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ABSTRACT ,

4.

During, the first three quarters of the Twentieth
t . . ..

Century, Oahu's water resource managers and other public

polic lecision 'makers applied innovative technolpy And

enacted Institutional reforms in ofder to provide the Island

community with an ample supply of fresh Wa.tex.

Demand projections indicate that Oahu's hatral ground

,water 'supply will be fully developed i the end Of the

[.Twentieth Century This potential environmental limit to

the' growth of Oahu's economy and popuiAtion May be exti.e-kided

by'developing supplement,ary water resources -as follows:

) 1., The exchange of treated waste water for high
cNalitly water prftently,used for irrigation.

2.- The development of the springs- streams
that empty into Peatl Harbor.

4
o

3. The development pf certain surface streams for
water supply and groundwater recharge.

o

4. The demineralizationof-brac.kish water.
V

5. The demineralization of sea water (if neces-
sary).

6. The reclamation of waste water for domestic
use (if necessary) :

While technological innovations may be used to augment

supply, conservation measires should be implemented to ,

edUce the demand for water-resources. Conservation

a
..
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measures include public information programs 4nd the'intro-
"44..

duction of water saving techniques to agriculture, indlistry.

and in the home.

Institutional changes should be imp.lemenled to coordi-_

1

Statewide an .Islandrwide water supp y researc an

development programs. Insttutional reforms w) odld facfli-

tate the cotirtun4y's response to an increasingly _challenging

water resources situation. *

v,

.41 combination of specific development projects, con-

.
serVation measures and institutional reforms are recommended

9

O

to meet Oahu's water supply needs beyond the year 2020.
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PREFACE-

9

The writer, as Chaiiman el-the Honolulu Boarof Water

Supply, has become-deeply.tonce-rned about the future 9f

water supply on Oahu.. The Island ,of Oahu has experieoced.
,

unprecedented economic and populatio, growth in the Twenti-

eth 'Century.' The ,demand for high tiality water-ha's in-
r .

creased rapidly. Yet the Isiand'snatural.water resources
4 0

Are known to be limited.
o

-The cirdkind water supply, which planners believe will

be fully. developed by the year 20DO, constitutes an -envirbn-
b"

mental limit to growth on. Oahu. This limit may be extended

through the judicious application of such water resource
o

technology as desalination-And waste water recyclihg The

use.of s4h technology. would augment the nAtural supply of

fresh water. 'I'Howper, unless there are sigxlificant

logical breakthroughs, each additional increment of supply

will be obtained at an ever-increasing unit cost. Since.

Oahu's capital resources, energy resources and material

resources are finite, the community may elect to withhold

the allocation of'resources' from,the development of addi-

tional water supplies in favor of meeting other vital public

needs. In such a situation, the conservation of water

resources would become increasingly important to the welfare

of the community.



During the first three guarters.cif tie Twentieth

Century, Oahu's water resource managers'and other public

policy decisioncmakers applied innovative technology and

enacted institutional reforms in order to prOvid&the
,

Ialand

4
community with an ample supply of fresh,mater. ln, this

-
dissertation the writer will examine the

6
history of water, .

A

supply management on Oahu from the mid-Nineteenth Century to

the present.! The writer will devote special attention to

the current water supply and'demand-situation, and will-

technological d nstitutioial options thatdescribe the

\._/
are available to decision ma ers

r
ana the ommunity as a

whole. In the concluding cha ter, the writer will recommend

a combination of specific technological measures, consery
k

tion measures and institutional reforms kintended to enable

water resource managers to meet Oahu's water supply needs

beyond tha year 2020.

v:`

fe.

14

I

4



Chapter 1

0.

WATER RESOURCES IN HAWAII

The history of water supply on Oahu takes place in a

6
particular geographical setting and within =a distinctive

geological context. Oalau is located in the tropical gone

just below the Tropic of,Cancer. The Island is bisected by

the 158° West Meridian, and lies approximately-2,400 miles

west-southwest of San Francisco.

The Hawaiian Islands are part of an immense volcariic
a,

ridge that extends from the northwest to the southeast for

1,600 miles in the Central Pacific Ocean. Oahu itself is

relatively small. Its area is 604 square miles,, and an

irregular coastline 150 miles in length shapes its bounda-

ries. Oahu is composed of two mountain ranges: the Waianae

Range extending for 20 miles on the western side of the

Iland, and the Koolau range stretchirig 37 miles from

Kahuku Point in the north to Makapuu Point in the South.

Between the two ranges lies the fertile plateau that forms

the ce tral poetion of the Island.1

e mountain ranges, especially the Koolaus,41ay-a

critical role',in Oahu's, water supply. The peaks. of the

1Honolulu Boad of Water Supply, Oahu Water Plari
(Honolulu: HonoluluBoard of Water Supply, 1963),

1
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3

koolau ltnge rise to over 3,000 feet above sea level..4e

Koolaus lie athwart the direction of the prevailing trade.
a-.

winds. Thetwinds harry moisture, and as they encounter the

mountains the moisture is lifted, cooled and Condensed into

precipitation. The heaviest rainfall, averaging 360 inches

per year, occurs high in the mountains. But less, than fif-

teen 'riles away, along the arid leeward boasts, rainfall
: P

averages less than 20 inches per year. Thus there are

extreme differences in rainfall over relatively short. dis-

tances, on the dsland of Oahu. With raInfall as high as, 300

inches perpyear, one might expect frequent flash floodl*g,f
But fortunately most of the volcanic' rocks and.residual

m sdils.that make up the Island are h1ighly, permeable.2
4

NeverthelesS, only about one third of the approximately two
\

.billion gallons of rain that falls on Oahu every day enters

the Island's subterranean basins. About a rtYil id of the

rainfall escapes, as runoff to the ocean, and the other

third is lost to evaporation from the ground and transpira-

tion, the releasing,of moisture from the surfaces of

plants:3

Three-ctypes of ground water occur on Oahu. The most

extensive ground water source is the basal-fresh water

2Ibid., p. 6.
. 7

3George Yuen, "Water--The Final Limiting Factor in
Diversified.Agriculture'," speech to the Diversified
Agrieulture for Hawaiionference, Princes.t.Kaiulani Hotel,
Honolulu, November 5, 1973.
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ti

"lens" which underlie§ most of'the Island. Fresh water is

slightly lighter than saltwater, and the lens/of fresh

, taater floats the salt water that permeateg the. sub.-.

/,,
surface roCk. From Diamond Head to Barberi Point the basal

fresh water lens is held,under pressure by a relatively ,..

impermeable caprock. This,groU constitutes snd,water onstitutes Oahu''
./

primary artesian water resource. In the Honolulu area

freSh water rises to a height'bf about twenty-five feet'

above' sea level; this phenomerion is known as the "artesian

head..."4:
, #

Artesian 'Waters are developed by,drilling veils

several hundred feet through the caprock to release a . ,

1Ik

ur ,

botn-4ful flow of water under pressure: Other batal waters

can be developed .by drilling tunnels to'skijn'off,the sur-
,

face of the_fresh water lens.

"zone of mixing" consisting of brackish water oc-
.

0

curs in coastal areas where fresh watetS and salt waters

merge. When the basal fresh water supply is overdrawn, one

effect is the movement ix4and of the zone of mixing: The

.saline content of this 19.
1

ackish water is constantly'monir

tored-to determine the ectent of saline contamination of

,tAbesaf fresh- water lens. Ground water is in constant'

motion in °Ail. It percolates through the volcanic strata,

enters the lenseaCcumulates in more or les specific

ahu Water Plan, pp. 6, 7.

is
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artesian basins, and Mb3es by innumerable roundabout outes

toward the zone of mixing the sea.

A secondogroUnd water source on Oahu consists of

fresh water-that is confined betutedn wal4S6rimpermeable
.

rock wi( thin the structure of the mountainranges. ,This

"dike water,'" or "h
)

level water," isn important local

source supply in some parts of Oahu. It.can be

-61*d by 'tlinnellkig into 'a mountairi,piercing.a "dike" of

-

impermeable_rock, -wad sedeasing the ftesh waters impounded

A
within. ,One adqAntage.of dike water is that it occurs*

above sea- leliel and is free from salt water
0

_ A ( -
, .

;The

/

least significant type of ground wate

. .
-up, or "perched" updin horizontal beds of impermeable

-,

Oahu lack8Omportant Sources-6f perched water,:althouai
,

.- ,

this souicehas beeh delveloped tb solve minors supply .

. -

,' ,..

ir

problem's . u ,

- .
. ,

There are many.streams on Oahu extending from the
e

encroachmen.t.5.'

Oahu 'is- held

rock.

heavy ranfall areas-in the 'mountains to o-the shoreline and

0

the sea: Stream flows are genery flashy in nature,

pa4Licularly ,

ine mountainods areas. Minimum flows consist0-
gi

. . .
- - -

mainly of,ground water seepage and discharges frQm springs.
, .

But occasionally torrential flowd occur as a result of
....-- .. ,

. .
.

.

heaVy tains., During periods of high stream-flow immense
: D.

-

5
Hawaii Water Author,ty, Water Resources in Hawaii

(Honolulu: Hawaii Water Authority, 1959), p, 39.

6lbid., p. 40.

4

r.
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quantities

./

f water run off to the sea. The meuntaihout

topography, narrow valleys and typically perVioug,rock/

formations.are' actors which have discouraged the-cOnstruc-,

Lion of impounding reservoirs. Although..there are many
fr.

0

4/smal1 reservoirs on Oahu, there is only one relatively

large one: the two billion gallon capacity storage reser

voir at Wahia

Water,:resouqe managers are confronted. wit1 unique

. problems and opportuiIities on Oahu and 'the Neighbor
t ,"

Iglands. The-Neighbor*IslandS havp much 4n coMmon with'

Oahli\interms'of shared geologic drigina anctsimilar"
fl

..- ,
,, p

hydroaogy%-,°Yet'each iS4.and-has a pnique charoacter and.4
..,

..,.;
,

distinct water supply titugtion,.
--- 1 '9 -

,11, ,

'

.

The four largest islands, tawaii, Maui, Oahu and.
4 -

..-

Kauai have abun4nt grTind water supplies. '*olokai has a

smaller, but still substantial supply: But*Lanai, Niihau

and Kahoolawe 4ave,'relativelylittle water. The Ilse/and of

Hawaii is made up of five volcanoes°that.have coalescd to

form- the largest island of-the group. With an area'df

approkimately 4,030 square miles, the "Big Island" repre-
,-

,' sents about two third of the State's total land surface.

Annual rainfall is highly variable;froM less than 10 inches

along Kawaihae Bay to more than 300 inches- in,'"the mountains'

7Ibid., pr 22. The well known reservoirs in Nuuanu
Valley provide reserve storage capacity and are used to
recharge gTound water supplies.



ve Hilo. The,,Hamakua Coast-Hilo-Puna section of the
9

.0

V.

Y

I

o

exposed to the prevailing trade-winds and re-

ceives -enough nfall to lead the State in sugar produc-
.

tion with'only lithit d irrigation.
t A

R ching is second to sugar cultivation among the Big

rslands a icu tural activities. ThOusands of head of

bcattle-arepast recton°the_large grassy areas in the drier

tarts of the islaA4 'Truck farming is a major activity'in

the Waimea, plain between Kohala and Mauna Kea, and.substan-

tial areas of the Kona Coast are given ove'r to the cultiva-
w

tion ,of coffeet 8

O

In 1963 the State began a compreh-ensive study of the

water Supply situation in the Sout'h*Kohala area of the Big

Island. The study recommended the development ofstream

waters toprovide or growing domestic agricultural

needs. It suggested the construction oed am o, divert

stream water, conveyance facilities to'deliver.the,diverted

water, storage reservoirs and a nitrationI plant to upgrade

water quality. The SouthKohala Water Development project

is,proceeding'by stages. TheState Department of Land and

Natural Resources is putting together an environmental

impact statement for a major phase of the project,. the.

construction of a large, dam on Kohakohau Stream.9

8 U.S. Geological SurVey,,, The Role of Groundwater in
the National Mater Situation (Washington, D.C.: U.S.
Geological Survey, 1963), pp.,, 278 -280.

9Ro prt T. Chuck, "Hawaii's Water Resources," paper
present at 55th Annual Cdnference, California Section,
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o

1/4

Tbvironmentalists havt object04.to this,dam on' the

grounds that the dam will preSept an unjustifiable safety
I

hazard, and that, the a sthetic qualities of the stream will

be.dectrOyed by the pjeCk.

I
46

Robert T. puck, Chief Engineer of the Division of

Water. and Land Development, Departim6nt of LandlandNatural

Resources, told
-

,

the writer that the greates'`challenge

facing water resource s in the coming yearS is that

water must nottecome a lim tingfactor in the achievement

of high qvaltity growth. Water resources shoula be devel-r

aped aahead of need, and South Kohala Is badly in' need of

water fit to achieve significant growth. Mr. Chuck

stated that many environmentalists want to stop growt

entirely, andthey have seized upon water as a limiting ,

factor. But growth is a fact of life in Hawaii. Our qi-

ety should achieve quality growth rather than abandon the

concept,of growth entirely. Well-intentioned environmen-.

talists who try eo block all grbwth may-well .harm the

interests and the quality of life of the very people they

trying to help. 10
A

' 'Another ./rea of intense interest in water resource
.

developMent.oh the Big rSland is in the Kona district.
.7

AMerican Water Works Association at the Sheratdri-Waikiki
Hotel, Honolulu, October 16, 1974.

10Interview with Robert T. Chuck, Division ofWater
and rand Development, State'Department of Land and Naturall
Resources, Kohakohau Dam Engineering. Feasibility '(Honolulu
Department of Land and Natural, Resources, 1970), pp. 4-vi:'

24



Prior to 1957, when the State initiated its Kon4 domesjtcc

water development project, only A. small portion of the Kona
\

coast was served by-a water SajStem. Most residents .

t

pended on an antiquatied "roof catchment" method for their

water needs.
,

Engineers ere fully Aware that an immense'hasal
7 0 Y$

19T.gound water body underlies zi6stof 'the Big Island: But .

since so much of the
.

land area is hundreds of feet above-
,

d4e
I

sealevei it is prohibitively expensive, to develop basal

ground water. -Nevertheless, Department of .Land and Natufal

' -ResourceS engineers.drilled six succeseful wells along,the

Kona coast. The St.ite, 4 cooperation with the Htwaii
4

4

Counfy Department of Water Supply built pumping-stations,.

Ipipelippes; storage tanks and 'automatic contrbl sysems fo'r°

-Communities along twenty five milesof the KonA coast. The

'availability of ample supplies of fresh water contributed

A

to the expansion .industrythe tourist ndustry in and around

Kailua,Kona, and stimulated further work on the'water

deveXopment project. The State has recently undertaken the
Of

0 -

construction of a 1,100 foot inclined shaft at Rahalinl,
.

Kona, and, this project is expected to prOvide for the water
4x:s

supply needs' of the Kona coast for years to come. 11
Ac

Maui, at. 728 squae miles,. is the second largest

of the Hawaiian group. Maui consists of two-extinct 4

volcanoes joined by a broad, low isthmus. The eastern

, .

.9' 11 Robert T. Chuck, "Hawaii's Water Resources."
-

1



to

. .

wolcanoi Halelakala, rises10.,.025

.,. alMO,Swice the-altitude of the western volCalk. ''The.
..... ., . q ,

northeastern apd eastern iloPgs of them Untaint "receive
4 , . f

'ablin),,Adant rainfall; the leeward sloPeiand the-xsthmus are
4 ,

.

..k-,

dry. 13xtensive sugar culd:va.5.ion._take place n the istIV-
'',

.

mils: Ditches an tunnql carry water.for Manylmiles :fromP
i'''

,.

4

.12

%
the eastern slopes ot Mount Haleakala t the sugA fi,e;dt

. irin the lowlands.
.

Irrigation is ,s0-extensive thatHit 2S
..

s'a.fett, conclude that more waterisd on.MaUi than on

any other'Hawaiian Islands. 1 2

A decade ago, the Lahainadistrict consisted,of sov-"

.

eral, villages and small owns in ,a typical rural -Hawaiian

setting,. The, communifiss provided support fonthe agricuf-

tural'activities in the area But as tourism spread irOM

Oahu to the neighLor islands, Lahina4began -0) realize its
.

potential as a visitor destination area. esOlet hotels,

residences, golf"courses and other recreational fadilitieS

developed rapidly.. This unprecedented grOwth<imposedd

mands'forwatbr that far'e)iceeded.the capability'of the

existing water .supply system.

The State Department of,Land and-Natural'Resources

responded tb the needs of the Lahaina district'first by

undertaking a study,'A Water Source Developmght Pjan for

Lahaina District, in 1968, and then by implementing its

12U.S. Geological Survey; The Role of Groundwater
in the National Water Situation, pp. 2852"21:1'.
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recommendations. The Department has brought in three suc-

cessful wells along, the West Maui coast; pumps, storage

facilities and pipelines are going, into operation to meet

the expatded water 'supply needs of the Lahaina' district:13

The towns of Wailuku and Kahului are expected to-

.continue to grow at a relatively slow pade; But land plan-
s

ning studies 1#-edict unpreceillentegrowth for the Kihei-
-

Mak region in leeward East Maui. The State has , v-

designated Kihei-Makena a "Visitor Destination Area," and

the, following chart indicates the acceler'ated pace of

'development anticlpated for KiMakena:

Wailuku-Kahului-

.-

Year Population Water Itequired Daily
.

19.70 21,270 3.83 million gallons
. .

1975 22,600 4.06 n n

1980 24,039. % 4.32 ,, n

1985 , 25,530 4.60 1,

1990 * 27,000 4.86 n n

13
, Robert F. Chuck "Hawaii's Water Resources";

Department of Land and Natural_ 'Resources, A Water Source
Development Plan for Lahaina District (Honolulu:_Department
of Land and Natural;Resources,,1969). The pages of this
study are not numbered. However, Chapter VII, "Prospect's
for Water Development," is especially valuable.

28



Kihei-Makena

Year Population Watel. Required Daily

1970.'. 1,500 -'0.27 million gallons

1975 4,860

.1980' 11,440 2.006

0.88

1985
/

21,630

1990 41,300. 7.43 "

"

it 11

.11

.14

-15

In 1970, Kihei was a village, alid theid were ,only a

few scattlred residences between Kihei and,Makena. But a

number of hotels, visitor- oriented facilities and'retire-
i

ment residences will be builtin Kihei-Makena in.the next

decade: In'addition, the region will grow as a suburban

community for Wailuku-Kahului.

Annual rainfall is only 10-15 inches in Kihei-Makena,

and Municipal water supplieA- are, only adequate for present

needs. The Maui County Department of Water Supply operates
f

the domestic water supply system in Kihei, but mdnicipal

water has not yet been extended_ to Makena. The Maui County

system's major sources.of supply are the thtee Mokuhau

wells which tap the basalground water lens!, undexlyilig Iao'

Valley in windward west Maui and the Iao Tunnel which

tdevelops high level:, dike Confined water. These sources
. -

are serving Wailuku and -Kahului as well as Kihei.

14.Department of Land and Ndturai Resources,,Water,for:
Kihei-Makena (Honolulu: DepartMent:of Land and Natural
Resources, 1970), p. 5.

At.
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The Department of Land and Natural Resources has

recognized that water will be a ,14.miting factor in the

growth of Kihei-Makena unless additional sources ofih

quality water are developed and made available to the re:

gion. The Department is investigating ground water sources

near Kihei, but is more optimistic about developing'ample

supplies at four sites in windward west Maui.15 It is

clear that water resource managers face a real challenge to

-provide plenty of fresh water in advance of the increasing

growth in the Kihei-Makena area.

Kauai, the fourth largest of the Hawaij.an'group, is

geologicallythe oldest of the major islands. Its lava

flows are less permeable than those of the, other islands,

and its annual rainfall is exceptionally high. This combi-

nation of high rainfall and low, permeability has contrib-
,

uted to the relative importance of surface water on the

"Garden Isle."

Kauai as more streamflOw in relation to rainfall

a
Than any of the other islands. Streamflow has been exten-.

sively developed for the irrigation and processkg, of,

sugarcane, and to some extent for the developmentof hydr.o-.

electric power. Basal fresh Water underligs most of the

island, although brackish ground water is a problem in some

15Water for Kihei-Makena, pp. 60-69.

xi
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areas-along the coast. Ground water supplies are generally
'

.ample and are usually reserved for domestic use. 16

The Island of Molokai is relatively dry. There is

abundant rainfall on the windward side of the Islandwhich

is exposed to northeasterly trade winds. alit the central

plains, where the soil is fertile and ideal for cultivation

receive less than'thirty inches of rainfall per year. 'Lack

of sufficient rainfall has limited the central area to

pineapple cultiyation and the pasturing of cattle: The

problem on Molokai is typical in the State of Hawaii: how

can the abundant resources of the windward valleys be uti-
.

lized for the arid, but fertile, central plains?, too

In 1957 the Hawaii Water Authority began work on a

, five mile tunnel through the mountaills in order to bring

windufard water to the central plain. A major part of this

project was the diversion of Waikolu Stream and facilities

for'sltoring and transmitting Waikolu Valley water-through

the tunnel and twenty miles of distribution mains'to the

'fields of central Molokai. The projeatyas completed in

1969 at a cost of about $10,000,000 The Molokai tunnel

brought ample supplies of water for irrigatipn, ut for

economic, reasons the future of pineapple` cultivation in

Molciltal is in"considerable,doub At the very least the

16The Role of Groundwater in the IT tiopal Water
Situation, p: 283;. Water Resources in Ha aii, pp. 83, 841
Robert-T. Chuck,"Hawaii's Water Resourc "

t
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Molokai tunnel project provides enough water to make the
4

cultivation of alternative crops a possibility.

Lanai, like Molokai, is a4relatively dry island.

Rainfall.rariges from ten to forty inches per year. There

are no perennial streams; the only source of supply is
,

ground water developed primarily from-dike formations.5
o-

Ground water provides four domestic needs and for dry-

, weather irrigation df pineapple, Lanai's principal crop.

There is little opportunity for majoivater development on

Lanai because of the limited rainf.all. The demineraliza-
,

tion of sea water was progdsed by the Hawaii Water
I

Authority in 1959 as a pos4ble supplementary source for

the future.18

On May 6, 1973, the State Land Use Commission reclas-

sified 22,340 acres of conservation land on Lanai to permit

the Maui County/ Planning Commission and the Maui County

Council (the island of Lanai is part of Maui County) to re-
.

zone the land for resort and residential use. At this

writing, the Planning Commission has recommended that 124

acres of this land beloped for hotel and apartment catI-
.

struction. The County Council has not yet rezoned any of

the laid in question. Thus no construction h s taken

z

".17.The Role of Groundigater in the National Water
tuation, pp. 287, 288; Water Resources in Hawaii, p. 841,,,,

Robert T. Chuck, "Hawaii's Water Resources."
4 r

18,The Role of Groundwater in the National Water
Situation, p. 285; 'Water, Resources in Hawaii,. p. 85.

32
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place. As far-as `w -,ter resOu ces are concernedf.the Maui

-County Planning Commi sion is-convinced that resources are

uore than sufficient to accommodate resort and residential

development in the 124 ac es recommended for rezoning.19

The Island of Niihau' s the smallest of the inhabited

islands. ,The population numb s only a few hundred and'the
N

economy of Niihau is largely sel - contained;. most of t40

Island's agricuTtural.prodtrts are consumed locally. Rain-
,

fall is light; thereare nfLperennia streams,and most of

the basal ground water is brackish. Tae prospects for d

Veloptng good quality water on Niihau_ar slighjl, In the

unlikely extent that significant.growth may occur on Niihau,

sea water conversion would be a possibility.
4

The history of water-Supply in the Hawaii n Islands is
h .

shaped by the geographit arid hydrologic factors scribed

0

.above. The following chapter will examine the history of

water supply on Oahu and the interplay of social,,kpol tica

and economic conditions in the development of Oahu's wa
to,

supply.

19Telephone conversations_ ith Ralph MatsUda of the
Maui County Planning Department and Robert Chuck of the
.DiviSion of Water and Land Development, State Department of
Land and Natural Resources, on May 12, 1975, confirmed:the
information with regard to land use changes and water re-
source availability A Lanai.,

20The Role of Groundwater in tike National Water
Situdtion, p. 289;. Water Resources in Hawaii, p. 85.
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Chapter 2

A HISTORY OF OAHU'S WATER SUPPLY

The following chronology is, intended to place key

events and processes relating to Oahu's water supply system

into their historical context.

1848 The Hawaiian Monarchy begins operation of Oahu's ,

first_5ter supply facilities.
$ ----

1879 Artesian water is discovered on Campbell Estate
land in EWi."

1893. The end of the Hawaiian Monarchy.

1898 The Republic operates Oahu's water supply system
from 1894 to 1898. In 1900, the Territory as-
sumes-control of the water supply system.

1913 The Territorial Legislature turns the operation
of the system over to the City and County of
Honolulu.

1915 The Board 'of Supervisors eatablishes the
Honolulu Water,Commission to study the water
supply tituatian. The Commission reports an
1917.

1925. The" Territorial Legislature establishes the
Honolulu Sewer and Water Commission (HS&WC).
The HS&WC acts to prevent a'water

1929 The Legislature passes th Cooke Bill establish-
, irig the,Honolulu Board of Water Supply (BWS).

1930 'Major Wilson relinquishes control of the water
supply system to the Board of Water Supply.

4

1932 The. City and County takes full responsibility
for the operation of the sewerage system. This
function remains with the City unt) il 197,4.

4E

0
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1941' World War II accelerates growth on Oahu and
places heavy demands on the water supply system.

1944 The Halwa Valley Project goes into operation;
for the first time, Honolulu received water from
outside the limits of the District of Honolulu.

1953 The. Territory establishes the Hawaiian
Irrigation Authority (HIA).

1957 The Territory replaces(the H A with the Hawaii
Water Authority (HWA).

1959 The Territorial Legislature passes Hawaii's
basic ground water law.

1959 The Board of Water Supply tikes over the tespon-
sibilities of the Suburban Water System. An
\integrated, Island-wide system becomes a possi-
bility.

1959 Statehood, and accelerated growth for Oahu.

1961 The Division of Water and Land Development,
Hawaii Department of Land and Natural Resources,
becomes the State'ssadminfistraEive arm in the
water, resources he,Hawaii Water
Authority is aboliscied.

1971 :The Board of Water Supply publishes the 2020
Plan.

1974 The Board of Water Supply undergoes reorganiza-
tion.

1975 The Board of Water Supply revises the 2020 Plan.

An awareness ofathe life - giving` qualities of fresh

water was an integral part of ancient Hawaiian life. The.

Hawaiians built theirvillages, where water was available,

and the opening of the Intricate network of canals to irri-

gate the.taro fields was a fbcus of community exEierienCe and

celebration. .Legends recall the travels df Kane and
. .

Kanalda, two of the most important deities, who unleashed

springs and streams throughout the Islands, for the benefit
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of the Hawaiian people. 'Two famous pools on Oahu are said

to have been created when Kane plunged his spear into the

ground: Ka-Puka-O 7Kalihi,(The Water Door of Kalhi) and,

Ka-Wai-a-ke-Akua (the Water Provided by a God) in upper

Manoa Valley. 1 In the. legend" of "Aukele-nui-a-Iku,11 a man
O

visited the sacred podl uKalani-i-Hau-ola," ancrwith the

help of Kane, obtained waters that-brought his de ad brothers

back to life.2

There are many such stories in Hawaiian folklore. The

gods of water were seen as the giver-of life: They were.

associated with the irrigation, cultivation and harvest of

taro root and the production of tapa cloth. The Hawaiian.

people recognized the impoAance of an ample supply Of fresh

water and they expressed this understanding through the*"

q
_jsongs, stories and legends that .reflect, their philosophy of

life.

n order to understand Oahuts cdntemporary water,

supply situation, it is important to be aware of the Is

,land's historical development and the.role of water in

HawaiPs histdry. This chapter will consider the following:

-I. Patterns of settlement on Oahu and their rela-
tionship,to water supply..

.
,

1Honolulu Board of Water Supply, Pu're,Water. for
Honolulu ( Honolulu: Honolulu Board of Water Supply, 1964),
1:) 4. /

2Abraham Fornand er, An Account of the Polynesian Race;'
Its Origins and Migrations (Tokyo, Japan: Charles E.. Tuttle
Company, 1969), p. 78. ' n

e
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2. Water supply crises and their amelioration
through the application of technology and .the
reform of institut ons.'

3. The effects of the Depression, World War II
and the postwar period upon Oahu's water supply.

23

In the early decades of the.Nineteenth Century most of

the Honolulu area was dusty and barren. 2k village- stretched

from lower. Nuuanu Valley to the Harbo1 area around the base

of present y Fort Street. People drew their-water from

the stream running through Nuuanu-Valrey, from springs in

the Vailey,a-nd from shallow wells in the coastal plain. By

the 1830's the provisioning of the whaling ships that win--
tered in Honolulu harborj'was the most important industry on

Oah4. Fresh water was a necessity for the whaling ships,
d

and the own'ers of shallow Wells did a good business ,selling

water to ship captains.. -But the qualitY of water from these

wells was poor,' and it was deteridrating.' By 1845, dommu-
.

nity opinion. demanded that some means be found to bring

qjantities of good quality water down from puuanu Valley to
r;\

,Loirovide for the needs of th whalers and the beautification

of the town.

John Young, Minister of the Interior, re-

ported to King Kamehameha. III that the first unit of Oahu's

public water-supply system was in,operation. The installa-.

tion consisted .of a small reservoir, a leaden pipe to trans-
,4

port water to the harbor area, and a water tank located .at
Di

the Harbor Maser's office. dinister,Young reported the

cost at .42,.6.47; but pointed out that the sale of water, to

37
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sailing ships would probably bring the MonArchy a good'
.

profit. 3

24

-Three years later, Minister Young repOrted the comple-.

'Lion of the second public water supply facility.. This unit

consisted of an iron,kTpe running from 'a reservoir at the

King's ppring in Nuuanu to the harbor area. This'installa-
,

tion was designed to serve whaling Ships, but it also sup-

plied water to many homes in the Valley and near/the harbor.`
/

The new pipe.spurred Honolulu's, fire prevention efforts, and

several cisterns Were ihstalled, at key intersections in the
.

growing town. By 1854,the population of Honolulu exceeded.

11,000. The village was becoming a small city and it waS-
.

clear -tat an expanded water supply sysm would soon be
9.

'necessary. In the middle an4,1ate 1850'Z, William Webster,

a civil engineer,, designed and built.a water supply system'

consi )ing.of 4 new and larger reserioir, a 12 inch main and

seve.iall distributing mains.' Then thiS systeriC was completed

in 1861 and it was considered more than adequate for Honor

water supply needs.4

The discovery of artesian water,at Honouliuli near,twa

in 1879 was a vital factor in the development of.0 empo-*
,

rary*Oahu. -Prior to 1879 most-of the coastal district from
. - .

, ,

.

3George F. Nellist,.An Early,, History of HOnolulu'd
Water Svstem,"*Honolt,lu: Honolulu BOard of Water Supply,
1951, p. (Mimeographed.) .

4 Ibid., p. 4.

38
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Kaimuki to Kalihi and beyond in both directions was an arid

plain., practically a desert: The town of Honolulu was dry

and dusty, and the growing, population of the late-1870's

pressed' against the limited water supply provided by shallow

wells, springs and streams. There'weg littld agriculture on

Oahu'exdept on the Windward side and in the vallpys.where

streams provided 'an ample supply of water. -Hawaiian

Government Officials and the Editor of the Pacific

CoMmerdial Adveritser expressed concert that Oahu's economy
:

..

: and
.

HonOlulu's growth would be sharply ,restricted by lack of
,,,,.

available fresh.water: The drilling. of the firstartesiall

well 'laid thege fears to rest. In.effect, artesian techn61-
.

.

S

ogy pushed back an_envirorpental limit to growth by provid:.

ing what'seemedto be an inexhaustible 'upply of fresh water

in 1879.5

James Campbell initiated.the effort that resulted in

the discovery and development of artesian water on Oahu.

Campbell owned thousands of adres of land in Ewa and in the,
o

Central'Oahu plateau. - Practically all of the land was too
t r

dry to support agriculture; .Campbell used'it to pasture his

cattle. Although successful artesian wells had been brought

into production dh Eurbpe and on the mainland for over half

v' 5 GeOrgeF. Nellist, "The DiScovery and, Development
of Artesian Water;" Honolulu: Honolulu Board of Water
Supply, 1953; p. 1. (Mimeographed.) , -

OW



a century, no one had attempted to'iocate artesian water in

the Hawaiian Islands. Campbell engaged, Tames Ashley, an

experienced minland.well driller; to.drill a deep well at

Honoliuli., Work began in July*, 1879, and after -bad weeks

of drilling( at a depth of 240. feet?, Campbell and Ashley

st,uck artesian water. In October of that year, the Pacific

ercial'Advertiser carried the following item:

e,

The Artesian Well - -A- recent visitor to Ho
reporq the-well as continuing to flow fre
without any diminution in the quantity of wa
discharged; constituting, in fact, quite a ri
which for the present and until planting can
accomplished,'is Allowed to tun .into the sea .°

Today a °simple-stone monument beside Fort Weaver Road

co morates the discoverY,of artesian water on Oahu. The

monument Is surrounded by acres of sugar cane, a bountiful

contrast to the arid and barren plain that existed prior to

Campbells discovery.,
Artesian water made'the large scale cultivation of

.sugar cane feasible. 'In effect the sugar/plantations, with

their immense.and dbntinuing effects on fhe society apd the

economy of this Islandlcommunity Were made possible by the

existence and discovery of vast quantities'of artesian

wafer. Oahu prospered. Her population increased, and

HonollRalu entered the Twentieth Century with the potential to

become a flourishing mid-PaCific commercial center.

6Ibid.

40

a.

9



27

Whin a year of the dsco'Very at Honouliuli a second

artesian well.was brought into production on the property.of

Dr: Augustus Marqueson Wilder Avenue near Puriahou School,

A contemporary observe-r heralded the new well and artesian

water in general, as hol4A.ng,"the 'promise of beauty ana,'

fe tility for thousands of acres of almost useless- land."7

'Many wells were. drilled an the following years, and artesian .

technology transformed Honolulu from a dusty town into a

city known worldwide for its arboreal and horticultural

beauty.

Honolulu's first major reservoirS one in Makiki and

the other in ,NuUanu Valley., were under construction at the

same time that artesian water wAll'discovered: These reser-
.

voirs were supplied by streams and. springs; it was not until'
9

the Seretania Street pumping station went into operation in

1895 that artesian' water contributed substantially to thp
.4

municipal water supply.8

In1881 a severe smallpox epidemic st -ruck Honolulu,.

The Hawaiian Government and the comMupity in general experi-
o

enced a'heightened interest in public health, ana-thesaietY.

ti
, of the water supply was called into question. One ,result

was the-conStruCtion of a. filtering' plant for the Nuuanh

reservoir, A second effect was public insistence on

.0

7
,Ibid.

8Ibid., p.
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-conversion from the suspect.surfade streams and springs to

uhquestionably safe artesian source -s.9
,

In the 30 year period folloWing 18$0, .over 400 'arrte-
,

_ .

sian wells were drilled on Oahu. Municipal wells Were.
_ -

regulated, but they represented Only a traction of the total

number of wells drilled.- Most wells Were uncapped. Water

flowed freely for agricultural and domestic use, but immense

quantities were wasted.

In 1913 thd Territorial Legislature t nsferred the

water systerd from'Territorfal control to the City and County

of Honolulu. Two years later Mayor John C. Lane, acting

with the agreement of the Board of Supervfsors,-appointed

the Ho olulu Water Commission
.

to determine the status of
0

Honolu la's water supply. After two years of investigation,

the Commission described the situation as follows:

The water supply system.of the city has been
created at haphazard, no comprehensive plan for itji

. development having been formulated or,..adoptet. Aecr
the population has grown and the demand for water
increased, the system has been extended and added
to, along the lines of least resistance. . . . This
method of procedure has resulted in much unintelli-
gent development and wastefkl expenditure. . . .

Again,, the multiplication of pumpingplants and
wells drawing on the artesian system, has gone
steadily on, notwithstanding the demonstrated fact
that the system is already overtaxed; that the arte-
sian water-level is steadily falling, and that if
radical remedial steps are not promptly taken, its
complete fAilure, or at leastoextreme diminution, is
due at an early date.10

9lbid., pp. 3,

°Honolulu Water Commission, Report to the 'Honorable
Mayor And the Board of Supervi ofthe City and County of
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The Commission listed the following reasohs forthis
.

-'alarming Situation:

1., Rapid' population growth: .1854
1890-
1915

.. 22,907
64,150

.

2. The mistaken belief that the artesian water
supply is inexhaustible.

/

3. Frequent irri4ationxpf Honolulu's abundant
lawns.-and gardens.

4. The cleaning requirements of the newly con-
strudted sever system%11

The Honolulu Water COmmiggion's report was a far-
!.

sighted and knowledgeable document It articulated problems

that were to confroht water supply decision makers for the .

.

next half century., Here :are the "ComMisSdon's recommen-

dations:,
. .

s'N

agricultural"

.

1. The immediate preparation of an Island-wide
*water plan, to include s well as
municipal use,'~ and a detailed examination of
all potential watersourceS in order to
achieve their most rational development.

2. Decigion makers, should anticipate an annual
population growth of 6% for the next twenty
years.

4..

Allsources of W4ter must, be conserved. ,

Surface w ters in:Nuuanu are so polluted that
aie'a enace to public' health; these'

waters should either be abandoned as a munirci-
pal source, or they should be rendered,safe byt
adequate filtration.,

-
Honolulu on the Available Water Supply for the City of
Honolulu (Honolulu:, Honolulu Water Commission, 1917),.p. 4.

11 Ibid.,: pp. 4, 5.
4
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5. Leaky or abandoned artesian wells should be
capped, and th.e drilling of new well should
be limited-until the overdraft of the artesian
supply.is brought to an end.12

It took a prolonged drought beginning in the spring of

1923 and not ending until late 1926 before the community

acted to protect its endangered water supply. The\'situation .a'
had deteriorated badly. In 1880, when the first artesian

well was drilled in Honolultl, the artesian head stooclat*42
.

\ .

feet above sea level. After forty years of unrestricted

drilling the artesian head had declined to 26 feet. Engi4-

.veers estimated that a decline, to 18 feet would.re-sult in'

salt water intrusion and the destructionf ate artesian'

:water Suptely. If present trends were allowed to continue,

the destruction' of the municipal water system would occur in

the early 1930's.13

In the 197.01s, Oahu had begun to experience its water

. supply system as a limit to growth. Artesian technology had

pushed back that limit and permitted forty years of ex-

pansion. But artesian technology had been abUbed.' By the

mid 920's(Water supply was again perceived as a. limiting .

factor in the growth, and well-being of the. Island community.

This time a. critical water shorta4e was averted through

12Ibid., pp. 6, 27, 28, 72, 89.

13Honolulu Sewer and Water Commission, Report of the
Honolulu Sewer and Water-Commission to the Legislature of
the Territory of Hawaii, Fourteenth Regular Session
(Honolulu: Honolulu Sewer and Water Commission, 1927), graph
facing p. 12.
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legislative action and inst/

the application of new tec,

ional reform in addition to

nology.

At the same time that the drought-of the mid-1920's

was,h ving,its effect ph Oahu's water supply, corruption and

ineffi iency were uncovered in the City And: County Water-:.-

works Department. The Board of Supervisortr commissioned an

independent audit of the Department bythe Henry,Davis Audit

Company. The audit revealed that over $120,9,00 of public

funds had been embezzled or lost through-misManagement. The

auditing firm's report indicated the extent of the problem:

The needs of the department had far outgrown
whatever system of accounting existed. . . . Office
methods were so amaturish and incomplete that op-
portunity for losses, if*not defalcationg, existed °

at.every turn. The department had no knowleage,of
what its revenue should be, or of the amount of
charges sent out. . .

T- h&taff organization was crude. . . Office
discipline and co- ordinating, comparatively speak-'
ing, did not exist. . . .-The forms and books were
unsuitable, improperly kept:and misused.; numerous
records were lost or Sto2en. . . .

Existing detail maps were quite useless. . . ,
It can be said that no ystem of mapping privileges .
or of recording the lodaidon of mains, laterals,
manholes, _fire.hydrants, etc-. exiSted.14

Three former Waterworks Department employees Were

convicted of stealing public monies and were given.long

prison terms. The City administration took action: Mayor

° a

John Wilson appointed former Territorial Governor, Charles

J. McCarthy, aman of unimpeachable integfity, to be

Supervisor.of the Waterworks*Department; and the Henry Davis .

14HonoluluAdvertiser, June 10, 1925, pp.
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Audit Company instituted an efficient office system to
t

replace'the administrative and fiscal disorder-that had

existed. in the tepartment.----

The Territorial LegislAtUi.e toOk action by passing

Act. 150:of theregular session, 1925 . which established the

Honolulu Se*er and Water Commission fora period of five

years, and charged it with providing rmanent and ade=:

quate supply'of fresh water for the C y.of Honoldlu.16

The ComMission held its first meeting on May14,0 1925, and_

twolgeeks later it appointed for its Chief Engineer a man

who was, tc,have a considerable impact on Oahu's water supplir

system it the Twentieth Century: Frederick Ohrt. _Within

few weeks Ohrt had v'irtual.ly completed the organization o
..." -

p the stXff of the Honolululgewer and Water Commission

(HS&WC).17'''
. .

In January, 1927, Frederick Ohrt submitted his firSt

major report to the members of the HS&WC. His assistant0--,

G. K. Larrison and John McComb , described the situation in

these terms:

The city is supplied with water th.roilgh anti-
quated equipment which is by no means .a system, but
an unplanned patchworkof unrelated units. There
are frequent water Shortages in many parts of the
city, there is an ever present fire menace, growth

15Ibid. March 4, 1925, p. 1, and June 10, 1925, p. 4.

-1 6Repbrt of the Honolulu, Sewer and Water Commission to
the Legislature of the Territory of Hawaii, 1927, p. 4.

17Ibid., p. 3.
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is hampered, and, in general the water system has
lagged far behind the needs of the City.18

Ohrt called for a forced conservation program in order

.to achieve-a 4eamatiq reduction in the daily draft from, the
°Q.

.07 artesian-supply:
.

1. 'Co lete government ownership and control of
all artesian waters in the District of
Honolulu;

qn

2. Prohibiting the drilling of new wells except
for ,government use, and the sealing of all. ,.

Other wells. . -,

,, ,.
.

3. The --meteiing of all water privilege's, and
'complete accounting for all water pumped into

.
the system.

. .
. .

4. An increase in the water rate in order to
,

provide an incentive for individual conser-,
vation.19

Complete government ownership of-Honolulu's artesian

wells.W400. radical a proposal to be aqcepted by the'

erritdkial Legislature. But in> 1927. the Legislature did

provide4regulatory powers for the HS&WC.inciuding the au -,

thority to grant or KefUse permit for the drilling Of new

0

wells within the District of Honolulu. The'law providing

these powers, Act 222 S.L. a927, was challenged by the City,

'Mill Company, .Ltd., when the HS&WC
ref)

used to grant the

CoMpany, a permit to drill'a-new artesian well The case

-went tc:: the Territorial Supreme' Court which decided that,

based on the legal doctrine of "correlative rights," a land.

8Ibid., p. 9.

19Ibid. ,, pp. 16, 17.
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'owner is entitled to a share of any ground water that May

exist under his property. The Supreme Court's ruling did

not interfere with the Commission's right to regulate drill-
,

'ing; the Court merely determined that the Commissj.on had no

right to prevent it entirely. In any case, th .heyday of

artesian well drilling was over. Only one new well was
0

drilled in the two year period beginning in 1929, and it was

drilled in accordance with regulations. 20

In 1931 water rates increased to .1.2 per 1,000 gallons

of water for domestic use. Rates went up to .18 per 1,000

gallons. in 1933. But the metering of the City Was'a more

fundamental, factor in the success of the conservation pro-

gram than the raising of rates. Ohrt's conservation program.

Was a clear success. Consumption fell from 233 gallons per

person per day in 1924, to 131 gallons in 1934.21

The accomplishments of HSAWC under Frederick Ohrt's

supervision were remarkable. In addition to the conser-

vation program described above, the HS&WC carried out a.

number of vital construction, projects. Between 1926 and
*

b

.20 Honolulu Board of Water Supply, Report of the Board
of water Supply, City and County of Honolulu, to the
Legislature Of the Territory, of Hawaii, Sixteenth Regulars
Session .(Honolulu: HonOlulu Board of Water Supply, 1931),
p. 17.

21Honolulu Board of Water Supply, Report of the
Honolulu Board'of Water'Supply; City and County of Honolulu,
to the Legislature of the Territory of Hawaii, Eighteenth
Regular Session (Honolulu: Honolulu Board of water Supply,
1935) ,. p.

xr
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1928 the three main pumping facilities, at Beretania St., in "

Kaimuki and in Kalihi were substantially reconstructed. New

fireproof buildings were added and modern steam pumping

equipment was installed. New artesian wells were drilled at

these key locations,,andothe three stations were joined

together-by large mains so t any two stations could meet
.--

.. "a

the water demands of the e tire system.22 One important 1

financial effect of these efforts was a 25.% reduction in

fire insurance rates for the City of Honolulu."

TheCommispion intensied efforts to locate and seal

lost and defective artesian,wells. 'Sixteen wells were

sealed in 1928 and 1925, and HS&MCinspection teams.;ear-
-

marked many other.wellcfonrepakr. CrewMen investigated

and repaired 'leaky reservoit,p apdAaater pipes As pait of the

Commission's construction - conservation ,program. The AS&WC

instituted the water resource:s research program suggested by

the Honolulu Water CommissiOn in 1917,,*.authoring J.'F.

Kunesh of the U.S. Geological Survey to Carry out detailed

studies of Oahu's surface waters.24

22.Honolulu Sewer and Watet,Commission,-Report of the
Honolulu Sewer and Water Commission to the Legislature-of
thejterritory of Hawaii, Fifteenth 'Regular Session Opnolulu:
Honolulu Sewer and Water CommisSion, 1929), p.

23George F. Nellist, "Building a:Modern Watei System,"
Honolulu:. Honolulu Board of Water SupAy 1955,
(Mimeographed.)

24Honolulu Sewer and Water Commission, Teport to the
Legislature, 1929, pp. 15, 1b, 71.
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In 1933, the liOnolulu
6,

Board of Water Supply, successor

to the HS&WC,, reported'a marked reduction in demand onthe
,

..4

1

artesian water su#ply'and ttributed thts success to five. ,

factorst

1. The metering of all services&

2. Monthly billing.

3. The sealing of leaky wells.

4. The reduction of distribution and storage
systein losses and the metering of private
wells.

A material reduction in unaccoufited for water,
from 39% of the water entering the system in
1928 to 19% in 1932.25

Two factors beyond the control of water supply de--tin

cision makers contributed to the success of the conservation

program: rainfall was aboveeaverage for the six year period

beginning'in 1927;26 and the Great Depression took its toll

of Oahu's economic activity and population growth. Prior to

the Depression, Honolulu's population had been growing at

the ,rate of about 6,000 per year., But because' of the down-

tl4rn in economic activity the population increased only

2,600 per year in 1931 and 1932). Population showed a

25HonoluluBoard of Water Supply, Report to the
Legislature, 1933, pp. 3, 4.

26 Honolulu Board.of Water Supply, Ninth Biennial
Report of the Board of Water Supply, City and County of
Honolulu (Honolulu: Honolulu Board of Water Supply, 1943),
graph facing p. 10.
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decrease of 3,900 in 1933, and remained stable at about

141, 0000 in 1934.27

Regardles of natural factors and worldwide-economic

conditions, water supply decision makers achieved dramatic

`results in the years following. 19257 They averted a cata-

strophic Vateer shortage and established the foundation of

Oahu's moder water supply system- One of the clearest

measureme s of their success is- that the artesian heaq,

which had dropped frora 42 feet 'in 1"880 to 2 .5 feet in 1926,

`,,.rose to 32 feet by the end of 1932. 28 Frederick Ohrt ex-
. ,.

pressed satisfactipn with the results- accomplished in what

had been a near critical water supplyp's&tilation:

That problem I now feel, for-the first. time, has
been solved, as far as any, problem' Can be Called e-

solved in the life history of a growing waterworks
of a modern city. . . .29

In .1929 the question of the institutional structure of

the water supply system came td the foie. The Legislature

had established 'the HS&WC in 1925 for a term of five years.
./'

The City WaterworIcs Department ,had undergone reform since

the abysmal days of 1925, and was serving. as the, effective

working arm of the HS&WC." The Department hag. indtalled .the

thousands of water meters that contiibu:bed-. to 'conservation

27
'

^ Honolulu° Board of Water ,Su,pialY, -Rep to the .

Legislature, 1933, p. 15, and ?'Report, to the,LLegislattirp,j
19.35, pp. 5, 6. ' `

.

28 ,

Honolulu Board of Water Supply, 'RePort td 'the
,

Legislature, 1933, p, 4., .

I

4 . '

J ,c) . ,

29 bid.., p. 92. : ,.-
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of all mains, services and meters, and was installing, a

modern recording and accounting system, Moreover, the

Department operated the system's three new pumping stations,

-and all of its other water supply facil4ities. Although the

and helped produceenough revenue make the water supply

,system financially self- sufficient. In aadition, th
'

Department was compiling detailed maps showing the location .

38;

Waterwo;r4. Department was accused of inefficiency from time

to time, the weight of evidence suggests that the Departmenf

1made a significant contribution to the conservation.4and
0

modernization effort. 3°

Lafe in 1928, the Hawaii Bureau'of Governmdntal

.ResourceS brought Carl E. Grnnsky,-'a Oell-known consultin4-

engineer, to Oahu io study the water situation. In January,

19'29, Grunsky made a verbal presentation of his findings-to"

government officials, members, of the.HS&WC and other leading.
o

citizens assembled in the Chamber of Commerce board room.

He'said, in effect, 'that the critical water supply situation

was stabilizing, that the HS&WC had been doing an excellent

job, but that a 4reat deal of work remained to be done. He

advised the spending of $3,000,000 on a three to four-year

construction program (precisely the sum the HS&WC had

quested in 1,927), and theraising of water rates to .20 per

1,000 gallons for domestic users. Most important from the

30Honolulu Sewer.and Water Commission,' Report td the
Legislature, 1929, p. 41.



.institutional standpoint, Grunsky recommended the creation

qof an agency. pf.control over the City's water supply system

that .would not be subject.to a change -in personnel with

every change. of the,Gity adminisration.31

GrunSky'was'calling for the establishment-of an auton- .

.

omous, or semi- autonomous, .water supply agency for Honolulu.

The establishment of quasi-independent publid agencies was

one.of tyie measures advocated by "good government" reformers

.during,the Progressive Era (fro about 1900 into the
,

020's)._ The purpose .of theseAtencies was to\take power

out of the hands of bosses and corrupt political machines,

'and .grant.power to professional, civil- service bureaucra-

' cies. ' Reformers felt that .the political processes were

vuInerable,to corruption, and advised the establishment of-
.

semis -- autonomous agencies to separate whole areas of public
4 --.-

service responsibilAy and authority ,from the political

,
,K.,

processes._ These agencl_es provide increased professionalism

and continuity of personnel, but they operate at some dis-

g

tance from the electorate and the checks and balances of the

political system.
L.

As far as the institutional future of HonolulU's water
4.

supply system was concerned, efficiency and continuity may

have, been legitimate reasons for establishing a Semi-

autonomous water supply agency. But bossism and corrbpt

. . 31Honolulu Star-Bulletin, January 4, 1929, pp. 1,.10;
Honolulu. Star- "Bulletin, February 1, 1929, pp. 1, 2.
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machine politig-Were not legit ate issues. Political

power 'resided primarily-in the 'Office of the Governor and -

the Territorial Legislature, not in Mayor JohnWilsoni,s City
.

administration.
a

Grunsky's recommendation was corisistent-lw fol

lowing recoimendatittn made by Frederick Ohrta year earlier:

(The TerritorialLegislature shodld) authorize ek
.151, the cohSolidat,On of ajiy arid, 411 phase.g>f the
water problem,-including investigations and,develop-
ment, 'construction, supply,,distribution, equiiiment
and. finances,..under one body with full authority and
-fixed responsibility of solving the Honoluld.water
prOblem.3

Oh-A was recommending, in effect, that'Ahe term. of the

HS&WC be allowed to expire in 1930, And that the City W4ter-

works Department be aboliShed in. favor of a singleagendY.

possessirig.the responsibility' and authority of both the

HS&WC'and the WaterwOrkS.Department. ,The Cooke Bill, which

embodied Ohrt'
,

s suggestions.and proposed the.,cretion of 'a

semi-autonomous Board of Water Supply, came.up for consider-
a . .

atiOn by the Territotial Legislature early in 1929.

The day after Carl Grunsky made his recommendations at

the Chamber of Commerce, ,Riley Allen of the Honolulu Star-
r

o

Bulletin editorialized in favor of. creating a semi-

P.

adtonomous water supply agency:.

At a time when A victors inthe recent
elections are busydividing up.,the,spoils of politi-
cal war . . (Grunsky's) recommendations come with '

32 Honolulu Sewer and Water Commission, Report to,.
the, Legislature, 1927, p. 6.
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singular force. Ultimately we hope that Honolulu
will place its water and sewer system--city
functions absolutely vital to health--beyond the
xeach of the political job distributors:J3

Influential pedple in the community, legislators,,

editors and key staff members Of the HS &WC favored the
..

. 0

establishment of the.Board of Water Supply on the grounds of

administrative continuity, operational efficiency-and free-,

dom from political control

went-on record a ainst.',,the

taut the Board of Supe'rvisors
s -

formation of a semi-autonomous

s
- water supplka ency. SuPbivi6or,Manuelpachco inveighed

against the ooke Bill before his colleagued:
0

has been said by the proponents of this bill
tha it will-take the waterworks out Of politics and
p ce it under an efficient management. I say that
f they are sincere about the politics,-.then place

the, waterworks under civil service controA,, but keep
it under the management of the. City and `County where

.

it belongs. -I am in favor of civil service for this
department and above all I. am opposed to having the
Territory. take it away.tfrom

The Board of Supervisors passed a resolution asking

the Territorial Legislature to vote against the-Cooke Bill

on the grounds that the Cooke Bill is equivalent to confis-

cation of City and County property by the LegiSlature; that

the City has as much-right to operate a Waterworks Oepart-

ment as it has to proVide other essential public services;

and in any case, th City Waterworks Department has earned
e!. .ao

'33HonolulU Star-fpulletin, January 4, L929; p. 6.

34Honolulu Advertiser,, Mmitch 6, 1929, 1.
,
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surplus rerenue for several years and hasprovidea adequate

service at, reasonably low Ale .35

A second public diScuspion-bf the Cooke Bill took

° pla 'in mid-March, 1929. The occasion was a joint session
A

of the Board of Sup rvisos and the Sen4eSelect Committee

headed by Senator Cooke. Mayor Wilson.and Frederick.Ohrt

the HS&WCgwere present. The Mayor denounced the Bill bn the

igroundd that the-City's water supply facilities are the

i/property. of 'the people of, Honolulu and the people should not

,be denied control of their property by the establishrilent of
v ,

a commission responsible .to no one. The Mayor strongly sag:f

geste& that the interests of fiscal-a;esponsibility and
, .

would be best served by placing the operation of the

water supply system'entirely under'the direction of the

elected representatives of the people, that is, the'Board of

Supervisors-36

There were two importantofactors involved in the

passage of the Cooke Bill: One factor was political, and'

the other was primarily economic. On* the political, side,

Mayor Johnny Wilson, as a Democrat and a populist, offended

the dominant Republican party' with his independence and his

grass roots style. The Cooke Bill gave the Republican ma-

jo

1

ity in the Territorial,Legislature the opportunity to

(p Mayor Wilson's wrists. From the economic perspective,

35 p. 2.

'3
6Honolul Advertiser, March 15, 1929, pp. 1, 2.



agriculture was the Mainitay'of the I.s:land'so economy.
1

amiSlp supply of fiesh water was absolutely` vital to Oahu's
,..

.sugar and pineapple interests. The. Territorial Legislature

was sensitive to these, agrricultural interests, and the

Legislature wanted to prevent, or at least-delay, the time

when the City of Honolulu would look beyond i:t.s own boundaT

riei for water for its growing population. It is reasonable

to assume that many. legislators voted for the. Cooke Bill

because they saw the creation of a semi - autonomous water

supgly agency as w'means of protecting plantation agricul
.

ture's vital-interest in Oahuls water.

By the end of March, 1929 the Mayor had accepted the

passage of the Cooke Bill... as inevitable andWA lobbying

among the leeslato/t for amendments'which would. give the

City Administration a voice in the-management of the new

agency.37. A good'aeal of discussion centered on the degree
.

of autorlomy to be granted to the Board of Water Supply.

Territorial Governor, Wallace R. Farrington -held the opin-

ion that the City and County should have a significant role

in the appointment of the members of the Board? He ex-

pressed distrust of a wholly independent. BWS-on the grounds

that "all these boards and commissions have a tendency to

,set up'little governments of 'their okn."38

37Hon011au Ad;ertiier, Mai.ch 30, 1929, p. 1.

38Ibid.
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In itsfinal forM Act'96 embodied a slg nificantecon-

cession to Mayor Wilson and the. Board of Supervisors by

providing for strong representation,for the City and County

on the Board of Water Supply. Act 96 provided that two

members of the seven memb6r Board would serVe in an ex-

.officio capacity, the Superintendent of Public Works of the

Territory, and the Chief Engineer of -the Departmept.of

Public Works of the and County. The Governor appointed
at

,the other five members of the Board for terms of. Ohe, two

three, fOUr and.five years... As these terms'expired, the

Nayor, with the approval, of4the Board of Supervisors, would

then'haiie the right to "appoint new mergilers to serve stag-
..

-gered five years terms. plib'members of the tOard were to
.

serve without compensation.

The Legislature.assigned;Major responsibilities to the

Board of Water Supply: -

, To mapage, control and operate the water.system'and
properties of the ,cityand County of Honolulu, for
the supplying of waXer.to the public within'the
DisErict of Hopoluiu;,and to collect, receive, ex-
pend and account for all suRs of derived-fromJ .
the operation )thereof. . . .. ,.

. .., .

Act 96 also grated°the'Boai.d.the power to sefllbonds
. . * . t ,

and determine water 07tas,sothat "the. .xeventies derived
. .

-therefrom shall .be sufficient,td make the water works self-

40
supporting.. " Furth6rmore, Act 96'provide!a'.that the

Board'coufa pdrchas .lease or otherwise acquire 'all

39Hawaii,

40mid.

SeSsion Laws, 192-9,- -Act 96.
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property situated within the limits of thp City and CoUnty

that it may determine necessary for the construction, main-

tenance, extension or operation of the works under its

jurisdiction and control. "41 As for management, the Board

was authorized to appoint a Manager "who shall have full

power to adminigter the affdirs of the water works, subject

to the direction and approval of sal Board.,,42

A careful reading of Act.96 indiCates three limi-

tations on the independence of the Board of Water Supply.

One limitation is the appointive power of the. Mayor. A

second is, that the Board has no indepd:dent legal branch; it

must depend upon the legal staff of the City and County for

legal adVice and action. Third .although the Board has

broad diScretionary powers in financial matters, its ac7

counts are subject'to inspection by the City and COunty

AuditpK. .Nevertheless, the HonolulU Board of Water Supply

%s one of the.most independent of the semi- autonomous water

supply agencies serving major Metropolitanareas

United States.- A,comparative study of fiftyrfive municipal

water supply agencies conducted by Council Services, City-

and County of. Honolulu, ini ates that of the eight.semi-

autonomoug water supply argenci s responding, only the agendy

serving Des Mpines, Iowa, enjoys a degree of autonomy

4 lIbid.
1,7

421bia.
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equivalent to that graxited to the Honolulu Board of Water

Supply by Act 96, S.L. 1929.43

Governor Farrington's signing of Att 96 on'Apil 29,

1929, and his appointment of the first Board ofWater Supply

on July 1,.1929, brought an end to a momentous era in the

history of Oahu's water supply.. The coriservation_and mod-

ernization measures begun in °l925 were bearing fruit. The'

environmental limit to Oahu's growth caused by the dwiridl

artesian water supply had been extended. The underground .

supply of fresh water was increasing for the first time in.

recorded history. In addition, public policy decision -

makers were reasonably confident that the reforms contribut-
.

ding to this progress had been institutionalized, made perma-

nent, by the dreation of the semi-autonomous Board of Water

° Supply.

In.a fitting close tOthe'tumultuous decade' of the

1920's; Mayor Wilson refused to hand:over coneroT.%f the

City's water supply facilities to the Board of. Water SupPly

on, the grounds that Act 96 was unconstitutional. The Board

of Supervisors and theBoard of Water Supply, agreed)o sub- \ek
(

mit their differences of opinion and policy to the

Territorial Supreme Court. 44 On January 27, 1930, the

Supreme Court ordered the Mayor and the Board of Supervisors

to stop interfering with the Board of Water Supply in the

43lnterview with Lily Okamoto heldin Council Services
Office, City and County of Honolulu, September, 1974.

44HOnolulu Advertiser, June 25, 1929, p. 4.
3
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exercise of its powers and duties under Act°96. The Board

of Water Supply assumed control four days later, and on the

same day, Feb-ruaiy
a
1 ;, 1930, appointed Frec1erick Ohrt,

Manager.and Chief Engineer. 45
t:

The engineers of the HS&WC, who had become the engi-

neers of the Board of Witer Supply, had always been prima-

riiy interested in the water-supply conservation and

construction program. They expended considerably less

,energy on the City's sewer system. ' During the HS&WC years,

1925-1930, there were Significant improvements in Honolulu's

waste water disposal facilities.. Yet the water supply
Iv

situation 0Semained the consuming interest of'Zred Ohrt and

his staff .° In January, 1932, all of the plans' and records

of;the sewer system were furned'over to the Department of
o

Putilic Works, City, and County of Honolulu. And the sewer

system remained separate frorrithe water supply .system for

over forty yeakg. 46

Thee Great Depression provided the Board of Water
t)

Supply with unexpected respite from increasing demands upon

the water supply. -But the'ecline in economic activity that

reduced-.fhe 'demand for water also left the-Board with a
G

marked decline in receipts_ from the'sale ol its product.

.45Honolulu Boardof'Water Supply, Report to the
Legislatura,'1931, pp. 11, 12._

46George F. Nellist, "Building a Modern Water Supply
.Syste ," p.. 3:
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thig situation caused the Board to set higher water rates

beginning in. 1933.47

The year, 1933;, was an extremely dry year. The expe-

rience of that year underlined the fact that rainfall is

-

still theipasic factor in water supply. The.artesian head

dropped three feet in the two year period beginning in 1933.

in spite of all of the conservation measures that had al-

ready been put into effect. In 1935 Fred Ohrt,reported an

intensified effort to educate the community about conser-

'vation. Board Of Water Supply employees emphasized conser-

vation in community discussions. and classroom lectures. The

'BOar& included conservation reminder slips in its monthly

billipg, and leakage notices were sent out as soon as 'leak-

was suspected. Fred Ohrt saw a close relation-

bttween oonserlzation and good public relations:

It is.our continuing endeavor to Maintain
friendly_relations'that will make.themater user
conscious of the fact that 'he is a partner in the

' water works and has an active interest"in.its
welfare. That these- public relations activities are
'beneficial has Jpeen manifegted in manyways,.partic-
ularly'in awakening more interest in conserVation.48.

The depression and the New Deal brought substantial

federal aid to the Board of Water Supply,. By 109, the,

Public Works Administration had granted the Board a total of

approximately $842,000. In order to qualify for the grants,

.47Honolulu Board of Water Supply, 'Report to t_h
Legislature, 1933, p. 87.

4 8Honolulu Board of Water Supply, Seventh Biennial
Report, Board of Water Supply,. City and County of Honolulu,
1939, p. 19.



the Board of Water Supply sold 8.450,.0()0 worth of ,revenue

bonds. The Federal Emergency Relief AdmiriiStration and the'

Works Progress Administration contributed labor., Resprvoixs

and,pumping stations were',built-, scores of miles of water

mains were installedi' and hundredq of men Were put to work

on projects that contributed significantly to the moderni-

zation and e4pansion ofHonolulu's water supply system.49

Frederick Ohrt's January 15, 1941, report to thee

Members of the ,Board of Water Supply is a significant aocu-
ti

'ment because Ohrt perceived that the depression era had come

'to an end and that the 1940's presented unprecedented chal-

. lenges to the Board of Water Supply1 Ohrt-pointed with

pride to-the results achieved by the ongoing conservation

and modernizatiOn program. But he expressed concern over

the rapid increase in population and demand on the water

supply -systent caused by the reinforcement of Oahutp, de-

fenses. .Thefollowing observation is particularly insight-

ful in view of the fact that Ohrt.Made'it eleVen months

before the attack on Pearl Harbor:
Q.

The enormous expansion o the military and naval
establishments here is largely of a permanent Tla-
ture, and the number of civili-an employees required

-for their maintenance and operation is certain to be
much greater,than heretofore.50

49 Ibid., p. 21.

50HonolulU Board of Water Suppl , Eighth Biennial
Report of. the Board of Water Supply, ity and County of
Honolulu, 1941, p. 8.
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In this same report Ohrtdemphasized that the con-

suction program of 1939 and 1940 had made a substantial

increase*in the available water supply:

Centralization of our operations in the.. new
Board of Water Supply. Building, and 'other progres-
sivepsteps,initiated by this Board When it adopted
its biennial program two years ago, made it possible
to enttr upon the transition from normal operations
to an emergency basis with compatative -ease.51

Ohrt pointed to the experience of other nations in the

.war years of 1939 and 1940 and expressed concern that

Honolulu's- water supply might become the target of sabotage.

"Conserve Water" had been the watchword of the HS&Wp-and the

Board of Water aupply. In 1941 the Boar added a new watch-

word; "Defend Honolulu's Water Supply."52

At the.end of the 1930's and the beginning of the
- .

1940's a new application of technology bore fruit for the

Board of Water Supply. The technique involve the drilling

of a shaft on'a.m incline into the earth to the level of the

fresh water lens. A .horizontal.tunnel is then excavated

through the water bearing lava. Fresh water quickly fills

the tunnel which becomes, in effect, a horizontal well.

Pumps are then placed in a chamber just above the level of

the lens,and the fresh water is pumped to the surface. The

inclined shaft underground station, known a the "Maui type"

ifwell had been proven successful on Maui, awaii and Kauai by

51Ibid.

52Ibid.:, pp. 9, 10.

7
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sugar plantations in search of 'aMple supplies of high qual
/

ity water. The first. two inclined shafts. in Honolulu were

located in Kalihi and Waial e and ere brought into.pro-
,

. -

duction in 1937. Four years-later Fred Ohrt expressed

. satisfaction wioth these two shafts, and Su gested the in- .

clined shafts could eventually replace artesian wells as a'

Method of obtaining pure water.53

When the Tritorial Legislature created the HS&WC in

1925, it placed the Commission under a major constraint:

(The HS&WC must) insure the City' Of Honolulu a
permanent and adequate supply, without immediately
going outside the District of Honolulu and thereby
depriving the agricultural and indgstrial.enter,
prises of water necessary for irrigatidin and manu-
facture.54,

The HS&WC and the Board of Wier Supply had operated'

under that constraint throughout the difficult period of the

late 1920's. and early 1930's. In 1941, Fred Ohrt began to

prepare Oahu's agricultural interests, and the Territorial

Legislature, for the time when th'Board of Water Supply

would go beyond the District of Honolulu (froM Makapuu Point

to Red Hill) to obtain "a. portion of the City's wailer supply.'

The Board, he said would provide for Honolulu needs with- ,

out going outside the District "until such time hs all

available water sources nwithin the District of Honolulu have

been developed to their utmost.extent." And:

p.

53George F. Nellist, "Buildirig A Modern Water System,"

54Hawaii, Session Laws, 1925, Act 150.
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Increased population and;ies sudden new demand on.
.irdOrservIce necessitate ad5utments9 and expansion
of plant and service facilities and'preparations,for

. their protectiOn that are far. beyond normal dxpec--
tations..55

In April, 1942 the Board began work on the'Pjrth
.

HalaW&Nalley Underg#bund puMping qtatiOn. Thus the ,Board.

was

War

compelled-by the increased demand.brought on by World

II to go outside the limits, of the'District of Honolulu

to augment the.City s water supply. .A 284 fbot:shaft in-

dined at. 309 was e

'base' of the shaft

hVizontal tunnelextendin4 '500 feet through the water

avated le-North Halawa Valley., At the
I

erigineeps.b4lt a pumping Chamber and a

bearing lava

from the lens

dolIect millions of gallonspf fresh water

just above sea'level. electrically

operated pumps were installed in the chamber just above the

leVel of the lens "to pump the water to the surface. The.

rated. capacity of each pump was five million gallons of

water per day, and engineers provided for eventual expansidn

to 20 million gallons per day. your_ miles

'36 inch pipe carried Halawa water into the

of 42 inch and

City of HOnoiulu.

Eventually the "Big Inch" main extended to cen'tral Honolulu,

nine miles from North Halawa. 1943,... the estimated cost

of'the project was $1,500,00 (construction costs eventually

exceeded $2.1 million). The Federal Works Agency contrib-

uted $683,250, and the Board of Water Supply sold two

nue bond issues to finance the City's share of the cost,.-

55Honolulu Board of Water Supply,.Eighth Biennial
Report, 1941, p. 10. ,.

O





The Halawa Valley, station went into operation in August,

1944. It remains the most important single project ever ib

undertaken by the Board of Water Supply. ).

As soon as the bombs stopped falling on Sunday,

geceMber 7, 1941, Boai-d of Water Supply work crews reported

for emergency duty. They had two broken mains and two

"'service breaks to cope with as a result of'bomb and anti-

aircraft shell damage. Regular Army units had been assigned

to guard -major Board 'of,Water Supply, installations prior to

the attack on Pearl Harbor. 'That protection continued
Jr

throughout,the War, and Board of Water Sug ly personnel were

armed and iain9d to take over gud dutibp incase the Army

units were needed to.repel-an invasion of the islands; The

Board of Water Supply. remained on semi-alert throughout the

War. 57

,Artesian head, the primary measurement of the subter-

ranean water supply,. showed a definite decline during the

war years. The artesian healddrbpped from 29.38 feet in
.

.i,
'1939, to'22.07 feet in'1946. The period from 1940 ta,1946

4

inclusie, was the driest,,seven year period on record. In'
-. .

...
.

.

.
. .

only one of those dears 'did the rainfall'eXteed th6 annual

average. A second factor was the rapid inrease.. in
. . ,

' ,
56Honolulu Board of Water Supply, Ninth Biennial

Report.of the Board of Water Supply, City and County of
Honolulu, 1943, p.14.; George F. Nellist, "Building A Modern
Water System," pp, 4, 5.

s.
57Board of Water Supply, Ninth Biennial'Report,

-pp, 5, 6, 28.
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population. The 1940 census showed 179,400 people, eXplud-
-

ing military personnel, living in the. District of Honolulu.

py 1946, the resident population had increased'td268,000.

During the war years it "was virtually impossible to estimate

the number of people using water in Honolulu because of the

tens -of thousands of military personnel in garrison and in

transit on Oahu. Defense construction and other military

activities contributed to the, demand_on the subterranean

water supply.

The,situation grew particularly serious in the
-

Moanayl.uaartesian head because the U.S. Navy had constructed

a pumping station at Red Hill,.over Board of, Water Supply

objections, and was pumpinTover 20 million gallons per day

bf Moanalua water for transmission to. Pearl Harbor. The

heavy, withdrawal, plus drought conditions, was:Fesponsible

. for a rapid decline in the artesian head in the Moanalua

area. Two wells increased froM about 100 parts, per million

of chloride-in 19-40 to-over 250 parts per .million of chlb-
°

ride .in 1946. The U.S: Public#Health Service standard of

potability for domestic water supplies is 250 parts per

million of chloride. Althbugh salinity declined in some

wells when the overdraft of the War years had ended, Fred
77'

Ohrt cautioned against undue optimism:
r-

We have no indication that there is any reversal
of the long-term trend and we see no escape from the
prospect that shrinkage of:the fresh water supply
bellow sea level will continue despite occasional in-
creases in the artesian had above sealevel. This
condition points ta the necessity for eventual =

retreat from the deeper parts of the aquifer and .'is

-69
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the undatental reason fol. the projected undergro und-
pumping stations which in time will replace, the
existing deep-well statiolth.58

Early iii 1945 Fre d Ohrt announced that the Board had
o

approved the construction of recharging tunnels as a means
, --

of augmenting the artesian' water supply. Recharging tunnels"

had been blanned'since.before the War, but had-been%delayed
.

in .favor of the Halawa Valley project can the grounds that.
' .

the Halawa_project would,have;a-,more immediate beneficial

'effect on Honolulu's wartime water supplysituation.

In 1945, recharging tunnels-were contemplated for
-

Nuuanu, Manoa and PaloloValleys.' Engineerd planned to

build stall dams to divert water from the streams in

Valleys-into tunnels. drilled into,the Koolau Mountains,

Water would then percolate.through the lavas and increase

the artesian water supply. ' Engineers calculated that di-
.

version .and recharge from the three Streams could .provide
a ,..

about ten million gallons of water per day to the.under-'

..ground 'supply. But the recharging tunheld_weAre never built.

Although detailed plans of the Nuuanu recharging tunnel were

prepared, the project was relegated to"."pilotr status. ft the

Biennial Report of1955-56. According to Mr. Kawakami of

the Board of Water Supply, Engineering Division, the plans

to, build recharging tunnels were fi lly abandoned for lack

of funds. k.Mr. KaWakami cited hig drilling costs as a

5 8 Honolulu Board of Wat Supply, Eleventh Biennial
Report of the Board of Water Supply, City and County of
Honolulu, 1947, P'p. 9; 14,' 24, 25; Twelfth Biennial Report,
1949, pp. 3, 8.
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-reason why the Board world probably not build re-charging

tx,innels in the foreseeable future:59

It makes sense to use a certain amount of stream water

to recharge the artesian basin rather than letting such

waters run off to the ocean. The writer believes that the

construction of recharging tunnels should be reconsidered ih

view of the .increasing demand .for liater and the relative '

costs and benefits of other.mater supply alternatives.

In 1944, Wells A. Hutchins, the author of The Hawaiian
-7

System of Water Rights, made a detailed study of Oahu's

water ,supplyosituation, and prepared a ground water statute

for introduction to-the Territorial Legislature.' The Board

of Water, Supply and -Manager Fred Ohrt joined Hutchins in'

_calling for the passage of the statute and the creation of

. an Oahu Ground Watec. Commission. The key points of the

proposed grouhd water statute were:
n

1. Subject to-existing rights of use as validated
under provisions of this statute all, ground
waters with-in the Island of Oahu are declared
to be public waters and to be 'the property of
the public.

o to

2. Creation of a commission, appointed by the
Governor, to study ground water supply, con-
trol withdrawals of ground water and possible
uses of ground water and review claimsof
rights of use of such water.

59 \Honolulu Board of Water Supply, Tenth Biennial
Report of the Board of Water Supply, City'and County of
Honolulu, 1945, p. 12; Honolulu Board of Water Supply,
Sixteenth Biennial Report, Board of Water Su'ply, 1957,
p. 41; telephone conversation with Mr. Kawakami, Honolulu
Board of Water Supply,' Engineering Division, Honolulu,
Hawaii, October 23, 1974.
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3. Authorizes the commission to maintain an
office and to employ such persons as may be
necessary.

4. Grants. the commission the power to intervene
tqa behalf of the public in -any'suit at law or
in equity in any bourt in which' the control or
withdrawal of any, ground waters in the Island
df Oahu.or rights to their Use is an issue;
and toAnstitute proceedings for the determi-
natiotrof ground water rights.60

Ohrt realized that the proposed legislatidn would

eliminate certain statutory powers of. the Board of Water

Supply relating to the investigation of water use and the

regulation of well drilling within the District of Honolulu.

Future groundwater development by the Board wbuld be sub-
\

ject to the approval of the proposed commission. Nonethe-

less, Ohrt supported the proposed legislation because its

purpose was to initiate Island-wide regulation and control

of water resources.61

Ohrt saw all of Oahu's water resources as essentially

% a single resource. He recognized the diverse interests of

the Island's many water users: the Board of Water Supply,

the Suburban Water System, several dozen privately owned

systems, and the systems in use on several military bases.

He was convinced that an Island-wide regulatory body was

essential to'the beneficial development and use of Oahu's

water resources.

60Honolulu Board of Water Bupply, Tenth Biennia).
Report, 1945, pp.. 3,.6.

61 Ibid., p. 7.

72
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The proposed statute was brought before the 19

session of the Territorial Legislature, but was assigned to

the Holdover:Committee for further study. It was re-

introdUced in the 1947 session, and again in 1949, but met,

the same fate. Opposition to'the bill centered on the pro-

. vision. declaring all ground waters'to be public property.

Land owners, especially plantation interests, objected on

the grounds that this provision would'unjustly deprive them

of a property'right,, the right to own the ground Waters

underneath their land. tr P

In May, 1952, Edward J. Morgan.succeeded Frederick

Ohrt as Manager and Chief Engineer of the Board of Water

Supply. 'In his report 'o the Bciard early the following

year, Mr. Morgan did not recommend the re-introduction of

the'prOpOsedground water statute. Instead he offered'-the

Legislature, some general advice about "safeguarding, con-.

serving and. protecting" Oahu's water resources:62

- 'Although Fred Ohrt',s retirement from Offibe marked the

end-o?the Board's active support for a detailed,'tightly

written, ground water statute for Oahu, the Legislature took

a cautious step in the direction:he advocated by creating

,the Hawaii Irrigation Authority (HIAY in 1953. The five

cbmmisSioners of the HIA were granted' significant powers in

62Honolulu Board of Water Supply, Elevent
Report, 1947, p.'8; Twelfth. Biennial Report, f949, 8;

Thirteenth Biennial'Report,'1951', 11; Fourteenth
Biennial Report, 1953,:p. 51.
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the relatively limited area.of irrigation. During its' four

year existence, the HIA carried out feasibility studies of

itrigation.projects intended to meet the water supply needs

_ -

of small agricultural enterprises. The HIA.was empowered to

issue revenue bOnds to fund'the establishment and- Operation.

Of,irrigation,projects, and to manage. igatiOn'pr...00ects

for the benefit of small-4cale

economy of the Territory. Interestingly enough, the Legis-

fature expliatly denied the'HIA the right to establish an

iiri-gation-project on Oahu (with the exception of a project

in Waimanalo), without fir,st consulting with the Honolulu

agriculture and the over-all

'Board.of'Water Supply and the Suburban Water System of the

City and County of Honolulu.61

In 957, the Legislature re-named the Hawaii Irri-

gation Authority, the Hawaii Water Authority (HWA), and

granted the HWA, additional powers. The HWA was orderA to

conduct surveys of Territorial Water Resources so that "

master plan for the development,, conservation and most bene-

ficial use of all such water resources" could be formulated.

The Legislature further requested the HWA to study infor-

mation on evaporation, distillation and other processes for

raising the quality of non-potable water and'making it fit

for domestic use. In addition, the HWA was advised to study

methods of converting."brackish, salt or other water" for

63Hawai ,Regular Session, 1953, Act 245.
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agricultural and industrial use. The Legislature added tha

provision that "nothing in this act shall be deemed to re-
.

strict or modify the powers end dutiesof the several Boards

of Water Supply and Water Departments."64

During the next four years the HWA. CondUcteda de-

tailed inventory of TerritOrial water resources av, a step

toward formulating a comprehensive water prograth and inte-

grating it with the Territorial Planning Office s.program

for the economic development of the Isl'ands.65.

In 1959, the Territorial Legislature passed Act 274,

the Ground Water Use Act. The Act, with one significant

change, remains the ground water law of the State of Hawaii.

In Act-274 the Legislature declared the following water

resource policy:

1. The development, utilization and control of
all ground-water resources shall be directed
to make the m9imum contribution to the public
benefit.

2. The gtound-TdaterresoUrceS of all areasmust
be regulated and protected from the threat of
exhaustion, depletion, waste,' pollution or .

deterioration by salt encroachmerWtO assure
adequate Supplies for beneficial uses.

3. The Territory . . . acting through the com-
mission on water resources shouldcontrol the
devdlopment andPuse of the ground-water re-
sources ofthe TerritOry in all areas and in

64Hawaii, Regular Session, 1957, A t 22.

°'65Hawaii Water Authority, Water Resources in Hawaii,
p. iii:
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areas where the supply is threatened with
exhaustionrAetc. . .

.66

By Act 274, the Legislature created a commission on

water resources as indicated in the policy statement above.

But the commission was short lived. I August 1959, Hawaii

became the Fiftieth State of the Union. Witte- Statehood came

a new Constitution. Article IV, Section 6s, of the new Con-

stitution prOvidA that "the number of executive and adminis-

trative offices must be lithited. Prior to Statehood, the

number of such offices, departments and commissions had.

grown to over one hundred. In the reorganization that fol-
.

lowed Statehood, the commission on water resources andthe

Hawaii Water Authority were abolished and their powers and

duties were granted fo the newly created Department of Land

and Natural Resources (DLNR). The establishment of the DLNR

--;()1 under the Board of Landand.NatUral Resources constitutes

the only significant change in Hawaii's ground water law

from 1959 to the present.67

The,Legislature grantedsi'gnificant-regulatory powers

1 to the commission on water resources and its successor, thy

Board of Land and datural Resources. The Board has the

power to conduct studies, consult with,advisory boards and

water user associations and to promote agreements among

ground water users.

66 Hawaii, Revised Statutes, Sec. 26-15.

6 7Hawaii, Revised Statutes, Sec. 26-15.



The Board may designate a ground water area for con-

trolo.if it finds any of the following:

1. ground water use exceeds recharge.

2. Ground water levels are,declining'excessaN'ely.

3.* Saline content is increasing significantlY.

4. Excessive waste is occurring.

5. Proposed water development would probably lead'
to one-of these conditions.

If the Board designates an area for protection, sev7

eral water use controls including a,permit system go into

effect. The Boar ilas special powers for'regulati.ng and

apportioning water sources in the event of a water short-

age-in a designated ground water Contrbl area. And it has

emergency powers which have been described as "martial law"

for water:

1. .(The Board may) establish rules, regulations
or orders limiting, apportioning, rotating, or
prohibiting the use of the.yater resources in.
the affected ground-water areas of the Terri-
tory (State)..

2. (The Board may) authorize. any affected terri-
torial (State) or local government agency or
public water supplier to enter upon public or
private lands Iff any ground-water area and
remove any amount of ground-water necessary to
protect the public health safety and welfare.
. . .

68.

The Board of Land and Natural ResOurCs has not yet
,. . -,,

designated a control area under the Ground Water Use Act.

One reason for this is that voluntary agreeMents among water

68Hawaii, Regular Session, 1959, Act 274CRegular
Session, 1961, Act 122.
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users have been working reasonably well. Bilt although-the

GrouWd Water Use Act specifies the regulatory powers of the

State, those powers remain untested. 69

In writing the Ground Water Use Act in 1959; the

'Legislature clearly rejected the idea-advanced by Wells

'Hutchinsand"Frederick Ohrt in the middle and late 1940's

that Hawaii's ground waters should be declared public" prop-
.

This proposal was rejectederty. as an unjustifiable

confiscation of a property.ri4ht, the water underneath

priv4ely owned land. But all of Hutchins' and Ohrt's other

suggestions were written into_the Ground Water Use Act. The

Act established a commission with full legal powers, includ-

ing the power to regulate the withdrawal'6f gro)44.. water.

The commission was granted authority,dot only:on Oahu, as

Hutchins and Ohrt had suggested, but throughout the Terri-

tory.

In the coming years, as demands on Hawaii's water!

resources rise,' the Ground Water Use Act,will

creasingly

this vital

important for the conservation and

iihe simple existence ofresource.

become in-

regulation of

the law pro

fe'

motes cooperation among potentially competitive ,water userS

And in the event that conflicting claims cannot.be resolved

voluntarily, the law provides procedures for .the equitable
AO

69Hawaii Water Resources egiopal Study, Hawail Water
Resources Regional Plan (Honolulu:. Hawaii Water Resources
Regional Study, 1974), pp. 26, 27; Robert T. Chuck, int0T,:
view, November-4, 1974.



- settlement of disputes over the allocation of ground water.

Moreover, the law protects the public interest in the

State's water resources. The men and women of the Thirtieth

0 Territorial Legislature and the First State Legis4ture are

to be commended for a farsighted and statesmanlike accom-

, plishMent: the passage of Hawaii's Ground Water Use Act.

The decade following World War II was marked by a

return to'normal operations for thee Board of Water Supply,

and by the appearande of new factors in Oahu's water supply

situation. The populationof Honolulu reached a wartime

high of 268,000 in 1944. In -the immediate postwar years

populatickp.rose gr'adually to 277,000 in 1948, declinedto

233,000'in 1952, and then began a steady rise thkoughout'the

end of the,decade'of the 1950's.- The 1960 census showed'.

294,141 people living in the Citir/of HonoluluYlp

As one might exi5eOt, the demand' or water fell Off

,Aftr the unprecedented of the wartime years. Th6._

Board had furnished an average of 38.2 milliono gallons of

water per day in 1945 Demand.shoWed a fairly steady de7

cline to 32.1 million gallons per day in 1951; and then,

began to ihdiase until by 1957 it exceeded the peak wartime

load. The-deelfne in demand in the immediate postwar years
N

caught the 13ord in?) i ancial squeeze: revenues were down,' 4' f *./
.

( -/)'
-,--

r44t
of Water Supply, Sixteenth Biennial

Aeport, t. Schmitt, Demographic Statistics of
---106---1... .441A-41,11M

.M.ip.1 u: Universityof Hawaii Press,
,,Hawa'i''4,-, P

1968) r .
,o.
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but construction andoperatilIT:cOsts were. going up. In

order to maintain finandial self--Sufficiency the- Board in-

creased domestieWater rates to- .24 per 1,000 gallonsin'.

1547,,and: .30per 1,000-gallons in 1951.71 The decline
.*.

in
g
demana brought improved coAditions in Oahu's undergroUnd

, ,

reservoirs. T he artesian head_measured'at the Beretania

. Street station reached a low of 22.07 feet, in 1946, but
rebounded to 28.4'8 feet a decade later. 72

The building of residential subdivisions gained =men-
,

--turn after. the war: For several years the new subdivisions
. .

primarily accommodated people who had been cxowded into ; 2.

Honolulu during the'war years. But n%-the 1950's, as the

population began- to'showa definite' increase, it became

clearsthatjn-mig,rationWas fueing_the expanVon of sub-

divisions;

GI

Honolulu's,pattern of growth is shaped by the geogra-

phy of southeastern Oahu. Residential growth occurs'inthe

valleys, on the hillsides separating the valleys, and both

easterly and westerlyoaldng the coast. The construction of
A .

residential subdivisions ,Presents some difficult water supply

problems. Water mains Must be extended; And water pressure

must 1)dsubstantial enough for domestic needs and-fire-

fighting_r quirements. During the.lte 1940' 5, .and
o

71 Onolulu Board of Water Supply, Sixteenth, Biennial
Report, p. 72; Thirteenth Biennial.Report, p. 69.

72Honolulu Board of Water Supply, Sixteenth Biennial
RepOrt,:p, 69._
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68

throughout ,the 1950's, the Board' established a' series of

-rules and regulations for supplying water to 'subdivisions.

In some, areas the Board place& limitations on the number of

new services. In other cases the Board fixed the upper

elevation limits for water suppli¢-throughOut the City of

Honolulu. Nbnetheless,,the BWS stood ready to revise theSe

limits in areas where the construction of new r?servoirs,and

pumping stations, 'a A:la extension of water mains assured.

an adequatewater supply at higher eleVations. a.j.

. As far as the' costs of new facilities were ,concerned,i,

the Board's; Thirteenth Biennial Report, 1951, outli ned

policy iOr supplying water to residential subdivisions: The-
A

developer must install the water.supply'System according to.

BWS Specific.ations. He then dedicates the'facilities to the

Board for BWS operation. The Board's WaterSales'bivrs,iOn

'carries out any'necessatry.negotiations with the subdivider,

and the Engineering- Division is rgsponsible fog.:smaking sure

that' the, design of the new fadilities meets the regbirements-

of the Board of Water SupPIy...An interview with Richard Lum

cd-the Planning, Resources and Researdh Division confirmedi

that the policy outlined;abOve is still in effect.7

73Honolulu Board of Water Supply, Thirteenth Biennial
Report, pp. 28, 29; Fifteenth Biennial Report, pP.'32,

(

33;
Honolulu Board of Water Supply,'Rules' and Regulations of the
Board of. Water Supply Cbvering Water and Water System
Requirements for Subdivisions.in the City and County-of,
Honolulu (Honolulu: :Honolulu,BOard 'of. Water Supply,1949);
interview with Richard int. K: 'IJUm at the HonolultkBoard of
Water Supply, Januari, 1974.-.
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f
From January, 1951, to December, 1958, the Board of

- Water Supply processed applications for subdivisicins total-

ing over 16,800 new lots. Honolulu grew, and the Board

supplied water to such new residential subdivisions as

Wailupe, Waialae-Kahala, Aina Koa, Foster Village, Niu

Valley and.Maunalua.74 1

The year 1959, was an especially important one for the ,

Board of Water Supply. The Board's Chairman, Ralph E.

Clark, was not exaggerating when he'wrote that "1959 will,

take its place as probably tfie most s.ignificani in growth

Aand certainly one of the most vigorous'in terms-of planning

sJ and construction in the history of the/Board of Water

Supply."75 Two e4entswete especially noteworthy: Statghood

and the acquisition of the Suburban Water System. The

-granting of Statehood meant that the 'economy and the popu-
.

lation would grow at unprecedented-rates, and the.BWS would

be challenged as n%rer before to meet,qie waiter supply. needs'

of...ahU's People. Inexpensive transportation by'jqX air-

,.
craft brought Hawaii within thefinancial.reach of hdpdreds

of thodsLids, then milliorls, of visitors from the mainland.

Jet iircraft"technology, in effect, made Contemporary Wad-
.

kiki, with its high risehotels, condominiums, restaurants

4 ,

714monolulu Boardof Water Supply, iifteenth°T4ennial
, Report,! p. 32; Sixteenth Biennial Report, p. 35; Seventh

Bienni4IReporti p. 16. .'
-----

45 L -).

-.. HonoidLu Board,of Water' Supply, 1959 Annual Report ..,y.,

.

1Honojylu:' Honolulu Board of Water Supply, 1959), p. 4.

0
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and recreational facilities a possibility and then a real-,

ity. Newly opened Ala Moana Center symbolized Hawaii's

affluence, and the State's full pafticipation in the economic

life of the United States and the'Pacific region. Steel for

the'booming construction industry rolled Off, the line at

Hawaiian Western Steel Company' new mill. Peririanente

Cement and Standard Oil geared up their facilities to go

,into-operation.in 1960. This was just the beginning of .a

new era in the development of Oahu. ,nd all of the new in-
,

dustries, new activities and new people would require Water

from the Honolulu Board of Water Supply..

The effect of Statehood on Oahu's water requirements
-..

would increase with the pasgage of time:- But there was an
,''''

- ,
.

immediate .impact on BWS operations when the. Board-abqpired

the City. and. County's Suburban Water System. -As earlyas °

.

1939, Frederiak Ohrt had proposed the transfer df the Subur=

ban Systei to the Board in ord to finance:the Suburban

'System's $75,000 aniva,l. deficit.- °The main reason n-the Subur-

ban System operated in thered wag because population was
,

relatively scattered in the rural districts-. The Suburban

System lacked. the concentration. of customers needed -to meet ,

b the' ctiSts of water supply fapilities'anaolong transmission
o

lines% After World War II, the suburban districts nearest
0

-Hoho]eulu experienced ,significant growth. And the Suburban
0

stem, was hard pressed to keep up with demand. In 19'57°,
,p

tQ

the Legislature authorized the City'ana County to issue

s
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$3,000,000 vorth of general obligation municipal bonds to

modernize and expand Oahu's rural water supply system.7q

In Decembe;, 1958, the Board of Supervisors passed a

resolution combining the Suburban Water System with the

Board of Water Supply. The transfer took place on Janu-

ary 1, 1959. Within two weeks, Manager and Chief Engineer,

Edward Morgan, announced a five year, $7 million water

supply expansion program d'rected primarily at meeting the

urgent needs of rural Oahu. 7

At the time of the transfer there was a minimum of

discussion about the inadequacy of the Suburban System. The
\ .

Board welcomed the employees of*the former-Suburban System,

and expressed confidence about its ability to 'carry ,out its

new responsibilities.. But the situation was deteriorating

badly in the subarban and rural areas . lWithin a' year of the

transfer, Edward,Morgan announced that $7 million was nott-

enough,money to modernize and expand the suburban.system.

He su ested that a six year, $121/2 million program would be

needed n order to avoid serious water shortages.78

In 1961, Morgan' acknowledged that the developient of

water supply facilities. 'suburban and rural Oahu had
0 .

76Honolulu Star-Bulletin, February 28, 1939, p. 2,;

Honolulu Advertise, January 13, 1959, p: Al. /

.

77
. .

Honolulu Board of Water Supply, Seventhenth Biennial
Report; p.. 7; tionolulU Advertiser, January 13, 1959, p. Al.

, -

78Honolulu Board of Wat0r Supply, 19.89, AnnualReport;,
17.
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fallen five years behind in meeting water supply needs.
9.

year later, Morgan confirmed that the suburban-rural situ-

ation was a severe challenge to the Board's ability to meet
o

its responsibilities. George Yuen, then Manager of Field

Operations, kecalled that the water mains in Windward Oahu

were inadequate t meet demand and that the Board hdd to

resort to a voluntry conservation program for a brief pe-

riod in 1960.79

During the early 1960's the Board struggled to stay

ahed of demand.' The following projects were desigped to

Meet suburban and rural water supply needs:

1. 28,000 fit of water main from Castle Junction
to Waimanalo.

2. 19,000 feet of main for the Waianae region.

*3. 12,000 feet of main for Wailua-Kawailoa.
a

4. 6;900 feet of main for Kaaawa.

5. 6,900.feet of main for Kailua-EnChanted Lakes.

6. A new 2 Til lion gallon capacity reservoir for
Wahiawa, and smaller reservoirs for Halawa-

.

.Aiea and Waipio.

7. Two new 1.2 million gallon per day pumps for
Manana'Pumping Station In Pearl City.

New facilities were put into operation and older units

wore overhauled throughout the Island. The Board's annual

.79Honoluiu Board of Water SukplY, Annual Report, 1961,
p. 3; Honolulu Board of Water Supply, Annual Report, 1962,
p. Honolulu Star-lBulletin-Advertiser, July 11, 1965,d
p. B6.

0
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capital expenditures averaged more than $5 million, about

twice the annual rate-of the previous decade."

By 1966, the situation had ithproved. The following

''statement by Edward Morgan indicates the' effect of the

suburban -rural water supply situation on the Board:

Since. January 1, 1959, . our main emphasis
has necessarily be .directed o the development of
new supplieS and the enlargement of distribution
facilitieS in subUrban areas. This far-reaching
program, entailing expenditure of millions of dol-
lars and thousands of man hours, was of prime impor-
tance in enabling-these communities to grow and keep
pace with the fast developing economy accelerated by

' Statehood. . . . While we are not entirely 'out of
the woods,' . . the enormous strides of the past
seven years have allowed somewhat of an easing of
the intense pressures on the department to meet the
challenge.of"providing adequate water service for
Honolulu and its environs in the face of greatly
increased demands;81

'

Graphs depicting the unptecedented growth that has

taken place since 1959 may be found at the end of this

chapter. The following map indicates theLexpansion of the

ti

80,Honolulu Board'of Water Supply, Annual Report,'. 1962,
pp. 6, 7, 10; Honolulu Board of Water Supply, 1962-63..Annual
Report, pp. 8,9, 13; Honolulu Board of Water Supply, Annual
Report, 1963-64, pp. 9, 11:

81Honolulu Board of Water,Supply, Annual Report,
1965-66,.R. 6. .A report by the Board's Water Sales and
SerVice Division entitled "A Summary of Principal. Private
Water Systems.of Oahu," released in September, 1974, shows
that as thelUrbamizatiop of Oahu has.proceeded, a number of
Small and usually inadquate private water systems have been
abandoned in favor of municipal water 'supplied by the BWS.
Firefighters and public health officials are especially
gratified by this trend. Several plantationsand-military
establishments as well as the State Hospital in Kaneohe con-
ftinue to mainain,private water systemSv7At present, there
are no plans for. incorporating these facilities into. the BWS
system.

O 87 0
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Board's area of. responsibility since the acquisition of-the

Suburban Water System in 1959.

In addition to suburban-rural water supply activities,,

the Board had to continue to meet its commitments w4thin the

District of Honolulu. ORe index of OahU's growth during the

early 1960's was that subdividers requested water supply

facilities for more than 6,000 new homes per year, more than

,double the rate of the previous decade. 82

Another indicationof future demand was the rise of
o

the number pf large size meters (3 inches or more) installed

for domestic use by the Board. The large meters were in-

stalled in middle and. high rise apartment andcondominium,

buildings. A major conservation problem occurs with the

installation pf large numbers of these meters because the

individual resident generally never sees a statement of

charges ftkr .tile water he has consumed. Billing is done on

the basis of the single large meter serving the 'entire

bdilding. So there is little

resident to conserve watet.83

incentive for the individual

In response to increasing demand.; the Board undertook

a comprehensive study of dahu'S water-resourCe.and the.

0Honolulu Board ofkkater Supply, Annual Report, 196,
p. 12; Honolulu Board of WaW- Supply, Ahnual Report, 1963-
1964, p. 8i Honolulu Board of Water Supply, Annual Report,.
1964-1965,- p;.6.

-8Honolulu Board of Water Supply, Annual Report, 196"2-
1963, p. 17; .Sacob Chu, "Water Use in UrbaR Areas," speech
delivered at the Water For Hawaii Conference, Princess
Kaiulani.Hotel, Honolulu, January 31, 1974.
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demands that the future would bring. This Oahu Water Plan

was completed in March, 1963. The Plan projected the

Island's water needs to 1980. It anticipated a "very large

mot. in consumption . due to both an expanding

population and industrial-baie, and to greater individual

aemands."84 The Plan predicted that per capita consumption

would increase to 180, gallons per day-by-1980, and the Board

would be requited to proVide an average of 126 million gal-

lons of water per day by that same year.85 As a matter of

fact, the Oahu Wa ter Plan underes timated the growth of de-

mand on the wateisupply system. Per capita/consumption

began to exceed 200 gallons per day as early as 1970, and

juseover 126 million gallons of water were supplied by the

Board on.an average'day in 1973. Despite its predictive

.shortcomings, the Oahu Water Plan was the ,first significant

attempt to compile a comprehensive plan for the development

of Oahu's water resources.

One of the Plan's recommendations was that additional
. ;

water-for Honolulu' must be imported from south-central, Oahu.
.07

The Plan emphasized the wealth of water resources in the.

Pearl Harbor region; and Stated. that the continued growth of
0 L

Honolulu would depend upon ah abundant supply of from

. , ..).-,-

p. 10.
847onolulu Board. of Water Supply, Oahu Water Plan ,

1962-;Honolulu Board of Water'Suppiy, Annual Report,
1963,

ti

p. 6, 7 . .

(a
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the Halawa-Pearl Harbor-Pearl City 'area." In. July, 1963,

the Board began to-develop new water sources in Kalauao

Valley, west or Ecja, of Halawa and Aiea. 'The Kalauao

Project involved the drilling of four deep wells,,the con-
,

struction.of a pumping station, and the ldying of two miles

of 36 inch *pipeline. The PrOject was expected to ,develo=p

10 million gallons of water per day for Honolulu.

Kalapao.marked the second occasion that the Board had

reached outside the District of Honolulu to provide water

for City use. The first step outside the District had been

the HalawaWalley Project built during the high demanA years

of World War II. Twenty years elapsed between the Halawa

Project and the development of Kalauao water. But the.

Kalauao Project marked the acceleration of an important

trend: the development of increasingly distant sources, and

the transmission of water to-Honolulu over incr gly

longer pipglines.: Along with the description of t e Kalauao

Proj,edt in the Annual' Report, 1963, the Board Announced fu-

tureplans for new wells in Waiau and Waimalu just'

Ewa/of KalauaoValleyi The six deep wells at Waiau-Waimalu,

with a pumping facility at Punanani Gulch, went into °pet-
,

ation in 1972. The Punanani Project augm\ented the City's

/ &6Honolulu BOard of Water Supply, Oahu Water Plan,
p. 64.

t?

/ o



supply by an additional 12 million gallons of water per

day.87

Meanwhile, plans were underway fora new well field at

Punaluu on the Windward side of the 'Island. Work began on

the Punaluu2Project in 1965 and was cdmpleted in 1968. The

Project consists of siX wells, a ,pumping station and seVen-a,
teen miles of transmission. mains. The Punaluu, well field

develops 10 'gallons of water per day, intended pri-

marily for the fast growing communities of Kaneohe and

Kailua. The'completion the Punaluu Project gave the

Board a fully integrated distribution system froM'Waimanalo

toKauula, a distance of about 34 'miles."

Tn June,'1973,the Island-wide integration of the

ter supply'system came closer to realizatiort withlthe,com-
,

on of,,a 36 inch transmissibn mainaround makapuu #oint.

s connection gave the Board's distribution system in
- e

creased flexibility; it be8eame possible to bring Windward

water to Hawaii" Kai .and eastern'Honolul@89

°

- The Bdard's 2020 Plar;',, plIbli'siped in 1971, 'makes it

clear that the integration of,the Island -wide distribution

system will continue. It cal4, for example, for the'

.87Honolulu Board of Water'Supply, Annual Report, 1972,
p. 6. /

88-Honolulu Board of Water Supply, Annual' Report,' 19641'
19WJ5,,p. 7. 1« vo

.. - N.

- 89Honolulu Board of Water. Supply, Annual Report, .1973,./

p. 6. D

0 p" A ,

4..,..
0, . .

..,
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construction of a transmission Main around Kaena,Point.

Mreover, the 202.0 Plan-recommends the-deveppment of Well

fields in suburban. a

Islapd: at Waiahol

Kahliku,

Makaha

0

need0,,

TheSe new

and-many of

rural localities all...around the

79

Kahaluu, Laie, Hauula,
r

okuleia, Wahiawa, Schofield-Mililani sand

well fields will supply water, for local
-

,

.them will contribute water to the Island-

wide distribution network for export tb high demand areas._

Honolulu is reaching farther and kartherfor-a'iplesuPplies

Of high quail y,water,.. DemAndstincrease, but the,:'Isl.and's

natural ground water supplies are 4,inife. As H4nplulu

reaches farther afield for fresh,Water, apProachet an

-!90environmental limit to growth.

Thy' Board of Water Supply.has',made a- continuing c'6

-
'fidtmeht'to'resear since the preparation of the -,Oahu, Wattlr

Plan in the early 1960's. One reason for.thiComMitment

was the Board's awareness that. Oahu's ground water supply is
9.

limitede and that alternative sources and methods -of water'

A seconduse must be investigated as possible.supplements.

4
reason for the Board's involvement in research, was. -'that

water supply probleAt, drought conditions in major cities,

and the widespread pollution of Waterways received nation-

ide attention in the early and-middle Th'tFederal
. ,

,o

Government saw research as a basic factor in.solviw a broad

t .
. ,

90Honolulu Boatd of Water Supply, 2020 Plan (Honolulu:
,

Honolulu, Board of 'Water Supply,: 1971). --:\n

4
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spectrum Of water- related problems. A third reason was that .

'the Board's research effort, received increasing support from
a

the U.S. Geological Survey and the newly created Water

Resources Research Center at the University of Hav,aii.
'

Edward, J. kirgan died in Septeffiber, 1967. The follow-
,-

,
ing month, the Board appointed George, Yuen, Manager and-

.

Chief Enginder,of the Board of Water Supply. Mr. Yuen was

strongly comiriltted td expabding the Boatd'g research pro-
.

gram. I _1968 4he a nouncad.the beginning.of a ten year'

research program to vestigate the'fo owing:

1. Galt water encroachment on the basal fresh,
water lep.

. , .

2,.-,,Recharge of,the,ground'.water

3.- Ibe;.--effedta4f,:urban.develdpment on recharge
4.

Saline water conversion.

5., Waste water re0.athation.

Dilce,stotage potential-in Koolau
Mountains-

7. Water qualit

0

8. Spring flow.

9. And watershed management. 91

Mr. Yuen expressed adesire.to cooperate with the U.S.

Geological Survey and the University of Hawaii ino,this re-

seaFch program. But be emphasized the unique character of

the problems confrdnting BWS water resource managers, and he
n.

9- Honolulu Board Of.Water Supply, Annual Report9,,l967-
'1968, PP:°7, '8- s

O
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made it clear that the p egram was primarily an independent

research project. Yuen expected the ten year effort to cost

about two million 'dollars. It was. to be funded:within,the '
4 4

Board's annual,budgets, and Yuen felt that the ,series. of

studies would be well-worth their cost in f.erms'of benefits
.

to BWS operations, manageMent and water resource deVelop-

ment. 92

To a considerable extent' the new research program was

a continuation of studies' that had been considered routine

since the days when Frederick Ohrt had ,be'en Manager and

Chief Enginqer. Nonetheless, the Board has sponsore sev-,

. .

eral studieS that have more than .,!'in-house", signi 'cance:

1. A series of studies and reports'extending from
1969 to 1973,' by R. W. Beck and Assodiates on.
the Board's computer system, telemetry,duper-.,
visory control and datapiCcessing.

2. Feasibility and Economics oftbual Purpose
Power-Desalting Plants; by Burns and Roe,
Inc., 1971.

3. The 2020 Plan, 1971,-esSentially an update of
the Oahu Water Plan of 1963. ae.

"Econbmics of Urban Water4Demand: A'Cese Study
of the .Honolulu Board of Water a Ph.D

.dissertation by ko7Sung Oh, 1973.

Since'the early 1960's the Board has been committed to

the development of an integrated, Island-wide distribution

system. For the past decade, there h'as been emphasis on an
4

expanded and largely independent research effdrt. The last

several years have also seen the: development of the Board's'

92Ibid., p. 8.,
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,411

Although" thdemaild for an amplO'sUPplk;ofjte:ghwater.,

has increased, at an unpregOdented rate std,Oe-Statehood and

the acquisition of thaSubl, ar0Water SyStem4 the Board's

service to the public has:qieen elcaell,nt..- The quesidri,of

.the pdst of this service to the public will be considered 'in,
,

, ..

detail in the following chapters.

'The following. graphs are. presented to sUmmarizethi,5
I

chaptbr:'

J. Estimated Population SetVediciTthe HOnolulu.
Bard of Water Supply; indicates population
growth on the Island of Oahu, and the, effect
of the acquisition, of the Suburban Water.
'System, in 1959.,

2. Number of °Services.: note the increase in 159,
and note that groWth Occurs.more. rapidly after
1959 than in years prior to Statehood nc:k...the

. :acquisition of the Suburban System.
o

_

Mater.Main in Service:. again, note the. accel-
erated gtow'th beginning in 1959).

HBWS Employee's: note the effect of World
War. II whenManpower was the two pe-
riods of most rapid growth are 4n the:POstwar:-
years and'in,1959 with the addition of most. f
the Suburban*steM:s employees.

5.
-4,

,

Per Capita Daily .Water Consumption: per apita
consumption incre,4sea witka rise
struction, as in the late ,1960's and per cap7-
'ita'ponsumption-may'decline'in rainy years as
-pebple require less BWS water,to irrigate their-,
lawns and gardens: 1974 is an especially,
rainy year, hence.pei' capita consumption is
dolmin In the long run, pea' capita consu mption
can be expected to.vary,direatly withthe
standard-of Jiving. A rising' per capita de-
mand for- water is an indicator of7cammunity,
affluence.. ,



'

Average Dail Water Delivery:_this indicator
of demand can be expected to rise as popu- /
lation 'and per capita consumption increase.

7. Net Worth: assets less depreciation, the net
value of the Board's utility plant.'

8. Operating Revenue: revenues have increased
rapidly since Statehood, but operating reve--
nue for fiscalyear 1974 shOws an unexpected
decline.

9. rtesian 'Head: the measurement of the basal
fresh water lens.. A decline in the artesian
head indicates that the fresh water supply is
being 'overdrawn. Overdraft' was especially
severe 'touring the .high demand years of World
War II. 'Artesian head tends to recover during
periods of high.raihfall. In the final analy-,
sis, this graph of the artesian head ,depicts
an environmental limit to growth, the finite
character of Oahu's ground water supply..

10. Annual Rainfall: note the dry period betwden 1957
and 1962. During those years'the artesian head
declined.' During-the three wet years that fol-
lowed 1962, the artesian head showed some're-
covery. Zfiterestingly'enough, Honolulu May be,
experiencing some climatic change. The average

0 anpualrainfall at- Lowet Luakaha Station from
1-890 to 19'50 was 135.48 inches. .But from 19'50
to 1973, the average has been 121.99.)..nches. A

,,.qu'estioh should be asked: ane the Lower Luakaha
figures representative of ,Island-wide and
Statewide rainfall'conditions? Ifaso, dd they
indicate a long term climatic' trend? If Hawaii
is receiving less rainfall with the passage of
time, there are clear long-range implications
for both agriculture and water supply in the

%
Hawaiian Islands. A

/83
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GRAPH 1

-ESTIMATED POPULATION SERVED
Honolulu Board of Water Supply
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GRAPH 6

AVERAGE DAILY WATER DELTVERY
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ANNUAL RAINFALL
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Chapter 3'

PitAlNINd
6
0

The purpose pf this chapter is to disctss the present,
water resource, population and land use situation on Oahu,

I examine prpjects for the future,1
:

N
t

. .

At the present time, Oahu is almost entirely dependent

for its water resources on capturing raj.nftll in underground
4, ,

aquifers. Although approximately 1.8 billion gallons of ..

-rain fall on Oahu on an average day, only slightly more than
"`"r4..... .
2one third enters the' underground water supply.. The Board

. .

Water SpF nly's 2020 P1 `an estimated in 1971 thatlan aver-

age of 700 4i2.14i4p gal Ong Of water per day enters the fresh

water lens u-n. ying and In January, 1974,, the

Iyhe write wishes ,to aOlwlowledge,'early in this
ti

Planning Chapiera considerabq*intellectual debt to Dennis
L. Meadows andjii4 associates #ithe Massachusetts Institute
of ,Technology 4thbugh their *?rk, The Limits to Growth,
has been crlit,61444thrvariou14,#dological shortcomings,
their basickOpOsition, that thelre are environmental limits
to growth arid- that ManextendS thOse limits at qope,risk to
himself, reftiairisvali.d.

2George`:A Y-4en, "The Impact of EConomic Develop-
ment of DemandS:.ko r GroundWater and Wastewaters,
Hawaiian Experience," address to the Circum-yacific Energy
and Mineral'ReSottoes;conference,Honolulu, Hilton 4Flawaiiari
Village Rote]/ August 26;1974.
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Board.revised this esti mate-downward.to 642 mgpd.3 Current

technology permits the safe extraction
D
of about 7550bf the.

total, or 525 mgpd. How r, the Board estimates that am=

proved te4niques,:will.pe;-mit the extraction of at ldast
o .

&CA, ar 560'mgpd,.by The year.2000. These figures indicate
D

'

the etivironmental limit of fresh grOund water.onpahu.

.Technology may, of course, be Used to extend.this limit, and,

such technological options as desalination and recycling tare

described in Chapters 7 through 10 d this dissertation.
,

The present demand on''Oahu's water resources is alp-
__ a

proximately 401 mgpd. _This demand is distributed among foUr

claIses of water users .as follOws:
7

O (million gallons per day)

Agriculture: 226

Board of Water Supply: 122

Military: 34,

Private & Industrial: 19

4014

0

. 32020 Plan, p. 62; "Review.itf.0ahuConservation
District.Boundaries," Honolulu: Honolulu Board of Water
Supply, January 31, 1974, gxhibit A: Discussion of Watershed
Factors, p. 13, (Mimeographed.)

,

4Edward Y. Hirata, "Technical and Environmental
Aspects of Using Municipal Sewage. for Sugarcane Irrigation,"
address to the. Conference of Hawaiian Sugar Technologists,
Honolulu, Ilikai Hotel, November 13, 1974; Department of
General Planning, City and CoUnty,of Honolulu,. Planning for
Oahu: Analysis of Water and Wastewater Systems .(Honolulu:
City 'and County of Honolulu, March, 1974), pp. 11, 13.

,
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If current technology permits a yield of 525

mgpd, and the total demand on the Isla d's water resources
T II

is 401 mgpd, then Oahu is clearly living within its water

resources budget at the present time. HoweVer, two major

quali ications must be made at this point. The first is
V o

thatwhile the Island-wide water resourceVwater demand
0

situation is satisfactory, two districts of the Island,

.Pearl Harbor and Honolulug.are experienCing,a deficit in
0

their water resources pudget. In April, 1974, water re-.

sources consultant John F. Mink described the situation as

follows:

The hydrologic balance between inputand.,output,
in southern Oahu is marginal at be rin reality a
negative badlahce -has become established in,both the

C' HOnolulu District and the Pearl Harbor region in
recent years, which if allowed to continue will iwthe
long run cause deterioration in the q&lity of water
withdrawn from the groundwater aquifers'. In Pearl
Harbor, particularly, .a significant fraction of the
pumped water (about 10%) is currently' being obtained
from storage in the lens. Unless draft is controlled,
heads will continue to fall, spring flow will decrease
and worsen in guali-ty,'and general disguflibrium will

N, prevail. Overdraft also occurs in Honolulu, but the.,
demand for additional production from its aquifers
has quieted and it will be possible to bri4g about
an. optimal equilibrium.5

'it

The basal fresh water lens that underlies Oahu is bett

96

a

thOught of as a series of sub-lenses (with water flowing

more or less freely in the general direction of the sea).'.

5John F. Mink, "Water Supply and Demand in Southern
d0ahu,'" paper presented to the, Oahu Water Users Association
Confer ice sponsored by -the Board of Water Supply on
April 30, 1974: the situation inthe Pearl Harbor watershed
is discussed in, detail in Chapter 9 of this disseitation.
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Thus one, of several, attesian areas may experience ancover-
,

draft from high loCal demand while tfhe Island's water supply

as a whole is not overdrawn. Water resource managers have - ti

/
the option to overdraw and thus "mine" theground water in a

,particular artesian area., -This-practice amounts to treating
.

/
-0. o,.

ground water.lik oil, coal or -anY other nqnf-renewable re-

soyrce.6 Such-,a policy would satisfy short term deman.d1,

but would result 4.n the continued d eterioration and eventual

destruction of the ground water resourpes in the particular

regiOn. The writer concurs with the second 41trnative sug-

gested by John F. Mink in his report on the voter resource

situation in southern Oahu: water resource managers should

determine an optimal`, regional equilibrium and restrict drAft

in order to aft ieve it.7

Water resource managers-have the obligation to protect

-all of the Island's aquifers from prolonged overdraft. To

do otherwise would be to mortgage the future of Oahu's water'

resources. Nature has endowed Oahu with a superb under-
;

ground.reservoir of fresh water. Water resource managers

should develop this vital resource with the requirements of
(0.

the future as much in mind as the needs of the present.

This basically conservationist position forms the packbone

of Chapter 177, Hawaii Revised Statutes (Hawaii's Ground

Water Use Act). The writer believes that the provisions of

6 "Water Supply and Demand n Sbuthern Oah ," p. 13:i

(/..P

.

7lbid.
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Chapter 177 should be put into effect wheneler an artesian,,

area is subjeceto.deterioration frOM prolonged overdraft.8

The writer's first qualificatiori concerning the gener-

ally satisfactory Island-wide water resources situationhad
0

to do with water resource'deficits in southern Oahu. The

second qualification"concerns the future: how long Will the'

water resources situation remain generally' satisfactory? In .

othei words, what is the carrying capacity of the, Island of
.

Oahu from the standpoint of water,resources?.

Three governmental:entitieS,the State of Hawaif, the

City and County of Ronolulu,'"and the Boart1 of Water Supply,

have developed projections of water resources supply and

demarid on. Oahu. The writer will 'describe each of these
"

efforts in detail.

The State Projection: in 1974, the Hawaii Department

of Planning and Economic Development published the;State of

Hawaii Growth Policies Plain: 1974-1984. The Growth Policies

Plan described four alternative futures fot
F.

1. Continuation of Existing Policies.

2. No Growth.

14

8 in,Chaptetr 6:of this dissertation, the writer pro-
poses the estab1is4ment of a, State Environmental Protection
Commission, anda Oepartment of Environmental Protection
intend to conSerye water resources, regulate wastewater
disposal and protaFt the quality pf Hawaii's environment.
The writer believ4that the Cormassion and the Department
would provide the tptimal institutional milieu for State-
wide water resources planning.

4)



3.. Moderated" Growth (Slowed Growth) .

94. Accelerated Growth.

The Growth Policies Plan described'the tffect.of.eaeh

99

of these-alternatives-On poirlation growth, housing,-trans-
6

. . . .

.portation,,agiicukture,'tourism and other employmerr't bases.

After examining the four altbrnatives in detail, the Depart-

. meat of Planning. and. Economic Development (DpED) reeomMended
, .

--
0 4

that the State choose the lyloderated Growth option:,

In'order,to promOte the
p

public interest. Of the
rbesidents of the State of Hawaii, it is necessary to
slowliterate-Of growth of the' State's population,
as well as to slow the rate' of growth of,certain
sectors of the economy. while accelerating the rate
of growth in other's4fctors, This 'action iq'neces-
sary to reduce, (such) . growth- related problems
(as) . . over-creliance_ontourism and Federal
expenditures faith increasing likelihood of severe
:State recessions, and problems arising from rapid
population grOwth with heavy concentration on Oahu,
inclading problems of increasing airand water pol-
lution, rapid loss.oragricultural land and open
space, worsening traffic congestion, rising housing
costs, and increasing per-capita costs. of providing
.education and other public services.10

DPED concluded that Moderated Growth would prov de

Hawaii with the following benefits:

1. Sufficient e.ionomic activity.to keep unemploy-
ment low.

2. A more diversifielOconomy.less subject to
recession.

. .

3. Improved aiY and water quality.

9Department of Planning and Economic Development,
State of Hawaii, State of Hawaii Growth Policies Plan: 1974-
1984 (Honolulu: Hawaii Department of'Planning and Economic
Development, 1974).

1°Ibid.p. 57; (original underlined as shown.)

0

113
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- 01. Reduced housing and social service problems.

5. Lower energy requirerqents than under-an
Existing Growth or A6celerated Growth plan:11

100

Graph 11 on the following page, shows three popu4tion

projections for Oahu; Thepigh projection anticipates the

Island's population under the Accelerate d Growth option.
.4

The middle projection shows population growth. under the

Moderated GrOwth% options end the lOW projeCtion was devel-

oped for the U.S. Water 'Resources Coundil by the U.S.

Departments- of Commerce and Agriculture.

The Hawaii Water Resources Regional Study expects the

per capita demand for water to increase as follow:

Per Capita Demgnd on Oahu in'Gallons Per Day

Year

Range -1970 980 1990 2000 2010 2020

"High estimate: 206' '.258 274 290 O6 322 °

Medium estimate: 206 242 254 262 .273 282

Low estimate-t 206 236 242 248 254 260 1

;

11Hawaii Water-Resources Regional Study, Hawaii Water
ResourceRegiopal Plan (Honolulu: Hawaii Water Resources
Regional Study, September, 1974), p. 38. The Hawaii Water
Resources Regional Study is-being carried out under the
cOMbined auspices of the U.S. Water Resources Council and
the Hawaii,Department of Land and Natural Rewurces. The
-September, 1974, publication cited here is the "First Cut"
of the HawaiNater Resources Regional.Plan.

12 Ibid., p. 53. Later. in this chapter these pro-
jections will be compared,with.the Board of Water Supply's
estimates of,yer capita demand on Oahu.
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Planners (obtained the following-4rban water demand

102,

projections by combining' pop ation estimates and Per capita

use estimates as follor: t

X

\

Accelerated Growth Option

970 1980 1990 2000 2010 2020

Oahu's Population in 1000's: 6.31 798 1078 1474 2033 2820:

Total Urban Use in Millions.
of Gallons of Water Per day: 19 0 1980 1990 2000 2010 2020

Fo?High Per Capita Use: 13p 206 295 427 622 90$

For Medium Per Capita Use: 30 Ap3 274 386 555 795

For Low Per Fapita Use: 130 188 261 366 ,516 733
0

e.

Moderated Growth'(Slowed Growth) Option

Year

, 1970 1980 1990 2000 2010 2020

Oahu!s Population in 1000's: 631 1757. 853 .963 1089)-1235

Total Urban Use in Millions
of Gallons of Water Per Day: 1970 1980 1990 20002010 2020

'For High Per Capita Use:, 130 195° 234 279

For Mediumioer.Capita Use: 130 183 217 252

For Low Per Capita Use: 130 179 206 239

lid

333 398

297 348

277 321

4
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U.S. Water Resources Council Population Estimates
.

1970

ba

1980

Year

A o'

2010.20201990?2000

Oahu's Pdpulation in;1000' : 631 700 -.767 '858 946 1024.

Total Urban Use in Millions
of Gallons of Water Per Day.: 1970 1880 1990 2000 2010 2020 .

For High Per Capita,Use: '130 181 210 249 289 330

For Medium Per Capita.Use: 130 169 195 225 258 290

For Low Per Capita Use, 130 165 186 213 240 26633

The preceding tables pgoject urban water demand. The

.following.tag4e'indicates the Supply on Oahu:

Distribution of Rainfall"
0

a . \
Average Rainfall in , .Lost to Evaporation
millions of gallons Ground Surface 'and

per -day- ` Water Mater Transpiration.

1800 687 455 a Remaind

Sourcesof Supply

Level of Recoyery 'Ground Water Surface Water,

(%) (mgpd) (%) (mgpd)

85 584. 50, 228High.

Medium

Total

(mgpd)

810

80 550 40 182 730

Low 75 515c, 30 137 6501'4

k

13Ibid., pt 53. The Hawaii Water Resource's Regional
Stud estimates that agricultural water demand do Oahu will

.decli e,from 355 mgpd in 1970, to 295 mgpd in the yeai.2020, 0

and r main constant at 295.mgpd.thkough ,2020.

14 Ibid., p. 56. Water resource-managers can bring
abott movement from the present low level of water
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The Island-wide water resources supply and demand
4

situation is projeCted onGraph 12 on the lollowing page.

The Hawaii Water Resources Regional Study estimates

the years when projected water demand will exCEred supply on

Oahu as follows,:

,,,,

Conservative: 1995' 2013 ' ,2020+

'A
...

vet e:rag ,iO3 2020+ 2020+
,a,

Level. of Growth

High Medium Low

o Optimistic: 2010 2020+ 2020+15

In the opinion of the writer, the years cited in the
0

preceding table are the best estimate of the time when the

demand fbr water ,on Oahu will exceed-the supply. The esti-

mate takes into account the application of new ground water
do,

and surface water recovery technology, but it does not take

into account such technological alternatives as desalination

and waste water recycling-. The use of these alternatives

can further eXtend,the environmental limits to growth on

Oahu. Oahu will not "run out" of water in 1993, or 2000, or

2020, provided that water resource managers (in cooperation

,resource recovery to the medium le (anticipated by the
year 200(4 byqapplying ground wat r a d surface water recov-
ery techATogy. The application of existing and anticipated'
technology can be expected to augment the water supply at an
incresinglmainalcost; projects generating additional
supply,at.thd'least unit, cost will be undertaken first.

15 Ibid., p. 60.

11,8
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with Federal, State and municipal government, and private

industry) anticipate Oahu's water Supplyneeds and implement

°//the-necessary technoloiy.

Water resource managers have the responsibility to
o

1

provide p1anner§Fand decision makers with accurate estimates

of the costs of supplementing the Island'snatural water

resources. As energy costs, and the costs of materials and

construction rise, the community may choose to withhold the

P

allocation of resources froMithe development of supplementary

watdir resources. Although an ample supply of fresh water is

necessary to the life of the community, the community may

decide that it is prefeiable to limit the growth of demand

on water resources rather thandevelop additionalincrements
h

of supply at an ever increasing marginal oost.'

All of the demandprOjeotions in this chapter assume

an increase in the per capita consumptican,of water. Per

N

capita consumption has increased with the affluence of the

community. But the projections of ever increasing per, capita 2

consumption can be altered Apy sound public policy decision

making. In Chapter 9 ofthis dissertation; the writer de-
.

scribes specific measures that decision makers and the com-,

munity as a whole may take to conserve water and restrain

the tendency toward ever.increasing per capita consumption.,

The implementation 'of well conceived conservation measures
a

would not adversely affect the quality ofd life ir( the - middle

and distant future. The writer is simply suggesting here
,

that water resource managers should,noet eccept projected

9
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trends,.as "givens! + wheh such trends may, in the long run°, be

detrimental to the community., E-f-festiv4, public adminis-

107

tration and resource management demand a Willingness to

shape the' future' in ways that benefit the communi.ty.

Thus far in the Planning Chapter the writer, has de-

scribed the State of Hd.waii Growth Policies Pltn (as it

pertains to .water resources) , and the, projections of the

lo;

Hawaii Water Resources Regional Study. The writer now turns

to ,the City and County of honolulu affd'its General Plan

Revision-ProdaM. Under the,revised City ,Charter,' accepted

by tbe electorate in 1972, the.Gdneral Plan is no longer to

be merely a land use plan. The' General Plan must becothe'a
5%

statement of community objectives and-it must recommend pol-

'.icies,to'obtain those objeCtives. The objectives pertain to

housing, :transportation( educational facilities,- the supply'
0

and distribution of fresh water, waste water disposal sys-

tems, agriculture and recreation. 16

The City and County Department of General Planning

offered fOur se s of policy_ alternatives to achieve commu-

nitygoals. The four policies and their goal priorities are

described as follows:-

1. Intensive Development: Under the Intensive
Development policy all. future population
growth and urban activities would be located
within the present urban boundary as defined

160 hu DeN_opment Conference, An Evaluattion- of
Alternative Residential Policies (Honolulu: Oahu Development
ConferencelOctober,.1974);pp. 1', 6.

A



by the Genera
revised sincj then.

o

Plan adopte'.4 n 1964 and\as

I
Under, this policy, the corxizt unity chooses to
implement land use control* as a means of
preserving agricultural 140. .

4"tf'e
The,policy has 'an impact Oh,population,growth:
tcttho extent `that housixi4-vbuld continue to
b';in short supply, and *0:e cost cf residing

4

108

1

'Hawaiiaw, ai i would continue t0 rise.

2. M0,91,erate Expansion: This_ #olicy' is basically a
''modification of IntensiVe6Development. Moder-

Expanion woUEd.perMit residential con-
-.

outsideoPf the urban'boundary, and
designed to Meet the housing needs of lbw

eha moderate income families. Residential
:Oevelopment under Moderate Expansion would be
primarily' low density in char'actek.

3. ';Private"Sector Initiative: This alternative
would continue "the current practice of permit-
ting the expansion of the urban boundary based:
solely on private sector development proposals.

4
v Priyate sector prOposals would result in a

higb proportion of low density development,'
and woulbonsume as much as 16,000 acres.of
agricultural land-on Oahu by 1995.

. Directed Growth: The Directed Growth policy
would permit the use of from 10,000 to 13,000
.acres of agricultural land for urban purpose's
by'the year 1995.

4 L'S

This policy would not restrict population ,/
growth. It would attempt to meet socia needs
in a controlled manner as they occur, until .

more selective means are found to influence.
growth.

The Directed Growth Policy would create a popu-
lation and employment center at Ewa. Residential.
ensities would be relatively high, and the
olicy would encourage the development of a
community of sufficient size-to provide a full
range of community services and activities.17

17
Ibid., p.. 3-5.

47.

A
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The City AdMinistration is moving ahead with the

, Directed Growth policy., On March 11, 1975, Willitha Black-

field, .Director of the Department of Housing and Community

Development, announced a three year program designed to

provide 5,006 new housing units for moderate income resi-
/

dents. Mott of these new units would be located,within t

`Ewa District.18

Fr's= the water resource perspective, the Intensive
.

Development policy would be the least expensive to put into

effect. On one hand, Intensive Development would hOld the

growth of population on Oahu down tO approximately 924,000

by 1995. On thq other hand,"since most development would

occur within presett urban bodndaries, there would have to

be only minor additions to the water'supply distributioh

system. Under Directed Growth, population is expected to

rise to about 1.4 miiiion by 1995, and.major additions to

the water supply,distribution system would be necessary in

the Ewa District. 19

The Department of General Planning offers the pro-
.)

jection of water supply and demand under the Directed Growth

policy as'shown on° Graph 13.-

I January 1975, the Board of Water Supply published
. -

the Second Edition of the 2020 Plan. The 2020 Plan makes

'18Honolulu Advertiser, March 12, 1975, p. A3.

19Planning For Oahu, p. 37.

123
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the following projections for water supply and demand on

Oahu:

v.

Population Served by BWS

1970: 576,633

1975? 699,500.

1980: 765,200

1985: 879,500

1990: 984,000

1995: 1,090,000 O

2000: 1,196,000,

2005: 1,298,000

2010: 1,399,000

2015: 1,498,000

2020: 1 600400 20

The Second Edition of the 2020 elan projects

lowing increase in per capita-consumption:,

Per Capita Demand on. Oahu

(Gallons per person per day)

F.Y. 1971:

1976:

1981:

19136.:

20Honolulu Board of Water Supply, 2020 Plan: Second
Edition (Honolulu: Honolulu Board of Water Supply, January,
1975), p. 106.

190

203

216

226

I

111

the fol-
.

a



1991: 232

4.996: 235

2001: 239

2006: 243

2011: 247

2016: 251

22020: 25521

(.7

112

Using its population projectionsand p Tcapita con-

sumption estimates, the. Board of Wate'r Supply predicts they

following increase in demand for_gxesh water:

Average Daily Demand

(Millidhs of gallons per day)

F.Y. 1971: 109.75

1976: 135.7

1981: 165.6

1986: 198.3

1991: 228

N 1996: 257

2001: 286'

2006: 315.

2011: 345.

2016: 376'

2021: 40722

21Ibid., ": 108

22Ibid.,
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The following table provides a summary of the Board's

projections relating to the demand for fresh water on Oahu:

Population Served by BWS

1974:. 632;247

2020: 1,600,000

Per Capita Demand

(gallons per day)

1971:

2021:
9

190

255

Average Daily Demand

(millions of gallons per day)

1974: 121.70

2020: 407 1

The Board summarizes its supply situation as follows,:

a

Sustainable Capacity

(millions of gallons per day)

Present System: 170.60

Additidns to Present.
System:

Capacity from'Alternate
Sources:

''tTotal Capacity in 2020:

146.80

96.00

413.403

23Ibid., p. 102 a. .Under "Alternate Sources'. some of
which will bedeveloped by the year 2020, thp Boar of Water
Supply include-s the exchange of sewage treatment pla t ef-
fluent, demineralization 1 brackish water, developme of

1;7

1;3
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.

A aWarison .of the original 2020 Plan; published in

February, 1971, and the Second Edition, published in Janu-

ary, 1975, reveals certain shortcomings ink the original

document, and illbstrates the uncertainties involved in long

range, planning.

The original 2020 Plan estimated that the Board would'

serve, a population of41,420,000 ih the year 2020. The Sec-
.,

and Edition has revised this, estimate upward to 1,600,000.

The;original failed to pay adequate attention to

changes in per capita conSumptibn. Afte4a Close reading of.'

the original 2020 Plan, the writer remains uncertain whether

the Board's planners included pert capita consumption esti-
.

mates in their projection of total urban water demand. This

situation is corrected in the 1975 revision, and estimates

of per-capita consumption are clearly included in demand

(.1

projections.

The 2020 Plan published in 1971 estimated that the

Board would have to provide Oahu's water users with an aver-

age of 253 mgpd, by, the year 2020, An annuaoincrease of

approximately 3 mgpd. In the 1975- revision, the Board's

planners estimated that the BWS would be called on to supply,

407 million gallons of fresh water per day by-the ye0: 2020.

The revised figure represents an annual incre4ee of approxi-
.

mately 6 mgpd from 1975 to the year 2020. If one accepts

surface water and the desalination of sea water. -All of
thege alternatives will be discussed in Chapters 6 through
10 of this dissertation.

t



r

115

the 1975 retriskon of the 2020 Plan as accurate, it is quite

clear'that the original missed the mark by a wide margin.

As far as supply is concerned, the original 2020 Plari, 0-

offers the opinion that supply from natural sources will

"approximately equal" the average daily demand for water in

2020 without recourse to alternative water sources. The

original adds the provision that alternative sources will be
s

developed if'demand threatens to overtake supply.

In the opinion of the writer, 166 Board's 1975 prO-

fectiOns are more sophisticated and mire accurate than the

projections prepared in 1971. However, the situation de-

scribed in the 'I'econd Edition of the 2020 Plan offers some

cause for concern. For example, the present supply and d

mand situation should be (Compared with the condition pro-

Ir

)ected for 2020:
4

V

Sustainable Capacity

(millions f gallons per day)

'Present Supply:

Present4Demand:
(average day)

Surplus Capacity:

2020 Plan, p. 18.

170.60,

121.70

48.9025

25It should be noted that on the maximum demand day in
1974, the demand for water actually exceeded the sustainable
capacity of the system. Maximum day demand int1974 was
173.11 'million gallons:

.1 c
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Sustainable Capacity

(millions of gallons per day)

Supply in 2020: 413.40

Demand' in' 2020: 407
(average day) .

Surplus Capacity: 6.4026

The Board's projections show that the margin of aver-

.

age supply over average demaad declines from over '48 mgpd in

1975, to 6.4 higpd in the year .2020. In the opinion of the

writer, effective water'resource management and the RCard's

responsibility to"the public demand' a wider margin of

safety. The margin of safety can be enlarged by making

sound public policy' decisions to conserve water resources

and limit demand. The margin may also be extended by pro-

viding additional sources of-supply beyond those already

contemplate 1:17 the 2020 Plan.

A compariSon of the Hawaii Water Resources Regional

Study projectionsmith those of the, City and County (Depart-
-

merit of, General Planning) rici the Board of Water" Supply.

offer another cause for concern. Fr-equently the projections

begin with so mewhat different base figures and produce

widely differing results. Graph 14, on the following page,

for example, indicates that the Board of Water Sugoply'S.

26The Board of Water Supply estimates maximum daily
demand at 610 mgpd, in 2020. This estimate exceeds sus-
tainable capacity by a wide margin.

(24 q
16
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projections for increases in per capita consumption are more

conSeivative than tIm lowest estimate made by the Hawaii

Water Resources Regional Study. On the other hand, Graphs

15 and 16, on the succeedi* pages, show that the Hoard's

population projections and urban demand forecasts lie within

the upper and lower ranges predicted by otherlagencies.

At preserit, water resource planners in the various

agencies are operating under somewhat different definitions

of terms and. assumptions about the future. If the community

is,to make effective decisions about the allocation of natu-o

ral resources, energy resources and capital resources, water

resource planning Affort s will have to be much more closely

coordinated than they havebeen-in thb past.

In Chapter 6, the writer offerS specific recommen-
fr

da*ons'intended to improve communications between the Board 1

of Water Supply and the Departments of both the City and

County of Honolulu and the State of Hawaii.° In that Chap-

ter, the writer proposes the establishment of a State

Environmental Protection Commission to coordinate a broad

spectrum of water related activities including water re-

source planning.

' 32
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Chapter 4

THE MANAGEMENT OF THE BOARD OF WATER SUPPLY

One of the major reasons cited favor 'of creating

the Board of Water Supply was that.a semi-autonomous organi-

zation would perform more effici,htly than a City Water:,

Department. For forty-five.years, ever since the spirited

debate. of 1929, most pAple on Oahu have assumed that the--

Board w managed in ,an efficient manner. In fact, although

the Board has been effective, it has not been efficie'nt.

The Board has imovided.the people of Oah'u with anample sup--

ply of high quality wate4; and it has performed-effectLively,

but it7 has not carried out its responsibilities efficiently.

IThe Board's inefficiency has resulted in operating expenses
\

that are a good deal higher than they should be. Moreover,

the Board's semi - autonomous status has helped sh4,1d it from

the scrutiny that could have improved its efficiency.

-NThe Board's computer is a case in point. Since the

1920's and the 193'0's, Honolulu's water supply system had

'increased ndb only in size, but in complexity. During the

1960's it became clear that the Board should utilize com-

puter technology in order to deal effectively with increas-

ingly
%

sophisticated problem's. Everyone concerned agreed on

the desirability of Computerization. But there, was a great

, 121
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deal, of controversy involved in deciding whether the Board

should have a computer of its own, or share the data proc-

essing facilities of the City and County Department-of
Ksa-

Information Systems. Two strong personalities became em-

broiled on opposite sides of the issue.

Manager and Chief Engineer, George Yuen, advised the

Board to purchase a computer for its exclusive use. Mr.

Yuen saw the cpmputer as a key element in the continued

developmente'of an integrated, Island-wide water supply

tem. George Yuen, like his predecessors, Frederick Ohrt an

Edw.ard Morgan, was a determined advocate .sf maintaining the

BOard's semi-autonomous status. Although Mr. Yuen made no

public statements to the effect that he saw the purchase of

a computer'for the Board's exclusive'use.as a means of

assuring the Board's continued independence from the City

administration, it is. fair to assume that the Chief Engineer

had this factor very much in mind' during the controversy

with the City.

Mayor Frank F. Fasi, a ,forceful advocate of government

cost reduction-, tdbk up the cudgels for having all City

agencies make use of the services of the City's central data

processing 4artment: The Mayor knew, as a-former State

Legislator, that with the advent of _computerization in gov-

ernment, many large ageRcies throughout the nation pad moved

C quickly to acquire their own computers.. This phenobendn, in

state and municipal government in the 1960's was known as

"beating the centralization schedules," and whenever it'

136
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occurs there is considerable added cost to the taxpayers.

Most often, the additional and largely unnecessary expense

occurs outside of public cognizance. 1 Mayor Pasi was con-
.

vinced that the public interest required the placing of cost

effectiveness throughout the Citydgovernment ahead of the

desires of y particular agency for an exclusive-use data

processing system. .

Ip July; 1968, while Neal Blaisdell was Mayor of

Honolulu,' the City was in-the process of establishing its

data processing center. At that-time, the City offered. o

perform the Board's commercial data processing functions.

The offer was tendered in general terms, and it lacked the

details necessary for the Board to make a meaningful ae-
-

cision about how to meet its computerization needs.2

In May, 1969, the firm of R. W. Beck and Associates,
.

which had worked closely with the Boatd on several projects

dating back to at least 1963,3 submitted a draft report,Of a

study authorized by theBoarcIand entitled, Data Acquisition

and Supervisory Control System.

1lnterview with Leo Pritchard, former Executive
Assistant to the Mayor, City and County of Honolulu,
February 1, 1975.0

2-Honolulu Board of Water Supply, "Backgrolind on Award
of Multipurpose Computer System Contract," approximate date:
June 1, 1973, pp. 1, 2. (Mimeographed;)

3Honolulu Board of Water Supply, Contingency` Fund
Expenditures: 10/62-9/67'. The pages of this report are not
numbered. The entire repptrt is relevAit.
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The study proposed the development o a centralized'

data, acquisition and. supervisory control headqUarters the

Beretania Street Pumping Station.4 'Pri the 1969 study, R. W.
O

Beck quoted from its own Annual Report on Board of Water

,Supply Systems for Fiscal Year Ending June 30, 1b65, as fol-

lows:
-1.

Because of the characteristics of the Honolulu
system we believe that considerable savings'in

. operating costs can be realized through centralized
control and coordinated operation of all sources
serving the, Honolulu. area.Q We recommend that tele-
metering and control equipment be installed which
would allow the Coordination andopeiation of pri-
mary sources serving the Honolulu area from a cen-
tral location. . . .5

To put the matter brie'fly, the elaborate, 11 section

report submitted in 1969 simply confirmed the expectations

R. W. Beck had held for' the Board of Water Supply in 1965.

In the "Alternative Systems" section of the report,

R.- W. neck described three basic computerization Plans that

the Board might adopt, and several variations of etch of

these basic options. 'None ortheSe plans or variations con-

tained any mention of utilizing the fdcilities of the

Department of Information Systems, City and County of Hono-

lulu. In the final section of the report, R. W. Beck:pro-

vided the Board with a detailed computerization schedule,

kR. W., Beck and Associates, Data Acquisition and
Supervisory. Control System (Seattle, Washington: R. W. Beck
and Associates, October,1969), Section 2, pp. 1-3.

5 Ibid. , Section 4, p. 4.
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and estimates of what each stage of development would.

cost.

In August, 1970, the Department of Information Systems

(DIS) offered to perform the Board's accounting, billing and

other commercial data; processing operations. The proposal

was entitled, A Suggested Consolidation Plan for theiBoard

of Water Supply, and its presentatidn before the Board

markedithe beginning of intense argument. The consolidation

plan PI-o)ected an annual savins of.$88,620 over the then
'

current data probessing costs. 7 Beginning in August, 1970,

the mass o& paper in the form of memoranda, letters And

repdrts became staggering, as it "shot" back and forth

between the Fasi Administration and the Board of Water
C-

Supply. 8

An impor nt`consideration in.the Controversy was

whether the Department of Information Systems had the capa-
,

bility to perfcigm tge-Boarcrs data processing work. The
°

following is an evaluation.of the Department of Information

Systems prepared by the Board of Water Supply:
Q

DIS Curren y has an IBM 360/50 system -and an
IBM 36coa systeM, both highly sophisticated third
generation computer systems. The complement of

6Ibid. , Sections 8' and, 11,,

7Department of Information Systems, City and County of
Honolulu, A,Suggested Consolidation Plan for the. Board of
Water Supply 1Honolulu, Hawaii: Department of InformatiOn
Systems, August, 1970). The pages of this report are'not
numbered. The entire report is relevant.

8Leo Pritchard, interview, February 1, 1975.
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personnel is approximately 72 employees.' DIS, which
is housed in the City Bank Building in downtown
Honolulu, currently performs various data processing
functions for several City agencies. DIS undoubt-
edly hastfle facilities necessary to process the
applications now performed by"the Board's in-house
unit (a leased data processing unit) and is able to
absorb additional work loads.9

Ira, October, 1970, the board of Water Supply staff

released its rebpttal to the DIS proposal. The staff began P

its reply as follows:

1. There would be no savings in operating costs
to the BWS from 'the. proposed consolidation,
and in fact, the operating costs after consol-
idation would exceed 'current BWS operating
costs.

It would cost BWS conservatively, $14,632 m4e-over,the first five years or an average of
.hearly'W000 annually-under consoLidatiOn,
thereby making such an undertakidg economi-
cally unsound'.

he.advantages of close control, coordination
and responsiveness inherent inan,in-hobse .

operation would be lost under consolidation.
This will tend to reduce the BW8's effective
programs and reduce its ability to meet the
changing and increasing demands for reliabil-
ity, quality and economy of service to its
customers.

4. Consolidation would tend to inhibit full
exploitatiOn and develOpment by the BWS of

modern computer technology and would be detri-
mental to BWS long-range program for monitor-
ing and automatic control, of the system.

9Honolulu Board of Water Supply, Report on Proposed
Consolidation of. Board of Water Supply Data Processing
Operations* with:the Department of Information Systems"
(Honolulu, Hawaii: Honolulu Board=of Water Supply,
October 22, 1970); p.-9.
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In summary, there appears to.be no benefit or
advantage to the proposed consolidation, economi-
cally or otherwise.

Recommendation

On the basis of the foregoing conclusions, we
recommend that the department's data processing and
computer functions remain under the control and
direction of the BWS.10

Althdugh"the Board's staff concluded that consoli-

dation with DIS Would bring Flo savings,. Members of the City

Administratipn believed th4t the in-house advantages of an

exclusive-use'computer were the staff's. primary consider-
.

ati9ns. Convenience was one consideration. Of course it

would be more convenient-J6r the staff to have a computer on

the premises at Beretania Street than to have tocommunicate

with the DIS faciliti in downtown Honolulu. But the DIS

_proposal called for the installation of a satellite computer

system at Beretania Street; the satellite systWa would be

Tully integrated with the central'data,processing units

downtown, and th'e communications.prob em would be minimized.

George Yuen's vision of Oahu's future water supply system

was un stionably another factor in the staff's pOsition.

The following statement appears over Mr. Yuen's signature in

his message to the Chairman and Members of the Board 'of

Water Supply in the 1970 Annual Report:

LOoking ahead it is possible to envision all ofOahu
encircled by pipelines, the recycling of waste water
for irrigation and industrial use, nuclear power
plants for the desalting of sea water, the operation
of, the water system under computerized and centralized

4

10 Ibid., pp. 3, 4.
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control for maxitum efficiency, and the recovery o
surface water for domestic use.11

From the perspective of City officialg, thgre appeared

to be no room in this"conceptioiR for sharing computer time

with other agencies, even though such cooperation would mean

considerable savings to Oahu's water, customers. City of-

ficials had the impression that the Board:and itS staff were

refusing to consider the DIS proposal because

a potential threat, the beginning ofthe erosi

saw it as

f the

Board's autonomy. What began as a businesslike-management

proposal by one agency, turned into a
a
stfuggle on the parts

of another agency to defend against a perdeived threat to

its "status.12 N,)

In April, T971,-,11. W. Beck presented aenothem;report on

the Board's computer requirements, and recdmmended a mtilti-

purpose computer system to fulfill three functions:

1. Commercial data processing.

2. Engineering and scientific dateprocessing
(this function would be essentially a research
tool using information gathered from the oper-,
ation of the pumping and distribution system
to design mathematical modej.s.,far water system
simulation).

3. Automatic control (computerized control of
electrical power to the various points of the
pumping,and distribution system based on the

11-Honolulu Board of Water Supply, 1970. Annual Report
p. 6.

12Leo Pritchard, interview, February 1, 1975.
a
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telemetric feedback of information to the
centralizeTdata processing unit) .13

This preliminary report blossomed into a monumental

vork entitled,,Engineeritrig Study and Analysis: Computer

System, for Automatic Ccontrol and Commercial and Engineering

Data Processing,, which R. W. BeCk-presented to the Board a

February, 1972. Mr. Beck's 1972rreport made two key points:

first, that a mu ti-purpose computer with the three capabil

ities described above would be necessary to meet the Board's

requirementse and second, that the DIS data processing

facilities could not possibly meet the Board's needs for a

multi-purpOve computer. These needs could be met only by an

in-houe computer for the Board's exclusive use.14

R. W. Beck's multi-purpose computer proposal caused

consternation among members of-the Fasi Administration.

City officials recalled that the commercial data' processing

fUnction had been the only function considered during sev-

eral years of negotiations on, the computer iguestion. No one

had disppted the Department of In:formation Scstems' ability
., -,

to carry. out commercial data processing operations for the

Board.- Then, in. February, 1972, R. W. Beck not only

cized new "requirements" for the aoard, but had specifically

13-HonOlulu Board of Water Supply, "aapkground on Award
of Multipurpose Computer System Contract," pp: 1-3.

14 R. W. Beck and Associates, Engineering Study and
Analysis°:- Computer System for Automatic Control and Com7.'
merciaI and Engineering Data 'Processing (Seattle, WaRhing7
ton: R. W. Beck and'Associates, February, 1974), Sections. 2
and 9.
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discounted any role for WS. To City officials, it 19oked

likeR. W. Beck and the Board of Water Supply had found

another way to "skin the cat. "15

On Jukie 29, 1972, the Board met to consider R. W.

Beck's most recent proposals. The five members of the Board
p

who were present, 16 agreed that the Board should have a

multi-purpose computer for itexclusive use as recommended

by R. W. Beck. The members also agreed that before taking

final action, the Chairman and the Manager and Chief Engi-

qieer would pay a courtesy call upon the Mayor and inform him

of the impending decision. The following day, Messrs. Rotz

and Yuen visited Mayor Fasi.- An emotionally charged dis-

cussion took place on the computer issue, and no agreement

was reached on any substantive matters. It was agreed, how-

ever, that Gerald Mann, Director of the Department of

Information Systems, and Leo G."Pritchard, the Mayor's

Executive Assistant, would meet with members*of the Board's
4

staff to discuss the issue in detail.

tr. Subsequently, Messrs. Pritchard and Mann spent an

afternoon discussing the computer question with memberscif

the BWS staff. Again, neither side changed its position.

On July 3, 1972, the Board met at the Sheraton Waikiki
%

to discuss the computer situation. Chairman Rotz informed

15Le Pritchard,. interview, February 1, 1974.

tl

'"'c Bolard members, Edward°Y. Hirata and Stanley
Takahashi were absent from this meeting. f.
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the Board about the June 30 meeting with the Mayor,'a-nd the

subsequent meeting between representatives of the City

Administration and BWS staff members. The majority of the

members decided in favor of writing a letter to the Mayor

gesting a meeting between representatives of DIS,.the BWS

and R. W. Beck. 17

The letter informed the Mayor that the meeting would

have to'take place no later than July 13, because the Board

mended to take definite acion- at its July 17 meeting.

City Hall undoubtedly saw this latest communication from the

Board as an ultimatum. The record does not indicate what

response, if any, the City made to the letter.18
A

On July 17, 1972, 'the Board met to take action on

R. W. Beck's proposals. Gerald Mann attended the meeting

and asked the Board to postpone any final decision on the

computer question. Mann requested a two or three Month

delay in order .to permit DIS to carry out studies of water

systim models developed by R. W. Beck. Beck's recommen-

dations involved a capital expenditure on the order of
o

$600,000 and Mann wanted an opportunity to determine the

accuracy of certain techniques that R. W. Bec d proposed

17 The Minutes of the July 3, 1972, meeting of the -*

Board of Water Supply show that only Member George Apdulian
opposed this course of action. All six of the other members
concurred.

18Honolulu Board of Water Supply, Minutes of the
Meetings of the Board of Water Supply, July 29, 1972, and
July 3, 1972.

145



132

for the Board's data processing operation. It is also fair

to assume that Mann wanted more time t6 evaluate his Depart-

ment's ability to meet the Board's new reqUirements. But

after listening to Mann's request, the Board decided that

further delay would'be-pointless. By unanimous vote, the
0

Board approved the multi- purpose computer system as recom-

mendedmended by R. W. Beck. 9

In all fairness to the friemberl of th.e. Board, the

writer must conclude that theBoard acted in good faith when

it made the. decision that it did. The pntire issue had

become so emotionally charged that it was difficult to

arrive at an effective management decision. Moreover, a

good deal of the responsibility for the emotionalism in-

volved in the issue belongs to the Department of Inforniatdon

Systems. Department representatives were so convinced of

the correctness of their position that their presentation to

the Board on July 17 struck the members as more emotional

than'rationaf. Board Member' dward Hirata recognized that,

given the strong feeling on oth sides of the issue, it

'would be better to delay the final decisipn on the Board's

data processing needs. Mr. Hirata moved for a postponement

during the July 17 meeting, but his motion died for lack of

19 Robert H. Rotz, letter from the Chairman of the
Board of Water Supply to Frank F. Fasi, Mayor of the City
and County of Honolulu, July 20, 1972. The Minutes of the
July 17 meeting show that the decision to acquire the multi-

/ purpose computer was made by a 6-0 vote, with Member Stanley
S. Takahashi absent.
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a second. Manager and Chief Engineer, George Yuen, attended

the July 17 meeting and reminded the members that further
0

delay would cause the Bo6trd additional expense, and that the

Board shquld proceed with the acquisition of a multi- purpose

computer in order to carry out its functions properly. 20

The Board's decision aeemed abrupt and ill-advised to

,/"---
City officials. Mayor Fasi wrote a lengthy letter to the

\b,

Board in which he reviewed the history of the computer issue

1?
and refuted the evidence R. W. Beck had offered in su port

of its recommendations. The following paragraphs from the

Mayor's letter reveal, the Mayor's concern about the Board's

decision:

My Executive Assistant has indicated that Beck
seems to establish long -tern relationships with
their clients for maintenance purposes. Frankly, I
am suspicious of their role in this project. It
appears to me that the public will have to-,pay their
fees in perpetuity.

I also question your own "unbiased" evaluation.
You have accepted only Beck's' statements re4rding
the DIS proposal. Beck clearly has a vested inter-
est in implementation of its owr proposal. °DIS
could not possibly receive a fair evaluation since

- acceptance of'the DIS approach.by Beck would' be an
admission.of gross error on their part.

I recognize and respect the autonomy of the
Board. However, as Mayor.of the City and County of
Honolulu, and with the best interest of the public
in mind I have no recourse but todnsist that the
Board take the following steps:

1. Reverse the decision regarding approval of the
multi-purpose ccmputer recommended by Beck.

2 °Minutes of the Meeting of July 17, 1972; telephone
conversation of February 24, 1975, jth Manager and Chief

a-
Engineer, Edward Hirata, on the subject of the July 17,
1972, meeting.
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2. Direct Beckonot to proceed with the prepa-
ration of bid specifications or any other
action until this.issue has been positively
resolved.

3. Grant DIS its request to continue theif invesidilt
tigation for 60\to 90 days. . . .21

Perhaps the most.Objebtive view of the computer issue -

-

was areviewof the entire controversy by two data process-.

ing experts employ d by,he Federal Government and stationed

at Pearl Harbor. After carefully considering the Board'

needs and the Department.of Information Systems' abilities,'

the two Federal experts announced their support for the DIS

.position. 2 2 B t the Board dismissed their firidings as inad-
.

equate.

The ext substantive action took place in.May, 1973,

when Geo

°

4e Yuen reported to the Board on bids that had been

received for.furnishing the multi-purpose computer, and

recommended that the Board appropriate $600,000 for the.
o

project. 23 The Board approved the actions of the Manager

and Chief Engineer and appropriated the amount requested

.from the Bond Fund.

21Frank F. Fasi, letter from the Mayoof the City and
Co nty of Honolulu to Mr: Robert H. Rotz, Chairman of the
Boa d of Water Supply, August 2, 1972. The Board's written
rep y to the Mlyor was courteous,'but ne4ative.

22Leo Pritchard, interview, February 1, 1974.

2 George Yuen, letter to the Members of the Board of
Water. Supply, May 31, 1973. 0
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In NoVember, 1974','the staff of the Board of Water

Supply prepared a financial., report entitled, Comparison of

Expenditurep: Beck's Projection Vs. Action For Fiscal 1971,

Through 1975. Under the heading: "TeleMetering Data Acqui-
.

sition and Control Installatidn and Equipment," the report

t d that Beck's expenditure projection was $645,000.

Howe ere the actual expenditure as revealed to be

$1, 24,000. ThRs, R. W. Beck's computer- related proposals

produced a Cost over-run of $1,179,000.24

Cost over-runs are common during irOation.ary periods;.

but an over-run of $1,179,000 on an estiMate of $645,009 is

a call-se for serious concern. In retrospect; the fear

expressed by the BWS staff in October, 1970, thalthe use of

the DIS computer would cost the Boardan-extr43$3,000 per

yeari appears to be absurd. Ratherthan refuse cooperation

with DIS the Board should have made every effort to estab-
;

lish common ground and promote a harmonious 'orking rela-

tionship with the City's data processing agency. becisions

that lead to $1,179,000 over-runs are decisions that mort-

gage the future. Jn 1975, the wrier, as Chairm4n Of the

Board of Water Supply, will lave to .appear before the public

and justify an increase in'water'rates knowing that at least

apart of that4'increase shduld not have been necessary..

24 Honolulu Bo rd of Water Supply, Comparison of
Expenditures: Beck's projection Vs. lic/tual For Fiscal 1974
Through .1975 (Honolulu, Hawaii: Honoluld-Board of Water
Supply, November16, 1974). The report contains two pa4es.
(Mimeographed.)
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In the final analysis, no in ividuals are responsible

forethe computer 'cost over-run. The probleM is an insL-
.

tutional one. The quality of the Board's decision making

was lbw in this particular instance because the Board was

not accountable to the public. The Board acted'as itspwn

final authority. In Chapter 6 of this disSertation, the

writer offers several proposals to modify the present status

of the Board 'and to increase its accountability to the.pub-

lic.
' V

k; far as the computer itself is concerned, the Board

is moving ahead with the implementation schedule recommended

by
R. W. Betk.25 Since the Board has been committed to the

acquisition of the multi-purpose computer since May,,1973,

the best that can be done is to use the system as effec-

tively as possible. The writer has received assurances from

,460Barry M. Suyemoto, Waterworks' Controllet, that the Bqard
"

will be able to provide computer facilities to the City and

County after Certain commitments to R. W. Beck are met, and

-after the,Board's staff is thoroughly trained in the oper-
-

ation bf the computer.' The Board Should be able to prOVide

data prOcessing facilities tojthagenciesearly in 1976.

-Traditionally, the members of the Board have coopex-

ated closely with the Manager andiref Fflgineer .. The

25Stuart M. Alexander, "MultipUrpOSe Computet fot-the
Honolulu Board of Water'Supply," paper presented to the Fall-
Collference of the California Section, American Water Works'
Association, Honolulg, Hawaii, October, 1974.
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Manager presents the Board' with alternatives,and recommen-
.

dations on various courses of action, and although. the Board

has specific administrative and executive functions, the

members have generally accepted the advice Of the Manager.

In October, 1973, shortly after the Board committed itself,
L7 P

to the acquisition of the multi-purpose computer, Manager

and Chief Engineer, GeorgeYuen, submitted 9. report to the

Board members entitled, "Powers, Duties and Functions of the

Board and Manager and Chief engineer." In the report, thp

BWS staff developed the idea that the Board is primarily a.:

policy making body, thatfit is neither an administrative nor

an executive entity, and that administrative responsibilities

are assigned to the Manager and Chief Engineer.26 The re-

port was submitted to the Corporation Counsel.(the City's
o

attorney) -for review and-comment. The Corporation Counsel

refuted the. Manager's contentions, and based upon an exami-

nation of the 1972 City Charter, reconfirmed the Beard's

executive functiOhs.27

Ever since his appointment to the Board in January,

1973, the writer has maintained that the members of the

,Board should provide strong executive leadership for the

BWS. The water resource and water supply challenges of the

26Honolulu Board of Water Supply, "Powers, Duties And
Functions of the "Board and Manager and Chief Engineer,"
Honolulu, Hawaii: Honolulu Board of water Supply, October,
1973. (Mimeographed.) .

27Leo Pritchard, interview, February 1, 1975.
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present and the future require an activist Board. The

merger of' the Sewers Division with the Bdard of Water Supply

provided a major opportunity for the members of the Board
AL

to dellidns"trate their leadership -IF The transfer of the Sewers

Division had b mandated by:the 1972 election, dand it was

scheduled to go into effect in January, 1974.28

In preparation for the merger, the writer,,asChairman

of the'BOard of WaterS. ppl , presented a paper entitled,

"Reorganization of the Board of Water Supply," in November,

1973. The writer made the following poi "nts:
4N. r

1. Theq merger of silkier and water operations is a
significant Change requiring a comprehensive'
administrative and orgapizational response.
Over 400 sewer' employe8S'Would be involved'in
the merger; it would not be a simple-matter of
absorbing an incidental function into-the BWS.

2, Water supply and sewer operations constitute
two large,, complex and distinct systems.
There is little reason to-set one agency above
the other. Therefore the re-organizationof
the Board should establish the equal status of
Water Affairs and Sewer Affairs in the organi-
iational structure.

3. Reorganization causes serious consequences of
a personal nature for some 'employees,rand
difficult choices for others. Yet there is an
over-riding 1-ied to serve the best interests
of,the people of the City and County of Hono-
lulu.29'

"28Edward Y. Hirata, "Honolulu's Water and Sewers: An
Unfinished Cas -History," paper presented to the Fall
Conference of e California Section, American Water Works
Association, Ho olulu, Hawaii, October, 1974.

29John Henry Felix, "Reo6anization of the Board of
Water Supply," 'November, 1973.

r9
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Basically, the Board of Water Supply would be reorgan-
;

i2.ed as follows:

or,

Boa'rd

Chief.
Manager and

h Engineer

Deputy. for
Mater Affairs

[--

Deputy for
Sewer Affairs

The Board approved the-"rearganization in March, 1974,
a

. 'by a five to one vote, and appointed Mr. Edward Hirata, the

Manager and Chief Engineer, of the newly expanded agency.

gr. Hirata came to the BWS from. the City where he served as

City Engineer and Director.of Public Works. As Director. of

Public Works, Mr.. Hirata had supervised the operation of

several agencies including the Division of Sewers. Mr.

Hirata also served as an ex-officio member of'the

Wai-Pr Supply. The member6 of the Board found Mr.

Board of

Hirata

eminent byutraining and experience to lead the

Board n its combined water-sewer operations. Mr. George

Yuen became the Deputy Manager of Water Affairs,

A
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Intense controversy surrounded therreorganizatZNin.

Tho press gave prominent attention to a remark by Robert H.

Rotz (the member of the Board who cast the lone dissenting

vote in the reorganization matter) that the reorganization

was a "power play" directed by Mayor Fasi and carried out by

the writer. Mr, Rotz claimed to have received a telephone

call threatening him with violente if he spoke with report-
\

4ers about the reorganization, and, at one point a "bare-

chested stranger" allegedly appeareq, at the back door of

Mr. Rotz' home. The police investigated these claims, and

found nothing to substatftiate them: the controversy was

orchestrated by the pr6ss.

The conduct of the Honolulu Advertiser, in particular,
.4

took place wfthin a larger context: the Advertiser's long."

standing and bitter feud with Mayor Fasi and the, City.

Administration. The year 1974 was an election year. Mayor

..Fasi was expected to be a candidate for the Office of Gover-
o

nor of the State of Hawaii, and the Advertiser was deter-

mined to embarrass him whenever posible. The Advertiser's

editors printed some exceptionally biased and vicious mate-

rial including a letter accusing the writer of being a

"hatchet man." The truth is-that the writer Acted independ-

ently throughout the reorganization matter and especially ,

with regard to the personnel changes involved in the reor-

ganization. The writer believed, and believes t.oday? that

he acted in the best interests of the Board and the people

of Oahu.
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The writer decided to try to clear the air of innuendo

and4lccusatin and restore a rational climate of discussion;

Thd writer called a special meeting of the Board for

April 10, 1974, and invited all of the concerned individu-
,

sals, including the media, to a discussion of the insti-
'

tutional history of the Board, its semi-autonomous status

and the reorganization then in process. A Unilierdity of

Hawaii faculty member and to former members of the City

Charter Commission (one of them also a faculty member) spoke

on the.issues at hand. 30

Although the Hpard'continued its normal operations and
. .

>--proceeded*with reorganization, the press continued a drum-
,

fire ofcriticism4until the Primary Election on October 5,

1974. Mayor Fasi was defeated in his bid for the Governor-

ship in thatffielection, and the press rapidly lost interest

in the reorganization issue. On September 17, 197'4, less

'than three weeks before the election, the Advertiser printed

a; bitter denunciation of.the reorganization written by
e-.

RobertRotz. Although the writer prepared a rebuttal enti-
,.

tled ."Water Board's Responsibility to the Public," and tub-

,mitted it.to.the Advertiser within ter days of the Rotz

. -
article, the Advertiser withheld the writer's replyfrom

30Robert Dodge, Comments on the City Charter Com-
' mission's,considerationt of the semiautonomous status, of;.-

-0

the Board,of Water Supply; Peter F.'Senecal, "Thee Water
Crisis of the 1920's and the Origins of the Board of,Water.
Supply" y Daniel Tuttle, comments on the Bcird's semi-
autonomous status and the reorganization,' Apr 10, 1974.

45.5

0



fa

1:42

print until October 16, when it,could no longer have any

effect on the outcome of the Primary Election. 31

In June, 1974, the Board and its Manager begame inter-/

ested in bringing in'an independent management consultant to

evaluate the agency-:and to recommend imprOvements in the

Board's organizational structure and daily operations. Dis=

cussions with thetirm of Management Resources Consultants,
d. a

Inc. (MRC), led to the Board's decision to authorize the

firm to perform a preliminary management survey. On Septem-

ber 12, 1974, the principal consultant, Mr. Leo C. Pritchard,

submitted MRC's report to Mr. Hirata. Mr. Pritchard set the

tone' of the report in the Introductipn by writing:

Froma. standpoint of even moderate degrees of man-
agement sophistication,. it is seen that while the
Board's service to the consumer is excellently
effective, it is., .performed with less than a Iligh
degree of efficiency and the cost. is high. Of con-
cern is the high cost of operations as it relates to
the effectiverress of service to ConsUmer and how
such cost becomes reflected in future water rates.32

The MRC study made the following points:

1. The organization plan adopted in March 1974,
Should receive extensive examination and
adjustment.

31Robert H. Rotz,°Placing Water Board Under City
COntrol Opposed," Honolulu Advertiser, September 17, 1974,
p. All; John Henry Felix, "Water Board's Responsibility to
the Public,"-Honolulu Advertiser, October 16, 1974, p. A17.

32Leo C. Pritchard, Report of Preliminary ManageMent
,Survey (Honolulu, Hawaii: Mangement Resources Consultants,
Inc., September 12, 1974), p. iii. Mr. Pritchard resigned
his positiOn as Deputy Managing Director of the City and
County of Honolulu in May 1973 in order to join MRC as a
.management consultant.

dl
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2. There is very little relationship between the
goals and objectives .of the WS, and its for-
mal organizational structure.

3. The Bdhrd has no Master Water Policy. A good
deal of work will be necessary'to develop One.
At. pre" there is no way of Oonitoring
progress'toward the.fulfillment of organi-
zational gpals.

4. The following is a summary of management prob-
lems that exist within the Board of Water
Supply:

a. Organization levels of-supervision are
excessive -and costly. Good management.
practice generally 'requires the existence
of no more tan.five.sUPervisoiy levels
between aMorker and the top manager. But
in.the'Board's Operations Division, for
example,'there are eleven levels between
pipefitters and the Manager and:Chief
'Engin6er.

.There.iS little effective control of work
order's-

c. Supply functions are carried out in a
1 costly and insecure manner. One example,

of insecurity is the theft of approxi-'
mately $100,000 worth of water meters from
a Board faCility in 1973. Under.the pres-,
entcircumstances the Board suffers many
thousands. of dollars in losses; d.ue to
pilferage every year.

d. Work crews waste a great deal of time
going to and from job sites, Much of this
lost time could be prevented by more .

effective scheduling.

Overtime costs are excessively high.
Th'ere are ..several specific reasons ,for-.
this, and the situation could be corrected
by,taking effective managemeht.action.

f. Due to the inadequacy of the supply
function, .there are an excessive number of
shopping errands for the purchase 'of parts
and material.

The lines of distinction of tasks and
functions are too finely drawn. The
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result is that special personnel are
required to perform functions that person-
nel already in the field could perform:
This is a supevising and"dispatching
problem.

h. The job of management improvement is no't
structured highly enough to be meaningful.
Theke is a real need to provide the Man-
ager and Chief, Engineer with. specialists
trained in management analysis and

. improvement.

i. Employees seem to be too deeply involved
in paper work. Much of this effort seems .

to be ineffective.

The Investigation Section of the Water
Sales and Service Division is falling far-
ther and farther behind in completing its
work.

3

k. Although the Board's service is excellent
from the customer's point of view, service
effectiveness is excessive in terms of the
costs involved In providing services.
1Thus, the Board carried out its functions
effectively, but not efficiently. It is
clear that certain management disciplines
have been neglected at the BWS over a long
period of time.33

The BWS staff's reaction to the findings of the pre-

liminary management survey were generally negative. The

staff concurred on certain points, and pointed to affirma-
kj

tive action'alreadybeing taken to ameliorate some of the

problems highlighted by the MRC study. But on the whole,

the staff's ten page reply to MRC's findings attempted to

divert criticism by taking a "MRC doesn't understand how we

do things around'here" attitude. In certain cases, the

33Ibid., especially p. 9-10. The original report is
paraphrased here.
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staff seemed to intentionally exaggerate and/Or misstate

some of MRC's findings. Then, having set-up a."straT:4 man,"

the staff would proceed to "demolish" it. All in all, the'

staff's reply was a fairly crude and entirely unsuccessful

attempt to discredit the Preliminary Management Survey.34

As to MRC's most important general observation, that

altho gh the,Board provides effective service it does so

inefficiently and at high cost, the staff replied as fol-

lows:

It has not been shown that service is being per-
formed at 'fairly low efficienc.' The determining
factor is whether the.customer is willing to pay for
a certain quality of service or whether he is willing
to forego good service in favor of cost savings. ,Up
to now, our consumers are generally satisfied with
the service we are giving them.35

On October 17, 1974, Mr. Pritchard appeared before the

City Council to describe the findings and recommendations of

the MRC report. In that discussion he articulated the dif-

ferences between, effectiveness and efficiency, and openly

criticized the inefficiency he found at the Board of Water

Supply. In addition to describing the specifiC management

problems listed in subsections a. through k. above, Mr.

Pritchard took exception to the BWS staff's attitude with

34Leo Pritchard, "Management Resources Consultants,
Inc. Response to. Selected Comments- Prepared by Certain Staff
Members of the BWS" (Honolulu, Hawaii: Management Resources
Consultants, Inc., September 25, 1974). Theoentire report
is relevant. (Mimeographed.,) .

35George Yueh, et al., "Review and Comme is on Prelim-
inary Mangement Survey of the Board of Water S pply" (Hono-
lulu, Hawaii: Horiolulu Board of Water Suppl , eptember 23,
1974). The entire report is relevant. (M eographed.)
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regard to the publ. 's willingness to pay for the Board's

services. Mr. Pritchard advised the City/Council that the

water consumer has no way of knowing whether the. Boarcrs

services are being performed efficienty, and he has no way

of'knowing how inefficiencies might be reflected in his

water bill. In the ease of a semi-autonomous municipal

utility like the BOard of Water Supply, the consumer is

practically at the mercy of the Boaid's management. If the

Board is operated effctively and efficiently, there ig no

problem. But in a situation where the staff is rel ctant to

change long 'established attitudes and habits, the ikidividual ,,

water consumer has very .little recourse. 36

In the Preliminary_ Management Survey, Mr. Pritchard

-recommended further study on three specific topics:

1. To determine the feasibility of organizing the
'Board into.Management Districts.

2. To-determine whether the BWS sholtablish
a Supply Division.

3. To-make conclusions and specifid recommen
datibns with respect to the Board's work order
system.

The Board approved a contract with Mr. Pritchard to

carry out a detailed study of these three topics, with

special emphasis on.the feasibility of organizing the Board

into Management District. On January 21, 1974, Mr.

Pritchard completed and submitted this study entitled, A

36Honolulu Advertiser, October 18, 1974; p. A10; Leo
Pritchard, interview, February 1, 1975.
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Report of Districting Feasibility. In the Preface of

Report, Mr. Pritchard anticipated that there would be.sig-
I _

nificant opposition from members f the staff td his dis-

tricting proposals:

The Consulting work has Ipeen performed witb a
genuine and professional Spirit of seeking improve-
ments. Changes for the sake of changes are,not
parts of this report.

It is believed that study of this report in the
,same spirit,cap,be.greatly beneficial to the total
body of consumes and to the entire staff of the
Board of Water Supply.

It is earnestly hoieed that deep entrenchments
and personal considerations will not interfere with
complete and objective analysis of the proposals
containediin the repoit.37

The wri er accepts Mr. PitchArd's implicit suggestion

that the most/important management problem facihg the Boards

is the reluc/7tance of the staff to respond to potential prob-

lems and to take advantage of new opportunities in Oahu's

water reilources and water supply situation:

Recommended changes, generally, will never be as
easily understood or accepted by most people who'are
affected as they are by the people who suggest them.
It is recognized that reluctance and-'resistance to
change is natural and just as deeply, entrenched as
the problems and conditions recommended for change..
To not be aware of the phenomenon is to court rejec-
tion of ideas which are very worthwhile and truly

/needed.
With these realizations, the recommendations for

Districting have been Well conside'red. It is be-
lieved that the recommended final organization as
shown in this report truly is a meaningful. Manage-
ment development, not just'an alteration of form.38

37Leo C. Pritchard, A Report of, Districting Feasibil-
iy (Honolulu, Hawaii: Leo C. Pritchard, Management Consult-
ant, January 21-, 1975); p.

38Ibid., p.
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/ Chart '1 on the following page, shows the basic organi-
,

zational structure of the Board of.Water Supply at the start

of^the study.

The study recommends the establishment of four Dis-

tricts and the Management Improvement Office as indicated in

Chart 2.

Chart 3 shows how each of the Board's functions would,

Ape affected by the Districting Plan.

The Districting Plan calls for the division of the

Island of Oahu into four Distycts as indicated by Map 7.

One of the most important aspects of'the Districting
Y

flan is thArit will place operational responsibility for

water supply closer to the consumer. Functions'that are now-

performed only at the Board's Public Service Building on

Beretania Street will be performed at the four District

offices:

1. Wahiawa, Central DliArict.

2, Manana, Leeward District.

3. Heeia, Windward District.

4. Kalihi, Honolulu District.

TheBo'ard of Water S4pply already has automotive and

maintenance facilities at these four locations. The Dis-

/ tricting Plan Would open these facilities up to the public

so that water customers could request the installation of

6water services, ask for emergency assistance, and pay bills.

0°. The District Manager would represent the' Board of,Water

Supply in all of its contacts with the public.
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CHART 3

EFFECT OF DISTRICTING

Operations Division Abolished-.

Plant Operationi and Maintenance
Section Become a Division

Automotive

Distribution Section

Support Services
Division

Abblished

Maintenance Abolished

Valves, Hydrants Districts

Building Maintenance - - Suggirt-Services
Division

Groundskeeping - - - - - All Districts

Construction

Emergency

Dispatching

Heavy Construction

Masonry

Abolished

All Districts

Honolulu District(

Honolulu District

Support Services
Division

Carpentry Support Services
DivLsion

Heavy Equipment Operation - Support Services
Division'

- Abolished

Windward District

Leeward Yard - Leewe'rd-District

Central Yard - = Central District

Suburbah Field Services

Windward Yard

151
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Service and Meters Abolished

Meter Maintenance Support Services
Division

Service Connections - - - - All Districts,

Water Sales and Service Division,

Investigation Section All Districts

Planning, Resources and Research
Division r Abolished,P.

Microbiological Laboratory - - - - Plant Operations

Chemical Laboratory

All Other Sections

Engineering Division

Division

Plant Operations
Division

Planning and. Develop-
ment Office

Distribution Engineering Section - Planning and Develop-
ment Office

Special and Major Projects
Section Planning and Develop-

meht Office

Subdivision, State and City
Improyement Water Sales and

Service Division4.

NEWLY EST \BLISHED

District: Honolulu, Windward, Central, Leeward

Office of Planning and Development

Operations Support Services Diviston

Management Improvement Office
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In addition to providing more p'ersonal end convenient

service to the public, the DiStricting Plan would contribute

to operational efficiency. Some of the practical results of

Districting as thear
tr
elate to operations and costs are in-

.cluded in the following paragraphs:

1. Implementation-of the Districting Plan pro-
vides an opportunity to reduce the excessive
number of supervisory levels, provided that
management acts decisively to eliminate some
of these levels.

2. Travel time to and from job sites and overtime
expenses can be cut significantly by placing
more of the Board's service functions in the
field and closer to where they are needed.

3. Vehicle and field equipment repair should be
markedly improved and costs reduced by moving
the Automotive Section from Beretania Street
to the repair capability; major.repairs will
be handled At Kalihi. .

4. The direct diSpatch of vehicles' and equipment
from the Districts will reduce travel time,
fuel consumption, tire wear, and wear and tear
on vehicles.

5. Districting will result in quicker response to
emergency situations and customer complaints.39

The Report of Districting Feasibility yielded some

serendipitous benefits. For example, the study suggested

that the- Board consider having its groundskeeping functions

performed by outside contractors. At present, annual

groundskeeping expensep are as follows: .

39Ibid., ppli 54, 55.
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Direct salary payments: $250,000

ftedical, retirement, FICA:. 62,500

Vehicle, eqtqpment, fuel: 200,000

TOTAL: $512,50040

The Pritchard report suggests that this is an exorb4.-

tant amount of money to expend for a non-productive func-,.

tion.

Meter Repair could also be abandoned as a direct func-

tion of the Board of Water Supply work' force %- Meter repair

costs about a quarter of a million. dollars per e r:i41 sala-

ries and fringe benefits. A good estimate of total operat-

ing costs for meter repair is about $500,000 annUally. Mk.

Pritchard speculated that if both meter maintenance and

groundskeeping were contracted out, there could very44eIl be

a savings to water consumers on the order, of $500,000 annu- '

.

ally. 41
.,

40 Ibid., pp. 61, 62.

41 Ibid.,qp-, 62-, Manager and Chief Engineer, Edward ;..-
Hirata acted in becember,:1974, to cut -groundskeeping costs
by recommendin the transfer of-the-Boardl.s Nfluanu plant
nursery operations and six facilities- totaling 5.99 acres-of
land to the Department of Parks and Recreation. At the
present time, all of the lands and.faciiities in question
are being used for parks pur,pose'S.Although theDepartment
of Parks and Recreation will maintain the ldndsand provide
recreational improvements, ownership and rights,of-adce'ss
will remain with the Board of Water Supply- The transfer is
expected to reduce the Board's groundskeeping expenSes, an
at the same time provide the public with enhanCed'recree-
tional opportunities. Documents relating tQ,...:ne transfer
are as follows "A Review of Land Holdingetf-ReqUirementS and
Land Policies of the Board of Water Supply," a report re-
leased by the Board in. June, 1968; ,E&iardHirata's letter of
December 19, 1974, to the Board recommending the transfer;
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0

At this writing, it is too soon to know whether the

,Eoardi its
0

toward-Mr. Pritchard's concepts andrecommend4tions. The

management and staff will respond positively

0

.writer believes that these management concepts and reoommen-

dations should'be put into effect, 4nd that the result will

be beneficial to the Board arid to its customers t ughout

Oahu...
I

Afp'

1F
It appears that savings from'the Districting Plan and

"b lt-tighteningu measures undertaken by Manager,and Chief

Engineer, Edward Hirata will come too late to Pievent a0

water rate increase July 1, 1975.

rate increase Occurred in 1970.

'R.. :W. Beck and Associates

.Th&Boa:rcr s most recent
...

Iri September of that-year,

recommended, and the Board

adopted-, the-following schedule of rates:

A monthly,service charge based on meter size plus:'

$.37 per 1,000 gallons for the first
50,000 gallons,

.30 per 1,00.0 gallons for the next
350,000 gallons,

.22 per 1,000 gallons for the next
1,000,000 gallons,

i7 'per 1,000 ga 1ons for, the next
1,400, 00.gallons.42

Edward':Hirata's letter of January 8, 1975, to Mayor Frank
Fasi advising him of the proposed transfer of lands; and
Mayor Fasi's getter of January 17, 1975, replying to the'
Manager and Chief Engineer and accepting the transfer in
principle.

42R. W. Beck and Associates, Water Rate Study
'(Seattle, Washington, R. W. Beck and Associates, September,
g970), p.. I -5.

F.
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In the Water Rate Study, R. W. Beck projected the

Board's operating expenses and revenue requirementi from

fiscal year 1971-through fiscal year 1975, and stated that
0

the new rates should be adequate to meet revenue reqhire-

ments through June 30, 1976.43 UnfOrtunatelyt R. W. Beck

underestimated revenue requirements over the four year

period ending' June-30,'1974 by $1,979,000, or 3.2% of the

Board's total operating revenue.44 The Board discoVered and

publicized the existence of the revenue shortfall in Novem-

ber; 1974. At the Board's meeting of November 20, Manager

and:Chief Engineer reported that in view of the disparity

between the projection and actual performance, the Board

would.be left with a balance of only $23,000 as of June 30,

1975. If the present rate 'structure were maintained after

that time, there would be a $6,500,000 budget deficit by

June 30, 1976. The writer,-as'Chairman of the Board of

Water Supply, went on record with the following statements

In this time of recession and'inflation we Board
members dislike even the thought of increasing water
rates.

(But) without a rate increase we would be forced
to initiate cutbacks in service and system

43Ibid , I-7.

44Honolulu board of Water Supply, "Comparison of
Projected and Actual Operating Results as Projected in 1970
Rate Study Vs. Actual Four Years Ended 6/30/74" (Honolulu,

'Hawaii:, Honolulu Bgard of Water Supply, November, 1974).
The entire report is relevant. (Mimeographed.)

I }ai
FL I t.
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improvements. Such actions would not be in the
public interest.45

At the November 20 meeting, the Board authorized the
,

firm of Brown and Caldwell to study the Board's revenue

requirements and recommend a new schedule of water rates:

On December 60 1974, the Board received a letter from R. W.

,BeCk and ASsociates explaining why their projection had been

wide of the mark: For theklour year period ending June 30,

1974, R. W. Beck underestimated operating expenses by 1.4%

and overestimated Metered water sales by 5.40. Over 40% of

the $1,979,000 deficit occurred in metered sales_in FY 1974.

Beck predicted an increase in revenue from 'metered sales of

$626,000 for that year, when in fact revenues declined by

$207,000. In fairnesg to-Beck it should be pointed out that

no-one at the Board of Water Supply anticipated a decline in

. metered sales in FY 1974.' R. W. Beck defended their 1970

,
Water Rate Study and its projections by maintaining that the

variances in amounts over and under estimates are relatively

small when the time span and general economic conditions are

taken into account. 46 Nevertheless, the Board is faced with

the. need toraise water rate in order to maintain its sol-

vency.

45John Henry Felix, Statement b the Chairman of the
Voard of Water Supply on the subject of water rates. Novem-
ber 20, 1974.

46R. W. Beck and Associates, Letter to the Chairman
and Members of the Board of Water Supply on the subject of
water rats and revenue projections, December.6, 1974.
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The writer is convinced after reviewing the evidence

that the mishandling of the computer issue and the manage-

ment deficiencies revealed in consultant Leo C. Pritchard's

two reports havb contributed to the threatened deficit.

EdwardHirata inherited a truly challenging management

situation at the Board of Water Supply when he becgMe Man-

ager and Chief Engineer in March, 1974. During the past

year, Mr.'Hirata has earned the respect and confidence of

every member of the Board. The members themselves are com-

mitted to providing the executive leaderstip necessary to

ensure that the Board will y out its responsibilities to

the public both effectively aid efficiently.

As a step toward meeting these responsibilities, the

writer would like to conclude this chapter by .offering a

..--"---Statement of the Board's primary responsibility and listing

management objectives for the Board, to attain.

The primary responsibility ofthe Board of Water,Supply

is to provide the people of Oahu with an ample supply of

high quality water at the lowest possible price.

The management objectives of the Board should be:

1. The formulation of a comprehensive Water .

Policy as a guide to action.

2. Competent and effective administrative proc-
esses..

lb
3. Full cost consciousness and cost control.

4. COntinual review and improvement of the organ-
ization structure and functional relationships
within the organization.,,

173
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5. Effective communication between the Board and
other government agencies, and between the
Boa41 and the public.47

160

47Issues, Goals and Objectives for th' Seventies and
Beyond, published by the City and County of Honolulu, pro-
vides a model for the establishment of goals and objectives
by municipal agencies.
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Chapter

THE SEWER ISSUE

The question of whether to combine water.supply-opera-
-

ti(ms.with sewerage functions became an important Island-

wide issue in the 1974 election campaign; it may become an

important issue again in 1976.

The first 38 miles of Honolulu s sanitary sewer system

was completed in 1901. From that Year until 913, to

Territorial Board of Health operated the. sewer system. I

1913, the'Territorial Legislature authorize& the transfer of

water and sewer functions to the City and County of Hono- /

lulu. Fom 1925 to 1930.the Honolulu Sewer and Water Com-'

mission helped'upgrade the administration of the system. In

1932, two Years after the HS&WC merged into the Board of-

Water Supply, the_Board turned over all -sewer plans- ando

records to the Department of Public Works, City and County

of Honolulu. As,mentAoned in Chapter 2, Frederick Ohrt and

his staff were primarily concerned with water supply, espe-

cially the conservation of water resources, and they favored

.returning sewer-related functions to the City-so that they

could concentrate fully on Oahu's water supply problems.

' 7,
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The sewer and water systems re ined completely separated
ff

,from%1932 to 1974.1

e 4

The sewerage system has expanded over the years to

meet increasing demand: from 38 miles of sewer mains in

1901,. to 175 miles in 19301 to over 300 males in,1948. By

late 1973 the system included eighteen sewage treatment

plants, forty-two pumping stations and over 1,300)miles of
II

sanitary sewer mains. While these figures show considerable

growtifand investment in Oaht's sewerage'system, it should

be kept in mind that no sewage -Veatmdnt'plants are pres-

ently serving metropolitan Honolulu. Over 55 million gal-

lons of untreated sewerage are being discharged into the

ocean through theoSand Island outfall every day. We can

expect this situation to change within the next few years.

When'the United States Congress passed the Federal Water

Pollution Control Act of 1972, the elimination of the dis-

charge of pollutants into navigable, aterways became a

national goal. The Sand Island Sewage Treatment Plant is

already under construction, and plans are well underway for

the Honouliuli and Kaneoh ailua plants. The Sand Island

Plant will have the capacity to treat 82 millkon gallons of

1Brown and Caldwell, Study of Financial Policies and
Sewerage Service Charges 'Honolulu: Honolulu Board of Water -

Supply, 1973),, pp. -le 272, 2-4; George F. Nellist, "Build-
ing a Modern Water SyStem," p. 3.
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sewage per dayv the.dscharge of raw sewerage into the ocean
..

offHondlulu will beCome a thihg of the past.2

Although, the Division of Sewers, Department.of Public
0

.,
,

c"% ,,,.

WOrks, operated the municipal sewer system from the 1930's

-I
,

until 1974,., proposals were made from time to ( time to combine

water suppfy'and sewer functiofis on Oahu. During the late

19'60's a d early 1.970's, such ropoals began to receive

serious consideration and s g ficant support in the commu-
,

1969, Mayor Frank Fasi asked the Board.of Water

, Supply to marry out_astudy of the'feasibility of consoli

dating.the'Division of Sewers under the Board. The Board

submitted a..detailed report in October, 1969'. T0 report

concluded that, "Under joint operations, the consolidation

and elimination of duplicate functiOns' and the completion of

long-range programs on a fully coordinatedi,basis could

result in savings and pUblic benefits in the form of im-
r°

proved water and sewer services." The report suggested that

the success of a,combined'sewer-water administration on Oahu

would depend on establishing a satisfactory method of fund-

'ing-sewer operatiOns. Sewer operations could be fully sub-

sidized by the City, or funded by assessing a sewer user

.0

2Brown and Caldwell,,pp. 2-2, 2- 6,'5 -8, 5-11; U.S.
Congress, Federal Water'Pollutiph Control At (P.L. 92755Y;
Izaak Walt.= League of America, A Citizen's Guide'to Clean
Water (Arlington, Va.: Izaak WaltOn Lb ague of. America, under
contract with the U.S. Environmental Protection Agency,
1973). The entire publication is relevant.
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,charge,or by 'ome combination of these two mdthoda.. 'she

report recommended that,/ if a merger were t.6 occur, the

11

/
. ./

4 .v.
Board shoul4 be grant'ed authority to establish sewer service

2 s'

charges ap:d to vell'bo d in order to finance 4pital im-
. /

/)rovements and operat'ons: .

The Board's Report,list4 Seven .argumenta

joint administration:

1. There would be improved cot0f* chverid design
and engineering; both .v.gopera=aild.6ewpt operd
tions Uti14.ze similar hydraul1C-facilities
such.as pumping stations, treatment plants and
IrApelines.

,

2. There Would be iriereased effectticenes in terms
of the prevention of water pollution and the
reclamation. of waste water.

3. There WouJid be improved coordination in re-
Search, planning and construction.

4. The Bdard of Water Supply has the,capability to.
handle billing and collection procedures for.
sewer service charges.

: There would be a savings in manpower due to
the joint use of personnel: inspector, Main-
tenance'men, pump \operators, technicians,
groundskeepers, etc.

.1,
6. .Integration would mean that'the joint use of

facilities, laboratories, field offices, yards
and storerooms would become practical.

7. The integration of sewage. pumpIng operations
into the Board'aelemetry, supervisory-'con-
trol and computer systems would bd.practical
and would increase over all,Operational effi-
Ciency.

3 Preliminary Feasibility Report on the Proposed
'Consolidation of-the'DiVi&sion of Sewers,__.;City and County .

Department of public, Works. Under theiondlulu Board of Water
Supply (Honolulu: -Honolulu Board-OfWater Supply,
pp 3-5.

178
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The main argument against joint adminiqr4tion boiled
-

down to a potentigl public relations problem: people might

oppos'e joint administration on the grounds that it would

increase%the possibility of sewerage contamination of fresh

water supplies, lApelines, etc.4 The Board's report made it

clear that the weight of professional opinion favored the

mergpr of-the sewer system under the management 'of the Board

of Water Supply:

In'the Spring of 1972 two events occurred that were
O

significant for the sewer-water merger and interesting as a

case.study in intertgoveknmentaS relations in Hawaii: the
2

State begislature considered Senate Bill 1437 which proposed
.

the transfer of sewer funcitions' to the Board 6f Water-Supplyve

and the City Charter Commision votecLto adopt a proposal

mandating the transfer of the sewerage systemfrom:the

Department of Public Works, City and County of Honolulu, to

the Board of Water. Supply.$This proposal became part o the

Revised Charter for the City and County, And was accepted by

the voters ,in November', 1972.

The Revised Cha er'was.written by a Charter Commis-

,sion composed of respo sible and knowledgeable citizens who

met and deliberated fo a year prior to the 1972 general

eledtionsl The members of the Commission wanted to increase

the Op4nness and responsiveness of.the City government to
e

-thEk eople of Oanu. The 6mmiss'on hoped to sliar4 a City
. ,

.

4 Ibid., P. 41, 44.



.92

3

166

ircrnment that could not only meet people's needs, but

anticipate their needs for the future. 5

The Charter Commission considered the responsibilities

of each agency of the City government. George Yuen, Manager

and Chief Engineer of the Board of Water Supply, testified

before the Comhission and referred totan American Water

Works Association (AWWA) Committee Report on the joint

administration of water and sewerage facilities. The AWWA

Report concluded that "many of the administrative and oper-

ating functions of the two services are in general so paral-

lel that some form of joint operation is'-both economical and

highly desirable." Mariy of-the 1,079 cities joining in the

study reported that joint,'administration provided better

coordination as far as waste water recycling wal'concerned.

9 Combined operatidhs were judged signifibanq.y,mpre economi-

cal in. terms of adminitration, engineering-and operations.

a

.Apd the study noted a significant nationwide rend toward

.
. combiningoVaker supply- and :Waste water functions under a

Q

single admi'histrative roof. Half of the cities with joint
.0-

administration'estimated savings resulting from joint admin-

istration,of up tb 39% for. administkation, engineering and .

design .bosts., 'Three out of five Of the respondeqs

, $ .

/ 5 0 ..

Final',Report of the Charter Commission, City and
County of Honolulu,-1971-1972 (Honolulu: Charter Commission,
City andfleounty of Honolulu)., pp. ai, 7. 0

- 1

71,

0

o e

a

O.

0 0
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estimated savings of up to 39% in operations, maintenance

/and collection costs.6

Mr. Yuen °s testimont; and the Board's reputation for

effici.ency'provided the context fore Charter Commission's

discussion of a transfer proposal. At the meeting of

April 11, 1972,..Commissiaher Daniel Tu le of the.University

pf Hawaii, informed the members of the exi fence of Senat=e

Bill 1437 then under consideration by the State Legislature.

Senate Bill 1437 ordered the merger dt county sewer opera-

tions with the county boards of water supply. Dr. Tuttle

was convinced that the Bill was an 'unconstitutional viola-,

tion of Article VII of the Hawaii State Constitution. The.

Article in question prevents the Ioegis,laturq from transfer-

ring an agency from one department of the City to another:

Charter provisions with respect to a politiCal sub-
division's executive, legislative and administrative
'structure and organization shall be superior to
statutory provisions. . .7

Dr. Tuttle advised the Charter Commission to considet

a proposal that would transfer the functions of the Sewers

DiviSion, Departmentof Public Works, to the Board of Water

6Committee on Joint Administration of Water and
Sewerage Facilities, American Water Works Association,
"Joint Administration Water/Wastewater Works," Journal of
the American Water Works Association, Vol. 63, No. 4 (April,
.1971), pp. 199-202.

wc,

7Hawaii, Constitution, Article VII, Section 2. '

1S1

.-..
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Supply'in order to prevept any conflict between the City and

the State over the passage of'Senate Bill 1437.8

Mrs. Mildred Kosaki, Charter Commission Secretary,

suggested that the Commission should at least consider thg

transfer of the BWS tb the Sewers Division, Department of

Public Works. Commissioner David Trask objected on the

grounds that the Board is-operated more efficiently than the

Sewers Division. No evidence was brought forward to support

thiS contention; rieverthelebs the members of the CommissiOn
ew7

accepted Trask moved for the tentative adoption of

a proposal that would provide for the transfer of sewer

operations to the Board of *ter Supply within three years
.

of the effective date of the Revised Charter'. The record

shows that Mr. Trask's .motion was carried by the affirm'ativ

'vote 'of all light of the Commissioners present at'tbe meet-

ing.8

At the same time the Charter. Commission was consider-

ing the transfer, the State Legislature was deliberating

Senate Bill 1437. The Bill was the workof Senate.President

David McClung. Its aim was stated clearly and ditectly:

The purpose of this Act is to transfer jurisdic-
tion over waste disposal and sewerage systems-from
divisions or departments of counties to boards of

8'Charter Commission, City and County of Honolulu,
4 Minutes of the Charter Commission Meetings, Meeting Number

54, April 11, 1972. p. 18.

9lbid., pp. 18, 19.
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water supply in counties with a population in excess
of one hundred thousand.10

-,The rationale for the transfer was also clear. The

Federal Water. Quality Act of 1965 recognized the-high cost

of:planning, building and operating modern sewage treatment

facilities, and provided that' thS Federal government would

reimburse Statesfor up to.55% of the cost of new sewage

treatment plants. But rembursement was conditional upon

the sound financing and management of the local sewerage

system.

Senate Bill 1437 mandated the transfer to the Board of.

Water Supply because:

1. Wastewater disposal is closely related to water
supply; bothfunctions shduld be operated and
administered by a single entity in tcie inter-
est of efficiency, economy and public safety.

2. As an autonomous agency, theBoard of Water
Supply can issue revenue bonds on an incremen-
tal basis in order to finance the development

. of sewage treatment plants withoUt undue hard-
ship to-the-taxpayer.11

Hawaii had committed funds for the building of sewage

treatment plants and'Senate Bill 1437 was intended to pro-

videprotection for the State's investment.

Charter Commission Chairman, Andrew Ingi took a lead-

inch role in coordinating action between the Commission and

the Legislature. He made sure that copies of the Commis-

sion's transfer proposal were made available to both Muses

°HaTiaiii, Senate Bill 1437-72.

llIbid.°
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of the
9

Legikatute. He conferred with Senator McClung, and

informed the Commission that the Senator wgs'sympathetic to

the opinion that the matter'of the transfer should be solely

within the jurisdiction of the Charter Commission anelthe

City and County government. McClung pointed out that the

Senate was primarily concerned with receiving reimbursement

from the Federal Government for State funds committed to

build sewage treatment facilities. And since the State had

committed these funds, it had the right to transfer sewer

functions from one department of the City to another. Di.

Tuttle's response to McCiung's position was that the Legi.s-
.

lature might indeed by able to provide for the funding

aspect of building.seWage treatment plants, but that right

did'not include the power to transfer functions from the

Department of Public WorkS to the Board of Water Supply.12

The' Legislature vas sttisfied that the purpose of pro-

tecting the State's investment in sewage treatment plants

would be achieved by the Charter Commission's proposal to

transfer Sewerage operations to the B d of Water Supply.

As a result, Senate Bill 1437 died in the House. 7

Article,VII, Section 2, of the Hawaii,State Constitu,,

tion which prevents the Legislature from transferripg
A

Charter-mandated functions from one, City department to
r\ /

another, hasynot yet been tested in the State Supreme Court.

12Minutas: of the Charter ComnissiOn Meetings, Meeting
Number 55, April 13, 1972, pp. 11Y12.

4
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In the opinion of.tir City Corporation Counsel, the Legisla-

P ture has the authority to allocate responsibilities to the

City, and it may remove functions fom City control and

return them to the State, but the"Legislature"may not trans-

fer functions from one. City department to another:13

In October, 1972, the United States Congress passed

important amendments to the Federal Wqer Pollution' Control

Act. The new law provided that the States were no longer

required to commit funds for the construction-6f sewage

treatment plants. The Federal share of funding was raised
A

to 75%, with local governments paying the remaining,ex-

penses. So, with the passage of the amendments to the

Federal Water Pollution Control Act in the fall of 1972, the

5-1

ration for Senate Bill1437, mandating the transfer of

sewer operations to the'Board of Water Supply in order to

protect the State's financial commitments, no longer ex-

isted.14

9n
November 7, 1972, the voters accepted the Revised

Charter by the following margin:.

' Yes, 98,672 83%

20.,274 17%15

13Richard Sharpless, Corporation Counsel, telephone
conversation of Novemberw12, 1974, confirming a memorandum .
issued Novemler 6, 1974./4FederalFederal Water Pollution Control Act, Public Law
92-500. .

15Honolulu Advertiser, November 8,-1972, p. 1-1A.

185
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Section15105 of the Revised Charter mandatgli,"the

orderly trahsfer to the Board of Water Supply . . . of the

sanitary sewerage systems of the City." In June, 1973, the

City Council passed a Resolution setting January 2, 1974, as

the effective dpte of the transfer. On that date, the Board

assumed the full responsibility for the-.plahning, engineer-,

ing, construction, operation and financlng of the sewerage

system.

The financial aspect of the merger became crucial.

Operating expenses ,for the Sewers Division in-Fiscal Year

1973 were $7.3 million, and these. expenses.could be expected

to rise with the Island-wide modernization and expansion of

the sewer system. Capital e penditures for the Sewers Divi-
.

sion had averaged $5 million, to $6 million, per year. But

for the net several years the Board of Water Supply would

have to spend an average of $11 million, per yeac. In order

to meet Oahu's growing need for modern sewerage service, the
-a

magnitude of the capital improvements program would be un-

precedented in the history .of the City of Honolulu. More-

over, additional funds would be .required to enable the

Island-wide sewerage.systemutomeet Federal and

quality requirements.

Sewerage treatment plants will be especially expen7

sive. The Sand. Island plant will cost over $44 million;'tlie

Honouliuli oiA'$50 milliOn; and.t.he Kaneohe-Kailua

plant, over $j3 ;pillion. The Board would not haw to.Shoul-1

to water

der the entire cost' of these facilities. The Federal Water
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Pollution Control Act will% provide 75% of the funding, and

the State of Hawaii can be counted on to pay M%. 16 But in

order to qualify for this tederal and State assistance, the

BOard'would have to adopt a system of user charges to ensure

that all of the recipients of waste treatment services pay
0

their proportionate share 'of the costs of operating and

maintaining the sewerage treatment facilities. 17 The aon-

cept of a sewer service user charge''is based on the princi-

'ple that, whenever pOssible, theindividual or entity

benefiting from a municipal service ought to pay a fair

share of the cost of-that service. It is an illusion to
o

bury the cost of sewerage service among.other municipal ex-
.

penses financed by 'the City property 'tax. It is much more

efficient to isolate :the individual's share of the expenses

when this i /possible (and .it is possible in the case of

sewer services), and require the individual to pay an equi-

table user charge. ,WhEin the citizen pas-the user charge,

he has an increased incentive to hold sewerage officials

(and perhaps the city administration) reSPonsiblefor the

efficient operatjLon of the hewer system.

The national trend is clearly, toward the sewer service

user cparge. A survey aoncluctein 1969 b *-the Athricanl
/

Water Works Association among,2,500 cities cg

17

populations

Hawaii, Revised Statutes, 1973,, Act,118.,
1.--

1

Federal Water_Pollution Control Act,--072,,,Sedtion
204; A Citizen's Guide to.Clean Water, p. 32.Water,

.,..

sto,
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exceeding 10,000 showed that the number of cities deriving

revenues,through a sewer service user charge had increased

to 83% of the cities responding to the survey. Today that

figure its closer to 90%.18

In March, 1973, the City Council authorized the firm

of Brown and Caldwell,, Consulting Engineers, to undertake a

study-of the waste water system and develop an equitable
e\(

means of recovering-the costs of operAing the system.:

Brown a d Caldwell completed their report in November, 1973.

They recommended that'the residents of a single family home

be charged a base tate of $5.25 per month and .22 per 1,000

gallons of metered water consumption up to 11,000 gallons.

Since the typical single family home _Oahu uses about

8,800 gallons of water per month, the average sewer service

charge for residential users would be 7.-19 per month.

Charges for hon-residential users would be based on the size

of the water meter,and on either the amount of metered water

Cops
0

tion, or metered waste water discharge. The charge

for pumping a cesspool would be $18 per service.

-Cesspool ping has been a difficult problem for the

City and County over the years. There are about 16,000

cesspools on the Island of Oahu. ApproXimately 9,000 of

18Committee on Joint Administration of Water and
Sewerage 'Facilities, American Water Works Association, Vol.
63, No. 4 (April,,1971), pp. 1997202; Honolulu Board of
Water Supply, "Board of Water Supply Statement to the
Council," Honolulu, January 22, 1974. (Mimeographed.)

A
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these are defective to some degree. Of these 9,000, two

thirds require periodic pumping, and the remainder are

treated chemically. Brown and 14well estimated that $18

would-be a fair price for the occasional pumping of cess-

pools. They also Tecommen d that a ceiling of $96 per year

be placed on cesspool pumping costs so that even if a cess-

pool requires frequent pumping, the cost would not exceed

the annual cost of the average sewer service user charge.

There was,no intent to 'penalize residents using faulty gesS-
,

pools. The Board's objective was to eliminate as many of

these defective cesspools as possible)oy extending modern

sewer services throughout the Island during the next several

years.19

The writer was convinced tIat the schedule of rates

proposed by Brown and Caldwell were fair and reasonable in

their application to all sewer service customers. As Chair-

man of the Board of Watei Supply, the writer wen/t before the

public on three occasions in early December, 1975; to inform

the community about the need for sewer service user charges.

The public was invited to testify and comment on the pro-

posed charges at a hearing ex4ending over three evenings, in

.three major population centers of ,the Island: Leeward Oahu,

Windward Oahu and Central Honolulu. Section 7-110 of the

City Charter permits the Board to hold public hearings at

its own convenience in the Board's Public Service Building.

19Brown and Caldwell, pp. 8-16' to 8-20,-11-15.

189
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But the members of the Board intended to go beyond the let-

ter of the law and provide a meaningful public forum at

times and places convenient fdr the people of Oahu.2°

The public hearings were well attended, and they

became the forum for some spirited discion.. Several

citizens, testified against the proposed charges on the

,,grounds that the proposed rates would penalize homeowners

using water to irrigate their lawns and tree. After all,

they contended, irrigation water does not constitute sewage,

so why should they, be requir d to pay a sewer service user

charge on the basis of their monthly water consumption?

John Luthin, of Biown and Caldwell, replied that it is prac-

tically impossible' to measure residential sewage on a me-

tered basis, thereAsnot d city in the nation that meters
p

residential -waste tirater", and that his "firm is justified in

assuming that,the amount of water taken into a home is pro-

portionate to the amount of water that goes into the sewer-
,

age system. 21

Leeward residents were/Particularly concerned a out

the proposed user charges. Several of them contended that

the charges would be particularly burdensome since the Lee-

ward side of the Island is relatively dry, and lawns require

20Honolulu Board of Water Supply, "Opening Statement
1y John Henry Felix at IpubiliC Hearings on Proposed Sewer
System User Charge6,1i Honolulu, December 6, 1973. (Mimeo:-

graphed:)

21Honolulu Advertiser, December 5,1973, p. 1.
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somewhat POre irrigatiOn in! Leeward' Oahu. Other Leeivard

residents complained that th $18 cesspool puinping Chage.

would be unfair to peoplej,in their dist4ct4 because of the
y.

high 'number Of ceiSpools on the Leeviard side. As Chairman

Of tice Board of 'Watek Supply;, the writer assured the citi--

zens",t.hat'Ithe $18 pumping chage wOuldthe usec,to improve

service. (in t ctt .4hile cesspool pumping was undei the

Board'-,s adminisatien, /the waitillsi,period for cesspool

pumping.waS reduced trot upwards of ten days to just a .sin-
"A_ 0.

glee day. in most parts of the Island) .
22 The writer advided

the citizens that the sewer service- user charges aFe needed
,

if Oahu's sewer system is to qualifir'for Federal funding..&nd

comply with Federal and State law. 23

Our efforts notwithstanding the public reaction *in

the Leeward District was particuldrly negative. Thit,

tion was especially significant;beCause(Leeward residents

found . a leading Island political tigur% George., Akahane , the
City, Couriciltan representing Leewaid' 6011, to lead the bat -,

,

tle against the 'sewer user chaff0e ,q

.1) 1.1

At the December 6 heating Hat, Washington Inte'rrdediate
".q,

-

School in centra.1 Honolulu businessmen raised important.

objections to the proposed charges;. Del ,mon,ie and 'dole 07

of ficials point , out that their companies. already ope4te,

22Honolulu Board ofWater Supply, B.W.S. Weekly
Summary, Vol. 2, No. 43, JN-Ovember 8, 1974.

23Honolulu Advertiser , December 6 1973, p Al.
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at an annual loss, and the additional charges could of eft

their ability to conduct business on Oahu. Hawaiian Tuna

Packers, Ltd., Meadow Gold Dairies, apartment'and hotel

owners spoke off' reduced profits and the necessity of having.

to pass some of the user charge on to their cus-L:1Merg: Fred

Bennion, Director ofl the Tax Foundation of Hawaii, suggested

that,the Board reduce the proposed charge by loweringthe

$5.25 minimum monthly rate' and relying more an additional

metered charges. Bennion also suggested that, somescheduled

sewer projects be delayed in order to reduce the tax burden

on Oahu residents. City Councilman, Frank Loo, told the

meeting that, he hadoasked the City Council's research of-

fice, the Office of Council Services, to examine "the'in-

equities" in the proposed, sewer service user Charges. 24

On January 22, 1974, the writer went before, the City

Council to make, once again, the case for proceeding with

the merger and adopting the proposed sewer sekvibe:user

charges:

This entire matter has been considered by the
Charter Commission and voted on by the people. To
delay or rescind the user'charge would.result in
costly delays in 'the capital prolgram In 'addition,
it would be contrary to the EPA requirement .that a
service charge must be, or will be, in force before
Federal.Funas will Abe granted. To reconsider the
entire.'propoSition'at this time Would be'costiy,
would endanger our qualifications forliederal Funds,
andwduld be a serious blowtothe morale of our
employees. Since a'service charge must be imposed
regardless of whether the seWerfunctian is located

24Ibid:, December 7, 1973,
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in the Board of Water Supply or some place el e, we
believe'we should be allowed to proceed. . 15

a -

d
'Two weeks_ later, the February '7 meeting of the

. (

,oBoard of- ater Supply 'the Board forr9a;ly adopted the sewer

Service user cha'rges and Set April, 1974, as the date when

these charges wpuld become effective,, City Managing'Direc-

179

.
.

,

tor, Paul Devens, appeared at the, meeting and,assured.the

°---- Board and the public th''t the City Administration is CoM-
g. - r -

. .

.... /
°,mit d to red40.flg property taxes to offset the sewer serv-

1/

.

.

D.

...... ..icie user charge.26 :so
0,

lo
the City Council Meeting of March r4% less. than twa

weeks before the effectve date of'tile neW'charges, Council- .

man George Akahane int oduced two momentous i esalutions.
-<,..._ ,

r The first'ca1Xed for the:postponement'of the effective ate
1 /

Of the sewer user charge froll'Aprilpl; to,,DeceOper,31, after,

the Ndvembe4,elections- The Second resolution would allsOw

the voters in the Novewber
k.

electionS to. transfer sewer oper-'
a ,

t---.
ations back to 'the Dep rtm nt of Public Work's.- Councilman'

, .

Akahane pack his position clear atdaBoard of Water Supply

"k>

0

ro

' meeting on March 28:_

.1 agree that the mast ...*Iffici
water operations under one oOf.
'Strongly, and 1 am sitie-aklag as j
that all water operations _should be under City
Supervisimext.f. - . ..

The transfer of ple sewers to the BoArrd pf Water
SUpply was included in' the, ,City'Ciiy-Charter

.

. . H4(
25Honolulu Board of Water SUpply, "Board of Water Supply

.

Statement to the Council," HOndlulu, January 22 ,74.
(Mimeographed.)

26- \Honolulb Advertiser, February S, 1974; pp. ih,1, A6:

nt way is to*put
I feel very.
st one Counci man,
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approved by the voters in 1972.- All issues were
lumpedtogether. . . . One of the unfoftunate things
in the Charter is that people voted for the transfer
without knowing a sewer charge was to follow.27

0

There is (i good deal of merit to Councilman Akahane's

pbsitioft. In the chapter on institutional response to water.

supply needs, the writer discusses-the relative merits ofat
three alternative directions for Oahu's water'supply System:

N,

modified semi - autonomous. status; private ownership;, and as

Councilman Ak hanp has suggested,-opeiation of the system by '

the -City and County.. The writer has consistently' and pub-

1ic113' maintained that these three alternatives should be-
, ->

carefully and objective147 examined; the public should be

well informed about them, and the electorate should have the

opportunity to make an intelligent and informed choice among
a

the alternatives..

At the same time, as Chairman of the Board ofOater

Supply, the writer was committed to implementing the merger'

of Sewer operations with water supply functions within the-

existing semi-autonomous framewbrk, The electorate :-had man-
,

dated the transfer to the Board in November, 1972; and it

was clear that a 'Sewer service User charge was essential to

the lawful and effective operation of the sewerage system.

The time had coiketo let the City Council and the pub,-

/ lic know that the Board would not give up the merger without

a fight. At 'the April 11, 1974 meeting,,the Board voted

.27Honol,u1 Star-Bulletin, March 28,,1974.

a
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4 request the, City Council to rescind 'the two resolutions

introduced by Councilman Akahane: the resolution delaying

the effective date Of the sewer. service user Charges, and

the resolution/that would put a Charter amendment on the

November ballot calling for the return of sewer operations

to the Department of Public'Works.28,

At the City Cou cilmeeting of April 23, six of the'

ffine Councilmen indicated that since sewer service user
o

charges constitute a form of taxation,hese charges should

be set by the Council as the elected' representatives of the.

people, and not by n appointive Board. Douglas Carlson;
04

the Advertiser's Cit Hall Writer, expressed the opinion

.,alt._ /n

[

that th Council majorit. was moving towar'placing
1

a Char-

4), /terame dment on the November ballot calling for the Board
"'

of Water Supply to relinquish its.semirautonoMous status and

come under the directonOf the City Council.29

The Board mettwo days later and'Manager and Chief

Engineer, EdwardHirata, serVed notice to
.

the Council tha.t

delaying the effective date ofsewer service user

dhatges to the end of.the year would be an expensive propo-

sition:

L think the City' Council should be made fully
aware- '`the impact of its actions. -Since they have \
deferred the sewer user charges for nine months, I
think they have an obligation,to pick up the ball
and reimburse us for, what we've already spent. 0

28Honolulu Advertiser, April 12, ,1974, p..B1.
. . . .

29 Ibid., April 26, 1974, p. A8.
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Mr. Hirata estimated that the Board had already spent,

$728,000 on the ntrger.30
,

At the same April ,25 meeting,, the icaird took up ap

important legal question. The Board had asked the Corpora
,

tion Counsel, which normally providea legal services for the

Board, for an opinion'asto whether the Bbard, Or the City.

COuncil, has the authority to set the effective date for,
.

sewer service. charges. . The COrporation Counsel ha4, answered

that although theBoar4 may determine Ehe rate of charges,

the City Council ,ha-t- tie right to set the effective date.
A

The:Board Wts not satisfied with this-reply, and, at the

°

April 25 meeting, voted to Beek an ialit'side legal opinion.

,

.Later 'that day,4YoAiaki Nakmoto, First Deputy Corporalion

Counsel, advised the Board that Section 7-116-of the city

4.
Charter prohibits the Board from obtaining outside legal

assistance sihce4litigation.4 not involved in the matter

der discUssion. Although the Board was effectively

blocked from seeking outridelegal assistance, the Board's

Apiil meetings constituted a determined effort to preveAt

the dissolution ofthe sewe<'-water merger.31

The Board and the City ma ntained their positioris

throughout. the summer montha'. Councilman Akdhane'-,s April
, .

30 , .

.
. .

Honolulu Advertiser, April 26, 197A, . A8; Honolulu
Star-bulletin, April 26, 1974,-p. .0.4.

,,.

31Honolulu Advertiser, April 26, 1974, p. M14; tele-
phone conversation with Yoshiaki Nakamoto,Deputy Corpora-
tion Counsel, April 25,1974. , . .

%
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:resolutions passed the Council, and early in Septbmber the

Beard voted unanimopsiy to oppose the City Charter amendmene

that would appear on,the ballot,in November calling for the

transfer 'of the Sewers Division back to the Department of

Puklic Works.32

. A week later, by a vote of 474 (with amajority needed
o

for passage), the City Council's Committee of the Whole re-

fused to vote out Councilmap Ak e's resolution to amend'

17 City Charter and create a nelw City Department of Water.
'4..

Thus the issue for the voters to decide in Mp ovember was

whether sewer operatibns would remain with the Board-, or be

transferred back to the City.33
6

On October 23i 1974, less than two weeks before the

.
14)general eleong, Councilman Akahane.prOsented his position.

to the voters in:the Advertiser's "Commentaiy" column:
,

If voters.Voteon.General 5lectki_oh Day in favor
of returning the ,sewers progam to the City( the
,sewer use fee may be de red to 1978 or thereafter.

' Further; ,.he amount to be charged thereafter could
be about $1.4.35 at today's costs, whereas the- amount
that each family will be assessed by the Board of
Water Supply effective December 31; 1974, if voters
reject the transfer, is $7.67 per month at,today's
cost.34%

the opinion of the writer, Akahane's position

ignored the value of combined operations, and igriored the
,

fact that,the costs of buiLdi and operating a modern

32Honolulu Advertiser, September 10, 1974; p. A8.

33Ibid., September 18, 1974, p. A8.

34Ibid.6, October 23, 1974, p. A15.
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sewerage system are unavoidable; they will have to be paid
/ I.

one way or, another in order for Oahu to comply with Federal,

law: Nonetheless, the writer and 'the Board recognized the '

attractiveness of Akahane's argument to an,electo'rate al-

read) feeling the ill effects "of inflation. The Board

remembered the spirited opposition to' the\Rioposed sewer

user charges at-the public hearings in December, 1973..

The Board had been tying to inform ,the public about'

'_the sewer issue from the time of the public hearing through

the spring and summer of 1974./On ,October- 3, 1974, with the

election still a month away, the members of the Board agreed

to ,appropriate $10,000 for a public information campaign

against the charter amendment. The Board based thisdappro-,

priation on an oral opinion from Deputy Corporation Counsel

Nakamoto, that the expenditure would be proper.. A few dayS

later, the Deputy Corporation Counsel issued a written opin-

ion to the effect that the expenditure of public funds for
we

the,informa ion effort would be illegal. Hp maintained that

he had issued his bral,opinion without fully understanding

the pApdse of the appropriation. Mr. Nakamotg prOhibited

the use of public funds. on the ground that the iformation

effort would serve a partisan purpose, not a public one. He

cited Campbell V. Stainback, 38 Hawaii 310, and his tvn

%/ruling ol JanUary26, 1970, prohibiting the City Council

S
DO
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from using public funds to support the reapportionment:of

the City Council, as precedent for hispdecision."u

In 'order to Comply _with
,

voted to rescind the appropriation at'a special meeting'held.

e written opinion, the Board

OCtober 16., 'By rescinding his Original ,opiniorG the Deputy

Corporation Cpunsel dealt the Board a real setback. Valu-
a

able time was lost in the effort to launch a- "home stretch"
Aq

information campaign prior to the election. The Boa\rd was

prevented from including an informational leaflet,in the

October billing

sion meant that

having adequate

time.
(

to water customers. In additiopp, the deci-
"/

the Board cou /d no longer be certain of

funds' to p.urchase 'newspaper (space and radio
J

The reversal, of opinion caused the,Board significant

public embarrassment. The Star-Bulletin and Advertiser

editorialized that the Boart3 had acted in a questionable

manner by deciding to appropriate $10,000 for the public

information campaign. The newspaper placed itself in a

tsomewhat conlkadiCtory position by expressing a lack of .-4

confidende in.the Boarll, while at the same time supporting

the "Board's attempt to retain combined sewer -water opera

tions.36

--,

35Honolulu Advertiser, October 17, 1974, p. A7; Edward
Y1/4,Hirata, Letter to the Honolulu Board of WaterSupply,

11

October 16, 1974; Yoshiaki Nakamoto, memorandum to Ron
Bennett, dministrative Assistant to the City Council Chair-
man, Jan ry 26,'1970.

36 Star-Bulletin & Advertiser, OctOber 20, 1974, p. B2..
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Despite this. unwarranted criticism, ,and in levrof

their own commitment to keep -water and sewer Operations'
/

together,. the five appointed memberpof the Board, acting as

indi.voiduals, formed a committee to fights proposed Char=

o

186

ter amendment. The Committeefor.Combined Water and Sewer

Operations 'spent approximately $3,000 for newspaper announce-

ments anditadio time during the week preceding election day.

The newspaper.announcements pripted Questioi 1,'"Shall the

city Charter,be amended to return the Division of Sewers*
a

from the Board of Water °Suply"back to ,the Departnallof

-Public Works ofthe City and County of Honolulu?" and asked

P
.the electorate to vote "No" for four. reason's:

t

416

1. the transfer would result in the loss of close
to one million dol ars already invested in the
merger.

2. A '1No" vote would mean lower over-all cost of
administrgtion and,operation.

3. It would also mean better control of water
pollution.

B4

4. And it would mean controlled development of
water re-use. o

, . r V
A total. 3Q sixti-second announcements on three popular

Honolulu radio station's carried substantially the same

message.37

In the closing d4Vs'of the campaign, the,Chamber of
a

Commerce of Hawaii, the Hal#aii State Federation of Labor and

37Statement from Fawcett- McDermott Associates, Inc".,
to the Committee for Combind Water and Sewr Operations,
November 10, 1974; Honolulu Advertiser, Octdber 31, 1974,
p. All.
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International Longshoremen's and Warehousemen's Union

(ILWU), Local 142 joined the Star-Bulletin, the Advertiser
0

and the Committet for Cpmbibed Water and Sewer Operations in

publicly endorsing a 1NO" vote on the proposed Charter
/

O

amendment:

'On ElectiOn Day the voting was so close on

that it was late in.the,evening before the results were

-

4

"Yes" on Question 1: '93,944

"No" on Quetion 1: 91,05138

By a narrow margin the voters had decided to. at least.
I

-

tempprari4y separate sewer services from, water Supply func-

tions on Oahu. An analysis of'the voting returns shows a

heavy "Yes" majority in Pearl-City, Ewa, Waipahu and

Waianae. The same Leeward areasof Oahu that had opposed

the sewer user4ehaues at the public hearings provided the

votes to send sewer operations back to the Department of

Public WOrks. At least the Committee for C9mbined Water and

Sewer Operations could take some consolation from the fact

that the public information campaign was effective even

though it hdd been hampered by the Deputy Corporation

Counsel's decision prohibiting the use 'of Board funds. The

absentee voters, those who had not been exposed to the

38*Eilsn K. LOta, City Clerk's Certification of Elec-
tion Results, Honolulu, HaTkaii, NoveMber 26, 1974.

zr)
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Committee's informatironeampaign, vote:, "Yes" by a 60% to

a

40% mar.gi Among' the voters who cast hgir ballots o,

Election bay (and who had been exposed to_ the informational

program), the results showed a razor thin margin Of "Yes"

vot:
. s7

4 "Yes". 90,955 or 50.6%

Mr" 89,074 or 49.40) ..

°I The writer cannbt help but think that giveri'a litt)_e more ..

time, and 'a little, more money, the 8Ommittee could have

reached more people, more often, and the "No" vote would

have prevailed.

Precincts with a high concentration of defective cess

pools voted "Yes" on Question 1. Brown and Caldwell cited

three such areas where cesspools will not be repladed by a

modern sewerage system for several years due to the unavail-

ability of 'Federal financial : Ewa Beach, Kahaluu and

Waialua- Halejwa. Precincts in these areas voted as f

Precinct _Location

Ewa Beach Elementary School

Ilima,Schoolf Ewa, Beach

Kahaluu School

Question 1

Yes No

538 343

1,168 707

'786 630,

39Office of the Lt. Governor, Unofficial Gen eral
Election Results, Honolulu, Hawaii; NoveMber 5, 1974).

/



Waialua High Schoo

Haleiwa Elementary
es
chool

e
9

650 603
Boa- ,

457 4-00

14,599 2,683

57.3% 42:7% 40
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In the finar analysis, in the writer's. opinion, most

of-the 93'944 people who Voted "Yes" didsobedause-they

wanted to4salie money on the sewer., user- charge, not because .4.

. ,
they believe that seweragegoperations and water suppry °per-

.*
cc,

'ations, aught to be kept.separte, and4not becadse of-any

jAss of copfidence in the, Board's leadership. In the days
ti

.

following the election, Mayor Fasi and Councilman Akahane
.

.looking ahead to the'1976telections,6re-confirmed.thei'r

position, that water and sewer operations should be adminis-

tered under ore ,roof, apa that3 Oahu's water'supply,agency

should be a Departmdnt of the City and County.

On De.cemer 3I;A97P4,,the Board of Water Supply relin-

quished control of sewer olleratlions tO-the Department of

Public Works. Three) days later,the Star- Bulletin-

. /

rinted,an editorial on eleven fundamental problems f

Honolulu's future. One of the'prOlem areas was- sewers and

water:!
4i`

The .Cha ter amendment:returning the Sewers
sion to Public Works Department leaves sewer and
water a nistration separate. Long-term recycling

40B own and Caldwell, pp. 10-7; Unofficial General
Election Results, November 5, 1574.
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ne ds suggest (theCity) 0)uncil will have to con-
.. .

s'ddr getting them bacX 'tOge&her.410

The editorial leaves 4 basic question unanswered:

Does the Star-Bulletin.faVar combined ope rations under the

, Board of Water Supply, o under the City and County?

either case, the writerhbpes that during the next eig0 een .

months 7the. will have a genuine opportunity tc examine

. the-merits of,combinedsewer-water operations, and the mer--

its of the Severat irstitutiional directions open to Oahu's

water. supply 6ystemi-J.

41Hondlulu Stir- Bulletin, January 3, 1975,.p. A2P.
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Chapter 6

) INSTITUTIONAL RESPONSES TO WATER SUPPLY NEEDS'

Institutional responses to.water supply needs are at

-least as important as technological responses. Institu-
.

tional esponses may occur at the municipal (Island-wide),
. . r.

'-leVel, at the Statewide level, and in'the area of relation-

ships between municipalities and. the State.

Theke are several institutional goals as far as water

supply functions on Oahu are concerned:'
a

. .

1. To i rove the water supply agency's accounta-
bility to the public.

.

To increase operational 'efficiency so that
high quality water supply service is main.,.9
tained at the lowest cost to the public.

2.

/

4. To &prove communications with stake agencies. /
_ e .

In,oraerio achieve these goals, there are th basic
,

To improve the short-range and long-range'
coordination of water supply functions with
other municipal functions.

institutional options at the municipal level:

1. Modified semi - autonomous status (recoimended
modifications a. through e. are listed below). 1

2. Private ownership and operation.

3. Operation as a Department of
County.

191,

203
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The first optpn is to maintain. the sent-autonomou8

?
status of the Board of- Water Supply,- but Todify thq Board's

operations by taking some, or all of the following steps:
0

a. The first 'step is to .open a meaningfill
dialogue with the City Council. In 'testi-
mony before the City Council on Septem-
ber 17, 1974, the writer pointed to
specific areas in which conbunications
should be established on an ongoing tesis,).
between the City'Council and the3oard of 4

Water Supply. The Council recognizes the
need for this dialogue and wqhhave contin-
ued the dialogue in subsequent meetings.
Theopening of commdnications with the'
City,Council .s unprecedented in. the his-

. tory of -Ole Board of Water Supply. It is
accuratg,to say that many opportunities for
uh-4,rst ng and communication between
the Board and the City CoUncil have been
lost over the years because the Board has
-gua4dedrits independence too jealmiSly.
Water supplyactivities must be s en in
the perspective of Island-wide pl nning
and service activities. As dema d on
Oahu's ,finite water resources ncreases,
the relative insularity enjoyed by the
Board in the past has become a "luxury"
that neither the Board nor the community
can afford.

0
b. A second step is to open and maintain a

dialogue with the-City Administration. ,As
Chairman of the Board of Water Supply, the
writer has I:Ten concerned about improving
the coordination of the Board's activities
with those of the Department of General
Planning, Depa4tnient ofj.,andUtilization,
Department of Public Wbeks, the Department
of Housing and Community Development and
othervDepartMents of the City and County.

In a letter written October 18, 1974,
the writer made the following Suggestion
to Mayor Fasi:

I recommend ,that a Coordinating Committee com-
posed of representatives from the City Administra-
tion, the City Council and the Board of Water Supply
be formed for,the purpose of forging a closer work-
ing relationship between,our agencies, the objective
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° being to better integrate water and sewer pluming
into overall city. programs.'

%.
eSection 5-494,of the City,Charte-au-

thories an Executive Planning Committee
CozisiAing of the ,Chief Planning Officer,

e Managing Director, the Chief Budget
Officer and "such other members of the .

executive branch as the Mayor may ap-
point." The purpcese of the Executive
Planning Committee is as follows:

(To) assist the:Department of General Planning by
providing information as to the needs of, the City.
It shall also assist and advise the Mayor and
Departments dnodettrmining priorities, in evaluating
studie1 s and new programs and in developing programs.'

Although the- Executive Planning CoM-
mittee has not been active, it is a tpoten-
tial vehicle for the ,eoordination of Board-
of Water Supply planning and operation's
with the activities of municip41 gov-
ernment. In a letter written November 17,
1974, the writer recommended toMayor Fasi
that the Manager and Chief-Erigineer of the
Board of Water Supply be appointed to the
Executive Planning Committee in orden to
achieve a closer working relationship
between the Board, and the City Adnilnistra-
tion. The writer recommended that, the
Public Work's Director also be appo,inte-ar to
the Committee in order to maintain a dose
working relationship between water supply
and waste water disposal functions. On
December 5, 1974, Mayor Fadi acted on this
recommendation by appointing Mr. Hirata
and MK. Kazu Hayashida, the Public Works
Director, to 'serve on the Executive Plan-
ning Committee.2

c. A third step is to open and maintain .a
dialogue between the Board and the State

1City and County of Honolulu, Revised Charter of the
,City of Honolulu, Hawaii, 1973, p. 17.

)

2Frank F. Fasi, let er from the Mayor to Robert: Way,
Chief Planning Officer, ity And County of Honolulu,
December 5, 1974.

I.

0:1



a

Jf.I'

0

194

bepartme t of Land and Natural Resources
1DLNR). Historically, the Board has
lailq4to utilize the substantial.res arch
and:Applied development capability of.
Division of Water and Land Development,
DLNR. At a time when research 'activities
are increasingly complex, and increasingly
costly, it is essential for the Board to
cooperAe fully with DLNR and all public
and private agencies and institutions that
are involved in proViding financial sup-
port and technical assistance for water
supply and water resources research.

The year 1974 saw the first meaningful
interactioneraction between the Board and DLNR

'that anyone can 'remember. Manager and
Chief Enginger, Etivrd Hirata, worked
closely with Robert Chuck, Director of the
Division of Water and Land Development, to
coordinate ,the Aptil, 1974, meeting, of the
Oahu .Water Users Association. Thip meet-
ing in itself signalled a new willingness
on.the part of the BWS to communicate, with
public.4pd private entities that share a .

vital concern or-Oahu's water resourbes.

Another sign of changing a itudes
toward inter-governmental rela 'ions on the
part of the Board's management is, fact
tha,8,,for the first time in histOOP, the
Board is cooperating with the DiVision of
,Water and Land Development inorder to
obtain funds for water resource develop- \
ment on ahu from the State Le4islature.3

Thep are several reasons.why 'there.7-
has been so little fruitful interaction'.
between the Board and DLRR. From the
Statewide perspectille.,vthe Honolulu Board
of Water Supply enjbys,the immense finan-
cial and administrative advantages that
result from the presence of a concentrated
populatioh of water triers. Onthe other
hand, large areas of the Neighbor Islands

7b lack the concentrations of people that

3Interview with Earard'Hirata, Honolulu Board of Water
Supply, November/4, 1974; interview with Robert Chuck, Divi-
sion of Water and Land Dbvelo6ment, November 4, 1974.

'7
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make a modern water supply system economi-
cally feasible. In order to compensate for
this situation, the State has directed its
water resogrce effort primarily toward the
Neighbor Iglands. Another reason for the
minimal interaction of the Board with DLNR
oir the years is tthat Board management
has simply failedtt seek the cooperation
of DLNR until the past yeaer4 the Board has
had a "go-it-alone" attitude. In addi-D
tion, personalities have played a consid--
*werable role in this lack of communication.
The.o6jective shopld be to structure
institutional, relationships so that per-
sonakrelationships (or lack of them) 'do

not prevent the coordination of water-.
related activities. Communication should
not depend merely on the presence of'like-
minded managers in leadership positions;
itshould be lydllt into the structure of
institutional relationships. Communita-
tion must become routine. Water supply is`
too vital a function to leave to coordi,-

)P nation of water-related activities to
chance. p

The Hawaii'Ground WatextUse Act pro-
. yides for the institutionalkzation of com-

munication between t. e Board of Water
Supply and DLNR. Section 4 of'the Act

sates
that the Manger of the Board of

Wter Stpply shall e invited to partici-
'

. pate as an ex-offi o member at all meet-
ings of the Board f Land,and Natural
Resources whenever ground &tater resources
are being considered.4

O

- Although the law provides very clearly
for this institutionalization of contact-
between the Board of Water Supply and the
Board of Land and Natural Resources (BLNR),
the BLNR has not invited the Manag r of
the Hoard of Water Supply to any of its

meetings. In order to assure compliance
with the law, and increase the opportuni-
ties for communication, the writer has
asked the Manager of the Board of Water
Supply to request an invitation from BLNR
so that he may attend all future meetings

, .

4Hawaii, Revised Statutes, Chapter 177, Section 4.
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relevant to grounct water resources and
development.

1

d. A fourth step is to increase the accounta-
.bility of the Board ogwatet Supply to the
elected representativ s orthe peop e by.,
granting the City Council some, or all, of
the following poqerS:

(1) Authdrity to,veto any c15;.ision made
by°the Board of Water Supply (a 2/3'
majority of Council members Would be
required to veto, and the :council
.would hVve up to 30 aayS to veto a.
'decision' of the Board).*

(2) AuthOrity to.vpto a Board decision to
raise (pt. lower water rates, and /or
authority to veto .a Board decisibn to
issue revenue bonds, and/or authority
to veto the Board's annual operating
-and capita' improvements budgets,.
and/or authority to Veto Rules and
Regulations issued by the Board.

(3). \ Authority to appoint an independent
audit of the financial affairs of the
Board of Water Supply. Section 7-107
of the City Charter presently holds
the Board responsible for appoiating
a certified 'public accountant to make
an annual audit of the Board's finan-
cial status. The writer proposes
that the City Charter be amprided to:
grant the City Council the authority
to contract for thiS annual audit.

Checks and balances. are an important.
aspect of the American government system.
No public agency should be isolated from
the checks and balances that haye contr.ib-.*
uted so much to the equity, dutability and
flexibility of.our democratic institu-
tions. The writer prbposes that the
accduntability of the Board of Water Sup-
ply be increased, and its semi-autonomous
status'modified by the adoption of City
Charter amendments embodying some combina-,

tion of the above suggestions.

e. A fifth step is to raise the level of pro-
fessional expertise of the members of the
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Board of Water Supply by enacting the fol-
lowing:

(14) A revision of Chapter 54, Section 12,
.-Hawaii,Revised Statutes, to require
the Mayor of each county to select
members of the county board of'water
supply - according to specific profes-
sional driteria...4. Under this concept,
one 1oard member would be a regis-
tered enginv,pr, the second would be a
certified public accountant, the
third would be a practicing attorney,
the fourth would be a registered
planner, and the fifth, a qualified
administrator. Each member would be
required to have'at.least five years

,.)of- -,.experience in his area of exper,
tise. And each of the five appointed
members would receive'fair compensa-
tion for his professional services.

° (2) A revision of Chapter 54, Section 12,
Hawaii Revised Statutes enabling the
Director of the Divisio of Water and
Land Development to sere as an ex-
officio member of the Honolulu Board
of Water Supply. At.present, the

4State's ex-offiCio representative on
`the Board its the Director of the
State Department of Transportation.
The writer suggests that the Director-
of the DiviSion 'of Water and Land
Development, DLNR, is much more inti-
mately concerned with water resource
conservation and, development than the
Directorof.the Department of Trans-
portation. The Hawaii Ground Water
Use Act, Chapter 177, Hawaii Revised
Statutes, recognizes the role of the
Department ofLand and Natural
Resources in the yater resource
field. It is time that the ex-
officio membership of the Honolulu
Board of Water Supply reflect the
coordination of State and municipal
water development activities that the
Legislature intended Aop it passed
the Ground Water Use Act.

THe above recommqndations, a. through e. shou1dtpro-

vide for improved inter-governmental communication,
4

211
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increased prdfessicmalization of the membership of the- ,--

'41

-Board, and various modifications of the Board's semi-
.

autonamous status. A seCond institutional direction should

also be Considered: the operation,of Oahu's water supply,

system as a privateenterprise. There are sgme real advan-

tages to-this proposal. For one, Oahu's water supply agency .

'would come.under.theextensive regulatory authority of the

State Public Utilitie0 Commission (PUC). Ch4pter 269,

SectiA 7, Hawaii Revised Statutes, indicates,the extent of

the power of the. PUC:

Ite. Public Utilities Commission and each Commissioner
_shall have power to examine into the condition of
each public utLlity, the manner in which it is oper-
ated with reference to the safety or aacommodatgon
.c)f the :public., the safety, working hours, and es
of its employees, the fares and rates charged by it,
the value of its physical ptoperty`,=, the issuance by
it of stocks and bonds, and the disposition of the
proceeds thereof, the amount and disposition of its
income, and all its financial transactions, its
business relations with other gersons, companies, or
corporations, its compliance with all applicable.
state and federal laws and with the provisions of
its,franchise, char'ter and articles of asOpciation,
if any, its 'cl,assifications, rules, regula'tions,
practices, and service, and all matters of every
nature affecting the eelationg and transactions
between it and.the public. .

In addition to the accountability provided by PUC-reg-

ulakion, the Oahu water supply agency, as a private eft-ter-
.

prise, would be hed.d_accountable to its stockholders.

Moreover, the incentives involved in operating the utility

as a private enterprise can be expected.#.o increase the

agency's productivity. Another advantage to this proposal

is that the sale of the assets of the Board f'Water Supply,
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w&.ild bring a great.deal of money into the treasury of the
o

City and County. At. the close of fiscal 1974, the net worth'

of the Board of Water Supply amounted to $136,601,372.5

The are several disadvantages to the proposal to

bring Oahu's water supply system under private ownership and

operation. One objection is'historical.:. during the 19th

Century there was a nationwide tendency to abolish private

ownership of water supply utilities in favor of public own-.

ership. The reason for this trend wa that privately owned

utilities occasionally failed to meet the water supply needs

of some members of°the community on the groun'ds that prOvid-

ing first clp§s service would not be profitable. Today,

with the regulatory authority of Public 'Utility Commissions,

\there is no reason to believe that a privately owned water

supply utility would fail to meet its responsibilitids t

the entire community.6

A more substantial diffieulty.is that the process of

moving from municipal 'ownership would be highly complex. At

present,. the Board's employees are protected by civil serv-

ice. Many of our employees would be reluctant to give up

this security in order to work for a private water supply

Honolulu Board of Water Supply, Annual Auditor's
Report for Fiscal Year 1974. The entire report is relevant
to a consideration of the Board's net worth.

6Based on a reading of the Annual Reports c;f the

Indianapolid Water Company and the Louisville Water Company,
Inc., the writer offers these two agencies aajexamples of
first class', privately owned and operated 'water supply

utilities.

' 13
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agency. Board of Water Supply employees are members of the

22,000,member Hawaii Government Employees' Association. As

cited in Chapter 5, HGEA Ekecutive Directdri David, Trask is

knOwn to favor maintaining the Board's semiLautonomous sta-
4'

tus. It would be'unrealistic to expect the HGEA to react

favorably toward a proposal' to turn Oahu's water supply

agency over to private management.-

It
Over the years the Board has acquired a good deal of

4

land from the State in.ordee to meet the water supply needs

the community. The State granted theselands.with the

1 realization that the Board is a municipal entity. It

is reasonable' to assume that in the process'Of 'Moving toward

.private ownerShip, the disposition of State lands granted to

the Board would be highly complex; perhaps it would be pro-

hibitively

There is yet another difficulty. The City Council,

i

and for that matter, many members of the State Legislature,

are committed to the belief. that operating the.; water supply

system is as much a municipal fanction as providing police

and fire protection and other basic City and County serv-

ices. Although there are some real advantages to private

operation it would be realistic.to expect considerable oppo-

sition from the City AdMinistration and, the City Council on

philosophical and practical grounds.
a

Recalling some of the goals of institutional change:

improving accountability to the public, increasing opera-

tional efficiency, and improving the short and long rang'
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Oordination'of water-related functions with other municipal

. agencies, thee is a third possibility in additibn to either

modified semi-autonomous status, or private ownership. The

Oahu water supply'sys em could become a Department of the

City and County.

One adv ntage of such'a proposal would be tha,t the

operation of the Water supply agency would be fully account-

able to the elected repre.sentatives ofthe people. 'The City

Council would provide the same detailedregulation of the

City and County water supply agency that the Public Utili-

ties Commission provides for privately owned utilities. The

City Council would supervise the agency's operation and it,°

ir

v.-would determine water 'rates. T e Mayor would be held
a

accountable to the el,ectorate every four years for the oper-

ation of the water supply agency. The coordination of short

a
2 :

jand long term water-related activities with other municipal

functions would be enhanced by removing an institutional

barrier to coordi ation: the Board's,semi-autonomous status.

Water supply planning would become an integral part of the

City's general planning function. Moreover, all of the'

advantages discussed in Chapter 5 that accrue to the com-
J
bined operation of water supply and sewerage Systems could

be expected to result from the integration of the water sup-

ply with waste-water dispoSal functions under the Department

of Public-Works.. These advantages include substantially

increased efficiendy in administration (including data
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processingY, operattorie and engineering in addition

improved coordination of public works activities.

Another c076idera*tion in:returning the water supply

o system to direct municipal control is that such a change

would be relatively simple. The City Council would, have to

pa a resolution mandating the change, and the electorate

would have to approve-it at the polls. The°seven member

Board of Water' Supply nee&not be eliminated; It would

serve in an advisory capacity. In order to advise the City

effectively on the administration of the water supply sys7

tern, the members should be selected on the basis of.specific

-expertise,in engineering, p'lan'ning, finance, law and admin-.

istration.

Several arguments could be advanced against changing

the Board's semi-autonomous status. One line of thought

might be that the BoL.d has done an outstanding job.over the

years as a semi-autonomous agency. In view of this success,

why change the'Board's status? If there are shOrtcomings at

the Babid, and reforT'is needed; why would'it be necessary

to change the board's status while making these reforms?

Another line of thought might be that to return the water

supply function to the City could inject undue political

'influence into water supply functions. In the opinion of

the writer this last supposition is espeqially naive because

it ignores the fact that political considerations have

always played a role in key Board of Water Supply decisions.

The crucial questions are whether, or not, a poNLt.ical

216
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consideration benefits the public; and whether,,or, not,.it

increases the accountability and efficiencyof the water

supply system.

As far 7 a Statewide institutional :response totwater.

r
resource feeds is concerned; the writer proposes the est.tib7

lishment' of aState Environmental Protection Com ission and.

a bepartment of Environmental Protection to serve as the

administrative atm,of the Comml.ssion.

'Ir/P

The Commission would be granted the followihg author-

ity:

1. To regulate the conservation and development Ai3
of ground water resourees,throughout the

,State.

2. To regulate waste water disposal, and to Pro-
vide, in cooperation with the Federal Govern-
ment and the County governments; for the
.planning; development, construction and opera-

.

tion of-sewage treatment plants.
a

.

3. .To control air, water,,noise, solid waste
any other type of environmental pollution
found in the State of HaWaii.

4. To coordinate, with.lhe'cooperation of the
Counties, a Statewide response to the closely
related problems.of water resource management,
waste-water disposal and pollution control.

5. To coordinate the State's water resource.man-
Agement, waste.wateidisposal and pollution
control activities with the Federal government
research and financial assistance programs in
these fields.

and

.

6. To coordinate a Statewide research effort
through thp cooperation of the Counties, the
University of Hpwaii, and other public and
,private agencies intended to improve water
resource management, waste water disposk 1 and
the protection of the environment throughout
the State.

217
Q
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The:countwater departments and bOards of mater Sup-

ply
.'

would -tetain the operational control of their 'respective

water supply:systems. The writer riognizes. .that the non-
.0

contiguous-character of the Island-Lco ulttbs provides Hawadi
t

, 1
.

with the ge, grap potentia l! for efIective home-rdle admin-
.

, .

'istration 6 ., m cipal services. T Ehe State

. , /

%
Protection Commission, and the Department of Envitonmenal

,

,

Protectionwould deal with Statewide water resources .con-
, if

cerns:

'1. The acquisition of Federal and State support
for Water resources research and developmept

k throughout.the State of Hawaii.

2. The coordination of Federal, State and County
water resources activities.

3. The coordination of watervrelated planning,
research aid development within the State of
Hawaii. Water-resource technology (desalting,
recycling, impounding,- etc.) is a special con-
cern here. \A combined,agency could be espe-
cially effectiVe in the field of waste water-. -
reclamation and recycling.

'4. In the field of ater .lesour,ces ' allocation ,
the Commission would provide a forum for the
settlement of difference6 among the State's
Municipal, agricul5ural, industrial and mili-
tary water users. 0 .

,,

5. The /
CoMmission Would design and implement ,a'

.. ,,

coMbrehen ive program, for the conservation and
developm it._ of --t-he State's water resdurces.

'the increa ing demand on Hawaii's finite water re-
7:.

sources, and the close relationship among water resources''
//.

man gement, aste/water disposal and pollution control
- /

rec ires e establiOmentof.a State Environmental Protec-

ComMission. The, succesS'of--the Commission would depend

O

74.

4,1(.3



205

upon the active participation of the counties. In order to

provide for this active participation, the wfiter proposes

the establishment of an Environmental,yrotection Board in

each of the four counties. The members of these boards
4

would'..be selected by the Mayor ,of each county on the basis

of specific expertise in one of the following fields: engi-
,

neering, law, planning, finance-accounting and administra-
.

tion. The members of theseldounty 'Environmental Protection

Boards would be charged with.the dual responsibility of cOm-
,6

municeating the need and capabilities of individuals and

entities in their community to the State Environmehta/

Protection Commission,-and coordinating their County's

'
environmenal protection etfor-Lwith the State's program.

The writeroffers the following suggestions for the

composition of the County Boards and the State Commission as

-a springboard for further discuss.ion. Each County Environ-

mental Protection Board would consist of five memberg ap-

pointed by the Mayor of the Co nty to staggered five year

1115P

Manager of. the County Water Department or Board of Water

terms. The Mayor of each County would designate the Chair-
,.0)

man from among the five appointed members. In addition, the

Supply, and the County's Director of Public Works, would
%

serve on the County Environmental Protection Board as ex-
,

officio members with voting rights.

The Chairman of the County Board would represent the

County as a voting member of the State Environmental Protec-

.,tion *mission. In addition, the Manager of the County

219
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Water Supply Agency and the County Director of Public Works

would represent the County on the State Commission as non-

voting, ex-officio members. Thus'each of the four counties

would providea voting member, and two non-voting, ex- officio

members to. the State Commission.

The Governor would apPoint five additional voting

members' to the Commission, and would select the Chairman

from among these five. Inaddition, the following State

officials would serve on the Commission in a non- voting, ex-

officio capacity:.

The Chairman of the Board of Land and
Natural 'Resources.

The Director of the Department of
'.Planning and Economic Development.

The birector of Health.

'And The Director of Transportation.

The composition of the State Commission could be shown

as follows:

Vo ing Members Ex-officio Members

rom tie Counties: 4 8

From a State:, 5 4 ,

T tat: 9 12

An ini ial impression might be that tie number of

members, parti"cularly the number of ex-officio memberS, is

too large. But there ai.e reasons for including 12 ex-

officio4embers on the Commission. The Commission is con-
_ t

cerned w.th the coordination of water resources management,
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waste disposal and environmental protection. The technical

expertise of the County water supply agency Managers and the

Directors of Public Works is essential to achieving effec-

tive coordination. The Directors of Public Works, for

example, will be able to provide valuable technical informa-

tion and practical experience ix the areas of sewerage

systems, waste water recycling, refuse collection, solid

waste disposal and incineration.

The same reguirents, the need.fo technical exper-
/

tise and for a fully coordinated approach to water re-

sources, waste disposal and environmental protection, are

the justificatiOn for including the four State level, ex-

officio members on thd Commission. The 12 ex-officio mem-

bers would constitute a Technical Advisory Board serving as

an adjunct to the Environmental Protection Commission. The

Technical Advisory Botd would meet separately to consider

the facts relating to water resource`, waste disposal and

environmental protetion matters, and would present their

findings and recommendations to the Commission as a whole.

In its relations with the Department of Environmental

Protection, the Commission would have the responsibility to

formulate policy, to establish rules and regulations., to

hear appeals and to advise the Director of the Department.

The Department of Environmental Protection would be a

full-fledged Department of the State Government. The Direc-

,
tor would be appointed by the Governor, and would have Cabi-

net status. As described earlier in this chapter, the

'51 113
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Commission apd the Department would be granted extensive

regulatory. authority ii the areas of water resources, waSte

disposal and environmental protection.*

DetailS of the compoii-bion of the County Boards and

the State Commission are presented here simplyas a basis

for discussion. Nonetheless, certain principles should be

maintained throughout the institutional structure: the

desirability of"active participation by the counties, the

desirability of specific expertise at both the County and

the State level, and theneed for a coordinated approach to

solving water resource, waste water.and environmental prob-

lems.

'In order to form a State Environmental Protection

Commission, with an effective administrative arm, at least

three State agencies, the Department of Land'and Natural

Resources, the DepartMent of .Health, and the Office of
at

Environmental QualiLy Control, would be required to relin-

quish certain powers and functions. The Department of Land

and Natural Resources would relinquish its authority under

the following Chapters of the, Hawaii Revised Statutes:

cl
Ch. 174, Water and Land Development.

Ch. 175,.MolOkai Irrigation and Water
Utilization Project.

Ch. 17t, Water Resources.

Ch. 177, Ground Water Use.

Ch. 178, Artesian Wells.

Ch. 179, Flood Control and Flood Water
Conservation.

4739
rs e.441
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Ch. 180, Soil and Water Conservation
Districts.

Ch. 183, Forest Reservations, Wa'ter
Development, Zoning.

The Department of Health would relinquish its author-

ity under the following two Chapters:

Ch. 328AFurnishing Potable Water.

Ch. 342, Environmental Quality (this key
Cliapter provides for the regpla-
tion of air pollution,"hateil
pollution, noise pollution and
solid waste pollution, moreover,

`Ch. 342 establishes the Depart-
ment of Health as the State
agency enforcing the Federal
Water Pollution Control Act,
Public Law 92-500).

The Office of EnviroAmental Quality Control would

relinquish its authority under Ch. 341,.Environmental

. Quality Control.

In effect, the proposed Department of Environmental

Protection would assume the responsibilities of ,the folowing

agencies:

1. Water and Land Development Division, Depart-
ment of Land and Natural Resources.

2. Environmental'Protection and Health Services
Division, Department of Health.

3. Office of Environmental Quality Control,
Office of the Governor.

The staffs of these three agencies would form tffe

administrative'backbone of the Department of Environmental

Protection. '

In the past several year ours society has come to

recoglze the existence of enviro ental limits. Wqter is
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an immensely vital resource; yet we are approaching the time

when our ground water supplies will be fully utilized. Long

before that point is reached we must prepare institutionally'

and technologically to supplement the natural supply of

fresh water. In this context, waste water should be seen as

o
a potential supplementary water resource. The Federal Water

Pollution Control Act of 1972 (P.L. 92 -50'0) recognizes the

'water resource potential of waste water, and it requires

that sewage treatment plants built with Federal assistance

under P.L. 92-500 have a potential recycling capability. On

one hand, water supply and waste water treatment are inti-

mately related. On the other hand, waste water disposal is

bound up with the problems of maintaining environmental

quality. The establishment of a State Edvironmental Protec-

tion Commission will provide a continuous institutional

response to the closely related challenges of water resource

management, waste water disposal and environmental protec-

tion.

Consider the case of a hypothetical stream in our

State. It is fed by runoff from higher elevations and by

ground water seeping and surging to the surface. Along its

course, some of its water returns to the ground (and qUite

probably to the basal fresh water rens); and its surface

waters eventually run of to the sea. The stream contrib-

utes to our vital ground water supply. If the State builds

a dam across part of the stream and,diverts some of its

waters into a tunnel into the volcanic strata, we'increase
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the stream's contribution to our ground water resources. At
la

another point along the stream, an agricultural or indus-

trial enterprise essential to the economic well-being of

perhaps hundreds of people may periodically,, or continu-

ously, discharge pollutants into the stream. Federal regu-

lations seek the eventual elimination of this kind of

pollution, yet the industry may honestly maintain' that in

order to eliminate this discharge, they will have to abandon

their operation.

Further downstream, an agricultural enterprise may,

have been rawing'irrigation waters from the stream for

decades. Clearly-that enterprise has an, interest in making

sure that the State's diversion dam does not deprive its

fields ofnan ample supply of water for irrigation. More-
1

over, the a'gricultural enterprise has a valid interest in

assuring that the farm or industry,discharging pollutants °

upstream does not jeopardize the quality of its irrigation
.1

water.

Still further downstream, swimmers and fishermen have

a vital interest in the quality and the quantity of the

water in the stream. How can these legitimate, but some-

times conflicting interests, be reconciled for the over all

well-being,of the community? Clearly, a good deal of dis-

cussion andnegotiation and compromise is necessarl-rif we

are to achieve,an equitable and beneficial solution to the

problems involved in allocating increasingly scarce water

resources. The best instit4lonal setting for the solution

,)

eg.
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of allocation problems is an institutional setting that

recognizes the interrelatedness of water resource manage-

ment, waste water disposal and environmental protection

problems. That is one of the reasons why the writer is

proposing the establishment Of a combined Statewide Environ-

medtal Protection Agency.

Let us consider another example. The desalination of

salt and/or brackish water is one of the technological meth-

Ods Hawaii may employ to augment natural ground water sup-

pliet. Since the natural supply is finite, all classe6 of

water users, industrial, agricultural and domestic are

likely to benefit froth the fresh water increment provided by

-a desalination facility. But the allocation of the desalted

water may require negotiations and agreement among several

industrial, agricultural, military and municipal water

users.

In order to increase'the quality of the waters pro-
.

ddced by desalination, it its necessary to increase the costs

ofproduction. .Yetindustrial users may require a rela-

tively low quality product (for cooling), agriculture may

need a somewhat higher quality product (for irrigation), and

municipal water slipply-'systems are likely'to require a high

quality product for domestic use. How shall these produc-

tion and allocation decisions be made? How shall the costs

be distributed? The writer suggests that the optimum insti-

tutional framework in which to make these decisions is a

combined Statewidelgegulatory authority possessing a
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complete grasp of the local and Statewide water resources

situation, and having a thorough and sympathetic understand-

ing of the legitimate needs of industry,\agriculture,

. tary and municipal users.

There ai.e two different kinds of costs involved: the

financial costs of planning, building and operating the

desalinationlicility (to be bon by some combination of
0.n

Federal, State, municipal and private funding), and the

environmental cost to the community. Desalting'iequires

energy, and one form of waste energy, heat, may becremoved

from the prodess.by discharging .coolant waters into receiv-

ing waters nearby. Thermal pollution has a detrimental

effect on the ecology of the receiving water. The legiti-

mate interests of swimmers and fishermen may be adversely

affected... Moreover, the Federal Environmental Protection

Agency can be expected to enforce increasingly stringeht

regulations against thermal pollution.

Desalination produces another kind of undesirable by-

product: salt. It may be possible to establish a market for

somj of the mineral by-products of desalination. But it

will be difficult to dispose of most of
(the considerable

quantities of brine produced in desalinatAL)n without some

environmental trade-off. Federal Environmental Protection

Authorities will lie increasingly reluctant to permit the

discharge of the brine back into the ocean. And municipal

water supply authorities can be expected to react negatively

to any plan to dispose of brine by digging tunnels and

,277
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injecting the unwanted material into the earth. Such a

practice would probably cause damege to
)

the subterranean

fresh water lens. How can the legitimate, but occasionally

conflicting interests of the Federal government, State gov-

ernment, municipal governments, industry, agriculture and

private citizens be reconciled? The best forum for the

reconciliation of thedCCdiverse interests is a statewide

agency with the authority to regulate water resources, waste

water .0sposal and environmental quality for the over all
1

well-being of the people of-Hawaii.

In order to obtain evaluation of the State Environ-
s

men al Protection, Commission proposed in these pages, the

writer provided the Manager and Chief Engineer of the Board

of Water Supply, and the Manager and Chief Engineer of the

Division Of Water and, Land Development with a copy of the

proposal. Mr. Edward Hi,rata of the Board of Water'Supply

responded favorably to the establishment of a State agency

-to administer all programs relating to air, water, solid
.

waste and noise pollution. But Mr. Hirata expressed the

4' following reservations:

1. The 21 member Environmental Pr9tection Commis:
sion would prove too unwieIdy.to provide ef-
fective ldadership.

2. Authority and respontibility should reside
with thephief executive, of the Department of
Environmental Protection.

ci
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3. The authority fOr implementing environmental
°programs should be granted explicitly to the
countiey

Mr-1 Robert T. Chuck of the Division of Water and Land

Development, Department of Land and Natural Resources, ke-

sponded as follows:

The concept of the establishment of a State
Environmental Protection Agency that would coordi- -
nate and control water resources, waste water dis-
posal, pollution control activities, and State -wide
research in these efforts, I think, is a good idea.
In my.association with many mainland organizations
in the field of water resources, I have found more
and more a trend towards combining water quantify
with water qualitz (i.e., that of placing undertone
administrative umbrella water resources, waste water
disposal, and-pollution control activities). I felt ,

that eventually Hawaii would, 'gVthe right time,
combine its activities in these fields.8

Mr. Chuck's chief reservation involved the size of the

membership of thEa Commission:

The Commission setup of having 21 members seems
a little too bulky even though there will be only 9'
voting members. I know that-you have addressed
yourself to this problem'in your paper and have
explained why you are proposing this wide represen-
tation. But experience has shown that if such
boards and/or commissions are too large, they become
cUmbersome and when members have no vote they lose
interest and tile-board sometimes becomes ineffec-
tive-9 TY

7Edward Y. Hirata, letter to the writer on the subject
of the proposed State Environmental Protection Commission,
February 6, 1975.

8RoSer-L T. Chuck, - letter to the writer on the subject
of the proposed State Environmental Protection Commission,
February 26, 1975.

9lbid.

0
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In November, 1974, the writer requested information

from Mr. Brevard Crihfield, Executive Director of the Coun-

cil of State Governments, on the status of combined water

resources and environmental protection agencies nationwide.

Mr. Crihfield.'informed the writer that the Council of State

Governmelits is conducting research in the same field, and

provided a list of eight states believed likely to have a

Combined authority. A questio naire vias devised and mailed

to the appropriate agency in each of the eight states. At
J

this writing, six of the state agencies have responded to

the questiolinaire:

Georgia, Department of Environmental Protectio

Illinois, Environmental Protection Agency,

New Hampshird, Water Supply and Pollution Control
Commission,

Ohio, Environment'al Protection Agency,

Pennsylvania, Department of Environmental Resources,

South Dakota, Department of Environmental Protection.

Since a field of only eight agencies was surveyed,

conclusive results were not expected. The survey was simply

a preliminary means of obtaining information qn thepracti-

cal advantages (or lack of advantages) of State Environmen-

tal Protection,Agencies. Virtually every research effort

uncovers a certain amount of ambiguous information, and the

information gathered from this questionnai're was not an

exception. For example, the Illinois Environmental Protec-

tion Agency does not consider itself a combined agency,

.1



although Chapter of the Illinois Annotated Statutes'

2

establishes the Agency, and a Pollution Control Board, and

states as follows:

It is necessary to establish a state-wide pro-
gram for environmental protection and to cooperate
fully with other States And with the .United States
in protecting the environment; . . . fir, water and
other resource pollution, public,water supply, sold
waste.dispagl, noise and other environmental pro -
lems ar,s(closely inter-related-and must be dealt
with as a unified whole in order to safeguard the
environment. . . .10

In the cases of the combined agen 'es serving Pennsyl-
.

vania and South Dakota, officials are awai ing the implemen-

tation of existing legislation. In New Hampshire,

additional regulatory 'authority is under discussion, but has

not yet been submitted to the Legislature., This situation

is understandable because these States and others-are in

the process of responding to the provisions of the Federal

Water Pollution Control Act of 1972 which encourages.a uni-

fied responseto water resource management, waste water

disposal and environmental protection.11

The results of ;the guestionnaire are

Question lv Does your agency haye regulatory
authority over ground water?

Annotated Statutes, Chapter =h. Section
. 1002 through 1013.

,11Based on a reading of documents, provided by the six
agencies responding to the survey, the writer believes that
Pennsylvania,is emerging as the leader in "the'environmental
protection field.
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Replies:

QueStion"2:

Replies:

Question 3:
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Al]. agencies answered affirmatively '
except South Dakota, which is await-
ing the implementation of existing
degislation,. and Illinois, which has
regulatory authority only in emer-
gency situations.

Does your'agency`/have responsibility
fov enforcing tie provisionS of the
Federal Water rollutionControl Act
(PL 927500)?

All aff.15rmative, with Pennsylvania
expecting implementation in Mafch,,'
1975.

Does your agency
National Pollutant
nation System (NPD

mini er the,
DisCharge EIimi-

permit system?

ReplieS: Georgia, New Hampshire and Ohio
replied affirmativcly. Pennsylvania
and Illinois are awaiting implemen-
tatipn. South Dakota has elected
not to participate in the optional
NPDES permit system established by
the Federal Water Po lution Control
Adt.

Question 4: Does your agency parti pate inIthe-,
State Continuing Planni g Process
described in PL 92-500?

S

Replies:

Question 5:

Replies:

All affirmative, with Illinois- ex-
pecting.impiementation.

Has the Pxistence of a*combined reg-
ulatory agency contributed to effec-
tive enforcement of PL 92-500?

New Hampshire, Ohio and South Dakota
replied affilmatively. Pennsylvania
is anticipating affirmative results.
Georgia and Illinois replied nega-
tively.

0 Affirmative:
Negative:

Question 6: Has the existence of a combined regu-,
latory agency in your State contrib-

.., uted,to the coordination of water

r.

a



resource/waste water planning and
project development?

Replies: All affirmative eXcept Illinois.

4 Affirmative: 5

Negative: 1

Questior: Haskthe existence of a combined reg-
ulatory agency helped municipalities
in your State obtain Federal funding
for sewage treatment plants under
PL 92-500?

Replies: Ohio and Pennsylvania replied affirm-
atively. Georgia and Illinois re-
plied negatively. New Hampshire-and
South Dakota did not eXpress an
opinion.

Affirmative: 2

Negative: 2

No Opinicin: 2

Question 8: In view of your experience, is it
preferable to lodge the regulation
of water resourcet, waste water dis-
posal and environmental protection
in a single State agency, or in
separate agencies?

Replies:

219

Ohio, Pennsylvania and South Dakota
replied in favor of a combined
agency,. New Hampshire and Illinois- .

replied in favor of 'eparate ageri-
cies. Georgia's reply was ambiguous.

For single agency: 3

For separate ageaties: -2
Uncertain: 1,

Question 9: In general, how would you describe
your agency's relations with munici-
palities?

Replies: .All affirmative in varying degrees.
Replies stressed interdependence and
cooperative, ,constructive relation-

, ships.

10: What do you see as the major chal-
lenge(s) facing your agencytin the
next several years?

Question
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Replies:
1

, d a: Four of the six agencies cited the
need to improve water guality (espe-
cially the quality of drinking .
water) as a major challenge.

b. Four of the agencies cited the need
to obtain the State and Federal
funding necessary to implement pro-
grams and enforce statutes and regu-
lations.

c. Three of the agencies pointed to the
training of municipal officials and
operators,as a major challenge. The
'respondents expressed concern that
municipal officials were irisuffi-4
ciently aware of their responsibili-
ties with respect to water resource
Conservation and environmental pro=
tection.
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Although the survey did not yield Conclusive results,

it succeeded in providing informatioribn a subject about

which very little is known: the practical (not simply,theo-

retical) advantages of State ErM.ronmental Protection Agen-

cies. Little is known on the sgbjectbecaull such agencies

have come into existence only recently as certain States

have responded to the passage of Federal environmental leg-

islation dUring the past few years.

The survey was successful in-another° respect: the -

letters accompanying the.questiCnnaires andletters

accompanying the replies opened communication between the

Honolblu Board of Water Supply and water resource managers

working in combined State agencies on the mainland. The

following excerpt frop the reply written by Walter A. Lyon,

Director of the Bureau of Water Quality Management,



Pennsylvania Department of Environmental Resources is an

example:

Since we seem to.have many common interests in the
field of harmonizing all aspects of water management
in a single organization, we would certainly be
pleased to have you, or your representatives visit
us here in Harrisburg. 12

The writer intends to maintain contact with the Coun-

cil of State Governments and the six State Environmental.

Protection Agencies and request information, from time to

time, on the success of their programs. Moreover, the

writer plans to review the proposals made in this chapter

concerning the establishment of an Environmental Protection

Agency for the State of Hawaii. The writer may, for exam

ple, reconsider the number of members of the proposed Com.-.

mission.

The writer is convinced of the value of a cbmbined

State regulatory agency for water_resource management, waste

waterdisposal and environmental protection, and intends ,to

present the proposal described in this chapter (together

with strong supporting evidence) to the 1976 Session of the

Hawaii Legislature' for possible enactment into law. With

this purpose in Mind, the next four chapters are concerned

with technological means of extending Oahu's water re-

,sources.

12Walter A. Lyon, letter to the writer on the subject
of State Environmental Protection Agencies, January 3, 1975.



Chapter 7

DESALINATION

Four areas of scientific inquiry and technological

applicationfre particularly relevant for Oahu's future

water supply needs. The desalination of sea water and

brackish water,-the recycling of waste water, resource con-

servation and energy constitute the four major areas of

research; and the next four chaptet of this dissertation

will'consider each of them.

At the present time, there are over 800 desalting

plants of 25,000 gallons per-day capacity, or'larger, in

operation or under construction throughout the world. These

facilities have a combined capacity of about 450 million

gallons per day. Yet tiAs figure is not so impressive when

one considers that the Honolulu Board of Water Supply sup7

(plies about 120 million gallons per day to Oahu alone.

Nonetheless, the application of desalting technology is

expanding at a rate, that will double, or triple, present

production by 1980.1

1United States Department of the Interior, 1972-1973
Saline Water Conversion Summary Report (Washington, D.C.:
Office of Saline Water, 1973), p.
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The largest desalting facility in the Western Hemi-

sphere is the 7.5 mgpd plant at Rosarita Beach, which serves

the Cityof TijuaAa-in Baja Califrnia. The largest instal-

lations in the U.S. are the 2.6 mgpd plant serving Key West,

and. the 1.5 mgpd unit providing water to Siesta Key, Flor-

ida. Plants with a capacity of up to 40 mgpd are recognized

as a practical solution to water supply needs many parts

of the world. 2

The purpose of desalination is to'improve water qual-

ity by removing dissolved gaits. Desalting processes may be

divided into two broad categories: methods which require

water to undergo a phase change during the desalination

process, and those methods which separate water and salt

molecules within the liquid phase. Phase change methods

include distillation, either by the multistage flash (MSF)

process, or by vertical tube evaporation (VTE), ana freez-
r

ing. In distillation, water must undergo a change in phase

from liquid to vapor in order to separate it from dissolved

salts. Water vapor is then condensed back into liquid for

storage and distributidn. One characteristic of distillation

2Water Desfilting Committee, American Water Works Asso-
ciation, "A 1972 Overview of Desalting," Journal of American
Water Works Association (November', 1972), pp. 690-693.
According to the Desalting Plants Inventory Report No. 4,
published by the U.S. Department of the Interior, Office of
Saline Water in 1973, there are four desalting plants at
Curacao, Netherlands Antillies, with a combined capacity of
8.2 mgpd. The largest of these plants has a capacity of
3.44 mgpd. The largest desalting plant in the world is
located in Kuwait. Its capacity is 25.2 mgpd.
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is the large amount of energy required to vaporize the wa-

ter. The l*F and VTE procesSet are designed to recover some

of this thermal energy for fe-use.on incomin4 water.3'

Freezing, or vacuum -freeze -vapor compression (VF-VC)

'is a second phase-change approach to deSalting. ,This proc-

ess relies on the ,fact,that as water freezes and ice crys-

tals are formed in solution ssolved salts remain behind,

in solution. It becomes p ible to produce Iresh water by

removing the ice crystals from solution and melting them.

Freezing has an important adVantage over distillation in
o

that scale formation and corrosibn are much less seriaus

u problems in VF-VC than in MSF and VTE. However, with pres\

ent .technology, the energy required'to operate the freezing

process is higher than the energy required for distillation,

nonetheless, VF-VC freezing plants with capacities of

100,000 mgpd are being built, and technological advances in

several stages of the process indicate a bright future for

--desalination by freezing. 4

Both phase change processes, distillation and 'freez-

ing, are most suitable for the desalting of waters that have '

a high content of dissolved salts, sea water gEor example.

At the present time, brackish.waters can be desalted at less

3J. M. Duncan and B. J. Garrick, Water Desalting in
Hawaii (Honolulu, Hawaii: Holmes and Narver, Inc. for State
of Hawaii, Department of Land and Natural Resources and U.S.
Department of the Interior, Office of Saline Water, 1974),
p. 21.

4Ibid., pp. 21, 23.

2.
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expense by using one of the single phase processes: e1ectro-

dialysis, reverse osmosis and ion exchange .5

Water remains in phe liquid phase' during the, single

phase processes. Thus, at the outset, there is a consider-

able advantage in terms of energy utilization over distilla-

tion and freezing. Electrodialysis and reverse osmosis, two

processes that depend on the use of semi-permeable mem-
o

branes, have been shown to be technically and economically

feasible for the desalination of brackish waters. Using the

standard measurement of Total Dissolved Solids. (TDS) it is

possible to conSider four water ality levels:

1. High quality'potable water: 100 to 250 parts
TDS per million parts of water. (The drinking
water provided by the Honolulu Board of Water
Supply contains about 100 ppm TDS.)

2. Minimum Quality potable water: 500 ppm TDS.

3. Brackish water: 500 to 10,000 ppm TDS. (These
are the waters best suited for desalination by
single phase processes.)

4. Sea water: about 35,000 ppm TDS. (Distilla-
tion and freezing, the phase change processes,
are more suitable for desalting waters with
high concentrations of TDS.)

In electrodialysis, electrical energy is used to drive

dissolved ionized solids through semi-permeable membranes.

Positive and Negative membrane pairs are arranged in series

and stacked in variousconfigurations in order to achieve
sst

5American Water Works Association, Desalting Tech-
niques for Water Supply Quality Improvement (American Water
Works Association, Research Foundation, for U.S. Department
of the Interior, Office of Saline Water,,1933), "p. 55.

2 59
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the 'desired degree of purity in the product waters. The two

major operating maintenance expenses in electrodialysis are

electric power and membrane replacement. Research .efforts,

have been directed toward` improving the operating character-

istics and durability of membranes, and'increasIng the over

all effiCiency of the equipment involved in the process.6

Reverse osmosis depends upon the following process:

When two solutions of different concentrations
are separated by a semi-permeable membrane, water
from the 'less concentrated solution diffuses through
the membrane to the more concentrated solution in an
effort to equalize the concentrations. This natural
phenomenon is called osmosis and has been observed
for thousands of years. Both animal and plant life
are 'dependent upon osmosis for-fluid transfer from
cell to cell. During osmosis the volume of the more
concentrated solution will increase with a resulting
pressure increase. This pressure is called osmotic
pressure. if the more concentrated solution is sub-
jected to a Pressure greater than the osmotic pres-,
sure, water molecules will diffuse through the
semi-permeable membrane to the less concentrated
'solution. The direction of diffusion is opposite to
normal. Thus the operation is called reverse osm6-
sis.7

The'feasibility of reverse osmosis as a desalting

technique depended' on the development and production of a
.0

membrane with he following characteristics:

1. Th membrane must prevent the passage of.prac-
t'cally all of the dissolved salts present at
the interface between the membrane and the
water under treatment.

6Water Desalting in Hawaii, pp. 23-26; Desalting
Techniques for Water Supply Quality Improvement, pp. 56-58.

7Desalting.Techniques for Water Supply Quality
Improvement, p. 61. .
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2. The membrane must maintain its operating
efficiency over lOng periods of time without
becoming compacted and fouled by scale and
contaminants.

3. It must be low in cost. 8

The research situation with regard to reverse osmosis

is especially favdrable. Recent advances in membrane tech-

nology have led the Offige of Saline Waters to conduct ex-

tensive studies with this process. Reverse .osmosis has

become an established process for desalting brackish waters

up to 10,000 ppm.TDS; and progress is being made toward

developing osmotic membranes with the capability of desalt-

ing sea water.9 As far as operating costs-are concerned, ,

the major.factor is the electrical power needed for pumping

the feed waters through the modules in which the reverse

osmosis process takes place.1°

In the ion exchange process, the stream of feed waters

is brought into contact with an exchange material, usually a

synthetic resin. Undesirable salt ions from the solution

are exchanged with' acceptable ions from the resin. Ion

°exchange processes are capable of either softening' water by

removing calcium and magnesium ions in favor of sod4m ions,

8Harry A. Faber, Sidney A., Bresler and Graham Walton,
"Improving Community Water,Supp4es with .Desalting Tech-
nology," Journal of the American Water Works Association
(November, 1972),, pp. 705-710.

'9"A 1972 Overview of Desalting," p. 693.

10Water Desalting in. Hawaii, p. 31.
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or removing .salts( entirely by, replacing salt ions with posi

tive and negative ions that combine'to make water. Resins

are normally recycled by rejenerating them ,through appro-

priate chemical treatment.

Most of the ion exchange systems in operation today

^produce a high quality water for laboratory and industrial

use. Only limited applications, of the ion exchange process

have been made as a desalting process for brackish water.

The ch f reason why the process has been used so infre-

quentl by
P
municipal water supply systems is the high cost

of the chemicals necessary to regenerate the ion exchange

resins. Since the amount of regenerants is proportional to

the amou t of dissolved salts removed, ionrchange, is

ited to .idemineraliza.tion of waters of relatively low

salinity. Nevertheless, there are some real advantages to
it

the proces ion exchange is a comparatively simple process,

capital investments are relative14, low, there are fewer

mechanical difficulties than.with other desalting tech-

niques, and as with electrodialysis and reverse, osmosis,

corrosion is only a 'minor problem. 11

As the Honolulu Board of Water Supply considers the

feasibility of using desalting techniques to improve the

11Maurice A. Lynch, and Milton S.,Mintz, "Membrane and
Ion Exchange Processes--A Review," Journal of the American
Water Works Association (November, 1972), pp. 711-725; Water
Desalting in Hawaii, pp. 31-33; Desalting Techniques for
Water Supply Quality Improvement, pp. 59-60.

242
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quantity and quality of the water it Supplies to its custom-

ers" the Board-should evaluate all five of the major desalt-0

inglIprocesses. Table 1 indicates the complexity of the

considerations involved in selecting the most desirable

process for a given location.
,

-In December, 1969, the Honolulu Board of Water Supply

authorized the firm of Burns and Roe, Inc. to determine the

1

feasibility of dual purpose desa Lng plantso un Oahu. The

dual,purpose plant envisioned by Burns and Roe would be

located at Kahe Point, Oahu, and be in production by 1991.

the Hawaiian Electric Company would own and operate the
.

.

power generating facilities. Hawaiian Electric would pro-
.

duce power for public consumption and sell steam and power,

to an adjacent desalting plant owned and operated by the

Board of Water Supply. Th'eeyear 1991 was chosen as a target

date because Burns and Roe' 0.ssumed that the demand for fresh

water would,exceed the natural ground water supply in that

year. The desalting plant would be of the multi-stage flash

,(MSF) type, and it would be designed to demineralize sea

water. 12

Burns and Roe examined four possible applications of

dual purpos desalting plants on Oahu. In the first case,:a

a
nuclear fueled MSF plant with a capacity of 20 mgpd would go

1 2Burns and Roe, Inc., Feasibility and Economics of
Dual Purpose Power-Desalting Plants (Honolulu,, Hawaii: Burns
and Roe, Inc., for the Honolulu Board of Water Supply,
1971), pp. 1-4.

I



TABLE 1

A COMPARISON OF DESALTING METHODS
o

Consideration Dist4lation (D)

Stage of 'Development

Design and Construc-
tion Period

- removal Capability

Sensitivity to Oper-
ating-Conditions

4
Pretreatment

Production Rate

Mechanical.
Problems

Corrosion

Complexity of
System

Energy Demand

Capital Cost

Cost. of Product
Water

a

Advanced

1-1/2 to 5 yrs.

High purity
_product

d

Low

ModeSt

Decrease4 by
scaling

e

Many

Severe

Medium

50 to 60
times IX

5 to 6
times ED

High: 3 to
5 times ED
and RO

+.1
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-Freezing (F)

Early

1-1/2 to'5 yrs.

Separation
difficult

Low

Vezy little

Constant

Many

Minimal

Highly complex

2.7 to, 35
times IX

3 to 4.5
times ED

Between ED
and D
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Electrodialysis (ED) Reverse Osmosis (R0). Ion Exchange (IX)

10 yrs. experience 5 yrs. experience Advanced

1 to 2-1/2 yrs.

Limited to 50% per
pass

.1 to 2F1/2yrs..'s

Up to 9,per-
pass, removes
organics

0-
1 to 2-1/2 yrs

,Reinoves all
ions _

High Low Low

Medium

Slight decrease
with time

Some

Minimal

Medi'um

4 to 6 'times IX

Q3

;Least of-alit
methods ° ED ED

Modest to exten- - Less than ED
sive 'and PO

Decreases with
time

Constant

Some Very few'

Minimal 'Minimal

Low Lo*

10, to 12 times IX Le'ast of all
methods-

1.2 to 1.6 times 1.6 to 2 'times

Low ---LoW

2/15

Low
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into operation at Kahe Point in 1991. In the second case,

fossil fuel would provide the power for a 20 mgpd MSF.plarit.

Burns and Roe pointed out that since Board of Water Supply

estimates anticipated an annual increase in the demand for

water on the order of three millioli gallons per day, a 26

mgpd facility would have to be built every six and a half

years. Whether powered by nuclear or fossil fuel, a 20 mgpd

plant would go into operation in 1991, a second in 1998, and

a third would follow it 2006. In case three, a 50 mgpd

nuclear powered desalting plant would go into production in

1991. In case four, fossil fuels would provide the energy

for a 50 mgpd faciAity. The first 50 mgpd plant would be

ready to go to. work in 1991 and a second would follow in

2008 in order to sty ahead of demand.13

Burns and Roe used computer techniques to estimate the

cost of water produced by each of.the four alternatives as

follows:

Case 1, nuclear powered, 20 mgpd:
$.85 per 1,000 gallons.

O ,

Case 2, fossil fuel powered, 20 mgpd:
.93 per 1,000 gallons. v.

Case 3, nuclear, powered, 50 mgpd:
.75 per 1,000 gallons:-

Xasir4, fossil fuel powered, 50 mgpd:
A .78 per 1,000 gallons.14

13Ibid., pp. 12-15.

14Ibid., p. 1 and Exhibit 1.'

J
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As expected, larger facilities were'expected to be

more economical than the smaller ones. Somewhat surpris-

ingly, nuclear power plants were judged significantly more

economical than conventional power even at 1971 oil prices.

Burns and Roe were aware of increasing,petroleum prices, and

pointed out that such increases would Contribute to the

attractiveness of the nuclear alternative. It'4should be
O

noted in thisbcontext that the price of petroleum on the

world market quadrupled in the eighteen months preceding

January, 1975.

fAlthough the Burns and Roe report is only four yegry

old, several factors indicate that the study's usefulness to

water resource managers and planners will be quite limited.

Inflated construction costs, fuel costs and interest rates

have made the report's economic forecasts obsolete. A sec-

ond probleth i .3tNat although the report points toward nu-
v

clear fuel as the most economically feasible alternative,
0

there is no discussion of the safety hazards involved in the

.operation of nuclear power plants. Even if the hazards of

nuclear fission were minimal, there is still the question of

whether the public would accept a nuclear facility on Oahu.

Burns and Roe stop short of considering these nuclear-

related probl,pY. Moreover, their ma port is too limited in

another important respect: they ignore the potential for

desal brackish water on Oahu, 'and concentrate on the
(;)

much < difficult and costly process of desalting sea

water. If they had considered the desalting of brackish

247
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water, a whole range of lower cost alternatives would have

opened up to them.

P Finally; BUrns and Roe rather naively accept the Board

of Water Supply's projection of a constant annual increase

of 3 million gallons per day j.n the demand for fresh water

on Oahu. In January; 1975, with the publication of the

Second Edition of the 2020 Plan, the Board changes its pro-,

jection from a constant annual increase of 3 milliongallons"

per day to an annual increase of 6 million gallons per day.

The Board expects the demand for fresh water to grow at

twice the annual rated anticipated in 1971. Mokeovdr, it is

unwise to expect demand to increase at a constant rate over

a period of fifty years. There are too many variables in-

volved to expect such along range forecast to be accurate.

Some of these variables are unanticipated, such as an eco-

nomic decline (the depression of the 1930's was admajor

factor in reducing the demand fortwater on Oahu) , and war

(World War II accelerated demand) . . Other variables may be

the result of conscious decisions by public policy decision

makers. For example, the people of Oahu, -and decision

.10 makers in public life, may come to the conclusion that the

quality of life on Oahu, perhaps even the economic well-

being of the Island, require measures designed to limit

population. If such decisions were made, and if they were

implementeduccessful y, one could reasonably expect some

level i g of the demand for fresh water. On the other hand,

this c.. unity might opt for accelerated gtowth on Oahu, and

248 .
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that choice would affect the demand dh Oahu's water re-
.

sources. The point is that citizens and public decision

makers have a every real ability to affect such fundamental

community concerns'as water resources and water<supply.

There is nothing inevitable about a constant annual increase

in the demand for water at any particular rate. Burns and

Roe should have posed some of these questions in their rem

port instead of proceeding as if an arTual increase of

3 mgpd were a foregone conclusion.

In, March, 1973, Manager and Chief Engineer, George

Yuen, discussed the outlook for desalination at a conference

on ocean resources. Mr. Yuen cautioned that desalination
N

would not be an easy answer to Oakngs future water resources

problems unless people were willing topay the high cost of

desalting:

_.-At the present time water.development costs on
Oahu are slightly less than 10 cents per thousand --,-"

gallons. Based on present day technology, the cost
of desalting (using fossil fuel) exceeds $1.00 per
thOusand gallons. This does not include the cost of
large pumping stations and transmission mains,and
storage facilities which would be necessary to pump
this water from sea level to points of use. The
unit cost figure mentioned does not include the cost
of land, and that could be an important factor on
Oahu. Also, the cost of disposal of brine resulting
from the process is probably not included:15

Mr. Yuen was more optimistic about the possibility of

desalting brackish waters on Oahu. He mentioned that the

15George Yuen, "Water for the Future--Is Desalting the
Answer?" address to the Hawaii's Ocean conference, Princess
Kaiulani Hotel, Honolulu, Hawaii, March 9, 1973.
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Board is taking an inventory of !)1Fackish waters, and that

current estimates indicate the presenCe of fifty billiop

gallons of brackish water in Oahu's natural water storage

basins. It was clear from Mr. Yuen's remarks that the de-

salting of sea water had assumed a low priority in the

oard's long range plans. He considered the demineraliza-

tion of brackish water, the recycling of waste watts and the

treatment of impounded war to be more, attractive alterna-

tives for Oahu's future water supply needs.16
r

In June, 1974, The Dep'artment of Land and Natural

Rescprces, State of Hawaii, published a comprehensivp report
4 .

by Holmes and Narver, Inc., entitled Water Desalting in
4.1

Hawaii. The Holmes and Narver study has a significant ad-
.!

vantage over the Burns and Roe study because Holmes and

Narver begin"with the assumption that it is more economi-

cally feasible to desalt brackish water than to desalt sea

water. Holmes and Narver concentrate on the Kihei-Makena

area of-Maui, and-the Kiholo area of the Big Island as two

regions where growth is anticipated, but water supplies are

limited, and the desalting of brackish water could be a

realistic means of meeting water supply needs. Although the

study does not deal specifically, with Oahu, its conclusions

are relevant:

1. Desalting brackish water, which is abundantly
available in many areas 8f Hawaii, is more

0

16Ibid.
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economically feasible than desalting ocean
water.

2. The desalting of brackish water even at top
pribrizty locations is less economical than
transporting existing sources, unless the
transport distances are very great, or treat-
ment or impdunding coats are prohibitively
hith.

3. The desalting of brackish ground water may be
an attractive source of Supply for isolated
villages or resorts with no fresh water
resources and little potential for growth.

4. Due to the advances being made i,i the technol-
ogy of electrodialysis and reverse osmosis,
rapid-increa,es in power costs and increasing
equipment and construction costs, the final
selection of a water desalting method should
be made at a time reasonably close to the need
for construction and should be based on eco-
nomic evaluation of alternatives and competi-
tive bids for the specific conditions' re-ated
to the sector under consideration.17

Holmes and Narver estimated that electrodialysis would

be the least costly method of desalting brackish waters in

Hawaii. Costs would range from about $.52 per 1,000 gallons

under near ideal conditions to $1.67 depending on the fol-

lowing factors:

1. The panty of the feed' waters (costs would
tend toward the lower figure prOvided the feed
waters are of relatively high quality, 1,080
ppm TDS for example).

2. The quali y of the product water (it is less
costly to produce a minimum quality product
water, 500 ppm TDS, than to produce higher
quality product waters).

3. The size of the desalt plaht and the per-
centage capacity at which it is operated
(lower cost'i'are obtained for large plants,

k

17Water Desalting in Hawaii, "p. 3, 60.
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over 7 mgpd capacity, operating above 75% of
capability).18

Although the desalination of brackish water offers
me%

somewhat more promise than desalting sea water in Hawaii,

there may be considerable potential for techniques designed

to demineralize waste water effluent as part of a water

recycling process. The following chapter will consider the

feasibility of water recycling in Oahu.

18Ibid., pp. 59,,60.



Chapter 8

'WATER RECYCLING AND TREATMENT

Waste water has become recognized as a potential water

resource. This chapter will review waste water reclamation

6
practices that are potentially important for domestic, indus-

trial and agricultural uses on Oahu. As part of the consid-

eration of the domestic applications of water recycling,

this chapter will consider water. treatment processes, in-

cluding fluoridation, that are particularly relevant for the

Hawaiian Islands.

People use water for drinking, for irrigation, for

recreation, for ornamental purposes and among other uses,

for transporting wastes. Water that has been used to trans-

%
port municipal and industrial wastes is still more than 99%

water. Its appearance is altered, but its basic' structure

is unchanged.1 This water can be recovered and used again.

The, re -use of the water for the recharge of ground water

supplies,.for irrigation and for industrial use has been

with us for a good number of years. We can expect to see

considerably more water re-use by industries and agriculture

1Paul D. Haney, "Water Reuse for Public Supply,"
Journal of the American Water Works Association (February,
1969), pp. 73-78.
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as waste water becomes more widely recognized as a supple-

mentary water source, and as Federal 'nd State anti-

pollution regulations become increasingly stringent. The

coming years will also probably see the acceptance of

treated waste water as a source of potable water for domes-

tic supplies. At present, there is only one community in

the world practicing'the direct re-use of waste, water for

public water supplies: Windhoek, South-West Africa.2

There is, however, a considerable amount of indirect

waste' water re-use for domestic supplies occurring in the

United States. A Federal Water Pollution Control Adininis-

tration study based on a sample of 155 U.S. cities using

surface water supplies found that "the range of up-stream
%

municipal waste water present'in the source stream during

low flow is from 0 to over 18 percent, with a median, based

on population served, of 3.5 percent.?3 In ot --words,

about one gallon in thirty of the sampled cities' potable

water supply has passed through the waste water system of an

upstream Community.

The basic function of waste water treatment is to use

physical, chemical and biological means in order to

2Daniel A. Okun, "Planning for Water Reuse," pp. 617-
622.

3L. Koenig, Studies Relating to Market Projections for
Advanced Waste Treatment (Washington, D.C.: Federal Water
Pollution Control Administration, 1960. The°entire publi-
cation is relevant in, this contexty
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accelerate natural purifying processes. Treatment is in-
k

tended to remove the following pollutants:

1. Oxygen demanding wastes (the most common
sources are domestic sewage and food process-
ing plants).

2. Pathogenic organisms.

3. Biostimulants and plant nutrients.

4. Synthetic organic chemicals (detergents and
pesticides),

5. Inorganic chemicals and Ether mineral sub-
stances.

6. Sediments (sand, soil and other minerals).

7. Floatables (grease, fats and oils from domes-
tic wastes and food processing plants

8. Thermal and radioactive pollutants,
present.4

There are three categories of waste water treatment

methods: primary, secondary and advanced. (Note illustra-

tions following this discussion of treatment methods).

Primary treatment is designed to physically remove solid

material from the waste water. In primary treatment,0

screens are used to remove rags, sticks and other large

floating objects. Grit chambers and sedimentation tanks

allow sand and other solids to settle and be removed for

disposal and further treatment. The effluent itself may be

chlorinated prior to disposal or further treatment.

4Honolulu Board of ter Supply, "Sewage Treatment
Plant Operations," Honolu u, 1974. The pages of this report
are not numbered. (Mimeo raphed.)



Secondary treatment is intended to biologically remove

organid matter from primary treatment effluent. There are

two principal methods: trickling filters, and th activated

sludge process. In the trickling filter method, effluent is

sprayed on a bed of stones several feet high. Bacteria

collect and multiply on the stones and consume Organic

wastes in the effluent. The biodegraded effluent is col-

. lected, allowed to settle in sedimentation tanks, and may be

chlorinated for dispdsal or further treatment. In theacti-

vated.sludge process, waste water, bacteria and air are

e°
mixed in an aerator. During aeration, bacteria break down

the organic matter. The effluent proceeds to a sedimenta-

tion tank, and the settled sludge, which is rich in bacte-

ria, is returned to the aeration tank to facilitate the

digestion of sewage.

Communities occasionally make use of lagoons, stabili-

zation ponds and oxidation ponds to retain sewage in a

holding area. Oxygen, bacteria, sunlight and algae operate

symbiotically to restore waste water to a quality similar to

secondary treatment. One problem with oxidation ponds is

that they require a relatively extensive land area. In

addition, the pond may give off an unpleasant odor. People

living near4the oxidation pond at Waipahu, Oahu, complained
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frequently about the facility, until it was upgraded by the

addition of an aerator.5

Advanced Waste treatment methods use combinations of

physical and chemical techniques such as coagulation-

sedimentation, adsorption, elsotrpdialysil and reverse

osmosis to upgrade water' quality and meet stringent Federal

anti-pollution regulations. In the coagulation-

sedimintation prbcess, alum, lime or iron salts are added to

the waste water solution in order, to bond with particles in

the effluent, increase their weight, and speed up the set -

tfing process. Adsorption removes refractory organics that

cause foaming, taste and odor problems. In this process,

waste water is filtered through activated ca bon. A variety

of undesirable particles adhere to the porn s surface of the 9

carbon filters; the effluent is purified, and the carbon can

be regenerated for re-use. Electrodialysis and reverse

osmosis techniques (described in Chapter 7) may be used to

remove dissolved salts from the waste water.

It is possible to combine several treatment methods in

order to meet water quality requirements. Equipment may be

placed in series: primary treatment to remove some solids,

secondary treatment to remove most of the organic material,

coagulation-sedimentation to remove most of the suspended

5Honolulu Board of Water Supply, "NoteS on Waste Water
Treatment for Public Presentation," Honolulu, 1974. The
pageS are not numbered. The entire presentation is relevant
in this context. (Mimeographed.) r
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solids, carbon adsorption to eliminate remaining dissolved

organic material, electrodialysis or reverse osmosis to

extract dissolved _salts, and chlorination to disinfect the

effluent. In other Cases, after primary. and secondary

treatment, the effluent may be divided into'two streams, one

to pass through coagulation-sedimentation and adsorption,
o
the other through demineralization. Then the effluent

streams can be rp-combined when they have reached the de-

sired of treatment.6

Illustrations 2 through 7 on the following pages

depict waste water treatment methods.

The Federal government has recognized that contempo-

rary industrial civilization is generating pollutants that

are not only damaging 'to teteiving 'waters but are practi-

cally overwhelming many of them. Refractory organics,

nutrients, suspended solids and inorganic salts are placirig

such a burden on the nation's sewerage treatment, facilities,

that primary and secondary treatment.ate frequently inade7

quate to maintain acceptable conditions in receiving water's.

-Since so many of the nation's lakes and streams are sources

of municipal water supplies, a degradation of,water quality

in streams and lakes reduces the fitness of the water re-

sources available to meet muni ipal'needs. In this context,

6Ibid.
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the recycling of waste water is a means of alleviating both

the water pollution and thewater supply problem.?

During the 1960's, the Feddfal -.vernment emphasized

research and development in the water supply'field. But in

the last several years the emphasis has shifted to pollution

control and discharge elimination. Industries are reacting

to the changing Federal environment by realizing that waste

discharge limitations will be more important than water

supply as far as operating costs are concerned. 8 Industries

are negotiating agreements wtth municipal sewage treatment

agencies to use treated waste watef for industrial purposes.

The industry agrees to purchase treated waste water at, less

cost than potable water, and the municipal agency agrees to

bring the quality of the waste water up to the standards

needed by the industry. An important effect of this kind of,

cooperation between industries and public water treatment

agencies is that such agreements conserve high quality water

resources for domestic use. 9

7Office of Research and Development, U.S. Environmen-
tal Protection Agency, Evaluation of Treatment for Urban
Wastewater Reuse (Washington, D.C.: U.S Environmental

° Protection Agency, 1973), p. 51.

8Douglas B. Flett, "Waste, Water Reclamation For
Industrial Use," address to theConvention of the California
Section, American Water Works Association, Sheraton Hotel,
Honolulu, Hawaii, October 17, 1974.

9 Douglas B. Flett, "Waste Water Reclamation For
Industrial Use," American Water Works Association, Califor-
nia Section News (Summer, 1974), p. 19.
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In addition to cooperative arrangements with munici-'

palities, 'industries are increasing their "in-house" recy-

cling of used water. In the petroleum industry, a gallon of

water is recycled an average of 7.6 times; in the meat pack-

ing industry the recycling ratio.i 4.0, with 3.0' in paper

manufacturing and 2.6 in the.auto industry. When hundreds

of thousands of gallons of coolant and process waters are

involved, recycling cuts operating expenses and enhances

industry's ability to comply with increasingly stringent

Federal and State regulatioris limiting the discharge of

.'pollutants.1°

The Oahu Sugar Company has practiced a "successive

use" technique for several years. The Company draws its

water from privately owned wells and from the Waiahole Ditch

that transports water from the Windward side of the Island

to Waipahu in Leeward Oahu. The Company uses 15 mgpd of

this water in three separate industrial operations.: First,

the water is.used in condensers at the Company's power-

plant. Then the same water is piped to the sugar boiling

operation where it becomes process water. From there, the

water is transported to the cane washing operation. Fi-

nally, the waste water is piped to the Company's fields on .'

10q. Eller, D. L. Ford and E. F. Gloyna, "Water Reuse
and RecyCling in Industry," Journal of the American Water
Works Association (March, 1970), pp. 149-154.
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the Waipio Peninsula, where it is used to irrigate sugar-

cane. 11

Nationally, there have been two technological re-

sponses to the water quality situation at, the municipal

level. One response has been to use advanced, or tertiary,

treatment processes (as described in this chapter) to im-

prove the quality of secondary treatment effluent. The

second, and most recent response, has been to replace the

biological processes involved ih secondary treatment with

physical-chemical methods. The reason for replacing conven-

tional secondary treatment is that biological processes are

frequently upset by industrial pollutants. Many industrial

wastes are toxic to the bacteria that break down raw sewage

in the second ar-ii" process. But the same industrial wastes

that di rupt biological processes can be removed from waste

water by combinations of su Physical-chemical techniques-

as coagul tion-sedimentation, dsorption, electrodialysis

and revers- osmosis. At the pre ent time, the Environmental

Protection Agency is heavily committed to developing proc-

. esses and .uilding facilities to cope with unprecedented

waste water treatment challenges. Twenty-two treatment

plants are planned, or under construction, that will employ

11Telephone conversation with John T. Hume., Oahu
Sugar Company, Ltd., February 12, 1975.
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processes developed under the EPA's advanced waste treatment

program. 12

One of the problems associated with waste water recy-

cling is that as recycling becomes increasingly accepted,

and as water is recycled over and over again, there will be

a build up of residual constituents in the product water.

Reversosmosis is one of the few processes that can remove

such residuals of secondary treatment as dissolved inorganic

salts, refractory organics, and viruses from the effluent

si.ream.13 A recent study by Georges Belfort of the Hebrew

University bf Jerusalem, co pared the characteristics of

reverse osmosis as a.leading advanced treatment process with

the characteristics of such traditional primary and second-

ary processes as screening, filtering and biological treat-

ment,' Belfort found that advanced processes are more com-

plicated and expensive to operate, although their rate of

treatment is high and (of special interest to. Oahu) their

land utilization is low. Traditional processes have the

advantages that they use less energy and can tolerate wider
6

variatio9s in feed waters:

12National Environment Research Center, U.S. Environ-
mental Protection Agency, Annual Report, Environmental
Research Center, 1974, pp. 15-17.

"13GeOrges Belfort, "Interfacing Nesliy Developed
Technology Within Present Wastewater Treatment Trains,"
Journal of the American Water Works Association (August,
1974), pp. 504-505.
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PRIMARY &
CHARACTERISTIC SECONDARY TREATMENT ADVANC

Complexity low high

Energy input low high

Training of
labor '.low high

255

TREATMENT
1

Rate of
treatment low high

Control of
process - low high

Land area
requirements low

Tolefance
'variation

for

Capital Cost

Operating Cost

high low

high high

low high14

Alth.gh Belfort has provided a useful comparison of

the characteristics of the waste water treatment processes',

it should be kept in mind that advanced treatment is neces-

sary when the product water is to be used for drinking and

other uses requiring high water quality. 15

The American Water Works Association's position on

waste water re-use is that current scientific knowledge and

technology are not yet sufficiently advanced to permit the

direct re-use of treated,waste water for municipal water

supplies. ,The Association does approve, however, of the

14Ibid., p. 505.

15'Ibid.
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direct re-use of reclaimed waters for a wide variety of ".

beneficial uses including industrial cooling, certain Indus-

trial processes, irrigation, recreational uses and ground

water recharge. 16
4

Ralph Stone and Company, Inc,, under contract with the.
0

Office of Water Resburces Research, U.S. Department of the

Interior, conducted.a survey of public opinion with respect

to waste water re-use. One thOusand randomly selected resi-

dents of ten SoUthern California communities participated in

the study. Consumer attitudes ranged from acceptance of

reclaimed waste water for non-body contact usesy to neutril

to accepting attitudes toward,body,6ontact uses, and neutral
Tx

to rejectiPg attitudes toward direct an consumption. The

public's strongest objection to waste wat:er% re-use was pby-
,,

chological repugnance. -The company surveyed water resources

officials andindustrial managers, and found that their

attitudes toward waste water re-use are similar to the atti-

tudes of the general public. Water supply officials tended

to overestimate the public's rejection of waste water recla-

mation. 17

16American Water Works Association, "Use of Reclaimed
WasteWaters as'a Public Water Supply Source," statement
adopted by the Board of Directors, June 18, 1971.

17Ralph Stone and Company, Inc., Wastewater Relama-
tion: Socip-Ecopomics, Technology and Public Acceptance (Los
Angeles, California: Ralph Stone and Company, Inc., 1974).
The section on public acceptance of reclaimed water is rele-
vant in this context.
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The Board of Water, Supply's position on waste water

re-use is that although the technology exists to render

reclaimed waste water fit for human-consumption, it is ad-

visable to use such water for cooling, irrigation, recrea-

tion,and ground water recharge because of the major

psychological barkiers involved in the domestic use of re-

claimed waste water.18
I

Reclaiming waste water, for either direct or indirect

domestic use requires extensive and costly treatment. Main-

land water supply agencieS'are experiencing rapidly rising

water treatment coats. AsAmerican Water Works Association

President, Robert B. Hilbert said recently, "The era of

cheap water is over. Saving the environment is expensive;

saving waterind making,it all we want it, to be won't be

cheap either. "19

The Honolulu Board of Water Supply has not been

greatly affected by rising water treatment costs. Oahu's

natural'ground water supplies remain pure. Water treatment

in the form of chlorination is routinely applied to only the

spell percentage (less than 5%) of Honolulu's water that is

derived from surfaCe water sources in Nuuanu Valley. The

Board of Water Supply constantly monitors the quality of

18George Yuen, "Water for the Future--Is Desalting the
Answer?" March 9i, 1973.

19American Water Works Association, "President Hilbert
Responds to. Unsafe Drinking Water Reports," Willing Water
(December, 1974), p. 1.
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Oahu's domestic water. The Board's Microbiological Labora-

tory examined over 11,000 water samples, and the Chemical

LAboratory examined over 7,000 samples, in 1973. The bacte-

rial quality of Oahu's water continues to be excellent, and

well within the U.S. Public Health rvice guidelines estab7

lished for municipal water. In addition to the routine

measurement of the saline content in key wells, the Chemical

Laboratory monitors pesticides and mercury in theAwater

supply. To date, no pesticide or mercury contamination has

been found inOahu's water supply. 20

In November, 1974, water treatment became a matter of

national concern when the Environmental befense Fund,(EDF),

a public interest group of scientists and lawyera, reported-

the results of studies that show a posSible link between

cancer and the consumption of Mississippi River water by

people living in Louisiana. The day after the EDF announce-

ment, the U.S. Environmental Protection Agency confirmed the
. A

presence of 66 organic compounds, some,of which are known to

produce cancer in laboratory animals, in the New Orleans

municipal water supply.21

The problem involves chlorination, the same disinfedt-

ant treatment used by, most water supply agerioies in the

ited States. When water from a polluted source, such as

p.
oHoriolulu Board of Water Supply, 1973 Annual Report,

21 "Drinking Water: Another Source of.Carcinogensn
Science, November 29, 1974, pp. 09-810.



the Mississippi River, is brought into a treatment

-*chlorine interacts with industrial and agricultural wastes

to produce bhemiAl compounds that have been proven to be

carcinogenic in laboratory experiments. The' Environmental

Protection Agency has responded by ordering a nationwide

study of domestic water supplies. The first phase of the

study will determir the concentration,'and possible ef-

fects, of various chemicals in U.S. drinking water systems.

Preliminary results, should be ready by mid-1975. The second

phase of the EPA, study will attempt to locate sources of

contamination and evaluate techniques for either preventing,

contamination, or removing it from'municipal water supplies.

It is arready'known that treatment with activated charcoal

will remove some 9f the potentially dangerous organic com-

paunds.22

,President 4t:Obert B. Hilbert of the American Water

Works Association responded to the EDF and EPA reports by

cautioning against overreaction. He pointed out that human

beings have tolerances which permit the ingestion, over a

lifetime, of sub`Stances that are potentially harmful under
_

laboratory conditions. President Hilbert spoke of the folly

of spending huge sums ofTmoney to remove what may prove to

be harmless substances from municipal water supplies.. And

he urged accelerated research to determine whether compounds

22-Ibit. d.
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present in water supplies 'are really harmful to human be- ,\

ings.23

If chlotine treatment is found to be harmful to public

health, theme are two other practical alternatives: ozone

treatment, and treatmeA by ultraviolet light. Both of

these alternatives are more expeeive than..Chlorination.24

The EDF and EPA disclosures had thiadditional effect

of accelerating the passage of the. Safe ,Drinking Water'Act.

The Act, which has been signed into law by President Ford,

enables the EPA to set limits.for chemical contaminants in

community water supplies, and establish standards for tech-

nigues.designed to remove chemical contaminatiorr.25 At

present, there are no standards regulating chemical contami-

nants in municipal water supplies. The U.S. Public Health

Service has established bacterial limits, but no'limits on

the kind of substances'revealed by the EPA.

The\fluoridation Q' community water supplies may be

_considered in the context of water_treatment because fluori-

dation is an accepted treatment.practice in several thousand

communities in the United States and in' many foreign cdun-
,

tries, including the Soviet Union. Although fluoridation is

23 "President Hilbert Responds tb Unsafe Drinking Water
Reports'," Willing Water, p.-1. -

I

Robert B. Dean,' "Toxicity of Wastewater Disinfect-
ants," News of Environmental.Research,dn.Cintinnati (July 5,
1974), pp. 1 4.

25,
. 'Drinking Water: Another Source of Carcinogeris?";

"Washington Report," Willing Water (December, 1,974), p. 10.
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a routine matter for water supply professionals, it is not a'

routine matter for many people in the United States who

oppose it for a variety of reasons. The writer gathered

evidAce and read the arguments on both sides of the fluori-

datioh question, and became convinced that itis a desirable

treatment practice for the people of Oahu.

Fluoridation became an impassioned issue on the Island

of Hawaii in the November, 1974, election catpaign. / In that

election, the Big Island's voters rejected an oxdin nce

providing for the fluoridation .of the public water supply.

The voting was lopsided:

For Fluoridation,: 5,401

Against Fluoridation: 2/,72426 -g
.0

The results of the referendum on Hawaii indicate that-

the political climate on Oahu maybe unfavorable to the

introduction of fluoridation by the Honolulu Board of Water

SUpPly. 'Nevertheless, the 8oard of Water Supply should

consider fluoridation because the evidence favoring,it is

substantial.
3

,Fluoridation began in several,American cities in 1945.

Thirty year later, "the number of communities with fluori-
,

dated drin g water has grown to over .5,000; and about 100

million people in the United States are drinking fluoridated

6Honolulu Advertiser, NoveMber 6, 1974, p. A5.
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water every day. 27 A recent'survey of the water supply
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agencies serving 45 medium and large U.S. cities 'indicated

the following:

Cities providing fluoridation: 28

Natural fluorides present in 'water: .1

Cities, including Honolulu, not
providing fluoridation: 1628

Locally, the Army began fluoridating' the water supply

systems at Schofield Barracks and Fort Shafter in 1955; and

the Navy has been fluoridating the Pearl Harbor supply since

1958.29

The fluoridation of drinking water has been found to

be an effective method of°preventing tooth decay, especially

among young children. 'Fluoridation reduces the incidence of

tooth .deca/y up to',50 percent. jt has been accepted and

endorsed by virtually every scientific and health orgardpa-

tion in the United States.30

0,7 27
. Ervin Bellack, Fluoridation Engineering Manual

(Washington; D.C.: U.S. Environmental Protection Agency,
1972)/, pp.. 2, 3; Honolulu Advertiser, November 2, 1974,
p.. A4.

280ffice of COuncil Services, City'and County of
Honolulu, "A Comparative Study of Forty-five Major U.S.
Water Supply Agencies," Honplulti, 1974. (Mimeographed.)

29H -Onolulu Board of Water Supply, 4'luoridatiori Report
(Honolulu: Honolulu Board of Water Supply, November, ],972),
p- 5.

0 0

..0
,'

313U.S. Department of health, Education and Welfare, 7
..s.

.

.' Fluoridation: No Better Health Investment (Washington, D.C.:
U.S. Government Printing Office,,,"1970). The entire pamphlet

, is -relevant in this context. / q
Oa
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The follng statement by Dci r. Charles C. Edwards,

Assistant Secretary for Health, U.S. Department of Health,

Education and Welfare, summarizes the effectiveness of
1E7

fluoridation:

Fluoridation is'a proven health measure which
can alleviate one of the Nation's leading health
problemsdental decay. Decades of research, fol-
lowed by over a quarter-century of practical demon-
stration, have shown that the adjustment of the
fluoride content of a water supply is a safe and
effective means of preventipg nearly two out of
three cavities.

No other preventive dental health measure can as
effectively reach all Americans without regard to
socio-economic or educational status. 'Studies have
shown that costs of dental care for child'ren are
about one-half as much in fluoridated communities as
in non-fluoridated communities.

The prevalence and expenge of dental decay
underscore the pressing need to make the benefits of
fluoridation/available to everyone.31

The fluoridation of drinking water not only benefits

children, it benefits adults throughout their lives. The

U.S. Public Health Service has recently released three

reports concerning an investigation of the dental health of

adults living in a naturally fluoridated area of Great.

Britain. The reports show that the residents have signifi-

cantly less. tooth decay, fewer missing teeth, and less need

for partial dentuies than persons the same age living in

nonfluoridated areas.32 Not only does fluoridatiOn reduce

31Charle8 E. Edwards, U.S. Department ofHealth,
Education/And Welfare Statement on Fluoridation (Washington,
D.C.: U.S! Department of Health, Education and Welfare,
July 9, 1973), pp. 1., ,2.

32Public Healh Service, U.S. Department of Health,' -
Education and Welfare, Adult Dental Health Benefits From

-=4. ,
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tooth,decay dramatically, the drinking of fluoridated. water

throughout life helps to prevent osteoporosis (a deteriora-

tion of bone structure common among older people). Studies

by the American Medical Association show that people drink-

ing fluoridated water all of their lives have a signifi4

cantly lower incidence of arteriosclerosis (hardening of the

arteries).33

The National Academy of SCiences has recognized fluo-

ride as an essential Mineral Nutrient:

Fluoride is present in small but widely varying
concentrations in practically all soils, water sup,-
plies, plants, and animals. It is therefore a con-
stituent of all normal- diets. Fluoride is
incoiikorated in the structure of the teeth and is
required for maximal resistance to dental caries.

It is evident that the daily fluaride intake in
many areas of the United States is not sufficient to
afford optimal protection against dental caries.

ndardization of water supplies by addition of
oride to bring the concentration to 1 mg per

liter has proven to be a safe, economical, and effi-
cient way to reduce the incidence of tooth decay--a
very important nutritional public health measure in
areas whgre natural water supplies contain Yess than
this amount ;34--

Research in areas of the United States where people

have lived all of their lives on water containing 8 parts

per million fluoride shows no ill effects to health from the

"V.4.
{1,- ,

Floaoridation Documented in New American and British Reports
(Bethesda, Maryland: U.S. Department of Health, Education
and Welfare, 1972), pp. 1-4.

33Fluoridation Report,p. 13. ,

34°National Academy of Sciences, Recommended Dietary
Allowances (Washi(hgton, D.C. 4 National*ademy of Sciences,
1974), pp. 98,.99. /e

78t
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presence of fluoride. A concentration of 8 parts per mil-

lion fluoride is about ten times higher than the concentra-

tion recommended for Hawaii. Nevertheless, the people

living in these high concentration areas have grown up and

lived in goodohealth.35 The following statement by the ,

Council of the Society of Toxicology summarizes scientific

opinion on the safety of fluoridation:

From a critical review of the voluminous and
steadily growing literature on the biological effects
of inorganic fluoride, no evidence has been found of
an ill effect of water fluoridation in 1 ppm in tem-
perate climates. Tn the United. States, there are
over 10 million people drinking naturally fluoridated
water at near optimal concentrations orbhigher.
These waters have been consumed by large numbers of
people for many years. Therefore, an extraordinary
and exceptional reliability is conferred on the
safety of water fluoridation because nature in -a
sense has already made the demonstration in hundreds
of communities' where the drinking water naturally
contains fluoride. Under public health authorities,
the-Society of Toxicologyofinds Water fluoridatioi1
to be a safe measure.36

a -EY

In view of the benefits of fluoridation, and its

safety, the fluoridation of-water supplies i§ a public

health care bargain. The results of-a.stu y published by

theU.S. Public Health Service in 1968 indicated that the

average cost of fluoridation is $0.1.3 per person, per

35U.S. Department of Health, Education and Welfare,.,
Fluoridation: Nature's Way°)toqprevent Toth Decay (Washing-

/

ton,9D.C;: U.S. Government/Printing Office,-1972). The --
.entire, pamphlet is relevant. , 1

, . 6
36Council of the Society of Toxicology, Water Fluori-

dation Safety *statement, 'October 30,,1968, p.' 1.
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year. 37 The Honolulu Board of Water Supply's 1972 Fluorida-
.

tion Report estimated the costs of fluoridation as follows:

Initial expense: 8388,000.00'

Annual Operating expense: 237,000.00

.Annual cost per capita: 0.43

Cost per 1,000 gallons: 0.006338

The annual per capita cost would by higher on Oahu

than on the mainland primarily because of the number and the

Island-wide dispersion of Oahu's water sources. Forty-nine

separate fluoridation installations gould be necessary to

provide service,throutut, Oahu."

The equipment and procedures for fluoridating commu-

nity water supplies present no major difficulties. Water

treatment plant operators fluoridate water supplies as a /i

matter of"routine; and the procedures for monitoring the
. ,

fluoride content of the water are well understood. 40

If fluoridation is beneficial, safe, inexpensive and

presents no special technical, problems,' why was fluoridation

rejected on the Big Island, and why is it rejected in about

37U.S.. Public Health Service, Better Teeth for Life:
Fluoridation (Washington, D.C.: U.S. Government Printing

'Offi0e, 1968). The entire pamphlet is relevant.

38 (:\Fluoridation Report, p. 23.

39Ibid.

40Ervin Bellack, "Methods and Materials for Fluoride
Analysis," Jour/nal of the.American Water Works Association,
Vol. 64 (January, 1974), pp. 62-66.-

283
4



267

64 percent of community ref rehdums on the question? The

answer is that anti- fluoridationists have effectively cre-

ated doubts and fears among the voting public. The follow-

ing charges have been made against fluoridation:

1. Fluoridation is part of an international com-
munist plot to weaken the people of the United
States. (The fact is that the Soviet Union
practices,extensive fluoridation' of its own
water suppLies.) ,

2. Fluoridation presents a danger to health.
(All of the evidence indicates that the o
site is true.)

3. Fluorides are poisonous. (Many subs ances in
common use are beneficial in small q ntities,
but harmful when. used in large conc trations.
For example, sodium chloride is poisonous in
large amounts, but it benefits the human body
when used in small quantities as table salt.)

4. Fluoridation violates the freedom. of individ-
ual choice. (The following statement by 'legal
scholar, William tler, reprinted in a
publication of tlie American Dental Associa-
tion, is offered to refute'the contention that
fluoridation 14 an infringement of individual
rights:

s Accordingly, it may be safelyiconcluded'today/
that every ,argument which the ingenuity of the oppo-
nents of fluoridation has found tas been heard and
answered by the coutts. It is now a settled princi-
ple of law that,.a. community has the ihherent right
to fluoridate the public water supplies. In so
doing, it is not practicing medicine, engaging in
socialized medicine, giving mass medication Or vio7
lating the pharmaceutical laws. The individual's
rights, which are protected under the cpnstitvition,
do not extend to prevent public programs of this
kind. InP view of this unanimity and comprehensive-
ness of judicial opinion, itds unlikely that' there

9
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: 000
will be any decisions in the future adverse to
fluoridation of public water supplies.)41
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All four of the above charges against fluoridation

surfaced during the weeks preceding the referendum on the

Island of Hawaii. Anti - fluoridationists formed an unusual 4

coalition: strongly liberal natural foods advocates joined

staunchly conservative defenders of the freedom of individ-

ual choice in their opposition to fluoridation. William H.
0

Butler's remarks about the unanimity of judicial opinion

notwithstanding, former jurist, Nelson K. Doi,. now Lieuten-

ant Governor of Hawaii, opposed fluoridation on legal

grounds. Of twenty general election candidates expressing

C.?
an opinion on the issue, only three advocated the fluorida-

.9)

tion of the Water supply. Moreover, anti-fluoridationists
4

took advantage of the recent drought in' Hawy maintain-

ing that money to fluoridate water would iSe better spent on

developing more water resources.42
a .

Supporters of the fluoridition proposal included prac-

tically all of the Island's doctors and dentists, the polit-.

icallytgotent International Longshoreman's and Warehouseman's

Union (ILWU), Local 142, the po ular former Mayor of Hawaii,

'Shunichi Kimura, and County C ilmantkuo Hisaoka, who won

41American Dental Association, Answers to Criticisms--
of Fluoridation,(Chicago, Illinois: American Dental Associa-
tion), pp. 3-12.

2Honolulu Adve'rtiser, NOvember 2, 1974: p. A4.
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reelection, despite the fact that the fluoridation proposal
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was resoundingly defeated.43'

T e basic factor in the defeat of fluoridation on

Hawaii in 1974 was that anti-fluoridationists were more

effective in communicating their side cfi.f tYie issue to.the

electorate: Unfortunately, many voters. Were unable, or

unwilling, to make a valid judgment based on the scientific

facts .on fluoridation. In order to gain. public support for

fluoridation, water supply officials should take a leading

role in providing the public with factual information on the

"snefits and safety of fluoridation. Water supply managers

should convi ncethe public that they have the expertise to

administer an effective fluoridation program.
44.

The legislative history of fluoridation in the State

of HaWaii amounts to a series-of false starts. ,In 1955, the

Territoril Legisfaturp passed a bill authorizingdommuni-
1%, ,

ties to fluoridate their water supplies. But Governor

Samuel King pocket-vetoed the'measure on the grounds that
,r-- 4

c

4V .

the.public needed more time to :become informea abo t the

issue. Fluoridation &ills were brought before: the State

43Ibia. 4

44Answers tb Criticisms of-yluoridati-on, p:,12;
Virginia'H. Knauer, Addre.s!eof the 'Special AgSistant to the
Pesidwit For Consumed Affairs to :the American Water Works.

Association, Boston, Massachusetts, JuAdY18, 1974.'
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Legislature in 1967, 1968 and 1969, but were not acted

upon. 45-

The Citizens Committee for Fluoridation was formed in

1963 and requested the City Council to consider the fluori-

dation question. After lengthy discussion, the Council

voted 6-3 to defer the question for an indefinite period.

Three years laterq the Council passed a fluoridation measure

by a 5-4 vote, but Mayor Blaisdell vetoed the, measure, and

the Council was not able to override his veto.46c

At the present time,.the Honolulu Board of Water

Supply is bound by two legal opinions issued by the Corpora-

tion Counsel in 1963. These opinions state that the City

Council has the authority to require the fluoridation of

Oahu's, water supply, and that the Board of Water Supply'may'

not authorize fluoridation without the approval of the.City

Counci1.47

The Bbard has maintained a neutral position during the

two decades of controversy over fluoridation. The Board's

present position was stated in a leaflet distributed to the

public in 1955:

The attitude of the Board-of Water Supply con
tinues to be substantially as follows: We are seri-
ously considering fluoridation and shall favor the
addition of fluoride to the Honolulu water supply
when and if (a) it is reasonably certain that the

45Fluoridation Report, p. 6.

"Ibid.

47Ibid., p. 8.

(
8 a
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desired resUlts,'will be accomplished without any
harmful effects>4b) it is the wish of a majority of
our consumers that'thefIuoride content of their
water supply be so adj,usted, even recognizing that,
eventu ly in one way or$ another, they will have to
pay f it, and (c) the Board is satisfied that it
has e legal right to add. fluoride to the water
whic it .furnishes to its consumers."

Twenty years have elapsed since the Board established

the above position. It is the opinion of the writer that

this position should be updated and include a clear.state-

mentin favor of the fluoridation of Oahu's water sup4.y.

As\t,o'point (a),above, the scientific evidence is clear that

fluoridation' is safe and effective. As to point (b), the

writer.believes that the-Board should take the initiative in

informing the public of the benefits, safety and feasibility

of fluoridating'Oahu's water. supply. As to point (c) , the

Board has the right to fldoridate Oahu's water supply pro-
)

vided that fluoridation is authOrized by the City Council.

For more thantwo decades the fluoridation: controversy

has boiled and cooled, but, there have been no positive

results In View of the, public benefit to beogained from

fluoridation, the Board should consider abandoning its long-

held neut;z1 position and become,an adcYocate of the fluori-

dation of Oahu's water supply.

Fluoridation should be kept in perspective. -It is

simply one of many effective and widely accepted water

treatment practices. Part Of the problem involVed in

(
48Fluoridation Report, p.. 9; Sixteenth Biennial

Report, p. 33.

00.17-;
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gaining acceptance for fluoridation on Oahu lies in the fact

that our natural' ground water'supplies are exceptionally .*

pure and, as a general rule,,require no treatment at all.

If waste water recycling with all of-the accompanyipg water

treatment processes becomes a reality on Oahu, one would

expect the climate of Opinion toward fluoridatiop to become

more favorable. fp

In a recent addreSs to the Conference of Hawaiian

Sugar Tec nologists, Manager and Chief Engineer, Edward

Hirata, sta ed that the first supplementary water resource

'(beyond our natural ground water supplies) will probably be

the recycling of treated waste water for irrfgatiorC. The

following figures indicate average daily consumption` by
4 2
water users on Oahu:

Agriculture:
Board of Water Supply:
Military:
Private 1Lstems including

ndustry:

Total consumption:

(millions of gallons per day)

226
122
34

19

40149

Oahu's agricultkiral interests use over one half 1 the

water that is drawn from the natural undergrbund $upplies.

If major agricultural water users would accept treated waste

49 Edward Hirata, "Technical and Environmental Aspects
of Using Municipal Sewage for Sugarcane Irrigation, I address
to the Conference of Hawiiian Sugar, Technologists, Honolulu,
Hawaii, Ilikai Hotel, November 13, 1974:

4.;
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water'for irriqation,,there would be a considerable benefi-
...._

cial effect on the 'natural ground water supplies. Oahu-'s

Sugar Plantations have been reluctant to commit themselves
k

to accepting treated sewage effluent on a major scale. The

planta4ons acknowledge that they have been using treated

effluent fromthe Wahiawa Sewage Treatment Plant s .ince 1928,

_arra the Makakilo and Nanakai Sewage Treatment Plants near

Barbers Point also discharge their effluent into sugar irri-

/NL gation systems. But the quantities of effluent froM these

othree,.plants are very small when compared to the use of

x
natural grbUnd water for irrigation.50

If the Board of Water Supply is to achieve'the trade-

off of quantities of treated effluent for high quality

potable water, it will have to convince Oahu's agriCUltural t,

%

interests th t such an exchange is valuable to the',. community

and is economically and technically feasible. As indicated

in Chapte'6, the Board took a,, leading role in opening a

dialogue with the plantations by calling a meeting of thd

Oahu Water Users, Association in April,' 1574. TIO Board is

attempting to maintain communications with major water users

on a continuous basis. An active Oahu Water,Users Associa-

tion could constitute a forum for discussion leading to

50 "Technical and Environmental Aspects af Using Munic-
jpal Sewage for Sugarcane Irrigation "; interview with
Richard'W. K. Lum, HOnolillu Board of Water Supply, Planning,
Resourdes and Research Division, January 20,1974:

qty
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.agreement on the gllocatian of water resources and on waste

water reuse for irrigation.51

There are four classes of technical questions to be

answered before treated waste water can be recycled for

agricultdral use:

How would recycling affect the quality of the
,underlying ground water,?

2. How would it afTect sugar yield?

3. How would it affect the existing irrigation
system? .

4. How would it affect future irrigation prac-
tices?52

No water recycling techniqut should be implemented

until it can be demonstrated that recycling will not adi-

Versely affect the quality of the underground water supply..,

Effluent from secondary sewage treatment plants contains

pathogenic viruses and dissolved solids such as nitrogen Ind

phosphorus. The question is whether the soil can filter out

viruses and dissolved solids before irrigation waters infil7

trate the basal water supply. In September, 1971, the

University of Hawaii's Office of Water Resources Research

began a'study that has provided considerable factual mate-

rial for answering this first question. The .purpose of the

study is described as follows:

51Interview with Edward Hirata, Honolulu Board of
Water Supply, November 4, 1974.

T52'."echnical and 'Enviroiimental Aspects of USing
Municipal Sewage for Sugarcane Irrigatkon."
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An investigation of recycling sewage effluent.by
irrigation under Hawaiian conditionslis being con-
ducted in pilot field studies near Mililani Town in
central Oahu under the sponsorship of the Board of
Water Supplg and the Division of Sewers, City and
County of Honolulu. The primary objective of the
project is to determine the feasibility of waste
water application to the soil and its probable ef-
fects on the quality of ground water in terms of

. dissolved materials and viruses. 2orollary objec-
tives are to ascertain its effects on sugar cane
yield and grass land.53

The'study involves the irrigation of sugar cane with
.1

secondary effluent fr.= the Mililani Sewage Treatment Plant.
ee.

The Mililani site was chosen because Of the proximity of the

Plant, and because' the adjacent sugar cane fields are grown

on oxisol soil, the same type of soil that supports the .

,growtof 90% of the sugar cane under irrigation, on Qahu,54

The study measures the physical, cheMical, bacterial and

viral results of applying treated effluent to sugar,,c4ane and

grasslapds from November, 1971, to,rthe present. Preliminary

results con,firm that pathogenic viruses can survive second-
%

ary sewage treatment even after chlorination. But (and this

is the crucial finding) the soils being tested are highly

effective in removing viruses from the applied effluent.55'

Measurements of the soils' capacity to filter dissolved

53L. Stephen Lau, et al., Water, Recycling of Sewage
Effluent by-Irrigation: A Field Study on Oahu (Honolulu:
Water ResourcesResearch.Center, NoveMber, 1972), p. V.

54GoTdbn L. Dugan, et al.; "Land Disposal of Sewage in -
Hawaii--A Reality?", paper presented to the Conference of

-the Water Pollution Control Federation, Denver, Colorado,
October 6-11, 1974. The. entire paper is relevant to a con,-
sideration of th0 Mililani study.

55Ibid.p. 38.
0 4
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solids.are not entirely complete, but indications are that

there will be no detrimental effects on the underground

water supply from the judicious application of secondary

effluent,fof irrigation.

276

As for the effect of treated effluent on sugar yield,

few definite findings are available yet. Although,nb actual

weighing program has been conducted, the researchers esti-

mate that the sugak can receiving treated effluept,had sub-

stantially greater growththan control cane irrigated by

potable water. This phenomenon may be due to the nutrient

properties of sewage effluent. Testing showed that the

quality of the ,effluent-grown cane was equivalent to that of

the control cane.56 If thes.p preliminary findings are con-

firmed 'by additional research, the reS'ults of the Mililani

study could influence sugar planteis to accept,secondary

effluent irrigation ,for their crops.

As to the question of how recycling would-affect the

existing irrigation system, it is clear that new,transmis7

sion mains and storage facilities will have to be built, and

they will have to be connected to present irrigation facili-

ties. Most sewage treatment plants; including the important

facility to be built at Honouliuld in the Ewa district, are

located at low elevations. Fortunately, the HonouliUli

plant and all treatment plants built in compliance with the

Federal Water Pollution Control Act of 1972, will be

56Ibid:, p. 24.
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designed with 4 recycling caPability. Nevertheless, it will

be necessary to pump treated effluent to higher elevations.

A transmission system will have to be designed and built,

and energy costs will'have to be a icipated. Adequate

research has not been done on the technological applications

and costs involved in supplying effluent for irrigation.

This area should, be a major concern for t Board of Water

Supply's Planning, Resources and Research Division. Present

estimates are thato'"a maximum of ,30 mgpd of treated effluent .A

could be available for exchange with Oahu's agricultural

interests.57 In.view of the increasing demand on Oahu's

4 water resources, and considering that agr culture.uses

226 mgpd, .one might anticipate greater application of recy-

cled water for irrigation.

A fourth technical question involves the effect of

recycling on- future irrigNtion,practices. The sugar indus-

try is rapidly converting from furrow irrigation to drip

irrigation. Drip irrigation is a system which feeds water

to the roots of the sugar cane through a network ofzaA,1.1

diameter polyethylene tubes with tiny-orifices. The tubes

are installed between rows of<cane, nd lie;onor near the

surface of the soil. In'subsurface irrigation, the tubes

are installed about- 40 cm below. the surface ?8 Drip

57Technical and Environmental Aspects of Using Munic-
ipal Sewage for Sugarcane Irrigation."

a

58 Warren Gibson, ffydrauliqs, Mechanics and Economics
of Subsurface and Drip Irrigation of Hawaiian Sugarcane

J o2
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irrigation is expected to be a considerable improvement ovet

furrow irrigation, and.somewhat better than sprinkler irri
.

gation. Capital costs involved in drip irrigation will be

relatively low, operating costs willbe lower tha#with
s.

other methods, water will be used more efficiently and sugar
n

production is' expected to be higher with drip irrigation.5'

The first successful application of drip irrigation

technology took place at the Kunia agricultural substation

in 1970. In 1973, drip irrigation was installed on approxi-'

mately 1,200 hectares of sugar cane (a,hertar*e is the metric

equivalent of 2.471 acres); and the Hawaiian Sugar Planters'

Association expects that most of the 48,000 hectares of

sugar. cane under irrigation will eventuallNpbe irrigated bye

the drip process."

Warren Gibsbn, Head of the.Engineering Department,

Hawaiian Sugar Planters' Association, had stated that the

greatest single problem associated with drip irrigation is

the plugging of the tiny port holes in the tubing. If sec-

(

ondary treated sewage effluent is to'be used in conjunction'

with drip irrigation systeths, it seems certain that the

effluent will have to undergo additional treatment to ( move
a

(Hawaiian Sugar Planters' Association: Honolulu, Hawaii).
The entire pamphlet is relevant in this context.

59Warren Gibson, letter to the Chairman of the Board,

of Water Supply, 'October 7, -1974; "Hydraulics, Mechani4 and
Economics of Subsurface and Drip Irrigation of Hawaiian

Sugarcane."

"Ibid. 1:5
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particles which could block the tiny port holes. The

Hawaiian Sugar Planters'-Association has claunched an exten-

s sive research program aimed at coping with the problem of,.

S

moving irrigation water through the drip irriqation,syptem

to the sugar cane. 61

I .In the opinion of the writer, the technical problems
4

involved in recycling waste water for irrigation 'will be

solved. Agreement will be reached among the public ag ncies

and private water users concerned with the allocation of

Oahli's water resources. The recycling of waste water for

a

o

agricultural purposes will provide a majorsupplement to the

Island's natural ground water supply. In the more distant

future, demands water resources may require Oahu's people

to accept the recycling ofowaste water for domestic pur-

poses.

Q

61, '

.

'Technical and Envirbnmentai Aspects of Using Mtinic-

ipal Swage for Sugarcane Irrigation"; "Hyaraulicechah-
ics and Economics of Subsurface an, Drip Irrigation of
Hawaiian Sugardane." ,

,

o.
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Chapter j4.

RCE CONSERVATION

The conservation o'f finite*water resources is a vital

concern for an Island society experiencing increasing

growth. These.are opportunities for water resource conser-

vation as rains fall on the land and become surface waters
Q

and ground waters, as water passeWthrough man-made supply

systems, and as it is used for agr cultural, industrial and

domestic purposes.'
O

Watersheds are land areas that tontribute water

through infilt atiop to the underground water supply. Water

resource conse a.tion begins with watershed management. The

objectiyes of watershed management are to increase the

yields of usable water, and decrease runoff, erosion, silta-

tion and flooding. The challeng of watershed management is

to detain the water from rainfall's() that greater.quantitips

percolate through the soil.and beco\e available for later

use as ground water or streamflow.

'Robert E. Nelsdn, "Water fot Hawaii--Mountain Water-
sheds," address to the Water for' Hawaii Conference, Honolulu,.,
Hawaii, January 31, February 1, 1974; Chester Lad, Tantalus-
aoundtop Hydrologic Problem (Honorulu, Hawaii: Honolulu
Board of Water ,Supply, 1871). The entire report is relevant
in this context.

"280
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Reforestation is a major watershed management prac-

t4. For tally years the, Forestry Division of the Depart-
..

ment of Land and Natural Resources, and its predecesSbr,*he

Territorial Department pf AgriCultue and Forestry, have
1

been carrying out a reforestation program involving the

planting of millions of trees throughout the islands. When

trees are planted in heavy rainfall areas, they help to
/

increase the amount of water that infiltrates the earth.

'283.

Research has established hat non-forested areas experience

- greater runoff than adjacen forested areas. But watershed

managers must be cautious in their voice of trees and

ground cover. Some trees and plants exhale c6hsiderable.

amounts of water through transpiration. Under some rainfall
4Pe

. and soil conditions, the planting of Certain vegetation can

actually'result in a net loss of water resources available

.for human use.2

The U.S. Geological Survey has recognized the protec-

tion of Oahu's ground water resources from contamination as

a major water conservitionconcern. The State Department of

Land and Natur.al Resources has established watershed areas

for the protection and development-of springs, streams and .

other'water supply sources.. The protection Of Oahu's water-

sheds frOin contamination has been a concern of .the Honolulu

Boad of Water Supply fo many years.- The Board works with

so\

pp. 501-567, "Water for2Water Resources in Hawaii
Hawaii-Mountain Watershedsl,"
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Wardens of the Forestry Division, Department of Land and

Natural Resources, to restrict the entry of unauthorizpd

persons to4eigtershed areas. Watershed trespassers are sUb-
N,

A

ject to a $500 fine and up'to six .months imprisonment.

,The State Land Use Commission is"respOnsible for
. ,

making majoroland use decisions throughout the Islands.

There are four land useidesignatiOns: urban, /rural, agricui-
--'

ture and conservation. The'conservation' de ignati9n is most

,

k

desirable froM the water resources standpo nt because con-

R.

.
. 4

servation lands (especially forested area ) (p4ovidethe° pest

conditions for the infiltration of rain water and the re-
.h- /

plenishment of the underground water .supply. Moreover, .

lands classified in one of'the three other land use catego-

ries.plac& h ghar ands.oicthe'Island's water resources.

Richard W. K Lum, lead of-the Boagd's Planning Resglurces

and Researc .Division, has maintained a 'long-standing inter-
a.

est in I d use on Oahu. During 1973 and 1974, Mr. Lum led

the Bo d's effort to convince the State Land Use Commission

i

,

to change the'designaton of 25,673 acres of land in Lale,

Kahuku, Waimea, Wahiawa and walgto from ,agriculture to con- r

i

servation. Mr. "Lum made the case that additionaltconsedrva-
/ 1,

tion lands w41 be needed to offseturbanizatiA/and

Kiyoshi
4 ,

Takasaki, Hydrologic Conditions Related to
Subsurface and urface Disposal of Wastes in Hawaii (Wash-
ington, D.C.: U.S. Geological Survey, 1974), pp. .1 -4; Hono-
lulu Board of Water Supply, Safeguarding Our Water Supply
(Honolulu,aHawail: Honolulu Board of Water Supply). Pam-

%)
phlet.
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increasing demands on Oahu's water resources., But when 1.he

Land Use Qommission made public the results of-its five year

boundary review in December,.1974, the Board's request was 1

disapiproyed.4
#

I

The writer corresponded with the Headquarters cif the

U.S. Army Engineer D4_vision stationed at Fort Shafter',' and,

with the Soil Conservation Service (SCS), U.S. Department of

'Agficultdre, to kearn the extent of water resource conserva-
-

tion activities by these agencies, The Army Engineers are

primarily concerned with the construction of levees, debris

basins, channel improIements and other flood cont9)1 meas-

ures on certain streams in Oahu. The Soil Conservation

Service is more directly involved with water resource con-

servation. 1The SCS works with firm operators tokmprove

their .irrigation systems including drip and sprinkler irri-

gation., The SCS provides technical advice and financial

assistance for the construction.of small 'dams., ponds, pipe-7
4"

lines, and linings for ditches and ponds": The Soil Conser-

vationSeyfce is also involved in flood and erosion control

through.lts watershed conservation programs. The agency has

completed'three watershed conservation programs on Oahu.

The land treatment program associated with these watersheds

4 %

Interview with Richard W. K. 'Lam, Honolulu Board of
Water Supply, January 20, 1974; Honolulu Advertiser, Decem-
ber,21, 1974, p. A4; Kazu Hayashida, "Flood and Erosion
PrOblems,"address to the Water for Hawaii Conference,
January 31, 4974.

AliP4

'
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uses techniques designed to retain runoff and increake i

filtration in the upper watershed areas.. These measures

284

r r
al

include proper cropping systems, contour farming, pasture-
.

.

0 management and reforestation.-f
.

Water resoprce conservation measures may be divided

into two categories: measures intended to conserve surface

water, and measures intended to conserve -ground water.

tv°

(27

Surface water conservation techniquezjnvolve the construe-
d

tion of dr, reservoirs, catchments' and impoundments. The

damming of surface streams has been considered impractical
,

.

on Oahu for a number of reasons. Oahu's streams are flashy

in nature; they are practically torrential-after a heavy
.

rainfall. Many of the streambeds flow through steep moun-

tainous areas, and the surrounding soil and substratg are

generally so porous that waters carp not be effectively

retained behind °a dam. However, the damming of streams to

produce reservoirs may be feasible in certain situatikns.

The Division of Water and Land Development, for example,, is

/ '
strongly suppor'.ting the construction of a dam, rFservoir and

5Iftsley E. Peel, Notice of Re ort on SurverFor Flood
Control and Allied Purposes, Wailupe Stream, Oahu,/ Hawaii ,

(U.S. ArMy Engineer Division, -Fort Shafter, Hawaii, Octo-
ber 7-,1974); Saku Nakathura, Letter from, the Acting District
ConserVationist, Soil Conservation Service, to the CtlAirrtlan
of the Board of Water Supply, November,4, 19g4; Soil/Conser-
vation Service, U.S. Department of Agriculture, Small Water- -
shed Projects in Hawaii (Portland, Oregon: Soil Conservation
Service, 1971); Water Resources in Hawaii, p. 52.



supporting fa ilitiea on:Kohakohau Stream as part of the

Sout1-11<oh la Wa er Project on the Island of Hawa21.6

IThe Kohakohau Dam is a

28'5

major water resource develop -%
,ko

ment project. On a sthallft'scale, diversidn dams may be

constructed across streams in order to channel streamjlows

-into tunnels designed to recharge the suateeraean ground

water supply.

of. .Water Supply

Ags indicated in Chapter 2, the'HonOlulu Board

showed considexable interest indamming
-0

:9'Pablo, Manoa and Nuuanu Streams anddiverting a portion of

the stream flow for ground water recharge. The Board esti-

mated that an average of t
/

million gallons Of water per

day could be,conserved by diverting stream flow into, the

aquifer, rather than letting it_run*unchedked to the sea
?A

The plans for these daMs and tuntels were shelved at the

beginning of WOr16 War II in favOr"of.the Halawa Valley

Project. But as demands on Oahu's water resources increase,,

the Board should reconsider the feasibility of cireplementing

this series'of significant ground water Conservation meas-,

ures. In addition to the three' streams mentioned abLve, the

,Board should investigate the possibility of damming an
S4ci

diverting other streams as p art of.a comprehensive.resource-

conservation program.7' %

as'

6 Department 'of 'Land and Natural Resources, Kohakohau
,Dam Engineering Feasibility, pp. i-vi.

7Chester Wentworth,' geology and. Ground-Water
Resources of the YOnolulu-PearlHarbor Area, Oahu, Hawaii
(Honolulawaii: HonoIulu'Board of Water Supply, 1951),
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G. T. HI.rshimd°of the U.S. Geological Survey, has
,

/ - suggested a system of diversion d ms and,ditches to traris-,
D ' ,'"----- ..

port water from s reams to, recharge eas-im the Pearl
. 4 . .

41arb6r watetshed."Hirashima maistains that there is a' great
.. . .

deal yet tb be learned -about the potential for ground water

recharg on Vahu:
, .

Practical -tests are needed/to determine the advan-
tages and disadvantages of dilferent types of re-

'charge structures, such as -a reservoir or 'basin,
large diameter deep'shafts, deep well,p, or co ina-
tions of all these structures.8

The Board df Water Supply's Reservoir Number4 in

Nuuanu Valley is no longer used for domestic 'watet s4 ply.

Since the reservoir has a high)seeliage rate, it acts as a'

4
,V ground water 'recharging facility. But the rechae from

se ral leaky reservoirs in Nuuand is. an incidental Contri-4:

bution to water conSeratiGin. It falls fax short'ofthe

planned approach to the r'search and develOpment of recharge,

facilities that the Board 'of Water Supply will have to

undertake in order; to continue.to meet the,needs of Oahu's

Water users.

Water resources planners are daCussing,thecOncept'of

building a darn across the West Loch of Pearl Harb r in order

to impound the waters of Waikele Stream. The Peal]. parbor'

Region is bounded to the smith by Halawa, Valley, to the east.
- .

by the"Koolau Mountains,.to the north by the Wahiawa-

-
8G. T. Hir ima, Availability of Streamflow for

,

Recharge of the'Basal Aquifer in the Pearl Harbor Area,
awaii' (Washington, U,.S. Geological Survey, 1971),
. B20.
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- 4'Schofield area, and to the West by the *aianae Mountains.

The Region is one of the most-extensively dOveloped ground
- ;

-------
.

water basins in the State- .
9 There are'three,primaiy sources'

. .

of demand op the ground water supply of the Pearl Harbor
. , ,

Region: agricultural use, urban use and spring discharge.
"Y

The folpwihaechart shows changes i 'the gralpd water dis-

charge rate from 1931, to 19651

/ (millions of gall() daS7)
t

,

1931-32 1964-65 Change

Agricultural use: 1.70 140 -30

Urban use: 10 50
/-

+40

Spring Discharge: 70
o

60 _1,010.

t
The U.S. Geological Survey estimated that of the 170

mgpd of water USedIfor irrigation, 40 mgpd would infiltrate

the earth and recharge the ground water supply. With

gatioh down to 146 mgpd in 1965, the amount of water return-.

ing to the basal supply declined by 10 mgpd. Over all, the

,
. ,

net effect of changes in agripulturCal and urban use; an
,,. . ,

spring discharge, amounted to an increase of 10 mgpd in

demand on the Region's ground water supply. 11

9Daniel Lum, "Water in the Peatl Harbor Region,"
address to the Water For Hawaii Cori'ferende, January .31,
1974.

10 R. H. Dale, Land Use and Its Effect on the Basal
Water Supply, Pearl Harbor Area, Oahu, Hawaii, 1931-63
(Washington, D.C.: U.S. Geological Survey, 1967). The
entire'repoLt is relevaht in this context.

llIbid.

201
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The Board of Water Supply's 1973 stuly of the, hydro-

logiclogic colgitions in -the-Pearl Harbor Region indicated that

the decline in agricultural. use noted by the Geological

Surveyhas leveled off since 19'65, and can be expected to

remadlp airly constant for the 'remainder of the 'Twentieth

Century. The 1973 study confirmed4he accelerating Urban.

uses, trend observed by the-GeolOkical Survey. John Y. C.

Chang of the Board of Water''Supply's Planning, ResourCes and

Research Dixision statedgin the 1973 study that the gr9110,

water situation in theearl.Harbor Region has becomeocriti-

cal:

The hydrologic balance in the Pearl "rippr region is
unfavorable for continued expansion of ground. water.
development over and above what hasAReen committed
'or planned for the immediate future. 'Continued
expansion,of development could lead to serious prob-
lems in the area of water quality degradation. Fut

' ther water development must be at the expense of
current users or new souTces from other areas ,must
be brought in%12

T,he City and Codnty Departmentsof General Planning has

projected a population range.from ahout.1,250,000 people to

as many as 2,000,000 by the year 2000. The State Department
e

of Planning and Economic Development's projection antici-
. f).

1>

pates a population of 990,000 people on Oahu at the end of

the century.' In December, 1974,
.

the State Land Use Commis-
.

sion rezoned 940 acres of Campbell Estate Land at Ewa for

urban use. The'granting of that rezoning,, and the denial of

12,,,., John Y. c. Chang, Preliminary Report: A Study of
West LochzAmpoundment (Honolulu, Hawaii:, Honolulu Board pf
Water Supply, November 30, 1973) , pp. 1, 4. ,

-----1,

O

41619
a

0
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. 0 . .
rezoning applications in Windward Oahu, has the net effect

,,

of directing,grow91 toward the Pearl Harbor region.13

The Writer hopes that the Land ,Use Commission under-

stands the consequences of its actions in terms of water

r-esources. One of the responsibilities of a State Environ-
a

Mental Protection Commission, as described in Chapter 6,

woad,be to inform the Land Use Commission about such paten-
)

tially serious water Iresoutce situations as exist in the'
A

Pearl Harbor region. It seems clear that if substantial

growth is to occur in the Peagl Harbor region, at least one

of the following alternatives will have to be taken:

1. Considerable quantities of water will have to
be imported frdm water surplus areas'to the
Pearl-Harbor region (this costly alternative,
inVolving'the construction and operation of,
extensive transmission mains and pumping
facilities, is made pratically'mandatory by
the Commission's recent decisions).

2. Leakage from the Pearl Harbor springs could#be
controlled. The spring$ discharge approxi
Juately 45 mgpd,1 an amount of water equal to
nearlyh,40% of thdamotint supplied daily by the
tbardloofater Supply. Chester ,K. Wentworth,
advanced a plan in 1951 for controlling leak-
age at the Pearl Harbor springs and using
basal tunnels (as at the Halawa Valley Proj-
ect) to develop an amount of high quality
water equivalent to the amount saved by 're-
pairing the springs. Wentworth was convinced
of the feasibility of constructing "cut -off
structures" at the fape of the major springs
and joining these structures by a system of
tunnels from which water could be drawn.14

1 3Donald Wolbrink,_"Land--The Pearl Harbor Region,1!
address' to the Water For ,Hawai Conference, January 31,
1974; Honolulu Advertiser, December 21, 1974, p. A3.

14Geology and Ground-wa r Resources of the Honolulu-
Pearl Harbor Area Oahu,- lawa 1, pp. 103-04.

30Q
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3. Treated sewage effluent from the Wposed
Honouliuli Sewage TreatmeritPlant could be
exchangdd for quantities of pole water now
being used for irrigation by ;the Oahu Sugar
Company (aspects,of this alternative were
discussed in Chapter 8).

. .

4. Water impoUnded at West Loch; Pearl Harbor,
could be exchanged for potable water now being
used by the Oahu Sugar Company.

The Board's policy has been to develop well fields in

the Pearl Harbor region, that is, to "dig more holes.' In

view of the overdraught on the regionrs water resources, and

the prospects for greater demands in the futur, the Board ,

is going todhave to examine the costs and benefats involved
o

in each of the above alternatives. The Board took a major

step toward evaluating the impoundment alternative by au-

O P
thorizing its Planning, Resources and Research Di isionto

undertake a stpdy of 'Impoundment at West Loch in 1973. The

§
.

study notes that Waikele Streqmiwith a mean daily flow .of

°about 30 mgpd, empties into West Loch, as shown in the fol-1

owing map.
T

The study postulated the construction of a 2,700 ft.

dam to close off the northern half of West Loch. The salt

water in the reservoir north of the lam would be pumped out

and replaced by fresh water flowing in from Waikele Stream.

In time, the impounded fresh water could be used for sugar

cane irrigation, and the Oahu Suga. Company might be per-
k

suaced to give up its rights to an equivalent amount of
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potable water.15 It,1 should be noted in'passingtthat the

State of Hawaii has certain Potvers which could very well

persuade a private entity to enter into a water exchange

'agreement. ' As described in Chapter 2 of this dissertation,

Hawaii's Ground Water Use Lax), Chapter 177 of tM Hac aii

Revised Statutes, grants the Board of Land and Natural

Resources the authority to designate ground water areas for

regulation and control when any of the follotAiing conditions

exist:

'1: The use of ground water exceeds.the rate of
recharge. o

2. Ground water levels are declining.

3. Cl loride4 content of the water is increasing to
a level that reduces the valueiof the use to
which W ter is being put.

4. Exces4ive preventable waste is occurring..

5. Any water developments are proposed which, in
the opinion of the Board, would lead to one of
the above conditions.16

Quite clearly, the Pearl Hirbor region is a potential'

candidate fo/. becoming the State' ,first designated ground

water area. The existence of Chapter 177 ought to provide

the State's water resource managers with a certain amount of

leverage in any negotiations with private water users in the

Pearl Harbor region.

15Preliminary Report: A Study.of W t Loh Impound:-
went, pp. 11-13.

16Hawaii' Revised Statutes, Chapter 177.-
°

g0-16QV)
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tuestions of negotiations and exchange aside, the

Board's 1973 study indicated that given the -characteristics

of Waikele 'Itream and West Loch, construction costs for

impoundment would be (prohibitively high. The cost of build-

ing the impoundment dam and intake facilities would be in
00

thh neighborhood of 204 to 24 million dollars,* and this esti-
mate exclude; transmispthn mains. Since the project would

provide only 15 to 20 mgpd of water for irrigation, the

study determine that cost factors "render the enti e

poundment) concept marginal at best. ".17

The stud compared estimated operating costs for the

impoundment project with the costs estimated for producing

treated .effluent

and,foUnd that

cane fields

water.

fro the Honouliuli Sewage Treatment Plant

ated effluent could be delivered to the

about one fifth the unitolitost of impounded

Although treated effluent'emerged from the study as.

the leading potential source of irrigatiep water in the

Pearl Harbor region, the Board began preliminary meetings

with representatives of the U.S. Navy and ArMy Engineers in

January, 1975, to discuss impounding Pearl Harbor water.18

Catchments are another method of conserving surface

waters. Although catchments do not hay7e the potential for

17Preliminary Report: A Study?of West Loch Impound-
ment, pp. 18, 23 and Foreword.

-Honolulu Board of Water Supply, B.W.S. Weekly News
Summary, Vol. 3, No. 1 (Honolulu: Honolulu Board of Water
S,upply, January 17, 1975), p. 4.-
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water resources conservation on'Oahu that. reservoirs and
.,.

- impoundment may have, they can help meet local'water supply

needi. There are two general types'of catchments: rooftop

catchments for-indiVidual homed, and ground-level basins

lined with asphalt or othe material and desigped to catch

and repin rainfall. There are several hundred rooftop

catchments in use On-the Big Island, especially'aiong the

°Kona Coast. Thbre are also about eighty rooftop catchments

installed on residences in the. Tantalus area of Honolulu,

and catchments call,still be found in rural Oahu. The expe-
a

rience on the Big Island is,ethat catchments are satisfactory

except 'when't:here is no rainfall for a period of days.

'During prolonged droilghtsd home owners abandon their catch-
.

-ment Systems in favor ofwater from municipal mains when

municipal-water is available. There is also a potential

health hazard from the.contamination of these tiny water,

supply systems.

Between 1959 and 1961, the.U.S. Geological Thirvey\

experimented with a large rainfall catchment basin At

Waiaha on the Kona Coast, Hawaii. A bulldozer, was used to

clear an oval *Shaped rainfall catchnienr area 210 feet long

by 120 feet wide. After 'clearing,, the soil was sprayed with

a sterilant retard plant growth.''Then the catchment area

'was sprayed with asphalt to an avetage thickness of about

one-half inch. When completed, the catchment was capable of "

storing 240,000 gallons of rain water. The purpose of the

experiment was to 'determine the effect of the passage of

QfplSo
!...i
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y 'Oe

time on, the ca'tchment'sefficiency as a water storage basin.
0 , --e,

.-Theexperimenters-measured thp,rd.tio of runoff to rainfal14

andd?terminpd that, 'due to the 'deterioration of the asphalt

membrane; etficliency fell,froMi.'9',4 in 1959 to 785,1in 1961.19
o

o

The U.S. Geological Survey estimated that the cost of

water developed by the Waiaha catchment would beaboUt $1.30

Pe,K 1,000 gallons. The retearChers suggested that this high

unit cost could be reduced by constructing a larger catch-

men.4 area, and by providing better maintenance of the as-
,

phalt membrane.20

Asphalt is only one optionvfor covering catchment

areas. Aluminum sheeting, polyethylene, vinyl or other

plastics could be feasible construction materials. There

has been no systematic -study of how
/t
hese materials would

perfoim under Hawaiian conditions. One of the problems

involved in building rainfall catchments on Oahu is thatany

catchment large enough to yield significant quantities of

water would be expensive simply from the standpoint of land

use. Ip the opinion of the writer, the construction of

catchments on Oahu mustbe considered a relatively low pri-

ority water conservation measure.

A discuss
rr

O

n of surface water conservation leads in-

r'
variably to a consideration of ground water conservation

19Salwyn S.tW. Chinn, Water-Supply Potential From an
Asphalt -lined Catchment near Holua,loa, Kona, Hawaii (Wash-
ington, D.C.: U.S. Geological Survey, 1965), pp.. P1, 2,
13, 20.

20 Ibid., pp. PA, P24.

so
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isimply because waters are in motion. Waters that begin as

runoff and stream flow infiltrate the earth to become ground

waters, and may emerge once again as spririg flow. With

these properties of water in mind, the writer has already

considered ground water recharge through the'Use of diver-

t

\--sion dams
,

and'infiltration tunnels, and alsb the use of
eiv

P

reservoirs for ground water conservation. Ground waters may
o

also be recharged with treated sewage effluent. -The use of
o

waste
L
water 4r -Ehe replenishment of the underground water

supply has been a standard procedure for several California

communities for m ars. The preliminarlOTindings of thel.

Mililani study on the use of treated effluent for irrigation
4,

indicate that there is real potential for ground water re-4"

charge by treated w4ste water on Oahu (see Chapter

There would be many opportunities for innovative engineeringv..,

if waste water were accepted for ground water recharge on

this Island.21

Proposals to control leakage at the Pearl Harbor

springs can also be,classified as ground water conservation

measures because the elimination or coptrol of this leakage '

would result in an increase in the thickness of the basal

fresh water lens. Another ground wa er conservation tech-

nIgue is the sealing or repair of'd f c ive artesian wells.

Honolulu's municipal water supply manage s carried out a
4

major conservation effort, involving the lo atkon and sealing

, .

21"Water Reuse for Public Wate Supply."

,

316
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of lost and defective artesian wells in the late 1920's- and
1).

early 1930's. The Board of Water Supply still regulates the

construction and'operation of artesian wells, and occasion-

`ally -seals them as a water conservation measure. The Board

has published a pamphlet entitled, Rules a Regulatione for

the Protection, Development and Conser dtion of Water Re-

sources, and has made it readily available to the public.

The pamphlet explains the Board's regulatory authority with

regard to artesian wells, waste disposal facilities., esti-

siside u5 and the protection of'water resources in g neral.'

In Chapter 8, drip irrigation was Considered in the

con,pext of waterotecycling and treatment. Drip irrigation

may also have considerable potential in terms Of water ,

resource conservation. Agriculture is Oahu's major water

user, and the irrigation of sugar cane, accounts for the

largest share of agricultural water use. Drip irrigation'

provides high water use efficiency. Water is applied di-

rectly tct the soil containing the roots-of the sugar cane

. plants. Water does not infiltrate deeplyint6 e-soil as

in furrow irrigation, nor is it subject to wind onditions
a

as with sprinkler irrigation.22

The following chamft indicates irrigation water

ciency, (the ratio between water available to the roots of

22John,T. Humme, "Watet Use by Agriculture," address
to the Water For Hawaii Conference,-January.31, 1974; John
W. Hoxie, "What ,Happens if Drip Irrigation is Implemented?"
address to the Water For Hawaii Conference, January 31,
1974.

R
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the plant, and total water applied) for drip, sprinkler and

furrow irrigation:

Drip: 80%

Sprinkler: 65 to '75%

Furrow: 30 to 40% 23

As drip irrigation techniques are perfecte/d, the sys-

tem'.s water efficiency is expected to exceed 8,5rpercent. 24

Drip irrigation saves water. But the broad application of

drip irrigation technology will probably not-cauge a dra-

matic-change in water resource use oh Oahu. One considera-

tion is that conventional fairrow irrigation provides

significant recharge to the underground water supply.

Depending on soil conditions and geological factors, about

25 percent of the water applied in furrow .irrigalion infil

trates the substrata and contributes to the basal lens. In

drip irrigation systems, there is practically no deep infil-

tration of irrigation water. The writer believes that

trends in land use designatien are a more significant factor

in water resources conservation than changes in irrigation
.

practices.

There are opportunities for water conservation Within

the Board's own supply system. The Board pumps an average

23Hydra.ulics, Mechanics and Economics of Subsurface
and Drip Irrigation of Hawaiian Sugarcane, p: 2.

24Hannibal Tavares, "What Water Means to Alexander &
Baldwin, Inc.," address to.the Water For Ha aii Conference,
January 31, 1974.

9



of 122 mgpd through its distribution system.' Butqilling

.records show that approximately 16 d of this water is
.1

299

lost, or unaccounted for.. Water may be unaccounted for due

V

to the flushing of water mains, fire-fighting, street clean,'

ing, the flushing of.the seder Srtem, and because,of broken

and leaking mains. .The Board's percentage of unaccounted

for water (1396 of total distrilpution); is well within the

,range generally "experienced by other major water
,

Nevertheless,' Manager And Chief Engineer Edward Hirata, has

been concerned about the quantity of water being lost

through jndetected leaks lefilwater mains. Mr. Hirata author-,

zed the,Operations Division to conduct a thorough revidw'of

leak detection techniques and the companies offering leak

detection'services.' On the basis of this review, Mr. Hirata

.
asked the ,Board to hire the Hydrotronic Corporation of

America to investigate and locate leaks in the Board' dis-

tribution system. The Board appropriated $23,000 for),1115-

leak detection service. The Board was motivated bya desire

to conserve water resources, and reduce operating expenses.

It costs the Board approximately $.12 to produce 1,000 gal-

ions
.

of water. if.the leak detection service could reduce

unaccounted for water by 1 mgpd, the annual savings to the

Board and its water cuttomers would be about $43,800,25

25Francis Lee, official correspondence th Hydro-
tronic Corporation of America, Pitometer Associates, -and
several municipal water utilities; Edward Hirata, memorandum
to the members of the Board of Water Supply regarding leak
detection. Approximate date: August 1, 1974:
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-The Hydrotronkc Corpoxation's leak detection technique

makes use ofultrasonic sensing equipMent to detect and

magnifY the sound*of water-escaping through ruptured pipe.

U .-, .
..

z1

2---Ttis4)ighly sophisticated technique is' consistently able,
. .

.F. . . .

find leaks as 3%04" and,pinpoint th' location
m

Within a (pile foot radius.26

Under .E.ti4* terms tydrotronirs,coneract with the

rBoardi the company agreed to examind what was believed to be

the Worst 110 miles of the Board's 1;500 mile distributi&

system. 'In January, 1975, Mr. Hirata announced the results

of the examination to a meeting of the Hawaii Society of

'Professional Engiiieers: Hydrdtronics had. located 26 leaks

'which, were loging about 134;0100 gallons ofwater per day.27

The writer has examined reports of the results of

Hydrotronic Corporation's operations in Honolulu:and will

reCOmmend that the Board authorize the firm t.o examine

another 110 miles of the distribution' system.
vS 43

Another source of unaccounted for water iswater used
.

.

''for the training of fire fighters. Ever since the early
.../

,

.,
*930's, when Frederick Ohrt was Manager and Chief Eftgineer,

the Board'of Water Supply has been trying to retrieve some
Q.

26Hydrotronic Corporation of America, Hydrotronic
;;(Miami, Florida: Hydrotronic Corporation of America).

- Pamphlet.

27 Edward'Hirata, address to the Hawaii Society of
..Professional Engineers, Honolulu, Hawaii, January 28, 1975;
Robert T. Kagamida, "Hydrotroni:c Report",(HonoluItt, Hawaii:
Honolulu Board of Water Supply, February 12, 197$).

(Mimeographed.)

it
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of expense it incurs when it provides water to the Fire

department for fire-fighting and training. This reimburse-

*ment question has never beep resolved, and the Board has
-

been providing "free water" to the City and County for fire-
_

fighting purposes.° The Fire Department uccs about 3504'00

gallons of water per month for training purposes. Each of

the Department's 35 engine companies holds a "wet drill"

once a month. In-September, 1974-, the Board received assur-
,,

ances-from the Fire Department that the Department would

/ look into some method, such as metering, that would accu-

rately determine the amount of water used for training pur-

poses. The measurement of this water is a step toward

accountability and ufater. conservation428

For the great majority of Oahu' people, water re-

sonrceconservation is not a matter of watershed management,

or'recharge, or leak detection; water conservation begins

an0.ends in the home. There are really two aspects of

household water conservation. One aspect involves the con-'

scioudness,-or awareness, of the water user. And the second

concerns the improvement and the availability of water.

saving devices for the home. The following chart shows how

water,is used in the home on a national basis:
O

28Harry D. Holt, Memorandum to Edward Hirata, subject:
Water used for fire tralring, September 16, 1974.



Use Category. Percent

Toilettklushing 27-45

Bathing 18-36

Lpundering 18

Kitcheh t 13

Lavatory

A*,

4
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,It is estimated that-Hawaii residents use proportion-
-

ately more household water for bathing and laundering than

do mainland residents, This is probably due to cultural and

climatic factors:
c>,

In 1971, the Environmental Protection Agency funded a

Study of devices that promote water conservation in the

home. One technique involved"the recycling of bath water

for toilet fluShing. Lass elaborate techniques consisted of

installing shallow -trap and water saving toilets, and flow-
°

reducing shower heads. The EPA reported the following

results:

% Reduction in Total
Unit Tested Household Water Use

Water recycling 'system

Shallow-2trap .and ,water
saving toilets .

27.0

1
3.3 to 8.6

29*H.,Wallman, "Should We Recycle/Conserve Household
Water?" Paper presented at the 6th Annual Water-Qulity
Symposium, Washington, D.C., April 18-19, 1972.

4

a J.
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Flow-reducing shower
heOs 1.03°

The researchers conducted a user survey to determine
A

the degree of acceptance of the various devices:

Unit

Water recycling- system

ShallowLtrap and water
saving toilets

Flow-reducing. slipper
heads

0

Percentage 'Acceptance

50-67

B3-100,

31=D
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Although the sample in the EPA study was small (only

eight households), the results were Ancouraging in terms of
ti

water conservation and public acceptance or' conservation

devices. In 1972 the Washington Suburban Sanitary Commis-

sion conducted tests of water saving devices in 2,00- homes.

The flow-reducing fixtures included prgssdre reducing valves

which lowered household water pressureArom ab ut 60 pouhds

per square inch (psi) to 50 psi, tlow-reducing shower heads

and toilet inserts. The results of the tests were quite

positive: household mater use was reduced by 30 percent.

The results of the study were convincing enough to influence

the passage of new plumbing codes requiring reduced-flow

30S. Cohen and H. Wallman, Demonstration of Wastelow
Reduction from Households, Environmental Protection Agency
PrOject 11010 GM'. k

31Harry E. Bostian, "Conserving Water'At Home," News
of Environmental Research in Cincinnati (Washington, D.C.:
U.S. Environmental Protection Agency, November 9, 1973),

pp 1-4.

g17
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fixtures for ne%5 construction and remodeling. As part of

its conservation program, the Washington Suburban Sanitary

Commissionsis.distributing water saving kits containing a

.booklet on water saving, dye tablets for tracing toilet tank

leaks, and plastic bottled to be inserted in toilet flush

tanks to its customers in suburban Washington, D.C.32.

A recent study by two independent .researchers writing
0

in the'Journal of the.American Water Works Association con-

cluded that currently available household water saving

devices permit a reduction of up'to 32 percentin home water

use. These writers pointed out that at the present time

there are few incentives for household water conservation.

But they predict&I that as costs rise, and as the

public becomes more concerned with matters of water supply,

the incentives to use water saving devices will increase.33

Water saving devices are only one aspect of household

water conservation. The othe't component is public awareness

,of the need for water conservation in the home. On a broad

scale, the American people are becoming conscious of the
tl

finite nature of most resources. This awareness of
11

32Washington Suburban Sanitary Commission, Final and
Comprehensive Report, Cabin John Drainage Basin Water-

_ Saving, Customer Education and Appliance Test Program
(Hyattsville, Maryland: Washington Suburban Sanitary Commis-

1 sion, February, 1973); Washington Suburban Sanitary Cdfimis-
sion, Its tip To You! A Customer Handbook on Water-Saving
and Waste-Water-Reduction (Hyattsville, Maryland: Washington
Suburban Sanitary Commission, 1972), Pamphlet.

33Charles W. we and William J. Vaughan, "In-House
Water Savings," Jou nal of the American Water Works Associa-
tion' (February, 197 ) , pp. 118-121.

'
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environmental limits is going to be reflected in the way

people live; people are going to accept conservation as a

routine part of theirdlives. Water resource managers can

operate within this society-wide context to inform people

about the vital importance of water, the finite quality of

water resources, and.the need to practice water conservation

as a matter of course. This, public information effort can

proceed at two levels- one level involves general public
./1

awareness .of.the water resources they use and the water

supply sySOM that provides them cith water. An example is

the annual "Water Week" progrgm established for the public

b the Honolulu Board of Water Supply. The program features

informational tours of the Board's. Engineering Building and

the underground shaft at Halawa Valley. At a specific

level, water supply utilities should provide their customers-

with information about the need for conserving water id'

their community, and it should provide them with-specific

steps to take toward conserving water in their homes.

In 1973, the Board of Water Supply began a public

education program entitled, "How to Save Water by Really

Tryig." As part of this program, the Board sent its cus-

toMers two pamphlets intended to introduce the public to

household water conservation: The pamphlets offered spe-

cific suggestions about how to save water in each of the

following categories:

Bathing

The Toi et



b

Da

306

Lawn and Garden Care.

Car Washing

Cooking

Dishwashing

Garbage Disposal

The Home Laundry34

The board's household water conservation program was
le,

aided in February, 1975, when the first issue of the Hono-

lulu Newsletter carried advice on water conservation and six

relatively simple steps that would contribute to water con-

servation in the home. The Newsletter is published by the

C4Y and County, and is being distributed initially to 3,000

OpiniA leaders in business, govern ent 4nd education on

Oahu. 35
.

Water resource conservation affects both'the supply

and the demand sides of the water use equation_ Effective
0

watershed.managemnt, ground water recharge, impoundment and

leak detection augment the supply of water. Improved irri-

gation techniques, water recycling and household conserva-
4

tion programs help reduce-the demand on that finite supply.

It is not enough. to increase-supply into the indefinite

34 Honolulu,Board of Water Supply, How to Save Water by
Really Trying: Part 1 (Honolulu, Hawaii: Honolulu Board of
Water Supply,-February, 1973);-Honolulu Board of Water Sup-
ply, How to Save Water by Really Trying: Part 2 (Honolulu,
Hawaii: Honolulu Board of Water Supply, April, 1973). Both
publications are pamphlets.

35City and County of Honolulu,.Honolulu Newsletter,
Vol. 1, No. 1 (Honolulu, Hawaii: City and County of Hono
lulu, February, 1975), pp. 1-4.

320 p,t
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future. The costs become prohibitive.. If the Board is to,,

continue to supply an-ample qdantity of water atr reason-

able price, the people of Oahu will have to acceptclimits on

their water requirements.

=k

3
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Chapter-10

ENERGY

Energy is becoming a m. ter of vital concern for water

supply professionals on the isldhd of Oahu.1 The Honolulu

Board of Water Supply requires -'the expenditure of a great

deal of electrical energy in order to provide water to the

people of Oahu. Energy is necessary to raise water fromithe

basal lens and pump over 120 million gallons of water per

day through the'1;500 miles orwater mains that comprise the

Board's distribution system. The following, chart shows the

Board's expenditure (or anticipated expenditure) for energy

for Fiscal Years 1973 through 1975:

Electric Power Expense

1973:

1974:

1975:

$1,191,621

1,353,338

1,734,3301

v.

1Honolulu Board'of Water Supply, 1974-75 Budget (Hono-
lulu:41onolulu,Board of Water Supply, May, 1974), p. 81.
The amount anticipated for F.Y. ,1975 represents an increase
of 28.15% over the previous year. Barry M. Suyemoto, Water-
works Controller, reported on March 5, 1975, that 'the Board
is consuming approximately 5,709,700 Kilowatt hours of
electricity per month.
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,
'An examination of .the Hoard's 1974-75 Budget shows

that the cost of electrical power is4loy far the costliest

309

item in the Operations Division's "Materials, Supplies and

Services" e xpenditure classification. The Operations Divi-

sion spends more money on only one other expense item: the

salaries of its 393 employees.2

The Board's second largest energy expense itemp the

money required to keep the Board's Let of 223 trucks, cars

and other vehicles on the road. The following chart shows

gasoline expenses (actual or estimated) for F.Y. 1973
45

thyough 1975:'

Gasoline Expense

,3

0

1973! V61,782

1974:. 77,200

1975: 78,500 3
,

The magnitude of the Boar Is electric power costs is

Iindicated by the fact that qesoline to keep the Board's 223
...,:P,, -. L

vehicles in operation costs only about 5% of the amount

expended to meet, the Board's requirements for electrical

energy

The Board of Water Supply has yet to carry out

detailed study of the relationship between energy (costs and
if

availability) and the Board's water,supply, capabl,ity. The

writer hopes that this chapter (which will be brought talo the

2Ibid.,,pp. 81-120.

3 1974-75 Budget, p. 83; 1973 Annual Report, p. 3:
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attention of the.members of the,Board and the Planning,
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Resourdes and Research Division) will focus attention on the

costs and availability of energy on Oahu.
o

The remainder'of this *chapter will be devoted to three

aspects of the energy situation:

1. The national debate over energy policy.

2. Hawaii's search for alternative energy
sources.

3. Energy and the future of water supply on Oahu.

Until 1973, American society had been accustomed for

many decades to a plentiful supply of inexpensive. energy.

But in the autumn of 197$, the Arab oil producirtg states

imposed an embargo on pe roleum shipments to the industrial-

ized nations of the West. The embargo lasted for five

months, and it precipitated the energy crisis of the winter

-N
of 197.3-74. During the eighteen month period from July,

1973, to January, 1975, the price of petroleum on the world

marketquadrtipled to approximately $10.50 for a 44 gallon

barrel of petroleum., Gasoline prices and electricity rates

practically doubled in the United States during that period:

To a considerable extent; the oil embargo caught the

United States unprepared. The nation grappled with its

energy problems throughout 1974. In January, 1975, Presi-

dent Ford announced his energy proposals to Congress and to

the American people. The purpose of his' program was to make

the United States independent of Oil exporters by 1985. The

President offered four major proposals:

6.9
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1. The construction of 200 major new nuclear
power plants by 1985. At present, the United
States has 53..miclear power plants in opera-
tion, with another 63 under construction.

2. The opening of 250 major new coal mines, and
150 new coal-fired pqwer plants.

3. The construction of 30 new oil refineries, and
the building of storage facilities for an
emergency supply of 1.3 billion barrels of
oil.

4., The imposition of a $3..00 pet barrel fee on
imported oil by April 1, 1975. This measure
would force an increase in the price of gaso-
line. The President views this price increase
as a conservation measure and an alternative
to gasoline rationing.4

At this writing, Congress is expdcted to offer its own

package of energy proposals. There is a good deal of dis-

satisfaction or? Capitol Hill with the President's decision

to impose a $3.00 per barrel surtax on7 imported oil. The

surtax is expected to contribute to inflation at the very

time when national leaders and economists are trying to

V
bring prices under control. The President's surtax is

expected to add $.15 to the -price of each gallon of gaso-

line, and although the price increase wial contribute to

conservation, 'it will impose a heavy burden on the American

public.
6

The President is calling for the construction of

-nuclear power plants at an unprecedented rate. Tet there is

widespread concern that nuclear power plants are unsafe. In

..4Gerald ord,-State of the Union Address, Washington,
D.C., January 15, 1975, reprinted in the Honolulu Adverti-
ser, January 16, 1975, pg. Al, A4.
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January, 1975, the Nuclear Regulatory Commission ordered the

shutting down of 23 nuclear facilities after cracks were

discovered in the'emergency cooling system of a-reactor

operated by Commonwealth Edison Company at Morris, Illi-

nois.5

The President's proposa,to build one hundred and

fifty new coal-fired power plants increases utilization of
o

0

the nation's most abundant energy resource. But a ecision

to mine and burn more coal is bound to have a detrim ntal

effect on the national effort to combat the deterioration of

air quality. In effect, the President told Congress in his`

State of the Union Message that energy independence must -4

considered a, higher priority than environmental protection.

The Pre'sident'soproposed $3.00 per barrel surtax on

imported oil Could'impose a special hardship on the State of

Hawaii. Nationally; approximately) 20% of all eleCtricity is

generated 13? oil while Ha ii is almost. entirely dependent

on this energy source. Se,ators Hiram L. Fong and Daniel K.

Inouye have pledged that they will work for some kind of

exemption. for Hawaii if the surtax is adopted by Congress.

Governor Ariyoshi has dispatched representatives of the

State's Department of Planning an vd Economic Development to

Washington to meet with Federal energy officials and point

out Hawaii's exceptionally vulnerable energy situation.

5Honolulu Star-Bulletin, January 30, 1975,. p. A7.
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Over 99% of the electrical'energy sold by the State's .

utilities is derived from the' burning of petroleum that: is

brought to the Islands on ocean-going tankers. 'The-bp ning"

of bagasse (the fibre of sugar bane stalks). and hydroelec-
.

.tric power together constitute less than one percent oaf "the

energy distributed by utilities throughout the Islands. The

Island of Oahu is 100% dependent upon seaborne petraleu.16

During 'the energy crisis of the winter of 1973-74,

Acting Governor. (now Governor), George Ariyoshi, appointed

a State'Advisory Task Force pn Energy- Policy to formulate a

Statewide response to the energy situation. The Task Force

developed Gasplant an equitable and successful fuel rOtion-
.

ing program,, and other conservation measures. The Task

Force also established .a Committee on-Alternate Energy

Sources for Hawaii to- examine energy resources that might

provide Hawaii with, alternatives to seaborne petroleum. The

78 member Cromrnitte. examined and rated ten possible ;energy

sources:

1. Solid Waste

2. Bioconversion.

3. Hydroelectric Power.

4. Wind.

5. Geothermal Energy.

6RObert T.:Chuck, .et., al., Status Report of the Hydro:-
electric Power Task Force, Alternate Energy Sources For
Hawaii Committee (Honolulu, Hawaii: November, 1974). The
pages of this report are not numbered. (Mimeographed.)
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6. Solar Collectors.

7. Ocean Thermal Energy Conversion.;,

8. Waves, Tides Ocean Currents, OsmOsis.

9. Coal.
V

10- Nuclear Power. 7

After eight months of extensive review and analysis

involving 78 members of the Committee,, two major conclusions

emerged as part of a general consensus:

1. No short-term substitutes for oil can be
introduced to Hawaii that will have a major
impact on reducing the State's near total
dependence on seaborne petroleum., This .
includes indigenous natural energy-resources,
coal,, and nuclear power. Although coal is
receiving strong support at the national level
as a substituteltor petroleum productsi there
is little likelihood that coal Could be intro-
duced to Hawaii within the next ten yeare in,
sufficient quantities-- ither in granular or
liquified form--to have signi icant effect on
the State energy supply.

2.. There are a number of indigenous renewable
rtural energy resources that show excellent
potential for meeting a significant percentage
of Hawaii's future energy needs. The,State
should continue with the establishment of poi-

...icy and institutions, including a reasonable
level of research and development funding, to
verify the potential of these natural energy
resources and to develop thoSe which'preve to
be technically, environmentally, and econemi.,
cally,feasible.8

7Jon W..Shupe, "Alternate Energy Sources for Hawaii,"
paper presented to the Committee on Alternate Energy'Sources
for Hawaii, Honolulu, Hawaii: August 1974.

Committee on Alternate Energy Sources for Hawaii,"

6 "Overview and Recommendation'," Honolulu, Hawaii: February,
1975. The pages of this report are not numbered. (Mimeo.-

graphed.).
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The Committee summarized its findings with regard to

each of the ten potential energy resources as follows:

'Solid Waste: The use of combustible municipal refuse

j as an energy resource has teal potential for Hawaii. The

State produces 650,000 tons of comgbstible municipal refuse

annually (85% of it On Oahu). Althbudh the fuel for this

energy resource' is "free," the eqdipment necessary to con-

vert municipal solid wastes to useful energy' requires con-,

siderable capital investment. The process has some negative

impacts, on the environmentbut these are thought to be.

acceptable because the use ofmunicipal wastes as an energy

source diminishes the need for land-Tills and other disposal

systems.

The City and County of Honolulu, in cooperation with

Amfac and the Hawaiian Electric Company, is carrying out a

feasibility study on resource recovery from solid wasted.

The Committee recommends that this program: be continued, and

that other counties initiate similar les.9'

Bioconversion: Plant cellulose can be converted to

liquid or gaseous fuels. Considerable research is being

carried but in the United States on processes designed to
A

convert plant fibte into methane and alcohols.

At the present time, Hawaii's sugar mills are fueled

almost entirely by bagasse. Although energy from this

9Committee on Alternate Energy Soirces for Hawaii,
"Task Force Summaries and_ Conclusions," Honolulu, Hawaii:
February, 1975, pp. 24,.25.

.0
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.

source is utilized on the plantations and is(not sold dbm-

mercially, it constitutes a significant 8% of the State
P

total energy use.

The leaves of sugarocane harvested each year contain
-

about 1.8 million tons of-dry matter. This "cane trash"- is

usually burned in thefield, or discarded at ae mill.

However, cane trash has the potential to provide an addi-
.

tional 8% of the Stgte's energy needs: The first power

plant to use cane trash as fuelas already in operation'at

r--
Pepeekeo on the Island of Hawaii. The plant has the capac-

,itl; to provide one half of.one percent of the State's ,energy

needs. The Committee on Alternate Energy. Resources recom-
.

mends a detailed review-of the economic and environmental
.

. .

energy

.f

.

ramifications of rising cane trash as a suppleMentary
.

;

-resdiirce.10

Hydroelectric Power: Hydroelectric power is a limited,

but readily available energy source of'Hawaii- Att the pres-

ent time, hydroeiectric,power constitutes 0.4\2; of the

State's commercially generated electrical.energy,'and about

2% of the-State's total electrical demand when the energy

generated and utilized by sugL plantations is taken into

account. 4,

Hydroelectric energy is potentially capable of provid-
e

4

ing about 6% of the State's total energy needs by the year

10H. P. Kortschak, "Bioconversion," Honolulu, Hawaii:
Hawaiian Sugar Planters' Association, October 30, 1974.
This report is,inkdraft form. .Pages are not numbered.
(Mimeogtajohed.)
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1990. For specific islands, hydroelectric power could be

quite important. On Kauai, for example, it could supply as

Muth as 30% of the electrical power needed by 1990.

Hydroelectric polter enjoys some major advantages. Tfte

technology is fully developed and plants could be designed

and built using available data and specification. In addi-

tion, hydroelectric plants do not deplete natural energy

reserves, and they do not produce any toxic substances that

might degrade the environment.

As far as costs are concerned, hydroelectric power is

becoming increasingly,competitive with power generated from

fossil fuels. As fossil fuels become increasingly scarce,

hydroelectric power can be expected to.attain an economic

advantage over fossil fuels.

The Commit ee on Alternate Energy Sources has recom-

mended expanded engineering studies on'speCific sites for

hydroelectric plants, especially on the Island of Kauai.

Moreover, the Committee has advised the State to develop

cost estimates and time schedules for the construction of
a

hydroelectric po er plantS.11

Wind: Wind has excellent potentiar for providing a

significant share of Hawaii's future energy requirements.

Oahu is especially favored in this respect because the

Island has about 50 miles of mountain crests athwart the

trade winds. The tradp blow from the northeast at average

11 Committee on Alternate Energy Sources for Hawaii,
"Task Force Summaries and Conclusions," pp. 28, 29.
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velocities of from 10 to 15 mifdt per hour. Since the

trades are not constant, energy storage facilities will have

to be used during calm periods and during periods of Kona

weather (Kona winds come out of the southeast, and usually

bring stormy weather) .

Nobel Prize-winning physicist Dr. Edward Teller has

agreed to serve as an energy consultant on wind power to the

City and County of Honolulu. Dr. eller envisions a string

e%s

of 1,000 windmills inst4lled along the windward ramparts of

Oahu, and generating- enough energy to supply nearly all of

the Island's needsf Dr. Teller estimated that the.cost of

the entire system would approach one billion dollars. HOw-
--.

ever, once the generating machinery is operating, the wind

would be a constantly renewable source of free energy. If

the project were carried through to completion, Oahu's total

dependence/ increasingly costly and potentially unreliable

seaborne petroleum would be a thing of the past.12

The Center for Engineering Research at the University

of Hawaii, in cooperation with the City and County of 'Bono-
.

lulu, has carried out a preliMinary feasibility study of

wind velocities and wind patterns on Oahu. The study indi-

cated that the 15 mph wind velocity threshold considered

necessary to'make wind power feasible is attained from 60 to

70 percent of the time in the Nuuanu Pali area. Plans are

12Interview with Dr. Edward Teller reported in the
Honolulu Employee Journal, January, 1975, published by the
Department of Civil Service, City and County of Honolulu,
pp. 14.

-4
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underway to expand this preliminary study and to design and

build a major windmill ihstallation on /Oahu. The coopera-
.

tive Program involves the State, the City and County, the
;

University and the Hawaiian Electric Company.

Wind power ks a renewable natural energy resource. It

produces go toxic substances, and its 'only negative impact,

is visual. However, proper placement and:design.of the
.

windmill towers can minimize ''the negative visual impact.

fl

The, Committee on Alternate Energy Resources recommends

increased support fo/: wind power studies;onDahu-, and extenr

sion of these studies to other islands having potential for

kind energy development.13

Geothermal Ener y: Geothermal energy isexpected to be

1
0

an important factor i liaWaii's long-range energy situation.

In 1973, the National Science Foundation, the State of

Hawaii, and the County of Hawaii prol'rided initial funding

for the Hawaii Geothermal Project. The Project is investi-

gating the feasibility of developing deothermal energy On

the Island of Hawaii. Ah exploratory drilling program under

the direction.of the. Hawaii Geothermal Project is scheduled

'to begin in the spring of 1975. Project managers hope to

determine whether a commercially viable geothermal field
4

exists in the Puna region of the Big Island, and which of

13Ibich, pp. 30, 31. "Energy Storage and Transport
Systemsrs a paper prepared for the Committee on Alternate
Energy Sources by Paul. C. Yuen, October 31, 1974, is espe-
cially relevant to, energy storage problems on Oahu.

393
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the five following geothermal energy sourceS'are actually

present:

1. geothermal steam

2. ,hot "water

3. mol6n-magma

4. hot porous rock

5. ,hot dense rock14

7k,

o

t
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The technology for utilizing gedtherMal, steam and hot

water is, well developed, and these sources are considered

conventional geothermal resources. But'molten magma 9cCurs

so frequently on the. Big Island that it should be studied as
U

' a potential long-term energy resource.

At the present time, the geothermal field. at Geysers,

California is the only'operational field in the United

States. Economic comparisons show that energy developed at

Geysers is quite competitive with energy developed by the

consumption of fossil fuel: In addition, environmental

problems associated with the use of geothermal energy are

considered relati6ly easy'to solve.

If the exploratory drilling program on the Big Island'

is successful, the Hawaii Geothermal Project expects to

survey other Islands in the Hawaiian 'chain.. If huge reser-

voirs of energy are found on the Big Island, future

14John W. Shupe, "Overview of Phases I and II: The
Hawaii Geothermal Project," Honolulu; Hawaii: University of
Hawaii, August 27, 1974: The pages of this report are not

t numbered. (Mimeographed.)
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technological breakthroughs may make it possible to ,transmit

energy efficiently to the pother Islands. 15

Solar. Collectors: Solar collectors.are'an attractive
. . . ,(

energy source for Hawaii :because the State enjoys one.of the
.

`highest annual rates of solar radiation in the nation. An

eXtensive national and international effort is underway to

refine solar collectors and improve the 'technology needed to

utilize solar energy.

From the environmental perspective, the advantages of

solar energy exceed all other energy sources.. Solar energy

. is entirely non -polluting, and it is a totally renewable

resource.

At present, about 25% of the electric power generated

in the State of Hawaii is used for domestic water heating

and air conditioning. Solar energy collection could b

applied in Hawaii to meet these two specific energy demands.

The Committee on Alternate Energy Sources recommends that

the State encourage the installation of solar collectors it

private buildings and homes by means of tax incentives and

loans. Furthermore, the Committee recommends thAlt the State

require engineering feasibility studies for solar collectors

for water heating and air conditioning in new public build-

ings.16

15Committee on Alternate Energy Sources for Hawaii,
"Task Forbe Summaries and Conclusions," pp. 32, 33.

16 Ibid., pp. 34, 35.
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The Honolulu Board of, Water Supply has moved into the

,solar energy field by installing ."solar -power energy sub-

irrigation systems" at fifteen'BWS facilities on Oahu. Each

unit...Collects and stores solar energy, and uses the energy

to activate a drip irrigation system. The units. are being

installed on relatively steep land,-where sprinkler irriga-

tipo would contribute to runoff and soil erosion. In ef-

fect, the units-conserve energy by using solar power, they,

conserve irrigation water, they conserve the soil by pre-

venting erosion, and they prevent pollution of streams and

receiving waters by soil runoff. -7

Ocean Thermal Energy Conversion (OTEC): If OTEC sys-

tems become a practical reality, Hawaii could become self-

sufficierit with respect to energy. The process depends on

the predence of cola ocean waters in proximity to warm
0

waters and to land. Ke-ahole Point, on the Kona Coast of'

the Big Island of 'Hawaii, is considered en ideal site for

ocean thermal energy conversion. Cold waters from the ocean

could bt pumped to the surface and used in conjunction with

warm surface water to create energy for the 'production of

electricity. Whenever a significant temperature differential

17The Board of Water Supply presented a remarkable
demonstration of the solar-power energy sub-irrigation sys-
tem at the National Energy Week exhibitions at Ala Moana
Center and at the University of Hawaii during February,
1975. 0
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is available, energy can be extracted with a Rankine cycle

engine.18

The National Science Foundation is considering whether

to fund the construction of an OTEC pilot plant at the

Ke-hole Point location. Capital expenses, are expected to

be much greater tor an OTEC facility than for a conventional

power plant. But initial costs should be evaluated in terms

of OTEC's relativelyAlow operating costs, and its complete

independence from any conventional fuel sources. The Com-

mittee on Alternate Energy, Sources recommends the continua-

tion of the joint effort by the State, the County of Hawaii,

the University of Hawaii and private industry to attract

OTEC 'research and a demonstration plant to Hawaii.19

Ocean Waves, Tides, Currents, and Osmosis: The conclu-

sion of the Committee on Alternate Energy Sources is that

'these four energy sources "all have such low energy densi-

ties and are so variable in behavior that their collective

energy potential is quite low. . .11 The equipment for

extracting energy from such low density Sources would be

extremely large, quite expensive, and--in many cases--envi-

ronmentally unacceptable. They can be eliminated as serious

18 Joe A. Hanson, et.al.i "Report of the Ocean Thermal
Energy Conversion Task Force," Honolulu, Hawaii: October 31,
1974. The pages of this report are not numbered. (Mimeo-
graphed.) 0

18 Committee on Alternate Energy Sources for Hawaii.,
"Task Force,Summaries and Conclusions," pp. 36, 37.
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Oontenders for supplying power at commercial levels in

$Hawaii.2°

Coal: The United States has sufficient reserves for,:/

Fa. IDver one hundred years at bhe present rate of consumption.

If the necessary decisiohs were made within the next few
0

years, coal-fired electrical energy could become a reality

in HaWaii in the early 1990's. The use of coal as an. energy

resource would present some major logistics problems for.

Hawaii: port facilities would have to be built,,unloading

and storage areas would have to be established, and a sur-

face transportation system.to move the coal from dockside to

the power would have to,be put into operation. None

of these facilities exist at the present time.

From the environmental perspective, the use of coal
1

requires controls of such unacceptable substances as sulfur -

°dioxide and particulates. In addition, large quantities of

ash must be disposed of. The Committee on Alternate Energy

Sources concludes that a coal-fired plant could be located

either on land or offshore with various economic*nd envi-

ronmental trade-offs.

Research programs are underway in the United States to

develop combustible bases, liquids and refined solids from

coal. If this research is successful, synthetic fuels

derived from coal could substantially replace coal and

petroleum based fuels. Synthetic fuels would eliminate or

20Ibid., p. 38.
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minimize many of the logistic and environmental problems

associated .with burning coal for energy. The ,Committee

advises, however, that iti4puld be as long as ten ears

before synthetic fuels derived from coal are proven feasible

in large scale, application, and become commercially avail-

able in Hawaii.

1:,4e Committee's single recommendation is cautious:

(The State should) keep informed of all developments
relating to the 'handling of, granular coal, liquefa
tion, and gasification so that any breakthroughs c
be considered for application to Hawaii.21

Nuclear Power:,TheKe hipe been disappointments in the

development of the nation's atomic energy program since
O

1945, and there are fears that nuclear power installations

may be hazardous. But despite these fears and disappoint-

ments, the energy stored in the\nuCleus of the atom still

-offal's the promise of virtually limitless energy `for the

future. Nuclear energy can be released through fission (the

splitting o'/large uranium atoms into smaller atoms), and

fusion (the combining of-hydrogen atoms into helium atoms).

The technology for producing power from the fission

process is well _developed. But commercial production is

economical only in, very large scale ts. The planning and

construction of a nuclear power p ant takes a minimum of ten
O

years. Moreover, the best estimates are that a nuclear

power plant of the smallest available commercial size could

21 Ibid., pp. 39, 40.

a IR

O



326

not be accommodated within Oahu's electrical distribution

system before the year 2000.

,
The Committee on Alternate Energy Sources expressed

confidence that nuclear power is safe; virtually zero radio-

activity is released under normal conditfons. In the event

of a catastrophic failurd, redundant safety systems go into

effect to prevent or minimize any radiation discharge into

the.atmosphere. Tht writer believes that the United States

has demonstrated such technical ability in the development

of nuclear submarines that solutions will be found to any

potential safety lOroblems in nuclear power plants.

Preliminary indiAtions are that an acceptable site

for a nuclear facility can be4fourid on Oahu. The Committee

recommends that the-State initiate comprehensive seismic and

geologic investigations to determine whether potential

nuclear plant sites exist on Oahu and the Neighbor Islands.

The disposl of nuclear wastes remains a major- envi-

ronmental problem because of the potenby and longevity of

certainradioactivet by-products of nuclear fission.

The Atomic Energy Commission (succeeded in January,

1975, by the Energy Research and Development Administration)

has projected that fusion power plants may become competi-

tive with other energy sources within the next thirty years.
47L

This development holds promise for the distant future, but

I.
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is not expected to have any impact on Hawaii until well

A
after the turn of,the century. 22

Table 2, from the "Overview and Recommendations" of

the Committee on Alternate Energy Sources for Hawaii, pre-

--.sels a summary ofthe Committee's' findings.

The Committee on AlternateXnergy Sources conclWed

hat a number of indigenous renewable energy resources show

excellent potential for meeting a significant percentage of

.
Hawaii's suture energy needs. Although these alternate

.

energy sources should have an important rolerin the-19-80's
,

and thereafter, it will take a comprehensive State supported

plan to- develop these tesources- The Committee made a num-
1

ber of specific recommendations intended to enhance the

State's ability to respond to future energy needs:

The State should provide at least $1,000,000
annually to fund energy research and deVelop--
ment projects. Special support should be prat=
vided for projects showing the greatest ".

promise, and.for projects receivingpatchin4
support from the Federal Government.

2. The position of Energy ResourcesCobrdinator
should-be strengthened in accordance with
existing legislation passed by the 1974 State
Legislature, The powers duties and level of
support called for ln'Act 237, Regular Ses-
sion, 1974, would eria0e'the,Energy Resources
Coordinator (currently the Director of the
Department of Planning and Economic Develop-
ment) to provide the leadership necessary to
develop and implement a long range energy poi-2
icy for Hawaii.

22 "Task Force Summaries aneConclusions," pp. 41, 42;
S. F. Tuan, "Nuclear Fusion and the State-laf.Hawaii," a
preliminary report to the Committee on Alternate Energy
Sources for Holdall, 1974. (Mimeographed.)
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3., The Committee on Alternate Energy Sources for
Hawaii should continue its work,'or be re-
placed by an equivalent group, so that energy
options will be evaluated on a continuing
basis. One intention is to preserve the high
degree of interaction and cooperation that p.as
been established among Federal, State and
municipal governments, the University, and the
scientific and busines'S communities.23

0

The City and County of Honolulu has proposed and ini-

tiated a number of energy related.prolects. "wo of these,

the proposed pilot plant to produce energy from the combus-

tion of municipal solid wastes, and, the cooperative effort

with the University in wind power research, have been Men-

tioned in the context of the. State's energy resources -ef-

fort. In November, 1974, Mayor Frank F. Fasi proposed an

energy tax to the members of the Hawaii State Association of

Counties. Revenues from the tax would be used to stockpile

a year's-supply of petroleum in the Islands. The Mayor men-

tioned that a large quantity of petioqeum could be stock-

piled in cooperation with the Navy. The Navy has surplus
0

fuef storage capacity in the Red Hi]l area near Pearl Harbor.

Energy tax revenues could also be used to provide

fare -free public transportation. This step would encourage

fuel conservation as more people would utilizethe bus sys-

tem and rely less heavily on automobile transportation. Tax

revenues could also provide the City. d County's share zpf

thecostS of a fixed guideway mass transit system for Oahu:.

(the Federal share is 80%, the City's, 20M. At the present

23 "Overview and Recommend, ns," pp. 18, 19.
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writing, the State and the City,and County are close to

agreement on the building of an initial 8.4 mile fixed

guideway mass transit 'system through the most densely popu-

la'ted portion of Honolulu. This system, which would cost

'approximately $400,000,000 could be in operation asparly as

1980, and would provide significant fuel savings in addition

to meeting HOligrilu's transportation needs.24
0

The writer, as Chairman of the Board of' Water Supply,

-proposes the following steps' as part of.the Board's response

to Oahu's energy situation:

1. The opening of dialogue between the Board's
Division of Planning, Resources and Develop-
ment and the State's Energy Resources Cocirdi-.
nator.

4.1

2. The opening of communication bettVeen the Divi-
sion of Planning, Resources and Development
and the Committee on Alternate Energy Sources
for Hawaii (or its successor organization).

t

3. The initiation of a detailed study by the
Division of Planning, ResoUrces and Develop-

,

ment on the effects of energy scarcity and -

cost increases on the Board's ability to, pro-
vide the people,of Oahu IATAth an ample supply
of high quality water at a reasonable price.
This study should make specific recommenda-
tions designed to reduce energy-related costs.
The study should address the following ques-
tion: how may the Board's sophisticated com-
puter syttem be used to control the transmission
df water through the -distribution system in

- 40e the most energy-efficient manner consistent
with high qualitylservice?

The implementation of these three recommendations

would constitute the beginning of the Board's. sponse to

24Frank P. Fasi, addr ss to the Hawaii State Associa-
tion of 'Counties, Makaha I n,, November 21, 1974.
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/he relative scarcity of energy. Long before the year 2000

(and the ,maximum development of Oahu's ground water re-

sources) the Board must be part of\,a comprehensive Search

for altrnative water resources just as the State of Hawaii

is beginAing to confront the need for alternative energy

resoukces,

In order to evaluate, such alternative wate resources

as desalination, the recycling techniques and various con-
o

servation measures,1the Board must have a clear conception

of the costs and availability of energy on Oahu.

845
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Chapter 11

CONCLUSIONS ANDR,ECOMMENDATIONS

.

Oahu has grown remarkably during the,first three quar-

ters of the Twentieth Century. The pace of growth slackened

only twice since 1900: during the depression of the 1930 °s,

and briefly during the post World War III years. But these

declines were4more than offset by the population and eco-

nomic growth achieved during World WarlI and in the ex-

,tended period from the mi&-1950's (highlighted by Statehood

in 1959) to, the present. 4

d

During the Twentieth Century, Oahu's public pOliy

decision makers responded to the Island oommunity's-n ed for

an ample supply of fresh water.by expanding the water supply
. . e

system and by reforming the institutional structure within
P

which water resource and water supply decisions are made.

The most important institutionaP,reform 'in this context was

the establishment of the Honolulu Sewer and Water Commission

in 1925, and its successor agency, the Honolulu Board of
w

Water Supply in 1929-30. A second round of institutional

reform occurred at the Territorial-State level-in 1959.and

1961with the passage of the Hawaii Ground WaterUse Act

(Chapter 177, Hawaii Revised Statutes).

.332
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Projections by Federal, State, City and County and

Board of Water Supply planners all indicate that the growth

in demalci for fresh water will continue into the foreseeable

future. Although demand is increasing, the Island °s natural

-ground water resources are known VD be fini.te. The Board of

Water Supply estimates that'Oahu's natural ground water

resources will be fully developed by the year 2000.' It is

47 possible, through the application of existing and antici-

pated technology, to extend this environmental limit to

growth on Oahu. But the deVelopMent of eacbiadditional

increment of water depends upon the community's willingness

to allocate capital resources, energy resources andfgterial

resources to water supply. In the near future, the commu-

nity will have to choose between developing additional water

resources at increasing expense onone.hand, and limiting

the demand for water on the other. The writer recommends:a

combinationsof water resource development and water supp).y

conservation in order to meet the needs of the,people of

Oahu for fresh water.beyond the year 2020.
)

The writer recommends thegntertaking of the develop-
,

ment of supplementary water resources irlj the following,
o

order:'

1. The exchange of treated wast,e Water for high
quality water.' Plantations would use treated
waste water for irrigation, and high quality
water they' are now using would become avai41-
able for domestic use.

2. The development', through various'imi)Ounding
techniques, of the Pearl HarborSprings and
the streams emptying into Pearl Harbor.

047
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Impounded water .would be exchanged with plan-
tations for high quality water.

3. -The development of surface streams in Palolp,
Manoa and Nuuanu Valleys either as water ,wp-
ply sources, or as a means of recharging the
underground water supply. Other streams on
the Island should be investigated for their
supply and recharge potential.

o

4. The demineralization of brackish water.

5. The demineralization of sea water.

6. The reclamation of wastewater for domestic
use. This option must be considered as a last
resort because less expensive alternatives ar,
available, and because of public resistance/fo
the use of reclaimed waste water' for domestic
purposep.

Research finings and technological breakthroughs

could change the order of development recommended above. As

a general rule, those projects which will provide increments

of supply at the lowest unit cost should be undertaken

first. The development of a source should begin as much as

ten years in advance of need due to the length of time

required for constzlLation with Federal, State, Municipal and

private entities, arr for the design and construction of

facilities.

The conservation of Oahu's water resources is at least

as important as the development of supplementary supply.

One development is especially encouraging with respect to

water resource conservation: the increasing use of drip

irrigation techpology by Oahu's sugar plantations. The

writer, as Chairman of the Board of Water Supply, recommends

that the Board expand its own conservation efforts The

aro



335

Board should continue'to implement its leak detection'po-

gram. it should increase its efforts to inform the public

of the need for water conservation, in the home (while pro-

viding the community with specific steps that may be taken

to .conserve water). Moreover, the Board should advise the

State Legislature and the City Council to enact statutes

intended to encourage the use of water saving technology in

all homes and buildings to be constructed On Oahu in the
6.

future.

The writer offers the following recommendations in

tended to improve the management and operation of Oahu's

water supply system: f

1: The Board should establish a comprehensive plan
for the Conservation and development of Oahu's
water resources.

The Districting plan and other recommendations
mad by Management Resources Consultants, Inc.,
should be put into effect in the .interests of
improved service to the public and increased
efficiency of operation.

3. The Board should use its sophisticated com-
puter system to make the most efficient use of
energy resources throughout its 1,500 mile
distribution network.

4. The Board should make its data processing sys-
tem available to other municipal agencieS.

5. The 'Boakd's Division of Planning, Resources and
Research should establish .communication with
State agencies and committeesLactive in the
energy development field. In additiOn, the
Division should initiate a detailed study of
the relatiOnship between energy and water sup-
ply on Oahu.

6. The Board's management and its water resource
planners should seek active cooperation with
the State Legislature, the City .Council and

(
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b ),
Federal, State and municipal planning agen-
cies.

The six recommendations offered above can be imple-

(4niented _by effective management action within the Board of

Water Supply. Three other institutional responses to Oahu's

water supply needs are suggested.

The first response concerns the combination of water

supply and sewerage operations under a single administrative

entity. There is considerable evidence that combined water

supply and sewerage operations are more efficient and more

economical than separate operations. The City Council

should pass a resolution permitting the people of Oahu to

decide, on Election Day in November, 1976, whether to con-

tinue with the separate operation of the water supply and

sewer systems, or to combine these functions under a single

agency.

The second institutional response concerns the status

of the,Board of Water Supply. The Board and the City

Council should act to inform the public about the advantages

and disadvantages of the following institutional alterna-

tives.available for Oahu's water supply agency:

1. Modified semi-autonomous status.

2. Private ownership and operation.

3. Operation of the water supply system as a
Department of the City and County.

The City Council should also pass a resolution permit-

ting the electorate to choose one of the above alternat,iVes

350
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) based or% a full undertanding of e-"------merits and demerits of

each alternative.

The third institutional response is a Statewide re-

sponse to Hawaii's water 'supply needs. A State Environmen-

tal Protection Commission and a Department of Environmental

Protec on should be established to serve as the administra-

Vive arm of the 'Commission. The Commi'ssion Would be granted

the authority to manage the conservation and development of-

the State's water resources, regulate waste water disposal,

and protect the quality of the environment by controlling

air, water, noise and solid waste pollution.

The establishment of a StatVnvironmental Protection

Commission would provide an optimal institutional setting

for decision makers to respond effectively to the closely'

related problems and opportunities of water resource m9,:nage-

ment; waste water disposal and pollution control.

For the last one hundred years, public policy decision

makers and the community as a whole have responded to the

growth in demand for water on Oahu by introducing innovative

technology and by enacting institutional reforms. In this

dissertation a combination of technological measures, con-

servation measures and additional institutional reforms have

been recommended to enable water resource managers to meet

,Oahu's water supply needs beyond the year 2020.
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BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU

630 SOUTH BERETANIA

POST OFFICE BOX 3410

HONOLULU, HAWAII 96843

December 6, 1974

APPENDIX A

3

QUESTIONNAIRE

JOHN HENRY FELIX, Chairmart
STANLEY S. TAKAHASHI, Vice Chairman
GEORGE APDUHAN
YOSHIE H. FUJINAKA
KAZU HAYASHI DA
WALTER D. HOWARD
E. ALVEY WRIGHT

EDWARD Y. HI RATA
Manager and Chief Engineer

1. Does ydur agency have regulatory authority over groundwater?

A. Routinely?

B. In emergency situations?

2. Does your agency have responsibility for enforcing the provisions of the
Federal Water Pollution Control Act (Public Law 92-500)?

3. Does your agency administer the National Pollutant Discharge Elimination
System. (NPDES) permit system?

4. Does your agency participate in,,the State Continuing Planning Process
described in PL 92-500?

5. Has the existence of a combined regulatory agency contributed to effective
enforcement of PL 92-500T

6. Has the existence of a combined regulatory agency in your State contri-
buted to the coordination of water resource/wastewater planning and
project development?

If yes, to what degree?

If no, what could be done to improve coordination? To physically combine
the two functional activities.

7. Has the existance of a combi ed regulatory .agency helped municipalities
in' your State obtain Federa funding for sewage treatment plants under.

"---PL 92-500?

8. n view, of your experience, is it preferable. to lodge the regulatioh of
water resources, waste water disposal and environmental protection in a
single State agency, or in separate agencies?

4
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9. In general, how would you describe your agency's relations'with
cipalities?

. t&t.....do you see as the major challenge { s) facing your agency in the neXt
several years?

Name of person conpleting questionnaire

Title or Office

Name of A ency

c,

4

1 17



'BOARD OF WATER SUPPLY'

CITY AND COUNTY OF W..:NOLULU

630 SOUTH BERETANIA

POST OFFICE BOX 3410,

HONOLULU, HAWAII 96843

December 6, 1974

APPENDIX B-1

rz

I)

Mr. R. S.-Howard
Director
Environmental Protection Division
Department of Natural Resources
47 Trinity Avenue, S.W., Room "609
Atlanta, Georgia _30334

Dear Mr. Howard:

The Honolulu Board of Water Supply is gathering information
on the advisability of establishing a combined regulatory
agency for water resources/wastewater disposal fort-the State
of Hawaii. Our preliminary *esearch indicates that the
Georgia Department of Natural Resources is one of eight such
agencies in the United States.

We would appreciate it very much if you could help us by
filling out the enclosed questionnaire and returning'itin
the envelope provided.

a

JOHN HENRY FELIK, Chairman
STANLEY S. TAKAHASHIVice Chai6man
_GEORGE APDUHAN
YOSHIE H. FUJINAKA
KAZU HAYASHIOA
WALTER D. HOWARD
E. ALVEY WRIGHT

EDWARD Y. HI RATA
Manager and Chief Engineer

Sincerely,

John Henry Felix
Chairman

o

JHF:kt

Enclosure: Questionnaire
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