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DESCRIPTIVE REPORT
to accompany

HYDROGRAPHIC SURVEY H-10144

OP~-20-1-84
Survejed By: Oceanprobe, Inc.
Subcoﬂtractors: Seaway Engineering, Inc.

Gardline Surveys, Inc.
Roger Zaunere
Kenneth A. MacDonald

Hydrographers: Bruce Francis, Art Sibold, John Hudson,
1 Richard Frost

A.  PROJECT

This 'survey was accomplished under Project instructions OPR-Z-
137-0P-84.

The survey was to obtain basic hydrographic data, in order to
update Nautical Chart 14966. '

Oceanprobe, Inc. (Houston), Seaway Engineering, Inc. (Duluth) and
persannel from Gardline Surveys, Inc. (Houston) conducted the
field work.

B. iAREA SURVEYED

The area surveyed lies along the western shore of Lakg §uperior.
The area extends from the shoreline, to approximately ¥ nautical
milegs offshore, where the survey junctions with other modern
surveys. The southwest side of the survey is at Silver Point,
and the area sounded extends northeasterly, about 13 nautical
miles, to the point upon which Split Rock Lighthouse sits.

Field work was started on 18 July, 1984. Sounding work was
accomplished between 27 July and 10 August, then between 28 and

25 August, and then between 23 September and 6 October, 1984.
Project field work was completed on 7 October, 1984.




c. SOUNDING VESSEL

All soundings on thls survey were collected by:

MYSIS (VESNO 8001) - 55 Ft. Steel Hull Survey Vessel

| AVON (YESNO 8000) - 26 Ft, ‘Inflatable Launch

C.1. SOUNDING AREAS

MYSIS sounded generally from 105 feet out to deep water limit of
survey. AVON sounded depths from 180 feet, to the coastline.

Soundings from the two vessels overlap In water depths between 110
and 170 feet. '

Bottom samples were obtalned by each vessel, In thelr respective
sounding zones.,
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c.2. LAUNCH AVON

AVON 1s a flat-bottom, inflatable rubber launch. |t has no keel.
It Is made of two hull pontoons, separated by a rigid plywood
floor and a one-plece wooden transom. The launch was seaworthy.
Interlor space was tight. 1t was powered by +win outboard motors.
The echosounder tfransducer was mounted at the transom, between the

fﬁo outboard motors. The electronic positioning master unit
was mounted on a pole directly over the tramsducer.

The graphlc recorder, data acquisition computer, and positioning
recelver were mounted on 2 wood table atong the port pontoon,
The track plotter was installed on the forward end of the table,
so that the helimsman could view It.

The helmsman's guldance display was Iinstalled In front of the helm
console, located forward and along the starboard pontoon.

The launch had a canvas and plastic canopy; open at the rear, The
front tlap could be closed; it was normally open durlng fair and
calm days, and closed on windy and cold days.

The hydrographic team conslsted of three persons. The party
chlef, who controlled the dally survey operations, was a
hydrographlc surveyor. He also operated the fathometer (graphic
recorder). The helmsman steered and handled the radio. The data
acquisition system operator was a survey techniclan, responslible
for computer operation, track plot annotatlion, recordkeepling In
NOAA 77-44 "SoundIngs", positlioning recelver operatlon, and radlo
operation. :

A gasolline generator seft (Honda model EM1800X - 1.5kw) was

mounted on the rear of the starboard pontoon. This generator
provided adequate 120 vol+ AC power to the computer, plotter and
printer. A bank of six lead-acid batterles {12 volt DC automoblle
type) provided DC power to the positioning recelver, fathometer,
and radlo. ‘
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D. SOUNDING EQUIPMENT

D.O, w

Vessel s 8000 (M/V AVON)

Raytheon DE719B fathometer was installed aboard this survey launch,
This fathometer was used for all AVON echosounding between 27 July
through 3 October. We used an Innerspace Technology Model 440 with
Model 441 Digitizer, for the period 4 to 6 October.

Model Unlt SIN

Analog Depths: Raytheon DE719B Transceiver/Recorder 4805
Innerspace 440 Transcelver/Recorder 628

ngltal Depthss Innerspace 412 Depth Digltizer 013
Innerspace 441 Diglitizer

bl.1. -anumnn——Am-

A standard 208 kHz transducer was iInstalled, upon the transom of the
launch., The transducer was threaded onto a galvanized pipe, with
the cable running up the Inside of the plpe. The mounting plpe In
turn was fitted Inside a clrcular clamp bolted to the transom.

hex bolt served as the set screw to hold the transducer plpe In
place, and a ring was welded around the uppre end of the plpe, |lke
a collar, so that the transducer could not slip down !f the hex bolt
came loose. In other words, the transducer could be lowered and
clamped at the same level.

The start/stop signal .from the DE719 was hard-wlired to a depth
digitizer., The digitized depth was then fed to the data acquisition
Iinterface of the YOYAGER data acquisitlion system.

This combinatlion of DE719 and IT412 was used by AVON to sound
depths from two to 399 feet. The IT 440/441 was Installed In order
+o sound an area where depths ranged fo 600 feet. Thls echosounder
was left In place for the final sounding work (4-6 Oct).
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D,2. Qperation

Bifween 2 and 199 feet, 1he DE719 was generally run on the high
r:soluflon scale, :

Depth Range Analog Codling

0 to 55 Feet Solld transducer |lne
50 to 105 Feet |
100 to 155 Feet
150 to 205 Feet

Qefween 200 and 400 foot depths, the DE719 was shifted to the X2
scale. On occaslon, the X2 scale was also used In areas less than
400 foot depth, where the hydrographer was searching for shoallng

tndicatlons,

the IT412 was operated at a sounding update date of 2 soundings/
gecond (approx.).

The DE719 and 1T412 operated as independent units; that Is, the
start/stop signals were split. The DE719 fired the transducer and
the firing pulse was transmitted fto the depth diglitizer as the
®start® pulse. The returning acoustic pulse burned the graphilc
record and also was passed to t+he digltizer as the "stop" pulse. An
oscillator clrcult timed out the elapsed time and displayed It as a
digital value converted to feet.

Consequenfly, depths scaled from the analog record are subjJect to
errors from:

i. Stylus belt rotation speed (cal zero and cal 50 controls)
2. initial setting (tide & draft control)

blgltal soundings are subject to errors from:

3 Speed of sound osclllator (sound veloclty control)
circuilt frequency

4. Digltal draft setting (draft control)

5H' should be noted that Improper adjustment or setup of one
‘Instrument does not adversely affect the operation of the other

instrument. |f the DE719 Is Incorrectly adjusted, this does not
‘change the reading of the digitlal depth; If the depth digitlzer

'Is out of adJustment, this wil! not change the analog depth which Is
‘being recorded.

-7
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Ethosoundlngs were supplemented by pole soundings on sunken
rocks. gFe scqo Jeerion b oxr WE Lo4/onyios /()70,‘,—'

D.4.  Statlc Dratt = AVON

The statlic draft Is recorded on the "Direct Comparison Log".

209 224 " 1.3 Feet
233 234 1.0 Feet
235 277 0.9 feef
278 280 t.5 Feet

0,
| ey
The reason the static draft changed, Is because on both 17th, and
18th of August, the transducer struck sunken rocks whlle sounding
the shorelline and the mounting pipe was broken. In order to avold
further damage the decislion was made to lower the +ransduceqwggé§
Yo 0.9 feet, and run the launch at a lower rpm, beglinning 2Z({August.
The 1.5 feet static draft on JD278-280 reflects the change in echo-
sounder, from DE719 +o 1T440. = '

The static draft, as tabulated, was added to the observed analog
and digital depths, when completing the direct comparison log. The
bar check abstracts therefore Include statlic draft. :

5. Eettleasat 4 Sauat - Avon

A settiement & squat test was performed on the M/Y AYON on JD207
{25th July), at the breakwater at Two Harbors. ' '

Settlement & squat results were tabulated as gorrectlion vs. rLpm.
fn the sounding volume, we recorded the rpm and changes In rpm.
so that the dynamic draft could be determined at any time.

We used the method described In the HM 4,9,4,2 (level Instrument
and rod readings). _ .




D.6. Direct Comparisons

Normal procedure was to obtain two bar checks each sounding day;
one In the morning and one after the sounding day ended. On some
occaslons, only one bar check was obtalned; the reasons are noted
in the sounding volume,

From 26 July through 2 August, a 9" wide steel bar, 10 feet long,
suspended by two steel cables, was-used as the reflector, Thls
check bar proved unwleldly and the procedure was tIme-consuming.
On 3 August, we shifted to using a 2 ft+ dlameter aluminum plate,
weighted with three lead diver welghts. Thls clrcular plate wes
raised and lowered by a single steel cable connected In turn to
three short (2 foot length) steel cables from which the plate was
suspended.

The bar check |1nes were marked at 5 foot Intervals, to 80 feet,
The procedure used for bar checks:
t. Launch AVON was anchored. The reflector plate was lowered.

2, in the case of the bar, two men were required to lower and
raise it. The third man recorded the digital depth., The
analog depth was scaled from the record later, at the office,

3. In the case of the circular disk refliector, one man could

‘ easlly lower and ralse the plate, A second man recorded the
digital depths; the analog depths were scaled later, at the
offlce.

4. A frequency meter was used to monitor the osclllator fre~-
quency of the 1T412 depth digitizer, During bar checks, the
frequency was kept within + 20 cycles of 240,000 cycles, by
fIne-tuning the speed-of-sound potentiometer. (Durling actual
sounding operations, the frequency was maintained within %
50 cycles.
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D.7. Qther lnstrument Corrections

Digital Draft:

&nalog Drafts

\

This particular depth diglitizer (17412 s/n 013)
added a constant +0,2 feet to all digital depths,
Gard! ine was unable to reduce this value to zero,

‘despite the exchange of three clrcult boards Inslide
"the digitizer. Therefore, all diglital depths

Include this +0.2 feet Initlial error, and it Is
treated as a fixed Instrument error. See D.8 (a)
for more detall, : Co

In cases where the analog draft (tide/draft
control) drifted off zero, by more than + 0.2 feet,
& correctlon has been applled to any analog depths
scaled off and Inserted Into the magnetic tape
flle., However, an error here does not affect the
digital depth recorded on tape.

ﬁnalog Sound Veloclty:

If the Indicator marks from the stylus do not hit
exactly on the 0 and 50 foot marks, then the
stylus belt Is rotating too fast or too slow.

For example, If the marks are too close together
(e.g. 49 feet apart Instead of 50 feet apart),
then the stylus belt Is rotating too slow and all
analog depths during thlis perlod must be adjusted
by 2% (l.e., multiply the scaled depth by 1.02).

~1O—




M~ D.8. Depth Digltizer

f. Innerspace Technology Model 412 "Autotrack" s/n 013

This depth digltizer tekes the "start™ and "stop" signals from
the DE719B and converts the eiapsed time to depth. Therefore
(‘ the dlgitizer operated Independently of the DE719 as far as
. depth measurement goes.

-~ Two controls affect the digltal result:
a, DRAFT Control

A potentiometer allows the hydrographer to set a value Into

the depth display, which corresponds to the static draft.

By NOAA practice, this value should be zero. The value can

be checked at any tIime by turning a display switch, To set

A any deslred draft value, the pot is turned until the deslired
o "draft" value Is displayed. At this polint the pot Is norm-

— ally "locked" so 1t cannot be turned accidently.

b. SOUND YELOCITY Control

A potentiometer allows the hydrographer to adjust the timing
circuit osclllator so that It clocks at a frequency corres-
ponding to a known or measured sound veloclity. The potent-
r—\ lometer knob Is a ten-turn marked knob. '

In order to malntaln the osclllator clrcult at 240 kHz,

- (which corresponds to a two-way travel time of 4800 ft/second),
a Fluke frequency meter was wired to the osclllator circult,
so that the hydrographer and system operator could visually

— mon{tor the osclllator frequency. The frequency was kept
within + 50 cycles of 240 kHz. Most of the time the frequency
-~(~\ was malntalned within + 20 cycles,

Clrcult and outside temperature affected the osclllator fre-

quency; durlng the first hour of the day, frequency drift of

approximately 300 cycles was noted, and this required that the
operator monitor the digitizer every few minutes and make a

r fine-tune adjustment of the osclllator pot.

- 50 240,000 = 0.02%, or 0.04 feet at 200 feet depth.




D.9. Echosounding Equlpment (R/V MYSIS)

Vessel: 8001 (R/V MYSIS)

Two transducers (208 kHz and 41 kHz) were lnsfalfed in the keel of
R/V MYSIS while it was drydocked In July 1984 at Grand Hgyve .
Michigan. The transducers were iIndividually lnsfalled}’%gaaaﬁﬁhbdﬂ

a threaded plpe. The transducer cabies ran up inside the plpe,

then to the recorder itself which was mounted In the wet lab.

Model Unlt S/N
Analog Depths: Innerspace 440 Transcelver/Recorder 028

Innerspace 441 Digltizer

The recorder/digitizer was set as follows:

Yeloclty of Sound: 4800 ft/sec (thumbwheel)
Initlal (Draft): 6.0 LA (thumbwheel)
Tlde: 0.0 f+t (thumbwheel)
Scale Switch: X10 Scale

D,10, Static Draft (R/Y MYSIS)

The transducer draft was measured at 8.1 ft below the rubrall on
+he hull., Measurements were made and logged, of the distance
between the rubrall and the water surface, The measurements are
appended., The vessel draft dld not change enough to warrant apply-
ing a correction to echosounding.

The statlc draft used for reductlon of echosoundings was 4,7 ft,
D.11. Setilement & Squat

S&S test was observed on 16 August, Just outside the breakwater at
Knife River. A level rod was held over the transducer locatlion.,
The level Instrument was set up on the breakwater.

The level rod readings were tabulated as a correctlon vs rpm.
The rpm while sounding Is recorded In the soundling volume,
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D.12, Dlrect Comparison
A bar check was observed on 2nd August. No further bar checks
were made, because the bar proved too heavy to handle safely.

A leadllne comparison was observed on 14th Aguuéf, while MYS1S
was anchored. . A

Results of the bar check, leadlline, and XSY casts have been plotted
on Form 75-21. The resulting curve indicates:
a., static draft of 4,7 feet Is correct.

b use velocity table No. 1 for correction of echosoundings
obtained by R/V MYSIS,

;.’3‘




August
August
August
August
August
August
August
August
August
August
August

August

O ® ~ [}

10
11

12
13
14
15
16

17

BLI_HI§l§
Static Dr#ff
Distance fo Water Surface (Fi)
3.42
3.42°
3.44
3.36

3.50
3.50
3.36

3.42

Average = 3.4 Ft,

8.1 Ft = 3.4 F+ = 4,7 Ft (Static Draft)

-~




D.13. Instrument Correction

Per HM and AMC OPORDER 84, instrument correction was applied to
analog insert soundings and to missed digital depths.

D.14. Velocity of Sound Determinations

Model Unit

Sippican MK9 XSV Probe

A Nansen cast was obtained on 2 August, at the same location as
XSV #l. Reversing thermometers recorded insitu temperature, and
water samples were analysed for conductivity using a ¥YSI conduc-
tivity instrument. Standard Hewlett-Packard programs were run on
our HP-41CV converting conductivity to chlorinity and then con-
verting temperature and chlorinity to sound velocity. Data der-
ived using this classical method compared with the XSV results
very closely. LCDR D. Peterson and LT V. Newell observed this
procedure and verified accuracy.

JD XSV Probe Nbr. Lat. Long. Posit. Nbr. Depth
215 XSV 1 47-09-19 91-319~22 5001 984 Ft.
22) XSV 2 47-09-29 Si—=24--55 5674 984 Pt
228 XSV 3 47-59-09 91-409-49 6634 L

These were the only three velocity casts obtained during the
project. COTR LCDR D. Peterson was consulted on numerous occa-
sions throughout the project regarding drops and advised the
project management that data gathered was sufficient so long as
frequent bar checks were obtained. One XSV drop from the Avon
launch was attempted in deep water off Two Harbors on October 8,
and the unit did not operate. Two probes were deployed with no
data gathered. Ssz Szewon # §. 9F JTHE EvnfAritw REpoRT

Oceanprobe became aware during a February meeting at Atlantic
Marine Center that NOAA field units the previous year in Lake
Superior dropped very frequent XBT probes. At no time, from
negotiations for the contract, to award, and throughout the field
work, did NOAA offer this information to Oceanprobe. Had project
management become aware of this fact, Oceanprobe would have
acquired XBT probes and deployed them very frequently. szz Secron #g.

OF 75 Eph/oArien Pzpors,
During the survey period, a University of Wisconsin resedrch
vessel, L.L. Smith, Jr., conducted temperature profiles in our
general area using a YSI Tele-thermometer model 4-3 TD serial
#22167. Temperature profile data is enclosed herewith to further
substantiate our velocity correctors.
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All three XSV casts indicated a very stable water column below
200 feet with no noticeable variation in sound velocity - a
constant 1,424 m/sec. The apparent depth of thermocline where
sound velocities began to stabilize was 40 feet.

Subcontractor Gardline Surveys hydrographer inexplicably chose to
use the shallowest XSV drop for velocity data for the entire
project. AMC verifiers returned data to Oceanprobe in February,
1985, for further work. AMC found that a potential serious
general deficiency existed because of insufficient numbers of XSV
probe drops. Moreover, Gardline Surveys grouped daily bar check
data in an improper fashion, and generated an insufficient number
of velocity tables. Furthermore, Gardline Surveys hydrographers
selected the 80-foot depth to measure analog-digital error from
the bar check data - standard NOAA procedure is approximately 20-
foot depths.

When data was returned to Oceanprobe in a flawed and incomplete
state, Gardline Surveys was terminated as subcontractor for their
poor workmanship and negligence. Oceanprobe solely reworked,
corrected, and verified the data.

The velocity curve of August 8 was selected for velocity correc-
tion tables to be applied to all MYSIS hydrography and for deep
correctors applied to shallow water hydrography. Paul Kronfield
analyzed each day's bar checks and individually graphed them.
After careful comparison, bar check derived correctors were mated
to the August 8 velocity correction curve at the 4@-foot level.
Bar checks were typically taken to 88-foot depths, but appeared
to be most accurate commencing at 49 feet and shallower. XSV
data indicated a zero sound velocity correction from 48 to 55
feet throughout the survey.

Fourteen velocity corrector tables were compiled based upon this
study. Table 1 was used for all MYSIS corrections, computed from
the August 8 XSV data, and the 4.7 foot draft. Table 2 utilized
averaged corrector data from JD 209, 21¢, 211, and 212 bar
checks. This table corrects hydrography on JD 218 and 212.
Sound velocity correctors computed from bar check data on JD 213
were not used, but the curve is included in this report. Simi-
larly, correctors averaged from bar checks on JD 214 and 216 were
not used but are included herewith.

Table 3 is compiled solely from bar check data on JD 217, and
corrects hydrography completed on that date. Table 4 utilizes
data averaged from JD 219, 221, 222, and 223. This data corrects
hydrography from JD 219, 221, and 223. JD 224 data was not used
for corrector tables, nor was JD 2308 data. Table 5 averaged bar
check data gathered on JD 231, 232 and 233. This table corrects
hydrography of JD 232 and 233. Table 6 utilizes JD 234 bar check
data and corrects that day's hydrography. Table 7 is for JD 235
correctors. Table 8 averages JD 236, 238 and 239 bar check data,

-1~
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correcting those day's hydrography. Table 9 is for JD 267 cor-
rectors. Table 18 is for JD 272 correctors. Table 11 is for JD
273 correctors. Table 12 is compiled from data gathered late on
JD 274 and corrects hydrography completed late on JD 274 and very
early on JD 275. Table 13 corrects hydrography of JD 284.

Table 14 was necessary to compile after the fact when, in review-
ing Sheet H-10158 (Area C), I found the bar check echogram for JD
237. This data could not be averaged with that of JD 236, 238
and 239 (velocity corrector table 8). Table 14 corrects JD 237
solely.

D.15. Corrections to Echo Soundings

AMC OPORDER 84, plus HM 4.9.1, 4.9.4, and 4.9.5 were used as
guidelines in developing and abstracting the various correctors.

Workpapers prepared by the ex-supervising hydrographer are in-
cluded in the supplemental data folder labelled "Echosounding
Corrections”.

-7
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E. HYDROGRAPHIC SHEETS (F/sco SweE7s)

Track plot sheets and preliminary field sheets were plotted in
the field, by the VOYAGER Data Acquisition/Plotting System.
These working sheets were plotted on paper. Working charts were
plotted at same scale used for the field sheet.

VOYAGER calculates and plots data in plane coordinate, either
Lamber or Transverse Mercator. Gardline Surveys chose to use the
Minnesota State Plane Coordinates (Lambert Projection) to make
working charts for this project. All X, ¥ coordinates shown on
Gardline's printouts and working charts are Minnesota North Zone.

The field sheet was plotted on the same Minnesota North Zone
projection. The geographical graticle was super-imposed upon
this field sheet for registration of junction hydrography and
shoreline manuscripts.

The field sheet was plotted by a HP Model 7585B Plotter, driven
by Voyager offline program CHART. This program plots soundings,
DP's, and other positions by X, ¥ coordinate. The field sheet
was prepared at Gardline's Houston office. Gardline surveys
denied entry to Oceanprobe management throughout the data proces-
sing. Oceanprobe management never saw the product until a Feb-
ruary, 1985, meeting at the Atlantic Marine Center in Norfolk.

Hydrographic records, supporting data, and work papers were for-
warded 2 weeks late to NOAA Atlantic Marine Center for proces-
sing.

AVON mainscheme hydrography, shoreline and electric control sta-
tions are plotted on the field sheet. An overlay to the field
sheet shows MYSIS hydrography and AVON crosslines.

F. CONTROL STATIONS Je& Jecr/on 2. oF THE ErAloATId /Z'ydl&f.

Most hydrographic control stations were established specifically
for this project by a traverse which was run along the coast by
Seaway Engineering Company of Duluth. The traverse was closedand
adjusted between existing NGS stations (JERN, SPLIT, SPLIT ROCK,
LIND BACHMAN and PION). Based upon field review of data, this
traverse meets third-order, class 1 standards. Gardline Surveys
lost all orginal traverse data and records. Seaway Engineering
Company sent copies to the Atlantic Marine Center for processing.

The newly established hydrographic control stations were general-
ly sited upon salient ledges or coastal features. These stations
were marked by NOS disks.

Refer to Horizontal Control Project Report for further details
and lists.




G.  HYDROGRAPHIC POSITIONING CONTROL

The taunch AVON was positioned and controlled by the range-angle
method. :

The ship MYSIS was positioned by the range-range method.

Detalls are In the Project Report Electronic Positlion-Fixing, 2
copy of which Is In Appendix E. :

He SHOREL INE 5oz oeeron 2. AuD &b, 05 ThE Loalohr s’ TCEpInT

Shorel ine was from a NOAA - provided enlargement of USGS
topographic maps (published scale 1:24000). The shoreline was
complled onto a mylar base at 1:20000 scale. Numerous rocks
close to the coastline, are shown on this shoreline tracling.

The shoreline was visually inspected by the AVON hydrographer
during sounding. The AYON crew estimated the distance fto shore,
from the last fix on a sounding llne, or first fIx on an
outbound sounding line. These estimated distances are recorded

.in the sounding volume.

A separate run along the shorel ine was made, for the purpose of
confirming rocks and other features, Notes by the hydrographer
indicate the results of the inspection, and are on the mylar
shorel tne basemap.

l. CROSSL INES Sew Sgeron 3.a. o5 mws Eoaloarnd /apnes.

Adequate crosslines were run, The crossing agreement was good.
No mistles were notliced., Llines were run In shallow water,
parallel to the coastline, as close as was safe. The soundlings
on these |ines agreed excellently with the malnscheme soundings.

The soundings on this survey were obtalined by two vessels.
Overlap occurred in depths between 100 and 180 feet. Junctlon
soundings were In good agreement,

Each vessel used a different positioning systems and a different
echosounder,
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Jo JUNCTIONS Jaw Sxervow 5 of rus Loufinrrved Apors

This survey Jjunctions with the two following surveys:

Registry _ Year _ Scale . Location

) 7%
H-10094 1983 1:50000 On the West Exsr
H-10036 1982 1:50000 (PEIRCE) &% the South

(NOAA provided the soundings from both surveys on a 1:20000 mylar
overlay, for dlrect comparison,)

This survey also Junctlions with a 1984 survey, accompllished
as part of this single project.

‘ 7o
H=10150 1984  1:20000 On the West

Jol. H=10036

Soundings from the current survey agreed very well with this 1982
survey, and no problems in matching depth curves at the smooth
sheet stage are expected. No anomalous comparisons were detected,
There Is adequate Junctlion Junctlon overlap from 47/07 and 91/25,
to the SW limit of the survey.,

‘415 /9.0
A shoal at 47/04/66 and 91/32/30 from H-10036, was better def Ined
by the more dense |!lne spacing of H-10144,

At 47/07.4 and 91/24.0,L€,%ma14#pollday between H-10036 and H=-10144
o¢curs, Water depth Is eet at thls location, The two soundling
lines from H-10036 shou1d have been run a bit further to the south.
No additlonal soundings could be extracted from the fleld records,

Je2. H=10094

Most soundings from the current survey agreed wlithin 1$, There
waere only fifteen soundings avaliable from H-10094, Depths at the
Junction range from 870 to 913 feet. -

._20_




K. _ COMPARISON WITH PRIOR SURVEYS &ﬂ:ﬂﬂé.lﬁnﬂ‘ﬁz‘:{uﬂd/
S o . [EeporT. ‘

Parts of two prior surveys fall‘wlfhln the area sounded:
Registry No. Date §£§lﬁ
LS-425 1868 - 1:16,000
LS-1994 1956 1:120,000

\

There were two speclific PSR items to be Investigated. The
PSR reports follow. '

BSR 1ltem
2392 22' Sounding
3068 13' Sounding - Gooseberry Reef

in addition, four other seafloor feafures from prlor surveys were
‘investigated (all from LS-425 1868). Reports were wrltten for
Investigations 1, 2, and 5. C

liem Lat/long
1) 14' Sounding in general depths of 20 to 47/06/1
50 feet. 91/32,2
2) Castle Danger Reef - foul ground and sunken 47/07.2
rocks. - 91/29,0
3) Shoals around Encampment Island, Including 47/05,5
sunken rocks dangerous to small craft 91/33.0
navigatlion.
4) Shoals and sunken rocks around exposed rock 47.,10.4
outcrop Just offshore Sve's dock. (Split 91/24.,7
Rock Cablins) ‘
5) 26! Shoal Just § of statlon LIND, 47/09,75
: : : 91/25.,3
-21-
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K.1 Prior Survey LS-425 Jre ascr7oe &, oF THE Lo forron /a'/aa,f_r

Soundings from this survey are In feet.
graticle Is shown on thls survey.

No geographlcél

Selected soundings were
transferred by the following method:

a. Common shoreline features were Ildentlified and labelled on
~the prior survey and on the shoreline mylar.,

b. Representative soundings (clrlced in—red) were transferred .

by three-arm protractor.

C. Results of comparison are tabulated below.

96 Sloping 85!
84 Sloping 80!
60 Sloping 62!
84 Sloping 80!
76 Sloping 74-78"
87 Sloplng 80-88"
39 Sloping 35-38"
20 Edge of Slope 17!
17 Shoal - 16!
13 Shoal 15

40 Sloplng 381
100 Sloping 101!
87 Sloping 811
85 Slioplng 84-88"
60 Sloping 50-60"
14 Isolated Shoal 6!
69 Sloping 66!
28 Edge of Shoal 26!
2] Edge of Shoal 22!
51 Sloping 40-90°"
36 Sloping 331
27 Edge of Shoal 28!
69 Sloping 50°¢
28 Sloping 24-27"
90 Sloping 90"
48 Sloping 40-45"

In general, the soundin
soyndings from the curr
crepancies were dlscovered.

Edge of Shoal
Edge of Shoal

g from LS-425 agree very well wlth
ent survey,

No unexplalnable dis~

-22-
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K.2 Prior Survey LS-1994 (Scale 1:1

Soundings from this survéy are In feet.

20000) ozx Fmcrron £ o2 yux

Evkevarron s oony.

SoundIngs were

transferred by three arm protractor, using the geographical
Intersections of LS-1994, There Is a scale change of 6X.

However, the soundings compare very well, with no unreasonable

or unexplalnable discrepancy.
LS 1994
5821
630"
690!
8701
930!
942!
906!
900!
774"
696"
768"
930!

H=10144
570!
600!
680"

840-650'
900-§20'
920-935!
870-~-880"
870-660'
750-7601
670!
750-760"
890-900°
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PSR REPORT

Project: OPR-Z137-0P-84 , Survey: H=10144
AWO1S Nbr.: 02392 (22' Sounding)
Chart Nbr.: 14966 (19th Edition/Jan 83)

Source: -

Investigated On:

JD/Positlon Nbrs, Sndg Vol /Page Resuits Plotted On
' : ‘ 1:5000 Scale Subplan

' (rsio Ror)
236/1259-1299 2/21=23

236/1308-1329 2/24-25

280/1791-1840 - -

Geographlic Poslition: Latitude Longitude Method
' Charted: 47/11/30

Observed: 3 91/22/4476 Scaled from

/0.8 Fleld Sheet
Method of Investigation:

Survey launch with echosounder. Poslitloning control by range-
angle method.

JD 213: Area sounded but data was rejected and rerun (JD236).
JD 236: Ran flfteen |ines spaced 150' apart over this reef,
’ goling 700' to SW of PSR location and 1500' to NE of
PSR locatlon, Line directlion was NW/SE.
JD 280: Ran nine lines (llilne direction E/W) at spacing 50!,
o centered on the least depth location obtained on JD
236, Survey conditions were marginal (2' to 3! seas,
from East). Splits run until shoal dropped away to
50! depth on NE, and then to 56' depth on the SE and
SW. '

-Zq -
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Positjon @™ Raw LD = Corrected LD

236/1277 + 2 | 26 2.2

236/1277 + 2.8 28278
280/1795 | 2570 2674
280/1811 | 23024
28041846 Zhv2

26 28¢
26 26.7

2552 25.7

232 22.7
244 o eeTED

Charting Recommendatlon: Jus sscriow 7.4.4) or e Evaconrres 370"—7'

R2FT,
Chart the 23! sounding at new locatlion., Coscye

-25-
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Project:

PSR REPORT

OPR-Z137-0P-84 Survey: H=10144

AWOIS Nbr.: 03068 (13' Sounding)
Chart Nbr.:. 14966 (19th Edition/Jan 83)

Source:

LS-425

Investigated On:

JD/Positlon Nbrs, Sndg Vol /Page

217/388-438 J/35

235/1j71-1225 2/16-18

273/1600-1608 2/39‘

223/5804-5806 3/50

Geographlc Position: Latltude Longlfude Method
Charted: 47/07/48,.0

Observed:

_5112115341_ _211211194227 Scaled from
Eleid Sheet

Method of Investlgation:
JD 223 MYSIS crossed reef by mistake and obtained a 9.0 f+.

: raw- sounding.

JD 217: AVON ran eleven llnes at 300 f+. spacling. Lines run

' to 200' contour.,

JD 235: AYON ran ten lines at 300 ft+ spacling, out to 200!

' depths. Lines run 2000' to SW and 2400' to NE of the
reported locatlion., Ran five splits at 150 ft. spacing
the shoalest area withln the 70' depth contour, as
defined by previous ten lines. Dlvers searched for
reported 4' shoal, In this locatlon, but nothing less
than 13! was found, The 13' depth was by diver's
pressure gage. :

JD 273 Dropped buoy at shoal location. Sounding vessel

circled buoy trying to plck up LD. The reef was
visible from the boat, Obtalned DP's while watching
fathometer, LD obtained on echosounder.

_26_
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217/415 =5 4P 01 4.9
235/1198 + 1.5 +o<t £5.9 +5+581 /5.7
273/1605 +3+6 /2.7 +2524 /5
273/1607 133 2.5 1401 /0.9
223/5805 9.0 2564 2.3
218/Dl1ver 13 121
235/Diver ‘ 13 12!
Dlver Report:

Divers Kronfleld & Zaunere dove on visible reef on JD 218, and
measured shoalest vislble rock at 13! by diver depth gage.

Diver investigation was repeated on JD 235, to look for the

reported 4' shoal, but no shoal feature was seen at this vicinity.
LD agaln measured at 13! by depth gage.

Charting Recommendation:

{4 :
Chart V2 Ft+. sounding, at latltude 47/07/48.7 and longlitude

91/27/1 0:.257’. Covevr. Jgr Also FEcTres &.b. of 7ae Eiilonrien /’chg,r_
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PSR REPORT .

Project: OPR-Z137-0P-84 " Survey: H=10144
AWOIS Nbr.: = N/A = (141

‘Chart Nbr.: 14966 (19th Edition/Jan 83)

Source: L§-425 (1868)

lnvesflgdfad On:

JD/Positlion Nbrs. Sndg Vol/Page
2712/1480-1489 2/38
Geographlc Positlion: Latltude Longltude Method .
: : Charted:

Observed: . See flaeld sheet and subplan
Method of Investigatlion:

Survey launch with echosounder. Positioning control by range~-
angle method,

1) Ran one line over scaled location, then ran six more |lInes
at 50 ft+. spacing, to establlish size of shoal. Covered an
area 250 f+ to SW and 100 f+. to NE of scaled location.

2) Having defined the shoal area, a sounding |ine was run 25
f+., to SW of scaled locatlion and a LD of 8' was detected.
A buoy was dropped on this locatlon. '

3) The rock outcrop was clearly visible. The launch was
maneuvered around the buoy and the least depth was found.

Positlon  Raw Depth LD Correcied

1482 + 2,5 9»& 852190
—487 25— 8+6 F+2t CgrEerED
- 1489 —8+6- —661- 2y a0,

Charting Recommendation:Je=s szerm. {.a. of We ZoA oy ion ?;our.
Resutts—plotted—on—14+5000—scateo—subpian,
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PSR REPORT

Project: OPR-Z137-0P-84 Survey: H=10144
AWOIS Nbr,: - N/A = (Castle Danger Reef)
Chart Nbr.: 14966 (19+h Edition/Jan 83)

Source: -

Investigated On:

JD/Poslition Nbrs,. Sndg Vol/Page
221/569~588 1/46=-47
272/1501-1580 2/53
Geographlc Poslitlon: Latitude Longltude Method
: Charted: —47/07/347 : )
Observed: — See fleld sheet and subplan

Method of investigation:

Survey launch with echosounder. Posltlioning control by range-.
angle method.

JD 221 Three malinscheme |1lnes at 600' spacing. VIsible rocks
: and boulders.
JD 272 Ran twenty-two l[ines at 75 ft., spacing, out to the 50!
‘ depth contour, Development |lines cover about 1700
feet of coastliine from the SW to the NE. The Investi-
gation extended to 15' edge of the shoal to the SW,
and to the 11' depth curve on the NE. The least depths
were found at the offshore edge of the shoal, Breakers
were observed during SW and NE gales, along this outer
boundary. The whole area appears to be a shelf of
rock, rather than an area contalining a number of loose
boulders. Depths across thls feature are generally
4 to 7 feet, but numerous rocky peaks covered 2 to 3
feet exist., Depths drop off rather quickiy beyond the
6 foot contour,

Charting Recommendation: See Seerwa’ 7 2./0) orrwe Loafonrms’ ﬂyaﬁz

Refer—to—11+5000——secale—subptean, Do vorcoveve.
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PSR REPORT

ProJecf: OPR-Z137-0P-84 Survey: H-10144

AWOIS Nbr.,: None (Shoal SE of LIND)

Chart Nbr.: 14966 (19th Edition/Jan 83)

Source: -

Investigated On:

JD/Position Nbrs. Sndg Vol /Page
210/104-135 1/9-10
274/1638-1689 1/42-44
Geographic Position:  Latitude Longitude Method
: Charted:
Observed:  _47/09/45.Z¢Y _91/25/20.229 Scaled from
Eleld Sheet
~Method of Investigation:

Survey launch with echosounder. Positioning control by range-
angle method., .

1) 31! Shoal sounding found on JD 210, during malnscheme |lInes.

2) Development by sixteen |lnes at 75 f+. spacing, on JD 274,
' Development Ilnes run parallel to mainscheme [fines (NW/SE).
The feature appears to be a ridge running E/W for about

500 f+t.
Posltlion Raw Depth LD Corrected
1677 + 2.5 27.5 25,9 24.7
Charting Recommendation:

SHOVIN SuxEy
Chart 26' sndg (LD) on this feature. Refer to ++5000—seate

 sub¢44m~ Covev .
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K.3 Conclusions

From Spl1t Rock Lighthouse to | mile SW of Castle Danger Reef,
eleven bottom samplies were obtained by MYSIS In the Inshore

area, All were "no sample", Indicating hard bottom, or

"gravei"™, with the exception of one off traverse statlon KRONE
which was brown silty clay. This compares favorably with all
"rbck" bottom characteristics on survey LS-425 (1868) except for
The sample off station KRONE which Is somewhat outside the
lImits of survey LS-425. Since the 1868 survey was by leadline
with extensive bottom sampiing, I+ Is felt the current survey
samples are adequate to suppiement the 1868 bottom
ch:racferlsflcs In the NE half of the surveyed area. Zvcue

From 1 mile SW of Castle Danger Reef SW to the southern |imit
off Silver Cliff, eight bottom samples were obtalned by the
MY$SIS, belng a mixture of "no sample™, (Indicating hard bottom),

from LS 425 except for one "sand" Just SW of Encampment Is,
Thls appears to be a transitlion area from the rock bottom (to
the NE), to the sand and ciay bottom ( to the SW, around Two
Hatbors), ' '

an% clay, sand, and gravel, These compare wlith all rock bottom

L. COMPARISON WITH THE CHART Str Aiseo seesos 7 ,/M,.e;‘/a»,,ma}”q

Thls survey was compared to Chart 14966 (19th Edition/Jan 83).
Thls chart Is 1:120000 scale, and Is a general navigation chart,

NOAA provided a 6X blowup of the chart, on mylar, for direct
overlay to fleld sheet. Within the area surveyed, four offlylng
features are shown. Two of the four were designated PSR Items
(2392 and 3068). The third feature, the shoals around
Enjampmenf Island, were extensively surveyed. The fourth
feature, the exposed rocks and surrounding shoals offshore Split
Rogk cabins/camp, were also developed. '

I
I

In general, the comparison was falr to poor, Of more than forty
chirf soundings compared, only twenty~three can be considered to
agree reasonably, even consldering the scale change and the
method of sounding used on surveys prlor to 1930. Consistently
poar comparisons occurred with those chart soundings located
more than six n.m. from the coast, and/or deeper than 800 feet.

-3'-




1 ™

7 1 ™M T ™

- Tfj) S R RS B | Tfj/T;TW . ”i?

M, ADEQUACY OF SURVEY
This survey is complete and adequate to superéede prior surveys

for charting, except for bottom characteristics. It is recom-
mended that prior survey bottom characteristics be—*efa%ne&.sgyN£dzur

THE SPESENT 5(/,@/9/.
N.  AIDS TO NAVIGATION Se& Setron 7. 6. ol rus Lonlunsww Brpors,
No fixed or floating aids were found within the survey area.

oT
The lighthouse at Split Rock is aquctive aid to navigation; it
is now a museum/state park.

"Nv
0. STATISTICS
AVON MYSIS

Total number of pOSitionS tesevsoeoerossesnsoe 1760 1203
Lineal n.m. of mainscheme hydrography ..... 124.6 262.8
Lineal n.m. of development hydrography .... 19,2 18
Lineal n.m. of crosslines and coastline

hydtography ‘...."ll.....'..!.....lIlll 48.2 79.2
Number of bottom sample Stations ..eeeeeee. 30 80
water level stations ....0.00...'.Q....IQ.. 3
xsv casts ..I........Q.I..O...............O 3
P. MISCELLANEOUS
Nothing to report.
Q. RECOMMENDATIONS
Further field work is not necessary within the survey area., fosc/p
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R, AUTOMATED DATA PROCESSING

R.0 Au_tg_m_-r_ls._na:ta_ﬂcmss.l.ns

Sounding data was collected by M/V AVON and by R/V MYSIS, using the
VOYAGER data acquisitlon/plotting system. This system iogged raw
survey data onto magnetic tapes, as It was recelved by three '
sensors. Raw data was logged once per second. All logged data was
time-tagged.

Refer to Project Report Data Acquisitlon System and to the
YOYAGER/23 Operation Manual

(January 1984 edition) for a more
detalled explanation of the programs and hardware.

The sequence of daily activity Is outlined below, In order to

acquaint NOAA processors and yveriflers with the particulars of thils
survey,

After getting underway, the M/V AVON proceeded to the work area,
Electronic equipment was warmed up enroute.

The launch was anchored. A bar check was observed, Helmsman
lovered the reflecting plate over the stern. Party Chief (or system
operator) observed and logged the digital depths on a form., Depth
digitizer was monitored by the frequency counter. '

A daily positioning system check was observed. Online program
HYDROS loaded. Data constants loaded and printout made of survey
data.’ When both shore control team, and survey system operator were
ready, slimultaneous observations were made, of poslition locatlion.

In order to begln running sounding |ines, the system operator
called up the coordinates of the inltlal line, and entered the off~-
set to that line. The helmsman's left/right screen showed the boat
position relative to the Intended sounding Iine. The track plotter
was activated, making the pen move automatically to the position on
chart corresponding to the boat locatlon,

Just before the boat reached the starting point of the line, the
following sequence took place (listed In chronologlical order):

1) the shore control observer notifled to commence tracking,

2) the data logging onto tape was activated, and

3) the automatic fixing was activated,

~33~




The party chief normally operated the fathometer, Inciuding changing

scales, annotating event marks with positlion number, and adjusting
the galn. The party chlef also had to keep track of shoal In-
dications, and plan ahead for positloning control. He made
desclislons about development sounding |ines, rocks, shorellne
sounding, and weather conditions,

While the sounding |lne was belng run, VOYAGER operator annotated
the track plot by hand, adding position numbers as time allowed.
He also wrote notes In the Soundlng Volume, and annotated his
online printfout,

At the end of the working day, a positioning system check was
observed, and a bar check was made. The echosounder scroll, track
chart, online printout, and data tapes were removed from the
launch each night.

Bar checks were normally abstracted at the fleld office the

following day. The previous day's work was plotted onto a
preliminary fleld sheet, by hand.
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R.2 Hydrographic Data Acquislitlon = MYS|S

After getting underway, the X, Y coordinates for the Minlranger
unlits were loaded. From the vessel, looking towards shore, the
station on the right was normally deslignated as range 1, and the
station on the left was normally desglnated as range 2, (This -
Is opposlte to NOAA practice). However, when the Master Hydro-
graphic Flle was produced, the raw range 1 fleld and the raw
range 2 field were swapped. A printout of the Master File will
have range ! and range 2 iIn correct columns, '

After arrliving at the survey area, the MYSI|S stopped and drifted,
while sextant flIx with check angle was observed three times., The
crew then commenced running hydrographey hydrography. '

The Innerspace 440 echosounder was automatically marked by
YOYAGER at the selected sounding interval (normally 30 seconds),
Thls echosounder has a microprocessor which automatically printed
sequential position number on the graphlc record, each time an
external "fiIx"™ signal was recelved. The echosounder operator had
to manually override these printed position numbers and put the
correct positlion number on the record, by hand,
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R.3  Qffline Data Reductlion

Once the data was logged onto tape online, It was extracted off-
Iine, by Gardline's CHART program, and an output flile was created,
This file Is the equivalent of the NOS HYDROPLOT punched paper
tape produced onllne. This output-file was reduced and edlited

offiine by Gardline, to produce the Input for the Master Hydro-
graphic Data File.

For each survey data, the following hydrographic data records were
produced aboard the survey launch:

a, graphic sounding record

b. track plot

Co prinfout - online survey record

d. cartridge contalning logged survey data

e, sounding volume (NOAA 77-44 and eattachments)

Offiine, the following data records was produced:
f. printout of logged data at each event mark. (Thls print-

out was annotated by hand to Inciude positlion numbers,)

in the Houston offlice, the above records were utllized to reduce and

edit the hydrographlc data, and then produce the fleld sheet and
final data tape.




R.4 Tape Records

Instead of the standard NOAA practice of correcting observed
soundings (on the Master Hydrogrphic Data File) by means of the
Corrector File, Oceanprobe followed the procedures described
below:

a. Additional soundings were inserted into the master file
in chronological segquence.

b. Soundings inadvertently not logged due to operator
error were added to the file in proper chronological
order.

C. Soundings associated with bad positioning data were
deleted.

d. Incorrectly digitized soundings were corrected.

These processing procedures were discussed with COTR in advance,
and a written request made to NOAA. The letter and NOAA reply
are included and are self-explanatory.

The result was a master file containing:

Time

Position

Raw Positioning Data

Raw Soundings (a)

Corrected Soundings (original raw sounding replaced) (d)

Additional Soundings (d) (inserts for peaks and slope
changes)

Analog Soundings not initially recorded online (b)

Note that:

Raw Soundings (a)
Corrected Soundings (d)
Analog Soundings not initially recorded (b)

were put onto the Master Hydrographic Data File as a "Fix Re-
cord®, because they have raw positoning data still associated
with them. The "additional soundings™ were put onto the Master
Hydrographic Data File as a "Depth Record"”.
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R.5 QnLUMLJhuuiuu]nhig_Enininut

Veriflers and processor should be aware that the VOYAGER operator
controls the various data acquisition operations by keyboard command,

In reading through the on-line printout, the followling messages
continually appear: 7 '

Command (Printout) ¥bich Means
R1:RA BeglIn range~angle computation of boat
position
R6:FT Begin automatic fixing on time Interval
R8:LO -Beglin logging data onto tape
Ré:SU Suspend loggling data onto tape

Several other commands, messages, and abreviations appear on the
onilne printout; however, familifarity with all of them Is not

essentlial to analyzing the hydrographlc record. Refer to the VYOYAGER
Operattion Manual [f explanatlon Is needed (Appendix D). :

..38..




S. REFERRAL TO REPORTS

The following Project Reports with supporting field notes and
records were submitted separately to Atlantic Marine Center.

a. Horizontal Control

b. Electronic Position-Fixing

c. Automated Data Processing (VOYAGER System)
d. Coast Pilot

e. NOS Product Evaluation

Personnel from Oceanprobe, Inc., and its subcontractors, perform-
ed the hydrographic and topographic field work. 1Initial data
processing reduction, editing and production of the field sheet
and report were accomplished by Gardline Surveys. Final correc-
tions to the incomplete and flawed data were executed by Ocean-
probe, Inc. Oceanprobe divers investigated the PSR items at
Gooseberry Reef, and installed and serviced the water level
recorders. A field crew from Seaway Engineering Company (Duluth)
established the primary horizontal control by traverse. Addi-
tional hydrographic stations were surveyed in by Oceanprobe.
Captain Ken MacDonald (retired NOAA) was invaluable in his assis-
tance and guidance throughout this survey, particularly in those
cases where Gardline Surveys was unable, or unwilling, to perform
their hydrographic duties.

This report was written, and is respectfully submitted by:

Paul H. onfield
Oceanprobe, Inc.
Chief of Party

Dated: /M /5, /ff(
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THOMAS 1284

LEE 1984

JERN MNDOT 1977

SPLIT MNDOT 1977

LITE 1284

" DEB 1984

BUG 19684

MARK 1984

SPLLIT ROCK 1943

ROCK POINT 1984

KRONE 1984

ISLE 19384

LIND MNDOT 1977

IDEAL. 1984
LEDGE 1984
FALLS 1984
BERRY 1984
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HANCHK 13684
LAFAYETTE 1984
BULL 1984

EEQ 1984

FIORD 1984

PION MNDOT 1377

i

1y 308, 294. 780

, 386, 119. 590
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, 379, 380.798
&, 377,541,543
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Admmlstratnon
NATIONAL OCEAN SERVICE

(O V ATLANTIC MARINE CENTER

8 ' f July 26, 1984  N/MOA23:DBM

8 TO: N/CC24%5 i Z Peters /
FROM: N/MOA23 ~ 2‘3“ Maf"ﬁ'arland, It

SUBJECT: Request for Data

Raquested data is listed below. -

Vessel Identification Numbers

8000
(\ 8001
, POSITION
Station Name LATITUDE LONGITUDE
FLOOD 1982 : .~ 47°02'29.39868" 91°38'09.52385"
WICK 1981 47°07'31.51490" 91°28'54.04840"
STONEY PT. 1983 46°55'26.4408" 91°49'02.1535"

-

-

These are field computed positions only.

Attachments
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration

NATIONAL OCEAN SERVICE

OFFICE OF CHARTING AND GEODETIC SERVICES
ROCKVILLE, MARYLAND 20852 .

September 11, 1984

Mr. Paul Kronfield
President, Oceanprobe, Inc.
Two Harbors, MN 55616

Ref: Gardline Surveys letter dated 29 August 1984

Dear Mr. Kronfield:

With respect to the question raised by your subcontractor in
the above referenced letter, I have been advised by the Atlantic
Marine Center that corrected depths are acceptable on the Master
Hydrographic Data File, provided that:

1) a hard copy record of the raw depth data is furnished
with the survey records;

2) the required corrector tapes containing the positioning
correctors, etc. are also furnished as specified in the
contract.

Direct communication between your subcontractor and AMC regarding
tape formatting questions continues to be authorized as before. If
you have any questions, do not hesitate to consult with me.

Sincerely,

David H. Peterson
Lt. Cdr., NOAA
COTR ‘ ‘

QQ@.W& Gw«m"‘* 5 S;.‘fr
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' GARDLINE SURVEYS. INC.

t113) 568-3881 ‘ 10849 Kinghurst  Suite 150 » Houston, Texas 77099

Hydrographi§ and
~, Geophyslical Sprveys
\ !

NX 910-881-2710 “GHS HOU’

[‘ August 29, 1984

™

LCDR Dave Peterson, NOAA
COTR |

Referenée: Lake Superior Hydrographic Survey

In planﬁing the hydrographic déta reduction and digital tape pro-
duction at our Houston office, we have encountered a votential
(’\ problem, betweem our data reduction/editing program, and the SOW.

The SOW states that raw hydrogfaphic data on the Master data file
shall not be manipulated (3.4.2.8). An earlier paragraph specifi-
cally mentions position ranges and angles (3.4.2.2) as the raw data
which NOAA requires as Harris/7 input.

1 11

1. oOur proposal (pages 54-55 and 82) stated that the recorded sound-
ing would be subject to amendment, and deletion, and insertion

of additional soundings.  Gardline will not manipulate or correct
position ranges and angles.

1
/

2. The NTM 2 instructions describe the use of Corrector Files and
Master Files. We understand that NOAA's software uses the
corrector file short record to amend or delete digital soundings
already on the Master Fille, or to insert additional soundings
into the computer for plotting. We further understand that the
cbserved digital soundings on the Master File punch paper tape
are preserved and can be reviewed at any stage of processing.

D

3. We point out that the editing process used by Gardline will
alter some of the digitized soundings on the Master File.
Our edit command"AMEND" will cause a corrected sounding value
.to be written onto the output tape, (The original digitized
sounding is preserved, uqaltered, on the raw data tape, however.)

4. In order to comply with éOW 3.4.2.8, we propose to do the
following: |

a. Make a hardcopy priAtout of the data contained on the raw
data cartridges. (This ;nnotated hardcopy will be delivered a-

-laong with the other daily survey records, to AMC.)
|

: i
Gt. Yarmouth : Aberdeen 1
|

; The Hague Kuala Lumpur
Norfalk (UK.} | Scotland Netherlands Malaysia Singapore
(0493) 50723 (0224) 573241 070 634946 482305 2532622
TLX 975296 TLX 73535 TLX 32656 TLX MA 31070 TLX RS 36214

T T'“) T ™M T T T T 1 T
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LCDR Dave Peterson, NOAA
August 29, 1984
Page 2

B
1
\

4. b. Preserve the raw data until the IBM tape has been examined
by Noaa and the smooth sheet plotted. (This raw data will be
held at Gardline, Houston office.)

‘ .

" Are 4a] and 4b.-accéptable to NOAA for the purpose of preserving the

original digital sounding data?
| Phoe eI 910]g4 4o D, Relevsm o112
Respec&fully, '

\> Crmnat <:Q_l__v;_\_l_'::§£/ tonre o 'i‘a‘:a

% i) Ok to covad™ He naw swily on o
Arthur Sibold ik put  Frpe -
Supervising Hydrographer
|
GARDLINE SURVEYS, INC. 65

AS /mk
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GARDLINE SURVEYS
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GARDLINE SURVEYS
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APPROVAL SHEET

Oceanprobe completed delivery of processed data on Sheet H-10144
to AMC by December 3, 1984, two weeks after the deadline date of
November 19, 1984. Data processing was carried out by Ocean-
probe's subcontractor, Gardline Surveys.

In February of 1985, AMC found the data did not meet Government
specifcations and therefore deemed it unacceptable by NOAA and
returned all data to Oceanprobe. Oceanprobe took final delivery
of all the data returned by AMC on Feb. 26, 1985.

I first learned of the problems with the data in late January,
1985, and viewed the final product at a meeting at AMC on Feb. 6-
8, 1985, where I was able to discuss all the necessary changes
and corrections that would render the data acceptable to NOAA
standards.

It was at this time that I became aware of the deficiencies in
Gardline Surveys' data processing and the degree to which they
fell short of what was required of them. Prior to this point,
Oceanprobe had been refused access to view any of the data proce-
ssing sequence. Gardline also omitted to make any reports,
verbal or written, to Oceanprobe regarding progress on the data
processing they had agreed to perform under contract to Ocean-
probe, although frequently requested to do so. This is mentioned
here solely to demonstrate that Oceanprobe made numerous attempts
to apprise itself of the progress of the work, but lacked
Gardline's cooperation.

I would like mention here that it is my opinion that six weeks is
an insufficient amount of time in which to complete processing of
data and submission of the final field sheets and descriptive
reports. This is an admirable goal to be sought after for NOAA
units, but in the case of a private contractor attempting the
science and art of hydrography under strict NOAA standards and
procedures for the first time, this may be impossible.

In spite of this, Oceanprobe did succeed in delivering the majo-
rity of the processed data to AMC by the deadline with final
delivery being completed by December 3, 2 weeks after deadline.

To highlight this point, I learned that a NOAA survey of Sheet H-
1611, authority HFP-20#-2-83 in Lake Ontario from Point Breeze to
Sandy Hook began work on June 14, 1984. Surveying was completed
on August 15, 1984, The six-week deadline date for delivery of
data to AMC was September 26, 1984. This data was not delivered
until January 7, 1985 - a 3.5 month late delivery. The complexi-
ty of this survey was 26, where our Sheet H-18144 complexity was
rated 30.

I point this out as I feel it is partly due to this very tight
schedule that Gardline submitted data that did not meet NOAA
requirements. However, after having completely reviewed the data

~232 -
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submitted by Gardline to AMC, I am forced to conclude that the
main reason for the deficiencies and errors in the data proces-
sing can only be attributed to Gardline Surveys' inability to
perform the work to the standards required by Oceanprobe, and by
NOAA.

Concerning this sheet H-18144, we note the following deficiencies
of the data as processed and submitted by Gardline Surveys:

* 154 position numbers needed to be inserted

* 298 position numbers needing to be changed on the
master digital tape, as well as the sounding volumes,
the position abstracts, and the analog records.

* 37 incorrect shore control station heights.
* 37 incorrect shore control codes on the signal tape.
* 224 faulted files in the Tl corrector tape.

* 235 faulted/useless files in the velocity corrector
tape.

* 39 sounding lines needing to be deleted from the digi-
tal file after rejection by the hydrographer.

* 32 erroneous corrector records in the range-azimuth
master tape.

* 2 erroneous corrector records in the range-range master
tape.

* 4663 reversed range fields in the master tape.

Moreover, Gardline Surveys had not included positions of bottom
samples. Oceanprobe extracted them from the Voyager printout in
Lambert X-Y coordinates and converted them to the required lati-
tude-longitude.

All position and sounding abstracts were required to be redone.

158 peaks, deeps, and corrections were not inserted by Gardline
Surveys into the digital records for this sheet. This was accom-
plished by Oceanprobe. Gardline's magnetic data files were not
in their proper order.

All the above have been corrected to specifications solely by
Oceanprobe, Inc.

Oceanprobe plotted each day's bar checks and generated 14 velo-
city tables for the correction of soundings.

~-233-
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After receiving all the data returned by AMC (February 26, 1985)
I have worked solely on completing the data processing to the
satisfaction of NOAA. This sheet was completed today, March 15,
1985.° My work hours were 18 hours per day for 7-day weeks.
Oceanprobe is grateful to Integrated Data Systems Inc., Houston,
for the use of their HP-1000 computer facilities and the program-
ming abilities of Don Baeker. I also am indebted to Captain Ken
MacDonald who gave his time at his home to look over and correct
the horizontal survey data.

In personally correcting this data, I have given great attention
to all details of this sheet. I was present for all field work,
and supervised all of the hydrography and surveying. At this
time I am very familiar with all details of the sheet, and feel
the survey is complete and adequate.

I would like to point out in conversations with Dan Mumford at
AMC, he indicated in response to my questions that AMC computer
needs a "flag" inserted when a sounding file ends or begins a new
hydrographic line. We have inserted peaks or deeps at ends and
beginning of some lines. The following areas will appear to need
a position number at the end of a line, where in fact a "flag"
only 1Is needed: Position 1629, 1167, 2862, 511¢, 5247, 5269,
5312, .and 5479. There may be a few other cases requiring a flag,
but they will be immediately obvious and easy to locate.

I am including with the data shipment listings of the original
Gardline data requiring corrections and completion. My working
notes on this listing should be of great assistance to the veri-
fier 1f he has questions concerning position numbers and any
other changes I have made on this final submission.

I am convinced that velocity data and correctors should be suffi-
cient for this hydrographic data to stand up to international,
and NOAA, convention for accuracy. My work on bar check data is
included in this report, and supplemental temperature data ga-
thered by University of Wisconsin research vessel is also in-
cluded.

I therefore approve of this field sheet and all accompanying
records for completeness and accuracy in accordance with the
Staten of Work,
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NUM

B

STATION NAME

001 JERN MNDOT

002 LEE

003 SPLIT MNDOT

004 BUG

005 THOMAS

006 SPLIT ROCK USLS
007 KRONE

008 ISLE

009 LIND MNDOT

010 IDEAL

011 LEDGE

012 FALLS

013 BERRY

014 BACHMAN MNDOT

015 MOAT

016 GRATE

017 KING

018 PRINZ

019 STAR

020 GERI

021 SLUG

022 MEEHAN

023 JOHN

024 HAACK

SIGNAL LIST

LATITUDE
47 12 48,5816
47 12 26,3723

47 12 00.3178

47 11 44,5811
47 13 17.6627
47 11 16.125
47 10 51,7243
47 10 24.5091
47 09 55.1303
47 09 27,1684
47 09 00.5333
47 08 25.5347
47 08 04,7072
47 07 53.0663
47 07 31.5997
47 07 30.4566
47 07 29,3936
47 07 23.2759
47 07 09.5261
47 06 24.3860
47 06 17.0288
47 06 14,6851
47 06 09,4790

47 05 56,3344

a

LONGITUDE

91 21 22.8718

91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
91
92
91
a1
91
91
91

91

21
22
22
20
23
24
24
25
26
26
27
27
27
28
28
28
29
30
31
31
31
31
32

25.1857
00.6619
37.9063
49.3614
10.367

03,7292
41.5909
21.9476
11.3242
37.3397
17.3255
40.1695
56.3823
39,8492
50,0716
59.0407
26,6872
09.2789
04.7758
12,0876
16.6279
45.9706
27.2912

ELEV  SOURCE
256.3 NGS
218.2 SE
233.5 NGS
184.7 SE
184,7 SE
232,9 NGS
185.3 SE
185.2 SE
190.8 NGS
185.6 SE
186.5 SE
187.5 SE
185.6 SE
185.6 NGS
185.0 SE
189.3 SE
185.5 SE
185.6 SE
185.3 SE
185.5 SE
187.2 SE
186.7 SE
189.3 SE
204.2 SE
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SIGNAL LIST 2/2.

NUM STATION NAME YEAR  LATITUDE LONG | TUDE ELEV  SOURCE
025 LAFAYETTE 1984 47 05 37,0798 91 32 59,3029 186.5 SE
026 GULL 1984 47 05 16,9743 91 33 04.4107 192.6 SE

] 027 E 1 NORTH(a) 1984 47 05 26.852 91 33 08.542 185.3 OP

- 028 EFA 19084 47 05 05.2651 91 34 37.6312 185.0 SE

- 029 FJORD 1984 47 04 23,7428 91 35 05.4050 186.2 SE

-0 030 PION MNDOT 1977 47 04 00.4335 91 35 38,0336 248.0 NGS
103 LITE 1984 47 12 00.9087 91 21 57.7663 217.3 SE
104 DEB 1984 47 12 00.3554 91 22 01.1861 221.0 SE
105 MARK 1984 47 11 18.2008 91 22 59,1783 194.8 SE
106 ROCK POINT 1984 47 11 14.7669 91 23 10.5827 231.3 SE
+69—BART +984——47—06—6F 2 Hd—H—42 203287 —1+85+6—SFE—

— 1 —TFH—02————————+982 47— 00— 4882 04— 3954548+ 85 6—5E—

203 SPLIT RK LTHS 1943 47 12 00.25 91 12 00,62 .

21t  PALISADE MAST(h) 1977 47 19 12,937 91 12 42,038 .

— 26— TAGK RORER—GO~ 47—0+—06-7+0——0+—39-35-787 NGS
217 TWO HBRS R.M.(k) 1977 47 00 45.259 91 41 13.274 . NGS
1984 47 12 00.262 91 22 01.117  221. OP

304 DEB ECC (m)

[~
[
[
~
[
[
[
[
—
[




SIGNAL LIST . NOTES

(a) E.l. NORTH Is an unmonumented spur station, used as a vlisual
calibration signal (for sextant resections). No check on this

position.

(b) FLOOD was established by PEIRCE In 1981, The fleld poslition
from 1981 differs slightly from the adjusted position calculated from

the Seaway 3rd order traverse 1984,

(h) PALISADES STATE PATROL MAST.
(j) TWO HARBORS LIGHTHOUSE.
(k) TWO HARBORS RADIO MAST (Pork Chop HIIl).

(m) This Is an unmarked eccentric station, used for hydrographlic
control.

~191-




recovered durling this project.

t

The following established horlzontal control stations were

GOOSEBERRY

-
O
F 3
O

e
W

19 470912

SPLIT ROCK LTHSE 1943 470912 Y

SPLIT ROCK USLS 1943 470912 Y
-—¥NO—HARBORS—£TQS 1952 470913 ¥
—TFWO—HARBORS—— 1952 4760945 ¥

PALISADES STATE | | 470912 Y

PATROL RAD10 MAST

JERN MNDT 197? 470912 Y

SPLIT MNDT 1977 470912 Y

LIND MNDT 1977 470912 Y

BACHMAN MNDT 1977 470912 Y

PION MNDT 1977 470913 Y

._.,qz..




U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SERVICE

WATER LEVEL NOTE FOR HYDROGRAPHIC SHEET

Processing Divi§ion: Atlantic Marine Center: MOA231
Hourly heights are approved for

Water Level Station Used: Beaver Bay, Minnesota (909~9075)
Period: July 27, 1984 to October 6, 1984

HYDROGRAPHIC SHEET: §-10144 (Area D)

OPR- Z 137-0P-84

Locality: Lake Superior

Plane of reference: Low Water Datum (IGLD 1955: 600.0 Feet)

Remarks :

Zoning not required, data from other gages on Lake Superior indicates
no unusual water level movement during the survey period,

Chief, Great Lakes Acquisition Unit




NOAA FORM 76-155

U.5. DEPARTMENT OF COMMERCE

{11=-72) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

GEOGRAPHIC NAMES

SURVEY NUMBER

H-10144

Name on Survey

-

P
| CASTLE DANGER (titlle)

|_CORUNDUM POINT

CROW CREEK

ENCAMPMENT ISLAND

| ENCAMPMENT RIVER

GOOSEBERRY REEF

GOOSEBERRY RIVER

LAKE SUPERICR 8
LITTLE TWO HARBORS 9
MINNESOTA (title) 10
SILVER CREEK n
SPLIT ROCK CABINS [locality) 12
SPLIT ROCK POQINT 13
“

15

16

17

18

Approyed: 1o

\ - L

..... Lt [l SO [ 2

Chiiet [eoRTagher~ /(G 2. 22

JUW 10 23

4

lzs

NOAA FORM 7¢-18% SUPERSEDES CaGs 197




HYDROGRAPHIC SURVEY STATISTICS

REGISTRY NO.: H-10144

Number of positions
Number of soundings

Numbér of control stations

Preprocessing Examination
Verification of Field Data
Quality Control Checks
Evaluation and Analysis
Final Inspection

TOTAL TIME

Marine Center Approval

TIME-HOURS

78

603

158

90

23

952

2423
9486

30
DATE COMPLETED

05/02/85

06/12/86

08/28/86

08/26/86

08/29/86

Transmittal letter of survey and survey records will be
included in the Descriptive Report to identify the records

accompanying the survey.




ATLANTIC MARINE CENTER
EVALUATION REPORT

SURVEY NO.: H-10144 FIELD NO.: OP-20-1-84

Minnesota, Lake Superior, Silver Creek to Little Two Harbors

SURVEYED: 27 July through 6 October 1984

SCALE: 1:20,000 PROJECT NO.: Z137-0OP-84
SOUNDINGS: RAYTHEON DE 719B CONTROL: FALCON 484 and
fathometer, INNERSPACE DEL NORTE
TECHNOLOGY Model 440 (Range/Range),
echosounder and FALCON 484 and
Sounding Pole Digital Transit
(Range/Azimuth)

chief of Partyll‘.lll.'..........i..P. H. Kronfield

surveyed DBY.eeeeeesosesssssssessssss.B. Francis
eeseesesesesssansnes «e+s.J. Hudson
..... weeesessssssssssssassR. Frost

.o.o-.--o'.oolotooo-.o'.oJo Baker
o..onoo..oo'oooo...oo-.ovo SibOld

® ® ® & 0 6 5 8 O S S BT G O P S O VTN ‘...J' Grant
ceseerrnanns ceceseescscnas B. Coonrod
Automated Plot by..... ceeesceeses oXYNETICS 1201 Plotter (AMC)

1. INTRODUCTION

a. No unusual problems were encountered during
verification.

b. Notes in the Descriptive Report were made in red
during office processing.

2. CONTROL AND SHORELINE

a. The control is adequately discussed in sections F.,
G., S. and Appendix E of the Descriptive Report.

b. Shoreline was added in brown from 1:20,000 scale
enlargements of 1:24,000 scale U. S. Geological Survey
Quadrangles photo revised with 1983 NOS CC photographs and is
for orientation purposes only.

Some of the rock features originating with the U. S.
Geological Survey enlargement are shown on the present survey
smooth sheet in red as islets. This information is based on
the hydrographer's notes of elevations in the sounding
volumes and on the shoreline field sheet. See also section
4.b. of this report.




3. HYDROGRAPHY

a. Soundings at crossings agree within the criteria
stated in sections 4.6.1. and 6.3.4.3. of the Hydrographic
Manual and section 3.3.1.6.3. of the Statement of Work (SOW).

b. Except for the 6-foot curve which could not be
completely developed in the alongshore areas because of the
proximity of the shoreline, the standard depth curves and the
charted 24-foot supplemental depth curve were drawn in their
entirety. Brown curves were added to better show bottom
topography.

c. Development of the bottom configuration and
determination of least depths is considered well done with
the following exceptions:

1) 1In the vicinity of Latitude 47°09'51"N, Longitude
91°24'57"W additional lines of hydrography would have been
desirable to define a feature that rises to a depth of 53
feet from surrounding depths of 83 feet on the present .
survey.

2) 1In the vicinity of Latitude 47°06'54"N, Longitude
91°28'51"W additional lines of hydrography would have been
desirable to define a feature that rises to a depth of 94
feet from surrounding depths of 117 feet on the present
survey.

3) In the vicinity of Latitude 47°05'29"N, Longitude
91°33'45"W several shoal depths of 13 feet shown on the prior
survey LS-425 (1868-89) were not investigated by the present
survey. Sounding line spacing of 200 meters should have bee
reduced in this area.

4) In the vicinity of Latitude 47°06'24"N, Longitude
91°30'45"W additional lines of hydrography would have been
desirable to define a feature that rises to a depth of 23
feet from surrounding depths of 49 feet on the present
survey. : P

5) 1In the vicinity of Latitude 47°06'45"N, Longitude
91°30'24"W additional lines of hydrography would have been
desirable to define a feature that rises to a depth of 22
feet from surrounding depths of 28 feet on the present
survey.

4. CONDITION OF SURVEY

The smooth sheet and accompanying overlays, hydrographic
records and reports are adequate and conform to the
requirements of the Hydrographic Manual with the following
exceptions:




a. The hydrographer is to be commended for excellent
shoreline descriptions throughout the survey.

b. Rocks verified by the hydrographer did not always
have adequate information to determine their position and
depth or elevation. There was lack of cross referenced
position data, position numbers, times of observation and
date of observation. This is especially so when the
hydrographer was in the process of verifying alongshore
features. These rocks were assigned position numbers during
office processing and are shown on the present survey based
on the descriptions and distances provided by the
hydrographer in the sounding volumes.

¢. The sounding volumes did not have an index for
detached positions. 2an index for detached positions was
added to the sounding volumes during office processing.

d. No NOAA form 75-44 "Oceanographic Log Sheet-M" was
submitted for VESNO 8000 (AVON) and VESNO 8001 (MYSIS) on
calendar days 221 and 225 respectively. These bottom samples
were added during office processing.

e. TC/TI correctors were not annotated correctly. Speed
changes were referenced to position numbers rather than
times. This was corrected during office processing.

f. Velocity graphs and tables were revised for
correctors in shallow water (0 - 60 feet) during office
processing.

g. No vertical cast was taken for vessel number 8000 as
required by section 4.9.5.1.2. of the Hydrographic Manual.
Velocity determination via XSV observations may not have been
frequent enough for duration of survey. Section 3.3.1.7.2.
of the "Statement of Work" required weekly observations from
large vessels when bar checks were not practical.
Observations were necessary to the maximum depths the vessel
was obtaining soundings in addition to bar checks to observe
daily variations. It appears the observational data was
adequate to define the velocity corrections for the survey;
but, this cannot be substantiated by observational data.

h. Settlement and Squat corrector graphs were not drawn
correctly. Settlement and Squat correctors were redetermined
during office processing.

5. JUNCTIONS
H-10036 (1982) to the south

H-10094 (1983) to the east
H-10150 (1984) to the west




The smooth sheet for survey H-10036 (1982) is archived at
headquarters in Rockville, Maryland and a standard junction
was not made. In this case, the note "ADJOINS" has been
shown on the present survey smooth sheet. The comparison
between a stable base copy of survey H-10036 shows good
agreement between soundings in the junctional area; however,
due to the large scale difference between the surveys, the
junctional curves are not precisely in coincidence. Any
correction for coincidence will have to be made by the chart
compiler.

Excellent junctions were effected between the present
survey and surveys H-10094 and H-10150.

There are no contemporary surveys to the northeast of the
present survey. The charted depths and present survey depths
are in harmony to the northeast.

6. COMPARISON WITH PRIOR SURVEYS
LS-256 (1861-68) 1:200,000

LS-425 (1868-89) 1:16,000
LS-1994 (1956) 1:120,000

Prior survey LS-256 (1861-68) does not have a grid and is
too small in scale to meaningfully compare with the present
survey. This prior survey should serve only as a historical
document of the area.

Prior survey LS-425 (1868) covers the alongshore area of
the present survey out to the approximately 80 to 200 foot
depths. The prior survey agrees well with the present survey
with soundings agreeing within plus or minus one (1) to three
(3) feet. A few scattered soundings vary from five (5) to
twenty (20) feet deeper than the present survey. These
differences are attributed to sounding methods and control
methods. Several rocky bottom characteristics were brought
forward to supplement the present survey.

Prior survey LS-1994 (1956) is a small scale survey that
sparsely covers the northern offshore half of the present
survey. Soundings less than 800 feet compare well with the
present survey while further offshore soundings 800 feet to
954 feet are 12 feet to 34 feet deeper that present survey
soundings. These differences are attributable to survey
methods and scale differences.

In addition to the discussion in section K.l of the
Descriptive Report the following should be noted:

a. A l4-foot sounding shown on the prior survey in
Latitude 47°06'02"N, Longitude 91°32'09"W was developed by
the hydrographer. The hydrographer located a rock with a
least depth of seven (7) feet in Latitude 47°06'02.35"N,




Longitude 91°32'08.09". It is recommended that a rock with a
least depth of 7 feet (7 Rk) be charted in the position
located by the present survey.

b. AWOIS Item #03068 is a charted 1l2-ft sounding on
Gooseberry Reef in Latitude 47°07'48"N, Longitude 91°27'12"W
that originates from prior survey LS-425 (1868-1889) as a
13-foot sounding. The charted 12-ft sounding first appeared
on chart 14966, 1939 edition in the same position as the
13-foot sounding shown on the prior survey. Additionally a
4-foot shoal originating with Chart Letter 431/1983 and Local
Notice to Mariners 12/1983 was reported in Latitude
47°07'45"N, Longitude 91°27'10"W. The reported 4-foot
sounding falls in depths of 52 feet on the present survey.
The hydrographer developed the area of the 12-foot sounding
and obtained an echo sounder least depth of 11 feet in
Latitude 47°07'48.75"N,Longitude 91°27'10.27"W. Additional
investigation for the reported 4-foot shoal was conducted by
a diver with negative results. It is recommended that the
12-foot sounding be removed from the chart and the 11-ft
sounding be charted in the position located by the
hydrographer as shown on the present survey and the 4-foot
shoaling remain uncharted unless additional information
indicates otherwise.

Except as noted above the present survey is adequate to
supersede the prior surveys in the common area.

7. COMPARISON WITH CHART 14966 (19th Ed., Jan. 15/83)

a. Hydrography

The charted hydrography originates with the
previously discussed prior surveys and miscellaneous sources
and is generally 10 feet deeper to 57 feet shoaler with
approximately one half of these soundings agreeing well with
the present survey. Two charted soundings of 110 and 169
feet are shoaler than the present survey by 103 feet and 164
feet respectively. These soundings fall in areas where
present survey soundings show no indication of shoaling and
should be considered discredited by the present survey.

The following is noted in addition to the items
discussed by the hydrographer in section K. of the
Descriptive Report.

1) Numerous uncharted cultural and natural features
were located by the hydrographer during the survey. It is
recommended that these features be charted as shown on the
present survey providing the scale of the chart allows.

2) The hydrographer discussed in sounding volume II
(page 36, item 1) but failed to locate the two charted rocks
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in the vicinity of Latitude 47°11'57"N, Longitude 91°22'00"W.
It is recommended the two rocks be retained as charted.

3) The charted rock in the vicinity of Latitude
47°11'39"N, Longitude 91°22'30"W is believed to be one of two
rocks located by the hydrographer and shown as two islets in
Latitude 47°11'42.5"N, Longitude 91°22'33.9"W and Latitude
47°11'41.1"N, Longitude 91°22'35.2"W on the present survey.
It is recommended that the rock be removed from the chart and
the two islets be charted in the positions shown on the
present survey.

v 4) AWOIS Item #02392, a charted 22-ft sounding in
Latitude 47°11'30"N, Longitude 91°22'15"W originates from an
unknown source and first appeared on chart 14966 in 1939. An
echosounder least depth of 22 feet was located by the present
survey in Latitude 47°11'35.83"N, Longitude 91°22'10.51"W.

It is recommended that the 22-ft sounding be charted in the
position located by the hydrographer.

5) The charted rock in the vicinity of Latitude
47°11'21"N, Longitude 91°23'00"W was discussed in sounding
volume II (page 36, item 4) but was not located by the
hydrographer. It is recommended that the rock be retained as
charted.

6) The charted rock in the v1c1n1ty of Latitude
47°10'50"N, Longitude 91°23'50"W falls in the same area of
three rocks and a foul area shown on the present survey. The
three rocks on the outer limits of the foul area were
described and located by the hydrographer in Latitude
47°11'00.5"N, Longitude 91°23'53.9"W, Latitude 47°10'57.29"N,
Longitude 91°23'54.46"W and Latitude 47°10'56.54"N, Longitude
91°23'57.23"W. The foul limit line, added to the present
survey smooth sheet during office processing, was derived
from from notes and drawings found in the hydrographer's raw
data printouts for VESNO 8000 (AVON) on JD 236. It is
recommended that the charted rock be removed from the chart
and that the three rocks located by the hydrographer and the
foul limits be charted in the positions shown on the present
survey providing the scale of the chart allows.

7) The charted rock in the vicinity of Latitude
47°10'24"N, Longltude 91°24'45"W was located by the
hydrographer in Latitude 47°10'25.53"N, Longitude
91°24'46.00"W. It is recommended that the charted rock be
charted in the position located by the hydrographer on the
present survey.

8) The small island charted in Latitude 47°10'17"N,
Longitude 91°24'40"W is in error. The island is two small
islands close together and were brought forward to the
present survey from an enlargement of the U. S. Geological




Survey quadrangle map. It is recommended that the charted
island be revised and charted as shown on the present survey.

9) The charted rock in the vicinity of Latitude
47°09'00"N, Longitude 91°26'30"W was neither discussed or
located by the hydrographer. It is recommended that the rock
be retained as charted.

10) The three charted rocks in the vicinity of
Latitude 47°07'15"N, Longitude 91°29'00"W (locally known as
Castle Danger Reef) were developed by the hydrographer on the
present survey. One rock bearlng 2 feet above LWD was
located by the hydrographer in Latitude 47°07'23.1"N,
Longitude 91°29'08.2"W. Nine rocks originating with the U.S.
Geological Survey gquadrangle shoreline field sheet were
brought forward to the present survey because they were
considered neither verified nor disproved by the present
survey. It is recommended that the charted rocks be revised
and the area charted as shown on the present survey.

11) The charted rock in Latitude 47°05'25"N,
Longitude 91°33'05" on the northeast side of Encampment
Island was located by the hydrographer in Latitude
47°05'27.40"N, Longitude 91°33'03.99"W as a rock bearing 5
feet above LWD. It is recommended that the rock be revised
and charted as an islet bearing 5 feet above LWD as shown on
the present survey.

The present survey is adequate to supersede the charted
hydrography in the common area except as noted above.

b. Aids to Navigation

There are no fixed or floating aids to navigation in
the survey area. Split Rock Lighthouse is no longer an aid
to navigation. It is now a museum with the Minnesota State
Parks.

8. COMPLIANCE WITH PROJECT INSTRUCTIONS

This survey adequately complies with the Project
Instructions except as noted in section 4. of this report.

9. ADDITIONAL FIELD WORK

This is an adequate basic survey. No additional field
work is recommended.
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