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TERRITORY OF HAWAII

HAWAII IRRIGATION AUTHORITY

HONOLULU, HAWAII

February 15, 1957

Honorable Samuel Wilder King
Governor, Territory of Hawaii
Jolani Palace
Honolulu, Hawaii

Dear Governor King:

The Hawaii Irrigation Authority has completed a busy year setting the stage for two projects
of significance to the agricultural development of the Territory and investigating the feasibility of
three others. A summary of progress in the planning and construction of the Waimea and Molokai
irrigation projects is included in the Authority's third annual report, submitted herewith, along
with details on potential projects studied, operation of the Waimanalo irrigation system, and other
matters of interest to you and the people of the Territory.

Regular monthly meetings were held in Honolulu during the year and an extensive field trip was
made in July through the Waimanalo-Kailua area to view the water resources for the Waimanalo
irrigation system.

Ben E. Nutter, Chairman, tendered his resignation as of December 31, 1956 to accept a position
as chief engineer with the Port of Oakland. California. Those of us who have served with
Mr. Nutter during these important, formative years of the Authority wish to express our sincere
pleasure for the opportunity and our appreciation for his competent guidance as chairman of the
Authority.

The Authority has gained valuable experience during its comparatively brief existence. Some of
the lessons learned have already formed the basis for legislation which has improved its efficiency
and effectiveness in developing the water and land resources of the Islands. We call your attention
to the urgent need for additional legislation recommended in this report, which is essential for the
planning and development of economic irrigation proj ects.

We wish to express our sincere appreciation for your continued confidence and your support in
carrying out our water development program. With your continued support, and that of the 29th
Legislature, the Authority will be able to assume an even more significant role in the economic
life of the Territory.

Respectfully submitted,

Chairman





December 31, 1956

Chairman and Commissioners
Hawaii Irrigation Authority

Gentlemen:

As the Hawaii Irrigation Authority completes
its third full year of operation, its role in the
development of the land and water resources of
the territory becomes increasingly significant.
Project plans are being translated into actual
construction; potential project areas have been
more intensively studied. Operation of the
Waimanalo Irrigation System in its present
transitional status continues to provide valuable
local experience in the problems of developing
and operating a small-scale irrigation system.

The project at Waimea, Hawaii, is nearing
the point where it will soon be possible to open
up new farm acreage in the Lalamilo Lands of
the Territory. Construction of the water de
velopment and transmission tunnel for the
Molokai Irrigation Proj ect will be underway in
1957. Studies of potential projects for Kula,
Kokee, and Waianae have given a clearer indi
cation whether irrigation systems for those
areas would be feasible. Specific details for
each of the projects follow.

PROJECT NO. 1-WAI.MANALO, OAHU

The CommlSsioner of Public Lands has con
tinued to issue patents to homesteaders at
Waimanalo as rapidly as practicable. Roads
and the domestic water system for the first
subdiVision of 42 farmlots were completed
during 1956, enabling homesteaders to construct
homes and other improvements.

Newly completed wood flume and turnout are
inspected by T. Sugita, manager of Waimanalo
Irrigation System, and L. H. Herschler.

Realigned section of Kailua Ditch at Waimanalo
is lined with rubble masonry to control erosion.

Ad new community takes slulpe at Waimanalo as
orne t·

S zc water system and new roads enable
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farmers to build or improve their homes and to
install other improvements on their farm/ols.
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Commissioners Crabbe, Beatty, Nutter, and Akinaka pause
Maunawili Valley during tour of Waimanalo system with Hersch!
and Sugita. Left, newly constructed turnout and siphon head,
system personnel laying 12-inch pipeline. New spray rig facil
tates weed control along ditches with labor-saving herbicid



Ownership to 145 acres on 18 farms was
transferred during the year, bringing the total
to 362 on 42 farms. Another 389 acres on 41
farmlots were being utilized under 30-day re
vocable permits. The University of Hawaii ex
perimental farm of 119 acres is also included
in the project, bringing the total to 870 gross
acres within the irrigation system at the end
of the year. Average for the year was 799
acres as compared to 807 in 1955. The average
monthly ac reage planted and irrigated was
244.6 in 1956, or 77.6 acres less than the year
before.

It is anticipated that the total proj ect will
eventually comprise 1,400 farm acres, including
about 300 acres for livestock and poultry and
100 acres of waste land and building sites.
Operating losses sustained during the develop
mental stage of the project are borne entirely
by the Authority, although the Waimanalo Irri
gation System is not yet officially organized
under the provisions of the Hawaii Irrigation
Act It has been operated on an interim basis
at the request of the Commissioner of Public
Lands since November 1953. The Authority is
ready to proceed with public hearings and
other provisions of the RIA Act as soon as the
Territory completes its final subdivision plans.

Aside from the limited area being served,
several other conditions contributed to the
$33,988 operating loss in 1956. Among the
most important were:

1. Distribution of rainfall was more effective
in 1956 although the annual total was less than
~e year before. This, plus the factors men
honed below, resulted in a total consumption of
105.4 million gallons in 1956 as compared to
153.6 million in 1955, a decline of 31 percent.

2. In order to comply with the provisions of
the Bankhead-Jones Farm Tenant Act home
steaders must complete specified capital im
provements within 15 months after purchase.
Construction of homes and farm facilities
tended to limit the amount of time available for
planting.

to 3. About 60 acres of watermelon failed, due
adverse weather conditions early in the sea

so~ This caused a shift to less acreage culti
~~ ed to more staple crops. Waimanalo lands

re farmed less intensively in 1956 than in
any year since the area was converted to truck
crop production in 1948.

S I~terim operation of the Waimanalo Irrigationr:: em, w~ile unprofitable when viewed strictly
ectln ~e fInancial records of the specific proj-

, mIght actually be considered an invest-
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Water from Maunawili source area is carried
to Waimanalo in wooden flumes that were part
of former sugar plantation irrigation system.



Laying 24-inch pipeline with crane and hook to link Upper Hamakua Ditch and Waimea reserv

ment in small project experience. Inasmuch as
capital costs have been nominal, the project has
served as a relatively economical pilot venture
for the Authority. Experience gained may well
save thousands of dollars in the development of
-or decision not to develop-other project
areas.

Detailed records are being obtained of actual
crop production patterns, irrigation practices,
and water consumption. Such records are
helpfUl in determining needs for potential proj
ect areas, serving as a practical check against
theoretical estimates. Experience is being
gained in operation and maintenance, and in the
installation of improvements byproject person
nel. Comparative cost records, labor require
ments, and related information will save
trial-and-error in other locations. Lessons
learned in coordinating an irrigation project
with the homesteading of public lands should
help expedite development of Lalamilo at Wai
mea, Hawaii, and other proj ects in new farming
areas.
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PROJECT NO.2-WAIMEA, HA WAll

Work continued on the 60-million g
storage reservoir for the Waimea Irrig
Project, with completion scheduled for
middle of January 1957. Modifications in
original plans were made in accordance
recommendations of Drs. Ralph B. Peck
Don U. Deere, consulting engineers of the
versity of Illinois. Estimated final cost of
construction by A. C. Chock and Corps
struction, Ltd., is $440,000. The same
tractors completed a 24-inch concrete pipe
from the reservoir to the Upper Hamakua D
in February 1956, at a cost of $58,000. C
pletion of these facilities brings the total
struction costs of the project to date to app
mately $883,300, including $288,000 expe
for 26,000 feet of transmission pipe lineS
Hawaiian Homes Commission land and Pu
Homesteads. The earlier construction wasf
undertaken in 1947 by the Hawaiian Ho
Commission with a special legislative ap



prtation• The Department of Public Works
continued the project with part of $1,000,000 in
bond funds authorized by the Legislature in
1951. Responsibility was transferred to the
Authority by the RIA Act in 1953, and construc
tion of the reservoir and supply line has been
under its direction.

Although the project area was studied by the
Bureau of Reclamation in 1948 and a favorable
recommendation made by J. C. Douglass in his
feasibility report, there had been no local ex
perience in small project irrigation at the time
that funds were appropriated. Until the Author
ity was established in July 1953, there was no
specialized irrigation agency and no specific
project organization and operation procedures.
In the light of these conditions, it is not sur
prising that the Waimea Irrigation Project is
yet inoperative after several years of studying,
planning, and construction. Farmers in Puu
kapu Homesteads are presently using watering
practices which do not approach optimum irri
gation methods. Under these practices, rainfall
is usually adequate for 9 months of the year.
To date, farmers have not indicated sufficient
interest in the use of irrigation water from the
Waimea Irrigation Project to construct a dis
tribution system to serve the Puukapu Home
stead area.

The project took a major step toward com
pletion with the award of a $106,000 contract to
Corps Construction, Ltd., for a 24-inch east
in-place concrete pipe extension of 11,000 feet

Water from the Hamakua Ditch, above, will be
transported to the broad expanse of Lalamilo
Lands at Waimea, now arid and cactus-studded.
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The first major construction job undertaken by the HIA is the 60 million gallon
storage reservoir at Waimea, Hawaii. Upper left, opposite, is the site before
canstruction. Ground is broken by Governor King and other officials in Octo
ber 1954, and then heavy equipment moves in to gouge out the excavation shoum
bottom, opposite, less than two months later. Thousands of yards of rock fill on
the inside slopes, top, and on the outer embankment, above right, round out the
shape of the huge bowl. The inside slopes are then trimmed, above, and a lining
of concrete panels laid, right, to put the finishing touches to the two-year con
struction job shoum near completion below. Temporary discoloration of newly
laid Panels is due to chemical curing of concrete. Construction cost of the
reservoir will be about $440,000. It will store enough water to serve up to 1,500
irrigated acres of crop land at Puukapu and Lalamilo when the subdivision of
territorial land, now in the planning and survey stage, is completed.
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to Lalamilo. Alternative bids for precast and
cast-in-place pipe indicated a considerable I

saving in favor of the latter, which is a rela· '
tively new method in the Islands. Construction
now underway and tentatively scheduled for r

completion in June 1957 will add valuable ex· 1

perienc e to the Authority's growing fund m I
knowledge on small project construction and ]
operation. Costs of the Lalamilo extension t
were provided for by a $40Q,000 appropriation t
in 1955. ~

Work to be done before Lalamilo can be de. f
veloped for homesteading includes the following: (
(1) survey by the Territorial Survey Depart· !
ment, now underway; (2) soil survey and classi. C

fication under the direction of the Land Com· ]
missioner, scheduled to start in February; (~ t
subdivision by the Land Commissioner, to be 2
based on the foregoing; (4) design and con' t
struction of Lalamilo reservoir and distribution t
system by the Authority in accordance with the
subdivision plan. Lalamilo embraces 10,000 8
acres, of which it is expected that 750 irrigated b
acres might be included within the proj"ect ini. 3
tially and later expanded to 1,500. 1

p
1:
1:
a
iJ

PROJECT NO. 3-MOLOKAI

Responsibility for the much-studied and long
planned Molokai Irrigation Project was also
transferred to the Authority in 1953 by the au
Act. Bond funds of $2,500,000 had been author- e
ized by the Legislature in 1943 and supple- 0

mented with another $2,500,000 in 1955. a
Congressional legislation in 1956 cleared the a

way for construction of the project by amendW tI
the Hawaiian Homes Commission Act of 1920 to

I
U
w.,
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Pineapple irrigation on Molokai today is done
with ingenious spray rigs to conserve water.
Water from Waikolu Valley, top, will be trans
ported through mountain to area shown below
for transmission to Hoolehua and Mauna Loa.

(1) permit the HHC to grant the Authority east:
menta and rights of way, and (2) rescind the
-free water" provisions of the act.

In the meantime, Austin & Towill and R. M.
r Towill Corporation, Ltd., proceeded with a sur

vey and the design for a water development and
transmission' tunnel from Waikolu Valley to
Kaunakakai Gulch. Tunnel plans were reviewed
by a board of three consulting engineers from
the Mainland, including J. Donovan Jacobs, con
sulting tunnel engineer; Otto W. Peterson,

. formerly in charge of construction for Pacific
g: Gas and Electric Co. in California; and H. R.
t· McBirney, formerly in charge of design and
j. construction with the Bureau of Reclamation.

Final modifications to the plans and specifica
tions are being made. Estimated cost for the
27,000 feet of tunnel and for development facili
t~es in Waikolu Valley is $4,000,000 and the es
tunated time of construction 4 to 5 years.

Preliminary designs have been made for
86,000 feet of transmission lines from the

ed tunnel to Hoolehua and Mauna Loa and for the
lie 30 miles of distribution pipelines at Hoolehua.

The project will ultimately serve 5,750 acres of

lan
PlneapPle land and 400 acres of diversified crop

d at Hoolehua and 7,500 acres of pineapple
~. land at Mauna Loa. Extension of the service

~ea may be possible with further development
the water source area.

• In 1956 a mule trail into Waikolu Valley was
~~mpletedby the Authority. Ac tual construction
ad the t~nnel moved closer to reality with the

vertiStng of bids in December for building an
~cess road to the tunnel site. Completion of

e road is scheduled for June 1957.
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KULA IRRIGATION PROJECT
Island of Maui
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KOKEE IRRIGATION PROJECT
Island of Kauai

WAIANAE IRRIGATION PROJECT
Island of Oahu
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James C. Douglass, project developlll
engineer, and Harris McDonald, ground wa
specialist, of the U. S. Bureau of Reclamat
made a follo'w-up survey of Molokai in Ma
to obtain further information on water
sources for the Bureau's report to Congre
The initial survey was made in 1955 in acco
ance with the provisions of Public Law 634,
Congress. A favorable report by the Bur
might enable the Territory to supplement.
own funds for the Molokai project with fede
funds.

PROJECT NO. 4-KA WAlHAE, HA WAIl

The proposed project for a reservoir.
Kawaihae II, South Kohala, to serve Hawaila
Homes Commission lands has remained in I
inactive status pending future favorable de
velopments.

PROJECT NO.5-KULA, MAUl

During the year the Authority staff has pro
ceeded with its study of the engineering aJ¥I
economic feasibility ofa Kula IrrigationProjecl
as requested in HCR 42 of the 28th Legislature.
All potential water resources have been con·
sidered, water requirements and the potential
cost of water for projects of various sizes
determined, and possible benefits calculated.

Other information assembled to round out a
comprehensive appraisal of the potential projecl
included: (1) general background, such as trans·
portation facilities, history, and communi~

development; (2) population and living stand·
ards; (3) climate in general, and specifically In
the project and water resource areas; (4) phY·
sical features, with particular emphasis on soil
productivity in the project area and water·
bearing characteristics of the underlying rock
structure of the resource area; (5) land owner·
ship and use; and (6) present water use.

In order to evaluate the position of Maui and
Kula in the total economy of the territory,
general studies were made of Climate, agricul·
tural land use, and irrigation in the territory,
and the market for Hawaii's diversified cropS.

The results of the study will be published ill
a full report now nearing completion.

PROJECT NO. 6-KOKEE, KAUAI

The Authority continued with its survey of tbe
Kawaikoi-Waiakoali watershed on Kauai, loca
tion of possible dam sites, water storage needs,
and the reservoir capacity to meet those needs.
This survey was requested in JR 11 of the 28th
Legislature.



The dry slopes of Omaopio in the lower sectian
of the potential Kula Irrigatian Project area
are in limited use due to the lack of sufficient
UXlter for irrigatian. Water from Waiakamoi
Stream and others in the wet windward area of
Haleakala would have to be stored in a large
reservoir in order to serve Kula when the need
is greatest. Stream to the right, shown in the
wet winter season, dwindles to a trickle when
rainfall is light in the summer. Plowed field,
below, about midway up the Kula slope, shows
the rich, fertile soil characteristic of the pro
Posed project area. Bottom right is a field
Of young cabbage typical of Kula farms, which
produce most of the territory's supply of the
crop, as well as most of the carrots and dry
onions and all of the cauliflower and pumpkins.
Tomatoes, lettuce, Irish potatoes, and temper
ate zone fruits and flowers are also grown.
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Kawaikoi stream, lejt,and others in the vicinit)
would be dammed to jorm reservoirs whicA
would store water to serve Hawaiian Homes
Commission land at Kokee, above, and planta
tion lands oj Kekaha Sugar Company_ Below,
geologists Dook Cox oj HSPA and Dan Davis oj
the U. S. Geological Survey examine the contact
between lava flows on the banks oj Kawaikoi
Stream to determine permeability oj reservoir
sites. The pair were accompanied by HIA
staff members on a preliminary study oj geo
logic conditions in the Waiakooli and Kawaikoi
catchment area in September 1956. Findings
are included in a separate report being pre
pared jor the 29th Legislature.



HIA staff member interviews Waianae farmer
as part of feasibility study of potential project.

In center background of above Photo is potential
site of water development tunnel for proposed
Waianae Irrigation Project. Below, furrow
method commonly used to irrigate papayas.

In September, staff members accompanied
Dan A. Davis, USGS district geologist, and Doak
C. Cox, HSPA geologist, on a preliminary geo
logical investigation of the potential reservoir
sites. The results of the field trip are sum
marized in a report by Davis scheduled for
January 1957. In general, it has been found that
the construction of reservoirs in the proposed
area is probably feasible from a geological
standpoint. However, further engineering "and
detailed geological studies would have to be
made to determine the specific location of dam
sites.

Preliminary estimates indicate that the sys
tem might serve from 2,000 to 3,000 acres of
arable Hawaiian Homes Commission land at
Kekaha and 1,750 to 2,500 acres of nearby cane
land presently being cultivated by Kekaha Sugar
Company. However, the HHC is not in a posi
tion to commit itself on the development of the
proposed projecf lands at the present time.
Also, further detailed studies must be made of
the land capabilities for diversified crops and
the potential market for added production of the
specific. commodities which might be grown.

A more detailed progress report on the
Kokee Irrigation Project will be issued sepa
rately in a report to the 29th Legislature.

PROJECT NO.7-WAIANAE, OAHU
The Waianae .Lrrigation Project was the third

potential project investigated by the Authority
during 1956 pursuant to legislative request,
HeR 45 of the 28th Legislature. A general
study was made of climate, physical features,
water resources, and present land use. It was
found that there are 2,300 acres of arable land
in the project area, much of which is idle due
to the water shortage. Numerous wells have
been dug by farmers, but most of them are
brackish.

The staff inspected abandoned wells of the
defunct Waianae Sugar Company and investi
gated other specific water resources. A meet
ing was held with farmers in the area, followed
by a survey of 62 individual farmers. The
rnajority of those contacted are in favor of an
irrigation system.

Farmers in Waianae Valley are now using the
:Ulion gallons a day overflow from the Subur-

an Water System's 10,000-foot Waianae Tun
nel. Construction of additional pipelines by the
S~stem will cut off this temporary supply. This
sltuation creates an immediate need for a small
project to maintain production at present levels.

Details of the Waianae feasibility study are
~ontained in a separate report to the 29th

egislature.
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LEGISLATION NEEDED
The 28th Legislature passed several Ille

sures which have paved the way for more ef!'
cient and more effective operation of
Authority. However, experience and stud
continue to indicate the imperative need for
10-year development period and a 40-ye
amortization period for HIA proj ects. This'
the usual practice with the U.S. Bureau of R
clamation. It is unlikely that any small-se
projects in Hawaii, which of necessity m
develop comparatively expensive water,
prove economically feasible if they must
amortized in 20 years. Accordingly, stud
conducted by the Authority have assumed a 5
year project life.

The Authority's revolving fund of $500,
was established in 1953 to cover administrat
costs, engineering surveys, economic studie
plans, maps, and other expenses of the Author
ity, including irrigation projects. Payme
from this fund which are directly attributabl
to specific projects are to be reimbursed fro
project receipts. However, there is a delay
several years between expenditures for proje
studies and reimbursement from appropriatet
funds. Also, revolving funds must be advancec
for operation and maintenance during the de
velopmental stage of a project, until it is sell·
supporting. In addition to delays in reimburse·
ment, there are expenditures from lbi
revolving fund which are not reimbursabl~

They include: (1) those not attributable k
specific projects, (2) those for studies and sur·
veys of projects found to be infeasible, and (
those for feasible projects not undertaken be·
cause of the lack of construction funds. For
these reasons, the revolving fund has bee:
depleted to the extent that the Authority wiL
have to curtail its activities during the next bl·
ennium unless the fund is replenished.

There is also an urgent need to establist
demonstration farms in project areas to deter
mine actual water requirements and yields wi
optimum irrigation. The lack of local experi·
ence in this regard seriously hampers tl'i
Authority in project planning. Demonstratilt
farms would also prove valuable as a means
educating farmers concerning optimum irriga'
tion practices, proving the actual yield:
possible, thereby helping to achieve maximut
results from project facilities. This woul
have the dual effect of improving the farmer':
net income and assuring the financial succes:
of a project.

It is expected that the Authority will normall
be able to acquire rights of way for proje(
works through negotiation. However, it shoulc
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32,295
170,245
134,477

Receipts. • . . . • . . . • . . .. $
Expenditures ...•.•...•
Balance .

Authority Revolving Fund

Bond Fund, Act 273, RLH 1955 (Lalamilo)

Expenditures. . • • • . • . . .. $ 16,477
Balance. • . • . • • • . • . . . • 383,523

Bond Fund, Chap. 317, RLH 1945 (Molokai)

Expenditures. . . . • . • • . .• $ 23,949
Balance. • . . . • . • . • . • .• 2,446,132

Bond Fund, Act 240, SLH 1951 (Waimea)

Expenditures. . • . . . • • • .• $ 201,413
Balance. . . . . . . . . • . • • • 280,637

Bond Fund, Act 273, RLH 1955 (Molokai)

Appropriation unexpended.. $2,500,000

FINANCIAL SUMMARY

Expenditures during 1956 from the various
funds under the Authority's jurisdiction are
summarized below. Balances indicated are as
of December 31, 1956. More complete financial
statements are given in Appendix A.

Commissioners A kina ka , Beatty, Nutter, Marks,
and Crabbe confer on the details of a project.



mA staff on the steps of the Territorial Office Building, headquarters for the Authority.

be granted the right of eminent domain to pro
vide for those instances where it may be
necessary to invoke such measures in the
public interest.

ASide from legislation of direct concern to
~e Authority itself, the Commissioner of Pub
he Lands should be given adequate legislative
sUPPOrt to expeditiously homestead areas which
are to be served by an irrigation project.
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program.
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Manager-Chief Engineer



APPENDIX A.

SUMMARY STATEMENT OF FINANCES, 1956

Balance Bala
Initial as of Receipts Expenditures as oi

Appropriation 12-31-55 1956 1956 12-31:

Revolving Fund:
Act 245, SLH 1953 .•.•.••..•••.•.•. $ 500,000 $ 272,427 $ 32,295 $170,245 $ 134,1

Molokai Project:
Chapter 317, RLH 1945, Bond Fund ..... 2,500,000 2,470,081 23,949 2,446,
Act 273, SLH 1955, Bond Fund .•.•.•••• 2,500,000 2,500,

Waimea Project:
Act 240, SLH 1951, Bond Fund .•••••.•• 1,000,000 482,050 201,413 28O,
Act 273, SLH 1955, Bond Fund ••.•.•.•• 400,000 400,000 16,477 383,

Receipts and Expenditures, 1956
REVOLVING FUND

Receipts:
Appropriation Balance at Beginning of Year .••.•.••.••.•.••.••••••••..••••

Revenues:
Water Charges .•.••.••••••••.•••••••••••••••••••••••.•.•.•••••
Miscellaneous ..••.••.•.••••••••..•••.••••••.•••••••.•••••••••

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

Expenditures:
Personal Services •..••••.•••..•••••••••••••••••••••••••••••••••••
Transfer to Salary Increase Fund, Act 2, SSLH 1956 •••••••••••••••••••••••••
Other Personal Services .••••••••••••••••.••••••••..•••••••••••••••.
Office Supplies ••••••••••••••••••••••••••••••••••••..••••••••••••
Other Supplies •••••••••.•••••••..•..••••••..•.••••••••••••••••••
Telephones and Postage ••••.••••.•..•.•••••••••.•..••••••••••••.•••
Travel (including board and lodging) •.••.••.••••.•.•.•••••.•••••••••••••
Printing and Binding •••.•••.•••.••••.••••••••••••••••••.•••••••••.
Rentals •..•.•...••••••••.•••••.•••.•••...•••••••.••••••••.••••
Repairs to Building and Equipment ..•••••...•••.•...•••••••••••..•••••.
Maintenance and Repairs to System - Materials •.••.•••••••••••.•.••.••.•••
Motor Vehicle Upkeep •••••••••••••.•••••••••••••••••••••••••••••••
Purchase of Maunawili Water ••••••••.••••••.••••••••••••••..••••••••
Other Current Expenses ••••.•.••.•.••....•••..•.••.••••.•••••••••••
Buildings ••..•.•..•..•.••••.••••••••••••.••.•••••••.••.••••••.•
Equipment Purchases •••••••.•••••••••.•••••••••••..••.••••••.••.•

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

Balance as of December 31, 1956 •••••••••••••••••••••••••••••••••

SUMMARY OF EQUIPMENT PURCHASES, 1956

$ 272,C

$ 32,068
227 32,

$ 304,

$ 99,678
4,126

37,924
971
276
933

3,031
690
940
280

6,074
1,839
8,000

743
179

4,561
170,2

$ 134,4

Office Furniture and Equipment •.••.•.••
Engineering Equipment and Books •••••••
Other Equipment .••••••••..•••.••••

Total ..•.••••••••••.••..•..
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$ 1,460
135

2,966

$ 4,561



Receipts and Expenditures, 1956
MOLOKAIIRRIGATION AND WATER UTILIZATION PROJECT

ReceiptS:
Appropriation Balance at Beginning of Year, Chapter 317, RLH 1945 ••••••••••••••
Appropriation Balance at Beginning of Year, Act 273, SLH 1955 ••••••••••••••••••

Total Receipts ••••••••••••••••••••••••••••' ••••••••••••••••••

Expenditures:
Consulting Engineers •••••••••••••••••••••••••••••••••••••••••••••.
Geological Study •........•••...•.•••........•.•..••.•.•...••.•••.
Salaries, Maps, Travel, etc. . ..............•..................•.•....

Total Expenditures •••••••••••••••••••••••••••••••••••••••••••

Balance as of Dec ember 31, 1956 •••••••••••••••••••••••••••••••••

$

$ 4,114
500

19,335

$2,470,081
2,500,000

$4,970,081

23,949

$4,946,132

Receipts and Expenditures, 1956
WAIMEA IRRIGATION AND WATER UTILIZATION PROJECT

Receipts:
Appropriation Balance at Beginning of Year, Act 240, SLH 1951
Appropriation Balance at Beginning of Year, Act 273, SLB 1955

Total Receipts ••••••••••••••••••••••••••••••••••

Expenditures:
Construction of 60 Million Gallon Reservoir

Contract Payments •••••••••••••••••••••••••••••••••
Inspection, Travel, Board and Lodging ••••••••••••••••••••

Construction of 24-inch Supply Line
Contract Payments •••••••••••••••••••••••••••••••••
Inspection, Travel, Board and Lodging ••••••••••••••••••••

Lalamilo
Studies, Investigations, Plans and Design•••••••••••••••••••

Reimbursed by Board of Water Supply, Hawaii, for Pro-rata Cost
of Repairs to Upper Hamakua Ditch ••••••••••••••••••••

Other Studies - Puukapu ••••••••••••••••••••••••••••••••
Total Expenditures •••••••••••••••••••••••••••••••

Balance as of December 31, 1956 •••••••••••••••••••••

$ 482,050
400,000

$ 882,050

$181,596
13,374 $194,970

13,091
933 14,024

16,477

(7,973)
392

217,890

$ 664,160

Monthly Billings, Rainfall and Temperature Data, 1956
WAIMANALO IRRIGATION SYSTEM

Mean Daily
Temperature-

Water Sold Acreage
(Gallons) Served

Service
Charges

Water
Charges

Pasturage
Charges

Total
Charges

Rainfall
(Inches)

Max. Min.
(Deg. F.) (Deg. F.)

66.32
66.34
67,45
67.63
70.99
71.02
73.00
73.48
73.17
71.39
69.33
67.58

69.81
(Mean)

77.93
75.79
77.42
78.30
79.42
80.04
82.96
83.39
83.43
81.39
80.47
78.87

79.95
(Mean)

6.96
4.00
2.62
2.39
1.44
1.33
.88

1.43
1.76
8.76
6.20
5.99

43.76
(Annual)

$1,865.36
1,948.25
2,251.52
2,491.16
3,036.57
3,135.24
3,497.50
3,557.32
3,331.02
2,462.53
2,472.17
2,353.20

$32,401.84

$9.00
9.00
9.00
9.00
9.00
6.50
2.50
2.50
2.50
2.50
2.50
2.50

$66.50

$ 24.15
44.72

300.86
547.49

1,069.67
1,192.23
1,594.19
1,599.13
1,250.31

312.71
299.85
199.79

$8,435.10

$1,832.21
1,894.53
1,941.66
1,934.67
1,957.90
1,936.51
1,900.81
1,955.69
2,078.21
2,147.32
2,169.82
2,150.91

$23,900.24

763.66
756.36
775.22
772.42
781. 71
772.16
758.88
790.04
854.70
854.70
854.61
849.94

301,834
559,045

3,760,712
6,843,677

13,371,019
14,902,961
19,927,716
19,988,832
15,629,018
3,909,099
3,748,054
2,497,266

105,439,233 798.70
(Mean)

'QnIYer.u r
Yo "a:"att (arm at Waimanalo, Koolaupoko, Oahu. Lat. 21°2<1 16' N, tong. 1570 42' 12' W, elev. 60 ft.

JFanuary ••••••
ebruaryMarCh •••••

April ••••••••
May •••••••
June ••••••••
July ••••••••

A~t"" ...s .....••
eptember

October ••••
Novell1be~• • • • •

December ::::

Totals •••••

21



APPENDIX B. O)fale/t~m~.
By Clinton R. Ashford

In the continental United States, rights to
stream water are generally governed by either
the riparian or prior appropriation doctrines,
and in some instances by both. Subterranean
waters, if flowing in known and definite chan
nels, are ordinarily governed by the same rules
as surface streams, or if diffused and "perco
lating," are held to be subject either to the
absolute ownership of the proprietor of the
overlying land or to correlative rights of the
owners of all overlying lands in the area.

In Hawaii, the law governing waters, particu
larly with respect to surface waters, is entirely
different. The doctrine of prior appropriation
has no application whatsoever and the riparian
doctrine has only very limited application. With
respect to subterranean waters the law is not
crystallized, but it is apparent that substantial
differences exist between treatment of the same
locally and on the mainland. The reason for
these differences is that Hawaiian water law is
largely based on ancient customs which were
established free from influence by either the
civil or common law.

EARLY HAWAIIAN LAND USE

In the history of Hawaii, the use of water h s
been intimately {::onnected with the use of land.
Accordingly, the laws governing each are
closely related and it is in the early history of
land ownership in the Islands that the reasons
underlying the main principles of existing water
law may be found.

Slightly longer than a century ago, aU the
lands were considered to be the property of the
king and were held for him by the high chiefs in
various districts in fief on condition of tribute
and military service. Each district chief di
vided his territory among chiefs of lesser rank
who owed him the same service and obedience.
In the same manner, the lesser chiefs divided
their territory and after the process was re
peated several times, small pieces of land were
finally put in the hands of the common people
who tilled the soil.

The latter were mere tenants at will, who
could shift from one land to another and who
could also be dispossessed by their overlords

Mr. Ashford, an attorney-at-law, was deputy
attorney general assigned to the Hawaii Irriga
tion Authority at the time that this was written.
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at any time. Chiefs, while less likely to shilt
lands and obedience to a higher chief, were in
much the same position as the common people
in that they too were subject to dispossession,
Upon the death of a chief his lands reverted to
the king, who reassigned them as he chose,
Similarly, upon the accession of a new king U
was the ancient custom to re-distribute all the
lands among the adherents of the new sovereign,

CLASSES OF LAND UNITS

The various land units under this system
were grouped into named classes, but there was
no standard size for the various holdings, even
as between lands in the same class. The bask
individual land units, out of which units com.
prising the lesser classes were carved, were
the ahupuaa (ah-who-poo-ah-ah) and the ib
kupono (ill-ee coo-po-no). In general, the a}zu'
puaa was a pie-shaped piece of land with its
apex in the mountains and its base at the sea.
This design was aptly suited to afford the chief
of the ahupuaa all the necessities and luxuries
of life as he could obtain running water, timber,
thatch, cord, herbs and bird feathers from the
mountains, as well as fish from the sea, and had
all the diversified land between for various
types of cultivation.

The ili kupono, on the other hand, was usual·
ly a choice area of land valuable for some spe·
cific product, special location or productivity,
It might be situated entirely within one ahupUOlJ,
straddle more than one, or even be composed of
separate pieces located within one or more
ahupuaas. In any event, the ili kupono was in·
dependent of the ahupuaa or ahupuaas within
which it was located and was governed by a dif·
ferent chief,

The other land unit to which reference ~

most often made in Hawaiian land law is the
kuleana. (coo-lay-ah-nah). This was the small
lot within an ahupuaa or ili which was improved
or cultivated by the common person for his 0'111
use.

Under Hawaiian law, it is to these land units.
the ahupuaa, ili kupono and kuleana., that water
rights attach. For this purpose, the ahuPllDi
and ili kupono are treated alike. Dominion over
the water, as OVF'r the land, was held by tbi
chief of the ahupuaa or ili kupono and rights ~
that water were held by the various lessel

chiefs and tenants living under him in conjunc'
tion with their holdings of land.



Water rights for taro patches such as these date back to early Hawaiian custom.-R. Wenkam Photo

EFFECT OF THE MAHELE

The transition from the ancient system of
land holding, to the modern wherein private fee
simple titles are held, was largely accom
plished in the period 1846 to 1855 during the
reign of Kamehameha m. It involved a division
of lands between the king, the government (then
a constitutional monarchy), the chiefs and the
common people. The basic land units remained
the same during the division and in general the
rights, but not the obligations, which were at
tached to the land became the subject of private
ownership along with ownership of the land.
:ater rights were among these and under local
.'Ware appurtenant to the land, passing with

tt~tle to the land even though not expressly r.~en
loned.

In general, the water rights appurtenant to
~~y land today are those which existed at the
~~e of the vesting of private title to that land

er the above-mentioned division (in local
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history, termed the Mahele). Rights may since
have been acquired or lost by prescription,
deed, dedication or abandonment, but with those
and similar exceptions the existing rights are
the same as those extant at the time of the di
vision of lands. Except in so far as the govern
ment owns land to which water rights are ap
purtenant, or has acquired such rights by
purchase, condemnation and the like, it may be
said that all water rights are privately owned,
just as the lands to which those rights are ap
purtenant are privately owned.

LAW IS VAGUE ON GROUND WATER

Coming specifically to the nature of those
rights, it must be conceded that there is as yet
no group of well defined principles of law gov
erning subterranean waters. No doubt this is in
part due to the fact that in ancient times the
Hawaiians were not concerned with the develop
ment of subsurface waters and established no



body of custom concerning them. Moreover,
only a few cases involving the right to take
ground waters have reached the Supreme Court
of the Territory of Hawaii, the last of them
having been decided in 1929.

As to non-artesian subterranean waters, that
is underground percolating waters not confined
under pressure, the court has indicated that the
same could not be subject to rights unless
proved to flow in known and defined channels.
In none of these cases has the existence of such
an underground stream been proved, but it ap
pears that if such streams were proved to exist,
they would not be governed by the same rules
as surface streams.

As to artesian waters, that is, subterranean
waters confined under pressure, the court has
adopted the correlative rights rule, to the effect
that all of the owners of land over the artesian
basin have a common right to the reasonable
use of the artesian water underlying their
lands. The precise relationship between these
co-owners of the artesian water has not, how
ever, been defined.

SURFACE WATER RIGHTS DEFINED

Rights to surface water, on the other hand,
have been litigated in a large number of cases
and the principles of governing law, founded on
ancient custom, are more readily apparent. In
general, the owner of land has the right to water
that originates on his land, including streams,
springs and diffused surface flow, subject to
rights that may De vested in others by ancient
usage or that may have been acquired by others
by prescription or otherwise.

The ancient usage referred to was the prac
tice of irrigating from a stream by means of a
ditch or auwai (ow-wye). Aside from the right
to water for drinking and domestic purposes,
which was universally recognized as a para
mount right, well defined rights in various
stream flows were created under ancient prac
tice in conjunction with the building of irrigation
ditch systems. The chief who furnished the

most labor for construction of the system hac
the direction of the work and became entitled ~

the greatest share of the water from the ditc~

Other chiefs furnishing labor received sharet
of the water in proportion to the labor they fur.
nished and so on down to the holder of tbl
kuleana who received a share for his participa.
tion in the project. These rights to definl~

shares of the water were subject to later read.
justment according to the amount of labor
contributed toward maintenance of the ditch.
one's use of his share of the water, diminutlol
in the total supply and so forth.

These water rights generally had a time as
well as a quantity aspect. That is, the various
tracts served by the ditch 'WOuld be entitled 10
receive their share of water in rotation aIll
during the day, the night, or certain hours d
the day or night, or according to other regula.
tion as dictated by the local situation in order
that maximum use might be made of the waler
available. Such rights, as to both quantity aM
time, attached to the land upon which the water
was used and in general are still appurtenant 10
those lands.

With regard to the remaining water .
streams, several definite rules have been an·
nounced. These maybe summarized as follows:
(1) If the stream flows within one ahupuaa only,
all of its surplus water over and above the
amount needed to satisfy established rights, In·
eluding ancient appurtenant rights of the type
mentioned above, prescriptive rights and the
like, belongs to the owner of the ahupuaa. (2) U
the stream extends through more than one ah#·
puaa, the surplus water of the normal flow ~

the stream belongs to the owner of the ahufJUllC
in which the stream arises, but the surplUS
water of the flood or freshet flows is subject ID
use by the owners of the various ahupuu.al

served by the stream in accordance with the
common law riparian doctrine. The latter rule
has been criticized in a later case, but has nol
been definitely rejected or modified by the
court.
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On the Front Cover: L. H. Herschler, manager-chief engineer
of the HIA, descends the newly completed concrete lining of the
Authority's 60 million gallon reservoir at Waimea, Hawaii,
accompanied by Harry Hayakawa, project engineer. Details of
the construction are shown on pages 10 and 11 of this report.




