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INTRODUCTION

This technical note is intended to provide geographic and other background
information to pcr<ons whohave aninterestin the Pacific Missile Range facilities
at Barking Sands, Kauai, and in the State of Hawaii of which Kauai is a part.

The information sect forth herein should be both useful and interesting to ros-
idents and visitors alike.

HAWAIIAN ISLANDS

Location and Size

The Hawaiian Archipelago in the north-central Pacific Ocean comprises
cight large volcanic islands and a long chain of islets, reefs, and shoals that rise
above an elongated submarine ridge and stretch southeast to northwest some
1,400 nautical miles (figure 1).

The State of Hawaii consists of all of the islands, islets, and reefs from the
large island of Hawaii in the southeast to Kure Island in the northwest except
Midway Islands. The ato!l of Midway is a posscssion of the United States within
a naval defensive sea area and is not a part of the State of Hawaii (figure 2). The
state lies between the parallels of 18° and 29° noirh latitude and between the me-
ridians of 154° ond 179° west longitude. It extends farther south than any other
state of the United States. The most northern island is about as far north as
Tampa, Florida; the most southern is about as far south as Mexico City. Ha-
waii has a total land area of 6,415 square statute miles, a population (1960 cen-
sus) of 632,772 (figure 3), and an estimated population for 1965 of 711,000, It
ranks 47th in size and 43rd in number of inhabitants. Honolulu, the capitol and
principal city, on the island of Oahu is 2,233 nautical miles from Los Angeles
(figure 4).

Geologic History and Structure

The Hawaiian Archipelago stands on a submarine platform erupted from a
zone of fissures on the ocean floor (figure 5). Voleanic activity is believed to
have moved progressively toward the southeast. The completeness of the ero-
sion cycle and its stage of development have proceeded in the same direction.
The western portion of the chain, the leeward group, is almost completely erod-
ed. Only a few rocky islets and coral atolls remain, The volcanoes that once
existed have been eroded below sea level, and their truncated cones form the
pladform on which coral grew to form reefs and islands. The eight islands of
the southeastern end, the windward group, are volcanic mountains of varying
age and show various phases of development. They represent the remnants of
15 distinct volcanoes, 5 forming the island of Hawaii, 2 each forming Oghu,
Maui, and Molokai, and 1 forming each of the other islands. Four volcanoes
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Mar. 18 HAWALI-ADMISSION INTO UNION Tl o=

Sec. 2. The State of Hawoii shall consist of all the islands, together
with their appurtenant reefs ond territorial waters, inciuded in the Ter-
titory of Howoii on the dote of enactment of this Act, except the otall
known os Palmyra Island, together with its oppurtenant reefs and terri-
torial woters, but said State shall not be deemed to include the Midwoy
lslonds, Johnston Island, Sand Isiond (offshore from Johnstan lsland),
or Kingman Resf, together with their appurtenant reefs und territoriol
waters.

Figure 2, Delimitation aof the Siate of Hovali, Section 2, Public Law 8643,

have erupted in historic times, one on the islana of Maui, and three on the is-
land of Hawaii. The oldest domes. those at the western end of the windward
group, are characterized by exceptionally heavy eroasion, and deep canyons are
cvident where water action has scoured away the basaltic lava rock.

History and Government

The Hawaiian Islands were introduced to Europeans as a result of the third
voyage of Captain James Cook, famous navigator of the British Royal Navy.
Captain Cook first sighted the isiand of Kanai in January 1778, and anchored in
Waimea Bay on the southwest side of the island on January 20th. The islands
were named the Sandwich Islands in honor of the Earl of Sandwich, the First Lord
of the British Admiralty. In 1779, after voyaging to North America, Captain
Cook returned to the Hawairan islands where he was killed in a conflict with na-
tives on the island of Hawaii.

Warlike chiefs ruled various islands until Kamechameha succeeded in estab-
lishing a Polynesian Kingdom and became undisputed ruler of the whole group.
In 1894 a republic was declared, und in 1898 a petition from the Hawaiian Gov-
crnment was passed by the Congress of the United States annexing the Hawaiian
Islands tc the United States. In 1900 Congress cstablished a territorial govern-
ment for the islands, and the area was known as the Territory of Hawaii. By
presidential proclamation on August 21, 1959, Hawaii officially became the 50th
state of the United States.

Race and Language

The original people of the Hawaiian Islands were part of the Polynesian race
whose ancestors are believed to have migrated eastward from Malaysia early in
the Christian era. The main body of Polynesians settled in the Society islands.
From there, centuries later, Polynesian voyagers and explorers ranged out to
occupy the islards from Hawaii in the north to New Zealand in the south and to
the Tuamotu Archipelago and other islands in the east.
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At the time of Captain Cook's visit, the Hawaiian Islands had a homogeneous
population estimated to have been approximately 300.000, Travelers from Eu-
rope brought diseases against which the Hawaiians had no immunity and, as a
result, the death rate increased sharply. By 1872 the population had dropped to
06,897, However, immigration from many different countries reversed this
trend and eventually produced the extraordinary intermixing of races that is evi-
dent today.

There are enough similarities in the languages of the Hawaiians, 1 itians,
Samoans, and the Maoris of New Zealand to establish their affinity and ¢. nmon
progenitors. Today the language of Hawaii is English, but Hawaiian, Chinese,
Tagalog, Japanese, and many other laiguages may be heard. The Hawaiian lan-
guage is soft and musical with vowels and liquids predominating. Only 12 letters
(the vowels and h, k, 1, m, n, p, and w) are used to represent the 40 syllables
that make up the more than 20,000 words. Today the place-names of the islands
reflect much of the original Polynesian culture (table 1). Many of the names are
difficult to translate because of their great antiquity and the changes they have
undergone.

Biota: Flora and Fauna

The isolation of the islands and their great diversity of soil, relief, drain-
age and climate have led to the development of a unique and diversified flora.
Many of the indigenous species are found nowhere else. There are more than
1,000 native flowering plants, including 300 kinds of trees, about 150 species of
ferns (among them tree ferns 25 to 30 feet high), and hundreds of species of
mosses, fungi, and algae.

The animals of the islands have likewise evolved into many species, with
particularly large numbers of birds, insects, and crustacea. In contrast, there
are but few land animals. There are no native reptiles or amphibians, and the
only native land mammal is a bat. Domesticated animals brought to the islands
by the Hawaiians included the pig, the dog, and the jungle fowl. The introduction
of animals by Europeans was bugun by Captain Cook in 1778 and by English navi-
gator George Vancouver some years later.

Climate

The remarkable featurcs of the climate of the Hawaiian Islands are the vast
differences in rainfall over adjacent areas; the persistently equable temperature
devoid of seasonal or sudden changes and with only a very moderate difference
between the averages of winter and summer months; and the tenaciousness of the
trade winds over the general locality,
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Table 1. Glossary of Words Frequently Occurring in Hawalion Geographic Nomes

litle

the sun
& cape

- the wia ‘raven

& aarew udge

vellow
hilgewatet
+ long
a taro patch
n district long
n cutrent. time 2 finh pond
© harbot a plt, crater
. wvalley two
. m moaument, Teim to dive
.. wind
nerrow, close + calm
Pendenus tree < a btanch of 2 atream
thick, broed
a lree, Hibiscus tilicceus a bird
& mountein
oceun
- anwlend. a distrct
. an island
. & tiver
. acoconut tree
uea foam . grest

a nsrrow entrence of a tiver or hurbor

a diviston of land & lermace, ateps
pebbles .. bemboo
nine . wand
. the & fence. an enclosure
. water course limestone
. encient 10 land
. site, foundation - smooth
see a place where there 13 & water{a!l only
Kaikwono .. ...... bey i rainy weather
Kala .. .......... rough, prickly & precipice
Kamoni. . ... ...... a tree, Calophyltum inophyltum - cley
. arock
n deed calm
. right
Kea. ... ... ..... white head
Kee and K kee. . ... . croohed . post
Kele ... ........ nuddy . to blow
Ke'oke'o, .. .. ..., white .. an openaing. a dootr
Kim. .. ... Numercug - eahil)
Ko. ..o vnivnen sugercane ain
. ntand
red
- blue
Kou,..oooononan, a teee, Cordia subcordute + Ittle
Kowd............ o channel . & canoe
Kue. ... ......... a back, » ridge a furrow, channel
Kahui. ... ... ..... atree Aleuntes moluccena a mauth
Kukul ae0 .. ...... stilts, the stilt plover water
Kula ...... ..... dry upland . & gushing fountain

» wateclsll

As a general statement it may be said that the climate of the Hawaiian Is-
lands is unusually pleasant for an area situated at such a latitude. The north-
east trade winds, blowing in from cool ocean areas, modify the temperature and
carry a heavy load of moisture, much of which is dropped on the islands. Rough
relief and a wide range in elevation produce great differences in temperature
and rainfall within short distances.

For example, from windward to leeward slopes instances of pronounced and
sudden decline in rainfall can be found. This is well illustrated in central Kauai,
where, near the summit of Mount Waialeale, at anelevationof 5, 075 feet, the av-
erage amount of rain is over 450 inches, while 15 miles southwest on the lee-
ward side it is less han 20 inches (figure 6).
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The marked marine influence combined with the persistent trade winds per-
mit relatively little uncomfortable heat. Discomfort is sometimes experienced
when the trade winds temporarily give way to light changeabie or southerly winds
with resultant comparatively high hwnidity. In summer the trade winds blow
with a high degree of persistency; the periods of so-called kona weather are
most noticeable in the fall. The word kona, of Polynesian origin, means lce-
ward. In the climatological sense it refers to the southerly winds and the ac-
companying weather on the normally leeward sides of the principal Hawaii:.n
Islands, which have become, temporarily, the windward sides. The konas are
the major element of climatic variation with time in the Hawaiian Archipelago.
They cause the greatest portion of the differences between cool and warm sea-
sons; they also bring rain to otherwise arid portions of the major islands.

Temperatures are generally lower than in similiar latitudes and altitudes
elsewhere. There is a decrease of temperature with rise in elevation. Freez-
ing temperatures, frost, and snow rarely occur below 4,000 feet. Thunder-
storms are infrequent and practically never severe., Hail seldom occurs. Local
storms are occasionally accompanied by winds of sufficient force to do limited
damage to trees and other property, but severe storms such as tornadoes, hur-
ricanes, or typhoons are very uncommon. So-called thick weather is almost
unknown and usually confined to mist or rain, but on rare occasions fog may
develop for a day or two.

Tides and Currents; Ocean Temperature and Salinity

The periodic tides in the Hawaiian Islands are small; the average rise and
fall is only 1 to 2 feet. The tides along the southern coasts of islands occur 1
to 1 1/2 hours later than along the northern coasts, with high water intervals of
2 to 4 hours. Tidal currents are generally weak and are influenced by winds and
oceanic movements. In the channels between the larger islands, tidal currents
are mainly reversing, but they are rotary in more open waters, and continually
shift direction in a clockwise movement, Oceanic currents are variable but gen-
erally depend on the velocity and direction of the wind, Great seismic ser-waves
or tsunamis have visited the islands from time to time and cause widespread
destruction and loss of life. The United States Coast and Geodetic Survey ad-
ministers a sea-wave warning system that alerts the Hawaiian Islands, other
Pacific islands, and most of the countries bordering the Pacific.

Seasona! changes of ocean surface variables are relatively small. The sea-
sonal surface water temperature range, for example, is approximately 4° to
5°F. The mean summer high is about 78°F and varies locally from 75° to 80°F.
The mean winter low is about 74°F, with local variations from 73° to 76°F. The
mean salinity is about 35°/  (parts per thousand), ranging from 34.4°/ to
35.3%  (see appendix for detailed charts).

/00

e it oo M.




ISLAND OF KAUAI AND THE BARKING SANDS TACTICAL UNDERWATER i
1 RANGE FACILITIES g
: Location %
. 5
The Barking Sands Tactical Underwater Range (BARSTUR) is located in a 3
50-square-mile ocean area in the north-central Kaulakahi Channel that separates ;
Kauai some 15 nautical miles from the privately owned island of Niihau to the *
% west. The support facilities for the underwater range are locuted on the low &
western coastal plain of the island of Kauai. Included are an instrumentation H
site to the east on Niu Ridge at an elevation of 760 feet, and an instrumentation %
]

complex some 5 miles northeastward on Makaha Ridge at an elevation of about
1,500 feet (see figures 7 through 10).

A T g e

Kauai, the northernmost island of the Hawaiian windward islands and fourth 1
largest of the eight major islands in the southeastern part of the archipelago, is
located at 22°05' north latitude and 159°30' west longitude. The island measures
about 33 statute miles east to west by 256 miles north to south; it is roughly cir-
cular, with a land area of 551 square statute miles, Kauai has a population of 3
27,922 according to the 1960 census. (Additional census information is presented
in the appendix.)

R L

-

Physical Geography

Kauai is the deeply eroded and dissected remains of a former volcanic dome
: that now culminates in the central part of the island in Kawaikini peak at an ele-
vation of 5,170 feet, the highest point on the island (figurcs 11 and 12), The
former caldera that extends northwestward and is now filled by erosional depos-
its forms a 4, 000-foot-high upland that is occupied by the boggy Alakai Swamp.
The mountains on the west and north sides are deeply dissected by numerous
streams that have cut deep gorges and left steep, jagged ridges. The slopes on
the east and south are gullied, and a coastal plain extends seaward from the
mountain flanks. The northwest Na Pali coast is steep-to and backed by high
bluffs where the elevated upland drops abruptly to the sea,
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A coastal alluvial plain extends 2 or 3 miles inland and fringes the west side
of the island for about 10 miles--from the Waimea River around Kokole Point
northward to the Barking Sands area beyond Nohili Point., The Barking Sands
sand hills, a dune area composed of sand, white coral, and lava fragments, re-
ceived their name because of the peculiar woofing noise they make when skidded
on or rubbed. The shore of the western coastal plain is largely sand dunes and
windblown deposits; the eastern edge of the plain is marked by talus deposits a~
long prominent, abrupt cliffs that front the mountainous slopes. The coast along
the south and east is low and rocky, with some sandy beaches. The 20-fathom
depth curve is seldom more than a mile from shore and is usuvally not far from
the coral reefs that fringe parts of the coast,
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Figure 9. Site Map of Barking Sands Facilities.
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Waimea Canyon, often called the Grand Canyon of the Pacific, is the spec~
tacular, deeply cut valley of the Waimea River, The canyon, which heads in the
west-central highlands, is about 10 miles long, nearly 3,000 feet deep, and a
mile wide. The upper canyon and its tributarics forin the southeastern edge of
the plateau that drops off to the northwest along the Na Pali coast. The coast,
which is inaccessible except by helicopter or boat, includes several state parks.

There are some local variations from the general climatic pattern of the Ha-
walian Islands (see tables 12 and 13 inappendix). The trade winds tend to divide on
the easterly side of Kauai. Part of the windflow follows the north coast and part
the south coast, On the west side between Mana and Makaha Points, calm to
light variable airs prevail, although north to northwest winds are found slightly
inland at Mana. Toward the southwest coast, a moderate southwest wind some-
times occurs at Waimea Bay while a strong east wind is blowing about 2 miles
offshore. At Makaweli, easterly winds prevail during most months,
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Ocean currents around Niihau are usually from north to south, but currents
through the channel between Niihau and Kauai are usually from southeast to
northwest. These currents are extremely variable, especially during the winter
months when strong southerly and southwesterly winds occur. Currents around
Kauai are also quite variable, usually following the winds, but sometimes revers-
ing during the first calm after strong trade winds.

Transportation and Accommodations

Kauai is called the Garden Isle of the islands and tourism vies with agricul-
ture (sugarcane, pineapple, cattle) as the most important industry. Hawaii's
two scheduled airlines, Aloha Airlines and Hawaiian Airlines, provide many dai-
ly flights to Kauai. There are also 4 number of certified, dependable air taxi
services operatiag between the islands, The 95-mile flight from Honolulu to Li-
hue, the principal town and county seat of Kauai, takes about 25 minutes. There
are no scheduled commercial flights to any other points on the island except Li-
hue, although there are airfields at Port Allen and at Barking Sands.

Lihue Airport is situated about 2 miles from the town. Rental cars and
transportation to various island hotels are available. The Hawaii Visitors
Bureau Visitor Information Center is located at the airport,

The standard time used in most of Hawaii is 10 hours slow of Greenwich
Mean Time; 2 hours earlier than Pacific standard time,

There are no accommodations {table 2) for visitors at the Barking Sands fa-
cility. Most of the hotels and motels are located in the Lihue area or along the
south coast in the Port Allen,Poipu area. The east coast features accommoda-
tions and resort hotels in the Wailua/Kapaa area and north at Hanalei. Rates
for accommodations and meals at most resort hotels are moderate to high, See
table 3 for mileage and driving times,

The island of Kauai has grown as a tourist attraction and ofiers a great va-
riety of outdoor activities, There are bathing beache: and such offshore water
sports as surfing, water-skiing, outriggcr canoeing, deep seafishing, and coast-
al cruising. Hiking, golf, horseback riding, and mountain goat and wild boar
hunting are also available. Visits to historical sites and scenic localities, in-
cluding the Fern Grotto, and rides by river launch on the Wailua River are al-
ways popular.

Directions to the Barking Sands Facility

To reach the Barking Sands facility from Lihue Airport, one follows the
main road through Lihue and on southwest along the southern coast of the island.
The road, State Highway 50, winds through fields of sugarcane to Port Allen, At
Port Allen, one of the island's two major harbors, berthing space for ships that

18

L e B A et e st

-

A I

et

ol

IPYTITR




R L T PP

- L P

I T A

—

b e

el R e L T

Top

Table 2, Accommodations on Kauai

Lihue Area:

Kauai Surf
Hale-Ka-Lanl Motel
Hale Lihue

Hale Pumehana
Hi-Way Motel

Motel Lanai

Palm Haven Hotel

Port Allen,'Poipu Area: West of Lihue, South Coast

Jerves Motel

Waiohai

Prince Kuhio Hotel and Apartments
Polynesia Inn

Poipu Shores

Garden Isie Beach Apartments
Poipu Beach

Waimes/Kokee Area: West of Lihye, Southwest Coast

Kokee Lodge
Menehune Manor

Wailua/Kapaa Area: North of Lihue, East Coust

Coco Palms Resort Hotel
Tropical Inn

Lihi-Kai

Wailua Crest

Hotel Coral Reef

Hanalei Area: North of Lihue, North Coast

Hanalei Plantation
Hanalei Apartments

Table 3, Milsage snd Driving Times

From Lihue south to:

Poipu 14 milcs 40 minutes

Waimea 25 miles 1 hour

Kekaha 29 miles 1 hour 5 minutes
Waimea Canyon 40 miles 2 hours

Kaialau Lookout 50 miles 2 hours 10 minutes

From Lihue north to:

Wailua River 7 miles 20 minutes
Hanalei 35 miles 1 hour 15 minutes
Haena 41 miles 1 hour 30 minutes

support the underwater range has been provided by the State of Hawaii. Port Al-
len on the south coast and Nawiliwili on the east coast are the only commercial
harbors and the only places that afford shelter in almost all types of weather.
They are ports for a few interisland barges and transpacific vessels., Most in-

terisland passenger traffic is by air,
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Continuing along the south coast, 25 miles from Lihue and about 1-hour
driving time, the settlement of Waimea at thc muuth of the Waimea River is
reached. Here is the site of Captain Cook's first Hawaiian landing and, in the
past, a favorite provisioning port of Pacific traders and whalers, Here also
one may see the ruins of a fort built in 1815 by the Russian Fur Company, which
hoped to seize Kaual for the Czar, The United States Ilepartment of Interiorhas
suggested this siie as a historical monument,

Twenty-nine miles from Lihue at the town of Kekaha, the road branches wiih
the road to Barking Sands continuing along the coast., The road from Kekaha
runs along the west coast for about 8 miles to the settiement of Mana. The land
is relatively flat and nearly all planted to sugarcane, The Barking Sands facility
lies along the coast west of Mana, The remote instrumentation complex at Nin
Ridge is reached by sugar plantation rcads south and eastward of Mana.

e b b e B o . 5 0 R

At Kakaha where the road branches, the Waimea Canyon road leaves the
coastal ficlds of sugarcane and winds northward up arid, cactus-covered hills
along Puehu Ridge to an elevation of about 2, 200 feet, where it reaches the rim
of Waimea Canyon. The road continues along the canyon rim to Kokee State
Park, a distance of some 16 miles from Kakaha,

Three miles farther, some 50 miles from Lihue, the road ends at Kalalau
Lookout, where the upland drops off some 4,000 feet through a lush green valley
to the Pacific Occan. The remote instrumentation complex at Makaha Ridge is
reached by 4 4 1/2-mile access road that heads west from the Waimea Canyon
road south of Kokee Park. The National Aeronautics and Space Administration's
Kokee satellite and missile tracking station is located near the junction of the
Makaha Ridge access road.
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Table 4, List of Avallable Haweailan island Charts, U.S. Naval
Oceonographic Office and U.S. Coast ond Geodetic Survey
Scele Edition (1
3 - -
3 Chert Titte snd Comtents of Chosts Morurst Inch
dature -
v Te | M. Dare Price
4 i le
- 3 US NAVAL OCEANOGRAPHR i
9 OFFICF CHARTS '
3 E :
Sa88 Approaches {o Juhnston Istend >0 .M @ 3 1 Apr 1904 2on
Nse Joknstor Inlend and Reel 20000 PN o Aot 1ved 260
S081 Hawsiinn Istends Area- o} antem Part LR R VRN oo 1 Mat 1939 >
~ 558 Hawaiian lalands tv Samos . 3.373,400 (U] 1 Jan {942 2eh
U'S COAST AND GEODETIC
SURVEY CHARTS
14000 | Hewarlan Archipologn yanate o2 | o Apr 1988 s
. 1
1400} Haweli to Frerch Frigate Shoals Les,0m0 | gk 4 thi 1963 1 .
4171 | Fremch Fugate Shoals Anchotege PINLIREN BB RN 2 Jul 19et 100 '
472 French Feigete Shoals RO, 000 091 } At (968 ion '
4173 | Gerdner Pinneciea and Approaches 1000e | o7 1 Jan 1947 1.00 M
- Plan: Gardaet Pinnocles (Not shown o9 Index) 20,0 XL i
4174 | Mo Reet 0.0 | a9l 1 Feb vds 75 4
1 4175 | Pearl and Hevnes Reet weeo | e [ v ] Fenivar | e -
4170 Midway 1sinnds 10,000 T.30 5 Aug 190l FO .
{ A7 | Kure lnlend 20000 | 368 1 Fey 194g .50
14179 | Hawsiian Intands. Southern Part oT5,000 | 091 3 Aug 1905 75
14180 } Hawstien Inlands. Noahewm Part 675,000 | 0N ] Nou 1 .75
Hia Nithou laland o French Frigate Shoalx 663 392 | ot 2 Houv 193 Lo
Plens: Necher Islend 20000 3 oS B
. Nibou 20,000 | 3.8 \ é
- 4182 | French Frgate Shuale 1o Leysan Ixiand 653,219 | 011 i Feb 1941 1.00 i
418) Layann tstand to Kure 1aland 642.271 0.1 3 Dec 1904 1.00
B 3 - 4185 | Midway islands and Appraschex 80,006 | 0.91 2 Aug 1965 100 .
4186 | Limanaki snd Luysan lslende 1 Dec 1947 100
Plens: Lisianski Isiand 40,000 A R2
Laysen Island 40000 182
PR R N West Coant of Laysan Island 10,000 T 4
E 4138 Midway Islands 32,500 2.25 3 My, 903 10 .
Yincludes LORAN hinet of pusttion.
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Tablie 5. List of Available Charts, Hawali to Nithow, U.S. Naval

Ocecnographic Oftice and U.5. Coast and Geodatic Sutvey

$cale Edition
Chett Title and Contents of Chorn ".:_l l;t.l\ wo.| Dare | Price
: Mile
U S RAVAL OCEANOGRAPHIC OFFICE CHARTS—
FOR OFFICIAL USE ORLY
1800 Prarl Hagtor 12500 S84} 24 | Jun 1903
Anchoruge Chets
Anch D4 | Port Walanae 100w | 730 U § Feb 1952
Operating Ares Chans
S9A-UA | Hawailan [slands (Hrwaiien Operating Atean) 6.0 | 012 11 | jan 1968
5696 0A | Oahu Ares 'Hawsiian Oprrating Arcus) 29,000 03] s [ju 1963
5697.0A | Area Wert of Oahu (Hawsiren Operating Areas) 248,260 0291 4 }Jul 1903
5698 OA | Hrwatiwn Oprrating Arrat, Maui, Molokay, Lanai, and Kahoolawe Aeca 80,000 | 09 3 | Mar 1965
$699-0A | Kehulus Hatbor and Approaches (Ialecd of Maui) (Hawsiien Operating Are 3000] 240 3 ) Aug 196
Plan: Kahulur Harbor 10,000 | 73
U.S COAST AND GEODETIC SURVEY CHARTS
4100 Iatand of Kaue: 40.000 | 091 i [ Sep 1953 [ 1OD
4101 Mahukona Hatbat and Approsches 5000 1459 2 |Jan 1931 a5
14102 Hawsnian tslands 600,000 { 012} 20 | Jul 1964 [ 1.00
4102 Hilo Bay- -lsland of Hawmi 10,000 | 7.30] 14 | Jan 1965 .50
4104 Maatrea Bay (1zlnnd ol Maw) 10,000 ) 730 4 | Jun 1964 | 1.00
4108 Port Allen (Kavan 5.000 | 14.59 § 10 | Aug 1965 25
4109 | Hanolulu Rackor (stand of Ouhul 5.000 | 1459 | 25 § Aug 1965 | 1.00
Plan: Continuatiencot Keeh Lagron Harge Channel (Not shown on ladex) 5,000 | 14.58
4110 Islend of Ouhu 80,000 { 0.91 8 | Jen 1964 | 1.0
4111 Nawiliwi}i Bay (Kauai) 5.000 | 14.59 | 11 | Sep 19065 .30
4112 Hanumaylu Bay (Kava) 2,500 | 29.19 4 | Aug 1939 s
4113 Hane Hay (Mauwr} 5.000 | 14 59 3 | Oct 1941 .25
4ll4 Approsches to Waimes Bay 10.000 | 7.30 3 | Jut 1963 i
4115 Islend of Hawast 250,000 § 0.291 8 [Sep 1963 1.90
4116 Hawaui to Oahu 250,000 | 029] 12 [ Auglved | 1.00
4117 Ouhy to Niihau 247.482 | 0.30 7 ] Aug 1968 | 1.00
4118 Hacau Paint to Kepuhi Potnt (Notth Coust of Keuat) 20,000 § 3.65 1 | Mar 1930 75
4120 Channets between Qahn, Molokai. and Lunm 80000t 091 1 | Mar 1942 | 1.00
4121 Harbora of Molokm 4 1 Oct 1937 78
Plans: Kaunaka: Hatbar 5,000 | 14 59
Pukoo Harbor 5000 {1459
Kumale Hurbor 5,000 [ 14.99
Kolo Harbor 5.000 {14.59
Pupahaky Koadstesd 5,000 | 14 59
4122 Kaumalopsu Herbor (Lunai) 2,500 ] 29.19 1 | Nov 1929 25
4123 Kealskekua 3ay 1o Honaunau Bay 10,000 ] 730 1 | Jul 1828 .50
4124 Kahului Hi 'bor and Approaches (Island of Mau:) 30,000 243 3 [May 1965 75
Pian: hehulu Hardor 10,000 t 730
4128 Approaches 1o Lahaina- -Islund of Maui 15000 486 | 1 | Mar 1965 ] 1.00
4130 Channels briween Molokal, Muu, Lunai. and Kuhoolawe 80,000 | 0.91 4] Aug 194 | 1.00
4131 Southeast Coust of Ouhu- -Waimunalo Bay 10 Diamond Kead 20000 | 365 4 | May1950 | 1.00
d132 South Coast rf Dabu- -Dhamond Head 1c Peat] Harbos Entrance 20000 | 365 ] 11 | Apr 1964 | 1.00
4133 South Coast of Ouhu- -Ahux Point to Hurbers Point 20000| 3650 6 | Apr 1964 e
4134 Kanecohe Hey (Oshu- -East Cosst) 15000 | 4.86 3 | Jun 1964 | 1.00
4140 West Coast of Hawan- -Cook ot to Upule Paat 80000 [ 081 2 1Jun 1964 | 1 00
4161 Puayhau Landing 5.000 | 14 59 1 | Oct 1933 50
4162 Hartars and Lundings on the Northeast und Southeast Cousis of Hawan 1 {Apr193l | 75
Plans: Kukuihaele Landing 2.500 | 29.19
Honokao Landing 3.500 (2919
Punaluy Hutbor 2,500 129 19
Honuspe Harbos 2,500 | 27 19
4163 Keauhou Bay 2,500 1 19 2 | Sep 1956 25
4led Kuilus Buy 5,000 | 14.59 b Aug 1u32 .25
4ae? Kawaikae Buy 10,000 | 730 2 | Jun 1989} 1.00

tincludes LORAN lines of pusition.
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Toble 12, Climatiz Dare, Kavai, Comparing Leeward ;
- Stations With Upland Stations
.
Consni Uplend i 3
4 i
Mane Kehsha [ Peshu Ridge | Kanaluhuluhels !
4 Sotien " ? 1,060 5 H
. 1 . pr N ] m » 4
Yoorr of Recerd | Aversge
; Tomporatore Average Avetape Average Avarege
3 Ratnfell Reindell Reinkell Reinfel}
Oowees | er) | Unches) | {nchen) (Inches)
g Fohronhait)
1
3 January s an in 604 145
Februaey 07 28 8 344 1419
3 Novch no 12 216 310 510
3 Apnit 74 14t 12 178 a0
B Nay e 0.9 o™ 200 155 1
3 Jure 764 08 06l 097 14
July 74 o 060 113 274 :
August 1 (B3 100 210 2% !
September | 776 097 o7 118 2@ ;
. 1 Octabes 73 163 162 188 6
1 November 38 184 158 110 10 82
i December na (X% 344 51 125
s Annusl aversge | 742 .58 20 324 76 40 ;
H Extreme high | 92 (1958) {42 46 (1951) | 45 99 (1951) [ o5 04 (1951 | B3 72 (1956) :
- Extrome low SO (1950) | 10 3 (1953) | £.85(1953) [ 18 08 (1952) | 6509 (2958 i
E g
- K|
!
i
Table 13. Rainfall Data, Kauai, Selected Stations A
3 |
3
1 Swtions ‘Juury 1 Februnry l&uh l Aprit I May l June l Juty lluuu th!onhllceubullhwabu ‘Ihu-bu Annvat 4
Anshols, lstitude m g. longitude misning, ation 20 feet i
Average. 7 years [ s s Teow[sn]as]in] o] 2a] 364 [ 58] 4m [ ass | 0o ;
Hanalel, latitude 22°13'N, longitude 159930°W, eiavation 10 feet )
Avesage. 18 years 648 | 988 [1502| 790 ] 636 528 667] 835 | 640 76l 924 931 | %.50
Maximum, 24 hours, Syears | 530 800 | s60| 348| 310] 280 259 800 40 223 385 413 800
Number days § yeacs 14 12 v fis ha e e | 13 17 7] 19 183
3 Hanamauls, latituds 22900'N. longitude 159921 W, elevation 175 feet
Average, 46 years 781 ast [en{3m)3n|2s2]3n]| 2a 366 % 590 653 | 5569
Manmum. 24 hours, 34 years | 1280 685 | 7840 698) 599 346(1994] 316 | 938 | w45 9.00 1301 | 1994
Number days 34 years 13 11 14 12 13 13 15 15 18 16 15 14 166
L
Hiloa Manawalopuna Divide, latitude 2291’ N. longitude 159°32'%_ elevation 2,030 feet i
Avcrege. 20 you TanT ua Jualralvsen]on]nos [ v 162 L 1572 | 1963 | 1885 ’
Homestesd, latitude 21°56'N, longitude 159°32W, elevation 700 feet 3
| Aversge, 29 years 691 ] 39 1 496] as2[ 3] 311 404 362 | 427 IE €16 590 | 5102 )
= Musimum 24 bours, Byeann | 820 4 o0 [ 90s| 4@] 215 003|417 33 3.50 .05 6.67 170 2.05 H
E: Number days 28 years 18 _I 1n 12 fwe |13 fin pis s 15 15 : 14 164 ;
3 Pal: Trail. [atituds 21958°N, Longitude 159940 W elevation B%0 feet {
¥ Average, % years | 2w L EREUIE 37_I 1205 o] o l EHR L 1.20J 197 | 15
Papuss. lanitude 21°58'N. ivngitude 159928'% . cievation 518 feet
Aversge. 24 vears 1 11 30 643 J10s3] 754 7| s96 77| 808 7.62 832 8313 1092 | 10030 '
1
|4 Maximum, 24 hours, 20 years } 1045 | 1054 | 24v] 49| 514 [r002] 785 609 407 413 £.85 2075 | 275 i
N |
Nur ber duys 20 yes:s ] 19 16 1w i |2 Ja |z | 2 2 19 18 2% i
West Lawas, latitude 21954'N, longitude 19°31'W, elevation 240 feet '
;
3 Average, 37 years 564 l 365 | s12] 284 233 207 | 285 288 328 3.43 1.06 188 | 4300 ! E
1 Wazimuw, 24 hours, Mysars | B76 1 320 | ASS| 6.61] 2.86 ] 4.40 | 215] 5.50 a3 3.36 550 80 8.0 :
3 !
3 Numbct days 34 years 13 J 10 122 |2l i fr Te 15 14 12 14 161 i
3 {
i o4
3 .
i
1
L3
) :
T i
{ .
! i
: |
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£ Toble 14, Monthly Temperotures, Extreme 3
Temperature Ronges, and Number of Days 1
] of Ohzcevetions for Barking Sends i
{' Average Vanimem | Avoruge Minimum Abselute Renge
i Menth (Dagrecs Fahrenheit) | (Dagrees Febeoahoitl | (Dogroes Fohranheit) Days
Januery " 68 ) 9
& Febuuary ~ 5 B% t0 56 85
£ March £ oS LAY 9
1 Aprit 8 o6 87 ta 62 9%
£ Mey 84 o 88 10 65 93
N June 86 9 0 o 67 107 ;
Tty & ) 9l to 67 124 i
£ August 87 70 0 to 67 124 ]
. Seplember L] k] 90 to 65 120
Octobur as L] 9 1065 124 3
November s 7] 86 to 62 120
L Decesmber a 68 809 124
b Annual [y 67 9 10 % 1.301
} 1
4
3
. d
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3
=
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PROCLAMATIONS

No. 3309
August 25, 1959, 24 F.R. 6868

ADMISSION OF THE STATE OF HAWAII INTO THE UNION
BY THE PRESIDENT OF THE UNITED STATES OF AMERICA
A PROCLLAMATION

WHEREAS the Congress of the United States by the act approved on March 18, 1959 (73
Stat. 4).1 accepted, ratified, and confirmed the constitution adopted by a vote of the people of
Hawaii in an election held on November 7, 1950, and provided for the admission of the State
of Hawaii into the Union on an equal footing with the other States upon compliance with cer-
tain procedural requirements specified in that act; and

WHEREAS it appears from the information before me that a majority of the legal votes
cast at an election of June 27, 1959, were in favor of each of the propositions required to be
submitted to the people of Hawaii by section 7(b) of the act of March 18, 1959; and

WHEREAS it further appears from information before me that a general election was heid
on July 18, 1959, and tliat the returns of the general election were made and certified as pro-
vided in the act of March 18, 1959; and

WHEREAS the Governot of Hawaii has certified to me the results of the submission to
the people of Hawaii of the three propositions set forth in section 7(b) of the act of March 18,
1959, and the results of the general election; and

WHEREAS 1 find and announce that the people of Hawaii have duly adopted the proposi-
tions required to be submitted to them by the act of March 18, 1959, and have duly elected the
officers required to be elected by that act:

NOW, THEREFORE, I, DWIGHT D. EISENHOWER, President of the United States of
America, do hereby declare and proclaim that the procedutal requirements imposed by the
Congress on the State of Hawaii to entitle that State to admission into the Union have been
complied with in all respects and that admission of the State o1 Hawaii into the Union on an
equal footing with the other States of the Union is now accomplished.

IN WITNESS WHEREOF, | have hereunto set my hand and caused the Seal of the United
States of America to be affixed.

Done at the City of Washington at four p. m. E.D.T. on this twenty-first day of August in
[sEAL] the year of our Lord nineteen hundred and fifty-nine, and of the Independence of the

United States of America the one hundred and eighty-fourth.

DWIGHT D. EISENHOWER
CHRISTIAN A. HERTER,

Secretary of State.

Figuwe 13. Proclamation of Admission of the State of Hawail Into the Unien.
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KAUAlI COUNTY
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Kauai County 28,176
Eleele-Kalaheo division 4,212
Hanapepe (U) 384
Kalaheo (U) 1,185
Hanalei division 1,312
Kapaa division 3,439
Kapaa (U) 3,439
Kaumakani-Hanapepe division 2,834
Hanapepe (U) 999
Kekaha-Waimea division 3,99
Kekaha (U) 2,082
Waimea (U) 1,312
Koloa-Poipu division 2,800
IZoloa (U) 1,426
Lihue division 4,106
Lihue (U) 3,908
Nithau divieion 254
Puhi-Hanamaulu division 2,191
Wailua-Anahola division 3,059
Wailua Houselots (U) 1,129

#U* denotes an unincorporated place.
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Papulation of Kaval County by Census Divisions, 1960,

37

sakaiicthe S5 i i B B S

t

P2 et b bt e Stk (e . S s 1l

aes sl idid o

ul

L

E
4




L P

SPUDIS) uDl oMoy sisy) ABasg 31LAPOAG PUR §300T G PUD £330 Y1Ydostouosdp *gUf) 3 Xaput diqdein g 2mbiy

.

- K
o o - ’

e -l

SR

Yy3ixo

HLIEON

Jr4i20Vvd

%

"__8. 53

4

\\}
eiv 59 ‘o
: LU

-

Yarss

/
/
VoA

!
j
(0006 '$'3 L¥YHD TY¥INZO)

{
t

© ot vt

R e X R RPN

Q)
L]




A A B e L e

" o SERNERLS IS
‘NOYIIN OF [1OMD} 52047 ASAING 3119POIY PUD ISDOTY) "GTf) PUD 33130 iydeiboussp *§n jo Xepy) 21ydoan 9| @inbyy
o ST JEN, . ¥ P ST L P . J P
" H« _ o
_, o
w0569 01y SO S11y 5O ﬁ ™
1] f
! ~ ”
| | |
+ ! —_— &
- 1 . ~
1 [
- 0.
N -
NVY 320 2141 2532Vvd H1dON
8- rvl
E -
wO ME9S OF 'K S D <
!
*] , O 655
-+ ozLy S5 ﬁ.
e 52 i
u lctiw 52 _ iz
2EIr SO i
YO 6695 #Z1F | D JaH Ly ~ c.fﬂ " “
| e H
: _ i [
€Elr SO
| |4
| €y s . wivy
| . i .
i FEly S0 3, iy ——y
| (4 Y. -t
g w ¥ e u e oty 52 ~ -
H A
i 7 [,
- B) e 4
J - s e o ——— -~ 3
- sz wk_ s
| ¥
E i ¥ 5
! !
m -
| Aoy "
s | H ! ¥0 569% 701y § 3
f H. LUy S uLm
: 1
T m ! - ' -t ! - ! " ’ " ! -~ i 13 v 5t ’ - N P ’ ) T
TN g vty 8 2 e e HB I SER AN P P R ORI TIF PR UM AP DTS oY FSRPAE- LSRN SN A A L AL AR R R R PR A VRN 728 A | - ’y [

e




TOYitN PUC 1060Y 10} 8|GD](0AY SIOW Leaing (021601080 S N jo xepuy ‘s enByy

TS1UDD OS ‘I "9Z6T "SIYOUT Zg AQ 61 ‘IZIS "333J 0§ ‘[ BALIIUT NOJLOD

Y2 | 03 a[Tw | INOQe X0 "Q0S 7Y ‘AES ° G1,051 PUB 70,091 ‘SUBTPLISW Tunpy C 70,8
Pus 9y 17 ‘SIIMB40d BUrjtwr] ‘ReYNN Jo pUE(ST ay; kmoys dew STq] I18MEY ‘(PUeIS]) PEIN

1§ ‘eoud

‘B8] *SaYOUT £p £Q £F ‘9ZIS 129} 05 ‘TBAIIIUT MOJUOD "YOUT ] O} ITIW I INOQR O ‘006'Z9:]

‘auog 05,651 PUB G 651 ‘susrpriaw Butirwery $1,2T PUR 05,12 ‘syaj[esed Buniwig
‘teney 3O 3580 g om_u E Yoty ‘Teney Jo puv(si |} smMoys deu m:r-.. ‘IBMBY {(pues]) teney

H o.)-io

TR et e SR i e it e B v e VAL b s e e b o W deedt | B T e - e e e e

,

(%]
-

e T T s S ——— o e o




L e b e

T W, s et

Gy L T

16035 159°
2240 v
157°30°
¢ $§:\ 2 -
2130 ™ 15058
160'35 ot #1730
2i° &)
: .
e 2030 Ny 154735
15730 T
19°30 1930
18°30° 18°30

156°0% 154%3%

United States Series of Topographic Maps. This is a series of topographic maps
produced by the Army Map Service, and published and distributed for civilian
use by the Geological Survey. The following maps cover areas in Hawaii:
Hawaii North, Limiting parallels, 19°30' and 20°30’. Limiting meridians,

154°35" and 156°05'. Contour interval, 200 feet. Size, 22 by 34 inches.
1941. Also available 14 a woodland edition.

Hawali South. Limitirg parallels, 18%30’ and 19°30’. Limiting meridians,
154°35’ and 156°05'. Contour interval, 200 feer, Size, 22 by 32 inches.
1941. Also available in a woodland edition.

Kauai. Limiting parallels, 21°30'and 22°30". Limiting meridians, 159° and
160°35’. Contour interval, 200 feet, with supplementary contours at 100-
foot intervals. Size, 24 by 29 inches. 1951.

Maui. Limiting parallels, 20°30' and 21°30’. Limiting meridians, 155°s8’
and 157°30°. Contour interval, 200 feet. Size, 24 by 29 inches. 1961,
Available in a woodland edition onty.

Oahu. Limiting parailels, 21° and 22°. Limiting meridians, 157°30" and 159°.
Contour interval, 200 feet, Size, 22 by 34 inches. 1952,

Figure 18, Index of Army Map Service/Geological Survey 1:250,000
Scale Maps of the Hawolian Islands,
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