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A. Project

Hydrographic Survey H-9856 is a basic survey conducted in accordance 566
with Project Instructions OPE~T126-RA-79, Hawaii, Hawaiian Islands, dated Ner¥icgho
July 20, 1979; Change No. 1, Supplement to Instructions, dated August 2, £§2?7+

1979; Change No. 2, Supplement to Instructions, dated August 6, 1979; Y
Change No. 3, Supplement to Instructions, dated August 21, 1979; and

Change No. 4, Supplement to Instructions, dated October 3, 1979.

B. Area Surveyed

The area of Hydrographic Survey H-9856 lies on the southeastern coast See,
of the Island of Hawaii. The northern and southern boundaries are Veryicay

19°16'00" N and 19°07'30" N respectively. ’The eastern boundary is 155°07'00"W Eggg
with the western boundary being 155°27'30" W. Hydrographic survey operations
began on December 5, 1979 (JD 339) and were completed on December 6, 1979
(JD 340). Boundacries £0 1979 wor K alse. meluded in thes report
198C ot .

C. Sounding Vessel

The NOAA Ship RAINIER (S221)(2120) was used to conduct this hydrographic ~ v
survey.

D. Sounding Equipment and Corrections to Echo Soundings

Sounding Equipment

Echo soundings collected for H-9856 were obtained by the RAINIER (2120) v
The RAINIER is equipped with an EDO Model 248 Transceiver, RAYTHEON-UGR ‘/
(Universal Graphic Recorder), and a DIGITRAK Model 261-C digitizer.

Table 1

Echo Sounder Component Serial Numbers

Component RAINIER (2120)
Transceiver 202 v/
Analog Recorder 75

Digitizer 204




Corrections to Echo Soundings

The following corrections to echo soundings are discussed: sound Y
velocity corrections and Ship draft corrections. Considerations of sea-
swell errors is not included as it is felt that the irregular nature of the
bottom, in addition to the extreme depths found, makes a consideration of

the state of the sea and swell an unrealistic exercise.

Sound Velocity Corrections

Sound velocity corrections for echo soundings were derived from data .,
obtained from two Nansen casts performed during OPR-T126-RA-79. (See H.0.
607 Instruction Manual for Obtaining Oceanographic Data, Third Edition,

U.S. Naval Oceanographic Office, 1968). The details relating to these casts
are presented in Table II:

Table I1I
Nansen Cast Data, OPR-T126-RA-79
Nansen Date ‘ Applicable Velocity
Cast # Time (Joca]) Location Survex Table Number
1 Sep 27, 1979 18°48'12"* H-9852 1, 2
1045 155°47'48" H-9858 (inclusive)
2 Dec 1, 1979 18°46'00" ¥  H-9852 1, 2
1000 155°25' 00" H-9858 (inclusive)

¥ Bt Nansen casts fall oFF Hhe sheet limits of H-0856.

The samples collected in these casts were analyzed for salinity using
standard laboratory procedures (See H.0. 607). The salinometer used for
these analyses was a Bissett/Berman Model 6210, S/N 1043, which was last
calibrated in March 1979, by the Northwest Regional Calibration Center,
Bellevue, Washington.

v

In order to compute the appropriate velocity correctors, the results /
of the two Nansen casts and associated salinity data were input into computer
program RK-530-Velocity Correction Computations, and run on RAINIER's
PDP 8/e digital computer, S/N 1015.

Listings of computed velocity corrector.values are provided in the
separates-to-the-text portion of this report. These correctors were derived

v

v




graphically by co-plotting data from both Nansen casts on the same graph
and these graphs are also presented in the separates-to-the-text section

of this report. (Figs. II-VIII). At the shallower depths, extremely

close agreement is noted in the values from the two different casts. In
depths approaching and greater than 2000 fathoms, variation between data
points between the two casts starts to become evident, and in these cases,
the resultant velocity correctors were picked from a curve drawn to reflect
mean values between the two sets of data.

From a consideration of the corrector values obtained in the two
casts, it is seen that a relatively stable water column was maintained
throughout the course of OPR-T126-RA-79.

TRA Determination for RAINIER (2120)

Historically, 2.6 fathoms has been used for the TRA of the RAINIER
(2120), and although no attempt to verify this value was made during y;
OPR-T126-RA-79, it is strongly believed that this value correctly reflects
the depth of the Ship's transducer. No modification in the position of
the transducer was made prior to or during OPR-T126-RA-79. No unusual
equipment loading, on board fuel supply, or Ship's operating speed occurred,
and no visible evidence of changes in the Ship's draft were noted.

For further information concerning echo sounding corrections, please y
refer to Corrections to Echo Sounding Report, OPR-T126-RA-79.

E. Hydrographic Sheets

A11 hydrographic field sheets including the smooth field sheet were
prepared via the PDP 8/e Complot system on board the Ship RAINIER, A
modified t‘ansverse mercator projection was used for plotting of the
hydrographEc data. The list of parmeters used to define the hydrographic

|

sheets are included in the separates following the text.

|
Field records will be sent to Pacific Marine Center, Seattle, Washington.

F. Control Stations

Horizontal control for this survey was provided by the recovery of




fourteen existing stations and the establishment of five new stations.

Additionally, two new reference marks were positioned near the stations See,
Kamilo 1898-38%% and Kaena PT USGS,1977 in order to locate Raydist shore Nerdication
stations. The recovered stations are as follows: Umis Ahu,1887-3838, g;;fﬁ?
Winq,1964, Ka Lae 2,1948, Palahemo, 1898, Mahana HGS,IBQS&#S&%; Kamilo ’
1898-19%¢, Kipaepae,1898, Peak 2)1949, Honuapq,1914, Luu)1929, Kamehame

New HT$)1949, Kaena PT USGS)1977, Laeapﬁki)1914, and Panau)1914. The five

new stations established were: Meshera)1979, Haole)1979, Deso1ation)1979,

8739A, and Peliniy1979. These stations served as positions for Mini-Rangers

and visual hydro sigqg]s. The stations Kamilo)¥§§§=$$¢9

1949, and Kaena PT USGS)y1977 were also used as sites for Raydist shore sta-
tions. All stations were positioned utilizing Third Order Class I geodetic

, Kameharme New HTS,

methods and all were described and monumented.

For further information regarding horizontal control methods and data, V/
refer to Horizontal Control Report OPR-T126-RA-79.

G. Hydrographic Position Control

Sounding line positioning during this survey was accomplished entirely
by operating Teledyne Hastings Raydist equipment in a hyperbolic mode. That v/
js, a master station and two slave stations were positioned over Third Order
Class I (or better) triangulation stations.

7 The left s1ave(,‘§ﬁ'?'1%‘é§%% Ma:z)’latitude 18°58'20.955" N, longitude

155°36'18.901" W. The antenna consisted of 7 ten-foot sections of structural

tower topped by a 35-foot whip antenna and the station was located approx-

imately five meters above MSL. The master statio&fﬁggquggggﬁ“g§“ﬁ§t Yude
19°08'52.334" N, longtitude 155°28'07.488" W. The antenna consisted of

2 sections of 10-foot structural tower topped by a 35-foot whip antenna. CKAENA RSINTUS
The station was approximately ten meters above MSL. The right slave station, 1977/
was positioned in a lava field at latitude 19°16'55.404" N, longitude

155°07'27.806" W, The antenna consisted of 7 sections of ten-foot structural

tower and, again, topped by a 35-foot whip antenna. The station was approx-

imately ten meters above MSL.

A11 Raydist systems were operated on a frequency of 3296.47 KHz and
power for those units was provided by propane-fueled thermal generators. 'J




Positioning equipment aboard the survey vessel was as follows:

Position
Vessel Transmitter Navigator Indicator Panalogic
RAINIER 166 119 117 17 V/

(2120)

One shore station was recovered and two were established for positioning
of Raydist transmitting stations. Shore station names, numbers and dates of
operation were as follows:

RA-80-2-79 (H-9856)
, Hyperbolic Raydist Stations
Station No. Station Name Dates

104 Kamil 0) 18983575 RM-3
(1eft”slave)

WTS, 149
109 Kamehame New Pé@#‘—@ﬁ‘ 339-340 J

(master station)

gsgg&\%T; §h43
108 Kaena PT

(right slave)

Note: A1l Raydist operations on this survey sheet occurred in the
hyperbotlic mode.

A problem that became evident with regard to hyperbolic Raydist operations
involved the presence, on both channels: of the system's Gould strip chart
recorder, of an apparently sinusoidal drift. This wavering drift pattern
which oscillated at approximately one cycle per seven seconds was reduced 1/
somewhat through the efforts of the Ship's electronics personnel but never
completely eliminated during the course of OPR-T126-RA-79.

Attempts to eliminate the problem were both numerous and varied. They -
included retuning and/or replacing the various shore transmitters, increasing
the number of ground plane radials at shore sites and checking for the pos- “/
sible existence of a non-NOAA transmitter inducing these unwanted harmonics.

The problem was encountered on both RA-3 (2123) and on the RAINIER o
(2120) - the only two vessels involved in Raydist controlled data gathering
efforts. A switching of receivingequipment between these two provided no
solution indicating that the anomaly was nct peculiar to only one of the




vessels but possibly external in origin.

Taking this problem into account, theoretical position accuracies were
determined using the applicable formula on page 23 of the NOS Hydrographic

Manual, Fourth Edition. A1l positions on this survey were well within the
standard of .5 mm at the scale of the survey (40 meters).

Several lane jumps were detected on both Raydist rates during the" .?eex.
course of this survey. The major causes of these losses were land path “‘?&Xﬁ;ﬁ?‘
interference between the Ship and the master station and an occurrance Sec

referred to as "capturing" (when both rates track the same slave because

of the relatively close proximity of the Ship to one slave shore transmitter).
A1l lane jumps were detected as verified by the end-of-day calibration and
correctors were applied in the appropriate Tocations.

Two Mini-Ranger baseline calibrations were performed in conjunction
with this survey. Although no data was collected in the course of this
survey while using Mini-Rangers for position control, the fact that these
two calibrations were performed bears mentioning here since the Mini-Rangers
were utilized for Raydist-calibration purposes. All Mini-Ranger baseline q/
calibration field sheets and graphs are contained in attachment # 5 of the
Electronic Control Report OPR-T126-RA-79, which accompanies this descriptive
report. A listing of the final Mini-Ranger baseline correctors, in addition

to the electronic corrector abstracts are also enclosed in attachment #5.

Raydist calibration was by Mini-Ranger range values, with the ending Skg;
calibration being a direct comparison of visual and Mini-Ranger calibration Ve‘?ﬂ .
methods. The agreement between the two was excellent. All visual calibration Sec?
signals were located over Third Order Class I (or better) triangulation

stations and each visual calibration consisted of at least five sextant

fixes.

Finally, although at present no satisfactory explanation exists for
the presence of the previously described “drift" problem, atmospheric ‘j
anomalies seem unlikely as none were apparent during the course of this
survey.

H. Shoreline
There was not any shoreline involved in Survey H-9856. VC“;?&;’“O
Repovt
Sec 2




I. Crosslines

Crosslines for H-9856 total 31 miles or 24% of all sounding lines. ~
Crosslines were run at 50 and 90 degrees to the main scheme Tines. A1l
crosslines are plotted in red ink. ‘/

Crossline soundings generally agree with the main scheme sounding. .~
With only 14% of the 28 soundings showing depth differences. These dif-
ferences may be attributed to the irregularity of the bottom in the area
and the noncoincidence of the comparison soundings.

J. Junctions

H-9856 consists of one field sheet. It junctions on its western /
border with Survey H-9858 (RA-80-1-79) at latitude 19°07'30". There is
a slight overlap. The soundings agree with the exception of one at lati-
tude 19°09'00" and longitude 155°25'45". This discrepancy may be attributed V/
to the steep, irreguéﬁr shape of the bottom and the noncoincidence of the
soundings. The southeastern border of H-9856 junctions with RAINIER Survey
H-9855 (RA-80-3-79) at latitude 19°07'30" and Tongitude 155°08'00". There
is slight overlap but the soundings agree.

K. Comparison with Prior Surveys

The only known prior survey to the area covered by H-9856 is H-4655a V/
Reconnaissance April 12-13, 1927. Comparison with H-4655 shows no discre-

pancies with survey H-9856. <<= Ver Frcahog Reper? See. 7

L. Comparison with the Chart

Survey H-9856 was done in the area offshore of southeast Hawaii,

Hawaiian Islands. The chart of the area is 119320, 12th Edition, June 17,
1978, a 1:250,000 scale chart. S<e Ve freation Repert Jec. 7. v

In comparing the survey with the chart, no discrepancies were found.

M. Adequacy of Survey

Survey H-9856 is a complete and adquate survey to.supersede all prior,
surveys for charting. in the common area This Suniey [N ‘“CO“?P\C*C- Wit 9&‘\\0713\
work Yo be accomplished in 1980. See. paaguaph Py Miscellancous and Paraqyaph & Recommen-
XS, /950 bk sl wt Frme HGET oo osialible-Forg o




N. Aid to Navigation

No aids to navigation exist within the area of H-9856. v

Seo Vorfiiwutros /@faff/ S Te
0. Statistics

Survey H-9856 contains 152 positions with 129 nautical miles of v
hydrography, covering 120 square miles. = V’

Four tide stations were used for this project. Honu.apo Hde was
Yoe only station used Yor SouM\vBYeAuc‘r\on on ¥-9856. ¥

P. Miscellaneous

The sounding data on H-9856 was collected during one day which left
this smooth sheet incomplete. The work was done on the last day of the

v

project and was an attempt to complete the survey area covered by the V/
existing Raydist hyperbolic net, thus simplifying subsequent electronic
position control planning and set-up efforts.

All field smooth sheet data has been inadvertantly plotted with an Y
ANDIST corrector of +32.2 meters. The final smooth sheet should be plotted ‘J
using the actual ANDIST of -3.2 meters. The final field sheet was not
replotted because of the very slight change that would occur taking into
account the scale of the sheet.

Q. Recommendations

It is recommended that this survey be completed in the future as a part V/
of the next regularly sé}du]ed project. The area covered by this year's
work is complete and accurate for charting.

R. Automated Data Processing

Data acquisition and processing were accomplished per instructions in
the Hydrographic Manual (4th Edition), Manual Automated Hydrographic Surveys 4
and the PMC OPORDER,

Soundings and positions were taken by a Hydroplot system using hyper-“/
bolic range-range program RK 110. There are daily master tapes and corres- V/
ponding corrector tapes which include the TRA for the Ship, electronic control




calibration correctors for Raydist and all depth corrections. Velocity
tapes were generated from NANSEN CAST DATA. The following is a list of
all computer programs and version dates used for data acquisition or

processing:
PDP 8/e Programs Version Date
RK 110 HYPERBOLIC REAL TIME PLOT 1-30-76
RK 201 GRID SIGNAL & LATTICE PLOT 4-18-75
RK 300 UTILITY COMPUTATIONS 2-05-76
RK 330 REFORMAT AND DATA CHECK 5-04-76
PM 360 ELECTRONIC CORRECTOR ABSTRACT 2-02-76
AM 500  PREDICTED TIDE GENERATORS 11-10-72
RK 530 LAYER CORRECTIONS FOR VELOCITY 5-10-76
RK 561 GEODETIC H/R CALIBRATION 2-19-75
AM 602 ELINORE-LINE ORIENTED EDITOR 5-20-75
AM 603 TAPE CONSOLIDATOR 10-10-72
RK 606 TAPE DUPLICATOR 8-22-74

The WANG series 700 and HP 97 calculators were used to compute geographic
positions of electronic control stations and visual signals for calibrations.-

S. Reference to Reports

The following reports contain information related to this survey: .

Horizontal Control Report, OPR-T126-RA-79
Electronic Control Report, OPR-T126-RA-79 V/
Field Edit Reports, OPR-T126-RA-79

Corrections to Echo Sounding Report, OPR-T126-RA-79,

Respectfully submitted,

‘ﬁam~uuv£2.liytdEV\/

ames R, Gordon
Ensign, NOAA
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Approval Sheet

Descriptive Report To Accompany
Hydrographic Survey
H-9856
RA-80-2-79
QPR-T126-RA-79

In producing this sheet standard procedures were observed in
accordance with the Hydrographic Manual, PMC OPORDER, and the
Instruction Manual for Automafed Hydrographic Surveys. The data
was examined daily during the execution of the survey.

The boatsheet and the accompanying records have been examined
by me, are considered complete and adequate for charting purposes,
and are approved.

Jayne B, Mobley, Capbain, NOAA

Commanding Officer
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UVFLOCITY CORRECTOR TAPE LISTING
OPR-T126-RA-79
HAWATIAN ISLANDS,HAWAILIL

TABLE NO.1
SCALE - FATHOMS
FOR SHIP RAINIFR (2120) ONLY

000200 0 0010 0001 001 000000 000000
000270 0 06012
000310 O 0014
000340 0 0016
000350 0 0018
000400 O 0020
000450 0 0022
000490 O 0024
000540 O 0026
000600 O 0028
000650 O 0030
000700 O 0032
000750 0 0034
000780 O 0036
000800 O 0038
000850 0 0040
000880 0 0042
000920 0 0044
001000 0O 0046
001050 0 0048
001120 0 0050
001600 0 0060
002100 0 0070
002600 0 0080
003400 0 0090
004100 0 0100
004900 0 0110
005600 0 0120
006400 0 0130
007100 0 0140
007700 0 0150
Q08300 0 0160
008800 0 0170
009450 0 0180
010100 0 0190
010600 0 0200
011100 O 0210
011600 O 0220
012000 0 0230
012400 0 0240
012800 0 0250
013200 O 0260
013700 O 0270
014100 O 0280




014600
015000
015400
015700
016000
016350
016650
017100
017400
017400
018000
018300
018600
018900
019200
019500
01900
020100
020400
020700
021000
021300
021600
021850
022200
022450
022700
023000
023200
023500
023700
024000
024200
024400
024650
024900
025100
025350
025600
025800
026000
026300
026600
026800
027000
027200
027400
027600
027700
028000
028250
026500

OOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0440
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800




028600
028850
029100
029300
029500
029700
029900
030100
030300
030500
030700
0309060
031100
031300
031500
031700
031900
032100
032300
032500
032800
999999

CO0ODOOCODOOODOOOOOOQOOOC0O

0810
0820
0830
0840
0850
0860
0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
1000
1010
1020
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FIELD TIDE NOTE
OPR-T126-RA-79

Field tide reduction of soundings for OPR-T126-RA-79 was based on predicted
tides from Honolulu, Hawaii, corrected to Honuapo, Hawaii. These predicted
tides were interpolated by PDP 8/E computer utilizing AM 500. Due to the
small range of tide at Honuapo (mean range 1.7 feet, diurnal range 2.5 feet),
tide correctors were applied to soundings only on the smooth copies of field
sheets. All times of predicted tides are GMT.

Four Metercraft bubbler tide gages were installed at four locations in the
project area. Location and period of operation for each gage are as follows:

SITE LOCATION A PERIOD
Milolii (161-8431) 19°11.3'N 18 Sep - 7 Oct
155°54.5' 1 17 Oct - 28 Nov
Ka Lae East (161-8739) 18°56.4'N 19 Sep - 23 Nov
155°38.7'W 30 Nov - 4 Dec
llonuapo (161~8578)3§él"§‘ Y St 19°05.3'
usjé ¥ SPUNAY 55°33.2'W 21 Sep - 6 Dec
Yeduction, _
Ponoiki 1618062) 1 e 19°27.6'N 20 Oct - 6 Dec
0. 0e(at ion during Survey Dulwee  154°50.6' 20 Oct - 2 Nov usable
e e o
101 POV Sheek See ¢ under Yecomme 3pmfi)

A 0-10 ft. scale Metercraft gage (S/N 7601-7536-34) was installed 17 September
and began operation 18 September. The staff was installed 17 September and
leveled 18 September. The gage operated satisfactorily from 18 September to

7 October with two one-day gaps in the marigram on 23 September and 2 October
due to ink flowproblems. On 7 October, waves from a storm damaged the gage.
The gage was replaced with 0-10 ft. scale Metercraft (S/N 7601-7536-31) on

17 October, which operated satisfactorily until removal on 28 October. The
staff and orifice were unaffected by the 7 October storm. The last staff obser-
vation was on 27 October, and the last 13 hours of tides were inferred from a
marginal trace (ink flow problems). Removal Tevels were run 16 November. The
marigram zero line is at 5.7 ft. on the staff. Gage times on the marigram are
7ulu. Vatch times are Tocal (Zulu - 10 hours) except where noted.

Ka Lae East

A 0-10 ft. scale Metercraft gage (S/N 7601-7536-29) was installed 18 September
and began operation 19 September. The staff was installed 18 September and
Jeveled 19 September. The gage operated satisfactorily from 19 September to
23 November with the following exceptions: On 4 and 5 October, the clock wound
down and the gage was out of service for about half a day. This happened again
on 28 and 29 October, resulting in a one-day gap. On 17 through 21 October,
overinking caused bleed through of the tide curve.on the marigram paper. On 3
and 4 November, a low nitrogen flow rate caused a one-day gap. On 24 November,
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the clock stopped. The gage was restarted again on 30 November and ran satis-
factorily until removal on 4 December. However, a stopped clock on 4 December
prevented an ending observation for this time period. Removal levels were run
5 December. The marigram zero line equals 0.2 ft. on the staff. All times on
the marigram are Zulu unless otherwise noted. The gage was kept on Zulu time.

Honuapo '

A 0-10 ft. scale Metercraft gage (S/N 7601-7536-32) was installed and began
operation 21 September. The staff was installed 21 September and leveled

22 September. The gage ran satisfactorily until removal on 6 December with

one 5-hour gap in data on 28 and 29 October caused by a stopped clock. Removal
levels were run 5 December. The gage was kept on Zulu time. A1l times on the
marigram are Zulu unless otherwise noted. The marigram zero line equals 1.1 ft.
on the staff.

Pohoiki

A 0-10 ft. scale Metercraft gage (S/N 7601-7536-30) was installed 19 October and
began operation 20 October. The staff was installed 19 October and leveled 20
October. The gage ran satisfactorily until removal on 6 December. However, the
contract observer's observations are inadequate. He apparently estimated the
time without using a watch. Thus, the only usable data from this gage is that
from the period covered by shipboard personnel observations, from 20 October to
2 November. Hourly heights are tabulated for this period only. This should be
sufficient data to determine sufficiently accurate correctors for Pohoiki.
Removal levels were run 6 December. A1l times on the marigram are local unless
noted Zulu. The gage was kept on Zulu time. The marigram zero line equals

3.7 ft. on the staff.

Levels:

A1l levels between marks were within acceptable limits. The levels for all four
tide stations indicate no significant staff movements. The following tables show
bench mark elevations above staff zero for installation and removal at each tide
station, :

Milolii (161-8431) BM Elevations (Ft)

BM# 9-18-79 11-16-79 Difference
1 21.293 21.286 -.007

2 15.352 15.312 -.013

3 14.603 14.590 -.013

A 19.744 19.738 -.006

B 19.324 19.321 -.003

Ka Lae East (161-8739) BM Elevations (Ft)

BM# 9-19-79 12-5-79 Difference
A 18.409 18.412 +.003

B 25,732 - -

C 9.551 9.554 +.003

D 9.951 - 9.947 -.004

E 9.869 9.869 0




Honuapo (161-8578) BM Elevations (Ft)

BM# 9-22-79 12-5-79 Difference
3 11.381 11.375 -.006

D 9.085 9.081 -.004

E 8.494 8.487 -.007

F 12.188 12.175 -.013

G 9.252 9.239 -.013

H 9.357 - -

Pohoiki (161-8062) BM Elevations (Ft)

BM#  10-20-79 12-6-79 Difference
A 10.521 10.512 -.009

B 13.034 13.025 -.009

C 12.126 12.126 0

D 14.257 14,252 -.005
E 13.557 13.556 -.001

Recommended Zoning

As differences in times and heights of tides for the various tide stations were
small, correctors obtained from Honuapo predicted tides were judged adequate for
all smooth field sheets on OPR-T126-RA-79. However, for maximum accuracy, tide
correctors could be applied as follows:

Sheet Tide Station
W Milolii and Ka Lae East-
cc 'Ka Lae East
BB Ka Lae East
DD Ka Lae Fast and Honuapo
EE Ka Lae East and Honuapo
FF Honuapo
GG Honuapo

Tide correctors are not considered necessary for the 1:80,000 offshore sheets as
the depths on these sheets are all cufficient to make the tide corrector insig-
nificant.
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A. PROJECT

go
Hydrographic survey RA-YQ-Z%EB (H-9856) is a basic survey conducted - See,
in accordance with project instructions OPR-T126-RA-80, Hawaii, ‘lEKW'\ca'\'lcn
Hawaiian Islands, dated August 4, 1980, Change #1, supplement to epo
instructions dated August 8, 1980, Change #2, supplement to instructions, See |
dated August 15, 1980, Change #3, ammendment to instructions, dated
September 9,1980 and Change #4, ammendment to instructions dated
Novgmber 28, 1980. This survey completes the smooth sheet started
on Survey H-9856 by the RAINIER in 1979. , .

f[z:n7e #‘%/J\J‘Uﬁ:/ 4,‘%/ ;[/‘e,é/ ok M”f‘/"k?/d
B. AREA SURVEYED

The area of this survey lies off the southeast coast of the Island P See,

of Hawaii. The area surveyed is rectangular except where it follows v“\\*—‘ca*-‘m
the coast of Hawaii along the northwest side of the survey. The Repurt
supvey area is entirely offshore, extending from the northern limit, po
19Y27"N, southwest along the coast at approximately the 158 fathom Secl
corve about 4 to % mile offshore, to the west limit at 155716'W,

fhen south to the south 1imit at 19906'30"N, east to the east Timit

at 154933'W, and north to the north limit. Hydrographic survey

operations began on September 17, 1980 (J.D. 261) and were completed

on November 7, 1980 (J.D. 312).

C. SURVEY VESSEL

The NOAA Ship RAINIER, S$221 (EDP #2120) was used to obtain all v
soundings, bottom samples and Nansen casts on this survey. No {'
unusual vessel configurations were employed nor were any problems

encountered with the sounding vessel.

D. SOUNDING EQUIPMENT & CORRECTIONS TO ECHO SOUDINGS

v
Echo soundings obtained during OPR-T126-RA-80 were taken by the
Ship RAINIER equipped with an EDO Model 248 transceiver, Raytheon
UGR (Universal Graphic Recorder) and a Digital Model 261-C Digitizer. v/
The Skeg transducer was used during all ship hydrography (ANDIST=
33.5 m). Table 1 summarizes the serial numbers of the components

used in each vessel.

Table 1

Echo Sounder Component Serial Numbers:

RAINIER
Component (S2120)
Transceiver 202
Analog Recorder 75 J/

Digitizer 204




Correction to Echo Soundings

The following corrections to echo soundings are discussed: sound
velocity corrections, draft corrections, settlement and squat corrections,
and instrument corrections. Sea and swell corrections were not applied
due to the insignificance of the seas versus the depth of water encount-
ered in this project.

Sound Velocity Corrections

Sound velocity corrections for echo soundings were derived from data _-
obtained from 1 Martek TDC and 1 Nansen cast performed in the survey
area during this project. The details of these casts are presented

in Table II

Table Il
Nansen & Martek Cast Data
Cast-Type Date Location Velocity Table No.
Nansen Sept 20, 1980 Lat 19314'48" 1&2
Lonl54743'36"
Martek Nov 4, 1980 Lat 19009'42" Not Used

Lon155022'42"

The samples collected from the Nansen casts were analyzed for salinity
using standard laboratory procedures (see H.0. 607). The salinometer
used for these analyses was a Industrial Instruments Model RS-7B,

S/N 28298, which was last calibrated in April 1980 by Northwest Regional
Calibraiton Center, Bellevue, Washington. The Martek S/NZ58 was also
calibrated there in February 1980. The Nansen cast was used to compute
the sound velocity currection for all surveys in this project. It

was compared to the Martek cast to check its accuracy and the stability
of the water column. Two separate tables were made: A Deep Water Table
for the ship and a shallow water table for the launches. A copy of

the velocity corrector tape 1isting for the ship and deep water (Table 1)
is provided in the separates following the text. For more detailed
information and raw data records concerning the determination of sound
velocity corrections refer to the Correction To Echo Sounding Report for
this project (OPR-T126-RA-80).

A comparison of the data collected from NOAA Ship FATRWEATHER (2020)

on November 20, 1980 at latitude 19%46'00" North, Longitude 1549551 00"
West was made. The FAIRWEATHER was working on the Island of Hawaii
north of Cape Kumakahi. This comparison indicates a stable water

column throughout the area at the time of hydrography.

Draft Corrections for RAINIER (2120)

TRA corrections for Ship RAINIER (2120) were calculated by lead-line ~
comparison. These were done on November 16 and 17, 1980 (J.D. 321

and 322). They were done in calm water, while the ship was anchored
in Kealakaiha Bay. The TRA, corrected for velocity of sound was found
to be 2.7 fathoms. This verifies the historic data for TRA of the
RAINIER. Calculations of the lead-line comparison and the raw data




are contained in the Corrections to Echo Soundings Report for this
project.

Settlement and Squat Corrections

Settlement and squat correctionsfor the ship were not applied as they. v/
were insignificant at the depths surveyed.

Sounding Instrument Corrections

Analog depths were substituted for missed digital soundings during - v/
on-line or end of day field record scanning. The analog and digital

depths compared quite closely during the ship's TRA determination

test in shallow water.

Problems did occur with the operating reliability of the digitizer

and the legibility of the analog recorder while sounding over steep
bottom contours. In some situations both records were unacceptable

and had to be rejected. In other areas only one of the two records

was reliable. In these situations an educated decision was made as

to the correct depth. The analog trace was acceptable over most of q/
the gently sloping areas which comprised most of the survey area.
Therefore most of the data was usable. The digitizer however worked
poorly most of the time, demanding constant attention, meaning that

it was not designed realistically to track over steep bottom contours
and it required the constant attention of a very knowledgeable individual
to operate it for any period of time under any conditions.

E. HYDROGRAPHIC SHEETS

A11 hydrographic field sheets including the smooth field sheets were g
prepared using the PDP 8/e complot system onboard the RAINIER. A modified
transverse mercator projection was used for plotting the hydrographic
data. The list of parameters used to define the field sheets is included
in the separates following this text. This survey is complete on one
smooth field sheet with no expansions or insets.

A11 field records will be sent to the Pacific Marine Center, Seattle,
Washington for verification.

F. CONTROL STATIONS

Horizontal control during this project was provided by the recovery Sec,
of twenty-one existing stations and the establishment of twenty-three Ve x\w\,‘o‘
new stations. This survey was controlled using a good portion of those \
marks from Capt®Kumukahi southeast to Kaena Pt. including a station at Scc,q
< South Cape. A copy of the master station 1ist is included in the attach-

ments, and the stations used each day are listed in the raw records.

The new stations were established using Third Order Class I methods, and Sce,
were monumented and described. A1l work was performed on the 01d \uﬁ\
Hawaiian Datum. The new stations between Cape Kumukahi and Kaena Pt. éb
were established by traverse methods. The stations south of there were cgiq




in an arid, isolated area and were located by intersection methods.

Helicopters were used extensively for this work.

The details concerning the location and recovery of each station, - v
1nc1ud1ng the field records and processing computations are Tocated
in the Horizontal Control Report for this project.

G. HYDROGRAPHIC POSITION CONTROL

Three types of electronic control were used for survey RA—BO-Z:Eg. <
Raydist and Motorola Miniranger were used for range-range control,

and Miniranger was used for range-azimuth control. The wild
T-2 theodolites were also used to provide azimuths for the range-

azimuth control.

T-1 and V/

Position control for this survey was unusual in that redundant lines See

of position were taken whenever possible. For the periods when \jem:\cahoh
Raydist was used for range-range control, Miniranger range-range RCDQY*
data was often logged on a separate logger. Azimuths were also taken Sec

where appropriate,

Where range-azimuth was the primary control, an
additional range was recorded where available.
Miniranger range-range control was used, no other lops were obtained.
The abstract of positions lists the various types of position data

collected during the survey.

For the periods where

When Raydist position control was used, Miniranger range-range fixes - SﬁS} *.
were used to verify the Raydist lane count and locate Tane jumps. Neyitication
The additional tapes and printouts necessitated by the collection of Rtpb¥¥
this extra data are included in the raw data package. 2

Description of Shore Stations

During this survey three stations were established and eight stations

recovered to be used for electronic control stations.

used are Third Order Class I hydrographic control stations.
of stations for electronic position cotrol is itemized in the following

table:

Station #
101
102
109+

Raydist

Station Name Pattern

Base Station

A11 stations v V/

The use

Julian
Date

Kaena Pt\.ls%\_%ﬂRHS Red

Fix )\SGQ, Green
Ka Lae 2) 1948 Green

232
233
233

261-265, 290
311-312
261-264
311-312
265-290




Miniranger

Transponder

Station # Station Name Code S/N
103 Lakaﬂsgo g 99%
104 Keeﬁgso B 775
105 Hakuma \914 C 776
B 775

106 Kupapau I3\ E é22281

107 Laeapuki, QW E 824281
108 Kaena Pt Rme3> \9TTRM3 ¢ 776
110 Luu, 19%0 B 775
115~ Kamilo,)80¢ A 001
123 Finnegan,1980 A 001

Shore Station Performance

dJulian

Date

261-265
311-312
261-263
311-312
261-262
263-265
261-265
311-312
261-265
263-264
290

290

311-312

There were no Miniranger transponder or Raydist base station failures
during this survey, and shore station performance was generally good.
Miniranger signals were occasionally weakened or lost when high winds
along the coast disturbed transponder pointing or actually knocked
down the signal to which a transponder was secured, but due to the

redundancy of thepositioning information collected during survey

operations, no time or data were lost.

The Red Raydist shore station (located over Kaéna

Point Rm3) performed ~

very well during the survey. The Green base station (located over
Station Fix) appeared to operate well but produced a much weaker signal
at the ship. The ship was generally much farther from the Green base
station than from Red, contributing to the problem, but Green lane
jumps and weak signals occured predominantly in a particular swath
across the survey area, indicating a possible land path or object

interference prablem with the Green station location.

The Green base

station performed quite well later in the project when moved to a

different location for another

Mobile Station Performance

survey.

AT1 survey operations were accomplished using the NOAA Ship RAINIER -~
(2120) with Minranger console number 715 and R/T unit number 713302.
was as follows: Transmitter #36,

The shipboard Raydist equipment

Navigator #108, Lane Follower #S 2599 & 11462, Panalogic #35.

Miniranger signal strengths varied considerably over the survey area

/

as the system ranges and antenna coverages were pushed to their limit.

Where Miniranger was used for position control, signal strengths

were above the cutoff values an

d ranges were steady.

|
j
P

Raydist performance was fair, with the Red base station showing a
. The Green signal, generally more
11y weaker and suffered frequent lane jumps Sec 2

strong signal and tracking well
distant from the ship, was usua

Sees
Nenvication
Repor¥
Sec2

J

S
Ve\?\%\‘cﬁm
Repor
Sec 2

\Je%e\’caho\
Repov.




except when it was located at Ka Lae. The Green signal was captured

by the Red on one occasion when the ship approached too close to the

Red station. Hydrography for this period was rejected. Frequent
comparison of Miniranger data to Raydist data while on 1ine and the
simultaneous logging of Miniranger range-range information enabled the
hydrographer to monitor Raydist performance and locate Raydist lane jumps.

Description of the Baseline Calibrations

Two Miniranger base line calibrations were performed during OPR-T126-RA- /
80. Both took place at Hilo Municipal Airport. The first was on JD 248
and the second on JD 329.

The initial calibration determined initial correctors and the low signal

strenth cut off values for each Miniranger console, R/T unit and trans-

ponder combination. The ending correctors from the second calibration

were meaned with the initial correctors to determine the final correctors

used to plot the smooth field sheet. This smooth field sheet was mistaken- V/
1y plotted with the Miniranger correctors having the wrong signs. The

sheet was not replotted because the resulting error is insignificant at

the scale of the survey. A1l field data contains accurate correctors.

The details of these calibrations and the raw data and graphs are included v/
in the Electronic Control Report for this project.

Description of Daily Calibrations

Visual sextant fixes were used to verify Miniranger operation during the

survey. Raydist was calibrated by both visual sextant fixes and Miniranger”
range-range fixes. When Miniranger was used to calibrate the Raydist, care v/
was taken to assure that Miniranger signal strengths were well above the

cut off values and that Miniranger intersection angles were approximately 90°.

Signals for visual fixes were located over Third Order Class I or better See
stations. FEach calibration consisted of at least three visual fixes or VerFicatk
at least five Miniranger fixes. In addition to the Raydist calibrations be- Qepork
fore and after each period of data collection, Miniranger range-range Sec
data was logged continuously or recorded frequently during Raydist con-

trolled data collection, to allow monitoring of the Raydist lane count.

H. SHORELINE

There is no shoreline on this survey. The shoreline in the vicinity of .

this survey can be found on 1:20,000 scale contemporary survey RA-20-5-80 v
(H-9916), RA-20-6-80 (H-9917) and RA-20-7-80 (H9918), with which this

survey 'uq‘ctions. H- 9914 (RA-io-N-&o) is alse aninshove ;\und‘sonals with,

Shoreline nYormation .

I. CROSSLINES

Crosslines on this survey total 91 nautical miles or 24% of the mainscheme
sounding lines. Eighty-three crossings were compared, in depths ranging

from about 450 fathoms to about 2600 fathoms. All crossings were very

good with 90% agreeing within 1% of the depth, and about 80% agreeing

within 0.05% of the depth. It is difficult to make a comparison of V/
crossings in the four-hundred to six-hundred fathom range near shore

because the bottom is very steep in this area and crossing soundings

are not exactly coincident. Even here, though agreement was within about

2% of the depth. The fathometer beam width and side echoes obtained




off the steeply sloping bottom in this area coupled with the non
coincident sounding locations probably attributed to this less
precise agreement of crossings.

J. JUNCTIONS

The following statistics should be viewed with the understanding that
no sounding pairs compared were exactly coincident and that this alone
can generate significant differences that bias the overall comparison.

This survey junctions with eight comtemporary surveys, including
RA-80-2A-79 (H-9856), the first half of this smooth sheet, surveyed
by the RAINIER in 1979. A junction comparison was made with this
year's work in spite of the fact that both year's work has the same
registry number and will make up the same smooth sheet.

The junction with H-9856 (RA-80-1A-79) is along the west edge of

this survey. This survey overlaps RA-80-2A-79 by about 8 miles to
develop steeply sloped areas of irregular topography found on the first
field sheet. Thirty-six junctioning sounding pairs were compared in
depths of 130 to 1150 fathoms. A1l agree within 1% of the depth except
one which agrees within 2%.

This survey junctions along its south border with 1:80,000 survey
H-9855 (RA-30-3B-79), with approximately a 2.5 mile overlap. Only
eight sounding pairs were near enough to coincidence to allow depth
comparison. A1l agreed very well within less than 1% of the depth.
There was also good agreement of the general trend of the contours
on both surveys.

This survey junctions at its southwest corner with 1:80,000 scale
survey H-9858 (RA-80-1A-79), with overlap in a 3 by 8 mile area.

Thirty sounding pairs were compared with all showing good agreement,
agreeing within 1% of the depth. In the steep areas adjacent soundings
of different depths appear to disagree, but allowing for the steep
slope of the bottom and the non-coincidence of the soundings shows

the soundings to be in good agreement. Depth contours also agreed

very well.

This survey junctions along its northwest side with 1:20,000 scale
H-9916 (RA-20-5-80), with fair agreement. H-9916 fills the gap
between part of this survey and the shoreline. The junction over-
lap is slight and generally in areas of very steeply sloping bottom.
Of ten comparisons, only two agreed within 1% of the depth. Half
agreed within 3%, and the worst disagreement was eleven percent.
Agreement was better in areas which were less steep. Soundings from
this survey were always shoaler than those of H-9916 except in one
instance where the soundings were not coincident. This disagreement
can be attributed in part to the difference in fathometer transducer
beam widths between the ship and the launches. Al1 sounding on
H-9916 were collected by the RAINIER's hydrographic launches using




Ross depth sounding equipment and transducers having a 7.5°% beam

width. The ship's transducer beam width, nominally 35, may be

considerably wider in these shallow depths (130 to 200 fathoms)

where these surveys junction. Echoes picked up by the ship from the v/
side of the transducer beam in the steeply sloped areas can account

for the observed junction disagreement. It is suggested the launch

work be allowed to govern in areas of overlap, as the launch obtained

depths should be more accurate.

This survey junctions along its northwest side with H-9917 (RA-20-

6-80), a 1:20,000 scale survey which continues along the coast north

of H-9916. Five sounding pairs were compared with fair agreement. v/
As with H-9916, the H-9917 soundings are deeper by 0 to 16% in depths

from 115 to 180 fathoms. This is attributable to transducer beam

width differences. See the discussion for the junction with H-9916.

H-9918 (RA-20-7-80) is the third RAINIER 1"20,000 scale survey v
completing the area between H-9856 and the shore to the northwest.

As in the previous two surveys, the junction with H-9918 is a slight

overlap in steeply sloped areas of 100 to 190 fathoms depth. Of the v/
five sounding pairs compared, the H-9856 soundings are shoaler by

4% to 11%. This is attributable to the differences in ship and launch
transducer beam widths. See the discussion for the junction with
H-9916.

This survey junctions along its north edge with H-8991 (AR-30-1-68), ~

a 1:30,000 scale survey. The overlap is up to three miles. Of the 15
sounding pairs compared, 73% agreed with 1% of the depth, with the 4/
remainder disagreeing by up to 5%. Lack of direct sounding overlap

and the steep and irregular bottom can account for the few discrepancies.
Contour agreement was good.

This survey junctions along its north edge with 1:30,000 scale survey v
H-8992 (AR-30-2-68) with good agreement. Of 13 sounding pairs v/
compared, all agreed within 1% of the depth except two which were

within 2%. Contour agreement was good.

K. COMPARISON WITH PRIOR SURVEYS

The only known prior survey in this area is H-4655a Rec, an April

1927 1:250,000 scale reconnaissance single trackline survey. Fifteen
comparisons were made. Soundings did not exactly overlap and the

bottom is steep so comparison was difficult. 25% of the comparisons ,/
agreed within 1% of the depth with the remaining 75% disagreeing by

as much as 30%. The prior survey is of questionable accuracy and

value. It is suggested this, survey supersede the prior survey for

charting. that the présent

v € .
There were no presurvey review items in the area of this grvey..“ovle‘le" \ksﬁ;\cghm
Sevexa) S\;E\‘{lcavﬁ Srogler ings Form Wﬁaxa Warrant Further g\scussnon. ) ﬁepor’«
L. COMPRRISON WITH THE CHA Sec?

This survey was compared with chart 19320, 12th edition, June 17, 1978.v ‘ sﬁgzh
There are numerous differences between this survey and the chart. A Qompanson Ve\’x '

with Chart 100K 26" Edition  Tune 71,1080 W notmade. o
T




Ninety-seven sounding pairs were compared with 32% agreeing within 1%

of the depth. Seventy-six agreed within 10% of the depth with the v/
remaining comparisions disagreeing by up to 38%. 1In 86% of the disa-

greement, the charted depth was shoaler. Compared depths on the survey

range from 155 to 2550 fathoms.

The charted 100 fathom curve falls between 130 and 400 fathoms on this ~
survey. It is recommended that junctioning contemporary surveys V’
H-9916, H-9917 and H9918 be used to accurately relocate this curve
on the chart.

Al !ﬁg?
The charted 1000 fathom curve fetl between and 1200 fathom: on
this survey, generally near 1100 fathoms.

The charted seamount at 19° 11.7* north, 154° 40.5' west was_developed - ﬁ§§3

by a series of radial 1lines on this survey. A depth of 1910 fathoms, %&em‘m
compared to the charted 1913, was obtained. However, the charted port
peak is one mile northeast of the peak as determined by this survey. 1

The charted 910 fathom peak at 19° 18.7' north, 154° 51.0' west was y S
developed by a series of north-south and east-west 1ines at 1000 meter N ‘;«"-
spacing for the east-west lines and 1500 meter spacing for the north- ex\\c@iyn
south lines. The least depth obtained was about 1300 fathoms. No CPoY
evidence of a peak was seen. However, due to 1ane jumps in the position QecT
control equipment (see paragraph P), the development lines were

displaced somewhat and no sounding 1ine fell over the charted peak.

This peak was not disproved, but its existence is doubtful. The

hydrographic source for this peak is not known and should be investi-

gated. TreQIC_

It is recommended that this survey supersede the chart for future J V/
charting in this area.

M. ADEQUACY OF SURVEY

&

This survey is complete and adequate to supersede prior surveys for v
charting.

N. AIDS TO NAVIGATION

There are no fixed or floating aids, bridges, overhead or submarine ngb‘
cables in the area of this survey. \ké;p\gé\tm
0. STATISTICS Se T

This survey contains 725 positions with 534.5 nautical miles of

hydrography covering 667 square nautical miles. Mainscheme mileage

was 374.5, crossline totaled 91.0 and developments totaled 69.0.

Four bottom samples were taken in the survey area. Two tide gages

were operated in the vicinity, at Honuapo and Pohoiki, during this

survey, ang one Nansen cast was taken during the survey at 19° 14° 48" 'J
north, 154° 43' 36" west on September 20, 1980. For additional infor-

mation on tides, see the attached field tide note. Refer to the Cor-

rections to Echo Soundings Report, OPR-T126-RA-80 for further information

on the Nansen cast.




P. MISCELLANEQOUS

Several factors influenced position control on this survey. First,

the wrong geographic position was used for Station Kaena Point RM3
during the first part of data collection. This station was the location
of the Red Raydist Base Station and Miniranger Code "C". The incorrect
G.P. (The G.P. for Kaena Point Triangualtion Station) was used for

data collected through day 263. This caused an error in the steering
while on line, which caused thesounding lines to bend in the vicinity of
the Red Station. This error coupled with the fact that many lane

jumps occured in the Raydist Control while on line, caused a shift in
the plotted positions of some of the sounding lines when these lines
were replotted using the correct position for Kaena Point RM3 and the
correct lane count.

Due to the above errors, the allowable sounding line spacing was
exceeded by varying amounts in several areas. These are as follows:

Approx. Allowable Actual

Position Spacing Spacing
19°07'N, 155003 3200m 3600m
19914*N, 155 07'W 3200m 3800m
19916'N, 154055'y 3200m 3700m
19°18'N, 154958'W 3200m 3500m
19018'N, 154955'y 3200m 4400m
19922'N, 154951'W 3200m 4400m
19916'N, 155°07'W 1600m 1800m
19926'N, 154°52'W 1600m 1900m

These gaps between sounding 1ines were not noticed until the Tines
was replotted using the correct G.P.'s and lane count after data
collection. It was determined that, due to the depth and the lack
of indications of any significant features in the areas in question,
these gaps do not seriously affect the completeness of this survey
for charting purposes.

A development in the area of 19°10'N and 155°10'W was the result of

a reported (by local fisherman) shoal area that came up to approx-
jmately 100 fathoms. No such shoal was found and it is doubtful that
any exists in this area.

Although the ship's TRA corrector was measured to be 2.7 fathoms

(see paragraph D), a corrector of 2.6 fathoms was used to plot all

field sheets. Due to the range of depths on this survey (none shoaler
than 100 fathoms) this error is insignificant and has not been corrected.

The sounding lines run on J.D. 290 (fixes 1617-1648) were run to
densify the line spacing in an area whose depths were close to the
point at which the required spacing jumps from 1600 to 3200 meters.
Some of the inshore ends of these lines lie within the 30° intersection
1imit prescribed by the Hydro Manual. However, the Raydist signal on
this day was very strong and steady. As a result it is felt that the
position fixes are strong enough for the data to be plotted at the
scale of this survey. Anything that was determined to be unreliable
has already been rejected.

10




Q. RECOMMENDATIONS

This survey is considered complete and adequate for charting. It is
recommended that thissurvey supersede all prior surveys for charting.

R. AUTOMATED DATA PROCESSING

Data acquisition and processing were accomplished per instructions in
the Hydrographic Man#ual (4th Edition), Manual Automated Hydrographic
Surveys and the PMC OPORDER.

Soundings and positions were taken by a Hydroplot system using range-
azimuth program FA181 and range-range program RK111l. There are daily
master tapes and corrsponding corrector tapes which include the TRA
for the ship, electronic control calibration for Raydist and baseline
correctors for M/R Consoles and R/T units and all depth corrections.
Velocity tapes were genereated from NANSEN Cast Data. The following
is a list of all computer programs and version dates used for data
acquisition or processing:

PDP _8/e Programs Version Dates

RK111 RANGE-RANGE REAL TIME PLOT 01/30/76
FA181 RANGE-AZIMUTH LOGGER 02/23/78
RK201 GRID, SIGNAL AND LATTICE PLOT 04/18/75
RK211 RANGE-RANGE NON-REAL TIME PLOT

RK212 VISUAL STATION TABLE LOAD 04/01/74
RK216 RANGE-AZIMUTH NON-REAL TIME PLOT 02/05/76
RK300 UTILITY COMPUTATIONS 02/05/76
RK330 REFORMAT AND DATA CHECK 05/04/76
PM360 ELECTRONIC CORRECTOR ABSTRACT 02/02/76
AM500 PREDICTED TIDE GENERATOR 11/10/72
RK530 LAYER CORRECTIONS FOR VELOCITY 05/10/76
RK561 GEODETIC H/R CALIBRATION 02/19/75
AM602 ELINORE-LINE ORIENTED EDITOR 05/20/75
AM603 TAPE CONSOLIDATOR 10/10/72
RK606 TAPE DUPLICATOR 08/22/74

The HP97 and HP9815 calculators were used to compute geographic
positions of electronic control stations and visual signals for
calibration.

S. REFERRAL TO REPORTS

The following reports contain information related to this survey:

HORIZONTAL CONTROL REPORT, OPR-T126-RA-80
ELECTRONIC CONTROL REPORT, OPR-T126-RA-80
CORRECTIONS TO ECHO SOUNDINGS, OPR-T126-RA-80
IELD TIDE NOTE, OPR-T126-RA-80

,Egs tfuply Fubmitted, Approved and Forwarded,
SN lond, d,LjGLax;u(— Mot
7 Rager K. Morrf§‘4q ayne LY Mobley

eutenant, NOAA Captain, NOAA
Commanding
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AbPROVAL SHEET
DESCRIPTIVE REPORT TO ACCOMPANY
HYDROGRAPHIC SURVEY
H-9856
RA=-88=2=80

In producing this sheet, standard procedures were observed in accordance
with the Hydrographic Manual, PMC OPORDER, and the Instruction Manual for
Automated Hydrographic Surveys. The data was examined daily during the

execution of the survey.

The boatsheet and accompanying records have been examined and are complete

and adequate for charting purposes and are approved.

ww«\MQW“’é"Q‘G

Wayne L. Mobley
Captain NOAA




MASTER STATION LIST
2PR-T126-RA-80
HAWAIIAN ISLANDS,HAWAII

v

FIal, VERSION

101 1 19 16 55404 155 07 27806 250 0000 329649

/KAENA m ED. RAYDIST STATION RA-T79 ¥ 7
- T Udes 0 TTRM 3

102 1 19 31 09221 154 48 47412 250 0000 329649V,V/
,/FIX,19664¥953~ CRFEN AAYDIST STATION RA-80

103 1 19 27 12889 1524 51 03305 250 0000 000000,
/LAKA,1980 RA-80

104 1 19 24 06000 154 55 18553 250 0000 000000 - .
/KEE)1980 RA-80

105 1 19 20 56109 154 58 54856 250 0000 000000, «
/HAKUMA,1914 G-16241

106 1 19 19 54935 155 01 10910 250 0000 000000 - -
/KUPAPAU, 1914 G-16241

107 1 19 18 09600 155 05 22586 250 0000 000000,
/LAEAPUKI, 1914 G-16241

108 3 19 16 55404 155 07 27806 250 0000 000000 -~
/KAENA &§N1977 RM 3 M/R RA~T9
T USSS

J
109 1 18 54 56570 155 41 04290 250 0000 329649

/KA LAE 2)1948<¥3#$ GREEN RAYDIST rPGe.27 G-09279

110 1 19 07 36455 155 30 48106 250 0000 000000
/LUU)1930 PG.67 G-446

- a
30 RG~6F—Cmli
L4 L™

/Dl!kl 10
L g

oy

115 1 19 08 53389 155 27 44321 250 0000 000000 -
/ALFA,1980 _ RA-80

l*6—+——+9—09—+9444—+55—36—5&86%——959—966ﬁ—666660

/ BRAYOTH360 A
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141 1 19 27 37580 154 S50 43442 250 0000 000000
/POHOIKI BAY BREAKWATER LIGHT 2)1980 3A-80
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UVELCCITY COFFECTCE LIZSTING

OPR-T126-:A-80
S-Tl114-RAa=8%0
S5=1101=-:a-u1

TAELE NC.1 (SCALE-FATHOMSE)

CCO790 C© CCaC COC1 CC! 212CCC CCeecee
CCCoO1C € CCas
CCc1C2C € 00SC
CCl14aCC C Q0€C
€0182C © CC7C
CC208C O CCBC
Co276C C CC9C
CC3750 C C1ICC
ocaacO € C110
cos00C € 0120
0056C0 0 0130
CCe250 C €140
0CesSe 0 Q1SC
007750 C Ol€C
cCc80sC € ct7e
00870C 0 C180
ce936C © Cl19C
009850 C C2C0
ci104sC C 0210
010950 0 0220
C11500 © 0230
c11950 ¢ o024cC
ot124cC 0 €250
012850 C CPEC
C123250 0 €27C
013650 0 C23C
014050 0 0290
014400 © 03CO
014750 0 0310
015100 0 ©32C
015450 © ©320
015700 C 0340
C163C0 0 C35C
016420 0 CJI60
016740 0 C270
017050 0 €280 !
01735C © €29¢C
C17620 O CacCc
0178C0 C C4alcC
C1813C 0 C4Z0
018480 ¢ 0420
018650 C C&acC
019C00 © 04SC
019170 C C4EQ
01950C C €470 :
019750 C €480
020000 O C&90
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020750
ceiccec
021250
c2150¢C
c2170C
czeocc
geeeso
£2escce
cze7cce
cez820
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022380
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cz24000

. 024250

024450
024650
02485C
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025200
p255CC
£25650
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0890
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1c4ac
1050
1C6C
10670
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FIELD TIDE NOTE
OPR-T126-RA-80

Field tide reduction of soundings for OPR-T126-RA-80 was based on predicted
tides from Honolulu, Hawaii, corrected to Honuapo, Hawaii. These predicted
tides were interpolated by PDP 8/e computer utilizing AM 500. Due to the
small range of tide at HonuapO (mean range 1.7 feet, diurnal range 2.5 feet),
tide correctors were applied to soundings only on the smooth copies of field
sheets. A1l times of predicted tides are GMI.

Metercraft bubbler tide gages were installed at two locations in the project
area. Their location and time of operation are as follows:

SITE POCATION PERIOD
o
“?n apo 161-85‘3) ) 19 gS.B'N 6 Sep - 25 Nov
of Yeduction oF soundings \ 155°33.2*
(oﬁm ‘Fiet&shere\eﬁm&%) o "
g?hgik13615£§8062 ; lgqggéﬁéN 6 Sep - 25 Nov
N 00ey ation quking Survey , \1 b'W
(hwﬂ no S&Q%vaD \?Snﬁidmnb ‘
Hoﬁ a !yhk Sheet .

A 0-10 feet scale Metercraft gage (S/N 7601-7536-31) was installed and began
operation 7 September. The staff was installed and leveled on 7 September
also. The time meridian was 000° for this gage. The gage performed well
through the project except that the clock/paper drive stopped at 0300 Z Nov-
ember 21; it was restarted 1927 Z November 21, resuiting in a two-thirds of
a day loss of data. The gage ran out of nitrogen on November 24 about 0900

“ 7 and was TeévéTéd-on November 21. The gage.was Témoved November 25. ~There™

were no unusual tides during the period of operation of this gage. Zero on
the marigram equals 16.31 feet on the tide staff. :

Pohoiki

A 0-10 feet scale Metercraft gage (S/N 7601-7536-29) was installed and began
operation 6 September. The staff was installed on 6 geptember and the level-
ing done on 5-6 September. The time meridian was 000" for this gage. There.
were several minor problems during September. The pen was marking inter-
mittently between September 8, 1600 Z and September 10, 2307 Z. Some scat-
tered hourly heights were recovered during this period. On September 25,
beginning about 0400 Z, ‘there is a strange pressure build-up which released
at 0610 Z. Comparison of staff and gage difference before and after this
period are consistent, suggesting a one.time problem. The hourly heights
04-06 Z were interpolated. Finally, the paper slipped off its sprockets
September 28 at 1100 Z and was not fixed until October 1 0200 Z, a loss of
2% days of data. The remainder of the time the gage performed well. It

was leveled November 19 and removed November 25. There were no unusual

tides during the period of operation of this gage., Zero on the marigram
equals 3.51 feet on the tide staff.

Levels

In addition to Honuapo and Pohoiki gages, the Hilo control station (161-7760)
was leveled September 5 and November 25,

1



A1l levels between marks were within acceptable limits. The levels for
both tide stations indicate no significant staff movements. The following
tables show bench mark elevations above staff zero for installation and
removal.

Honuapo {161-8578) BM Elevations (ft)

B 9/6/80 11/21/80 Difference
3 24.160 24.170 + 0.010
D 21.873 21.877 + 0.004
E 21.273 21.286 + 0.013
F 24.957 : 24.980 + 0.023
G 22.018 22.034 + 0.016

Pohoiki (161-8062) BM Elevations (ft)

BM# 9/6/80 11/19/80 Difference
A 10.522 : 10.525 +0.003
B 13.038 13.041 - + 0.003
c 12.139 12.136 + 0.003
D 14.265 14.268 + 0.003
E 13.570 13.570 + 0.000

Recommended Zoning

The differences in times and heights of tides for the various tide stations
were small, and correctors obtained from predicted tides at Honolulu,
adjusted for Honuapo, were judged adequate for the 1:5,000 and 1:20,000
smooth field sheets. However, for maximum accuracy tide correctors could

-~ — beapplied asforlowsi—==" T T T 7
Sheet Tide Station
HH (RA-5-4-80) Honuapo H-9913
JJ (RA-20-4-80) Honuapo H-9914
KK {RA-20-5-80) Honuapo H-9916 g
LL (RA-20-6-80) Pohoiki H-9917
MM (RA-20-7-80) Pohpiki #-9918

The correctors are not considered necessary for the 1:40,0004and 1:80,000
offshore sheets as the depths on these sheets are all sufficient to make
the tide corrector insignificant.

Miscellaneous

A comparison of actual and predicted tide heights at Honuapo was performed.
There was reasonable agreement between them.




%October 8, 1981

-

U.S. DEPARTMENT OF COMMERCE
NATTIONAL CCEAN SURVEY

TIDE NOTE FOR HYDROGRAPHIC SHEET

Processing Division: Pacific Marine Center:

Hourly heights are approved for

Tide Station Used (NOMA Form 77-12) : 161-8578 Honuapo,

Period: September 17 - Qctober 16, 1980
HYDROGRAPHIC SHEET: H-9856
OPrR: T-126

Locality: Southeast Coast of Hawaii

Plane of reference (mean lower low water): 161-8578 =

Height of Mean High Water above Plane ‘of Reference is

REMARKS: Recommended Zoning:

Zone Direct

%gmoe

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

HI

0.6 ft

161-8578 =

2.0 ft.

ov Ch;Lef Datumns and Infonnatlon Branch

aF
&




NOAA FORM 76-155 U.5. DEPARTMENT OF COMMERCE SURVEY NUMBER
(11—72) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

GEOGRAPHIC NAMES H-9856

Name on Survey

CAPE KUMUKAHI

HAWAIT  (Tsian® oe) | X X 2

PALIMA PT. X X 3

Houonu Seamoun-T

12

13

14

15

16

17

18

19

20

) 5

21

2.2 | MaRen \O)B% z

23

24

25

NOAA FORM 76-185 SUPERSEDES CA&GS 197




APPROVAL SHEET
FOR

SURVEY H— 9856

A1l revisions and additions made on the smooth sheet during
verification have been entered in the magnetic tape records
for this survey. A new final position print-out has been

made. A new final sounding print-out has been made.

The verified smooth sheet has been inspected, is complete,
and meets the requirements of the Hydrographic Manual.

Exceptions are listed in the verifier's report.

Date: AS‘}‘{\\ WL’\Q&?\:

LLa

Chigf, Verificaation Branch
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REGISTRY NO.J G&5&

The magnetic tape containing the data for this survey has not
been corrected to reflect the changes made during evaluation
and review.

When the magnetic tape has been updated to reflect the final

results of the survey, the following shall be completed:
MAGNETIC TAPE CORRECTED

DATE TIME REQUIRED___ INITIALS

REMARKS :

T s o s T

S T i O T A T




NOAA FORM 77-27

U. S. DEPARTMENT OF COMMERCE
NOAA

HYDROGRAPHIC SURVEY NUMBER

{5=77)
HYDROGRAPHIC SURVEY STATISTICS H-9856
RECORDS ACCOMPANYING SURVEY: To be completed when survey is registered.
RECORD DESCRIPTION AMOUNT 9 RECORD DESCR_IFTION AMOUNT
SMOOTH SHEET 1 BOAT SHEETS & FRELIMINARY OVERLAYS 9
T T
DESCRIPTIVE REPORT 1 SMOOTH OVERLAYS: P(gs. ARC, ExcESs Tide Q Z)
DESCRIP- DEPTH HORIZ. CONT ABSTRACTS/
RE C ’ PRINTOUTS TAPE RO PUNCHED CARDS SOURCE
TION CORDS RECORDS LLS DOCUMENTS
enverores| D B —? hogfq mo, ﬂaw
CAHIERS d /, raw
VOLUMES
BOXES
T~-SHEET PRINTS (List) None
SPECIAL REPORTS (List) None

OFFICE PROCESSING ACTIVITIES
The following statistics will be submitted with the cartographet’s report on the survey

PROCESSING ACTIVITY

POSITIONS ON SHEET

AMOUNTS

VERIFICATION TOTALS

POSITIONS CHECKED
POSITIONS REVISED

SOUNDINGS REVISED 3-‘

SOUNDINGS ERRONEOUSLY SPACED 0

SIGNALS (CONTROL) ERRONEOUSLY PLOTTED 0 l .

v — Hours  TOTALS }{'

CRITIQUE OF FIELD DATA PACKAGE (PRE-VERlFICAT|ON) 7 * LVER)/(EVAL) \l;\\.

VERIFICATION OF CONTROL 02 02 t)

VERIFICATION OF POSITIONS -I 9 -19

VERIFICATION OF SOUNDINGS 'lg -lg \?’.

COMPILATION OF SMOOTH SHEET 08 08 \\
':PLICATION OF TOPOGRAPHY NA NA I

APPLICATION OF PHOTOBATHYMETRY NA NA

JUNCTIONS ‘]]/31 42 :
|%MPARISON WITH PRIOR SURVEYS & CHARTS 06/06 12 ‘
IVERIFlER'S REPORT 02/]3 " 5 ?'\
IB;HER (Quality Control) 00/45 45 A
|
i ToTALS 67/95 162

Beginning Date Ending Date
6/24/80; 5/27/81 6/24/80 5/27/81

Pre-—Verification by
| James S. Green
Verification by bV% [Uat
r

Gordon E. Kay

)
uce A, 51mstead

Beginning Date

December 3, 1980

Ending Date

April 14, 1982

Verification Check by
Stanley Otsubo, James S. Green

Time (Hours)

Date
April 20, 1982

arine Center Inspection by

T

Time (Hougs) WG\J S) \98'2, I

ality Control Inspection b,
IQu y D y 4)0/ ” /50

Time (Hozysé: D;'tsa; Al,/['d /7&5

IEequirements Evaluation by

Time (Hours) Date

* Time is this column is for Verification

(VER) and Evaluation (EVAL)




PACIFIC MARINE CENTER
VERIFIER'S REPORT

REGISTRY NO. H-9856 FIELD NO. RA-80-2-79

Hawaii, Island of Hawaii, Offshore Palima Pt. to Cape Kumukahi

SURVEYED: December 5-6, 1979; September 17-November 7, 1980

SCALE: 1:80,000 PROJECT NO: OPR-T126-RA-79-80
SOUNDINGS: 1979 Raytheon UGR CONTROL: :
1980 Raytheon UGR 1979 Hyperbolic/Raydist

1980 Range-Range/Mini-Ranger
Range-Range/Raydist
Range-Azimuth/Mini-

Ranger

Chief Of PArtYe.ccecessessscccssassccssess 1979 W. L. Mobley
1980 W. L. Mobley

Surveyed DYeoesssstasscssossnarossesesaasalI79 1T A. Anderson,
LT R. Morris, LTJG M.
McCluskey, LTJG J. Green
ENS D. Kruth, SST R.
Hastings
1980 ICDR A. Anderson,
IT R. Morris
Automa.ted plot DYeeerosaosasessncasassass s PMC Xynetics Plotter
Verified DYeceececesssssosessssssssesssssGordon E. Kay

Emhmumlw.”.n.“.”.”.“.n.“.“.uBnmeA.OMEuﬁd

1. INTRODUCTION

NOTE: This survey has been processed utilizing a procedure developed

to work in conjunction with the Verification Branch realignment, which

established an evaluation process. The survey data was first verified

and a smooth sheet compiled by a verifier. Then, an evaluator reviewed

the work of the verifier, made the necessary comparisons with prior

surveys and charts and wrote the Verification/Evaluation Report.
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H~9856 FA=88=8-79) is a basic survey conducted under the current

National Ocean Survey methods of planning, executing and processing a
hydrographic survey as defined in the Hydrographic Manual, 4th Edition. s
The PMC OPORDER and the Data Requirements Letter for 1979 and 1980

further define field procedures. Project Instructions OPR-T126-RA-79

and OPR-T126-RA,FA-80, Hawaii, Hawaiian Islands dated July 20, 1979 and
August 4, 1980 were generated to supplement the Hydrographic Manual.

Four supplements to instructions were appended for the 1979 field work;
Change 1 dated August 2, 1979; Change 2 dated August 6, 1979; Change 3
dated August 21, 1979 and Change 4 dated October 3, 1979. Change 1

dated August 8, 1980; Change 2 dated August 15, 1980, Change 3 dated
September 9, 1980 and Change 4 dated November 28, 1980 were supplements

to the 1980 project instructions. C’Aamye» ## p:ruu:/ a‘;@ér ﬁl/ worf d’ﬂfqﬂtéiéﬁ/f

H-9856 (RA=-86-2-73) is an offshore survey situated along the south-
eastern cost of the Island of Hawaii. The area of hydrography approxi-
mates the 200 fathom curve as an inshore limit from Palima Point to s
Cape Kumukahi and extends 1 mile to 9.5 miles offshore. Specifically,
latitude 19°06'00"N to latitude 19°27'00"N, longitude 154°33'00"W on
the east 8nd latitude 19°08'00"N to latitude 19°11'00"N, longitude
155°27'00"W on the west and paralleling the coastline. Hydrography was
conducted from December 5-6, 1979 and from September 17 to November 7,
1980. There is no shoreline on this survey. Two tide gages, Honuapo
and Pohoiki were installed and operating during the survey. However,
Honuapo was considered adequate for office reduction of sounding data.
Field tide reduction of soundings was based on predicted tides from
Honolulu, Hawaii, corrected to Honuapo, Hawaii. Sounding differences
between the final field sheet and the smooth sheet are attributed to
the application of approved tidal zoning during processing at the
Marine Center. Depths of water range from 46 fathoms to 3042 fathoms.

The Projection Parameters, Signal List and Electronic Corrector
Abstract were amended during the verification process. All corrected
data is listed in the smooth printouts to accompany the final PMC
plot.

2. CONTROL AND SHORELINE

Stations located to Third Order, Class I standards were used to control
the hydrographic survey. One station, POHOIKI BAY BREAKWATER LIGHT 2,
1980, was considered a Third Order, Class II (no check) position. Four
types of positioning systems were employed during ship operations:

1979 work utilized exclusively the Teledyne Hastings Raydist equipment
in a hyperbolic mode: 1980 work used the Hastings Raydist and Motorola
Mini-Ranger III electronic systems in a range-range option. Addition-
ally, the Mini-Ranger III was configured in a range-azimuth set-up with
Wild T-1, T-2 theodolites for azimuth control. Calibration was accomp-
lished using either Motorola Mini-Ranger III or visual fixes. The
following comment speaks to the positioning validation procedures used
during Raydist operations. Multiple lane jumps were experienced con-
tinuously during 1979 and 1980. As a means of recovering this data,
the Mini-Ranger III was used to capture a second set of independent
rates. Rates were then converted to lanes for a check comparison in
positioning the vessel track. However, in many instances, this short
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range system was used in excess of 30,000 meters. Specific information -
and procedures are adequately described in Parts F and G of the ship's
descriptive report and the Horizontal Control Report.

An offshore survey at 1:80,000, H-9856 (RA~86-3-79), does not require ,
any shoreline delineation. Graphic depiction of the photogrammetric <
manuscripts is referenced to the inshore adjoining surveys.

3. HYDROGRAPHY
Soundings at crossings are in good agreement. s

The bottom configuration and determination of least depths are ade- /
guate. It should be noted that line spacing on this survey is gener-
ally 3200 meters or 2 miles between sounding lines. As this area is
volcanically active, it is possible that shoaler depths could exist.

Development of all standard depth curves is satisfactory. Again, line”
spacing is such that the depth curves are basically interpolated be-
tween data points.

4, CONDITION OF SURVEY

The smooth sheet and accompanying overlays, hydrographic records and
reports are adequate and conform to the requirements as stated in the
Hydrographic Manual, PMC OPORDER and the Data Requirements Letter with
the exception of:

é@gb a. Junctions with H-9914 eﬁéle?aagze}, H-9916 /(RA=~26=5=86"), H-9917 -
( ) and H-9918 RA—20—+80 pooT, -Gepersdty, very few
soundings from the inshore surveys overlap with this oftfshore sheet.

This necessitated drawing depth curves in many areas without supporting
sounding data. See Hydrographic Manual Section 4.3.2, Junctions and

Overlaps.
o)
b. Junctional survey H-9914 (RA=20=4=80) was not discussed in the -
ship's descriptive report. See Hydrographic Manual Section 5.3.4,
Descriptive Report Text.

c¢. Third Order, Class I stations as described in the 1979 and 1980 -~
descriptive reports, signal lists and the horizontal control report are
not standardized. Abbreviations, incorrect descriptions and wrong
years all contributed to confusion during office processing.

d. Cape Kumukahi lighthouse was not correctly identified. Light- ¥
houses and other fixed aids are identified by the name as shown in the
most recent edition of the U. S. Coast Guard Light List. See 3.1.1.3,
Station Marks and Descriptions.

29 ﬂe.ﬂe/alsﬁecf

e. The two hand plotted soundingsg, 980 fathoms at latitude
19°11'20"N, longitude 154°41'30"W and 926 fathoms at latitude
19°11'55"N, longitude 154°41'00"W are in error by 1,000 fathoms. The
records were inspected for any possible indication of such depths. No
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significant departure from the surrounding depths was noted. The least
depth on the present survey,is 1905 fathoms.

in Hhs a e
5. JUNCTIONS

H-9856 (nﬁ-égzgzzoa is bordered on the west, northwest, northeast, east
and south by eight contemporary surveys. There is no adjoining survey
on the eastern limits of the current work.

a. H-9914 (RA=20=4~80) (/960)
H-0916 (RA=26-6-80) //950)
H-9917 (RA=80-6<=80) [/789)
H-9918 (RA~20-7-80) /A4)

These contemporary inshore surveys junction along the entire north-
western limits of the present survey; latitude 19°09'00"N to latitude
19°26'00"N, longitude 154°51'00"W to longitude 155°27'00"W in depths of
water from 100-200 fathoms. Generally, few soundings from these larger
scale surveys overlap with this offshore sheet. However, good agree—
ment was made in the adjoining areas where supporting data was avail-
able. The junctional note is inked accordingly.

b. H-9855 (RA=80ud-70) (/F77)
H-9858 (Ré~80=1=28) (/979)

These two offshore surveys join the entire southern boundary of the
present survey; latitude 19°05'00"N to latitude 19°09'00"N, longitude
154°34'00"W to longitude 155°27'00"W. An extensive overlap between
these surveys necessitated the transfer of numerous soundings to
support the matching of standard depth curves. Depths of water range
from 100 fathoms to over 3000 fathoms. The junction has been effected
and the note is inked accordingly. However, adjustments to the curves
in the adjoining areas on H-9855 (1979) and H-9858 (1979) to conform to
those shown on this survey will have be accomplished during Quality
Control. Jemre foovas cm//eﬂu/ 4 pc.

C. H-8091 (AR=SO=1-68) (/948)
H-8002 (AR=36-8-68  (/%8)

These contemporary surveys junction the northeastern limits of the
present survey; latitude 19°22'00"N to latitude 19°27'00"N, longitude
154°35'00"W to longitude 154°53'00"W. An extensive overlap with H-8991
(1968) necessitated the transfer of numerous soundings to support the
matching of standard depth curves. H-8992 (1968) was Jjoined with very
little redundant data. Depths of water range from 300 fathoms to an
excess of 2300 fathoms. The junction has been effected and the note is
inked accordingly. However, adjustments to the curves in the ad-
joining area on H-8991 (1968), to conform to those shown on this sur-
vey, will have to be accomplisheg during Qualit ntrol.

vnctacvs Loy eﬁi/y,auzq?éaﬂ.
6. COOMPARISON WITH PRIOR SURVEYS

H-46552 (1927) 1:250,000

v

/
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The comparison with this reconnaissance survey accomplished in 1927
reveals little information about how the area has changed. Basically,
no significant changes appear to have occurred in the last 52-53 years.
The displacement of soundings and the lack of sounding line data can
create discrepancies of up to 100 fathoms between surveys. There
appears to be no pattern of either a subsistence or uplifting. The
area has likely remained fairly stable except where active volcanic
processes are taking place.

The sunken rock at latitude 19°20'00"N, longitude 155°00'00'"W plots in v , #
depths of 200-300 fathoms of water on the present survey. This feature €1 +{f’§ﬂﬁv
is probably displaced some 800 meters from its true inshore position.

Refer to H-9917 6RA-QQ—6=8ﬂgﬁﬁﬁh inshore 1:20,000 scale survey for dis- deorice™
position of this item.

H-8991 (1968) 1:30,000

The charted soundings from this survey reflect excessive overlap in the
junction area. This sheet is spoken to in Section 5, Junctions.

There were no numbered or dashed Pre-Survey Review items for investi- v
gation.

9™
H-9856 (RA—86=2=79) is adequate to supersede the prior surveys within -

the common area.

7. COMPARISON WITH CHART

a. Hydrography - A chart comparison was made with Chart 19320,
12th Edition, June 17, 1978 and Chart 19004, 28th Edition, June 7,
1980. The charted information originates with the previously discussed
prior surveys and an unknown source(s). A comparison with those
soundings charted from an undetermined source reveals the same trends
as discussed in Section 6, Comparison with Prior Surveys. However,
four individual soundings merit further discussion:

(1) 1460 fathoms (ED) — No attempt was made to locate this
item during the present work. The geographic position, latitude
19°13'55"N, longitude 154°51'30"W falls between sounding lines. The -
evaluator recommends that the chart compiler research the origin of dﬁk:gﬂc;
this sounding. Although existence may be doubtful it 1s recommended

that the 1460 fathoms (ED) be retalnpd. ﬁé,/ Safyf; Frw iy
Swe i /anvzsl /V112’g451;&g /7545 BP33942)
(2) 910 fathoms (latitude 189°18'45"N, lo gltude l54°51 OO'

The ship ran a series of development lines near the charted p051t10n.
However, the Raydist equipment experienced multiple lane jumps during
this investipation and consequently missed the charted position. A
least depth of 1286 fathoms was found. The evaluator concurs with the
ship's discussion of this item. Although existence may be doubtful, it
is recommended that the 910 fathoms continue to be charted.

J&;@c,,

(3) 415 fathoms — No attempt was made to locate this item
during the present work. The geographic position, latitude 19°07'30"N,
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longitude 155°16'00"W falls approximately 1 mile southeast of a present
survey depth of 412 fathoms. The evaluator recommends ch tlng the '
present survey soundings. barfacd IS Sroeny 0/7&//«- ‘;o 2 1256
S MY frnck sne survey, BFI7777

(4) 1839 fathoms (Chart 19004), 1913 fathoms (Chart 19320) -
latitude 19°11'50"N, longitude 154°40'30"W. A development of th1s area
by the ship produced a least depth of 1905 fathoms approx1mate1y“¥fm11e
west of the charted depth. However, a least depth of 1839 fathoms on
Chart 19004 originating from an unknown source, was compiled in 1980.
The evaluator recommends retaining this shoaler depth ggr ig;iting. -

-

The ship did not compare the present survey with Chart 19004, 28th
Edition, June 7, 1980. Several additional soundings have been added to
this area since the 1978 compilation of Chart 19320, 12th Edition, June

17, 1978. and appencled gustty comtbo! oo merrts

With consideration of the above items, the present survey is adequate
to supersede the charted hydrography within the common area.

/e

b. Controlling Depths - There are no controlling depths within the
limits of this survey. -

c. Aids to Navigation - Two fixed aids, Cape Kumukahi Light, and
Pohoiki Bay Breakwater Light 2 are located within the limits of this e
survey. Both aids were located by Third Order methods and appear to
meet the intended purposes.

8. COMPLIANCE WITH INSTRUCTION

1979
H-9856 (RA=tw2=rd) adequately complies with the project instructions
except as noted in Section 4, Condition of Survey.

9. ADDITIONAL FIELD WORK

77
H-9856 éRA—SG—G-égﬁ is a good basic survey. Additional field work is
not required.

Respectfully submitted,

B Mg, Ofizad)

Bruce Alan Olmstead
Evaluator

Examined and Approved,

£ LG

Sames S. Green
Chief, Verification Branch




U.S. DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL OCEAN SURVEY

Pacific Marine Center

1801 Fairview Avenue East

Seattle, Washington 98102

May 12, 1982

TO: CPM - Charles K. Townsend /
L
FROM: CPM3 - John W. Cav‘penter%‘/

SUBJECT: PMC Hydrographic Inspection Team Report for Survey H-9856

This survey is a basic hydrographic survey offshore Palima Point to Cape
Kumukahi, I'sland of Hawaii, Hawaii. This survey was conducted by NOAA Ship
RAINIER in 1979 and 1980 in accordance with Project Instructions OPR-T126-RA-79
dated July 20, 1979; Change No. 1 dated August 2, 1979; Change No. 2 dated
August 6, 19793 Change No. 3 dated August 21, 1979; Change No. 4 dated October
3, 1979 and Project Instructions OPR-T126-RA,FA-80 dated August 4, 1980; Change
No. 1 dated August 8, 1980; Change No. 2 dated August 15, 1980; Change No. 3
dated September 9, 1980 and Change No. 4 dated November 28, 1980.

Aenge #4 15cncof af For Frokd nawtk corpltins

This survey was processed using the evaluation system wherein the verifi-
cation and evaluation of the survey are divided into two distinct phases.

The following items were noted:

1. The sounding line gap at approximately 19°11.5'N and 154°50'W is
due to loss of the echogram trace. Due to the depth of water, this does not
affect the survey.

2. From latitude 19°-21'N to the northern hydrglimits, line spacing *~
between the 500 fathom and 1500 curves exceeds the 3200 meter requirements.
Due to the depth of water and the adjacent depth curve configuration, this
does not adversely affect the survey. ‘

The inspection team finds H-9856 to be a basic survey adequate to super- V
sede common areas of prior surveys and charted hydrography. Administrative
approval is recommended.

Y i

lff'ﬂohn W. Carpenter

A A G-

~“STeenstand Jarips S. Greer]

10TH ANNIVERSARY 1970-1980

National Oceanic and Atmospheric Administration

A young agency with a historic
tradition of service to the Nation




ADMINISTRATIVE APPROVAL
H-9856

Offshore Palima Point to Cape Kumukahi, Island of Hawaii, Hawaii

The smooth sheet and reports of this survey have been examined and the survey
is adequate for charting and to supersede common areas of prior surveys,

The sources of each of the following charted soundings should be investigated:

1. 1460 fathoms (ED), reference Section 7VJ) f the Ve 's R’;?rt
| ry conrbw/ commet

2. 910 fathoms, reference Section 7(2) of the Ver1f1er s R

3. 1839 fathoms, reference Section 7(4) of the Verifier's Report
dﬁetﬁk:
If these sources are not substantiated by specific data which add credence to
their accuracy, they should not be carried forward for charting and this survey

should supersede them. These d&magg/’;¢f74;;H PSCENGICOUS  SAr s
e Joi Oarrres, Faveiary # Smat shee?)
Aoweer racopmesc/atoons for harting .
//aaeyaau1as cxnz,guwéérﬂaq e gikuzyj,n7ﬁ4: Aﬁ%aar/L

Hlpe

7Daté

Charles K.
Director
Pacific Marine Center

ownsend




UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration

NATIONAL OCEAN SERVICE

OFFICE OF CHARTING AND GEODETIC SERVICES
ROCKVILLE, MARYLAND 20852

N/CG242:1Q

October 29, 1984

T0: Roy K. Matsushige (€27
Chief, Hydrographic Surveys Branch

THRU: Chief, Standards Section {4\

7
FROM: Lisa Quinlan_.csa-
Quality Evaluatory

SUBJECT: Quality Control Report for Survey H-9856 (1979-80), Hawaii, Island of
Hawaii, Offshore Palima Point to Cape Kumukahi

A quality control inspection of survey H~9856 was accomplished to monitor the
survey for adequacy with respect to data acquisition, delineation of the
bottom, determination of least depths, navigational hazards, junctions,
sounding line crossings, smooth plotting, decisions made and actions taken by
the verifier, and the cartographic presentation of data. Revisions and
additions to the smooth sheet, plus helpful comments made to the verifier, are
identified on a one-half scale copy of the survey to be furnished the verifier.
In general, the survey was found to conform to National Ocean Service standards
and requirements except as stated in the Verifier's Report and the HIT Report.
The following supplements the Verifier's Report.

1. The charted 910~ and 1,460-fathom soundings, at latitude 19°18'45"N,
longitude 154°51'00"W and Tatitude 19°13'55"N, longitude 154°51'30"W
respectively, originate with sonic data furnished by the U.S. Navy (C/L 86,
1940; BP-33912). These charted soundings fall along gradual slopes near /
present depths which are at lTeast 400 fathoms deeper. It is recommended that
the depths shown on the present survey be charted.

2. The 1,839-fathom sounding charted on chart 19004 (28th Edition, dated

June 7, 1980) at latitude 19°11'50"N, longitude 154°40'30"W originates with

1969 data furnished by Scripps Institution of Oceanography (BP-100576). Some
development was accomplished in this area; however, it is considered

insufficient to prove or disprove the existence of this sounding.

Additionally, this feature is a "named" seamount (Hohonu Seamount). Therefore,
it is recommended that the sounding be retained on chart 19004 and included on
chart 29320, and that the geographic name be applied to both charts.

cc:
N/CG241
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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

N/CG24x1:DEW
FEB 20 |86 *

TO: N/MOA - Wesley V. Hull
N/MOP - Robert L, Sandquist
da

[
FROM: N/CG2 - J. Austin Ygag

SUBJECT: Reports of Compliance for Hydrographic Surveys

I have decided that a special "Report of Compliance" is no longer
required for those remaining hydrographic surveys processed under
the Verification/Quality Control system in place prior to October
1982. You will no longer receive these reports. Statements made
in the Verifier's Reports, modified as necessary by the Quality
Control Reports, will suffice with regard to compliance with
project instructions.

After their examination of the Descriptive Reports for Automated
Wreck and Obstruction Information System (AWOIS) file revisions,
Operations Section (N/CG241) personnel will insert a copy of this
memorandum into each Descriptive Report to provide appropriate
authority for the missing compliance report. 1In accordance with
past practice, we will forward a copy of the Quality Control
Report to you for your information.

cc:
N/CG22 - Nortrup
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RECORD OF APPLICATION TO CHARTS

FILE WITH DESCRIPTIVE REPORT OF sSURVEY No. H-9856 .

1. Letter all informa

A basic hydrographic or topographic survey

tion. -

INSTRUCTIONS

supersedes all information of like nature on the uncorrected chart.

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 Reviev

CHART DATE

CARTOGRAPHER

REMARKS

/97320 %’-5—8‘?7

FullJP ft@rificatior. Review Inspection Signed Via

Drawing No. /(ﬂ

50 2| F-/19-59

Full Past-Before After Verification Review Inspection Signed Via

WM
: J

Drawing No. 3

N

Full BemBefore After Verification Review Inspection Signed Via

7 51% 7

27 L LblE 272 N\

A

Drawing No. /X / 33-:2/0

/004 8/9/7'0 %MAC&/ Full Pere—Befere After Verification Review Inspection Signed Via
Drawing No. Ayl ag0/ af sndas: fom S5 Fhry /7320.
{ ;
/70/0 g///?d) W,@W{IKM Full PerePedore After Verification Review Inspection Signed Via
- A

Drawing No. ﬁ,// Of'ﬂ’//c'; 74,:,\ ,{5,/473 ’{}nm S5 Fhrw ./7404:

Aenracer/

Full ParrBefere After Verification Review Inspection Signed Via

[Fo07 6’/ o/ 50

Drawing No. L/ 9090/, of srckzs. ﬁmbsj Fhres /FOOL
7

330 5/24/90

Full RaseBrefore After Verification Review Inspection Signed Via

5/»/%&,;»6@\

Drawing N°fu// aff-//c.a//o:\ of Sncpfs Srom 58 %/rlu

/1004, /9050, 19007.

| Full Part Before After Verification Review Inspection Signed Via

Drawing No.

Full Part Before After Verification Review Inspection Signed Via

Drawing No.

Full Part Before After Verification Review Inspection Signed Via

Drawing No.

FORM CAGS5-B352 SUPERSEDES ALL EDITIONS OF FORM CaG5-978.

AT

USCOMM.OC 8558-P6&3




