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DESCRIPTIVE REPORT
TO ACCOMPANY
HYDROGRAPHIC SURVEY WH-5-1-81 (1:5,000)

A. PROJECT

Hydrographic survey H-9953 was accomplished in accordance with the project

instructions dated February 12, 1981, and Amendment No. |, dated March 31, 1981. /

B. AREA SURVEYED

The northern half of Duluth Harbor was surveyed. The survey was subdivided

into three (3) parts defined by the following limits: v

Latitude Longitude -
. 46°%46'15"N 092°07'00"W
2. 46°4730"N 092°05'1 5"W
3. 46°45'30"N 092°04'00"W
4. 46°4445"N 092°04'00"W
5. 46°%4445N 092°06'00"W
6. 46°44°00"N 092°05'45"W
7. 46°44'00"N 092°06'30"W
8.  46°45'15"™N 092°06'30"W
9. 46945105 092°06:07"W
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The Howards Bay inset, was surveyed at the scale of 1:5,000.
The entire sheet was surieyed at /:S,000, Fhere qre
msers orn FAE smooth sheet

The hydrography was run from May 27 to October |13, 198}, (JD 148 - 286).

v
Dives were conducted on JD |54 and JD 252.

C. SOUNDING VESSELS

Launches 1014 and 1015, and the WHITING's MonArk were used to complete

all of the hydrography on this survey.

Launch EDP # Julian Dates Used

1014 2932 148 - 155, 160, 174, 176, 177, 212, 216, & 217.
1015 2931 161 - 163, 165 - 169.

MonArk 2933 178 - 182, 188 - 195, 196, 197, 202, 203, 206,

208, 209, 210, 247, 276, & 286.

The following listing represents the equipment used on each Julian Day:

Launch S/N Del Norte S/IN
JD EDP # Fatho Master DMU Remote I-2
148 2932 1049 1066 180 1137 35052
150 2932 1049 1066 180 1137 35052
151 2932 1049 1066 180 1137 35052
152 2932 1049 1066 180 218 35052



153
|54
155
160
{61
162
163
165
166
167
168
169
174
76
177
178
179
180
181
82
188
189
190

Launch S/N
EDP # Fatho
2932 1049
2932 1049
2932 1049
2932 1049
2931 1052
2931 1052
2931 1052
2931 1052
2931 1052
2931 1052
2931 1052
2931 1052
2932 1052
2932 1049
2932 1049
2933 6150
2933 6150
2933 6150
2933 6150
2933 6150
2933 6150
2933 6150
2933 5458

Master

1066
1066
1066
1066/273A
246
246
273A
273A
273A
1066
273A
246
1066
246
246
246
246
246
246
246
246
246
246

Del Norte

DMU
180
180
180
180/189
429
429
189
189
189
180
189
429
180
429
429
429
429
429
429
429
429
429
429

Remote

218

218

218
1187/1322
1322

1320

218

1322

1322

1322

1322

1322
1322/1137
1322

1322

1322

1322

1322
1322

1322
1137/1316
1322
1322

S/N
T-2
35052
35052
35052
35052
35052
35052
35052
57484
57484
57484
35803
35803
57484
35052
35052
35052
35052
35052
35052
35052
35052
35052
35052



JD
191

192
193
194
196
197

202
203
206
208
209
210
217
211

212
216
217
221

243
247

252

276

286

Launch S/N

EDP # Fatho. Master
2933 5458 246
2933 5458 246
2933 5458 246
2933 5458 246
2933 5458 246
2933 5458 246
2933 5458 246
2933 5458 246
2933 5458 246

Hand-Held Lead-Line Using

246

246
246

Del Norte’

DMU
429
429
429
429
429
429
429
429
4529

H-P 3810B
429

429
429

Hand-Held Lead-Line R/Az using HP 38108

Lead-Line , Pepth Gauge

2933 5458
2933 5458
2933 5458
2932 1053
2932 1053

2932 1053
2933 6150
2933 5458
2933 5458
2932 Hand-Held
2933

2933 Hand-Held Lead-Line

Remote

1322
1322
1322
1322
1322
1322
1322
1322
1316

1316

1316
1316

See Boat Sheet using HP 38108B.

See Boat Sheet using HP 3810B.

169
246
246
246

246

189
429
429
429
429

6150,5458 See Boat Sheet.

TDC SN# 127 was used on this survey,

See Boat Sheet.

1322
1316
212
212

212

35052

57484
57484

57484
35052
57484
57484
35052

}PS



D. SOUNDING EQUIPMENT AND CORRECTIONS

Sounding equipment is listed by Julian Day used and serial number, in
the equipment list, in Part C of this report. Two types of fathometers were

used in this survey:

S/N's
Ross Model 5000, Fineline 1049, 1052, & 1053
Raytheon Model DE7198B 6150, & 5458

Bar checks were taken twice daily, weather permitting, by each launch running
hydrography. Velocity corrections were determined by plotting bar check data and
TDC data on the same graph. The TDC curve was then shifted to fit the bar check

data. Velocity tapes were cut from the shifted curve based on bar check data. 5‘7"4‘/“95&
abstracts were unavailable o Hhe versfier. This method was repeated
q'wwzy Jerifreaton § velp ctrty correctors applied accordingly.

e

ttlement and squat data was determined by WHITING personnel for Launches 1014
and 1015. The MonArk was not observed for settlement and squat corrections since no

way existed to monitor speed. The settlement and squat correctors for the MonArk
were assumed to be negligible. 0/'0// fé" Fhe AMon lfé was Sefermm ’6
be 0.8 FL . Oraft for the laanches /s £7FF. These correctors Hav
been /ncor/)orafza/ mte Fthe final reduced soondinps

All corrections to soundings are tabulated in the supplementary material and the
appendices to this report. -~

E. HYDROGRAPHIC SHEETS

All sheets were plotted on a Houston Instrument DP-3 Roll Plotter, S/N 7842-1,

on board the WHITING. The origin and skew of the three (3) sheets plotted follows:



Sheet

East

West

Inset

Origin

46°44'30"N
92°03'36"W
46°44'33"N
92°05'00"W
46°44'00"N
92°05'10"W

Skew

90, 21, 48

90, 21, 48

20, 15, 18

Field records were transferred to the Atlanic Marine Center, Norfolk, Virginia,

(CAM3) for verification and smooth plotting, -~

F. CONTROL STATIONS

The following is a list of all control stations used for this survey: .~

Station Name
WEBC, 1952
Duluth Enger Memorial Twr 1952
Duluth General Elevator Flagstaff
Duluth Central High School Cupola Spire
Aerial Bridge SW Column of N. Pier
West Gate 1980
Minnesota Point NB USLS
Cement 1980

Superior Farmers Union Elevator Flagstaff

Year
Established
1952
1952
1952
1905
1905
1980

1870

Ssed for
m//br\yflon
7

on

198

1952



Year

Sig. No. Station Name Established
018 Canal MNHD 1974 1974
019 451 USE 1974 1974
132 STA 132 198l 1981
150 STA 150 1981 1981
159 STA 159 198l 1981
201 © WH—|—8|,’I98| 1981
‘ 202 St. Croix 1981 1981
| 203 461 USE 1981 1981
208 Key West 1981 1981

209 First United Methodist Church 1981 Aa? dsed
907 Disk 1981
908 WEBCRM | 1952 1952
909 (Non-recoverable) 451 USE Calibration (Carfe Code 3-5,'"’) 1981 :-f/le'ﬁ’/’o/’
on/y

A point of the CRIB located north of the Duluth Ship Canal north jetty was used
for a Del Norte calibration on JD 276. The distance from Canal MNHD 1974, SIG. #018

to the point of CRIB was measured with the HP-3810B. Point of CRIB was not used as a
7The oeteched ,oos///a/; of Fhis crrb 18 1 con flhet il Fhe
pbsl/mn of #he crib on 7P-0/078(7980-82), 7he 7+ sheer-

positron is shown on’ Fhe sSteooth sheer -

signal.

Stations 001, 003, 004, 005, 006, 009, 012, 013, 014, 018, and 132 were obtained
from NGS published data. Stations 001 (WEBC 1952), #009 (West Gate 1980), 018 (Canal
MNHD 1974), and 019 (451 USE 1974) were used for Range-Azimuth electronic control

v

stations. Station 013 (Cement 1980) was used as a fixed calibration point. All other

NGS stations were landmarks, used as initials or azimuth checks. 74esc = tofrons wer€
cﬁf(‘(eﬁ/ s ith @fm//onsf 1/'7// NECEESep re, 4%.0'57//”‘:’///5 fare Leer ,ﬂqc/e

andenteree] o PhiS report and fhe computer fite. VM

e



Stations 132, 150, 159, 201, 202, 203, 208, 209, 908, and 909 were established
by WHITING personnel to Third-Order, Class | accuracy. Stations 132, 159, and 909
were used for fixed calibration points. Station 909 is not recoverable. Stations
202 and 209 were used for azimuth checks. All other marks established by the

WHITING were used as Range-Azimuth electronic control stations. v
A Fourth-Order station, DISK 1981, (Sta. #907), was established and used as a

Range-Azimuth control staiton for lead line soundings taken along the pier faces

in Lakehead Boat Basin, v (Cmﬂ‘o Cocle 25")

All horizontal control data has been submited for processing to Operations Division,

CAMI. v v’

G. HYDROGRAPHIC POSITION CONTROL

Range-Azimuth control using Del Norte transponders and a Wild T-2 theodolite
was used wherever possible on this survey. The remaining slips and boat basins

were surveyed using "See Boat Sheet Methods." v

Del Norte baseline calibrations were performed every 100 hours of use or every
two weeks. Del Norte master units and DMU's remained paired between baseline
calibrations. Calibrations were done twice daily in order to detect transponder
failures and erratic drift patterns. The daily corrections applied to the survey +~
were derived from the baseline calibration data. Linear Del Norte drift was
assumed and the daily calibration data supported this theorem. The algorithm used to

determine daily correctors from baseline data is:

7es



N = Number of Days Between Baseline Calibrations
i=TheDay I, 2,3, 4...N.
C = Baseline Corrector

¢ = Daily Corrector

C
Czﬁx:;l”l_m Hel Sulbtyead, 8 74
On )i /8BS Vesno 2932. tydro plo on the Sulblread, By 43ihg TAS
darley ealibration of —4,00,Sydro plotfed alongside Fie b ebhead,
goat Sheet work was performed on Julian Days 212, 216, 221, 243, 276,

See
and 286. On Days 212, 216, and 221 all work was performed in long narrow pier slips.
Equal distances were measured along the pier faces and flagged. The launch was
operated at a constant speed. Times were recorded from a stop watch and compared with
times scanned off the fathogram. A fix mark was put on the fathogram manually as the
launch passed abeam of each marker. The narrowness of the slips allowed the
helmsman to steer straight lines without external control other than fixed steering
objects. See Boat Sheet work done on Days 243 and 276 was similar to the earlier
work except mark intervals were controlled by time and supplemented by additional
marks when the launch passed abeam of prominent shore features. Reconstruction
processing was done with the aid of an aerial pﬁotogroph. The work completed on
JD 286 was stationary lead line work. The soundings obtained in the Coast Guard Base

and Lake Head Boat Basin were controlled by a series of ranges and distances measured

on the pier. The work in Howards Bay on JD 286 was controlled by measured distances

on the pier. v
H. SHORELINE

The shoreline used on survey H-9953 was traced from TP-01078, TP-01081, and
of 1980

TP-0|082,Awhich are Class Il documents. Field edit was completed by the WHITING and



submitted to AMC for verification in July 1981. _~
.  CROSSLINES

Crosslines constitute approximately 10% of the total hydrography accomplished.

Agreement with mainscheme was excellent (99% 0-1 ft. and [% -2 ft.), e
J.  JUNCTIONS

Survey H-9953 junctions to the East with survey H-9960 (1:10,000), completed

1981 season by the WHITING, Agreement with H-9960 is excellent. All soundings agree

‘hor?%.
ithi H-10023 (1982) Fo Fthe Souts, Hol002¢/(7972) Fo Fhe sro
wzh;;i’f‘::;. “5/:,7;;5;/.‘/”‘//0" was effected cor?h #-#023 &fSZJ becavse oF
poor S4rvegmy pro Coed INeS. Sunctroh with H-100Z(2182) 43 g

K. COMPARISON WITH PRIOR SURVEYS

The following prior surveys were compared to H-9953.

Registry No. Scale Yr. Surveyed
1) LS 199 1:120,000 1956
2) LS 1829 1:15,000 1944
3) LS 257 1:60,000 1861 /
4) LS 251 1:16,000 1861
5)  COE DS-7570 1:1,200 1979
Sheets | - 6



I.  Survey LS 1994 had one sounding to compare with H-9953, a 32 foot

sounding at: Latitude 46°46.9N 25.099¢ Lolls ofP lom s
Longitude 96°04.9'W o Fhrs S(/l"’ﬁy-

It was in good agreement with H-9953, (0 - 2).

2. Survey LS 1829 inset titled Duluth, Minnesota, was in excellent

agreement with H-9953, the shoreline on the southside of the Duluth. v

3. Survey LS 257 had two soundings to compare with H-9953. These were:

9
a. 9 Feet af Latitude 46°45'47.4"N H-9953 Sounding - M Ft.
Longitude 092°04'39.2W
31
b. 42 Feet at Latitude 46°46'10.5"N H-9953 Sounding - 3Z Ft.

Longitude 092°04'34.9"W

The construction of the Duluth Harbor entrance is the most probable cause of
the shoaler sounding found in more recent surveys. See a/so Evalaatron ,Pe/ool‘fj
Sectron &.
4. Survey LS-25! does not agree with H-9953. The entire Duluth/Superior area
has been changed by dredging and constructive operations including the Duluth Harbor
entrance and Superior entry. The growth and subsequent decline of the Duluth industrial
complex has changed the shoreline dramatically since 1861. See a/se fl/d/t/d/laﬂ /9:}90"/
Sec/‘/ofl &G.

5.  COE Survey DS- 7570 was in good agreement with H-9953. (90% within O - 2).&7



ltem Investigation

A

underwater ruins. Hand lead line depths were obtained using the divers fo

hard sfem as showr
rhe /:mesem‘ survey.

c"lﬁs) charted from £5-/829 (/W m Jak ‘/£°4,7é£'$\4 rrs 92%.s ‘32w
PSR Item #ZAWGS found as charted. The structure is clearly visible in

locate least depths. A development of the area was run on JD 247, &

PSR ltems #! and #2 were inyestigated by the WHITING. A dive on PSR #Lc/uri‘eb/ )
from a misc. source m /at.46°4720 N, Jong %5 2&w

was conducted on JD 252. Five detached positions were taken which locate the

on

the aerial photographs, and appeared to be of sound structural integrity. A single

detached position was taken on JD 247, POS# 848
Charf Fhe crtb § fwe dols as Shows on Fhe presen

L. COMPARISONS WITH THE CHART

:qﬁVB;/,

All comparisons were made with Chart 14975, 26th Edition, APR 26, 1980. East

Sheet comparison showed good agreement with all charted soundings within.O -4 Ft.

See also Eva Jaatsen Pc,oom‘ )
Sectron7 ‘Co mpqrsson oty Chhard

(90% 0 - 2 Ft.) with the following exceptions:

EAST SHEET

o [S,] = w N
. . B . .

Location

46°46'00"N
46°45'54"N
46°45'57"N
46°45'51"N
46°45'52"N
46°45'54"N
46°45'56"N

46°45'48"N

092°04'38"W
092°04'39"W
092°04'28"W
092°04'37.5"W
092°04'34"W
092°04'29"W
092°04122"W
092°04'33"W

Charted Depth

l6'
g
20
6'

16’

28" -

H-9953 Depth

7
g
' /#73!

231. 29

120 v
I8l /
3
28
3
ey
‘g 23~ /6’

\Y et

B2

A
yo”

9. D, P13 /n con Elct with Fepo /as;//oi,
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U.S. DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL OCEAN SURVEY

NOAA Ship WHITING

P.0. Box 40

Duluth, MN 55801

September 9, 1981

TO : Lt. Warren T. Dewhurst, NOAA
Field Operations Officer

FROM : Edward J. Tylutki, NOAA
NOAA Ship WHITING

SUBJECT: Dive Report #1 - Investigation of PSR Item #1l.

Diving operations were conducted on this date, September 9, 1981
(JD 252), to determine the disposition of PSR Item #1 of OPR-Z-137-WH-81.
PSR Item #1 was on Sheet WH-5-10-81.

The operation progressed as follows: Launch 1014 departed the WHITING
at 0830 LMT with the following erew: Ensign Ruiz (OIC), QMTylutki
(DiveMaster), YS Lowery (Diver) and ST Blevins (Coxswain) enroute to

the PSR item. The divers prepared themselves and planned their method
of attack while a shore party consisting of RCT Bradford and AB Noyes
set up a range azimuth station at Canal MHD 1974, The launch calibrated
the Del Norte and anchored near the PSR site approximately % nautical
mile southeast of shore buoy #2.

Beginning at 0935 the divers set two buoys delineating the farthest
corners of the sunken crib and one buoy at the midpoint of the farthest
end, The buoys were than placed at the midsection of the crib to further
delineate the structure which connected to the beach. Leadline depths
were taken at each of these buoys along with Range-Azimuth detached
positions. A least depth of 10.8 feet was determined at Latitude
046/47/20,77 and Longitude 092/05/25.96. 70,8 c[./,/ﬁ 73 d/lcal‘/‘cc"eQ/.

All survey information was recorded in the appropriate sounding volume.

All diving operations were completed on this PSR item by 1125 LMT,

An attempt was made to locate and delineate the wreck THOMAS WILSON.

Launch 1014 returned to the WHITING at 1506. No diving injuries were
sustained during this operation. Please see the accompanying sketch

of PSR #1 for further clarification.

- SaS

TMOS,
ol ““%




K
N 12B
\
A
8527,'s528
\
Va [T
PSR I‘T\EM ]
SUBME\R\GED RUINS
; A
! V) «},_
! \
;/ \\ \ ‘ 46 47 |15
i \
¥
8524 8526
f\ 8525
\
§ R ety
° C v bs
: \ 4647 00
: \7? '
| TANKS 3
b .(landmark) \=
t \ o, \‘
S
Y
S ‘
\
\
DULUTH-SUPERIOR HARBOR
SUPERIOR FRONT CHANNEL
A NORTH PIER LIGHT
2 e
FLAGPOLE o el
\\ (londmark) el
\ o D - QA“ (3 SOUTH BREAKWATER OUTER LIGHT ! Qb
\ =D . Vi T A
NoEE oii¥ = |
\ ‘/.r//“r‘; 1\)UTH fes ' 0
£ \ - o] ‘)b 7 8
) - P o 46 46 45




9. 46%45%0"N  092°04'34"W 5 H 8- s’
Buoy DP 5067 NOT CHARTEDY //rn/ ramte )
10, 46%45'04"N  092°04'36"W X gl

WEST SHEET

West Sheet comparison showed good agreement with all charted soundings, within 0 - 4

Ft.(90% 0 - 2 Ft.) with the following exceptions:

LOCATION Charted Depth H-9953 Depth
I 46%46'26"N  092°05'34"W 5 O -
2. 46°46'23'N  092°05'36"W 7 2 /-4’
3. 46°4621"N  092°05'34"W i L 2%/07
4 46°4524'N 092°05'1 "W 33 28492
5. 46°4526'N  092%05'17"W 33 32L3¢7
6. 4%uelIN 09208635 W 10 vz -2
7. 46°46'1 I"N 092°06'33"W g 20 21"
8. 46%6'12'N  092°06729"W 5 i1-23/
9. 46°46' 12N 092°06'31"W 1o w21°29’
10.  46°%46"14"™N  092°06'27"W 9 25-27¢
. 46%46'15"N  092°06'24"W 7 26 29’
1. 46°46'16"™N  092°06723"W g A2zl 28’
13 46%4623"N  092°0628"W 15 wrar
All soundings in the Duluth Harbor Basin northern section were 0 to 7-ft.

deeper than the controlling depths except the following:

9



14

Location Controlled Depth H-9953 Depth
46°46'10"N 092°06' | "W 23.5" 30"  rescanned
) Fureng evaliatron
This-difference presentedno-hazard to-havigation. and ound #o be
error, Corr€
INSET SHEET Septh +3 30FY,
775

The Inset Sheet comparison showed good agreement with all charted soundings,
within 0 - 4 Ft. (95% 0 - 2 Ft.) with no exceptions. All soundings in the West Gate

Basin and Howards Bay sections were 0- to 8-ft, deeper than the controlling depths

except the following: /(%"/0587" orn .smoofﬂ é‘étﬂﬂ Ahis areq //IC/«s/eq/ Qs
,oqrf‘ of Ffhe Smooth sheet at i s 000,

Location Controlled Depth H-9953 Depth
423 N 092905052 198y
T
See Evalya //Dh /Peloor% for “Con /ro//l/)j 0e,07‘55

M. ADEQUACY com/aqr/d‘an .

Survey H-9953 is considered complete and adequate for charting. co? c&”?

N.  AIDS TO NAVIGATION

FLOATING AIDS

WEST SHEET
DIFFERENCE
SURVEY CHARTED POSITION IN METERS
Buoy #  POS. # LATITUDE LONGITUDE SECONDS CHARTED SURVEY
Mic] channel o 9?‘8 o 3
MoA~ 47, 7210 46°46'29.978" 092°05'58.964" 29.980  58.507 8 W
9
Crinvy 7211 46°46'34.75" 092005'38.9‘?3“ 34.441  38.462 |4 NW
/ oo o2 Sosir.cl
\?\} },ﬂ 7212 146°4624.688" 092°05'42.635" 24,613 41.612 22 W
5 2
W2/ WA, 7209 46°46122.53%" 092°06'10.78" 22.390 10.916 6 NE
/05



o |3
C st L4, 7208 46°46'04. 43"
C"A" / 7207 46046'12.6&"
cwr /' 7206 46045159, g
4
cnC" v 7205 46°45'46.626"
9
7 Lt 7200 16°4528.4%"
8
NG L+ 7199 46°45'08.45%"
N"20" ¢ 7198 46°uL47 prg2"”
J
N"" ~ 7201 46°45'44.099"
o 1o
N 7 7202 46°45'%4. 989"
o 4
N /7203 46°45%%,998"
2
crim /7 7204 46°45'%4, 684"
EAST SHEET
Buoy #  POS. # LATITUDE
N v 5069  46°47 5.3&"
: 86
Private  5068_7  46°46'4].54Q"
2
Private 5067 46°45'52.4%"
INSET SHEET
o A
crim 1529 46°45'01 . 744"
0, A0
N"2" 1528 46°414'52.988"
) 2
N 1527/ 06°44138.283"

16
092°05'50.133"

©
092°05'34.42§"
5
092°05'25.24"
40
092°05'16.5%9"
o 80
092°05'23. 28"
9
092°05'16.7%"
4
092°05'07.5%"
0. 7.30
092°05'19,832"
3
092°05'09.68R"
o 086
092°05'87. 33"

8
092°05'08.55%"

LONGITUDE
o2l
092005122545
o 60
092705'07.766"

o ] 22"
0920414363

7
092°06'22.4%6"

092°06'23.41ZL"
o 3
092°06'07.782!

04.253
12.769
59.566
46.738
27.93
09.635
47.74
43.936
44.568
43.98
45.77

50.180
34.216
24.808
17.186
23.84
17.097
07.75
09.065
10.49
12.28
13.26

CHARTED POSITION

4 SSE
5SW
15 NW

|7 ESE

17N
36 SSE
5ENE

BWN oo,
rraarnie

24 SE/ £rormr
SYney

106 E \, o
It 4
106 ESE

DIFFERENCE
IN METERS

SECONDS

15.259 - 22.002

None

None

02.245 - 22,712

53.124 - 23.528

38.618 - 07.985

CHARTED SURVE

P
I'd
s

12 WNW

N /Ag prod
Jracp in TG

N/A

16 SW

23 SSW
125
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All fixed aids were found as charted. The fixed aids and floating aids were

properly maintained and positioned to perform their intended purpose. do no? concur. Se€
76-40'5 Rr clharSing
mrormarior .

Buoys N "2", m4» "g" and C "I", Positions #7201, 7202, 7203, and 7204 are
, rom dunel Ffo Oct/

' privately maintained,and repositioned frequently by the yacht club. (Heard?ag 5. ::;:4”::6)

267 — [l R HET2H2N ol 4646486 U w5068
# 5 /ong. 92°04 1422w /fong. 92’05'07-60”“/.}

Private buoys at Position #5067 and 5068 should be added to the chart at the survey
position. 7Aeir purpos€ was nof oletemmines on Fhe 80; . e
A charting reselo Fion ss eferred fo She chart compitr

A not Jistes/ /n 7982 “.S5.Cq 444.)
0. STATISTICS

1014 1015 MonArk
Positions 1514 802 2208
N. Miles Run 17 62 171
Sq. N. M. Surveyed 2 I 3
TDC Casts 7 2 4
Bottom Samples 9 0 177

Totals for H-9953

4524 Positions
186 Bottom Samples
350 N. Miles Run
6 5q. N. Miles Surveyed
I3 TDC Casts

P.  MISCELLANEQUS
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I The sheets forwarded with this report were plotted with incorrect

velocity correctors. The velocity tapes submitted to (CAM3) have been checked

oley SO frs were «:,odn?‘
Because of iregulyrities approxmimalely
and are correct q/&”’y (i Fraation recom pe Fing Ahe w/,c,/y correctors

qnrnod afﬁ/yzncf- Fhem s g roa=s3Ikg.
2. The East Sheet signals and black grid were plotted on a different plotter
than the soundings. The soundings and the red grid on the East Sheet were plotted on

same plotter as the West Sheet and Inset. v

3. The excess data acquired on JD's 203, 206, 209, and 210, that was run at

|0-meter spacing, was processed but not plotted due to unnecessary sounding density.

Plotteof ring veriPeaton and mnserfeqd 11 Fhe Desc rip Frve Repor?,

4, The MonArk was powered by an 85-H.P. outboard at the start of the season.
The motor was replaced on JD 202 with two 60-H.P. outboards. Draft measurements taken

before and after the change showed no appreciable difference, (less than I" at the

' ' Sotring Fhe
o setflfemen” vat correctors were acgared "o
transdueen) .s/'(z/:ri;/, Freld (/’:a:’zo “ecorractor ror a/l speeds. O.87 MeFf

waqs wsed Ffor entire survey.

5. Bar checks taken on JD's 209 and 210 were not included in the velocity

" corrector computations since the sounding data for these days was excessed.

/sed/ /e/o&//f Table 7 for this ofata, This table covers JSD-202-22/.

Q. RECOMMENDATIONS

None.

R.  AUTOMATED DATA PROCESSING

Program Name Number Version Date

. Range-Azimuth Logger FA 18I 1/30/76

0 V,VM
9l >



2. Grid, Signal, and Lattice Plot RK 201 4/18/75
3. Visual Station Table LLoad RK 212 4/01/74
4. Range-Azimuth Non Real Time Plot RK 216 2/05/76
5. Utility Computations RK 300 2/05/76
6. Reformat and Data Check RK 330 5/04/76
7. Geodetic Inverse/Direct

Computations RK 407 9/25/78
8.  Layer Correction for Velocity RK 530 5/10/76
9.  Elinore—Line Oriented Editor AM 602 5/20/75
10. Tape Duplicator RK 606 8/22/74
1. Line Printer List ' RK 612 3/22/78

REFERRAL TO REPORTS

Field Edit Report sent to CAMS52, date 7/81.

Horizontal Control Report was submitted to CAMI, date |1/8I. /

7



Respectfully submitted,

<. 00 TN

David K. Howard, Lt., NOAA
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3T . .
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F. LIST OF STATIONS
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I. LANDMARKS FOR CHARTS

* NOTE : ALL FORM 76-40'S
ARE COPIES OF
THOSE SUBMITTED
WITH THE FIELD
EDIT REPORT FOR
OPR-Z137.



e et e =

. 63

oUW SIGNAL TAPE .. o
S Heg9983 e o

. @01 @l 46 47 24342 @S2 66 .49759 250 0201 @000@E WEBC 1952
: ; DULUTH ENGER MEMORIAL
P03 © 46 46 34185 092 07 29333 139 ﬁlﬁ@ Z@@GZ@T8WER 1958

o4 O 46 46 11550 892 06 386140 139 0000 @GZ@@Z DULUTH GENERAL ELEVATOR
' ' . FLAGSTAFF 1952

@85 @ 46 47 206®0v®92 g5 59841‘ ;.1 39 0080 @0@@@@?&%8&_{‘ SﬁggﬁLsgiﬁg 1905

006 0 . 46 46'46130'092 85 35070 139 0000 ©0O0QLCO OLUMN
008 @ 4b '45 33602 @92, 065 55842 139 DULUTH PEAVEYy 8]13‘“%8{“&%%1% ?809 F
| 809 B - 46 46696 092 06 26542 250 00P0 zzozzQWEsrcirE198 9 ‘
ol10 8 -,419;45 41158 092 o4 46747 139 DULUTH POLICE RADIS STATION KWA
@ 46 45 27978 @92 84 42663 139 0000 eozweglmm:som gg;m NORTH
61l o 46 45 30810 092 o4 4I4TO 139 0000 009309 DY wp\?mgk Pomummswé
2 43 59977 BS2 G4 28374 139 0000 @@0@@0CEMEWI198O 19zl
' @l4 @ ‘46 44 24692 @92 €6 05352 139 QOGO GODUOO SUPERIOR FARMERS UNION
: - , j ELEVATOR FLAG STAFF 1952
Q18 @ 46 46 S1587 092 85 17178 250 0000 0COGCE CANAL MNHD 1974
6 :
P19 @ 46 46 2996% 092 @5 37126 250 VO0B GBQL0OQA 451 USE 1974
132 @ 46 46 10470 092 86 17782 139 @008 @BGGLC STA 132 1981
150 8 46 44 46151 @92 @6 11973 252 eﬁzm.zezezesrAljo 1981
159 B 46 44 23932 892 06 10297 139 0000Q 00Ge0e STA' 159 1981
201 @ 46 47 17391 892 @6 45735 250 0201 200000 WH-1-81
202 @ 46 44 21530 B892 @5 30565 139 0@0Q QCQYGG ST. CROIX 1981
4
203 @ 46 45 16579 @92 25 36894 25¢ Q000 PQ00OQ 461 USE 1981
208 @ 46 44 55937 092 05 58249 250 0000 0COVIVQY KEY WEST 1981
209 4 46 47 47502 @92 @6 21051 139 0000 ezzowafTRSTlmIgEDrmTHmmsT
CHURCH 1981
927 @ 46 46 29323 @92 85 36793 139 0000 ©02000 Dst,l9s|(2|mFrm‘#§7Id&iﬁ)
908 @ 46 47 24537 092 @6 49362 250 @201 8000Ge WEBC RM 1,952

6
. 9089 @ 46 46 3@23% @92 @5 37194 253 BP00 B0Q2@0O 451 USE CALIBRATION

* Obtained from NGS published data

' o .
i o Established by WHITING or AMC prsonnel, 1981 field season
! /
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HOAA FomM 76-40 T U.S. DEPARTMENT OF COMNMERCE ORIGINATING ACTIVITY
(8—74) NATIONAL OCEANIC AND ATMOSPHERIC >OZ_Z_A._‘ RATION g:«.ﬂﬂOnZ)ﬂIﬂn PARTY
Vr@wffﬂkﬂé?xv,.,@yzgﬁ: LANDMARKS FOR CHARTS {)SEODETIC PARTY
Replaces C&GS Form 567. [JPHOTO FIELD PARTY
EHM BE Mzo_mm.,wmco unm..w\wﬂwﬁm Ship or Office) STATE LoCKLITY DATE mM._u-ww_ur_rz»ma,“_omzzmm.:<.4< . .
[Jroes Re NOAA Ship WHITING Minnesota Duluth Harbor ~£/81  |CJauaLiTY ConTROL & REVIEW srP.
[ JTO BE DELETED [JCOAST PILOT BRANCH i
The following objects HAVE [X] HAVE NOT been inspectcd from seaward 1o determine their value as landmarks. {See reverse for responsible personnel)
OPR PROJECT NO. JOB8 NUMBER SURVEY NUM3ER DATUM . . . ] . ]
. o North American 1927 METHOD AND o>qm.om. r.on»._,_oz -
. Z2137-WH~-81 TP-01078 POSITION _- (Seo instructions on feverse-alde) OI.>m+w ’ .
DESCRIPTION LATIVUDE LoNeITUOE : S AFFECTED
CHARTING “Reocord roason for deletion of landmark or aid to navigatlon. . /4 / /7 OFF ICE am._.m_:o ) e
I)Im Show trlangulation station names, whero applicable, In parenthesos) g 4 D .M. Metets hd D.P.Mcters . L
. 73 - )
+ RTR (Duluth TV Station WEBC, Mast, 1952) ww.qm 50.09% | F-3-7-v 14975
,\ . ’ 46 47 92 06 Triangulation 7/12/81 14966
SPIRE (Duluth Cath. or Me. Church, mﬁnm. 15.92 18.96 ol v-vis 14975
.\ 1905) . 46 47 9206 Triangulation 6/81 T
TOWER (Duluth Central High mnrOOH ocwou.m 20.60 8al . - m.lwl..q|< 14975
.«S..;\oh\ Spire, 1905) 46 47 |. 92 05 Triangulation uxww\my i
STACK 08.64 48.14_| 80 EC 5735 | F-3-7-v 14975 |
.\. , 46 47 92 05 8/31/80 7/12/81 !
TANK 4 58,78 45,46 | 80 EC 5737 | F-3-7-v 14975
4 . : 46 46 92 A.um 8/31/80 7/12/81 .
TANK ) 58,05 les.96 | 80 EC 5737 | F-3-7-v 14975
4 , k 46 46 92 05 8/31/80 7/12/81 |
FLAGPOLE . 48.84 32.39 .| 80 EC 5737 | F-3-7-v _14975
v ; S 46 46 92 05 8/31/80 7/12/81 -
FLAGPOLE (Duluth General Elevator ﬂ.mmmnmmm 11.5 ’ 8.14 T F-3-7-v ) 14975 “
w“,hh\ v 1952) 46 46 92 06 Triangulation ,.:Hm\mw T .,
TV MAST/ ] 21,35 0.72 | 80 EC 5737 | F-3-71-v 14975
TALLER OF [TWO 46 47 92 06 m\wu\,mo 7/12/81 14966
18.53 S me
delete- pone 26.19 80 'EC 5737 14975
RTR v & 46 46 92 05 8/31/80 - | V-Vis o

c8
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NOAA FORM 7640
8-74)

Replaces C&GS Form 567.

U.S. DEPARTMENT OF COMMERCE

%QU.&E%,/;QE@«V@A LANDMARKS FOR CHARTS

ORIGINATING ACTIVITY

-NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

[T]To BE CHARTED
[J7yo BE REVISED
AX]JTo BE DELETED

REPORTING UNIT

(Field Party, Ship or Dffice]
NOAA Ship WHITING

STATE

Minnesota

FOO)...:.< .

UCHCnr Harbor

DATE

7/81

The following objects HAVE [Y] HAVE NOT

been Inspected from scaword to determine their value as landmorks.

[XJHYDROGRAPHIC PARTY

[[JGEODETIC PARTY

(PHOTO FIELD PARTY
[CJCOMPILATION ACTIVITY

[CJFiNAL REVIEWER

CJQUALITY CONTROL & REVIEW GRY
{JcoasT PILOT BRANCH

iSee reverse for responsible personnel]

JOPR PROJECT KO.-

JOB NUMBER

SURVEY NUMBER

" North E:m.nvnms amw.\

- METHOD AND DATE OF .rOn.h,._‘_oz,

Z137-WH-81 TP-01078 . _
| POSITION . : (Seo Instcuctions on reverse alde) CHARTS _
. . DESCRIPTION LATITUDE LONGITUDE . o - | aFFecTED
CHARTING ﬂhonn& reason for defetion of landmark or ald to navigatlon. Y/4 i / 174 OFF ICE - 'FIELD - -
HAME Show trlangulation station namos, whoro nbb:nuv-o. 523:5000& D M.Mecters °© D.P.Meters - . i o }
TOWER /| (Duluth U.S.C.G. Lookout Tower,1952) 20.893 22.840 s ,
X . delete - gone 92 05 Triangulation V-Vis 7/81 14975 i
TV MAST A : o R ,
x . delete — not of landmark value .B 92 06.8 V-Vis 7/81 14975
NEON X ‘ | . N |
SIGN,LETTERS"NC" delete - gone .p 92 06. V-vis 7/81 | 14975
~ [ea)
NEON SIGN . . " : V-Vis 14975
m.Hchmf "IY delete - gone N 92 06.( p E 7/81
W S SIG ’ . R i - " V-Vis 14975 “
STA delete - gone , . /2% o - T 46 L46.1h 92 05.4 -7/81 14966 .
u . . ¢ value . ‘ V-Vis gs
ax delete - not of landmark value 46 46. 92 -05. L 7/81 14975
. . R o ‘ ) -

(LS




Spron

L8

s b ARt e b h G ttrn s

NOAA 76-40 u.s. M
8|§.noxz ’ NATIONAL OCEANIC AND >4_w_muwwm.m_u_mnzmommzmMKm,M._mMm z<%M“M_zzWMT_.w~nn MMM“M:,«
Replaces CAGS Form 567 NONFLOATING AIDS GREEAHDIARIKPORIGIARTS et
s . {C]}PHOTO FIELD PARTY
XJTo BE CHARTED vmw\wﬂm_ho ST, oftice) STATE LOCKLITY . . joatEe C)COMPILATION ACTIVITY
()70 BE REVISED N . . - S T e - |COFiNAL REVIEWER
7o 8E DELETED NOAA Ship WHITING Minnesota ?._Hc.nw Harbor n7/81 mManﬂw_MMwwﬂﬂﬂmhmfms GRF
. The followlng objects HAVE B HAVE NOT been inspected from seoward to determine their value os loendmorks. (See reverse for responsible vm;.o::n:
OPR PROJECT EO. JOB NUMBER SURVEY NUMBER DATUM N R
. 2137-WH-81 ) TP-01078 North American qu METHOD AND DATE oF LOCATION .
} POSITION o (See -:..«Enzov:u on rovorso alde) CHARTS
. DESCRIPTION E LATITUDE LONGITUDE L. sl . . )ﬂﬂmnﬂm_u.
CHARTING mxnno& roason noa delation of landmark or eid to :uimntoa. Y/4 / I/4 ~ " OFFICE - .T_N._IU - S
NAME Show trlangulation statlonnomes, where ahb:nmu?. thﬁonz.nnonu © / D.M.Mecters ° D.P.Meters B e N T . . .
¥4rth Pier . T | 51.55 | 80 EC 5737 | v-vis 1 14975 m
Light y L.L. #1809 Lo oe o 46 46 92 05 [17.06 8/31/80 6/81 - | 14966 ;
s. Breakwater S TR I R 48.46 15.02 | 80 EC 5737 | V-Vis ; ¥ _
Outer Light L.L. #1808 S ’ 46 46 92 05 - 8/31/80 6/81 14975 i
: : : . : I
S. Breakwater . 43.58 ) 30.53 80 EC 5737 V-Vis _ "y 14975 ’
Inner H.Hm.wﬁ L.L. #1810 46 46 92 05 8/31/80 6/81 14966
Marina . . o - Y-Vis B
4 L.L. . 2 - : )
Light 2 L.L g:mwm 10 46 46 Nw.nw 92 05/ 2873 . . .6/81 . 14975
Marina / L . oo S . . ‘ C V-Vis
Light & L.L. #1812;20 46 46,817.85 |92 05,4 35.72.| o . 6/81 14975
F1a . g
e R ,



S ianth e

NOAA FORM 76-40
(8=~74)

Replaces C&GS Form

U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND >._.z_0mv1mm_n ADMINISTRATION

z@ygwﬁ@ﬂwuwuouw ITANDMARKS FOR CHARTS

ORIGINATING ACTIVITY

[(X]T0 BE CHARTED
[ 1To BE REVISED

(X]To BE DELETED

567.
REFPORTING UNIT STATE
(F ield Party, Ship or Office) Wisconsin
NOAA Ship WHITING Minnesota

LOCALITY

Duluth Superior Harbor

DATE

7/81

The following objects HAVE ('] HAVE NOT

been ‘inspected from seaward to determine their value as landmorks.

[[JceEODETIC PARTY

[JFINAL REVIEWER

[AHYDROGRAPHIC PARTY

[ }PHOTO FIELD PARTY
[CJcoMPiLATION ACTIVITY

(JQUALITY CONTROL & REVIEW GRF
{T])COoAST PILOT BRANCH
({See reverse for responsible personnel]

OPR PROJECT NO.

JOB NUMBER SURVEY NUMBER

DATUM

North American 1927

Z137-WH-81 TP-01081 METHOD AND DATE OF LOCATION .
y . POSITION (Seo Instructions on reverse alde) CHARTS
) DESCRIPTION LATITUDE LONGITUDE >T.1.m0._.m0
CHARTING Nnooa reason for deletion of landmark or ald to :nlmu:oz. . ¥/4 /4 OFFICE FIELD
NAME Show trlangulation ataticnnemeas, where nvn:ﬁ.v-o. in parenthosos) e / D M. Meters ° / D.P.Metets
ISV 4 10.8 01.32 | 80 EC 5798 | v-vis 14975
mﬂbom \ delete - not of landmark value . 46 44 92 06 8/31/80 7/81
: S ‘ 10.23 | . €9.16_| 80 EC 5798 v-Vis 14975
_CHIMNEY delete - not of landmark value : ;
AR =" " , 46 44 92. 05 8/31/80 7/81
5| BLev 46 44. 92 05. wmwwmw\ 14975
adide 5
A.MM\MQPEV Am:vm. igr Farmers Union Elevator 24, 05,352 Trian ulation F-3-7-¥ 14975
Vv Em%us ‘ L 46 44 92 06 ‘ g 7/13/81
(Superior Globe Elev. Co. Stack, 1921) 32.9 e3ee | | F-3-7-y 14975
anzzmm\ o mey ree s 46 44 92 06 .H.Hu.msmchnHos 7/13/81 ;
v/ 14 23.30 80 EC 5798 .<;<wm. 14975
TANK 5 | delete - gone ., - 46 &b 92 06 8/31/80 7/81 |
STACK 50.80 05.23 80 EC 5799 F-3-7-V 14975
\.\, 46 45 92 06 8/31/80 7/13/81
s >.om.\ delet , . .
T ) delete — gone : 46 45.17 92 06.§ - v-vis 7/81| 14975
, V-Vis
CHIMNEY /| delete - gone 46 45.16 92 07. 7/81 14975
L' 4 : .
sTack /| (Duluth Peavey Elev. Co. Stack, 1921) 1.6 sega2| L o Fo3-7-V 14975
.\\ S s 4s 92 05 Triangulation | 2,75/8]
B A A . . e e
. ) i T o T

i
|
1
1
]
|

88
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NOAA FORM 76-40
(8—~74)

Replaces C&GS Form 567

.

U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEAKIC AND ATMOSPHERIC ADMINISTRATION

zozm_ro>._,_zm AIDS OZARANRKKRICSXR DX X RAR TS

[(X]TO BE CHARTED
[ 170 BE REVISED

[PX)To BE DELETED

REPORTING UNIT
{Fleld Perty,

Ship or Office)
NOAA Ship WHITING

w,q).—.m.

iscons
Eﬂmwo

n.—

_..OO)_.._._.<

'

Duluth Superior Harbor

DATE

7/81

The follawing objects HAVE [KX| HAVE NOT

been ‘Inspected from seoward to determine their value os landmarks.

[XIHYDROGRAPHIC PARTY
[C]GEODETIC PARTY
[C]PHOTO FIELD PARTY
(I COMPILATION ACTIVITY
(CIFINAL REVIEWER

[JcoasY PiLOT BRANCH

JOPR PROJECT NO.

JOB NUMBER

SURVEY NUMBER

DATUM

North American 1927

METHOD AND DAT

i‘\""l,! 1

o
e

‘n!."

T

Ve

Z137-WH-81 TP-01081 E OF LOCATION ,
. . - . POSITION - (See Instructions on reverse alde) CHARTS
o DESCRIPTION Tl LATITUDE LONGITUDE . Y DT AFFECTED
CHARTING . Lrocord reason for deletion of landmark or ald to :oina:o:. V2 77 OFFICE N UFIELD ,
. NAME Show »l!..n:-mzoa:u:oaanao-.!:oanﬁv=nob~o.~=hna:.-obe&. © / U.K.Znﬁ-u e / D.P.Meters VIS £ DA T e
Rices Poiht delete - nwmno:nubamanﬁpzwz. e, : u._.bmu.m.
¥ Leading Liight #1799 - - -1981) 46 45.3 92 06.]
\ucwcs., Makine Terminal N R 80 EC 5799 | F-3-7-V 14975
East Light . L.L. #1815 . 46 45481666 | 92 05,5 38A5) . 8/31/80 7/13/81
_Duluth Marine Terminal : - . , | 8o Ec 5799 | F-3-7-V 14975
South Light L.L. #1816 46 45,211,830 | 92 05,540.15 8/31/80 | -7/13/81

ORIGINATING ACTIVITY

CJQUALITY CONTROL & REVIEW G

{See reverse for Bauo:ﬁu? hwauaau\



S ey— B~

e
Rt

(8-~74)

Replaces C&GS Form 567.

NOAA FORM 7640

U.S. DEPARTHENT OF COMMERCE

NATIONAL OCEANIC AND AT MOSPHERIC ADMINIST RATION §I<UNOQI>1I:” PARTY

[C]GEODETIC PARTY
{JPHOTO FIELD PARTY

: %“§§~?A§ LANDMARKS FOR CHARTS

ORIGINATING ACTIVITY

REPORTING UNIT STATE r°0>r:.4 - {DATE
TO BE CHARTED ! . . :

(Field Party, Ship or Office] S . L

JJvo ee reviseED . zu..mnosm“g. Y S

130 ee pELETED NOAA Ship WHITING Mimnesota Duluth Superior Harbor 7/81

The following objects HAVE TR HAVE NOT

been ‘inspected from seaw

ard to determine their value as landmorks,

C1COMPILATION ACTIVITY
{IFINAL REVIEWER

CJauauiTy CONTROL & REVIEW GRP.
[[JcoasT PILOT BRANCH

{See teverse for Eubo:uklm bﬂ..un::m n -

e

OPR PROJECT NO.

JOB NUMBER SURVEY NUMBER

DATUM

ZOHnr gmﬁwnwp Hmmq

METHOD AND DATE OF LOCATION

2137-W-81 B -TP-01082 - S
L ) [ L 2 . POSITION - (See instructiona on revarse slde) . CHARTS
e . -~ DESCRIPTION - LATITUDE -LONGITUDE - s . _AFFECTED
. CHARTING axono&noun.u: for deletion of lendmark or ald to :uihnn?n. i - N ¥/4 - Y/4 OFFICE ’ ,_,. i
l%&m...)Zm. Show nln:m:?:o:unD:o::mn,.Ou-!ro.dnhh:nno?.n:\vbno:a:nuo& e / D M. Metecs .o \. D.P.Meters ‘ R -~ bl
wzﬁa "1 (puluth Pol. Rad. Sta, mE, 8@ oo |anagse 46,747, LFL3-7-V 14975
Zp R \; Mast, 1952) , | <] 4645 92 04 7/13/81 SO
b 77 (Duluth Park Point School .wmmmw...,w.uwuv SR YV R PATVA B I " F-3-7-V 14975
.Nm. ﬂmHZZMM\ L S o e I 1Y Vo2 o4 HHPmsmchnH.on 7/13/81 o
AERO S 38.21 | - 4616} 80 EC 5759 _F-3-7-v 14975
Bl aeehgnd) T 92 02 |- 8/31/80 7/13/81 14966 |
s ST goon|  larer} soEcsyss | r-3-71iy | 14975
| aw S| |2 04 8/31/80 | 17/13/81
, o . : 1z7.02] s2.11 | 80 EC 5758 | ‘F-3-7-v" 14975 |
¥ | eevaton)| ; 92 04 83170 | 71/13/81 R

-

AN \.06




91

J. APPROVAL SHEET
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APPROVAL

Supervision of all field and office work on this hydrographic survey

was continuous and on a day to day basis to ensure completeness.

All work was done in accordance with the Project Instructions and the
with excapirons motéd m tHhe ER.

Hydrographic Manual. This surveyAis complete and adequate for charting

purposes. csNTULD

Approved/Forwarded

%‘pw//%z&c‘

FRANK P. ROSSI
CDR, NOAA
Commanding Officer, NOAA Ship WHITING
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ATLANTIC MARINE CENTER
EVALUATION REPORT

REGISTRY NO.: H-9953 FIELD NO.: WH-5-1-81
Wisconsin--Minnesota, Lake Superior, Duluth Harbor Basin to East Gate Basin

SURVEYED: May 27 to October 13, 1981

SCALE: 1:5,000 PROJECT NO.: OPR-Z137-WH-81
SOUNDINGS: Ross Model 5000 Fineline and CONTROL: Range/Azimuth
Raytheon Model DE719B Echo Del Norte Transponders/
Sounders, and Hand Lead Wild T-2 Theodolite, and

"See Boat Sheet" method

Chief of Party +.vvvviinneincniensoensens .. F. P. Rossi

Surveyed by ...vierinecinnesirsnarstsnnannss W. T. Dewhurst
............................... D. K. Howard
............................... D. A. Bland
............................... J. Zabitchuck
............................... E. A. Steigerwald
............................... P. J. Ruiz
............................... L. R. Noyes

Automated Plot by ...covvevvivivnnnnnnn ceesso Xynetics 1201 Plotter

1. INTRODUCTION

a. Problems encountered during office processing are addressed in this
report.

b. Notes in red were appended to Descriptive Report items during office
processing.

2.  CONTROL AND SHORELINE

a. Control is adequately addressed in sections F and G of the
Descriptive Report.

b. Shoreline is from final reviewed Class I shoreline photogrammetric
manuscripts TP-01078, TP-01081, and TP-01082 of 1980-81.

3.  HYDROGRAPHY

a. Depths at crossings are in agreement.
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b. Bottom coverage and delineation of the depth curves is adequate
except in low water areas where, frequently, there are no soundings with which
to delineate the low water curves. Depth curves were compiled using all
sounding levels, the smooth sheet, and excess sounding levels 1, 2, and 3.

4. CONDITION OF SURVEY

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

a. There is no hydrographic evidence that Class III photogrammetric
manuscript information transferred to the field sheets was verified at the time
of the survey. This information is shown on the field sheets in blue ink.

b. Elevations on landmarks were not acquired.

c. Verification or disproval of charted features such as ruins, piles,
and dolphins, when not appearing on the contemporary shoreline maps, was
generally ignored during the survey. These items are individually addresssed
in Section 7, "Comparison with Chart," in this report.

d. Some position numbers were duplicated.

e. Presurvey Review items were not identified with their geographic
positions when addressed in the Descriptive Report. Geographic positions were
appended during office processing.

f. The acquisition of bottom samples was excessive.

g. Hydrography on the edges of the survey was not squared. Excessive
junctional overlap is noted on the south with H-10023 (1982) and on the east
with H-9960 (1981).

h. The entries of survey information in the sounding volumes were both
confusing and contrary to normal procedure. Blocks of position numbers entered
in the sounding volumes were not in numerical order and were occasionally not
listed on the cover of the sounding volume. Also, data from different vessels
were entered in the same sounding volume.

i.  The positions of items shown on the contemporary shoreline maps when
located with range/azimuth detached positions on the survey are in conflict.
This problem was not addressed by the hydrographer. In all cases, these items
are shown on the smooth sheet as they are shown on the shoreline maps.

J.  Numerous problems were encountered in verification during the
processing of this survey. Several velocity and TRA correctors were revised
and reapplied.

k. Duluth Harbor Basin, Northern Section and Southern Section, East Gate
Basin, and West Gate Basin are the responsibility of, and routinely surveyed
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by, the Corps of Engineers. Generally, the portion of the survey covering
these areas is presently superseded by subsequent Corps of Engineers surveys.

5. JUNCTIONS
H-10024 (1982) to the north

H-9960 (1981) to the east
H-10023 (1982) to the south

The junctions with H-10024 (1982) and H-9960 (1981) are adequate. The
junction with H-10023 (1982) will be addressed in the evaluation of that
survey.

6. COMPARISON WITH PRIOR SURVEYS

LS-251 (1861) 1:16,000
LS-257 (1861) 1:60,000
LS-1829 (1944) 1:15,000

These prior surveys cover the present survey area in its entirety.

Surveys LS-251 and LS-257 of 1861 have no geographic projections. This,
plus significant cultural change since 1861, negates any meaningful comparison
between the present and prior surveys. These early surveys serve only as
historical documents.

Present survey depths are generally 1 to 3 feet shoaler than those shown
on LS-1829 (1944).

The present survey is adequate to supersede the prior surveys within the
common area.

7.  COMPARISON WITH CHART 14975, 26th Edition, April 26, 1980

a. Hydrography

The charted hydrography originates with the previously discussed prior
surveys and miscellaneous sources. Differences between prior and present
depths of plus or minus 1 to 3 feet are common. The area centered in latitude
46°45.85'N, longitude 92°04.50'W has apparently undergone the greatest change.
Present survey depths in this area are 3 to 10 feet deeper than charted depths.

b. Features extending seaward from the shoreline or falling in water

(1) The three cribs charted from LS-1829 (1944) in latitude
46°47.80'N, longitude 92°05.55'W are in fact two dolphins and a crib. Their
positions and labels should be charted as shown on TP-01078 (1980-81).

(2) The three piles charted from a miscellaneous source in latitude
46°46.81'N, longitude 92°05.68'W are considered to have been removed when the
present bulkhead was built. Chart area as shown on the present survey.
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(3) The bulkhead ruins charted from a miscellaneous source in
latitude 46°46.35'N, longitude 92°06.54'W are considered to have been removed
when the adjacent land area was dredged. Chart area as shown on the present
survey.

(4) The bulkhead ruins charted from a miscellaneous source in
latitude 46°46.14'N, longitude 92°06.66'W were not investigated on the present
survey and, unless the compiler has information to the contrary, should be
charted as submerged ruins.

(5) The row of piles (four solid circles), considered the remains of
a former bulkhead, charted from a miscellaneous source in latitude 46°46.24'N,
longitude 92°06.24'W fall offshore of bulkhead ruins shown on the present
survey. These items were not investigated on the present survey and, unless
the compiler has information to the contrary, should be charted with a dashed
1ine indicating submerged ruins.

(6) The eight piles, considered to be the remains of a former
bulkhead, charted from a miscellaneous source in latitude 46°46.18'N, longitude
92°06.38'W were not investigated on the present survey and, unless the compiler
has information to the contrary, should be charted with a dashed line
indicating submerged ruins.

(7) The ramp charted from a miscellaneous source in latitude
46°45.13'N, longitude 92°06.20'W is considered to no longer exist because of
shoreline change in this area. Expunge the charted ramp.

(8) The two piles charted from a miscellaneous source in latitude
46°45.16'N, longitude 92°06.34'W were not investigated on the present survey
and, unless the compiler has information to the contrary, should be charted as
submerged piles.

(9) The charted delineation of submerged cables around the swing
bridge located in latitude 46°45.13'N, longitude 92°06.45'W is in conflict with
the delineation of submerged cables shown on TP-01081 (1980-81). Chart the
submerged cables as shown on TP-01081 (1980-81).

(10) The ruins of a former bulkhead charted from a miscellaneous
source in latitude 46°44.73'N, longitude 92°06.35'W are considered to be
erroneously positioned on the chart. Chart the bulkhead ruins as shown on the
present survey.,

(11) The three piles charted from a miscellaneous source in latitude
46°44 .28"'N, longitude 92°06.24'W are probably part of the bulkhead ruins shown
nearby on the present survey. Chart the area as shown on the present survey.

(12) The three piles charted from a miscellaneous source in latitude
46°44,22'N, longitude 92°06.26'W are probably part of the bulkhead ruins shown
on the present survey. Chart the area as shown on the present survey.

(13) The three piles charted from a miscellaneous source in latitude
46°44 58'N, longitude 92°06.06'W were not investigated on the present survey.
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Unless the compiler has information to the contrary, these items should be
charted as submerged piles.

(14) The ruins of a former bulkhead charted from a miscellaneous
source and centered in latitude 46°44.80'N, longitude 92°05.75'W (northeast
foreshore of Connors Point) should be charted as shown on the present survey.

(15) The low water curve charted in the area of latitude 46°46.15'N,
Tongitude 92°05.40'W from a miscellaneous source is partially disproved by
present survey depths. Part of this curve falls in an area of no deve]opment.
A charting resolution concerning this portion of the lTow water curve is
deferred to the chart compiler.

(16) The charted channel encompassing three sides of Hearding Island
in the vicinity of latitude 46°45.60'N, longitude 92°04.93'W apparently was
dredged to a controlling depth of 3 or 4 feet. Shoreline accretion on the
southeast point of Hearding Island indicates the channel is closed.

Hydrographic development is inadequate to determine a controlling depth of this
small channel.

c. Controlling Depths

(1) Tabulated controlling depths and present survey depths in Duluth
Ship Canal are superseded by Corps of Engineers surveys of October 1982. (See
Chart 14975, 27th Edition, dated 4/16/83.)

(2) There are no conflicts between present survey depths and
tabulated controlling depths in Duluth Harbor Basin, Northern Section and
Southern Section.

(3) In East Gate Basin shoaler present survey depths are noted: 23
feet in the Left Qutside Quarter versus tabulated 25-foot depths; 25 feet in
the Right Inside Quarter versus tabulated 25.6-foot depths; 23 feet in the
Right Outside Quarter versus tabulated 25.5-foot depths. There are no shoaler
depths noted in the Left Inside Quarters.

(4) Tabulated controlling depths and present survey depths in West
Gate Basin are superseded by Corps of Engineers surveys of November 1981. (See
Chart 14975, 27th Edition, dated 4/16/83.)

(5) Tabulated controlling depths and present survey depths in
Howards Bay are superseded by Corps of Engineers surveys of February 1982.
(See Chart 14975, 27th Edition, dated 4/16/83.)

(6) Tabulated controlling depths and present surveys depths in North
Channel, Eastern Section are superseded by Corps of Engineers surveys of
November 1981. (See Chart 14975, 27th Edition, dated 4/16/83.)

d. Aids to Navigation

(1) The floating aids to navigation were located and adequately mark
their intended features with the following exceptions:
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(a) The red nun buoy number 2 charted in latitude 46°47.25'N,
Tongitude 92°05.37'W and marking the offshore end of submerged ruins was
located approximately 50 meters north of the end of the ruins and does not now
adequately mark the offshore end of the feature.

(b) The charted positions of privately maintained seasonal .
buoys 1, 2, 4, and 6 marking the entrance to the Hearding Island Channel in the
vicinity of latitude 46°45,74'N, longitude 92°05,15'W are in conflict with
present survey positions of these aids. The buoys adequately mark the channel
entrance.

(c) The two privately maintained orange and white buoys located
in latitude 46°45'52"N, longitude 92°04'14"W and latitude 46°46'42"N, longitude
92°05'08"W on the present survey are not charted and were not found in the U.S.
Coast Guard Light List of 1982. Their purpose was not determined on the
survey. A charting resolution is deferred to the chart compiler.

(d) Charted lighted buoys "18" and "19" located in latitude
46°44 .51'N, Tongitude 92°04.94'W and latitude 46°44.53'N, longitude 92°05.19'W,
respectively, were not located on the present survey but were located on
junctional survey H-10023 (1982) and should be retained as charted.

(2) Fixed aids to navigation and landmarks
Several positional conflicts between the chart and the survey
were noted during evaluation. See the 76-40 forms inserted in the Descriptive
Report for accurate positional data and charting recommendations concerning
these items.

e. Synopsis of Chart Comparison

In addition to items addressed in sections 7.b.1 through 7.b.15, a
comparison of charted information revealed numerous positional conflicts that
are not individually addressed in this report. Shoreline because of natural
and cultural change and positional inaccuracy should be recompiled. Generally
the positions of fixed aids, landmarks, and offshore features need revision.
Multiple positional conflicts, bottom change, and the fact that the chart is
based on a 1902 horizontal datum indicate that a complete chart reconstruction
based on the North American Datum of 1983 is needed. Chart information is
superseded by the present survey with exceptions noted in this report.

The symbolization of rocks on the contemporary shoreline maps and
counterpart rocks on the smooth sheet are in conflict. The smooth sheet
portrayal follows the conventions shown in figure B-3 of the Hydrographic
Manual. Rocks with elevations greater than 4.3 feet (5) are shown on the
smooth sheet as bare rocks with elevations in red ink. Rocks with elevations
less than 4.3 feet are shown on the smooth sheet by the "rock awash" symbol
with elevations in black ink. Underlined elevations on features that cover and
uncover at some stage of the water level are not used on Great Lakes surveys.
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8. COMPLIANCE WITH INSTRUCTIONS

This survey adequately complies with the project instructions, except as
noted in sections 4 and 7 of this report.

9. ADDITIONAL FIELD WORK

This is a adequate basic survey and no additional field work is
recommended.

Lo V) or——

DougTas V. Mason
Cartographic Technician Cartographer
Verification of Field Data Standards Section (N/CG242)

W 2- /W

terdy @. Cram
Supervisory Cartographic Technician
Verification Check




Certification of Digital Data
H-9953

f
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. Final control, position,
sounding and digitized data printouts of the survey have been made.

Certified: 17 September 1985

e s = S

Robert G. Roberson
Chief, Evaluation and Analysis Group




Inspection Report
H-9953

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 survey
complies with National Ocean Service (NOS) requirements except as noted in the
Evaluation Report. The survey records comply with NOS requirements except
where noted in the Evaluation Report.

Inspected

~Leorge K. Myers ¢
Chief, Standards Section (N/CG242)
Hydrographic Surveys Branch

Approved

Wesley Vg Hull, RADM, NOAA

Director, Atlantic Marine Center




NOAA FORM 75-96

(10-83)

FILE WITH DESCRIPTIVE REPORT OF SURVEY NO.

U.S. DEPARTMENT OF COMMERCE:

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
MARINE CHART BRANCH

RECORD OF APPLICATION TO CHARTS

H-9953

A basic hydrographic or topographic survey supersedes all information of like nature on the uncorrectied chart.
1. Letter all information.
2. In “*Remarks"" column cross out words that do not apply.
3. Give reasons for deviations, if any, from recommendations made under *Comparison with Charts™' in the Review.

INSTRUCTIONS

76*\CHART DATE CARTOGRAPHER REMARKS
[/ -~ . . .
| q q [ -4 -9% | P Full Bart-Before After Marine Center Approval Signed Via
Drawing No. &f Congide 0 Ny ey . P
A 7 o
o Yo MA TS
‘4 q76 ] -1, -97) \_QM;MM Fuppart Before/Aftep Marinc Center Approval Signed Via
’ U Drawing No. 4
_%Qéo gl |1 OM @ Part Befor Marine Center Approval Signed Via
v .
DravingNo. 5 f o Lol sin boall Pim 19966 1495
IQQGL )48’) q p /i @ Pan Bcfore Marine Center Approval Signed Via
[4 .
Drawing No- & Pepoleol 1 Full thru )9 Tals ~H313k
_*/
¥ 800 |8-25- % WM Full Pant Before Afiter Marine Center Approval Signed Via
V | oaving No.¢ Do srord F cant colizen, ot proed.
7 v
/4606 H.&54Y Ful Part Before After Marine Center Approval Signed Via

lonllon () Bln
7

Drawing No. 5’ N C. gca/e-

Full Pant Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

SUPERSEDES CAGS FORM Ba52 WHICH MAY BE USED.



riNumber

§ Hydrograpner

dcule

Mute

9960 |FP Rossi 10,000 |i1981
10024 {D.E.Nortrup, W.S.5i 20,000 |i9s82
«s*00l} 10036.__|W.S. Simmons 50,000 |]iss2 0”"7521"'40{
10043 |7 ¥ v 20,000 [iss2 S
HIOOSG Y v 20,000 |1983 KA
ot00 [*° * 20,000 [i1983
10103 |** . 20,000 11983
10094 " " . 50,000 11983
10095 |* * : 20,000 J1983° yak
ﬂl 9953 |F.P. Rossi 5,000 |98l 7 3

l7‘10'm_

8 , 2
108 130N 15 Bt
-

3% [

APOSTLE
27 TISLAtchS ’/ ” //,,

-

46° 30"

i CAUTION

Dus 10 perodic high weier CONANONS i 1he Gresl Lakes.

4 20Me testiras Chared o3 vaiow st Low Water Datum may

N b8 subMmerged. parsculsrty in e near shors Bmas.

Manners Boukd procesd wilh Couon.
. FEET
10000 0 %6000 100036 () 200560 20000
YARDS
600 B S B T T R e W0

30008 w00G 0300

METERS v w

S v T b
STATUTE MILES

| T T |

02'00 »ex 00

MICROSECONDS




