s Ag L.

enmatocen 8y DDC
55

40'¢(16 3%

©3- |

REPORT OF RESULTS
PROJECT AF 61-2
EASTERN PACIFIC SURVEY

IS JUNE 1963

_IBTOTH PHOTO-MAPPING WING
AIR PHOTOGRAPHIC & CHARTING SERVICE (MATS)



HIRAN STATION DESCRIPTION

Nsme and Number: NIHOA (9) Location: Nihoa Island,
State of Hawaii

Date Established: 1961

Approximate Geographic Coordinates: Latitude: 23° O4' N
Longitude: 161° 56' W

Station Elevation: 883 Peet (Barometric leveling)

Description: Nihoa Island is about 4200 feet long. It has two high peaks.
Millers Peak, 910 feet high and Tanager Peak, 874 feet high. The west,
east, and north facings of the island are sheer blubf. The station is
located on the high flat terrain in the northwest part of the island,
just north of the island's high point (Millers Peak), at the sastern end
of the level area. It is marked by a standard USC&GS triangulation disk
stamped ""NIHOA 1961", set in a concfete monument 3 inches below the sur-
face. The underground disk is set in an irregular mass of concrete 36
inches below the surface.

References: RM 1 is a USC&GS reference disk stamped ''NIHOA NO 1 1961",
cemented in bedrock approximately 100 feet west of an ancient stone
grave. BM 1 was occupied as the light crossing station for the Sodanc
azimuth observations. RM 2 is a UBC&GS reference disk stamped 'NIHOA
NO 2 1961", cembdnted in ons of two boulders situated on the north edge
of a canyon and is about dus north of Mjllers Peak. The azimuth mark
is located about 40 feet west of an old rock cairn atop Tanager Peak on
the east side of the island and is about 1100 meters from the station.
It iz set in a ledge and stamped "NIHOA 1961". A USC&GS Hydrographic
Survey disk was found on the high point of the island during the LaPlace
Azimuth Observations and was used as Azimuth 2. Rock cairns were placed
around all marks.

Observations from Hiran Station:

OBJECT DISTANCE (PERT)  AZIMUTH FROM SOUTH (ASTRONQMIC)
R 1 45.22 26° 50' 42" '
m 2 32,16 3u4e 09t 14

Observations from RM i:

AZIMUTH 1 3675  (Approx) 278° 5/' 31v28
AZIMUTH 2 259 ' 351° 26° 25Y9

Route Description Nihoa Island is reached by surface ship from Hawaii.
Boat laudings w thie igland can only be mede :: - the gsouth shore
and only when t.c sea is calm, Even this is dangerous as there are
large rocks and cural heads €2 tu i06 feet Joun the beach. Caution
should be used when navigating close to the island due to strong



NIHOA (9)

currents around the island. The helicopter landing fecilities are best
at the wast end of the flat area in the northwest part of the island.
The shear bluff facings of the island cause wind turbulence for hali-
copter operations under alwost all conditiones. Helicopter operations
become unsafe when winds exceed 20 knots.
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HIRAN STATION DESCRIPTION

- .. 0™

Location: Island of Ksula,
State of Hawaii

Name and Number: KAULA (10)' ’

Date Established: 1961

Approximate Geographic Coordinates: Latitude: 21* 39' N
Longitude: 160° 32' W

Station Elevation: 352 Feet (Barometric leveling)

Description: Kaula Island is & bare rocky island about 550 feet high and 4200
feet long. It is crescent shaped with the ends pointing northeast and
southeast. The station is located on the northern point of the crescent.

It is in a clear, fairly level area approximately 400 feet southeast of the
rim of the northern point and is approximately 40 feet north of the island's
south or bay side rim, Station is marked by a standard USC&GS triangula-
tion disk set in a concrete monument 6 inches square with the top approxi-
mately 6 inches below the surface of the ground and stamped "KAULA 1961".

A sub-surface mark was set in concrete approximately 36 inches below the
surface of the ground and is stamped the same as the surface mark.

References: RM 1 is a standard USC&GS reference digk cemented in a drillhole
near the southeast corner of a large rock slab and stamped "KAULA NO 1
1961". BRM 2 is a standard USC&GS reference disk set in a drillhole 38
feet north of the island's bay eide rim and stamped "KAULA NO 2 1961".
RM 2 was occupied as the Sodano light crossing station. KAULA AZIMUTH
is a standard USC&GS azimuth mark set in a drillhole in a rock ledge
approximately 300 feet northeast of the rim of the southern point of
the island. There is a drillhole set in the center of a 4 foot by 4
foot concrete monument which was the base foundation of a former USLHS
beacon and is located near the center and atop the highest point of the
island. This was used as a secondary azimuth mark.

OBJECT DLSTANCE (FEET) AZIMUTH FROM SOUTH (ASTRONMMIC)
RM 1 98,54 235° 12' 13"
RM 2 46.01 40° 21' 58%

Observations from RM 2

RM 1 143,54 230° 29' 354
AZIMUTH MARK 3430. (Approx) 343° 39° 4058
DRILL dOLE (USihd -

Beacon) (AZ 2) 27° 48' 1096

Route Description: Kaula island is reached by surfacc ship from Hawaii,
Due to the st:ep sides of the island, boat landings are mostly hazard-
ous. Irn an e .rgency > bout landing could be made in the cove face of
the leterl, b there is a rock ledge which ie ukually awash and pre-
sentsy @ danger. There i1: & suitehle landing srea for helicopter next
to the station site at the i:land’'s northeast erd. Surface winds in



KAULA (10)

excess of 20 knote will create extreme turbulence around the top of
the island thus making helicopter operations dengerous.

Remarks:

Kaula Island is a bombing range and the area should not be entered
without proper permission from Commander, Hawaiian Sea Frontier.

A NOTAD
should be requested to prevent bombing while ship is in area. Prior to

landing personnel, the island working areas must be cleared by EOD per-
sonnel,
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HIRAN STATION DESCREPTLUN

Name and Nuwmber: PUOLO (11) Location: Port Allen, Kauai Island
State of Hawaii

Date Established: 1910 (USC&GS)
Date Recovered: 1961

Approximate Geographic Coordinates: Latitude: 21° 54° N
Longitude: 159° 30' W

Station Elevation: 10 Peet (Differentisl leveling from edtimated mean tide)

Description: The station is USC&GS triangulation station ''PUOLO" located on
the southern coast of the island of Ksuai. It is spproximately 1/2 mile
south of the Port Allen Airport and sbout 80 feet southwest of the Port
Allen (U.S. Coast Guard) Light Tower. The station is situated on the
coastline in an open and essily accessible area. The station is marked by
a concrete slab about 4 fest square, surmounted by a concrete truncated
pyramid about 1 foot square and 1 1/2 feet high, into which a metal navi-
gation flag is normally inserted. The concrete slab is inscribed "PUOLO
4-29-59",

References: RM #2 and RM #3 are cross cuts chiseled in outcropping rock,
level with the ground. RM #1 was not recovered,

OBJECT DISTANCE (FERT) AZIMUTH FROM SOUTH (GECDETIC)
RM #2 25.1 291° S0’
RM #3 26.2 108°* 50°

NOTE: A USGCLGS Reference Mark embedded in s concrete monument lies approx-
imately 90 feet northwest of the station. This mark was occupied for astro
observations.

Route Description: Starting from the Elesle Shopping Center and Post Office,
proceed west on State Highway 50 for 1 mile, turn left st junction 543 and
proceed 0.2 miles to a dirt sccess road leading to the Port Allen Airport.
Continue on the dirt road past an abandoned operations building and han-
gar and across the runway for 1.1 miles to the Port Allen (U,S. Coast
Guard) Light Tower. The station is located about 80 feet to the right
of the access road,
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HLRAN STATION DLSURIYTLION

Name and Number: KAUE (12) Location: Oahu Island,

State of Hawaii

Date Established: 1927 (USC&GS)

Date Recovered: 1961

Approximate Geographic Coordinates: Latitude: 21* 21' N

Longitude: 158° 08' W

Station Elevation: 277.76 feet (Irig list)

Description: The station is USCXGS triangulation station Kshe located on the

sumit of the most southerly ridge leading off west from the Waisnse Range,
near the boundary between the Ewa and Waianae districts, overlooking the
shore road to Waisnae and about 700 feet from the sea. The station mark
is a standard USC&GS triangulation disk, stamped "KAHE 1927'', set in con-
crete in a 4 inch metal pipe, 4 inches above the ground, centered under a
4 foot high concrete platform holding a 10 foot metal navigetional flag.

References: RM #1 is a USC&GS reference disk stamped "KAHE NO 1 1927", wedged

in outcropping bedrock, RM #2 is a USCRGS reference disk stamped "KAHE
NO 2 1927, set in a drill hole in a concrete base.

QBJECT DISTANCE (FEET) AZIMUTH FROM SOUTH (GEODETIC)
RM 1 66,46 249° 22"
RM 2 24,78 17¢ 39"

Route Description: From the town of Waipahu proceed west about 9.4 miles on

U.S. Route 220, where you will reach a graveled private road to the right,
with a locked cable across the road. The key for the locked cable may be
obtained from Oshu Electric Cornporation, Honolulu, Hewsii. Proceed up the
road for about 0.4 of a mile, where you will reach & horseshoe turn to the
left. Proceed up the road, bearing to the left, past two abandoned gun
emplacements, to the top of the ridge. The stetion mark is located under
the metal navigational fleg which is about 150 yarés toward the ocean.
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HIRAN STATION DRSCRIPTION

Name and Number: KOLEKOLE (13) Location: Maui Island
State of Hawaili

Date Established: 1876 (HGS)
Date Recovered: 1961

Approximate Geographic Coordinates: lLatitudas: 20° 43' N
Longitude: 156° 16' W

Station Elevation: 10,012 fest (Trig List)

Description: The station is located on the central part of Maui, in Honuala
District, on a high point, southwest of the highsst point of Haleakala
Crater., It is on the high point of a lava outcrop about 25 feet south-
east of a concrete building. The station is marked by s standard USC&GS
disk set into rock and is stamped "KOLEEKOLE 1950".

References: RM 1 is a standard USC&GS reference markar disk set into a rock
outcrop about 8 feet from the crater rim and stamped "KOLEKOLE NO 1".
BM #2 is a standard USCEGS reference marker disk set in the same rock
outcrop as the station marker and is stsmped "KOLEKOLE NO 2", RM #3 is
a standard USCAGS reference marksr disk set into a boulder 30 inches
in dismeter that projects 18 inchas above the ground and it is stamped
"KOLEKOLE NO 3",

OBJECT DISTANCE (FERT) AZIMUTH FROM SOUTH (GEODETIC)
RM 1 353.64 17° 19' 2472
RM 2 47.06 236° 13' 5972
RM 3 164771 203° 02' 292

Route Description: The island of Maui can be reached by surface ship or air-
craft. From the airport of Kahului, Masui, proceed east southeast on
Route 37, Pukalani Road, about 8.5 miles to the intersection of Route 377,
Haleakala Road. Proceed left on this route éast southeast and then south
about 5.3 miles to the intersection of Route 378. Proceed left, east
southeast along this route about 22,0 miles to the summit of Haleakala
Crater. The station is located on the second highest point that has a
dirt road leading to a concrete building set alone. The station is
situated on the VHF Homer Station Site, which is adjmcent to the Halea-
kala Satellite Tracking Site.
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HIRAN STATION DESCRIPTION

Name and Number: KEALAHEWA 2 (14) Location: 1Island of Hawaii,
State of Hawaii

Date Established: 1948 (USC&GS)

Date Recovered: 1961

Approximate Geographic Coordinates: latitude: 20° 16' N
Longitude: 155° 52' W

Station Elevation: 53.8 Feet (Trig List)

Description: The estation is located on the northern end of the island of
Hawaii near Upolu Point, It is about 1/4 mile north west of the Upolu
Airport terminal building. The station is about 125 feet south of the
sea cliffs on the eastern edge of a gentle glope about 400 feet east of
the Kuhala Sugar Company pump house. The station mark is a standard
USC&GS disk set in outcropping rock stsmped "KEALAHEWA 2 1948",

References: BRM #1 is a standard USCAGS reference disk set in & rock about 3
feet square which projecte about 1 foot above the ground. RM #2 is a stand-
ard USCAGS reference disk set in an elongated rock projecting about 2 1/2
feet above the ground.

OBJECT DISTANCE (FEET) AZIMUTH FROM SOUTH (GEODRTIC)
RM 1 16.08 230° 13°
RM 2 16.61 294° 51°

Route Description: The station can be reached by proceeding west from the
town of Howi along the main highway. After traveling about 0.7 of a
mile along the highway, there is a paved road which leads to the Upolu
Airport, Follow the road for about 2.5 miles and turn left at the
dirt road paralleling the airport fence and runway. Proceed on the
dirt road to the access road about 150 feet before reaching the Kehala
Sugar Company pump huuse. Turn onto the access road and go 300 feet
to the top of the rise. The station is in outecropping rock to the
left, north, of the access road, between the road and the ocean.
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Name and Number: KAPUKAWAA (15) Location: Island of Hawaii,
State of Hawaii

Date Establighed: 1884 (Hawaiian Goverrment Survey)
Date Recovered: 1961

Approximate Geographic Coordinates: Latitude: 19° 11' N
Longitude: 155° 55' W

Station Elevation: 44 Feet (Trig List)

Description: The station is located at the southwest side of the island of
Hawaii, on the north side of the village of Milolii, approximately 50
yards southwest of the 1926 lava flow, 150 yards west of road and 30
feet east of the sea cliff. It is approximately 300 yards northwest
of the school. The station is marked by a punch hole in the center of
a1l 1/2" iron bar protruding sbout 2 feat above the center of a tri-
angular concrete glab. which measurea 6 feet on each side. The concrete
glab projects about 1 foot above the lava and the 1 1/2" bar mentioned
above has a metal target approximetely 6 feet long fitted over it.

References: Reference Markers #1 and #2 are standard dieks gset in drill
holes in rock and stamped "KAPUKAWAA #1, 1948" and "KAPUKAWAA #2, 1948",
respectively. Reference marker #1 is set in a large boulder, approxi-
mately 8 feet in diameter, which protrudes 6. feet above the ground and
is 1 foot lower than the station marker., Reference Marker #2 is set

in a large boulder, flush with the gropund and 6 feet lower than the
station marker.

OBJECT DISTANCE (FEET) AZIMUTH FROM SOUTH (GEODETIC)
RM #1 46,31 263°* 57' 35"
RM #2 48.79 25° 32' 28"

Route Description: From the main highway intersection at Kona Airport,
Kailua, Hawaii, proceed southeast on Route 182 approximately 8 miles
to Route 11. Continue south approximately 26 additional miles to a
dirt road on the right (west). Proceed approximately 5 milee on the
dirt road, down the slope and across the lava flow to the north side
of the village of Milolii. The station is located 150 yards off the
right (west) side of the road between the first and second houses in
the village. At the time of reconnaissance the dirt road was not
well marked but it ig :pproevimately 3 miles past the 1919 lava flow
and between the 92nd and 93rd Hilo mile marker post,
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HIRAN STATION DESCRIPTION

Name and Number: JOHNSTON ISLAND (16) Location: Sand Island
Johnston Island

Date Established: 1961

Approximate Geographic Coordinates: Latituds: 16° 45' N
Longitude: 169° 31' W

Station Elevation: 6 Feet (Approximate refersnce to mean tide level)

Description: The station is located on Sand lsland, west of the causeway near
the Coast Guard Station. It is in line with the southyast side of the east
wing of the most easterly of the Ceast Guard Quarters buildinge, and 32.6
feet from the southeast corner of the wing. The station is a standard
USCGS triangulation disk set in concrete in a 4 inch terra cotta pipe,
and is flush with the ground. The disk is stamped "JOHNSTON ISLAND 1961".

Reference: RM #1 is s standard USCAGS reference disk set in concrete in a
4 inch pipe, flush with the ground, and is stamped "JOHNSTON ISLAND NO
1 1961". The reference wark lies 70.3 feat southeast of the southeast
corner of the east wing of the Coast Guard Quarters buiiding and 89.3
feet southeast of the southwest cormer of the above mentioned wing. The
azimuth mark is located on Johnston Island at its southeast corner on a
emall peninsula, The azimuth merk is on the highest point of this penin-
gula. It is a standard USC4GS asimuth disk set in a concrete monument
which projects about 3 inches above the ground, and is stamped '"JOHNSTON
ISLAND 1961". A station "JUDY" was also included in the astronomic azi-
muth determinations., This station is a bronze plaque (USNHO archive No.
306024), set in the concrete block of the northermmost of a geries of
eight green lights which mark the sastern end of the runway on Johnston
Island. "JUDY" is about 320 feet north of the azimuth mark,

Observation from Hiran Station:

OBJECT DISTANCE (FEET) AZIMUTH FROM SOUTH (ASTRONOMIC)

RM #1 47,38 309° 21' 26"
Observation from RM #1

Azimuth Mark 5500 (Approx) 34° 56' 53V46
Judy 5200 (Approx) 38°* 23' 50vV82

Route Description: Johnston Island can be reached by surface aship or air-
craft, Sand I~’and cs: be vesched by small boat f-ow :chs. ion ILeland.
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HIRAN GROUND STATION DESCRIPTION

Name and Number: PELE (17) Location: Kauai Island,
State of Hawaii

Date Established: 1926 (USC&GS)
Date Recovered: 1961

Approximate Geographic Coordinsates: Llatitude: 22° 05' N
longitude: 159° 40’ W

Station Elevation: 3,657 Peet (Differential laveling from USGS bench mark)

Description: The station is located in wastern Kauai, on the high conical peak
named Puu Ka Pele, about 8 miles dus north of Waimea. This is identical
with station Puu Ka Pele of the Hawsiian Government Survey. The station
is marked by a standard USC&GS trisagulation marker disk stamped "KAPELE
1926" over which there iz a concrats slab about 4 feet square surmounted
by a concrete monument in the shaps of a truncated pyramid, about 1 foot
gquare at the base and 1 1/2 feet high; there is a galvanized iron pipe
gset vertically in this monument, directly over the marker disk, into which
a metal flag can be inserted, The concrete slab is inscribed "PELE
10-14-30°",

References: A United States Geolegical Survey Benchmark stamped 3655 is the
only reference. A USC&GS refsrence mark described as a standard disk set
in rock outcrop 13.70 meters from the station in azimuth 143° 23' was not

found.
OBJECT DISTANCE (FEET) AZIMUTH FROM SOUTH (GEODETIC)
USC&GS Bench Mark 25.9 282° 36!

Route Description: The island of Kauai may be reached by boat or air. From
the gate at Bonham Air Port on the island of Kauai, turn right on Route
50 and proceed eastward 6.6 miles, to the left turn on Route 55 at the
town of Kehaha. Then procesd morth 0.3 of a mile through town. Angle
45° left and continue on Route 55 0.6 of a mile driving towards the mount-
aing. Turn right at the foot of the mountaine and continue on Route 55
climbing up the mountain 10,7 miles to the Microwave station on the east
gide of the road. Walk up the driveway to. the Microwave station, then
take the path up the 200 foot hill to the Microwave antenna. The station
PELE is 30 feet nortk of the Microwave antenns,
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