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STATE OF HAWAII

HAWAII WATER AUTHORITY

HONOLULU. HAWAII

January 15, 1960

Honorable William F. Quinn
Governor of Hawaii
Iolani Palace
Honolulu, Hawaii

Dear Sir:

The Hawaii Water Authority has the honor of transmitting herewith its Sixth Annual Report
in accordance with the provisions of Chapter 86, Revised Laws of Hawaii 1955, as amended by
Act 22, Session Laws of Hawaii 1957.

The transfer of the Hawaii Water Authority's functions to the new Department of Land and
Natural Resources some time in 1960 in conformance with the" Hawaii State Government Re
organization Act of 1959" will mark the final chapter of the Authority as a separate agency of
the State Government. Thus, this Sixth Annual Report becomes the Authority's final one.

We wish to express our appreciation to you for the privilege of serving as Commissioners
of the Authority. Three of our members have served in this capacity since the inception of the
Hawaii Irrigation Authority in 1953. During this time considerable progress has been made in
the collection and analysis of data on Hawaii's water resources and on major projects to de
velop these resources. The development of water in Kona and progress on the construction of
the Molokai irrigation project are outstanding examples of the work that has been accomplished.

While we may feel some remorse at the dissolution of the Water Authority as a separate
government entity, we are confident that under your leadership the water projects now under
way, as well as others, will be carried forward to completion by the new Department of Land
and Natural Resources.

We would be remiss if we did not express our appreciation to the employees of the Authority
who have carried out their assigned tasks willingly, diligently and faithfully. We would par
ticularly like to note the outstanding service performed by our Manager-Chief Engineer who,
as executive officer, has directed the Authority's program since its beginning.

Respectfully submitted,

Chairman

~~e~
~(J~c~

Commissioner





STATE OF HAWAII

HAWAII WATER AUTHORITY

HONOLULU. HAWAII

January 10, 1960

Chairman and Commissioners
Hawaii Water Authority
State of Hawaii
Honolulu, Hawaii

Gentlemen:

It is with pleasure that I submit herewith the Annual Report of the Hawaii Water Authority
for 1959.

The past year has been outstanding in many respects. Hawaii achieved its long desired
status of Statehood; the last session of the Territorial Legislature was held; the first State
session of the Legislature was convened in August followed by a special session in November;
planning of the new state Government organization was well underway by the end of the year;
and the Authority showed continuing progress in the field of water resources study and develop
ment.

Some of the maj or accomplishments of the Authority during the year were:

1. Located good quality ground water in North Kona through the drilling of several deep
wells. The connection of one of these wells to the existing public system at the end of the
year opened the way for further economic development of the Kana area.

2. Completed 12,013 feet of tunneling on the Molokai Irrigation and Water Utilization
Project.

3. Published five reports: Water Resources in Hawaii; Rainfall of the Hawaiian Islands;
a feasibility report, Kana Irrigation Project, Island of Hawaii; Rainfall, Tanks, Catchment
and Family Use of Water; and Supplement to Kona Rainfall.

4. Undertook the design and construction of improvements to four domestic water systems
on the Island of KauaL

We look forward with hope that the. new Board of Land and Natural Resources under the
reorganized State Government will show the same sincere inter~st and concern for the State's
water resources problems that the Commissioners of the Authority have exhibited so faithfully
since 1953.

I wish to express my appreciation for the privilege of serving as your executive officer in
carrying out the Authority's program during 1959, the accomplishment of which was made
possible by the fine cooperation of a capable and loyal staff of employees.

Respectfully.submitted,

Manager-Chief Engineer
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STATE WATER RESOURCES STUDY

Since the time many years ago when the
Hawaiian people first diverted stream
water for growing taro, the use of water
for irrigating crops has been afundamental
factor in Hawaii's economy. Today, with
increasing demands for water by agricul
ture, by new industries, and by a growing
population, the need for better conservation
and development of water resources is be
coming increasingly apparent.

Hawaii has but limited areas of land re
maining that are suitable for intensive
agricultural development, industrial expan
sion, tourist resorts and homesites. In
the future, as in the past, the development
of these areas to their highest economic
potential will largely depend on the availa
bility of water.

Recognizing this fact, the Legislature in
1953 established the Hawaii Irrigation Au
thority for the purpose of constructing and
operating irrigation systems for small
scale farms in the Islands. In 1957 the
scope of activities of the Irrigation Author
ity was enlarged to include investigations,
studies and research for the purposes of
inventorying water resources and formu
lating a comprehensive master plan of water
development for Hawaii. In order to pro
perly reflect these added responsibilities,
the agency was renamed the Hawaii Water
Authority.

Pursuant to these new legislative re
quirements, the Authority initiated an
investigation of Hawaii's water resources
in 1957. This investigation included studies
and analyses of records of rainfall, surface
water runoff, ground water supplies, and
water use. Due to the great variations in
rainfall, the scarcity of data on the effect
of evapo-transpiration, the lack of dis-
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charge records on many streams and the
limited knowledge on many ground-water
sources, the preparation of a detailed com
prehensive report at the time was not
possible. Nevertheless, water use based
on office records and field surveys was
compiled, rainfall data were collected and
analyzed, and streamflow records and
ground-water data were evaluated to pro
vide an up-to-date generalized picture of
Hawaii's water resources. This infor
mation was published in a narrative and
statistical report in 1959, Water Resources
in Hawaii, which also included a discussion
of water development problems and conser
vation measures and a section on surface
and ground-water rights. Some of the more
important findings of this report were:

1. Variety oj Problems. The rain
fall of the state is relatively high, aver
aging better than 70 inches annually.
However, development of Hawaii's water
resources is both difficult and costly due
to extreme variations in distribution of
rainfall, wide differences in monthly,
seasonal and annual rainfalls, recurring
droughts, lack of suitable impounding
reservoir sites, problems of salt water
intrusion in basal ground-water supplies
and mountainous topography.

2. Adequacy of Water Resources.
Water problems in Hawaii are not prob
lems of inadequacy or impending inade
quacy of available water resources.
With proper planning and management,
there will always be adequate water re
sources in the State-at a price. The
problem is to supply water in the quanti
ty needed, when needed and where needed
for municipal, military, irrigation and
industrial uses.



3. Water Usage. Water utilization in
the state in 1957 amounted to approxi
mately 700 billion gallons, of which 60
percent was derived from surface-water
sources and the balance from subter
ranean supplies. Principal categories
of water use were domestic and muni
cipal, 5 percent; irrigation, 74 percent;
and industry, 19 percent, of which three
fourths was used for development of
hydro-electric power. Per capita use
in 1957 was approximately 3,440 gallons
per day, a figure over double the average
of the mainland United States.

4. Changing Conditions. The water
sources of Hawaii have been extensively
developed during the past eighty years
by individuals, private business and
governmental agencies to meet various
needs as they arose. Changing economy
in the state and greater competition for
undeveloped or partially developed water
sources will impose increasing problems
in the further exploitation of water re
sources. These problems can best be
met through proper long range planning,
coordinated efforts and sound manage
ment.

The Authority's 1959· water resources
report represents only the first step in the
planning of over-all water development for
Hawaii. Much more detailed studies and
investigations are required before adequate
planning for a comprehensive water de
velopment program can be undertaken. On
Oahu, the United States Geological Survey,
in cooperation with the Territorial Govern
ment and the City and County of Honolulu,
undertook a detailed hydrologic study of the
Pearl Harbor-Honolulu basal ground-water
supply which has been completed except
for the publication of the final report. This
Federal agency, with cooperating funds
from the State, is now extending these
studies to include other areas on Oahu. It
may not be feasible to attempt such detailed
studies for all areas of the state, but limit
ed studies now under way by the Authority
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will provide valuable information on water
development on a state-wide basis.

To this end the Authority published in
1959 a comprehensive analysis, Rainfall of
the Hawaiian Islands, covering the records
of some 1,400 rainfall stations in the state.
While this represents an important contri
bution to the fieldS of climatology and ·hy
drology, it does not, unfortunately, provide
completely adequate rainfall data for all
sections of the state, particularly in the
important heavy rainfall areas of the
mountains where there are relatively fewer
stations because of inaccessiblity.

Research on the losses of rainfall by
evaporat.ion and plant transpiration (col
lectively called evapo-transpiration) is
being carried out by the sugar and pineapple
industries and to a lesser extent by various
government agencies. By and large, how
ever, this field of activity needs to be
increased and broadened in scope. The
wide variations in rainfall, relative hu
midity and extent of cloud cover and differ
ing soil conditions make the estimation or
determination of evapo-transpiration losses
extremely difficult. Since evapo-trans
piration is subtractive from rainfall, the
amount of rainfall lost through this natural
process determines the residual available
for development by diversion of streams
and withdrawal from subterranean sources.

Today, there is much discussion about
better utilization of the state's forest re
serves, particularly with respect to the
planting of commercial forests. Such a
program has considerable merit if it can
be accomplished without harm to the state's
important watersheds. Caution should be
exercised, therefore, in the planning of
commercial forests because of the very
limited information available on the com
parative effects of forests and other types
of ground cover on the production of water
from watersheds in Hawaii.

No reasonably economic stream-
measuring program could hope to ade
quately gauge the discharge of all the
streams coursing down the sides of the
mountains of this state. To cope with this



situation the U. S. Geological Survey is
carrying out a streamflow correlation pro
gram which, in conjunction with its stream
gauging program, should provide valuable
additional information at minimum cost.

A two-year exploratory well-drilling
program has been proposed to obtain more
information on sources of ground water,
particularly these subterranean supplies
that have been unexplored to date. If ap
proved by the Legislature, this program
should provide much needed hydrologic
data on the aquifers of the various Islands
that have the best economic potential for
development.

RAINFALL CATCHMENT RESEARCH

Under the authority granted by Act 150,
S. L. H. 1957, and an appropriation of
$50, 000, studies were undertaken in 1957
to determine the most feasible means of
developing water for Kona, Hawaii. In
cluded in these studies was a field research
program to evaluate the practicability of
waterproofing catchment areas in the rain
fall belt above Kona.

One test area, installed by the U. S.
Geological Survey as a cooperative proj ect
with the Authority, was located adjacent to
Waiaha Stream. The test consisted of the
application of about one-quarter inch of
catalytically-blown asphaltic membrane to
an area largely comprised of pahoehoe
rock covered with shallow soil. Consider-

Keauhou catchment test area, showing soil
covered polyethylene Plot injoreground and
wind-damaged clear polyethylene to rear.

able difficulty was experienced in clearing
the pahoehoe rock surface prior to applying
the membrane, resulting in the conclusion
that a ground surface of this type is not
very well suited for rainfall catchment
areas. The runoff from this 17,000 square
foot area is measured by a recording V
notch weir. In addition, rainfall is meas
ured by a recording raingauge and several
standard raingauges appropriately spaced
at the site. Some trouble was experienced
with weeds penetrating the asphalt mem
brane, but otherwise this material has
proven generally satisfactory to date. A
final report covering this test area will be
completed later by the U. S. Geological
Survey.

A second test proj ect in mauka Keauhou

Lejt, spraying Waiaha catchment area with asphaltic membrane. Right, completed job.
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operated by the Authority consists of ten
1,000 square foot plots prepared by bull
doz ing an area composed of soil and aa
cinders. This type of material lends itself
well to economically feasible grading by
bulldozer, followed by hand raking and roll
ing. Materials used on the plots include
clear and black pigmented polyethelene
film of various thicknesses, prefabricated
asphalt plank, aluminum foil, polyethelene
covered kraft paper and bentonite. In some
plots the waterproofing materials were left
exposed to the atmosphere; in others, they
were covered with several inches of fine
cinders or soil. Results show that almost
100 percent of the rainfall can be collected
from the exposed waterproof materials
under the most favorable heavy rainfall
conditions, whereas the amount of collected
rainfall may decrease to a low percentage
for very light rains. For those plots with
a soil or cinder cover, rainfall recovery is
considerably less than for the exposed
materials because of soil moisture re
tention and evaporation losses.

Standard 5/8" water meters are used for
measuring the accumulated runoff from
each plot, with readings being taken once a

week. To evaluate the runoff in relation to
rainfall and other climatological factors, a
small pilot weather station is operated at
the test site. Climatological data collected
includes rainfall, maximum and minimum
temperatures, relative humidity, accumu
lated wind and pan evaporation.

Various herbicides were used in the
different plots, and only minor weed trouble
has been experienced. Results to date
(abOl.:.t nineteen months) have indicated
three types of materials to be most favor
able, jUdged by their effectiveness as rain
fall collectors and their apparent durability.
These include black pigmented polyethelene
film 8 mils thick, aluminum foil 2 mils
thick, and 1/4" thick asphalt plank.

While ground water has been located
and has proven more economical for the
Kona area, it is believed that the infor
mation obtained in the testing of these
various waterproofing materials will be of
value in constructing rainfall catchment
areas elsewhere in Hawaii. The test plots
will be continued in operation, probably
about one more year, until sufficient data
are collected to provide more conclusive
results.

WAIMANALO WATER DEVELOPMENT

A report, A General Plan for Waimanalo
Valley, Island of Oahu, was completed late
in 1958 by the consulting firm of Harland
Bartholomew and Associates for the Com
missioner of Public Lands. This plan pro
poses the development of the land, primarily
government owned, at Waimanalo for agri
cultural, residential, light industrial, com
mercial, resort, school, military and
recreational purposes. The plan, as pro
posed, was given general approval by the
1959 Territorial Legislature and the Com
missioner of Public Lands was authorized
to proceed with the redevelopment of this
valley.
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Since the Waimanalo area is deficient in
local water resources, it was recognized
by the Legislature and others that the full
development of the valley would require the
importation of water from outside sources.
Accordingly, the Legislature appropriated
to the Authority $950,000 for this purpose.
It is planned to serve the entire Waimanalo
area by a domestic water system, thus
eliminating the need to continue the uneco
nomical ditch irrigation system now oper
ated by the Authority.

Inasmuch as the Waimanalo water sys
tem will become a part of the Board of
water Supply's windward Oahu domestic
system, the Authority is making the ap
propriation available to that agency for
construction purposes. Of the total ap
propriation, $ 500, 000 has been allocated to
date, and the engineering design for the
construction of a 20-inch main from the
Waimanalo-Kailua junction to Waimanalo
Valley and a 2-million gallon reservoir
was initiated at the end of the year. Con
struction of the first unit of this main trunk
line system, shown on page 10, is expected
to start about June 1960. The development
of water further northwest in windward
oahu and the transmission of such water to
the Waimanalo-Kailua junction will be the
Board of Water Supply's contribution to the
Waimanalo development proj ect.

The Waimanalo farm lot area now being
served by theAuthority's irrigation system.

WAIMANALO IRRIGATION SYSTEM

During its sixth year of operation, the
Waimanalo Irrigation System sold a record
161 million gallons of irrigation water with
revenue amounting to $37,133. However,
even though continued efforts were em
ployed to reduce maintenance costs, the
system sustained a deficit of $21,869.

At the end of 1959, the system was
serving 81 consumers on 814 acres of land.
Fifty-seven consumers occupying491 acres
have received patents to their lands. The
University of Hawaii is operating an ex
perimental farm on 119 acres, and the re
maining 23 consumers on 204 acres are
operating under 30-day revocable permits.
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Top, intensive land utilization at Waima
nalo-bittermelon intercropped with papaya,
using tree trunks as trellis supports. Bot
tom, processing green onions for market.



Land use of the area served by the sys
tem by type of production is summarized in
the tabulation below:

Truck Crops . . . . . . . . . . .. 512 63
Truck Crops & Floriculture.. 107 13
Truck Crops & Hogs . . . . . .. 56 7
Poultry. . . . . . . . . • . . . . .. 33 4
Floriculture 27 3
Truck Crops & Poultry . . . .. 17 2
Floriculture & Poultry ..... 13 2
Dairy. . . . . . . . . . . . . . . .. 10 1
Hogs 9 1
Idle . . . . . . . . . . . . . . . . .. 30 4

All Uses 814 100

Land Use
%of

Acres Area

Agricultural production is similar to
that of 1958 except for the discontinuance
of forage and legume plantings due princi
pally to the completion of a research
project by the University of Hawaii Ex
perimental Farm. Floricultural production
continued upward as predicted several
years ago. New flowers planted this year
include chrysanthemums, ornamental
plants, Plumosus fern and tuberose.

WAIMEA IRRIGATION PROJECT

After many delays and maj or changes in
the plans for the Waimea Irrigation and
Water Utilization Project, particularly with
respect to the farm area to be served, the

The Authority's 60 million gallon storage reservoir at Waimea will serve the State's new
farm lot subdivision of 600 acres at nearby Lalamilo, planned for development in 1960.
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planning of the revised project to utilize
the Waimea reservoir and pipelines to
supply water to the State's Lalamilo lands
was essentially completed by the end of the
year. Funds were made available by the
1959 Territorial Legislature to the Com
missioner of Public Lands for constructing
roads and drainage in Lalamilo for a farm
lot area to comprise about 600 acres of
irrigable land. Sufficient funds for con
structing the irrigation system were ap
propriated by prior Legislatures.

Engineering design of the roads, drain
age system, distribution reservoir and
pipelines for Lalamilo were completed in
December except for final typing of the
specifications and contract documents.
Soon after approval is received from the
Planning Commission of the County of
Hawaii, bids for the construction can be
called for, provided certain legal problems
are satisfactorily solved. Arrangements
are being worked out by the Department of
Public Lands and the Hawaii Water Au
thority to perform this construction work
under a joint contract to be administered
by the Authol'ity. It is anticipated that this
arrangement will reduce costs and expedite
the construction program. The tentative
schedule calls for awarding the contract
about the first of April with an estimated
construction period of approximately six
months.

Within the present plans for the Waimea
Irrigation Project, the Lalamilo farm lots
will be the only users of water from the
Upper Hamakua Ditch-Waimea Reservoir
System. Under existing statutes~ as they
have been interpeted, all operating and
construction costs must be charged to and
be repaid by the tenants of the Lalamilo
farm lot area. To accomplish this would
require the establishment of very high
water rates, probably in excess of what
farmers could afford to pay. Because of
this situation, it is believed the Legislature
should consider some form of subsidization
for this project -possibly rescinding the
requirement that capital costs of the pro
ject be repaid.
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During1959, anothe-r 12,013 feetwe-re added
to the Waikolu Tunnel of the Molokai [-r-ri
gation Project, b-ringing total t021,176 feet.

MOLOKAI IRRIGATION PROJECT

Progressing at a rate of 40 feet a day,
the Hawaiian Dredging & Construction
Company, Limited, and the Morrison-Knud
son Company under a joint venture $4.4
million contract with the Authority have
bored their way to the 21,176 foot mark in
the 26,825 foot long Waikolu Tunnel of the
Molokai Irrigation and Water utilization
Project. At the end of the year, the exca
vation of the tunnel, which is being con
structed from one heading only, had



reached a point approaching the dike com
plex in which considerable amounts of
water may be encountered. If the dike
compartments are found to be " dry," the
tunnel excavation work should be completed
by about mid-year 1960; otherwise, depend
ing on the amount of water encountered, the
balance of the tunnel may take a year or
more to finish. To date a few scattered
dikes have been penetrated but no water
has been found impounded behind them.

During the year 1959, the Authority
completed most of the engineering design
for the 15-million gallon earth reservoir
lined with prefabricated asphalt planks to
be located at Hoolehua and for the 6-mile
transmission line connecting the Kaunaka
kai portal of the Waikolu Tunnel with the
reservoir. Construction of these facilities
can be undertaken soon after funds are
made available.

The total cost of the Molokai Proj ect is
estimated at $8.2 million. Of this amount,
a total of $6.~ million has been appro
priated by Act 227, S.L.H. 1943; Act 273,
S.L.H. 1955; and Act 224, S.L.H. 1959. An
additional appropriation of $1.9 million is
required to complete the project. Of the
total of $6.3 million appropriated, only
$4.9 million has so far been allocated to
the Authority. It had been hoped that addi
tional funds would be made available as
needed so that the construction of the
transmission and distribution pipelines
might proceed concurrently with the con
struction of the tunnel. It now appears that
there will be a time lag between the date
the water development work in Waikolu
Valley is completed and the time the
balance of the project is finished and ready
to supply water to the 13,650 acres of crop
land included in the project.

OAHU-DOMESTIC ·WATER

The construction of a major pipeline
system to transport water to Waimanalo
Valley for domestic use and to replace the
existing irrigation system has been dis
cussed earlier in this report.

Also, an appropriation of $ 500,000 was
made to the Water Authority by Act 224,
S.L.H. 1959, to construct a pipeline from
Waianae to Makaha Valley. The construc
tion of this proj ect is being deferred pend
ing the completion of the pipeline system
now being constructed by the Board of
Water Supply to take water from the Pearl
Harbor area to Ewa and Waianae.

KONA WATER DEVELOPMENT

After extensive investigations and
studies of (1) waterproofed catchment areas,
(2) importation of water from sources out
side of Kona, (3) demineralization of brack-
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ish well water and conversion of sea water,
(4) additional storage and expanded stream
diversion works, and (5) development of
ground water from deep drilled wells, the
Authority has found the development of
ground water for Kona's dome stic water
supply to be the most feasible. This source
of water can be developed and supplied to
Kona residents at less cost than any other
source and pet:"mits easy and economical
expansion to meet increased needs in the
future.

The Kona Water Study was conducted
under Act 150, S.L.H. 1957, which appro
priated $50,000 for making investigations
and feasibility studies of different methods
of developing water. The Act also appro
priated $1,500,000 for construction, which
was supplemented by the 1959 Legislature
through an additi.onal appropriation of
$1,200,000.

Four 800-foot deep wells have been



drilled in North and South Kona to explore
the ground-water supplies. Three of these
wells, one at Keei and two at Kahaluu, have
produced good quality water and are now
operational although only one located at
Kahaluu has so far been connected to the
existing system of the Board of Water
Supply, County of Hawai i. These three
wells, having a total pumping capacity of a
little over a million gallons a day, will be
inter-connected when the main trunk line
along the Belt Road is completed. Addi
tional wells can be constructed as needed
and connected to the system to meet the
water demands of the Kona area. The qua
lityof the water fr.om the two Kahaluu wells
is excellent, with chloride content (aver
aging 8 and 14 ppm) the best of any ground
water source so far developed in the state.

A 1.2-mile pipeline which connects the
two Kahaluu wells to the Kailua-Keauhou
pipeline of the public water system oper
ated by the Board of Water Supply was suf
ficiently completed by the end of the year
to make possible the furnishing of well
water to the existing County system. Since
the Kona area was experiencing a severe
drought during the latter part of the year,
it is anticipated that this well water will be
needed to supplement the gravity supply in
the early part of January. The Kahaluu
supply pipeline consisting of 6" and 8" pipes,
pressure breakers and a 50,000-gallon
steel tank were installed by the Honolulu
Builders, Ltd., at a contract bid price of
approximately $79,000.

Facilities of the Kona water system
planned to be constructed by the Authority
at a total cost of $2, 700, 000 are shown on
pages 16-17.

The next phase of work to be undertaken
will be the construction of a 250,000-gallon
reservoir to be located above Alii Drive at
Holualoa Bay and the installation of a pipe
line extending from the Kahaluu wells to
the Belt Road and thence northward to the
Holualoa area where it will be cross-con
nected to the gravity system to serve as a
secondary source of supply for the County's
Kailua-Keauhou domestic water system. It

lS

50,OOO-gallon steel tank installed by the
AuthoYity to supplement Kana water SUPPly.

Pressure break being installed on pipeline
joining two Kahaluu wells to County system.
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is anticipated that a contract for these
facilities wtll be awarded early in 1960.
The remaining portions of the Kona system
will be constructed when funds become
available.

When these facilities are all completed,
Kona will be supplied with water from both
the wells and the existing gravity water
system of the County. Gravity water will
be used to the fullest extent possible to
minimize pumping costs, but this water
will, of necessity, have to be supplemented
during most of the year by pumped water.
It is believed that this water development
system with the addition of more wells
from time to time as needed will adequately
supply water to the Kona area to meet all
future demands. It is planned to turn over
these various facilities to the Board of
Water Supply as they are completed and
can be operated as units of the County sys
tem.
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Pursuant to House Concurrent Resolution
33, adopted in 1957 by the Territorial
Legislature, the Authority made a study to
determine the feasibility of constructing an
irrigation project to serve the North and
South Kona districts. The findings of this
report, published in March 1959, showed
that an irrigation project for Kona was not
economically feasible. It was concluded
that the irrigation needs of Kona were not
extensive and that they could be adequately
met by water supplied from the domestic
water system.

KAUAI DOMESTIC WATER SYSTEMS

The growth of tourism since the advent
of Statehood and the potential for future
expansion of this industry has lead to much
activity in the development of resort areas
on the Island of KauaL One hotel is noW
under construction and several others are 1



WATER DEVELOPM ENT PLAN
NORTH 8 SOUTH KONA. HAWAII
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in the planning stage. Since the water sys
tems serving these various areas are
presently taxed to their limit, improvements
are required to take care of the new hotel
developments. To meet this situation the
State administration and Kauai County

IJ)rillingexplorato'ry well at Hanalei, Kauai.
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officials have been working closely together
to develop a joint emergency program to
make the required water available. These
various projects and their status at the
end of the year are described below.

Hanalei. A four-stage construction pro
gram, estimated to cost approximately
$250,000, 'is planned for the Hanalei area.
Only the first two stages are planned for
early construction since funds available
are limited to $90,000 alloted to the Au
thority by Act 150, S.L.H. 1957, and about
$30,000 appropriated by the County of
KauaL The program includes the develop
ment of water and the construction of pipe
lines and water storage tanks.

An exploratory well, 228 feet deep, has
been drilled which is yet to be fully tested
when a larger capacity pump is received
from the Mainland. If necessary, a second
well will be drilled at another location or



Kalapaki Beach as viewed from the Nawiliwili Park sea wall, site of new resort develop
ment, will be served by a new storage tank and extension of the Lihue system pipeline.

the surface water from Waioli Stream will
be utilized.

Engineering for the construction of a
pipeline along the Hanalei beach road is in
progress with its installation expected to be
completed in 1960.

Wailua-Kapaa. The complicated system
serving the Wailua-Kapaa area now gets its
water from tunnels and springs in the
mountains. Water service problems are
magnified by heavy demands of two pine
apple canneries during the canning season.
Field investigations are being made to de
termine the availability of water from ex
isting sources and the capacities of major
pipelines.

A contract for drilling an exploratory
well in Wailua (the State's houselot area)
was awarded at the end of December. If a
satisfactory water source is found at this
site, immediate improvements can be made
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Limited hotel and apartment construction
in Kukuiula Bay area will soon be possible.



to this system; otherwise, higher cost
water from more distant sources will have
to be developed.

Approximately $65,000 is available from
County of Kauai funds for construction in
the Wailua-Kapaa area.

Lihue. Plans for improving the Lihue
system include the installation of a 250,000
gallon storage tank in the vicinity of Kauai
Inn and approximately 5,000 feet of 8" pipe
line. The pipeline will run from the pro
posed tank southeasterly along Rice Street
to the vicinity of Nawiliwili stream where
it will serve the hotel resort area now
under development at Kalapaki Beach.

A total of $130,000 has been made avail-

able to the Authority for this proj ect from
an appropriation of Act 224, S.L.H. 1959.

Koloa-Poipu. Construction is expected
to get underway early in 1960for a 250,000
gallon storage tank and approximately
8,500 feet of 12" and 8" water main that will
increase the capacity of the Koloa-Poipu
system to allow limited hotel and apartment
construction in the beach area.

Funds in the amount of $200,000 have
been alloted to the State Superintendent of
Public Works from an appropriation of Act
150, S.L.H. 1957. The Water Authority is
doing the design and construCtion of the
water facilities at the request of the Super
intendent of Public Works.

PERSONNEL

During 1959, there were 11 new employ
ees added to the Authority's staff and 8
either transferred to other departments or
left government service. At the end of the
year, the Authority had 38 employees, of
which 25 were at its headquarters in the
State Office Building; 9 at Waimanalo,
Oahu; 2 on Molokai; and 2 on Hawaii.

New staff members included Kazuyoshi
Hayashida, Donald Kam, George Matsumo
to and Reuben Wong, civil engineers; Ed
ward Wingate, general construction in
spector; Michael Infante and Robert Sia
rot, engineering draftsmen; Charles Ina
tsuka, engineering aid; Miss Michiko May
Hara and Tadashi Tanaka, account clerks;
and Mrs. Tamae Shiraishi, clerk.

Key personnel are: L. H. Herschler,
manager-chief engineer; Robert T. Chuck,
assistant manager-chief engineer; Kwan
You Chang, civil engineer in charge of
investigations and research; Raymond K.
Chun. special projects engineer; Walter O.
Watson, Jr., and Takeo Fujii, design and
construction division assistants; Robert K.
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Maeda, departmental fiscal officer; Mrs.
Priscilla Kaluna, administrative secretary;
and Toshio Sugita, manager of the Waima
nalo Irrigation System.

In general, the problem of obtaining
qualified personnel has eased up somewhat
from that which existed a few years ago.
Some difficulties are still being experienced
however, in securing qualified draftsmen
and engineers trained in hydrology. It is of
interest to note that increases in salaries
for engineers during recent years, particu
larly in the starting grades, has changed
the previous trend of University of Hawaii
engineering graduates going to the Mainland
for higher paid jobs.

In August the Authority's staff moved to
larger quarters on the fourth floor of the
State Office Building which has noticeably
improved working conditions and resulted
in more efficient operations.

In compliance with the new State Consti
tution' a special session of the State Legis
lature enacted the" Hawaii State Govern
ment Reorganization Act of 1959" for the
purpose of establishing anew State govern-



ment organization to be comprised of
eighteen departments. Under the new
organization, the Hawaii Water Authority
will be terminated as a separate entity of
the government and its powers, duties and
functions will be transferred to a new De
partment of Land and Natural Resources to
be headed by an executive board. Included
also in this new department will be the
functions and authority heretofore exercised
by the Commissioner of Public Lands (in
cluding the Hydrography Division and
Bureau of Conveyances), the Commission
on Ground water Resources, the Hawaii
Land Development Authority, the Commis
sion on Historical Sites, and the manage
ment of State Parks. It is expected that
these functions will be transferred and the
new department .established during the
early part of 1960. The Reorganization Act

states further that the new Department 9f
Land and Natural Resources will be
abolished on July 1. 1962. and combined
with the Department of Agriculture and
Conservation to cceate a new Department
of Agriculture and Natural Resources.

RECOMMENDATION

It is recommended that in order to e.n
courage the expansion of diversified farm
ing in the interest of the State's economy,
the Legislature give consideration to some
form of subsidization for irrigation proj ects
where financial help is needed. Existing
statutes require repayment of principal" and
interest for capital costs of construct'ion
which, in some instances, may make the
cost of irrigation water too high for eco
nomic farm ing.

f¥inancial fJJlalewtentJ and fJJla/t;~tictJ

SUMMARY STATEMENT OF FINANCES, 1959

580

23,500

37,734

180,733
255,188
370,000

2, 189,50sb
1,300,000

l,163,036C

1,200,000

$ 88,133

24,625

Balance
Expenditures as of

1959 12-31-59

$ 80,304

59,283

1,096,330
286,365

4,188
9,524

5,717

228,543

175,375
400,000

bEncumbered balance $2,040,692 cEncumbered balance $101,266

Balance
Total as of Receipts

Appropriation 12-31-58 1959tl

$ 562,737 $ ,68,567 $99,870

186,536 35,481 61,536

2,500,000 1,096,330
2,500,000 2,475,871
1,300,000

1,000,000 184,921
400,000 264,712
370,000 370,000

50,000 6,297

1,500,000 1,391,579
1,200,000

23,500 23,500

200,000 200,000
400,000

alnclude allotments for fiscal year 1959-1960

Revolving Fund:
Act 245, SLH 1953 and Act 270, SLH 1959

Water Resources:
Act 22, SLH 1957 and Act 270, .SLH 1959

Molokai Irrigation Project:
Chapter 317, RLH 1945, Bond Fund .•.. , .
Act 273, SLH ,1955, Bond Fund .
Act 224, SLH 1959, Bond Fund ., .

Waimea Irrigation Project:
Act' 240, SLH 1951, Bond Fund ", .
Act 273, SLH 1955, Bond Fund , .
Act 150, SLH 1957, Bond Fund .

Kona Water Study:
Act 150, SLH 1957, General Fund .•.....

Kona Water Development Project:
Act 150, SLH 1957, Bond Fund '., •.....
Act 224, SLH 1959, Bond Fund , .

Kona Water System - Ionic Membrane:
Act 150, SLH 1957 - General Fund, ... , ..

Kauai Domestic Water System:
Act 150, SLH 1957, Bond Fund .•. ',' .
Act 224, SLH 1959, Bond Fund .
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$63,503
363
489
513

1,504
182

2,713
1,539
8,000

305

REVOLVING FUND

Receipts and Expenditures, 1959

Receipts:
Appropriation Balance at Beginning of Year, Act 245, SLH 1953
Additional Appropriation, Act 270, SLH 159 .•..............

Total Appropriation. . • . . . • . . . . . . . . . . . . . . . . . . . ..

Revenues:
Water Charges .

Total Receipts . . . . . . . . . . . . . . . . . . . . . . . . ...•...

Expenditures:
Personal Services .
Supplies .
Communication Services .....................•......
Travel (including board and lodging) .
Rentals .
Repairs to Building and Equipment .
Maintenance and Repairs to System - Materials . . . . . . . . . . . ..
Motor Vehicle Upkeep .
Purchase of Maunawili Water . . . . . . . . . . . . . . . . . . . . . . . ..
Other Current Expenses .
Equipment

Motor Vehicle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1,105
Others __....;;8....;;8

Total Expenditures .

Balance as of December 31, 1959 .

WATER RESOURCES

Receipts and Expenditures, 1959

Receipts:
Appropriation Balance at Beginning of Year, Act 22, SLH 1957
Appropriation, Act 270, SLH 1959 .

Total Receipts

$ 68,567
62,737

$131,304

$ 37,133

$168,437

$ 80,304

$ 88,133

$35,481
61,536

$97,017

Expenditures:
Personal Services ...........................••....
Other Personal Services .
Travel (including board and lodging, etc.) .
Printing and Binding .
Other Current Expenses. . . . . . . . . . . . . . . . . . . . . . . . . . .
Equipment

Office Equipment. .
Engineering Equipment and Books .

Total Expenditures . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Balance as of December 31, 1959 .
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$43,919
3,750
1,045
6,114
2,203

1,899
353

$59,283

$37,734



MOLOKAI IRRIGATION AND WATER UTILIZATION PROJECT
Receipts and Expenditures, 1959

Receipts:
Appropriation Bal. at Beginning of Year, Chapt. 317, RLH 1945 .
Appropriation Bal. at Beginning of Year, Act 273, SLH 1955 .
Appropriation, Act 224, SLH 1959 .

Total Receipts . • . . • . . . . • . . . . . . . . . . . . . . .

$1,096,330
2,475,871
1,300,000

$4,872,201

Expenditures:
Construction of Tunnel

Contract Payments . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
Engineering, Inspection, Travel, etc .

Total Expenditures ........•...................

Balance as of December 31, 1959 .

aEncumbered balance $2,040,692.

$1,327,434
55,261

1,382,695

$3,489,506a

WAIMEA IRRIGATION AND WATER UTILIZATION PROJECT
Receipts and Expenditures, 1959

Receipts:
Appropriation Bal. at Beginning of Year, Act 240, SLH 1951 .
Appropriation Bal. at Beginning of Year, Act 273, SLH 1955 .
Appropriation, A~t 150, SLH 1957 .

Total Receipts .

Expenditure s:
Construction, Engineering, Inspection, Travel, etc .

Balance as of December 31, 1959 .

KONA WATER STUDY

Recezpts and Expenditures, 1959

Receipts:
Appropriation Balance at Beginning of Year, Act 150, SLH 1957...

$184,921
264,712
370,000

$819,633

13,712

$805,921

$6,297

Expenditures:
Other Personal Services .
Travel (including board am lodging) .
()ther Current Expenses. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Total Expenditures .

Balance as of December 31, 1959 .
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$5,499
88

130

5,717

$ 580



KONA WATER DEVELOPMENT PROJECT
Receipts and Expenditures, 1959

Receipts:
Appropriation Balance at Beginning of Year, Act 150, SLH 1957 •
Appropriation, Act 224, SLH 1959 ....................•..

Total Receipts ..........•......................

Expenditures:
Contract Payments. . . . . . .
Engineering, Inspection, Travel, etc. . .

Total Expenditures .

Balance as of December 31, 1959

aEncumbered balance $101,266.

KAUAI DOMESTIC WATER SYSTEM
Receipts and Expenditures, 1959

Receipts:
Appropriation Balance at Beginning of Year, Act 150, SLH 1957 ...
Appropriation, Act 224, SLH 1959 . . . . . . . . . . . . . . . . ....•..

Total Receipts. • . . . . . . . . • . . . . . • . . . . . . . . . . . . . . ...

Expenditures:
Exploratory Well - Contract Payments..................•.
Engineering, Inspection, Travel, etc. .

Total Expenditures .

Balance as of December 31, 1959 .

$155,706
72,837

$ 5,304
19,321

$1,391,579
1,200,000

$2,591,579

228,543

$2,363,036
a

$200,000
400,000

$600,000

24,625

$575,375

WAIMANALO IRRIGATION SYSTEM
Monthly Billings, Rainfall and Temperature Data, 1959

Water Sold Acreage Service Additional Water Total Rainjallb Mean
(Gallons) Served Charges Billingsa Charges Charges (Inches) TemperatureC

January ...... 654,904 881.062 $ 2,202.74 $ 3.62 $ 52.40 $ 2,258.76 6.27 72.30
February ..... 2,903,705 879.024 2,197.56 3.62 232.31 2,433.49 4.36 71.73
March ....... 15,705,284 872.780 2,182.03 3.62 1,256.41 3,442.06 .82 74.55
April ........ 11,479,933 872.780 2,182.03 3.62 918.39 3,104.04 2.92 72.72
May......... 17,959,783 872.780 2,182.03 3.62 1,436.82 3,622.47 1.59 75.40
June ........ 26,516,969 872.780 2,182.03 3.62 2,121.35 4,307.00 .20 78.25
July ........ 26,202,317 871.524 2,178.81 3.62 2,096.21 4,278.64 1.12 79.06
August ....... 14,042,316 866.040 2,165.10 3.62 1,123.42 3,292.14 5.84 79.26
September .... 19,662,773 860.180 2,150.53 3.62 1,573.02 3,727.17 .61 80.36
October ...... 18,813,404 860.180 2,150.53 3.62 1,505.10 3,659.25 .67 78.22
November..... 2,527,631 846.352 2,115.88 3.62 202.21 2,321.71 3.80 75.60
December..... 4,565,746 814.012 2,035.03 3.62 365.30 2,403.95 1.61 74.40

Total .•... 161,034,765 864.125 $25,924.30 $43.44 $12,882.94 $38,850.68 29.81 75.99
(Av.) (Annual) (Av.)

abFor lots less than 3 acres.
Lat. 210 21' 16" N, Long. 1570 42' 50" W, elev. 58 ft.University of Hawaii farm at Waimanalo, Koolaupoko, Oahu.

CDegrees Fahrenheit.
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One of the numerous artesian
wells along the periphery of

Pearl Harbor which provide the
millions of gallons of water
for watercress production.

KA WAI OIA KE OLA 0 KA AINA




