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DEPARTMENT OF COMMERCE
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Rov. Aug. 198

Name oF Station: KEEL S8OUTH BASE srare:

CHier or Party: L. O.- WILDER

DESCRIPTION OF TRIANGULATION STATION .r}

National Ocean Survey
OLD HAWANAN DATUM

B80UTH XONA DISTRICT.
HAWAII county: HAWAIY

Year: 1948

HORIZONTAL CONTROL DATA o

191553 STATION 1051
HAAAL I
LATITUDE is °go’ TO 15 °3p’

LONGITUDE 355 ©3p9’ TO 156 °J20'
DIAGRAM NE 5.1,5 HAWAIlI

ADJUSTED HORIZONTAL CONTROL DATA

nameor station.  KEED SOUTH BASE

Dewcribed by: O, J. HOEPPEL

NOTE, | HEIGHT OF TELESCOPE ABOVE BTATION MARK 6,2  METERS.H HEIGHT OF LIGHT ABOVE STATION WARK WETERS,
2 Surface-station mark, DISTANCES AND DIRECTIONS TO MARK, MARKS AND
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
oBsECT - DIRECTIONS
foat { meters = . =
PALEMANO 00 00 00
Sub Station 4 . 21,30 | o oo
12a 'R M 1 NE 29.918 9.1201 82 &7
122 [R ¥ 2 8 19.696 6.004| 207 &5
Boundary Monument 33.375! 342 52

The station 18 looated on & flat lava bed about 1 mile north of
Honaunau Bay, about O.4 mile east of the beach, 7O feet goutheast of the
oconter of a ocattle guard, 69 feet south of & rook wall, 17.3 fest east of
the centerline of the highway whioch runs between Napoopoo and Honaunsu Bay
and about 3 feet higher than the highway.

g To reach from the post office at Napoopoo, go south on the rosd
which leads to Honaunsu Bay for miles to the station on the left hand
égide of the read,

The station 1s a standard diek, stamped KEET § BASE 194d, get
into & drill hole in flat lava bedroek.

Reference mark number 1 is a standard aigk, etamped KEEI 8 BASE
ﬁﬁ 1 1948, set into a darill hole in flat lava bedrock. It 1s loocated
«7 foet eagt of the centerline of the highway and is about the same

elevation as the gtation.

Reference mark number 2 1s a gtandard 41k, stamped KEEI 8 BASE

NO 2 1948, get into a arill

hole in flat lava bedrosk. It 1s located

14 reet emst of the centerline of the highway and 1s about 2 foet lower

than the station.

Bubstitute Statien 'A' ig the center of the interseations of
the highway and the eattle guard. It 18 1.33 meters lower than the station.

The boundary monument 1s & 1 inch iron pipe which projects about
1 foot from the top of & square oconcreste post. The oonorete post ia
stamped J B M KEAWE 1920. It is looated on the south side of a rock wall,

-

Bishop Estate.

*Refers to nates I

b 27.4 feet west of the centerline of thse
i than the station. This mark is believed to be & boundary marker for the

highway and 1s about 2 feet lower

leveling la belng d

clackwise, reforved to lnltlal sfation.

s of
1T only, when no

10600-1 v 5. eovisnerat re.uTins IR

(continued on next page)

NOAA FORM 76-31
n-78)

srare  HAWALL vean 16548 SECOND OncEn
sounce 6= 9276
akoveTIC LATITUDE. is 26 14,85z tevamion 42.7 werens
GEODETIC LONGITUDE: 155 55 03.083 140 FEET
STATE COORDINATES (Feet)
STATE & ZONE CODE x v 8 ORA o wniLLw
HI i 5101 356+151.26 2164554454 - 008 20
3 PLANE AZIMUTH HAS BEEN COMPUTED BY THE #IORA 8 FOAMULA NEGLECTING THE SECOND TEAM
GEGDETIC AZIMUTH FLANE aZiMuTH "
i O GL (From south) (From somths coot
KALAPA 293 43 51,2 293 52 11 5101
QE 0e2




JUN 1978

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

HORIZONTAL CONTROL DATA

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the
NATIONAL GEODETIC SURVEY
KEEI SOUTH BASE (continued) OLD HAWAIIAN DATUM
~ORM 526a U.S. DEPARTMENT OF COMMERCE 1
(9-18-89) COAST AND GEODELTIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION

name oF station: KEEI SOUTH BASE
estasuisrepey: L.C. Wilder  vear: 1948  srare.  Hawaii

recovereo ev:* R.C. Munson vear: 19 county: Hawaii
Island: Hawaii
HEIGHT OF TELESCOPE ABOVE STATION MARK 1 .610 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
. OBJECT BEARING rEET METERS DIRECTION
KALAPA | cccmecemae-- 1948 DISTANCE apd DIRECTION--—---4 L 00 00 00.0
R.M. No, 2 S 19.696 6.004 67 L4 19
Boundary Monument 33.375 [202 41 58
R.M. No. 1 . NE 29,918 9.120 302 46 19
KALAPA (HGS) 1884 -===-= 1968 DIST#NCE and DIRECTION-----~4 OO0 00 00.0
R.M. No, 2 - s 7, 19.682 6.000 ;' 67 42 05 4
Keawe (JEM) 1920 °, WNW , 76.547 ° 23.332 202 34 1l2.2 7
NapooRoo Light 1928 NW | , , 221 27 12.1
R.M. No. 1 NE 29.933 ° 9.124, 302 46 50 ~

Station was recovered and all marks found in good condition, however
a discrepancy of 10,043 meters was noted in the distance to Keawe (JEM)
1920; it was double-checked and the 1968 distance is correct. A complete
description follows:

Station is located about 2-1/2 miles west-southwest of Honaunau,
2-3/L miles south of Napoopoo Bay and 1 mile north of the City of Refuge

National Park, along east side of the macadam road leading to Napoopoo Bay.

To reach station from the post office in Honaunau, go south on State
Highway 11 for 1.7 miles to_junction; turn sharp right and go downhill on
State Kighway 16 for 3.5 miles to road junction at the City of Refuge.
Continue ahead, northerly, on macadam road for 0.8 mile to station on
right, at cattleguard and stone fence.

Station mark is a standard disk stamped "KEEI S BASE 1948", cemented
in a drill hole in lava bedrock on low mound about 3 feet higher than
road. It is 17 feet east of center line of road and 71 feet south-south-
east of center of cattleguard.

Reference mark number one is a standard disk stamped "KEEI S BASE
NO 1 1948", cemented in a drill hole in bedrock at same elevation as
gtation mark and 4 feet northeast of the base of a clump of large thorn

rush.

Reference mark number two is a standard disk stamped "KEEI S BASE
NO 2 1948", cemented in a drill hole in the south end of the same lava
rise the station is on . It is 14 feet east of center line of road and
about 1 foot lower than station mark.

Keawe (JBM) 1920 is a l-inch iron pipe, projecting 14 inches from
a 10 x 10-inch concrete block with "KEAWE.S JEBM 1920", inscribed in it.
It is 16 inches south of stone wall, 9 feet north of a metal gate, 27
feet west of center line of road, and at same elevation as station mark.

*Name of ch.. ey should be inserted hete. The officer who actually visited the station should sign his aame at the end
of the recove.

* - One of these forms must be used for every station recovered. UBCOMM-DC 3T173-PS8

QUAD 191553

LATITUDE
LONGITUDE
DIAGRAM

°
o

STATION 1051

RT0
+ 10

°

’




JUN 1578

U. €. DEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY |, NATIONAL GEODETIC SURVEY

Keokea (Hawaii Island, E. R. Hand, 1928).—On western coast of Hawaii, in
the district of Keokea, Kona, by the sea, about 1 mile south of Honaunau Bay
(City of Refuge), at the head of an indentation sometimes known as Pukakio
Bay, 150 meters east-northeast from the point where the ancient but well-marked
trail climbs the low cliff on the way south from the City of Refu e, and 50 meters

cliff that trends north and south. Station is on
top of a prominent lava bubble which riges abruptly from the surrounding flat
to an elevation of 120 feet, Marked by a standard disk station mark.
RECOVERY NOTE, TRIANGULATION STATION

Naue or sTaTion: KEOKEA R

estasLisuen ay: E,R. Hand vear: 1928 STATE: Hawaii sencu Markes) ALso
Recoverepnv:  R.C. Mungon vear: 1968 county: Hawail
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii

Detailed statement as 10 the fitness of the anginal description; including marks found, stampings, changes made, and other pertincar facts:

Station mark was recovered in good condition. Located about 2-1/2

mlles southwest of the post office at Honaunau and 3/4~mile southeast of

Honaunau Bay and the City of Refuge, above the cliff at Alahaka Bay and
about 600 feet east of the sea, at about 125 feet elevation, on a {r
up lava mound about 10 feet higher than surrounding area.
To reach station from the City of Refuge Headquarters Building, go
southerly on track road along beach for 0.3 mile to end of road at stone

fences. Pack southeast dong good trail for about 1/4-mile to where trail

goes up onto south end of cliff. Leave trail and go northeast along rim
about 150 yards, then go right about 50 yards to statiom.

Station mark is a standard disk, unstamped, cemented in a drill hole
at southwest side of the lava mound, about 40 feet from highest point.

Senu C&GS-526 t1-03)

U.S. DEPARTMENT OF COMMERCE
3COMU-DC 1B809-Rgs COAST AND GEODETIC SURVEY

HORIZONTAL CONTROL DATA

National Ocean Survey
OLD HAWAIIAN DATUM

@ 151553
HAWAI 1
LATITUBE ;6 °g3’ T0 ;¢ °33'
LONGITUDE 155 °30’ TO 15¢ ©pg’
DIAGRAM NE 5.1,5 HAWAI

STATION 1052

ADJUSTED HORIZONTAL CONTROL DATA

oken-

NAME OF STATION KE OKEA
srare  HAWAILI vean 1528 THIRD o noEn
sounce B—SP156
GEODETIC LATITUDE i5 25 ")2'.6"9 ELEVATION 43 METERS
GEODETIC LONGITUDE: 155 54 26.478 SCALED ceer
STATE COOROINATES {Fees})
STATE & ZONE cooEe x Y 0 orA ar ancue
Al 1 5101 355,637.27 2124262.56 | - 0 08 06

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE § ORA @1 FORMULA NEGLECTING THE SECOND TERM

TOSTATIO!

N OR OBJECT

GEODETIC AZIMUTH
(From

PLANE AZiMuTH "

id) CEram vamih) cooE

Q3 275




JUN 1678
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

National Ocean Survey

DEPARTMENT OF COMMERCE
U. 5. COAST AXD GIOOETIC SURVEY

DESCRIPTION OF TRIANGULATION STATION

SOUTH_KONA DIS
HAWAII Cousty: HAWAIT el

Descrived by: C. J, HOEPPEL

Rer. Acg. 18
Name or STaTion: KEOPUKA .. STATE:

Cuier oF PArTY: L. 0. WILDER Year: 19lg

NOTE* | HEIGHT OF TELESCOPE ABOVE StaTion Mark 1, 4 METERS.Y HEIGHT OF LIGHT ABOVE STATION MARK METERS,
c Surface-station mark, AND DIRECTIONS TO MARK, MARKS AND
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
oBIECT BE = ""'l‘““ﬂm ’ mu,cnou «,

PUU ORAU 00 00 00
12a |R. M, 1 N 115.835 | 4.828 | 23 27

KEAWEKAHEXA 0.2 mile 88E 162 38 ob,14
12a |R, M, 2 B5E (42.049 |12.817 | 169 B7 13

The station 1s located on the gummit of a low lava mound about
2.5 miles gouth of Keikiwaha Point, about 2.5 miles weat northwest of
Napoopoo, about 2 miles south of the North and South Kona boundary line
and about 300 feet east of the wegternmost edge of Keawekaheka Point.,

The station is best reached, by boat, from Napoopoo. A calm
landing can be made at the Captain Cook Monument. From the monument pack
weasterly along the beach for about 1.5 miles, then northerly for about
0.2 mlle to the station. Four trees are in & egmall depresslon about 0.1
mile north of the station. The last water is at a house near the Oaptain
CGook Landing. _

The astation is & standard disk, stamped KEOPUEA 1948, set into
a drill hole in bedrock which projeots about 7 feet.

Referenece mark number 1 1s a gtandard disk, stamped KEOPUEA
1 19'&8, et into a drill hole in bedroek whish projeots about 6 feet. It
1s located about 1 foot lower than the station.

Reference mark number 2 1g a gtandard digk, stamped KEOPUKA
2 19165, get into a drill hole in flat bedrook. It i8 located 7.46 feet
lower than the gtation.

Detalled

* Refora to netse In manuals of

! d of clockwise, referred to inttial statien,
1To nearest aeter enly, when ne trigenecsetric leveling is being done,

10-80303-1  w. 5. GevezumeE? Pn.uTIRG GPTIEE

(continued on next page)

NOAA FORM 76-3)
(11.76)

OLD HAWAIAN DATUM

KEJPJKA

NAME OF STATION

HAWAL I

STATE

G- 927%

SOURCE.

HORIZONTAL CONTROL DATA

a 161553 STATION 1053
HAWATL
LATITUDE iS5 °00’' TO 315 °3p’

LONGITUDE 155 °33’ T0 >56 ©30”
DIAGRAM NE s.1,5 HAWAN

ADJUSTED HORIZONTAL CONTROL DATA

1548 SECOND

YEAR oRpER

GEODETIC LATITUDE:
GEODETIC LONGITUDE:

15 25 25,746
155 57 09.162 42 oot

ELEVATION

STATE COORDINATES (Fier)

STATE & ZONE

cooe

x ¥ "

HI 1

5101

3444135.68 2384841.52 - 0 05 04

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢

1R 91 FORMULA NEGLECTING THE SECOND TEAM,

TOSTATION OR OBJECT

PLANE azivyTe
(From south)

GEODETIC AZIMUTH

[ 13
(From south) oo

PUU OHAU

i72 143'31:14 172 52’35. 5101

QE 057




U.S.DEPARTMJEE.'II'\'OF:Iég'D{A'HBERCE HORIZONTAL CONTROL DATA QUAD 191553 STATION 1053

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE o ' 10 o ¢
NATIONAL GEODETIC SURVEY LONGITUDE © ¢ T0 ORR Y
KEOPUKA (continued) OLD HAWAIIAN DATUM: DIAGRAM
roRM 5260 U.S, DEPARTMENT OF COMMERCE it
(9+18-80) COAST AND GEODETIC SURVEY : R

RECOVERY NOTE, TRIANGULATION STATION

name oF station: KEOPUKA ’ B
estasLiswen sy: L,C. Wilder ~ veam iggg STATE: Hawaii

recovereo sy:® R.C. Munson - veam: COUNTY: Hawaii
Island: Hawaii
HEIGHT OF TELESCOPE ABOVE STATION MARK 1 .63 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TG AZIMUTH MARK, R € MARKS AND T OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBRJECT BEARING raET METERS DIRECTION
PUU OHAU =—==m====—me- 1948 DIYTANCE |and DIREGTION----- - o oo 06.0
R.M. No. 1 N 15.835 4.828 23 27 26
KEAWEKAHEKA SSE 162 38 04,1
R.M. No, 2 SSE | 42.049 | 12.817 | 169 07 13
PUU OHAU (HGS) 1883 -w---= 1968 DISTANCE [and DIREGTION---- - 00 00 00.0
R.ie No, 1 ‘ NNE -1 15.822 } 4.822 1 23 23 12 g
Kealakekua, Radio KONA, mast - NE - 55 09 08,5 ’;
KEAWEKAHEKA (HGS) 1891 . , . , 162 38 05.8 ~
R.M. No, 2 . SSE” 42.045 12,816 169 09 06

Station was recovered and all marks found in good condition. A
complete description follows:

Station is located about 2-3/4 miles southwest of Kealakekua and
6000 feet west-northwest of the Cagtain Cook Monument; on Keawekaheka
Point, on a prominent lava knoll about 42 feet above sea level, It is
50 feet east of old heelau, about 250 feet south of a sand area with a

clump of kiawes on it, and about 350 feet east of sea bluff.

go reach station from the post office in Kealakekua, go south on State
Highway 11 for 0.75 mile to power pole 135. Turn sharp right and go down
grade on macadam track road for 0,3 mile to board gate on left, Pass
through gate and go 0.15 mile to locked gate; pass through gate and con-
tinue on field road for 0.65 mile to gate; pass through gate, take left
fork, and go 0.25 mile to fork. Take left fork, go 30 yards to 8ate, fass
through gate and go 0.55 mile to gate; pass through gate and go 0.3 mile
to gate in stone wall, Pass through gate and continue ahead on old track
road for 0.3 mile to T-junction. Go left along coast for 0.25 mile to
board gate. Pass through gate and continue for 0.2 mile to side road
right. Go right, along edge of lava flow, for 0.2 mile to end of truck
travel at trees. Pack southerly about 1/2-mile to station.

Station mark is a standard disk atamged "KEOPUKA 19487, cemented in a
drill hole in bedrock on top of mound, the highest point in vicinity.

Reference mark number one is a standard disk stamped "KEOPUKA 1 19487,
cemented in a drill hole in bedrock about 10 inches lower than station mark.

Reference mark number two is a standard disk stamped "KEOPUKA 2 1948"%,
cemented in a drill hole in a large, flat, smooth, lava area, 7.3 feet
lower than station mark.

RECOVERY NOTE, TRIANGULATION STATION

Nawe oF staTion: KEOPUKA R
estasLmsep sy: L.C.Wilder vear: 1948 - srate: Hawall ®  geyen marx® ALso [
rRecoverep ay: GEH - vear: 1972 © county: Hawaii -

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Detailed statement as to the fitneas of the original description; including marks found, sampings, changes nade, and other pectinent facts:

Station mark and Reference marks 1 and 2 were recovered as described
by R.C.Munson {1968) in good condition.



u.s. DEP»"\l"(TMé‘:‘«l""l‘f OFlgglelMEHCE H O R IZONTAL CO NTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

National Ocean Survey

OLD HAWAIAN DATUM

NO ORIGINAL TEXT

Kipaepae (Hawaii Island, Hawaiian Government Survey, 1898; E. R. Hand,
1914).—On the southern coast of Hawaii, on southern Ka-u, on the slope, 3%
miles south by west from Honuapo Wharf, 780 meters in from the edge of the
180-foot cliffs, and 1,450 meters N. 17° E. from the point where these cliffs turn
inshore, north of a lava flat, and about 90 meters north of a stone wall on the
upper or mauka side of a pasture. Marked by a cross cut in the solid rock, over
which is a 10-foot cairn with 12-foot base, terraced, and painted white.

RECOVERY NOTE, TRIANGULATION STATION

NAME OF STATION: Kipaepae ] COUNTY: Hawail R
ESTABLISHED BY: H.G.S. YEAR: 1898 LOCALITY: Kau, Hawaii
RECOVERED EY: Chas .L.urray YEAR: 1928

Detalled statement as to the fitress of the criginal description:

Location of station: In the southern part of Hawail about 2 1/2 miles south-
vest of Honuapo wharf and about 2 miles below or southeast from Naalchu
Village. Best approach 1s by taking the road that goes down from the rlanta-
ttozistore and theatre. This road stops at a point about 1/2 mile from the
station.

0l¢ mark found: Drill hole in + cut in pahoehoe ir terraced storneplle 10-feet
high,

liew station merk: 10-foot 2 1/2" pipe set in concrete over mark with s tandard
metel target. The stonepile was rebullt as follows: First terrace 16 feet in

Glemeter about 4 feet high; Second terrace, B8 feet in dlameter and about 5 feet

high completely plastered with mortsr and co.crete platform on top.
DEPARTMENT OF COMMERCE RECOVERY NOTE, TRIANGULATION STATION R

W 8. CoaST mm’
Nauz or Bramon: KIPAEPAE
Estasumuso sr:Hawalilan Gove,Yme: 189&5 Brars: HAWAIX
Recovenes ori*L. O, Wilder Ysse: 1948 Comerr: HAWAIZ

Dotalled statement as to the fitness of the original description: In 1939 the original station was reported

to have been recovered by the Territory Survey Department. Also in 1939 a

2 1/2 inoh pipe was reported to have been centered over the original station
and the cairn was plastered with mortar and a concrete platform was built on
top. The center of this pipe was uged as the 1949 gtation. A new descrip-
tion followg--

The statlon 1s located about I miles south southwest of Honuapo,
about 2 miles south southeast of Naalehu, about 0.7 mile north of the sea,
about 100 yards west of a rock wall and at the end of a dim track road,
Higher ground is to the north.

To reach from the poat office at Naalehu; go south, on the paved
road, for 0.15 mile to the end of the pavement; continue straight ahead, on
a dirt road, for 0.05 mile; pass through a board gate and follow the dirt
road southerly, pagsing through the village dump, for 1.7 miles; pass to the
left hand slde of a large wooden tank and continue aoutherly, on a dim track
road, for 0.2 mile; Raas to the left hand gide of a steel boller and conti-
nue southerly for O.% mile to the end of the road and the atation.

¥ The atation 1s the center of a 2 1/2 inoh pipe which projects

about 2 feet from the top of a oiroular stone and oonorete platform which
is about 7.5 feet in height and about 8 feet in dlameter, ¥ho stone and
conorete platform rests on a ciroular base of stonea which 18 about 16
feet in dlameter and about 3 feet high,

Objeot Direction Distance
KAMILO (metal target) 00 00 00 B88W
AKIHI (metal target) 93 30 59.8 NW
KAMEHAME 1939 (metal target) 196 &7 12,3 m

(continued on next page)

NOAA FORM 76.31
{h.7s)

ADJUSTED HORIZONTAL CONTROL DATA

@ 191553 STATION 1054

LATITUDE ;g %90’ TO

o3r

LONGITUDE 155 °30° TO j56 °pg°*

DIAGRAM NE 5.1,5 HAWAI

NAME OF STATION: K I PA EP AE
stare. HAWATL vean 1898 secono
SOURCE G- 92 79

GEODETIC LATITUDE 1 ‘92 '} 6754 ELEVATION 24107 werens
GEODETIC LONGITUDE 155 34 20,573 4c5 FEET

STATE COORDINATES (Fret)
STATE & ZONE coDE x @ ond aancie
HI 1 5101 4749963.53 T44324.50 - doias

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ 51 A 8/ FORMULA NEGLECTING THE SECOND TEAM,

TOSTATION OR OBJECT

GEODETIC AZIMUTH
(From sowtb}

PLANE aZmuTH "

(From wuth) cooe

KAMILO

25 05 53.6

25° 07‘ 19. 5101

QE 0Sc




JUN 1978
U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

STATION 1054

HORIZONTAL CONTROL DATA

QuAD 191553

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE o ¢ 70 :
NATIONAL GEODETIC SURVEY LONGITUDE e + T0 ©
DIAGRAM

KIPAEPAE {continued) OLD HAWAIIAN DATUM

RECOVERY NOTE, TRIANGULATION STATION U's DEPARTMENT OF THE INTERIOR

R GEBLGCIEAL BURVEY™  REPORT ON PERMANENT SURVEY MARK AREA OFFICE
naxe oF station:  KIPAEPAE s Hawaii 3
gstaBLisuep 8y:  HGS vear. 1898  statE: Hawaii BEncCH MARKS) ALso g:ﬁ::::i R, Cj'::u T S?ugwf“g?'ﬁonuapo
RECOVERED BY: D.M. Whipp vear: 1967  county:  Hawaii o (Direction and disiance)
AIRLINE DISTANCE AND DIRECTION PROM NEAREST TOWN: Island: Hawaii Listen ... KIPAEPAE
Dexcranzy { TyrEoF MaRk: BM ......... TT..... TRIANG, ..2(.._...
Detarled statement as to the titness of the onginal descnption; imcluding marks found, stampings, changes made, and other pertinent factar CoNDITION ESTABLISHED DY
Station was recovered in good condition. A complete description Lat. .19 02 26,794~ Disturbed [ vses [ vser [
follows: _ Long. ..155. KL §~°--9-7-3-“ Destroyed [ USC&GS B StateGS 0
Station is located in the southern part of the island, about 2 miles i Elev 22 fect Not Found O usnes O usnFs O
south-southeast of Naalehu and 1/2-mile northwest from coast-line, at 3 uscLo| O g
about 465 feet elevation, in brushy pasture land. E . usBLM/ (Oder)

3 hTo riic? ststioni{rom the po;}t; ofﬁceoin Naalehu, go ﬁas{ on State 2 (kR CR RN CRON |
ighway or 0.1 mile; turn right, go 50 yards, then take left fork H { ¥
and go 0,15 mile to fork. Take left fork and go 0.5 mile to locked gate 5 The station was recovered in good condition. All description adequate. . l‘&'

after passing dump. Pass through gate and continue for 0.25 mile; take £ This is part of the Parker Ranch.

left fork and go O.4 mile to board gate. Pass through gate and go 0.5
mile to board gate on right fork., Pass through gate and continue, on
right side of stone wall, for 0.55 mile to dim left fork. Take left fork
and go 0.2 mile to board gate. Pass through gate, turn right, along fence,
and go 0,1 mile to station.

Station is the center of a 2-1/2-inch iron pipe_ that projects 2 feet
from the center of a circular, stone and concrete platform & feet in
diameter and extending 5 feet above a larger stone and concrete base
that is 16 feet in diameter and extends 4 feet above ground. A remov-
able, red and white metal target 8 feet tall sets in the station pipe
Station is 30 feet southwest of track road, 400 feet southwest of a
stone wall and 60 yards southeast of a fence line.

NOTE: Key for locked gate was obtained at the Hawaiian Ranch Co.
office in Naalehu,

Susmrrrep oy ... Yukio Yamamoto . . .

TITLE ... Darg...1/26/78

Macks found In good condition nesl not be reported.
FILL IN ALL AVAILABLE INFORMATION



" JUN 1978

U.S. DEPARTMENT OF COMMERCE HOR|ZONTA|_ CONTROL DATA o 161553 STATION 1055

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWALL

NATIONAL OCEAN SURVEY , NATIONAL GEDDET IC SURVEY . bythe LATITUDE g %03’ T0 19 °3p'
National Ocean Survey LONGITUDE 155 ©30’ T0 156 ©00’
OLD HAWAIIAN DATUM DIAGRAM NE 5.1,5 HAWAI
NO TEXT ADJUSTED HORIZONTAL CONTROL DATA
NAME OF STATION Kl PAHOEHOE
srare, HAWAIL vean 1884 THIRD s
sounce, 6-SP15€
GEOOETIC LATITUDE 15 %5 ’13‘.153 ELEVATION. METERS

155 53 17.122 e

GEQDETIC LONGITUDE

. STATE COORDINATES {Fert}

Ll STATE & ZONE cobe x v 0 ond ol ancit
w O
HI 1 5101 3669142454 152,7381l.¢4 = 0 07 41
* PLANE AZIMUTH HAS BEEN COMPUTED 8Y THE # oRA 8 FOAMULA NEGLECTING THE SECOND TEAM.
GEODETIC AZIMUTH PLANE aziMuTe ”

e T (From routh) v anth cooe
i
|
|

-
1 |
-4 |
~—
.
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DEC 1979

U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY + NATIONAL GEODETIC SURVEY

by the

HORIZONTAL CONTROL DATA

National Ocean Survey
0l1d Hawaiian Datum

NOAA FORM 76-39
02-70)
(FORMERLY C3GS FORM 5281

U.S. DEPARTMENT OF COMMLn e
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTAATION
NATIONAL GEODETIC SURVEY

DESCRIPTION OF TRIANGULATION STATION

wame of station: KUKU © state; Hawail - county:  Hawaii -
wearesT Town: Keelila - QuapRancLe vo. 191553 -
cwier oF PARTY;  GEH - YEAR: 72 - pescriveo 8y:  RDB -

nove,’

MEIGHT OF TELESCOPE ABOVE STATION MARK METERS,! HEIGHT OF LIGHT ABOVE STATION MARK METERS.

Detatled

*Refers to notes in masuals of and state publi
1To neacest meter only, when no trigosometsic leveling 1s being dose.

SURFACE-STATION MARK, DISTANCES AND DIRECTIONS TO AZIMUTH MARX, REFERENCE MARKS AND PROMINENT
TATION MARK OBJECTS WHICH CAN BE SEEN FROM THE GROUND AT THE STATION

DISTANCE
rEET

OBJECT BE

DIRECTIONS

METERS

RM NO. 1
RM NO. 2

WSW
SE

5.088"

16.69/
8.08Y| 2.L.6l

station is located in a lava flow on the weatern
coast of Haweii Island about 11,5 miles south Kealakekua
Bay and 6.5 miles south of the town of Kealia.

To reach station from Kealia, travel south on State
Highway 11 to Alae School, continue south for about 1.1 miles
to the Pebble Beach Estates road on the right. Turn right and
travel down the paved sideroad:%he beach and the end of truck
travel. Pack southerly across the end of a small bay and
continue along the shoreline for approximately % mile to
a point west of twin lave protrusions rising about 3 feet above
the surrounding lava flow and 200 feet inshore to the sea blurf.
Pack easterly to the lava protrusions and the atation.

Station is a standard traverse disk stamped "KUKU
1972" cemented in a drill hole atop the western lava protrusion,
and is surrounded on the south and east by low brush.

Reference mark No. 1 is a standard disk stamped
"NO. 1 1972" cemented in a drill hole in lava rock approximately
four feet lower than the station.

Reference mark No., 2 is a standard disk stamped
"NO. 2 1972" cemented in a drill hole atop the eastern lava
protrusion at about the same elevation as the station.

This station was located by intersection from stations
HOOKENA, PUIWA, AND WAIKAKUU L.

of Dicecti 1 d

ang| refeszed to 1ms
% U.S. GOVERNMENT PRINTING OFFICK: 1071.780-03

aquap 191553

sTATION 1056

HAWALY
LATITUDE 190 000 70 19° 30
LONGITUDE 1550 300 10 1560 00

DIAGRAM NE 5-1,5

HAWAI

ADJUSTE&WT%I’ GRYTROL DATA

KUKU 0BS BY NGS
NAME OF STATION
HAWALI 1972 SECOND
STATE YEAR ADER
G-14950
SOUACE
19°18° 34512009
GEODETIC LATITUDE E‘t VAT METERS
GEODETIC LONGITUDE 155 53 2".20“27 SéAlEB FEET

STATE COOADINATES (Feet)

STATE & ZONE 114 x ¥ pouRA @ At y
HI 1 5101 3654509436 173,055.66 - 0 07 4%
® PLANE AZIMUTH HAS BEEN COMPUTED BY THE @ ‘“RA &1 FORMULA NEGLECTING THE SECOND TERM
GECOETIC AZIMUTH PLANE aZivuTr
TOSTATION OR OBJECT g il coaE
THESE DATA OBTAINED FROM ADJUSTMENT OF SEP 1979
RL 188




U.S. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA 0 151553 staTioN 1057

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAL 1
NATIONAL OCEAN SURVEY |, NATIJINAL GECDET IC SURVEY I by the LATITUDE 15 %00’ T0 3¢ °3p’
National Ocean Survey LONGITUDE 155 °39° TO 356 900’
OLD HAWAIIAN DATUM DIAGRAM (¢ 515 HAWAN
NO TEXT. ADJUSTED HORIZONTAL CONTROL DATA
NAME OF STATION LA ULA
srare HAWALL vean 1890 THIRD —
sounce: O=SP156
GEODETIC LATITUDE 19 01 “ ’2 5 '.0"9 ELEVATION METERS
GEODETIC LONGITUDE! 155 46 2 2’915 FEET
STATE COORDINATES (Feet)
STATE & ZONE CODE x A di0rd ¢ aNGLF °
Hl 1 5190% 405,820.00 147,4853.72 - 205 4
N PLANE AZIMUTH HAS BEEN COMPUTED BY THE § 'ORA 0/ FORMULA NEGLECTING THE SECOND TERM,
GEODETIC AZIMUTH PLANE azimuTh "
I2.8757I0N oA Op ECT {From south) Them womih| cooe

g = g -




JUN 1678
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

National Ocean Survey
OLD HAWANAN DATUM

NO ORIGINAL TEXT

Lae Loa (Hawaii Island, Huwaiian Clovernment Survey, 1884; E. R. Hand,
1913).—On west coast of ﬁawaii, Kona District, on the outermost part of the
great rounding point 1% miles south of Honaunau Bay, 1% miles northwest
from Hookena, and about 25 meters from waters edge on west. Marked by an
iron bolt driven into a crack in the rock, and sourrounded by four equidistant
crosses, the lines connecting these crosses dia; onally intersecting at the station.
A large cairn was erected over the station an painted white.

cEraTIwmTorcoMmtac  RECOVERY NOTE, TRIANGULATION STATION R
Form 596

Name or Sramon: LAE LOA

Earasussrs »v: Hawallan Govt.vean: 1884 sram:

Rscovzmeo ar*L, O, Wilder Ysae: 1948 Couwwrr: HAWAIT

DMlndlhumcnt.uhthnﬂtnuloﬂhearl;(mlducﬂpuom The original station, °°n513tmg of an
iron bolt driven into a orack in the rock, was not recovered. The station
which was found 1s a badly rusted iron Pipe projecting from the top of a
mound of conorete and rock. A new description follows—

The astation 1s located near the outermost point of a great,
rounding, point which 1ies about 2 miles south of Honaunsu Bay, about 1.5
miles northweat of Hookena and about 75 feet east of the beach. Area to the
west of the station is s0lid rock while the area to the east is brush and
rock.

HAWAII

To reach the station from the stone wharf in the village of Hookens;
go north, on the graded road for 0.1 mile; turn left and go west for 0.1 mile;
turn right and follow beach read for 0.1 mile; pass old stone church and
continue northerly for about 0.5 mile to an old rock wall and the end of
truck travel. From this point pack northerly, along the rocky coast line for
about 1.0 mile to the station.

The station is the center of a rusted pipe which projeots about
1 foot from the top of a mound of concrete and roock which is about 2 feet

high.

Reference mark number 1 1s a_stan: dlgk, stamped
1948, set into a drill hole in solid, 1ava, bedrash inj ampe fll‘ﬁ“’ssl"’ﬁtﬂot}m
surrounding rock. It 18 located about 50 feet east of the sea an Yg 4.29
feet lower than the station.

The Azimuth Mark is a standard diek, stamped LAk LOA 1948, set
into a drill hole in solid bedrock which is flush with the surrounding
rock, It 1s located about 0.25 mile south of the station, about 80 feet
east of the sea and about 50 foet west of the edge of the brush.

Object Digtance Direction
PUU OHAU (metal target) 00 00 00
Napoopoo Lighthouse About 6 miles NNw 0 34 656.1
Azimuth mark About 0,25 mile 8 179 53 06.6
R. M. 1 s8¥W 14,998 m 49.206 rt 269 53 46

An oerly recovery note reports; In 1923 J.B. Mann recovered the bolt
undisturbed and remarked the stetion with a 2 inch pipe set in concrete.

(continued on next page)

NOAA FORM 76-31
(h-76)

HORIZONTAL CONTROL DATA 0

161553
HAWAL 1

LATITUDE 1S °Qo' TO
LONGITUDE 155 °30°
DIAGRAM ¢ ¢,

STATION 1058

15 °30’'
T0 15¢ °00’
HAWAII

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION LA: LOA
srare HAWALI vean 1884 SECOND o
SOURCE G- 9279
GEODETIC LATITUDE ” 15 24 03.e65 ELEVATION Bel uerens
GEODETIC LONGITUDE 155 54 47,264 27 €eET
STATE COORDINATES (Feer)
STATE & ZONE CODE x ¥ B RA @ ancer
HI 1 5101 3574623447 2064517.20 - 0 08 l4a
h' PLANE AZIMUTH HAS BEEN COMPUTED 8Y THE 9 RA 9l FORMULA NEGLECTING THE SECOND TERM,
GEODETIC AZIMUTH PLARE AZIMUTH
TOSTATION OR OBJECT (Fram southt (Erom south) CODE
AZIMUTH MARK 540 '16 501 | 343 25 04 |510:
QE 065




JUN 1978

U.5. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

NATIONAL GEODETIC SURVEY
OLD HAWAIIAN DATUM

IAE LOA (cdntinued)

romru S26e U.S, DEPARTMENT OF COMMERCE

(8-10-89) COAST AND GEOOKTIC SURVEY R
RECOVERY NOTE, TRIANGULATION STATION
name o station: LAE LOA 7
estasLisHep ov:  HGS vear: 1884  state: Hawaii
recovereo sy:® R.C. Munson ©  vear: 1968 county: Hawaii
Island; Hawaii
HEIGHT OF TELESCOPE ABOVE STATION MARK 1 .21 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, R MARKS AND T OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
0BJECT . BEARING FEET METERS DIRECTION
PUU OHAU (HGS) 1883 ----- 1948 DISPANCE gnd direction------ - ob od o00l0
Napoopoo Light, 1928 NNW 02 34 56.4
Azimuath Mark S about 0}25 mi. 179 53 08.0
R.M. No. 1 . SW 49.206 |14.998 [259 53 46
PUU OHAU (HGS) 1883 =---- 1968 DI1S' FANCE d DIRECTION-«---4 t 00 00 00.0
Napoopoo Light, 1928 - NNW - L!oe ig 54,0 ' -~
RM No. 2 NNW . 40,014 12,197 13 54 ¢
Azimuth Mark - SSE about 1/4-mile < 179 53 22.9 ~
RM No. 1 . WSW - 49,191 - 14.994° 259 52 49 -

Station was recovered; RM No. 1 and the azimuth mark were found in
good condition, but the stone and concrete dome in which the station pipe
was set was found to be cracked, although still solid. It was repaired
and re-enforced with additional stones and concrete, and a station disk
was set in the center of the pipe. The angle to the azimuth mark failed
to check by 15 seconds. A complete description follows:

Station is located about 3-1/2 miles southwest of the post office at
Honaunau, 1-1/2 miles south of the City of Refuge and 1-1/2 miles north-
west of ﬁookena village, near the sea, on a low rock mound on Loa Point,
at west edge of brush line.

To reach station from the post office at Honaunau, go south on State
Highway 11 for 3.9 miles to Hookena School; continue on the highway for
0., mile to fork and sign "HOOKENA®, Take right fork and go 2.25 miles
to track crossroad, just before reaching Hookena. Turn right and go
through trees and alonf beach road for 0.35 mile to board gate at house,
and end of truck travel. Pack northerly along seacoast about 1-1/4 miles
to station. (NOTE: A key mag be obtained for the gate from Mc Candless
Ranch, however the old road shown on maps is ovargrown with large brush,
and station is best reached by following coast and avoiding brush. )

Station mark is a standard disk stamped "LAE LOA HGS 1884 1968%, set
in concrete in top of the original 2-1/2-inch iron pipe, in the top of a
3-foot-diameter, stone and concrete mound that projects 2 feet above
ground., It is about 125 feet east of sea bluff, at edge of brush, and
about 27 feet above sea level.

Reference mark number one is a standard disk, unstamped, cemented in
a drill hole in smooth lava, about 75 feet east of sea and 6 feet lower
than station mark.

Reference mark number two is a standard disk stamped "LAE LOA HGS
1884 NO 2 1968", cemented in a drill hole in bedrock, 3 feet lower than
station mark.

Azimuth mark is a standard disk, unstamped, cemented in a drill hole
in bedrock, 80 feet east of sea and 50 feet west of edge of brush.

*Name of chief of party sbould be inserted here. The officer who actually visited the station should sign his name at the end
ab et ceagers @

7TE - One of these forms must be used for every station recovered.

HORIZONTAL CONTROL DATA

by the

QuAab 191553 STATION 1058

LATITUDE ° ' 10 Q.
LONGITUDE e 70 T
DIAGRAM

RECOVERY NOTE, TRIANGULATION STATION R
NAME OF STATION: [AE LOA-
ESTABLISHED BY: HGS- vear: 188l - sTaTe: Hawaii - BENCH MARK ALSO []
RECOVERED BY:* GEH - YEAR: 1972 counTy: Hawaii -
AIRLINE DISTANCE AND DIRECTION FROM NEAREST Town: 2,2 NM SW of Honaunau -
HEIGHT OF TELESCOPE ADOVE STATION MARKTripodFEET. HEIGHT OF LIGHT ABOVE STATION MARK FEET.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING RET METERS DIRECTION
Azimuth Mark - 00 00 00.0-
LAE MAMO 1972 - 107 26.8°
RM 1 - 49.55- | 15.104°| 79 57 LoO.2-
RM 2- 40.19- ! 12.251°'193 55 33.2°
The station, Reference Marks 1 and 2, and the Azimuth Mark were
recovered as described by R.C. Munson in 1968. All marks were in good
condition.
USSESBHE BAVEY™  REPORT ON PERMANENT SURVEY MARK AREA OFFICE
(Rev. 13-10)
grare . Hawall Counry Hawail Q 31
QuotE PRIMABY near_the outermost point 2 mi S. of Honaunau Bay
(Direction and distance}
b Tyrcor Mark: BM ... TT .. Tuane.. X .
ConprTioN ESsTABLISHED BY
Disturbed (O uses O user 0O
Destroyed [ ] USCaGS State GS [m]
Not Found [ ] usNes O usnFs O
usGLo | Gl
useLM ! = G

REMARKS OR REVISED DESCRIPTION:

Station mark and RM's were recovered in good condition.
description by R. C, Munson is good,

The 1968 recovery

Please prepare in triplicate.

Yukio Yamamoto
BY
......Lartographer

AGENCY
Marks found In good condition nesd not be reported.
FILL IN ALL AVAILABLE INFORMATION

Dats 1/26/78

ara 18—

# Name of chief of party should be inserted hete. The person who actustly visited the station should sign his rame at the end of the
tecovery note.

FORM C&GS-5260 (12-08) U.S. DEPARTMENT OF couu::‘tiﬁ

COASY AND GEODETIC SURVEY




DEC 1979

U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY + NATIONAL GEODETIC SURVEY

HORIZONTAL CONTROL DATA

National Ocean Survey

auap 191553 STATION 1059
HAWAIL

LATITUDE 190 00 10 19° 3¢

0ld Hawallan Datum LONGITUDE 155¢ 300 710 1560 0@

{0AA FORM 76-39
12-701
FORMERLY CAGS FORM 825}

U.S. DEPARTMENT OF COMMov v
TRAVERSE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

DESCRIPTION OF XRXAXQUKXXIGHCSTATION T ="
Name oF staTion: LAE MAMO - statg; Hawail county: Hawaii
NEAREST TOWN: Kealia - QUADRANGLE NO. 191553'
CHIEF OF PARTY: GEH - vear: 1972~ oescrisen ay: JRF -

.
NOTE, " MEIGHT OF TELESCOPE ABOVE STATION MARK 1 . 5 METERS,! HEIGHT OF LIGHT ABOVE STATION MARK METERS.

SURFACE-STATION MARK, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT
UNDERGROUND-STATION MARK OBJECTS WHICH CAN BE SEEN FROM THE GROUND AT THE STATION

oBsECT bl DISTANCE
FERT METERS

DIRECTIONS

HOOKENA 1972 - 60 00 00.0-
RM 1 N- | 23.48-| 7.156-|207 51 06.2-
RM 2 ENE-| 40.48- |12.338-[293 10 18.4-

milgs
Station is located approximately 1.8Vsouth of the City of Refuge and
1,2 miles NNW of the town of Hookena on the Kona Coast of Hawaii Island.
Station is atop a low lava bluff approximately 17 feet above sea level
and approximately 15 feet east of the edge of the bluff,

To reach station from post office at Honaunau, travel south on State
Hwy 11 for 3.9 miles to Hookena School; continue on Highway 11 for 0.4
mile to fork and sigh "Hookena" ; take right fork and go 2.25 miles
along paved road to gravel track road, just before reaching Hookena
Beach; turn right and travel through trees and along beach for 0.35
mile to iron gate and house at end of truck travel. Pack northerly
along the beach for 0.8 mile and the station.

Detailed

Station mark is a standard disk stamped LAE MAMO 1972 set in a drill
hole atop the lava bluff. Station is on Hoopalakamaia Point,
approximately O.3 mile northwest of Lae Mamo and is located about

10 feet inshore of a solitary large lava boulder near the edge of

the bluff.

Reference mark 1 is a standard disk stamped NO. 1 1972, approximately
2 feet north of a crevasse separating it from the station.

Reference mark 2 is a standard disk stamped NO. 2 1972, on the lava
bluff inshore of and at the same elevation as the station.

*Refers 10 ootes in asauals of and state publicati lati

of
1To neatest meter oaly, when no trigonometric leveling is being doae.

tDirection-angle measuted clockwise, referred to initia) stetion
& U.S. GOVERNMENT PAINTING OFFICE: 1971.760-031

NOAA FORM 76-11
(n.76)

DIAGRAM NE 5.1,5 HAWAII

ADJUSTE&MT%# GRRYTROL DATA

LAE MAMO

NAME OF STATION 0B8s BY NGS
STATE HAWALI vean 1972 SEcOND
onoER

G=-14950

sounce
19°23° 463509202 5.0
GEODETIC LATITUDE ELEVATION *Y wmerens
GEODETIC LONGITUDE. 135 S4 41.03592 1 FEET
STATE COORDINATES (Frer)
STATE & ZONE €ooE x ¥ 0 cRA u ancuE
HI 1 5101 3584225.43 204,543,08 - 0 08127

PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ ORA 6/ FORMULA NEGLECTING THE SECOND TERM,

GEODETIC AZIMUTH ALANE azimuTh ”

TOSTATION OR OBJECT
ON OR OBJEC tFrom south) (Fromt south) ]

HOOKENA 327°19' 2214 327°27'34"| 5101

THESE DATA OBTAINED FROM ADJUSTMENT OF SEP 1979

RL 177




JUN 1578

U. S. DEPARTMENT OF COMME RCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY | NATJONAL LEODETIC SURVEY

by the

National Ocean Survey

OLD HAWAIIAN DATUM

Lae o Heku (Hawaii Island, Hawaiian Government Survey; E. R. Hand,
1913).—On west coast of Hawaii, Kona District, on Heku Pon_nt,‘about.‘i% miles
north of Hoopuloa, and % mile southwest from the former- shipping point called
Kaapuna. Kaapuna may be recognized from offshore by the large 2-story house,
unpainted, and the great piles of corded firewood, and behind, on the slope, the
traces of the slide by which the wood was brought down. Marked by a copper
triangle in the loose ‘“‘aa” (lava) clinkers 1% foot below the surface, with four
beach-worn stones placed around it at distances of 2 feet. It is 25 feet from the
edge of the “pali.”’ In 1913 the stones were recovered; triangle not dug for. A
cairn was placed over the station; it shows above a wall which was built around it,
the wall being nearly circular with vertical sides, 2)% feet high and 11 feet across. -

) 7 77 RECOVERY NOTE, TRIANGULATION STATION

naxe oF staTion: LAE O HEKU R
estasusueo By: E.R. Hand vear: 1913  srate: Hawai i penck MaRkes) aLso [
recoverepay:  R.C. Munson vear: 19 counry: Hawaii

AIRLINE DISTANCE AND MIRECTION FROM NEAREST TOWN: Island: Hawaii

Detatled statement as to the frncss of the onginal description, including marks found, stampings, changes rmade, and other pertinent facts.

Station was recovered and found to be marked with a rusted iron pin,
set in the center of 4 smooth, rounded stones set on a 4 x 4-foot square.

Located about 13 miles gouth of Honaunau and 5 miles north of Mjlolii,
on Lae O heku Point, about 1/4-mile south of the south edge of the Kaapuna
Lava Flow of 1950, at edge of sea bluff, on a low knoll about 100 yards
south of adightly higher and more prominent boulder-covered knoll.

To reach station from the post office in Honaunau, go south on State
Highway 11 for 9.6 miles to power pole No. 142, at north edge of the 1950
lava flow. Turn right and follow bulldozed road along right side of lava
flow for 1.6 miles to end of road at sea. Walk south over rough lava along
coast for about 1-1/4 miles to station.,

Station mark is a 1/2-inch iron pin set 6 inches below ground level, in
the center of 4 smooth, rounded stones. A 4-foot cairn is built over the
mark and a 12-foot-diameter stone wall about 3 feet high surrounds station.

FoRrwu CAGS-526 t1-sah
USCEuMDL $080D-Pos

.5, DEPARTMENT OF COMMERCE
£DAST AND GEODETIC SURVEY

HORIZONTAL CONTROL DATA

Q 191553
HAWATL 1
LATITUDE 19 °

LONGITUDE ;55 ©

DIAGRAM \¢ 5,15

sTATION 1060

00’ 0 15 °5u'
30’ T0 3156 °20'
HAWAIL

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION LA E 0 HEKU

erare. HAWAT1 vean 1513 THIRD owotn
sounce O—SP15¢€

OEODETIC LATITUDE 15 115 '36:“55 ELEVATION .5 METEH
GEOOETIC LONGITUDE 155 54 05.246 SCALED ceE

STATE COORDINATES (Feet)

STATE & ZONE

cooE

v

8 cRd o) ancLc

A1 1

510l

36.+557.03

i339205.89

- 00757

* PLANE AZIMUTH HAS BEEN COMPUTED 8Y THE 9 (ORA a1 FORMULA NEGLECTING THE SECOND TEAM,

TOSTATION OR OBJECT

GEODETIC AZIMUTH
(Froms routh}

PLANE AZ)

(From somth)

muth
cooE

Q) 2¢5

Q



JUN 1578
U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEANSURVEY , NATIONAL GEODETIC SURVEY by the

HORIZONTAL CONTROL DATA

National Ocean Survey
OLD HAWAIIAN DATUM

NMA Nt .y gy gy
NU URIGINAL TEX]
Lae o Kanoni (Hawaii Island, Hawaiian Government Survey, 1884;

E. R. Hand, 1928)—On the west coast of Hawaii, South Kona Dis-
trict, north of Honaunau Bay, 1,200 meters north-northwest from the “City of
Refuge’” which is on the south side of the bay, and 330 meters from the water on
the west. A bolt referred to in original description as being 4 meters southwest
of station was not found in 1913. ~ At that time the station was marked by a
drill hole and triangle cut in the solid rock and surrounded by four crosses equi-
distant from it. The whole surmounted by a large cairn, painted white. In
1928 the cairn had been removed, and the mark consisted of a 2%-inch pipe set in
a concrete dome rising about two feet above base of original cairn. Name of
station is marked in the concrete.

D NMRNT OF COMMERCE RECOVERY NOTE, TRIANGULATION STATION R
s

W 8, COAST MDD auRveY

Naxe or SBramow: LAE O KANONI

Eerasusaxo sv:Hawailan Govy, Yzax: 1884  Srum:

Rocovamsp sv:*L, C. Wilder Yean:1948 Couwrr: HAWAII

Detalled statement as o the fitness of the orlginal deseription: The original station was not recovered.
The station is now the center of a 2 inch iron pipe which projests about 3
inches above the rock. The station used for this survey 1s the center of a
£ 1/2 inch pipe which projects from the top of a concrete platform which has
been erected over the lower pipe. A new desoription followg——

The station is located on the summit of a low lava mound about 3
miles south of Napoopoo, about 0.8 mile north of Honaunau Bay, about 0.2 mile
east of the beach and about 0.2 mile weset of the highway which runs between
Napoopoo and Honaunau.

To reach from the

HAWAIL

post office at Napoopoo, go south, on the road
which leads toward Honaunau, for 3.1 miles to a point where the straight road
makes & turn to the left at a emall highway cut and the end of truck travel.
From this goint pack westerly for about 0.2 mile to the summit of a low lave
mound and the station.

The station 1s the center of a 2 1/2 inch pipe which projects about
4 inches from the top of a square concrete platform which is about 6 feet on
each asice and 1s about 4 feet high,

Reference mark number 1 1s a standar disk, stamped KANONI 1 1948,
set into a drill hole in lava bedroock which 1g about level with the surround-

ing rook. It 48 in a small depression 6.59 feet lower than the station,

Cbject Distance Direction
KEAWEKAHEKA 00 00 00
Napoopoo Lighthouse  WNW 4 miles 08 01 49.1
Napoopoo Spire N 3 miles 31 19 11.6
R. M. No. 1 E 44,291 £t 13.500 m 128 5 05

(continued on next page)

1} 1615535 STATION 1061
HAWAT I

LATITUDE 16 °00’ 10 j¢ °3p’
LONGITUDE 155 °33’ T0 156 °00°’

DIAGRAM e 51,5  HAWAN

ADJUSTED HORIZONTAL CONTROL DATA

LAE O KANONI

NAME OF STATION

svare HAWAIL 1884 SECOND S
SOURCE G- gz 79
GEODETIC LATITUDE ):‘_; L26 ’93 $Jd51 ELEVATION 2547 wevens
GEODETIC LONGITUDE. 435 55 il.517 117 FEET
STATE COORDINATES (Feet)
STATE & ZONE CODE x v 0 oud aancue
HI i 5101 3555341.20 218+370.05 [ - 0 05 23
H PLANE AZIMUTH HAS BEEN COMPUTED 8Y THE ¢ '©RA 9 FORMULA NEGLECTING THE SECOND TERWM
GEODETIC AZIMUTH PLANE AZIMUTH "
TOSTATION OR OBJECT Fram vonth) (From sty cooe
PALEMANO 160 16 29.2 160 24 52 5101
Q& 153




us, EeARTuRNY O ComacE HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION b the
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY y
NATIONAL GEODETIC SURVEY

M
LAE O KANONI (continued) OLD HAWAIIAN DATUI
romu 5260 U.S, DEPARTMENT OF COMMERCE <
10:-10-39) COAST AND GEODETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION

name oF station: LAE O KANONI
ESTABLISHED BY: GS vear: 1884  srare:  Hawaili
recovereosy:®  R.C. Munson  vean: 1968 county: Hawaii

Island: Hawaii

HEIGHT OF TELESCOPE ABOVE STATION MARK 2 .2‘0— METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE

OBJECT BEARING reet mETERS DIRECTION
PALEMANG (HTS) —mmmmmemen 1948 DISTANCE end DIRECTION—--—-o) 06 00 00.0

R.M. No. 1 E 44.291 |13.500 P19 35 25
PALEMANO {HTS) 1948 -~~--1968 DISUANCE and DTRECTION-—ww=n 00 00 00.0

M, No, 1 ESE | 44.305 | 13.505 P19 34 42
KALAPA (HGS) 188% 27 53 L4.5
KEOKEA 1928 65 09 34.5

Station mark and RM No. 1 were recovered in good condition. A com-
plete description follows:

Station is located about 3 miles south of Napoogoo, 2-1/2 miles west-
southwest of Honaunau post office and 3/4-mile north north-northwest of
Honaunau Bay and the City of Refuge, on a broken-up lava mound in brushy
lava land, 950 feet west of macadam road, 1000 feet east of sea and 1435
southwest of KEEI SOUTH BASE 1948. Station elevation is 117 feet,

To reach station from the post office in Honaunau, go south on State
Highway 11 for 1.8 miles to junction with State Highway 16. Turn sharp

right and go downhill on State Highway 16 for 3.5 miles to road junction
at the City of Refuﬁe; continue ahead on road towards Napoopoo for 0.6
mile to end of truck travel, 0.2 mile before reaching KEEI SOUTH BASE 1948.
Walk west across rough, brushy land about 950 feet to station.

Station is marked éy a 2-inch iron pipe, flush with the top of a
3-foot-diameter, concrete dome projecting 15 inches above ground. There
is a Type "A" signal over the mark, with the 6-foot-square, concrete plat-
from getting on 2 stone and concrete walls, L feet above ground. A red
and white metal target extends 7 feet above the platform.

Reference mark number one is a standard disk stamped "KANONI 1 1948v,
cemented in a drill hole in a smooth lava area between the station mound
and the lava mound a short distance east. It is 6.9 feet lower than
station mark,

RECOVERY NOTE, TRIANGULATION STATION R
NAME OF STATION: LAE O KANONI °
ESTABLISHED BY: HGS - vear: 188l ° srave;Hawaii - BENCH MARK ALSO [T]
RECOVERED BY:* GQEH - vear: 1972 © county: Hawaii -
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:
HEIGHT OF TELESCOPE ABOVE STATION MARK 3 . 0 . FEET, HEIGHT OF LIGHT ABOVE STATION MARK FEET.

OISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION

OBJECT BEARING rERT Dlsr‘"c:g,r!.' DIRECTION
KALAPA 188l - .|.80 00 00.0°
M 1 4h.30° 13.5047351 L1 39.5-

Station and Reference mark No., 1 were recovered as described
by R.C. Munson in 1968 in good condition. Current to-reach is
adequate.

Quap 191553

LATITUDE
LONGITUDE
DIAGRAM

STATION 1061
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JUN 1978
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY | NATIONAL GEGDETIC SURVEY

&

DEPARTMENT OF COMMERCE
¥, §. COAST ARD GELODETIC SURVEY
Form 523

DESCRIPTION OF TRIANGULATION STATION
NAME OF STATION: LU0 STATE: Hawaii county: Hawalii.

YEAR: 1929

Cuier of PaRtY: K, T, Adams Locauty: Southeast Coast of Hawaiil.

Surface-station mark, Note,* 4o AND T0 MARKS AND OBJECTS

Underground-station mark, Note,* ©8IEGT DIaTANCE DIREOTION ATIMUTH

Reference mark, Noo lJMNote,*12¢c, Atz o= 09 O Dy
~Reference mark, No., Rlote*1l2c. Bill 00 00 00

Witness mark, Note,* R. ¥, No. 1. 18,3 (210 S0 12.5

Witness mark, Note,* R, M. No. 2. 15,9 |[305 56 12.4

Helght of signal above station mark 6 meters,

Helght of telescope above station mark LeBmeters,

Detailed descriptions
Standard bronse disc get in the top of & large lava b oulder about
200 feet inland from a long, narrow bight. Boulder in which mark is set
is about 6 feet above the general level of the lava field. A emall foot
path runs to the station., The atation is in the midst of a rough lava field.
Station is sbout 1620 meters S. 30% W. (true) from the dock at Punalum,
Hawaii.

R, M, No. 1 is in the top of a large lava boulder.
R. ¥. No. 2 is in the top of a large lava boulder.

HORIZONTAL CONTROL DATA

National Ocean Survey
OLD HAWAIIAN DATUM

LATITUDE is %00’ TO 3¢ °3p’
LONGITUDE )55 ©30”

STATION 1062

DIAGRAM e 51,5  HawaAn

ADJUSTED HORIZONTAL CONTROL DATA

T0 ;56 “00’

NAME OF STATION. LUU
stare: HAWALL vean. 1930 THIRD onoen
SOURCE: G- 446
GEODETIC LATITUDE: 5 073 60455 ELEVATION. 150 merens
GEODETIC LONGITUDE: 155 33 48.i0¢0 45 FEET
SYATE COORADINATES (Feet)
STATE & ZONE copE x v 9 orA arauce
HI i 5101 455,387.48 1064504.25 | - 000 16

 PLANE AZIMUTH HAS DEEN COMPUTED BY THE @

1@l @ FORMULA NEGLECTING THE SECOND TEAM

Notz.—Tba taitial dirsctien zu1t ba to 8 Dain scheme statien. * Relecs (o pages <3 and 49, Special Publieation No.28. GPO  1i—tm

1

(continued on next page)

TOSTATION OR 0BJECT

GEODETIC AZIMUTH
(Fram seuth)

PLANE AZIMUTH .
(From vonth)

cooE

HILL-PUEHUE

171 24 19.0

17{ 214' 35.

QF 034

5101




oeen S ned HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION b th
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY y the
NATIONAL GEODETIC SURVEY

LUU (continued) OLD HAWAIIAN DATUM

ronwm S260 U.S, DEPARTMENT OF COMMERCE
£9+18-89) COAST AND GEODETIC SURAVEY R

RECOVERY NOTE, TRIANGULATION STATION

NameE oF sTaTion: LUU 7 : -

esTasuisweney: K T, Adams YEAR: 1929 STATE: Hawaii

recovereo 8y D,M, Whipp - YEAR: 1967 ° countv: Hawaii
Island: Hawaii

HEIGHT OF TELESCOPE ABOVE STATION MARK 1 .62 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, E MARKS AND T OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING FEET I METERS DIRECTION
HILL (PUEHU) e-m-eee—ea 1929 DISTANCE and DIRECTIQN----c=- - 00 00 00.0
R.M. No. 1 ’ 18.3 210 30 12,5
R.M. No, 2 - . 15.9 305 56 12.5
HILL (PUEHU HTS) 1914 -1967 DISTANCE and DIRECTIQN«==----- - 00 00 00.0
Punaluu, Hokuloa Church Spire,196) NNE | about 3/4 mile ) 26 27 07.2
RM No, 1 SSW ™' 59.795 ~18.226 " 210 29 10 1s
RM No. 2 ¢ WNW © 52,129 © 15.889 - 305 59 08

Station was recovered and all marks found in good condition. A
complete description follows:

Station is located along the south coast of the island, about 1 mile
southwest of Punaluu Wllage, on Kohaahu Point, about 100 feet west, in-
land, from the end of a marrow channel, on top of a large rock which is
on the highest and most prominent point in the vicinity, and is at about
49 feet elevation.

To reach station from the post office in Pahala, go southeast on Pi-

kake St. for 0,2 mile; turn right on State Highway 15 and go 0.85 mile to
junction with State Highway 11, Turn right and go southwest on State High-
way 11 for 3.8 miles; turn left on the Punaluu Road and go southeast 1.1
miles to Punaluu Black Sand Beach. Follow track road southwest along
power line for 0.7 mile to end of road. Walk south on old roadway up
along beach bluff for about 200 yards to where roadway bears right, away
frogibeach. From here follow trail across rock areaabout 1/4-mile to
station.

Station mark is a standard disk stamped "LUU 19297, cemented in a
drill hole in the top of a large chunk of rock about 7 feet high and 10
feet in diameter at the base.

Reference mark number one is a standard disk stamped "1 1929", ce-
mented in a drill hole in a 10 x l4-foot chunk of rock that projects
I, feet above the general level of rocks. It is 9.9 feet lower than
station mark.

Reference mark number two is a standard disk stamped " 2 19297, ce-
mented in a drill hole in a large, round, lava chunk 14 feet in diameter.
It projects 5 feet above general level of rocks and is 8.7 feet lower
than station mark.

Punaluu, Hokuloa Church Spire 1967 is a sharp, copper spire 4 feet
long, mounted on top of a square, red cupola on small, stone church 12
x 15 feet in size.

RECOVERY NOTE, TRIANGULATION STATION R
NAME OF STATION: LUU
gstasLisuep BYy: K, T. ADams vears 1929 STATE: HawAll BENCH MARK(S) ALso [
RECOVERED BY R. B. McLay vear: 1978 CounTY: HAwAI1

AIRLINE DISTANCE AND DIRECTION FROM NEAREST Town; 1 MILE SOUTHWEST OF PUNALUU
Detailed starcment as 1o the funess of the anginal description; including marks lound, stampings, changes made, and othet pertinent facts:

TME 8TATION, REFERENCE MARKS AND THE PUNALUU, HOKULOA CHURCH SPIRE WERE RECOVERED
IN GOOD CONDITION: THE DISKE ARE ALL STAMPED WITH THE 1929 DaTE.

QuAap 191553

LATITUDE
LONGITUDE
DIAGRAM

STATION 1062
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JUN 1578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SUFVEY

by the

HORIZONTAL CONTROL DATA

National Ocean Survey
OLD HAWAIIAN DATUM

DEPARTMENT OF COMMERCE
U. 5. COAST AKD GEDDETIC SURVEY

DESCRIPTION OF TRIANGULATION STATION

e T s EAU DISTRICT  *
Name or Stamion: MAKANAO 2 (HSSDBvave: HAWAIIcounty: HAWAIX
Chier oF ParTy: L. O: WILDER Year: 1949 Described by: C. J. HOEPPEL
NOTE,* | HEIGHT OF TELEBCOPE ABOVE STATION MARK 3 o2 METERS,t HEIGHT OF LIGHT ABOVE STATION MARK METERS.
Sucface-station mark, AND DIRECTIONS TO AZIMUTH MARK, MARKS AND
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
oBsECT = """""‘c‘wm DIRECTION?
KAMEHAME NEW 1939 ' 00 00 00
pipe (R M 1 8E | 18,266 5.567 he E 58
Honuapo Stack 8 y m%o gﬁ 06.8
RN 2 N | 48.7ho [14.856 | 234 10 o2
The station 1s located on a rock pile on the summit of & rounde

bill, planted in ocane, which lles about 5 miles north of -Honuape, about 3
miles northwest of Punaluu, about 2 miles northwest of Hilea, about 200
yards west of & graded road and 40 feet southsast of the corner of a roeck

;wan. :

i To reach from the post office in Naalehu; go north and east on
& good oinder road for 6.6 miles; crose over & emall oreek and continue
g-ast for about 200 feet; take the left hand fork and go easterly for about
3150 feet; pags through & board gate and follow the ateep road eset and
north for 0.6 mile to & point where the road, after pageing around the
eagt side of the hill, starts to break away to the weat and the end of
trueck travel. From this point pack westerly, through the cane field,
for about 200 yarde to the high ground and the station. A slightly
iu.ghor' 2111, which 1s brush covered, 1lies about 0.7 mile northwest of
he station.

The atatlion 1s the center of a 1 1/2 inch iron pipe which
projecte about 5 inches from the top of a triangular stone and conorete
phtfer? which 18 about 5 feet above ground and about level with the
rock pile.

Reference® mark number 1 1g & gtandard digk, stamped MAKANAO 2
NO 1 1949, aet in the top of a 3 inch pipe which projeetes about 8 inches
above the ground and ie about the game elevation as the station.

Reference mark number 2 is a standard diegk, stamped MAKANAO 2
NO 2 1949, set in the top of a 3 inch pipe which projeots about 7 inoches
above the ground and is about the same elevation as the station.

This station was established by the Hutchinson Susar Company
Survey Department after they could not locate the old H,T.S. station
MAKANAO,
nd stats of k refesred to Initlal statien.

*Refers to nates In manuala of
1Te only, whea no

levaling ls belng d

16—-823-1 v 5 seveanuzny re.eTInG GIICE

(continued on next page)

NOAA FORM 76.31
(11-76)

ADJUSTED HORIZONTAL CONTROL DATA

MAKANAL 2

NAME OF STATION

HAWAL I

STATE

G- 9275

sovunce

HS3D

Q 161553 STATION 1063
HAWAT I

LATITUDE i6 °00' TO ;5 ©°55°
LONGITUDE .55 °30’ TO 15¢ °90’

DIAGRAM NE 5.15  HAWAN

4545

YEaR

SECOND

ORDER

15
155

GEODETIC LATITUDE. g 9
GEODETIC LONGITUOE:

3 13.

Becow

w
AL
L
£

ELEVATION

1828

5clec

METERS
SEET

STATE CODRDINATES (Feet)

STATE & ZONE cooe

x v

A

a0 amGey

HI 1 5101

4811407.83

115,323.56

- 00l 04

PLANE AZIMUTH MAS BEEN COMPUTED BY THE ¢ /0R 4 8/ FORMULA NEGLECTING THE SECOND TERM

TOSTATION OR O0JECT

GEODETIC AZIMUTH
(From ouib)

PLARE aZivutn
(From ronthi

cooe

KAMEHAME NEW

272 08 00,0

272° 09' Oll.

5101

QE 164




L R HORIZONTAL CONTROL DATA ouap 191553 s7aTiongiLoe

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE o’ 10 =
NATIONAL GEODETIC SURVEY LONGITUDE Q ¢ 10 [T
MAKANAO 2 HSSD (continued) OLD HAWAIAN DATUM DIAGRAM
ronm 5260 U.S. DEPARTMENT OF COMMERCE
(918800 COAST AND GEODETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION
name oF staTion: MAKANAO 2 (HSSD)

estasLisuep 8Y: L,.C. Wilder veaR: 1949 sTATE: Hawaii
recovereo ov:* DM, Whipp vear: 1967 county: Hawaii
Island: Hawaii
‘NEIG"T OF TELESCOPE ABOVE STATION MARK 1 . 57 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING reET WETERS DIRECTION
KAMEHAME NEW 1914 do oo 06.0
Honuapo, Hutchinson Sugar Co. .
Mill, stack S 85 35 42.7 1.
RM No. 3 SW | 10.443 3.184 |150 39 20
RM No. &4 NW | 57.005 |17.375 |233 14 30

Station pipe was recovered in good condition. Both reference marks
have been destroyed. Two new reference marks, numbers 3 and 4, were
established and the station was marked with a standard disk set in the
pipe. A complete descrigtion follows:

Station is located about 6 miles north-northeast of Naalehu and 5
miles north of Honuapo, at_about 1838 feet elevation, on the south end of
a prominent hill wit nearly sheer sides that rises above the surrounding
cane fields. The top of the hill is planted in sugar cane and station is
at west edge of field and about 50 yards north of a clump of large trees.

To reach station from the post office in Naalehu, go northeast on

State Highway 11 for 3.4 miles to fork 0.1 mile before sugar mill at Honu-
apo. Take left fork and go upgrade 3.0 miles; take right fork and go 0.55
mile: take right fork and go 0.15 mile to fork just after crossing cattle-
guaré. Take right fork and go O.1 mile; take the center 1 of 3 forks and
go up along steep side of hill for 0.45 mile to top of grade; continue
through cane fields for 0.3 mile; take dim left fork and go 0.15 mile to
hairpin curve on top of hill; go sharp left, south, along top of hill for
0.2 mile to station on right.

Station mark is a standard disk stamped "MAKANAO 2 HSC 1949 1967",
cemented in the toY of a 1-1/2-inch iron pipe projecting 3 inches from a
stone and mortar platform which is the squared-up, and re-enforced, south-
east end of a very large stone wall about 6 feet high. 15 yards northwest
of the station the wall curves off to right and becomes smaller.

Reference mark number 3 is a standard disk stamped "MAKANAO 2 NO 3
1949 1967", set in concrete in a depression boulders on top of the stone
wall, 3 feet northeast of edge of wall and at same elevation as station.

ReTerence mark number four is a standard disk stamped "MAKANAC 2 NO 4
1949 1967", set in the top of a concrete-filled, 3-inch, iron pipe that
is set in the stone wall and re-enforced with concrete. It projects 6
inches from top of wall, is 0.5 foot higher than station, and is hidden
by sugar cane.

*Name of chief of party should be inserted here. The officer who actually visited the station should sigd hus name at the end
of the recovery note,
NOTE - One of these forms must be used for every station recovered. USCOMM-DC 27173-P80



JUN 1978
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY | NATIONAL wzUDET IC SURVEY

NO ORIGINAL TEXT

DIPART MENT OF COMMERCK
¥ 5. COAST AMD GEODETIC SLAvEY

RECOVERY NOTE, TRIANGULATION STATION

Naxz or Srarion: MAKOLEHALE
Eorasuisnzo »tHAW .GOVE . Surveyyein: 1883 s
Rxcoveaep or:* [, C.Wilder Yoar: 1948  cogurr:

Detalled statement as to the fitnees of the original description:

HAWAII
HAWAII

A thorough gearch was not made for

found for a new gtation without
station was a copper shell in a
another stone with a trilangle carved on game.
within a meter, crosees on stonea.

The old station can
from Makolehale 2.
coffes field,

* Nome of ehinf of party should Ls Inserted bere. Thﬂ--uumvmmmmmNWMm-ﬂumwm
tecovered.

€. 0. seveanatet puimtine O0PICE NOT2.—000 of these forrs mus be ased ke every siation

clearing out numerous tree
oirole oarved in a stone, over which was
There were three tie points

probably be located by distanoce and direction
A line will have to be cleared through an abandoned

HORIZONTAL CONTROL DATA

by the
National Ocean Survey
OLD HAWAIIAN DATUM

a 161552
HANAIL

LATITUDE 1s %00’
LONGITUDE ;55 ©305”
DIAGRAM NE 5.1,5

STATION 1064

10 5 °3p’
T0 156 °0p’

HAwaAl *

ADJUSTED HORIZONTAL CONTROL DATA

thls station asg there wag
nothing to identify the immediate locality of the station

R nave of starion.  MAKGLEHALE
stare: HAWAILI vean, 1883 THIRD Snosn
sounce: 6=SP15¢c
and a place wag —
The old GEOGETIC LATITUDE: -_19 2% 55.615 ELEVATION METERS
GEODETIC LONGITUDE: 155 5z 53.141 ceer
STATE COOROINATES {Feet)
STATE & ZONE coog x v * 5 0RA alancer
HI 1 5101 26218Ste54 c4ls808.57 - 007 58
¢ PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ TRA &l FORMULA NEGLECTING THE SECOND TEAM.
GEQDETIC AZIMUTH PLANE aZIMUTH "
T AT onEeT, (Fram sowth) Frem bl cooe
M-2818-2
Q) Zel




JUN 1578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEOCDET IC SURVEY by the

National Ocean Survey
OLD HAWAIIAN DATUM

DESCRIPTION OF TRIANGULATION STATION
SOUTH KONA DISTRIOT
HAWAIX County: HAWAII

Described by: 0o Jo HOEPPEL

UEPARTMENT OF COMMERCE
s GEDOETIC SURVEY

Raev. Aug. 1969

Name oF Station: MAKOLEHALE 2 STATE:
CHIEF OF PARTY: L. C. WILDER Year: 19“

NOTE,<* | HEIGHT OF TELESCOPE ABOVE STATION MARK 807  wETERs.t HEIGHT OF LIGHT ABOYE STATION RARK METERS,
ia Surface-statlon mark, I DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS
Underground-statlon mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
omsecT — ""’;‘"c‘m_‘ DIRECTIONE
o v w
' | XEEX 00 00
120 (R, M. 1 B 26.ﬁ3 g&gg 272 14
pipe R, M. 2 SE | 47.4082 | 1B, 333 23 52
LAE O KANORI (metal target) 05 36 52.5

The etation is looated in a coffee field about 2,5 miles north-
east of Napoopoo, about 2 miles southeast of Kealakekus, about 0.5 mile
south of the North and South Kona boundry 1line, about 0.2 mile north of
& paved road, 12 feet east of a wire fence and 12 feet west of the corner

!or & rock wall. Higher ground 1e to the eastward.

3 To reach from the post office in Kealakekus, go south, on the
road whioh leads toward Captain Gook, for 2.5 miles; turn left, at telephone
pole number 931, and go easterly for 1.5 miles to & small iron shed to the

41eft hand pide of the road and the end of truck travel., From this point
paok northerly, along the east gide of a wire fence » Tor about 0.2 mile
to the high ground and the astation.

The station is a standard digk, stamped MOKULEHALE 2 1948, get
in the top of & square ooncrete post which ig about 6 inchea below the
surface of the ground.

Reference mark number 1 is a standard digk, stamped MOKULEHALE
21 1948, get into & drill hole in a boulder which projests about 6 inches.
It is looated 33 feet emst of a wire fence, 11 feet east of & rook wall
and about 4 feet higher than the station.

Reference mark number 2 1s a standard diek, stamped llOKUEBALE
2 2 1948, set in the top of 3 inch iron pipe whioch projects about 4 inches.
It 1s located 5 feet east of a wire fence and ig about 2 feet higher than
the station.

No azimuth mark was eetablished for this station.
Note discrepancy in spelling of station name and stamping.

*Refors to notes tn manuals of itlon and B of DU - alockwiss, refered to inftial atatl
1Te ealy, whea no levaling s being done. =M1 v 0 eeversuint enaine eericE

(continued on next page)

HORIZONTAL CONTROL DATA 0

161553 STATION 1065
HAWAT I
LATITUDE i °00’ TO g °3g’

LONGITUDE ;55 ©30’ T0 {56 ©0g’
DIAGRAM g 5.5  HAWAI

ADJUSTED HORIZONTAL CONTROL DATA

MAKOLEHALE &

NAME OF STATION,

srare:. HAWALL vean, 1548 SECOND Bhorn
SOURCE: G~ 9279
GEODETIC LATITUDE: iS 25 55 ‘.89' 2 ELEVATION 65205  Lerens
GEODETIC LONGITUDE: 155 53 54.960 2277 Feer
STATE COORDINATES (Fret)
STATE & ZONE CODE x v
HI 1 5101 3624722058 €4il+520.61 - 007 5%

© PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ R A @ FORMULA NEGLECTING THE SECOND TEAM,

PLANE aZIMUTH
(Feont soutl)

GEODETIC AZIMUTH

TOSTATION OR 0BJECT (From sonth)

coBE

KEAWEKAHEKA 77 °01 '27 :O 77 =09 ’ 26 ’

QE 05¢%

5101




s HORIZONTAL CONTROL DATA quo 191553 o e

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE °o 70 G
NATIONAL GEODETIC SURVEY LONGITUDE o + 10 O *D
MAKOLEHALE 2 (continued) OLD HAWAIAN DATUM DIAGRAM
ronm 526 U.S. DEPARTMENT OF COMMERCE =
(s<16-80) COAST AND GRODETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION

name oF station: MAKOLEHALE 2

estasuisieney: L.C. Wilder vear: 1948 sTaTe: Hawaii

recoverep 8Y:° R.C. Munson vear: 1968 countv: Hawali
Island: Hawaiil

WEIGHT OF TELESCOPE ABOVE STATION MARK 173 METERS, _ HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REF MARKS AND T OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
oBJECT BEARING T e DIRECTION
KEAWEKAHEKA (HGS) 1891 ----1948 DISTANCE and DIRECTION---1 00 00 00.0
R.M. No. 1 E 26.753 8.165 [206 56 19
R.M. No. 2 SE 47.442 |14.461 |268 05 12
KEAWEKAHEKA (HGS) 1891 ----1968 DISTANCE and DIRECTION~--4 00 00 00.0
R.M. No. 1 ESE | 26.631 | 8.118 |206 47 30
R.M. No. 2 SSE ' 47.336 '14.429 268 05 44

Station was recovered and all marks found in good condition, but all
are mis-stamped "NMAKOHOHALE" instead of MOKULEHALE as described in 1948.
Discrepancies were noted in the distance to both RMs. The coffee grove
is at present abandoned and is overgrown with dense vegetation, and the
fence mentioned in the 1948 description is covered with heavy grass and
difficult to locate. A witness post was set at station. A complete
description follows:

Station is located about 2 miles southeast of Kealakekua and 1-1/2
miles east of Captain Cook, at about 2277 feet elevation, in the southwest
end of an abandoned coffee grove, on a slight goint extending southwest
from general line of brow o hill, and is at the southwest side of an old
stone wall, or heeiau.

To reach station from the Eost office in Captain Cook, go southeast
on State Highway 11 for 0.8 mile to macadam left fork, at telephone pole
No. 930X. Go left, upgrade, for 0.65 mile to fork; take right fork, straigh
ahead, for 0.4 mile to side road left at power pole 19. Turn left and go
0.25 mile to wooden water tank and remains of buildings. From here walk
southwest down coffee tree rows about 500 feet to brow of hill. Go right
about 30 yards to where point begins to rum out to southwest, then bear
left and go 30 yards to station at edge of field.

Station mark is a standard disk stamped "MAKOROHALE NO 2 1948", set
in the top of an 8-inch concrete monument 6 inches below ground. It is
11 feet east of wire mesh fence, 12-1/2 feet west of northwest corner of
stone wall, 1l4.5 feet west-northwest of a white witness post, 20 feet
southeast of a large tree on edge of hill, 8 feet northwest of a small
lone guava tree, and about 6 feet lower than top of stone wall. There
is a 3-foot cairn built over the mark.

Reference mark number one is a standard disk stamped "MAKOHOHALE NO
2 1948", cemented in a drill hole in a 2-foot boulder that projects
inches above ground. It is up on the flat area at same level as top of
stone wall, 11 feet east of west face of the wall and 6,7 feet higher
than station mark.

Reference mark number two is a standard disk stamped "MAKOHOHALE NO

2 1948", set in a 2-inch iron pipe projecting 1 inch. It is 5 feet east
of fence and O.4 foot lower than station mark.
*Name of chief of party should be inserted here. The officer who actually visited the station sbould sign his ame st the end
of the recovery rote.
NOTE - One of these forms must be used for every station cecovered. 72990
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U. 5. DEPARTWENT OF COMMERCE HORIZONTAL CONTROL DATA o isisss sATioN 1066

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY |, NATIONAL GEODET IC SURVEY

by the

HAWAT |
LATITUDE ;g °gp’ TO ;¢ °35’

National Ocean Survey LONGITUDE 155 °353’ TO0 155 ©99’

OLD HAWAIIAN DATUM DIAGRAM e 5 5

e N COMMaRCE DESCRIPTION OF TRIANGULATION STATION

s -t - EAU DISTRICT
Name oF StaTion: MANUKA STATE: HAWAII Countv: HAWATT

Crieror Pamry: Lo O. WILDER  vear: 1948 Described by @, J. HOEPPEL
NOTE,* | HEIGHT OF TELESCOPE ABOVE STATION MARK 17.7 METERS.t HEIGHT OF LIGHT ABOVE STATION MARK METERS,

1o | Surface-station mark, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT ORJECTS
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION

DISTANCE
foet maters

OBJECT

DIRECTION¢
T 7 7

00 00 00
126 |R. M. 1 NNW | 77.1%4 | 23.514 | 238 l;z 14
120 (R, M. 2 NNE | 59.100 | 18,014 | 273 56 33
Agzimuth mark 168, 271 21 25.6

The station is located on a wooded slope about 9 miles goutheast
of Milolii, about 3 mlles southeast of the southern boundary of the South
Kona Distriot, about 0.3 mlle west of the highway which runs between
Captaln Oook and Naalehu and about 100 feet southeast of a track road.
Higher ground ig to the eaptward.

i To reach from the school house and chureh in Waiohinu; go west
;and north on the road which leads toward Oaptain Cook for 4.0 mlles,
continue stralght ahead, northwesterly, for 10,7 miles; turn left, onto a
4 track road, and go westerly, down grade, for 0.3 mileg to the end of truek
travel, From this point pack southeast for about 100 feet to lower ground
and the station.
The station 1s a standard disk, unstamped, eet into an irregular
mass of conorete which is about 1 foot below the surface of the surrounding
rook,

Reference mark number 1 is a standard diek, unstamped, get into
a drill hole 1n a boulder which is about 5 feet in dilameter, projeots 5
feet and 18 about 6 feet higher than the station.

Reference mark number 2 is a gtandard diek, unstamped, set into
a drill hole in a boulder which projecte about 3 feet and 1s about ¥ feet
higher than the station.

A zﬁ x sﬁ black end white pole has been plumbed over this station and &
cairn of rocks built around the pole.

Tore oty U.8. DEPARTMENT OP COMMERCE - COAST AND GEODETIC SURVEY

(11-8-58) RECOVERY NOTE, TRIANGULATION STATION R
Nauz or 8rarion: MANUKA

Estasusncoov: L.C. W, Yran: 1948 Srams: Hawaii

Recovears nv:* U.S.G.S, Yram: 1958 Cournry: Hawail

Detailed statement s to the ftncss of the original description; including marks found, stampings, changes made, and other pertinent facts:

Statlon recovered as described except the station lies about 250 feet
southeast of the dim track road and about 270 feet southeast of an old
lava channel. The station mark is stamped MANUKA 1948,

Reference mark 1 is stamped MANUKA 1 1948,

Reference mark 2 1s stamped MANUKA 2 1948.

(continued on next page)

NOAA FORM 76-31
(.26}

HAWAII

ADJUSTED HORIZONTAL CONTROL DATA

HANUKA

NAME OF STATION

erave HAWAIL vean 1548 secono

G- 927¢

SOUACE

GEGDETIC LATITUDE 15 05 52.%557 ELEVATION 555.6 merens
GEODETIC LONGITUOE 155 4€& 45.16z2 1836 FEET

STATE COORDINATES (fret)

STATE & ZONE CODE x v @ ond a ancLr

HI & 5101 362,057.60 $61224453 | - 0 06 08

° PLANE AZIMUTH HAS BEEN COMPUTEG BY THE § @A &/ FORMULA NEGLECTING THE SECOND TERM.

GEODETIC AZIMUTH PLANE aZiMUTH "
TOSTATION OR OBJECT (From santh) [T CopE
ALIMUTH MARK 166 °17 007 199 23 17 |sl01
QE o081




o I couienss HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN sURVEY , NATIONAL GEODETIC SURVEY by the
NATIONAL GEODETIC SURVEY
MANUKA (continued) OLD HAWAIAN DATUM

RECOVERY NOTE, TRIANGULATION STATION

NAME OF STATION: MANUKA R
gstasusieo sy; L.C. Wilder YEAR: 1928 syate;  Hawall sexcu Marke) Auso [
pecoverep ny:  R.C. Munson vear: 1968  county. Hawaii

AIRLINE. DISTANCE AND DIRECTION FROM NEAREST TOWN: Island:Hawaii

Detailed ntatement as 1o the fitacss of the orsginal description; cluding marks tound, stampiags, changes made, and other pectineat facts:

Station was recovered and all marks found in good condition. Distance
to reference marks was checked and found correct. A complete description
follows:

Station is located about 9 miles southeast of Milolii, 1-1/2 miles
east-southeast of Manuka State Park, 1450 feet south-southwest of State
Highway 11, and ecross highway from the southwest corner of the Hawaiian
Ocean View Estates, in heavily-wooded area, about 180 feet southeast of
a track road, and at the south end of a clearing through the timber be-
tween station and azimuth mark.

To reach station from the post office at Honaunau, go south on State
Highway 11 for 24.5 miles to Manuka State Park on left; continue for 1.6
miles to power pole 345 on left, telephone pole 301 on right, and a track
road going back sharp right, 0.2 mile before reaching Aloha Blvd. Turn
right and follow track road into forest for 0.25 mile to azimuth mark on
left. Continue southwest on the track road for 0.1 mile to end of truck
travel. Pack southerly, slightly downgrade, for about 80 yards to end of
cleared strip and station.

Station mark is a standard disk, unstamped, set in concrete at about
same elevation as ground. There is a large, 7-foot-diameter cairn, s
feet high, centered over the mark, Station elevation is 1835 feet, and
the azimuth mark is considerably higher than station.

Reference mark number one is a standard disk stamped "MANUKA 1 1948n,
cemented in a drill hole in an 8-foot-diameter lava knob that projects
I, feet above ground, It is about 7 feet higher than station mark.

Reference mark number two is a standard disk stamped "MANUKA 2 19487,
cemented in a drill hole in a bedrock ledge that projects 3 feet above
ground, It is in the middle of the cleared strip to agimuth mark, and is
about 6 feet higher than station mark.

Azimuth mark is a standard disk, stamped "MANUKA 1948", cemented in
a drill hole in the top of a knob on a bedrock ledge. It is 5-1/2 feet
southeast of the southeast track of the road, 2-1/2 feet east of a white
witness post and about 3 feet higher than the road. The clearing to the
station is very noticeable, bearing off to left on a 20° angle from the
road.

NOTE: The remains of an old pole tower are scattered around station.

Quap 191553

LATITUDE
LONGITUDE
DIAGRAM

o
<

STATION 1066

' T0
[ (]

’
’



U.S. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA 8 _ 151555 sTamoN 1067

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAL]

NATIONAL OCEAN SURVEY , NATIOJNAL GECDET IC SURVEY . bythe LATITUDE 15 °00' TO 3¢ °3y’
National Ocean Survey LONGITUDE 3155 °30’ T0 [5e Syg’

OLD HAWAIIAN DATUM DIAGRAM NE 5.1,5 HAWAII

S ST i SocEne RS DESCRIPTION OF TRIANGULATION STATION ADJUSTED HORIZONTAL CONTROL DATA

B e 8OUTH XONA DISTRIOT
NAmE oF StaTion: MOGANDLESS STATE: HAWAIT County: HAWATT o et ke CanpLess
Cuier oF ParTY: L, 0. WILDER Year: 1948 Descrived by: 0, J, HOEPPEL - o R
NOTE,* HEIGHT GF TELESCOPE ABOYE BTATION MARK 1.6 METERS.t HEIGHT OF LIGHT ABOVE STATION NARK METERS. STATE YEAR

& Surface-station mark, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION

DISTANCE
ORJECT Do ON ¢ i -
foi | men - sounce. 6= S27S

IAE LOA ' 00 00 og -
120 (R M 1 NE | 21,918 | 6.681 | 143 17 1 e — 15 23 41,773 T 52507 wcrens
8Bub 8tation 'A! 16,37 169 36 01.2 155 52 0z.704 1725 seet

oRpER

Hookena Bpire w 3 miles 335 55 27.1 GEODETIC LONGITUDE

STATE COORDINATES (Fees)

a The etation 1s located in the front yard of an abandoned ghaok
on property, belonging to the MoOandless Raneh. It 1s about Ut miles gouth- pa L | ooy i " 5 ond e anoir |

- east of Honaunau Bay, about 3 miles northeast of Hookena, about 1 mile easgt —
gor the highway which runs between Captain Cook and Walohinu, 38.3 feet south HI i 5101 3759081425 204,073.18 - 0 J7 19
of the center of a graded road, 33.3 feet southeast of a fence corner, 16.3
Ewast of the northwest corner of an old shack and 12.7 feet east of a fenge.

3 To reach from the post office at Kai Malino; go south on the rocad
Etomd Waiohinu for 0.15 mile; turn left, onto a track road, and go easterly, " PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ 0RA T FOAMULA NEGLECTING ThE SECOND TERM.

" vup grade, for 1.15 miles to the old shack and the station on the right hand )
PLANE AZIMUTYH

GEQDETIC AZIMUTH

alde of the road,
. TOSTATION OR 0BJECT (From south) (Fram sauti "

The station 18 & standard diek, stamped MOCANDLESS 1948, et 49 oY - ‘e 02
into a drill hole in a boulder which pro:leots about 1 foot. g KEEI SOUTH BASE 131 49 ok.2 131 56 23 5101

Reference mark number 1 is a atandard digk, etamped NO 1 1948,
set Into a drill hole in a boulder whioch projects about 10 inches. It ig
looated 34 .3 feet eagt of a wire fence, 26.5 feet gouth of the center of
a graded road, 11.5 feet north of the northwest corner of an old shack
and is about the eame elevation ag the gtation. F

Bubstitute gtation 'A' is the northwest corner and bage of an
old gheck. It 18 0.24 meter higher than the station,

QE J68

*Refars to netas In manuals of tri 1 and Ilis of { 2 elockwise, refarred te initial station,
1T nearast mater snly, when luvetl belng d: " U—0N3-1 5. 5. eoviammnt PLaTING SPCE

(continued on next page)

NOAA FORM 76-31
{n-76)




JUN 1978
U.5. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OGEAN SURVEY , NATIONAL GEODETIC SURVEY

MC CANDLESS (continued)

roRM 526a U.S. DEPARTMENT OF COMMERCE

HORIZONTAL CONTROL DATA

by the
NATIONAL GEODETIC SURVEY
OLD HAWAIIAN DATUM

<

(010801 COAST AND GEODETIC SURVEY R
RECOVERY NOTE, TRIANGULATION STATION
name oF staTion: MC CANDLESS
esTasLisHep ey: L.C. Wilder vear: 1048 staTe: Hawaii
recovereo ev:® R.C. Munson  vear: 1968 couwty: Hawaii
Island: Hawaii
HEIGHT OF TELESCOPE ABOVE STATION MARK 1 .l}g METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS,
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REF € MARKS AND OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING TEET WETERS DIRECTION
KEEI SOUTH BASE ==---==--- 1948 DIBTANCE|and DIREFTION----1 00 00 00.0
R.M. Fo, 1 NE 21.918 | 6.681 |109 27 26
KEEI SOUTH BASE 1948 -~---~ 1968 DIBTANCE|and DIRELTION----{ [l 00 00 00.0
KEEI NORTH BASE 1948 12 59 53.6 |’
R.M. No. 1 NE 21.985 | 6.702 |109 30 59
SE ' 35,010 10.671 181 32 ’

R.M. No, 2
KEOKEA 1928

10
348 29 47.6 ~

Station was recovered and both marks found in good condition, how-
ever the old shack and fences are gone. A small discrepancy was noted
in the distance to EM No. 1; it was double-checked and the 1968 distance
is correct. A new reference mark, No. 2, was established. A complete

description follows:

Station is located about 3-1/2 miles south-southeast of Honaunau and
1 mile east-southeast of Kealia villageé on a small, open, grassy glot
) a

surrounded by trees and brush, up on a

nk along the south side o

steep, graded road, 0.1 mile west from a large, red, corrugated iron

water tank and T-junction of track roads.

To reach station from the post office at Honaunau, go south on State
Highway 11 for 3.2 miles to the store in Kealia village; continue on the
highway for 0.25 mile to gravel side road left. Turn left and go up-
grade for 0.3 mile to a chain gate; continue for 0.8 mile to station

on right.

Station mark is a standard disk stamped n}C CANDLESS 1948", cemented

in a drill hole in an 8

x 10-inch boulder that projects 6 inches above

ground. It is 43 feet south of center line of road, 3 feet west of a

white witness postand about 15 feet higher than the roa
Reference mark number one is a standard disk stampe

.

d
d "NO 1 1948",

cemented in a drill hole in the top of a 2-foot, triangular, pointed
rock that projects 8 inches above ground. It is located on the highest
point of the grassy bank along road, under a tree, 35 feet south of the
center line of the road and 1 inches higher than station mark.
Reference mark number two is a standard disk stamped "MC CANDLESS
1948 NO 2 1968", cemented in a drill hole in a flat, 20-inch-diameter,

blue-rock boulder that projects 4 inches from ground.
same elevation as station mark.

RECOVERY NOTE, TRIANGULATION STATION
Naus of station: MC CANDLESS

It is at about

R

esTanLisuED BY:  LCW - vear: 19WB8-  srare:  Hawail - sexciMark@ auso O

RecoverepBys  GEH - vear: 1972°  cousrv. Hawaii:
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Detailed statencat as to the fitocss of the ociginal

marks found,

changes made, and athet pertinent facts:

Station mark recovered in good condition as described
by RCM in 1968. Reference marks one and two were also
recovered in good condition as described.

QuUAD 191553

LATITUDE
LONGITUDE
DIAGRAM

o
°

STATION

' 10
+ 10

-
°
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’




Foo

u.s. DEPARTM;“‘:#OFlgg&MERCE HOR'ZONTAL CONTROL DATA 0 151553 STATION 1068

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAL ]

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY . bythe LATITUBE g ©50' T0 ;5 °3p°
National Ocean Survey LONGITUDE 155 °30’ TO0 15¢ °0Q’
OLD HAWAIIAN DATUM DIAGRAM N 5.1,5 HAWAII

NO ORIGINAL TEXT ADJUSTED HORIZONTAL CONTROL DATA

Milolii_ (Hawaii Island, Hawaiian Government Survey, 1884; E. R. Hand,
1913).—On’ western coast of Hawaii, South Kona District, land of Hoopuloa,
high up on the glope, at the edge of the woods, east of a point midway between
the villages of Milolii and Hoopuloa. The wharf at Hoopuloa is 2,100 meters srare.  HAWATI vean 1884 THIRG

N. 70° W., and the church at Milolii is 2,100 meters, 8. 66° W. from the station. oneen
Marked by an iron bolt set into solid rock, on the highest point available, com-

manding an extensive view. Four crosses were cut 0.7 meter (2 feet) from it on

a large jagged “aa” (lava) rock. A large cairn, about 8 feet high, was erected sounce G-SP1i56

over the station and painted white.

MILOLIL

NAME OF STATION

RECOVERY NOTE, TRIANGULATION STATION T
R GEODETIC LATITUDE. 15 1l Z3.1i3¢ ELEVATION 284.0 werens
Naue o stationy; MILOLII GEODETIC LONBITUDE: 155 53 21.637 [ X4 ceer

Estapusueo oy: H,G,S, vear: 1884 STATE: Hawaii sencu Markes) aLso

recoverzpay;  R.C. Munson vear: 1968  counrv. Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii STATE COORDINATES (Feet)

wd ar ancee
Detasled statcment as to the fitness of the original description; including marks found, stampiogs, changes made, and other perunent facts: s e x v #1ond arance

Station mark was recovered, however the old crosses were not found. ) 5 _ a1
Located about 17 miles south of Honaunau and 1-1/2 miles east of Milolii, fiim { ERCE 262 1631is 4 i 92935,85 297 4l
at about 931 feet elevation, on brush-covered slopes, about 1000 feet
south of south edge of the Hoopuloa Lava Flow of 1926, 1-1/2 miles west
of State Highway 11 and at the T-junction of old, brush-covered, track

road 8 - * PLANE AZIMUTH HAS BEEN COMPUTED O8Y THE 8 orA a4 FORMULA NEGLECTING THE SECOND TERM,
To reach station from the post office in Honaunau, go south on State
Highway 11 for 16.8 miles to the Milolii road on right; continue ahead on 0T anch Slogecr GEODETIC AZIMUTH PLANE azimuTH cone

the highway for 1.3 miles to graded crossroad at power pole 229, Turn

(From seuth) (Fowm woschy

right and go west along south side of lava flow for 0.5 mile to fork. Take

right fork and continue along edge of flow for 1.0 mile to end of road.

Walk west along edge of lava flow about 150 yards, then go left into brush,

pick up old track road and go about 1000 feet to station at T-junction.
Station is marked by a l-inch-square iron bolt head in drill hole in

rock, on a small knoll, 15 yards southeast of T-junction of track roads

and about 1500 feet south of a telephone line. A large, 10-foot-diameter,

stone pier about 4 feet high, with a tall signal in the cenuer has been

Fom CaGS328 -en built around the station mark, AR THEN T Or COMMERCE

COMM-DE 10369-Pan T AND GEODETIC SURVEY

U0 ceB




JUN 1¢78

U.S. DEPARTMENT OF COMMERCE HOR|ZONTAL CONTROL DATA o 15i555 STATION 1069

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HANATI ]
NATIONAL OCEAN SURVEY . NATIUNAL GELDET IC SURVEY . by the LATITUDE 19 °00' TO 15 °a3g’
National Ocean Survey LONGITUDE i55 °39’ TO 1355 ©99'

OLD HAWAIIAN DATUM DIAGRAM NE 5.1,5 HAWAN

CTITNAR ey DESCRIPTION OF TRIANGULATION STATION

Form
Rev. Aug. 1960 Bom xo
Name oF Station: MOUNTAIN STATE: HAWAXI county: HAWAIX g

CHieroF ParTy: L. O. WILDER Year: 1948 Described by: 0, L. MURRAY

NOTE, | HEIGHT OF TELESCOPE ABOVE STATION MARK METERS.t HEIGHT OF LIGHT ABOVE STATION MARK METERS, STATE HAWAL 1548 ScCOND
it

AUJUD I EU HUKIZUNIAL CONITROL DAIA

MOUKNTAIN

NAME OF STATION

vEAR
Surface-station mark, DISTANCES AND DIRECTIONS TO MARK, ICE MARKS AND oRoER
WHICH CAN BE SEEN FROM THE GROUND AT THE STATION

Underground-station mark

DISTANCE |
1
S Tt | mewn |

G- 527¢%

SOURCE

g til " 7
l(agnelsoE earings

12a |R, M. No, 1 ko.07 12,215 N o —
12a |R. M. No, 2 5.2 | 7.748 860 E GEoDETIC LaTITUDE. 15 15 45.186 sevanon 141505 erens

Nail in a cross on ohla tree 19.32 5.89 875 E oL TIC LoNa 155 49 20.690 4e57 seer
Nail-in a cross on ohla tree 5.3 i.634 8 E

The station 1s located in the land of Pahoehoe in the South Kona STATE COORDINATES (Frer)
Distriot, in denae forest about four miles above the Government road and

about two miles northwest of the Kaohe Ranch House. STATE & ZONE cope x v § oRA aiancur |

The station 1s loocated on a high rise of land that breaks steeply -
to the gouthwest and northweet. The station mark is a standard digk cemented HL 1 5101 3884 846.76 1809575.55 - 0 0¢ 24
in dri]l hole in a boulder set in the ground 25 feet northwest of and about
four feet lower than the highest ground nearby. It 1s about 60 feet direotly
Ivelow the top of a large ohla tree denuded of 1ts branches. A small pile of

jatones covers the statlon mark.
To reach the station proceed east and up the hard gurfaced .track " PLANE AZIMUTH HAS BEEN COMPUTEQ 8Y THE § GRA a4/ FORMULA NEGLECTING THE SECOND TERM

road leading to the Ohla and Koa Mills south of the Alika Lava flow of 1919, =
Thls road commences at the Government main road, about 1/4 mile south of the 70 5TATION OR ODJECT s ~ S TLANE Azieutn cooe

Alika lave flow and is marked by a chalned gateway with & oattle guard. Comet s

After reaching the Koa Mill about 5 miles above the main road, turn north
along a rough road which oroseee ‘the many branoches of the Alika lava flow.
Keep to the right at first fork in the road, e 1little north of the Koa Nill.
From this polnt on take left forks of all junctions. Thie road ends at
Kaohe Ranch Houge about 10 miles beyond the Koa Mill. Oontinue along a
trail that runs northwest 1/% mile through a narrow corral, thence due north
along trail through forest a little over a mile, following near the west
alde of a fenoe, to high ground about 300 feet weet of the fenoe at which
point the trall turne northwest. Oontlinue a digtance of about 3/4 mile.
From this point go west through dense forest for # mile to setation. Withous
a8 guide the station is difficult to locate. The location of the gtation was
first located by going dus wegt 4300 feet from the paddock corner 1% miles
north of Kaohe Ranch House.

R. M. No. 1 ig a digk in drill hole in solid rook 5 feet east of
an uprooted ohla tree NNE of station.

R, M. No. 2 1g a dlgk in drill hole in solid rook 3' x 1.5' by 1!
high BE of station, on highest ground nearby.

20 penny nail in oross in north face of ohia tree bears SSE.
A 20 penny nail in oross in wegt face of ohia tree bears ESE,

QE Oob

*Relers 1 ls of latien and atate of 1 luckwise, referred to inftialel. 1.
1To nearsst meter only, when no trigonemetria leveling is belng dane, 16063021 U3 eevisement .uTIO 09T o

(continued on next page)

NOAA FORM 76-31
(11-76)




us. nennmg»?:‘los %EZMBERCE HOR‘ZONTAL CONTROL DATA QUAD 191553 STATION 1069

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE oML R TO X
NATIONAL GEODETIC SURVEY LONGITUDE ° s 70 ORI 7
MOUNTAIN (continued) OLD HAWAIIAN DATUM DIAGRAM
#0RM 5260 U.S. DEPARTMENT OF COMMERCE
19-10.89) COAST AND GEODETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION
name ofF staTion:  MOUNTAIN

esTasLisveoey: L.C. Wilder vear: 19 STATE: Hawaii
RECOVERED BY:* R.C. Munson veAR: 19 county: Hawaii

Island: Hawaii
HEIGHT OF TEL ESCOPE ABOVE STATION MARK METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, € MARKS AND T OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
osJECT BEARING ek I DIRECTION

~—

(Pompass’ Azimuthp
205

R.M. No. 1 NNE | 40,07 12.215

Nail in cross on 2-ft. ohia tree | SE 19.33 5.89 300
R.M. No. 2 SE 25.82 7.748 315
Nail in cross on 45-foot snag SSE | 5.3 1.634 |342

Station was recovered and all marks found in good condition. Distance
to reference marks was checked and found correct. The 4L5-foot-tall snag
of the large ohia denuded of its branches, mentioned in 1948, still stands
and has ladder steps naliled up the east side. A complete description
follows:

Station is located about 6 miles southeast of Kealia, 1-1/2 miles
northwest of Kaohe Ranch and 3-1/2 miles east of Alae School, at 4659 feet
elevation in dense forest country, 3200 feet south of the 1950 Honokua
lava flow. It is located on a rather flat area, about 30 yards west, and
lower, from the west end of a narrow-topped ridge which has a narrow

gully down its crest_and a very deep blow~-hole, or crater, hidden by ferns,
at tﬁe end of the gully.

To reach station from the post office at Honaunau, go south on State
Highway 11 for 8.1 miles to Alae School; continue for 0,05 mile to track
road left. Go up steep track road for 1.0 mile to board gate; pass through
gate and continue for 0.45 mile to dim fork. Take left fork and go 0.3
mile to fork; take left fork, ahead, and go 0.65 mile to lava flow. Go up
along south edge of lava flow on ieep road for 2.0 miles to end of road.
Pack on up lava flow about 1/2-mile to 4660 feet elevation, then go due
south about 3200 feet through forest to station. NOTE: An altimeter is
of great help in finding station. A 4-wheel-drive truck is required.

Station mark is a standard disk stamped "MOUNTAIN 1948", cemented in
a drill hole in a boulder flush with ground 5 feet north of the snag;
there is a small cairn built over the mark.

Reference mark number one is a standard disk stamped "MOUNTAIN 1 1948",
cemented in a drill hole in a 12 x 20-inch rock projecting 6 inches. It
is 4 feet east of the roots of an uprooted ohia tree, which is still alive,
and is at about same elevation as station mark.

Reference mark number two is a standard disk stamped "MOUNTAIN 2 1948",
cemented in a drill hole in a brown boulder about 1-1/2 x 4 feet and pro-
jecting 16 inches. It is 24 feet west of a 2-foot ohia stump and at the
north side of the log from the stump, and about 2 feet higher than station.

Both 20-penny nails in crosses were recovered; the one in the station
snag is head-high above ground and the other one {8 7 feet above ground,
on the west face of a 2-foot ohia tree.

NOTE: All lines are blocked by the tall trees.

*Name of chief of pasty should be inserred here. The officer who actually visited the station should sign his name a the end
of the recovery note.
NOTE - One of these forms mast be used for every station recovered.
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- the surface of the ground.

U. 5. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA W 5158

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEGLET IC SURVEY

NO ORIGINAL TEXT

Na Puun a Pele (Hawaii Island, Hawaiian Government Survey, 1891; E. R.
Hand, 1914).—On southwest coast of Hawaii, in the extreme southwest part of
Ka-u District, in Manuka, on the largest and most westerly of a chain of cinder
cones on the coast, and about 12 miles west-northwest from Ka lae, the south
point of Hawaii. Marked by a cross cut in a beach-worn stone buried 1 foot
below the surface of the ground. Above it is placed a similar stone marked with
a triangle, and above all 3 large stone cairn.

CUAtINEIAIgouMsnes RECOVERY NOTE, TRIANGULATION STATION R
Form 236

Naxe or Sration: NA PUU a PELE

Esrasusuzo er:Hawalian Govt. Yean: 1891 Srare: HAWATI

Recoveazo sv:*L, C. Wilder vsa: 1949 Covwrr: HAWAIY

Detailed atatement as to the fitacss of the original description: T g station was recovered, as desoribed,
in good condition. A gtandard statlion disk was set into the original drill
hole and two reference marks were established. A new description follows—-

The station is located on the summit of the higher of several,
rounded, oinder cones which 1lie along the coast east of Awill Point. The
station 1e about 4 miles west northwest of Pohue Bay, about 2 miles eest
southeast of Kauna Point Lighthouse end about 300 yards east of the beach.

The station 1e beet reached, by boat, from the village of Milolii,
A landing can be made in a emall cove at the foot of the station hill,
8tation can also be reached, by trail, from the highway which rune between
Naalehu and Captain Cook. The trail starte 14.7 miles northwest of the school
house and church in the village of Walohinu, Thig ig about a 9 mile pack and
horses can be obtained at the Kahulu Ranch, No water 1s obtainable after
leaving truck,

The etation 1s a standard disk, stamped NA PUU o FELE 1948, et in
the center of a triangle which 18 carved inte a flat rock which is flush with

l‘:e ;‘oek calrn was built over the station. )

érence mark number 1 1g & standard disk, stamped NA PUU a PELE

21,1948, eot into & arill hole in a boulder which is Flfce boch the surface
of the ground anéd is about 3 feet lower than the station.

Reference mark number 2 1s g standard disk, stamped NA PUU o PELE
€ 1948, set into a drill hole in a boulder which projects about 4 inches
and 1e about 4 feet lower than the station.

Object Digtance Direction
KAUNA PT LIGHT 00 00 00
R. M. No. 2 N 27,083 £t 8.256 m 79 01 32
R. M, No. 1 8E 16.869 r¢ 5,142 m 226 49 11

(continued on next page)

NOAA FORM 76-31
{11-76)

National Ocean Survey
OLD HAWAIIAN DATUM

staTion 1070

HaWAT 1
LATITVOE 15 °50¢ 70 ;g °347

LONGITUDE 155 °357 T0 j54 ©gg’
OIAGRAM e 5.15  HAWAN

ADJUSTED HORIZONTAL CONTROL DATA

NA PUU A PELE

NAME OF STATION.

stare. HAWALT vean. 15691 SECOND S
SOURCE: G-. 92 7 ;
GEODETIC LATITUOE: 15 0i '43-"27" €LEVATION 74e7 werens
GEODETIC LONGITUDE: 155 51 zi.266 245 -
STATE COOADINATES (Fees)
STATE & ZONE cooe x v @ ouda 3
HI 1 5101 277437749 714567.40 - 2 06.58

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE @ CRA A FOAMULA NEGLECTING THE SECOND TERAM

GEQDETIC AZIMUTH PLANE azemuTH "
TOSTATION OR OBJECT (Fvom vonth) Koo south cooe
PUU KI HGS 291 11 54,6 291 18 53 5101
QE 075




o meeam e e HORIZONTAL CONTROL DATA QuaD 191553 . Al070

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

N TroNAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE o + 10 ° v
NATIONAL GEODETIC SURVEY LONGITUDE © r 10 ONNE’
NA PUU A PELE (continued) OLD HAWAIIAN DATUM DIAGRAM
roRwm 768 U.5. DEPARTMENT OF COMMERCE )
(9-18-88) COAST AND GEODETIC BURVEY R

RECOVERY NOTE, TRIANGULATION STATION

name of station: NA PUU A PELE B

esvasLisuep ay.  HGS * vyear: 1891 | svate: Hawaii -

recovereo 8y:* R.C. Munson vear: 1968 county: Hawaii
Island: Hawaii

HEIGHT OF TELESCOPE ABOVE STATION MARK 1 .7 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING reEY wETERS DIRECTION

gua x£ (Hcl;s) 1914 —m=eme 1948 nIsuggs gf})éggc Iog-ﬂg--- 00 00 00.0
M. No. 3 . 40 31 29
R.M. No. 2 . N 27.083 | 8.255 |253 43 50
PUU KI (HGS) 1914 ==--=- 1968 DISTANCE and DIRECTION--——-- L 00 00 00.0
.M. No. 1 - SE -|16.624 -| 5.068-| 40 32 15 [
HANAKEAUMOE (HGS) 1890 °° v 21l 51 §5.3 7
RM. No. 2 . N 7 27.070 - 8.252° 353 L3 3¢ -

Station was recovered and all marks found in good condition. It is
now possible to drive near station with 4-wheel drive. A discrepancy was
noted in the distance to FM No. 1. A complete description follows:

Station is located about 11-1/2 miles south-southeast of Milolii, 10
miles northwest of South Point and 6 miles southwest of State Highway and
the southwest corner of Hawaiian Ocean View Estates, at about 245 feet
elevation, on the western and highest one of a group of low, bare hille,
It is about 1600 feet north of the sea, 1600 feet northeast of a large,
white, bombing target, and 1/2-mile northwest of Awili Point.

To reach station from the post office at Honaunau, go south on State
Highway 11 for 24.5 miles to Manuka State Park on left; continue for 1.8
miles to sign on right "TO THE SEA DRIVE". Turn right and follow gravel
road southwest for 3,2 miles to gate, Pass through gate and continue for
2.5 miles to side road right. Turn sharp right and go 0.1 mile; take
side road left and go across rough lava area for 0.55 mile; take right
fork and go 0.25 mile to end of truck travel between two low hills, just
above sea, Pack westerly along base of hills about 3/4-mile to station.

Station mark is a standard disk (no stamgin; is visible), cemented
in a drill hole in rock flush with ground. There is a cairn with signal
in center, built over the mark.

Reference mark number one is a standard disk stamped "NA PUU A PELE
1 19487, cemented in a drill hole in a smooth bedrock outcrop that pro-
jects 1 inch above ground. It is 2 feet lower than station mark.

Reference mark number two is a standard disk stamped "NA PUU A PELE
2 1948", cemented in a_drill hole in a bedrock outcrop that projects 2
inches above ground. It is 3.75 feet lower than station mark.

*Name of chief of party should be inserted here. The officer who actually visited the station should sign bis came st the end
of the recovery note.

NOTE - One of these forms must be used for every station recoveted. USCOMM-DC 27173-P80
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JUN 1678

U.S. DEPARTMENT OF COMMERCE HORlZONTAL CONTROL DATA 0 351553 STATION 1071

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

HanAll
NATIONAL OCEAN SURVEY , NATIONAL GEDDET IC SURVEY . by the [oYIUDE 15 °00' T0 g °3p°
National Ocean Survey LONGITUDE _55 © 33/ TO _5. °9g’

OLD HAWANAN DATUM DIAGRAM 51,5 HAWAII

3]

—
-

ADJUSTED HORIZONTAL CONTROL DATA

nawe of starion. NAMANUIKEHAY
stare HAWALI vean 1890 THIRD S5
sovace G—SPL56
P S
GEODETIC LATITUDE . i5 le "‘f" 833 ELEVATION wETERS
GEODETIC LONGITUDE +25 4t cl.256 FELT
STATE COORDINATES (Feet)
STATE & ZONE cooe x v @ ORA o aniie
HI 1 5101 4059565012 1374744.06 - 0 05 23
H PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ 'ORA @ FORMULA NEGLECTING THE SECOND TEAM,
GEODETIC AZIMUTH PLANE AZIMUTH
TOSTATION OR OBJECT (From sontbh) (From sonths CODE
R Ty R

&
gt

QJ 286




JUN 1978

.S, DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA 0 151553 station 1072

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

AnAlL
NATIONAL OCEAN SURVEY , NAT1ONAL GEODDETIC SURVEY by the LATITUDE 15 °00’ T0 15 °30°
National Ocean Survey LONGITUDE 155 °30° T0 156 °a0’
OLD HAWAIIAN DATUM DIAGRAM g 5.1,5  HAWAI

Napohakuloloa (Hawaii 1sland, Hawaiian Government Survey; E. R. Hand,
1913).—On west coast of Hawaii, Kona District, 2% miles north of hoopuloa, and
up on the 100-foot cliff, about 40 meters from the edge, and 360 meters S.24° E. ADJUSTED HORIZONTAL CONTROL DATA
from the great arched rock, 60 feet high, seen offshore. Station is on north edge
of a decided lava mound about 5 meters in diameter and standing about 10 feet
above the general level. From up and down the coast this mound shows up A
well against sky, but from the west, on account of background, is not so easily HAWALIL
geen. Marked by two galvanized-iron bolts set in drill hole and four crosses cut o
in very conspicuous solid rock overlooking the surrounding “pahoehoe” flow.
A large cairn was built over station and painted white.
RECOVERY NOTE, TRIANGULATION STATION G-SP156

NAPGHAKULOLDA

vean +923 THIRD

oADEn

R Sounce
aue o staTion:  NAPOHAKULOLOA

s =

srammovr, R Hand o 1568 conne R T 55 34 10,457 N M
. R.C. K = - i _ 155 54 10,457 125

ARLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii b Cha i

Detailed statement as to the bincss of the original description; including marks found, stampiags, chanses made, and othet pertnent lacts: STATE COORDINATES (Feet)

Station was recovered, but the 4 crosses were not found. Located 3
about 14 miles south of Honaunau and 3 miles north-northeast of Milolii, sTATS/alzONE ook X ¥ gMor AlausEcLE

O

along coast, near north edge of the Alika Lava Flow of 1919, and about 5 T =
1200 feet south of a prominent stone spire in the sea, just offshore (for- HI 1 5104 301+016.32 1454779457 - 007 58
merly an arch but now broken off); on the top of a broken-up lava mound
about 30 feet in diameter and extending 10 feet above general level, in
an older, black, pahoehoe lava area that was surrounded by the 1919 flow.

To reach station from the post office in Honaunau, g0 south on State s
Hishwa}’ 11 for 16.8 miles to side road I‘ight and sign "MILOLII". Turn PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ snA @ FOAMULA NEGLECTING THE SECOND TERM.

right and go downgrade for 3.4 miles; turn right, into new sub-division .
and go northwest for 0.5 mile to end of truck travel at north side, near TosTATION OB ORIECT Oy edmr cone

1 Fovvim vamild

sea. From here walk along seacoast about 2 miles to station. DEE =
Station is marked by a rusted, 3/4-inch iron bolt in a drill hole,

flush with surface, on north edge of mound. It is about 200 yards south

from north edge of the 1919 lava flow and 50 yards east of sea bluff.

A large cairn, with signal in center, is built over the station mark.

A e T - .. OF COMMERCE
£onuSEEE I, “okTt anc SEOSETIC SHAVEY

QU <t7

O




U.S. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA o ils1533

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIGNaL GEODET IC SURVEY

NO ORIGINAL TEXT

NAPOOPQO KAHIKOLQH CHURC]} SPIRE
(Hawaii Island, E. R. Hand, 1913; E. R. Hand 1928).—On
western coast of Hawaii, Kona Dis’trict, at Nap’oopod the sbeeple’of thz,large
stone church. It is high up on a rise, faces the sea, and shows up white; very
prominent.
RECOVERY

Dgiﬁﬂ%?w DEICAPIAEN OF TRIANGULATION STATION

National Ocean Survey
OLD HAWAIIAN DATUM

Lo

Bev. Aag. 1568 EAHTKOLY CHURCH, 80UTH KONA DISTRIOT
Naume or Station: NAPOOPOQ, APIRE  Stava: HAWAIT County: HAWAII
Established Bw: E.R. Hand, 1913
Cilsrow PARTY: L? O. WILDER ’ 9Ym: 1948 Described by: G J. HOEPPEL
NOTE,* | HEIGHT OF TELESCOPE ABOVE STATION MARK METERS.H HEIGHT OF LIGHT ABOVE STATION LARK METERS,
Surface-station mark, DISTANCES AND DIRECTIONS TO MARK, MARKS AND PROMINENT OBJECTS
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
OBJECT DISTANCE DIRECTION}
foat ] meters = - .

This is an interseotion station.

The station 1g the top of the spire on the summit of the ateeple
of the Xahikolu Ohurch in the village of Mapoopoo.

The church is construoted of stone and concrete and faces to
the west. The steeple 1s on the west end of the structure and is about
o reet in height.

The church lies about 0.5 mile east of the beach,

talled &

-

RECOVERY NOTE, TRIANGULATION STATION
INTERSECTION R
Naue of sTation: Napoopoo, Kahikolu Church, spire
Estapusiep sy:  E,R. Hand vear: 1913 STATE:! Hawaiisencu warks atso [
Recoverebov:  R.C. Munson vear: 1968  counrv:  Hawaii
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii

Detailed statement aa to the fitnens of the original description; including marks found, stampings, changes made, and othet pertinent facts:

Station was recovered; the church has been abandoned for a long
time but is still in good condition.

Located about 1/L-mile southeast of Napoopoo Bay and 1100 feet
east of the macadam road leading south to the City of Refuge, on the
kiawe-covered slopes,

Station is the sharp, rust-colored spire, with a ball and wind vane
on top, located on the west end of the large, rectangular, stone and
mortar church building, which has a rust-colored, corrugated metal roof.
Top of spire is about 50 feet above ground.

RECOVERY NOTE, TRIANGULATION STATION

Naue o station: Napoopoo, Kehikolu Church, Spire’ s R
estapusnep ov: E. R, Hand vear: 1913 state:Hawail BENCH MARK(S) ALSO [ ]
recoverep ov: Go E. Haraden vear: 1972 county: Hawali”

AIRLINE DISTANCE AND DIRECTION FROM NEAREST Town; -
In Napoopoo

Detailed statement as (o the fitness of the original description; including marks found, stsmpings, changes made, and other pertinent facts:

Station was viewed from sea and no changes were noted from the
recovery note by R. C., Munson dated 1968.-

NOAA FORM 76-31
.76

by the

HAWALL
LATITUDE

19 °go’ T0 15 °3p’

LONGITUDE 155 °30° T0 156 %00’
DIAGRAM NE 5.1,5  HAWAI

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION

HAWAL I 515

STATE YEAR

SOURCE G- 5279

NAPOOPOO KAHIKOLU CHURCH SPIRE

THIRD

STATION 1073

ORDER

15 28 ‘21.182
155 55 05,755

GEODETIC LONGITUDE

ELEVATION

METERS.
FEET

STATE COORDINATES (Feer)

STATE & ZONE (1.1 x

v

2 oRl @) ANGLE

HI 1 5101 355+922.70 2524258455

- 00 zz

" PLANE AZIMUTH HAS BEEN COMPUTED BY THE 0 R A a1 FORMULA NEGLECTING THE SECOND TERM

TOSTATION OR 0BJECT

GEODETIC AZIMUTH PLANE aZtMuTH "

(Fraws sewib} (From s

» cope

g 0




JUN 1678

U. S. DEPARTMENT OF COMME RCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY | NATIONAL GEDDETIC SURVEY

by the

HORIZONTAL CONTROL DATA o

National Ocean Survey

OLD HAWAHAN DATUM

Napoopoo Light (Hawaii Island, E. R. Hand, 1928).—On western coast of
Hawaii, north side of Kealakekua Bay, the usual type of unwatched light; a
square structure, tapering, and painte white. There is & small railed platform
about the lamp. eight about 33 feet. Must not be confused with old light,
which was on a pole, determined in 1913. New light is 18 feet true south from

position of old light.
RECOVERY NOTE, TRIANGULATION STATION

INTERSECTION 'I{
nauz or station Napoopoo Light
estapusuep ov:  E,R. Hand vear: 1928  svatE: Hawaii Bench Marks) ALso
recovereb By:  R.C. Munson vear: 1968 countv: Hawaii
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island:Hawaii

Detailed statement as to the fitness of the original descnption; includiog marks tound, stampings, changes made, asd other pestinent facts:

Station was recovered. Located about 2-1/4 miles southwest of
Kealakekua and 1 mile west-northwest of Napoopoo dock, on west side
of Cook Point, about 1300 feet southwest from Captain Cook's Monument .

Station is the center of the light tower, a square, white, concrete
structure, 4-1/2 feet square at the base, tapering to 2 feet square at
the top, supporting a 5-foot-square platform with the white light
extending above it. The light is about 22 feet above ground.

The point occupied by the old light is 18 feet north from center
of tower, and is marked by a small brass pipe set in concrete block.

INTERSECTION
RECOVERY NOTE, FRIXNGUXAOKN STATION

NauE or station: Napoopoo Light - R
gstanusuep oy: E.R.Hand * vear; 1928 stare: HBWAL1"  poycu markin ALso ]
Recoverepay: GEH ° vEAR: 1972 counry: Hawaii-

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Detailed statement as to the fitness of the original d macks found, changes mmde, aod other pectinent facts:

Station was recovered as described by R.C.Munson (1968) in good
econdition.

V.S, DEPARTMENT OF COMMERCE
ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION
COAST AND GEODRTIC SURVEY

ronru C8GS5-526 (s-80)
USCOMM-DC 3¢498-Pos

NAME OF STATION

srare  HAWAILI

191553 sTaTION 1074

HAWAL I

LATITUDE 36 %00’ ™0 15 °30'
LONGITUBE 355 °33° TO 156 °00°
DIAGRAM e 5.1,5 HAWAII

ADJUSTED HORIZONTAL CONTROL DATA

NAPDOPOO LIGHT

vean 1928 THIRD

oRDEA

SOURCE G- 279
19 28 '55.877
GEODETIC LONGITUDE 155 56 21.592 o
STATE COORDINATES {Feet)
STATE & ZONE CODE x ¥ 8 ORA 81 ANGLE i
HI 1 5101 348,675.14 235,816.69 | - 0 08 48

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE 8 '5RA 61 FORMULA KEGLECTING THE SECOND TERM.

TOSTATION OR OBJECT

PLANE AZIMUTH F
(Krom sonth)

GEODETIC AZIMUTH

(Fram soutb) o

) g - 0 g =

QE 213




JUN 1578

U. S. DEPARTMENT OF COMMERCE

HORIZONTAL CONTROL DATA

0 js1553 STATION 1075
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAT I
NATIONAL OCEAN SURVEY | NATIUNAL GEODETIC SURVEY . by the LATITUDE g °00' T0 g °3p’
National Ocean Survey LONGITUDE j55 39’ T0 354 °gg’
‘! 0 UL HAWAIIAN DATUM OIAGRAM e 515~ pawan
Napoopoo School Flagpole ADJUSTED HORIZONTAL CONTROL DATA
(Hawaii Island, E. R. Hand, 1913; E. R. Hand, 1928).—On
western coast of Hawaii, Kona District, 1% miles east of wharf at Napoopoo, on nams or stanion.  NAPOOPOJ SCHOOL FLAGP3LE
the public school, a 1-story building, originally a dark red color, with galvanized |
roof. Building conspicuous because of large number of windows. In 1928 build- stare. HAWAT I vean 1513 THIRD onoEn
ing no longer red but brown, and roof no longer shows up bright. Buﬂd;nzﬁ no
longer conspicuous because of color, painted roof, and numerous other buil ings
about. Station is flagpole on east side of building, midway between ends, and 6-SP156
may be seen from the shore, showing over the roof. On school days a flag will sounce
be flying. 4 =
RECOVERY NOTE, E»;{l?g%%lﬁ'&!% I‘?TATION R LI 15 28 25.050 oo erern
NAME OF STATION: Napoopoo School, Flagpole GEODETIC LONGITUDE 155 54 07.524 FeEY
Estapusuepov: E R, Hand vear: 1913 state:  Hawaii BencH MARKeS) ALso [
Recovereov:  R.C. Munson YEAR: 1968 county: Hawaii T e e o —
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii
x v tond @ ancee
Detailed statenent as to the fitness of the original descriptian; including marks found, stampings, changes made, and other pertinent facis: " S ‘ s - =
Station was recovered. It is a slender pipe flagpole about 25 Hial 2% #51e.20 e Qpasa RS RE0S
feet tall, set in a mass of concrete, at east side of abandoned school
building, midway between ends,
Located about 2 miles southeast of Captain Cook and 1-1/4 miles
ﬁ:rs’goggoNglgggpggétglgggh :;:;tliide of old macadam road leading down to T PLANE AZIMUTH HAS DEEN COMPUTED DY THE 4 WA 8. FORMULA NEGLECTING THE SECOND TEmM,
" NOTE: c n Tie azimuTie PLANE AZiMUTH
treesoll;;lﬁ.ocksvilggf: gghggi }Js.aggg;g?ned i ==cago" Lenger flies, and large e o“?fr..:..z.u,:l g nr:‘:::.u: g
CoCoLASE s e, SIS s e
Q) z7¢




JUN is78
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

DEPARTMENT OF COMMERCE
U. 3. COAST AND GIDOETIC SURVEY

DESCRIPTION OF TRIANGULATION STATION

SOUTH _KONA DI
BAWAITX county: HAWAIX i

Rov. Avg. In8
Name or StaTion: NIUOU StaTe:

L. O. WILDER  vYear: 2948

CHIEF OF PARTY:

Described by: G, J, HOEPPEL

NOTE,: | WEIGHT OF TELESCOPE AGOVE STATION MARK ] |7 METERS. HEIGHT OF LIGHT ABOVE STATION MARK METERS,
& Surface-station mark, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND
Underground-station mark WHICH CAN BE SEEN FROM THE AT THE STATION
onsect BTAER DIRECTION}
fost | metars = )

HARAMALD 2 00 gg 00

Oairn 8 1 mile 166 57.4
12s |R M 1 B | 33.172 |10.111 | 186 W1 &1
1l2¢ |R M 2 w 23.5719 | 7.187 | 262 38 05

The station 1s loecated about 4.5 miles south of Milolii, about
2.5 miles south of Hanamalo Point, 0.6 mile north of Kanewaa Point, about
0.2 mile north of Niuou Cocoanu} Grove, about 100 feet east of the sea,
about 100 feet west of a trail and on the summit of a low lava knoll.

The station is beat reasched, by boat, from the village of
énuoui. A landing can be made on the rocky point about 100 feet west of

the station. In rough weather the station oan be reached from Milolil by
packing southerly, on the good trall, for about 4.5 miles to the station
on the right hand gide of the trail.

The station 18 a standard disk, unstamped, set into a drill
hole in a boulder whioh 1s about 1 foot in dlameter,

Referenoce mark number 1 is a standard disk, unstamped, set into
a drill hole in a boulder whish projests about 3 feet and 18 located 1.53
meters lower than the station.

Referenee mark number 2 is a standard digk, unstamped, set inte
& drill hole in a boulder which 1s about 10 Teet long, 5 feet wide and
projeets about 8 feet from the surrounding roock. It ig looated 1.65
meters lower than the etatlion.

A 2% x 2% btlack and white pole has been plumbed over thip station and a
cairn of rocks built around the pole.

U.8. DEPARTMENT OP COMKERCE - COAST AND GEODETIC SURVEY
RECOVERY NOTE, TRIANGULATION STATION R

rore a24p
{11-8-53)

Naue or Brarion:  NTUOU
EstaBLisneo ny L.C.W,
Rrcovenzoer:*  U,S.G.S.

Detailed statement as to the fitncss of the original description; including marks found, stampings, changes made, and other pertinent facts:

Station recovered.

To reach from the Hookena School; proceed southerly along mailn road for
17.2 miles to the main ranch buildings at Honomolino Ranch; turn right
going past houses for 0.1 mlle; take left fork thru gate for 1.8 miles to
wire corral; turn into corral and continue out gate on west side of corral
and continue down grade for 2.3 miles to coastline; take left fork and go

Ymar: 1948 Brarm: Hawall

Ymar: 1958 Covm:. Hawaii

southerly across lava along jeep trall for 1.0 mile to end of truck travel, !

from here pack southerly along good traill for about 0.5 miles to station
on right hand side of trail.

(continued on next page)

NOAA FORM 7¢6.31
{11-76)

HORIZONTAL CONTROL DATA

National Ocean Survey
OLD HAWAIIAN DATUM

0 151553
HAWALL
LATITUBE 19 °00’ 10 g °3p’

DIAGRAM \g 5.15  HAWAIL

ADJUSTED HORIZONTAL CONTROL DATA

NIUuOU

NAME OF STATION

HAWAT 1 vean 1548

STATE

G- 927¢

SOUACE

LONGITUDE 355 °350’ TO 156 °09'

STATION 1076

SECOND

CRDER

19 07 '45.156
155 55 08.588

GECDETIC LATITUDE
GEODETIC LONGITUDE

ELEVATION.

1065 erens
24 reeT

STATE COORDINATES (Feet)

STAVE & ZONE coDE x v

£ ol 81 AnGLE

HI 1 5101 3554316465 1084018.76

- 00815

° PLANE AZIMUTH HAS BEEN COMPUTED DY THE ¢ cnd @ FORMULA NEGLECTING THE SECOND TERM,

GEODETIC AZIMUTH

TOSTATION OR OBJECT (From sowthy

PLANE AZIMUTH "
(Evom samths

cooe

HANAMALO 2 182 11 03,2

182 o19 ‘18 ’ 5101

Q& 075




JUN 1978

U.S. DEPARTMENT OF COMMERCE H OR‘ZONTAL CO NTROL DATA QuAD 191553 STATION 1076 t
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE o 4 T0O o
NATIONAL GEODETIC SURVEY LONGITUDE © r 70 o !
NIUOU (continued) OLD HAWAIIAN DATUM DIAGRAM
rennte U5, DEPARTMENT, O SOMITRE R RECOVERY NOTE, TRIANGULATION STATION

RECOVERY NOTE, TRIANGULATION STATION

NAME OF STATION: "mou - .
estasLisvepey: L.Ce Wilder vear: 1948 . srare: Hawali
recovereo sy R.C. Munson ~  veas: 1 county. Hawaii
Island: Hawaii -
HEIGHT OF TELESCOPE ABOVE STATION MARK 1. 59 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, E MARKS AND
PROM THE GROUND AT THE STATION

T OBJECTS WHICH CAN BE SEEN

OBJECT BEARING reer DIS‘I’ANCE“(Y!'“ DIRECTION
HANAMALO 2 ~===m————=e=== 1948 DISTANCE |and DIREGTION--~-< o8 00 00.0
OHEPUUPUU (HGS) 1890 28 34 43.0
R.M. No. 1 S 33,172 | 10.111 186 41 51
R.M. No. 2 P w 23.579 7.187 [262 38 05
HANAMALO 2 (HGS) 1890 ---1968 DISTANCE |and DIREGTION----4 00 00 00.0
OHEPUUPUU (HGS) 1890 - 5 Ll 28 34 42.2 7
R.M. No. 1 J S 33.131 |, 10.099 186 43 12
R.M, No. 2 . W 23.562 7.182 “262 41 43 4

Station was recovered and all marks found in good condition. It is
now possible to drive to within 1/2-mile of station with 4-wheel drive
vehicle. A complete description followa: x

Station is located about 4-1/4 miles south of Mjlolii, 4 miles south-
west of the Honomalino Agriculture Co. Office, and 3400 feet south-
southwest of the old Holua Slide, along the coast, southeast across a
small cove from Niuou Point, about 250 yards north of a kiawe grove
(there is no longer a coconut grove in the area), at about 34 feet ele-

vation, on a slight knoll in rough lava area, and 100 feet west of an
old Hawaiian trail.

To reach station from the gost office at Honaunau, go south on State
Highway 11 for 19.7 miles to the Honomalino Agriculture Co., Office on
right. From office go south on narrow macadam road for 0.25 mile to a
dim road right. Turn right and go down through orchard for l.l miles to
locked gate (key was obtained at the Honomalino office). Pass through
gate and go O.4 mile to T-junction. Turn left and go 0.8 mile; take
ri{ht fork, inside wire corral, and go down through gaature land for 2.6
miles to T-junction at beach. Turn eft and follow beach road south for
0.95 mile to end of road. Pack south on old trail about 1/2 mile to
station on right.

Station mark is a standard disk, unstamped, cemented in a drill hole
in rock flush with ground, about 175 feet north of the inner end of a
narrow inlet. There is a large cairn with signal in center, over the mark.

Reference mark number one is a standard disk, unstamped, cemented in
a drill hole in a 4-foot-diameter boulder projecting 3 feet above ground.
It is 4.9 feet lower than station mark.

Reference mark number two is a standard disk, unstamped, cemented in
a drill hole in a 9-foot-diameter lava rock that projects 6 feet above
ground. It is 5.3 feet lower than station mark.

*Name of chief of pasty should be inserted here. The officer who actually visited the station should sign his nasi€ at the ead
of the tecovery note.

NOTE - One of these forms must be used for every station tecovered, USCOMM-DC 27173-P3s

R

NAME OF STATION: NIUOU

ESTABLISHED BY: L, C. Wilder YEAR: 1948
RECOVERED BY: C. A. Burroughs YEAR: 1973
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

STATE: Hawaii BENCH MARK(S) ALSO [_|

COUNTY:Hawaii

Detailed statement as to the fitneas of the original description, including marks (ound, stampinss, changes made, and other pertinent facts:

Station was recovered and all marks found in good condition.

fhe new to reach description is as follows: To reach station from the Post Office
at Honaunau, go south on State Highway 11 for 19.7 miles to the Honomalino Agriculture
Company Office on right. From the office continue south up hill and return to Hwy 11,
at the highway turn right and proceed south for 0.2 miles to narrow asphalt road on right.
Turn right and follow road for 0.3 miles to two Mango trees on the left and a narrow track
road to the right leading through Macadamia Orchard. Follow this track road 1.3 miles
to a locked gate (key was obtained at the Honomalino Office). Pass through gate for
0.2 miles and take right fork in road and continue 0.6 miles to a wire corral. Go through
corral and take the left exit which makes a sharp U-turn and parallels the road that
entered the corral. Continue for 2.3 miles where a road joins from the right and continue
straight ahead for 0.1 mile to a T-junction at baach. Turn left and follow beach road
south for 0.95 mile to end of road. Pack south on old trail about 1/2 mile to station
on right.

U.5. DEPARTMENT OF COMMERCE
rory C8GS-526 ts-e8) TAL ADMINISTRATION
USCOMM-DE 36408-P00 COAST AND GEODETIC SURVEY




U. S, DEPARTMENT OF ComMERCE HORIZONTAL CONTROL DATA o ls1sss

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY | NAT[ONAL GEODETIC SURVEY

NO ORIGINAL TEXT

Ohepuupuu (Hawaii Island, Hawaiian Government Survey, 1890; E. R. Hand,
1914).—On southwest coast of Hawali, in South Kona, land of Kapua, % mile
south of the shacks at Kapua Bay, which is just south of Okoe Bay, and 430
meters east of the shingle beach cove which is on the north side of the great point.
It is near the shore, south of Ahole cocoanut grove, 32 feet southwest of trail lending
over the “aa’ (lava), and 600 or 700 feet southeast of the ancient ‘““holua’
(slide) of Heeia. Marked by a triangle cut in a large stone on top of an ancient
grave on highest point of the “aa.” 1In 1914 g large cairn was erected over the
station and painted white.

CrMEroemues  RECOVERY NOTE, TRIANGULATION STATION R
Nauz or 8ramion: OHEPUUPUU
Esrasusnxo av: Hawallan Govt.Yean: 1890 Srare: HAWAII

Recoveaeo av:* L, O, Wilder Yas: 19 Couwrr: HAWATI

Detailed statement as to the fitaess of the original description:

The station was recovered as desoribed. A standard statlipon disk
and two reference marks were egtablished. A new degoription followg--

The station 1s located about 3.5 miles south of Milolii, about 2
mile northeast of the Niuou Oocoanut Grove, about 0.3 mile east of the beach,
about 200 feet north of a well marked trail and about 50 feet south and west
of a well marked gide tratl, The station is on the summit of a proalnent
lava knoll which projects about 20 feet above the surrounding lava,

The station 1g best reached, by boat, from the village of Milolidl,
A landing oan be made in a small cove which 1liee about 500 feet south of the
ancient Hawallan glide, In rough weather the station can be reached by a
good foot trall from the village of Milolil,

The station is a standard disk, unstamped, set into a drill hole
in a boulder which is flush with the surface of the ground.

Reference mark number 1 1s a standard dlsk, unstamped, set in a
drill hole in a boulder which ig about 25 feet long, 15 feet wide, and
projects about 6 feet. It 1s located to the north of a trail and 1s 2.51
meters lower than the station,

Reference mark number 2 1g a standard digk, ungtamped 8et into a
drill hole in a boulder which 1s about 7 feet long, 4 reetaﬁde’and projects
about 3 feet. It 1s located about 2 feet east of a trail and 1.43 peters
lower than the station.

Object Distance Direction
HANAMALO 2 00 00 00
R. M, 1 NE 65.162 rt 12.562 m 57 38 11
R. M. 2 ESE 47.546 £t M hgo 116 02 30
Oairn 88E 2 mileg 196 11 06,4
Boundary Monument 4 w 0.3 mile 284 52 55,1

Boundary monument number % is a 1 inch pipe whioch projlects about
6 Ainches above a square slab of concrete. It 1g located about 0.3 mile west
of the station, about 100 feet east of the gea and Just north of a number of
sorub trees. It is the most northeasterly of four pipes.

(continued on next page)

NOAA FORM 7631
.76y

National Ocean Survey
OLD HAWAIIAN DATUM

STATION 1077
ranAll

LATITUDE 15 °00’ T0 g °347
LONGITUDE ;55 °309’ TO 156 °00’
DIAGRAM NE 515 sAWAIl

ADJUSTED HORIZONTAL CONTROL DATA

GHEPUUPUU

NAME OF STATION

seare. HAWAII vean 1850 SECOND

OROER

sounce. 6= 5279

GEODETIC LATITUDE ]_.9 08 15.590 ELEvaTION 31e0 werens
GEODETIC LONGITUDE. 155 54 52.4z20 102 o
STATE COONDINATES (Feet)
STATE & ZONE CODE x 02 # ond arancur
HI i 5101 3564910, 75 1i0+682.27 - 0 08 0s

© PLANE AZIMUTH HAS BEEN COMPUTED BY THE #1074 A1 FORMULA NEGLECTING THE SECOND TERM

GEODETIC aZIMUTH PLANE a2tmuTh *
IO ST ATION O oRRey (From soutb} iFram vomttt ook
HANAMALO 2 171 22 59.7 171 31 09 5101
QE 077




JUN 1978

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

NATIONAL OCEAN SURvey , NATIONAL GEODETIC SURVEY

HORIZONTAL CONTROL DATA

QuAp 191553 STATION 1077

by the LATITUDE °o r T0 °
NATIONAL GEODETIC SURVEY LONGITUDE A o ot
OLD HAWANAN DATUM DIAGRAM

OHEPUUPUU (continued)

runm 3200 U.S. DEPARTMENT OF COMMERCE
16990 COAST AND GEODETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION
waue or station:  OHEPUUPUU

ESTABLISHED BY: GS

vear: 1890  stave: Hawali

RECOVERED BY:® R.C. 'Munson vear: county: Hawaii
Island: Hawaii
HEIGHT OF TELESCOPE ABOVE STATION MARK 1 061& METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REF E MARKS AND T OBJECTS WHICH CAN BE SEEN
PROM THE GROUND AT THE STATION
DISTANCE
0BJECT BEARING rEET I METERS DIRECTION
HANAMALO 2 =me-=mc=m=mwm= 1948 DISTANCE|and DIREGTION--—-- L 00 00 00.0
M 1 NE | 65.162 | 19.862 | 57 38 11
R.M. 2 ESE | 47.546 | 14.492 |116 02 30
Cairn SSE 2 |miles’ [196 11 06.4
Boundary Monument 4  _ LTW 0.3 |mile 28, 52 55.1
HANAMALO 2 (HGS) 1891 -Z--1968 DISTANCE'and DIRECTION----- 1’00 00 00.0
R.M. No. 1 - NE - 65.154° 19.859° 57 38 43 ’
R.M. No, 2 ) ESE ‘ 47.530- 14.4,88° 116 03 08 g
Cairn, 1948 . 8 196 11 20.6 °
Boundary Monument 4, 1948 v 284 52 53,9 -

Stat}on was recovered in good condition. It is now poesible to drive
within 1/4-mile of station. complete description follows:

Station is located about 3-1/2 miles south of Milolii, 1500 feet east
of Kaupo Bay, 800 feet southeast of Holua Slide, an old Hawaiian slide
built of stones, and 32 feet southwest of an old stone trail, on a knoll
of atout 102 feet elevation in rough lava land.

To reach station from the ant office at Honaunau, go south on State
Highway 11 for 19.7 miles to the Honomalino Agriculture Co. Office on
right. From the office go south on narrow macadam road for 0.25 mile to
dim road right. Turn right and go down through orchard for 1.1 miles to
locked gate (key was obtained at the Honomalino office). Pass through
§ate and go O.4 mile to T-junction. Turn left and go 0.8 mile; take right
ork, inside wire corral, and go down through gasture land for 2.6 miles

to T-junction at beach. Turn eft and follow beach road far 0.8 mile to
old siide on left. Pack southeast along stone trail about 400 yards
to station.

Station mark is a standard disk, unstamped, cemented in a drill hole
in a.boulder flush with ground.

Reference mark number one is a standard disk, unstamped, cemented in
a drill hole in the west end of a large rounded lava formation projecting
6 feet above ground, and is 8.3 feet lower than station mark.

Reference mark number two is a standard disk, unstamped, cemented in
a drill hole in a 4-foot boulder, 4 feet east of the trail and 4.8 feet
lower than station mark.

RECOVERY NOTE, TRIANGULATION STATION
NAME OF STATION: OHEPUUPUU I{
ESTABLISHED BY:  HGS YEAR: 1890
Recoverep By:  C. A. Burroughs Vear: 1673
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

STATE: Hawaii BENCH MARK(S) ALso []

county; Hawaii

Detsiled statement as to the fitaess of the original description; including matks found, stampings, changes made, and other pestinent facts:

The station was recovered and all marks found in good condition.

The new to reach description is as follows: To reach station from the Post Office
at Honaunau, go south on State Highway 11 for 19.7 miles to the Honomalino Agriculture
Company Office on right. From the office continue south up hill and return to Hwy 11,
at the highway turn right and proceed south for 0.2 mile to narrow asphalt road on right.
Turn right and follow road for 0.3 mile to two Mango trees on the left and a narrow track
road to the right leading through a Macadamia Orchard. Follow this track road 1.3 miles
to a locked gate (key was obtained at the Honomalino Office}. Pass through gate for
0.2 mile and take right fork in road and continue 0.6 mile to a wire corral. Go through
corral and take the left exit which makes a sharp U-turn and parallels the road that
entered the corral. Continue for 2.3 miles where a road joins from the right and continue
straight ahead for 0.1 mile to a T-junction at beach. Turn left and follow beach road
south for 0.8 mile to old slide on left. pack southeast along stone trail about 400 yards
to station.

.5. DEPARTMENT OF COMMERCE
EHVIRONMENTAL SCIKNCE SEAVICES ADMINISTRATION
COAST AND GEODETIC SURVEY

#OoRM CAGS-526 (s-e0)
USEOMM.DC 36498:P 08
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U. $. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

NO TEXT

1578

by the

National Ocean Survey
OLD HAWAIIAN DATUM

HORIZONTAL CONTROL DATA

Q 191555
HAWAL L

sTATION 1078

LATITUDE 35 %g¢’ T0

LONGITUDE ;35 ©
DIAGRAM NE 5.1,5

>

¢’ TO
HAWAIL

15 °30'
15¢ °00’

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION OHIALELE
stare. HAWALL vean 1914 THIRD F—
sounce, 0~SP136

GEODETIC LATITUDE 19 :Il" '07“‘131 ELEVATION METERS

GEDDETIC LONGITUDE

155 46 537.231

FEET

STATE COORDINATES (Fret)

]

STATE & ZONE

cooe

x

¥

—

9 ORA a aNGLE

HL 1

5101

404+445.35

1464048.44

- 0705 25"

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE @ '0RA 81 FORMULA NEGLECTING THE SECOND TERM

TOSTATION OR OBJECT

GEODETIC AZIMUTH
{From sauth)

PLANE AZIMUTH
(From westhit

cooe

NG 287
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JUN 1978
.. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEDOETIC SURVEY

National Ocean Survey
OLD HAWAIIAN DATUM

NO ORIGINAL TEXT

I e RECOVERY NOTE, TRIANGULATION STATION R
Naxxn or Stamon: Q10kuana Srarm: Hawail

Estapusnen sr:  H.G.S. Yeau: 1914 Locaurrr: Kau, Hawall
Rzcovenzp sy:* Chas,L.lurray Yeam: 1938

Courrr: Hawall

Detalled statcment as to the fitnoss of the original description:

Location of station: 6n a prominent grasay hill surrounded by lava flows
about 0.6 milse above the Waiohinu-Kona road and roughly
about 5 miles from Walohiunu

0ld station mark found: Di']i.ll =hole in + cut in rock set in ground and stone-

€.

New station mark: H,T.S. Type D-1 monument (Triangular concrete monumont

7 1/2 feet on each side with 1 7/8 steel bar 2 feet long
set on steel legs over the station mark which is left

exposed to view. A standard metal target 1s set over the
steel bar).

*Name of clile! of party sboald be inserted bers. The officer who sctually viritad the station should eign hla narme st the end of the recovery note.
£ & ovsmEm ras Sne stves NotR.—0ne of thewn (ortzs raust b used for every station secovered. 1—Te

HORIZONTAL CONTROL DATA

@ 151553
HAWAL I
LATIUDE 35 g9’

LONGITUDE 355 °30’

sTATION 1079

0 36 °30'
T0 156 00’

DIAGRAM g 5.1,5  HAWAI

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION OLGCKUANA

srave. HAWAII vean 1514 THIRD WO
sounce. 0-SP156
- = [ =
GEODETIC LATITUDE 19 04 13.430 ELEVATION METERS
GEODETIC LONGITUDE 155 40 36.35% FEET
STATE COOADINATES (Fret}
STATE & ZONE cooe x v ¢ and a1 awoie
0
Al 1 5101 4379045.31 8652:17.57 - 0 33 35
M PLANE AZIMUTH HAS BEEN COMPUTED BY THE 9 'f Al A FORMULA NEGLECTING THE SECOND TERM,
GEODETIC AZIMUTH PLANE AZivuTH *
R UG CE L (From sentb) (From sentl) ol
50 U R E—
Q) 252
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JUN 1578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY

NO TEXT

+ NATIONAL GEODETIC SURVEY

HORIZONTAL CONTROL DATA

by the
National Ocean Survey
OLD HAWANAN DATUM

1] 161553
HAWAI 1
LATITUDE 3 °g4' TO

LONGITUDE 155 ©39’ To

DIAGRAM \g 5.1

Hawal

STATION 1080

15 °30’
156 °00’

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION PAHDEHOE
stare  HAWAILL vean 1884 THIRD onpen
sounce O—SP156
15 720 24.%15 werees
GEODETIC LONGITUDE. 155 52 57.076 FEET
STATE COOPDINATES (fert)
STATE & zone cooe x v & om0 anare
HI 1 5101 36b9132.35 1844226452 - 2 07 36

© PLANE AZIMUTH HAS BEEN COMPUTED by THE ¢ ORL G/ FORMULA NEGLECTING THE SECOND TERM

TOSTATION OR CBJECT

GEODETIC AZIMUTH
(From wouth)

PLANE AZtMUTH *
From st

cooe




JUN 1678
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GZOGETIC SURVEY

National Ocean Survey
OLD HAWAIIAN DATUM

Palemano (Hawaii Island, E. R. Hand, 1928).—On western coast of Hawaii,
on Palemano (Point, south side of Kealakekua Bay, south of the low, flat extent
of rock which forms this feature, and about 20 meters frorg the sea on the west.
Point is almost as level as a floor, composed of *pahoehoe’’ or smooth lavamarxéd
is awash at storm high water, and is therefore free of all loose stonﬁs. 2 T" Y
meters true east from the station are the remains of an ancient ‘‘heiau’’ or
temple. Marked by a prominent dome of concrete built up from the smooth
lava to a height of 2 feet, with a 2-inch gas pipe protruding from its top. This
ig an old Territorial survey station.

'?m}?m@:"ﬁ'? RECOVERY NOTE, TRIANGULATION STATION R
[

Naur or Sramon: PALKMANO

Eerasusnes 3v: E,R, Hand Year: 1028 Srars: BAWAII

Recoveaep avi® L, C, Wilder vsas: 1948 Comerr: HAWAII

Detailed atatcment as to the Ataess of the original description: The statlion, as desoribed in the 1928
survey, was recovered in rg&md ool;untion. A gtandard dlsk was eet in the
center of the £ inoh pipe and two reference marks were established. A new
deseription follows——

The station 1s located on Palemano Polnt about 3 miles north of
Honaunau Bay, about 1.3 miles southwest of Napoopoo, about 300 feet east of
the westernmost point of Palemano Polnt, 96 feet southwest of a concrete slab
which formed the foundation for the old lighthouse and on the top of a mound
of concrete which 1s awash during etormy weather.,

o0 reach from the post offlce at Napoopoo; go south on the road
which leads toward Honaunau for 0.6 mile; turn right, onto a graded recad, and
go west and south for 0.5 mile; pass through the settlement at Keel and con-
tinue southerly for 0.2 mlle; pase through a board gate into ths grounds of
the Kona Maluhia Camp; turn right and go westerly for 0.3 mile to the station,

The station 1s a standard disk, stamped PALEMANO RESET 1948, set
in the top of a mound of concrete which proJ::]zs about 2 feet.

Reference mark number 1 is & standard disk, stamped PALEMANO NO 1
1948, get into a drill hole in bedrock which 18 flush with the surrounding
rock, It is located 34 feet southwest of the foundation of an old lighthousge
and 1s about 2 feet lower than the station,

Reference mark number 2 ig a standard diek, stamped PALEMANO NO 2
1948, set into a drill hole in flat bedrook. It is located about & feet
lower than the station.

The distance between reference mark number 1 and reference mark
number 2 1s 98,760 Teet.

Object Diatance Direction
KEAWEKAHEKA 00 00 00
Napoopoo Lighthouse NRw 2,0 miles 14 48 33.6

M. Ko, 2 N 72,378 £t 22,061 m 23 44 16
Napoopoo Spire NE 2.0 miles B4 37 48.8
R. M. No. B 63.994 £t 19,506 m 116 16 19

(continued on next page)

HORIZONTAL CONTROL DATA ¢ 151553 StATION 1081

HAWAI
LATITUBE 35 29! T0 ;g 9357
LONGITUDE 355 ©30/ TO 354 ©gg*
DIAGRAM ¢ 51,5 HAWAN

ADJUSTED HORIZONTAL CONTROL DATA
wame of staTion.  PALEMANO

srare HAWAII vean 1928 SECOND

OADER

sounce 0= §275

15 27 42,810 200 werees
GEODETIC LONGITUDE 155 55 45.210 7 Al
STATE COORDINATES (Fret)
STATE & 20N cooE x v @ ©rA o ancre
HI 1 5101 3514758492 2284438435 -~ 0 08 36

* PLANE AZIMUTH HaS BEEN COMPUTED BY THE ¢ oRA B FORMULA NEGLECTING THE SECOND TERM,

GEOBETIC AZiMUTH PLANE aZimuTh

TOSTATION OR OBJECT (Fram south) (Fram sonth

cooe

KEAWEKAHEKA 142 23 211..7 11120 32' 01 5101

QE 060




u.s.nsnnigfoF]ﬁ?ugencs HORIZONTAL CONTROL DATA QuAD 191553 STATION 1081

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY 5 NATIONAL GEODETIC SURVEY by the LATITUDE o ¢ 10 °o ¢
NATIONAL GEODETIC SURVEY LONGITUDE © s 10 O
PALEMANO (continued) OWD HAWAIIAN DATUM DIAGRAM
ronm 5260 U.S, DEPARTMENT OF COMMERCE L
(h10-80) COAST AND GEODETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION

name of sTation: PALEMANO

estasLisvep sy: E.R, Hand vear: 1928  state: Hawaii

mecovenen oy R.Ce. Munson  vear: 1968 counry: Hawail
Island: Hawaii

HEIGHT OF TELESCOPE ABOVE STATION MARK 1 .O METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REF E MARKS AND T 0BJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING reET WETERS DIRECTION
KEAWEKAHEKA (HGS) 1891 . ‘ -] o0 00 00.0 i,
R.M. No. 2 . N 7| 72.326 |22.045 23 45 27
PALEMANO 2 E 1106 53 38.6 |“
R.M. No, 1 E 63.974 {19,500 1116 14 20 K

Station was recovered and both reference marks found in good condition;
the stone and concrete mound in which the station mark is set is cracking
and the soft bedrock ledge on which it is located is being broken up by
wave action and it will not last long, so a new station, PALEMANO 2, was
established, however the old station was not removed. A complete des-
cription follows:

Station is located about 3-1/2 miles west-northwest of the post office
at Honsunau, 1 mile southwest of Napoogoo, 1400 feet southwest of Keei
village, and 800 feet west-northwest of Maluhia Boys' Camp, near the sea,
on Palemano Point.

To reach station from the post office in Honaunau, go south on State
Highway 11 for 1.8 miles to junction with State Highway 16. Turn sharp
right and go downhill on State Highway 16 for 3.5 miles to the City of
Refuge; continue north on the road to Na{ozgoo for 3,05 miles to side road
left, just past station KEEI NORTH BASE 948, Turn left and go 0.65 mile
to sand beach at end of Keei village. Follow sandy road right, along
beach, for 0.15 mile to end of beach. From here pack southwest across
bedrock beach about 125 yards to station,

Station mark is a standard disk stamped PALEMANO RESET 1948, set in
a concrete post in the center of a 3-foot~-diameter, stone and concrete
mound 16 inches high, on the north edge of a 2«foot ledge of soft lava rock.

Reference mark number one is a standard disk stampe "PALEMANO NO 1
19487, cemented in a drill hole in bedrock, 34.3 feet southwest of a large
concrete pad (in which PALEMANO 2 is set), and is about 16 inches lower
than station mark.

Reference mark number two is a standard disk stamped TPALEMANO NO 2
19487, cemented in a drill hole in flat lava area, 2-1/2 feet lower
than station mark.

RECOVERY NOTE, TRIANGULATION STATION

NAME oF STATION: PATLEMANO
estasusueo sv: E,R. Hand vear: 1928 °  state: Hawali -  Banc Marke) Auso [
Recoveren 8Y:  GEMN - vear: 1972 county: Hawalil-

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Detailed statement as to the fitncss of the original description; including exarks found, stampings, changes made, and other pestinent facts:

Station mark was recovered as described by R.C. Munson (1968) in
fair condition. It appears that the mark has not deteriorated
significantly since it was visited in 1968. Reference marks 1 and 2
were recovered as described in good condition.




JUN 1978
U. . DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEQOET IC SURVEY

National Ocean Survey
OLD HAWANIAN DATUM

DEPARTMENT OF COMMERCE -
U. 3. COAST ARD GEODETIC SURVEY

DESCRIPTION OF TRIANGULATION STATION

Raev. Aug. 1948
NaMEoF STaTion: PALEMANO 2~ sSrate: Hawaii Counry:  Hawaii -
CHIEF oF PARTY:  R.C..Munson Year: 1968 Described by: R,F. Hanson
NOTE,* | HEIGHT OF TELESCOPE ABOVE STATION MARK 1.5 METERS.t HEIGHT OF LIGHT ABOVE STATION MARK METERS,
Surface-statlon mark, I DISTANCES AND DIRECTIONS TO MARK, MARKS AND
Undergraund-statlon mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
OBJECT DISTANCE t
foot ] meters - -
KEAWEKAHEKA (HGS) 1891 ~ o 00 00 00.0 |,
Napoopoo Light, 1928 .| NW 14 34 21.3
Honaunau, St, Benedlct Catholic| SE 160 56 51.8 |°
Church, sfire, 1948 . ,
12a | R.M. No. F | 8SE | 22.453 | 6.844 [199 27 48 s
12a  R.M. No. 2 (0ld PALEMANO RM 1; . SW 34.3167 10.459 ©269 42 42
12a R.M. No. 3 {old PALEMANO RM 2)‘ ENE 112.920 “(34.418) 326 49 O4 g

Statlon was established to replace PALEMANO (HTS) 1928 which is being
destroyed by wave action.
Located about 3-1/2 miles west-northwest of the post office at Horaunau,
1 mile southwest of Napoopoo, 1400 feet southwest of Keei village and 700
4 feet west-northwest of Maluhia Boys' Camp, at Palemano Point, at the east,
inshore, end of the large, flat, black rock area, near a higher stone
g bank and brush-line, at an old concrete pad that was once a foundation for
a light mast.
To reach station from the post office at Honaunau, go south on State
Highway 11 for 1.8 miles to junction with State Highway 16. Turn sharp

right and go downhill on State Highway 16 for 3.5 miles to the City of
Refuge; contintie north on the road to Nagoogoo for 3.05 miles to side
road left, just past station KEEI NORTH BASE 1948. ~Turn left and go 0.65
mile to sand beach at end of Keel village. Gollow sandy road right, along
beach, for 0.15 mile to end of beach. Pack southwest along bedrock for
about 100 yards to statlon.

Station mark is a standard disk stamped "PALEMANO 2 1968", cemented
in a drill hole in the middle of an 1l1-foot-diameter, concrete pad flush
with surrounding rock, and surrounded by a 2-foot-diameter ring of rusted
bolts projecting 4 inches from the concrete. It ig about 300 feet east
from tip of point and 25 feet west of base of a long boulder bank that
18 6 feet higher than station.

Reference mark number one is a standard disk stamped "PALEMANO 2 NO 1
1968", cemented in a drill hole in bedrock, 25 feet west of the boulder
bank and about 6 inches higher than station mark.

: Reference mark number two is the original PALEMANO (HTS) 1928 RM NO. 1.
It 1s a standard disk stamped "PALEMANO NO 1 1948", cemented in a drill
hole in flat lava bedrock at same elevation as station mark.

Reference mark number three is the original PALEMANO (HTS) 1928 RM
NO 2. It is a standard disk stamped "PALEMANO NO 2 1948", cemented in a
drill hole in flat lava bedrock at about same elevation as station mark.

NOTE: The arrows on RM 2 and 3 point toward the old station.

RECOVERY NOTE, TRIANGULATION STATION

Nauz or sTaTiIon: PALEMANO 2 R
EsTapLisuep y: R, C,Munson - vear: 1968 ©  gpare, Hawailt - BENCH MARK(S) ALso []
RECOVERED bY:  GEH - vear: 1972°  coynry: Hawail-

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Detailed statement as to the fitness of the original description; including macks found, stampings, changes nade, and other pertisent facts;

Station mark and Reference mark 1 were recovered as described by
R.C.Munson in good condition., Reference marks 2 and 3 (old PALEMANO
marks) were recovered as deacribed in good condition.

NOAA FORM 76-31
{1.76)

HORIZONTAL CONTROL DATA 0 isisss

STATION 1082
HAnALL

LATITUDE .6 %po’ TO 15 °30°
LONGITUDE 155 337 TO ;54 °J0’
DIAGRAM \e 51,5 Hawanl

ADJUSTED HORIZONTAL CONTROL DATA
naweor sration. PALEMAND 2

srare HAWAILL vean 1568 SECOND

ORDER

sounce O—12664

15 27 '43.140

GEODEYIC LATITUDE ELEVATION 2 METERS
GEOOETIC LONGITUDE 155 55 48,273 SLALED FLET
STATE COORDINATES (Feet}
STATE & ZONE cooe x v 0 orA a ancur

Hl i 5101 351 4848.067 228+472.02 - 208 36

PLANE AZIMUTH HAS BEEN COMPUTED BY THE § '9RA @ FORMULA NEGLECTING THE SECOND TERM

GEODETIC AZIMUTH [ *
TOSTATION OR OBJECT — LANE AZIMUTH oot

(From sourby (From south)
KEAWEKAHEKA m1°56'32.2 | 142705 08 | s101

QF 030




_ i HORIZONTAL CONTROL DATA omuafiy | R S

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

HAWAI |

EAN SURVEY 3 5 by the LATITUDE 19 %99’ TO 15 °z0'

NATIONAL OCEAN S + NATIONAL GEDDETIC SURVEY National Dcoan Survey wnsmoe 135 030, 7o |15 ;20]
OLlD HAWANAN DATUM DIAGRAM

NE 51,5  HAWAIl

' NO ORIGINAL TEXT

ADJUSTED HORIZONTAL CONTROL DATA

Palianihi (Hawaii Island, Hawaiian Government Survey, 1884; E. R. Hand,

1913).—On west coast of Hawaii, South Kona District, at Hookena_, about

8 feet back from edge of clif. Station marked by a square drill hole in rock, nameor stanion. POLIANIHI

surrounded by four crosses cut in rock equidistant from center. The following . -

bearings are from the station: Extreme southeast corner of wharf, 140 meters, stare, HAWATI vean, 1884 .-
8. 36° 'W.; post office, 175 meters, 8. 66° W.; steeple of Pukaana chureh, 410

meters, N. 89° W. Station is 383 feet south of tomb near government road.

DEPARTMENT OF COMMERGE kb TION TION
ot s RECOVERY NOTE, TRIANGULAT! 8TA R sounce. 6-SP156

Nauz or Smamon: Palianihi Srare: Hawail Cowwrr: Hawat

Racornes i Chas L Forrsy weasagy T Hookeona. S. Kona, Havati 15 23 00215 Ceron 43 werens

GEODETIC LONGITUDE 155 53 59.923 SCALED FEET
Detdhdmwmmtutomﬂtmnlmoﬂslnndu:ﬁpthn:

> y Location of station: West coast of Fawaii, South Kona on top of and 8-feet STATE COOROINATES Feer)
K‘_ 7 away from the berpendicular bluff Just back of Hookena village and on the

4 lower side of the road leading down to Hookena,

STATE & 2ONE cooe x ¥ 4 0RA 4 ancuE
cul in roc|

& —
014 mark found: Drill hole in middle of Ayand 4 +'s distant 1.2 feet,0.82 i 5029150435 1564506.33 - 0 07 s8
feet, 2.10 feot and 2.67 feet from the station meeh. . U groL 2g20130-3 aCy i

New station mark: H.T.S. Type D-1 monument ( Triangular conerete monument
7 1/2 feet on each sidewith 1 7/8 steel bar 2 feet long set on steel legs

over the atation mark which is left exposed to view. A standard metal target
is set over the steel bar),

" PLANE AZIMUTH Has BEEN COMPUTED BY THE 9 ORA 9 FORMULA NEGLECTING THE BECOND TERM,

GEODETIC AZIMUTH PLANE AZIMUTH *
TOSTATION OR OBsECT (Ersm soutb) (From south) cooe
":"::".:.‘."én%?:.;;".‘:’ RECOVERY NOTE, TRIANGULATION STATION R — T
Naun or Srarmion: PALIANIHT
Eerasuianzo anBH.GOVt.Smth: ].BEIJ Brarz:  HAWAXT
Recovmoms ar:¢ L,C, Wildepr Yoan: 19 Cowerr: HAWAII
Detalled lhhmmtutolhnﬂhmalﬂn original description:
This station was monumented in 1938 by the Hawaii Territory
Burvey, with concrete instrument platform, metal pole and target. At
that time they recovered a "drill hole in miadle of triangle and 4
orosses distant 1,2 feet, 0.82 feet, 2,10 feet ana 2,67 feet from the
atation mark®, The Present pipe and target were installed over the
+ 0ld center mark,
,’f -
o
Q0 276

© Nazne of chisf of party sheusq be [aserted bers. rhdw-ummmm-ummu-umudmmm
3 8. eoviraneet reretins ervece Nm%uth.hu-uhuk-mmm

u.2818.2

(continued on next page)

NOAA FORM 76.3)
{n.7s)




JUN 1978

U.5. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

HORIZONTAL CONTROL DATA

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the
NATIONAL GEODETIC SURVEY
PALIANIHI (continued) OLD HAWAIIAN DATUM

RECOVERY NOTE, TRIANGULATION STATION

NAME OF STATION. PALIANIHI R
estapLisnes pv: H,G.S. vear: 1884  state:  Hawaii BENCHMARKES) ALSO

RECOVERED BY: R.C. Munson vear: 1968 county. Hawail

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWK: Island: Hawaii

Detnied statement as 1o the titness of the original desceiption; ciuding atks iound, sta=pings, changes made, and other peruncat facts:

Station was recovered in good condition. Located about 4-1/2 miles
soutin-southwest of Honaunau, at the east edge of Hookena village, along
west side of macadam road, on the edge of the curving cliff about 100
feet high overlooking the sand beach at Kauhako Bay at south side of
Hookena village.

To reach station from the post office in Honaunau, go south on State
yigchway 11 for 3,9 miles to Hookena School; continue for 0.4 mile to fork
and sign "HOOKENA". Take right fork and go downgrade for 2.0 miles to
station on left, in trees.

Station is marked by a triangular, concrete platform 7 feet on each
side, with a 3-1 5-inch hole through the center, A 1-7/8-inch iron shaft,
2 feet long, mounted on 3 iron legs, is centered over the hole, and a punch
mark in the top is used for center. Station is 50 yards north-northwest of
telephone pole No. 23, 100 yards northwest of telephone pole No. 22, 57
feet west of center of macadam road, and 200 yards southeast, upgrade, from
a hairpin left turn.

RECOVERY NOTE, TRIANGULATION STATION

naue or sTaTion: PALTANIHI R
gsrasusueo sy. H.G.S. vear: 1884 stare: Hawail BENCH MARK(S) ALSO
recovereo BY:  GEIl year: 1972 counry: Hawali

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Detatled statement as to the finess af the original descniption; including naarks lound, stampings, changes made, and othes pecunent facts;
station mark was recovered as described by R.C.Munson (1968) in
good condition.

e o e covemomenraw scibit: SEEA TSN T SRS
USCOMM-DE 38408-Pe0 COAST AND GEODETIC SURVEY

QuAD 191553

LATITUDE
LONGITUDE
DIAGRAM

°
o

’

’

STATION 1083

10
T0

o
o

v
'




L

DEC 1979
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY o NATIONAL GEODETIC SURVEY

National Ocean Survey
0ld Hawailian Datum

40AA FORM 74-39

2
FORMERLY CaB3 FORM 828)

NAME OF sTaTioN:PAM staTe; Hawall -
nearest rownKealia -
cHIEF OF PARTY: GEH - vear: 1972

-70)

US. DEPARTMENT OF COM»
NATIONAL OCEANIC ARD ATMOSPHERIC ADMINISTRATION

DESCRIPTION OF TRIANGULATION STATION Sl - SSOETICauRvEY

county: Hawaii
QUADRANGLE NO, 191553 ¢

oEscrieeo sy: RDB -

note,*

HEIGHT OF TELESCOPE ABOVE STATION MARK METEAS,t HEIGHT OF LIGHT ABOVE STATION MARK METERS.

Detailed d

*Refers 10 notes in mannals of and stare publ of D angl
1To oeasest meter only, when no tigononetric leveliag is being doae.

SURFACE-STATION MARK, l DISTANCES AND DIRECTIORS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT
UNDERGROUND-STATION MARK OBJECTS WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
opsecT "“msnnci“". DIRECTIONS
J00KENA 1972 - 00 00 00,0
R.M, No. 2 - N° | 1h.6h” | b.60” 32 16 33,4
Re.Ms No, 1~ ESE‘| 20.4)y | 6,230” | 154 05 U49.1-

Station 1s located in the Honokua lava flow of 1950, about
10 miles south of Kealakekua Bay on the west side of the island
of Hawaii.

To reach station, follow State Highway 11 south from the
town of Kealia about 3.9 miles, or about 3.2 miles south of Hookena
School, Go to the southern side of the Honokua lava flow of 1950
and turn right on an unpaved road which bends back north, parallel
to and approximately 150 feet wesat of Route 11, Follow this road
to about middle of lava flow. Station is located on western edge
of unpaved road,

Station is a standard disk stamped "PAM 1972" and set in
a large boulder,

Reference mark number 1 is a standard disk stamped "NO, 1"
set on eastern edge of unpaved road.

Reference mark number 2 is a standard disk stamped "NO., 2"
set in lava rock in the flow north of the atation.

telerred to initial sratien
# U.5. GOVERNMENT PRINTING OF FICE: 1971.760.091

NOAA FORM 76.31

(11.78)

HORIZONTAL CONTROL DATA

avap 191853 STATION 1084
3 HAWAIX

LATITUDE 192000 70 19° 3¢
LONGITUDE 1850 30 7o 1560 Q@
DIAGRAM  NE 5.1,5 HAWAII

ADJ USTE&WT@H %QTROL DATA

PAM

NAME OF STATION OBS BY NGS
srare. HAWAII vean 1972 SECOND

G=14950
SOURCE

19°20° 35522934 333,7
GEOOETIC LATITUDE. ELEVATION METERS
GEODETIC LONGITUDE. 155 52 33‘17083 1095 FEFT
STATE COORDINATES (Feer)
STATE & 20NE CoDE x ¥ v oRA @ ancer
HI 1 5101 3704423,77 185,261,786 - 007 28

" PLANE AZIMUTH Was BEEN COMPUTED BY THE 8 10RA A1 FORMULA NEGLECTING THE SECOND TEAM

GEODETIC AZiMUTH
(From south)

PLANE a2iMUTH ®
(krom routh)

TOSTATION OR OBJECT cooe

HOOKENA 147° 37 3052 147 44’ 58 | 5101

THESE DATA OBTAINED FROM ADJUSTMENT OF SEP 1979

RL 180




e svee I'su 3

JUN 1678

U. 5. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA 0 191553 sTATION 1085

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAILL
NATIONAL OCEANSURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE 39 °gg’ T0 ;g °3p°

National Ocean Survey LONGITUDE
155 °30’ T0 156 °9p’
OLD HAWAINAN DATUM DIAGRAM  NE 51,5 HAWAN

DE:Q&%W:W DESCRIPTION OF TRIANGULATION STATION

Tev, Ane. 158 KAU DISTRICT
Nameor STaTion: PEAX 2 (HTS) State: HAWAIX county: HAWAIX

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION PE AK 2 HTS
Cueror Party: L. O WILDER  Yean: 1949 Described by: O J. HOEPPEL F
NOTE,* | HEWGHT OF TELESCOPE ADOVE STATION MARK  Lo7  meTeRs.t HEIGHT OF LIGHT ABOVE STATION MARK METERS, stare  HAWALL vean 1949 SECOND

ORDER
Surface-station mark, I DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND

Underground-station mark

o

‘WHICH CAN BE SEEN FROM THE AT THE STATION

BIECT + e A DIRECTION?
ont

SOURACE G- 9275

7 L

KAMEHAME NEV 1939 00 00 00

| moters
12a | R M 1 N 21.2 6.492 |2 [9) e
12a | R ¥ 2 NE 31.623 9.225 3?& 5{3) g; GEODETIC LATITUDE i9 ‘_)5 9l.720 ELEVATION 399¢3  erens
st..pl., Punaluun NE 351 55 u}.s GEODETIC LONGITUDE 155 34 30.65% 13i0 FEET

The station is located about 2 miles west of Honuapo, about 1.5 STATE COORDINATES (Fret)
miles north northeast of Nmalelm, about 0.1 mile south of & road forks,

about 100 feet gouth of & good greded road and on gide hill pasture land STATE & zONE cooe x v 0 ord arancee "
with higher ground to the north.

HI 1 5101 474,041.85 50.561.46 - o012z

To reach from the pest office in Naalehu; g0 _north, on the good
graded road which leads to the cane fields, for 2.1 mileg to the statien

i on the right hand side of the road.

The station is the center of a 2 1/2 inch iron pipe whioch ° PLANE AZIMUTH HAS BEEN COMPUTED BY THE 8 (0RA A/ FOAMULA NEGLECTING THE SECOND TEAM,

rojeets about 2 feet from the top of a triangular slab of concrete which 5
li,.n i‘bout 1 foot on each side axﬂogrojects 1 ineh, o sTATION OR GBIECT OfoDeTIC Sz iMuTw ehe szmuTe cooe

(From south) {From south)

Reference mark number 1 is & standard disk, stamped PEAK 2 KIPAEPAE 356 48 11.2 356049'“0. 5101
RO 1 1949, set into a drill hole in bedrook whioh 1s flush with the
surface of the ground and is about 6 inches higher than the station.

Referenge mark number 2 ig & standard digk, stamped PEAK 2
NO 2 1949, aet into & drill hole in bedrock which is flush with the
surface of the ground and is about 4 feet lower than the atation,

This station was originally called PEAK 2 to distinguish it
from another station called PE‘.EK 1.

QE 15¢

'Wumhwdﬁnﬂ.ﬂu-rﬂmhnﬂh‘u—u +  ddaton. 1Dlrvstion~angle measured clockwise, referred to Inltlal station.
% 1T t tneter only, when levaling ts being dens. 10863001 0. 8. eovesuntaT PETIes evER

(continued on next page)

NOAA FORM 76-31
11.76)




b A e HORIZONTAL CONTROL DATA ausoli191553 e on i

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE o ¢ TO °
NATIONAL GEODETIC SURVEY LONGITUDE O [ (] O 0
PEAK 2 (HTS) (continued) OLD HAWAIIAN DATUM DIAGRAM
ronu 526a U.S. DEPARTMENT OF COMMERCE
{0-18:80) COAST AND GEODETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION .

wame o station. PEAK 2 (HTS)

estapuisnep 8y:  L.C. Wilder  vear: 1949  svate: Hawaii

recovereo ov:* DM, Whipp vear: 1967 county:  Hawaii
Island: Hawaii

HEIGHT OF TELESCOPE ABOVE STATION MARK 1 .7 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REF MARKS AND T OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
OBJECT l BEARING rEET DISTANC!“l"'“ DIRECTION

KIPAEPAE (HGS) 1898 -—--- 1949 DISFANCE pnd DIRECFION=-=-- L 00 00 00.0
STEIN 2 (HTS) 14 02 49.3
RM No. 1 N 21.299 | 6.492 [131 53 13
RM No. 2 NE | 31.640 | 9.645 1235 39 47
KIPAEPAE (HGS) 1898 w--ve 1967 DISFANGE hnd DIREGFXON-----] | 00 00 00.0
STEIN 2 (HTS) 1949 1, 02 57.0
RM No. 1 NW  21.330 6,502 ~ 131 50 23 -
RM No. 2 NE  31.612 9.635 235 35

Station was recovered and all marks found in good condition. Sta-
tion was re-marked with a standard disk and the station pipe was re-
gn{grced with a build-up of stones and concrete. A complete description

ollows:

Station is loeated about 1-1/2 miles northeast of Naalehu and 1-1/2
miles west-southwest of Honuapo, at about 1310 feet elevation on a side-
hill in pastureland, at curve of graded road.

To reach station from the post office in Naalehu, go east on State
Highway 11 for 0.1 mile to crossroad. Turn left and go upgrade on main
road for 2,0 miles to left curve of road, and station on right.

Station is marked with a standard disk siamged "PEAK 2 HTﬁ 1949
19677, set in concrete in the top of a 2-172- nch, iron pipe that projects
10 inches from the top of a mass of stone and concrete 30 inches in dia-
meter. It is 127 feet southeast of center line of road, 94 feet south-
east of fence line, 5 feet southeast of a white witness post, and in the
center of a large rock pile 12 feet in diameter and 3 feet high.

Reference mark number one is a standard disk stammed "PEAK 2 NO 1
1949", cemented in a drill hole in bedrock 1 inch below ground surface.

It is 73-1/2 feet southeast of fence line and 0.3 foot lower than sta-
tion mark.

Reference mark number two is a standard disk stamped "PEAK 2 NO 2
1949", cemented in a drill hole in bedrock 1 inch below ground surface
and about I, feet lower than station mark.

*Name of chief of party should be inserted here. The officer who actually visited the station should sign his name at the end
of the tecovery note.
NOTE - One of these forms must be used fot every station tecovered, USCOMM-DE 27173-P98
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U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY

NO TEXT

+ NATIONAL GEODETIC SURVEY

HORIZONTAL CONTROL DATA

by the
National Ocean Survey
OLD HAWAIIAN DATUM

Q 191553

HAWAL 1
LATITUDE

s 00’ TO

STATION 1086

o ’

19

LONGITUDE 355 ©39’ T0 j5¢ ©gg’

DIAGRAM

NE 5-1,5

HAWAI

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION. PUAL EHUA
stare. HAWALIT vean: 1850 THIRD onpER
saunce; 6~SP156

QEODETIC LATITUDE 19 ul 5 ,2 7..5 Bl ELEVATION METERS

GEQDETIC LONGITUDE 155 47 23,491 -_—

STATE COORDINATES (Fret)
STATE & 20NE cooE x v 810RA arancre
HI 1 5101 4D0,026.27 1549170.5¢ | - 0 05 44

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE § (OHA &) FORMULA NEGLECTING THE SECOND TERM.

TOSTATION OR O8JECT

GEODETIC AZIMUTH
(From soutb)

PLANE AZtMuTH ®

(From wuib) SPo8

B} 7 v

Q) 217




OEC 1979
U. S. DEPARTMENT OF COMMERCE

HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEANSURVEY + NATIONAL GEODETIC SURVEY by the

{0AA FORM 7639

12704 TRAVERSE WATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

DESCRIPTION OF NRYANAUKXXIHK STATION

FORMERLY C8GS FORM 528}

National Ocean Survey
01d Hawaiian Datum

US. DEPARTMENT OF COMhenvLe

NATIONAL GEODETIC SURVEY

auap 191553
HAWAIL
LATITUDE 19° 00 T0O 19° 3¢
LONGITUDE 15%° 300 T0 156° 00
DIAGRAM g 5.1,5  HAWAN

SsTATION 1087

ADJUSTE&WT@I, %QTROL DATA

NAME OF STATION: PUTWA * state; HAWAII ¢ county: HAWAII: PUIWA 0BS BY NGS
nearest Town: HOOKENA - quaorancLE no.: 191553 ¢ LA ST
CHIEF OF PARTY: GEH * vear: 1972 ¢ pescriveooy: SJH * pe Ly HAWALIL 1972 SECOND
* N ORDER
"°T.'. MEIGHT OF TELESCOPE ABOVE STATION MARK 6!!7!“!.' HEIGHT OF LIGHT ABOVE STATION MARK METERS.
SURFACE-STATION MARK, | DISTANCES Ao DIRECTIONS TO AZINUTH MARK, REFERENCE MARKS AND PROMINENT
UNDERGROUND-STATION MARK OBJECTS WHICH CAM BE SEEN FROM THE GROUND AT THE STATION 614950
osJECT be OISTANCE DIRECTIONS souncs:
FEET METERS
WATKAKUU h‘r 1951 SSE- ¥ .00 0‘0 0'6 . GEODETIC LATITUDE 157227 40367068 ELEVATION 31,0 METERS
ém“ é gg 1Z.g]2: E,’gg;’ 3‘;2 l{g fli". GEODETIC LONGITUDE: 155 53 52475145 102 REET
STATE COORDINATES (Feet)
The station is located 4.l miles southwest of the poatsoffice STATE & ZONE coos x v §10nA @1 ANGLE
at Honaunau, 3.3 miles south of the City of Refuge and 1.5 miles =
i southeast of Hookena Village on a prominent bluff, on a flat lava HI 1 5101 362,832,38 197,932.79 - ¢ 07.55
mound, at the weat end of a oliff and the brush line. To reach the
station from the poat office in Honaunau, go south on State High-

Detailed

From there pack 0.2 mile towards
direction until reaching the edge

midway between Lainamaia Pt. and Kanekaukii Pt. and sees all of

Kauhako Bay and Hookena's beach.

Station mark is a standard disk stamped PUIWA 1972, set in
a drill hole in the top of a 5 foo
8 feet from the cliff's edge near

150 feet above the ocean level.

Reference mark 1 is a standard disk, stamped NO. 1 1972,
cemented in a drill hole in a lava mound about 16 feet from the

cliff's edge.

Reference mark 2 is a standard disk, stamped NO. 2 1972,

cemented in lava bed about 8 feet
4 feet lower than the station.

*Refers to notes in manuals of

way 11 for 3.9 miles to Hookena School, continue on the highway for
0.l mile to a fork in the road and a sign saying Hookena. Take the
right fork and go 1.6 miles to a sharp right turn in the road.

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE § 1ORA 81 FORMULA NEGLECTING THE SECOND TERM.

the ocean in a southwesterly
of a cliff. The station is

TOSTATION OR OBJECT

GEODETIC AZIMUTH rLANE AZIMUTH

(From somtb) (From ronth) G

WAIKAKUU &

t diameter lava mound. It is
the edge of the brush line and

from the cliff's edge and about

1 4 kwi

i and state of ui
tTo neazess meter oaly, when no trigosametric leveling is being done.

teterred to initial ststion.
B U.S. GOVERNMENT PRINTING OFFICK: 1971-780.001

343" 55’ 4037 344’ 03 36" | 5101

THESE DATA OBTAINED FROM ADJUSTMENT OF SEP 1979

RL 179

.""\.




u.s. DEPARTMéﬂ#OFlgglaMERCE HORlZONTAL CONTROL DATA ¢ isl553 STATION 1088

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAI I

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY . bythe LATITUDE 19 °00' T0 jg °3p’
National Ocean Survey LONGITUDE 155 °30/ TO 156 °0p’
OLD HAWAIIAN DATUM DIAGRAM (e o155 HAWAI

NO TEXT ADJUSTED HORIZONTAL CONTROL DATA

PUKAANA CHURCH SPIRe

NAME OF STATION

HAWAI I vean 1884 THIRD

STATE

souncg. O~SP156
NO O5SERVATION CHECK ON THIS POSITION

15 23 07.35 ELevaTion werEns
155 54 11.07 ceer

GEODETIC LATITUDE
GEODETIC LONGITUDE:

STATE COORDINATES (Fret)

STATE & ZONE CODE x v 8 9RA @ ancLe

HI i 5101 3614084.87 200,628.16 - 00802

" PLANE AZIMUTH HAS BEEN COMPUTE BY THE 8 cRA 41 FOAMULA NEGLECTING THE SECOND TERM

GEODETIC AZiMUTH PLANE aziMuTH *

TOSTATION 0f OBJECT (From sonth) (Fram wasthy cooe

QG zs80
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Rav. Aug. 198

DEPARTMENT OF COMMERCE
U. 5. COAST AND GEDOETIC SURVEY

JUN 1678
U. E. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEANSURVEY |, NATIOGNAL GEODET IC SURVEY by the
National Ocean Survey

OLD HAWAHAN DATUM

DESCRIPTION OF TRIANGULATION STATION
HAWAIT County: &m i3

HORIZONTAL CONTROL DATA

@ 191553 STATION 1089

HAWAT I

LATITUDE 16 °00’' T0 g °3p°’
LONGITUDE 155 °30’ TO 156 ©30'
DIAGRAM b <15 wawaN

ADJUSTED HORIZONTAL GQNTROL DATA

Name or Station: PUNALUY StaTe: ' T e A
crier of Party: L« 0. WILDER Year: 1949 Dexcribed bys 0o J. HOEPPEL
NOTE,* | HEIGHT OF TELESCOPE ABOVE STATION MAsx 1,9 METERS.Y HEIGHT OF LIGHT ABOVE STATION MARK METERS, crare TAWALL vean 1947 FIRST e
] e Ry [P e e e e S
ossect T et 6= 9.79
O e -4 sounce
EAHAHA 2 00 00
LEH [ EANEY s k6oL | a7y | 122 by B3 O ST I | N —
12e goun“;po Sghok s' gsﬂ%%;l 5 1[[,3 ggg gg lsl.]o.' GEODETIC LONGITUDE. 135 20 47.68709 386 !
L] L]
a 1 (Feet)
The station is located on the orest of a low lave ridge which S T
liea about 5 miles northeast of Honuapo, about 4 miles southwest-of Pahale, cooe x v 0 onA a awcie "
; 8bout 1 mile north of Punaluuvand about 200 feet north of the road whish :
Al 1 3101 4954236464 116,038.28 - 0°00°'1s "

description;

§ and north,

follow the highway northeasterly for 5 miles to the Punaluu out-off road;
oontinue straight ahead, toward Hilo, for 0.1 mile to the point about mid-
way between telephons poles number 1207 and 1208 whioh is the end of truck
travel. From this point pack northweet for about 200 feet to the high
point of the low ridge and the station.

The station 1s & standard disk, stamped PUNALUU 1949, get into
a.h.drill h:lo in & flat boulder whioh is about flush with the surfaee of
the ground,

Reference mark number 1 is a standard digk, stamped PUNALUU NO
11949, set into & arill hole in & boulder which is About 2 feet in
dlameter and projects about 2 feet. It 1s losated on the erest of the
low ridge and is about 1 foot higher than the gtation.

Reference mark number 2 1s a standard digk, g
2 1949, get into a drill hole in & bowlder which is about b feot in
diameter and is flugh with the ground to the east and projeets about 5
feot on the west. It is located about 2 feet lower than the atation.

A 8% x 2} black and white pole bes been plumbed over this stetion and a
cairn of rocks built around the pole.

3 runs between Nealehu and Hilo.
To reach the station from the post office at Naalehu; go emst

toward Hilo, for 3.5 miles; pass the sugar mill at Honuape and

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE § ORA @' FORMULA NEGLECTING THE SECOND TERM.

TOSTATION OR OBJECT

GEODETIC AZIMUTH PLANE AZIMUTH ®

(From somth) (Fram south) cooe

e& PUNALUU NO

clockwise, referved te Inftial statien,

* Rafors

1T, only, when lovell; belng d

186331 4. 5. SOVIRBEINT FRATION SVPICE

NOAA FORM 76-31
{11-76)

(continued on next page)

PUJ ULAULA ATS

234 Y45 ‘33,8 234 "45 '50 " 19101

THESE UATA AKE USTALNED FROM LUJUSTMENT OF 1951

3M 135




JUN 1978
U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

HORIZONTAL CONTROL DATA

Quap 191553

by the LATITUDE o 1 10 °
NATIONAL GEODETIC SURVEY LONGITUDE °o ¢ T0 °
OLD HAWAIIAN DATUM DIAGRAM

PUNALUU {continued)

roRm 5260 U.S. DEPARTMENT OF COMMERCE

(D-18-88} COAST AND GEODETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION

name oF station: PUNALUU
gstasLisuen oy:  L.C. Wilder
recovereo ay:*  D.M. Whipp

vear: 1949 STATE: Hawaii
vear: 1967 county: Hawail
Island: Hawaii

1 ° 5 METERS,

HEIGHT OF TELESCOPE ABOVE STATION MARK HEIGHT OF LIGHT ABOVE STATION MARK wETERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
| DISTANCE
osJECT eEARING [—orT T OIRECTION

PUU ULAULA (HTS) 1914 ~==-=- 1949 DISTANCE and DIRECTION-~-- od 00 00.0
EM No, 1 SE 14,691 °| Le479 74 08 46
HILL (PUEHU HTS) 1914 ssw 802.9 y ; 133 28 39.5
M No. 2 w 16,871 | 5.143 |184 19 54
PUU ULUULA (HTS) 1914--=--==! 1967 DISTANCE and DIR]L:CTION--—- 00 00 00.0
RM No, 1 SE 14.683 ' L.476 74 05 58
HILL (PUEHU HTS) 1914 SSW 133 28 1.6
BM No., 2 sH 16.880 5.146 184 20 02

Station was recovered and all marks found in good condition. A
complete description follows:

Station is located about 4 miles southwest of Pahala, 1 mile north of

Punaluu, and 5 miles northeast of Honuapo, at about 383 teet elevation,
on the high point of a small brushy ridge running ug northwest from the
highway. It is about 75 yards northwest of the hig

opposite a large parking area and a State Historical Marker on southeast

side of the highway. To reach station from the post office in Pahala, go

south on Pikake St. 0.2 mile to crossroad. Turn right on State Highway

15 and go 0.85 mile to junction with State Highway 11. Turn right and go

southwest on State Highway 11 for 3.7 miles to the wide parking area on

left, and end of truck travel, 0.15 mile before reaching the Punaluu Road

junction, Walk northwest up shallow gully about 75 yards to station.

Station mark is a standard disk stamped "PUNALUU 19497, cemented in a
drill hole in a rock flush with ground. There is a large cairn built over

station mark, with a long, black and white, 2-1/2-inch-square, target
pole in the center.

Reference mark number one is a standard disk stamped "PUNALUU NO 1
1949", cemented in a drill hole in a bedrock ledge on top of ridge line,
10 inches higher than station mark.

Reference mark number two is a standard disk stamped "PUNALUU NO 2
19497, cemented in a drill hole in a bedrock ¥mob outerop at southwest
edge of ridge, where it drops steeply for 8 feet into a gully. It is
about 2 feet {ower than station mark.

*Name of chief of parcy should be inserted here. The officer who actually visited the station should sign his name at the end
of the recovery note.
NOTE - One of these forms must be used for every station recovered,

way and 40 feet higher,

USCOMM-DC 27173-P80

RECOVERY NOTE, TRIANGULATION STATION

NAME OF STATION: PUHALUU ~
ESTABLISHED B8Y:],, 7, "Hl’er 7 vear: 10LO “ sTate:liawall %
RECOVERED BY:*],, \, Critchlow” YEAR: 1977 - counTy: Hawaii 7
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TowN: 5 miles 3!/ of Pzhala
HEIGHT OF TELESCOPE ABOVE STATION MARK h FEET.

STATION 1089

’

’

BENCH MARK aLSO [

HEIGHT OF LIGHT ABOVE STATION MARK l; FEET.

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING veeT METERS DIRECTION

FUU ULAULA HTS 1014~ 00 00 ©0.0

Tl - SE 14.69 | 4.L80 IR MO 7AMo0)
1 Wi2 o 54 16.87 5.4 8 20 O1
’ X110 W27 25.94 * 7.908

The station mark and reference mark: 1 & ? were recovered in sood
condition. The direction anc distances measured on this date compared
favorably with the 1949 & 1967 measurements. The 1967 recovery note is
adequate with the addition of the following new to reach description:

0.4 mile to the intersection of State Highway 11. Turn

To reach the station from the intersection of Pikake and Kamani
Streets, just north of Pahala Post Office, go east on Xamani Street

right and go

southwest along Highway 11,4.3 miles to a parking area on the left.

Pack northwest up a shallow gully about 75 yards to the
and the station site.

tecovery note.,

:‘.25,%,"’“ 76-96 SUPERSEOES CAGS FORM 8284 WHICH MAY BE USED

top of a hill

# Name of chicf of party should be inserted here. The person who actually visited the station should sign his name at the end of the




JUN 1578
U. S. DEPARTMENT OF COMME RCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEANSURVEY | NATIONAL GEDGET IC SURVEY

National Ocean Survey
OLD HAWAIIAN DATUM

Puu Ahinui (Hawaii Island, Hawaiian Government Survey, 1890).—In the
southern part of Hawaii, in South Kona, on the land of Kaapuna, on Puu Ahinui,
In an open space or ‘“‘kipuka” in the forest, about 7,300 meters from the sea, and
about 400 meters south of trail through ohia forest. Marked by a large triangle
cut in solid rock, and by a large stone cairn.
TRSSSESvumes RECOVERY NOTE, TRIANGULATION STATION R
Form 596
Naue or 8ramon: PUU AHINUT
Esrasusseo »r: Hawalian Govt.ves: 1890

HAWATIX
Recoveneo pr:e L. C. Wilder ypuu: 19

Srar:
Couwrr: HAWAII

etatled inal description:
2 'um’fﬁew 'é‘%i‘é“iﬁ&’i" as"ﬂ%‘il.o;“v';:os recovered in good condltion. A new
desoription followp—-

The station 1s located on the sunmit of & low lava knoll which
projects about 15 feet above the sorub trees and lies about 7.5 miles north-
east of Milolil, about 5 miles east of the sea, about 4.5 miles gouth south-
eagt of the Kaohe Ranch, about 2 miles northwest of the o0ld Koa M111, abouz
0.4t mile gouth of the 1919 lava flow and about 200 yarde south of an old
trail which rune between the gsea and the Kaapuna Ranch,

To reach from the post office at Honaunau; go gouth on the road
which leads toward Waiohinu for 15.8 miles to the Alika Lava Flow of 1919;
continue south ror 0.3 mile; turn left, onto an olled road, and go eaater.’ly,
up the steep grade for 1.2 miles to the site of an Ohla Mill; turn left and
follow the oiled road easterly for 3.U5 mileg to the site of an old Koa Mil1;
pass to the eagtward of the mill and follow a graded road northerly, acrosg
the Aliki lava Flow, for about O.lt mlle; take the left hand fork and follow
the dim track road northerly for about 0.5 mile to an east-west rock wall and
the end of truck travel, From this point pack westerly, down grade s keeping
to the north gide of the rock wall for about 0.5 mile to an old pole corral;
here, leave the timber and head southwest for about 0.3 mile to the station,

The station 1s & 2 inch drill hole surrounded by a triangle
carved into the rook.

Reference mark number 1 1s a standard disk, unetaEped, set into
drill hole in a boulder which projects 3 feet and 1g about 4 feet higher
than the station.

Object Distance Direction
PUU NAHAHA 2 00 00 00
R. M, 1 E 1.570 m 5.150 ¢

237 12 ¢
KAPUEAWAA (metal target) 19 35 ug.k

* too close to focus
U.8. DEPARTUENT OP COMMERCE - COAST AND GEODKTIC SURVEY
RECOVERY NOTE, TRIANGULATION STATION R

Nausor Bramor:  PUU AHINUI
Eetapusuzo nv: Haw, Govt., Ymas: 1890 Srarm: Hawaii
Recoveaen ov:* J,S.G.S. Yean: 1958 Couwrr; Hawaii

Detailed statement as to the fitncss of the original description; including marks found, stampings, changes made, and other pertinent facts:

Station recovered.

To reach from the post office at Honaunau; go south on the road which
leads toward Waiohinu for 15.8 miles to the Alika lava flow of 1919; con-
tinue south for 0.3 mile; turn left onto an oiled road and go easterly for
1.2 miles to the site of an old Ohia mill; turn left and follow olled road
easterly for 3.45 miles to the 8ite of an old Koa mill; pass to the east-
ward of the mill and follow graded road northerly across Alika lava flow
for 2.8 miles to an old corral; take road fork to left on graded road wester-
1y down lava flow for 1.9 miles to a large wooded corral and end of truck
travel. From this point pack southerly for about 0.3 mile thru dense brush
to the west side of a small densely brushed knoll and station,

{continued on next page)

NOAA FORM 76.31
(1178

HORIZONTAL CONTROL DATA o 11553

STATION 1090
HAWAI I

LATITUDE 15 %00’ T0 34 °39°
LOKGITUDE 355 © 39’ T0 )56 935’

DIAGRAM \E 515  HAwAN

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STAT)ON PUU A"I NUI
stare.  HAWAII vean 1852 SECOND onoEn
sounce 6= 9275
GEODETIC LATITUDE 15 15 '04-.421 ELEvaTion 12096 werens
GEODETIC LONGITUDE 155 50 02.87% 5508 FEET
STATE COOROINATES (Trert
STATE & zoNE cooe x v 8 onA avawee |

HI 1 5101 5644751.10

151,662.13 | - g 26 37

" PLANE AZIMUTH HAS BEEN COMPUTED Bv THE 9 ©RA A1 FORMULA NEGLECTING THE SECOND TERM,

cooe

GEODETIC AZIMUTH PLANE AZimuTh
TOSTATION OR OBJECT (From south) (From vowti
PUU NAHAHA 2 30 15 26.9 30 22 04
QE 071

5101




G et HORIZONTAL CONTROL DATA
by the

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

NATIONAL GEODETIC SURVEY

PUU AHINUI (continued) OLD HAWAIIAN DATUM
«
RECOVERY NOTE, TRIANGULATION STATION
saue of sTation  PUU AHINUI R
estapusnep by, HGS vear: 1890  srtate: Hawail sencu Marxes auso [
RECOVERED BY- R.C. Munson YEAR: 68 COUNTY: Hawaii

Island: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWK:

Detaricd sraiement as 1o the tiness of the original descnptica, including smcks faund, stepings, changes made, and other pertinent facts:

station and reference mark were recovered in good condition and the
distance to the RM was checked. The old trail mentioned in 1948 is gone.
The trees and brush in the area are growing and the station knoll no longer
projects above the brush, but is camouflaged by it and is difficult to
locate.

Station is located about 6-1/2 miles northeast of Milolii, 5 miles
southwest of Kaohe Ranch, 2000 feet south of a track road and 2100 feet
south-southwest of a corral where a wire fence leads off to east-southeast
and a cleared strip runs due east up through large trees. It is at 3968
feet elevation, in a rough lava area that is covered with small ohia trees,
brush, and uluhe fern, and is about 200 yards northwest of a prominent
clump of very tall trees.

To reach station from the post office at Honaunau, go southerly on
state Highway 11 for 13,2 miles to a board gate on left by corral, just
south of a quarry at the south edge of the 1950 Kapuna lava flow. Pass
through gate and go upgrade on track road for 2.3 miles to a crossroad at
3200 feet elevation. Continue on road, along a finger of the lava flow,
for 0.9 mile to a board §ate at 3820 feet elevation. Pass through gate
and continue for 0.35 mile to corral and end of truck travel at 3980 feet
elevation. Pack south-southwest at about same elevation, through very
dense brush and fern, for about 2100 feet to station. NOTE: An altimeter
is of great help because the brush obstructs the view mest of the way.

Station is marked by a 2-inch drill hole in flat bedrock, on west
point of the broken=up lava knoll, at west side of a 4-foot=high rock
that is the highest point of the knoll. A small cairn with a 3 x 3-inch
target is centered over station.

aeference mark number one is a standard disk, unstamped, cemented in
a drill hole in the top of the L-foot=-high rock. It is 1.570 m (5.150 ft)
from station, in azimuth 267° 27' 27", NOTE: The digk was under a 6-inch
layer of moss. '

NOTE: At the board gate at 3820 feet elevation a timbered hill may
be seeg a f:w hundred yards to south-southeast, and alput the same dis-
tance beyond it, over it's right end, may be seen anoth
which is the station hill. § ! 4 e {tinbongdinC

A L-wheel-drive vehicle is required after leaving State Highway 1l.

Quap 191553 STATION 1090
LATITUDE o + T0

LONGITUDE o + T0 o ¢
DIAGRAM
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JUN 1678
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY | NATIJINAL GEGOETIC SURVEY by the

HORIZONTAL CONTROL DATA

National Ocean Survey
OLD HAWAIIAN DATUM

NO ORIGINAL TEXT

Puu Enuhe (Hawaii Island, Hawaiian Government Survey, 1894; E. R. Hand,
1914) —In the southern part of Hawaii, in southern Ka-u, on the summit of
Puu Enuhe, a hill northwest of Punaluu Landing. Station is not on highest
point of hill, but about 10 feet below it and 114 meters N. 60° E. from a small
bushy tree which is almost at the highest part. This hill is roughly a truncated
pyramid, its flat top sloping toward the sea, and the position of the station may
be approximated, from a distance, as follows: As seen from Punaluu its osition
is one-fourth the distance along its flat top from its west end. From onuapo
the small lone tree on its summit resembles g cairn, and the station appears
about 100 meters east from it along the skyline. Palaha Mill stack is seen
over the edge of the hill, across a gully, above the ground, and to the left of the
summit, on a bearing N. 57° E. "Punaluu warehouse bears S. 50° E. Marked
by a standard bronze disk station mark set in center of original mark, a triangle
cut in a long stone set in the ground, surrounded by three similar unmarked
stones for instrument tripod supports. Spot is further marked by a pile of decayed

tree fern logs.
RECOVERY NOTE, TRIANGULATION STATION R

DEPARTMENT OF COMMERGE
W & COARY 4mD acoetTia suAvAT
¥orm &3¢
Couwrrr: Hawaii

Nauz or 8namox: Puu Enuha Brare: Hawaii
Estapusnzo sv: H.G.S, Yoan: 1894 Locaurrr: Kau, Hawail
Recoveasn py:8na8 L. Murrey  vean:1938

Dotallod statement as to tho Stnoss of tho ariginal description:
Location of station: On a flat-topped, triangular hill, the top of which
8lopes toward the gea., This hi11 1s Jocate? ahout 2 1/2 miles above Punaluu.
It 1s best reached by taking the plantation road at the Plentation stables,
in Pahala. The station is locatsd near the upper end of the flat top and ik
difficult to reach due to the heavy growth of fern and brush.

0ld station mark: U.3.G.S. bronze tablet ir burled rock which is buried

in a small mound of dirt formed rrom decomposed tern stumps.

New station mark: ‘wo U-anaped steel brackets, bolted togetner to f orm a
four-legged stand, driven in tne ground over the bronze tabret. a 20-toot

1 172% pipe with metal target set over the bolt uniting the t wo bracketa
and guyed with heavdy galvanized wire to three steel plates and eye-bolt
anchors form the aignal. I s

RECOVERY NOTE, TRIANGULATION STATION

~aue oF station: PUU ENUHE R
EsTabLisuen ov:  HGS vear: 1894 STATE: Hawaii Bewcumarkes) aLso [ ]
Recovereony;  D.M. Whipp vear: 1967  counrv: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii

Detailed statement as to the fitness of the originai description; including marks found, suampings, changes made, and other petunent facts:

Station mark was recovered in good condition, although the nive target
constructed by the Hawaii Territorial Survey is now rusted and fal-
len over. A complete description follows:

Station is located about 4 miles southwest of Pahala and 8-1/2 miles
north-northeast of Naalehu, at 2336 feet elevation, on a prominent, timbered,
steep-sided hill, or butte, that sets in the canefields, and has a rather
flat top which slopes towards the sea.

To reach station from the post office in Pahala, go southwest on Pikake
St. for 0,15 mile to crossroad. Turn right on Huapala St. and go 0.5 mile
to crossroad. Keep ahead and go upgrade for 0.35 miles; take left fork and
follow wide macadam cane road for 2.6 miles to Ffork Just past old houses,
Take left fork and go 0.6 mile to crossroad. Keep ahead on main road for
0.75 mile to crossroad; turn right and go 0.6 mile; take side road right and
go 0.05 mile to T-junction. Turn left and go downgrade for 0.2 mile to
crossroad. Turn right, along drainage, and go 0.05 mile to end of truck
travel at dim crossroad. WWalk right, west, on trail between base of hill
and cenefield for about 350 yards to point about below station, then climb

(continued on next page)

NOAA FORM 76.31
(1.76)

Q151553 STATION 1091
HANATL
LATITUDE 35 °g5' T0 1g ©39°

LONGITUDE 3155 ©33’ T0 ;55 °gg*
DIAGRAM (¢ 5.1 5 HAWAl

ADJUSTED HORIZONTAL CONTROL DATA

PUU ENUHE

NAME OF STATION

HAWAL 1

STATE

sounce, 6-921 84

vean 1894 THIRD

onoea

GEODETIC LATITUDE 15 %50 %5 2510 ELEVATION 7ii setens
GEODETIC LONGITUDE. 155 3¢ 21.988 SCALED . fEeT
STATE COOADINATES (Feet)
STATE & ZONE CODE x Y ¢ ORA ai ANGLE *
HI 1 5101 4864360.15 1254635.65 - 2700 47"

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE 8 RA 01 FORMULA NEGLECTING THE SECOND TEAM,

TOSTATION OR OBJECT

GEODETIC AZIMUTH PLANE AZivMuTH "
CODE

(From routh) fhrom wouth

QF 084




JUN 1978

15, DEPARTMENT OF COUMERCE HORIZONTAL CONTROL DATA quap 191553 STATION 1091
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

N oar OCEAN suRVEY , NATIONAL GEODETIC SURVEY by the LATITUDE ° ' 10 Q0
NATIONAL GEODET!IC SURVEY LONGITUDE ° + T0 o 7
PUU ENUHE (continued) OLD HAWAIAN DATUM DIAGRAM

up very steep and slippery hillside about 150 yards to station.

Station mark is a standard disk, unstamped, cemented in a drill hole
in a flat boulder Flush with rround. It is located in an oven area, on
a slightly rounded point covered with grass and ferns, about 100 yards
east from highest point of hill, 45 feet south of a 10-inch ohia tree
with a triangular blaze and 40 feet southwest of another similar tree with
a trianpular blaze. An old target support, made of 2 strap-irons 2 inches
wide and 10 inches long, crossed and bolted in the middle, and projecting
3 inches above ground, is ccntered over the mark.

NOTE: All lines are now obstructed by trees.

S signal support centered over mark.




JUN 1978
U. S. DEPARTMENT OF COMMERCE

HORIZONTAL CONTROL DATA

@ 161553 STATION 1092
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAT I
NATIONAL OCEAN SURVEY s+ NATIONAL GEODETIC SURVEY . by the LATITUDE 15 °gg’ TO 1¢ °ag’
National Ocean Survey LONGITUDE 155 ©30¢ T0 156 ©gg
OLD HAWAIIAN DATUM DIAGRAM \g 515 nawan
Puu Hooinahg Hawaii Island, Hawaiian Government Survey, 1890).—In
southern Hawaii,

outh Kona, land -of Kipahoehoe, on the summit of Puu
Hoomaha, just above the forest belt, on an old *¢

ahoehoe” flow, and 250 feet
north of an ‘““aa’ flow.

Marked by a large triangle cut in the solid rock.

NAME OF STATION

ADJUSTED HORIZONTAL CONTROL DATA

PUU HOOMAHA

srare. HAWAILI vean 1850 THIRD S
source. G=SP156
GEODETIC LATITUDE 15 i4 '250.755 ELEVATION. 2025 METERS
GEODETIC LONGITUDE 155 45 53,37¢ SCALED FEET
STATE COORDINATES (Fret)
STATE & zone cooe x v ¢ oRA 8 anoue
HI 1 510, 408,650.63 148+223.18 | - 0 05 14

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE § ORQ & FOAMULA NEGLECTING THE SECOND TERM

GEOOETIC AZIMUTH
{From south)

PLANE AZIMUTH *
TOSTATION OR DOJECT o

(From sowtls)
D CEa

€oOE

Q0 ci8
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the station.

JUN 1578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY

National Ocean Survey
OLD HAWAIIAN DATUM

PUU KI (HGS)

(Hawaii Island, Hawaiian Government Survey; E. R. Hand, 1914).—On
the southweqt coast of Hawaii, 8% miles west-northwest from Ka lae, the south
point of the island, in the land of Kahuku, about 3 mile south of Pohue coconut
grove, on the highest point (southeast rim) of the extinct voleano called Puy
Ki, the highest hill in the vicinity. Marked by a triangle cut in a rock set even
with the surface of the ground in gravel. A small cairn is over the station.

Dg:y;gﬂwcﬂ"w RECOVERY NOTE, TRIANGULATION STATION R
Form 596

Nauz or Bramon:  PUU KT (HGS)

Eerasuwomao 3y E.R. Hand |, Yean: 1914 Srare: Hawaii

Recoveaso »rsL, O, Wilder Ymz:19 Couwrr: HAWAII

D e e to\the Mtanae L) olptanl duaiption- _ gy, b0, 8 was recovered, as desoribed,
and in good oondition. A new degeription followg—-

The station 1s located on the higheet point (southeast rim) of an
extinot volcanio cone which lies about 10 miles northwest of Kalae (South
Point), about 5.5 miles southwest of the road which runs between Naslehu and
Captain Cook, about 0.5 mile south of the Pohue Goocoanut Grove and on the
highest point in the immediate vicinity.

To reach from the school house and church in the village of
Waiohinu; go west and north, on the road whioch leads toward Captain Oook, for
11.2 miles to several covered tanksg; turn left, pess through a board gate
(key for gate may be obtained at the Kahuku Ranch) and follow a cinder road,
westerly, for 5.2 milea to the ocean and the end of truck travel. From this
point pack southerly for about 0.5 mile to the summit of the low cone and

The station ie the center of a 1 inch érill hole, surrounded by a
'carved triangle, in a flat rock which is flugh with the gurface of the ground.
. A rock calrn has been built over the station.

Object Direction Distance
HA PUU A PELE NW 00 00 00
PUU O KAMAQA (metal target) NNE 92 22 Kl.1
UMI'S AHU (metal target?e 86 178 26 19.3

(continued on next page)

HORIZONTAL CONTROL DATA 0

by the

161553 STATION 1093
HAWATL I
LATITUDE 19 °00’ 0 3¢ °3g’

LONGITUBE 155 °33’ T0 j5¢ °pg’
DIAGRAM NE 515 HAWAN

ADJUSTED HORIZONTAL CONTROL DATA

naveorstanon  PUU K1 HGS
soare. HAWAII vean 1514 secoo
SOURCE G- 5279
GEODETIC LATITUDE i9 002 3.‘241 ELEVATION 44el  urrens
GEODETIC LONGITUDE 155 47 44. 432 145 FEEY
STATE COORDINATES (Feet}
STATE & ZONE cooe x v 0 orA arancer
HI 1 5101 397+866.5c 634455.82 - 0°05'47"

4

" PLANE AZIMUTH HAS BEEN COMPUTED BY THE 6 (URA A1 FORMULA NEGLECTING THE SECOND TERM,

PLANE azimuTh
From rowthy

GEODETIC AZIMUTH

TOSTATION OR QBJECT (From south)

cooe

NA PUU A PELE 111 13 05.3 111 18 52 | 5102

QE 083




S HORIZONTAL CONTROL DATA curo 191553 055

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE ° v 10 Qg
NATIONAL GEODETIC SURYEY LONGITUDE ° ¢ 10 O= W
PUU KI (HGS)(continued) OLD HAWAIIAN DATUM DIAGRAM
FORM 5280 U.5, DEPARTMENT OF COMMERCE
(9-18.50) COAST AND GEODETIC SURVEY R 1.5, DEPARTMENT OF THE INTERIOR
RECOVERY NOTE, TRIANGULATION STATION GEGLOGICAL SURVEY " REPORT ON PERMANENT SURVEY MARK AReA OFFICE
g {Bev. 1370}
: srare Hawall counry Hawall 5
:::fstfsiL:T;?r?: Emfg.xgal('lgGS) vear: 1914  stave: Hawaii QuoTEIPRINARY m aouthe:n part of Ha&rmiihilfo::aéj e Rad on The 500
recovereo sy:*  D.M. Whipp vear: 1967 county: Hawaii ey tim“m‘)f Aki:lﬁ'uﬂﬁl.(}_{cs_)
Island: Hawaii DESIGNATION sy - -
WEIOHT OF TELESCOPE ADOVE sTATION MaRk 1 ,6) werens. WEIGHT OF LIGHT ABOVE STATION MARK METERS. { P Tyre or Mark: BM ........ TT eoeee Tauane. X
DISTANCES AND DIRECTIONS TO uT . REF T NDITION ESTADLISHED DY
Any :l.(‘l?ART‘NE GROUND A‘T#I‘:E“S::‘IQIDN O o e Lat. .19 . .00 28,241~ Disturbed [J USGS (m] USBR [m]
DISTANCE g Destroyed m] USC&GS A StateGS [m]
opieen BERMS rEaT weTens ] i A RO V.. Wy 3 Not Found O usses O usNFs O
N ‘ i 2 USGLO| [ ---seeceee
Na PUU A PELE (HGS) 1891 00 00 00.0 T Al 5 Usm.u] R
= ARKS 08 REVISED DESCRIPTION:
%UNS.K?\NAOA (HTS) 1948 I:'NE 20.686 6.305 66 Lk 11 i’ro reach from the P.0. in Nahlehu, go W. on Hwy. 11 for 7.7 mi to Kahuku Ranch on =L
RM Noo 1. 92 22 51.2 flefc. New: Continue W. on the Hwy. for 4.9 mi to Kohala Blvd., turn left and go 0.25 ‘{
SE | 34.751 |10.593 |216 51 45 ni on Kohala Blvd. to Maile Drive, turn right and go 0.7 mi on Maile to Maikai Blvd., |
{turn left and go 3.4 mi on Blvd. to locked gate (key may be obtained at the Kahuku i

Station was recovered as described. It was re-marked with a standard Ranch), continue on rd. for 2.2 mi to the ocean, tura left and go S. along the coast
station disk and two reference marks were established. A complete des- for 1.5 mi to top of hill and station. Station mk. and Rm. No 1 and No 2 were
cription follows: recovered in good condition.
Station is located about 14 miles west-southwest of Naalehu and 10 py ... Yukio Yamamoto
miles northwest of the southernmost point of the island; on the summit of Time Cartographer Darz
Puu Ki, a prominent, bare hill of 143 feet elevation that lies about 1/2 Acexcy . USGS
mile southeast of Pohue Bay and 300 feet northeast of Keliuli Bay. Marks found ln good condition need net be reported.
To reach station from the post office in Naalehu, go west on State FILL IN ALL AVAILABLE INFORMATION
Highway 11 for 7.7 miles to Kahuku Ranch road on left. Continue west on RS
the highway for 5.3 miles to locked board gate on left, between power poles

1/26/78

396 and 397. (Key for gate was obtained at the Kahuku Ranch). Pass through
gate and go southerlg on track road for 5.6 miles to fork. Take left fork
and follow dim road 0.7 mile to top of hill and station. NOTE: A A4-wheel
drive vehicle is required.

Station mark is a standard disk stamped wPUU KI HGS 1914 1967", ce-
mented in the original station drill hole in middle of an 8-inch, chiseled
triangle in the top of a flat rock flush with ground. It is 30 feet north-
west of a large and prominent hydro-si al. A large cairn, with target
pole in center, is built over the station mark,

Reference mark number one is a standard disk stamped "PUU KI HGS 1914
NO 1 1967", cemented in a drill hole in a sguare bedrock outcrop 12 x 20
inches, and projecting 8 inches above ground. It is 4.1 feet lower than
station marke.

Reference mark number two is a_standard disk stamged "PUU KI HGS 1914
NO 2 19677, cemented in a2 drill hole in a rough lava bedrock outcrop &
feet in diameter and projecting 1 foot above ground. It is 4.2 feet
lower than station mark. ;Anii

ok

*Name of chief of party should be inserted here. The officer who actually visited the station should sign his oame at the end
of the recovery note.
NOTE - One of these forms must be used for every station recovered. USCOMM-DC 27173-P88




JUN 16578
U. €. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , waTTona) GSODETIC SURVEY

NO ORIGINAL TEXT

Puu Nahaha (Hawaii Island, Hawaiian Government Survey, 1884; E. R. Hand,
1914).—Near southwest coast of Hawaii, in South Kona, Land of Okoe, east of
Hanamalo Point, almost 1% miles east by north from Okoe Bay, and just to the
right of a line from the shed at the bay to the huge barn (station Barn) showing

rocky shoulder which commands a view in every direction. Marked by a square

headed iron bolt let into the rock inside a triangle cut in the rock. our crosses

each 0.46 meter (1.5 feet) from the center were cut in the rock. A huge cairn was

erected over the station and painted white.

WWWTD'“":'.,“"G RECOVERY NOTE, TRIANGULATION STATION R
s

U 8. CaasT an.

HORIZONTAL CONTROL DATA 0 is15s3

by thi
National Oce:
OLD HAWAIIAN DATUM

STATION 1094

HAWAI I
LATITUDE 35 0557 10 )¢ 0390

an Survey LONGITUDE 155 ©30/ TO ;54 °00’

OIAGRAM NE 515 pawan

ADJUSTED HORIZONTAL CONTROL DATA

PUU NAHAHA

NAME OF STATION.

srave. HAWALI vean 1884 secono

sounce 6= 6276
NO O0BSERVATION CHECK ON THIS POSITION

15 99 26,810 eLevamion 254¢0 werens

GEODETIC LATITUDE.

Naue or SBramon:  PUU
Esrabriaaen nH&V.GOVt.BuI'VOyYnn: 1884 srumn: HAWAII
Rxzcovzmzo ar:e Lo O Wilder yaa: 19 Comvrr:  HAWAII

Detailed statement as to the fitness of the original description:

GEODETIC LONGITUDE

155 53 28.255

768

FEET

STATE COOROINATES (Keet)

v

2 orA 4 ancLe

The original mark, an iron bolt, was recovered in good
condition. A gtandard disk could not be installed vertlcally above
the bolt so 1t wag stamped Puu Nahsha Reget 1948 ang set 0.0525 meterg
from the bolt,

© Nazae of ehiet of party sheuld Le (oeetiod Bere. Tie oficer whs 7 vistted the Bis name at 160 034 of the recovery pete.
. 5. Sovisanset reiwtiee arrics NoT2.—0D0 of these farmy =3t be wed for svery station recoversd, B

STATE & ZONE cope

HI 1 5101 36%9957.8S 118+145.67 - 00742

* PLANE AZIMUTH Has BEEN COMPUTEG BY THE § ORA a1 FORMULA NEGLECTING THE SECOND TERM

GEODETIC AZIMUTH PLANE azimuTh

TOSTATION OR CBIECT (Frows somthy (From soutt) cobe

POSITION DETERMINED BY TRAVERSE FROM STATION PuU NAHAHA 2

QE 261




JUN 1978
U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

National Ocean Survey
OLD HAWAIIAN DATUM

Df:m%w DESCRIPTION OF TRIANGULATION STATION R
Nauz or Sramon: PUU NAHAHA 2

EsrasLisues »r:

Srara: HAWAII
L. G, Wilder Ymnx: 1948 cCouwrr: HAWATI

Detailed statement as o the fitaess of the original description: The gtation and marks were recovered in
good condltion. A standard disk station mark was set 0.0525 meters from the
old iron bolt and two reference marks were egtablished. A new desoription
rollowg==

The station 1s located on the sumnit of a low lava butte about 3
miles aoutheast of Milolil, about 3 miles northeagt of Kanewaa Point, aboug
2 miles east of Hanamalo Point, about 2 miles wegt of the road which runa
between Kealakekua and Walohinu, about 150 yards north of a rook wall which
markes the boundary between the Okoa and Kapua tracte and about 100 yarde
south of a trall whioch leads to Okoe Bay.

. To reach from the post office at Honaunau; go south, on the road
which leads toward Walohinu, for 15.8 miles; cross over the Alika Lava Flow
and oontinue gouth for 1.55 miles to the junction of the road whioh leadsg to
Milolil; continue gouth, toward Waiohinu for 3.45 miles; turn right, onto a
dirt road, and go westerly for 0.1 mile; pess” through a pole gate and conti-
nue westward for 0.2 mile; pags through a pole gate, enter barn yard, turn
right and go aoross country for 0.05 mile; pass through a gate, turn left and
Tollow rook lane, westward, for 0,15 mlle; pass through five gates in a stone
corral and continue westerly for 0.05 miles pass through a gate in a fenoe
corner and continue wegterly for 0.5 mile {:o three gates in a fence inter-
soctlon and the end of truck travel, From thies point paock westerly along
the trail for about 0.2 mile; oross over two wire fenceg and follow the
trail westerly for about 0.5 mile. From this point leave the trail and
heed for the low butte which lies about 100 yarde south of the trail.

The etatlon 1s a standard digk, stamped PUU NAHAHA RESET 1948,
8ot into a drill hole in so0lid roock.

Reference mark number 1 ig a standard digk, stamped PUU NAHAHA
1948, get into a drill hole in bedrook which ig flush with the surrounding
rock. It 1s located on & rock ledge about 1 foot lower than the station,

Referenoce mark number 2 is a gtandard digk, stamped PUU NAHAHA
19&8, set into & drill hole in a boulder which projecte about 1 foot., It
1s located 6 feet south of a rock ledge and is about the same elevation as
the statlon,

Objeot Digtanoe Direotion
HANAKEAUMOE = 12°° gg 00
PUU NAHAHA 0.0 meter
R. M. 1 NE 3.8055 m 12,482 r¢ 203 31 5
R, M, 2 SE 3.160 m 10.364 r¢ 289 22 {&
KAPUXAWAA (metal target) 132 20 .8

(continued on next page)

NOAA FORM 76.3)
(11.76)

HORIZONTAL CONTROL DATA 0 isiss

STATiON 1095
HAWAT |
LATITUDE 19 °00’ T0 39 °3g5’

LONGITUDE 155 ©33° T0 )56 ©gg*
DIAGRAR e 5.5 HAWAII

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION PUU NAHAHA 2

srare MAWAILQ vean 1548 SECOND

ORDER

SOURCE G- 92 79

GEODETIC LATITUDE is IO9 29.805 ELEVATION 234.2 METERS
GEODETIC LONGITUDE 155 55 284254 766 reer
STATE COORDINATES (Feer)
STATE & ZONE cone x v » ond o ancLs
HI 1 5101 3644597.598 i18y149.57 - 0°O7'.42.

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE 9 ORA 61 FORMULA NEGLECTING THE SECOND TERM

GEODETIC AZIMUTH PLANE AZIMUTH "

TO STATION OR ODJECT From sobll) (Feam southt

cooe

HANAKEAUMOE 18 25 36,5 18 33 18

QE 073

5101




R L EAL R HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION pYot
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY Y
NATIONAL GEODETIC SURVEY

PUU NAHAHA 2 (continued) OLD HAWAIIAN DATUM
ronu 5260 U.S. DEPARTMENT OF COMMERCE -
(9=10-80} COAST AND GEGDETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION

wame o station: PUU NAHAHA 2

estasLiswep By:  L.C. Wilder 'vear: 1948  stavE: Hawaii

recovereo 8v:®  R.C. Munson  Year: 1968 county: Hawaii
Island: Hawaii

HEIGHT OF TELESCOPE ABOVE STATION MARK 1.63 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REF E MARKS AND P T OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
| DISTANCE
OBJECT BEARING I* rEET METERS DIRECTION

HANAKEAUMOE ==----o—=om=ee 1948 DISTANCE and DIRECTION---f 0D 00 00.0
R.M. No. 1 NE | 12.482 | 3.805 [207 31 45
R.M. No. 2 . SE 10.364 | 3.160 (289 22 36
HANAKEAUMOE (HGS) 1890 ----1968 DESTANCE and DIRECTION---t 00 00 00.0
KAPUKAWAA {HGS) 1884 ) .[132 20 18.6 | -
R.M. No. 1 i NE 12.490 1 3.808 '207 35 57 1
R.M. No, 2 SE - 10.380 ° 3.165 ~ 289 20 31 :

Station was recovered and all marks found in good condition, including
the original iron bolt, which can be seen just under the edge of the 1948
disk. A complete description follows:

Station is located about 2-1/2 miles southeast of Milolii and 1-1/2
miles west-southwest of the Honomalino Agriculture Co. Office, at about
768 feet elevation, on the summit of a low, broken-up, lava butte, or
ridge about150 yards long, and 150 yards north of a stone wall.

To reach station from the Honomalino Agriculture Co. Office, vhich is

about 19.7 miles south on State Highway from the post office at Honaunau,
go south on old macadam road for 0.2 mile to start of macadamia orchards
on both sides of road; continue on the road for 0.1 mile; turn right on
dim track road and go down through orchard and then through pasture, for
1.2 miles to locked metal gate. {Key was obtained at the Honomalino Office).
Pass through gate and continue for O.k mile to T-junction. Turn right and
go 0.05 mile to wire corral; go into corral about 75 feet, then go left,
hrough metal gate, and follow track road down grade for 0.3 mile to end
of truck travel where road makes a 90° left turn at 800 feet elevation.
Pack northwest across rough lava and pasture area about 600 yards to station.
Station mark is a standard disk stamped "PUU NAHAHA RESE 19487, ce-
mented in a drill hole in bedrock flush with ground. It is on a 25-foot
diameter, flat-topped, rocky point that rises about 25 feet above the
surrounding area.
Reference mark number one is a standard disk stamged"PUU NAHAHA 19487,
cemented in a drill hole in flat bedrock about 20 inches southwest from
edge of c¢liff, and at same elevation as station mark.
Reference mark number two ig a standard disk stamped nPUU HAHAHA 19487,
cemented in a drill hole in a 16-inch bedrock outcrop that projects 8
inches above ground, and is 0.1 foot higher than station mark.

*Name of chief of party should be insested here. The officer who aceually visited the station should sign n(s name at the end
of the recovery note.
NOTE - One of these forms must be used for every station recovered. USCOMM-DC 27173-P80

qQuap 191553

LATITUDE
LONGITUDE
DIAGRAM
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JUN 1978
U. 8. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY | AT [ aNAL GEDDET IC SURVEY

National Ocean Survey
= HAWAIIAN DATUM

"{:m"émmm' DESCRIPTION OF TRIANGULATION ‘STATION

Rov. Ang. 1bea KAU DISTRIGT
Name oF Station: PUU O KAMAOA (HTS}aye: HAWAII counry: HAWATI

Cueror Party: Lo 0o WILDER  yean: 1948 Descriedbys  Ge J» HOEPPEL
NOTE,* | HEIGHY OF TELESCOPE ABOVE STATION MARK 1.2 METERS.t HEIGHT OF LIGHT ABOVE STATION MARK METERS.

Surface-station mark, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT ORJECTS
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION

onJEcT DISTANCE
foot | _meters

3
L] 7 [ 2

EAHUHU SE BASE 00 00 00
UMI'S8 ARU (metal target) 38 o7 53.2

The station 1a located about 13 miles goutheast of Milolii, abous
10 miles west of Walohinu, about 1 mile weat of the lava flow of 190",
about 200 yards east of a ahed, .1t reet southwest of the center of a

groad, 30 feet south of telephone pole number 230 and 18 feet southwest of
& rock wall. X

To reach from the school house in Welohinu; go northerly on the
road which leads toward Captain COook, for 11.0 miles to the station.on the
left hand side of the road,

The station 18 the center of a 2 1/2 inch iron pipe which
projeots 0.7 meter from the top of a triangular aslab of conorete whioh 1g
about 7 feet on each gide and projects about 6 inches above the surrounding
rock,

The Hawaii Territory Survey reports the pregent station, 2%
inch pipe, osntered over a rusted iron bolt driven into s0lid pahoehos.
Btation Kahuku SE Bass 1s sultably located for an aglmuth,

RECOVERY NOTE, TRIANGULATION STATION

Naue or staTion:  PUU O KAMAOA (HTS) R
EsTausweoov:  L.C, Wilder  vean: 1948 stare:  Hawaii pewce marke avso |
RECOVERED BY: D.M. Whipp vear: 1967  counry: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii

Detaled statement a3 10 the fitness of the onginal descnption; including marks found, swmpings, changes made, and other pertinent facts:

Station was recovered in good condition. A complete description
follows:

Station is located about 11-1/2 miles west of Naalehu, along the
southwest side of State Highway 11, 0,1 mile northwest of the intersec-
tion of King Kamehameha Blvd., at about 2005 feet elevation, on an open
knoll in pasture land, at top of highway grade,

To reach station from the post office in Naalehu, go west on State
Highway 11 for 5.7 miles to the South Point Road. Continue ahead on the
highway for 6,6 miles to King Kamehameha Blvd. on right. Continue ahead
on highway, upgrade, for 0.l mile to top of hill and station on left,

Station is the center of a 2-1/2-inch, iron pipe about 2 feet long,
mounted vertically on 3 iron legs at the center of a triangular, concrete
platform about 7 feet on each side. It is 25 feet southwest of telephone
pole 230, 18 feet southwest of stone fence, and 40 feet southwest of the
center line of State Highway 11, The words "PUU O KAMAOA™ are inscribed
in the concrete platform.

Fonm CLGS-526 tr1-aar

U.S. DEPARTMENT OF COMMERCE
USCOMM-DE 19808-5g3

COAST AND GEODETIC SURVEY

NOAA FORM 7631
1-76)

HORIZONTAL CONTROL DATA 1 isisss

STATION 1096
HANATL 1

LATITUDE 35 ©g4% TO 3¢ ©44¢
LONGITUDE 355 °39’ TO ;56 °gg’
DIAGRAM NE 5.1,5  HAwAN

ADJUSTED HORIZONTAL CONTROL DATA

name of station.  PUU O KAMAQOA HTS

srare. HAWAIL vean 1548 SECOND

OGROER

sounce, 6= 9279

GEODETIC LATITUDE 19 04 54.833 ELEvaTiON 64165  wmerens
GEODETIC LONGITUDE 155 45 41,938 2308 Feer
STATE COORDINATES {Feet)
STATE & ZONE CODE x Y 8 oRA aiancer

HI 1 5101 409,660.10 90,228.63 | - 0 05 g8

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE § ORLA @ FORMULA NEGLECTING THE SECOND TEAM

GEQDETIC AZIMUTH PLANE AZIMUTH ®

TOSTATION OA OBJE
e (Fram somth) (From somtl) £oae

KAHUHU SE BASE 289 58 19,5 | 290 03 28 | 5101

QE 087




JUN 1678
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEUDET IC SURVEY

Puu o Keokeo (Hawaii Island, Hawaiian Government Survey).—In gouthern
part of Hawaii, in extreme western part of Ka-u District, on Mount Keokeo, on
the highest point on the east corner of the mountain, composed of light pumice
stone. Marked by a tin can placed underground, and over it a hard stone with
a triangle cut in it, and around it three similar stones set as supports for the

tripod feet.

HORIZONTAL CONTROL DATA R

by the

National Ocean Survey
OLD HAWAIIAN DATUM

161553 sTATION 1097
LATITUDE 3¢ °g0’ T0 19 °30’
LONGITUDE 155 °30° T0 156 °00'
DIAGRAM NE 5.1,5  HAWAIl

ADJUSTED HORIZONTAL CONTROL DATA

PUU O KEOKEO

NAME OF STATION

1890 THIRD

srare  HAWALL vEAR R
sounce. 0~5P1 56
GEODETIC LATITUDE 15 13 01.223 ELEVATION 2096 METERS
GEQDETIC LONGITUDE 155 44 40.315 SCALED ECET
STATE COOROINATES (Feer)
STATE & ZONE CODE x Al " £ ol anGlt v
HI 1 5101 415463859 155.363.50 | - 0 0450

* pLANE AZIMUTH HAS BEEN COMPUTED BY THE 0 \ond @ FORMULA NEGLECTING THE SECOND TEAM

eLaNE aZMUTH
(From westh)

GEODETIC AZIMUTH

TO STATION OR OBJECT (From seutb)

cabe

0 g O O

Q0 215




gy

JUN 1678

U. 8. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY .

NO TEXT

NATIONAL EODETIC SURVEY

STATION 1098

HORIZONTAL CONTROL DATA Q51552

_ bythe LATITUDE i °00’ T0 ;9 °39’
National Ocean Survey LONGITUOE 155 °30/ T0 354 ©gg*

OLD HAWAIIAN DATUM DIAGRAM NE 5.15 HAWAIl

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION. PUU OHOHIA
stare HAWAIL vean 1914 THIRD oRDER
sounce. G-SP156

15 1i 11139 ELevarion —

GEODETIC LATITUDE
GEODLTIC LONGITUDE

155 45 52,306

FEET

STATE COORDINATES fFeet)

STATE & ZONE

cooe

x

0 toRd aiancie

HI 1

5101

4084723.1¢

128,288,590 -

005 13

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE @ SRA 3 FORMULA NEGLECTING THE SECOND TEAM

TOSTATION OR ORJECT

GECOETIC AZIMUTH
(From vouth)

PLANE A21MUTH ©
(From wouth)

cooe
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sTATION 1099

U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

HORIZONTAL CONTROL DATA @ us1553

_ bythe LATITUDE 15 °go’ T0 15 °30’
National Ocean Survey LONGITUDE 3155 °30’ T0 156 °00'
OLWD HAWAIIAN DATUM DIAGRAM g 5.1,5 HAWAI

ADJUSTED HORIZONTAL CONTROL DATA

NO TEXT

NAME OF STATION 5 MGWAE
srave. HAWALL vean 1913 THIRD oL
M G-SP156

19 05 47.728

GEODETIC LATITUDE
GEODETIC LONGITUDE

155 52 17.509

FEET

STATE COORDINATES (Fret)

STATE & ZONE

cooE

x

v

5 10RA @) ANGLE

HI 1

5101

371,783.87

119,942.31 - 0°07°1%

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE § CR A @i FORMULA NEGLECTING THE SECOND TERM.

TOSTATION OA OBJECT

GEODETIC AZIMUTH
(From sonth)

PLANE aZziMuTH
(From south}

CODE

Q0 28z




JUN 1578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL G:ODET IC SURVEY

by the
National Ocean Survey

OLD HAWAIIAN DATUM

OERMITMEIT oF couughor DESCRIPTION OF TRIANGULATION STATION R
Form 320

Brars: Hawall Couxrr: Hawail

Naun or Bramion: Stefin 2 (HTS) .
Locatnr: Naalshu, Kauw, Hawait

Estanumnzp or:

Chas,L.Xurray ymm: 1938

Wmluwmnmo!wooﬂﬁnﬂdmﬂpﬁn:

Location of astation: On a rise of land about 1000 feet back of Naalehu
school.

01d mark found: A on set stone and stonepile.

New station mark: H,T.S. Type D-l monument (Triangular concrete monument
7 1/2 feet on each side with 1 7/8 steel bar 2 feet long set on steel
legs over the station mark which is left exposed to view. A standard
motal target 1s set over the steel bar).

DEPARTMENT OF COMMERCE
U. S. COAST AMD GEDCETIC.

RECOVERY OF TRIANGULATION STATION

538
Rev. Avg. 1968
Name oF Station: BTEIN 2 (HT9) . srame: HAWAIX Countv: %&g STRICT
Established By: C,L, Murray Year: 1?;%
Recovered By: L.C., Wilder YeAR: Descrived by: O+ J. ROEPPEL
NOTE. | HEIGHT OF TELESCOPE ABOYE STATION HARK 1,7 merens.t HEIGHT OF LIGHT ABOVE 8TATION MARK METERS,
Surface-station mark, ' DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
onsecT CErARDS DIRECTION
fout | metars. - - -
PEAK 2 00 00 00
122 (R M1 8B ‘l9.550 15,103 105 12 39
EAMEHAME 1939 (metal target) ¥ 22 52.6

300 yards south of the road which runs between Naslehu and Honug,; about
200 yards east of the grounds of the Nealehu Behool, 10 feet acug:'or a

Te reach from the post office in Naslehu: gouth on the road
whish lsads toward the e dump for 0.2 nun;'pE:s through a board
gate and sontinue straight ahead, eagterly for 0.15 mile; pags through
& board gate and eontinue easterly, on the dim trask road, for 0,2 mile;
pasg through a board gate, to the rear of the 8ehool groundg, and con-
tinue easterly for 0.15 mile to the end of the read. From thig point

p:o:inorth for about 200 feet to the high ground, the rock pile and -the
station,

Detalled deacription:

The station 18 the eenter of & 1 1/2 ineh iren bar whigh
projeeta about 2 feet frem the top of a tria 8lab of conerote which
18 about 6 feet on eash gilde and projests about & inehes above the ground,

Reference mark number 1 ig & standard digk, stamped BTEIN R M
0 11949, set into a drill hole in bedrook whiel o Jecta. about 3 inehes
above the ground and 1g about 4 feet lewsr than the station.

There 1s another station about a mile away called STEIN 1 (HTS),

(continued on next page)

NOAA FORM 76-31
11.26)

HORIZONTAL CONTROL DATA

a 191553 STATION 1100
HAWAL 1
LATITUDE 15 995 T0 g ©55°
LONGITUDE 155 °3¢0’ TO 156 °00°
DIAGRAM NE 595 pawan
ADJUSTED HORIZONTAL CONTROL DATA
NAME OF STATION, STEIN 2 HTS
stare: HAWAIL vean: 1938 SECOND o
souncs: 6= 9279
19 33 48,358 19503 urrens
GEODETIC LONGITUDE: 155 34 45,337 654 eeeT
STATE COORDINATES tFeet)
STATE & 20ME CODE x ¥ A1 s T Rt
HI 1 5101 472,630.80 834616.48 | - 0 01 23
.PLANE AZIMUTNHAS!EEN&“PUTEDBV THE § oRA a FORMULA NEGLECTING THE SECOND TEAM,
GEODETIC AZIMUTH PLANE aZiseuth
TOSTATION OR ODJECT (Fram sonth} (From outh) CODE
PEAK 2 HTS 190 50 55.7 190 52 29 | s101
QE 160




us. DEPARTM‘;H‘}"‘OF ]E?)Zo?zncs HOR'ZONTAL CONTROL DATA QUAD 191553 STATION 1100

RATION
NATIONAL OCEANIE AND ATMeR A GRODETIC SURVEY by the LATITUDE e el P 0
NATIONAL GEODETIC SURVEY lONg;I l::i © s T0
HIAN DATUM DIAGRA
STEIN 2 (HTS) (cg'r_ltinued_) OID HAWAIIA
roru 5260 1.5, DEPARTMENT OF COMMERCE
(9-18-30) COAST AND GEODETIC SURVEY R
RECOVERY NOTE, TRIANGULATION STATION
wame or stavion: STEIN 2 (HTS) -
estapuisweno ov: G, L. Murray vear: 1938 STATE: Hawaii
recovereo v:* DM, Whipp YEAR: 1967 ~ COUNTY: Hawaii
HEIGHT OF TELESCOPE ABOVE STATION MARK 1.6 METERS, HEIGHT OF ;.lGNT ABOVE STATION MARK METERS.
[ DISTANCES AND DIRECTIONS TO AZINUTH MARK, R MARKS AND T OBJECTS WHICH CAN BE SEEN
£ROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING voeT METERS DIRECTION

PEAK 2 —ee===1949 DISTANCE and DIRECTIO 00 00 00.0

RM1 SE 49.550 | 15.103 |105 12 39

PEAK 2 (HTS) 1949 =~=-=- 1967 DISTANCE ahd DIRECTION-====~4 L 00 00 00.0

RM No. 2 NE 11.753 3.583 | 27 06 46

RM No. 1 ESE | 49.418 | 15.062 |105 12 50

station and reference mark were recovered in good condition. One
new reference mark, number two, was established. A complete descrip-
tion follows:

station is located about 1/2-mile east of the center of Naalehu, 800
feet south of State Highway 11, and 1000 feet east-southeast of the Naa-
lehu School, on a low, brushy rise in pastureland, and along the south
side of a stone wall.

To reach station from the post office in Naalehu, go east on State
Highway 11 for 0.65 mile to side road right, just after passing the

achool grounds. Turn right and go south 40 yards to board gate. Pass
through gate and continue for 0.15 mile bo board gate on rise, and end of
truck travel. Walk left, east, along fence and stone wall about 100 yards
to station, NOTE: It is possible to drive slightly closer to station

by going to left around the corral just ahead of end of truck t ravel and
then driving the short distance along the power line road.

station is marked by a 3-1/2-inch hole in the center of a triangular,
concrete platform about 7 feet on each side and projecting 7 inches. A
2-inch iron shaft is centered vertically over the hole, mounted on 3 iron
legs embedded in the platform, and supports a removeable, r ed and white
metal target 8 feet tall.. Station is 7 feet south of the stone wall,
125 feet north of a power line, 115 feet north of the power line road,
about 125 yards northeast of carral, and set on the top of a raised, flat,
bare, rock areasbout 30 feet in diameter.

Reference mark number one is a standard disk stamped "STEIN RM NO 1
19497, cemented in a drill hole in bedrock about 2 feet in diameter and
projecting 3 inches. It is 5.4 feet lower than station platform.

Reference mark number two is a standard disk stamped "STEIN 2 HTS
1949 NO 2 1967", cemented in a drill hole in bedrock flush with ground,
at east edge of the flat, rock area, 1 foot south of base of stone wall
and about 1 foot lower than station mark.

RECOVERY NOTE, TRIANGULATION STATION R
Naue oF station,  STEIN 2 ‘(HTS) -
gsTapusueo Y. C, L, Murray year: 1938 STATE: HAWAII BENCH MARK(S) ALSO ||
RECOVERED BY: R.B. MeLey vear: 1978 COUNTY HAWAL ¢

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:
1 MILE EAST OF NAAHELU

Deratled staicment s (o the fitness of the onginal descaption; smcluding macks found, sismpings, changes made, and other perunant facts:

THE STATION AND REFERENCE MARKS WERE RECOVERED IN Q00D CONDITION AS DEBCRIBED.
THE METAL BIGNAL POLE {8 BTILL GTANDING OVER THE ETATION.

>
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U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY q

NO TEXT

NATIONAL 5ZODETIC SURVEY

HORIZONTAL CONTROL DATA 0 151553 STaTiow 1101

All
by the LATITUDE °00' TO o v
National Ocean Survey 19 ‘00 18 “30

LONGITUDE 155 °39/ T0 j56 ©pp’
OLD HAWAIIAN DATUM DIAGRAM ng 5.1,5 HAWA

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION NAHE PELE
ssare HAWAII vean 1613 THIRD I
sounce 6-SP156
19 13 's1.581 eLevation werens
FEET

GEODETIC LATITUDE
GEOOETIC LONGITUDE

155 53 26.461

STATE COORDINATES (Feet)

STATE & ZONE cooe x v P OHA @ ANGLE

HI 1 5101

3654229.07 1449555,12 ~ 0 07 43

" PLANE AZIMUTH HAS BEEN COMPUTED BY THE o R A @ FORMULA NEGLECTING THE SECOND TERM,
GEODETIC AZIMUTH PLANE AZIMUTY "
TOSTATION OR OpJECT (Frowsiathy A cooe
Q) 206
*
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JUN 1578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY

W

e

DEPARTMENT OF COMMERCE
V. 3. COAST AND GEDDETIC SURVEY

DESCRIPTION OF TRIANGULATION STATION

HORIZONTAL CONTROL DATA 0

National Ocean Survey
OLD HAWAIIAN DATUM

Bav. Ace. 1968 SOUTH KONA DISTRIOT
Name oF STaTion: WATKAXDUD 2 STATE: HAWAIT countv:  HAWAIX
Crier or Parry: Lo 0. WILDER Year: 1948 Described by: Go Jo HOEPPEL

NOTE,® | HEIGHT OF TELESCOPE ABOVE STATION AR L1oO merems. HE(GHT OF LIGHT ABOYE STATION MARK WETERS,
4 Surface-station mark, l DISTANCES AND DIRECTIONS TO MARK, ICE MARKS AND
Underground-station mark WHICH CAN BE SEEN FROM THE AT THE STATION
omsect - """l‘”“w_‘ ) mn’:mom

LAE LoA 00 00 00

Hookena Spire KXW | 5 miles 02 E ll-Z.ll-
12¢ |RM 1 N 9. ggﬁ a.zgi o7
126 [RN 2 wsWw | 17. Se 282 23

The station ig located on an open hill side about 5 mileg south
southeagt of Hookena, about 1 mile east of the osean, about 250 feet north
of & houge, about 200 feet east of the h.tglnmy which rung between Gaptain
ook and Walohinu and about 150 feet southeast of an abandoned shaek,

To reach from the post office at Honaunau; go south on the road
vhich lesds toward Wailohinu for 1.9 miles to the road forks; ocontinue
straight ahead, gouth, toward Walohinu, for 1.9 miles to the Hookena
School on the right hand side of the road; continue south 1.6 miles to
the Hookena Post Office on the left hand side of the road; oontinue
atraight ahead, south, for 2.0 miles to & small ohurch on the left hand
alde of the road:; oontinue gouth for 0.35 mile; turn left, page through
the most northerly of two gates and go easterly, acrosg eountry, for
0.05 mile to the gtation.

The station 1s & atandard digk, stamped WATEAKUU 2 1948, get
into a& drill hole in & boulder which projecta about 2 inocheg.

Detalled de

Referenoce mark number 1 is & gtandard disk, stamped WAIKAKUU
2 NO 1 1948, set into a drill hole in a boulder which projects about 2
inches and 1s about the game elevation ag the atation,

Reference mark number 2 1s a standard digk, stamped WAIRAKUU
2 NO 2 1948, get into a arill hole in & boulder whioch 1a flush with the
ground and is about 2 fest lower than the station,

PramuBgorcouumes  RECOVERY NOTE, TRIANGULATION STATION R
Form sté
(Tiav. Fob, 19¢5)
Nauzs or Sramon:  WAIKARKUU 2
Esrapusnzo 3L oC W, Yoan: 1948 8rarn: Hawais
Recoveazo sv:* C, L, Murray Yeam: 195), Coovrr: Hawaid
Detailed statement aa to the fitness of the original description; including marks found, st: changes made, and other pertinent facts:

WAIKAKUU 2 marker set in concrete was found in a slight depression,
the marker being a few inches lower than the surrounding ground., There
is no 1iklihood of same having been disturbed.

R.M. NO, 1 - The rock on which the mark 1s set appears to be solid.
Being about 6 inches higher than the ground, it is possible that same
may have been run into by truck wheels and moved westward,

R.M. NO, 2 - Marker was found to be set in s01lid rock flush with the
surrourding ground. No 1iklihood of same having been disturbed.

(continued on next page)

NOAA FORM 76-3)
11.76)

by the

151553 STATION 1102
HAWATL 1
LATITUDE 15 °00' T0O g °3g'

LONGITUDE 155 °30’ T0 ;54 °00’
DIAGRAM NE 515 Hawan

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION. "Al KAK UU 2
srare:  HAWATI vean, 1948 SECOND onoEn
SOURCE: G- 92 79
GEOQETIC LATITUDE: 15 °i8 #2.050 ELEVATION 36242 uerens
GEODETIC LONGITUDE: 155 52 36.98% liss eEeT
STATE COORDINATES (feet)
STATE & ZONE - CODE x v 9 orA a1 ancre
Hl 1 5101 370,033.29 173+845.58 - 00728
- PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ CRA o FOAMULA NEGLECTING THE SECOND TERM,
GEODETIC AZIMUTH PLANE AZiMuTH
TOTTAmDR ag oRRST (From soutb) (From sautl) cooe
LAE LOA 158 58 30,0 159 05 59 5101
QE 070




PR Yol HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN sURVEY , NATIONAL GEODETIC SURVEY by the
NATIONAL GEODETIC SURVEY

WAIKAKUU 2 (continued) OLD HAWAIIAN DATUM

Form 326 0,.8. DEPARTMENT OF COMMERCE - COAST AND GEODETIC BURVEY
(1i0-8%) RECOVERY NOTE, TRIANGULATION STATION R

Naure or Stamion:  WATKAKUU 2

Naue or staTion: WATKAKUU 2 -

QuaD 191553 STATION 1102

LATITUDE e ' T0 ok’
LONGITUDE © + 70 OFS 5’
DIAGRAM

RECOVERY NOTE, TRIANGULATION STATION

vear: 1948 stare. Hawail c pewcnmarke Aso |
vear: 1972 county: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Esrasusnev oy, L,C.W. Yran: 1948 8rrs: Hawaii estaLmnep ov: LCW -
Recoveneo ov:* R,E.A. Year: 1961 Couwrr: Hawaii recoverep sy: GEW -
Detailed statement as to the fitness of the original ding marks found changes made, and other pertinent facte:

The station was recovered and found in good condition.

The station can not be occupied because the home of Mr, Lotgrace
is built over the station site leaving about only 18 inches clearence.

A new "To reach" follows:

To reach from the south edge of the middle of three 1950 lava flows
on State Highway 11, go south on the State Highway for 0.6 mile to an
old church on the left, continue straight ahead for 0.3 mile to a curve
to the left and station WAIKAKUU 4 on the right, continue on the highway
for about 50 feet to a driveway on the left. Turn left, go up the
driveway for about 200 feet to the home of Mr. Lotgrace and the station
under the southeast part of the house.

RECOVERY NOTE, TRIANGULATION STATION

xaug or station:  WATKAKUU 2 R
eerapuisuep ny:  LeCo Wilder  vear: 1928 srare: Hawaili sewncumarke acso (]

necovereo sy:  R.Co MUNSON  vear: 1968  cousry. Hawail

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii

roRrm C&GS-526 to-as)
USCOMM-DC 3848a-Pes

Detaslz statement as to the funess of the otigenal description; sncluding marks lound, stacpings, changes male, and other pertinent lacts:

Station was recovered and all marks found in good condition, however
a house, at present abandoned, has been built over the station, covering
all 3 marks. The floor is about 3 feet above them and it was possible to
check the distance to the RMs, which were found to be correct.

Station is located about 9 miles south of the post office at Honaunau
and 1 mile south of the middle 1 of the 3 lava flows of 1950, up on the
brushy hillside, 300 feet east of State Highway 11, opposite power pole 99,
and under a house.

To reach station from the post office at Honaunau, go south on State
Highway 11 for 8.6 miles to the middle lava flow, 1/2-mile past Alae
School; continue on the highway for 1.0 mile to side road left, across
from power pole 99, go left up driveway for 75 yards to house and station.

Station mark is a standard disk stamped "WAIKAKUU 2 1948", cemented
in a drill hole in bedrock, under southeast cormer of house.

Reference mark number one is a standard disk stamped "WAIKAKUU 2 NO 2
194,8" (mis-stamped 2 instead of 1), cemented in a drill hole in bedrock
under northeast angle of house. It projects 3 inches above ground and

s at about same elevation as station mark.
t Reference mark number two is a standard disk stamped nWATKAKUU 2
NO 2 1948", cemented in a drill hole in bedrock flush with ground
and about 2 feet lower than station mark. It is 2 feet northeast of
the second foundation post east from gouthwest corner of house.

Detailed statement as to the fitness of the original descriptioa; including marks foard, sumpiogs, changes made, and othet pertincat tacta:

Station mark recovered as described by REA in 1961. Wo
search was made for Reference Marks.

U.S. DEPARTMENT OF COMMERCE
[ TAL ADMINISTRATION
COAST AND GEODETIC SURVEY
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U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY | NATJONAL GEGDET IC SURVEY

National Ocean Survey
OLD HAWAIIAN DATUM

S D hornt eree® DESCRIPTION OF TRIANGULATION STATION
Far, Az, 158
Name oF STaTion: ATKAKUU 3

State: Hawail CounTY: Hawall

CHier oF Party: C,L, Murray Year: 1951 Described bys C, L, M.

NOTE,* | HEIGHT OF TELEBCOPE:ABOVE STATION HARK METERS. HEIGHT OF LIGHT ABOVE STATION NARK METERS,
Surface-station mark, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS
Underground-staticn mark I WHICH CAN BE SEEN FROM THE GROUND AT THE STATION

oBJECT DISTANCE DIRECTION}
foot meters
T 7 7
WATKAKUU 4 286,25 00 00 00
R.HM., 3 3.02 3 32 00
A0 W 13.98 337 34 4o

Sub-surface mark 3/4 inch galvanized pipe set in concrete to top of
pipe. 6 inch triangle cut in concrete with pipe in center.
Surface mark i1s a USC4GS triangulation disk set in concrete in center
of triangular concrete monument 7 feet on each side and flush with ground.,
The concrete monunent is situated on the west end of a fairly prom-
£ inent rise of land. To eliminate any unsightliness, the owner of the
land, in whose front yard the station is located, askedethat the station
be covered with a thin layer of dirt, This was done but the triangular
g form of the monument is clearly discernible,
8 R,M, 3 - Disk set in cement in drill hole in solid rock flush with
ground near west top end of rise on which the station is situated,
R.M. % - Disk set in cement in drill hole on Jutting rock on the

tions

west slope of the rise on which the station is located.
Reference marks are standard disks stamped WAIKAKUU 3 RM 3 1951 and
WAIKAKUU 3 RM & 1951,
U.8. DEPARTMENT OF COMMERCE - COAST AND GRODETIC SURVEY
RECOVERY NOTE, TRIANGULATION STATION R

rura asu
111-8-55)

Naun or 8ramon: WAIKAKUU 3
Estasusnes v C,L.M.
RecovereDp DY:* U.S.G.S_.

Yman: 1951 Srarm: Hawaill

Yeam: 1958 Counrr: Hawali
Detailed statement as to the fitness of the original description; including marka found, stampings, changes made, and other pertinent facts:
Statlon recovered in good condition. A house has been constructed

“on the point of ground and the station mark 1s located near the southwest

corner of the house but it probably could be reoccupied.

Fora 326 U.8. DEPARTMENT OF COMMERCE - COAST AND GEODETIC SURVEY
OSED RECOVERY NOTE. TRIANGULATION STATION R

Naup or 8ramon:  WAIKAKUU 3
Esvasusnzo ny: O, L, M,
Rrcoverep nr:* R.E.A.

Yean: 1951 Srarm:  HAWAIL
vean: 1961 Counry: HAWAII

Detailed statement as to the fitness of the original description; including marks found, stampings, changes made, and other pertinent facts:
The station was recovered and found in good condition.
A new "To reach"” follows:

To reach from the south edge of the middle of three 1950 lava
flows on State Highway 11, go south on the State Highway for 0.6 mile
to an old church on the left, continue straight for 0.3 mile to a
curve to the left and station WAIKUKUU 4 on the right, continue on
the Highway for about 50 feet and a driveway on the left, g0 up the
driveway for about 200 feet to Mr. Lotgrace's home and the station
by the southwest corner of the house.

(continued on next page)

NDAA FORM 76-31
N.7¢)

HORIZONTAL CONTROL DATA 0

191553 STATION 1103
HAWAI ]
LATITUDE 15 g0’ T0 3¢ °ap°

LONGITUDE 355 °30 TO ;56 °gp’
DIAGRAM NE 515  pawal

ADJUSTED HORIZONTAL CONTROL DATA

nameorsramion WAIKAKUU 3

stare: HAWALL vean, 1651 SECOND P 4
sounce; 6= 9276

NO OBSERVATION CHECK ON THIS POSITION
GEODETIC LATITUDE: 19 015 '420-020 ELEVATION, 345 METERS
GEODETIC LONGITUDE: 155 52 37.270 SCALED ecet

STATE COORDINATES (Feet)

STATE & ZONE CoOE x v 0 orA o ancie

HI 1 5101 370,06.37 173,842.61 - 01’2y

PLANE AZIMUTH HAS BEEN COMPUTED BY THE 9 '0RA 41 FORMULA NEGLECTING THE SECOND TERM.

PLANE AZIMUTH ‘
(From somsh)

GEODETIC AZIMUTH

TOSTATION OR OBJECT .
{Fram 1omtb)

cooe

g 3 < -

POSITION DETERMINED B8Y TRAVERSE FROM STATION WAIKAKUU 2

QE .51




JUN 1978
U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

A TIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the
NATIONAL GEODETIC SURVEY
WATKAKUU 3 (continued) OLD HAWAIIAN DATUM

3

RECOVERY NOTE, TRIANGULATION STATION

naue oF station. WAIKAKUU 3 R
estasusueo oy:  C.L. Murray vear: 1951 STATE: Hawail Bench MARK(S) ALso L)
recovereooy:  R.C. Munson vear: 1968  countv: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii

Detailed statement as to the fitness of the original description; including matks found, stanpings, changes made, and other pertinent facus:

Station was recovered and all marks found in good condition. Distance
to RMs was checked and found correct. All lines are blocked by trees.
A complete description follows:

Station is located about 9 miles south of the
and 1 mile south of the middle one of the 3 lava flows of 1950, up on the
brushy hilleide, 300 feet east of State Highway 11, opposite power pole 99,
and at the southwest corner of a house built by Mr. Lot Grace, but now
abandoned.

To reach station from the post office at Honaunau, go south on State
Highway 11 for 8,6 miles to the middle lava flow, 1/2-mile past the Alae
School; continue on the highway for 1.0 mile to driveway on left, across
road from power pole 99; go left up driveway for 75 yards to station.

Station mark is a standard disk stamped "WAIKAKUU 3 1951", set in the
center of a triangular, concrete platform 7 feet on each side and flush
with ground. It is 2 feet southwest of southwest corner of the house.
Station WAIKAKUU 2 1948 is 27.08 feet east-northeast, and under the house.

Reference mark number three is a USC and GS Bench Mark disk, stamped
nWAIKAKUU 3 1951 NO 3 TRI REF MARK", cemented in a drill hole in the top
of a 10-inch-square, smooth-topped rock flush with ground, 4 feet south
of edge of porch, 6 feet southeast of the southwest corner foundation post
of the porch and about 1 foot lower than station mark. A cap of cement on
top of the rock makes it appear to be a concrete mohument.

Reference mark number four is a USC and GS Bench Mark disk, stamped
"WAIKAKUU 3 1951 NO 4 TRI REF MARK", cemented in a drill hole in a small

bedrock step down on the steep slope, 6 feet lower than station mark and
hidden behind dense shrubbery.

f{ost office at Honaunau

RECOVERY NOTE, TRIANGULATION STATION

Naug of staTion: WATKAKUU 3 - R
gstApLisugp By: CLM - vear: 1951 srate: Hawall  pencu Marke aLso ]

recoveren By: GEH - year: 1972 countv: Hawaii-

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Detailed statement as to the litaess of the original deactiption; including marks fouad, swapings, changes made, and otbet pestinent facts:

Station mark recovered in good condition as described by
CIM in 1951. The to-reach as written by REA in 1961 is
adequate. No search was made for Reference Marks.
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U. €. DEPARTMENT OF COMMERCE
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National Ocean Survey

OLD HAWAIIAN DATUM

DESCRIPTION OF TRIANGULATION STATION

UEPARTMENT OF COMMERCE
U. $. COAST AND GEODETIC SURVEY
rm
Rav. Aug. 198
Name oF Station:  WAIKAKUU b

State: Hawaill CounTy: Hawali

HORIZONTAL CONTROL DATA

a 191553
HAWAL 1
LATITVOE 35 °gg’

LONGITUDE 155 ©30°

DIACRAM NE 5.1,5

ADJUSTED HORIZONTAL CONTROL DATA

STATION 1104

is 232’
T0 156 °00°
HAWAI

CHiEr oF ParTy:  C o Le Murray Year: 1951 Describedbyr  CoDolie
NOTE, | HEIGHT OF TELESCOPE ABOVE STATION MAAK METERS.) HEIGHT OF LIGHT ABOVE STATION MARK METERS.
Surface-station mark, | DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS
Undergrouad-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
oBSECT el it DIRECTION}
fost I meters = 2 =
WATKAKUU 3 286,25 00 00 O
R.M, 3 79.59 58 18 30
R.H, b 159.57 67 13 Wy
R.K, 1 56,58 302 41 35

The station mavk 1s a 1 inch galvanized pipe set solidly in concrete
flush with the ground. Located on the west side of the Government Road
right-of=way, 1 foot east of a low stone wall,

R.M, 1 is set in concrete and marks the line~of-center of the Govern-

%ment main road.
R.M. 3 1s an iron pin set in conerete and marking the center line cf

3 the Go"zernment main road,
R.i, & is a ship spike in the pavement., It is near the west esdge of
stoe ravement and surrounded by 3 galvanized roofing nails in a triangle,

RECOVERY NOTE, TRIANGULATION STATION R

talled descri,

(11-8-55)

Nauz or Smamon: WAIKAKUU U
EsTABLIBUED DY ¢.L.M. Yean. 1951 Srare:  Hawaiil
Recovenen nv:* R.E.A. Year: 1961 Coonrr: Hawaii

Detailed atatement as to the fitness of the original description; including marks found, stampings, changes made, and other pertinent facts:
The station was recovered and found in good condition.
A new "To reach" follows:

To reach from the south edge of the middle of three 1950 lava
flows: on State Highway 11, go south on the State Highway for 0.6
mile to an old church on the left, continue strzight for 0.3 mile
to & curve to the left and the station on the right.

Nasme of ehief of party sheuld be inserted here. ‘The oficer who sctually visited the station should sign bis Rate 68 the #0a 01 1w irswsesy wone
NoTR.—Goe of thess formst caust be used for every siation Cosn-DC 34314

(continued on next page)

NOAA FORM 76-31
(11-76)

NAME OF STATION HAIKAKUU 4
srave. HAWAII van 1551 SELOND onoen
SOURCE G- 9279

NO OBSERVATION CHECK ON THIS POSITION

15 .8 '41.704 . 525 weremr
i S — 155 52 40,240 SCALED ceer

TATE CrONDINATES (Feer)

STATE & ZONE

cooe

x

v

@ Qu A aranaLr

Hi 1

5101

369,721.84

173,811.35 - 0 0730

PLANE AZIMUTH HAS BEFN COMPUTED BY THE 9 'OR/A U/ FORMULA NEGLECTING Tr™ SECUMD TLRM.

TOSTATION OR OBJECT

GEQDETIC AZIMUTH
1Kot somih}

PLA .E AZIMUTH

(Fram vanth) cobe

KAPUKAWAA

14°10°37.2

14 18'077 | 5101

|
|
|

POSITION DETERMINED B8Y TRAVERSE FROM STATION WAIKAKUU ¢

QE 152




L ot HORIZONTAL CONTROL DATA

ERIC ADMINISTRATION
L O A sunvey . NATIONAL GEODETIC SURVEY by the
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WATKAKUU U4 (continued) OLD HAWAIIAN DATUM
rORM 5260 U.S. DEPARTMENT OF COMMERCE &
19:18-89) COAST AND GEODETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION

name oF staTion: WATKAKUU 4
estasuiswgo sv: C.L. Murray vear: 1951 starve:  Hawali

recoverep av:* R.C. Munson vear: 1968 county. Hawaii
Island: Hawaii
HEIGHT OF TELESCOPE ABOVE STATION MARK l 569 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
{ DISTANCE
OBJECT I reET METERS OIRECTION
KAPUKAWAA (HGS) 1884 —wee- 1951 DJSTANCH and DIRHCTION----|- 00 00 00.0
.M. No. 1 58.58 192 07 33
R.M. No. 3 79.59 307 44 28
KAPUKAWAA (HGS) 1884 ----- 1968 DISTANCH and DIRHCTION----- 00 00 00.0
Milolii Point, light Ssw 00 15 26.9|°
KALAPA (HGS) 1884 164 54 28.3 -
R.M. No. 1 NE 56.581 17.247 192 08 06 -
WAIKAKUU 3 1951 249 25 57.9 -
R.M. No. 3 SE 79.579 24.256 307 44 11 o

Station was recovered and all marks found in good condition, except
RM 4, which was not recovered. The station was re-marked with a standard
disk set in the original pipe. A tie was made to stations KAPUKAWAA,
LAE LOA and KALAPA. A complete description follows:

Station is located about 9 miles south of the post office at Honaunau
and 1 mile south of the middle 1 of the 3 lava flows of 1950, along the

west side of State Highwag 11, at the west edge of a'wide, grassy shoul-
der, at a left curve of the highway.

To reach station from the post office at Honaunau, go southerly on
State Highway 11 for 8.6 miles to the middle lava flow, 1/2-mile past
the Alae School; continue on the highway for 1.0 mile to station on
right, by power pole No. 99, 0.3 mile past old church on left,

Station mark is a standard disk stamped "WAIKAKUU 4 1951 196&", ce-
mented in the center of a l-inch iron pipe set flush in the center of an
irregular, concrete pad flush with ground and with "WAIKAKUU 4 1951"
inscribed in the concrete. It is at extreme west edge of shoulder, by
low rock wall, 30,5 feet west of center line of highway and 39.5 feet
north-northwest of power pole No, 99,

Reference mark number one is a highway traverse marker, a 1/2-inch
brass plug, stamped "NO 1", set in the top of a 4-inch-square concrete
post, flush with highway surface, in the center line stripe, and is
1.8 feet lower than station mark.

Reference mark number two is a highway traverse marker, a 1/2-inch
brass plug, stamped "NO 2", set in the top of a L-inch-square concrete
post, flush with highway surface, in the center line stripe, and is
3 feet higher than station mark.

RECOVERY NOTE, TRIANGULATION STATION

R

Naue or STATION: WATKAKUU L

ESTABLISHED BY: C.L.Murray - Y2AR:196] - state: Hawaii BENCH MARK(S) ALSO [
RECOVERED BY: GEH - YeAr: 1972 countv: Hawaii-

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Detailed statement as to the fitness of the origiaal luding omtks tound, changes made, and other pertinent facts:

Station mark was recovered as described by R.C.Munson (1968)'in
good condition. No search was made for the reference marks.
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JUN 1678
U. . DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL EOLETIC SURVEY

NO ORIGINAL TEXT

DEPARTMENT OF COMMERCE
U. 5. COASY AMD SEDUETIC MmVEY
¥orm 839

RECOVERY NOTE, TRIANGULATION STATION

Nauz or Bramon:  WAIKUKUU
Eerasuismzo srHAW .GOVE.SUrveyyein: 1884  Srars: Hawali
Recovzaeo sv:i* L,C,Wilder yoan: 19 Comerr; HAWAII

Detailed statoment as to the fitncss of the original description:

This etation was establighed by the Hawail Government Survey
and was originally marked by a brags shotgun shell driven into a arill

ocrosses cut in rock, east
2,75 feet, south 3.50 feet, west 4,00 feet and north 8,75 reet from the

hole in lava rock with four reference marks )

station,

A tle was caloulated from Walkekuu 2 (1948) about 296 feet
distant and a thorough search for the statlon mark as well ag the tle
The vicinity la overgrown
with guava, the entangled roote of which make 1t difficult to find any

The station should be considered lost unless some survey
data from nearby known marks can be found to locate the station. HI 1

marks was made, but none could be found.

of the marks.

* Name of chief of party sheuld e laserted bere. ‘The cfficer why ly

®. 3. soviaaarar puienine ervice

vieited
Note.—0pe of these forme must be used for every statier mosvered.

oign bis narse 6t the end of tba Tecovery nets.

HORIZONTAL CONTROL DATA

by the
National Ocean Survey
OLD HAWAIAN DATUM

HAW
LATITUDE
LONGITUBE ;5. © 30’

161553

All

DIAGRAM e 5y 5

STATION 1105

HAWAI

ADJUSTED HORIZONTAL CONTROL DATA

R

WATKJKuU

NAME OF 3TATION

stare HAWALL vean

sounce O—SPL5¢

-684

is %00’ T0 15 °3p°
T0 56 °00'

THIRD

ORADER

GEODETIC LATITUDE

15 18 41,513
155 52 33,775

GEODETIC LONGITUOE

ELEVATION

-

METERS
FEET

]
J

STATE COORDINATES (Feet)

STATE & ZONE cooe

®

¥

5101

5704341.00

173+790.74

- 0 07 26

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE §

A a FORMULA NEGLECTING THE SECOND TERW

TOSTATION OA JHIECT

GEODETIC AZIMUTH
(Fraom

PLANE A2IMUTH *

L UTE)
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