. AUG 1979

U. S. DEPARTMENT OF COMMERCE HORlZONTAL CONTROL DATA auag 191552 STATION 1001
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

HAWALT
NATIONAL OCEAN SURVEY + (JATIO AL LEUDEIIC LUHVEY by the LATITUDE 19 000/ 19 19 o030
National Ocean Survey LONGITUDE 155 ©00+ 7g 155 o3g’
OLD HAWAIIAN DATUM OIAGRAM NE 5-1,5 HAWAII

SEE STATION OHALE (HGS)

ADJUSTED HORIZQNTAL FQNTROL DATA

3314% USGS

08BS BY CGS
NAME OF STATION.
soare, THARALL veans 1949 SECOND -
6-16c41
SOYG" UBSLRVATION CHECK ON THIS POSITION
GEODETIC LATITUDE 1;; .i: ?‘::.g;i;t{ ELEVATION, ;glg. 1 METEAS
GEODETIC LONGITUDE iy - 1 FEET
r?: STATE COORDINATES (Fret)
\-“-' — . STATE & ZONE CoDpE x Y # ORA a ANGLE *
AL 1 5101 576409949 189,041.45 + 0°04 23 °
M PLANE AZIMUTH HAS BEEN COMPUTED BY THE @8 1WA 6 FORMULA NEGLECTING THE SECOND TERM,
GEODETIC AZIMUTH PLANE AZiMUTH "
TOSTATION OR OBJECT {From somib) (Krom sauth) CODE
THESE UATA UHTAINED FROVM ADJUSTMENT OF JAN 1979
THE -E DATA SHOULD Bt USED FCR ALL SURVEYS AFTER DEC 1975
—
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AU 1379

U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY o ATI AL LLUCL)ILL SURVEY

SEE STATION KEAKAPULU

HORIZONTAL CONTROL DATA auaa 12

by the LATITUDE
National Ocean Survey LONGITUDE
OLD HAWAIIAN DATUM

19 <00/
155 o000 -
DIAGRAM NE 51,5

auap 191552

STATION 1002

70 19 °30°
70 155 030+
HAWAII

ADJUSTER HORIZONTAL GQNTROL DATA

4059 USSGS 0BS BY CGS
NAME OF STATION
HAWALL i94+ SECOND
STATE vean Sidem
v=16c41
SOURCE!
GEGDETIC LATITUDE 19Kz 205 BELS ELEVATION 1246490 ..,
155 ¢5 22.23151 4090,8
GEODETIC LONGITUDE FeET
STATE COORDINATES (Feet)
STATE & ZONE cope x v 5 oA arancie
il 1 2101 9264306495 194,271.48 + 001'31°

® PLANE AZIMUTH HAS BEEN COMPUTED BY THE @ 0RA 81 FOAMULA NEGLECTING THE SECOND TEAM

TOSTATION OR OBJECT

GEODETIC AZIMUTH
(From sewth)

PLANE AZIMUTH
[ —

cone

LeveLIfNs 8Y CGS

THESE DATA O3TALNED FROY ADJUSTMENT OF JAN 1979

g 0

THESE 0uTA SHOULD Ut USED FOR ALL SURVEYS AFTER DEC 1975

3M 170




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

NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY

by the

National Ocean Survey
OLD HAWAIIAN DATUM

Aa (Hawaii Island, United States Geological Survey, 1920).—In southeast
Hawaii, 3% miles southwest of Halemaumau, and 1% miles southeast of Kau

road, in the highest part of an old sand-covered ridge of ‘‘aa’ lava. Mark, a
bronze tablet set in solid rock on top of a rock mound.
RECOVERY NOTE, TRIANGULATION STATION
NAME OF STATION: AA R

ESTABLISHED BY:
RECOVERED BY:

U.S.G.S. vear: 1920  state:
D.M. Whipp vear: 1967

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOowN:

Hawaii sencu warkes) aLso
county; Hawaii
Island: Hawaii

Detailed statement as to the fitness of the original description; including raarks found, stampings, changes made, and other perunent facts:

Station mark was recovered in good condition. A complete descrip-
tion follows:

station is located about 3-1/4 miles southwest of Halemaumau Crater,
5-1/2 miles southwest of Kilauea Military Camp, 1-1/3 miles socutheast of
State Highway 11, and 1400 feet northwest of the Kau Desert Trail, at
3349 feet elevation, on a low, flat, sandy hill with lava outcrops, that
is the highest point in the vicinity. It is on a rock mound that is the
highest point of the hill.

To reach station from the Hawaii Volcanoes National Park Headquarters,
go west on the Crater Rim Road for 1.8 miles; turn right and go 0.1 mile
to State Highway 11; turn left and go southwest on State Highway 11 for
4.5 miles to end of truck travel at power-line pole 66 and telephone pole
795 on the left, Walk southeast across rough lava land about 1-1/2 miles
to station.

Station mark is a U.S.G.S. disk, stamped "AA"™, cemented in a drill
hole in top of rock mound., It ig about 100 feet southeast of a smooth,
brown, lava dome which is the only smooth lava formation on the hill.

Foru CAGS.526 (1-am) S. DEPARTMENT OF COMMERCE
USCOMM-DC 18309-Pas Z0AST AND GEODETIC SURVEY

AA

NAME OF STATION

srare. HAWAL I

sounce. O—SP156

HORIZONTAL CONTROL DATA

@ 161552
HAWATL
LATITUDE ;5 ©gg’

LONGITUDE ] 55 © 9o’

DIAGRAM Nt 5.1,5

STATION 1003

ADJUSTED HORIZONTAL CONTROL DATA

vean 1920

10 36 °zg’
T0 155 °30’
HAWAI
THIRD

oacEn

GEODETIC LATITUDE
GEODETIC LONGITUDE

15 23 00,342
155 19 464,670

ELEVATION

1320073 merens
3348.6  rcer

STATE COORDINATES (Feet)

STATE & ZONE

cooe

x

v

A ORI @ ANGLE

HI 1

5131

558+ 716.24

156,788.,02

+ 0 03 24

* PLANE AZIMUTH HAS DEEN COMPUTED BY THE ¢

'RA 8 FORMULA NEGLECTING THE SECOND TERM

TO STATION OR OUJECT

(Framw o

"

GEQDETIC AZIMUTH

PLANE AZiMUTH "
thpei v

s copt




JUN 1978

U. S. DEPARTMENT OF COMMERCE

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

Ahua Kamokukolau (Hawaii Island, United States Geological Survey, 1920).—
In southeast Hawaii, 2% miles southeast of Halemaumau, on top of a small sand-
covered knob of ‘“pahoehoe’ lava. Mark, a bronze fablet cemented in solid rock.

RECOVERY NOTE, TRIANGULATION STATION R

naug or statton: AHUA KAMOKUKOLAU
gstapLsiep By: UoSeGeSe vear: 1920  srare: Hawaiil  pexcumarke) Aso [
RECOVERED BY: D.M. Whipp YEAR. 1967 county: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii

Detailed amatemest us to the hitness of the onginal descnptiun, ncluding =arks tound, stampings, changes made, and other pertinent facts:

Station mark was recovered in good condition. A complete des-
cription follows:

Station is located about 3-1/2 miles south of the Hawaii Volcanoes
National Park Headquarters and 2 miles southeast of Halemaumau Crater,
at 3557 feet elevation, on a rounded knoll that is noticeably higher than
the surrounding area.

To reach station from the Park Headquarters, go west and southwest on
Crater Rim Road for 4.8 miles to dirt right fork. Take right fork and go
0.5 mile to quarry on left; continue ghead for 0.9 mile to start of low
ridge on right. Continue on track road, southeast up over a low rise,
and go 0.7 mile; bear left and pick way cross-country about O.4 mile to
station., NOTE: L-wheel-drive vehicle is required.

Station mark is a U.S.G.S. disk, unstamped, cemented in a drill hole
in bedrock that projects 6 inches, It is about 150 yards south of a very
large, east-west crack and 3 feet northwest of a cairm.

A new U,.8.G.S. disk, stam£;d "HVO 114", has been set in bedrock, 11.7
feet from station mark, in azimuth 355°.

FoRrM CAGS-526 L1-an1 hd

ICE
USCOMM-DC 18509-P88 3%

Luase mee whvee e -

HORIZONTAL CONTROL DATA o 151552

by the

National Ocean Survey
OLD HAWAIIAN DATUM

STATION 1004
HAWATL

LATITUDE 26 %33’ TO ig °50'
LONGITUDE 155 ° 00’ TO0 i55 °30'
DIAGRAM NE 5.1,5  HAWAN

ADJUSTED HORIZONTAL CONTROL DATA

AHUA KAMOKUKOL AU

NAME OF STATION

STATE HAWALT veEaa 1520 THIRD GG
sounce O-SP156
GEODETIC LATITUDE. A 15 22 56.874 ELEVATION 1084441 yerens
GEODETIC LONGITUDE: 155 16 07.985 355647  eer
STATE COORDINATES (Fret)
STATE & ZONE CODE x Y ¢ 1oRD Uy AnGLE i

HI 1 5101 575,652.27 156,462.53 + 0°04 36

° PLANE AZIMUTH HAS BEEN COMPUTED BY TWE ¢ 0ndl @) FORMULA NEGLECTING THE SECOND TERM.

GEODETIC AZIMUTH PLANE AZIMUTH

(Fram sonth) (From rauth) gope

TOSTATION DR OBJECT

Q0 259

)
&



O

' Sh AUG 1979
U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY + 1ATIZ AL GEUSETIC SukveY

by the

National Ocean Survey
OLD HAWAIIAN DATUM

DESCRIPTIC;H
TRIANGULATION STATION

name oF sTation: ALII U335 2
esTaBLIsHED BY: LoAi. Critchlow” vear: 1077  srave: Hawall®
counTy; Hawail
12 miles south of Hilo’

BENCH MARK ALso []

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOW'}:

HEIGHT OF TELESCOPE ABOVE STATION MARK [4 FEET. 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 reET METERS DIRECTION
FILANT H35 1791 c0 00 00.D
w2 5 70,04 | 21,349 [1€2 16 b
B 17 s 80.36 [ 24,492 |29 14 18

The station is leocated on the southwest slope of Hzuna Loa in the
Punz District, about 10 miles southwest of ifountain View, L miles east
of Volcano Post Office, in the Alii Subdivision and on the north side
of lokuna Street, on a small lava blister.

To reach the station [rom the post office in llountain View, go
southwest along State Highway 11 for 9.6 miles to paved road left
f31ii Anels Street) turn left and go east 0.35 mile to crossroad. Turn
richt and zo southwest alon; ijokuna Street 0,15 mile to 2 small lava
nlister on the right and the station site.

The station is a USGS disk stamped "ALII 1961", cemented in a
drill hole in panoehoe lava rock, 27 feet north of the centerline of
the street and about 5 feet higher.

eference mark 1 is a US3S reference mark disk stamped "NO. 1
1961", cemented in a drill hole in pahoehoe lava rock, 28 [eet east
of the centerline of the street and 5 feet lower than the station mark.

Reference mark 2 is a USGS reference mark disk stamped "}NO. 2
19€1", cemented in a drill hole in pahoehoe lava rock, 29 feet east
of the centerline of the street and 5 feet lower than the station mark.

@ Name of chief of party should be inscried here. The person who actually visited the station should sign his-name st the and of the
recovery note.

w mgBsk

® e s HE865-661/1200 Reglen &

HOQQ,FORH 76-96  SUPERIZOLS CoO3 PORM 826A WHICH MAY BE USED.

NOAA FORM 763
1176

HORIZONTAL CONTROL DATA

ADJUSTED HORIZONTAL ,%%NTROL DATA

ALLL US3S

NAME OF STATION

fAdALl

STATE

Uelochl
SOURACE

YEAR

aquap 191552
HawAxl
LATITUDE
LONGITUDE 193 200/
DIAGRAM NE 5.15

1977

19 200+ 710 19
T0 155

HAWAII

STATION 1005

o3
030+

08s BY NGS

FIRST

oRDER

GECDETIC LATITUDE
GEODETIC LONGITUOE

19 25 BU.23117
155 12 02.997S06

ELEVATION 968.1
3176

METERS
FEET

STATE COORDINATES (Feet)

STATE & ZONE

cone

¥

¢ ORA 8 ANGLE

11

EYTTY

6034066018

223,038,457 +

0 05°59 "

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ 'ORA 01 FORMULA NEGLECTING THE SECOND TERM,

GEODETIC AZIMUTH PLANE AZIMUTH
TO STATION DR 08JECT dronaeal Pt cooe
<ULANL hed 128 32 45,1 128 °26 ‘46 " {5101
TH~5E DATA UBTALMEY FROW AUJUSTMENT OF JAN 1979
3% 005




auG 1973

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

NATIONAL OCEAN SURVEY + IATI Y aL SkuULIIC Suvey by the

HORIZONTAL CONTROL DATA

National Ocean Survey
OLD HAWAIIAN DATUM

OAA FORM 74-39
2-70)
"ORMERLY CAGS FORM 828}

U.S. DEPARTMENT OF COMMEnwc

TRSE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

TRAVLRS"‘ NATIONAL GEODETIC SURVEY
STATION

county: Hawaii

DESCRIPTION OF

Name of station: BENCH MARK 1855
neanesT tom:  Pahala
cMIEr oF PARTY. L. A. Critchlow

nore.*

sTate: Hawaii
QUADRANGLE NO.

vear: 1977 DESCRIBED BY:

L.A.C.

EIGHT OF TELESCOPE ABOVE STATION MARK

1 uETERS.! HEIGHT OF LIGHT ABOVE STATION MARK

1 wevens.

SURFACE-STATION MARK,
UNDERGROUND-STATION MARK

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

DISTANCE
reeT

OBJECT

DIRECTION?
METERS

The station is located on a low lava mound about 5 miles northesast
of Pahala, about 1/4 mile northwest of State Highway 11, on the
northwast side of the old Volcano Road, and at a road fork.

To reach the station from the junction of State Highway 11 and
Kamani Street at Pahala go northeast on State Highway 11 for 5.4 miles
to a side road on the left. Turn l»ft, pass through a gate, and go
northuest on a graveled road 0.1 mile to a T-road. Turn left onto a
paved road (th~ old Volcano Road) and go southwest 0.4 mile to a road
fork and the station on the right.

The station mark is a USGS disk stamped HAWAII 1855 cemented in a
drill hole in outcropping lava rock that is about 9 feet higher than
and 67 feat north of the center of the road fork and is 22 feet
northwest of the centerline of the paved road.

Detailed

*Refers 10 sotes 16 manuals of and state of !
1To aestest meter only, when oo trigonometsic leveling 1 being doae.

tDuection-angle measured clockwise, tefetred to initial station.
¥r U. 8. GOVERNMENT PRINTING OFFICE 18721 790-819

auap 191552

STATION 1006

AANATT
LATITUDE 19 200’ 10 19 °3)°
LONGITUDE 155 000+ 710 155 o030~
DIAGRAM NE 5-1,5 HAWAII
ADJUSTER HORIZQNTAL GUTROL DATA
0BS BY NGS
waws or sravow  BENCH MARK 1855 USGS 3
o 0
STATE VHAwi1l YEAR ’77 SECON HOER
G=16241
SOURCE
& 02 5 S
GEODETIC LATITUDE 1;: 32 g:.’ié::: ELEVATION 1323:52 »:::as
GEODETIC LONGITUDE:
STATE COORDINATES (Fert)
STATE & ZONE cooe x v ¢ mmA a AnGLe
dl 1 5101 5194796419 157,887.29 + 0°01°08"

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE @ 10R A 81 FORMULA NEGLECTING THE SECOND TEAM,

GEODETIC AZIMUTH PLANE aZiMuTH ®
10 STATION OR OBJECT P e iy cooe
KAPAPALA R4 1 14 27 "31,% 14 "16 '23 " 5101
THESE OATA UBTALNED FROYM ADJUSTMENT OF JAN 1979
LEV LING BY NGS
M 013




AUG 1979
U. S. DEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY « ATIOHAL SEUDLIIC SURVEY

SEE STATION PUU HULUHULU (HGS)

by the
National Ocean Survey
OLD HAWAIIAN DATUM DIAGRAM g 5.1.5

HORIZONTAL CONTROL DATA quap 191552

HAWALL

LATITUDE 19 o000
LONGITUDE 15S 000 » 71p 155 o030~

STATION 1007
T0 19 930

HAWAI

ADJUSTED HORIZONTAL GANTROL DATA

BEHUCH YARK J344u USGS 08S BY CGS
NAME OF STATION.
HAWALIL 1949 SECOND
STATE YEAR, ORDER
v=locHl
YT USSERVATLON CHECA ON THIS POSLTION
19 €2 28.14350 . 1048,0 i
GEODETIC LATITUDE: 155 12 2’.“2077 ELEVATION 5“36 MET-E
GECODETIC LONGITUDE. Y
STATE COORDINATES (Feet)
STATE & ZONE cooe x ¥ #owd o anoe
[P 2101 6U04+581.36 196,5%0.,04 + 0 03 49"
.PLANE AZIMUTH HAS BEEN COMPUTED BY THE 8 ORQ 41 FORMULA NEGLECTING THE SECOND TERM
GEODETIC AZIMUTH PLANE AZuuTh ®
TOSTATION OR OBJECT (From somib) (Erom souibh CODE

TALSE UATA UBTALINED FROM ADJUSTMENT OF JAN 1979

THESE DATA SHOULD Bt USED FOR ALL SURVEYS AFTER DEC 1975

3M 011




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

NATIONAL OCEANSURVEY | NATJONAL GEODET IC SURVEY

SEE STATION KEAKAPULU

STATION 1008

HORIZONTAL CONTROL DATA o 1sussz

by the LATITUDE 19 00’ T0 15 %30’
National Ocean Survey LONGITUDE 155 ° g0’ T0 155 °30°
OLD HAWAIAN DATUM DIAGRAM g 51,5  HAWAN

ADJUSTED HORIZONTAL CONTROL DATA

BENCH MK GS NR KEAKAPULU

NAME OF STATION:

srare. HAWAIT vean 1949 SECOND ...

sounce: O~ 9279
NO OBSERVATION CHECK ON THIS POSITION
QEODETIC LATITUDE: 15 22 '05.894 ELEVATION 1246050 merens
GEODETIE LONGITUDE: 155 25 25.238 4050.8 reer
STATE COORDINATES (Feet)
STATE & ZONE CODE x v § ‘ORA Q1 AKGLE b
HI 1 5101 5261306033 1949272.47 + 00 ‘31 3

° PLANE AZIMUTH HAS BEEN COMPUTED 8Y THE @ ORA a1 FORMULA NEGLECTING THE SECOND TERAM.

GEODETIC AZIMUTH
TO STATION OR OBJECT (From soutb)

PLANE AZiMUTH
{From reutb}

€ooE

° g g

© g g

POSITION DETERMINED BY TRAVERSE FROM STATION KEAKAPULY

QE 267




i AUG 1979

U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION -
NATIONAL OCEAN SURVEY + NATIOMAL GEUDEIIC SURVEY

m& TRIANGULATION STATION

NAME OF sTATION: BM HVO 80 USGS P o
EsTAaLisnEo BY: [,,A. Critchlow ¥Ear:1978 ~ stave: Hawaii
counTy: Hawaii 7

HORIZONTAL CONTROL DATA

>
BENCH MARK ALSO [X]

333&%?1552 STATION 1009

by the LATITUDE 19 000+ 10 19 eo3p-
National Ocean Survey LONGITUDE 155 o000, 719 155 o030

OLD HAWANAN DATUM OIAGRAM NE 5.1,5  HAWAN

ADJUSTED HORIZQNTAL GQNTROL DATA

AIRLINE DISTANCE AND DIRECTION FROM NEAREST Town: 8 miles southwest of Kalapana Village”

HEIGHT OF TELESCOPE ABOVE STATION MARK h ” FEET.

HEIGHT OF LIGHT ABOVE STATION NARK h - FEET.

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND
FROM THE GROUND AT THE STATION

T OBJECTS WHICH CAN BE SEEN

OISTANCE

osseECT rEET METERS

OIRECTION

LAZAPUFT 1914 ° Geod. dist. ] BNE |3302.49 {1006.601
VAZNA PT USGS ‘ Geod. dist. SW 410437.313181.298

[ %0 00 06.0

The station is located about & miles southwest of Falapana Village

and is in the Volcano National Park.

To reach the station from the two churches at Falapzna Village, go
southwest on State Highway 13 for 2.8 miles to a guardrail at end of the
state highway. Continue southwest on the paved road for 4.7 miles to
station Laeapu%i turn-off; continue southwest on the paved roacd for 0.55

mile to the station on the richt,

The station mark is a USAS disk starpec HVO 80 1965, cemented in 2
drill hole in an outcropginr of lava rock that projeets ahout 1=1/2
0!

feet above the surface

the ground. It is 20 feet northwest of the

center of the paved road, 4 feet southwest of a 2 foot cairn, 11 feet
southeast of the southeast edze of an 8 foot high lava mound and is

about 1 foot hizher than the paved roac,

@ Name of chief of party should be inserted hete, The person who actually visited the station shoild sign his name at the end of the

tecavery note,

‘N'(E:,roml 76-9%  suPERSEOES caos PORM 8204 WHICH MAY BE USED.

U5, €20 1976-663-661/1220 feglen 6 s

NOAA FORM 76-3)
(M.78)

U.S. DEPARTMENT OF conn’sf*.

170 22 59.69

BM HVO 80 USGS 08S BY NGS
NAME OF STATION:
HAWATI 1978 SECOND
STATE: vEan: -ORDER
G-16241
sounce:
GEODETIC LATITUDE: 1;; 3; gz:ggggé ELEVATION: :g:gs METERS
GEODETIC LONGITUGE: FeET
2

STATE COORDINATES (Feer)

STATE & 20NE €00E x Y

@ 10RA a1 ANGLE

HI 1 5101 6384144%9.35

169,353,98 + 0°07°%8 "

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE 6 I0RA a) FORMULA NEGLECTING THE SECOND TERM,

GEODETIC AZIMUTH PLANE AZIMUTH N
TOSTATION OR OBJECT {From south} (Fram sontb) cooe
LAEAPUKI 247 59 47,6 | 247 °51 '50 © | 5101
{
THESE DATA OBTALNED FROM ADJUSTMENT OF JAN 1979
LEVELING BY NGS
3M 013




JUN 1978

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

NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY

SEE STATION PUU HULUHULU

HORIZONTAL CONTROL DATA 0 151552 staTiON 1010

by the

National Ocean Survey
OLD HAWAIIAN DATUM

LATITUDE 15 °00' T0 15 °30'
LONGITUDE 155 ° 00’ TO 155 °30’
DIAGRAM NE 515  HAWAN

ADJUSTED HORIZONTAL CONTROL DATA

BENCH MK NR PUU HULUHULY

HAWAT I vean 1949 SECOND

STATE

NAME OF STATION

SOURCE G- 9279
RO DBSERVATION CHECK ON THIS POSITION

10480 uprens

15 22 28,214 ELEVATION
438 FEET

155 12 29.428

GEODETIC LATITUDE

GEQDETIC LONGITUDE

STATE COORDINATES (fecth

STATE & ZONE coDE x v g oAl Ul ANGLE

HI 1 5101 600¢580465

196,603.14 | + 005 45

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ GRA @ FOAMULA NEGLECTING THE SECOND TERM,

PLANE AZIMUTH
(Fruvme vt}

GEODETIC AZIMUTH
TOSTATION OR D9JECT ¥ Sk

coDE

POSITION DETERMINED BY TRAVERSE FROM STATION PUU HULUHULU

QE 265




JUN 1578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

SEE STATION OHALE

HORIZONTAL CONTROL DATA 0 151552

HAWATL

by the LATITUDE 15 ©pgg’ TO

National Ocean Survey
OLD HAWAIIAN DATUM

ADJUSTED HORIZONTAL CONTROL DATA

BENCH MARK USGS NR OHALE

NAME OF STATION

STATION 1011

19 °3p’

LONGITUDE 155 ° 00’ T0 155 °3p’
DIAGRAM NE 5.1,5  HAwAIl

svare HAWALT vean 1549 secowo
sounce B~ 9278
NJ 0BSERVATION CHECK ON THIS POSITION
GECDETIC LATITUDE i9 21 ’13'.795 ELEVATION 1010.1 METERS
155 16 45.311 3314 eer

GEODETIC LONGITUDE:

STATE COOROINATES (Feet)

STATE & ZONE cooe x

P oAl a ancie

HI i 5101 5764052.16

189,059.82 + 0 04 25

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE § 'ORA A1 FORMULA NEGLECTING THE SECOND TERM

GEQDETIC AZIMUTH

*LANE AZtMUTH "

TOSTATION OR OBJECT (From south)

{From wamthi

cooe

POSITION DETERMINED BY TRAVERSE FROM STATION OHALE

QE Ze8




u. s DEPARTMéx!I? OFigg):IMERCE HOR'ZONTAL CO NTROL DATA

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

National Ocean Survey

OLD HAWAIIAN DATUM

Cone Peak (Hawaii Island, United States Geological Survey, 1920).—In
southeast Hawaii, 4 miles southwest of Volecano House, on highest point of rock
ridge. Old mark of iron spike driven in lava rock replaced by bronze tablet
stamped ‘3653, and covered by mound of rock.

RECOVERY NOTE, TRIANGULATION STATION

xaue of station.  CONE "PEAK

gsrapLisnen 8y: UeSeGeSe vear: 1920  statE: Hawail pencu Marke atso [
RECOVERED BY: D.M. Whipp vear: 1967  county: Hawaiil

Island: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Detatled statement as 10 the hiness of the oiginal descuption; including matks found, suampings, changes raade, and other pertinent facts:

1Station was recovered in good condition. A complete description
follows:

Station is located in the Hawaii Volcanoes National Park, about &
miles southwest of the Park Headquarters Building, 1.1 miles southwest
of the Crater Rim Road, and 1700 feet southeast of the Kau Desert Trail,
at about 3653 feet elevation, on the highest point of the rocky rims
around some old volcanic cones.

To reach station from the Hawaii Volcanoes National Park Headquarters
Building, go west and southwest on the Crater Rim Road for 3.7 miles to
end of truck travel where the Crater Rim Road reaches it's westernmost
point before turning back to southeast. Walk northwest about 100 yards
to top of low ridge and the Kau Desert Trail. Go left, southwest, on
the well-marked trail for about 1-1/L miles, then leave trail and go
goutheast, across lava area, to station.

Station mark is a U.S. Geological Survey disk stamped "CONE PEAK",
cemented in a drill hole in bedrock.

margoeneine u.5. DEPARTMENT OF COMMERCE
COAST AND G-ODETIC SURVEY

R

a 151552 STATION 1012

LATITUDE is °00’ 10 19 °30’
LONGITUDE 155 ° g0’ 70 155 °30’
DIAGRAM NE 5:1,5  HAWAH

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION caN: PEAK
srare HAWATT vean 1920, THIRD ancen
souRCE. G-SP156
GEOCDETIC LATITUDE 19 525 ,"1 :"37 ELEVATION 13113433 uerens
GEODETIC LONGITUDE 155 18 34.695 365246  reer
STATE CODRDINATES (Feet]
STATE & 20NE CcoDE x v §ord Gl AndLe :
HI 1 5101 565,602,102 703+540.66 | + 0 03 48

* PLANE AZIMUTH HAS BEEN COMPUTED 8Y THE @ 10R 4 @1 FORMULA NEGLECTING THE SECOND TERM

7O STATION OR OBJECT

GEOCDETIC AZIMUTH rLANE aZiMuTH

bl g

{Fsomt routh] ihrem 1

° g = 0
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* U.S. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA 0 Lis1ss2 STATIGHAI0N3

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAI I

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY . bythe LATITUDE 15 °00° TO 36 °3p’
National Ocean Survey LONGITUDE 155 °pg’ TO 155 °3p’
OLD HAWAIIAN DATUM DIAGRAM NE 5.1,5  HAWAN

Cracks ’/(Ha‘\;vai'i Isé;nd, :.'In;teg ?tates Geolo%ica}j Survey, 1920).— In southeast
awali, 7 mile southwest of Halemaumau, beside the largest of the voleanic
cracks éxtendmg southwest from the rim of the crater. M%rk, a bronze tablet ADJUSTED HORIZONTAL CONTROL DATA

in the top of a large bowlder standing about 18 inches above ground.
RECOVERY NOTE, TRIANGULATION STATION CRACKS

R NAME OF STATION.
~aue o sTaTion: CRACKS srare HAWALL
estapLisneo ny: U,S.G.S. vear: 1920  svare:  Hawaii pewcu markes ALso 'm| i

Recoveren ov:  DoM. Whipp vear: 1967  counrv. Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: ,H&W&ii

vean 1620 THIRD

oRoER

SOURCE: G-SPI 56

Detarled statement as to the fitness of the original description; including marks found, stampings, changes made, and other perunent facts:

foug::?ion was recovered in good condition., A complete description e ] ;: ‘Ez_; 'g ;,’g-z;, cLevarion 1,; 35, 23 wevens
Station is located in the Hawaii Volcanoes National Park, about 3 Rl oNoTve 3 i i

miles southwest of the Park Headquarters Building, 3/4-mile southwest

of Halemaumau Crater, and 1200 feet southwest of the Crater Rim Road, at STATE COORDINATES (Fren
about 3724 feet elevation;‘ along the southeast side of the largest one of

the cracks extending southwest from the crater.,
To reach station from the Hawaii Volcanoes National Park Headquarters

STATE & 20NE cooe x v ¢ rA a AnGur

Building, go west and southwest on the Crater Rim Road for 4.3 miles to HI 1 5101 569,376.56 206460673 + 0 04 0i
sign "SO{JTHWEST RIFT OF KILAUEA®, and small, graveled parking area on left. ! ° ! *
From here walk southwest along left side of large crack for 1200 feet to

station,
Station mark is a U.S. Geological Survey disk, stamped "CRACKS",
cemented in a drill hole in the top of a brown, pyramidal rock projéct- " PLANE AZUMUTH MAS BEEN COMPUTED BY THE 8 1oRA O FORMULA NEGLECTING T SECOND TEmm,
ing 18 inches from ground. It is 19 yards southeast of the large crack, ;
19 yards northwest of a smaller crack, and in a bare brown area. B arion onchecy oecoene szt Prane Az cone
brebe s g K YER cooeniciOalEE T T
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AUGL 1972

U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY + | ATIL AL GEUGEIIC SJRVEY

SEE STATION UWEKAHUNA (HGS)

HORIZONTAL CONTROL DATA

by the
National Ocean Survey
OLD HAWAIAN DATUM

quap 191552

STATION 1014

HIWATT

LATITUDE 19 c00* TO 19 °30°
LONGITUDE 155 000+ T0 155 030
DIAGRAM NE 5-1,5 HAWAIl

ADJUSTER Jdgﬁlém.\ﬁﬂ. FONTROL DATA

HVO 118 USLS 08S BY NGS
NAME OF STATION
HAWALL 2377 SECOND
ATE YEAR BADER
velbeHl
SOURCE
GEODETIC LATITUDE 1"4 D‘. 'Zb.uluau E VA’ 12““ METERS
155 17 22443017 SENCEY
GEQVETIC LONGITUDE. FEET

STATE COORDINATES (Feet)

STATE & ZONE

ConE x v

8 1oRA @) ANCLE

ETERY

5191 5724506407 214,579.08

+ 0°04°12°

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE § ©R

A o FORMULA NEGLECTING THE SECOND TERM,

TO STATION OR OBJECT

GEODETIC AZIMUTH
(Fram sawth)

sLaNE aziMuTH
(Fram semth)

cODE

o g 0

THESE GuTA OBTALNED FROM AQUUSTMENT OF JAN 1979

g

34 050




AUG 1979

2 U. S. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY v HATTIOUAL LhuDETIC SURVEY

1% TPT 1

» TRIANGULATION STATION

-

NAME OF sTaTion: VO 110 USGS . ” o
esTasuisuep By L.4. Critcinlow Vean: 1977 srare I'Ia’_.::all. .
county: Hawaii

National Ocean Survey
OLD HAWAIIAN DATUM

BENCH MARK ALSO [ ]

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: 2 !6;185 south of the #ational Volcano”

HEIGHT OF TELESCOPE ABOVE STATION MARK l,, < FEET.

OSGENRF 8T Vianr 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
OISTANCE
OBJECT BEARING reEET METERS ODIRECTION

UArAGIIA H3S 1396 7 0 CO 00.0
A4l < so 29.94 | 9.126 ]i20 59 27
SAND HILL USGS” 5 3.80 1.157 1258 08
Rii oz ¢ y % 33.7251 10.280 1347 38 01
Ri{ 1 to R 2 58.49 ° 17.828

The station is located dbout 2 miles south of tka Hationzl Volerano
Observatory, 1/2 mile south of the south rim of the ¥ilauea Crater md on

property ovnec by the Hawaii Volcanoes Mational rork.
To reach the station from the entrance to the Hationa
Observatory (which is on the west rim of Filanea Crater),

1 Yolcano
30 south and

east on a surfaced rozd for 2.C5 miles to a trac!: road risht at a hisgh—
% s

way curve sisn,
for about 200 fee:t to the top of a low rid-ze and a rock ca
left. Turn left and o southezst on = track road for 0.05
fork, Take the left for!r and continue southeast on the tr
0.25 mile to a tracl: road right. Turn rizht and 70 southw
track road for 0.05 mile to the top of 2 cinder ridse ond

described,

Station marl, stamped HYO 119, is =~ USGS lench [iap- 4
irresular nass of concrete about 2 by 3 feet in size and p
3 inches cbove the zround surface. It is 5 feet northeast
cairn and a metal post driven into the ground. (ilote cesec.

Reference mark 1, stamped KVO 119 10 1 1977, is a iIas
marl disl cemented in a drill hole in a boulder which has
surface about 12 by 14 inches and is flush with the ground
It is 32.5 feet east~-southeast of the rock cairn and metal
(Note 12c)

Reference marl: 2, stamped HVO 119 i!10 2 1977, is a IS
mark disk cemented in a drill hole in » boulder which has
surface about 1) by 18 inches and projects about 2 inches

round surface. It is 36 feet north of the rock cairn and
?Hote 12¢c)

Turn risht znd ~o south-southirest on the tracl: rozd

irn on the
mile to a
ack road for
est on the
stotion as

igk set in an

rojects about
)of a roclk
reference

an exposed
surface,
post.

reference
an exposed
above the
metal post.

SAND HILL, stamped HAAII SAND HILL, is a USGS Benech Iiar: disk set

in an irresular mass of concrete which is about 1 foot in
about 3 inches below the ground surface.
rock cairn and metal post. (ilote desc.)

c¢iameter and

It is 2 feet nortn of the

* Name of chief of party should be inserted here. The person who actually visited the station should sign his name ac the end of the

recovery note.

nog:)roml 76-98 SUPENSEDES CoGS FORM 8264 WHICH MAY BE USED.

. ul

NOAA FORM 75-31

f

1.76)

ot wokk .
B9 1976-845-661/1220 Raglon &

by the

auap 191552
HAJATLY

LATITUDE 19 000/ 79 19 o30-
LONGITUDE 155 000 . 15 155 o30.

HAGRAM NE 5.1,5 HAWAII

STATION 1015

ADJUSTED HORIZONTAL GQNTROL DATA

HVO 119 uUSLS OBS BY NGS
NAME OF STATION:
HAWALL ~977 SECOND
STATE YEAR oRoER
v=lfo41
SOURCE
GEODETIC LATITUDE! 19 E3 wa.39.070 ELEVATION 1128,4 METEAS
155 17 39.17:277 3702
GEODETIC LONGITUDE £eeT

STATE COOROINATES (Feet)

8 ORA ai ANGLE

0°04 ‘06 -

STATE & ZONE cope x v

i1 9101 5704916461 204 ,4345.60 +

° PLANE AZIMUTH HAS DEEN COMPUTED BY THE § 13RO @1 FORMULA NEGLECTING THE SECOND TERAM

PLANE aZiMUTH "
(From weuth}

188 51 "33~ [5101

GEODETIC AZIMUTH
(Frows soutb)

188 55 '38,7

TOSTATION OR 08JECT cook

UaEKAHIN A HGS

THESE DATA U3TALNEG FROW ALJUSTMENT OF JAN 1979

3M 051




aAUG 1979

U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY 1 SATIN AL GEUSEITC sSdnveY

SEE STATION KAMAKAIA (HTS)

HORIZONTAL CONTROL DATA

by the

National Ocean Survey
OLD HAWAIIAN DATUM

quap 191552 STATION 1
HAWATI
LATITUDE
LONGITUDE

DIAGRAM NE 5-1,5

19 00’
155 ©00
HAWAI

10 19

ADJUSTED Jdgmgm,\lw Egg\ITROL DATA

016

039’
T0 155 ©30°

HVO 128 USES 08S BY NGS
NAME OF STATION.
STATE Hawall vean 1977 FIRST Jn
c=1624%1
SOURCE
GEODETIC LATITUDE 19 38 1%,37437 ELEVATION BO3o4 | rens
2636

GEQDETIC LONGITUDE

155 22 285714y

FEET

STATE COORDINATES {Feet}

STATE & ZONE CODE

x ¥

§ oAl B8 ANGLE

A1 1 9101

5434429429

170,927.84 +

0°02°30 "

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE §

10RA @1 FOMMULA REGLECTING THE SECOND TERAM.

TO STATION OR OBJECT

GEODETIC AZIMUTH
(From yourh)

FLANE azimuTH

(From samil) oo

THESE UATA UBTALNEU FROM ADJUSTMENT OF JAN 1979

g -

M 052




=

v auUG 1979

U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY s “ATIC' AL GLUDEITIC SJRVEY

National Ocean Survey
OLD HAWAIIAN DATUM

DISCRIPTION
TRIANGULATION STATION

NaME OF sTaTioN: TATNA PT 4575 | . .
esTasuiswep By: L, A. Sritehlow  veam: 1877 svate: Havaii
county: favail b
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TowN: 1.1 illes sotthvest of Yalapana C
HEIGHT OF TELESCOPE ABOVE STATION MARK 1-!' FEET. HEIGHT OF LIGHT ABOVE STATION MARK 1| FEET.

BENCH MARK ALSO []

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING vERT METERS DIRECTION
PAA 16347 , 00 00 00.0
TTHIQ 20 115338 Geod. Dist. IUE 10437.31 |3181.298 27 18 33,07
A ot h4 73 10
i 5 537 32 43

i

RM 1 to RM 2~
The station is located about 7L miles

miles southeast of 7oleano, 11 miles southwest nana, 3 1ile northe

2ast of ‘aena Point, 700 :ards south of State Highway 13 at curve, 250

yards north of the cecastline and on a2 small pahoehoe lava mound.

af Paliala, 15

To reach the station from the junction of State ilighways 13 and 22
at the east edge of Pahoa, 5o southwesterly on Highway 13 for 9.1 miles
to road fork. Take the right fork znd continue sonthwesterly on Hizh-
way 73 for 5.5 miles to Volcano lational Park llsadcuarters. Continve
southwesterly on Highway 13 for 7.3 miles to a risht hand curve., Pack
south across pahoehoe lave to the station site. & four wheel drive
vehicle can he driven to the station site.

The station mark is a US3S disk stamped, "{AEMA PT iG€1", camented
in a ¢rill lLola in the top of z wmound of pshoehoe lava.

feferance mark 1, stamped "I0. 1 196i%, is a USGS disk cemented in
A 7rill hole in pahoehoe lava about four feet lower than the station.

ieference mark ?, stampec "NO. Z 1961", is a USGS cisk cemented in
a drill hole in pahoehoe lava about three feet lower than the station.

This station is located on National Park property.

¢ Neme of chicf of party should be inserted here. The person who actually visited the station should sign his name at the end of the
tecovery note,

10#::0»« 76-96  SUPERIROLS CLGS PORM 8264 WHICH MAY BE USED U-SIDEPARTME NTJOFICOMME R

@ US. TR 1976-645-661/1220 Pegto

NOAA FORM 76-3)
(N-28)

HORIZONTAL CONTROL DATA

by the

auap 191552
HAWAIZ
LATITUDE 19 000+ 10 19 030
LONGITUDE 155 000+ 719 15% o030+
DIAGRAM NE 5.1,5 HAWAN

STATION 1017

ADJUSTﬁQJdeEQ{\Iw &%NTROL DATA

e BE Y AR KALNA POIN! USGLS 0BS BY NGS

- HAwALL vean 1977 FIRST .
u=locll

SOURCE

GEODETIC LATITUDE 1;: 3.7, g?:‘g:izz ELEVATION. ,2’:'9 METERS

GEODETIC LONGITUDE. FeeT

STATE CODRDINATES (Feer)

STATE & ZONE cooe x ¥ 0 ORA 4 ANG.E

Hi 1 5101 529457433 163,861.40 + 0°07°27 "

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE g (5RA 41 FORMULA NEGLECTING THE SECOND TERM

GEODETIC AZIMUTH PLANE aZiMuTn

T.
TO STATION OA OBJECT (From sowth) (From seutlr)

cooe

PANAU 201 03 46,1 200 °56 '19 " {5101

THESE UATA UBTALNEU FROYM ADJUSTMENT OF JAN 1979

3M 063




0.5, DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA o isiss: sTaTiON 1018

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY . bythe LATITUBE 35 °g0’ 10 19 °30’
National Ocean Survey LONGITUDE 155 °p0’ T0 155 °30°
OLD HAWAIIAN DATUM DIAGRAM g 515 HAWAIL

ADJUSTED HORIZONTAL CONTROL DATA

NO TEXT

NAME OF STATION KAMAKA IA
sare HAWAIIL vean 1897 THIRD caoen
sounce 0~ SP156
GEODETIC LATITUDE 19 16 15.354 ELEVATION METERS
GEODETIC LONGITUDE i55 22 26.825 FEET
STATE COORDINATES (Feet)
STATE & ZONE CODE x ¥ g 1ond @) aNGLL fi
ooy
HI 1 5101 5434404.53 171,027.05 + 0 9z 30
M PLANE AZIMUTH HAS BEEN COMPUTED 8Y THE ¢ s 8/ FORMULA NEGLECTING THE SECOND TERM.
GEODETIC AZIMUTH pLaNE AZIMUTH
TO STATION OR OBJECT (From venth) (Fram sonth) (]
RO T w0

Q0 2¢8




l‘*-:z Tt:?if,.i <

*Refors to netes In manuals of trt nd o
17T nearest meter only, when [

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

NATIONAL OCEAN SURVEY | NATIONAL GEODET IC SURVEY by the

National Ocean Survey
OLD HAWAIIAN DATUM

(i R 1

1}
DESCRIPTION OF TRIANGULATION STATION

DEPARTMENT OF COMMERCE
AU, 8 COAST AND GEDOETIC SURVEY

HORIZONTAL CONTROL DATA

a 161552 STATION 1019
HAWAT I

LATITUDE 19 °00' T0O 16 °zp’
LONGITUDE 155 °pg’ TO 355 °3p’
DIAGRAM NE 5.1,5  HAWAL

e o ADJUSTEQJ@QNEQ{“{N— &T&NTROL DATA
NaME oF.STATion: KAMAKATA (HTS)  Srate: Hawgii County: Hawali
i naveorstamon | AKALA TS 08S B8Y CGS
CHier oF PARTY: I, C. Wilder Year: 1949 Descrlbeddy: C, J, Hoeppel =
MOTE< | HEIGHT OF TELESCOPE ABOVE STATION MARK ] ,1) MEfeRa.t HEIGHT OF LIGHT ABOVE STATION NARK WETERS, srave, TAWAILL 194y FIRST
Surface-station mark, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS ORDER
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
ORJECT DISTANCE t
fost [ —tmeters 6-16241
° ’ - BOURCE
PUU ULAULA (KAU)(HTS)~ < 00 00 00 -
1207 R. M, 2 « NW-| 365,066»[10,685<| 100 &3 14 = 19 1A 1%4.36255 803.6
120%| Re Mo 1 = E - | 18,2447 5,555 <[ 248 20 15 - A Toe 159 €2 26.57912 e 2535' ——ens
GEODETIC LONGITUDE. FEET
The station is located on the summit of the most westerly of o b r
three volcanic cones whioh 1lie in the Kau Desert about 11 mileas southe T
wost of the Hawaiian National Park Headquarters; about 11 miles northe "
east of Pahala; about 6 miles northwest of the sea about 3 miles south- e & 20N — . v 0 10RA a1 aneLe
east of the highway which runs between Hilo and Naalehu®end about 0.3 AL 1 5101

mile aouth of a well marked trail which leads southwest from the Kilaues
Volcano area.-
To reach from the post office at Naalehu; go northeast, on
k: the road which leads toward Hilo, for 18.5 miles to a point where a dirt
road leads north toward the Kapepala Ranch; continue northeasterly,

5434428456

170,927.0%

+ 0°02°30 "

toward Hilo, for 4,7 miles to several sheds on the left hand side of the

FLANE AZIMUTH HAS BEEN COMPUTED BY THE § (ORA @1 FORMULA NEGLECTING THE SECOND TEAM

highway; turn right and go across country, southeast, for about 1 mile GEOvETIC aZIMUTH
(Froms south)

TOSTATION OR ONJECT

PLANE AZIMUTH *
{From wuthy

CconE

to a wire fence and the end of truck travel, From this point, cross over

KEAKAPULU

143 47 '09.9

the fence and pack southeast for about 2 miles to the westerly cinder
ocone and the station,

The station is the center of a 1 1/2 inch iron bar which pro-
Jeots about 2 1/2 feet from the top of a triangular slab of concrete
which is about flush with the surrcunding rock.

Reference mark number 1 is a standard disk, stamped KAMAKAIA
HO 1 1949, set into a drill hole in a boulder which is flush with the
surface of the ground and is about 3 feet lower than the statiom.

Reference mark number 2 1s'a standard disk, stamped KAMAKAIA
NO 2 1949, set into a drill hole in a boulder which 1s flush vith*tho
surface of the ground and 1is ebout 4 feet lower than the station,

Phis station was monumented in 1938, with a conorste instrument platform
and metal pole and target. At that time they recoversd a drill hole in a triangle cut
in a set stome, surrounded by three marksd stones aech 32%inches away, and a large
sténe cairn. The 1% inch iren bar mentisned in the abeve descriptien was centersd
ovor the drill hels. 1938 recevery vas by the Hawali Territery Survey. Lie informatien
is available as te how the original station was mried.

eloskwios, refesved ta I
M—38332-1 8. 5. eoveRancaT PmTIen VIt

(continued on next page)

NOAA FORM 76.31

(1-76}

143 ‘44 ‘40 ° [S5101

THESE UATA UBTALNLO FROW AUJUSTMENT OF JAN 1979

THESE DATA SHOULD Bt YSED FOR ALL SURVEYS AFTER DEC 1975

38 073




us.oenamigforigﬁsnce HOR'ZONTAL CONTROL DATA Quap 191552 STATION 1019

ADMINISTRATION
NATIONAL OCEANIC AN0 A TM AT TONAL GEODETIC SURVEY by the LATITUDE o ¢ 10 i
NATIONAL GEODETIC SURVEY LONGITUDE ° + 10
KAMAKAIA (HTS) (continued) OLD HAWAIAN DATUM DIAGRAM
ronm 526e U.5. DEPARTMENT OF COMMERCE
19-19-80) COAST AND GEDDETIC SURVEY R
RECOVERY NOTE, TRIANGULATION STATION RECOVERY NOTE, TRIANGULATION STATION R
name oF staTion: KAMAKAIA (HTS) . . 1w,
estapLiswep oy: L.C. Wilder vear: 1949 state: Hawaii . NAME OF STATION: KLif 14 -'"-§ " ‘
recovereo BY:*  DoM. Whipp vear: 1967 COUNTY: Hawaii ' ESTABLISHED BY:}“?{. : .ue?l /VEAR::ZI%E /STATE:.:H g BENCH MARK ALSO [ ]
Island: Ha"aii RECOVERED ©Y:*] , A, Critcilowr YEAR: 1M/ 7 ”COUNTY: @ L A
HEIGHT OF TELESCOPE ABOVE STATION MARK 1,65 werees, MEIGHT OF LIGHT ABOVE STATION MARK METERS. AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: ,LOUT 10 miles northeast of Pahala
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REF € MARKS AND T OBJECTS WHICH CAN BE SEEN HEIGHT OF TELESCOPE ABOVE STATION MARK 5 FEET, HEIGHT OF LIGHT ABOVE STATION MARK 5 L FEET.
FROM THE GROUND AT THE STATION
DISTANCE DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
QOBJECT BEARING TEET METERS OIRECTION FROM THE GROUND AT THE STATION
DISTANCE
gﬁkﬁ (H{S) ——mee===~1949 DISTANCE alEld D]R{gT%gE F dg co Og.o oBJECT BEARING == e DIRECTION
o. d 555 | 58 01 3 7 e
RM Mo, 2 NW | 35.056 10.685 | 270 34 35 (hPULU 1949 o0 CoO 00.C
KOAE (HTS) 1949 ---1967 DISTANCE |and DIRECTION 00 00 00.0} - ' v 19.51° 5.94L5 13L 23 55
AM No, 1 E - | 18,276 | 5.571 | 58 08 56 L’ , % 1365k 110710 [ 3k7 1€ 30
RM No., 2 NW- | 34.917 "110.643 270 34 34 B H3 1.085 0.330 76 21
Station was recovered and all marks found in good condition. Dis- The station mark was a 3-inch diesmeter hole and was recovered. At
erepancies were noted in the distances to reference marks; they were this time a station mari disv was cemented in the center of the hole.
ghifked and the 1967 distances are correct. A complete description meference marks 1 ané 2 were recovered]in poor condition due to the
ollows: Yoose cincer around them and no suitable place was found to reset them.
Station is located about 11 miles southwest of the Hawaii Volcanoes Aodi?fz:;;:'nge gs got;d T:!.'nugiistance ang direction to :-cfex*nncccnz;;rks 1
National Park Headquarters, 10 miles mortheast of Pahala, 2-3/4 miles anc 7, the distance - comparal to tie 1607 data ne directicn vas
southeast of State Highway 11, and 1/2 mile southeast of the Kau Desert corp v ! 9! “ ta., The Ciffurence to vefe se wtr't Lohetns
Trail, in the Kamakaia Hills on the most southwesterly and lower 1 of 3 G.37L neters lonoer and 17 ainukes, G5 seconte. The Ciffecence £o
volcanic cones, at about 2633 feet elevation. FiRerence mar- 2 pein. 7.077 umeters longer and (7 .inutes, L3 zocondg.
To reach station from the headquarters building at the Hawaii Vol- : The st tiin e rw chef vy L2 ster ot this time and ecept for the
ol laving changec o s £
canoes National Park, go westerly on Crater Rim Road for 1,8 miles; turn “he 5% tion s 7 ; IL pNn tohe taTT
right and go 0.1 mile; turn left on State Highway 11 and go southwest cerented 3n tha conhou of Tt Loz slienl erote o1 Lron ol
for 10.4 miles to highway milepost No. Ll. Continue on the highway for rojests chott b oincles on T Lot of the roch suriace
0.75 mile to a board gate on left, just beyond power pole 119 and across %1€ currounds it.
road from a metal gate. Go left, through the board gate, and follow dim 70 12" is a USGS dis 10 123 SZODTMUTER RIFINIHCE POLNT
road southeast across rough lava area for 0.7 mile to fence line and end cemented in the trinngular nc-ete plztfom a9t thc“stctigg"
of truck travel. Pack southeast on a direct course towards station hill, mor- is in an! just northeast of tle stotion nark cisl.

which can be seen from here, for about 2-1/2 miles to station. About
2 hours required to pack to station.

Station is marked by a 3-inch-diameter hole in the center of a tri-
angular, concrete platform that is 7 feet on each side and is flush with
rocks. A 2-inch steel shaft was formerly mounted vertically over center
of hole but the 3 iron legs that supported it have rusted off. The
words "KAMAKAIA HTS" are inscribed in the platform.

Reference mark number one is a standard disk stamped "KAMAKAIA RM
NO 1 1949", cemented in a drill hole in a bedrock outcrop on southeast
point of hilltop, 2 feet lower than station mark.

Reference mark number two is a standard disk stamped "KAMAKAIA RM
NO 2 1949", cemented in a drill hole in an outcrop of bedrock 2 feet in
diameter and projecting 1 foot above ground. It is 3.3 feet lower than
station mark,

*Name of chief of party should be inserted here. The offices who actuslly visited the station should si1g8-mIs pume o

of the recovery note. h . - A B a
NOTE - One of these forms must be used for every station cecovered. USEOMM-DE 27173-PE8 t:{:;::e:; ‘:,'::. of party should be inserted here. The person who actually visited the station should sign his name ot the end of the

:‘P#?;'om 76-96 SUPERSEDES COGS FORM B28A WHICH MAY BE USKD. U.S. DEPARTMENT OF COMMERZE

o (LS. RO, 1976-645-641/1220 Reylen §

»
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NATIONAL OCEAN SURVEY

Kamakaia S. (Hawaii Island,

Hawaii, about mid

southern of two hills,
These hills are seen o

way between the volcano of Kilaue
equal in size and height.
n the skyline from Honuap

+ NATIONAL GEODETIC SURVEY

E. R. Hand, 1914).

by the
National Ocean Survey
OLD HAWAIIAN DATUM

—-In southeastern part of
a and Puu Ulaula, the most
A large cairn surmounts the hill,
o Landing.

HORIZONTAL CONTROL DATA

a 191552
HAWAL I

LATITUDE 19 %00’
LONGITUDE )55 ° g’
DIAGRAM Nk 5.15

STATION 1020

T0 39 °30’
T0 155 °30’

HAWALl

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION, KAMAKA I A S

stare; HAWALL

sounce. =521 84

YEAR:

1914

NO DBSERVATION CHECK ON THIS POSITIGN

THIRD

ORDER

GEGDETIC LATITUDE
GEODETIC LONGITUDE

15 18 14.38
155 22 26.71

ELEVATION

METERS
FEET

STATE COORDINATES (Fret)

STATE & ZONE

cobe

x

v

f oRA 01 ancee

HI 1

5101 543,441€,02 170+528.80 + 0 02 30
" PLANE AZIMUTH HAS BEEN COMPUTED Y THE 9 R A 41 FORMULA NEGLECTING THE SECOND TEAM,
GEODETIC AZIMUTH PLANE aZtMuTH "
TOSTATION OR 08JECT (From touth) (Fram somth) FODE
QF 08¢




JUN 1978

MiS,OEPARTMENT OF comMERCE HORIZONTAL CONTROL DATA 0 isissz

HAWAL I
NATIONAL OCEAN SURVEY , NATJONAL GEODETIC SURVEY . bythe LATITUOE )5 °pg’ T0 )5 °3p°
National Ocean Survey LONGITUDE 155 ° 00’ T0 155 ©357¢
OLD HAWAIIAN DATUM DIAGRAM Ng 51,5 HAWAII

%:%“ﬁ'%&‘mﬂ DESCRIPTION OF TRIANGULATION STATION

W ADJUSTED HORIZONTAL CONTROL DATA
v. Aug.
s KAMAKAMAKA (HTS - County: Hawaii
NAME OF STATION (HTS) state: Hawaii : weerorsranon KAMAKAMAKA HTS
CHIEF OF PARTY: T,,C,Wilder Year: 1949 Described bys G.B.G . E
NOTE,* | HEIGHT OF TELES:.OI'E ABOVE STATION MARK METERS.Y HEIGHT OF LIGHT ABOVE STATION NARK METERS, STATE HAWALL YEAR 1545 SECOND ORDER
Surface-station mark, | DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS
Underground-statlon mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
DISTANCE
PRy o | mwn S il sounce 6= 9276
KAPAPALA 0 00 o0
12a | R.M. No.l NE | 24.570 [7.489 | 275 59 s2.6 aeoperic LaTiTuDE 15 15 30.587 cLevamion 568.5 uricns
GeoDETIC LonGITUDE 155 27 564133 18¢5 seey
STATE COORDINATES (Frer)
- An o0ld Hawali Territory Survey station located in the district of Kau,
- in the southeast part of Hawaii, about 1 1/4 miles above the main government STATE & ZONE cooe x v 0 orA a ancuc
road around the island and sbout 4 1/2 miles north of Pahala village.
The old station as recovered by the H.T.S. in 1938 was & 2 inch pipe HI 1 5101 511.867.21 1544432428 + 0 00 41
in triangular shaped concrete monument 2 1/2 feet high marked KAMAKAMAKA
3 1904-E, In 1938 the station was marked by the H.T.S. with a trianguler
3 concrete monument six feet on each 8lde, Over the o0ld mark a 2 1/2 inch
i pipe with three steel legs was cemented in the concrete monument and cent-

eréd over the old mark, In this 2 1/2 inch pipe was placed a 10 foot two " PLANE AZIMUTH HAS BEEN COMPUTE BY THE g

wmA ar FORMULA NEGLECTING THE SECOND TERM,
inch pipe with metal target at the top, VWhen visited and observed in 1949
the station was the same &s built in 1938,

GEODETIC AZIMuTH PLANE AZIMUTH ®
i TOSTATION OR OBJECT 1 samiti) (Feum wouthy 2.7.73

Reference mark No,l is a standard disk cemented in drill hole in - Y
80l1d rock outcrop northeast of the station and about the same elevation, KAPAPALA 320 10 49.4 320 10 08 5101

To reach the station from Pahala: proceed northerly along the main
road to Wood Valley a distance of about 4,8 miles to a point where road
turns sharply to left and continues into Wood Valley. At this sharp turn
in the rosd take a side road leading to the right and go 0.2 miles » turn
right through a gate and go easterly on bladed road for 0.3 miles, turn
sharp right and follow dim track road south for 0.8 miles. Here turn left
and pick way east across country for 0.2 miles to atation,

RECOVERY NOTE, TRIANGULATION STATION

Naug o station. KAMAKAMAKA (HTS) R

EstanLisuep py: Lo.C. Wilder vear: 1949  srare. Hawaii BENCH MARK(S) ALSO [}
recoverennv:  D.M. Whipp vear: 1967  county: Hawail

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii

Detasled statement as to the fitness of the otigieal descnption; including matks found, stacpings, changes made, and other peruinent facts:

- Station was recovered and both marks found in good condition. The
area 1s now covered with a heavy growth of Silk Oak trees up to 40 feet
tall. A complete description follows:

Station is located about 4 miles north of Pahala, 1-1/4 miles west-
northwest of State Highway 11 and 3/4 mile southeast of & plantation camp; .
on a low rige in timber, 0,6 mile south-southeast of a fence corner and QE ie7
80 yards east-southeast of a bulldogzed strip running along the east side
of a woven-wire fence,

To reach station from the post office in Pahala, go northeast on Pikake
St., and continue on the macadam road through cane fields, for 4.6 miles
to fork, Take right fork, graveled road, and go 0.2 mile to fork. Take
right fork and go 0.3 mile to very dim side road right. Go right for 0.2
mile to wire gate at fence corner. Pass through gate and follow bulldozed
strip southwest for 0.6 mile to end of truck travel where road passes over
emall rise. Walk left up gradual rise through trees for about 80 yards h
to station. (NOTE: The bulldozed strip continues southwest and comes
out by station KAPOHO (HTS) 1949).

Form CAGS-526 t1-cn) U.S. DEPARTMENT OF COM
U:ﬂ:ﬂlﬁeﬂc ?ﬁohﬂ:s COAST AND GEODF ™+ *

(continued on next page)

NOAA FORM 76-3)
(1175
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U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

HORIZONTAL CONTROL DATA

NATIONAL OCEAN SURVEY , NATTONAL GEODETIC SURVEY by the
NATIONAL GEODETIC SURVEY
KAMAKAMAKA (HTS) (continued) OLD HAWAIIAN DATUM

station mark is the center of a 2-1/4-inch iron pipe in the center of
a triangular, concrete platform about 7 feet on each side and projecting
8 inches. A 2-inch steel shaft about 2 feet long is centered vertically
over tte pipe and supports a red and white metal target 8 feet tall.

Reference mark number one is a standard disk stamped "KAMAKAMAKA NO
1 1949", cemented in a drill hole in the top of & sloping lava slab about
12 feet long. It is at about same elevation as station platform.

NOTE: A discrepancy in the horizontal distance to the reference mark
was noted and checked, and the 1967 distance is correct. It is believed
that the 1949 distance is slope distance from top of steel shaft as the
present slope distance coincides with it.

KAPAPALA ===r=e== -1949 DISTANCE and DIRECTION-=---wco=-=- 00 00 00.0
R.M. No. 1 NE  24.570 ft. 7.489 m 275 59 52.6
------------------ 1967 DISTANCE
RM No., 1 NE 24.381 ft. 7.432 m
RECOVERY NOTE, TRIANGULATION STATION
NAME OF STATION: KAMAKAMAKA ‘(H,TS) R
gstapusuep ay: [, C, Wilder veam: 1949 state: Hawaill BENCH MARK() ALs0 [

Recoverep oY:  J M, Collom YEAR: 1969 countv: Hawail
AIRLINE DISTANCE AND DIRECTION PROM NEAREST TowN:
Detailed statcment as to the fitness of the otiginal description; 1ncluding marks found, stampings, changes made, and other pertinent facts:

station recovered in good condition. 1967 description adequate.,

ARTMENT OF COMMERCE
ronm CLGS-526 ts-00) A u.s, DEP.

SCIZNEE SERVICES ADMINISTRATION
usCOMM-OC Je4se-Pes ENVIRONMENTAL SCIENE L AND GEODETIC SURVEY

QUAD 191552

LATITUDE
LONGITUDE
DIAGRAM

o
o

STATION 1021

'+ 70
¢ 10

’
’




- gtation which they named KAMEHAME NEW

Jun 1978
U. S. DEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GECOET IC SJURVEY

National Ocean Survey
OLD HAWAIIAN DATUM

NO ORIGINAL TEXT

Kamehame (Hawaii Island, Hawaiian Government Survey, 1897; E. R. Hand,
19014).—On the southern coast of Hawaii, in southern Ka-u, in the land of
Moaula, on the summit of the first cinder cone, Kamehame ﬁill, on the shore
east-northeast of Punaluu and distant therefrom 2% miles. Originally marked
by a triangle cut in the rock. In 1914 a standard bronze disk was set inside this
triangle. A cairn at the station is 14 feet through at base and 12 feet high,
with terraced sides. It is but 4 or 5 feet from the eroding edge of the clif. A
reference mark was accordingly set in 1914, a very large bowlder was placed
in a pit on crest of the hill and marked with drill hole and crows foot: the drill
hci»llg tels I%Qdmeters (36 feet) from the station in azimuth 170° 42.9’. Cairn was
whitewashed.

DEPARTMENT OF COMMERCE
W 4. 08AST AWD GLORETI SURVET

RECOVERY NOTE, TRIANGULATION STATION

Brar: HawaiiCounrr: Hawaii.

Nauz or Brarion: 3
Locaurry:  Southern Coast of Hawaii.

KAMBHAME
Earasusnco sy:Bawaiian Cov. Suryg.s: 1897
Recoveann py:* Ko To Adams Yoan: 1929,

Detalled statement ns to the fitness of the original description:

! Station found as described, except that {t is now "about 2 feet from the
eroding edge of the clife",
ULPARTMENT OF COMMERCE RECOVERY NOTE, TRIANGULATION STATION R

. 8. COAST AN BESOETIS SLBVEY.
Form 338

Nauz or Sration:
Eerastnnes sHAW , GOV . Surveyysin: 18 Srars: HAWAIXI
Rzcovazro »v:* L, Q. Wilder Yamar: 19 Comerr: HAWAII

Detalled statement as to the ftness of the original description:

The 1914 etation was recovered in good condition and the digtance
to the reference mark was checked. This station was originally eatablished
by the Hawallan Government Survey in 1897 and was marked by a triangle
oarved into a rock. In 1914 E, R. Hand of the U. 8. Coast and Geodetis
Survey recovered the original station and set a standard diek in the center
of the ocarved triangle but made note of the faet that the disk was only U
or 5 feet from the eroding edge of a bluff and in order to preserve the
position of this station he established a reference mark in a large boulder,
The reference mark is a drill hole and crows foot and is 10.9 meters from
the station disk in azimuth 170-%2.9'., 1In 1938 the Hawaiian Territory
Survey establighed a new station ¥1.5 feet northwest of the original
and 1t was this station which was
The original station 1s now about 6 inches from

R

uged in the 1949 survey.
fhe edge of the bluff.

RECOVERY NOTE, TRIANGULATION STATION
Naue or station: KAMEHAME

gstasLisep By: HGS vear: 1897
recoveren oy:  D.M. Whipp vear: 1967

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

state:  Hawall sencumarkes Aso [
county: Hawaii
Island: Hawaii

Detailed sitement as to the fitness of the otiginal description; 1acluding matks found, stacpings, changes made, and other pesunent facts:

Station is gone. The edge of the bluff has eroded awa
is now about 2 feet beyond where station was located. y until it

NOAA FORM 76-31
(.76}

HORIZONTAL CONTROL DATA 0

by the

151552
HANAILL

LATITUDE 1 %00’ TO
LONGITUDE 155 ° 00"
DIAGRAM & 5.15

STATION 1022

19 °30'
T0 155 °30’
HAWAIl

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION KAMEHAME
save. HAWAIL vean 1897 SeconD
ounce. 6 9275

‘NG OBSERVATION CHECK ON THIS POSITION

GECDETIC LATITUDE 19 noe '5 1 ‘.97 8 ELEVATION ‘.‘ 7 . ° METERS
GEUDETIC LONGITUDE 155 28 07.461 56 FEET

STATE COORDINATES (Fret)

STATE & ZONE COOE x Y (2 oA 6 ANGLE *
HI 1 5101 510,789.14 114,183,22 + 0 0037
% PLANE AZ)MUTH HAS BEEN COMPUTED BY THE @ A A FORMULA NEGLECTING THE SECOND TEAM,
GEODETIC AZIMUTK PLANE AZIMUTH
TOSTATION OR 00JECT (From vawih) (From somtle) CODE
POSITION DETERMINED BY TRAVERSE FROM STATION KAMEHAME NEW
QE 265




FORM 5260
19-18-00) COAST AND GEODETIC SURVEY

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

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

NATIONAL GEODETIC SURVEY
OLD HAWAIIAN DATUM

KAMEHAME NEW (HTS) (continued)

U.5. DEPARTMENT OF COMMERCE R

RECOVERY NOTE, TRIANGULATION STATION

NAME OF sTaTion: KAMEHAME NEW (HTS)

esTasuisneoov:  L,C, Wilder -veam: 1949 srate: Hawaii
Recoverep 8y:*  D.M. Whipp “vear: 1967 counry: . Hawaii
; Island: Hawaii
HEIGHT OF TELESCOPE ABOVE STATION MARK 1.2 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZINUTH MARK, REFERENCE MARKS AND T OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
OBJECT IBEAFI"G FEET 0'57?"51“.’t.. DIRECTION

PUNALUU —mmemciceao 1949 DISTANCE And DIRECTICN=-mmened - 00 00 00.0
RM No, 1 E 12.828 3.910 | 178 16 21
Honuapo Stack sw 7 miles 318 45 44.5
PUNALUU 1949 =~wweec—- 1967 DISTANCE an DIRECTION-ccaeax - 00 00 00,0
RM No, 1 E 12,748 3.886 ' 178 16 30 i
Honuapo, Hutchinson Sugar Plan- SW_ 318 45 36.8

tation Mill, stack, 1949

Station mark and reference mark number one were recovered in good
condition. Old station KAMEHAME (HGS) 1897 is gone due to erosion of
edge of bluff. A complete description follows: £

Station is located along southern coast of the island, about 3-1/2
miles south of Pahala and 2-1/2 miles east-northeast of Punaluu, on a
cinder hill of about 53 feet elevation that has low brush on it and is
easily identified because of it's green color when seen from up on State
Highway 11. The hill terminates in a sheer bluff on the south side and

overlooks the first black sand beach along the coast eastward from Punaluu.

To reach station from the post office in Pahala, g0 southeast on Pi-
kake St. for 0.2 mile; turn right on State Highway 15 and go 0.85 mile;
turn right and go southwest on State Highway 11 for 3.8 miles; turn left
on the Punaluu road and g0 southeast downgrade for 0.75 mile; turn left
onto old railroad grade and 80 0.35 mile to end of road at old concrete
foundations. Walk easterly on beach trail for about 2-1/2 miles to sta-
tion; packing time about 2 hours,

Station mark is the center of a 2-1/2-inch iron pipe that projects
16 inches from the center of a triangular, concrete platform that is 7
feet on each side and projects 6 inches above ground. The words "KAME-
HAME NEW HTS" are inscribed in the concrete platform. Station is now
4O feet northwest of edge of bluff,

Reference mark number one ig a standard disk stamped "KAMEHAME NO 1
1949", cemented in a drill hole in a 3 x 4-foot, square boulder that
projects 20 inches above ground, and is about 1-1/2 feet lower than
top of station pipe. NOTE: the reference mark is in the same rock as
the "drill hole and crows foot" reference mark established by E.R. Hand
in 1914, and is 8 inches east of that mark.,

*Name of chief of pasty should be inscried here. The officer who actually visited the station sbowe gu e . - ad
of the recovery note.

NOTE - Oge of these forma must be used for every siation recovered. USCOMM-DC 27172-Pas

by the

HORIZONTAL CONTROL DATA QuAD 191552 STATION 1023 =

LATITUDE SRS R0 y e
LONGITUDE ° / T0 - o
DIAGRAM
RECOVERY NOTE, TRIANGULATION STATION R

e
NAME OF STATION: ""t‘-';
EsTaBLIsHED BY: L.C.
I d . ry . ry o, . Rl
RECOVERED BY:* 7 . Critchlow YEAR: 1077 “COUNTY:fjawais
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

3
HEIGHT OF TELESCOPE ABOVE STATION MARK L FEET.

B 2 e
ilder vear: 19697 5. re, Hovaii BENCH MARK ALSO ]

).
HEIGHT OF LIGHT ABOVE STATION MARK  “F FEET,

DISTANCES AND DIRECTIONS TQ AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJIECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
o8JeECT BEARING veer METERS DIRECTION

PUU ULAULA 575 10147 0 ob od.0
g , 13 12.75 | 3.836 [ ¢5 16 23

AL4 AU SUGAR CO. STACK W 3 milds - 219 50 5G.n
R 3 - % 16.146 1 4.919 333 56 14 f
R 1 to Ri 3 20.20 ° G.342 7

The station and reference mark 1 were recovered in sood condition.
The distances andé directions “easure’ on this date co.spare favorably
with the 1940 and 1967 measurements, 4 new reference mark 3 was estan-
lished. The 1967 recovery note is adequate with the following additions.

To reach the station from the intersection of Pikake and Tamani
Streets, just north of the Pznala Post Office, ;o east on Kaaani Street
0.k mile o the intersection of State FEishway 13, Tumm rizht ond co
southwest alon-~ iishway 11 for 0,75 mile to side road 1oft and metal
Zate. Turn left throuzh gate and Dollow divt real toopd city duan
for 0.7 1ile to fork, 7T-ig rizht fork and -o sonth 0.4 mile Yo A dge! o
G2te. Fass ghrousi sate and Suye richt, 5o south G.3 mile to woocden
Lotes. Turn left and follow alon- north side of fence 0.75 miles to
netal sate,  Puss throush cote and centinue east 0.15 ailes to loclec¢
fate. Pass threuzh zatzs -nd conginue 2,05 miles to o= fortss ™urn
right and follow road alonc bezch 0.15 miles, Pack southuest alon;;
beach for 0.5 nile to small hill and the station site. The station
is located on Parker Ranch Property.

eference mark 3 is a }GS disk stamped,XAMEHALE NEY 1949 1o 3
1978 , cemented in.a rock outerop flush with the ground and about 2
feet lower than the station.

*Nage of chief of party should be inserted here. The person who actually visited the station should sign his name at the rad of the

recovery oote,

?‘-‘1%‘»’”" 76-9%  sueensEoEs coos Form 026A WHICH MAY BE USEOD reee o cumdBRCE

or mee 197646684 66171220 Nogiom 6
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NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

DEPARTMENT OF COMMERCE
U. 8. COAST AND GEODETIC SURVEY

DESCRIPTION OF TRIANGULATION STATION

HORIZONTAL CONTROL DATA

National Ocean Survey
OLD HAWAIIAN DATUM

Bavavee KAU DISTRICT
Name oF StaTion: KAMEHAME NEW (HTS) State: HAWAII county: HAWAIT
cuier oF ParTy:  Lie Co WILDER vear: 1949 Described bys Co Js HOEPPEL
woTE~ | HEIGHT OF TELESCOPE ABOYE STATION MARK ] @ METEAS) HEIGHT OF LIGHT ABOVE STATION MARK WETERS,
Surface-station mark, | SISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
ossect ‘ = °"'?"amm DIRECTION
KIPAEPAE (metal target) 00 00 00
Honuapo Stack 8w miles 13 31 38.1|
12¢ |R. M. 1 E &2-325 3.910 233 02 15 |
8B 1.53 2,661 292 19 39

The station 18 located on the sumnit of &
miles south of Pahalae, about 2

of Punaluu, 2 1/2 miles southeast of the road whig!
. Naglehu, about 75 feet northwest of the sea and

which lies about

ominent cinder hill
> miles east northeagt
h rune between Hilo and
feet northwest of the

To reach from the post office at Naalehu; go northeast, on

{edge of a steep bluff.
]

réad which leads toward Hilo, for 3.5 mliles;
ivillage of Honuapo and go northeasterly, toward Hilo,
right, as per the sign reading Punaluu, and go southeast for
heast for 0.35 mile to

turn left, onto an old railroad grede, and go sout!
From this point pack

the end of the road at the aite of an old warehouse.

east southeast, along the beagh, for about 2 1/2 miles to the etations

pase the sugar mill
for 5.0 milea; turn

the
in the
0.75 mile;

The gtation is the center of a 2 1/2 ineh pipe whigh projects

about 2 feet from the top of a

triangula.
6 feet on each side and is about 6 inohe

Reference mark number 1 is a standard dlsk,
set into a drill hole in a b

NO 1 1949,
diameter and projects about 2 feet.
as the station.

is & standard digk,

oulder whioch i

r slab of conorete which is about
@ higher than the ground.

stamped KAMEHAME
g about five feet in

1t is located about the same elevation

ungtamped, set into

KAMEHAME
in & flat boulder which is flush with the surface of the
It lies about 6 inohes northwest

about 1 foot higher than the station.
of the edge of the sea bluff.

* Rafors to notss in s of Sans of

a drill hole
ground and 18

1atien and
1To nearsst meter only, when no c leveling (s belng dene.

3 cleckwiss, referved to Initle] statien.
10—66M3-1  U. 5. COVEASURNT PR.NVIA OIYIT

(continued on next page)

NOAA FORM 76-31
{11-76)

Q 161552 STATION 1023
HAWAIL L

LATITUDE 16 %00’ 10 19 °30’
LONGITUDE 155 °00° T0 155 °3p’

DIAGRAM g 51,5

HAWAII

ADJUSTED HORIZQNTAL GQINTROL DATA

NAME OF STATION KAREHANE Htw HTS o8s 8Y CGS
L HAwWALL s 194y FIRST aroER
G- 9¢79
SOUACE.
GEODETIC LATITUDE 1;2 ‘:g 3?:’2:33: ELEVATION ;3'5 METERS
GEODETIC LONGITUDE® FEET
STATE COORDINATES (Freeed
STATE & 20NE cooe x N7 ¢ ond avancee
"l 1 2101 5104771011 114,220.64 + 0°00°37°
M PLANE AZIMUTH HAS BEEN COMPUTED OY THE ¢ ORA 8/ FOARMULA NEGLECTING THE SECOND TERM,
GEODETIC AZIMUTH sLaNE azMUTH
TOSTATION OA OBJECT (From south) (Eroms womth) CODE
PJU JLAJLA 1ITS 209 %0 '16.% 209 °39 ‘39 7 {5101
THESE UATA ARt USTALNED FROM ADJUSTMENT OF 1951
34 074
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JUN 1978
U. £. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GECOETIC SJAVEY by the

HORIZONTAL CONTROL DATA

National Ocean Survey

DEPARTMENT OF COMMERCE
. 3. COAST AND GEDDETIC SURVEY

TRov, Aug. IK8

E Name oF StaTion: KAPAPALA

!'chmmon OF TRIANGULATION STATION >

STaTE: Hawail Countv: Hawali

. CHIEFoF PaRTY: L. C. Wiltie!‘ Year: 1949
" [ vore.e | wesanr of retescort ABove staTion ARK ) .60 METERBt

Surface-station mark, I
Underground-station mark

OBJECT

Described by: Co J, Hoeppel
HEIGHT OF LIGHT ABOVE STATION NMARK METERS,

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

BEARING| DISTANCE DIRECTION
foot neters
L] ’ L4

00 00 00 +

KAHAHA 2 <
1284 R. . No, 1=

OLD HAWAIIAN DATUM

@ is)55z
HAWAI L
LATITUDE

DIAGRAM  Ng 515

19 ®o0’
LONGITUDE 3155 ° 5g”

STATION 1024

0 15 °39°
T0 155 °3¢0’
HAWAI

ADJUSTED JORIZRNTAL GQNTROL DATA

KAPAPALA

NAME OF STATION.

HAWALT

STATE YEAR

- 9279

SOURCE

1949

08S BY CGS
FIRST

NADER

520471+ 15,994+
40,572

NE - 9l 69 10 =
12a{ R. M, No, 2 = LELE 12,368+318 22 09 -
KOPOHO (HTS): 1 mile .. w 336 42 19.8=

Azimuth mark -~ 500 feet - W 340 51 20.5 -

GEODETIC LATITUDE
GEODETIC LONGITUDE

19 14 25,91700
155 <5 59.89700

ELEVATION

1552

473,0

METERS
FEET

The station is located in rocky pasture land about 5 1/2 miles
northwest of Kapaoo Point,”? about 3 miles northeast of Pahala,” about 2 1/2

STATE COORDINATES (Fect)

miles south of the Kapapala Ranch; about 150 yards south of the rosd
which runs between Naalehu and Hilo”and on the summit of a low lava moundo

STATE & ZONE conE

x

v 6 orRA a AncL

To reach from the poat office at Naalehu; go northeast, on the
road which leads toward Hilo, for 12.3 miles; continme straight ahead, on
the road toward Hilo,for 3.3 milea; oross over a dry wash and continue
toward Hilo for 0,9 mile to the end of truck travel at the side of the
road, From this point, cross over the wire fence and pack southeasterly

Detalled

HI 2 5101

5174256483

147,970.69 + 0°00°'59

for about 150 yarde to the stationm, -

FLANE AZIMUTH HAS BEEN COMPUTED BY THE 9 ‘ORA 8/ FORMULA NEGLECTING THE SECOND TEAM

The station is a standard disk, stamped KAPAPATA 1949, aet
into a drill hole in lava bedroock which projects about 5 feet.=

TOSTATION OR OBJECT

GEODETIC AZIMUTH
(Frows south)

PLANE AZIMUTH
(From sauth

€ooE

Reference mark number 1 is a standard disk, stamped KAPAPALA
NO 1 1949, set into a drill hole in lava bedrock which projects about 8
feet and is about the same elevation as the station, *

Referensce mark number 2 is a standard disk, stamped KAPAPALA
NO 2 1949, set into e drill hole in lava bedrock which projects about 3
feet and 1s about: the sams elevation as the atation.”

The azimuth mark is a standard disk, stamped KAPAPALA 1949,
set into a drill hole in bedrock which projects about 8 feet, It is
located about 500 feet west of the station,> 51 feet weast of the center
line of the highway “and 11 feet west of a wire fence,”

*Refars loof ~

lockwise, refarred te fnitial
17 caly, whea pr

1400031 ®. & savevEueay e wTIen YNCT.

(continued on next page)

NOAA FORM 74-31
(11.76)

KAPAPALA AZ MK

THESE DATA aRE UBTALNED FROM AUJUSTMENT OF 1951

101 02 29,7

101 01 °30 ”

3 077

$101




u.S.DEPARTM::‘;’NOF i.OQZuBERCE HOR'ZONTAL CONTROL DATA qQuap 191552 STATION 1024 b

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE e ¢ 71O o
NATIONAL GEODETIC SURVEY LONGITUDE O ¢+ T0 of &
KAPAPALA (continued) OLD HAWANAN DATUM DIAGRAM
RECOVERY NOTE, TRIANGULATION STATION
name oF staTion: KAPAPALA . . :
gstasLisweo B8y: .G, Wilder vear: 1949 , STATE: Hawaii RECOVERY NOTE, TRIANGULATION STATION R
recovereo sv:*  D,M. Whipp . YEAR: 1967 county: Hawaii R
Island: Hawaii NAME OF sTATION: KAPAPALA o .
HEIGHT OF TELESCOPE ABOVE STATION MARK 1 9 57 METERS, WEIGHT OF LIGHT ABOVE STATION MARK METERS. ESTABLISHED BY: L 4 C "1 & ’ YEAR: 1949 B STATE: Hawaii_ » BENCH MARK ALSO D
DISTANCES AND DIRECTIONS TO Azlumrnn;:n_'r(’.‘;a EREN "n::g Axp PR OBJECTS WHICH CAN BE SEEN mecovERep BY:*L. A. Critchlow vear:1977 ° county: Hawait d
T = AIRLINE DISTANCE AND GIRECTION FROM NEAREST TOWN: 3 miles NNZ of Pahala 5
OBJECT lBEANING TEET | METERS DIRECTION HEIGHT OF TELESCOPE ABOVE STATION MARK 4 F!ET.’ HWEIGHT OF LIGHT ABOVE STATION MARK 4 FEET.
lI;UMU“ULAgLA (HTS) 1914 ---=1949 D Sgg%‘lc zgd5g§ C'{%ONEE-—-lgoo g'g 00".0 DISTANCES AND DIRECTIONS TO Azmu::::g:.gaaz::uu":;is :::';sr::fo:m"m“' OBJECTS WRICH CAN DE SEEN
[ 8 . 3 ) 3 41
3 . DISTANCE

;ii:gt:hlmark :E 52. L;go {;?89& i %gg l;g gg 5 oBsECT GEARING —EEY —rr OIRECTION

PUU ULAULA (HTS) 1914 «——=1967 DISTANCH and DIRHCTION---~- 00 00 00.0 PUU ULAULA HTS 1914° ob 00 00.0

BM No. 2 WSW ' 40.524 - 12,352 "103 19 53 - PAHALA KAU SUGAR GO STACK ssw’| about 3 miles [58 52 14.4

slzdi:gthlmrk NN abggt3gs {?327 125 47 53.3 b RM 2 ° sw | 40.53 | 12,351 1103 13 2 L

. ) . eld. g ] Azimuth dMark’ ,L 0.29 mile 125 48 02.2
;M 1855 USGS ” Geod. Dist.” n (h0236.91) 3120,217 219 08 16.40
Statign was r:covered and all marks found in good condition. A ﬁn 1 NE £ 52.40 ; 15,973 "236 55 31 i
complete description follows: RM 1 to RM 2 85.53 7 26.071 °

Station is located about 3 miles north-northeast of Pahala and 2-1/2
miles south of the Kapapala Ranch headquarters, at about 1546 feet ele-
vation, on a mound about 8 feet higher than surrounding area, in the
dbrushy land along the socutheast side of State Highway 1ll. It is abbut
150 yards southeast of the highway and pole No. 191, and 200 yards north-

The station mark, azimuth mark, and reference marks 1 and 2 were
recovered in good condition. The dir~ctions to the reference marks
measured on this date compared favorably with the 1949 and 1967
measurements. The direction to the azimuth mark differed by about 10

n seconds from the 1949 and 1967 measurementse. The distances to the
““rgfr:aﬁgg::{igigfmf' fg; 1];222 f;f-;ice in Pahala, go south on Pikake reference marks measured on this date differed from the 1949
st. for 0.2 mile to crossroad. Turn left on State Highway 15 and go 0.5 m::sﬁf_"‘;":‘é: by szsTgé:’i ::‘c";s:rb“:oggmgasrggpfi:g:ably with the 1967
mil: tgignctiﬁ }lithaszazglﬂighway 11.f '{um left and go northeast on measuremasits s y q .
State way or 3. es to top o ong grade and power pole No.
191 on the right. From here walk southeast abgt 150 yaggs topstation. office Note: BM 1855 USGS is BM USGS positioned by NGS 1n 1977.

Station mark is a standard disk stamped "KAPAPALA 1949", cemented in
a drill hole in lava bedrock, 11 feet southeast of a white witness post.

Reference mark number one is a standard disk stamped "KAPAPALA NO 1
1949, cemented in a drill hole in bedrock near the top of a large, sloping
bedrock slab on side of mound northeast of station. ft is about 4 mcges
higher than station mark.
9h9§eferene: lgark num}a':{lt\l:olis i: gtgndaid disklstamped "KAPAPALA NO 2

cemente a ole edrock on e N

}romAbz:EEgn moﬁ . ittied.zg .td‘go{-t lower thanastgggonenxltagk?ing predt

3 mark is a standa sk stamped "KAPAPALA 1949", cemented in
a drill hole in the tog of a black lava mound about 7 feet l’zigh, along
the northwest side of the highway, 1l.5 feet northwest of fence line,
51 feet morthwest of center line of highway, and 250 feet southwest of
power pole No. 191.

*Name of chief of party should be inserted here. The officer who actually visited the station should siga his aame at the end
of the recovery note,
NOTE - One of these forms must be used for every station recovered, USCOMM-DC 27173-P88

« Name of chief of party should be inserted here. The person who actually visited che station should sign his name at the end of the
tecovery note.

r‘o%’rom 76-96 SUPERSEDES C4GS FORM 820A WHICH MAY DE USED U.S. DEPARTMENT OF COMMEACE

@ U.S. PO 1976-643-861/1220 Regien &
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u.s. DEPARTM‘EJIl\lJ"I!OFIggJI?/IMERCE HORIZONTAL CONTROL DATA

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

National Ocean Survey

OLD HAWAIIAN DATUM

_et
Dflrmumr OF COoMMI d

ERCE
o sy ™ DESCRIPTION OF TRIANGULATION INTERSECTION STATION

NamE OF STATION: KAPOHO (HTS)® Year: 1049 sSrare: Hawali County: Hawali
CHIEF oF PaRTY: I,, C, Wilder

Description, including sketch of objoct: The gtation is the center of the steel target at
triangulation station KAPORO which was established by the Hawaiian

Territory Survey,

The ‘station is located about S miles north north-
east of Pahala; about 2.6 miles south southwest®of the Kapapala Ranch
and just east of a line of trees;

y To reach from the post office at Pahala; g0 easterly
for 0.5 milé; turn left and 20 northeast, on the road which leads toward
Hilo, for 2,2 miles; turn left, pass through a board gate, and follow the
old highway, northeasterly for 0.4 mile; turn left, pass through a board
gate and go across country, through open pasture land for 0.8 mile in a
westerly direotion, to the atation,<

The station target is set in the centér of a trian-
gular slab of concrete which is about 6 feet on each side., Top of the
target is 8,95 feet higher than the comcrete platform,*

This station was recovered in 1938 by the Hawaii
Territory Survey and a concrete instrument platform, metal pole and
target built, At that time they recovered a 2-inch pipe in a triangular
monument with KAPOHO 1904 E, marked, in.the_gqnerBuaissd by.. o

RECOVERY NOTE, TRIANGULATION STATION

NAME OF STATION; KAPOHO (HTS) R
estanLisueo ov: L ,C. Wilder vear: 1949 state:  Hawaii  pewcu marxe aLso )|
Recoverenny:  D.M. Whipp vear: 1967  counry: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island:Hawaii

Detatled statement a3 to the fitness of the onginal deseription; including marks found, suampings, changes made, and other peruncnt facts:

Station was recovered in good condition. A complete description follows:
Station is located about 3 miles north-northeast of Pahala and 1 mile north-
west of State Highway 11, on a low rise in a brush-covered area, about 45
yards southwest of the edge of a cleared area planted in macadamia bushes,
and 150 yards southeast of a stone wall at the northwest end of the cleared
area.

To_reach station from the post office in Pahala, go south on Pikake St.
0.2 mile to crossroad. Turn left on State Highway i5 and go 0.5 mile to
Junction with State Highway 11, Turn left and go northeast on State High-
way 11 for 2,1 miles to board gate on left, just before reaching power
pole No. 200, Pass through gate and follow old, narrow, macadam road for
0.5 mile to a gate on the left. Pass through gate, go 30 yards, then take
right fork and follow track road across macadamia field for 0,5 mile to a
fork by fence corner on right. Take left fork and g0 0.3 mile to T-junction
of track roads by stone wall, Go left 25 yards, then take left fork on a
45° angle away from stone wall, and go 0.1 mile into brush, and station in
right curve of the track road.

Station 1s marked by a 2-1/4-inch iron pipe projecting 2 inches
from the center of a triangular, concrete platform, 7 feet on each side
and projecting 1 foot above ground. 4 2-inch, steel shaft, 2 feet long,
is centered vertically over the pipe, supported by 3 iron legs embedded
in the concrete platform, and supports a removable, red and white target
8 feet tall, Station is 100 feet northwest of the northwest 1 of 2
large Silk Oak trees.

KAMAKAIA (HTS) 1949 00° 00' 00,0 "
KAPAPALA 1949 40 11 48,2
PUU ULAULA (HTS) 1914 3 81 12 03.3

NOAA FORM 76-31
(11.76)

[1} 161552

HAWAL T
LATITUDE

LONGITUDE 155 ° g0’
DIAGRAM € 5.15

STATION 1025

19 00’ T0 15 °3p'

T0 i55 °39’
HAWAII

ADJUSTED HORIZONTAL CONTROL DATA

name of stamiow.  RAPOHO HTS
srare HAWAIL vean 1946 THIRD onoen
sounce 6= 5279
GEODETIC LATITUDE 19 14 33.55 ELEVATION 500.0 METERS
GEODETIC LONGITUDE i55 28 237.65 1640 ceet
STATE COOROINATES (fect)
STATE & ZONE cooe x v @ ond 6 AnGer
HI 1 5101 51047¢4.85 148+638.26 + 0 00 37
" PLANE AZIMUTH HAS BEEN COMPUTED BY THE § “RA & FORMULA NEGLECTING THE SECOND TEAm,
GEOOETIC AZIMUTH PLANE aziuTh
1O STATION OR 0BJECT P vasty P cooe
QE 195
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AUG Y7 i .

U.S. DEPARTMENT OF COMME RCE HORIZONTAL CONTROL DATA auap 191552 A e e '

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWALZ
NATIONAL OCEAN SURVEY « JATIO! AL GLUJEIIL SdrveY by the LATITUDE 19 000+ 10 19 °30°
National Ocean Survey LoNGiTuDE 158 000, 70 155 030~
OLD HAWAIIAN DATUM DIAGRAM NE 515  HAWAIl

nraetTEIL
TRIANGULATION STATION ADJUST!‘:‘B ﬁgﬁlég{‘lw QQ‘ITROL DATA

u (Hes) . Lt . ——— g RRUTHOS 0BS BY NGS
1. Gritchlow vear: 1077 state; hawals . BENCH MARK ALSO [ ]

county: Hawaii sl HAWALL 1977 SECOND
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: In Pzhala.’ e
HEIGHT OF TELESCOPE ABOVE STATION MARK I;. FEET.’ HEIGHT OF LIGHT ABOVE STATION MARK ’]— - FEET.

NAME OF STATION: 173
ESTABLISHED BY: L,

~ORDER

STITAWGES AND OIRECTIONS TO AZIMUTH MARK, REFERENCE ARG AND PROMINENT OBJECTS WHICH CAN BE SEEM G=16241
FROM THE GROUND AT THE STATION SOURCE:

S = DISTANCE
BIEC EARING DIRECTION

ree? ueyen? - 19 12 19.95280 282,1

y = ; % GEODETIC LATITURE: 155 28 51015409 ELEVATION 4 METERS

PUU ULAULA T8 1914 00 00 00.0 GEODETIC LONGITUOE: = 926 —

- ,

iR sg { 79.035 [ ak.087 1 27 18 27
Hil’ 1t | 26018 7.271 § 251 19 49
i 29

et . A/, A
1 to I ? ’ (‘V"I <00 5 |.29 STATE COORDINATES (Feet)

STATE & ZONE cooe x Y ¢ R 8 ANGLE ¥

ETE] 5101 506159797 135,161440 + 0°00°23°

mhe station is loc-%ad in the west edze of Prhals, 0.1 mile west
of the junction of Pikake ond Yamani strects and in the center of Tomani
Streoet.

20 weach the station Trom the post office in Pznela, ;o north on
Fiche 3treet for C.1 wmilc to the Junction of !";‘.'!‘.G:‘li {5‘0 vect. Twrn lelt * PLANE AZIMUTH HAS BEEN COMPUTED 8Y THE 9 10RA @) FORMULA NEGLECTING THE SECOND TERY
‘nd 7o uwest on rameni Street for 0.2 wile to tie station.

Siotion mori, SU 1ed TAU 1977, is a State of Hmw~ii Survey cizh: e AT GEODETIC AZIMUTH PLANE AZMUTH
set ia o round concreue monunent which is adout 1) inches in cismeter (From sentb) (Fromn suiib) coos
-nd flueh with the surfacc of the street. I% is 23 feoet southeast of PUU ULAJLA HTS 268 2% '11.2 268 23 '49 " 15101
~ nower nole Anc 50,7 fect west of @ P—rond north (Puahola Strect).

There is un uncercround. ¢is' vith the swae stauping 28 the surface
disl set in an irrezular mgss of concrete zbout 3 feet below the
strecet surface. (llote desc)

neference mari 1, stamped 1, is o railroad gpilke with 2 punch hole
meri-in~ thc center ceuented in o drill hole in = 2 by 3 foot concretve
base of o tolephonc HOOLI. T+ is 2 Toet north of o telephone nole, 23
foct north of center of Famani Stroet and 35 feet southeast of the THESE DATA USTALNED FROY AUJUSTMENT OF JAN 1979
center of Puahala Strect. (ilote desc) (about 1.k fect hicher than stotd

meference mari 2, stanpec 2, is a rzilroad spike with 2 punch hole
mariing the center cenented in o drill hole in o 5 foot dismeter concrete
tase of an emcrsency warning systen pole. It is ahout 0.6 Teet south—
enst of biie emergency worains systen polc, 6.6 fect cost of 2 fence
line, 35 feect south of center of Xononi Street and about 2 feet lower

thon the station. (lote cesc)

3M 081

« Name of chief of party should be inserted here. The person who actually visited the station should sign his name at the end of the
recovery note.

:‘.2‘;:,""" 76-96  SUPEASEDES CAGS FORM 8204 WHICH MAY BE useo. U.5. GEPARTMENT OF CONMERCE 1

@ 0.5, GO 1976-845-641/1220 Meglen §




JUN 1978

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

NATIONAL OCEAN SURVEY g

NO TEXT

NATIGNAL GEODET IC SURVEY

STATION 1027

HORIZONTAL CONTROL DATA o 1siss
Natinal Ocean Survey Lo 12909 0 15 *30°

MAGRAM NE 5.05  HAWAII

OLD HAWANAN DATUM

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION KAUHAU
orare. HAWATI vean 1864 THIRD =
sounce. 6=SP156

i 16 11,517 cLevation werEns

GEODETIC LATITUDE
GEODETIC LONGITUDE

155 29 49.270

FEET

STATE COORDINATES {Feet)

STATE & 20NE

coog

v

P ORA di ANGLE

HI 1

5101

501,027.53

1584519.45 +

0 00 04

© PLANE AZIMUTH HAS BEEN COMPUTED BY THE @ 0@ A 0/ FOAMULA NEGLECTING THE SECOND TEAM

PLANE AzimuTH
[ —

GEODETIC AZIMUTH
{Erom south)

TOSTATION OR OBJECT cooE
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‘DEPARTM!

JUN 1578

U.S. DEPARTMENT OF COMMERCE

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

Kauhao (Hawaii Island, E. R. Hand, 1914).—In southern part of Hawaii,
about 4 miles north by west from Pahala, and at a point where a well-known
and conspicuous ridge, very narrow and steep, and trending about sgutheast
and northwest, joins the main slope at right angles. This locality is called
Ipuu. Reached by taking the homestead road which leaves the main road at
Pahala, and proceeding north about 4 miles, when the ridge will be seen on the
left distant about % or ¥ mile. Proceed along the top of this ridge, crossing a
slight saddle, and when this very narrow ridge begins to merge with the main
slope, the station will be seen about 400 or 500 feet back in the same general
direction as the line of the ridge. Marked by a truncated pyramid of concrete,
with short iron pipe; pyramid is white, about 2}¢ feet at base, and ‘rests on &
foundation of concrete and rock.
cramTMENT OF Commincs RECOVERY NOTE, TRIANGULATION STATION R

(M.l;.:h Il.ﬁ)
Naxz or Bration: KAUHAOQ
Estanusuzo r: B ,R,Hand Yoan: 1914 .Brars: Hawaii
Recovezzo nr*  L,C.Wilder Yram: 1949 Counrr: Hawall

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

Station recovered as described in 1914, It was cut in only from

station KAHAHA 2, No measurement was taken to it or cut in from any other
station,

A

RECOVERY NOTE, TRIANGULATION STATION

naug or station. KAUHAO R
gstaBLsnzo sv: E.R. Hand vear: 191 STATE: Hawaiisencu marks) aLso [
recoverepny:  R.C. Munson vear: 19 county: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island; Hawaii

Detailed statement as 10 the hiness of the angisel description; 1acludias sarks found, stampiags, changes made, and other pertinent facts:

Station mark was recovered in good condition. Located about 5 miles
north-northwest of Pahala and 2-3/L miles west-southwest of the Kapapala
Ranch, at about 3480 feet elevation, on the timbered ridge on the south-
west side of Wood Valley, about 300 yards east of a good trail and about
500 yards northeast of a water tunnel.

To reach station from the post office in Pahala, go northeast on
Pikake Street and Highway 151 for 2.4 miles to gravel road left, at power
pole 87, just across bridge. Turn left and go 0.65 mile; take left fork
and go 0.65 mile to fork; take right fork and go 0.55 mile to side road
right. Turn right and go 0.25 mile to fork. Take left fork and go 0.5
mile to fork. Take left fork and go 0,05 mile; take right fork and go
northeast along top edge of cane field for 0.35 mile to a point where
metal flume on left is only 20 yards from road, and end of truck travel.
Pack northeast along flume, keeping the right fork at each of 3 forks of
flume, for about 1 mile to where flume enters tunnel. Go left uphill for
45 yards, turn right, and follow good trail around point for about 200
gards to an open, bowl-like gully on riﬁ:ﬁ {at mid-point along edge of

owl you are about on the asimuth from AHA 2 to KAUHAO, but station
is out of sight Just beyond the point of ridge across bowl). Continue
on trail about 100 yards to beginning of ridge on right. Leave trail
and go southeast down along fern-covered ridge about 900 feet to station.

Station is marked by a 2-1/2-inch, iron pipe projecting 8 inches from
the top of a truncated, 3-sided, concrete pyramid which is 3 feet on each
gide at the base and 10 inches at the top, and 26 inches high., It has
"KAUHAO 1904 E" inscribed in the concrete on the southeast side of the
pyramid. Station is on a slight point on the sloping, fern-covered
ridge top, which also has a sparse covering of slender ohia trees.

HORIZONTAL CONTROL DATA o 1sssz

by the

National Ocean Survey
OLD HAWAIIAN DATUM

STATION 1028
LATITUDE 19 %00’ TO 19 °30’

LONGITUDE 155 °® 00’ TO 155 °30°
DIAGRAM NE 5.1,5  HAWAN

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION: KAUHAO
srave, MAWATLIL veans 1914 THIRD Y
BOURCE: G-92184
15 516 ’1 0'.577 ELEVATION 10€1 METERS
GEODETIC LATITUDE CALED
GEODETIC LONGITUDE: 155 29 49.219 S FEET
STATE COORDINATES (Feet)
STATE & ZONE cooe x v @ 10RA ai aNGLE
HI 1 5101 501+032.81 158, 424.67 + 0 00 04

* pLANE AZIMUTH HAS BEEN COMPUTED BY THE 9 10RA 81 FORMULA NEGLECTING THE SECOND TEAM,

BECDETIC AZIMUTH PLANE AZIMUTH

€
(From south) (From south} e

TOSTATION OR O8JECT

0 g O 0 g -

QF 0853




JUN 1978
U. S. DEPARTMENT OF COMMERCE

HORIZONTAL CONTROL DATA o

191552 STATION 1029
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAT
NATIONAL OCEANSURVEY , NATIONAL GEODETIC SURVEY . by the LATTUDE 39 °gg’ T0 g °39’
National Ocean Survey LONGITUOE 155 °gg’ TO 355 ©3p’
‘OLD HAWANAN DATUM OIAGRAM NE 5-1,5 HAWAIl
Ke:li)wa ;ahmt:(li[‘av;'nii Isllnnd, E. R. Hfmd, 19;;16) .;ﬂln wlitherll’l part of Hawaii,
hear the edge of the low cliffs at a small point iles below Puu Ulaula (hill)
which bears N. 72° W, (mag.) from the station. Marked by a large cairn: . ADJUSTED HORIZONTAL CONTROL DATA
whitewashed.
NAME OF STATION: KEA!“A CAIRN
srare,. HAWAT I vean. 1914 THIRD —
sounce; 6-52184
NO OBSERVATION CHECK ON THIS POSITION
GEODETIC LATITUDE. 19 nll '26..99 ELEVATION. METERS
GEODETIC LONGITUDE: 155 24 09.10 FEET
STATE COORDINATES (Fret)
STATE & 20NE CODE x v #10RA a1 ancLE ‘
HI 1 5101 533,+632.05 130,029.72 + 0 01 ’55 )

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE 8 'ORA 81 FORMULA NEGLECTING THE SECOND TEAM.

TOSTATION OR OBJECT

OEODETIC AZIMUTH
(From someb)

PLANE AZtMuTH *
(From suth)

cooe

7 O

QF 087
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U.S DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
WATIONAL OCEAN SURVEY , NATJUNAL GEGODET IC SUIVEY

OLD HAWAIAN DATUM

Clficing il DESCRIPTION OF TRIANGULATION STATION
Rev. Aug. I8
Name or Station: KEAKAPULU STATE: HawalicCounry: Hawali

CHier oF ParTy: L. C. Wilder

Year: 1949

Descrivedby: Co J. Hoeppel
NOTE," | HEIGHT OF TELESCOPE ABOVE BTATION MARK ] 77"  mETERS.

R

HEIGHT OF LIGHT ABOVE STATION MARK METERS,

Surface-station mark, DISTANCES AND DIRECTIONS TO AZIMUTH MARK, ICE MARKS AND

Underground-statien "mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION

oBsecT BEARING| i DIRECTION
foot metars
5 7 7
UWEKAHUNA (USGS)- 00 00 00-
B. M, (USGS)- SSW-| 0l.144-( 0,350-| 1412 29 =
12e.<|R, M, 1 - W - | 16.,406-| 4,697- | 204 39 06-
12a<(He M, 2 - NE - | 23,4907 7.161-| 316 66 06 -

The station 1s located near the southernly edge of Keakapulu
Flats at about a 4000 foot elevationi It 1s about 12 miles west south-
woest of The Hawallan National Park Headquarters, about 7 miles north
northeast of The Kapapala Ranchj about 3 miles northwest of the highe
way which runs between Hilo and Naalehu; about 0,7 mile north of
Alnapo, about 100 yards east of the Ainapo Treilzand 107 feet east of &

Detalled o

large Koa tree.

To reach from the post office at Naslehu; go east and north,
on the road which leads toward Hilo, for 18.5 miles to a point where a
dirt rosd leads northwest, toward the Kapapale Ranch; continue atralght
ahead, toward Hilo, for 4,7 miles 3 pass shed and buildings to the left
hand side of the road and continue northeast, on highway, for 0,1 mile;

turn left, pass through a board gate, and g0 northerly, on & dim track
road for 1.5 miles; take the right hand fork and 80 northerly, up grade
for 0.4 mile; pass through a board gate in a fence corner, bare right,
and follow a dim track road northerly for about 1.5 miles to & ranch
house at Ainapo; pase to the left hand side of dwellings and pick up
the old Ainapo trail to the northeast of rock enclosure 3 follow the
trail, which is marked by 2 inch pipes driven into the ground, northe
erly, for 0.9 mile to the edge of the bench lend; turn right and go
easterly, acrose country, for about 100 yards to the station.

The station 1s a standard disk, stamped KEAKAPULU 1949, aset
into a drill hole in bedrock which is flush with the surface of the
surrounding rock,

ngﬂeferenoe mark number 1 is a standard disk, stamped KEAKAPULU
NO 1 1949, set into a drill hole in bedrook which is flush with tke
surfaoe of the ground and 1s about the same elevation as the atation,

Reference mark number 2 1s a standard dlsk, stemped KEAEAPULU
NO 2 1949, set into & drill hole in bedrock which is flush with the
surface of the surrounding rock and is about the same elevation as the

station,

The Bench Mark is a U.S. Geological Survey bronge dlsk set
into a drill hole in bedrock which 1s flush with the surface of the
surrounding rock and is the sams elevation as the station. It is
stamped 4089.

*Reders to netes In manuals of tl and of 104
1T only, when ne & el

alockwiss, referred te Initial
10563301 u. 6. sovtnantay Peating ovICE

(continued on next page)

NOAA FORM 74.31
(.76

HORIZONTAL CONTROL DATA

by the
National Ocean Survey

1] 161552
HAWAT 1
LATITUDE 35 g’

LONGITUDE 355 © g’

STATION 1030

19 °30°
T0 155 °3p*
DIAGRAM NE 515  Hawan

ADJUSTEQﬁQ&EWW HONTROL DATA

naveosstanon WEAKAPULY 0BS 8Y C6S
srard tAwAIl 1945 FIRST N
Sel6z4l
SOURACE
19 22 095.,89491
JECDETIC LATITUDE 1 55 "g 33 : 225;.](‘ ELEVATION i::; 4 6 METEAS
GEQOETIC LONGITUDE FEET
STATE COORGINATES (Feet)
STATE & ZONE CODE x @ ond dr AnGLL 4
ril 1 31901 SEby 307447 194,272.48 + 0°01°31"

FLANE AZIMUTH MAS BEEN COMPUTED BY THE § ORJ 1 FORMULA NEGLECT!

ING THE SECOND TEAM,

TOSTATION OR OBJECT

GEODETIC AZIMUTH
(From somth)

PLANE AZIMUTH *

(Fram sauth) e

KAJAKALA HTS

TH.Se DATA USTALYEU FROYW ADUUSTHENT OF JAN 1979

323 ‘46 '10.7

323 "44 '4p " [S101

THESE CuTA SHOULD BL US=D FoR ALL SURVEYS AFTER DEC 1975

aM 086




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

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE °o ¢ 10 0
NATIONAL GEODETIC SURVEY LONGITUDE o + 10 O 10
KEAKAPULU (continued) OLD HAWAIIAN DATUM DIAGRAM
ronm 5260 U.S. DEPARTMENT OF COMMERCE
19-18-09) COAST AND GEODETIE SURVEY R
RECOVERY NOTE, TRIANGULATION STATION RECOVERY NOTE, TRIANGULATION STATION R

wame of staTion:  KEAKAPULU
estapuisuep ev: L.C. Wilder
recoveren oy:"  D.M. Whipp

vear: 1949 STATE: Hawaii
vear: 1967 COUNTY: Hawaii

Island:* Hawaii
WEIGHT OF TELESCOPE ABOVE STATION Maak 1 62 wmetens,

MEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZINUTH MARK, REF € MARKS AND T OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING FEET "ETERS DIRECTION
OHALE (HGS) 1897-===-==- 1949 DISTANCE arld DIRECTIION-w=—==== --00 00 00.0
B.M. (USGS) SSW 1144 0.350 |111 48
R.M. 1 W 15.406 5.697 172 57 49
R.M. 2 NE 23.490 7.161 LZB 14 49
OHALE (HGS) 1897 w==-m-- 1967 DISTANCE and DIRECTIbN ------- 00 00 00.0
BM 4,089 (USGS) SSW 1.118 0.341 111 58 32
RM No. 1 w 14.950 4.557 174 56 58
RM No. 2 NNE  23.480 7.157 286 14 10

Station was recovered and all marks found in good condition. A
complete descrigcion follows:
Station is located about 12 miles west-southwest of the Hawaii Volca-

noes National Park Headquarters, 2-1/i, miles northwest of State Highway 11,

3/L-mile north of old house, 0.1 mile east of Ainapo Trail, and 700 feet
southeast of a fence line, in brushy pasture, along the southeast edge of
bench-land, where it begins to drop down to southeast.

To reach station from the Hawaii Volcanoes National Park Headauarters

building, go west on Crater Rim Road 1.8 miles; turn right and go 0.1 mile;
turn left and go southwest on State Highway 11 for 10.2 miles to metal gate
on right, Pass through gate and go 0.1 mile; turn left and follow old mac-

adgm road southwest l.1 miles to metal gate on right. Pass through gate
and follow track road 1.8 miles to wooden gate at fence corner., Pass

through gate and continue on road for 1.0 mile to old,green house in trees.
Pass to left of house and follow jeep road northerly for 0.75 mile. Leave

road and go right, east through brush, for 0.1 mile to station.
Station mark is a standard disk stamped "KEAKAPULU 19497, cemented in

a drill hole in bedrock flush with ground, It is 3.5 feet south-goutheast
of a white witness post, 107 feet east of a large, low, sprawling, koa tree,

and at about 4091 feet elevation. A large cairn is built over station.

Reference mark number one is a standard disk stamped "KEAKAPULU NO 1
1949™, cemented in a drill hole in bedrock in open area, at about same
elevation as station mark.

Reference mark number two is a standard disk stamped "KEAKAPULU NO 2
19497, cemented in a drill hole in bedrock that projects 6 inches. It is
0.4 foot lower than station mark,

USGS Bench Mark is a standard USGS disk stamped »L,089", cemented in a
drill hole in bedrock at same elevation as station mark.

NOTE: A L-wheel-drive vehicle is reguired to reach station.

Key for locked gates was obtained at the Hawaiian Ranch Co.
Office in Naalehu.
A discrepancy in distance to RM No, 1 was noted and checked;
the 1967 distance is correct.
*Name of chief of party should be inserted here. The officec who actually visited the station should sign his name at the =nd
‘ *he recovery aotc.

NOTE - One of these forms must be used for every station recovered. . 27173-P80

HORIZONTAL CONTROL DATA quap 191552 STATION 1030 '

name oF sTaTion: hUdAkArULU . ,

gsTasLisHED Bv: LeCo wildar’ vear: 19497, srare: hawail |
mecoverep ay:*+ LeAs Critchlow’ veam: 19 county: Lawail r
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: 12 miles north of rahala

8ENCH MARK ALSO (]

HEIGHT OF TELESCOPE ABOVE STATION MARK [' FEET. HEIGHT OF LIGHT ABOVE STATION MARK a 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 FEET METERS DIRECTION

LAMAFALS DTS 1949 g0 o0 o0
4089 USGS* SS 1.12 C.341 63 2o
211l S 15.40 4.694 [127 1C 24
Rt 27 N 23.48 7.159 1238 26 44
R 1 to w2 32.42 * 9.883 °

Th~ station mark, 4089 USGS, and roference marks 1 and 2 were

racoverad in good condition. The distance to reference mark 1 was
found to be 0.137 m. long~r than the 1067 measurmment but comparnrd
favorably with the 1949 measuron~nt. The distances to r~frrence mark
2 and 4089 USGS and thr directions to the rrfarnnce marks and 4009 USGS
measur~d on this date compared favorably with the 1949 and 1567
measurements. The 1967 recovery note is adequate with tih~ addition of
the following nev to-reach descriptions

To reach the station from the junction of State .isavays 11 and 19
in iiilo, go south on State wnighway i1 for 40.2 miles (about 12 miles
south of Volcano lational pPark ilradquarters) to a locked m~tal gate on
the right. Pass through the pate and go northwest 0.1 mile to a T-road.
Turn left and follow an old paved road southwest 1.1 miles to a metal
gate on the right. Pass through the gate and follov a track road
northwest 1.5 miles to a wooden gate at a fence corner. Pass through
the gate and bear right on a dim track road 1.15 miles to a drain
crossing just north of an old green house in a grove of trees.
Continu~ north along the track road 0.55 mile to a side road on the
right and a triangular-blazed tree on the leaft. Turn right and go
northeast 0.15 mile to the end of the road at the station site. The
station is located on Parker Ranch property.

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

recovery aote,
ﬂ°§§,’°“" 76-96 SUPERSEDES CGS FORM 828A WHICH MAY BE USED U.S. DEPARTMENT OF COMMERCE

o U5, CP0: 1976-645-641/1220 Megiom 6

J




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

NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY

National Ocean Survey
OLD HAWAIIAN DATUM

]
e S SR DESCRIPTION OF TRIANGULATION STATION °f
Rev. Aug. 1983
Name oF STaTion:KEANAKAKOT ¢ STATE: Hawai 1 County: Hawaiil
CHier oF Party: C.T.Husemeyer Year: 1949 < Described by: G oB.G.”
NOTE,* | HEIGHT OF TELESCOPE ABOVE STATION MARK 1 66 ~ weTeRs.¢ HEIGHT OF LIGHT ABOVE STATION MARK L o33 ™ mereps,
Hag Surface-station mark, ' DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT ODJECTS
8} {_Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
oBJECT L 1L DIRECTION
[ meters b * - -
OHATKEA v 0 00 00 -
i’lagpole,Kilauea Military Camp 2 milep~ 64 36 08,7
Stack, (west) Volcano Houae 89 26 57.9"]
R.l. No.l 22,397 1,6,823V|209 09 22.8 "
R.li. No.2 36415~ | 11,019~ |286 30 56,7 ~

Detalled &

Located in open country about 2,5 mileas south of the National Park
Headquarters, on the west rim of the Halemaumau Crater, s out 100 yards
west of the Chain of Craters road and 8 feet west of a sheer cliff about
50 feet high.

Statlon 1is a standard disk set in a square topped concrete pest that
projects four inches above the ground. Stamped KEANAKAKOI 1949,

The underg round mark 1s a standard disk set in a square block of
concrete three feet below the surface. Stamped KEANAKAKOI 1949,

eference Mark No,1 1s cemented in a drill hole in the top of a large
buried lava boulder that 1s about 2 feet above the elevation of the station
and projects about 1 foot above the ground. A standard disk stamped
KEANAKAKOTI NO 1 1949.

Reference i.ark No.,2 is cemented in a drill hole In the top of a buried
lava boulder, about the same elevation as the station. A standard disk
stamped KEANACAKOI NO 2 1949,

To reach from the National Park Headquarters: go south on Government
road for 2.2 miles to a cross road, turn left on Chain of Craters road and
20 4.2 miles, take right fork on dim bladed road, make U turn and go 0.8
miles then turn right across country for 0.1 miles to edge of cliff and
atation,

*Rofars to nates I manuals of trisngulation and state publisatieas of DL clockwise, reforred to Initlal statien.
1T only, when no laveling Ls b

19—0A193-1 G, & eoveawusat pu.avine SerIcE

[ e

(continued on next page)

NOAA FORM 76-31
(11-76)

HORIZONTAL CONTROL DATA a

by the

161552 STATION 1031
HAWAI I
LATITUDE ;g °55" TO ;g o5,

LONGITUDE 3155 ° g’ TO 355 030’
BIAGRAM  ng 5,15 HAWAl

ADJUSTED HORIZONTAL GQNTROL DATA

NAME OF STATION KL’ANA‘(I‘KOI OBS By CGS
srare. TAWALI vean 1949 SECOND oaoen
C=l6e4l
sounce
19 24 90,2431 1125,03
GEODETIC LATITUDE 155 16 29,3188 ELEVATION 3691 : 0 METERS
GEODETIC LONGITUDE FEET

STATE COORDINATES (Fret)

STATE & ZONE CODE x v 0 ORA 4 ANGLE

Hi 1 5101 577460173 205,852.18 + 0 04°29 "

° PLANE AZIMUTH HAS BEEN COMPUTEO BY THE 6 ORQ 4 FORMULA NEGLECTING THE SECOND TERM,

PLANE AZiMUTH *
(From soush)

GEODETIC AZIMUTH

TOSTATION OR OOJECT (From sentb)

cooE

JAERAHUNA HLS 149 %9 11,% 189 *44 '42 * |5101

TALSE UATA OBTALNED FROM ADJUSTMENT OF JAN 1979
THESE TATA SHOULD Eb ySED FOR ALL SURVEYS AFTER OEC 1975

LEVELING 8Y CGS

3M 088




JUN 1978

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

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

HORIZONTAL CONTROL DATA

by the

NATIONAL GEODETIC SURVEY

KEANAKAKOI (continued)

rORM S26a

U.5. DEPARTMENT OF CONMERCE
(9-19-90) COAST AND GEODRTIC SUAVEY R
RECOVERY NOTE, TRIANGULATION STATION
wame of staTion: KEANAKAKOI . 4
estasuisuep ov:  C.T. Husemeyer vear: 1929 . STATE: Hawaii
recovereoey:* D.M. Whipp vear: 1967  county: Hawaii
. Island: Hawaii
MEIGHT OF TELESCOPE ABOVE STATION MARK 1o43 uETERS, _ HEIGHT OF LIGHT ABDVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REF MARKS AND T OBJECTS NHICH CAN BE SEEN
#ROM THE GROUND AT THE STATION
DISTANCE
oBsECT = T DIRECTION
UWEKAHUNA (HGS) 1896 ---~1949 DIS PANCE and DIRECTION--—---: 00 00 00.0
RM No. 1 22,39 6.823 171 53 33
RM No., 2 36,15 [11.019 “|249 15 07
UWEKAHUNA (HGS) 1896 ====1967 DISTANCE and DIRECTION=====1 L 00 00 00.0
RM No. 1 - : SE -| 22.3817| 6.822 “|171 51 06
RM No. 2 - sw.' 36.137°11.0157 249 13 30

OLD HAWAIIAN DATUM

qQuap 191552

LATITUDE o 10 O =Y
LONGITUDE e + T0 °o
DIAGRAM

RECOVERY NOTE, TRIANGULATION STATION

naume oF sTaTion: KEANAKAKOT :
estasuisueo oy: C, T, Husemeyer

vear1949
recoverep BY:* L,A, Critchlow “vearl977

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:
-
HEIGHT OF TELESCOPE ABOVE STATION MARK 4 FEET.

svate: Hawall’
countyHawall’

STATION 1031

pencH Mark aLso ]

2,5 miles S of Kilauea Military Camp’

MEIGHT OF LIGHT ABOVE STATION MARK 4 FEET.

DISTANCES AND DIRECTIONS TO All“u::

MARK, REFERENCE WARKS AND PROMINENT OBJECTS
OM THE GROUND AT THE STATION

WHICH CAN BE SEEN

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

Station is located in the Hawaii Volcanoes National Park, about 2-1/4
2-1/2 miles due south, across

miles southwest of the Park Headquarters and
Kilauea Crater, from Kilauea Military Camp, on the south rim of Kilauea
Crater, about 450 feet south of the Crater Rim Road and at about 3691
feet elevation.

To reach station from the Park Headquarters building, go west and

gouth on Crater Rim Road for 5.3 miles to the large parklng area at Hale-

maumau Crater observatlon point; continue on the road for 0.7 mile to
dim side road right, at left curve of main road, and end of truck travel,
below rim and station. Walk south about 450 feet to station up on rim,

Station mark is a standard disk stamped "KEANAKAKOI 19 gn, set in
the top of a 10-inch-square, concrete monument projecting 6 inches. It
ig 20 feet south from edge of cliff and 3 feet southwest of a cairn.

Reference mark number one is a standard disk stamped "KEANAKAKOI
NO 1 1949", cemented in a drill hole in a 2 x 3-foot rock projecting 1k
inches, and is about 2 feet higher than station mark.

Reference mark number two is a standard disk stamped "KEANAKAKOI
NO 2 1949", cemented in a drill hole in a 12-inch-diameter rock projec-
ting 6 incﬁea, and is at about same elevation as station mark.

NOTE: It is possible to drive to gtation with a 4-wheel-drive
vehicle by proceeding east on Crater Rim Road from end of truck travel
for 0.3 mile, then turn right, off of highway, and follow dim track road
east for 0,2 mile to edge of a small crater; go right, around hairpin
turn, and then go west 0.55 mile across flat area to station.

*Name of chief of party should be inserred here. The officer who actually visited the station sbould siga his seme ot toe end
of the recovery oote.
NOTE - One of these forms must be used fot every station recoveced.

USCOMM-DE 2T173-P80

0BJECT BEARING rEET Dls"”c:"‘.l DIRECTION
UWEKAHUN 3 °00 00 00.0
RM 1 N s | 22.42 | 6,833 [ 171 4516
i RM 2° = 36,14 [11.014 { 249 08 17
[
RM 1 to RM 2 38,13 11.626

The station mark and

date were about 5 minutes

reference marks 1 and 2 were recovered in

good condition, The directions to the reference marks mea

less than the 1967 directions,

The distance

to reference mark 1 measured on this dats was 0,011 meter longer than

the 1967 measurement,

The distance to reference mark 2

measured on

this date compared favorably to the 1949 and 1967 measurements. The
1967 recovery note is adequate.

tecovery note.

MOAA FORM 76-96
11=72)

SUPKRSEDES CAGS FORM 5264 WHICH MAY BE USED

@ U.S. PO 1376-665-651/1210 Meyion €

» Name of chief of party should be inserted hete, The pesson who actually visited the station should sign his name at the end of the

U.S. DEPARTMENT OF Cﬂllﬁssig

sured on this




JUN 1578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

by the

National Ocean Survey

OLD HAWAIIAN DATUM

NO ORIGINAL TEXT

RECOVERY NOTE, TRIANGULATION STATION
INTERSECTION

~aue or station: Kilauea Military Camp, flagpole

R

estasLsvep By: L ,C.W. veAR: 1949 state:  Hawaii Bencw Markes) ALso [
recovereonv:  D.M. Whipp vear: 1967 county: Hawaii
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island:Hawaii

Detailed statement as to the fitness of the otiginal description; including matks lound, stampings, changes made, and other pectinent facts.

Station was recovered. Located in the Hawaii Volcanoes National
Park, 1 mile west along the Crater Rim Road from the Park Headquarters
Building. A white, metal flagpole about 50 feet tall, with brass ball
on top, set in front of the Military Camp Office on_a circular, raised
grass area, about 100 feet north of the Crater Rim Road.

U.S5. DEPARTMENT OF COMMERCE

FoRM CAGS-526 11-a8)
COAST AND GEODETIC SURVEY

USCOMM-DE 16200-Pas

NAME OF STATION

HAWALI

STATE

G- 9276

SOURCE.

HORIZONTAL CONTROL DATA

Q 161552
HAWALL
LATITUDE i9 ®°go’ TO

LONGITUDE 155 ©gg’ T0

DIAGRAM g 5.1.5

HAWAI

STATION 1032

15 °30°'
155 °30’

ADJUSTED HORIZONTAL CONTROL DATA

YEAR

KILAUEA MILITARY CAMP FLAGPOLE

1949

THIRD

ORDER

GEODETIC LATITUDE:
GEODETIC LONGITUDE:

15 Z6 '07.093
i55 16 36.014

ELEVATION

METERS
FEET

STATE COORDINATES (Fret)

STATE & ZONE

cooe

x

v

0 oRA arancLE

HI 1

5101

576+544.07

2181647.33 +

0 04 28~

* PLANE AZIMUTH HAS GEEN COMPUTED BY THE @ (R @1 FORMULA NEGLECTING THE SECOND TERM

TO STATION OR OBJECT

GECDETIC AZIMUTH
(From 1anth)

(4 rm gunih}

PLANE AZIMUTH "

copbe

g 0 g

QE 224




u.s. DEPARTM;EJIE!,‘?OFI(?CZI\BAMERCE HORIZONTAL CONTROL DATA @ 151552 STATION 1033

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAT ]

NATIONAL OCEAN SURVEY » NATIONAL GEODETIC SURVEY d by the LATITUDE 16 °po’ TO 15 030 '
National Ocean Survey LONGITUGE 355 ©°gg’ T0 355 © ag’
OLD HAWAIIAN DATUM DIAGRAM e 515 pawal

i oA
“EEE e Why.  DESCRIPTION OF TRIANGULATION STATION ADJUSTED HORIZONTAL SQNTROL DATA

Name oF StaTion: KOAE (USGS) State: Hawali County: Hawall KOLE USGS OBS BY CGS
NAME OF STATION:
CHIEF oF ParTY: C.T Husemeyer - Year: 1949 Described byt G .B.G. - ]
NoTE, | HEIGHT OF TELESCOPE ABOVE STATION MASX 1 (61 * WETERS.! HEIGHT OF LIGHT ABOYE STATION MARK uETERS, - arare. TAWALL vean, 1949 FIRST o
Located in southeast Hawall, in Kau District, gbout 7 miles southeast
of the Volcano post office and about 3.5 miles east of the Government
Highway on the west and highest point of a volcano cone named Koae. Gelbedl
Marked by a Hawall Territory Survey monument, which 1s a triangular sounce
concrete platform, seven feet on each side, with a 2.5 inch iron pipe

mounted én three iron legs in the center of the platform, which in turn 19 21 30,25785 . 991,2 - e
supports an iron target. The center of ths pipe was used as station., This s AR 155 19 3u,70227 StevaTion 3252 h
statlon is near if not at the same spot as the flag pole and cairn obser- GEODETIC LONGITUDE: iy

Detailed deseriptions

ved by E.R.Hand in 1912. Original station, a 1/2 inch pipe 2 feet long

was recovered by the Territory Survey and metal target placed over it.
True plumbing of target was agcepted as correct.

STATE CODADINATES (Feet)

To reach from the National Park Headguarters: go southwest on gover- T
nment highway for 2.2 miles to a croas road, turn left on 6hain of Cratere sTaTE & ZONE cooe x v ¢ oRA o ancy

Road and go 2.8 miles, turn right at Park Service sign, "Restricted Area L L 5101 S60+254.08 190,702.38 T 0 037°29°
Do Not Enter" and follow dry wash 1,5 miles, turn left out of wash, over
ridge, cross same wash and continue south over a low ridge. From here .
atation 1s visible on right, the most prominent cone in the vicinity.
Pick way through lava beds and sand for about five miles to station,

1 " PLANE AZIMUTH HAS BEEN COMPUTED BY THE 9 RO ar FORMULA NEGLECTING THE SECOND TERM

RECOVERY NOTE, TRIANGULATION STATION

GEODETIC AZIMUTH PLANE AZIMUTH cone
R i o SR08ECY (From south) (From saath)

naue o station:  KOAE  (USGS)
estanuisuen ov: C.To Husemeyer vear: 1949 STATE: Hawaii sencu markes arso (]
Recovereo ov: D.M. Whipp vear: 1967 counrty: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii

Detailed statement as to the fitness of the atiginal description, including marks found, stampings, changes made, sod other pertinent facrs:

Station was recovered and both marks found in good condition., A

complete description follows: HESE UATA UBTALNLD FROM ALJUSTMENT OF JAN 1979
Station is located in the Hawaii Volcanoes National Park area, about VL SR C L v
7 miles airline southwest of the Park Headquarters, 1.4 miles east of the THESE DATA SHOULD Bt USED FOR ALL SURVEYS AFTER DEC 1975

Junction of the Kau Desert Trail and Footprints Trail, and about 500 feet
south of the Footprints Trail, at 3250 feet elevation, on the southwest
rim of Puu Koae, a prominent volecanic cone.

To reach station from the Hawaii Volcanoes National Park Headquarters,
, B0 southeast on the Crater Rim Road, past east end of the Volcano House
_Hotel, and go 3.8 miles to crossroad; turn left on Chain of Craters Road
and go 2.2 miles; take side road right, at sign "HILINA PALI PARK ROAD",
and go 4.0 miles to end of truck travel at a hairpin left curve and sign
on right "FOOTPRINTS TRAIL", Walk west on good trail for about 4 miles
to station.

Station is marked by a 3/4-inch iron pipe projecting 2 inches from the
center of a triangular, concrete platform, about 7 feet on each side, on
highest point of crater rim. A 2-1/2-inch iron pipe target, supported by 3u 092
3 iron legs embedded in the concrete Platform, is centered over station
pipe and extends about 8 feet above platform. The word "KOAE" is in-
scribed in the concrete.

Reference mark is a U.S.G.S. reference disk, unstamped, cemented
in a drill hole in the top of a small lava rock hump at southwest base
of statlon hill, in azimuth from station 57° 09', Slope distance to
the reference mark is 172,37 feet, and it is about 100 feet lower
than station.

NOAA FORM 75.31
(11-76)




auG 1973

U.S. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA auap 191552 STATION 1034 b

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWATL

NATIONAL OCEAN SURVEY » “ATID Inb obd0e 11T SJevey by the 1
] LATITUDE 9 000+ TO 19 °30°
A e e o LoF (i %
DIAGRAM NE 51,5  HAWAI

RRERTHITARNE, TRIANGULATION STATION ADJUSTER HORIZANTAL QNTROL DATA

NAME OF STATION: KOAE .2 ~ ’ NAME OF STATION KOJER: 0BS BY NGS
ESTABLISHED BY: L A, CritchlowYEAr: 1977 svaTe: Hawai.i.” BENCH MARK ALSG [] iAdnall
counTy: Hawaltl P STATE b P 1977 FIRST
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: About 7 miles SW of Volcanoes Nat, Park RoRS
HEIGHT OF TELESCOPE ABOVE STATION MARK 5 e FEET. HEIGHT OF LIGHT ABOVE STATION MARK 5 “FEET. q
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND T OBJECTS WHICH CAN BE SEEN SOURCE R L
FROM THE GROUND AT THE STATION
oBsECT TS DISTANCE
rFEET METERS (LT GEODETIC LATITUDE 1;9 31 '3 U .2587? ELEVATION 988 O 5 METENS
UWEKAHUNA HGS 1896 80 00 00:0 EODETIE LONGHTYOE 2 19 3V.69:69 3243 =l
R.M. No. 3 NE 112,664] 34,340 31 36 39
R.M. No. & NW 183,35 { 55884 322 40 27
R.M. No, 3 to R.M. No. 4 177. 37 54, 064 STATE COORDINATES (Feet)
STATE & ZONE CO0E x ¥ (] wrls a1 ANGLL. ]
The station is located in the Volcanoes National Park on the Y 5101 550725471 150702247 o
. . . + °03 29 ”

south rim of a prominent volcanic cone known as Puu Koae, and in an area
known as the Kau Desert.

The station mark is a 1 inch rebar rod driven into the cinder
cone, surrounded by a mass of concrete, with a PK nail in the center

of the top of the rod with an aluminum tag attached and stamped PUU
KOAE RE DEC 1975, It is set on the rim of the crater on the south

PLANE AZIMUTH HAS BEEN COMPUTED BY THE 9 R @ FORMULA NEGLECTING THE SECOND TEAM,

side and about 5 feet lower than a cinder mass to the east and about
4 feet lower than a cinder mass to the west, 10 STATION OR OBIECT 0507:_'-cu-::u~ eLANE aZMuTH " "
To reach the station from the USGS Volcano Observator 0 LLICLE (Fomeuth]
Vs & UacKRRHULA AuS 207 13 B4 207 10 ‘26 " [5101

southerly on paved park road for 1.9 miles to a track road right,*
Turn right on the track road go for about 200 feet to the top a the
ridge. Keep left on track road and go southeast for 0.15 mile to a fork.
Take the right fork and continue on the track road keeping right forks
all the way for 4.0 miles to the cone and the station on the left.
Reference mark 3 is a 1 inch rebar rod driven into the cinders
and sutrounged lta_y tﬁoncrete. The rod projects 2 inches and 18 located on
the east side o e crater, HES - r =
Reference mark 4 ia a 1 inch pebar rod driven into the cinders THZSE UATA USTALNED FROY ADJUSTMERT OF JAN 1979
and surrounded by concrete. The rod projects 3 inches and is located
on the northwest side of the crater.

* From this point a & wheel drive vehicle is needed and there are small
rock cairns along the trail to follow.

M 093

¢ Name of chief of party should be inserted hete. The person who actually visited the station should sign his name at the end of the
tecovery note.

ﬁ‘{é,;.'om‘ 76-96 SUPERSEDES CAGS FORM 938A WHICH MAY BE USED. U.S. DEPARTMENT OF COMMEAGE

o 1.5, B0 1976-645-641/1220 Raglon &
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JUN 1578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

Kupapau (Hawaii Island, E. R. Hand, 1914).—On east coast of Hawalii, on

upapau Point, 3 miles southwest along the coast from the village of Kalapana.
Station is up in the line of large rocks which have been thrown back by storm
surf; it is about 22 meters from the sea, and 160 meters from the g| point to
the northeast where the shore turns abruptly in, to form bay. Marked by a sur-
vey tablet set in & rock which is roughly 3 by 3 by 2} feet, and which is cemented
firmly to rocks below. S o e e R

RECOYERY NOTE, TRIANGULATION STATION

name of staTion, KUPAPAU
esTasLisweo By E.R. Hand vear: 191 < syave Hawaii
Recovereoy:* DM, Whipp °  vean 1967 county. Hawaii
Island: Hawaii '
HEIGHT OF TELESCOPE ABOVE STATION MARK 1’&6 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.

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

DISTANCE
OBJECT BEARING FEET METERS OIRECTION
HETHEIAHULU 1914 ° ) { -{00 00 000
RM No. 1 NE | 26.603 | 8.109 |21 28 o00°° |
RM No. 2 ; SE | 21,951 | 6.690 134 30 56 |.

Station mark was
recovered in good condition. Two new reference marks were e stablished.
A complete description follows:

Station is located about 3 miles southwest of Kalapana village, at
Rupapau Point, about 1800 feet southeast of the highway and 600 feet
southwest of the sharp point where the shoreline turns in to northwest
to form the cove. It is along the tog of a prominent row of larﬁe, Jum-
bled rocks above the smooth lava beac , 39 feet southwest from the south-
west 1 of a row of pandanus trees visible from the highway, and about
175 feet southwest from the end of a large stone wall from which a fence

line runs northwest.
To reach station from the Junction of State Highways 132 and 13 at
Pahoa, go south on State Highway 13 for 11.0 miles to the churches at

continue on the highway 0,05 mile; turn left on dim track road by cattle-
guard sign, and go southeast 0.25 mile to end of road about 50 yards from
a lone coconut tree (the one nearest the highway). Walk southeast from
the coconut palm on a line towards the pandanus trees, about 350 yards
to station,

Station mark is a standard disk stamped "KUPAPAU 1914", cemented in
a drill hole in the top of a 4-foot-square boulder, secured with concrete
onto the rocks on which it sets, and is the highest point of the row of
Jumbled rocks. It is 145 feet northwest of the extreme rock tip at water
edge, and about 8 feet higher than the smooth lava beach ledge.

Reference mark number one is a standard disk stamped "KUPAPAU 1914
NO 1 1967", cemented in a drill hole in a large rock at the north edge of
the row of jumbled rocks. It is 12 feet southwest of the base of the
southwest pandanus tree, projects 2 feet above ground, and is about 14
inches lower than station mark.

Reference mark number two is a standard disk stamped "KUPAPAU 1914
NO 2 19677, cemented in a drill hole in the smooth lava beach ledge, 125
feet north of the extreme south tip of the ledge and about 7.4 feet
low=r than station mark.

*Name of chief of pasty should be ted here. The officer who actuay, ted th.
of the recovery note,

NOTE - One of these s must be used for every seation recovered. USCOMM-OC 27173-P80

(continued on next page)

NOAA FORM 76-31
1-78)

HORIZONTAL CONTROL DATA o 1s1ss2

National Ocean Survey
OLD HAWAIIAN DATUM

STATION 1035

HAWAI I
LATITUDE iS %00’ 10 319 °39’

LONGITUDE 3155 °0Q’ TO 355 °3p°
DIAGRAM NE 51,5 HAWAIN

ADJUSTED HORIZONTAL GQNTROL DATA

KUPAPAU 0BS BY CGS
NAME OF STATION:
HAWALL 191y FIRST
STATE YEAR et
G=1l6241
souAce
GEODETIC LATITUDE: l;g 33 ?::33;33 ELEVATION zz:” -:::ns
GEODETIC LONGITUOE
STATE COORDINATES (Feet)
STATE & ZONE COoDE x v @ onA & ancur

il 1 2101 6699585417 181,286413 + 009°32°

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE 9 'ORA A1 FORMULA NEGLECTING THE SECOND TERM,

GEODETIC AZIMUTH PLANE AZIMUTH ®

tFram coutb) (From soutio) GO0E

TOSTATION OR OBJCCT

LAEAPUK] 66 13 ‘20,3 66 °03 ‘48 " [5101

THE>L UATA UBTALNEL FROYW AUDJUSTMENT OF JAN 1979
THESE CATA SHOULD BL USED FOR ALt SURVEYS AFTER DEC 1975

LevELING BY CGS

3M 100




s, oEeaRTuLAT oF ComERcE HORIZONTAL CONTROL DATA

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

KUPAPAU (continued) OLD HAWAIIAN DATUM

RECOVERY NOTE, TRIANGULATION STATION R

namE oF sTaTion: VIPAPAU’
esTasuiseD BY: JoNoHe 7 vear; 1014 svave: nawall BENCH MARK ALSO []
recovereo ev:* L.i. Critehlow vear: 1977 “county: Howail”

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: 3 miles southwest of [™lajpnna.”

HEIGHT OF TELESCOPE ABOVE STATION MARK ' FEET MEIGHT OF LIGHT ABOVE STATION MARK F 4 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 rECT METERS DIRECTION
o ' "
LARSPUYT 1914 ; 00 00 00.0
ik bibos 26,61 [ 1,109 150 310 3%
®yz i 71,95 { 6.693 263 12 17
The stotion marik and reference narks 1 and % were recoveracé in
~po¢ condition. The distzace to roference morlh 1 checlicd Tlat asainat
1 minute

“he 1007 reccovery note an¢ thc direction was found smcller by O m
24 secconds. Tac Cdistance o refeorence mor: 2 s found lonzer by 0,002
meter ond the dircction was found saller by 09 sccoads. L complete
new descrintion follows.

"he shotion is located 3 1/2 niles southrest ol
/2 mile east ol Stzte Hizne 13 and the entrance to the [
Yoleanoos lationcl Pars, along the shore 1ine ot Tupapeu Point and on
wroverty ovaed oy o Yole~ncas ational Parll.

"o recch the stat ~rom tne Stor of siie Sea (pointed) Church in
v=lsn2n2, ~0 soutnuesh on 3btote Uile r 23 for 3.3 miles to & catule
~ua=d 2nd She entronce o the jlawcil 5lc~noes {tnbionzl Par's. Continue
on Nizhuzy 13 for C,05 iiile to = trac’- rond left =nd & sote on the left.
Turn left sad wass threush the gote ond go easterly on the trac't rood

or 0.L5 =ile so vhere o wire fence and a roclk: wnll joins to-goher on
-he left znd the end of truel traovel (the fence line is the T~tioncl
Pzri Doundary). From hera pack zlong the top of the rock wall to the
end at the weters edsc. Turn lefls and pacl alons the shore line for
about 200 feet to the stotion on the right in 2 jumbled pile of rocks.
Station mark, stamped XUPAPAU 1014, is a 535 dig!: cemented in a
in a L by L foot boulcer wiich nrojcets higher than other

¢rill hole ir
boulders around it and is czhout 2 feet hizher than the smooth lava alon:s;
the ioters edsze. It is 208 feet southiest of the ceast end of the rock
wall. (iote 4}

neference mark 1, stamped KUPAPAU 1914 10 1 19(7, is a C&GS disk
cemented ia 2 drill hole in a boulder which is about 2 feect lower than
the station. + i 1083 feot soutiwest of the cast end of the rock wall.
(ilotc 12¢)

neference mart 2, stamped KUPAPAU 191k 70 2 1947, is & C&GS disk
cemented in = orill hole in =zmooth lova roc!t which is about 7 feet lover
than the station. + is 203 fect southwest of the cast enc of the rocl:
wall, (llote 122)

(R.B.M.,1978)--The station and reference marks were recovered in
good poqdition . .. .
# Name of chief of party ‘should be inserted here. The person who sctually visited the station should signhis name at the end of the
recovery note.,

- HOAA
o 5. B 176 645-861/1220 Reglen €

m%)rom 76-96 SURERSEDES CAGS FORM 5204 WHIGH MAY BE USED
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U.S. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA @ 1s15s2 STATION 1036

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWALI

TIONAL OCEAN SURVEY by the LATITUDE °g50' TO °35"
NAT) + NATIONAL GEODETIC SURVEY National Ocean Survey Toere 152 o gg TAE l;; ogg,
OLD HAWAIIAN DATUM DIAGRAM NE 535  HAWAN
bLa:aspul{li (Hav:l::ii Istl:?d: E. R. fHand, 1914).—On eastern coast of Hawaii,
about 8 miles southwest along coast from Kalapana, and 1} miles southwest from TA
the coconut Sg'roye and grass house (the last grove southwest of Kalapana) at ADJUSTE\QJjQRAEmMTIN' fEYNTROL DA
Laeapl_xkl. tation is directly below and S. 33° E. from the isolated house situ-
ated high up on slope (house of Pea, a native). It is on & mound rising from the saveorstamon. AEAPURT 0BS BY CGS
smooth barren lava, near the point seen from Laeapuki, is 55 meters from the sea H I 191 FIRST
on the east, and 170 meters from the point which bears S, 17° W. Marked by stare, A%AL vean b R aroen
onuBYIVey tablet set in mound, and covered by a small cairn, painted.
isre-se) TEORIT NG GEOOEYIC SURVEY R
RECOVERY NOTE, TRIANGULATION STATION @ ~l6c41
SOURCE
NAME oF staTion: LAEAPUKI 0
estasuiseo ey: E.R. Hand vear: 1914  starve: Hawaii ; 9 18 07.59989 16,6
recoveren ov:*  D.M. Whipp vear: 1967 countv:  Hawaii . o LAy 1;5 ug gZ .gﬂuz.‘) eLevation 5‘4. bl
Island: Hawaii GEODETIC LONGITUDE: 13
HEIGHT OF TELESCOPE ABOVE STATION MARK 1 . 51 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 STATE COORGINATES (Feer)
DISTANCE
oelecT LLLID FELT METERS P aChan STATE & ZONE copE x v #cRA a ancue
PULAMA 1914 ) 00 00 00.0 HI 1 5191 641,508.38 170,596,357 + 0°08 08 °
RM No. 1 S 7 22,129 6.745 138 20 33
RM No, 2 w 19.199 | 5.852 | 231 L2 15
iron pin NNE | 652,0 34 15 33

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ 10RL 61 FORMULA KEGLECTING THE SECOND TEAM,

Station mark was recovered in good condition. Two reference marks

were established. A complete description follows: e g GEODETIC AZIMUTH LANE aZtuuTh cons
Station is located a ong southeast coast of the island, about 8 miles (From south) (From south)
west-gouthwest of Kalapana, 2 miles northeast of where State Highway 13 KAcNA PULNT USGS 60 41 ‘24,5 60 33 ‘16 ° [5101

leaves the coast and bears inland, and 1-3/4 miles southwest of a small
coconut_grove which is the last one southwest along highway from Kala-
pana. It is in the rough lava area between highway and sea, on a round
lava hump about 25 by 15 feet in size and projecting about é feet above
general ground level,

To reach station from the Junction of State Highways 13 and 132 at
Pahoa, go south on State Highway 13 for 11,0 miles to the churches at

THESE DATA UBTALNED FRUYM ADJUSTMENT OF JAN 1979
Kalapana. Continue on the highway, southwest, for 7.0 miles to the last
coconut grove on left; continue on the highway for 1.75 miles to end of THESE DaTA SHOULD 8t USED FOR ALL SURVEYS AFTER DEC 1975
truck travel. Walk southeast across lava area about 500 feet to station.,

Station mark is a standard disk stamped "LAEAPUKI 191", cemented in
a drill hole in bedrock on highest point of the lava mound. It is 530
feet south-southeast of center 1ine of highway and 150 feet north-north-
west of water line,

Reference mark number one is a standard disk s tamped "LAEAPUKI 1914
RO 1 1967", cemented in a drill hole in lava bedrock that projects 1 foot
and is about 4-1/2 feet lower than station mark.

Reference mark number two is a standard disk stamped "LAEAPUKI 19%s,
NO 2 1967", cemented in a drill hole in lava bedrock on a small lava
ridge that is an extension of the station hump. It 1s 1.8 feet lower
than station mark.

Iron gin is a 3/4-inch iron pin wedged in a crevass in bedrock on 3M 101
the top of a lava hump similar to the station hump. It is in the center
of a painted white square.

*Name of chief of parn, erted here. The officer who actually visited the station shouldg S1g0 1S name at the end
of the recavery note,
NOTE - On. ~at be used for every station recovered. USCOMM-DC 27173-PB0

(continued on next page)

NOAA FORM 76-31
(n-78)




5, oepaRTIRNL oF ComtERcE HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC AOMINISTRATION

T roNAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY by the
NATIONAL GEODETIC SURVEY
LAEAPUKI (continued) OLD HAWAIIAN DATUM
RECOVERY NOTE, TRIANGULATION STATION R

NAME OF sTATION: LASAPUFT ‘ N
ESTABLISHED BY: SoD.lle* vear: 191L state: Pawaii 7, BENCH MARK ALSO [
mecovereD By:* L.i. Critchlow Year: 1977 ° countv: al P
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: A iles trest-=southiest of "aladanoe
HEIGHT OF TELESCOPE ABOVE STATION MARK L FEET, HEIGHT OF LIGHT ABOVE STATION MARK l[v o 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 reET METERS DIRECTION

00 00 00.0
16,21 5,854 L0 52 23

about 630 Teet | 143 206 04.6 L
22,1 6.7:9 1 207 31 33
32.47 © ©9.896 °

The station mark, reference serts 1 oond 2 end the iron pin were
recovered in 5ood conGition with the exception the iron pin k sout
rustes away at the base. ~he distance to reference mar
shorter oy 0.0Ch meter ané the direction was found larger by 03 seconds.
The distance to reference mark 2 was found shorter by 0.002 meter and
+he direction was founc amaller by 49 seconcs. The direction to the iron
oin was found s=aller by 23 seconde 4 complete new cescrintion follows.
The station is chout 3 =iles weste=soutinrest of Helapana, Zust
southeast of State Hishway 13y between the road and the shore line,
on a small lava hump avout 150 foot north-northwest of the shore line
ané on property owmed by the lawaii Volecanoes iational Parlie

To reach the station from the Stor of the Sea (painted) Church in
the villarme of Kalapana, 30 south on State lighway 13 for L4.25 miles tO
the District Pa anzer Teadquarter's building on the left (Howall Vol~-
canoes ilational rk). Continue south on hishway 13 for 2.75 miles to
n cimn "] aecapul-i View®. Continue south on highway 12 for 1.5 niles Lo
the station on the left =bout 500 Zeet south—southcast of the hishuay.

Station marl, stanped LARAPUYT 1914, is a C&GS disk cemented in a
¢rill hole in bedroc!: on lighest point of a lava mound which is about
& feet higher than the -cneral arca. It is 530 feet south—-southeast
of tne center linc of hishway 13 (19€¢7 measurcment) and 150 feet est-
nortinvest of the water linc. (ilote 2)

Reference marl: 1, stamped LABAPUKT 1914 NO 1 1957, is a C&GS disl
coriented in a drill hole in bedrock which is adbout b feet lower than
the station. (Hote 122) .

Peference mark 2, stomped LATAPUKI 1914 {10 2 1967, is a C&GS disk
cemented in 2 drill hole in becdrock which is about 2 feet lower than
the stotion. (Mote 12a)

Iron Pin, is a 3/L=inch iron pin wedged in a crevice in becdroclk on
top of a lava huwnp similar to the one the station is on.

&

# Name of chief of party should be inserted here. The person who actually visited the station should sizn his name at the end of the
tecovery oote.

z‘a&,;l"’“ 76-96 SUPERSEDES CAGS FORM 828A WHICH MAY BE USED. Y+ 3

& US PO 1976643 641/1220 Reglon §
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JUN 1678
U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

National Ocean Survey
OLD HAWANAN DATUM

North Rim (Hawaii Island, United States Geological Survey, 1920).—In
southeast Hawaii, on a rocky knob on the extreme edge of Kilauea Crater, about
northwest of Halemaumau. = Mark, a bronze tablet cemented in solid rock.

RECOVERY NOTE, TRIANGULATION STATION

NAME OF STATION NORTH Rm R
estantisuep oy:  U,8.G.S, vear: 1920  srare;  Hawali sench waris) atso
recovereony:  D.M. Whipp vear: 1967  countv: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN; Island:Hawaii

Detailed statement as to the finess of the original descupuion; including rarks fouad, stampings, changes made, and othet pertinent facts:

Station was recovered in good condition.
follows:

Station is located in the Hawaii Volcanoes National Park, about
2-1/L miles southwest of the Park Headquarters Building, 1/2-mile south
of the Volcano Observatory of the U.S. G eological Survey, and 0.7 mile
northeast of where the Crater Rim Road reaches it's westernmost point
before turning back to southeast; at about 3910 feet elevation, on a
rock knob on the west rim of Kilauea Crater,

To reach station from the Hawaii Volcanoes National Park Headquarters
Building, go west on Crater Rim Road for 3.7 miles to end of truck travel
at the westernmost point of the road. Walk northeast across rough area
for about 0,7 mile to station.

Station mark is a V.S. Geological Survey disk, stamped "NORTH RIM",
cemented in a drill hole in a bedrock point, 40 feet west of edge of
crater and 5 feet northwest of a 2-foot cairn,

A complete description

»umC 1.38) U.S. DEPARTMENT OF COMMERCLE
SLOML- L 1aul0ePag COAST AND GEODETIC SURVEY

HORIZONTAL CONTROL DATA 0

isls52 STATION 1037
HAWALL
LATITUDE 19 °00’ T0 )¢ °3g’

LONGITUDE 155 °gQ’ TO 155 °3p’
MAGRAM N 5.15  HAwAl

ADJUSTED HORIZONTAL CONTROL DATA

NORTH RIM

NAME OF STATION

erare HAWALI vean 1920 THIRD

oRDER

SOURCE. G-Spl 56

GEODETIC LATITUDE:
GEODETIC LONGITUDE:

15 25 064212
155 17 26.700

ELEVATION

1151470 perens
350507  eer

STATE COORDINATES (Frrt)

(From sonthi

STATE & ZONE COoDE x v 8 ORA dr anGLr
HI 1 5101 5724100.70 212+499.86 + 0 04 10
" PLANE AZIMUTH HAS BEEN COMPUTED BY THE § '~ A & FoRMULA NEGLECTING THE SECOND TEAM,
GEODETIC AZiMuTH PLANE AZiMuTe "
TOSTATION OR OBIECT i sonth cooe

Q0 309




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

by the

National Ocean Survey

OLD HAWAIIAN DATUM

Nose (Hawaii Island, United States Geological Survey, 1920).—In southeast
Hawaii, 2 miles southwest of Halemaumau, about in line with and halfway
between Halemaumau and Puu Koae, at the lower end of a low ridge of ‘‘pahoc-
hoe” lava on top of a small rocky knob. Mark, a bronze tablet cemented in
solid rock.

RECOVERY NOTE, TRIANGULATION STATION
saue of station: NOSE R
pstaBLsieD BY. U oS.GeS. 1920
RECOVERED BY D.M. Whipp 1967

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

STATE:
COUNTY:

Island:

YEAR:
YEAR:

Hawaii pexci Marke atso (3
Hawaii
Hawaii

Detasled statement as to the tieneas of the original description; ichuding marks faiad, sta=piogs, changes made, and other pertinent facts:

Station mark was recovered in good condition. A complete des~
cription follows:

Station is located about 2 miles southwest of the large parking area
at Halemaumau Crater and 1 mile southeast of the Kau Desert Trail, at
3551 feet elevation, on a rock point on a low, sloping ridge in pahoehoe
lava badlands cut by dry washes.

To reach station from the Hawaii Volcanoes National Park Headquarters,
go west on Crater Rim Road for 4.8 miles to dirt road fork right, at bot-
tom of grade. Take right fork and go 0.5 mile to quarry on left; continue
ahead for 0.9 mile to point of ridge on right. Turn sharp right and go up-
grade along edge of bluff 0.75 mile; take dim left fork down sloping ridge
for 0.2 mile, then continue ahead, down sandy draw, for 0.7 mile. Turn
right, leaving draw, and go west across rough lava area for 0.4 mile to
large wash. From here walk west about 1/2 mile to station.

Station mark is a U.S.G.S. disk, stamped "NOSE", cemented in a drill
hole in a sloping, bedrock ledge projecting 3 feet. It is 3 feet east of
a 3-foot cairn and 60 yards west of I electric cables strung on the ground.

cor CAGS-526 (1981 NOTE: L-wheel-drive vehicle required. u.” - e

USCOMM-DC 18308~

NOSE

NAME OF STATION

HAWATL

STATE

G-SP15¢

SOURCE

HORIZONTAL CONTROL DATA

Q 19155z
All
LATITUDE 15

LONGITUDE 155

DIAGRAM ¢ 5.5

sTaTioN 1038

°a0 'r 70
° 30"
HAWAI

ADJUSTED HORIZONTAL CONTROL DATA

vean 1920

THIRD

is °30'
T0 155 °30

oRAGED

GEODETIC LATITUDE
GEODETIC LONGITUDE

15 23 13.215
155 18 16.722

ELEVATION

1082425 werens

3550.6  reet

STATE CODRDINATES (lert)

STATE & ZONE

copE

x

v

HI 1

5101

5674325+ 85

201,095.70

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE §

RA O FORMULA NEGLECTING THE SECOND TEAM

TOSTATION OA 0BJECT

GEODETIC AZIMUTH

{1 rom sonth)

PLANE AZIMUTH
w wavuill

[

cooE
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JUN 1978
U. €. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEANSURVEY , NATIONAL GEGDET IC SURVEY

Observatory (Hawaii Island, United States Geological Survey, lQZO).—Ip
southeast Hawaii, at the Hawaiian Volecano Observatory, Kilauea Voleano, in
the center of the top of the concrete pier projecting up through the floor of the
front porch of the observatory building. Mark, a bronze tablet cemented in

the concrete.
RECOVERY NOTE, TRIANGULATION STATION

naue of station,.  OBSERVATORY
ESTADLISHED BY: USGs vear: 1920  state:  Hawali sexcu marxes aLso =
D.M. Whipp vear: 1967  counry: Hawaii

RECOVERED BY:
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii

Detailed statement as 1o the fitness of the ariginal descupteon; including marks found, stampings, changes made, and othe pertinent facts:

Station
mark was recovered in good condition, however the observatory building
mentioned in original description has been removed and the station now

sets in lawn area on west side of the Volcano House Hotel, about 500
feet southwest of the park headquarters building.

Station mark is a U.S. Geological Survey disk, stamped "3979", set
in the top of an 18-inch-square concrete monument 7 feet tall and with

4 vanes at the bottom. It is 27 feet southwest of the hotel wall,
opposite the point where a glassed-in walkway begins, and is at the

base of a lawn terrace. ‘(-\18 o
nches square

<—7 ft. high

HORIZONTAL CONTROL DATA a

National Ocean Survey

151552 STATION 1039
HAWAII
by the LATITUDE g °gg’' TO jg °3p’

LONGITUDE 155 © 00’ T0 155 °3p’

OLD HAWANIAN DATUM DIAGRAM NE 5.1,5 HAWAIL

ADJUSTED HORIZONTAL CONTROL DATA

OBSERVATORY

NAME OF STATION

R srare  HAWALL vean 1520 THIRD

sounce O-SP156

OROER

15 25 55.%638
155 15 41,092

GEODETIC LATITUDE
GEODETIC LONGITUDE

ELEVATION

1212458 wevens
357545  ceer

STATE COORDINATES fFeet)

STATE & ZONE cooE x v

A ond ar ancuE

HI 1 5101 5824201.88 217,515.03

+ 07064 46

" PLANE AZIMUTH HAS BEEN COMPUTED @Y THE g ~H A o FORMULA NEGLECTING THE SECOND TERM,

FoAu CRAGS-526 11.85)
us.

COMM.OC 1a308-Fes

U.S. DEPARTMENT OF COMMENCE
COAST AND CLODETIC SUAVEY

TOSTATION OA OBJECT

GEODETIC AZIMUTH
(1 ei:me south)

PLANE aZIMUTH ®
(From wontls

COoE




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

NATIONAL OCEAN SURVEY , NAT JONAL GEGDETIC SURVEY

T SRR
) Form

B Tav. Aug. Ins
NamE oF StaTion: OHAIK EA (HTS)

CHIEF OF PARTY: C,.T. Husemeyer
NOTE,*

HEIGHY OF TELESCOPE ABOVE STATION MARX

by the

HORIZONTAL CONTROL DATA

National Ocean Survey
OLD HAWAIIAN DATUM

DESCRIPTION OF TRIANGULATION STATION

STATE: Bawail  County: Hawaii
Year: 1949 Descrlbed bys C. Jo Hoeppel
1.03  meTERs.t HEIGHT OF LIGHT ABOYE STATION MARK METERS,

The station

Hawaii National Fark Eeadquart:

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
omsgcT DISTANCE DIRECTION
foat meters
O 7 7

VOLCANO HOUSE FLAG (HGS) 00 00 00

UWK AEUNA (HGS) 07 38 39,97
pipe | R. M, # 2 SSW 26,740 T.847 118 83 16
pipe | R. Mo # 1 ENE 36,466 10,810 340 46 41

is looated on a grassy side hill about 3 miles wegt of the
ers, about 1.3 miles north of the road whioh runs betwoen

the Hawaii National Park and Naalehu, about 0.1 mile south of o grove of Koa trees and

about 250 feet west of a wire

to a water tank and a oorral;
through a board gate
pass through a board gate,
station.

0.73 meter above

each side.
Reference
set in the top of a 2 1/
about 2 feet lower than
Refer
aet in the top of o 2 1/2

To reach from The Hawaii National Park
the road whioh leads toward Baalohu,for 2.1 miles; continume straight ahead, westerly,
for about 2 miles; turn right, {os
turn sharp right and go northeast o
and follow the traok road mortheast for about
and go northerly,
An iren target is set at the statiom

The station is the oenter of a 1 7/6 inch irom bar
the top of a triangular slab ot.omuto whioh 13 about 7.6 feet cn

Sark number 1 is a stendard disk,
2 inoh iron pipe which projects about
the station.

© mark number 2 is a standerd disk,
inch iron pipe whioh projects about

fonce, Higher ground is to the north and west.

Headquarters; go westerly, on

onto a graded roed, and go westerly for about 1.5 mi
{out 100 yards; pass

1.6 miles; turn left,

aorogs oountry for about 1 mile to the

and should aid in future recaverye

which projeots

stamped CHAIKEA NO 1 1949,
1 foot, It ie located

stamped CHAKEA KO 2 1949,
1 foot. 1t 1s looated

about 8 fest lowsr than the station.

s of nd

1Te only, when no L

cleakwive, referred to initlal statien.

1080031 u. 6. sevisuaInT PR.aTins GrPIEE

(continued on next page)

NOAA FORM 76-31
{11-78)

a 191552 STATION 1040
HAWAI I

LATITUDE 15 °00’' T 35 °3p’
LONGITUDE ;55 ° g’ TO 155 °30’

DIAGRAM e 5.5 HAwall

ADJUSTED HORIZRNTAL GQNTROL DATA

OHAIKEA HTS

0BS BY CGS
NAME OF STATION
srare. | FABRILL vean, 1949 FIRST onoen
ve 9279
sounce
GEODETIC LATITUDE 19 25 41,2706 ELEVATION 1307.8 mETEAS
155 2y 45,7814a6 4291
GEODETIC LONGITUDE FEET
STATE COORDINATES (Feet)
STATE & ZOne cope x v o orA ai ancue |
H1 1 5101 555,4042.83 216,017,06 +

0 03°04 -

° PLANE AZIMUTH HAS BEEN COMPUTED BY THE § oRA @ FORMULA NEGLECTING THE SECOND TEAM,

GEODETIC AZIMUTH FLANE aZiiyTH "
TOSTATION OR OBJECT (Froms south) (Frows ity cooe
JAEKAHUIA HGS 274 16 '35.9 274 '13 '32 7 |s5101
THESE UATA ARE U3TALNED FROM ADJYSTMENT OF 1951
M 119
-




Jun 1978
U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
AT AL ocean SURVEY , NATIONAL GEODETIC SURVEY

OHAIKEA (HTS) {continued)

ronu 526e

U.S. DEPARTMENT OF COMMERCE
18-18-89)

‘COAST AND GEODETIC SURVEY

RECOVERY NOTE, TRIANGULATION STATION
name of station: OHATKEA (HTS) '

estapLisep 8Y:  C,T. Husemeyer YEAR: 1929 STATE: Hawaii
recovereo ay:"  D.M. Whipp vear: 1967 county: Hawaii
Island: Hawaii

HEIGHT OF TELESCOPE ABOVE STATION MARK Oo METERS, WEIGHT OF LIGHT ABOVE STATION MARK

NATIONAL GEODETIC SURVEY
OLD HAWAIIAN DATUM

METERS.

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN

FROM THE GROUND AT THE STATION

DISTANCE
OBJECT reeT 'I METERS DIRECTION
UWEKAHUNA (HGS) 1896 ----1949 DISPANCE gnd DIRECTION-----1 00 00 00.0
M No. 2 SSW | 25.740 | 7.847 |11 14 36
DWEKAHUNA (HOS) 1896 ~---1967 DISPANCE gnd DIRE TON_-—-~1 00 90 00.0
o. ‘T'25.739 | 7.865 111 15 1
™ No. 3 wNw | 200865 | 9:103 . |204 %3

station mark and reference mark number two were recovered in

Reference mark number one was found destroyed.
A complete description follows:

dition.
mark was established.

ood con-
A new reference

station is located about 5-1/2 miles west of the Hawaii Volcanoes

National Park Headquarters and
at about 4288 feet elevation,
south side of a wooden water tank.
the station appears to be on the high point of a ridge.
To reach station

go west on Crater Rim Road
and go southwest on State Highway 11 for 3,5 miles to side
mile past milepost 35. Take side road and go
Pass through gate and g0 0.1 mile to pump station at corrals.
right and go upgrade 0.1 mile to metal gate.
field road for l.l miles to second gate.
mile; take left fork, northwest, upgade,
corner. Pass through gate, then le

go 80 yards to stationm.

1-1/2 miles northwest of State Highway 11,
on grassy slope with scattered trees, on
When seen from down on the highway

from the Hawaii Volcanoes National Park Headquarters,
1.8 miles;“turn right and go 0.1 mile; turn left

road right, 0.5
1.0 mile to locked gate.

‘Turn sharp

Pass through gate and follow
Pass through gate and go 0.5

for 0.8 mile to gate in fence-
through gate in fence on left,

and

Station is marked by a 2-1/2-inch hole in the center of a triangular,

concrete platform about 7 feet on each side and projecting 8
2-inch, steel shaft 2 feet long is centered vertically over th
holds a red and white metal target.
of water tank,
gouth-southwest of the T-fence corner.

Reference mark number two

9.5 feet west of the

Station is 34.5 feet southe
4.5 feet east of a 1-1/2-inch pipeline and about 2

inches. A
e hole and
ast of edge
50 feet

4s a standard disk stamped "OHAIKEA NO 2
1949", cemented in the top of a 2-inch iron pipe projecting i inches. It is
pipeline and L feet lower than station platform.

Reference mark number three is a standard disk stamped "OHAIKEA HTS

1949 NO 3 1967",
inches.
as station platform.

NOTE: A 4-wheel-drive vehicle is required.

cemented in a drill hole in bedrock area projecting 3
It is 18 feet south of edge of water tank and at same elevation

Key for locked gate was obtained at the Hawaiian Ranch Co.

office in Naalehu.

*Name of chief of party should be inserted here. The officer who actually visited the station should sign his name st the end

of the tecovery note.
NOTE - One of these forms must be used for every station recovered.

USCOMM-DC 217173-P8¢

by the

.

NOAA FORM 76-96
11=72)

HORlZONTAL CONTROL DATA Quap 191552 STATION 1040 $

LATITUDE o ' 10 S
LONGITUDE o + T0 ol .
DIAGRAM
RECOVERY NOTE, TRIANGULATION STATION R

wame oF station:OHATKEA HTS' »

estanLisnep svC, To Husemeyer’ vear:1949 srareHawail”,
recovereo 8Y: L A, Critchlow’ veari1977  countyHawali
AIRLINE DISTANCE AND DIRECTION FROM NEAREST rownabout 18 miles NE of Pahala” i,
MEIGHT OF TELESCOPE ABOVE STATION MARK 4' FEET. MEIGHT OF LIGHT ABOVE STATION MARK 4

BENCH MARK ALSO []

FEET.

DISTANCES AND DIRECTIONS TO AZINUTH WMARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION

DISTANCE
METERS

OBJECT BEARING vEET OIRECTION

UWEKAHUNA HGS 1896 06 00" 00"
RM 3 NW 29,88 9,107 ]204 37 54
RM 4~ NE 67.075 | 20,445 |367 35 33

The station and reference mark 3 were recovered in good condition,
The distances and directions measured on this date compare favorably
with the 1967 measurements, A new reference mark 4 was established,
The 1967 recovery note is adequate with the following additions,

To reach the station from the junction of State Highways 11 _and
19 in Hilo, go southwest on Highway 11 for 34 miles to Milepost 34,
Continue on the highway for 100 feet to track road on the right, Turn
right and go west-southwest on a track road 0.95 mile to locked ate,
Continue ahead on track road to some water tanks and a corral. %\:m
right and go northerly up hill on dim road for 0,5 mile to gate.
gate and comtinue up grade to a road fork. Take left fork
and go 0.15 mile to fence cormer on the left, Continue on up hill
on dim road for 1.2 miles to water tank and the station site,

Reference mark 4, stamped GHAIKEA 1949 NO &4 1977, is a NGS
tablet cemented in a dril1l hole in a rock outcrop projecting 0.2
feet above the ground, 57 feet north-northeast of 2 wooden water tank
and 19 feet east of a steel water pipeline,

Pass

Name of chief of party should be inserted hete. The person who actually visited the station should sign his name at the end of the
recovery note.

SUPEMSEDES CAGS FORM 8284 WHICH MAY BE USED U.S. DEPARTMENT OF Colﬂssii

@ U.S. G0 1976-645-461/1220 Beglen €




o

U.S. DEPARTMENT OF COMMERCE HORIZONTAL CONTROL DATA 0 is1ss2 STATION 1041

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWALT
NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY by the LATITUDE 19 99’ TO 1g ©°39°
National Ocean Survey LONGITUDE )55 ©3g* TO 155 °39°
OLD HAWAIIAN DATUM OIAGRAM NE 515  mawan
N O O R l G INA L T EXT ADJUSTgp‘J{ijgQ,Nw RUNTROL DATA
Ohale (HGs) (Hawall Gounty,Hawais,HGS,1897! .., United States
Geological Survey, 1920).—In southeast Hawaii, on a rock hill about 4 miles OHALE HBS 08S BY CGS
south of Halemgumau. Marked by a flagpole in the center of a large terraced NAME OF STATION
cairn of rock. A bench mark southeast of the station is 18.7 feet from the station srare, HAWALT vean 3897 FIRST
in azimuth 49° 42’. " onoen
f RECOVERY 5.b
O TN ShSoMmence DESCRIRIION. OF TRIANGULATION STATION
Form 838 velocll
Bev. Aag. 18 SOURCE —
Name or STaTion: OHALE (HGS) STATE: Hawa1iCounNTY: Hawail
Established By; Hawaiian Gov. Surve 189 z 3
CHIEF OF PARTY: L-y‘C. Wilder YeAR: 19y4'9 z Described by: ¢, . Hoeppel GEODETIC LATITUDE: 1;: 1; 1:';’2‘;3,:: ELEvation ;glg's METERS
NOTE,* | HEIGHT OF TELESCOPE ABOVE STATION MARK 1l .28—' METERS.t HEIGHT OF LIGHT ABOVE STATION MARK METERS, GEODETIC LONGITUDE: * 1 FEET
Surface-station mark, l DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND
Underground-station mark WHICH CAN BE SEEN FROM THE AT THE STATION
. [ BEARING, DISTANCE T oNg STATE COORDINATES (Ferr)
fet L] ’ L
s (HTS) " 00 00 00 ~ STATE & 20NE »con! x v ¢ orA a ancit
R. M. 1 ,B. M, {USGS) = SW=|18,743= 5.713- |348 23 38 - Iy el 211137 189,093.61 |+ 070423 "
The station 1s located on the summit of a low lava mound
which lies about 6 miles south of the Hawailan National Park Headqmtepg: ° PLANE AZIMUTH HAS BEEN COMPUTED BY THE 8 "3R4 81 FORMULA NEGLECTING THE SECOND TERM
about 6 miles north of the sea®and about 0.6 mile north of the graded R
road which leads toward the HninaHzali.’ TOSTATION 0A 0BJECT nsm::ncnzur:nn "“:.NE ‘z"::,m cooe
. To reach from the Hawailan National Park Headquarters 3 8o - — e
westerly, on the road which leads toward Naalehu, for 2.1 miles] turn 1ott, UAERARULA HOS 172 v2 26,3 | 171758 03 - [5101
onto the Crater Rim Road, and go _south and east for 5.3 miles to the inter~

section of the Chain of Craters Road; turn right and go southeast for 2,3
miles; turn right, onto a graded road, as per the sign reading Kipuka
Nene Picnic Grounds, and 80 westerly for 2.8 miles to the end of truck
travel, From this point pack northwest for about 0.6 mile to the high
ground and the station. .

. The station is the center of a 2 1/2 inch iron pipe
which projects about 3 feet from the top of a triangular slab of conorete
which 1s about 6 feet on each aside and about flush with the surrounding

rook,

Reference mark number 1 is a U. S, Geological Survey
bronze, bench mark, atemped 3314, set into a drill hole in a bed rock
outcrop which projects about 10 feet on the southeast side., It 1s located
4.85 feet lower than the station. =

This station wag monumented in 1938 by the Hawaii Torritery Survey,
with concrete inatrument platferm, metal pole and target. At that time they recoversd
& copper bolt driven in a drill hele in paboshoe and their installation including the = |
3} inch pipe montioned, ever the mark found, Distance teo R.E. Ne.l B.l, (USGS) '

Detalled d

THCSE UATA UBTALNED FROM ADJUSTMENT OF JAN 1979

THISE UaTA SHOULD Lt USED FuRr ALL SURVEYS AFTER DEC 1975

checks,
B 3M 120
. \ﬁ;g
“ - i3
}
il
*Refers to betes | ls of trlangulation and Sl o o lockwise, refarred te Initial s
17 caly, when ne lovell 0 =001 . 8. coverancat rmm @
 E—— -

(continued on next page)

NOAA FORM 76.31
{1-78)




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

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY
OHALE (HGS) (continued)

U.S. DEPARTMENT OF COMMERCE

roRu 5260
COAST AND GEODETIC SURVEY

19-10.80)

RECOVERY NOTE, TRIANGULATION STATION

OHALE (HGS)

GS e
D.M. Whipp

NAME OF STATION:
ESTABLISHED DY:
RECOVERED 9¥:°

STATE Hawaii
COUNTY Hawaii
Island: Hawaii

vear: 1897
vear: 1967

1,65 metess,

HEIGHT OF TELESCOPE ADOVE STATION MARK

HEIGHT OF LIGHT ABCVF STATION MARK

HORIZONTAL CONTROL DATA

by the
NATIONAL GEODETIC SURVEY
OLD HAWANIAN DATUM

FROM THE GROUND AT THE STATION

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN

DISTANCE

OBIECT BEARING

FEET METERS

Quap 191552 STATION 1041

LATITUDE o ¢ T0 b
LONGITUDE Q (1Y Q 0
DIAGRAM

PUU HULUHULU (HGS) 1891 ---1949 DISTANCE and DIRECTION--S

BM (UsGS), R.M. 1 SW 18.743 | 5.713
PUU HULUHULU (HGS) 1891 ---1967 BISTANGE and DIRECTION---
B 3314 (USGS) (RM No, 1) sW | 18,706 | 5.702
RM No, 2 NE 11.561 " 3.525

Station mark and USGS Bench Mark used for RM No. 1 were recovered in
number two, was established.

good condition. A new reference mark,
complete description follows:
Station is located in

the Kau Desert area of Hawaii Volcanoes
Park, about 5-3/4 miles south-gouthwest of the Park Headquarters,

A

National

& miles measurementse.

south of Halemaumau Crater, and 1/2-mile north of the hairpin curve in

the Hilina Pali Park Road, from
westward, It is on the summit of
surrounding area and at 3318 feet elevation.

To reach station from the Park Headquarters, go south,
of the Volcano House Hotel, and follow the Crater
L.l miles to crossroad. Turn left and go 2.5 miles on
ters Road; turn right on Hilina Pali Park Road and go 3.
paved road about 100 yards before reaching the hai

Station is marked by a 3-inch hole
concrete platform that is 7
rock. A 2-1/2-inch iron pipe,
the hole, supported by 3 iron legs
supports an B-foot, red and white metal target.

USGS Bench Mark 3314 (reference

vhich point the Footprints Trail runs
a lava mound about 25 feet higher than

passing to left

Rim Road southerly for
the Chain of Cra-
miles; leave

and go
Pack north-

feet on each side and flush with surrounding
2 feet long, is mounted vertically over
embedded in the concrete platform,

and

mark number one) is a U.S. Geological

Survey disk stamped #3314", cemented in a drill hole in the square-edged

lava rock ledge southwest of station.

it is 1 foot north of south edge

of ledge, projects 3-1/2 feet above ground and is 2.8 feet lower than

station platform.
Reference mark

pumber two is a standard disk stamped "OHALE HGS 1897

NO 2 1967", cemented in a drill hole in bedrock in the northeast end of

the station mound, O.4 foot lower than station platform.

*Name of chiet of party should be inserted here. The officer who actually visited the
of the recovery note.
NOTE - One of these forms must be used for every station recovered.

station shoffld AIgn D1s name at the end

USCOMM-OC 27173-788
tecovery note.

NOAA FORM 76-96
{1=72}

The station mark,
mark 2 were recovered in good condition and the distances and directions
to the marks measursd on this date compared favorably with the 1967
The 1967 recovery note is adequate.

SUPERIEDES CHGS FORM BI0A WHICH MAY BE

R
RECOVERY NOTE, TRIANGULATION STATION R
name oF sTaTion: OHALT HGS "
estaauisuep By: HGS * vear: 1897  srare: Hawail’ BENCH MARK ALSO []
necoverep ay:s L.A. Critchlow vear: 1977 7 couwrv: Hawail - i
METERS AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: 5-3/4 miles 3SW of Park Hradquarters
HEIGHT OF TELESCOPE ABOVE STATION MARK [‘ FEET. HEIGHMT OF LIGHT ABOVE STATION MARK /| FEET.
DIRECTION J DISTANCES AND DIRECTIONS TO Al.“"::o‘:“?:‘('ﬁ‘:o‘unu!:ig :::“:‘r::?o:aou”‘iut OBJECTS WHICH CAN BE SEEN
o . o DISTANCE
I 00 00 00'0 OBJECT BEARING FTT METERS DIRECTION
156 28 43 . 3 o %
- 00 00 00.0 UWTKAHUNA HGS 1896 L 00 00 00
156 140 50' B RM 2 : NE 11.57 | 3,528 49 32 37
328 37 39 RM 1 5% 18.72 5.709 {237 31 15

3314 USGS (reference mark 1), and reference

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

uUsED. U.S. DEPARTMENT OF Collllasii

@ 1.5, CPO: 1976-645-841/1270 Reglon &




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

NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY

ST " DESCRIPTION OF TRIANGULATION INTERSECTION STATION
Pahala, Hawaiian Agriculture
Name oF StaTion: CO. Mill Stk Year: 1967 Svate: Hawaii County: Hawaii

X Island:Hawaii
Cwier oF PaRTy:  D.M. Whipp

Description, including sketch of object:

Located in southern part of the island, in Pahala Village, at the
Hawaiian Agriculture Co. Sugar Mill.

Station is the center of the tall, steel stack about 125 feet
high, brown-colored with black top section, and supported by 3 sets
of guy cables, It sets between the first two gable roofs at the

southwest end of the row of 4 gable roofs which cover the large, main
building.

30

Described by

by t
National Oc

0. 0. eovenzmint petaTins e7ICE  10—80001-1

he

ean Survey
OLD HAWANAN DATUM

NAME OF STATION

HORIZONTAL CONTROL DATA

a 161552

HAWALI
LATITUDE

s %00’ TO

LONGITUDE 355 ©gg’ TO

DIAGRAM g 5.1 s

HAWAI

15 %30’
155 °30’

ADJUSTED HORIZONTAL CONTROL DATA

PAHALA HAWAIIAN AG CO MILL STK

STATION 1042

STATE HAWAI l YEAR 1967 TH!RD OROER
sounce 6-13603
GEODETIC LATITUDE 19 12 ‘o0, 4164 ELEVATION METEAS
GEODETIC LONGITUDE 155 28 47. 5741 FEET
STATE COORDINATES (Feer)
STATE & ZONE cope x v 9 onA a ancee
HI 1 5101 5064941430 133,191.07 + 000 26

° PLANE AZIMUTH HAS BEEN COMPUTED DY THE § ORA @ FOAMULA NEGLECTING THE SECOND TEAM

TOSTATION OR OBJECT

GECDETIC AZIMUTH

(From semtb)

PLANE AZIMUTH
(From v

oy cooe

O

QF 458
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JUN 1678
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY | NAT JONAL GEODETIC SURVEY

DEPARTMENT OF COMMERCE
U. 5. COAST AND GEDOETIC SURVEY

Bendue i PAHALA
Name oF StaTion: WEST BASE (HTS )Svare:

DESCRIPTION OF TRIANGULATION STATION
BAWAZZcounry.  [AHAPJSTRION

Cueror ParTy: L, O, WILDER  Yean: 19M9 Described by: 0, J, HOEPPEL
NOTE,» | WEIGHT OF TELESCOPE ABOVE BTATION MASK ] ,Q  METERS.t HEIGHT OF LIGHT ABOVE STATION MARK BETERS.
Surface-station mark, l DISTANCES AND DIRECTIONS TO AZIMUTH MARK, MARKS AND
Underground-station mark WHICH CAN BE SEEN FROM THE GROUND AT THE STATION
onsEeT DISTANCE 5
foat | meters - - —
KAHAEA 2 00 00 00
122 RM 1 8 18.939 g.ﬂg 189 27 o8
120 R X 2 NV | 20.059 | &. 317 % 59
PUU ULAULA (metal target) 55 23.9

The gtation 1s located on open pagture land about 2 1/2 miles
south gouthwest of Pahala, about 2 miles northeast of Pungluu, about 1.7
miles north of the ocean, about 1 mile southeast of the road whieh rung
between Naalehu and Hilo, about 300 yards so utheast of a wooden water
::outraoo‘yards north of & small stream and about 100 yards southeast of a
re fenew. 0 .

To reach from the pest office at Kealehu; go easterly, on the
road whieh leads toward Hilo, for 3.5 miles; pass the sugar s 1n the
villsge of Honuapo, and continue northeagterly, toward Hilo, for 6. miles;
turn sharp right, onto the old highway, and g0 southerly for 0.1 o3
turn left, pass through a board gate, and go eoutheast, across the pasture,
for 1.2 miles to & wire fenos and the end of truck travel. From thig
point pack southeasterly for about 100 yards to the station.

HORIZONTAL CONTROL DATA

National Ocean Survey
OLD HAWAIIAN DATUM

a 161552 STATION 1043
HAWAI I )

LATITUDE 1 °gg’ TO ¢ °3p°

LONGITUDE 355 °gg’ TO 355 °3p’
DIAGRAM e 51,5 HAWAI

ADJUSTED HORIZONTAL CONTROL DATA

nawe or station PAHALA WEST BASE HTS

The gtation 1g the center of & 2 inch hole in the top of a
sonorete pyrsuid which hag a base of about 2 1/2 feet and 1s ebout 2
feet in height.

Reference mark number 1 is a standard digk, stamped WEST BASE

NO 1 1949, set into @ drill hele in bedroek which proJjecte about 6 inches

and 1s looated about 2 feet lower than the gtation.

Referenoe mark number 2 18 & standard digk, stamped WEST BASE
NO 2 19‘!-9, get into & 4rill hole in bedrook whish projeots about 1 foot
and 1s about the same elevation as the agtatien.

od cloilewise, referved

17 ealy, when fovoling M—043-1 . 6. Soviaantat PmaTion eFvICE

(continued on next page)

NOAA FORM 76-31
{11-78)

state. HAWAIIL 1945 SECOND Snoen
sounce 6= 9279
GEODETIC LATITUDE 15 09 '1'40.611 ELEVATION 3607 wmevens
GEODETIC LONGITUDE 155 29 23.104 120 FEET
STATE COORDINATES (}ees)
STATE & ZONE copE x FRETY- QP
HI 1 5101 5034536.52 119+491.53 + 00012
H PLANE AZIMUTH HAS BEEN COMPUTED BY THE @ ORA a) FORMULA NEGLECTING THE SECOND TERM
GEOBETIC AZIMUTH PLANE AZIMUTH *
TO STATION OR OgJECT (From santh) Frona pwaith? e
PUNALUU 67 24 50.8 67 24 39 5101
QE 161




u.s. nEPAnTuiHFoF ]t;gZusEacs HOR‘ZONTAL CONTROL DATA Quap 191552 STATION 1043

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

A TIoNAL OCEAN SURVEY , NATTIONAL GEODETIC SURVEY by the LATITUDE ° 1 10 Q¢
NATIONAL GEODETIC SURVEY LONGITUDE o s 70 o 1
PAHALA WEST BASE (HTS) (continued) OLD HAWAIAN DATUM DIAGRAM
FORM 460 U.S. DEPARTMENT OF COMMERCE
(9-18-80} COAST AND GEODETIC SURVEY R

RECOVERY NOTE, TRIANGULATION STATION
wame of station: PAHALA WEST BASE (HTS)

estasuisHeD 8y: Lo.C. Wilder vear: 1949  svate: Hawaii
recovereoev:* D.M. Whipp vear: 1967 counvy:  Hawaii
Island: Hawaii
HEIGHT OF TELESCOPE ABOVE STATION MARK 009 METERS, HEIGHT OF LIGHT ABOVE STATION MARK METERS.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REF E MARKS AND T OBJECTS WHICH CAH BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING FEET I HETERS DIRECTION
PUNALUU----remcmmm e 1949 DISTANGE and [DIRECTION| =-=----- L 00 00 00.0
RM No. 3 513,84 |[156,620 ) 4O 24 02.7
RM No. 2 NwW 20,059 | 6.115 | 64 23 27
RM No, 1 s 18.939 | 5.773 1296 26 36
PURALDU 1949 --~-=-==- 1967 DISTANCP and DIRECTION--=----~- F 00 00 00.0
RM No. 3 WNW ¢ 4O 24 0644 7
M No. 2 W 20,060 - 6.115 64 24 13 -~
RM No. 1 S 18,846 © 5.74h 296 24 52 ’

Station was recovered and all marks found in good condition. The
wooden water tank mentioned in original description is gone. A complete
description follows:

Station is located about 2 miles northeast of Punaluu, 2-1/2 miles
south-southeast of Pahala and 1 mile southeast of State Highway 11, at
about 120 feet elevation on a slight rige in very brushy pasture land,
500 feet southeast of a wire fence.

To reach station from the post office in Pahala, go south on Pikake

St. for 0.2 mile; turn right on State Highway 15 and go 0.85 mile to Junc-
tion with State Highway 11. Turn right and go gouthwest on State Highway
11 for 2.2 miles to diagonal, macadam crossroad. Go left 30 yards to board
gate, Pass through gate and go 0.15 mile to board gate on left (the left

1 of 2). Pass through gate and follow field road southeast 0.3 mile; pass
through metal gate and continue 0.35 mile to where road bears left, oppo-
site a board gate on right. Continue on the road left far 0.3 mile to end
of truck travel where road comes to fence on right on a 30° angle. Walk
southeast across very brushy area for 500 feet to station.

Station mark is the center of a 2-1/k-inch hole in the top of a triang-
ular, concrete pyramid, 3 feet on each side at the base, about 28 inches
high, and 9 inches on each side at the top. The words "WEST BASE 1904"
are inscribed in the concrete on southeast side of pyramid. Station is 3
feet southeast of a cairn with a 7-foot 2 x 4 in it's center,

Reference mark number one is a standard disk stamped "WEST BASE NO 1
1949", cemented in a drill hole in a bedrock outcrop that projects 6 inches
and is 2 feet lower than station mark, hidden in brush and grass.

Reference mark number two is a standard disk stamped "WEST BASE NO 2
1949", cemented in a drill hole in an open, lava area flush with ground
and about 4 inches higher than station.

Reference mark number three is a standard disk stamped "WEST BASE NO 3
1949", cemented in a drill hole in brown bedrock area flush with ground
in pasture, 15 feet northwest of fence line and 130 feet southwest along
fence from end of truck travel.

- pasty should be inserted here. The officer who actually visited the station should sign his nar 2
...... wote.
NOTE - One of these forms must be used for every station tecovered. USCOMM-DC &, .73-PO0




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

SEE STATION PAHALA WEST BASE (HTS)

HORIZONTAL CONTROL DATA o isiss2 staTion 1044

by the

National Ocean Survey
OLD HAWAIIAN DATUM

HAWATL

LATITUDE 1¢ °00’ T0 19 °3p’
LONGITUDE 355 © 33’ TO |55 °30’
DIAGRAM ¢ 5.5 HAWAI

ADJUSTED HORIZONTAL CONTROL DATA

waveorsramon  PAHALA WEST BASE RM 3
stare  HAWALL vean 1949 SECUND onorn
SOURCE G- 9279
GEODETIC LATITUDE . is 09 'l'f" ]"69 ELEVATION R 4045 weveas
GEODETIC LONGITUDE i55 29 28.207 iz4 Feer
STATE COORDINATES (Fect)
STATE & ZONE CODE x v & oud e AN °
HI 1 5131 503,047.72 119,648.66 | + 0 00 10
i PLANE AZIMUTH HAS BEEN COMPUTED iy THE g R4 a FOPMULA NEGLECTING THE SECOND TERM
GEODETIC AZIMLTH PLANE AZMUTH "

7O STATION OR OBJECT (Fram wath) (Frem smntht .

POSITION DETERMINED BY TRAVERSE FROM STATION PAHALA W BASE

AND CHECKED BY ADDITIONAL OBSERVATIONS

Q& léo




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

NATIONAL OCEAN SURVEY | NATIONAL GEODETIC SURVEY

by the

National Ocean Survey
OLD HAWAIIAN DATUM

Pali (Hawaii Island, United States Geological Survey, 1920).—In goutheast
Hawaii, 1% miles west of Halemaumau, at the place where the “pali’’ running
southwest from Uwekahuna gradually disappears into a low rounded ridge.
Station is on low knob of “pahoehoe’ lava. Mark, a bronze tablet cemented in

solid rock.
RECOVERY NOTE, TRIANGULATION STATION R

NAME OF STATION, PALI
gsvanLsnep By:  U.S5.G.S. vear: 1920 STATE: Hawaiil sexcu markes atso [
RECOVERED BY. D.M. Whipp vear: 1967  counrv, Hawaii

Island: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN:

Detadded statement o+ 1o the fitness of the atiginal descnption, including marks lourd, stampings, changes made, and othes peruacnt facts:

Station was recovered in good condition.
follows:

Station is located in the Hawaii Volcanoes National Park, about
3-1/2 miles southwest of the Park Headquarters Building, 1/2-mile south-
west of the Crater Rim Road, and 600 feet southeast of the Kau Desert
Trail, at about 3747 feet elevation, on a low mound which is the highest
point in the vicinity, on the high ground running southwest between the
Kau Desert Trail and a large, sandy draw to southeast.

To reach station from the Hawaii Volcanoes National Park Headquarters
Building, go west and southwest on the Crater Rim Road for 3.7 miles to
end of truck travel where the Crater Rim Road reaches it's westernmost
point before turning back to southeast. Walk nmorthwest about 100 yards
to top of low ridge and the Kau Desert Trail. Go left, southwest, along,
the well-marked trail for about 0.6 mile, then leave trail and go left
southeast, about 600 feet to station

Station mark is a U.S. Geological Survey diek, stamped "PALI", ce-
mented in a drill hole in a 3-foot rock, 6 feet northeast of a cairn.

FoRM C&GS5-526 (1-a5)
USCOMM-DC 18309-Pos

A complete description

IF_CONMERCE
IR o

HORIZONTAL CONTROL DATA

a 161552
HAWAIL

LATITUDE 35 °pg’ TO
LONGITUDE 3155 ° 00"

DIAGRAM (g 5.1,5  HAWAI

15 °30'
T0 155 °30°

STATION 1045

ADJUSTED HORIZONTAL CONTROL DATA
NAME OF STATION PAL l
srave HAWAIX vean 1920 THIRD -
sounce. G=SP15¢
aeabeTIc LaTITUDE 13 24 18,657 cevaron 1142020 werces
GEOOETIC LONGITUDE 155 18 1%.$75 37473  veer
STATE COORDINATES Fect)
STATE & 20NE CODE x v @ ORA ) ANGLL .
HI 1 5101 5674006455 207:£56.79 + 0 0353

* PLANE AZIMUTH HAS BEEN COMPUTED BY THE 6

nA 8 FORAMULA NEGLECTING THE SECOND TERM.

TOSTATION OR OBJECT

GEODETIC AZIMUTH
(Frum vonth)

FLANE aZiMUTH
(From santh)

coone

Q0 306

D




JUN 1578
U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

Panau (Hawaii Island, E. R. Hand, 1914).—On the east
the area known locally as Panau, up on the high shoulder seen
coast from the village of Kalapana, and 9 miles distant.

HORIZONTAL CONTROL DATA

by the
National Ocean Survey
OLD HAWAIIAN DATUM

coast of Hawaii, in
southwest along the
The land around the

station is smooth lava, grass covered, with & very few ohia trees; it slopes gently

toward the sea for a few hundred feet, then drops abruptly to the flat lava be-

0 is5i552 STATION 1046
HAWAL I
LATITUDE 1s °00’' T0 15 °3p’

LONGITUDE 155 ° 00’ T0 155 °3p’

DIAGRAM e 51,5

HAWAN

ADJUSTED HORIZONTAL GQNTROL DATA

5 A L 4 PANAU 08S BY CGS
hind the coast line. To reach station ga to the house of Pea, a native, 50 meters NAME OF STATION,
above the old Volcano-Kalapana trail; from this house the station bears 8. 29° NAKALL 1914 FIRST
W., 1,120 meters. Marked by a survey tablet get in cement on top of a promi- srate: onoER
nent lava mound, about 10 feet above the general level. A tall tree stump is on
mound, between station and reference mar| , which is a tablet set in the mound,
4.45 meters (14.6 feet) from the station, bearing N. 30° W. . Gelbeul
RECOVERY NOTE, TRIANGULATION STATION R b i
NamE ok station: PANAU ] 19 29 21,2590. _ 339,.7 n
estasLiswep sy:  E.R, Hand vear: 1914 statre: Hawaii pescw Marke@) aLso [ uo“:'c "::::F 155 U6 31.28185 ELevaTion. 1114 ::: *
Recoverepny:  D.M. Whipp vear: 1967  counrv: Hawaii LTI
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island:Hawaii
STATE COORDINATES (Feet)
Detailed statement a3 1o the fitness of the otiginal description: including marks found, stampings, changes made, and other pertinent facts: -
A 8 oRA ai aNGLE
Station mark and reference mark were recovered in good condition. Rk [ - ) I
A complete description follows: HL 1 5101 6544912423 177,811,78 + 0°07 ‘48

Station is located about 9 miles west-southwest of Kalapana, 1-3/4
miles northwest of the coastline, 1/2-mile south of the Kalapana Trail
It is along the
ge, on a large
There are a very few scattered

and 1-1/2 miles east of a hairpin curve in the highway.

open, grassy benchland, about 1/4-mile back from cliff ed

prominent lava mound on a slight rise.
ohia trees in the vicinity of the station.

To reach station from the Volcano National Park Headquarters, go south
Turn left and follow the
Chain of Craters Road for 13,7 miles to hairpin curve in highway, at 1250
Pack easterly along open area,
keeping about 1/4-mile back from cliff edge and maintainin
for about 1-1/2 miles to station,at about 1114 feet elevat
Station mark is a standard disk, unstamped, cemented in a drill hole
in bedrock in the highest part of the lava mound, which is about 25 feet
in diameter and extends about 10 feet above general ground level,
hut with corrugated metal roof about 75 yards

on Crater Rim Road for 4.1 miles to crossroad.

feet elevation, and end of truck travel.

There is a small, stone
southeast of station,

Reference mark number one is a standard disk, unstamped, cemented
at about same
It is 4.413 meters,{14.478 feet), from

in a drill hole in the northwest side of top of mound
elevation as station mark.,
station in azimuth 150°,

(continued on next page)

NOAA FORM 75-31
(1i-76)

g same elevation,
ione

" PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ ond o/ FORMULA NEGLECT!

ING THE SECOND TEAM

TOSTATION OR OBJECT

GEODETIC AZIMUTH
(From seuth)

PLANE aZiMUTH ®
(From somih)

cooe

PULAMA

242 03 ‘40,2

THRSE OATA UBTALNLU FROYM ADCUSTMENT OF JAN 1979

241 °55 'Sy 7

THESE OnTA SHOULD 3t USED FOR ALL SURVEYS AFTER DEC 1975

3M 128

S101




5, oEeaRTEN o Epmuerce HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

NATIONAL GEODETIC SURVEY
OLD HAWAIIAN DATUM

PANAU (continued)

RECOVERY NOTE, TRIANGULATION STATION R

NAME OF sTATION: PAIT
ESTABLISHED B vear: 1034 7
RECOVERED BY:*T , ', ahlosr” YEAR: 1077 : i
AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: O 121y *w2s5t=50

BENCH MARK ALSO (]

€ weest of Talannnid
HEIGHT OF TELESCOPE ABOVE STATION MARK ! FEET. 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 rEET METERS DIRECTION
i A ~ [
PUTLIS 200, g 00 00.C
4 . L. e
e : 33.71 i5 58
Wil 1h.53 11 54

he stavion sefarence mari 1 were recovercd in zood condition.
% ¢ifference was noted in the distance to reference mark 1,being 0.014
metars longer coaparec o the 1567 data. No data vas available Tor a
comparison in the direction to reference nark 1., Reference marl 2 was
sct at this time and due to changes a new descripticn follows.

The station is locabted about 9 miles west=soutiwest of Xalapana
ce, 1~-3/k miles northvest of the coastline, 1/2 aile south of the

/2 wiles exst of a hairpin curve in the highway,
tenchisrnd ebout /L nile Lrelr from 3 elilf
E ra mound that is on » slizht -ise. There
are o very fe ohin trees in the vieinity of the station an?
it is in thed Fational Par'-,

“he stotion wes rerched by helicopter, but the 1967 descrintion to
the station should be adequate.

The station marls is o 0235 disk, unstomped, cemented in a drill hole
in lava rock in the hichest pcort of the lava mouncd which is about 25
fect in dizmeter and ertencc zhout 10 fecet above general zround level.
It is & feet west of tle southenst edge of the lcva mound and 3 feet
southeast from the edze of = hole formed by the lova.

Rererence mark 1 is a C™N3 disk, unstampec, cemented in a drill
hole in lava rock in the northwest edje of the lava mound, It is
5.3 fect nortlwest of the hole formed by the lzva and is about the
same elevation as the station mark.

“eference mary 2 is a E3S disk: stamped PANAU 1914 110 2 1977,
carented in a ¢rill hole in lava roci: that projects about 1 foov above
the surrouncing rock. It is 17 feet west ol the edge of a drop—off
and zbout 5 feet lower than the station mari,

» Name of chief of party should be inserted hete. The person who actually visited the station should sign his name at the end of the
recovery note.

NOAA FORM 76-96  SUPERSEDES C4.0S FORU 8204 WHICH MAY BE USED. U.5. DEPARTMENT OF COMMERGE

o S CP0L 1976-645-64171200 Regten &

QUAD 191552

LATITUDE
LONGITUDE
DIAGRAM

STATION 1046

To o r
0 °
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U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

NO TEXT

HORIZONTAL CONTROL DATA

by the
National Ocean Survey

OLD HAWANAN DATUM

@ 151552 STATION 1047

HAWAI I
LATITUDE 319 °pp’ T0 g °3p°
LONGITUDE 3155 °0p’ T0 155 °30’
DIAGRAM \E 5.15  HAWAN

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION p[L!

srate. HAWALL vean 1894 THIRD e
sounce. G=SP15€

asobETIc LaTiTUDE 15 05 D3.114 ccevation wereas
GEODETIC LONGITUDE i55 27 36.750 c2ET

STATE COORDINATES {fecr)

STATE & 2ONE cooe

x v # ORJD d) AMGLE

HI 1 5101

513,729.33 115,307.13 + 0 00 47

° PLANE AZIMUTH HAS GEEN COMPUTED BY THE ¢

RA 61 FORMULA REGLECTING THE SECOND TEAM,

TOSTATION OR OBJECT

GEGDETIC AZiMUTH PLANE azimutn

v sowi From sonth) G908

Q3 255




u.c. DEPAHTMg:\lJ‘I'?OFlggIaMERCE HORIZONTAL CONTROL DATA 0 151552 STATION 1048

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION HAWAT I
NATIONAL OCEANSURVEY | MATIONAL GEODET IC SURVEY _ bythe LATITUDE 35 °gp’ 10 19 ©°3p’
National Ocean Survey LONGITUOE 155 © 99’ T0 155 ©3¢9’
OLD HAWAIIAN DATUM DIAGRAM Ne 535 wawan
lllli'lilamat gHawaiE:i lIz-xl:a.nd, E}/ R. lHand;'t %1914).70n %astern co%st %f Ha.waii,h4
miles west from Kalapana, 2% miles northwest from upapau Point, up on the
tteep slope, 50 meters below timber line. A black lava gow ia between the sta- ADJUSTER HERIZONTAL GERTROLDATA

tion and Kupapau Point. Position of station may be determined as follows:

There is an isolated house belonging to Joe Canario above the trail, and 330 meters wawe os sramion, T UEARA 0BS BY CGS

to southwest in the lava flow is a grave with a llfalvanized iron roof. From the

station the northeast part of Kupapau Point will be seen between the house and srare; TAWALI vean 1914 FIRST

grave; and the coconut grove at Laeapuki will bear S. 20° W. Also from the onoen
station the house will be on range with a small lagoon in the bay just above Kupa-

pau Point. Marked by a survey tablet set in a patch of cement down in a fissure Gel6241

in a natural rock pile some 4 feet high. Reference mark is a tablet set in highest sounce r

part of above rock pile; it is 1.2 feet higher than the station, and is 0.54 meters

' {1.8 feet) therefrom, bearing 8. 34° W. 19 ¥1 2vu,28055 201,5
RECOVERY NOTE, TRIANGULATION STATION GEODETIC LATITUDE. 155 42 34.76289 ELevation er wevess

R GEODETIC LONGITUDE: FEET
same or station, PULAMA

esTanusuen sy: E.R. Hand vear: 1914 state; Hawaii pexcu marks) aLso []
recoverep ov:  D.M. Whipp vear: 1967 counry. Hawaii

STATE COCRDINATES (Feet)

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN: Island: Hawaii .
STATE & ZONE ConE x v ¢ ord a asaic

Detarled statement as 1o the titness of the original descnption; including marks fiund, stampings, changes made, and other pertinent facts: Hl 1 21§l 6274532416 189,873.69 + 0 09°05 °

Station mark and reference mark were recovered and found in good con-
dition. Distance to reference mark was checked and found correct. There
is now a subdivision in the flat land to southeast of station. A com-

plete description follows:

.
PLANE AZIMUTH HAS OEEN COMPUTED BY THE ¢ (“R{ 4  FORMULA NEGLECTING THE SECOND TERM,

Station is located about 4 miles west of Kalapana and 2 miles north-

west of State Highway 13 at about 660 feet elevation, along a ridge line P« KON . \ R
running down from the higher country above. It is slightly left of a TOSIATION 0h osiEcT (From soutb) o cooe
line extended north from the west boundary road of the new subdivision. TAKUMA 276 35 42.7 276 °26 37 ° | 5101

To reach station from the post office in Pahoa, go east O,4 mile; take
right fork and go south on State Highway 13 for 9.7 miles to junction with
State Highway 137. Continue on State Highway 13 for 1.3 miles to the
churches in Kalapana; continue west on the highway for 3.0 miles; turn
right 20 yards then go left for 0.5 mile; take T-road right and go north
1.0 mile to northeast corner of subdivision. Turn left and go west 0,7
mile to northwest corner of subdivision and end of truck travel at 200

feet elevation. Pack natherly, clearing trail up along ridge about TALSE UATA USTALNEL FROM ADJUSTMENT OF JAN 1979
0.3 mile to station. About 1-1/2 hours required to clear trail,
Station mark is a standard disk, unstamped, cemented in rock 1-1/2 THESE DaTA SHOULD BL USED FUR ALL SURVEYS AFTER DEC 1975

feet down inside a narrow depression in the top of a large rock pile
about 8 feet in diameter and projecting about 5 feet above general
ground line. It is on a small flat part of the sloping ridge line and

0 feet south of the first ohia tree on the ridge {about 40 feet tall).
The more dense ohia frowth is uphill about 200 yards and a few are scat-
tered down station ridge.

Reference mark number one is a standard disk, unstamped, cemented

in a drill hole in an outcrogping part of the top of the rock pile. It

is about 1-1/2 feet higher than station mark.,

SM 134

(continued on next page)

NOAA FORM 76-31
11.76)
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U.S. DEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY , NATIONAL GEODETIC SURVEY

PULAMA (continued)

RECOVERY NOTE, TRIANGULATION STATION

~

name oF staTion: PULANA 1
ESTABLISHED BY: 7, K. Hand = . vear: 19014
Recoverep BY:sL, . Sritehlov ~ vear: 1977

AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOVIN:L ‘1il"° west
15 es ue

HEIGHT OF TELESCOPE ABOVE STATION MARK 7 3 Z FEET.
.

STATE: N ,
county: fitvail

oL
WEIGHT OF LIGHT ABOVE

HORIZONTAL CONTROL DATA

BENCH MARK ALSO (]

-

£ ¥alapanz Village

by the
NATIONAL GEODETIC SURVEY
OLD HAWAIIAN DATUM

TATION MARK 6 “FEET.
.

The station and relerence mark 1 were recoversc

DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN

FROM THE GROUNKD AT THE STATION

DISTANCE

©OBJECT BEARING vEET METERS DIRECTION
HATHRIA o ob odlo
w1 gu 1.78 0.545 [ 139 02

e 52,77 13.06L {257 52 01
o 2 L3.77 13.34C

in ;ood concitinn,

but no ¢ata was availzdle for = coaparison chee¥ to reference naark J.

ReCerence marx 7 was sed av this time anc due to

feserintion follovs,

mhe station is locsted 2bout I niles west of

chan_es @ new

ralapan: 7illaze, 7

riles merth of highway 13 =% 2ooutb 70 fTest elevation an® is on prozerty

ovnes by Horons gonsteruction Coipany,
me reach the ststicn from the Janction of S

‘6 the northenst o' v of “al-pan
for .7 wiles to ¥
the hishwav.
road right.

for 1.1 miles to a sice road rightj

road for 1.h45 miles to a cross roac.

road for 0.15 mile to a cross road;

road for 0.2 mile to a side road lefty
paved road for 0.1 mile to a track road on

Tas1na Tillaze an
Gontinn: soutivest on highway 13 for 3.1 niles to a sice
Turn risht, then left and continue west on

Phone Mutber $35-1907.
tate hishways 137 and 7
¥illnze, 8O southwest on hichway "3

2

& two ehurches, one on each sice of

a paved roac

turn rizht and go north on a paved
Turn left and go west on a paved
turn right and go north on_a paved

southwest on the track road for 0.1 mile to the station

Station mark is a C&GS cisk, unstamped, cementec in a drill hole in
rock, 1-1/2 feet down inside a narrow depression in the
rock pile about 8 feet in diameter and projecting about 5 feet above

the general ground line.
about 15 feet higher.

Reference mark 1 is a C&35 disk, unstamped,

hole in the rock that surrounds the station mark anc¢ is

feet above the station mark.
about 15 feet higher.

It is 57 feet west of the

on the right.

top of a large

It is 55 feet west of the track road and

cemented in a drill

about 1-1/2
track road and

Reference mark 2 is 2 1’78 éisv stamped PULAIIA 31014 O 2 1977,
cementec in a crill hole in lava rock and is flush with the sround

sirface.
12=inch ohi

Tt is 55 feet west of the track rcad, 73 lzet
tree and is a-out the same elevation as the stztion mnrb,

RECOVERY NOTE, TRIANGULATION STATION

NaME OF 5TATION: PULAMA
EstasuisHED BY:  E. R. HAND vear: 1914
recoverep py:  Re B. MELBY vear: 1978

STATE: Hawatt
county: Hawaii

AIRLINE DISTANCE AND DIRECTION FROM NEAREST Town: 4 MILES WEBT OF KALAPANA

south of A

pencH Mark) ALso (]

Detailed statement as to the fitness of the origieal desciption; including @arks found, stampings. changes made, and other pertinent facts:

THE BTATION ANOD REFERENCE MARKS WERE RECOVERED

IN QOOD CONDITION.

turn left and go westerly on the
the left; turn left and go

R

QUAD 191552

LATITUDE
LONGITUDE
DIAGRAM

°
°

’
’

STATION 1047

10 o ’
10 ° ’
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U. S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEANSURVEY | NAT IONAL GEODETIC SURVEY

by the

National Ocean Survey
OLD HAWAIAN DATUM

R Y aiaaid DESCRIPTION OF TRIANGULATION STATION

NAME OF STATION: PUN SraTES Hawali county: Hawail. .
CHIEF OF PARTY: K. T, Adams yean: 1929  Locauty: Southeagt Coast of Hawaii,
Surface-station mark, Note,* 4. STANCES AND DIRECTIONS TO MARKS AND OBJIECTE
Underground-station mark, Note,* 08JE0T sTANGE DIRLCTION AUMUTH
Reference mark,  No, ) Mote® 120, H111 i lob coow|
Reference mark, Ho, 2 HNote* 120, R, M, No. 1. 6,29 | 61 50 30

Witness mark, Note,* B, M. No, 2. 32,14 [339 30 00

Witness mark, Note,*

Helght of signal above statlon mark 6  meters,

Height of telescope above statlon mark 1 «8 meters.

Detailed descriptions
A bronse disc set flush in the surface of the lavaon the first
prominent mound of th e pahochoe lava on the seashore east of the twwn
of Punaluu, Hawaii, and one mile B.x N, of the warehouse at Punaluu.
The station mark is about 18 meters from the high water line and about
12 or 16 feet above sea level. A

B, X, No. 1 is on the sams mound,
B, M. No. 2 1s on the lower mound to the westward.

et ~uant ANU GNUDETIC SURVEY R
RECOVERY NOTE, TRIANGULATION STATION
name oF staTion: PUN
estasLisven sy: K.T. Adams vear: 1930  srave: Hawaii
recovereo ay:*  D.M. Whipp vear: 1967  counyv: 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, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
DISTANCE
OBJECT BEARING reer METERS DIRECTION
KAMEHAME NEW (HTS) 1949 ---1929 DISTANCE and DIRECTION---L 00 00 00.0
RM No, 2 32.14 1190 14 12
RM No, 1 o 6,29 (272 34 42
KAMEHAME NEW (HTS) 1949 ---1967 DIISTANCE and DIRECTION--- 00 00 00.0
Punaluu, Hokuloa Church Spire,1967 WSW 188 13 58.4
RM No. 2 WSW '105.354 ' (32.112) 190 1i 14
RM No, 1 NNW- 20,634 6.289 272 33 -

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

Station is located in the southern part of the island, along the
coastline, about 1 mile east of Punaluu village, in rough lava area,
on top of a lava mound.

To reach station from the post office in Pahala, go southeast on
Pikake St. for 0.2 mile; turn right on State Highway 15 and go 0.85 mile
turn right and go southwest on State Highway 11 for 3.8 miles; turn left

on the Punaluu Road and go downgrade 0.75 mile; turn left onto old rail-
road grade and go 0.35 mile to end of road at old dock. Walk easterly
on good trail across rock and lava about 1 mile to station.

Station mark is a standard disk stamped "PUN 1929", cemented in a
drill hole in lava bedrock 20 feet north of the 8-foot-high, sheer south
edge of the mound, It is 5-1/2 feet northeast of a cairn with a 6 x 6-
inch timber 9 feet long in the center, and about 100 feet north of water
line. An area covered with large, rounded boulders begins at east side
of station and runs east about 200 yards.

Reference mark number one is a standard disk stamped "1 19297,
cemented in a drill hole in the north part of the station mound, across
a large crack from station mark and 6 feet east of another large crack.

Reference mark number two is a standard disk stamped "2 1929n,
cemented in a drill hole in a lava area across a boulder-strewn draw
from station. It is 21 feet morth of a bluff edge and about 4 feet
lower than station mark,

NOAA FORM 76.31
n-76)

HORIZONTAL CONTROL DATA

a 151552 STATION 1049
HAWALI

LATITUDE 19 °gg’ T0 g °3p’
LONGITUDE 355 ®gg’ T0 155 °3p’
DIAGRAM g 515 HAwan

ADJUSTED HORIZONTAL CONTROL DATA

NAME OF STATION PUN
srare HAWAII vean 1530 THIRD onoen
sounce 6= 446
GEODETIC LATITUDE 15 08 264595 ELEVATION 8 METERS
GEODETIC LONGITUDE. 155 29 21.4880 SCALED KEET
STATE COORDINATES (Feer)
STATE & ZONE CODE x ¥ PRETY-N R
HI 1 5101 503,654.73 111+621.55 + 0 0013
N PLANE AZIMUTH HAS BEEN COMPUTED BY THE ¢ 1RA 4 FORAMULA NEGLECTING THE SECOND TERW
GEQDETIC AZiMUTH FLANE AZIMUTH
TOLTATIONORIOHIECT (From sonth) (Fraw santh) coge
KAMEHAME NEW 249 56 34 0 249 56 21 5101
QF 035




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

NATIONAL OCEAN SURVEY , NATIONAL GEODET IC SURVEY

NO ORIGINAL TEXT

Puu Huluhylu HGS) (Hawaii County,Hawaii,Ha3,1891; - United
States Geologlcal urvey, 1920).—In southeastern part of Hawaii, in southern
Punn,.about 3 miles southeast of the Voleano House at Kilauea, on the western
and highest peak on the sharp rim of the Puy Huluhulu crater. Marked by a
triangle cut in a stone set firmly in the ground, and three large stones to sup-
port instrument. Also by a stone pyramid 13 feet high.

DEPARTMENT OF COMMERGE

- & 00AsT a%0 agoweTIe svaveY
Parm

Niuz or Suron:  Pun Huluhulu (HGS) e Hawadi Couwrr: Hawail
Eerapusnes ;. H,G,S, Yean: 1891 Locargry: Puna , Hawaii
Recovease sr:Chas L. Murray ye.u: 1938

Detalled statement as to the fitness of the original description:

Location of station: In the S.E. part of Hawail about 3 miles southeast
of the Volcano House on the highest part of the western crater rim of a

prominent hill called Puu Huluhulu. It can be reached by takihg the chain
of Craters Road.

0ld station mark found: Drill hole in A on rock firmly set in ground with
large stonepile over it.

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

7 1/2 feet on each side with 1 7/8 ateel bar 2 feet long set on steel legs

over the station mark which is left exposed to view. 4 standard metal
target is set over the steel ban).

1136 of chief of party should be tnsertad bere. mm-hmwmmmwdum“ammummm -
© & soTmer re e stvwie NOTX.—One of thess fortas st be tsed for every statien recaversd. 1eto03

(continued on next page)

NOAA FORM 76.3)
(n.ze)

by the
National Ocean Survey
OLD HAWAIAN DATUM

RECOVERY NOTE, TRIANGULATION ST, ATION R

HAWAL I
LATITUDE 19 °gp’ T0 39 ©°30¢
LONGITUDE 155 ° 30’ T0 155 39’
DIAGRAM Ng 51,5 HAWAI

ADJUSTED HORIZRNTAL GQNTROL DATA

HORIZONTAL CONTROL DATA @ 15185z sTaTION 1050

PUY HULUHULU HbS 0BS BY €GS
NAME OF STATION
HAWALL 1891 FIRST
STATE vear oRDER
velbc4l
SOURCE
19 22 28,2054 crevation 1049,39 GErens
GEODETIC LATITUDE 155 12 29,49208 v. 3442,8
GEODETIC LONGITUDE. FEET
SBTATE COORDINATES (Feet)
STATE & 20NE CoDE x ¥ ¢ R4 & ancee
HI 1 5101 6004574492 196,602,27 + 070549
° PLANE AZIMUTH HAS BEEN COMPUTED BY THE 8 "RA A FORMULA NEGLECTING THE SECOND TERM.
GEODETIC AZIMUTH PLANE AZimuTH ®
TOSTATION OR OBJECT (From south) (From vouth) cooe
OHALE H.,S 72 56 47,1 72 °50 '59 * [5101

THCSE DATA UBTALNLD FROW AUJUSTMENT OF VAN 1979

TAESE DATA SHOULD Bt JSED FOR ALL SURVEYS AFTER DEC 1975
LEVELING BY CGS

3

4 136




b, e TN AT HORIZONTAL CONTROL DATA s v S Bon0

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

T ONAL cean SURVEY , NATIONAL GEODETIC SURVEY by the LATITUDE ° 1 T0 9.4
NATIONAL GEODETIC SURVEY LONGITUDE o ¢+ T0 © Mo
PUU HULUHULU (HGS) (continued) OLD HAWAIIAN DATUM DIAGRAM
RECOVERY 4558 Akt P Y ig v L LA e R
TEEECEIEIN
O SRR OF TRIANGULATION STATION R RECOVERY NOTE, TRIANGULATION STATION
Rav, Avg. 1983 z B
Name oF StaTion: PUU HULUHULU (HGS) State: Hawall County: Hawall | NAME OF STATION: ggu HULUHULU (HGS) . .
E b . R ESTABLISHED BY: S vear: 1891 | sTATE: Hawaii
Established By: Hawaiian C-Sesl%3s Descrivedbys Co Jo Hosppel necoverepev:t  D.M. Whipp  vEar: 1967 countv:  Hawaii
NOTE,s | HEIGHT OF TELESCOPE ABOVE STATION MARK 0,967 METERS. HEIGHT OF LIGHT ABOVE STATION MARK METERS, Island: Hawaii
Surface-station mark, DISTANCES AND TO MARK, MARKS AND OBJECTS HEIGHT OF TELESCOPE ABOVE STATION MARK () O METERS, HE(GHT OF LIGHT ABOVE STATION MARK METERS.
ground-statlon mark l WHICH CAN BE SEEN FROM THE GROUND AT THE STATION DISTANCES AND DIRECTIONS TO AZIMUTH MARK, € MARKS AHD T OBJECTS WHICH CAN BE SEEN
et DISTANCE DIRECTION{ FROM THE GROUND AT THE STATION
foot meters 5 - ® & DISTANCE
1 . 0 - LS5y PFEET METERS DIRECTION
OHALE (HGS) J _ 00 00 O G 5 =
126°| R M Now 1 ° N-| 32.356 9.862: gg %0 izf %I';A{ig (HGS) 1897 -=-vw-- 1949 DIST\NgE anngIl;?gT[Og-ggg-—-- gg &)g g'c;.o
¢ . - 2,816 | 239 26 47< g . .
B ¥ (USGS) E¢ | 9.2357 2.61 B M (UsGS) E 9.235 | 2.816 [239 25 17
gﬁAﬁE (I{GS) 1897 ecewm=- 1967 DISTANNCEVand DIRECT[ON-E ----- + 00 00 00.0
0. 32.200 { 9.815 “| 98 13 07
The original station consisting of a drill hole in the B :
center of a triangle carved into the I:;ocl;i w:g “t:biﬁedtbiithe 3440 (uses) (RM No. 2) SE 9.244 2,817 ° 239 30 O4
Hawailen Government Survey in 1891. 1912 the orig statlon was tion was recovered and all marks found in good condition. A
recovered by the U. 3. Geological Survey and a new atation,marked by a compggge ge“?.g €ign ?‘ollows: g 3
108, Geological Survey disk, was established. In 1938 the Hawalian Station is located in the Hawaii Volcanoes National Park, about 5.1/2
Territory Survey recoversd the original station, over which they centered miles southeast of the Park Headquarters building and 1/2 mile north of
i a1 7/8 inch iron bar. Accurecy of centering by the Hawaiian Territory he Chain of Craters Road, on the west rim of a prominent, wooded vol-
4 Survey in remarking the station has been accepted as true. Due to thtew canic cone.
method of remarking there is no means of checking the centering of © %o reach station from the Hawaii Volcanoes Naticnal Park Headquarters
iron bar exaotly over the original statlone The center of the iron bar building, go south and east on the Crater Rim Road for 3,8 miles to a
was used as the station for this survey. A new description follows-- crossroad. Turn left on the Chaln of Craters Road and go 4.8 miles to

end of truck travel at a parking area on left and a signboard describing

The station 1s located on the western sumit of a proml- Puu Ruluhulu. Pack northerly on good trail about 0.6 mile to top of

p

nent, wooded, volcanic cone “hich 1lles about 8 miles north of the sea, cone and station.

Aboub 5.5 south 43 degrees east of the Hawallan National Park Hoad- station is marked with a Type D-1 signal built by the Hawaii Terri-

quarters ‘and sbout 0,5 mile north of the Chain of Craters roade . , torial Survey; this consists of a triangular, concrete platform about 7
To peach from the Hawaliian National Park Headquarters; t5° feet on each side and projecting 3 inches. In center of platform is an

south and east on the Chaln of Craters Road for 9,2 miles to the wes 8-inch-triangular hole about 7 inches deep. At the bottom of this hole

side of Alol Crater and the end of truck travels From this point pack is a l-inch-diameter hole in rock which is assumed to be station mark.

northerly, elong a well merked trail for 0.4 mile; take the right hnnds A 2-inch iron shaft, 2 feet long, is mounted vertically over center of

fork, as per the sign reading Puu Buluhulu, and pack easterly for Oe hole, susgorted by 3 iron legs embedded in the platform, and holds a

mile to the summit of the cone and the statlons ped and white metal target 8 feet high. Station is 7 feet west of the
The station is the center of a 1 7/8 inch iron bar which steep drop into crater and about 50 feet north of a stone observation

projects about 2 feet from the top of & triangular slab of cogorete point on crater rim.

Dhich 1s 7 1/2 feet on each aide and projects about 6 inches. Reference mark number one is a standard disk stamped "PUU HULUHULU
Reference mark number 1 15 a standard disk, stamped PUU NO 1 1949", cemented in a drill hole in a 16-inch-diameter bedrock knob

HULURULU NO 1 1049, set into a drill bole in a boulder which 1s about projecting & inches. It is about 2 feet lower than station mark.

flush with the surface of the grounds Tt 1a located on the orest of the Bench mark 3440 (USGS) serves as reference mark number two. It is

rim of the orater.and is about the same elevation as the astation. a U.S. Geological Survey disk, stamped "3440 19127, cemented in a drill
Thé U. S. Geological Survey Disk, stamped 8440 1912, is hole in a bedrock ledge at sheer edge of crater rim, about 2 feet lower

set into a drill hole in a boulder which projects about 2 feet. It 1:;/2 than station mark.

located about 2 feet north of the edge of the crater and is about 1 NOTE: The difference in distance to RM No. 1 was noted and checked

feet lower than the station. and the 1967 distance is correct. It is believed that the 1949 distance

is the slope distance from top of iron shaft to the reference mark, as
indicated by a check.

Ne f party should be inserted here. “The officer who actually visited the station should sign his nam
- P 1t 2 loas of lass = d clockwise, referred to lnitial statien. of the g3, s pets: 1
T onty, whea 5o ooy o belng dene. 10—00083-1  U. 5. GAvELEBIRT FS.uTERS BHICE NOTE - One of these forms must be used for every station recovered. uscoMm . 4s172-PED

(continued on next page)




us. perawTaT oF Comtnce HORIZONTAL CONTROL DATA

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SURVEY  NATIONAL GEODETIC SURVEY by the
NATIONAL GEODETIC SURVEY
PUU HULUHULU HGS (continued) OLD HAWAIIAN DATUM
RECOVERY NOTE, TRIANGULATION STATION R

name oF sTaTion: PUU HULUHULU HGS® ’

estasLisveD 8y: HGS vear:1891, stave: Hawaﬁ.'/ BENCH MARK ALSO []
recoverep Bv:4q4,, A, Critchlow ’ vear:1977 county: Hawall

AIRLINE DISTANCE AND DIRECTION FROM NEAREST Town:5 1/2 miles SE of Hawaii Volcanoes”

HEIGHT OF TELESCOPE ABOVE STATION MARK 4§ 7 eeer. WNatrional Paric ﬁgamere. FEET.
DISTANCES AND DIRECTIONS TO AZIMUTH MARK, REFERENCE MARKS AND PROMINENT OBJECTS WHICH CAN BE SEEN
FROM THE GROUND AT THE STATION
OISTANCE
oBJECT BEARING —r T DIRECTION

CHALE HGS 1897~ 60 o6 00"
RM 3 ° 3 NNE 6,03 1.836 {133 36 47
BM 3440 USGS . SE 9,25 2,819 (239 29 35
RM 3 to BM 3440 USGS 12,34 3,759

The station is located in the Voleanoes National Park, about 5 1/2
miles southeast of the Park Headquarters building and 1/2 mile north
of the Chain of Craters Road, on the west rim of a prominent, wooded
volcanic cone,

To reach the station from the Hawaii Volcances National Park
Headquarters, go east for 0,15 mile to side road right, Turn right
and go east and southeasterly 0,45 mile to a T-road. Turn left and
go east 2,45 miles to crossroad, Turn left and go east for 2,15 miles
to side road right., Continue east 1.55 miles to crossroad and a lock-
ed gate on the left, Key may be obtained at the Park Headquarters,
Turn left and go north 0,55 mile to a track read right.at the north
end of a lava flow, Turn right and go east on track road 0.15 mile
to a lava flow and the end of the road, Pack east on ‘the trail on
the 1lava flow to a fork at a better trail, Bear left and follow
this better marked trail to a fork at a signboard at the south side
of a grass covered hill, Pack north on tratl to top and the station
site, It is about a 1/2 hour pack,

The station is marked with a Type D-1 signal built by the Hawaii
Territorial Survey; this consists of a triangular, concrete platform
about 7 feet on each side and projecting 3 inches, In the center of
the platform 48 an 8 inch triangular hole about 7 inches deep, At
the bottom of this hole is a 1 inch diameter hole in rock which is
assumed to be the station mark. A 2 inch iron shaft, 2 feet long,

18 mounted vertically over the center of the hole, supported by

iron legs embedded in the platform, and holde a red and white metal
target 8 feet high, The station is 7 feet west of the cliff and about
50 feet north of a stone observation point on the crater rim,

Bench Mark 3440 USGS serves as reference mark mmber 2, It is
a USGS disk, stamped 3440 1912, cemented in a drill hole in a bedrock
ledge, 1 foot south of the cliff edge, and about level with the sta-
tion, Measurements mgde on this gre compatib th_the. 196 5

Reference mark 3, atamfeﬁ 0 Bl DRt OmBA S 1881 ke "8, 76 s
NGS tablet cemented in a drill hole in bedrock, about 1 1/2 feet
south of the edge of a cliff and about level with the station,

* Name of chief of party should be inserted hete. The person who actually visited the siation should sign bis pdthe at th€/end of the
tecovery note.
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