- . o ‘ 'DOCUMENT RESUME. . s

ED 113 W5 - < ¢ R ] 019 u69 o -
. AUTHOR, Felix, John Henfy KB ’ *
o TITLE Oghn, Hawaii's Water Supply. 1848—2020 A D.
. PUB DATE - Jul 75 T
. NOTE . - -~ 370p.; Ph.D. Dlss?;tatlon, Walden Unive151ty o T
i _EDRS PRICE = MF-$0.76 nc—sms 40 Plus Postage b ‘
DESCRTIPTORS - *Consérvation (Environment);’ Doc+ora1»2hesese~fv** .
T “ " *Ecological Factors; Environment; *Natural ResOurces.
t . , . Recycling;' Resource Haterlals- *Water Pollutxon '
. o ©  Control; *Water Regources _ :
 IDENTIFIERS Hgwaii; Research Reports R ' '
3 : % v L .

A ABSTRAET - ; —" - '
) - ’ 'Demand projectlons indicate that Oahu s natural ' :
- .ground water supply will '‘be fully developed by the year 23000.° :

B Supplenmentary water resources will need to be developed . in keeping ,
with the .growth-of -the economy and population. The author, chairman

of €he Honplulu Board of Water Supply, authoritatively discusses

types of g;ound vater- in Hawaii, and areas of interest in water
‘development throughout the Islands. This.is followed by an in-depth «
historical accountlng of Oahu's water supply system. The present .o
water resources, popnlatlon,_land use situation, .and projects fof the
future are examinmed. The BoaTrd of Water SUpply,»whlch Jhas anmply .
provided Oahu with highk’ quality water, has carried out. its '
responsibilities 1neff;c1entlx~suanagement, in terms of utlllzlng ,
'computef“technolong is indicated to deal with" increasing problenms. o e
The isgue of whether to ccmbine wé?Ef‘supplg operations with sewerdge /
functions' is presented. Institutional responses to water supply . S
needs, desalination, water recycllng and treatment, and energy ‘are

other topics thoroughly tpeated.'Although technological innovations

can be used to increase supply, specific development projects, n
conservation measures, and institutional Teform are recommended to J

meet Oahu's- water supply needs beyond the year 2020. An extensive 4
bibliography of publlshed and_ unpubllshed n%terlals 1s included. /

(BP) . : , z

\ .

N A . e . . 'y

N\ " . . /
oo - A

.************************************************&*************t*****t** .0
Documents acquared by ERIC include many informal umpubllshed
materialginot-available.from other sources. ERIC makes every effort
to obtain the best copy available. Nevertheless, items of marginal
reproducibility are often @ncountered and this afﬁQEts.thé’guality.

R 2K

of the microfiche and hardcopy reproductlons ERIC kes available
via the ERIC Document Reproduction Service (EDRS) DRS is not
'respon51b1e for the guality of the original document. Reproductions

supplied by EDRS are the best that can be made from the original.
**********#***********************************************************

-ﬂ-****‘*-‘*

AR B AR BE BE AR J

A ' - -

. R . K’
. ' | . ;




-

-

.«

US DEPARTMENT OF HEALTH.
"EDUCATION & WELFARE .
NATIONAL INSTITUTEOF | 7 ‘ .«
EDUCATION * R .
THUL 00C uMENL HAS BEEN REPRO
DUL&D EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN
ATING 1T POINTS.OF VIEW OR OPINIONS .
STATED DO NOT NECESSARILY REPRE
SENT OF F1CIAL NATIONZL INSTITUTR OF

EDUCATION POSITION OR POLICY . .
. : . ABSTRACT

) . . e

@

OAHU, HAWAII'S WATER SUPPLY: 1848 - 2020 A.D.
g ° .

. N ! r . /
. o f
-~ . By N /
. fr
. o 7
- ' John Henry Felix - .

- * 2 ‘ v )

) ~ -

« v

74. /yc%,aw S
John'N Stalker, Ph.d., Advisor '
Professér of History, University of Hawa11

? Honolulu Hawaiji’

Dlssertatlon Submitted 1n Part1a1 Fulflllment of
the Requirements for the Degree of - )
Doctor of“Ph1losophypz\

\/ \
D - . . -

: \QL J s &7; Ry
/7 - Walden University
- . \ . 4 <
R . July, 1975 :

o



T | ' ABSTRACT . - -
B M K ] . . ' . . . ’

&

. | Durlng the f1rst three quarters of the Twentleth

T

Century, Oahu's water resource managers and other publlc
pollcywdeclslon ‘makers applled 1nnovat1ve technojggy and

enacted 1nst1tutlonaL reforms in order to provide the Island

I

. : communlty with an ample suppry of fresh water. , oo
S . / o s

Demand pro;ectlons 1nd1cate that Oahu s nat%ral ground "
'\\ . C ,water supply w1ll[be fully developed the end of the ’

Twentleth Century ‘Thls potentlal env1ronmental llmlt to

the’ growth of Oahu s economy and popuLatlon may be exﬁended

o~

by developlng supplementary water resources as follows~’

..
- T

)} "1. The exchange of treated waste water for high
) : Quallty water presently.used for 1rr1gatlon.

: 2.. The development of the spr1ng5\aad.streams
L ™ ) ~ that empty into Pearl Harbor._
° . - N . ' ‘
3. The development Pf certain surface streams for
water supply and ground water recharge.

- N

4. The deminerallzatloﬁ“of bracklsh _water. /i .

e U L o& ' : o
5. The demlnerallgatlon of sea water (1f neces-
sary)

6. The reclamation of waste water for domest1c
. use (if necessary) ) .

iES s ~ >

While technological innovations may be used to augment

Supply, conservation measures'shouid be implemented to .
boa ’ -~
redUCe the demand for water resources. Conservation

/ : e s -

3
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measures inclide public information programs dnd the” intro-
: L e ‘ .
duction of water saving techniques to agriculture, industry.
- R .

M [

and in the home. o . . ) B
' \ S

Instltutlonal changes should be 1mp1emed%ed to coordl—

2
B -

de%elopment programs.

nate Statewide aﬁd Islanq—w1de water Supply research and

Inst&tutlonal reforms wPuld faClll— .
i

tate the communlfy S response to an 1ncreas1ngly challenglng

water resources s1tuatlon. S . . o i

~ -
¥

5A“coﬁhination-of specific development projects, e€on-

. - . o1 ‘

servation measures and institutional reforms are recommended

- -

. * . . S . .
 —— to meet Oahu's water supply neegs beyond the year 2020.
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o g\ e “ The wrr%er, as Chairman oﬁ\the Honolulu Board, of Water

: . n;‘_.Supply, has become~deeply eoncerned about thé’ future ef

I o, « - J

!'_ L water supply‘on Oahu.. The Island of Oahulhas experlegced )

: unprecedented economic and populatlon growth in the Twentl—

B eth.Century.' The demand for hlgh gﬁallty water has in-

B creased rapldly Yet the Island's natural water res0urces
“ ‘ : oo & .
k s

are knowr to be llmlted ' S o .

e

* ' - ‘.The grdhnd water supply, wh1ch planners belleve will
’ : P .- ¢

‘ - be fully. developed by the year 2000 constltutes anvenv1ron—\.!

¥ ,. t s " v . .

v mental limit to growth on. Oahu. This limit may be extended
Q X 5 . . . o

thfough;the jud&ciousrapplicationfpf such water resource .
technology as desalination-and waste water recyclings: The’
e T use;of.sﬁch technology'would augment the natural Supplx of

fresh water. ’How?ver, unless there are 51gn1f1cant ﬁ‘?hno—
- ( - S

logical breakthroughs,,each addltlonal 1ncrement of supply *»

A oo will be obtalned at an ever—1ncraas1ng unit cost.. Slnce. “ _ e

[

“Oahu's cap1tal resources, energy resources and material ¥

., resources are flnlte, the community may elect to withhéld

1

the allocation of ‘resources from.the development of addi- R

tional water supplies in favor of meeting other vital public

> / -
) ‘ needs. In such avsituation, the conservation of water

resources would become 1ncreas1ngly 1mportant to the welfare

of the communlty .0 L s :Q-KN‘ -

~




- . - . ’ : 9

During the first three quarters .of thé Twentieth

Century, Oahu's'waEer resource'mahagers‘and other public v

bt

policy deciSion%pakers applied ihnovat?ve tecﬁndlpgy and

enacted institutional reforms in order \to érdvide§fhe,léland

community with an ample supply of fresh\water. In this
dissertation the writer will examine thgyﬁistory<of water,
supply management on Oahu from the.mid-Nineteenth Ceﬁtury to

‘fhe present.¢ The write} will devote sp?cial'étten;ion to
lthé:cﬁrrent water. supply and‘éemand‘situaﬁion,'and will -
describe the"teghnqlpgical aggninstitutiqwal options that
are available to deciéidn ma erskana thé¢&ommdni£y as a .
‘whole. In the concluding ch%tert ﬁhe,wrilé#.Will recommend
a combination of specific technblqgidal meaéﬁres, conservg-

‘ M 3 - . - : k
‘tion measures and institutiondl reforms .intended to ehable
water reésource manpagers to meet Oahu's water supply needs

9 N ‘ . N
beyond the year 2020. -

‘b

‘\‘ . -~

. R
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'v [ 4 Ln . ' "a /
_‘“‘ . " Chapter 1 7
17 . - X .
- . & ] N I ) ) . @ °
' L : . WATER RESOURCES IN HAWAII . :
. \ - ' e . n o
> ) The history of water supply on Oahu takes plaee in a
&, partlcular geographlcai settlng and within a d1st1nct1Ve
Y - O;geolOglcal context. Dahu is located in the troplcal zone

just below the Troplc oﬁ,Cancer. The Island is blsected by

the 158° West Merldlan, and 'lies approx1matelyv2 400 mlles

o - . »

west—southwest of San Francisco. ¢ T
. . . The Hawaiian Islands .are part of an immense volcanic.
@ 4 . ’ . . . ‘

ridge that extends from the northwest to the southeast for

1,600 miles in the Céntral'Pacific Ocean. Oahu itself is
‘ X < L . W
' relatively small. 1Its area is 604 square miles, and an
. ’

. irregular coastline 150 miles in length Shapes its bounda-
e
4 ries. Oahu is composed of two mountaln ranges: the Waianae

4

Range extending for 20 miles on the westerq side of the
N7 ' Island, and the Koolau range~stretqhiﬁg.§7”miles from
e Kahuku Poiqt in the north to Makapuu Point in the South.
Between the two-ranges lies the fertile plateau that forms

- - 4 . —

L I the ceg;ral poftion of the Island.l

e mounﬁ?lnpranges, especially the Koolaus,(glay~a-'

. critical rol® in Oahu's water suppz%ﬁ The peaks-of the

) a
o lHonolulu Board of Water Supply, Oahu Water Plan
(Honolulu. HonolulusBoard of Water Supply, 1963), p. 4.°

[y . H t

- (*l 'b‘
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kbelaulRange rise to over 3,000 feet above sea level..,%Le

: , o 4 _ , ,
Koolaus lie athwart the direction of the prevailing  trade. .
winds. The'winds karry moisture, and as they encounter the

mountains the moisture is lifted, cooled and eondensed into

precipitation. Fhe heav1est ralnfall, averaging 300 1nches

>3

per year,_eccurs high in the mountalns. But less,than fif-

* teen miles away, along the arid leeﬁard coasts, rainfall
- P E

averages less than'20_inches per year. Thus theée are .
extreme differences fn rainfall over relatively short. dis-
[ : 24 - .

A}

tances, on the /Island of Oahu. With rainfall as high as.300

o

inchesg per.year, one might expect,freq%ent_flash floedimg. .

But fortunately most of the volcanic' rocks and,residual

.sdilsfthat make up the Island are 'ghlyapermeable.z e -

Nevertheless, only about one th1rd of the approx1mately two
\ a

.billion gallons of rain that falls on Qahu gvery day enters

W

the Island's supterranean basins. About a ird of the \\
. B . . “ ‘ oy N ‘\?

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

third is lost te evaporatlon from the ground and transplra— \“ '
tlon, the releaslng of moisture from the surfaces of \\

. plahts:? ) n .Ji ' . .

4

Threestypes of -ground water occur on Oahu. The most

extensive ground water source is the basal-fresh water
; .

. ~

s

21pid., p. 6. | N

3George Yuen, "Water--The Flnal Limiting Factor in

Diversified: Agriculture)," speech .to the Diversified

Agrleulture for Hawaii Conference, Princess. Kaiulani Hotel,

- Honolulu, November 5, 1973.
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“lens“ which underlle$ most of “the IsIand Fresh water is .

sllghtly llghter than salt water, and the len7/of fresh

. Waterpfloats upon, the salt‘water that permeates the. sub-.

surface rock. Frovaiamond Head to Barbers Point the basal

frésh water lens is held under pressure by a relatively ,

impermeable caprock. Thls~ground water cpnstltutes Oahu s’

" primary artesian water resource. In the Honolulu area

fresh water rises to a height‘of sbout twenty-five feet’
. ) . . o : B T

above® sea level; this.phenomenon is known as the "artesian

head: "4 - SRR
' * . “ B ’
Artesian'Waters are developed by. drilling.wélls

several hundred feet through the caprock to rélease a *

'«ﬁ»

bount;ful flow of water under pressure. Other basal waters'~

can be developed by drllllng tunnels to: skrm ‘off the _sur=

N e

' face of the fresh water lens. .

A “zone of m1x1ng" con51st1ng of bracklsh water oc-
curs 1n qbastal areas’ whsre frgsh wateKs and salt waters@
merge. When the basal f#esh water supply is overdrawn, one
effect is the'movement inland of \the zone of mixing‘. The

sallne content of this bragklsh water is constantly’ monmr

tored to determlne the extent of sa#line contam1natlon of

‘thgxbasaf fresh water lens. Ground water is in constant’

motion in oOahu. It percolates through the volcanic strata,
3

enkers the lens accumulates in more or les%/;pec1f1c

@

%éahu Water Plan, pp. 6, 7.
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© . toward the zone of mixing.and the sea.

(‘ Oahu lacks~1mportant $ources of perched Water, although

N 3 - -

k) N o . " . L * ' . . :
artesian basins, and movVes by innumerable roundabout Youtes

10 . o 3,

6"‘ \

A seGOndwground water source on Oahu COnSlStS of y

w
'

fresh water that is conflned betWeen waL&s of 1mpermeable

rock Wl%hln the structure of the mountain ‘ranges. Th1s

“~ s -

“dlkevwater, or "hléh level water,' 1s~An 1mportant local

source of supplykln some parts of Oahu. Itucan be devel—_

op?d by tpnnelllng lnto A mounta1n,op1erc1ng a "dlke" of

S
. . N - x

Jlmperméable rock “and neleaslng the fresh waters 1mpounded )',
S-S .
w1th1n. .One advantageeof dike water is that it occurs -

above sea- level and is free fn@m salt water encroachment.s\

mo ~ : |

‘o*l‘he/ least\ slgnlflcant type of ground wate:& on Oahu 'is held

‘

ve Up, Or perched“ upon horlzontal beds of 1mpermeable rock.

N RN

!* ‘& . -
this source@has been dﬂveloped tb solve m1nor4supply

& IS
s
- hd . ~ . . &

rproblems.s. : AC L . AR
4 . There are many streams on Oahu extendlng from the

| N o -

heavy rarnfall areas’ 1n the mountalns to the shorellne and

0

' the sea. Stream flows ane generalIy flashy ‘in nature,'

paftlcularly 12 mounta1nous areés. Mln!mum flows conslstﬁ

o
¥ . . ) ER

ma1nly of ground water seepage and d1scharges from sprlngs.

*fBut occas1onally torrentlal flows occur as a result of

-
.

-

: heavy ra1ns.: Durlng perlods of hlgh stream flow 1mmense

s

v .

e ’ 5Hawa11 Water Authorrty, Water Resources in Hawa11

(Honolulu' Hawaii Water Authorlty, 1959), p-. 39.

6Ibld., p 40 K

-

I




. %< | . .. s - N - . < \'_ ’ . B
- quantities of water run off to the sea. The _meuntaihous.

) - Iy .. S
.o topography,rnarrow valleys and typlcally perv1ous rock’ R
: N . e
.formatlons.are actors Whlch have dlscouraged tne construc-

. tion of'impoundlng reservoirs; ‘Although there are many. R
o e . . s
$ /small reserv01rs on Oahu,.there is only one relatlvely

- . - a

"ff D large one: the two bllllon gallon capac1ty storage reser—

ES

- - 2 . ' J o
. o v01r at Wahia @l s R U
. . B K e » , LY . e ' »

- ;f. Water resou;ge managers ape confronted w1tK unlque 'Qgéi‘
; problems and opportunltles on Oahu and the Nelghbor[}:Y |

Islands.u The Nelghbor Islands have much %nwcommon WlthJ
- _Oah\\ln terms éf shared geologlc‘orlglns and slmllar o

< . " - )
hydrolOgy.“ Yet *each 1sdand -has a unlque character and a
. & s .

dlstlnct water Supply sltuatlon. R R -~

1

" The four largest 1slands, Hawall, Maul, Oahu and
Kaual have abundant grqynd water supplles. lEti!ziolokal has a

: smaller, ‘but Stlll substantlal supply But Lanal, Nllhau
ot

and Kahoolawe have relatlvely llttle water. _The Rgland of

Hawalr is made up of five volcanoes that.have coalesced to

+

form4the largest island of -the group. With an area' df

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

o -

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

° ¢

Annual rainfall i% highly variable; -from less than 10 inchés

v . . C _ _ L
along Kawaihae Bay to more than 300 inches  in”the mountains’

’

7Ibld., o8 22., Thé well known reservoirs in Nuuanu
Valley provide reserve.storage capacity and are used to:
recharge ground water supplles. : ‘ °




#

bcattle are past red on ‘the.large grassy areas in the drier

ﬁarts of the 1sland_ ' Truck farmlng is a major act1v1ty;1n

~ B &

the Waimea, p1a1n betWeen Kohala and Mauna Kea, and :sybstan-

‘> +

tial areas of the Kona Coast,arquiven_over to the gultiva-\
. . ) . RS
ti.onsofvc\'offee,a8 ,' '.', 3 o ‘ ' e
Indl§63 the State began a comprehénsive study of the
' water supply situation in,the;SouthnKohala area of the Big
. : . | .
Iaiand.V The-study recommended the deﬁelopment oﬁ"stream

waters to- prov1de or growing'domestic ; agricultural

' needs. It suggested the constructlon ofﬁdams %o d1vert

stream water, conveyance fac111t1es to‘dellver the dlverted
water, storage reservoirs and a flltratlon’plant to upgrade
water quallty. The South Kohala Water Development progect

is, proceedlng by stages. The’ State Department of-Land and
\ ; ‘ » ' *

q

Natural Resources is putting together an enyfroﬁmental

impaot:statement for a major phase of the prolect,.the.

construction of a largeg dam on Kohakohau Stream.?

4

: 8y.s. eological Suréey,'The Role of Groundwater in
.the National.Water Situation (Wash1ngton, D.C.: U.S.
) Geologlcal Survey, 1963), pp-¢278 280. '

gggyért T. Chuck, "Hawa11 s Water Resources," paper
present‘a at 55th Annudal Conference, California Section,

& .

Ff”" :222 " h’ 4
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EnVirogmentalists havé objected *o thisfdam on’ the

: 0; ‘ grounds that the dam Will present an ungustifiable safety

4,
.

hazard, and that the aﬁsthetlc qualities of the stream will

be destrOyed by the QEQJE&E

™

: ~ SRobert . éghuck Chief Engineer of the DlVlSlon of

\'

. Water and Land Development Departmént of Land’and Natural

o Resources, told the writer that the greatestﬁchallenge'\
o Y. '

faCing water resource ma ag}rs in the coming years is that .

. ,water must notﬂ%ecome a lim ting. factor in thé achievement

4 .

5} ‘ - of high quainty growth. Water~resources should be devel~ -
v oped'ahead‘of‘need,.and South Kohala ts badly gnfneed of
water if it ig to achieve significant'growth.> MI-VQ2:0k

stated that many environmentalists want to stop growt
entiqely,band:they have seized upon water as a limiting ,

\ .

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

J
ety should achieve quality growth rather than abandon the®

congeptzof growth'entirely. Wellfintentioned enVironmene.

talists who'try fo block all grbwth may“well harm the

e

interests and the quality of life of the' very people they

10 . . >
Lt .,_\\\are tryingbto help. 0 : : a
"Another drea of -intense interest in water resource
‘ © N ot -,
development .on the Big ISland is in the Kona district.

S-S b

American Water Works Associliation at the Sheratoﬂ—Waikiki
Hotel, Honolulu, October 16, 1974.

N - 10InterView Wlth Robesnt T. Chuck DlVlSlon of- Water

' and Tand Development, State‘'Department of Land and Natural
Resources, Kohakohau Dam Engineering Feasibility '(Honolulu:
Department of Land and Natural Resources, 1970), pp. j-vi:-




Prior to 1957, 'whe'n the State initiated its Kon'a.do.mes}té.c
a3 ,J. ' water development prOJect, only h smauﬂ portlon of the Kona'
. : O -
. ‘coast was served by/a wat:; system. Most res1dents de— C e
ﬁ” pendéd on an anélquaﬂed "roof catchment“ method ﬁor thelr

\ “ : . o PR

. water needs. o e Zy A Y, T

7 . M o R Co ;; W - N R ' .
A ' [ . P . :
- R . t i : ‘ . R Ve
~

~ Englneers. ere fully aware that an immense basal ~ .
¥ 8 ,s.

’ ) PR . T

oo hrgund watér body underlles most'of'the B1g Island But

- B . N ’ .'{(:I.w
' ’ - A ‘_,,6
: since so much of the land area is hundreds of feet above - ', ,

* . )

sea’ level 1t 1s proh1b1t1vely expens1ve to develop basal

LY +
. LI N M

| /“ . ground water. Nevertheless, Department of Land and Natural Y

Resources englneers drllled s1x successiul wells along the y

SO -
LN -—

o n. ) Kona coast. The State, {2 cooperatlon w1th the ngall . _ ‘ f

Py - .

County Department of Water Supply built pump1ng~statldns, 'g

1
o

p1pelrpes, storage tanks and automatlc control sysﬁems for

communltles along twenty fiye miles of the Kona coast The

’ayarlablllty of ample supplies of fresh water‘contrlbuted. a

.-t ,- : ’ » : . B o :
. to the expansfon of'the touriSt,industry in and_around . P

- -

‘ Kailua,_Kona, and stimulated further work on the’ water .

1

development pr03ect.' The State has recently undertaken the
. ) . ' v
. construction of a 1,100 foot 1nc11ned shaft at KahalUu,i

“gona, and th1s pr03ect is expected to provide for the Water .
supply needs*of the’Kona coast for years to come.ll lj; 4”;

_ Maui, at 728»sguare miles,. is the second largest

! | -island of the éawalian group Maui éon51sts of two ‘extinct ﬁ .

volcanoes jolned by a broad low isthmus. The eastern . .

1 |

’ -

_ = B
s S llﬁobert_T. Chuck, "Hawaii's Water Resources."




J‘ . e . G . T . -

L o r o RN T TR V2

: "wvﬁ . . e o . G R < . .
<3 olcano; Hakéakala; rises 10, 025 feet aboveﬁﬁea_level,»v" . )

Jr

;;almost'tW1ce the altitude

R - o)
;;northeastern apd eastern slopes of the e untalns réceive,

.i .

, ‘abugﬁant ra1nfall the’ leeward slopestand the rgthmus are

3

-‘.A"
v-.r,i\ 4

- . . -
Y d N

dry. Extenslve ugar cultlvation takes.place n the 1stﬁi

o ' &

gmus. Dltches an tunnels carry water for many mlles frqm

’ %, " ,. »
“the’ eastern slopes of Mount Haleakala t? the. sugar fields
"
Irrlgatlon 1s sd‘extenslve that'it 1s
B % ¢ . R . &
‘safe to conclude that more water Ais used on. Maul ‘than on ..

. . .

1n the lowlands.'

of the western Volcaq%, The R ST

ln"‘ ’ . ‘

-

,‘A-»_'..-

t

.9

’
.

* any gf the other Hawall'an Islanc’i;‘-:;l'2 o N

-

A decade’ ago the Lahalna dlstrlct conslsted of sev—“»{
. » i

eral v1llages and small towns in a typical rural Hawallan

- P
. ‘*.
o

%
P

0

settlngf The, communlfles prov1ded support for»the agrlcul
N . b
tural‘actlvltles in the area. :

- ) LN

Oahu to.-the nelghbor 1slands, Lahalna4began to reallze 1ts .

—t ?

iy potentlal as a v1s1tor dest1natlon area. ‘Resoft notels,

. - v - »

resrdences, golf“courses and other recreatlonal fac111t1es

- develOped rapldly., Thls unprecedented growthflmposed de~

. >
- mands, for watér~that far”exceeded.the capablllty of the

’ i .
. -

ex1st1ng water supply system. oo - . s

The State Department of Land and Natural Resources

<

responded to the needs of the Lahalna dlstrlct'flrst by

- .

undertaklr a. study, A Water Source DevelOpment Plan for

Lahaina Distrlct, in 1968,

But as foufism spread %rom *3{

- g
: . : ‘e
. i Y.
.
.

P

i

12

.

‘and then By ;mplementlng_lts .

L.
ki - -

U.s. Geologlcal Survey, The Role of Groundwater.~

in the National water Sltuatlon, PP- 285 -287. | .
v ' ‘ :
. ks & o’
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.recommendatione.‘ The Departmcnt has brought in three suc-

~.cesstul wells along the West Maui coast,Ppumps, storage

N

‘the.following chart indicates the accelérated pace of

‘development anticipated.for<Ki%5}hMakena:

»

facilities and- p1pe11nes ane golng into operation to meet

the. expagded water supply needs of the Lahaina’ d;,\.strlct.l3

) *

The towns of Walluku and Kahulul are expected to -

-,continue to grow at a relatlvely slow pace. But 1and plan—

nlng studies predlct unprece%ented growth for the Kihei-

Mak region in leeward East Maui. The State has . 9:’ i

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

N Wailuku-Kahului -

-~

- Xééi‘ Popnlation“ Water Required Daily
1970 21,270  3.83 million gallons

\k1975' T 22;509' - 4.06° " B
1980 724,036 > 4.32 ¢ "
1985 - . 25,530  4.60 o ‘
1990 * 27,000  4.86 " v

T

' l3Robert @: Chuck, "Hawaii's Water Resources"; T
Department of Land and Natural 'Resources, A Water Source
Development Plan for Lahaina District (Honolulu: Department

for -Water Development," is especially valuable. v,

of Land and Natural ;Resources,-1969). The pages of this -
study are not numbered. However, Chapter VII, "Prospects '




" Kihei-Makena - S,

- Year Population Water Required Dally
v 1970 1,500  “9.27 mlll:_Lon gallons
-7 1975 - 4,860 0.8 v w |
1980 ' 7 11440 2@06' "
1985 21,630 °  3.89. - " o
\ -/ : , ‘ :
1990 - - 41,300.  7.43 " g wdd

In 1970 thEl was a v1llage, ahd there were only a
e - few scatt%red res1dences between thel and. Makena. But a
number of hotels, v1srtor—or1ented facilities and retire-

. . \ ]
ment residences will be built:in Kihei-Makena in'the next

decade. 1In -addition, the region will grow as a suburban
community for WailuRu—Kanqui. . '_ , ’ ) S
- t Annual rainfall is only 10—15 inches in Kihei—Makena,

and munlcroal water supplles are, only adequate for present

..<,\vvwﬁv,-‘r—1mq,—74~‘ﬁ.—,v-,v-..u‘.»

needs. The Maui- County Department of Water Supply operates
. J
the domestic water supply system in the%h but mun1c1pal

water has not yet been extended to Makena. ;The Maui County
%W system's major sources-of supply are the thtree Mokuhau

= -wells which tapvthe basal ground water-lens underlying Iao
Valley in windward west Maui and the Iao Eunnel which
. 1 . I . ’\. ,v - .- .
~— t'\develops high level),” dike confined water. These sources

are serving Wailuku and\Kahului as well as Kihei.,
. t 5 A o . o . )

14Department of Land and Natural Resources, Water fox’
Kihei-Makena (Honolulu: Department -of Land and Natural
Resources, 1970), p. 5. ‘ , -

: N
' . . T
S . . -

. K . e T . [ ri\g . ) v
o - . . v ] - 'C _ |




: , | 16
. . N . : :

5 The Department of Land and Natural Resources has
recognlzed that water W1ll be a l;mltlng factor 1n the
growth of thel—Makena unless addltlonal sources ogfhifh
quallty water are deyeloped,and made available to the re-
gion. The Department ie_investigating ground watet sources

o near Kihei, but is more optimietic aboutvdeveloping"ample.‘
supplies at four sites’in windward west Maui.ls It is
;clear that water resource managers face a real challenge to
-prov1de'plenty'of fresh water in advance of the 1ncrea51ngl
growth in the Kihei-Makena area.
. ) Kauai, the fourth largest of the;Hawaiia5°group, is
ge@logically;the oldest of the majer islands. Its lava
flows are less permeable than those of the, other islands,
‘and its annual rainfall is exceptionally high. ' This coqﬁi_
nation of hlgh Fainfall and low'germeability has contrib-
~uted to the relative importaneé of surface water'on the
"Garden Isle." | | ‘
Kauai gas more streanflOW in relation to.rainfall , -
! 'than any of the other islands. Streamflow h;ﬁ been eitenj
‘»sively:develOPed éor the irrigation and nrocessfﬁg of ..
sugarcane, and to some exterit for the developmenttof hydro—;

electrlc power. Basal fresh water underli®s most of the

island, although brackish ground'water is a problem in some

15

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

.areas along the coast. Ground water supplies are generally

~'e.q;mple'.and are uSually reserved for domestic use .16
The Island of Molokai is relatively dry. There is
abundant rainfall on the windward side of thé Island which

~

i's exgosed to northeasterly trade windst But the central
plains, where the spil is fertile and ideal for 'cultivation
. receive less than“thirty inches of rainfall per year.  Latk
of suffioient rainfall has limited the central area to
pineapple‘cultiﬁatron and the pasturing of oattle;v The
probiem on Molokai is typical inlthe'State of Hawaii: how
can the abundant resources of the;windWard valleys be uti-
lized for the aridv but, fertile; central plainsé,' sxa
| In 1957 the Hawall Water Authorlty began work on a
five mile tunnel through the mountalbs in order to bring
w1ndWard water to the central plaln.« A major part of this
progect was thé dlver51on of Walkolu Strgam and fac111t1es
fof‘storlng and transmlttlng'Wa}kolu Valley waternthrough“-
" the tunnel and twenty mi}es of distribution mains'to the
afields of centrai Moloﬁai -'The pro;ect was completed 1n,:
1969 at a cost of about $10, 000 Ogg, The Molokal tunnel
on, ut for

\

economic, reasons the future of plneapple cultlvatlon in

brought ample supplles of water for 1rr1gati

Molokal 1s 1n conslderable douqé/ At the very least the

> _lGThe Role.of Groundwater in the NdLional Water -
Situation, p. 283; Water Resources in Havyaii, pp. 83, 84;
- Robert'T. Chuck,T"Hawall s Water Resourc " .

@

R 1

ES



)

Molokai tunnel project provides enough water to make the’

[ .
cultivation of alternative crops\a possibility.rq
R . \ { .

& Lanai, like Molokai; is a'relatively dry island.
Rainfall.raﬁges from ten to forty inches per year, There

a

‘are no perennial streamsi the only source of sﬁpply»is
ground water developed primarily from ‘dike formations., £ ‘)

»

Ground water provides for domestic needs\and for dry- .
weather irrigation of pineapple, Lanai's principal crop.

There_isvlittle_opportunity for’majo;Jwater development on
. "_. . ‘ . ﬁ' . ..'.
-Lanai because of the limited rainfall.. The demlnerallza—

ﬂ

tlon of sea water was proposed by the Hawaii Water
Y .
. : Author;ty in.1959 as a possible supplementar& source for

 "the future.l$ _
. C , v :
On May 6, 1973, the State Land Use Commlssion reclas— a
slfled 22 340 acres of conservatlon land on Lana1 to permlt

- the?Maul Countx/Plannlng Commlsslon and»the Maul County g j ?;.0
n ‘ 'Council (the Island of Lanai_is part(of Maui County) to re- '
" zone the land for resort and residential use. At this"
¢ wrltlng, the Plannlng Commission has recommended that 124

acres of th1s land be\ggggped for hotel and apartment cah-
struetlon. The County CounC1l has not yet rezoned  any of _ - 3

the'land in;question. Thus no constructionihas taken s
‘ j — . SR . ’
. _lehe Role of Groundwater in the National Water )

ggtﬁation, pp. 287, 288; Water Resopurces in Hawall, p. 847, ;
obert T Chuck, YHawaii's Water Resources. : . v

» -

*~

o 18The Role of Groundwater in the' Natlonal Water"» . .
Situation, p. 285; Water Resources in Hawaii, p. 85.
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»

islands. . The populatlon numb‘ S only a few hundred and‘the

-~

'eCOnohy of N11hau is largely self-contained;.most of th@
’ Island's agricultural. prod%?ts are consumed locally Rain¥

: i fall 1s light; there are nQaperennla streams arnd most of
| the basal ground water is bracklsh. The prospects for de—.

, Velopfng good quallty water on Niihau.,.ar Asl&g t:, In the
unlikely event that smgnlflcant growth may occur on Vllhau,
‘sea water convef51on would be a posslbll;ty. .” . ] ~

The history oEIWater‘;upply in the Hawai?l n‘Is%ahds is
(Y

. ] .
shaped by the geographic and hydrologic factors ‘described

vabove. . The following chapter will examine the histyry of

water supply on Oahu and the interplay of‘social,{pol t1caT\\\\\
. -, . ' ) T - ' ‘ . . . . Q: 1 ,-
"and economic conditions in the development of Oahu's wa / ' T
woo* o - ° . a T
supply. - . 2 ’ . S

i % )
" /
X . 19Te.lephone conversations with Ralph Matsuda of the
L - 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--
sqource availability oh Lanai. . .\

20The Role of Groundwater in the Natlonal Water
°. _ « ‘Situdtion, p. 289; Water Resources in Hawaii, p. 85. |,

~

'
- i . .




' Chapter 2 .

~— -

A HISTORY OF’ OAHU'S WATER SUPPLY _
T ) L ) . : Y

The following chronology is. intended to place key .

events and processes relating td Oahu's watey supply system ‘

1ntQ their hlstorlcal context., . v | e R f
1848 vThe Hawallan Monarchy. begins operation of Oahu s ,”i
flrst*’ater supply fac111t1es. : . o

1879 Artesian water is discovered on Campbell Estate
land 1n Ewa.’ . .

1893 . The end of' the Hawaiian Monarchy. : » o

l S '1898ftThe Republic operateé Oahu's water supply system
| ' , o from 1894 to 1898. In 1900, the Territory as-_
: - : sumes -control of the water supply system.
ST K 1913 “The Territorial Legislature turns the operation
' ‘L , of the system over to the Clty -and County of _
5 : Honolulu. e e | N
- 1915 The BoardNOf Superviéors establishes the
» L - . Honolulu Water,Commission to study the water
‘ . . ' supply 31tuat16n. The Commission reports ‘in

! . ) 1917. B

1925 The' Territorial Legislature establishes the
= » . Honolulu Sewer and Water Commission (HS&WC).
R v . The HS&WC acts to prevent a‘'water crisis.

;o - .
3 ) . 14 ¥
. . s
.“&

- A ~' 1929 ThelLegislature-passes the Cooke Bill establish-
i ' o e ing the Honolulu Board ofjWater Supply (BWS).
- . ) .- N < ’ ) -, X
1930 'Major Wilson relinquishes control of the water .
’ supply system to the Board of Water Supply

!
1932 The City and County takes full respon51b111ty
- for the operatlon of the sewerage system. This
, - function remains with the C1ty untll 1974. )
N . 'Dn @ _’ P . I.

-, Ly ST L 20

93 -
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194 World War II accelerates growth on Oahu and
places heavy demands on the water supply system.

1944 The Halawa Valley Project goes into operatlon-
for the first time, Honolulu received water from
outside the limits of the District of Honolulu.

1953 The Territory establfshes,the'Hawaiian ;Qf
: Irrigation Authority (HIA). '

L

Water Authority (HWA).

1957 The Territory replaces‘ the Hrﬂ with the Hawaii

. 1959 The Terrltor?al Leglslature passes Hawaii' s
- basi¢ ground water law.

. ' 1959 The Board of Water Supply takes over the respon-
s _ksibilities of the Suburban Water System.  An
integrated, Island-wide system becomes a possi- “°
bility. : g o - -
o, . . - T L i . X .
1959 Statehood, and accelerated growth for Oahu. =

1961 The Division of Water and Land Development,
Hawaii Department of Land and Natural Resources,

e becomes the State's-admingstrative arm in the

‘ - water, resources field.* Phe. HaWaii Water = °

Authority is abolished.

N 1971 The Board of Water Supply publlshes the 2020
AN : ~ Plan. . o

. 7,‘” © 1974 The Board of Water Supply undergoes reorganlza— ‘
' tion. . o . :

~

1975 The Board of Water Supply revises the 2020 Plan.
An awareness oﬁyEﬁe'life—giving‘qualities of fresh

+ . .water was an ihtegral part of ancient Hawaiian life. The .
: ’ t ‘

Hawaiians built their villages where water was available,
C S T - .
~and ‘the opening of the intricate network of canals to irri-

t gate the. taro fields was a focus of'community experienoe ana
- 7 celebration.. .Legends recall‘the'travels dvaahe and P
) . %
%%’: N Kanaloa, two - of the most 1mportant deltles, who’ unleashed
L

sprlngs and streams throughout the Islands, for the beneflt o

"
N
\
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" » Honolulu (Hénolulu: Honolulu Board of Water Supply, 1964),

@,
N

22

Voo

of the Hawaiian people. !T&o famous pools on Oahu are said. -
to have been created when Kane plunged h1s spear 1nto the
‘ground:_ Ka—Puka—O-Kallh1 _(The Water Door of‘Kallhl) and

Ka—Wal—a—ke—Akua (the ‘Water Prov1ded by a God) in upper -

1

Manoa Valley. In the,legend'of "Aukele—nulfa—Iku,' a»man

visited the sacred pool "Kalani-i-Hau-ola," and with the

help of-Kane, obtained waters that-brought his dead brothers

back to llfe.2

There are many such stor1es in Hawa11an folklore. The

-

gods of water were seen as the.glvers of life. They were.
B — | .

» =l . . hl

"associated with the irrigation, cultivation and harvest of
taro root and the produchlon of tapa cloth. The Hawallan

people recognlzed the- 1mportance of an ample supply of fresh

.

‘water and they expressed thls understandlng through the

q
_/songs, stor1es and legends that refléct thelr phllosophy of

o,

. llfe- . . L ’ ) - uq“‘ ‘w -l . 3

»

In order to understand Oahu's contemporary water
supply situation, it is 1mportant to be aware of the Is—:,
'land s historical development and the. role of water in

¥

Hawa;;'s h1stdry.A Thls chapter will conslder the follow1ng: .

-l. Patterns of settlement on Oahu and the1r rela— N .
tlonshlp to water supply. LR s
. . . §
1 : - . , . , U 1
Honolulu Board of Water Supply, Pure Water for

g

p.o 4 . < . ] / -

b, 2Abraham Fovnander, An Account of the Polynes1an Race,-
CIts Origins and Migrations (Tokyo, Japan: Charles E. Tuttle i
Company, 1969), p. 78. ’ o

&

x} . . ‘ N .



gnlty opinnon.demanded that some means be found to bring

)Qproyide for the needsof‘thi whalers and the beautification

23

..

2. Water:supply crises and their amelioration

through the application of technology and -the .
reform of institutions. ' .
- o - S
3. The effects of the Depression, World War II o
and the postwar period upon Oahu's water.supply J(/

In the early decades of the Nineteenth Century most of-

T

- the Honolulu area was dusty and barren. A Village stretched

from lower, Nuuanu Valley to the Harbor area around the base L
of )

of present\dﬁy Fort Street. People drew their water from

" the stream running through Nuuanu-Valley, from springsiin

©

the Valley.and from shallow wells in the coastal plain. By

the 1830 s the prov1sioning of the whaling ships that win- _ .
tered in Honolulu harbor 'was the most important 1ndustry on
¢ 4
Oahg.' Fresh water was a necessity for the whaling ships,
o )

and the owners of shallow wells did ‘a good bus1ness selling : ) -

,water to ship captains. -But the quality Af water from these o,

wells was poor 'and it was deteridrating.' By l845 commu-—

quantities of good quality water down from Nuuanu Valley to

& 7
of the town. , . .

In laﬁg John Young, Minister of the Interior, re- ¥

A

-

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

rﬁJ

public water supply system was in operation. The installa—. .

o

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

, : s :
port water to the harbor area, and a water tank located at

the Harbor Master's office. ‘Minister.Young reported the -

-cost at¢§2,647;'but pointed out that the sale of water, to

<5,




. Sz o o . . o .
sailing ships would probably bring the Monarchy a good -’
PR : profit.3 ' . c | ; ‘?,~
“Three years later, Minister Young reported the comple—._'¢ '
élon of the second public water supply fac111ty.~,Th1s unlt .
+ ' consisted of ‘an 1ron\pjpe rﬁnulng from ‘a reservoir at the : .

King's gpring in Nuuanu to the-harbor area. Th1s 1nstalla—“

L

B ' tion was designed t0'serve'whalingfships, but it also sup—

<

’ . plied water to Jhany homes in the Valley and uear/the harbor.
L4 / .
The new pipe . spurred Honolulu s fire preventlon efforts, and

-

'several cisterns were 1nstalled at key 1ntersectlons 1n the

\ t grow1ng town. By 1841, the populatlon of Honolulu exceeded »

ll 000. The village -was becomlng a small c1ty and it was

clear tﬁat an expanded water supply sys£ém would soon be
. o N
, ‘necessary; Inythe_mlddle'and,late 1850' , William Webster,
a civil engine’er,a designed and built.a wﬁ{;r supply system S e
' BN ".o-

ﬁFOHSlEﬁlng of a new and larger reserVoir, a 12 inch main and -
fseverul dlstrlbut 3 mains. Then this system was completed
. in 1861 and it was consldered more than adequate for\Honoe*
P Julu!s waterosupply needs.? - : " .". ' :

+The discovery of artesian water ,at Honouliuli near-Ewa

Kl

in 1879 was ‘a v1tal factor 1n the development of. co%ifmpo-'

o

rary Oahu. =Prlor to 1879 most- of the coastal district from

. ~ . h [}
LI . : . ‘ v . . . o,

« B 3George F Nelllst "An Early History of HOnolulu s e
Water System," Honolulu: Honolulu Baard of Water Supply,
1951, p. 1/ .(Mimeographed.) T oL b
4 3 ( ‘ A Y . ~ (“\\\

Ibido ’ po »4. N . A ] A . ) v

s
a : 4
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0 Kaimuki to Kalihf and beyond in_both directions was ‘an arid
plarn, practlcally a desert. The town of Honolulu:was dry .

"o,

‘and dusty, and the grow1ng.populatlon of the late 1870 's
R " pressed agalnst the llmlted water supply prov1ded by.shallow

,wells, sprlngs,and streams . There was llttle agrlculture on

' Oahu;except onithe?Windward s1de and in the valleys.where b

streams prov1dedvan ample supply of water.“'Hawallan
. C R

- ¥ )
--G0vernment 0ff1c1als and the Edltor of the Pac1f1c o ' e

2

Commerdlal Advertlser expressed concern that Oahu s economy

.. ; :.
) 'and Honolulu's growth would be sharply restrlcted by: lack of

avallable fresh water.' The drllllng of the f1rst artes1an _ ;
'well laad these fears to reSt. In effect, artesaan technol—
-ugy pushed back an. env1ronmental llmlt to growth by prov1d—«

'1ng what seemed to be an, 1nexhaust1ble supply of fresh Water
| S ~1n 1879. 5, L . |
g . - » . B ! * . -
| s o James Campbell 1n1t1ated the effort that nesulted in +
\ » -~ . . ) . \\ - . .,

the discovery and development of artes1an water on Oahu.

‘ix\'Campbell owned thousands of acres of land in Ewa and in the "ﬁ

H

4
Central Oahu plateau. Practlcally all of the land was too

* . E dry to support agraculture, Campbell used 1t to pasture hlS

cattle. Although quccessful arteslan wells had been brought

into productlon.ln Eurbpe and on the mainland for.over half‘

-,

7 ~

w ! 5George F Nelllst, "The Dlscovery and Development
. of Artesian Water," Heonolulu: Honolulu Board of water _
. Supply, 1953, B. l . (Mlneographed ) ‘ o ‘

- . . M
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a century, no one had attempted to Locate artes1an water in

»

the Hawallan Islands;

'experlenced malnlandawell drlller,

of drllllngL at a depth of 24Q feet, Campbell anu Asnley

stfuck arte51an water.

repor
.withou
‘discharged;

_/1 accompllshed

]

fconmgamrates the d1scovery of art s1an\water on Oahu. The

Campbell engagedﬁﬂames Ashley, an

In October of ‘that, year,_

_ constituting,
o ' which for the present and until planting can
' ' 1s @llowed to fun into the sea.

y s

to drlll a deep well at

The Artes1an Well--A recent visitor to Hor
the- well as continuing to flow free
any diminution in the quantity of wa
in fact, quite a rivyer.

the Pac1f1c

; -erclal Advertlser carr1ed the follow1ng 1tem-'

8

i

Q-

o Hono?llull.; Work began in July, 1879, and after two weeks

o

_/‘ Today a s1mple stone monument bes;ue Fort Weaver Road

<y

,monument is surrounded by acres of sugar cane, a bount1ful

Campbell’s d1scovery

Artes1an water made the large scale cultlvatlou 'of

L4

~ ' _' economy of this Islandfcommunlty were made poss1ble by the

ex1stence and dis

wa&er. ' Oahu prospered.

Honolalu entered the Twentleth Century w1th ‘the potentlal to

61pid.

-

1

covery of vast quantitii

/

[S]

]

Her populatlon 1ncreased

. become a flourishing mid-Pacific commerclél center.

d

s of artes1an

and

contrast to the arld and barren plaln that existed prlor to

- ' sugar cane feas1ble. “In effect the sugar;plantatlons, with

their immense and cbntlnulng effects on the soc1ety and the
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S . Within a year of the -discovery at Homouliuli a second

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

Dr. Augustus"MarQues°on Wilder hvenue ‘near Punahou School;

-

e A contemporary observer heralded the new well, and arteslan'

. 'water in general as hol@yng “the promlse of beauty and

1f3gt111ty for thousands of acres of almost useless land w?

- . P .
' 'Many wells were ‘drilled dn the follow1ng years,’and artes1an -

“technology transformed HOnolulu from a. dusty town 1nto a

b » . N .

c1ty Known. worldw1de for lts arboreal and- hortlcultural

- . beauty o, S B T

- ‘ \ o PR . s N T
Honolulu's flrst.major~reserv01rs;,one in Mak;kl and ' .,

‘ : = L ’
- the other 1anunanu Valley, were under constructlon at the

. same t1me that artes1an water wd!’dlscovered' These reser-

N L
N o - =

voirs were’ supplled by streams and spr1ngs; 1t was not untll“'
S . the Beretanla Street pump1ng statlon went 1nto operatlon in

1895 that arteslan water contrlbuted substantlally to the

mun1c1pal water supply 8 ' o EEEN

- - : 4

In 1881 a severe smallpox ep1dem1c struck Honolulu.

5@ ! ‘ The Hawallan Government and the communlty in general experl—

~

enced a helghtened 1nterest in publlc health and thé)safety

;' ) St of the water supply was caFled 1nto ‘question. One result

f . “ i . was the c0nstructlon of a fllterlng plant for tne Nuuanu

¥  reservoir, A second.effect was public 1ns;stence“on'

- Tibia. oL B ”

' < - .‘ ‘ .
gq . ‘ P - BIbid-’ p-‘{‘3; . - .
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- 8

converslon from the suspect. surfad% streams and sprlngs to

unquestlonably safe arteslan sources.sr =

In the 30 year period follow1ng 1880, over 400 arte—

&

slan wells were drllled on Oahu. Mun%c1pal wells Were-

regulated, but they represented only a fraction—of the total

. number of' wells drilled. - Most wells were uncapped . Water

3

o

flowed freely for agrlcultural and domestic use, but ;mmense

-

quantltles were wasted.

In l913 ‘the Terr1tor1al Leglslature tgﬁnsferréd the

o

water system from’ Terrltorlal control to the C1ty and County

of Honolulu. ,Two years ‘later Mayor John C. Lane, act1ng

with the agreement of - the Board of Superv1sors,-appolnted

o

the Hogolulu Water Commasslon ‘to determlne the status of:

Honolu u'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 i 3! -

. development having been formulated or _adoptel.

. . 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 muich unintelli-
gent development and wastefkl expendlture. « o .
‘Again,. the multiplication of pumping plants and
wells drawing on the artesian system, has gone
steadily on, notwithstanding the demonstrated fact
that the system is already ovegrtaxed; that the arte-
sian water level is steadily falling, and that if
radical remedial steps are not promptly taken, its
complete failure, or at least .extreme d1m1nutlon, is
due at an early date. 10 _ A

1bid., pp. 3, 4.

loHonolulu Water Commlsslon, Report to the Honorable

. Y . o . ‘ ‘28

~Mayor and the Board of éuperv1s§fs of -the City and County of~

. . Y

- ' . o 7-?. 42,

<3

e
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T m, . ?he Commission llsted the follow1ng reasohs for-thls \\
‘-;‘alarmlng s:tuatlon- T ,3a,; . ;C S .,'-ﬂ L °
Lo 1. Rapid'population growth: _1854. ... »11,455 ‘

‘ B o o 1890 ... 22,907
o o ’ v 1915 LI I ) 64 150

2. The mistaken bellef that the arte51an water

supply is. 1nexhaust1ble. | , o e
' .3; Frequent 1rr1§atlon of Honolulu s abundant _ o
< . lawns -and gardens. ‘>; : e | e
. o8 L4 The cleanlng requlrements of the newly con-= e
— ._.structed seyer system. - - : '
S A , The Honolulu Water COmm15510n s report was ‘a far- =
; slghted and knowledgeable document. It artlculated problemsg
| . )
1’ that were to confront water supply dec1slon makers for the .
- N * . Q
next half century : here are-the ‘Comiission's recommen—; ‘ //
. - datlons: S 1: S s
- L R N R . : . - - 2 3
l. The 1mmed1ate preparatlon of ‘an Island—w1de “
s > *water plan,td include agricultural ‘as well as -~
' - munlclpal use,‘and g detailed examination of
o c. all potentlal ‘water- sources in order  to,
A achleve their most rational development.
AT ~ . .
IR .2 Declslon makers should ant1c1pate an annual. .o
- . ~ population growth of 6OL for the next twenty N
K . "years.,-' o . ] _ RN
All sources of water must be conServed A
_ & J— -
(d4.' Surface "whters in:Nuuanu are so poTluted that = ST
e they are awmenace to public health; these
- : waters should either be abandoned as a munici- -
. . . . pal source, or they should be rendered,Safe byl
~\_ ' _ Aadequate flhtratlon. :
L - ) o .

Honolulu on the Avallable Water Supply for the City of
"Honolulu (Honolulu: Honolulu Wdter Commission, 1917), p. 4.

- ) 'lllbid:;jpp; 4, 5. -
o e o e

2
.
2
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2

the early 1930's.l3

5. Leaky or abandoned artes1an wells should be
"capped, and the drilling of new well$ should
_ be limited until the overdraft of. the artesian
- "= supply. is brought to an end

1923 and not ending until late 1926 before the' community

- 5

It took a prolonged drought beginning in the spring of -

4

acted to protect its endangered water supply »?he{situation'”

" had deteriorated badly In 1880, when the first artesidn

well was drilled in Honolulu, the artesian head stood at 42

\ .

feet above sea level. After forty years of unrestricted

Adrilling'the artesian head'had declined to 26 feet."Engi*

[

.neers esfimated that a decline, to 18 feet would result inr .

o

“salt water intrusion and the destruction éf the artes1an

water Suppiy If present trends were allowed - to continue, .

o

the destruction of the municipal water system would -occur in '

0 - -

'In~the l970‘s, Oahu had begun~to experience-its water
supply system as a llmlt to growth . ArteSian technology had
pushed back that limit and permitted forty years of ‘ex-

-

pansion. ‘But artesian technology hadbbeen~abused By the

- mid 9205s(water.supply was again'perceived as a. limiting .

senef

;This time a. critical water shortage was averted through

' fac1ng p 12,

factor in the growth and well being of the Island c0mmunity

ot

’
’ <

121bid.},pp. 6, 27,'2@,'72,,89.

- 134onolulu 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

. . - .- " . . . A .
o = A4 S
. .- 2 - : <+ - o %
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legislative action'and’lnst?tu ional‘reform in addition to
the application of new teignology.

At the same t1me that the drought” of the mld 1920's

‘was h v1ng its effect. qn Oahu's water supply, corruptlon and

A

1neff1 1ency were uncovered in the C1ty and County Water- :

‘ works Department. The Board of Superv1sors°comm1ss1oned an

\ <

.1ndependent audit’ of the Department byuthe Henry Dav1s Audlt

2

SN

Company. The audit revealed that over $1205900 of publlc'

fuhds had been embezzled or lost3through~mismanagement. ,They

' auditing.firm's report indicated the extent .of bhe'problemﬁ

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 defalcatlons, existed

~at .every turn. The department had no knowledge_ of
what its revenue should be, or of the amount of

- charges sent out. . ... . °

. The staff organization was crude. : . . OfflCei

- discipline and co-ordinating, cotmparatively speak~ .
‘ing, did not exist. - - .-The forms and bocks were o
unsuitable, lmproperly kept ‘and . misused; numerous o -
records were lost or stolen. . . . R )
- . Existing detail maps were quite useless. . . .
It can be said that no gystem of mapp1ng pr1v1legeq
or of recording the lodation of mains, laterals,
manholes, fire hydrants, etc. existed.l4

Three former Waterworks Department employees Were

convicted of steallng publlc mon1es and were glven long

L4

prlson terms. The C1ty adm1n1stratlon ‘took actlon. Mayor fl7 e

John Wllson app01nted former Terrltorlal Governor, Charles

-

YJ.»McCarthy, a, man of unlmpeachable 1ntegr1ty, to be

.Supervisof-of the Waterworks'Department; and,the Henry Davis - .

¢

;14HonolululAdvertiser, June 10, 1925} pp. 1, 2;

F?' *9‘1155

.




replace’ ‘the admlnlstratlve and flscal d1sorder “that had o

Audit Company instituted'ag efficient‘office system to. .

3 Act. 150 '0f the regular sessipn, 1925, which established the ' =~

.

13

°

e ex1sted,1n‘theJDepartment.ls' SR ,'4~' . ’,"< - __,Q):*'

e
-

\ e . o
ThefTerritorlal_Legislature took action by passing

v
o
-

Honolulu SeWer and Water Commission for a period of fiveﬂ s

.-;;“7j, years, and charged it with prOV1d1ng "a'b

qua
a_.lfﬁ* The
R two

who

sys

Y the

(HS

maj
_:QG.

»the

Jd quated equipment which is by no means a system, but
an unplanned patchwork of unrelated units. There .

‘ c1ty, there 1s an ever present fire menace,_growth

o

rmanent and ade—"

te supply" o£ fresh water for the o 58 of Honolulu.l,6 |
Comm1s51on held its flrst meetlng onr May 14, 1925, afid ‘ R
Weeks later';t appolnted for its Chlef Englneer a man y'd“tfhié°
was td have a’ conslderable 1mpact on Oahu' s water supplyv

tem 1? the Twentleth Century. Frederlck Ohrt. Wlthln a

féw weeks Ohrt had V1rtua11y completed the organlzatlon off o vn.‘t{

~ . -

st&ff of the Honolulu Sewer and Water Comm1s51on oo
&WC) 17°

In January, 1927, FrederiCk'Ohrt subﬁitted his first

e

or report to the members qf the HS&WC. HlS asslstantsa

4 e

K.,Larrlson and John McCombs, descrlbed the s1tuatlon in-

se terms.; ' '., . '~, L . e,

* - Co ) e 30

The c1ty is supplled with water through anti- =

are frequent water shortages in many parts of the o
@

lSIbld., March 4,,1925, p. 1, and June 1o 1925;'p:-4;

“16Report of the Honolulu Sewer and Water Commlsslon to

] ?7Ib1d., p. 3.‘3

.nglslature of the Terrltory of HaWall, 1927, p. 4.

o

i o
:
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\ L ' is hampered, and, in general the water system has
. ,lagged far behind the’needs of the City.

~

mu - B Ohrt called for a forced conservatlon program in order
el T _ T vto achievefa dﬁamatic reductlon in the dally draft from the
“ N o e R ) ‘ . . . = -* “ . ) L,
X z arte51an supply. : [v" ' S L Lo
S R T 'Complete government ownersh1p and control of : .
T all artesian waters in the Dlstriot of A R o
. : - Honolulu., : : B S '
"o : 2. Prthbltlng the drilling of new wells except
- . o -for government use, and the seallng of all L
' ' ' other wells. - .
3. The‘meterlng of all water pr1v1leges, and A ¥‘L
.. ‘complete actounting for all water pumped into - .
the system.» . o o .o
y _ Y An increage in the water rate in order to " ”
’ ‘ "~ _provide an 1ncent1ve for individual conser-. i :
vat10n.19 S S -
) Complete government OWnershlp of Honolulu s arteslan'
. ) s ° ©
et wells @%§\too radlcal a proposal to be' agcepted by the’
B ‘ Q: . errltorlal Leg1slature. But 1n»1927 the Leg1slature d1d . %K
& prov1de regulatory powers for the HS&WC 1nclud1ng the au— '
[}
R thorlty to grant or refuse permlts for . the drllllng of new
- Tt wells w1tH1n the District oﬁ Honolulu The law prov1d1ng-
these powers, Act 222 S L. 1927, ‘was challenged by the Clty ST
.u o b 'Mlll Company,oLtd iy when the HS&WC. reftsed to grant the
. g Company a permlt to drlll a new arteslan Well The case -, <i?:
e - CLt Fwent_tg’the Terrltorlal SupremegCourt‘whlch decided that,

. : - L . . & ) ! - ‘ ' ‘. ) N
based on the legal doctrine of "correlative rights," a land '
- : . ' * . - [ . R . g L

"

o

1t81bidd" E).: 9- o ) ‘ . . . ‘ o N . S

. - .
P -

* 1:91bid-"! ppl 1.6’ .17" - | . ’ z <\
S . F \ . . e, 3 -




owner is entitled to a share of any ground water that may
- ,. ) & Y . ’
° exist under his property. The Supreme Court's ruling did

.. . . .‘ . . . R ' i v . o . . . . . -» j v . :
= ) not interfere with the Commission's right to regulate drill-.

>

‘1ng, the Court merely determined that the Commlss;on had no .

o

IR rlght to prevent it ent1rely In any case,- F heyday of °
artes1an well drllllng was over. Only one new well wasv

drllled in the two year perlod beg1nn1ng in 1929 and it wasi

bdrllled in accordance with regulatlons,20 -

[ f.
In 1931 water rates ingreased.to..lz per 1,000.gallons
s oOf water for domestic use: Rates went up to .18 per 1,000

'gallons,in'l933. But the meterlng of the Clty Was a more
: F O

fundamental.factOr 1n the success of the conservatlon pro—:"-

f "gram than the ralslng of rates. Ohrt's conservation prOgram
a L4 :
~Was a clear success. Consumptlon fell from 233 gallons per

person per day in 1924, to 131 gallons in 1934.21 S

The accomplishments of HS&WC under Frederick Ohrt's
supervision'were remarkaple. ‘In addition to the conser-

A . vation program desoribed aboye, the HS&WC carried out a.

pumber of vital construction, projects. Between 1926 and &

\
. > 3 . : : T .
. @/ - L & a
. . S
\
\
\

_ 20Honolulu 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 Regular
N . Session (Hondlulu: Honolulu Board of Water Supply, 1931),

-t p.e 174 : B » ) ‘ " 2
- v 2lgonoluln 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,
v1935), p. 16. ;
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35
l928 the three:main pumping facilities, at Beretaﬁia’St., in
Kaimuki,and in Kalihi were substantially reconstructed; ‘New
fireproofjbuildings were added and modern steam pumpingi
equipment was insta}led.‘ New‘artesian wells were drilled at
these key locations;xand"the.three stations were joined

together by large mains so at any two stations could meet

[

the water demands of the efitire system.22 One important f
finanCial effect of these efforts was a 25 reduction in
fire indurance ratks for the City of Honolulu.g3

ThefCommission'intensigied,efforts to locate and seal

s o

lost and'defective artesian, Wells. ‘Sixteen wells were (e

Y . i

sealed in 1928 ‘and l929, and - ﬂS&WC inspection teamsnear—
marked many other wells.fo?’repair. Crewmen investigated
and repaired leaky reserv01fs and Water pipes/as part of the

Commission s construction—conservation program. The HS&WC

S .
et ‘

instituted the water resources research program suggested by

the Honolulu Water CommisSion in 1917, by authoriZing J. F. \\gf

Kunesh of the U.S.'Geological Survey to carry out detailed
B « 24 ' —; ,v‘ﬂ‘_ L B z o

o . T »
4

-

studies of Oahu's surface waters.

.
0

22Honolulu Sewer and Water Commission, Report of the >
Honolulu Sdwer and Water Commission to the Legislature-of ;
the .Territory of Hawaii, Fifteenth Regular Session :(Honolulu:
Honolulu Sewer and Water Commission, 1929), p. 45.

o

23George F. Nellist, "Building a Modern_ Water System,"
Honolulu: Honolulu Board of Water Supply, 1955, p- 1. .
(Mimeographed.)

oy

24Honolulu Sewer and Water Commiss1on, Report to the
Legislature, 1929, pp. 15, 1, 71. _ ,

-~
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In 1933, the HonolulubBoard of Water Supply, successor' A

)

to the HS&WCk reported*a marked reduction in demand on- the
-

artes1an water suﬁply and attrlbuted th&s success to five -

[§

factors:

1. The metering of all servicess
2. Monthly billing. - A :

3. The sealing of leaky wells. ,
4. The reduction of distribution and storage '

. system losses and the metering of prlvate .

S ' wells. . o

- ) 5 .
- Ve

- . £,
- : " 5. A material reduction in unaccounhted for water,
- from 39% of the water entering the systemuln B

. 1928 to 19% in 1932.2% T

Two factors beyond the control of water supply de-ﬂw

¢ ?\5\\\\;7

cision makers contrlbuted to the success of the conservatlon ‘

D
-

program: ra1nfa11 was above average for the six year perlod

26.

beg1nn1ng in 1927;“" and ‘the Great Depress1on took 1ts'toll

of Oahu's economic activity and population growtha' Prior:to

o, @g the Depression, Honolulu's pOpulation had been growing at’
’ the srate of- about 6,000 per year., But because'of the‘dOWn;
turn in economic activity the populatéon 1ncreased only

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

A

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

26Honolulu 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 fac1ng p. 10.°. . " .

»
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‘strophlc'Water shortage and establlshed the foundatlon of
.Mmeasureme

rose to 32 feet by the end of 1932.,

. q , N _ » 3 .
decrease of 3,000 in 1933, and remained stable at about\

141, 000 in 1934.27

kY

Regardlegg of natural factors and worldw1de economic

conditions, water supply deels1on makers achleved dramat1c_

L

results in the@years follow1ng 1925 They averted a cata-

Oahu's moz:f? water supply system.. One of the clearest

e,

o _ 'y o .
of their success is' that the arteslan head_

LWthh had dropped from,42 feet in 1880 to 2 .5 feet 1n 1926,

28 Frederlck Ohrt ex—'"

o

pressed satlsfactlon w1th the results accompllshed in what
had been a near critical watei' supplysltuatlon. .

That problem I now feel, for.the first- tlme, ‘has
.been solved, as far as any. ‘problem can be called * =-
solved in the life hlstory of a grow1ng waterworks

of a modern c1ty . .

»
’

In.1929 the questlon of the 1nst1tutlonal structure of

the water supply system came to the fo%e. The Leglslature

had establlshed the HS&WC.ln 1925 for a term of.flve years.~

._/l

The C1ty Waterworks Department\had undergone reform since

the abysmal days of 1925, and was serv1ng as the effectlve

¥ (s

The Department had 1nstalled the

(;,n LA

worklng arm of .the HS&WC.f

/\' >l ) g»;

thousands of water meters that\contflbuted to conservatlon

’-"',a,j. SREEEN \.".
: 'f?7Honoiulu°Board of Water,quply, Regprt.to the';'_[
Legislature, 1933, p. 15,%and‘Report £0 theiLeglslatureu :
19-35’ PP. 5,‘ 6,' . Yo - ',‘»?‘"v - , o e g
, 281on0luly Board of Wat@ruSuppIyﬁfReportfta,tﬁeli a
.Legislature, 1933, p. 4.. ST e
. . 29 » (-' L& 8 - ,/ ‘\" .'...:v .‘ .3{ s a, “ ‘ v . ,
L TIbids, pe 920 - T, T LA
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. “and all of its. other water supply facillities. Although the

ﬂto t1me, the we1ght of ev1dence suggests that the Department

made a s1gn1f1cant contrlbutlon to the conservatlon and

‘1929 Grunsky made a verbal presentatlon of his f1nd1ngs to

‘constructlon program (prec1sely the sum the HS&WC had re=-

'quested in 1927), and the&ra1s1ng of water rates to .20 per ,”’ <

T - . : L \

4

IS L L R o ‘ . e
and helped produce-enough.revenue make the water supply .’ B

system f1nan01ally self—suff1c1ent.u In additioQ\ the', L
Department was complllng detalled maps showing the locatlon kS A
\} . .o i i

of all mains, servicées and meters, and was installing‘a T

* . N . - ) » .._"‘l .
modern recording and accounting system.. Moreover, the " ot

'Department operated the system s three new pumplng statlons, ,ﬂ'f .

3
-v"‘ L4

o

Waterwor\E Department was accused of in ff1c1ency from t1me . . e

‘

> 4

. -7 - N ’,‘.-. ‘. LI
modernlzatrjp effort 30 o E L . . ot

. Late in 1928 the Hawa11 Bureau of Governmental

.Resources brought Carl E Grunsky, a Well known consultlng

eng1neer, to Oahu to study'the water s1tuatlop."In January,/" S,

A

government off1c1als, members of the HS&WC and other leadlng,

K

-c1t1zens assembled in the Chamber of Commerce board rOOm.

He" sa1d, 1n effect “that the critical water supply s1tuatlon B ‘{

. was stablllzlng, that the HS&WC had beén d01ng an excellent

J]ob, but that a great deal of work remained to be done. He '’ 41,“

q

adv1sed the- spendlng of $3 000,000 on a three to four year

'rl,OOO gallons for domestic users. Mostglmportant from the ;",\

-

30Honolulu Sewer. and Water Commission,’ Report to the
Leglslature, 1929, p. 41 :

o -

. .



'~institﬁtional'standpoint; GrunsKy recommended the”creation

g - :: ‘bﬁof an agency of control over the Clty S water supply - system

. - ' 0

°

R t§at would not be subject to a change "in personney wlth .
e, - )
P, - every change of the gity admlnn.stratlon.3l

- - - 0 Ré
~

:n o - Grunsky was calling for the establlshment~of an auton-

L, The establlshment of quasl—lndependent publlc agenc1es was

-

one: of the measures advocated by "good government" reformers

A *

T : dur1ng the Progress1ve Era (frdﬁaabout 1900 into the

u o v

1920° s) ‘'The purpose-. of these.

encies was to \take power

, out of the hands of bosses andicorrupt polltlcal machlnes,
S 'and«granthpgwervto profess1onal( c1yll—serv1ce bureaucra—
3 :‘ “ﬁ?"dies.?fgeformers felt' that the political.processes were

lvulnerable%to corrnption, and advised the establishment of -

semleautonomous agenc1es to separate whole areas of publlc

. service respons1b111ty and authority from the polltlcal

: ' g . L Z, ‘ < .
processes. . These agencies provide increased professionalism
and continuity of personnel, but they operate at some dis-

N . ) . -

L] .
» .

P e
0 » : R 2 R ~. .
As far as the 1nst1tutlonal future of Honolulu s water

©

supply system was concerned eff1c1ency and contlnuqty may

.

polltlcal system.

have, been legltlmate reasons for establishing a seml—

- L]

autonomous’ water'supply agency. But bossism and corrn?t
A , : 0 b

I

1

— 5

. 3lHonolulu Star—Bulletln, January 4, 1929, pp. 1,.10;

Honolulu Star—Bulletln, February 1, 1929, pp. 1, 2.

omous, -or sem1—autonomous, water’ supply agency for Honolulu."

qtance from the electorate and the checks’andtbalances of'the, )
: s

o
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'atlon ‘by the Terrltoflal Leglslature early in l929. L

~machlne polltxérwwere not legltlﬂpte issues. POlltlcal

power resided prlmarlly~1n the ‘0ffice of the Governor and~

L3

+ the Terr1tor1al Leglslature, not in Mayor John Wllson‘s Clty

admlnlstratlon.

v \ D
. . A
. ,
' - . .. »

&

' °f. Grunsky s recommendation was coﬁéistentﬂwith‘the'fol— -

\ - _
‘lowing recommendatlon made by Frederlck Ohrt ,a year earller-@
‘ (The Terrltorlal Leglslature should) authorize ﬁ\'{ 3

* by the cohsolldat}on of any and, ail phases' of the f

- water problem, "including investigations and develop-:

" ment, ‘construction, supply, distribution, ‘equipmerit e .

" -and finances, .under one body with full authorlty and v
fixed resgon51blllty of solv1ny the Honolulu water
problem "

% ‘.' ey

s . . e

-

°

HS&WC be allowed to explre in l930, and that the Clty Water-o

works Department be abollshed in. favor of a single agency,;
possessiﬁg.thejresponsibility’and authority of both the™

HS&WC *and the Waterworks Department. The Cooke Bill, which

embodled Ohrt s suggestlons and proposed the'cre%tlon of ‘a

seml—autonomous Board of Water Supply, came. up for con51der—

The day after Carl Grunsky made hlS recommendatlons at®

©

the Chamber of Commerce,lRlley Allen of the Honolulu Star-

\ o
Bulletln ed1tor1allzed 1n favor of creat1ng a semi- .
autonomous water supply agency :« .,¢ ' ) s
At a time when tﬁg victors in the recentﬂ - e
elections are busy dividing up .the. spoils of politi- :
cal war . . ;-(Grunsky ) recommendatmons come w1th B
‘ 32Honolulu Sewer and Water Commission, Report to. -
the Legislature, 1927, p. 6. ? Lo ¢
b | . R
o B
—t .
a ° . o

. Oh;t was recommendlng,,ln effect, that“%he term of the }'




.

singular force. Ultimately we Hope that Honolulu .-
will place its water and sewer system--city .

- functions absolutely vitdl to health--beyond the
reach of the polltlcal job dlstrlbutors 3 "

Influentlal people in the communlty, 1eg1slators,,-

editors and key staff members of the HS&WC favored the
. . « ° - - J . . . »
establishment of the. Board@ of Water Supply on the grounds of

P 4

admlnlstratlve contlnulty, operatlonal eff1c1ency~and free-

dom from polltlcal control. fBut the Board of Superv1sors
=
g %,
went-on recoEd a a1nst%§he éormatlon of a seml—autonomous
S : s, H N
water supply»a ency SupeﬁV1sor Manuel Pacheco 1nve1ghed o

oW

that it will .take the waterworks out of’ pOllthS and
ce it under an efficient management. I say that
Af they are sincere about the pOllthS, then place
the waterworks under civil service control, but keep
it under the management of the Cjity and tounty where
it belongs. “I am in favor of civil service for this
department and above all I am ogposed«to having the

Territory tdke it awax*from us.

The Board of Supervisors passed a resolution asking
. , . ¢ e re _

thevTerritorial Legislature to-vote againat the - Cooke Bill

- on the grounds that the Cooke Bill 1s equlvalent to confls— »“

o catlon of City and County property by the Leglslature, that
the City has as much right to operate a Waterworks Depart—b

ment as it has to prov1de other essentlal public services;

a

-and in any caSe, he - Clty Waterworks Department has earned
; L / ) ' < 8 '
’33Honolulu StardBulletln, January 4, 1929; p. 6.

34Honolulu Advertlser, M€rch 6, 1929, 2? 1.
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-surplus reVenue for several years and has’ prov1ded adequate

SeerCé at reas0nably 10V rﬁi@s.35 _ o

- A second public discu551on of the - Cooke Blll took T .

j-placé\in mid—March,.1929. The occaSion was a jOlnt seSSion
of the Board of Sup rVisors and the Senate Select Committee
headed by - Senator Cooke. Mayor Wilson and Frederick Ohrt of;
the HS&WCawere present.f The Mayor denounced the Blll bn theg

-‘grounds that ‘the City s water supply faCilities are the

a/property of the'people of, Honolulu and the people should not
be denied’ control of their property by ¢be establishment of
a cbmmissaon responsible to no one. - The Mayor strongly sugJ""
gested that the interests of fiscal ;esponSibility and effi—
ciency would be best serVed by placing the operation of the'

q
water supply system entirely under ‘the’ direction of the

,:: elected representatives of the people, that is, the~Boafd of#‘j

.:d

& . . 7 . . . .
Superv1sors.3,6 o . . ) s . . AR

¢ ]

There were two important"factors involved 1n the

>; fpassage.ofvthe Cooke Bill. One factor was political,,and'

the other was primarily economic. On the political‘side,‘
Mayor Johnny Wilson,'as a Democratvand a populist, offended
the dominant Republican party with his independence and his '
‘'grass roots style. The Cooke Bill gave the Republican ma~ |
joiity‘in the Territorial,Legislature the opportunity to

slap Mayor Wilson's wrists. From the economic perspective;

o~

Y
»

351bid}, p. 2.

'36Honolulé\Advertiser, March 15, 1929,'pp. 1, 2.
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2 supply agency as a’ means of brotectlng plantatlon agrlcul-

~

o,

agrmculture was the malnstay of the Island s economy. An

&

. ample supply of fresh water was absolutely V1ta1 to Oahu s

&

sugar and plneapple 1nterests. The Terr1tor1al Leglslature .

was sensitive to these agrlcultural 1nter¢sts, and the,

!

Leglslature wanted to prevent, or ‘at’ least delay, the tlme

when the C1ty of. Honolulu would look beyOnd its own bounda=

~

r1es for water for ;ts grOW1ng populatlon. It is’ reasonable

e il

+to assume that many leglslators voted for the Cooke B111

° °

because they say the creatlon of a seml-autonomous water ' .
m .,.’

o e

ture s v1ta1 1nterest 1n bahu s water.

By the end of March, 1929, the Mayor had accepted the
passage of the C00ke Blll .as 1nevitab1e and was lobbylng
among the leg{s1ators fqr amendments whlch would glve the

C1ty Admlnlstration a voice in the management of the new

i agency 37. A good”ﬁeal of dlscu551on centered On the degree

oﬁ autoqomy to be grantéd to the Board o Water Supply

Terrltorlal Governor, Wallace R. FarrIngton, held the Opln—”‘

.'lOn that the City and County should have ‘a 51gn1f1cant role

&

.1n the app01ntment of the members of the Board He ex-

¥ e 381b1d e

pressed dlstrust of a wholly 1ndependent.BWS on the grQunds_'

that "all these boards and comm1551ons have a tendency to i

set up 11tt1e governments of thelr own w38 - .l'f

T
3

37Honolulu Advertlser, March 30, 1929, P 1. o 9
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f, In 1ts flnal forin Act "96 embodied a Sggnlflcant con-

{

ce551on to Mayor Wllson and the Board of SuperV1sors by
.prov1d1ng ‘for strong representatlon,for the,Clty'and County -
on the Board of Water Supply. 'Aci 96 provided‘that'two L
members of the seven_ member Board would serVe ine an ex-"

offlcro capac1ty, the Superlntendenﬁ of Publlc Works of the
7

Terrltory, and the Chlef Englneer of the Department of

* Publlc Works of the Clty and County. The Governor appolnted )

-

- the other five members of the Board for terms of Ohe, two,z
three, four and flve years. As these terms explred, the .
f;," f."’, Mayor, WL@h thé approval ofjthe Board of SuPerV1sprs, would

then have the rlght to app01nt new members to serve stag—‘

o gered flve yean terms._ The members of the Beard were t@:
. \ - .."
serve w1thout compensatlon."

o

The Leglslature a551gned.major respon51b111t1es to the

-
o

Board of Water Supply ’f{,f' “‘ﬁszu 'f . o
- o@A“;' -+ To manage, controI dnd’ operate the water system”and
-7 ¥ . properties of the City .and County of Honolulu, for

..., the supplylng of water to the public within® the
. 2, «Disfrict of Honolulu, .and to collect, receive, ex-. ]
O L pend .and account for all sum§9of;money der;ved from >
T the operatlon‘¢heréof . . ,

\- .

Qo ) 0
s

*

S . i Act 96 also, granted"the Board the power to sell{bonds

Y 'h

and determlne Water raﬂés so that "the revenhes derlved

,y

8t Il .-

\‘ o therefrom\shall be Sufflclentjto make the water works self-
_jv | supportlng, {;f;{"40 Furthermore, %ct 96" prov1ded“that the
J,"' L Board” cOuld burchase, lease or gtherWLse acquire‘"ali '
- 5 — i o ® ' ,
‘ ‘ .y e ‘;39Hawaii, Session.Laws,'1929j§Act QB;D 7 ' )
e Opia. . o T R
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e e

property s1tuated w1th1n the llmlts of the Clty and County

that 1t may determlne _necessary for the constructlon, maln—

tenance, extenslon or operation of the works under 1ts
Il4l

s

Jurlsdlctlon ‘and control. As for.management, the Board T ..

“was authorized to appoint a Manager "who shall have'full co

© power to administer the affairs of the water works,'subject

to the direction and approval of saf3§Board.“42;
A careful reading of Act 96 indicates three limi-
1 ' RN

tations on the independence of the Board of Water-supply,

One limitation is the appointive power of the Mayor. VA‘

ot

second is. that the Board has no indeperdent legal branch- it

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

¢
legal advice and action. Thlrd although the Board ‘has

- -

broad dlscretlonary powers in flnanClal matters, its ac- " -

counts are subject to 1nspect10n by the C1ty and County

Auditor. . Nevertheless, the Honolulu Board of ‘Water Supply

fis one of the.most 1ndependent-of the seml-autonomous water

supp’y agencles serv1ng major metropolltan areas in” the

Un1ted States. A~comparat1ve study of flfterlve mun1c1pal

[

water supply agenc1es conducted by Council Serv1ces, C1ty
and County of Hono1ulu, 1nd1 ates that of the elght semi -

autonomous water supply agenc1 s respondlng, only the agency'

serving Des Mpines, Iowa, enjoys a degree of autonomy I

o

421pi4.




\Supply : . . A . ~ éﬂ‘

i

equivalent to that granted to the Honolulu Board of Water -

-

Supply by Act, 96, s, L 1929.43

LI s

Governor Farrington's signing of Abt 96 on Apfll 29,

1929, and his appointment of the first Board of Water Supply .

o

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

history of Oahu's water supply.. The conservation and modf‘w"’

- ernization measures begun 1n01925 were bearlng fru1t. The’

'env1ronmental limit to Oahu's growth caused by the dwlndlf/f\

arte51an water supply had been extended. The underground <>
supply of fresh water was increasing for the first tlme in
recorded hlstory In addltlon, public policy dec151on

makers were reasonably confident that the reforms contrlbutr

;ng to this progress had been 1nst1tutlonallzed made perma-'

'nent, by the creation’ of the semi-autonomous Board of Water

4
L} ,\

t

In'a fitting close to the” tumultuous decade’ of the

1920 s Mayor Wllson refused . to hand over controz\of the

v

City's water supply fac111t1es to the Board of Water Supply
on,the grounds that Act 96 was unconstltutlonal. The Board
of Superv1sors and the Board of Water Supply. agreed Ro sub— \s

mlt their differences of opinion and pollcy to the ‘

v

'Terrltorlal Supreme Court 44 On January 27, 1930, the

Supreme ‘Court ordered the Mayor and the Board of Superv1sors

to stop 1nterfer1ng w1th the Board of Water Supply in the

43Interv1ew with Llly Okamoto held-in Council Services

‘Offlce, City and County of Honolulu, September, 1974.

- 44pénolulu Advertiser, June 25, 1929, p. 4.

46 *
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exercise of its powers.and duties under Act’96. { The Board _ L
o . H
¢ e
of Water Supply assumed control four days 1ater, and on the

3

| same day, February 1,.1930 appointed Frederick Ohrt, o
) . Manager .and Chief Eng}neer.ds..‘{ . . . ; . .
The'engineers.of the HQ&WC, who'had_become the_enQi-n
. neers of the'Board Bf Water~Supp1y, had-aiways been prima- _,
rily interested in the water supply conservatlon and"

construction program. They expended conslderablyﬁless .

’
v

,energy on the City's sewer system.’ Durlng the HS&WC years,
1925—1930, there were 51gn1f1cant 1mprQVements in HGnolulu s
waste water dlsposal fac111t1es. Yet the water suppLy ‘

" situation £emained the consumlng 1nterest of" Fred Ohrt and
his staff.* In January, 1932, all of the’ plans and- records '
of ‘the sewer system were turned over to the Department of
Pupllc Works, C1ty and County of Honolulu And the sewer
system remalned separate from the water supply system for

_over forty years 46

A I

The" Great Depress1on provlded the Board of Water
M

Supply w1th unexpected resp1te from 1ncreasung demands upon
the water sUpply. -But the dec11ne in economlc act1v1hy that
',reducedﬁthe demand for water a1so left the Board with a

marked«decllne in recelpts_from the sale of 1ts product.ﬁ' ; .

PR . - : R g
T o 45Honolulu Board-of" Water Sup91Y: Report to the .
: ﬂ.- ' Leglslature, 1931, pp. 11 12 "_ ‘ . : , ’

=3 46Geor‘ge F. Nellist,. "Bulldlng a Modern Water Supply ,
,System," p. 37 T E - <




beglnnlng in-1933.

hzl‘lmq, and 1eakage notices were sent out as soon as leak—

e L 1
Thls 51tuatlon caused the Board to set hlgher water rates
47 i

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

rience»of that year underlined the fact that' rainfall is
. . o

still the basic factorlin.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-

 veady 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-
lvatlon in communlty discussions and classroom lectures.‘ The

‘ dBoard 1nc1uded conservatlon rem1nder slips in its monthly

~

2 t

R Lo was suspected. aFred Ohrt.saw a close relation-
sty boetween conservation and good public relations:

It is.our continuing endeavor to mgintain ' C::N

e frlendly relations' that will make the water user

. conscieus of the fact that he is a partner in the

* water works and has an actlve interest in.its

. welfare. That these public relatlpns act1v1t1es are
*beneficial has been manifested in many: ‘ways, partlc—
vlarly' in awakening more interest in conserVatlon

4

The depression and the New Deal broiught substantial

federalvaid to the Board of Watér”éupply, By 1939, the~ . g

:Public'Works Administration had éranted the Bodrd a total of

approximately $842,000. Iplorder to qualify fqr‘the grants,

ES

47Honolulu Board of Water Supply, Report to the .
Leglslature, 1933, p. 87. . | &k

48

i3

Honolulu Board of Water Supply, Seventh Biennial

Report, Board of Water Supply,. Clty and County of Honolulu,

1939, p’ 19.

48
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N the Board of Water Supply sold $450,000 worth of revenue
‘bonds. The Federal Emergency Relief Admirmistration and the

Works Progress Administrati0n7contributed labor. Reservoirs -

L)

and,pumping stations were’ built, scores of miles of'water
mains»were installed; and hundredssof men were put to work
;1 on projects‘that‘contributed signifioantly‘to the moderni-
g : .,'zation.and~expansion of:Honolulu's'water supply system.49
. g _: Frederlck Ohrt's January 15, 1941, report to the
Members of the Board,of Water Supply is a s1gn1f1cant docu-
. .
‘'ment because_@hrt percelved that the-depres51on era.had come
l . - " to an end and"tnat the 1940's presented unprecedented chal-
lengeskto the‘Board'of Waterlsnpplyﬁ Onrt;pointed with
pride to'tne‘results acnieved by the ongoing oonservation
. and.modernization program. “But he.expressed concern over
tne rapidcéncrease dn population and demand on the water
sﬁpplyesystemwcauSed by the'reinforcement'oﬁ Oahu's,de-
fenses., The follow1ng observatlon is partlcularly 1ns1ght—
lful in view of the fact that Ohrt made’ 1t eleven months
before the attack -on Pearl Harbor°
The enormous expans1on oﬁktne military and nZval
establishments here is largely of a permanent na-
ture, and the number of civilian employees required

- " . - .for their maintenance and operation is certain to be
~ ' much greatér, than heretofore.30

. - . o, 49Ibld., p. 21.

L o 50Honolulu Board of Water Supplg/ Eighth Biennial
o Report of. the Board of Water Supply, City and County of,
Honolulu, 1941, p. 8. ] , ’ v /

o 63




e ‘ -In this same report Ohrt;emphasized’that thé con-
%;ructlon program of 1939 and f§4O had made a substantial

1ncrease in the avallable water supply: T

- %) o

. . Centrallzatlon of our operatlons in the new
’ . Board of Water Supply Building, and other progres-
S . ‘s1Vensteps initiated by this Board when it adopted
- s ‘its biennial program two years ago, made it posslble
to entér upon the transition from normal operatlons
- to an'emergency basls ‘with compatrative ‘ease.

4

: h :'p Ohrt pointed to the experience of other natlons 1n the
»war years of 1939 and 1940 and expressed concern that

Honolulu s water supply mlght become the target of sabotage.

"Conserve Water" had been the watchword of the HS&WQﬁand the

=3

) S - Board of Water Supply. In 1941 the Boar added a new- watch— f
o word: "Defend Honolulu's Water SupPlYo”52 | . \<\ .

B . . . : {
‘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 involves the drilling

» of a shaft onxangincline into the earth to the level of the
1

freésh water lens; A‘horlzontal tunnel is then excavated

,through the water bearlng lava. Fresh water qulckly fllls
]
the tunnel Wthh becomes, in- effect, a horizontal well.

® ~

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

the lens,*and the fresh water is pumped to the surface. The :.vﬁ"ﬁ

o . °
°

'inclined shaft underground station, knownHjs-the "Maui type"
aw

well had been proven successful on Maui, aii and Kauai by .

-
o

. ~

Aypiq.

\ - °

. 521pid., pp. 9, 10.

\ ) . .' . ) };_a;‘ 6 [3 g
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‘sugar plantations in ééaréh,oﬁ'ample supplies of high qual-

ity water. Thé:firsg.two'inclined shafts. in Honin}ﬁ were
. ) '. o - - ’ ) ’ .-'.‘ ,
located in Kalihi and_Waia%aé and/ﬁere\brought into .pro-
: - - | ) - - hd . " .,"

duction in 1937. - Four years ‘later Fred Ohrt expressed
satisfaction with théseltWO shafts, and Suégested'the in-

clined shafts could eventually replace artésian wells as a’

’ .
”methdd of obtaining pure water.”3 ' ’ o
. When the Tgrritorial Legislature created the HS&WC in

' 1925, it placed the Commission.undér a major consﬁraint:,,
\(The HS §WC must) insure the Cfty’df Honolulu a =~ . 5
permanent and adequate supply without immediately
going outside the District of Honolulu and thereby

e i ~ depriving the agricultural and indﬁ%trial.enterv.
: ” - prises of water necessary for irrigatidn and manu- »
facture.%4, - ' o T e .
The HS&WC and the Board of Wdter Supply had operatfjed-
kuhder: that constraint throughout the difficult pér-iod of the
L late 1920's. and early 1930's. In 1941, Fred Ohrt began to SRR

prepare Oahu's agéicultural interests, and.the Térritoriél
Leg;slature, for thevtime»yhen thé;Board of Water Supply‘

would govbeyénd the District of Honolulu (from Makapuu Point 
tb Red Hill) to‘obtain'a_pbrt}on of the City's‘Wa&er supply. -

' The Board, he said} would proﬁide for Honoluluéf needs with-

' out going outside the District "until such timeghs all
_ ' - | - ~
- available water sources within the District of Honolulu have

been developed to their utmost.extent." And:

B 53Georg'e F}‘Neilist, “Buildiﬁg A Modern Water System,"
p. 4. . . , .

54Hawaii, Session Laws, 1925, Act 150.

>
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Increased populatlon and its sudden new demand on .
“waﬁbr*serv&ce nece551tate adﬁustmentSfand expansion . .,
. - ;of plant and service facilities and’ preparations. for
(o . . their protection ‘that are far. beyond normal éxpec-
REPEEE . tations. 35 . T - L
In Aprll, 1942 the‘Board'began work on the *North
/C"' S - Halawa. Valley undergyound pumplng station. Thus the Board.v P
[ L. A . ° w .

Eﬁ.' . s was compelled by the 1ncreased demand brought on by World
‘War II to go oLt51de the llmlts of the Dlstrl t/of Honolulu:"

_ to augment the C1ty s water supply. A 284 fooijshaft 1n—- SR f'
| ined at 309 was e avated 1n—North Halawa Valley At the - . )
base of the shaft, engrneers bullt a pumplng chamber and a '2 ' 37'

3

h&ﬁlzontal ‘tunnel: extendlné 900 feet through the water

+
-y

bear1ng laya fo collect mllllons of gallons-of fresh water-' ..
from thé lens jUSé above. sea’ level .&WO electrlcally ' .
operated pumps were 1nstalled in the chamber 3ust above the

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

. rated. capac1ty of each pump “was flve million gallons of
~_water per day, and'englneers proyldedﬂfor eventual expansion
toizq million gallons per day. ;ourégdles of 42 inchrand
* 36 inch pipe carried Halawa water into the City of Honolulu.
Eventually the "Big Inch" main extended to‘central Honolulu,

ninehmiles from North Halawa. l943h“the estlmated cost
of ‘the project was $1,500, Oogfjifiétruction costs eventually
exceeded $2.1 million) The Federal Works Agency contr1b—
uted $683, 250, and the Board of Water Supply sold two reve- - .

nue bond 1ssues to f1nance.the Clty s share of thekcost,u ﬂ‘,' |

o

55Honolulu Board of Water Supply, Elghth B;ennlal
Report, 194l, p. 10. .- R I .

v . \
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" The Halawa Valley statlon went 1nto operatlon in August,v

: 1944. It. rema1ns the most 1mportant s1ngle prOJect ever ﬂr

3
undertaken by the Board of Waker Supply.§§ N

As soon as the ‘bombs stopped falllng on Sunday,
ﬁecember 7, 1941 Board of Water Supply work crews reported
for emergency duty They had two broken ma1ns and two-
"service breaks to cope with as a result ofr bomb and antl—'

aircraft'shell damage ., Regular Army units had beenyassigned
to guard\major Board 'of Water Supply installations prior to
. . . I

. C the'attack on Pearl ﬁarbor. -That protection continued

throughout the War, and Board of Water Su ly personnel were
[ 4 .

- armed and tralned to take over gua&d dutles 1n case the Army
units were needed to repel ‘an 1nvaslon of the Islands. The

Board of Water Supply. rema1ned on sem1—a1ert throughout the
=N - \.
War.57 ) ' a _ - o , .

’

' o Artesian head, the primary measurement of the subter-

ranean water supply, showed a definite decline during-the
., . v t, 3 .~ -

r.war'years. The artesian head‘dropped from 29.38 feet in

1939, £0'22.07 fedt in 1946.  The period'from 1940 to 1946

{ . »

~ - -

. A\
, 1nclus1ve, was the drlestaseven year perlod on record. .In-®

.
W

" only one of those &ears d&d the ralnfall exceed the annual
average.’ A second factor was the rap1d 1ncrease in

D
@

14 - )’

PR o . 56Honolulu Boarg of Water Supply, Ninth B1enn1al
- Report .of the Board of Water Supply, City and County of °
3 Honolulu, 1943, p.f4; George F. Nellist, "Building A Modern
Water System," pp- 4, 5. ‘ T -
. 57poard of Water Supply, Ninth B1enn1al Report, , ‘
‘PP- 5, 6, 28. o

+ - -
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populatlon. The 1940 census sh0wed 179,400 people, exclud—

1'
. .~ ing mllltary personnel, llv1ng in the District of Honolulu.

-

By 1946' the resident populatlon had 1ncreased to 268 000. i
Durlng the war years 1t ‘was v1rtually 1mpossnble to estlmate

the number of people u31ng water in Honolulu because of the

S

tens of thousands of mllltary personnel in garrlson and in .
, .

transit on Oahu. Defense construction and other mll;tary

activities contributed to the demand on the subterranean .
water supply. o ‘ I .o

P . - v

o

The s1tuatlon grew partlcularly serlous in the‘ ‘.:
gmf‘ ' '

_Moana}ua artesian head because tme Uu.s. Navy had constructed

a pump1ng statlon at Red Hlll, over Board of. Water Supply

® A

objectlons, and was pumplngoover 20 mllllon gallons per day, .

‘f Moanalua water'for transmission to Pearl Harbor. The
. o heavy_wfthdrawal, plus drought'conditfons,_was.responsible
. for afrapid decline in the artesian head in the Moanalua ©

- area. Two wells increased from about 100 parts, per million

of chloride-in 1940 to over 250 parts -per '‘milliop of chlo-
- . ) » ) . Vﬁ. - . B . k ., “
. B r1de .in 1946. -The U S“ Publicgﬁealth ServiCe stahdard of

potablllty for domestic water supplles is 250 parts per
S Y ‘
mllllon of chlorlde. Although sallnlty decllned in some

wells when the overdraft of the war years had ended, Fred

I L

Ohrt cautloned agalnst undue optlmlsm-
-~

e

-

- ¥ We have no 1nd1catlon that there is any reversal
of the long-term trend and we see no escape from the
S . prospect ‘that shrinkage of :the fresh water supply
. below sea level will continue despite occasional in-
creases in the artesian hgad above sea- level. This
condition points to. the necessity for evemntual '
« . . retreat from the deeper parts of the aquifer and 1s

@

2 N -
* ¢

o - i - . . . i
' o y ) : L L3N . \
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the fundamental reason for the pro;ected underground
pumping stations which in time will replace, the -
ex1st1ng deep-well statlons.58 ’ '

Early in 1945 Fred Ohrt announced that the-ﬁoard had

approved the constructlon of recharglng tunnels as a means

of augmentxng the artes;an water supply. Recharglng tunnels"
had, been planned‘since-before the War, but had ‘been delayed

in .favor of the Halawa Valley project ¢n the'grounds that.

v
e . L. . N et

the Hal&wa . project would*have5a=more immediate beneficial

‘effect on Honolulu s wartlme Water supply srtuatlon.

In 1945, recharglng tunnels -wexe contemplated fort
Nuuanu. Manoa and. PaLolo Valleys. Engineers planned to

build small dams to d1vert water from the streams 4in ﬁhe

Valleys ‘into tunnels’ drllled 1nto the Koofau Mountalns, -

~Water‘ would then percolate through the lavas and 1ncrease

)

the artesman water supply. ‘Englneers calculated that di-~

versidn and recharge from the three Streams‘could.provide

‘» G o~ . . N .

about ten mllllon gallons of water per day to the .under-"

:ground ‘'supply. But the. recharglng tunhels were never bullt

Although'detailed plans of the Nuuanu recharglng.tunnel were .

prepared, the project was relegated to:“pilot? status.in the
Biennial Report of- 1955 56. According to Mr. Kawakami of-

A

~ the Board of Water Supply, Englneerlng/D1v131on, the plans

- -

to build recharging tunnels were findlly abandoned for lack

of funds. < Mr. Kawakami cited higl/drilling costs as a

58yonolulu Board of Wat Supply, Eleventh Biennial

" Report of the Board of Wateér Supply, City and County of

Honolulu, 1947, pp. 9, 14, 24, 25; Twelfth Biennial Report,
1949' pp- 3’ 8- ) .
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. -

> tynnels in the foreseeable future.39..

S

o

.redson why the Board would probably not build recharging

)- [

o »

Tt makes sense to use a certain amount of stream water

S

to recharge the artesian basin rather than letting such’

waters run off to the»ocean?‘ The writer bélieves that the .

c0nstruction of recharging tunnele should be reconsidered in

’

view of the .increasing demand for yater and the relatlve

-

fcosts and beneflts of other water supply alternatlves.

System of Water Rightéf made a detalled study‘of Oahu S

watervsupply;situation, and prepared a ground water statute

for introduction to the Territorial Leglslature. The Board

of Water, Supply and Mauager Fred Ohrt joined Hutchius*in\

_calling for the passage of the statute and the creation of

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

proposed ground water statute were: N
1 - . A . e
1. Subject to existing rights of use as validated
'~ under provisions of this statute all.ground
waters within the Island of Oahu are declared
to be public waters and to be the property of
the publlc. . .
B2 . . ’
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 claims-of
rights of use of such water. '

a

~
59Houolulu Board of Water Supply, Tenth Bienpial

‘Report of the Board of Watefr Supply, City and County of R Y,

Honolulu, 1945, p. 12; Honolulu Board of Water Supply,
Sixteenth Biennial Report, Board of Water Suﬁbly, 1957,
p- 41; telephone conversation with Mr. Kawakami, Homnolulu
Board of Water Supply,” Engineering DlVlSlon, Honolulu,
Hawaii, October 23 1974.

In 1944, Wells Aﬂ Hutchlns, the author of The Hawa11an7ﬂ
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Authorizes the commission to maintain an
- office and to employ such persons as may be

necessary. A ‘ .
Grants the comm1ss1on the power to 1nterveﬁe ’ )
gn behalf of the public in any‘suit at law or
in equity in any tourt in whieh” the control or -
withdrawal of any ground waters in the Island
of Oahu,or rights to their use is an issue;
and tg/}nstltute proceedlngs for the determl-
natioff of ground water rights.60

’

"%

Ohrt reallzed that the proposed ieglslatlon would
ellmlnate certaln statutory powers of the Board of Water

Supply relatlng -to the 1nvest1gatlon of water use and the

regulation of well dr1111ng w1th1n the Dlstrlct of Honolulu.'ﬁ‘

Future ground -water development by the Board would be sub-
ject to the approval of the proposed commlsslon. Nonethe-
" less, .Ohrt supported the proposed leglslatlon beoause its

‘purpose was to initiate IslaadQWide reéulatiog and coqtroi_

of water resources.61

Ohrt saw all of Oahu's water résources as essentially -
a single resource. He recognized the‘diverse interests of .

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

the Suburban Water §&stem, several dozen privately owned

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

SN

'He was convinced that an Island-wide regulatory body was

essential to ‘the beneficial development and use of Oahu's
¥ ~ . - )
water resources. :

2

\7

: 60Honolulu Board of Water Supply, Tenth Blennla;
Report, 1945, pp. 3, 6.

6lrhid., p. 7.




'";year, Mr. Morgan d1d not recommend the re~1ntroductlon of

..the HaWall Irrlgation Authorlty (HIA) in 1953. The f1ve

;Blennlal Report, 1953, p. 51.

i‘; \ N - . . . | . R ‘ . '59 .
;The_proposed statute was brought before the 1945 -, .
session of the Territorial'Legislature, but was assigned to

»
L #

the Holdover ‘Committee for furtheTr .study. It was re-

introduced in the 1947 session, and again in 1949, but met. .

E

the same fate. Opposition to' the bill centeredhon the. pro-
- vision. declaring all ground waters 'to be pubiic property.;

Land owners, especially plantation interests, objected on

f
& “

the_grounds that this provision would ‘unjustly deprive them

of anproperti;riéht, the right to own the ground waters

: underneath their land. - T s . g N

&

In May, 1952, EdWard J. Morgan succeeded Frederlck

‘_Ohrt as Manager and<£h1ef Englneer of the -Board of Water

Ha,

Supply. . ‘In hls report to the Board early the follow1ng

,the‘proposed'ground water statute; Instead he offered the .

Leglslature _some general adv1ce about "safeguardlng, con—.

serving and protectlng Oahu' s water resources.62’ “

= - Althoagh Fred Ohrt .8 retlrement?from off1ce marked theE

. end’ of the Board's active support for a detalled tlghtly

wrltten, grOund water statute for Oahu, the Leglslature took ,

a cautlous step in the dlrectlon he advocated by . creatlng

N

comm1s§30ners of the HIA were granted slgnlflcant powers in

'62Honolulu Board of Water Supply, Eleventhﬂﬁfzjndal
Report, 1947, p.’'8; Twelfth Biennial Report,)ﬁ@49 p. 8;

Thirteenth Biennial ‘Repott, 1951 p. 11; Fourteenth

.
<




°

-’:economy of the Terrltory.vanterestlngly enough the Legls-tff

conduct surveys of Territorial Water Resources so that

* ©

the relatlvely llmlted area of 1rrlgatlon. »During its‘four
year ex1stence, the HIA carrled out fea51b111ty studles of -

1rr1gatron projects 1ntended to meet the water Supply needs

"

1of small agrlcultural enterprlses.‘ The HIA was empowered to

‘ 1ssue revenue bonds to, fund the establlshment and‘operatlon

of 1rragatlon pro;ects, and to manage 1gatlon\§rggects

for the benefrt of small-scale agrlculture and the over—all

lature expllcltly denjed- the HIA the rlght to establlsh an

v

~1rrlgat10n~pr03ect on Oahu (w1th the exceptlon of a progect~'

in Walmanalo),_w1thout flrst c0nsult1ng w1th the Honolulu

3

‘Board of”’ Water Supply and ‘the Suburban Water System of the

Ccity and County of Honolulu.63 . ’y.' S :’:' <

In 1957, the Leglslature re—named the Hawall Irrl—f
gatlon Authorlty, the Hawall Water Authorlty (HWA), and
granted the HWA addltlonal powers. The HWA was orderéﬁ ta
nay
mastegvplan for thevdevelopment,[Conservation andvmost'bene—
ficial use of all suoh water resoureesf could be formulated}
The Legislature further requested thé:ﬁWA to study infor-
mation on evaporation, distillation-and other processes forq
raising the quality of nonfpotable waﬁer and’ making it fit
for domestic use; In addition, the HWA wasgadvised to study

methods'of converting‘“brackish}'sait”or other water" for

]

63Hawaii,'Regular'-S,'essio,n, 1953,vAct*?45;

o



agricultural.and Industrial use. The'Legislature'added the'.
provision: that. "nothlng in ‘this act: shall be deemed to re-

strict or. modlfy the powers &nd dutles of the several Boards

of Water Supply and Water Departments w64

4

During the next four years the HWA d0nducted a de-. -

talled 1nvent0ry of TerrltOrlal water resources as a step

- [

toward formulatlng a-comprehenslve water prOgram-and lnte-
gratlng it with the Terrltorlaleglannlng Office's: prOgram‘

for the economic development .of the Islands.65

-

‘the Ground Water Use Act. The Act, w1th one slgn;flcant-,ﬁ,

'change, remalns the ground water law of the State of Hawaii.
In Act 274 the Leglslature declared the folfbw1ng water'
resource policy: | ‘ .

1. The development,: utlllzatlon and control of -
- all ground-water resources shall be dlrected
. to make the maﬁlmum contr;butlon to the ‘public .
benefit. .

_ , S . .

2. The ground-water:resources of adll areas.must
be regulated and protected from the threat of -
exhaustion, depletion, waste, ‘pollution or
deterioration by salt encroachment’ to assure
adequate supplles for benef1c1al uses.

« 3. The Terrltory .« o . act1ng through the com-
m1ss10n on water resources should-control the
development an® use of the ground-water re-
sources of the Terrltory in all areas and in

64Hawa11, Regular Sesslon, 1957 Act 22.

i

’ “65Hawa11 Water Authorlty, Water Resouraes 1n Hawall,

o 3

p. iii. | g

S o el

In 1959, the Terr1tor1al Leglslature passed Act 274, :

W
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, areas where$the supply is threatened with
exhaustlon,*etc. . . 755

- o By Act 274, the Legislature created a commlsslon on’
water resources as 1nd1cated in the pollcy statement above.
But the commission was short lived. In.August 1959 Hawa11
became the Flftleth State of the Unlon.\\;;th~9tatehood came
a new Constltutlon._ Article IV, Section 6, of the new Con-
stitution prdvidga»that‘the number of executlve and adminis-
trative offices.must be limited. Prior.to Statehood, the °
number of.such offices, departments and commissions had .
grown to over one hundred. In the reorganization'that fol?
i: lowed Statéhood the commlsslon on water resources and the
 Hawaii Water Authorrty were abollshed and their powers and -
‘duties- were granted £5 the newly created Department oﬁ.Land

and Natural Resources (DLNR) The establlshment of the DLNR

? <

e A under the Board of Land and .Natural Resources const1tutes

R o -

- the only signlflcant change in ‘Hawaii' s ground water law
from 1959 to the present.67 ‘ .

The,Legislature granted significant.regulatory powers
! - to the commission on water resources and_ its successor, the

‘Board of Land and Natural Resources. The-Board has the

power to conduct studies, consult with.advisOry boards and

L 4
Py

water user associations and to promote agreeménts among

ground water users.

Ed

/ - » .
'66Hawaii; Revised Statutes, Sec. 26-15.

]

67Hawaii, Revised Statutes{ séc. 26-15. .
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The Board may designate ; ground Qéter area for edn-°
trols if it finds any 6f the following:

1. Ground water use exceeds rechafge.

2. Groﬁnd waterflevels‘are,deblihing"exces#iéely.'

3. 8aline content is increasing significantly.

S

4. Excessive waste is occurring.

5. Proposed water development would probably lead -’
. to onecof these conditions. .

___If the Board designates an area for protectioh, sevr'
eral water use contrpls including a'permit_system go into
effect. The Boardhas special powers for regulating and

apportioning water sources in the event of a water short-

age -in a désignated.grOund water ¢ontrol area. And it has
t ‘ - N . B

_emergency powers which have been described as "martial law"™. ..

o
« . * !
for water: - : . ..

1. (The Board may) establish rules, regulations
or orders limiting, apportioning, rotating, or’
prohibiting the use of the water resources in.
the affected ground—water areas of the Terrl—
‘tory (State). ;

2. (The Bqard,may) authorize any affected terri-
torial (State) or local government agency or
public water supplier to enter upon public or
ptivate lands 1n' any ground-water area and
remove any amount of ground-water necessary to
protegg the publlc health safety and welfare.

. . 3 > - -

»~

. [ ® . ’ . /‘*E'hi V
. The Board of Land and Natural Resourc®s has not yet

designéted a controL'area under the Ground Water Use Act.

»

One reason for this is that voluntary agreements among water

«

— . , - v

: 68Hawaii, Regular Session,’i95§, Act ZTﬁf'Regular
Session, 1961, Act 122. ‘ , . o

: C
. )
.
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userswhave been ‘working reasonably~well But although < the
Grou¥d - Water Use Act spec1f1es the regulatory powers of ‘the -
State, those powers remain untested.®? - ) .

In wr1t1ng the Ground Water Use Act in 1959, the

\\S\Legislature clearly rejected the idea‘advanced by Wells -

“ Hutchins ‘and’ Frederick Ohrt if the middle and late 1940's

that Hawali s ground waters should be declared publlC’prop—

., erty. This proposal was re]ected as an un]ustlflable
&

confiscatlon of a property-rlght, the water underneath

prlva;ely owned land. But all of Hutchins' and Ohrt's other

suggestlons were written 4nto the Ground Water Use Act. The

Act established a comm1ss1on w1th full legal powers, includ- .

RN
~

ing the power to regulate the w1thdrawal ‘of groﬁad.water.
The_commlss1on-was granted authorlty,not only:on Oahu, as
. Hutchins and Ohrt hadisuggested, but throughout the Terri-

tory. ' ’ o | I

In the coming years, as demands on‘Hawaii's‘water?
resources rise, the Ground Water Use Act,will become in-

creasingly important for the conservation and regulation of

this wvital resource. &he simple existence of the law pro-

motes cooperatlon among potentlally competltlveQwater users.d

h»‘é*

And in the event that confllctlng clalms cannot . be resolved .

voluntarily, the law provides. procedures forwthe equltable

t

69Hawaii Water Resources Regional Study, Hawaii Water
Resources Regional Plan (Honolulu:. Hawaii Water Resources
Regional Study, 1974), pp. 26, 27; Robert T. Chuck’ 1nten%
view, November 4, 1974. ] S

e
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~settlement of disputes over the allecation of groundiwater.

Moreover,

the law protects the public interest in the

State s water resources.

The men and women of the'Thirtiéthv

Terrltorlal Leglslature and the Flrst State Leglslature are

to be conmmended for a farslghted and'statesmanllke accom-

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

The decade following World War II was marked by

return to normal operations for the“Bpard of Water Supply,

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

situation.

The population -of Honolulu reached"a wartime

high of 268,000 in 1944.

-In the immediate postwar years

populathg rose gradually to 277,000 in l948

decllned to

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

end of the decade of the 1950 s.-

The 1960 census s?owed. >

294 194 people llv1ng in the Clty of Honolulu.

~AAs one mlght expect the demand for water fell off
%

. after
A

-Board
water
cline
dbeéan

load.

‘the unprecedented demand of the wartlme years.
had furnlshed an average of 38.2 mllllon gallons*of'
per day in l945 Demand showed a falrly steady de—
to 3%/} mllllon gallons per day in 1951 ‘and thenl'
_to %ncrease until by 1957 1t exceeded the peak~wartime

bhe declfne'iﬁ demand in the immediate postwar years

caught the Board 1nha ffnanc1al squeeze~ revenues were" down,

of Water supply’s Sixteenth Biennial

3
e A4 ..




ah

“but constructlon and operatlhg costs were. g01ng up. ‘In

| rebounded to 28.48 feet a decade later.??

Jtum after.the war. For several years the new subdivisions

clear: that. rn~mlgrat10n was fuelfng ‘the expanslon of sub-

_problems. "Water mains musE be extended: And water pressure -

' Repert,,p. 69. /

. * - . - : . .
T A I ca oty . . . C e

N l' N \‘; N - ! : . 4 ] -t -
- SR A . 66

order to maintain flnanc1al self suff1c1ency5 the Board in-

creased domestlc watér rates to*.24 per 1,000 gallonsolh 2

N P
- Q.

1947,~and '£6; .30 per. 1, ooo gallons in 1951.7l “The decllne

.
’

1n demand brought improved condltlons in Oahu s underground

reserv01rs~ The artes1an head measured ‘at the Beretanla _ \ij

0t o o

Street statlon reached a low of 22.07 feet in 1946 but
The building of residential spbdivisions gained momen-

primarily accommodated people who had been cxrowded into ¢ -,
v . * A e ) .

Honblulu during"the‘war.years. But in<.the 1950 s, as the -

population began to. show ‘a deflnlte increase, it became '\\\; o

-
o

o

Id1v1s1ons.

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

pp§ of southeastern Odhu. Residential growth occurs ™in the

vaileys; on the hillsideS'separating the valleys,  and both
- N‘.

easterly and westerlyoalong the coast. The construCtion'of

’
[}

res1dent1al subd1v1s1ons presents ‘some d1ff1dult water supply .

v -

mist be”substantial enough ;or domestic needs and.fire-
- . s B :
ﬁighting-r quirements. During the. late 1940's,.and

]

7l.'c')nolulu Board of Water Supply, Sixteenth Biennial

"Report, p. 72; Thirteenth Biennial Report, p. 69.

72

H@nolulu Board of Water Supply, Sixteenth- B1enn1al
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throughout the 1950 s, the Board establlshed agserles of
A

:«rules and regulatlons for supplylng water to subd1V1slons.

lFIn some, areas the Boardvplaced llmltatlons on the number of

»

’dnew services. In othér cases the Board flxed the upper‘

s .

elevatlon llmlts for water suppLy-throughout the Clty of
Honolulu. Nonetheless,%the BWS stood ready to rev1sevthese

limits in areéas where the construction of new rsservp@rSnand

P g , T
' . . 1 >"’> \ ) >4 . ’ . ) - -
pumping statlons, a mthe extenslon of water mains dssured
L]

an adequate ‘water supply at hlgher elebatlons. Vaa“P
. . . G

As far as the costs of new fac111t1es were'concerned,m

"k

the Board' S, Thlrteenth B1enn1al Report 1951, outllned a

=3

pollcy for supplylng water to resldentlal subdrvfglons. Thel

)

developer must install the water. supply system accordlng to

v

- BWS spec1f1catlons. ‘He then dedlcates the fé;llltles to the

o

Board for BWS operatlon. The Board.s Water~Sales D1vI%abn

‘carrles out any’ necessary negotlatlons with the Subd1v1der,

o

and the Englneerlng Division is’ rqspon51ble fok- maklng sureﬂ

-) ’ [T

that” the deslgn of the new fac111tles meets the requ;rements

ERA

- of the Board of Water Supply. .An 1nterv1ew w;th Rlchard Lum,‘

L -
©f- the Plannrng, Resources and Research Div151on conflrmed

thdt the policy outi;ned%above is still in effect.7§
. - X ", o . . .
. . %

~

73Honolulu Board of Water Supply, Thlrteenth B1enn1al
Report, pp. 28, 29; Flfteenth Biennial Report, pp. 32, 33;
. Honolulu Board of Water Supply, Rules' and Rggulatlons of the
Board of Water Supply Covering Water .and Water System
Requirements for Subdivisions.in the City and County of.
Honolulu (Honolulu: ’Honolulu‘Board of Water Supply)71949),>

1nterv1ew with Richard W. K ‘Lum at the Honolulu\Board of
Water Supply, January,,1974. -':u . o A
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,inlennlal “Report, p. 16.

- . . 69

.. /"
From January, 1951 to December, 1958, the Board of

£

-

1ng over 16,800 new lots. Honolulu grew, and the Board

.

’

'supplled watef to such new res1dent1al subdivisions as’

Wallupe, Walalae—Kahala, A1na Koa, Foster Village, Nlu
74

Valley and Maunalua.’ o - . SN ’ e

. e r

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

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

=Clark,"was not exaggeratlng when he ‘wrote that "1959 w1ll

7
o

take its place as probably the most s1gan1cant in growth

and certainly_one of the most v1gorouS‘1n terms’of plannlng

and construction in thehhistory of.therBoard of'Waterv
ll75

)

Supply Two events wefe espec1ally noteworthy Statghood

and the acqu1s1tlon of the Suburban Water System. ,Thé Y

~grant1ng of Statehood meant that the ‘economy and the popu-
_latlon would grow at unprecedented’rates, and the BWS would

" be challenged as nj¥er before to meetathe water supply needs

L'y
ofaOahu = people. Inexpens1ve transportatlon by jet a1r—

o5 <

‘craft brought Hawaii’ wrthln the.flnanc1al'reach of hupdreds_

C ’ ’ » . ' . . o . -b -7 ° ! N . { ..
of thousands, then milliong, of visitors from the mainland.
. s Y / . I3 ) s €
- . . o ) ) €.
Jet aircraft ‘technology, in effect, made contemporary Wai-
R .° . -t a 3 . » . b4
L DL : . el <
kiki, with its high rise -hotels, condominiums, restaurantst

»

! . . , %

.Y?Honolulu Board of Water Supply, fifteenth”ﬁiennial‘ fg'

Reportﬂ p. 32; Sixteenth BlennLal Report, p. 35; Seventh

. i;‘;'.I»Ionolt.i’lau Board of: Water Supply, 1959 Annual Report

(Honol?lu HonoLulu Board of Water Supply, l959), p. 4.
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P

» and recreational facilities a possibility and then ‘a real~

ity. Newly opened Ala Moana Center symbolized Hawaii's
. R ? : . :
affluence, and the State's full participation 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's new mill. Permanente

Cement and Standard 0il geared up their ‘facilities to go ‘ 0
- -4 , B ' . . . ' . .o
J into-operation, in 1960. This was just the beginning of'a

new era in the development of Oahu. end all of the new 1n—‘

.
.

dustries, new aCthltleS and new people would . require water .

from the Honolulu Board of Water Supply.f

. a .
e IS

o

- The effect of Statehood on Oahu's water requiréments o ’

‘a

) would increase Wlth the paﬁSage of time.f But there Was an_ .

: lmmediate impact on BWS operations when the Board acqulred N .
- N _ the City, and)County s Suburban Water System. -As early as E
.L 1939, Frederick Ohrt had proposed the transfer of the Subur—

- ban System to the Board in ord&; to fimance the Suburban .

) T 5 [} .
' ,‘System s $75,000 annuai defiCit. °The main. rgason “the Subur— :
[+) « ¥ L m
. ban System operated ip the®red was because population,was

. a
v L4 %

relatiwely'scattered ihithe‘ruralldistrictsu The Suburbap.
/ - " System lacked‘the concentration.of3customers neéded -to meet . K

Lo K
3 4 £

-
& o G' . "

A the’coSts of water supply fapilities and Jong transmissiOn

-

e

lines. After World War II, the suburban districts nearest

S b T :
‘ -Honolulu experienced ,significant growth. And the Suburban e

-

N
AR cmy e - A L

-

6%

e §ystem=was hard pressed to keep up with demand In 1937fmA
‘ ‘ h y ( %" .

. the Legislature authorized the~§ity'anﬁ Coun;y to issue
Tet - : ) ’ .

A o . 0 - . . - . N
) AP p . ) - o . .
n . . ~ . wa © . A ! - - -
. . - . ’ -
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. o . . v
z c - . - . L .
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v

$3,000 000 worth of general obllgatlon mun1c1pal bonds to

y modernlze and expand Oahu's rural water supply sYstem.7€%
///// ; In Decembe;, 1958, the Board'of_Superv1sors passeddg
re%olu;ion oombining the'Suburban_Water System mith the
Board of Water Supply. The transfer took place on Janu-
ary 1, 1259. Wrthln two weeks, Manager and Chief Englneer,

Edward'Morgan, announced a five year, $7 mllllOQ water

supply expansion program directed primarily at meeting the &

S~  urgent needs of rural Oahu.

u

At the tlme ‘of the transfer there was a mlnlmum of

dlscusslon about the 1nadequacy of the Suburban System. The’

Board welcomed the employees qf the\former Suburban System,

~ .«

: and expressed confldence about lts ablllty to: carry out-its

P , new responslbllltles.. But the s1tuatlon was deterloratlng
. badly in the suburban and rural areas. °W1th1n a: yegr of " the -
' transfer, Edward Morgan announced that §7 mllllon was notf ‘ ‘>'

[N
-

’ enough money to modernlze and expand the suburban system.4

He suygested that a six year, $12% mllllon program would be' e
\n order to avoid serious water shortages.78
v,id l§61, Morgan'acknowledged that the'development of “"g'

water‘supply facilitiesuin'suburban andrrural'Oahu had .- o <

.o " - .
LA . . b

o T6Honolulu Star-Bulletin, February 28, 1939,'p. 2;
o Honolulu Advertlser, January l3, l959, P Al. _ R
: 77Honolulu Board of Water Supply, Seventeenth Blennlal
Report, p. 7; Honolulu AdVertlser, January 13, 1959, p° Al

o 78Honolulu Board of Water ‘Supply., 1959 Annual’ Report,v . -
.pn. l7n . . .,.- ] ’ ‘ ‘ . - ’ <". ol 'w‘

« .
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fallen five years behind in meetirig water supply needs. A

° .

year later, Morgan confirmed that the suburban—rural situ-

'atlon was a severe challenge to the Board's ablllty to meet

Q .

its responslbllltles. George Yuen, then Manager of Fleld
Operations, fecalled that the water malns in‘Windward Oahu
were inadequate to meet demand and that the Board had te
resort to a VOlun%’ry conservation program for a brief pe-
riod in 1960.7° - - | | B

\ Dur1ng the early 1960's the Board struggled to stay

ahe&é of demand.* The follow1ng prOJecbs were des1gned to

ﬁeet suburban and rural water supply needs

[}

.

1. 28,000 fagt of water main from Castle Junctlon
‘. to Waimanalo. s

2. 19,000 feet of main for'the Waianae région.

'3."lé,OOO.feet of main for Wailua—Kawailoa.
4. »6;900'feet'of'main for Kaaawa. | o,

o .

N 5.,;6;900.feet of main for Kailua—EnoHanted,Lakes.‘

/
6. A new 2 million gallon~oapacitj§re3ervoir for
Wahiawa, and smaller reservoirs“for Halawa-
Aiea and Walplo. :

.. 7. Two new 1.2 mllllon gallon per day pumps for
: Manana Pumplng Statlon .An Pearl City.

New fac1llt1es were put 1nto operatlon and older units
4 - ;’:‘fl
wére overhauled throughout the Island, The Board S annual
\<79 |
Honolulu Board of Water Supply, Annual Report, 1961,
p. 3, "Honolulu Board of Water Supply, Anmual Report, 1962,

p. 53 Honolulu Star- Bullet1n—Advert1ser, July 11, 1965, V'd
) p- B6- .. . . -0

»



dapital expenditures averaged more than $5 million, about |

tw1ce the annual rate-of the prevyious decade .80

By 1966 the situation had improved. The following
ﬂfstatement by Edward Morgan indicates the effect of the

suburban-rural water supply SLtuatlon on the Board.

i /, __’ Since January 1, l959,<;vm¥. our main emphas1s .
P - 7 has necessarily beep .directed to the development of

SN new supplles and the enlargement -of distribution

e facilities in suburban areas. This far-reaching

: program, entailing expenditure of millions of dol-
lars and thousands of man hours, was of prime impor- , %
tarce rn enabling .these€ communities to grow and keep '
pace with the fast developing economy accelerated by )

. * Statehood. . . . While we are not entirely 'out of B

~the 'woods,' . . . the enormous strides of the past '
seven years have allowed somewhat of an easing of ,

e the intense pressures on the department to meet the

' challenge' of" prov1d1ng adequate ‘water service for

‘Honolulu and its environs in the face of greatly
'+ increased demands.81. ' ,

Graphs deplctlng the unprecedented growth that has
_taken place since 1959 may be found at the end of thls
.. chapter. The following map indicates the1expans1on of»the_

f
1”‘ - =L

.

89Honolulu Boardhof Water Supply, Annual Réport,. 1962,
PP. 6, 7, 10; Honolulu Board of Water Supply, 1962-63 Annual

Report, pp. 8,-9, 13; Honolulu Board of Water Supply, Annual . j°
Report, 1963 64, pp 9, ll. . . , g4

’ _ 81Honolulu Board of Water. Supply, Annual Report, . : .
1965~ 66, p. 6. A report by the Bdéard's Water Sales and '
‘Service DlVlSlOD entitled "A Summary of Principal Private

Water Systems of Oahu," released in September, 1974, shows

that as the urbanizatl of Oahu has proceeded, a number of
small and usually inadéquate private water systemg have been .
abandoned in favor of munlclpal water supplled by the BWS.

Fire fighfers and public health officials are especially T
gratified by this trend. Several plantat10ns»and military
establishments as well as the State Hospital in Kaneohe con-
,tlnue to maintain.private water systems At present, there -
‘are no plans for. 1ncorporat1ng these fac1llt1es into the BWS
system.




Ry

Board’s area of.responsibility since the acquisition of -the

double the rate of the previous decade.

_the basis of the single large meter serv1ng the ent1re

74

)

N
3

-

Suburban Water System in 1959. =

In addition to suburban-rural water supply activities, _
, N ) .
the Board had to continue to meet its commitments within the

© . - 2

District of Honolulu. One index of Oahu's growthhduring the

fearly 1960's was that subdiViders requested water supply

facilities for more than 6,000 new homes per year,\ more than
82

: - ‘ _ o
Anqther indication. of future demand was the rise of

the number of large size meters (3 inches Or more) installed L

- for domestic use by the Board., The large metersvwere in-

stalled in middle and high rise apartment and -condominium,
buildings." A major conservation problem occurs with the
installation of large numoers of these meters becaﬁse the -

individual resideng/;:nerally never sees a statement of

“ - . * - . 0 [} *
charges fgr +he water he has cohsumed.. Billing is done on

bulldlng So there is llttle 1ncent1ve for the 1nd1v1dual

resident to conserve'water.s_3 ) ,
. L

o »

In response to 1ncreas1ng demand, the Board undertook

-

a comprehenslve study of Oahu § water resource. and the R

t

82Honolulu Board ofé%ater Supply, Annual Report, 1962,

“p. 12; Honolulu Board of Wayqr Supply, Ahnual Report, 1963-
. 1964, p. 8f Honolulu Board of Water Supply, Annual Report,
. 1964-1965, p: 6.

’
¥

-8§Honolulu Board of Water Supply, Annual ﬁeport, 1962-
1963, p. 17; Facob Chu, "Water Use in Urbanmn Areas," speech
delivered at the Water For Hawaii Conference,'Prlncess Do
Kaiulani.Hotel, Honolulu, January 31, 1974. . * ‘
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»

demands that the future would bring. This Oahu Water Plan

was completed in March,~196%{ The Plan projected the -
Island's water needs to 1980. It anticipated a "very large

increase in consumption - - due to both an expanding
_ . -

population and industrial-bage, and to greater individual

n84 The Plan predlcted that per capita consumptlon

would 1ncrease to 180 gallons per day’ by 1980,Aand the Board

__would be requrred to provide an average of 126 million gal-"

‘ , A\ .
lons of water per day by that same year.85 As a matter of

fact, the Oahu Water Plan underestlmated the" growth of de-

~.

mand on the water.supply system. Per capita ,consumption

'began to exceed 200 gallons per day as early as 1970, and

jusé?over 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
, _ . b ‘

“

of Oahu'S'water reSources.

P

attemptﬂto‘compile a comprehensive plan for the development
‘v ' 4

One of the Plan s recommendatlons was that addltlonal

water “for Honolulu must be imported from south—central dﬁhu.

hd —

-t

The Plan emphasized the wealth of water resources "in the
0 N L3 . .

Pearl Harbor region, and stated~tha5‘the continued growth of
: _ . s Ty
Honolulu would depend upon ah abundant supply of water from

L= 1

~ \ —_—

?onolulu Board. of Water Supply, Oahu Water'Plan,}ﬂ

' ‘ ’ ~ .
Honolulu Board of Water Supply, Annual Report 1962—
6] ‘70 .é' ; . L B
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.

the Halawa-Pearl Harbor-Pearl City brea.SG .In July, 1963,

the Board began to-deyelop new water sources in Kalauao -
Valley, west or;EJa, of Halawa and Aiea. :The Kalauao

-

| . Project involved the dr&lling of four deep wells,,the con-

Y

' struction of a pumping'station, and the ldying of two miles
of 36 inch .pipeline. The Prbjeet was expected tO»develop
10 million gallons of water per day for Honelulu: n :

| Kalauao marked the second occasion that the Board‘had(
reached outslde the D1str1ct of Honolulu to prov1de water |

‘for C1ty use. , The f1rst step outslde the D1str1ct had been
the Halawa Valley Pro;ect built durlng the high demand years

- of World War II. Twenty years elapsed between the.Halawa"
Project'and the development of Kalauao water. But the :

KalTauao Project marked the acceleration of an importa#t

trendzpthe development of increasingly distant spurces, and
9 . .

gly

¢

the transmission of water to«Honolulu over incr
longer pipglines. ' Along with the descrlptlon of tlie Kalauao

Project in the Annual ' Report, 1963, the Board anhouncéd fu-

M

ture plans for new wells ir Waiau and Waimalu Valleysﬁ juSt'

Ewa/ef Kalauao Valley The six deep wells at Wa1au-Wa1malu, /
/6

with a pumplng facility at Punanan1 Gulch, went 1nto oper—

Y

ation in 1972. The Punanan1 Prqgekt augﬁénted the C1ty S N

. / FGHonolulu Board of Water Supply, Oahu Water Plan,
p- 64. & s . hl .

o . - f [
.t & /
* - B - g N
: . . 4
~ . w [ 4 3 3 -
. .
8
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supply by an additional 12 million gallons of water per

t\\fzs - day.87 ~ . | T L

Meanwhile, plans were underway for a new well field at | "

v .

4 Punaluu on the Wlndward s1de of the ‘Island. Work began on Y e

the Punaluu Project in 1965 and was cdmpleted in 41968. The

Project consists of s1x wells, a pumplng statlon and seVEn—

teen mlles of transm1s51on ﬁﬁlns. The Punaluubwell fleld
. L
develops 10 m;lllon gallons of water per day, 1ntended pri-
&

marlly for the fast growing communities oﬁ Kaneohe and

Kailud. The'completion.gf&the PunalUu Project gave the

° v o

Board a fully 1ntegrated dlstrlbutlon system from’ Walmanalo

to- Kauula, a dlstance of about 34 mlles 88 ;.”-

- . ' ;n June, 1973, ‘the Island—w1de 1ntegratlon of the

4 14

“water supply’ system came closer to reallzatlon-w1th‘the com—

- - ¢

on of:a 36 inch transmlssron maln‘aﬁgund‘Makapuu Holnt.

3¢
hd

S connectlon gave the Board s d1str1butlon system 1n—:“'-

I

cfeased flex1b111ty; ;t'bedame poss1ble to-brlng Windward o e /o
" . . o . - : s .. . . .
water to Hawaii* Kai .and 'eastern~Honolulu./89 - 4 |
" ) : ? .
. B' . ¢ . o
\ . The Board s 2020 Plan, publlshed in 1971, makes it, '
w -

clear that the 1ntegratlon of the lsland—w1de d1str1but10n‘

system will contlnue. It calls, for example, for the’

'. . "%\: . - "—- P i “‘ . »v |
r ) ) '87Honolulu Board of Wdter 'Supply, Annual Report, 1972, -
. ’ - 6- A ‘ - . i v " - . »
P : g ) . R oL
‘ “88Honolulu Board of Water Supply, Annual Report, 1964-=" o
. . 19EJ5,.\. 7. 4 LI . > . -
‘ % 89 ' oo ‘ i o —~ h = . _‘.:«
»  *"“Honolulu Board of Water Supply, Annual Report, .1973,/ e
| \ p. 6. . ’ N T N P
// \‘*;. ) - J;{O . - ' = o~ /L
2&;3 ’ R Al ‘&:J
< . ” ﬁ "ﬂ + - u.
hd » N [
3. .
\}r 9'{.}/” N ® rl
- o N rl -
“ o a ¥ ' - ) / 0.
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, needs) and many of. them w1ll contribute water to the Island— v» g

9 . N N P ‘ . . "

" construction of»a'transmission main around Kaena.Point.

~Moreover, the.ZOZO Plan‘reCOmmends the»deVe%opment of well

[N

rural localltles all. around the

yfields in suburban ar

Islapd: at Waiahol

-

Kahaluu, Halku, Wa;kane, Lale, Hauula,

V a

Kahuku,‘Waiaﬁua,

'okulela,fWahlawa, SChOfleld—Mllllanl and

"(

Makaha. These new well flelds will supply water for local
. .

w1de d1str1butlon network for export to hlgh demand areas.. !

0

Honolulu is reachlng farther and farther for aﬂple suppllesi, o f-

of high quaf\ty water.. Demandswlncrease but the Island s

natural ground water supplles are ;lﬂlﬁe.d As Hdnolulu -f~,,

@

| water supply probleﬁs drought condltlons in major c1t1e$, ’ -

x

reaches fartheg afleld for fresh water, iq approaches an

p . . _,.» 9:
env1ronmental 11m1t to growth 90 , ‘o .
Thg Board of Water Supply has.made a*contlnulng cog— fn

. "

Titment to resea 2h 51nce the preparatlon of the Oahu Water .-

Plan 1n the early l960’s. One reason for: thls°comm1tment

- . .
A el

was the Board's awareness that Oahu IS ground water supply ls

llmlted" and that %lternatlve sources and methods.of water’ o

use must be investigated as possible‘supplements.» A second

reason for the Board s 1nvolvement ln research was.- that : ‘”_ SRR

“and the w1despread pollutlon of waterways rece1ved nation-

wide attentlon in the early andrmnddle 1960 s. The*Federal A
Dm . .
Government saw research as g basic factor 1n solv1@g a broad

»

~
- .

90Honolulu Boa%d of. Water Supply, 2020 Plan (Honolulu.' P

Honoﬁulu Board of Water Supply, 1971) _ TN

.
~ . .o -

o . e no, S - ' o
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spectrum-bf Water—related problems. A third reason was that .

L ‘the Board s research effort recelved 1ncreas1ng support from
' . . o CQ

ey __"' -the u.s. Geologlcal Survey and the newly created Water

L4

> Resources Research Center at the Unlvers;ty of HaWall.

. . ; Edward J. Morgan d;ed in September, 1967. The follow-
‘ P . W .
. 'ing month, the Board appolnted Geo%ge;Yuen, Manager and’

‘Y--,* 'Chlef Englneer,of the Board ‘of Water Supply. Mr. Yuen was

N - strongly commltted to expandlng the Board s research pro-
™ he
L , - gram. In l968 he a noUnced -the beglnnlng of a ten year/

¥ *

ook | -research pngram to vestlgate the fo 'ow1ng-

o

S Salt water encroachment 0n the basal fresh *
' water lens o SO TSI

. N B
v . . ) ' -
A, L. ‘9 X »
» .

@

2°'rRecharge of the gmound water supply,

-

}\'ﬂ . Fhe effecbs of urban development on recharge f/
L ,( cy e EET
SERRE T Sallne water converslon. FE . .-
., S Lo 5.u.Waste water reclamatlon. . _ :
: 7‘& A %261 Dike, storaée potentlaleln the’ Koolau :
. MouPtalns. E ) o
.Lr 7. ,Water‘quality.z e oy, L
3 54 . 8. Spr1ng flow.' \} . T //lu3 \ff s p
‘ . - 2 ] BRI . . R PP
9. And watershed mdnagement.gl- o
| : Mr Yuen expressed a des1re to cooperate w1th the U S.:‘
X Geologlcal Survey and the Unlverslty of Hawa11 inv thls re-
i : search program. But he emphaslzed the unlque character of
. the problems confrdntlng BWS water resource managers, and‘he
(‘; . a . _“ ; ’). ")
. "¢ f” 9lHonolulu Board of. Water Supply, Annual Reportv l967—
) . ‘1968, PP- "7, 8. A, B 3 R '
‘ o . . A o ’ . _
o ! E 0o - -
& ) L » .
X ,q \.\g { . Y
. ) ‘ - . W’ b
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made it clear that the p egram was prlmarlly an 1ndependent
. N .‘ K -
research progect. Yu n expected the ten year effort to cost .

about two mllllon dollars. It was to be funded wlthln the \[._

&

'R .
]

Board's annual budgets, and Yuen felt that the serles of

-
vl\ +

studles would be well-worth thelr cost 1n terms of benefits >_r -

»

"to BWS operatlons,'management and water resource develop—

Ed . 14

ment.92 eo® v R ”'. . . ~w‘§v o

To a considerable extent' the néw research program was -
& B . .. -

‘-a'cont}gﬁation of studies’ that had been considered routine
- . ) A - - B

- -

° ;' -since the days whenAFrederick-Ohrt had been Manager and

Chief Engineer. Nonetheless, the Board h&s sponsore

eral studies that have morefthan $in—house" signi cance:.
S . 1. A series of studles and reports extendlng from s,
' 1969 to 1973, by R. W. Beck and Associates on .
. the Board's computer system, telemetry,ksuper—_
visory control and data/pfbcessyng. .

2. Feas1b111ty and Economics of/ﬁual Purpose . @
Power-Desalting Plants/, by Burns and Roe, - g
Inc., 1971. ' ,
. 3.;.The 2020 Plan, L97l,—essent1ally an update of - :
the Oahu Water Plan of 1963. 73 ‘ o ®

>

-
4.. "Economlcs of Urban WaterBD mand: A C#&se Study

of the Honolulu Board of Water Supply," a Ph. D\s
- dissertation by Ho- Sung Oh, 1973. .

. Since *the early 1960's the Board has been commltted to
the development of an 1ntegrated Island-widé distribution - o
|

system. For the past decade, there has—been emphasis on an
. . > - R .. ' 4
L : § : a -, ¢

» expanded and‘largely independent research effort. The last

¥ 2

several years have also seen theQdeGelopmentvof the Board's?

| < | | . . |

) 92 Lo - ' 0 Loh ‘ ' i
|

\

Ibid., p._8, ' e - . o : .
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;'serv1ce to the publlc has‘been excellent.u

~

LI ¥

The queséion of -

A

- the’ cdst of thlS service to the publlc W1LT be cons1dered 1n <

detail in

' *The

_chaptér:’

1.

o

AWater Main 1n Serv1ce: agaln, note the accel—
,erated growth beglnnlng in 19593

. 3 »

-
o L . ¥

the follow1ng chapters e

follow1ng_graphs are.presented to summarize?this:' .

¢ L " . K " .
. e . R .

- - P L 4

v 3 . . Lo [3 . A " {§

\ S e § .

» . . 1 e .

o ¢ P M IO
Estimated Population Served-by the Honolulu . ..
Bdard of Water Supply: Indicates population °*°
growth on the Island of Oahu, and the, effect, T
of the acqu151tlon of the Suburban Water- AL :

'System in 1959. : : . Yo, T E Jj b

i

Number of ‘Services: noté the increase in 1959,
and note that growth occurs mors. rapldly ‘after
1959 than in years prior to Statehobd and‘the'b

.acqu1s1tlon of the Suburban System:

°

\ o -8

~

HBWS Employees note the effect of World . \ s
War. IT when ,manpower was -scarce; the two pe-
riods of most rapid growth are in the postwar - - .-
years and 'in 41959 with the addition of most of ' o )
the Suburbanxsystém S employees. e , .

W

Per Capita Dally Water Comsumptlon"Peijcaéita
consumption increases. wi a rise in'con~ ° .
struct;on, as in the late .1960's and per cap-—"

Rind

“ita’ consumptlon may decllne in rainy years as ’

people require less BWS water to irrigate their. N
lawns and gardens . 1974 is an especially. . .
raj ny year, hence per capita consumptlon is * oo
down. In the long run, ped capita consumption : _
can be expected to vary dlrectly with, the L

. standard of .living. A Tisind per capita de- e
mand for- water is an indicator of-~ community - , .
affluence.. , - . . : :

) ~‘ -69‘ . 7 ) ! N
o _ a ) 5? . LY g
. 'S0 - .\rj

S
.
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't . ) - ) T
- ‘6. Average Daily Water Deljvery:. 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.’

Operating Revenue: revenues have 1ncreased ..

- A . rapidly since Statehood, but operating reve- - ¢
" nue for fiscal'year 1974 shows an unexpected

decline.

“ N

[

N h Qj\\grtesian Head: the measurement of the basal -

o - fresh water lens~ A decline in the artesian
.2 head indicates that the fresh water supply is

being overdrawn. Overdraft was especially

‘ severe - during the high demand years of World

" War II. Artesian head tends to recover during
periods of high rainfall. 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. :

L

10. Annual Rainfall: rfiote the dry peried betweéen 1957

and 1962.
declined.

lowed 1962,

covery'

During those years “the artesian head
" During ~the three wet years that fol--
the artesian head@ showed some re-
Lnterestingly'enough Honolulu hay be,

experiencing some climatic change.

The average

° nnual rainfall at Lowet Luakaha Station from
1890 to 1950 was 135.48 inches. . But from 1950
tto 1973, the average has been 121.99 (dinches. A
* ' ,gquestion should be asked: axe the Lower Luakaha
& L flgures representatlve of Island-wide and
" Statewide rainfall cond1t10ns9 If:so, dd they
.indicate a long term climatic trend? If Hawaii
is receiving less rainfall with the passage of
time, there are clear long-range 1mpllcatlons
’ for both agriculture and water supply in the
\;a Hawallan Islands. :

. o ‘
“ » - - R
% - ‘ -
. . . .
. . .

d
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"GRAPH 6

AVERAGE DAILY WATER DELIVERY ¥
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' ' L e pLAlgNING’ . . .
, , £ . ; , ' . :
.7 & v
L _ , The purpose of this. chapter iss to d1scuss the present‘

. 7 \.ﬂ‘l
water resource, populatlon and land use situation on Oahu,

" and examine projects for the future.l a f

At the preseht time, Oahu is almost‘entirelx dependent

. for its water resources on, capturing rainfgll in u%derground

9 . aquifers. Although approx1mately 1.8 bllllon gallons of w

~

2 ‘ ® V 0 g .

—raln fall on Oahu on an average day, only sllghtl§ more than
~
" one .third enters the underground water supply 2 The Board

A .

’fo Water Sugply S 2020 Pl%n estlmated in 1971 that ‘an aver-— .

’ S l age of 700 malllon gal ons of water per day enters the fresh
& ,

water lens un In January, 1974, the'

R |
Planning Chapﬁ,. ; i \1ntellectual debt to Dennis
L. ‘Meadows ang ‘

of ‘Technology
‘has been crit
their basic’ E
o to growth aﬁd that man: extends ose limits at some -risk to

. himself, remalns valld B . o

i i v,

X 2George A L Yuen, "The Impact of Econemic Develop-.
ment of Demands | ‘for Groundwater and Wastewater, Disposal--The .
Hawaiian Experlence," address to the C1rcum—Pac1flc Energy
- .and Mineral’ Resources: Conference, Honolulu, H;ltonwgawallan L
- Vlllage Hotel, August 26, 1974 f‘ A ) ' -
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technology permits the safe extraction of about 75% ®of thei

total, or 525 mgpd. prgggf, the Board estimates that'imL

s proved péégh?quesfﬁill,pefmit thé extfaction of at léast
" 80%, or 560'mgpd,~by fhe.yearuéooo. These figures indiéateo

| the e§v1ronmental llmlt oé fresh grhund hater on Oahu ﬂ )
S .Technology may, of courSe, be used to extena thlS llmlt, and
such technolOglcal optlons as desallnatlon ahd recyclln;nare

| described in Chapters 7 through 10 of thlS dlssertatlon

v ' The present demanq&on“Oahu s water ;espurces ;s ap-

— ’

v T R . . . N =° AP
AR ,"‘proximatel§ 401 mgpd; ,This demand is distributed among four

cla%ses of water users ‘as. follows: d
e o B : S ] | o (MllllOn gallons per day)
‘ : "’ , _ K . - ) % ‘ V ‘ ’
" : Agriculture: . <. 226 )
. Board of Water Supply:’ 122
Military: _ ' 34,
TN T , _
Private & Industrial: 19
S -‘ a2t
> & il i '

32026 plan, B 62; "%éview @f-0Oahu Conservation .
District Boundaries," Honolulu: Honolulu Board of Water
Supply, January 31, 1974, Exhibit A: Discussion of Watershed -
Factors, p. 13 (Mlmeographed )

4Edward Y. leata, "Technical and Environmental
- Aspects of Using Municipal Sewage for Sugarcane Irrlgatlon,
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.
oo o . '_ S 5

~vh

Board .revised this\estimate‘downWard.to 642:mébd.3 Current SN
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If current technology permits a saﬁ%-yield of 525 -,
mgpd, and the total demand on the Isfa d's water -resaurces
; . . . 1 . .

N o, 1s 401 mgpd, then Oahu ie clearly libing within its water

. S i reécurces budget at the present time. However, two major :
S ) qualiE}catrons must be made‘at this point. The first”is‘

- tha% ‘while the Island—w1de water resourcee{water demand\‘

situation is satlsfactOry, two districts of the Isiand,
Pearlnﬁarbor and Honolulu,, are experiencing .a deficit in
their $ater resources jpudget. In Apri¥, 1974, water ré?.
fsources consultant John F. Mink descriﬁea thé situation as

fcl}ons . L N,
The hydrologlc balance between 1nput andvoutput
: ~ in 'southern O&hu is marginal at beat. fIn reality a N
.. negative balanhce has become established in _both the
,Honolulu Distriot and the Pearl Harbor reglon in .
recent years, which if allowed to continue will 1n-the .
long run cause deterioration in the qifality of water
withdrawn from the groundwater aquifers. 1In Pearl
Harbor, particularly, .a 51gn1flcant fractlon of the
- . pumped water (about 10%) is currently being obtained
s ' from storage in the lens. Unless draft is controlled,
heads will contrnue to fall,; spring flow will decrease
and worsen in quali+ty, and general dlSEquillbrlum will
A~ prevail. Overdraft also occurs in Honolulu, but the
) : . demand for additional production from its aquifers
N~ . _ has quieted and it will _be possible to brihg about
~an. optimal equlllbrlum.

. . The basal fresh water lens that underfles ‘Oahu is begt
' 4
thought of as a series of sub-lenses (with water flowing

more oOr less freely in the general direction of the sea).

-

"
. 5John F. Mink, "Water Supply and Demand in Southern
) s+ Oahu," paper presented to the, Oahu Water Users Association
Confeﬁgﬁce sponsored by -the Board of Water Supply on
Aprll 30, 1974: the situation in the Pearl Harbor watexrshed
is discussed in detail in Chapter 9 of this dissertation.

(%




n_ Thus one, of several, attesian areas may éxperience afn over-

- : x ‘ \ » ' .
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draft from high local demand while the Island's water supply
as a whole is not oxerdrawn. Water resource managers’have v
-~ ' . d‘ : .
s : . . .
the option to overdraw and thus "mine" the ground water in a :
= - \

H

3

0part1cular artesian area., ‘This~ practlce amounts to treatlng i
& N s Qo
ground water like=o0il, coal or -any other ndnrrenewable re-

sourge.6 Such- a pollcy would satlsfy short term demands

i

but would result jin the continued deterloratlon and eventual
. F ’ 2 s -~ '

&
destruction of the ground water resources in the particular

13

regidn. The writer concurs with the second &ltgrnative sug-
- . l"a B . i‘\‘ Y

gested by John F. Mink in his report on the wa'tér resource

.* situation in southern Oahu: water resource managers should - :

determine an optimal regional equilihrium and restrict’drﬁft
in order to aéhieve‘rtf7 , ' : 'i R | : -
' Waterlresouroe managers'have the obligation td protect
A - . ]
-all of\the Islanéts aquifers from prolonged overdrafg.’ To

- do otherw1se would be to mortgage the future of Oahu s water’

resources. Nature has endowed Oahu w1th a superb under-
. ]

1'ground.reserv01r of fresh water. Water.resource managers

should develo§~this vital resource with the requireﬁents of
t : - .o
/ - .
“the future as much in mind as the needs of the present.

This basically conservationist position forms the packboue

-

» of Chapter 177, Hawaii Rigise&-Statutes (Hawaii's Ground

Water Use Act). The writer believes that the provisions of

- - ¢

ke

' Cuyater Supply amd Demand in ‘Southern Oahu," p. 13.
- 71bid..  * oo
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Chapter 177 should be put 1nto effect whenexer an arte51an

area 1is sub]ecﬁ’to deterloratlon from p;’longed overdraft.8

L4
© v

The wrlter s flrst quallflcatlon concerning the gener-

ally satisfactory Island—wi&e water resources situation had
to do witn'waterlre;ourceﬁdeficfts in'aduthern Oanu. The
second qualification“concerns the futnre: now'iong will the'
water resources 51tuatlon remain generallf satlsfactory? iﬁ'
. .

other words, what is the carrylng capac1ty of tne'Island of '
Oahn from the stagﬁp01nt of water/resources?. f .

Three governmental ent1t1es,‘the State of Hawalf the
Clty and County of Honolulu, and the Boarﬁ of Water SuppLﬁ
have,developed projectlons of water resources supply and |
gemand on Oahu. .The writer'will describe each of theSe‘
effortgr{n detail.i | : ‘ ' " , ‘

The State Projection: In 1974: the Hawaii Department‘

of Planning and Economic Development published the;State of

Hawaii Growth Policies Plan: 1974-1984. The Growth Policies

Plan described four alternative futures foi Hawaii:

SR

1. Continuation of Existing Policies. .

2. No Growth.: : . .
.o . W ' . ] . %
~ 7 N .

I e >
8In Chapte 6 of this dissertation, the writer pro-

poses the establlsmment of a State Environmental Protection
Commission, and:a Department of Environmental Protection
intendéd to conSerVe water resources, regulate waste water
disposal and prote t the quality of Hawaii's environment.
The writer belleves that the Com33551on and the Department
would provide the bptlmal institutionali milieu for State-
wide water resdurces plannlng , : I

-

‘r
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3.. Moderated“Growth (Slowed Growth) .
irr & . L ".. &

> CL - ' ' The Growth Policies Plan described’the'bffect of'eaoh ﬁb‘

4.‘ Accelerated Growth.g

Of these. alternatlves on po%ulatlon growth, hou51ng, trans— v : \;
- K} - ) .

'portatlon, agrlcukture, tourlsm and other*employment bases.
e /. " After examlnlng the four alttrnatives in detall the Depart—f‘
i_ment of Plannlng and. Economlc Development (DPED) recommended

-

that the State choose the Moderated Growth optlon' . N -

| State of Hawall, State of Hawaii Growth Policies Plan: 1974-

‘. . In- order to promote the' public 1nterest.df the

=

fESLdénts of the State of Hawaii, it is necessary to
slow e rate of growth of thé Stdte's population, *
as well as to slow the rate of growth of certain -
sectors of the economy while accelerating the rate o
of growth in other sectors. This action is neces--
sary to reduce (such) . . growth-related problems
(as) . . . over-reliance .on tourism and Federal

. expenditures with lncrea51ng likelihood of severe

-~ :State recessions, and.problems arising ‘from .rapid
population growth with' heavy concentration on Qahu,
inclading problems of increasing air.and water pol-
lution,. rapid loss of® agricultural land and open
space, worsenlng traffic congestion, rising housing
costs, and increasing per—caplta costs. of prov1d1ng
‘educatlon and other publlc serv1ces

DPED c0ncluded that Moderated Growth would proviide

-

Hawaii w;th the follow1ng benefits:

1. SufflClent economic act1v1ty .to keep unemploy—
ment low. - ,

2. A more d1ver51f1e3¢ec0nomy_less subject -to
rece551on.

3. . Improved ai? ‘and Water quality.

o

-

9Department of Rlanning and Economlc Development,

A8

1984 (Honolulu: Hawaii Department of'Plannlng and Economic -

Development,
10

Ibid.,.p: 57;

1974).

(original underlined as shown.)

,
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+4. Réduced hpusing and social servicevproblegs;_

S5. Lower energy requirements than under .an
° Ex15t1ng Growth or A celerated Growth p]:an:ll

Graph 11 on the following page, shows ‘three popul tion ‘

»

pro;ectlons for Oahu. Thel?;gh prOJectlon ant1c1pates the

o

Island’'s populatlon under the Accelerated Growth optlon.

&
The middle projectlon shows population growth under the .

>

uModerated Growth: optlon,xand the low projectlon was devel- -
i)
oped for' the U. S Water Resources Councll by the U.s.
H
_ erartments.of Commerce and'AgrlcuLture. - S

The Hawall Water Resoumces Reglonal Study expects the

per caplta demand for water to 1ncrease as followg

Per Capgta Denénddon‘Oahu in’Gallons Per Day

' ’ : R :- Year. . . o
- ngégﬂ 1970 1980 1990 2000 2010 2020
‘High estimate: 206 ' 258 , 274 290 306 322
Mediup estimate: 206 . 242 254 262 273 282
»

Low estimatez - 206 236 242 248 254 2602

;llHawaii WaterlResources Regional Study,'Hawaii‘Water
Resources "Regional Plan (Honolulu: Hawaii Water Resources
Reégional Study, September, 1974), p. 38. The Hawaii Water
Resources Reglonal Study is- being carried out under the
~ ¢cOmbined auspices of the U.S. Water Resources Council and
the Hawaii.Department of Land and Natural Respurces. The
.September, 1974, publication cited here is the "First Cut”
of the_Hawaiibmpter Resources Regional Plan. '

lzIbld., p. 53. Later in this chapter these pro-
jectlons will be compared.wi'th the Board of Water Supply S
"estimates of per caplta demand on Oahu. &

@

o
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’ S Oahu'gé Population (in thousands) - ’
Q . ) ) N ) ]
< . Accelerated Growth ) :
’ [L ’ Moderated Growth < _— .
L?.SL-Water ‘-%s_c)u'rces I
+ Council Proj¥ctions )
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Pianners @btgiﬁéd the following‘grban water demand

pro;ectlons by comblnlng pop lation estimateé.anq ﬁef_capita

-
-

use estlmates as follo%s \\ , N T - | o
. \\ : | L
. DO \\ _ . ‘
. Accelerated Créwth Option .
| o o v — ; R
‘ K970 1980 1990 2000 2010 2020
_ Oahé's Population in 1600°'s: - 631 798 1078 1474 2033 2820 '

. 3,

Total Urban Use 1n Mllllons '

_ of Gallons of Water Per Day: , 1970 1980 1990 2000 2010 2020

-

For’ High Per Capita Use: 13D 206 295 427 622 908
For Medium Per Capita Use: 130 “493 274 386 555 795
For Low Per ijpita Use: 130 188 261 366 .516 733
- - . S . ™ . a
LU ’
U ) 4 , <
® ' ! ©

Moderafed Grbwth‘(Slowed Growth) Option \
- "\’\i » . ' N . ~
| ‘ Year

AN

/. . 1970 1980 1990 2000 2010 2020
v Y

-

* 631 957. 853 .963 1089 1235

AN

Oahu's Populationﬂin 1000's:

Total Urban Use in Millions , _ . )
of Gallens of Water Per Day: 1970 1980 1990 2000 2010 2020

¢
e

'For High Per Capita Use:, * 130 195' 234 279 333 398

For Medium Per, Capita Use: 130 183 217 252 297 348
| )

For Low Per Capita Use: —130 179 206 239 277 ,321

X}

N 0

-

Y
2
-
-

-
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* . . |7 u.s. water Resources Council Population Estlmates
. e — :

Year ‘ L

‘- 1970 1980 1990%2000 2010 2020

i

¢
Oahu's Population 1n{}000 s: 631 700 767 858 946 1024

N
Total Urban Use in Millions . ' ' Ve ‘
of Gallons of Water Per Day.: 1970 1980 1990 2000 2010 2020
| _ For High Per Capita.Use: T 130 181 210 249 - 289 330
' For Medium Per Capita.Use: 130, 169 195 225 258 290
o -~ For Low Per Capita qsejéf? 130 165 186 213 240 | 266%?
g B The precedlng tables pro;ect urban water demand. The . .
follow1ng,ta%§e 1nd1cates the supply on Oahuzﬁ . . -
D{strlbutlon of Ralnfall e SR . .
o . . - FA ‘ ’ . -
N\ © . ‘Average Rainfall in { B ybLost to Evaporation
' : " millions of gallons  Ground * surface . -and A
: per_day- ‘'  Water _ .Water Transpiration
.o 1800 .c 687 455 ~ Remainddr W
ST ' Sources of Supply -
o -Level of.Recovery.‘Groung Water Surface Water Total v
T o (%) (mgpd) (%) (mgpd) -~ (mgpd)
. v . ’.‘ Y)\a . ’
~ High ~ 85 584 - 50. 228 810
‘Medium . ’ - 80 550 40 182 " 730
N . Low\ . - 15 515(/ 30 137 65014
> i . : . “~ ) , . o
. 31pid., p, 53. The Hawaii Water Resources Regional
Study estimates that agrlcultural water demand on Oahu will
_declilne from 355 mgpd in 1970, to 295 mgpd in the year 2020, i
and rémain constant at 295 mgpd through .2020. ‘
14Ibld., p- 56 Water resource managers can bring | ' .
A , about & movement from the present low 1eve1 of water , . %

. . .
< . N ‘ &

) - " f
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ThgﬁIslahd—widé water resources suppiy and demand L
s ‘ situatibﬁ is projeé%ed oﬁsbraph_lZ on the‘followipg pégé; '\ M"
- ?hé’Hawaii ;;ter Resoﬁrces Regional Study estimates J—
the yeafs when projected water d?mand wi;l exd?ed supply on

o

SLe ‘Oahu as follows: o o o
d; ) o . B¢
Level: of Growth :
. \ . I
o ° : High Medium Low
we % ) PO — L
a4 " .ww~  Conservative: 1995 2013 * ° ., 2020+
v ; > K N | .
N\ L Av‘grage : %903 - 2020+ 2020+
. \ — . LS R .
< Optimistic: © 2010 2020+ 2020413 o

~ - -
@ . "

N 0 \ ) . ¢ . . \~
In the opinionh of the writer, the years cited in the
. - P .- )

. g N . .
preceding table are the best estimate of the time when the

-

demand for water .on Oahu will exceed "the supply. = The esti-

- .

matg takes into account the application ef new ground water

S

\\- .« ~ and surface water recovery technology, but it does not take

into account such technological alternatives as desalination
~and waste Qater recycliném' The use of these alternatives

can further éktend.the environmental limits to growth on
"\J;. Oahu. Oahu Qill not "run out" of water in 1993, or 2000, or

Lan}

N 2020, provided that water resource manageré (in cooperdtion

.resource recovery to the medium le (anticipated by the
year 200Q) by-applying ground watg¢r and surface water recov-.
ery techﬁ%fogy. ‘The application of existing and anticipated- .
technology can be expected to augment the water: supply at an
1ncreé51ng*marg;nal cost; projects generatjng additional

o supply at- thé“least unit cost will be undertaken first.

'lSIblax, p. 60. o . . 2

Y




a 7, .
|
.
.

Water Supply and Demand on Qahu
(in millions of gallons per day)

o

- GRAPH-12

-3

-

High Demané“(Piojécted Range) ~ T ———

Medium Demand (Projected Range)

Low Demand?(Projected Range)

ry

X

.

 Supply:,High, 810 mgpd

Medium, 730 ’ v
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with Federal, State ahd munfcipal government, and private

industry) anticipate Oahu's water supply needs and implement

©

'thé  necessary techn°l°€ﬁ~ ' . R

Water resqurce managers have the responsibility to

. ‘ , . ' . C .
provide plannersg- and decision makers with accurate estimates

» B - o -
of the costs of supplementing the Island's-natural water
. \ ! . . ’ .
‘'resources. As‘energy'costs and the costs of materials and

coﬁstruction‘rise, the communlty may choose to withhold the

-

allocatlon of resources fronﬂthe development of supple%entary

waté& resources’ Althou h an ample supply of fresh water is
g p y
. . 3

nécessary to the.life of the community, the community may

v

decide that it is prefefable to limit the growth_of demand

2

" ‘on water resources ‘rather than develop addltlonal 1ncrements

h'
of supply at an ever 1ncreas1ng marglnal oost.

All of the demand prOJeCtlons in this chapter assume
A ° .
an increase in the per capita consumptiQn.of water. Per
cepite_consumption has increased with the affluence of the

community. But the prQjections of ever increasing per, capita

3

consumption can be altered by sound publi% policy decision
& .
making. In Chapter 9 of-this dissertation; the writer de-

scribes specific measﬁres that decision makers and the com-
. mupnity as a'whole_may take to conSerQe water and restraih

the tendemcy toward.eyer_increasing per capita consumption. -
'The implementatiom‘of well conceived conservation‘measures”
would not adversely affectﬂthe quaiity of' life irf the-middle

and distant future. The writer is simply suggesting here
S . & ¢

1]

that water resource managers should,not accept projected'

e

130




trends:as PgiVensﬁ;wheh such trends may, in the long rup, be .
q.oe detrimental to the gommunity. K Effective public adminis- °© .

BTN I tration and résdhrce management demand awwillingness-to
: ‘l’ g . . L - . . ~ . ]
EON ‘shape the'future“in ways-that benefi*t the communrty‘ 7
W © * b .

Thus far in the PlaﬁnlngsChapter the wrlter has de-

~scribed the State of Hawaii Growth Pollc1es Plan (as it.
s f N » )
- ) /h»pertalns to water resouroes), and the prOJectlons~of the = - C,

i ER—— Hawaii Water Resources Reglonal Study The wrlter now turns‘ .
L < ' o )
| . . to, the Clty and County of Honolulu and’ 1ts General ‘Plan

. ~m:\\ Revision- Prod%am.* Under the. rev1sed Clty Charter, accepted
o by the electorate in 1972, the-General Plan is no longer to

.. /be merely a land use plan.\ The" General Plan must%become'a
.7 ~ . \
‘ S statement of communrty objectlves and- 1t must recommend pol-

3 : ) “-1c1es to ‘obtain those objectlves The objectlves pertain to
\ : LS
o houslng, transportatlon, educatlonal faCllltleS, the supply

o

" and distribution of fresh water, waste water disposal sys:
' - tems, agriculture and recreation.l®
r\ )
y

! -, The City\ and County Department of General Planning

L ) .

} ) offered %6uf siﬁs of policy.alternatives to achieve commu-

nity:goals. The four policies and their goal priorities are

::A ? described as follows:

1. Intensive Development: Under the lntensiye
Development policy all future population

R growth .and urban activities would be located
' ‘ " within the present urban boundary as defined

l.60ahu De opment Conference, An Evaluaﬂlon of
Alternative Residential Policies (Honolulu: Oahu Development
Conference, October, 1974), pp. 1, 6.
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'_preserV1ng agrlcultural 1

by the Genera Rlan adopted in 1964 and as
rev1eed s1ng then. : :
\Under this policy, the comnify
;1mplement land use control

pg)ulationﬁgrowth"'
wM1dcmwnmeto
‘cost of re51d1ng 3
b rise.

Therpollcy has an impact
taq ‘the extent “that housi
;be/ln short supply, and
4 Hawall would continue

 VM@ erate ‘Expansion: Thi: ‘bllcy is ba51cally a
rmpdification of Intehsiv

'Development. Moder-
Expan8ion wouidd perﬁlt residential con-

ruction outside *of the urban' boundary, and.

i designed to: meet the housing needs of 1low

1d moderate 1ncome famllles. Residential * °

,'fPrivage Sector Initiative: This alternative .
v: would continue the current practice of permit-

VN

fting the expansion of the urban boundary based.
~solely on prlvate sector development proposals.

¥

o Priyate sector proposals would result in a s .

4.

- high proportion of low density development

"and would Stonsume as much as 16,000 acreSoof

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 purposes
by the year l995.

-

This pollcy would not restrict population ./
growth. It would attempt to meet soci needs

"in a controlled manner as they occur, until

more selective means are found to 1nfluence.
growth. . o

™

The Directed Growth Policy would create a popu-

lation and employment center at Ewa. Residential

_rgensities would be relatively high, and the

olicy would encouxage the development of a
‘community of sufficient size’to provide a full
range of community services and activities. 17

o+ B
»

1 , P

71bid., p. 3-5. C
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The City Administration is moving ahead with the

. Directed Growth policyr On March 11, 1975, William Black-

N . field, D1rector of the Department of Housln and Communi By )
' g . ,/.
J ' Development, announced a three year program designed to . ;
. - > ’ ] ST , T

#

provigde S,QQO new housing'units for moderate income resi;h//

/

‘dents. Most of these new units would be located within the
" * Ewa District.l®

Frbm the water resource perspective, the Intensive
- .
Development pollcy would be the least expensive to put into .

' ' effect. On one hand, Infensive Development would hold the
’ growth of, populatlon on Oahu down to. approximately 924, 000 g

by 1995. On’ the other hand ‘sinoce most development would

o occur w1th1n preseht urban boﬁndarles, there would have to

be only minor addltlons to the water: supply distributionh

te systém. Under Directed Growth, population is expected to
rise to about 1.4 mllllon by 1995, and, major addltlons to

. the water supply dlstrlbutlon system would be necessarv in

the Ewa Dls;rlct.%9 _
The Department of General';lannlng offers the pro-
&
, Jectlon of water supply and demand under the Directed Growth
i g% . ’
policy as shown on’ Graph l3

@

In Januaryp l975, the Board of Waten Supply publlshed

the Second Edition of the 2020 Plan. ‘The 2020 Plan makes

> [y

k4

- - R ' RN » : .
~ ' . '184onolulu Advertiser, March 12, 1975, p. A3. ' . )
! 19 '

Elanéing For Oahu, p. 37.

“
.
‘ ’ [)8 “
2 .
.y Ve & ~
. . N . . ' ) .
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GRAPH 13 . \
. i Urban WaterlSupply and Demand on Oahu Under Directed Growth
. o (in millions of gallons per day) ?
. V\,
~ ) Supply — .
: : ) ) . X
' Demand ’ . )
- ¢ ‘\  . ' :
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the following projections for water supply and demand on

Oahu:

. Population Sérve&lgy BWS
= 1970: , 576,633
1975; 699,500 .
" 1980: 765,200
1985: - 879,500
; 1990: - 984,000
1995; 1,090,000 ®

y 2000: 1,196,000,
12005: 1,298,000
2010:° 1,399,000

2015: 1,498,000

2020: ¥, 600, ooo20

-]

lowing increase in per capita consumption:
’ .4a

. v
Per Capita Demand cn Qahu Ce

-

A

(Gallons per person»per day)

N " F.Y. 1971: 190
1976: 203 . »
-1981: 216 o

Q\ .
1986: 226 . .

: s

20Honolulu Board of Water Supply, 2020 Plan: Second
Edition (Honolulu: Honolulu Board of Water Supply, January,
1975), p. 106.

The Becond Edition of the 2020 Plan projects the fol- .

Q
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1991: 232 , P
. 1996: 235
‘ 2001: 239 )
2006: 243 T
2011: 247
‘ 2016: 251
2020: 25521 - &

~

Using its popuiation'projectionsnand pe¥ capita con-
sumption estimates, the Board of Water Supply predicts the

following increase in demand for. fresh water:

J . .
' Average Daily Demand ' ) A

(illions of gallons per day)

F.Y. 1971: 109.75
. 1976: 135.7 | | {\b »
1981: 165.6 -
1986:  ° 198.3 .
PN
1991: ' 228
N 1996: 257 )
2001: 286 °
. 2006: = 315. B -
2011: 345, : j
b 4 \
2016: 376"
) 2021: 40722 "
2l1pig., p¥ 108 ‘ 2
227pi4., p. @07.'

[ . , . ©
. . . ey
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'The‘following tableﬁprovides a summary of the Board's

projections relating to the demand for fresh water on Oahu:
Y - ‘

a

Population Served by BWS

19747 632,247

2020: 1,600,000

o}

-

Per Capita Demand

(gallons per day)

1971: . 190 _ |
: 2021: . T o255 s
| ' Average.Déily Demand o
El (milliogs of gallon; per day)
l97§: , 121.70
2020: 407 l

o

. The Board summarizes its supply situation as follows.:
o A . |
Sustainable Capacity

(millions of gallons per daY) i

Present System: 170.60
- Additidns to Present n .
. " System: 146.80
n Capacity from'Alternate
Sources: ‘ 96 .00
%beal Capacity in 2020: 413.402?

3

~ . 231pi4., p..lOZ a. ,Under "Alternate Sources
whlch w1ll be® deVeloped by the Year 2020, the Boar
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-

;\ ' o A chparlson of the orlglnal 2020 Plan, publlshed in

February, l97l, and the Second Edistion, ppblished in Janu-

°

ary, 1975, reveals certaln shortcomings in\the original

document, and illustrates the undertainties involved in long
L ’

range planning. - _ R ) : - .
The original 2020 Plan estimated that the Board would

'serve a populatlon of 1,420, 000 in the year 2020. The Sec- .

a

ond Edition has reV1sed thls,estlmate upward to 1, 600 000.

$

The;orlglnal failed to pay adequate‘attentlon to

changes in per capita consumptien. Aftexr a cfpse reading of. ~

. the Qriginal.2020 blan, the writer remains uncertain whether “
the Board's planners }ncluded per/capita consumptionvesti—'
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 .

. proﬁections: ’ ‘

The 2020 Plan published in 1971 estimated that the
" Board would have to provide Oahn’s waterpusers with an aver-
» age of 253 mgpd,'by.the year 2020, An annual inerease of

/—4
approx1mately 3 mgpd. 1In the 1975. rev151on, the Board's

} , planners estlmated that the BWS would be called on to supply' S
a fl 407 million gallons of fresh water per day by the ye@; 2020.
Lo . -The‘revised figure represents an annual incredse of approxl— :
_mately 6 mgpd from 1975 to the year 2020. If one accepts . . ;/'

9

‘surface water and the desalination of sea water. -All of o
thege- alternatives will be discussed in Chapters 6 through S
10 of this dlssertatlon. . . R

- . . * L. . <$




115

<

* the 1975 revision of the 2020 Plan as accurate, gt is quite

3 ! . . . ) ¢ § to, .
clear that the original missed the mark by a wide margin.

’, A

. As far as supply ie_concerned, the erigfnal 2029 Plam =
offersbthe oéinioh that supply grem natural sources will
“approximafely equal"” the average daiiy‘demand for_Waten.in
2020 withoﬁt recourse to altergative water sources. The\
original adds the provision that alternative sources wi;i be
developed if;hemand threatens to qvertake suppiy.24

In the opinionfof the wrftef, ng Board's 1975 pro-

R

g jecflons are more sophlstlcated and ﬁbre aceurate than the K

pro;ecplons prepared in 1971. However,vthe 51tuat10n de-
scribed in\the‘$econd Edition of the 2020 Plan offers some
eauée for concern. For example, the preséht'supply and de- .

mand situation should be Eompared with the condition pro-

jécted for 2020: e ‘ S .

R
Sustainable Capacity

°5millio;§\gf~gallons per day)
=

' Present Supply: 170.60 | , ¢

Present .,pemand: = _121.70 4
(average day)

- 1

Surplus Capacity: p 48._9025 '

245020 plan, p. 18.

]

'4
. 251t 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 1nt1974 was
173.11 million gallons: »

‘) . L t . 'R
BN . , - .
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Sustainable Capacity

(millions of gallons per day)
Supply in 2020:  413.40

 Demand’in 2020: 407
(average day)- .

vSurplus Capacity: 6.4026

The Board's projections show that thé margin of aver-
age supply over average demand declines from over ﬁs,mgpd in
"1975, to 6.4 mgpd in the year 2020. In the opinion of the
writer, effective water resource management and the Bﬁard'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

v

contemplate by the 2020 Plan. .

’

A comparison of the Hawaii Water Resources Regional

Study projections Wlth those of the City and Cdunty (Depart—r

[ - ﬂ

meht of General Planning) %nd the BoardJof Water Supply -
offer anothervcause for concern. Ffquently the progections
begin with somewhat_different’base figures and produce
 widely differing results. Graph 14, on éhe following page,

‘for example, indicates that the Board of Water Supply's,

26phe Board of Water Supply estimates maximum daily
.demand at 610 mgpd, in -2020. This estimate exceeds sus-
tainable capac1ty by a wide margin.

v

21
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GRAPH 14

L

Per Capita Consumption (iﬁ‘gallons per day)
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projections for increasés in per capita consumption are more

tonééfvati&g than the lowest estimate made by the Hawaii

. ’ ' S » N
Water Resources Regional Study. On the other hand, Graphs

15 and 16, on the succeeding pages, show that the Bg;rd's
population projections and'urban demand forecasts lie within
the upper and lower ranges predicted by_otherkagenCies;

§ » 3 ' T ) . .
At preserit, water resource planners in the various

agencies are operating under somewhat different‘definitions
of terms §nd.aséumptions about the féture.. if the'cOmmunity
is .to make effective decisions about the allocation of natu-.
'ral.resources, energy resources and,capitai reégurces, water
resoufce“planningﬁeffor s will have to be muqh more closely
coofdinated than they have_been.iﬁhthb past.

In Chap;gr-G, the writer sfferé specifi¢c recommen-
da;}ons:i?tended"to'improVe éommﬁnicatiopsfbétween +the Board ‘!
of Water Supply and the Depaftments of both fﬁe'city and
County of anélulu aﬁd the'State of Hawaii. ' In thét Chap-
ter, the writer proposes thé establishment of a State
Envirénmental Protection Commission to coordinate a broéd“

I . .

spectrum of water related activities including water re-

source planning.
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-~

THE MANAGEMENT OF THE BOARD OF WATER SUPPLY

-

[

One of the major reasons cited inhfavor'of'creating ' b
the Board of Water Supply was that a semi-autonomous organl—

zation would perform more eff1c1e%tlv than a City Water

¢

'Deparﬁment. For forty -five’ years, ever s1nce the spirited

debate of 1929, most pé%ple on ‘Oahu have assumed that the = .

-

e Board ;§§ managed 1nﬂan efficient manner. 1In gact, although

the Board has been effective, it has not been efficient. SR
i .The Board has bnovided'the people og,oahu with anamplie sup-
‘ply.of high quality'yater; and~it has performed~effect}vely,
but it% has not carried out‘its responsibilities efficrentiy.

" 1The Board s 1neff1c1ency has resulted in operatlhg expenses . .

that are a good deal higher than they should be. Moreover,
° the Board's semi-autonomous status has helped shigld it .from

. the scrutiny that could have improved its, efficiency.
A ) t * ) .

v

r

.The Board's computer is a case in point. Since the

- [l

1920's and the 1930's, Honolulu s water supply system had

+ increased notaonly in s1ze, but in complex1ty.v Durlng the

Cey

1960's it became clear that the Board should utilize com-
puter/techhglogy in order to deal effectively with increas- | #
ingly sophisticated probiems. Everyone COncerned‘agreed‘on
. the desirability of cdomputerization. But there was a great
' I‘ ‘ ' o ,21.21 ~— |

~
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! p

deal Qf controversy involved in deciding whether the‘BQarQ
should have a computer of its own, or share the data pfoc—

essing facilities of the City and County Department of
o "L o : ‘ : ,
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 cpmpute} as a key element in the continued .

v '

aevelopmént/of an integrated, Island-wide water supply

tem. George Yuen, like his predecessors, Frederick Ohrt an

.- Edward Morgan, was a determined advocate qQf maintaining the

-

v
w <

public statements to the cffect that he saw the purchase of

o

‘a computer’ for the Board's exclusive use.as a means of

assuring the Board's continued independence from the City.

o4

(admﬂnistration, it is. fair to assume that the Chief Epgineer

" had this factor very much in mind during the controversy 0
, ‘with the City. - -

-

. 0
Board's semi-autonomous status. Although Mr. Yuen made no
Mayor Frank F. Fasi, a ,forceful advocaté of government

- cost reductionv ook up.the cuddgls for hé&ing_all City ‘

'agehcies make use of tﬁe servicés,éf the City's cenfral data
processing d%pértmqht: The Mayorbknew,~as a' former State
Legislator, that with the advent of.computeriZation in govf
ernment, many lérge agenpiegxthrougggut the nation‘péd mbéed

§;qui¢kly‘to‘acquire their own-cbmputers; This phenomenon in ,

state and municipal governﬁent inithe-1960's was known'as

N N . : . A &
"beating the centralization schedules," and whenever it N\

2 .
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occurs. there is considerable added cost to the taxpayers.

Most often, the additional a?d largely unnecessary éXpenée‘
occurs outside ofﬁpubl‘ic'co.gnizance.l Maydr Fasi Was con-
vinced that‘the public interest réquired the placlng’of.qost‘
effectiveness throughout the Citydigovernment ahead of tha‘
desires ofiﬁpy partlcular agency for‘an;exclusivefuseldata
prodZssing system. . s |

In July; 1968, while Neal Blaisdell was Mayor'Qf

Honolulu, the City was in-the process of establishigg its.

data processing center. At that-time, the City offered.to

perform the Board's commercial data processing functions.

The of fer was tendered in general terms, and it lacked the

details necessary for théquard to make a meaningful de— '

2

‘cision about how to meet its computerization needs.
In May, 1969, the firm of R. W. Beck and Associates,

*

. ’ : which had worked closely with the Board on several projects

3

dating back to at least l963 submltted a draft report of a

study authorized by the. Board and entltled Data Ac@ulsltlon

and Supervisory Control System.

; lInterview with Led’Pritchard former Executive - N '
Assistant to the Mayor, City and County of Honolulu, . . ‘
February 1, 1975.A ) |

2Honolulu Board of Water Supply, "Background on Award
of Miltipurpose Computer System Contract," approximate date:
June 1, 1973, pp. l, 2. (Mlmeographed ) .

3Ho-polulu Board’ of, Water Supply, Contlngency Fund
. Expenditures: 10/62- 9/67 The pages of this report are not
-, numbered. The entire repQrt is relevant.

K
= ‘ . ) . r

‘
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The study proposed the deVelopment of a centralized”

. o _ ' o
data acquisition and. supervisory control headquarters at the

Beretania Street Pﬁmping Station.4 "Fn the 19692 study, R. W;

Beck g@oted from its own Annual Report on Board of Water

Supply Systems for Fiscal Year Ending June 30, 1965, as floI!,-= '

lows: "
Because of the characteristics of the Honolulu
systém we believe that considerable savings°in
operatlng costs can be realized through centralized
control and coordinated operdtion of all sources
serV1ng the, Honolulu area.” We recommend that tele-
metering and control equlpment be installed which
would allow the coordination and operation of pri-
mary sources serving the Honolulu area from a cen-
tral locatlon. e e e

To put the matter brlefly, the elaborate, 11 section
report submltte@ in 1969 51mply cqpflrmed the expectatlons
R. W. Beck had held for the Board of Water Supply in l965.
o In the "Alternative Syetems".sectioh of the teport,

R.. W. Beck described three basic computerization plans that

_the Board might ‘adopt, and several variations of egch of ~

these basic options. ‘None of the$Se plans or variations con-

14

tained any mention of utilizing the facilities of the

5

Department of Informatlon Systems, C1ty and County of Hono-

lulu. In the flnal sectlon of the' report, R. W. Beck:pro-
~ .

vided the Board with a detailed computerization schedule,

-

4h, W. Beck and Associates, Data Acqﬁisition and
Supervisory Control System (Seattle, Washington: R. W. Beck
and Assoc1ates, October,~l969), Section 2, pp. 1-3.

. 5Ibld., Sectlon 4, p. 4. '

\

i a3
<
~ a
. —
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‘and estimates of what each stage of development would

’ cost. . i

in August, 1970, the Department of Information Systems.
(DIS) offered to perform the Board's accountlng, bllllng and
other commerc1a1 data_  processing operatlons. The proposal

v R EEEY

was'entltled, A Suggested Consolldatlon Plan for the’Board

of Water'Supply,land its presentation before the Board

marked  the beginning of intense argument. The consolidation

e E . .
plan projected an annual-savin&s of $88,680 over the then

current data processing costs.’ Beginning in August, 1970,
the.mass of,paper,in the form of,memoranda, letters.and
" reports became staggerlng.as it "shot“ back and forth

between the Fa31 Admlnlstratlon and the Board of Water T v

C
Supply.8 : o™ , .

An impgy}lnt‘consideration in. the éontroversy was

whether the Department of Informatlon Systems had the capa—
blllty to’ perform the’ Board $ data process1ng work. The

folLow1ng is an evalmnation. of the Department of Informatlon

Systems prepared by the Board of Water Supply
D ’ . .
DIS currently has an IBM 360/50 system and an
IBM 36@/40 system, both highly sophisticated third
generation computer systems. The complement of

61bid,, Sections 8 and, il .-
7Department of Information Systems, City and County of >
. Honolulu, A, Suggested Consolidation Plan for the Board of
', Water Supply (Honolulu, Hawaii: Department of Information
Systems, August, 1970). The pages of this report are- not
- numbered. - The entire report is relevant.

8

Leo Pritchard, interview, February 1, 1975.

X,

™~
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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
S functions for several City agencies. DIS undoubt-
edly has. the facilities necessary to process the
appllcatlons now performed by "the Board's in-house
unit (a leased data processxng unlt) and is able to
absoxrb additional work loads

'Ig,October, 1970, the Board of Water Supply staff

3 . released its rebuttal to the DIS proposal. The staff began

o . its reply as follows: . = - . . '
@ . ‘ R BN . . R 4 . ’ \ » . Lo ‘Q.
‘ ~ 1. There would be no savings in operating costs v
° to the BWS from the proposed consolidation,
and in fact, the operating costs after consol-
idation would exceed ‘current BWS operating
costs.v '

.

& . 4

2. It would cost ﬁWS c0nservat1vely, $l4 832 more
: oyer the first £ive ygars or an average of A
- .nearly $3%¥000 annually under consol;datLOn,
' *  thereby making such an undertaklng economi -
_cally unsound. . - _ ) ' 5

nd responsiveness inherent in-an, in-house
operation would be lost under consolldatlon.
This will tend to reduce ‘thé BWS's effective

i z@he advantages of close control, coordination

* programs and reduce its ability to meet the SRS

’ . . . changing and increasing demands for reliabil-
’ ity,. quality and economy of service to its
customers.

74._ Consolidation would tend to inhibit full

' ~.exploitatién and development by the BWS of
“.,modern computer technology and would be detri-

. ) f mental 4©o BWS long-range program for monitor-

o S N ing and automatlc control of the system. ‘

[ B i »
- ¢

] : - Honolulu Board of Water Supply, Report on Proposed
/ Consplidation of Board of Water Supply Data Processlng
' Dperations with the Department of Information SyStems
o (Honolulu, Hawaii: Honolulu Board .of Water Supply, '
*¥*  October 22, 1970), p. 9.
_ A 3 )

o .o . . T ’ b




) In summary, there appears to.be no beneflt or

‘advantage to the proposed consolidation, economl—
: cally or otherw1se. ' ,
’ o

Recommendation

‘

On the basis of the‘foreg01ng ‘conclusions, we |
- recommend that the department's data processing and- .
computer functions remain under the control and : e

;dlrectlon of the BWS 10 . n
Although "the Board s staff concluded that consoll—' '..T-' « -
dation w1th DIS would br1ng no sav1ngs, members of the. C1ty " ~*‘/'

\

"Admlnlstratlon bel;eved that the 1n—house advantages of an

: . - e . C L
exclusive-use computer were the staff's primary cons1der—

atigns; Conveni@nce was one consideration. Of course it’

kS

g \
would be more conven}ent fdr the staff to have a computer on

“12}

the premlses at Beretanla Street than to have to communlcate e o
w1th theaDIS fac1lltr in downtown Honolulu. But the DIS -f iii ;t;
proposal called for the 1nstallatlon of a satelllte computer -
system at Beretanla Street; the satelllte system would be

fully 1ntegrated w1th the central data)procesS1ng units

dOWntown, and the communlcatlonsnprozlemwould be.mlnlmlaed.

+

George Yuen S v1slon of Oahu s future water supply system

' Was-ungyEStlonably another factor in the staff's position.

The following statement appears overer Yuen's signature in
hls message to the Chairman and Members of the Board ‘of

Water Supply in the 1970 Annual Report.

Looklng ahead 1t is possible to envision all of" Oahu
encircled by plpellnes, 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

e
-

101pig., pp. 3, 4. -
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control for maxfmum efflclency, and the recovery of
surface water for domestic use.ll

From the perspectLVe of Clty ofﬁ1c1als, there appeared

4, ,

., to be no room in thlS conceptlon for sharlng computer t1me .

e »
. \ P -

":W1th other agencles,'even though such cooperatlon would mean

‘ cons1derab1e sav1ngs to Oahu's water customers. City of-
. .

v f1c1als had the lmpress10n that the Board.and its staff were
.g - refusing to consrder~the DIS proposal because saw it as

: :;a potential threat, thé beginning of* the erosid of the

Board's autonomy. What began as a businesslike'managément

proposal ‘by one agency, turné&‘Into a stfuggle on the partu 5

of another ‘agency to defend agalnstra perceived threat,to ‘
. its status.1? ‘ &': S J

’

In Aprla 1971,.R W. Begk presented anoth\mkreport on

Y
the Board's computer requlrements,ﬂand recommended a multi-
< : ) R

purpose computer system to fulfill three functions: °
1. Commercial data'processing.

2. Engineering and scientific daté/proce551ng

(this function would be essentially a resedrch -

tool using information gathered from the oper- -

ation of the pumping and .distribution system

to design mathematlcal models, for water system

simulationj. - , |

} ' .

3. Automatic control (computerized control of )
electrical power to the various' points of the L
_pumping .and distrioution system based on the , A

°

llgonolulu Board of Water Supply, 1970 Annual RepSrt,
po 6. - ;w . ‘ !

121e0 Pritchard, interview, February 1, 1975.

, - . t
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- telemetric feedback of information to the
centralized'data processing unit)'13

N4 o

S ThlS prellmlnary report blossomed into a monumental

| 3 2

n;yf - werk entltled Englneer;ng Study and Analys1s- Computer

System for Automatlc Gpntrol and Commerc1a1 and Englneerlng ‘

Il
Data Rrocess1ng, which R. W: Beck-presented_to the Board fn
tan P
February, 1972. - Mr. Beck s 1973 report made two key p01nts-

f1rst, that a multi- purpose computer with the three capabil-

L 2

ities described above would be necessary tO'meet the-Board 's
requirementsd and second, that the DIS’data processing

facilities could not'possibly meet the Board's.needs for a

14

\in-houge computer for the Board's exclusive use.

o Al

R. W. Beck's multi—purppse computer proposal caused
consternation among members of -the Fasi Administration.

~

'

City officials recﬂlled»tnaﬁ the commercial data processing

function had been the only function considered during sev{
eral years of negotlatlons onithe computer Questlon.* No' one
had dlsppted the Dapartment of.In%ormatlon Sgstems ab111ty
to carry out commerc1a1 data proces51ng operations for the

mBoard. Then Ain February, 1972 R. W. Beck not dnly pub11—

cized neW'"requlrements" for the @oard, but had spec;flcally

—

13Honolulu Board of Water Supply, "Background on Award
of Mu1t1purpose Computer System Contract," PP - 1 3. .

- ldg, W. Beck and Assoc1ates, Engineering Study and
Analysist Computer System for Automatic Control and Com-
mercial and Engineering Data Processing (Seattle, Waspiing-
ton: R. W. Beck and Assoc1ates, February, 1974), Sections 2
and 9. . . . . . .

a

multi-purpose computer. These needs could be met only by an

[= 2
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discounted any role for DIS. To City officials, it lgoked

© 1iike R. W. -Beck and the Board of Water Supply had found

another way to "skin_ the cat.

wl5

On June‘29, 1972, the Board met to consider R. W.-

o Beck‘S'most recent proposals. The flve members of the Board

16

who.were present, agreed that the Board should have a

‘mult1=purpose computer for 1t\\exclus1ve use as recommended
by R. W. Beck. The members also agreed that before _taking
final action,:the Chairman and'the Manager and Chief Engi-
sneer would pay a courtesy call upon the Mayor and inform him
of the impending decision. The‘folloming day, Messrs. Rotz

and Yuen visited Mayor Fasi .- An emotionally charged dis-

cussion took place om the computer issue, and no agreement

was reached on any substantive mattexs. It was agreed, how-

ever, that Gerald Mann, D1rector of the Department of

. g . .
Information- Systems, and Leo G.° Pritchard, the Mayor's
Executive Assistant, would meet with members'of the Board's .
P

staff to discuss the issue in detail.

a

fSubSequently, Messrs. Pritchard and Mann spent an

2 ]

afternoon discussing the computer question with members - of

the BWS staff. Aga1n, ne1ther side changed its posltlon.
On July 3, 1972, the Board met at the Sheraton Walklkl

to d1scuss the computgr 51tuatlon. "Chairman Rotz 1nformed

\Q.‘n, Z: Y

15LeoPritchard 1nterv1ew, February l 1974

16Bdard memb&rs, Edward’'Y. Hirata and Stanley S
Takahashl were absent .from this meetlng L v

. L ,
I
[
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accuracy of certain'techniques that R. W. ?ej}/ﬁéd proposed ‘ \
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‘the Board about the June 30 meeting with the Mayor, and the

subsequent meeting between representatives of the City
Administration\end BWS staff members. The majerity ofvthe
members decided in favor of writing a letter to the Ma&or
Sgggesting a meeting between representatives of DIS!,the BWS
and R;'W. Beck.l7; . s o

The letter informed the Mayor that the meetiﬁé would <"
have‘te‘take place no later thén July 13, because .the Board
1pfended to take deflnlte aetlon ‘at its July 17 meetlng
C1ty Hall undoubtedly saw this latest communication from the
Board as an ultimatum. The record does not 1nd1cate what
resppnse, if any, the City made to the’letter.18

~

On July»l?, 1972, ‘the Boara met to take action on

'R. W. Beck's proposals. Gerald Mann attended the meeting

and asked the Board to posﬁpone any final decision on the
computer question. Mann requested a two or three month
delay in,order'io permit DIS to‘carry out stugies of water
syst@m models developed by R. W. Beck. Beck's recommen-
dations involved a capital expendirhre”on the order of

$600,000 and Mann wanted an opportﬁnity to determine the,

’

q -

17The Minutes of the July 3, 1972 meetlng of the * .
Board of Water Supply show that only Member George Apduhan
opposed this course of action. All six of the other members
concurred. . 0

18Honolulu Board of Water Supply, Minutes of the

Meetlngs of the Board of Water Supply, July 29, 1972, and
July 3, 1972. -
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for the Board's data processing operation. It is also fair

=3

to assume that Mann wanted more time td evaluate his Depart-

>

ment's ability to meet the Board's new reqﬁ?rements. But

after listening to Mann's requeét, the Board decided that

-

further delay would 'be-pointless. By unanimous vote, the
. : [

Board approved the multi-purpose computer system as recom-

mended by R. W. Beck.,l9

.

In all fairness to the hembers of ‘the Board, the'
writer must conclude that the;@oardAapted in éood faith when

it made the. decision that it did. The %ntiré issue had

1

become so emotionally charged that it was difficult to ‘.

¢

arrive at an effective management decision. Moreover, a
go@d deal of the re%ponsibiiity for the emo;iopalism in-
volved in the issue‘belongs tb the Department of Information
SYstems. Department representative$ were so convinced of
the correctness of their position that their pfesentationifo
the Board bn July 17 struck the members as more emotiqnal
thanfrationaI.' Board Member\Edward Hirata recognized that,.

f]

giVén,the strong feeling on both sides of the issue; it
" : t. - i 4

‘'would be better to delay the final detisipn 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

19pobert 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.

| MBS e
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computer ‘in order to carry out its functlons properly.

i ’ - . } /
a second. Manager. and Chief Engineér, George Yuen, attended

the July 17 meeting and remindeéd the members that further

. e vy .

delay would cause the Bqard additional expense, and that the
Board shguld proceed with the acquisition of a mhltiépurbose

20

The Board's gec151on seemed abrupt and 1ll—adV1sed to

s

City gfficials. Mayor Fasi wrote a lé;;t;y letter to the

133

Board in which he reviewed the history of the computer issue

and refuted the evidence R. W. Beck had offered in sd%port

of its recommendations. The following paragraphs from the~

Mayor's letter reveal the Mayor's concern about the Board's

decision: - ' A -

My Executive Assistant has indicated that Beck .
seems to establish long—terﬁ:relationships with
their cllents for maintenance purposes. Frankly, I
am susp1c1ous of their role in this project. It
appears to me that the public will have to pay their
fees in perpetulty

I also question your own "unblased“ evaluatlon.
You have accepted only Beck's statéments red&rdlng
the DIS proposal. Beck clearly has a vested inter-
est in fmplementation of its qwry proposal. ' DIS T
could not possibly receive a fair évaluation since

- acceptance of'the DIS approach by Beck would be an
admission .0of gross error on their part.

I recognizée 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 receurse but to-insist that the
Board take the following steps:

1. Reverse the decision regarding approval of the
' multi-purpose computer recommended by Beck.

20Minutes of the Meetiﬁg‘of July 17, 1972;’telephone

conversation of February 24, 1975, with Manager and Chief *

Engineer, Edward leata, on the sub ect of the July 17,
1972, meetlng.

e ’ R -

-
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2. Direct Beck 'not 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 their inves’
tigation for 60\to 90 days. . . .21 ‘

Perhaps the most.objective view of the computer issue
'was a review of the|entire controversy by two data process-.
.- . . x 3 .

ing experts employ d”byhthe Federal>Government and stationed

at Pearl Harbor. /After carefully-considering the Bdard's
e ¢

needs and the Department of. Informatlon Systems' abllltles,'

, the two Federal experts announced the1r support for the DIS é]
22,

position. Bat th® Board dismissed their flndlngs as inad-

equate.

The next suhstantive action took place inﬂMay, 1973,
when Geo/ge Yuen reported to the Board on bids that had been
\ bt

redeived for-furnishing the multi—purpose computer, and

* _ recommended that the Board approprlate $600 0060 for the .

pro;ect.23 The Board approved the actions of the Manager

~and Chief Englneer and appropr1ated the amount requested.

Ead ¢ .
o

.from the Bond Fund. - - , L.

4

21Frank F. Fasi, letter from the Mayor of the City and

County of Honolulu to Mr. Robert H. Rotz, Chairman of the

Bogﬁd of Water Supply,. August 2, 1972. The Board's written
eply to the Mayor was courteous, but negatlve.

’

22Leo Erltchard, 1ntervrew,'February 1, 1974.

23George Yuen, letter to the Members of the Board of- ’
Water Supply, May 31, 1973. e

»
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 In November, 197¥,’the staff of the Board of Water
Supply prepared a f1nanc1a1 report entltled Comparlson of
"Aﬁ

Expendlturgs’ Beck s Projectlon Vs. Actlon For Flscal 1971
Through 1975. Under the headlng. "Telemeterlng Data Acqui-
.<'\ / ’

- sition and Control Installatlon and Equlpment,“ the report

ted that Be@k s expendlture progectlon was $645,000.

} Howe er, the actual expendlture was revealed to be . .

o

$1,824,000. Thus,_R;-W._Beck's computer-related proposals

produced a bost over-ruﬁ'of $i,l73,000.24

Cost over-runs are common during i
but an over-run of $1,179,000 on an estimate of $645,000 is.
a cauée'for serious ce®ncern. In retrospect, the fear o

expressed by the BWS staff in October, 1970 that the use of

‘the DIS computer would cost the Board an: extré§$3 000 per
) <!
year, appears to be absurd, Rather_than refuse cooperatlon

%

with DIs%\the Board should have.made everymeffort to estab-

lish common ground and promote a harmoniocus gorking rela-

tionship with the City's data processing agency. Decisions
that lead to $l,l79,000 over-runs are degisionS’that mort-
. Y }

gage the future. _In 1975, the wrrger, as Chairman of the

l

Board of Water Supply, wxll havg to appear before the publlc
and justify an increase in "water® rates,know;ng that at least

E@part of’thatéincrease,should not have been necessary..

!

24Honolulu Bo rd of Water Supply, Comparlson of
» Expenditures: Beck's| Projection Vs. Actual For Fiscal 1974
Through ,1975 (Honolupu, Hawaii: Honolulﬁ\Board of Water
Supply, November 6, 1974) The report contains two pages. .
(Mlmeographed ) e . '

T

»

o

£lationary-periods; .

Yo
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. In the final analysls, no in ividuals are responsible

, forgthe computer 'cost over-run. The problem is an insti- . =
: ' N o~ e

tutiopal one. The quality of thé Board's decision making . ,

N . . . . : { y :
~was lbw in this particular 1nstance'because-the Board was
. not accountable to. the public. The Board acted as 1ts‘9wn N

final authoritYE In Chapter 6 of thlS d1ssertat10n, the

writer offers several proposals to modlfy the present status

_of the Board and to intrease its accountabllaty to the pub—
- : . : . ) ¥ -
llC. ' . .. o , o u":'T' N
- , % v
 As far as the computer itself is concerned, the Board =

¢
] .
e
” . S A - a

| 1s mov1ng ahead w1th the 1mp1ementat10n schedule recommended
RX R. W. Beck. 25 Since the Board has been commltted to the_!
acquisition of the multl—purPOSe computer since May,‘1973,
.‘the best that can 'be done is to use. the system as eéfeci'
tively as posslble. The wrlter has recelved.assurances_from'
- Barry M. Suyemoto, Waterworkstontrolier}>that the Bdaf%
will be able to provide computer facdlities to thewcity and:
County after éertain commitments to R. W. Beck are met,‘and - .,;.
-after "the Board's staff-is\thoroughly trained in the oper-
ation 6f the computer.i The Board shonid.be able to prdbide .
data processing facflitiestofpthe}-agenciespearl¥ in 1976.. o
B ,

Tradrtionally, the members of the Boardihave cooper— o

ated'closely with the Manager and --,f Englneer. The

v ‘ 25Stuart M. Alexander, "MultLpurpose Computet for - the Tt
" Honolulu Board of Water 'Supply," paper presented to the Fall

- ‘Conference of the California Section, American Water Works
- ‘ Assoclatlon, Honoluly, Hawall, October, 1974. ° ) - ' >

b ’ )
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are assigned to the Manager and Chief Engineer.

137

Manager presents the Board with alternatives ,and recommen-

. I A
- dations on various courses of action, and although the Board

|

" has specific administrative and executive functions, the

members have generally accepted thé advice of the Manager.

In°0ctober, 1973, shortiy after the Board committed itself,

7

to the acquisition of the multi-purpose computer, Manager'°
and Cnief Engineer, George - Yuen, submitted g report to the
Board members entitled, "Powers, Duties and Fﬁnctions of the
Board and Manager and Chief ﬁnqineer." In tﬁe report, the
BWS staff develobed the~idea that the Board is primarily a
policy making body, that?’it is neither an administrative nor

v

an executive entity, and that administrative responsibilities
26 The re-

port was submitted to the Corporation Counsel. (the City's

attorney) -for review and comment. The Corporation Counsel-*
’ e 8 \ .
refuted the Manager's contentions, and based upon an exami-
nation of the 1972 City Charter, reconfirmed the Beard's
~ 27 - | | |

executive functions.

Ever since his appointmeht to the Board in Jaﬁuary, -

. hal ’
-1973, the writer has maintained that the members of the

1973. (Mimeographed )

Board should provide strong executive leadership for the

BWS. The water resource and water supply challenges of the
2 6 / - @ '
. Honolulu Board of Water Supply "Powers, Duties and
Functions of the Board and Manager and Chief Engineer,"
Honolulu, Hawaii: Hcnolulu Board of Water Supply, Octeber,

C s

27Leo Pritchard, interview, February 1, 1975.
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-

present ind the future require an activist Board. The
’;1 R -
merger of! the Sewers Division with the Board of Water Supply

provided a major opportunity for the members of the Board

-

to deﬁonst;ate their leadership¥ The transfer of the Sewers

Division héd be?% mandated by the 1972 election, and it was
scheduled to go into effect in January, 1974.28
In preparatlon for the merger, the writer, as-.Chairman

¢/
of the Board of Water S ppl ' presented a paper entltled

“Reorganlzatlon of the Board of Water Supply," 1n November;

%:73. The writer made the folle1ng pornts~

1. Theqmerger of sé%er and water operations is a -
significant change requiring a comprehensive:
administrative and organlzatlonal rgsponse.. .
Over 400 sewer employeésﬁ%@uld 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- organization- of
" the Board should establish the equal status of
., Water Affairs and Sewer Affairs in the organi-
zational structure :

3. Reorganlgatlon causes serious consequences of
a personal nature for some employees, -and
difficult choices for others. Yet there is an
over-riding néed 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 Caser History," paper presented to the Fall
Conference of Z&e California Section, American Water Works
Association, Ho olulu, Hawaii, October, 1974.

29John Henry Felix, “Reorganlzatlon of the Board of
Water Supply," November, 1973.

[N
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Bas;gally, the Board of Water Supply would be reoréan-

[N

_ized ds follows:

Vf -‘ .Board _ <

Manager and ,
Chlef Englneer

Deputy. for o _ - . vDéPuty for
Water Affairs . . : s Sewer Affairs

1

‘The Board approved the reorganization in March, 1974,

| - | d JE

. by a five o one vote, and appointed Mr. Edward Hirata, the
Manager and Chief Engineér, of the newly expanded agency.

 Mr. Hirata came to the BWS from the City where he served as’
.

City Engineer dnd Director .of Public Works. As Director.of -
Public Works, Mr. Hirata had supervised the operatien of

several ageﬁc1es 1nclud1ng the Division of Sewers. Mr.

leata also served as an ex—off1c1o member of'the Board of.
N

Water Supply.‘“The members of the Board_found Mr. leata

eminenjkf\qdalified by ‘training and experience to lead the

Board in its combined water-sewer operations. Mr.. George

Yuen became the Deputy Manager of Water Affairs.,

X




~

o

) .
Intense controversy surrounded thegreorganizati¥n.

.

The press gave prominent attention to a remark by Robert H.

Rotz (the member of the Board who cast the lone dlssentlng

fvote in the reorganlzatlon matter) that . the reorganlzatlon

.was a "power play“ dlrected by Mayor Fasi and carrled out by

the wrrter. Mr, Rotz clalmed to have recelved a. telephone

call threatenlng him" w1th v1olence if he spoke W1th report—
\ .

ers about-the reorganlzatlon,‘and at one pornt a “bare—-

chested stranger" allegedly appeared.at the back door of

)

. Mr. Rotz home.v The pollce 1nvestlgated these clalms, and

found noth1ng to substadtlate them. éghe contreversy was

orchestrated by the press. j.'*', S

o

The conduct of the Honolulu Advertlser, 1n~part1cular,
4 .

' took place w1th1n a larger context the Advertlser s lOng—

standlng and bitter feud with’ Mayor ‘Fasi and the, Clty

Admlnlstratlon. The year 1974 was an'electlon year. Mayor

,Fasi~Was expected to be a candidate for the Office of“Gover—'

<

nor of the State of‘Hawaii,*and the Advertiser~was"deter—

‘mined to embarrass him whenever p0351ble. The Advertlser s

v

editors prlnted some exceptlonally blased and v1c1ous mate-. k

r1a1 including a letter accu51ng the wrlter;of belng a

"hatchet man." The truth is that the wrlter Acted 1ndepend—-b

ently throughout ‘the: reorganlzatlon matter and especlally

o

with regard to the personnel changes 1nvolved in the reor-
. . . . /s . .

ganization. The'writer believed, and believes today? that
he acted in the best interests of‘the Board and the people

-ZQ . 2
of Oahu.

-
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" The writer decided to txy to clear the air of innuendo

. 4

fandaaoousatiOn and restore.a rational climate of discussion}

Thé ﬁ{iter called a special meeting of the Board for

- - april 10, 1974, and inVited all of the concernéd individu-

h ~'-als’;-, including the nedxa, to a discussion of the 1nsti—

%tutionai.history of theiéoard, its semi-autonomous status \

.andithe.redrganization then in process; A Unmyeréity or

- o 7Hawaiiffaculéy member and two former members of the City

| Charter Commiss'ion (one of them also:a faculty member) spoke
L . 0 , _

;7on’the issues at han

o . " -

C ,\‘ B Although the Board continued its normal operations and

Es

,/proceeded‘With reorganization, the press continued a drum—'

fire of cr1tic1smguntil the Primary Election on October 5, ¢

o ta

1974. Mayor Fasi was deﬁeated in his bld for the Governor-
ship‘in_thatmelection, and the press rapidly lost interest
+in the reorganization issue. On September 17, 1974, less
P : . e : : -

-

&~ than three weeks before the election,.the Advertiser printed

o

-

_-a b1tter denunCiation of. bhe reorganization written by

Robert Rotz. Although the writer prepared a rebuttal enti—

i

o i

tled,'"Water Board's Responsibility to the Public,' and sub— : QE“

Y g,,mitted it;to the Advertiser within ten days of the Rotz o

R - . o

‘article, the Advertiser withheld the wrilter's reply'irom :-,_ N

N - . €
- - - o !
. :

;A S e 30Robert Dodge, éomments on the éity Charter Com—

' mission's.considerations of the semi®autonomous status~of

o : : the Board.of Water Supply; Peter F. Senecdl, "The Water wkf’

K ~ X CriSis of the 1920°'s and the Origins of the Board of Water.
. .‘%" PSupply"“ Daniel Tuttle, comments on the Board's semi- | ..

autonomous status and the reorganization, April 10, -1974. -

9
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‘ 7 .
print until October 16,'when it°couldino longer have any
31

o

effect on the ou;come of the Primary Election.

~

In June,.1974, the Board and its Manager begame inter—'

’

 ested in bringing in ‘an independent management consultant to

9

.

-

evaluate the agency{and to recommend improvements in the

Board's organizational structure and daily operations. Dis-

»cuSSions w1th the: firm of Management Resources Consultants,

< 8()

'Inc. {MRC), led to the Board ] dec1sion 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 Introducti@n by writing:

From ‘a standp01nt Qf 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 high
degree of effiCiency and the cost-is high. O0f con-
cern is the high cost of operations as it relates to
the effectiveness of service to consumers and how
such cost becomes reflected in future water rates. f/—N\Q

< The MRC study made the'follQWing points:
1. The organization plan adopted in March 1974,

should receive extensive examination and
adjustment. :

) 31pobert H. Rotz, ”Placing Water Board Under City )
Control Opposed," Honolulu Advertiser, September 17, 1974,
p. All; John Henry Felix, "Water Board's Responsibility to

. thé Public,"-Honolulu.Advertiser,:October 16, 1974, p. Al7.

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. ' ’ ‘
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2. There is very little welationship between ‘the
: goals and objectives .0of the BWS, and its for—
mal organ;zatlonal structure.

. 3. The Board has no Master water Policy. A good
N ~ deal of work will be necessary “to develop one.
At.preSent, there is no way of gonitoring .
progress toward the. fulflllment of organi-
zational gpals. :

" _— 4;"The follow1ng is a summary ‘of management prob-
) lems that exist within the Board of Water
Supply:’

. a._,Organlzatlon levels of. superv1slon are
excessive -and costly Good management .
practice generally requires the ex1étence
of no more than five supervisory levels
.between a worker and the top manager. : But
in the Board's Operations Division, for
example, there are eleven-levels between
' Plpefltters and the Manager and Chlef
'Englnéer. t

b., There is little effectlve control of work

orders

c. Supply functions are carried out in a

.\. 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—
- ent .circumstances the Board suffers many
o L - thousands.-of dollars in losses; due to
i D pllferage every year._

d.r Work crews. waste a great deal of Yime
going to and from job sites. Much of this,
) : lost “time could be prevented by more
- o eﬁfective scheduling.

' “e.’ Overtime costs are exces51vely high. |

T Theére are several specific reasons for-
. ' : ' “this, and the situation could be" corrected

°, S P by taklng effectlve management .action.

PR T - Vd
f. Due fo the 1nadequacy of the,supply
. function, there are an excessive number of
o : : : shopping errands for the purchase of parts
Lo S . and materlal :

'g. The lxnes of distinction of tasks and
- functions are too finely drawn. The

’
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[ 2
result is that spec1al personnel are
requlred to perform functions that person-
nel already in the field could perform.
c y This is a superv131ng and” dispatching’
. ’ , problem.

h. . The job of mahagemerit improvement is not
structured highly enough to be meaningful.
- Thete is a real need to provide the Man-
‘ager and Chief, Engineer with' specialists
_ trained in management analysls and :
s . improvement. ' !

(=3

i Employees seem to be too deeply 1nvolved

in paper work. Much of th1s effort seems .” '9 .

to be 1neffect1ve

j. The Investlgatlon Section of the Water
. Sales and Service Division is falling far-
ther and farther behind 1n completing its
work.

"k. Although the‘Board's service is excellent
from the customer's polnt ‘of view, service.
.effectiveness is excessive in terms of the
costs involved ‘in providing services. =~ ‘

] 'Thus, the Board carried out its furnctions

v “effectively, but not efficiently. It is

clear that certain management d1sciplines
have been neglected at the BWS over a 16ng’
perlod of time.33

The BWS staff's reactlon to the flndlngs of the pre—

liminary management survey were generally negative. The

staff concurred on. certaln polnts, and pointed to afflrma—

tive actlon'already\belng taken to ameliorate some of the

problems highlighted by the MRC study. But on the whole, .

)
the staff's ten page xeply to MRC S flndlngs attempted to

divert cr1t1c1sm by taklng a "MRC dagesn' t understand how we

-

dovthings around here" att1tude. In certain cases, the

@

33Ibld., especially p. 9 10. 'The original report is
paraphrased here. : . :

.
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staff seemed to infentionally exaggerate and/br misstate
) some of MRC's findings. Then, having set up a "straw man, "
// T the staff would proceed to "demolish" it. All in all; thE‘
staff's reply was a fairiy crude and entirely unsuccessful

attempt to discredit the Preliminary Management Survey.34

- Tl

;lAs to MRC's most important general observatlon, that
although the*Board provides effective serviceé it does so

. T, : {
inefficiently and ‘at high cost, the staff replied as fol- -~

) lows: o
J— It has not been shown that service is being per-
formed at 'fairly low efficiencY.' The determining

factor is whether the.customer is willing to pay for -
o - a certain quality of service or whether he is willing
N 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 chober 17, 1974, Mr. Pritchard appeared before the
City Council to &escribe the findings and recomméndations 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 llsted in subsectlons 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). The_ entire report

is relevant. (Mimeographed )
t

1

35George Yuen, et al., "Rev1ew and Comme s on Prelim-
inary Mangement Survey of the Board of Water/ Supply" (Hono-
lulu, Hawaii: Hornolulu Board of Water Supp eptember 23,
1974) . The entire report is relevant. eographed )




regard to the publ%g'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 Board's

‘services are being performed efficient%y, and he has no way

of’ know1ng how 1neff1c1enc1es mlght be reflected in hlS

.

water bill.  1In the case of a semi-autonomous mun1c1pal

)

utility like the Board of Water Supply, the consumer is
practlcally at the mercy of the Board's management. If the
Board is operated_effectlvely and eff1c1ently, there is no
‘problem. Bﬁt»ih a situation where the staff is relyctant to
change long‘establishedAattitudes and habits, the ihdividual - .

water consumex has very-little recourse .35

[

. In the Preliminary_Management Survey, Mr. Pritchard

\.recommended further study on three spec1f1c top;cs

1. To determlne the feas1b111ty of organizing the
Board into Management Districts. y

To "determine whether the BWS shod\dﬁégtabllsh
a Supply D1v1s1on : . .
S §¢$

To-make conclusions and specific recommen-
dations w1th respect to the Board's work order
system
F

The Board approved a contract with Mr. Pritchard to

carry out a detailed study of these three topics, with
special emphasis onethe feasibility of»organiziné the Board
‘ihto Management District$. On January 21 1974, Mr.

Pritchard completed and submltted thlS study entltled A
. . . / -

—

36Honolulu Advertiser, October 18, 1974, p. AlQ; Leo
Pritchard, interview, Eebruary 1, 1975. :
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Report of Districting Feasibility. In the Preface of the
Report, Mr. Pritchard anticipated that there would be sig-
i |

nificant opposition.from,members f the staff to his dﬁs—
’ . i ’ - |
tricting proposals:

The consulting work has been performed with 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 .can,  be greatly beneficial to the total

body of consumefs and to the entire staff of the

Board of Water Supply.

It is earnestly hoped that deep entrenchments

_~and personél considerations will not interfere with

complete and objective analysis of the proposals.

contained |in the report.

The writier accepts Mr. Pritchdrd®s implicit suggestion

that the mostfimportant management problem facihg the Board
n " A

is the reluétance of the staff to'respond to potential prob-

lems and to take advantage of new opportunities in Oahu's

-

water reﬁpurces 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.

LIt 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 récommendations for
Dlstrlctlng have been well considered. It is be-
lieved that the recommended final organlzatlon as
shown in this report truly is a meaningful manage-
ment development, not just-an alteration of form.38

37Le0 C. Pritchard, A Report of Districting Feasibil-
i%y (Honolulu, Hawaii: Leo C. Pritchard, Management Consult-
ant January 21, 1975) 0 p. 1ii.

38Ibld., p. iii. o . x ~——

’
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/ Chart 1 on the following page, shows thé basic organi-
zational structure of the Board oﬁ,ﬁater Sppply at the star#
of.the study.

&he study recommends the establishment of four Dis-
”tricfé and the Ménagement Improvehent dffice as indicated in
Chart 2.
.Chart 3 shows how fach'of the Board's functioqs would.
"be afchéed by the Districting Plan.
The'Diétriqting Plan calls for the division of the |
Island of Oahu into four Distffcts as indicated by Map 7.
One of the most important aspects of‘thé Districting
. . 2
Plan is tha%"it”will place operational responsibility for
wéter supply closef,to the consumer. Functioﬁs‘that are now - |
performed only a£ the Board's Public Service Buil&ing»on
Beretania Stréet will be pe;formed at the four District | . o
oéfice§: ‘ L . : - -
1. Wahiawa, Central DﬁS%rict.
2, Manana, Leeward District. .
3. Heeia, Windwérd District; A P
4. Kalihi, Honolulu District.
The ‘Board of Water $dpply already has automotive and
.maihténange faéilitigs at these‘fouq locations. ”The Dis-
/ ~t\:ricting‘».plan~WOu-ldxo‘pen these fgcilfties up to the pub}ic.
so that water'éustomers could request fhe installation of
Jwater sgrvices, askvfor‘emergeqcy assistance, and pay‘bills.

# Thé District Manager would fepresent the Board ofhWatet

3

»

. Supply in all of its contacts with the public.

e;'s,;,) .
[y

o . * ‘ . :?;6
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CHART 3 T

't

EFFECT OF DISTRICTING . -

-

-

{

Operations Division = - = = - - = '~ Abolished -

F

Plant Operations and Maintenance

\ A . Y

ki

Section = = = = = = = = = - = 5 - - Become a Division
nAutomotivebe i iialali - - - Support Sérmices
. Division . ' .
Distribuﬁion Section - - - - - = - Abblishéd
Maintenance ------ - P’— -‘Abdlished
ValVes,‘Hydrants —————— gAlllgistnicté -
~3pilding &aiptenance’- - - - Sgﬁﬁﬁ?E'Servicés
1. T 0 7 ) - , Division
bfoundékeeping :v- -7;"— - - All Districts
Construction - — = —,- = - - - - Abblishea
ﬁmergeﬁcyi - - - - -'-'= - - All Districts
Dispatching - - - - - - - - Honolulu District ;.
Heavy Constrﬁction - - - - - ﬁqpolulu District
| Masonry - - - - - - - - - - 'Support Services
DlVlSl?n .
Carpentry - - - - - - - - —_bgs?o;t Services -}
- Diwvision .
Heavy Equiément Operatipn - Support Services
] B . . Di¥ision - .
Suburban Field SerVicesf - - - - Abolished
Fﬁindward Yard - - - - - - - Windﬁérd Diétrict
Leeward Yard - - - - - - 4 - Leewérd*District
. Central'Yard.- - - - - _“;‘_ Central District
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Service and Meters - - = - = = = Abolished
. Meter Maintenance ‘- - - - - Support Services
' Division -
’ Service Connections - - - - All DfStricts,/

Water Sales and Service Division

o

Investigaﬁion Section - - - - - - - All Districts

o Planning, Resources and Research :

Division- -.- -==-'- - - - - - r - - Abolishedr
. Microbiological Laboratory - - - - Plant Operations
. Division -
| Chemical Labofatory - - = % = — ="= Plant Operations
" ] : . ‘ Division :
All Other Sections = = = = = - - - Planning and Develgp-
ment Office
'Engineering Division . ~
A Distribution Engineering Section - Planfiing and Develop-

. ' . ment Office

. Special and Major Projects . . _

Section - = '= - =" = = - - - - - - - Planning and Develop-
" . . - ‘ ment Office

»

‘ . e
Subdivision, State and City )
Improvement - - - - = - = - - - - - Water Sales and
» . " } - Service Divisions
s NEWLY ESTABLISHED

.

District: Honolulu, Windward, Central, Leeward

- ' R

Office of Planningvand DevelopmenE ‘ = .

Operations Support Services Division

8

" Manggement Improvement Office

L4




153

RMRTUECM y

30TI3STd
pIemsoT’

30T113SIA
TeI3zUSD

.mMHm.mQZDOw BUHMBmHQ,NAmmDm YAL¥M J0 QUY

%

L a¥n

+

~

09 dEsodoydd




154
In addition to providing more pérsonal.ahd convenient

service to the public, the Districting Plan would contribute

to operational efficiency. Some of the practical results of ..

-.a

ot
,Dlstrlctlng as they relaté to operations and costs are in-

4

. cluded in the following paragraphs: ' .

1. Implementation of the Districting Plan pro-
vides an opportunlty 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 51gn1f1cantly by placing
ﬁ more of the Board's service functions in the
field and closer to where they are needed.

3. Vehicle and field equipment nepair should be
markedly improved and costs reduced by moving
e 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. Dlstrlctlng will result in quicker response to
emergency 51tuat10ns and customer complaints.

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 contractore. At present, annual

A LIIEN &

groundskeeping expenses are as follows:

. 391pid4., ppV 54, 55.




L

T,

«©

ries and frlnge benefits. A good estlmate of total Operat- 's

Direct salary payments: $250,000

Medical, retirement, FICA: 62,500 ‘?
Vehicle, equ{pment, fuel: ) 200,000 o
TOTAL: . $512,500%0 .,

L . . o’

>

The Pritchard report suggests that this is an exorbi-

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 -

‘1 v

costs about a quarter of a million_ dollars per y/ar in salaw'

1ng costs for meter repalr is about $500 000 annually Mr._f,:
Pr1tchard speculated that if both meter maintenance and

groundskeeplng were contracted out, there could Ve%g yell be

3

¢

a sav1ngs to water cbnsumers on the order: of $500 000 annu—

ally.41 _ : o . if'._ e o

-

401pig., pp. 61, 62. . A

4lIb1d.,fp, 62, Manager and Chlef Englneer, Edward Lo
Hirata acted in December, 1974, to cut groundskeeplng costs
by recommending the transfer of the Board's Nuuanu plant
nursery operations and six facilities totaling 5.99 acres of
land to the Department of Parks and Recreation. At the
present time, ald of the lands and fac1llt1es in gquestion -
are being used for parks purposes.r Although thevDepartment -
of Parks and Recreation will maintain the l&nds and prov1de
recreational 1mprovements, ownership and rights of -access
will remain with the Board of Water Supply. The transfer is
expected to reduce the Board's groundskeeping: expenses,‘and
at the same time provide the public with enhanced’ recrea-

tional opportunities. Documents ‘relating tg.the transfer '
are as. follows: "A Review 6f Land Holdlngsr Requlrements and

Land Policies of the Board of Water Supply," a report re-
leased by the Board in June, 1968 Edward- Hirata's letter of
December 19, 1974, to the Board recommendlng the transfer,

- ; ~

13
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R B FIRUREN o . . ) :
L e G - : ‘ s
° - ) At this writlng, 1t is too soon to know whether the =
. ﬁ. . +
f#;,;[“ L Boand, 1ts management ard sgaff w1ll respond p051t1Vely
. . “?F, &> . -

TN o toward"Mr Prltchard's concepts and recommendatlons. The;_l

P ‘e s
. © R >

wrlter belleves that these management concepts and recommen—
dataons should ‘be put 1nto effect and that the result wrll

be benef1c1al to the Board and to 1ts customersAEhzoﬁghont

“ ¢ oahu. & n
- B "’-- . -'_‘.. g .

R R It appears ‘that sav1ngs from” the D1str1ct1ng Plan and

"“belt—tlghtenlng" measures undertaken by Manager and Chlef

e 8 ff Englneer, Edward Hirata, w1ll come too late to prevent a.
. water rate 1ncrease July 1, 1975. The’Board' most recent

ST ';v-b rate 1ncrease bccurred in 1970. Id September of that’ year, . : :
. wR W. Beck and Assocmates recommended and the Board .

adopted the +following schedule of rates.

A monthly service charge based on meter 51ze plus

ung

S. 37 per 1,000 gallons for the. f1rst . . o
50,000 gallons, - :

.30 per 1,000 gallons for the next Y L
350,000 gallons, » ‘
A\l
.22 per 1,000 gallons for the next
: 1,000,000 gallons,

' o S 17 per 1,000¢ ga§;ons for. the next
! I BT l 400,800 gallons.42

-

Edward -Hirata's letter of January 8, 1975, to Mayor Frank E.

Fasi advising him of the proposed transfer of lands; and -
'Mayor Fasi's ‘letter of January 17, 1975, replying to the’ |
'Manager and Chief Engineer and: acceptlng the transfer in
pr1nc1ple. .

L~

: 42, . ' Beck and Associates, Water Rate Study
S . (Seattle, Washlngton, R. W. Beck and Associates, September,
/‘ o A 71970) r p-‘ I 5. : . . ) -0 ) '

s
N
>
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In the Water Rate Study, R. W.. Beck projected the.,

s

~ -Board's operating expenses and revenue requirements from

_fiscal 'year 1971- through fiscal year 1975, and stated that
A e _ '
the new rates should be adequate to meet revenue reqlire-

" ments ‘through June 30, 1976.43 UnfOrtunately, R. W. Beck

unde;estfmated revenue requirements‘BQer the four year
beriod ending'June'30{"1974 by’$l,979,000,'or&3;2% of the
_Bpard?s tbtal 6pera§ing‘fevenue.44 ~The Board discovered and
publicized the existence oﬁ £he revenue-shbrtfall in Novem- -
, ber;‘1914. At the Boara's meetihg oﬁ_Novembef 20, Manager
' - and Chief Engiﬁeer repdrted that in»view of £he disparity
:petweenithe piojecpion and actﬁal performaqce; fhe Bdard
~would.be left with a balance of only $23,000 as of June 30,
l975.' If the present rate structure were maintained after
that time, there would be ;v$6,500,000'bﬁdget deficit by
- June 30, l§76.( The writer,'asthairman of the Board of
Water Supply, went on record with the.following statement:
In this time of recession &nd'inflafioﬁ we Board
members dislike even the thought of increasing water
rates. ~ :

(But) without a rate increase we would be ﬁoréed
*to initiate cutbacks in service and system

-

431pial), p.o1-7. )

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,
* Hawaiis: Honolulu Bgard of Water Supply, November, 1974).

The entire report is relevant. (Mimeographed.)
o
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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:

Oon December‘6; 1974,'thé Board received a letter from R. W.

- Beck and Associates explaining why their projection had been

wide of the mark: For thecxfour year period ending June 30,

1974, R. W. Beck underestimated operating expenses by 1.4%

and overestimated metered water sales by 5.4%. Over 40% of
‘ -7
»the $1,979,000 deficit occurred in metered salesﬂin FY 1974.

Beck predicted an increase in revenue from ‘metered sales of

o

$626,000 for that year, when in fact révenues déclined by
_$297,000. In fairness 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

o

variances in amounts over and under estimates are relatively
g . .

small when the time span and general economic conditions are

46

1

taken %nto account. Nevertheless, the Board is faced with

the.need to_raise water ratgg/in order to maintain its sol-
vency. , o
7

45John Henry Felix, Statement Q;Tthe Chairman of the
oard of Water Supply on the subject of water rates. Novem-
ber 20, 1974. = N
_46R. W. Beck and Associates, Letter to the Chairman
and Members of the Board of Water Supply on thé subject of
water ratés and revenue projections, December. 6, 1974.
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The writer is conV;nced after reviewing thé evidence |
that Fhe,mishandling of the cOmputér issue and the manage-
ment-deficiencieé revealed in consultantTLeo'C. Pritchard's
two reportg hav® contributed to Epe threatened deficit. ‘

Edwarduﬁirata inherited a truly challenging management
situation at the Board_of Water Supply when he becﬁhe Man-
ager and Chief Engineef in March, 1974. Duriﬁg the past

1 . L ol

year, M;.'Hirata has earned the respect and confidence of
every mémber of the Board. The members themselves are coﬁF
mitted to providihg the executive leadersgip necessary to
ensure that the Board will carry out its responsibilities té
the public both effectively and efficiéntly.

As a step toward meeting these respon51b111t1es, the

writer would like to conclude th%s chapter by .offering a /%?7 4
‘ : !

/////;tatement of the Board's primary responsibility and listing

management objectives for the Board to attain.
The primary responsibility of the Board of Water Supply
is to provide the people of Oahu with an ample supply of

high gquality water at the lowest possible price.

a 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\administrativeAbroc—
. esses.
, & .
. 3. Full cost consciousness and cost control. : ' .
4. Continual review and improvement of the organ-
ization struc*ure and functional relatlonshlps
0 within the organlzatlon.\

2ot

173
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5. Effective communication between the Board and
other government agencies, and between the
Boasd and the public.47

47Issues, Goals and Objectives for the Seventies and

Beyoﬁd published by the City and County of Honolulu, pro-

vides a model for the establlshment of goals and objectives

S

by municipal agencies.

T
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Chapter 5 =«

THE SEWER ISSUE

.
'] &

" The questlon of whether to comblne water supply opera—

‘tions -with sewerage functlons -became an 1mportant Island-

‘w1de issue in the 1974 electlon campalgn, it may become an

L ~

1mportant issue again in 1976. 7

The first 38 mlles of Honolulu”s san1tary sewer system

was\completed in 1901. From that Year untll 1913, the
/Terrltorlal Board of Health operated the sewer system._ In |
31913, the Terr1tor1al Leglslature authorlzed the transfer of
water and sewer functlons to 'the Clty and County -of Hono- /
lulu.l F;om 1925 to 1930. the Honolulu Sewer and Water Com=" Q
mission helped’ upgrade the administration of the system. In
1932, two years agter the HS&WC merged 1nto the Board of -
Water Supply, the. Board turned over all -sewer plans and
records»to‘the Department of Public Works, C;ty and County
of ﬁonolulu. Astmentioned in Chapter 2, Frederick Ohrt and
his staff were primarily eoncerned with‘water supply, espe-

a

qially the conservation of water resources, and they favored

s

. returning sewer-related functions to the City-so that they

could concentrate fully on Oahu's water supply problems.
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The sewer and water systems re%ained completely separated

¢

, from,1932 to 1974:1

The sewerage system has expanded over the years to '

meet increasing demand: from 38 miles of sewer mains in
- . /_? . . "

1901, to 175 miles in 1930, to over 300 miles in,1948. By

late 1973 the systém included eighteen sewage treatment.

plants, forty two pumping stations and over 1, 300 miles of
(4

sanitary sewer mains. While these figures show cons1derable

\ growt%‘and investment 1n Oahu's sewerage system, it should

be kept in mind that no sewage treatment plants are pres—

12

-ently serving metropolitan Honolulu. Over 55 million gal-

lons of untreated sewerage are being “discharged 1nto the

ocean through,thedSand Island outfall everybdayl We can

'expect this situation to change within the next few years.f

When' the United States Congress passed the Federal Water
Pollution Control Act of 1972, the elimination of the dis-

charge of pollutants 1nto navigable waterways became a

national goal. The Sand Island Sewage Treatment Plant is

already under construction, and plans are well underway for

the Honouliuli and Kaneoh&Xailua plants. The Sand Island

Plant will have the capacity to treat 82 million gallons of |

lBrown and Caldwell, Study of Financial Policies and
Sewerage Servige Charges ‘(Honolulu: Honolulu Board of Water
Supply, 1973), pp. 72-l, 252, 2-4; George F. Nellist, "Build-
ing a Modern Water /System," p. 3. L e

fl‘

N

«h

2
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sewage per day, the dlscharge of raw - .sewerage into the ocean

° ’ Q o

off Honolulu will become a thing of the past. 2

w» ,. «

Although the Division of Sewers, Department of PubllC'

&

aWdrks, operated the mun1c1pa1 sewer system from the 1930° s

- until 1974..pr0posals were made onm.tlme to/tlmerto combine

. Supply to’

water supply’ and sewer functlons on Oahu. During the late

3

-

,,%60 X qéd early~l970 s, suchgjroposals began to recelve

serious conslderatlon and signdficant support in the- commu—

s »

'\\pnltya - . (' c

[

. In 1969

Mayor Frank F Fasl asked the Board of Water

. ¢ .

arry out a study of the feaslblllty of consoll—

-

dat;ng the ‘Division of Sewers under the Board The Board
& ~

hsubmltted audetalled,meport 1n October, 1969. Ihe report

concluded that, "Under joint operatlons, the'consolidation

.

" and ellmlnatlon of dupllcate functlons and the completlon of

-
long-range programs on a fully coord1nated»bas1s could

,result in sav;ngs and pubch beneflts in the form of im-

134

proved water andjgewer services. The report suggested that

e

the success of a comblned sewer—water administration on Oahu

would depend on establlshlng a sat1sfactory method of fund-

"ing sewer operations. Sewer operatlons could be fully sub—

-

sidized by the City, or funded by assessrng a sewer user

- .

2Brown and caldwell, . pp. 2-2, 2-6, 5-8, 5-11; U.S.
congress, Federal Water”Pollutlpn Control Act (P.L. 92-55)j
Izaak Walton League of Amerlca, A Citizen's Guide “to Clean -

Water (Arlington, Va.: Izaak Walton League of America, under
contract with the U.S. Environmental Protection Agency,
1973) . The entire publication is relevant.

.

a

e
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ome combination-of ‘these: two me€thods. The o

: N ', cHarge, or by :
<report recommended that,’lf a merger were to occur, the L

- v

2 _~ ' ‘ Board should be’ grantedcauthorlty to establlsh sewer service -

e

P
s

e : <ﬁrovements and operat'ons é e )
s : . - ) 2 \"‘3}:.J o B
The Board's Report llsted.séven,arguments favorlng I o
/ o “,_1‘.. < ;;, E s : J - " %
jolnt admlnlstratlon- ' ' '

S ] / l. There would_be 1mproved cohtrol over de51gn. ) .
/ - and englneerlng, both Wwateryand. Sewer opera> - ' .

/-7 . . tions uwtilize similar hydraulie facilities =

¢ _ - o such. as pumplng stations, treatment plants and

| - .plpellnes. L . Co .

‘y) .. -
“ e . . . o

.

2. There would be increased effectﬁ&eness in terins
g of the prevention of water pollutlon and the ’
reclamatlon of waste water.

3. . There would be 1mproved coordination in re-
search ﬁlannlng and constructlon. e
? } . 4. ,The Board of Water Supply has the .capability to
handle bllllng and collectlon procedures for. ’ o
- ' ' sewer service charges. . '

- ' .

There would be a sav1ngs in manpower due to B - )
: the joint use of personnel: inspectors., maln— ’ < p
. X . tenance ‘men, pump\operators, technicians, o ’
groundskeepers, etc. - . -
L v R .
6...Integratron would mean ‘that ‘the joint use of Ny, °®
facilities, laboratorres, field offices, yards ‘ ‘
and storerooms would become practlcal
7. _The 1ntegratlon of sewage pumping operatlons
into the Board's ~telemetry, supervisory ‘con-
trol and computer systems would be practical. -
. and would increase over all operatlonal effl—

C1ency

-3

S

. _ .
- . . £
.

. R E .! . ¢
s . ~3% Preliminary Feasibility Report on the Proposed : : .
Consolldatlon of the Division of Sewers, .City and County .  ~.« ° ]
. Department of Public Works§ Under the -Honolulu Board of Wated”
Supply (Honolulu~°Honoluiu Board of Water Supply, 1969),, ”"

S PP- 3-5. P

“ B N ) » .. <
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\)‘ . . . ) . " "\'p‘» i)‘j% ‘- .
EMC L7 . . PR ‘ 3.




-

‘water supplies,'pipelimes, etc.

-the voters. 1n Novemher 1972. _ .
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down to a potentiil pnblic relations pro lem: people might

oppose joint administration on the grounds that it wo@ld

increasesthe possibility of sewerage contamination of fresh
4 The Board's report made it

clear that the weight of professional opinion favored the

N
b

.merger offthe sewer system under the management of the Board

of Water Supply: )

In the Sprlng of 1972 two events occurred that were

o

slgnlflcant for the sewer—water merger and 1nterest1ng As a

-

case.study in 1nterTgovernmenta& relatlons in Hawaii: the

3

State meglslature considered Senate Blll 1437 which proposed

the transfer of sewer functlons to the Board of Water‘Supply,
4

and the City Charter Comm1ss1on/yoted~to adopt a proposal

mandating the transfer of the sewerage system-from;the'

1

Department of Public Works, City and County of Honolulu, to
the Board of Water Supply.’ﬁThis'proposal became part ofEEhe

. LY
Revised Ch@rter for the City and County, and was accepted by

2
.

er was wrltten by ‘a Charter Commis-

47 14
H

The Revlsed Cha

sion composed of respo‘slble and knowledgeable c1tlzens who

met and deliberated fo a year prlor to the 1972 general

eledtionsi The members of the.Commlsslon wanted to 1ncreaSe

)

the bpénness and responslveness of -the City government to

. .)\ 7

-tha eople of Oahu The Comm1ss7on hoped to shapé a Clty

L’

J S 4Ib1d., pp- 43,, a4. | '

oﬁﬁa
3,
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ievernment'that could not‘only meet'people's needs, but
~anticipate their needs for the future.> \
The Charter Commi:sion considered the responsibilities

of each agency of the City government. George Yuen, Manager
and Chief Enéineer of the Board of Water-Supply, testiéied
before the Commission and referred to ,an Amerioan’Water
Works Association (AWWA) Committee Report on the joint ‘

- . 4 - g e
adm{nlstratlon of water and sewerage facilities. The AWWA

Report concluded that "many of the administrative and oper-

a

ating functions of the two services are in general so_paral—'

lel that some form of joint operation is“both economical and
highly desirable." Maﬁyjof‘the 1,079 cities joining in the
study reported that joint;administration provided better

~

coordrnatlon as far as Waste water recycling: wag concerned

N,

‘ Comblned operatldns were judged slgnlflcantly mgre economi-

. e
@ &

cal in. terms of admlnlstratlon, engrneerlnggizd’oﬁeratlons.

A&g the studyﬂnqﬁed a slgnlflcant natidnwide Trend toward

. comblnlng ager supply and‘waste water functlons under a

single admfnis%rative(roof. Half of the cities with joint

AR - . ® 0

® administration"estimated savings resulting from"joint admin-

1stratlon of up to 393 for admmnlstratron, englneerlng and
o

design kosts. '%hree out of flve of the respondents

n

- .
3 ‘ = - N . P (I

" Spinal” Report of the Charter Commission, City and -
- County of Henelulu, 1971- 1972 (Honolulu: Charter Commission,

City andlpopnty of Honolulu),, pp. 1p 7. . o

&o

A

-




‘and collection costs.
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X r

estimated savings of up to 39% in operations, maintenance

6

Mr. Yuen's testimony and the Board's reputation for

efficiency provided the context for fhe Charter Commission's

discussion of a transfer proposal. At the meeting of -

*

.April 11, 1972,“Commissi6her Daniel Tu&ﬁi:%of the'Uhiversity

Qfﬁﬁawaii, informed the members of the exibstence of Senape
Bill 1437 then under consideration by the State Legislature.
Senate Bill 1437 ordered the merger 6@ county sewer opera-

tions with the county boards of water supply. 'Dr.'Tuftle

was convinced that the Bill was an unconstitutional viola-

A >

tion of Article VII of the Hawaii State Constitution. The .
Article in question prevents the Legislature from transfer-

4

ring an agency from one department of the City to another:
Charter proviéions with respect to a political sub-
division's executive, legislative and administrative
'structure and organization shall be superior to
statutory provisions. . 7 .
Qf' Tuttle-advised the Charter Commission to consider

a proposal“ﬁhat would transfer the functions of the Sewers

Div;Sion, Department .0f Public Works, to the Board of Water

Y

<

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.

7

\

Hawaii, Constitytion, Article VII, Sectiqn 2.




168

Supply in order to prevggt any conflict between the Clty and
8

o

the State over the passage of ' Senate Bill 1437.
,. Mrs. Mildred Kosaki, Charter Commission Seeretary,

* suggested that the Commission should at least consider thg

,transfer of the BWS tb the Sewers Division, Department of

! .
® Public Works. Commissioner David Trask objed%ed on the

.grounds that the Board iS‘operated‘more efficiently than the
Sewers Division. No eg%denee was brought forward +to support
this cdntention; ﬁévertﬁgleSs the members of the Commission
accepted it.% Mr. Trask moveéa¥or the tentatiﬁé'aéoption of‘

a proposal that would provide for the transfer of sewer

operations.to the Board of Wter Supply yithin three years

of the effective date of the Revised Chartér: The record 7

shows thathr. Trask's motion was carried by the affirmativ

‘vote 'of all éight of the Commissioners present atfthe/meet- B

ing.9

At the same time the Cha:ter.Commiggfbn was consider-
ing the transfer, the %}até Leéislatuie‘was deliberaéing
Senate Bill 1437. The Bill was the work.of Senate.President

rDaéid McClung. Its aim was statéd clearly andhdifectly:

The purpose of this Act is to transfer jurisdic-
tion over waste disposal and sewerage systems- from
divisions or departments of countles to boards of

S : . ¢

Charter Commission, City and County of Honolulu,
Minutes of the Charter Commission Meetlngs, Meeting Number
54, Aprll 11, 1972, p. 18

<

9Ib1d., pp. 18, 19. =

o
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.water supply in countles w1th a population in excess

e of one hundred thousand.l10

“The rationale for the transfer was also clear. The
Federal Water Quality Act of 1965 recqgnized the. high cost °

of - planning, building and operating modern sewage treatment .

facilities, and provided that th® Federal government would
']

. . A ) _.‘ . .\
reimburse States for up to. 55% of the cost of new sewage
. . s S : N -
treatment plants. But rejmbursement 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: V
1. Wastewater dlsposal is closely related to water
supply; both functions should be operated and i
administered by a single entity in the inter-
est of eff1c1ency, economy and publlc safety.
2. As an autonomous agency, the -Board of Water
Supply can issue revenue bonds on an incremen-
tal basis in order to finance the develogment
of sewage treatment plants w1thout undue hard- <L
ship to the taxpayer.ll | \ ' «
"Hawaii had commltted funds for the bulldlng of seWage
- treatment plants anq/Senate Bill 1437 was intended to pro-
videfﬁrotection for the State's investmeﬁt. . : i
< Charter Cdmmies;on Chairman,'Andrew Img, took a lead-~-
.iné role in coordinating action between the Commiseiqn and
T ] ’ _ o .
the Legislature. He made sure that copies of the Commls—aa
- . - II/
sion's transfer proposal were made available to both HAuses
loHaﬁair, Senate Bill 1437-72. 2 o _

~ 1lipig.» | , N




'Senate’was primarily concerned with receiving reimbursement
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$

of the Legisﬁature. He conferred with Senator McClung, and

informed the Commission that. the Senator was "sympathetic to
\ ) - S

the opinion that the matter of the transfer should be solely

'within‘the jurisdiction of the Charter Commission and\the

.City and County government. McClung pointed out that the

L

-

from the Federal Government for State funds committed to

E]

"build sewage treatment facilities. And since the State had

committed these funds, it had thé right to transfer sewer

functions from one department of the City to another.‘ Dr.

Tuttle's response to McCIung's position was that the Legis- ~

X

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 Supplg.12

The Legislaggre-was sﬁtisfied that the purpOSe of pro-

tecting the State s investment in sewage treatment plants

°
il

“would be achieved by the Charter Commission s proposal to

transfer sewerage operations to the Boaéd of Water Supply.

As a result, Senate Bill 1437 died in the House. /

Article VIiI, Section 2, of the Hawaii, State Constitu- -
‘_tion Wthh prevents the Legisiature from transferring

Charter mandated functions from one City de/artment to

o ,
another, has/not,yet been tested in the State Supreme Court.
' /" “ 3 *

i

12Minutezs of the Charter CommissiOn Meetings, Meeting
Number 55, April 13, 1972, pp. 11,°12. |
/ .

o -

/
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" In the opinion ef‘th City Corporation éouneel, the Legisla;
o o pv ture has the authority to’allocate responsibiiities to the
‘Clty, and 1t may remove functions: from City control and .
3 return them to the State, but the Leglslature ‘may not trans—
.- ) fer functlons from one_Clty department to another:l3 °
In Octoher, 1972, the United States Congress passed
importantAamendments to the Federal Wa%er Pollution ‘Control .
Act. The new law provided that the States were‘no longer
required to commit funds for the construction’ﬁf sewage
- treatment plants; fhe Federal share of funding was raised
to 75%, with local governments paying the remaining, ex- B~

penses. So, with the passage of the amendments to the

Federal Water'Pollution control Act in the fall of 1972, the

=3

N o, w

d i ration7Ae for Senate Bill-1437, mandating the transfer of
t B ' sewer operations to the 'Board of Water Supply in order to
protect the State'srfinancial commitments, no longer ex-
. isted.14 n . _ ‘ |
v o ‘
9n November %, 1972, the yoters aceepted the Revised
Charter by the follow1ng margln.: 0 o
*. Yes. 08,672 . %3% v ’
YL NG 20,274 17515

l3Richard-Sharpless,'Corporation Counsel, telephone
conversation of Novembersl2, 1974, confirming a memorandum‘
1ssued<hovember 6, 1974. )
o~ dl4Federal Water Pollutlon Control Act, Publlc Law
) 92-50

/o . 15 S :

Honolulu Advertiser, November 8,~1972; pP. l—lA._ <
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Section. 15105 of the Revised Charter mandategs#"the
< . g

orderly trahsfer to the Board of Water Supply . . . of the
sanitary sewerage systems of the City." 1In June, 1973, the
City Council passed a Resolution setting January 2, 1974, as

the effective date of the transfer. On that date, the Board

o

assumed the full responsrbiiity.for thexplahning, engineer:f
ing, construction, operation and financfng of the sewerage
_system. ' -

The financial aspect of the merger became cruc1al
Operating expenseswfor the Sewers D1v1slonv1n»F1scal Year

© -

q\ 1973 were $7.3 million, and these expenses. could be expectefi

to rise with the Island-wide modernization and expansion of

' L) R >

the sewer sygtem. Capital e7penditures for the Sewers Divi-

sion had averaged $5 million to $6 million, per year. But

. \ =\
for the next several years the Board of Water Supply would

have to spend an average of $11 mllllon, per yeaf‘ In order

— N

to meet Oahu's growing need for modern sewerage serv1ce, the

.

/ ' magnitude of the capltal 1mprovements 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 system.to—meet Federal and te water
' ‘ ‘ ¥

@

© gquality requirefents. 8 - . - 4
.Sewerage treatment piants will be especially expen-
sive. The Sand Island plant will cost over $44 million; the
Honouliuli plant, ov4§ $50 million; and the Kaneohe- Kallua T

4

/-
plant, over $¥gémillion. The Board would not have to.shoulﬁ‘ .

o . L

.

L o . ¢ . ¥ . X : s,

: . . R - 3 R

3 P . & P N “ v

3 *' A . ks ']

A ) . .

/ VARG

. ] 1]

’ . der the entire“ ost of these facilities. The Federal Water /
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v

Pollution Control Act wiilfprovide 75% of the funding, and

16

the State of Hawaii can be counted on to pay I0%. But in

order to qualify for this-rederal and State assistance, the
Board ‘would have to adopt a"sistem of user charges to ensure ‘
that all of the recipients of waste,treatment services pay
theiroproportienate share of the costs of operating and

maintaining the sewerage tregtmeht i;acilities.17 The con-
cept of a sewer ser&iee user chargeéis basedron‘the prihci—

- ‘ple that, whenever possible, the.individual or entity
. < . . “ B

benefiting from a municipal service ought to pay a fair
share of the cost of ,that service. - It is an illusion to

bury the cost of'sewerage serviee amongfother munidipal ex-
- ° N ’/' v ’ v - < .
penses financed by ‘the City préperty tax. It is much more

~efficient to igglate"the indiVidual'sashare'of the expehses

‘when this i#/p0551ble (and 1t is p0551ble in the case of

»

sewer services), and requrre the 1nd1v1dual to pay an equi-
table user.charge. When the thlzen pays~the user- charge,

he has an increased incentive to hold sewerage off1c1als

‘(and perhaps the c1ty admlﬁlstration) respon91ble for the 2

© -

efficient operation of the sewer system. ' . .
p ] .

- L3

The national trend is clearly toward the sewer serv1ce o

user charge. A survey conc?acte% 1n 1969 b)s, the Amér.lcan

\ Water Works Association among .2, 500 citles W%&P populatlons

-~ Kx v
- o - \fﬁ ' < ? oy
: g Hawaii, Revised Statutes, 1973, Act 118., - 19
17Federal Wate Pollution Conttrol Act, &972 Sectlon
204; A Citizen's Guide to Clean Water, p. 32 v

- 7 . g Jé{l N -
.. / . . «
[ q & - . -~ el
» o 4 * N
P
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- . -

exceeding 10,000 showed that the number of cities deriving
revenuesgthrough-a sewer service user charge had increased

to 83% of the cities responding to the survey. Today that

L

. figure \is closer to 90“ 18
In March, 1973, the C1ty Council authorlzed the flrm

of Brown and Caldwellw Consultlng Engineers, to undertake a

study of the waste water system and develop an equltable o

l\{ .
¢
] - means of recoverlng the gosts of operatlng the systemn.. ‘

- /
Brown a?ﬁ Caldwell completed their report in November, 1973.
They-recommended that'the residents of a single family home

be charged a base rate of $5 25 per month and .22 per\l 000

-

gallons of metered water consumptlon up to 11,000 gallons.
/
Since the typical single family home Oahu uses about

8,800 gallons of water per month the ayverage sewer service

A

charge for residential users would be 47 l9 per mogih
Charges for non-residential users would be based on the size

of the water meter-and on either the amount of metered water

4

cons tion, or metered waste water discharge. The charge

for pumping a cesspoo would be $18 per service.

3

N .
~Cesspook§mpmping has been a difficult problem for the
city and éounty over the years. There are about 16,000

'desspools on the Island of Oahu. Approximately 9,000 of

Y ’ ) ‘ 7F:\ A3 ) ] . .
% 18 . PR . . . 3 -

Committee on Joint Administration of Water and
Sewerage Faeilities, American Water Works Association, Vol.
63,-No. 4 (April,.1971), pp. 199-202; Honolulu Board of
Water Supply, "Board of Water Supply Statement to the
Counc1l " Honolulu, January 22, 1974. (Mimeographed.)
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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 aiéwell estimated that §$18

~ 2
‘would be a fair price for t occasional pumping of cess-
) . N . )

pooie,ﬁ They dlso recommended that a ceiling of $98 per year
be placed on cesspool pumping costs so that even if a cess-

A}

pool requires frequent pumping, the cost would not exceed
the annual cost of the average sewer service user ch?rge.

There was (no intent to penallze residents u51ng faulty oesb—'
\ s

pools. The Board's o\wectlve was to eliminate as many of

R

these defectlve cesspools as possible by extendlng modern

k]

sewer services throughout the Island durlng the next several
G .
years.19 : . ; o . '

The writer was convinted tHat the schedule of rates
proposed by Brown and Caldwell were'fair and reasonable in
their application to.all sewer service customers.l As Chair-
man of the Board of Water Suoply, the writer wegt before the
pubfic on three occasions in eariy December, 1973, to inform
the community about the’heed.tor sewer service user charéee.
The public was invited to testify and comment on the oro—
posed charges at a hearing extending over three evenings, in
.three major populatlon centers of the Island: Leeward Oahu,
Windward Oahu, and Central Honolulu. Sectlon 7- llO of the &

< City Charter oermits'the Board to hold public hearings at

its own convenience in the Board's Public Service Building.
J , ) o

198rown 'and Caldwell, pp. 8-16 to 8-20,  11-15.

Y

v

5e
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But the members of the Board 1ntended to go beyond the let-

]

'ter of the law and provide a meanrngful publlc forum at
20

+

t1mes and places conven1ent for the people of Oahu.
N

The public hearings were well attended and they

-

became the forum for some spiritedfdistﬁssionm Several
citizens testified against the Eroposed'charges on the’
fgrounds that the proposed rates would penalize‘homeowners
‘using water to irrigate their lawns and trees. 'After‘all,
they contended. 1rr1gatlon water does not constitute sewage:
: so why should they be requlr d to pay a seweér serv1ce user>

charge on the basis of the1r monthly water consumption?

John’Luthln,_of Brown and Caldwell, replied that 1t ls,prac—

tically impossible to measure res1dent1al ‘sewage on a me-

' tered bas1s, there/;s not a c1ty in the natlon that meters

u

residential waste water, and that his f1rm is ]uStlfled in

Aassumlng that the amount of water taken into a home 1s prq—
{ N
portlonate to the ampunt of water that goes 1nto.the sewer-

: o A
age system.21' : . - o

Leeward res1dents were/g::tlcularly concerned aﬁéut

. . a d
the proposed user charges. Several of them contended that
4 . : %

the charges would_be particularly burdensome since the Lee-

ward side of the Island is relatively dry, and lawns requ}re

p — —

204onolulu Board of Water Supply, "Opening Statement

by John Henry Felix at Public Hearings on Proposed Sewer
System User Charges," Honolulu, December 6, 1973. (Mimeo-

graphed.)

~2lHonolulu Advertiser, December 5,-1973, p. 1.

-

N
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BT “somewhat more 1rr1gatlon 1n Leeward Oahu.~ Other Leeward

\r v

’ . resldents-complalned that the $18 cesspool pumplng charge
,would be unfaIr to peoplejln thelr d&stnlcb because of“the

hlgh number Bf cesspools on the LeeWard slde.' As Chalrmanﬁﬁﬂ"a
“of tﬁe Board,ofAWéter Supply, the wrlter assured the Gltl—uf;
/"’ , %(y . " Ca

. w'“:; - _zens thatéthe $18 pumping cha;ge woul&ﬁbe used tQ 1mprove N

o
.

R U S serv1ce (1n fact, whlle cesspool pumplng was under the. a»“: ’

L mr -
Y o

*VA‘ < Board«s admlnlstﬁatlon, Fhe waltlng perlod er cesspool

' A;nvg ' ?umplng was reduced ﬁrom upwards of teh days té just a s1n~*‘.

;.': - ~ gle day in mbst/EErts of the Islaﬁa).g%;%whe‘wrlter,advased

-,the c1tlze;s that the sewer servmce user charges a;e needed

I »1f Oahu S sewer system is to quallfy’for Federal- fundlng dhd

w'_ E L }Comply Wlth Federal and State law.23 v l . T -
' Our efforts notw1thstand1ng,,the publlc reactLOn in

, .
°

r oSS A

. the Leeward District was partlculdrly negatlve. Thrs reac-

tion was eSpec1ally s1gn1f1cant because/Leeward resldents ,
o ” !

found a leadlng Island polltlcal figurey George Akahane ~%he

Ve
. 2!

Clty\Counc1lman representﬁng Leeward Oahu, to lead the bat—

-T‘:n' v

‘tle agalnst the Sewer user change. ~ A “r’,%;q

/ _ At the Detember 6 heargng at Washlngton Intermedlateg
B N ) , - e
School ln centr@l Honoiuluh buslnessmen ralsed 1mportant

objectlons Fo the proposed charges: Del Monte and Dole 'gbf

}\ N \ off1c1als polntéd out that thelr companles already Opefhte |

) " .
4 " R \ .‘\‘3., at "
. . ) . . we " ,w,

o QZHonolulu Board o - Water Supply, B. W S Weekly NeWs
", .~ ‘summary, Vol. 2, No. 43, November 8, 1974.

-

23HonofluluA'dvertlser‘, December 6,f1973, p.tAl.
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' . ,at an annual loSs, and the additibnal charges could af%@ht
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h)

thelr ability to conduct bus1ness on Oahu.

Meadow Gold Da1r1es,

g "
e *

Hawallan Tuna

I

Packers, Ltd., apartment*and hotel o

13

owners spoke og reduced proflts and the necess1ty of hav1ng

o : ) to pass some of the user charge on ta thelr customers;' Fred
L W .

Benglon, Dlrector of the Tax' Foundatlon of Hawall, suggested
- that. the Board reduce the proposed charge by lowerlng ‘the

- i ; ’ $5 25 mlnlmum mOnthly rate ahd relylng more on addltlonal

S . " metered charges. Bennlon also suggested that some .scheduled

sewer projects be delayed in order to reduce the tax,burden
on Oahu resideﬁts.v City Councilman,

Frank-Loo, told the

meet1ng that he hadoasked the. Clty Counc1l s research of—

flce, the Offlce of Council Serv1ces, to examine "the ‘in-
o ~ equities" in the proposed, sewer service user c‘:harges._24
e . ) ' IR . . : , - Co .

On January 22, 1974, the writer went before, the City

f E . Il
At . . < [ kY !

Council to make, once again, the caseffor.proceedingQWith

A the merger and adoptlng the proposed sewer serv1ce&user

g ~ A »
iR o " : ‘,.Q [N

- q'7 charges-‘ . . C

N o
a e wa L L ¢ @

= L , ' This entire matter has been considered by the «
_Charter Commission and voted on by the people. To
. "delay or resc1nd the user ‘charge would.result in
. - S costly delays in the capital proYyram. In- addition,
S, ’ it would -be contrary to the EPA requirement .that a
L .service charge must be, or will be, in force before
Federal. Funds will,be granted. To reconsider the
: entire ‘propositioncat this time would be‘costly,
L would endanger our quallflcatlons for’ Federal Funds,
- ' and would be a serlous blow: 't@ the morale 'of our
employees. Since a service charge must be 1mposed
- : regardless of whether the sewer . function is located »f

—

" Ry
» - v,l?

241pbid., Decembétr 7, 1973, p. Bl:, =~ . ¥ g

\
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- J
. ‘ v, In the Board of Water Supply or some place else, we
by oo belleve we should be allowed to proceed. . .. .%5
& - . . .
-~ R ‘Two weeks later,_a? the February’? meetlng of the
RS . *
Board of Jater Supply, the Baard foryally adopted the sewer
i K _service usder charges and_Set April}, 1974, as the date when

. 5 ° <. . . ) o, ‘_.‘
i - these charges qoulg-become effective, City Managing Direc-
. - o . 'h‘ ..‘ ’ .

tor, Paul Devens, appeared at the meeting and_assured.the

i

-~ ‘Board and the public thit the City Administration is com-

. q . . . T .t o
. “”mit d to redug;ng property taxes to offset tﬂe sewer serv- .

I 0 b5 ~ 2 - . -

=" _ide user charge.26 ) ;///// o ’ 9; &

/\ti the Clty Counc11 meeting of March Ig’ less: than two \\

' 1 weeks before the effect&ve date of- tﬁe new ‘charges, Councxi—.

> S ‘

o ~ 'man George Akahane 1n_ oduced W0 momentous/resolutlons.

2N , - The first- calfed for the postponement of the eff::tive d?te
T of the sewer user charge frOWyAprllPl, to .Decemberx Bf, aﬁter

S

the Ndvembeﬁ\electlons.' The second resolutlon would allow

—
_ - ) _ : L ' N .
- ‘Q% " the voters in the Novembeg electiong to. transfer sewer oper-

.. . ations Hhck>torthe DEE%:Eant of PubZic Works.: Councilman'
T - L ' - : R _
| o Akahane mader his position clear atla'Board of Water Supply

**-  meeting on March 28:" . : I S .
. - s ) i - . : . . A N
" ) ) I agree that the mdst ffrc1 nt way is to‘put
A a" water operations under one Yoof.| I feel weéry, -
strongly, and I am speakipng as jist one Counciiman,
. that all water operatlons_should be under C1ty
supervissan. . . .
b " The transfer of &he sewers to the Bo%Ard gf Water
: ' Supply was included 1in<the. revlsed C1ty Charter , P

a L. . “ . . d‘.‘/.

*

. e

Honolulu Board of Water SuppIy, "Board of Water Supply
Statement to theé Council," Honolulu, January 22, !yg74 -
. * . (Mlmeographed ), . - R

E3

\
o . T : 26Honolulu Advertlser, February 8 l974, pp ﬁl A6

7 : H 9
- ' . -
. v % o / i .
I . ) - N : -
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approved by the voters in 1972.* All issues were
lumped together. . « . One of the unfortunate things
in the Charter is that people voted for the transfer
without knowing a sewer charge was ‘to follow.27
L3 .
There¢ is a good deal of merit to Countilman Akahane's
4
position. 1In the chapter on institutiénal response to water -

supply needs, the writer discusses the relative m%FltS of
l. a » 4‘}»\

three alternative directions for ‘Oahu’ s~¥ater ‘supply system.
y o -

modified semi-autonomous.status; prlvate_ownership;,andk as
Counciiman’ Akahane has suggested, . operation of the system by ’

the:City and County. The writer has conSistentiy'and pub-

.

Jdicly maintained that these three a;ternatives should be- %
>

carefully and objectively examined the public should be

S

well informed about them, and the electorate should have the :

-

opportunity to make an intélligent and informed choice among
P . 4 e

the alternatives. :

P

At the same time, as Chairman of the Board’ofxwater
Supply, the writer was commi tted to implementing the merger:
of sewer operations with water supply functions within thej
existing semi—autonomous framework. The electorat%ihad man-
qateé the transfer to the Board in November, 1972; and it

* ‘ v o, -~ - .o
was clear that a sewer service user charge was essential to

‘the lawful and effective operation of the sewerage system.

The time Had comg;to let the City Council and the pub—
; . .

L4

lic know that the Board would not give up the meggfr without

a fiéht. At‘the'A@ril'll, 1974 meeting, the Board vated to\:

. 2Tgonolulu’ Star-Bulletin, March 28,.1974. /
AN . '

‘L

]
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8 . request the:City Council to rescind ‘the two resolutions
introduced by Councilmahvhkahane~ the resclution.delaying.
the effectlve date . of the sewer, serv1ce user charges, and
the resolutlon(that would put a Charter amendment on the
November ballot calling for the return of sewer operatlons
to the Departmentuof ub11C*Works.28.
. .- At the City Coﬁicil‘meeting of April 23, six of theé’
nine~Counc£lmen indicated that since séwer~serVice user
~
& charges constitute a form of taxatlon,jghese charges should
be set by the Counc1l as the elected‘representatlves of the~

people, and not by n appointive Board. Douglas Carlson;

¢ . . .
the Advertiser's Cit ‘Hall Writer, expressed the opinion

.

L ’ Lthat thE Counc11 majorlﬁﬁ was moving, towaé%fﬁlac1ng a Char-

[ .
ter ame dment on "the November ballot calllng for the éoard

of Water Supply to rel;nqulsh 1ts.sem1¢autonomous status and

come under the direction‘of the City Council.?? ' o
. ‘ ,- . ¢ . / . . . ' .
The Board met. two days later and ‘Manager and Chief

N . . L. ' .
- Engineer, E@wardQHirata,,serVed‘notice to the écunc1l that

s . . - . ’ 0

4 delaying the éffectiée date of~tire=sewer gervice user

Ny T ;

. ) chakges to the.end of 'the year would be an expensive propo-
sition: ° - )

v
)

I think the City Council should be made fully ) 7
awarerof ‘the 1mpact of its actions. - Since they have \ ‘
deferred the sewer user charges for nine months, I o
think they have an obligation ,to pick up the ball

) - and reimburse us for whdt we've already spent. - C
P _ 2840nolulu Advertisar, April 12, 1974, p.-Bl. =
" ) > . N ool . . .
. - 291bid., April 26, 1974, p. a8, S
- | e
s [P AR
3 ~ By
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Mr. Hirata estimated that the Board had already spent,

$728,000 on the merger.3°
" At the same Aprll 25 meetlng, the Board took up an

‘important legal questlon. The Board had asked the Corpora-. -

1 . . . .

tion Counsel, which normally provides legal services for the
, K i .

QBoard for an opinion“as-to whether the Bdard, or the City.

Counc1l has the authorlty to set the effectlve date for.

4

~ sewer serv;ce-charges. The Corxporation Counsel hag answered

-~

that aIthough the_Board may determine the rate of charges, .
the City Council»has tﬁe right to set theyeffective date.
The . Board w%s not satlsfled w1th this reply, and, at the .

April 25 meetlng, voted to seek an outs1de legal oplnlon.‘

©

]Laterythat day,”YosRiaki Nakamoto, First Deputy Corporation

'Counsel,‘adviseddthe Board-that Section 7-116~of the City
Charter prohibits the Board from obtafning outside legal

assistanceksince?litigation-is not involved in the matter

der'discﬁssion. .Althongh the Board Qas effectively

blocked from seerng outeide legal assistance, the Board's

L

Aprll meetlngs constltuted a determined effort to prevent

the dlssolutlon of: the seweé—water merger.3t

i

The Board and the City maintained their positions
{

throughout the summer months. Coﬁncilman Akdhane's April

>
ot

30Honolulu Advertlser, Aprll 26, 1974, B- A8; Honolulu
Star- Bulletln, Aprll 26, 1974, p. §l4

3lHonolulu Advert1Ser, Aprll 26, 1974, p. Al4; 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 « .
% 1]

Board voted unanlmopsly to oppose the C1ty Charter amendment
that would appear on , the ballot,ln November calllng for the

transfer of the Sewers D1v1slon back to the Department of

. ' Puhdlc Works.32 ,l o o

.

~

P . A week later, by a vote of @ré (w1th a-majority needed °

for passage), the”glty Councll s Committee of the Whole re-

Yo

fused to vote out Councilmap Ak?iane“s resolution to amend’

City'Department of Water.

the City Charter and create“a ne
g . R,

Thus the issue for the voters to decide in Kovember was

| s - . . ‘ .
V . whether sSewer operatibns would remain with the Beard,, or be
. % 4 i & \ . ]
| ) transferred back to the City.33 s - ‘\
D ’ 5 . ) : s

On October 23, 1974, less than two weeks before the
general ele%t?ons, Counjelilman Akahané;presented his posigiomi)

¢ to the voters ;n‘the Advertiser's "Comméntafy" column:
n ¢ . ~J
) I CoIf Voters ‘vote on General Elecﬂ&\n Day in favor
) ‘ of returnlng the sewers program to the City, the B
 sewer use fee may be de red to 1978 or thereafter.
. : ) Further} ;he amount to be charged thereafter could
® be about $1.35 at today's costs, whereas the amount
\ ) '+ that each famlly will be assessed by the Board of
Water Suppl¥ effectlve December 31, 1974, if voters
~ reject the transfer, is $7.67 per month at_today's
cost.34" ; \
|43 ’ ‘
/ < the opinion of the wrlter, AXahane's pos;tlon
14 ° A N
ignored the value of combined operaEAOns, and 1gnored the

&} Q
fact that,the costs of bulldfﬁg'and operating a modern

1

i ' R 3240nolulu Advertiser, September 10, 1974, p. AS8.

3311id., September 18, 1974, p. A8.. )
‘. » ) . — f

34ibiﬁ¢, Octoper 23, 1974, p. AlS5. - ) -

%
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b Sewefigg system are unavoidable; they will have to bé paid

one way'or_another in order for Oahu to comply with Fé;erab,

law{_ Nonethéless, the wrifgr apdjthe Board recognized the -

gttrqctiveness of Akahane“s érgumént to’an,électokate al-

readg feeling the ill effects of inflation. The Board.

ve re@embered the sbiritéd opposition to‘thg\Rﬁoppséd sewer
o user charges at-the public hearings in Decémbefh 1973.:

| The Bogrd had Seen trying to infofﬁ,the public aboﬁt'

' the sewer issue from the time of the public hearing through ° .

'the spring and summer of 1974./i0g October 3, 1974, with the

N 3j u'eﬂecfion'stili a month away, the members of the Board agreed
, i | ‘ te appropriate éiO,OOOFfor a public iﬁformation.campaign y /
E.Q, , against§;h§ Gharter amendment. fhé Boafd based this«appto—, . .
'&A Ry ‘priation<6n an oral opinion frqm Députy Corppration Counsel g§ 1
4 \V J Nakamoto,>thaththe expenditure would be éroggnu A few days

L)
later, the Deputy Corporation Counsel issued a written opin-

1

|
1
- “ ‘ z ' i
s ~ ion to the effect that the expenditure of public funds for
ithe.informé?ion effort gbuld be illegal. He maintained that

- he had issued his ®ral .opinion without fully ‘understanding
1 ° :

: . .
the putpose ofy the appropriation. Mr. Nakamotq prohibited

. the use of public funds.on the ground that the fﬁférmation

~ % Coe ,
effort would serve a partissan purpose, not a publfg one. He ,

|

%,

)

cited Campggil V. Stainpack, 38 Hawaii 310, and his{bwn

4 Sruling of Jan@ary'26, 1970, prohibiting the City Council

3
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. from using public funds to support the reapportionment lof

the City Council as. precedent for his, deciﬁ:i.:;:?’?}D

_4:' In order to c¢comply Wlth}khe written opinion, the Board

. N
wvoted t@ rescind the appropriation at”a special meeting held.

October 16.. 'By rescinding his originaliopinion} the Deputy

.
.

Corporation Cpunsel dealt the Board a real setback. Valu-

able time was lost in the effort to laurich a "home gtretch".

3
“ i ’ . v ¢4

information campaign prior to the election. The Board was
prevented from including an informational leaflet in the

October billing to water custopers. 'In additign, the deci-
.sion meant that the éoard‘couyd no longer be certain of
having adequate fundsﬂto purchase‘neWspaper,spaée and radio
.tim?. . ) | - f/

The reversal of opinion caused the.Board significant

-

pubiic embarrassment. The Star—Eulletin and AdVertiser

editorialized that the Board had acted in a questionable
manner by deciding to appropriate $10,000 for the public
information campaign; The newspaper placed itself in a
%somewhat contfradictory position by ‘expressing avlack of -
confidence in the Board, wnile at the.same timé sypporting
the” Board S attempt to retain combined sewe —water opera-—-

o

tions. 36 oo e o

N . . n‘
35Honolulu Advértiser, October 17, 1974, p. A7; Edward
Y\ Hirata, Létter to the Honolulu Board of Water ,Supply,
October\16, 1974; Yoshiaki Nakamoto, memorandum to Ron
Bennett, \Administrative Assistant to the City Council Chair-
man, Jan ry 26,’1970 .

36Star—Bulletin & Advertiser, Octdober 20, 1974, p. B2.

A
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Despite this' unwarranted criticism, and in %?ew*of'

, ) their ownrcommitment_to keep'water and sewerYOperations‘
. N : ‘e St
‘. - together,. the five appointed members .of the Board, acting as
indigiduals, formed a committee"to fight}the proposed CharJ L »

L]

R - ter amendment. The Committee, for: Gomblned Water and Sewer .
- . - Operatlons spent app59x1mately $3, 000 for newspaper announce—ﬁ -
‘ . N R
) . ments and,tadlo t1me during the Week preceding election ddy.
< *

T ‘The newspaper announcements prlgted Questldh 1, ‘“Shall the

Clty Charter be amended to return the D1v1s10n of Sewers Ve . -f

from the Board of Water Supply ba?k to the Departmgitbof

)
-Public Works of’ the Clty and County of Honolulu°“ and asked '

[ A ‘ ¢ .

; - _.the electorate to vote "No" for,four.reasons. -

B 1. The transfer would result in the loss of close
A §§§§ . 7 . to one mllllon dollars already 1nvested in the
- & merger. . ‘ ) oo

[ - . . . N
¥ 2. A "No" vote would mean lower over-all cosfg of
N : administrdtion and operation. -

Ve 3. It would also mean better control of water

© P pollution. ' -y,

4. And it would mean controlled development of
: water re-use. - 2 . 5

‘ ~ " . v T T A
A total @ 30Q si&txfsecond announcements$ on three popular

Honolulu radio stations carr}ed substantially the same

. 2 < . ' -
V3 . p . . ' “
message.37 N N &, _ ‘ . _ .

> - . In the closing days’ of the,campaign, the,Chamber of .
. 5 - »

Commerce of Hawaii, the Hawaii Staté Federation of Labor and

. - . -t o 7
QU . - .

@ . " 375tatement from Fawqett-McDermott Associates, Inc., T

to the Committee for Combiné&d Water and Sewer Operations, )
November 10, 1974; Honolulu Advertiser, October 31, 1974, .

p- 4All. R
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: Lnternatlonal Longshoremen S and Warehousemen S Unlon
~ - B >
. (ILWU), Local 142 jolned the Star Bulletln, the Advertlser )?

[

and the Commltte& for Comblhed Water and Sewer Operatlons in

publlcly endorsing a "“No" vote on the proposed Charter 7.

amendment.” . {_ ] : .
¢ . . - - ¢ ’
a -On' Election Day the voting was so close on Question 1°

that it was late in ‘the evening before the results were

4 s ° . »

clears C e v . 0
I e . R “' . ; . : i
~ . o /
. : e N '
) . . . . ".-YES“ . | on Question l: . . - 93,944
/° o ’ ’ . b .
‘ , "No" on Qugstion 1: " 91,05138 ;

- . i,

3 . : A .
~ . . . . . i

By a narrow margln the voters had dec1ded to. at least

+8

”temporarl%y separate sewer servlces from water supply func-

\,\“

.tlons on Oahu. An analysls of the voting returns shows a

" 'heavy "Yes" majorltv in Pearliﬁlty, Ewa, Waipahu and ‘

y Waianae. The same Leeward areas.of Oahu'that had opposed

;'."' ‘ the sewer user45ha{9es at the publlc hearlngs prov1ded the

| votes to send sewer operatlons back to the Department of

‘Public Works. At least the Commlttee for Comblned Water and

\ , Sewer Operatlons could take some consolatlon from the fact
that the public information campalgn was effectlve even o
though it had been hampered by the Deputy Corporation

Counsel's decision prohibiting the use ‘of Board funds. The

dbsentee voters, those who hadpnot been exposed to. the

a

38E11%?n K. B%ta, City Clerk's Certification of Elec-
tion Results’, Honolulu, Hawaii, November 26, 1974.

- ~
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Committee's informatjon campaign, vote! "ves" by a 60% to

e P . a. ", ' .
40% margih. Among the voters who cast Zhegir ballots om

A

. Election ay (and who had been exposed'to.the informational

B . [~

. . o ey
program), the results showed a razor thin margin of "Yes" A '

n:. votes}:. o \ | \&l i

":3 ~
| P . . ‘ <7 "yes" | 90,955 or 50.6% ‘ R : ‘ * ;
| NNO-- 89,074 or 49.4% 3/9 ) g o

The writer cannot help but th1nk that glveé‘a llttle more

\&‘

% & © time, and ‘a lltt,le/ more money, the C,/omnuttee could have

[4

-~ -

reached more people,‘more often,‘and the "No" vote would

- . .

have prevailed. : . : : . |
S - 'S . )
o . . > .

‘Precincts with a high concentration of defective cess-

st » |

o . @ SR |
pools voted "Yes" on Question 1. Brown and Caldwell cited LT
, . . - ‘
three such areas where cesspools will not be replaced by a .
3 N\ ¢ \
modern sewerage system for several years due to the unavall-"

¢

ability of Federal flnanc1al a;%; Ewa Beach, Kahaluu and

Walalua -Halejwa. Prec1ncts in these areas voted as fol%ows \

*

. . . . ‘
| .

/ Precinct Location Question’ 1
v o 2 EwamBeach Elementary Sonool , 538 é‘ 343 '
b _’ :’ o | JIlima,School, Ewa- Beach é . 1,168 707 y '
L Kahaluu School , =/ ° /786 630,

-

o

. 39Offlce of the Lt. Governor, Ungff1c1al General .
Electlon Results, Honolulu, Hawaii, November 5, 197% ' >

v
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~:.5 v . ‘. . » -y
.x\<\ - By Waialua High School. . 650 - 603

- . ' . a

‘/( L@ : " ' Haleiwa Elementary bchool B . 457 800
: : . ’ < P Y, ) v .

¢ E - Y, . ’ . ’ %"?99 2'683 N : \
I oo | o 57.30  42.73%0

- R : . : ) - o

AN
In the f1naf analys1s, in the wrlter s oplnlon, most
2 -

4 of the 93, 944 people who voted “Yes“ dld so- because-they

. kwanted to’ save money on the sewerwuser-charge, not because_ '

( they believe thaé'sewerageﬁoperations and"watersupply.oper— |
/ - ,‘ations 6ughtwto be kept-separate,aand'not because of-anf’ “::
'"/ 18ss of canfldence in the.Board s leadershlp. In the days

‘. 2

following the" electlon, Mayor Fasi and Counc1lman Akahane,,

L
looklng ahead to the l976'electlons ére CO?flrmed the1r

Q -l‘ - - .
‘ pos1tlon that water and sewer operatlons should be adminis-

‘tered under one roof apd thay Oahu s water supply- agency / .

should be a Department of the City and County.

kil
v B STt S

On December 31 Q19—74,,the Board of Water Supply relln— .

quished control of sewer ogeraylons to the Department of

Public Works. Three,days later, 'the Honolulu Star- -Bulletin- - ‘

IS

\/
.pr1nted an ed1tor1al on eleven fundamental problems f\r\\\

R Honolulu s future. One of the’ prgblem areas was'sewers_and\\
water:? ' o S o e
g o o / . _ .
‘ - The Charter amendment. returnlng the Sewers Divi=- ~
sion to t Public Works Departnlent leaves sewer and '
. ;o water a nistration separate. Long—term recygllng_
- i N . "‘ . v .

g R Election Results, November 5 1974. . . o

Q o ; * : '.‘n : ' . . .i
ERIC . - - A Lo
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- ' . L 190, -
p ’ b L ' . B ) :
- :  ‘needs Sug§ESt (the City) 'bunc11 will have to con- ) .
i .. 8 dér gettlng them back gether 41, v
?.‘f . \ The edlﬁbrlal 1eavesf ‘basic question pnahswered:- \ .
. . v _ B . oo N s . . ;

s - -'* Does the Star-Bulletin fayOr combined operations under the *
- . . . Board of Water Supply, ofunder the City and County? " In. ) .
’ » . ~ T . . @ . . . . .. .

,({@ .7 'either case, the writey . hopes that during the next eigh een
- ey ‘
= : months the. publlc w1ll have a genuine opportunlty examine
S ' ,,the”merigé of . combine: sewer—water operatlons, and the mer-
its of the several stltuﬁlonal dlrections open to Oahu's '
* hd ~ , . . P A
o - water supply’EystQ T
Vet ' :
SN -4 | ?, ® B » .
‘ L Honolulu St‘r—Bulletrn, January 3, 1975, p A20 T _ )
<tr - o / . @ ’ ' i
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v JINSTITUTIONAL RESPONSES TO WATER SUPPLY NEEDS
. ' 2

.

-Institutiohal_responses to _water supply needs are at

<o

‘o

* least as~important'as technologicai responses. Institu—

.. Y

: tlonal/responses may occur ‘at the municipal (Island-wide),

4leVel, at the Statew1de level, and 1n'the area . of relatlon—

shlps between mun1c1pa11t1es and- the State.

.
9

o "

°

> - L]
. There are several 1nst1tutlonal goals as far as water

e ..
vsupply functlons on Oahu are concerned:

l. To improve the water supply agency's accounta-
- b111ty to the public. \\\ .

2. To increase operational"efficiency so that _

S high quality water supply service is main= ;

.. tained at the lowest cost to the public. /.
N 2
3. To improve the short range and long—rang@

coordination of water supply: functions w1th -

~ other municipal functions. ) '

- 4. To émprove communications with state agencies.

4 N ¢
—_ )
.

In;oréer'to acliieve these goals, there are thgge basic

institutional options at the municipal level:

L. Modlfled semi- autonomous status (recommended
modifications a. through e. are listed below). !

s
2. Private ownershlp and operatlon.

A

3. Operation as a Department of City and -
County. '
e 191.
' ) :f) a
La L 9a'al =
fl{ﬁg' g
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The first option is to malntalnqthe seﬂa-autonomous

- 4

status of the Board of Water Supply, but rodlfy the Board s a

operatlons by taklng some, or all of the follOW1ng steps:
¢ &
= @&. The first step is to-open a meanlngful s 'ﬁ 0
) dialogue with the City Council. 1In °testi-
IR mony before the City Council on Septem- .
\_ - . . ber 17, 1974, the writer pointed to = ¢
' o, spec1f1c areas in which communlcatlons i
N . 3 should be establlshed on an ongoing ‘basis.. .
. , between the City Council and the -Board of "\
. L , Water Supply. The Council recognlzes the .
| o o & need for this dialogue and wg, have contin-
i“ : . . ued the dialogue in subsequent meetings.
The%opening of commfnications with the

‘ o q_ City Council }s unprecedented in, the his-

- tory ‘of the Board of Water Supply. :It is

: accuratg, to say that many opportunities for

uﬁd@;stgnﬁgng'and communication between

the Board and the City Council have been

lost over <the years because the Board has

“guagdedits 1ndependence too jealou%ly

Water supply, activities must be sgen in

. T I the perspective of Island-wide plAnning
\ N and service activities. As demajd on A

_ : , Oahu's finite water resources increases,

. o " the relative insularity enjoyed by the \

’ Board in the past has become a "luxury" )

v that.neither the Board nor the communlty ' '
o < e can afford

. : b. A second step is to open and maintain a
- . dialogue with the City Administration. +As
) Chairman of the Board of Water Supply, the e
writer has bgen concerned about improving
the coordination of the Board's activities
: with those of the Department of General

T Plannlng, Department of and Utilization,

‘ Department of Public Works, the Department

. of Housing and Community Development and

e otheerepartments of the City and County.

(ﬁﬁf k ) , In a letter wrltten October 18, 1974,
‘the writer made the following éuggestlon
to Mayor Fasi:

I recommend that a Coordinating Committee com-
posed of representatives from the City Admlnlstra—
tion, the City Council and the Board of Water Supply
be formed for.the purpose of forging a closer work- ) ‘ {
ing relationship between,K our agencies, the objective '

\‘l ) . . LN 6 ’
£]{U: : , » £ . )
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° being to better integrate water and sewer plpnning
- into overa%% City. programs.* ' ‘

- .

Section 5-404-0f the City Cha?%eﬁ*au—
thorizes an Executive Planning Committee (
_ corisisting of the Chief Planning Officer,
. ' t&e Managing Director, the Chief Budget
Officer and "such other members of the
R _ ©  executive branch as the Mayor may ap-

£° - peint." The purpdse 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 S
# - Departments-iqfdetermining priorities, in evalyating,
\kax stuqiis and new programs and in devyeloping programs.
. . . [ [ 54

¢ -
.

Although the Executive Planning Coni- .
mittee has not been active, it is a wpoten- .
. tial vehicle for the coordination of Board
v g of Water Supply planning and operations
: with the activities of ,the municipgl gov-
ernment. In a letter written November 17,
. § » 1974, the writer recommended to'Mayor Fasi
. ' that the Manager and Chief Engineer of the
Board of Water Supply be appointed to the
. Executive Planning Committee in order. to
. achieve a closer working relationship
between the Board and the City Administra-
I | tion. The writer recommended that the
g o Public Works Director also be appoinped/to
the Committee in order to maintain a elose
working relationship between water supply
and waste water disposal functions. On
December 5, 1974, Mayor Fasi acted on this
recommendation by appointing Mr. Hirata
and Mr,. 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

lCj;ty and County of Honolulu, Revised Charter of the
City of Honolulu, Hawaii, 1973, p. 1l7.
J

N
4

Chief Planning Officer, Zity and County of Homolulu,
December 5, 1974. - ' 5

] &

2prank F. Fasi, lj%ﬁer from the Mayor'to Robert Way,

. Lo T ﬂg‘:f :
‘ R &
' _f(;"-i ? "
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: 2 %epartme t of Land and Natural Resouxces
. £ o ~(DLNR) . ‘Historically, the Board has
‘ AL N . fail to utilize the substantial.res
LN ) o and applled development capablllty ofe%he
‘ 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
v . cooperdte fully with DLNR and all public ;
3 . - and private agencies and institutions tkat’
™ L , are involved in providing financial sup- :
r ; - port and technical assistance for water 1
. supply and water resource§ research.

T s The year 1974 saw the flrst meahlngful
’ interaction between the Board and DLNR o
-that -anyone can remember. Manager and
o Co, : Chief Enginger, Eﬂward Hirata, worked
- o ‘ - clogely with Robert Chuck, Director of the
. _ ~ Division of Water and Land Development, to
' ) coordinfate thé April, 1974, meeting of the,
. Oahu Water Users Assoc1at10n. This meet-
e o ’ . ing in itself signalled a new w1111ngness
. ’ . on, the part of fthe BWS to communicate with
C— . ' publlc.qu prlgkte entities that share a
. : ' vital concern for Oahu's water resources. °

C kﬁ-- : ' Another sigm of changing atjtitudes
VR ' ' toward inter-governmental relafions on the
B s, ., part of the Board's management 15 the fact
@ that, for the first time in histoi¥", the
’ Board is cooperating with the Division of = ¢
" Water and Land Development in‘order to
obtain funds for water resource develop-
ment on Oahu from the State Legislature.
Thege are several reasons why there
o ' '~ has been so little fruitful interaction®
between the Board and DLNR. From the
Statewide perspectlve,Vthe Honolulu Board
of ‘Water Supply én}bys .the immense finan-
cial and administrative advantages that
L s ' result from the presence of a concentrated
o population of water users. On the other
RV hand, large areas of the Neighbor Islands
D lack the concentratlons of people that 0

{

.

\

v

3

3Interview,_w'ith Edward 'Hirata, Honolulu Board of Water
Supply, November- 4, 1974; interview with Robert Chuck, Divi-
sion of Water and Land Development, November 4, 1974.

-
“
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make a modern water supply system economi-
cally feasible. 1In order to compensate for
~ : . ’ ~ .this situation, the State has dikected its
C . . water resoyrce ‘effort prlmarlly toward th@
< _ Neighbor Islands. Another reason for the
minimal interaction of the Board with DLNR
] . ower the years is that Board management
o has simply failed t® seek the cooperation
) of DLNR until the past year; the Board has‘ |,
\ had a "go-it-glone" attitude. In addi-, ’
tion, personalltles have played a coamsid--
{ ~erable -role in this lack of communic¢ation.
‘The ,objectdve. shqpld be to structure
R lnstltutlonal_relatlonshlps so that per-
sonal relationships (or lack of them) do
o - » not prevent the coordination of water-
' related activities. Comfwnication should
not,depend merely on the presence of "like-
minded managers in 1eadersh1p positions;
ce it sshould be ilt into the structure of
) institutional relationships. Communita-
" tion must become routine. Water supply is
too vital a function to leave e coordi~-
. nation of water-related activities to ’
L - - chance. L x <o :

a

\

The Hawaii ‘Ground Waté Use Act pro-
N - yides for the institutional¥zation of com-
C _ . munication between ‘the Board of Water
i ‘ : - Supply and DLNR. Section 4 of’ the Act
. states that the Manager of the Board of
Water Supply shall e invited to partici-

. pate as an ex-officvo member at all meet-
ings of the Beoard pf Land.and Natural 3
ReSources whenever ground water resources
are being con51dered

N ' ’ : - Although the law provides very cleérly

‘ for this institutionalization of contact-
e - ) between the Board of Water Supply and the.

° 5‘ Board of Land and Natural Resources (BLNR) ,

« the BLNR has not invited the Managgr of ’
the Board of Water Supply to any o% its
meetings. In order to assure compMiance

swith the law, and increase .the opportuni-
ties for communication, the writer has
asked the Manager of the Board of Watér
Supply to request an invitation Erom BLNR
so that he may attend all future meetlngs

2]

b

vy < 4Hawaii, Revised Statutes, Chapter 177, Section 4.

-

1
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T relevant to ground water resources and
development. '* -~
1

i d. A fourth step is to increase the accounta-
. . .bility of the Board oZ’Water Supply to the
RN ‘ o elected representativés of the peopT®iby. .
. ~ ' granting the City Council some, or all, of

(’ - . ) the following poﬁ@rs: * o

: < e - (1) Authority to.veto any deflslon made
. ) . by*®the Board of Water Sugply (a 2/3
majority of Council members would be
- required to veto, and the Council
' : . ~ .would hdve up to 30 days to veto a
= " decision’ of the Board) .
&

.o ’ (2) AuthBrlty to.veto a Board decision to

: . - raise or’ lower water rates, and/or
’ L ‘ authority to veto .a Board decision to
. issue revenue bonds, and/or authority
to veto the Board's annual’ Qperatlng

'd ~ i

. — "and capita 1mprovements ‘budgets, .
. - - and/or authority to y&eto Rules and
Regulatlons issued by the Board.

R ! . . (3) ~ Authority to appoint an 1ndependent
e . audit of the financial affalrs of the
. Board of Water Supply. Section 7-107
! ' v S of the City Charter presently Holds
. ‘the Board responsible for appointing
S a certified 'public accountant to make
an annual audit of the Board's finan-
: c1al status. The writer proposes
° ’ that the City Charter be amended to
~ ) ) ‘ © grant the City Council the: authority
' to contract for this annual audit.

e - 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 contrib-. -
uted so much to the equity, dutrability and
: . flexibilit{ of .our democratic institu- ‘
.£ﬁ§§ , : tions. The writer proposes that the
accduntability of the Board of Water Sup-
ply be increased, and its semi-autonomous

S status ‘modified by the adoption of City
, . 4 Charter amgndments embodying some combina-
. . L tion of the above suggestlons.

. e. A fifth step is to raise the level of pro-
/” . fessional expertise of the members of the

2

MY
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Board of Water Supply by enacting the fol-

s , " lowing: ' -
_ (1 A revision of Chapter 54, Section lé, -
L ‘ ' : - Hawaii' Revised Statutes, to require

- } L the Mayor of each county to select

members of the county board of’water
supply- according to specific profes-
sional c¢riteria.x* Under this concept,
_ one Hoard member would be a regis-
v . , : : tered enginger, 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
N o administrator. Each member would be
réquirell to have“at least fiye years S
C of.experience in his area of exper- :
N . o ’ ) tise. And each of the five appointed
' - members would receive’ fair compénsa- .
. \i i - tion for his professfonal services.

* ¢ ’

lo

o7

. v (2) A revisioen of Chapter 54, Section 12,
' ¢ Hawaii Revised Statutes enabling the
- . : Director of the Division of Water and |
> - Land Development to ser as an ex-.
officio member of the Honolulu Board
of Water Supply. At.present, the
, @State s ex-officio representative on
7 - . “the Board igs the Director of the
' A . State Department of TranSportatlon ,
. ‘ - 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
Director-of .the Department of Trans-
. portatlon The Hawaii Ground Water
Use Act, Chapter 177, Hawaii Revised
Statutes, recognizes the role of the
Department of .Land 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 wH it passed
the Ground Water Use Act. . N

' ' i v, | . .
vide for improved inter-governmental communication, .
’ &
J ) <0

THe above recommgndations, a. through e. shouldypro- - -
3

o o oo
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increased prdfessfgnaiization of the membership of the - -

_.Board, and various modifications of the Board's semi-
autondmous'status. A second 1nst1tut10nal dlrectlon should
also be considered: the operation, of Sahu's water supply

system as a private?enterprise. There are sgme real advan-

r ) (  tages to-this p;bposal.“ For one, Oahu's watér supply -agency

‘would come under  the‘extensive regulatory authority of the

i '
State Public Utilitie$ Commission (PUC). Chapter 269,
Section 7, Hawaii Reviseq Statutes,vindicates~£he e&tent of-

c

the power of the PUC

S i
J. >
Bhe, Publlc Utllltles Commission and each Commissioner

shall have power to examine into the condition of
.~ . _each publlc utility, the manner in whi¢h it is oper-

ated with reference ‘to the safety or a¢commodation
, \ ‘of the public, the safety, working hours, and es
of its employees, the fares and rates charged by it, N

the value of its physical pftoperty', the issuance by
it of stocks and bonds, and the dlspos1t10n of the .
proceeds thereof, the amount and disposition of its . :
income, and all its financial transactions, its
§ business relations with other persons, companies, or

corporations, its compliance with all applicable
state and federal laws and with the provisions of
1ts,franch1se, charter and articles of asdociation,
if any, its cl@ss1flcat10ns, rules, regulétlons, \\g
practices, amd service, and all matters of every

A nature affecting the relations and transactions
between it and.the public. . . -. . .

- In addition to the accountablllty prov1ded by PUC ‘reg-
ulaklon, the Oahu wager supply agency, as a pr{vate enter—
A\ . prise, would be he}dgaccountable to its stockholders.
Moreover, tHe incentives involved %n operating the utility
as a private enterprise can be expected. o increase the g

agency's productivity.~ Another advantage-to this proposal

is that the sale of the assets of the Board pf‘Water Supplyy
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wéuld bring algféatideal of money into the treasury of the

. ]
City and County. At the close of fiscal 1974, the net worth:
, 4 .
of the Board‘ovaater Supply amounted to $136,602)372.5

: ;;;}e are several disadvantages to the proposal to .

-

’

. . : . N * . B
J;rlng Oahu's water supply system under private ownership and
operation.
) / . e - - - H .
Century there was;a nationwide tendency to abolish private
" dbwnership of water supply utilities in favor of public own- . "
. LY . . .

One objection is' historical: during the 19th

ership. The reééon forvthis_trend wai‘that privately ‘owned -
utilities qccasionally failed to meet the water~supply'needs’
i of some mémbers of° the community on the grodﬁaé that prévid-: 2.
. : ing fi;st clpgs service would not be profitable. Today, |
with‘fhe regulatony'authority'of<Pu51ic ptili£§ Coﬁmissions,
\thére ig no reason to believe fhatva privétéiy owned water |

supply utility would fail to meet its‘responsibilitiés to

&

. Eﬁe entire community;s = j : ‘\\ o
A more substantial diffifultyjis that the-proces§ ?f

moving from muﬁicipai ownership would be highly complex. At

present,, the Boaré's‘employees are protected by civil se;y—.

ice. Mahy of our employees would be reluctant to give up

this security in order to work for a private water supply

o

%Hg;olulu Board of Water Supply, Annual Auditor's
Report for Fiscal Year 1974. The entire report is relevant
~to a consideration of the Roard's net worth. '

6Based on a reading of the Annual Reports of the
Indianapolig Water Company and the Louisville Water Company,
Inc., the writer offers these two agencies aswexamples of.
first class’, privdtely owned and operated water supply .
utilities. r Y -




‘cited in Qhapter 5, HGEA Ekecutive Director, David Trask is
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agency. Board of Watér Supply employees are members of the

7 .. b
22,000 member Hawaii Government Employees' AssoCiation. As

. 14 . ; - P . (\—"
known to favor maintaining the Board's semi-gutonomous sta-
v 9 a
tus. It would be unrealistic to expect the HGEA to react

r‘.\

favorably toward a proposal to turn Oahu s water supply

.agency over to private management

Over the years the Board has acquired a good deal of -
\ .

land from the State in- order to meet the water supply needs

tt

oX the community. The State granted these,lands‘With the
‘ ~

fulll realization that the Board is a municipal entity. It -

is rgasonable’ to assumeé that in the process’ of moving toward

.private ownership, the disposition of State lands granted to

the Board would be highly bomplex; perhaps it would be pro- .
: ’ : % X s
hibitively difficul€.
# . ' , '
There 'is yet another difficulty. The City Council,

o
ke

‘ Y .
and for that matter, many members of the State Legislature,

are committed to the belief that operating the. water supply

v

system is as much a municipal function as prOViding police
and fire protection and other basic City and County sexv-
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.

Recalling some of the goals of institutional change:

)

improving accounitability to the public, increasing opera—

tional efficiency: and improving the short and long rangd®

P2
i B n
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goordination ‘of water—related funetfons with other‘municipal
agencies, there isia third pbssihility in additibn to either
modlfled seml—autpnomous status, or private ownershlp., The

Oahu water supply system could become a Department of the

City and County.

, . } One advantage df such 'a proposal would be that the
operation of‘the water supply agency would be fuliy accountt
able to the elected representatlves o%\the peoplet~ The City
i N Council would provide the same detailed'regulatidn of the
( City and Countyﬁhater supply\agency that the Public Utili-
ties Commissiohmprovides for privately owned utilities. The
City Council Qeuld'supervise the agency's operation and itft
- would determine water rates. T 1e Mayor would be held )
.accountable to the eLectorate every four years for the oper—
- ation of the water supply agency. The coordlnaxlon of short
and long term water—related act1v1t1es w;th other munrc1gal
functlons would bé eﬂhanced by removing an 1nst1tutlonal
[ " barrier to coordié@tion: the Board's,seml—autonomous status.
,/Water supply planning would become an 1ntegral part of the
Clty s general plannang functlon. "Moreover, all of the’
advantages dlscussed in Chapter 5 that accrue to the com-
/ ' blned operation of water supply and sewerage'systems could
" be expected to result from the 1ntegratlon of the water sup-
ply with'waste’water dispoéal functions under the Department

‘of Public Works.. These advantages include substantially

increased efficiendy in administration (including data

()
s
wras
o
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4
processing)., operat{\hs and englneerlng in addltlon th;he

- improved coordlnatlon of publlc works activities.

T

Another cdﬁélderatlon 1n—return1ng the water supply“

system to direct municipal control is that such a change

£

'would be relatlvely 31mple. The City Council would~have,to

.

' paés a resolution mandating the change, and the eleetorate

would have to'apprQYe-it at the polls., The-seven member
v ’ ; -
Board 6f Water Supply need not be eliminated: It would

serve in an adv1sory capac1ty In order to advise the City
effectlvely on the -administration of the water supply sys-

. . 7

tem, the members should be selected on the basis of 'specific

-expertise, in engineering, planning, finance, law and admin-"

)

istration. o . .
. ' -
Several arguments could be advanced against changing’

the Board's semi- autonomous status. One llne of thought

-

mlght be that the Board has doné an outstandlng job over the

years as a semi-autonomous agency. In view of this success,
® ' .

why change the ' Board's status? If there are shBrtcomings at

the Bdard, and reform'is neededj 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 espegially naive because

it ignores the4fact that pofitical considerations have
always played a role in key Board of Water Supply decisions.

The crucial questione are whether, or not, a poiétical

~

»

haWs)
heas)

\
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consideration benefits‘the publicf’and whether,~or not,' it .
7 . ’ ' A .
1ncreases the accountablllty and eff1c1encysof the water g

supply system.

i : ) - g : R
o As far 3; a Statew1de 1nst1tutlonal respoqse to»watep 7

r‘f .
resource heeds is concerned the wrlter proposes the estab- / _

1 [N °,

11shment of a State Env1ronmental Protectlon Co LSSlOD and '/- .
a Department of Environmental Protectlon to sefve as the
l . . ) . - ’

v

admlnlstratlve arm\of the Comm%ssion. 7 .- ‘ B
- The Commission would be granted the followihg‘author— ',
ity: '

'1, To regulate the conservatlon and development a%
of ground water resourees. throughout the

. -: . State.
2. To regulate waste water disposal, and to pro- '
a vide, in cooperation with the Federal Govern-
ment and the County governments, for the ) .

.planning, development, -construction and opera-
tion of-sewage treatment plants.

3. .To control air, water,,n01se, solid waste and
any other type of environmental pollutlon
found in the State of Hawaii. :

4. To coordlnate, with’ the cooperation of the
’ Counties, a Statewide response to the closely )
related problems of water resource management, ° v
waste ‘'water disposal and pollution control.

5. To coordinate the State's water resource man-.
agement, waste.watefAdisposal and pollution
control activities with the Federal government

. research and financial assistance programs in
these fields.

6. To coordinate a Statewide research effort
through the cooperation of the Counties, the
University of Hawaii, and other public and
private agencies -‘intended to improve waﬁir
resource management, waste water dispos and
: thé protection of the environment througuout

the State. e - . -
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water supply:systems. The wrlter r cognlzes that the non- = . * ;

- ;», -5

conélguous>character of the Island coﬁnt;és prov1des Hawa11

- , . & R

Y

'1stratloﬂ!o»'mu icipal services. The State Env1ronmental 0

. _ = L

gmmlssion, and the Department of Env1ronmenkalr :

Protection,swould deal with Statewide water resources con- »
- @ T . . . B L"4 .

Protectlon

2

cerns: . , a ’ I ‘
‘1. The acquisition of Federal and State support . T
for water resources research and deVelopmept '
} throughout the. State of Hawaii. u;&

2. The coordindtion of Federal State and County ,
) water resources act;v1t1es. , .
3. The coordination of watersrelated élanning,
research and development within the State of
Hawaii. Water-resource technology (desaltlng,
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 wyater fesources’'allocatien, .
the Commissionh would provide a forum for the
settlement of Afferences among the State's - , .
municipal, ‘agriculgural, industrial and mili- .
‘tary water us rs. i C , .

5. The Commlssion would design and implement a:
combréhen ive program for the conservation and ‘
dévelopment of-the State's water resocurces. _

/ P : . , | ,

The increasing demand on Hawaii's finite water re-

’ e

N
.

: . B A .
souyxces, and the clése relationship amorig water resources:* '

>

man gement aste/Water disposal and pollution‘control

»

ires. t e establlshment ofna State Env1ronmental Protec-

. u

t¥on Commission. Thq success™of the Commlsslon would depend

1

re

4 ’ . t
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upon the active perticipation of the counties. In order to

prov1de for this active part1c1patlon, the writer proposes

the establlshment of an Env1ronmental\Protectlon Board in

o] v

-each of the four countles. The members aof these boards

3

would‘be selected by the Mayor of each county on the bas1s

[

of spec1f1c expert;se in one of the following fields: engi-
' R g
neerlng6 law, planning, flnance-accountlng and administra-
- J
tlon. The members of theseQCOunty Env1ronmental Protection
5

Boards would be charged W1th,the dual responslbllltz of oom—
municating the needs and capabilities of individuals and :
entities in their community to the State Envirohmental
protection Commission,»and coordinating their Countm}s
environmental protection efforthwith the State's prooram.

The writer offers the following suggestions for the

composition of the County Boards and the State Comm1$s1on as

a sprlngboard for further dlscuss;on “Each County Env1ron—

mental Rrotection Board would consist of five members ap-

pointed by the Mayor - of the Cojinty to staggered five year
terms} The Mayor of each County would designate the Chair-
B > « : . “

man from among the five appointed members. In addition, the

Manager of the County Water Department or Board of Water
& \ ' . -~ )
N rd
Supply, and the County's Director of Public Works, would
serve- on the County Environmental Protection Board as ex-
Al

officio members with voting rights.
2 .

The Chairman of the County Board would represent the

County .as a voting member of the State Environméntal Protec-

* tion Cémmission.' In addition, the Manager of the County

I 2 -lé- 9 .

©
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o " Water Supply Agéncyégnd the County Director of Public Works

206

- would represent the Couhty on the State Commission as non-

voting, ex-officio members. Thus’ each of the four counties
!

would provide a voting member, and two non-voting, ex-officio
M Y . ) L

3 . members to. the §taté Commission.

o

The Governor would appoint five additional voting
members to the Commission, and would select the Chaitman
from among these five. Iﬁ}addition,vthe following State
officials would serve on the Commission in a poh—voting, ex-
officio capacity: . _ o . °,

The Chairman of the Board of Land and
Naturgl Resources.

v v

' The Director of the Department of
““+ Planning and Economic Development. T

The Director of Health. .
-~ a. . ;P
‘And The Director of Transportation.

-The compositicn of the State Commission could be shown

as follows:

e L Vollng Members ‘ Ex—offigib Members
. ﬁkom the Counties: 4 .. - 8
From the State:, 5 4 .
Y/ | Total: o ' 12

-
iy

. An initial impression might be that the number of

«

members, pantibularly the number of ex-officio members, is

too large. But there are reasons for including 12 ex-.
officio,+embers on the Commission. The Commission is con-

- % ' ‘ ” . ro
cerned wﬁth the coordination of water resources’management,

f

v « ’

\) ’ - . [ ? »
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waste disposal and eﬁvironmental protection. The tech;ical
expertise of the County water supply agency Manégers and the
Directors of Public Works is gssential to achieving effec- |
tive cbordination. The Directors oﬁ Publié Works, for

v

example, will be able to provide valuable technical informa-

- tion and practical experience in:the areas of sewerage

-

° » [ 4
systems, waste water recycling, refuse collection, solid

waste disposal and ineineratioen.

The same requireggﬁt%, the néed,for'technical exper-
tise and for a fully coordinated appro&ch to water re- .
sources, waste dispdsal and environmehtal‘protectioﬁ, are

the justificatibn for including the four State level, ex-

* officio members on the Commission. The 12 ex-officio mem-

bers would constitute a Technical Advisory Board serving as
an adjunét to éhe Environméntal Protection Commission. The .
Technical Advisory Boatd would meet separately to consider
the.facts relating to water resource, waste disposal and
environmental proteétion matters, and would present their
findings and recommendations to the Commission as a whole.

)in its relétions with the Departqent‘@f Environméntal
Protection, the Commission would have the respon§ibility to

formulate policy, to establish rules and reguiations, to

hear appeals and to advise the Director of the Department.

The Deparément 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-

[ 3 - 3 . K
net status. As described earlier in this chapter, the
. $

-
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Commission apd the Debartment would be granted extensiwve
5

fegulatoryvauthQrity in'the areas of water resources, wastée
dispos;l and eﬁvirgnmentai protection. *

Details of tﬁe‘compogféioh of the Counti Boards and
the State Commissionkafe prégented here simply as 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 the: need for a coordinated approach to

w

solving water resource, waste water .and environmental prob-

lems.

‘In order to form a State Environmental Protection
Commission, with an effective adminiStra%ive arm, at leaét
three State ageﬁdies, the Department oﬁ‘Landéand Natural
Réspurces, the Department of ‘Health, and the Office of
Environmental Qualiiy Control, wéuld 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:

o )
Ch. 174, Water and Land Development.

Ch. 175, Molokai Irrigation and Water
Utilization Project.

Ch. 178, Water Resources. . _ '
Ch. 177, Ground Water Use.
Ch. 178, Artesian Wells.

ch. 179, Flood Control and Flood Water
Conservation.




Ch. 180, Soil and Water Conservation
Districts.
o . Ch. 183, Forest Reservations, Water
~ Development, Zoning.

The Department of Health would relinquish its author-

. ity under the following two Chapters:
p T . o Ch. 328A,.Furnishing Potable Water.
. . ch. 342, Environmental Quality (this key ‘

Chapter provides for the regpla-
tion of air pollution,<wate
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 Envirormental Quality Control would

relinquish its authority under Ch. 34l;nEnvironmeﬁtal

° Quality Control. l
In effect, the proposed Department of Environmental *
Protection would assume the responsibiiities of the folowing
agencies: " o
1. ‘Water and Land Development Division, Depart-
ment of Land and Natural Resources. ’
2. Environmental:Protection and Health Services
p Division, Department of Health. . ‘
‘ 3. Office of Environmental Quality Control, ; .
* Office of the Governor. o ?
oo The staffs of these three agenciés would’form the ’
, N SN
admin;strative.backbbne of thé\Depar;ment of Environmental
~Protection. -
In the past several year§ our, society has come to
0 : .' . ® ‘ : ;
recog%ize the existence of envircdrgental limits. Water is
]
&) D
coned

=
9

7 - ®
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an immensely vital resource; yet we are approaching the time

when our ground water supplies will be‘fully utilized. Long
. A\ : )
before that point is reached we must prepare institutionally

and technologically to supplement the natural supply of.
fresh water. 1In this coritext, waste water should‘be,seen-as' R
. a Potential supplementary water reSburce. The Fede;al Water
Pollﬁtion Cogtrol‘Act of 1972 (3~L7 92-500) recegniées the
' water resource potential of waste water,land‘it requires o
~_that sewage treatmentlplazps built with Federal aésistaﬁce .
- under P.L.»§2—500 have a,potential récyciing capability. On
one hand, water supply and waste water treatment are inti-
mately relatéﬁ. On the other haﬁd, waste water disposal is
bound up with the problems of maintaining environmeﬁtal
quality. The establishment of a State Effvironmental ProteF—
tion Commigsion will pro;ide a continuous institutiogal
response to Fhé closely related challenges'of water resource
maniagement, waste water dispesal and environmental protecf'
tion. |
Consider ;he case of a hypothetical stream in our
.Staté. It is fed by rxunoff from higher elev%;ions 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 E@ns); and its surface
waters eventualiy run off to the sea. The stream contrib-
Y*ﬂ\\ utes to our vital ground water'supp;y.‘ If the State builds

a dam across part of the sStream and diverts some of its

x

N - waters into a tunnel into the volcanic strata, we increase

T2
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the stream's contribution to our ground water resources. At

N

o

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 wili have to abandon

their operation.
. - c
Further downstream, an agricultural enterprise may.

14

have been drawing irrigation waters from the stream for

decades. Clearlywthat enterprise has ar interest in making
, e , » .
sure that the State's diversion dam does not deprive its
: ~

-

fields of"an ample supply of water for irrigation. More-

over, the agricultural enterprise has a valld 1nterest in

assurlng that the farm or ;ndustry dlscharglng pollutants“

upstream does not Jeopardlze the quality of its irrigation
P
water. (I

L

ﬁ§till further downstream, swimmers and fishermén have

a vital interest in the quality and the quantity of the
. ) . R

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 and’ negotlatlon and compromise 1is necessari\lf we

(
are to achleve an equitable and benef1c1al solution to the

¥

problems involved in ‘allocating 1ncrea51ngly scarce water

resources. The best institu@lonaI setting for the solution

IS
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of allocation problems is an institutional setting that
recognizes the interrelatedness of'water resource manage-=
ment, waste water éisposal and envirohmental pfotection
problems. That is one of the reasons why the writer ié
proposing the establishment 6f a combined Statewide Environ-
merftal Protection Agency. D

’ Let us considér another_examélé. The desalination of
salt and/or brackish'Water is one of the technological meth-
dds.Hawaii may employ to augment natural gropnd water'sup—-
plies; Since the natural supply is finite, all classes bfg
water usefs, iﬁdustrial, agricultural and EOmésticjare .

likely to benefit from the fresh water increment provided by

-a desalination facility. But the allocation of the desalted

- water may require negotiations and agreément among several L

industrial, agricultural, military and municipal water
users.

In order to increase’the quality of the waters pro-

‘duced by desalination, it is necessary to increase the costs
. 1]

of- production. ‘Yeféindustrial users may redquire a rela-

4 . o : o
tively low<qual%EX\product (for cooling), agriculture may.

LY

need a somewhat higher quality product (for irrigation), and’

municipal water shppfy@systems are likely to require é high
quélity product for domestic use. - How shall these proauc—
fion gna allocation decisions be made? How shall the costs
bé,distributedf The writer sUggestF that the éptimum insti-

tutional framework in which to make these decisions is a

combined Statewide%@ggulatory authorityqpossessihg a

&A;'
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complete grasp of the local and Statewide water resources
situation, and having a thorough énd sympathetic understand-
iné of the legitimate needs of industry,\agriculture, mili-

P o
. . \ -
tary and municipal users. ' . N o N

o

2

There are two aifferent kinds of costs involved: the
financial costs of planning, building and operating the
. \
desalination,%scility (to be b;}; by some combination of

B4

Federal, State, municipal and private funding), and the

é | ") environmental cost to the comm%nity. Desaltiné'fequires
energy, and one form of waste energy, heat, may be .removed
from the process. by discharging ‘coolant waters ihto receiv-
ing waters nearby. Thermal pollution has a detrimental

’ _ef%ect o; the.ecology of the'receiving water. The legifi—
mate iqterests of SWimmers‘and fishermenlmay be adversely
affected.u‘Moreovér, the Federal Environmental Protection»
Aéency can be expected to enforce increasingly stringeht
regulations against thermal pollution.

Desaiination produces anothér kind of undesira?le by~
product: salt.l It may be possible to establish a market for
sonﬁqu thé'mineral by—products of desalination. But it
wilirbe difficult to dispgse of most of the considerable
quantities of brine‘produced in desalinati@n withod£ somé ¢
egvironmentaL tradeiéfféi Federal”Enviropmeﬁtél’Protection
Authorities will he incréaéingly;relucfént to.pe;mit thé
discharge o% 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

1

\j . ‘ ‘ ?fr‘: ?f} . $
R ' =
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_injactiné the unwanted material into the earth. Such a

pfactice would probably cause damage-to)the subterranean

fresh wgter iens. How tan the legitimate, but occasionally
cenflicting interests of the Federal government, State gov-
ernment, municipal goVerhments, iﬁdustry, agriculture and.’

pri@ate citizens be reconciled? The best forum for the

reconciliation of thesfvdiverse 1nterests is a Statew1de

.

agency with the authority to regulate water resources, waste

water dnsposal and environmental quallty for the over all

b [N

well-being of the people of Hawaii.

In order to obtain evaluation of the State Environ-
mental Protection Commission proposed in these pages, the
writer provided the Manager and Chief Engineer of the Board

« .

6f'Water'Supply, and the Manager and Chief Engineer of the

Division of Water and Land Development with a copy of the
’ 1

. proposal. Mr. Edward Hjrata of the Board of Water Supply

responded favorably to the esteblishment of a State agency

~to administer all programs relating tovair,'water; solid
waste and noise pollution. But Mr. Hirata expressed the

following reservations:

a

\ 4 . .
1. The 21 member Env1ronmental Perectlon Comm1§;

sion would prove too unw1eLdy to provide ef-
fective leadershlp.

2. Authorlty and responsibility should reside
‘ with the.chief executive of the Department of
sEnvironmental Protection.

d

°

A
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3. The authority £or implementing environmental
°programs should be granted explicitly to the

counttjﬁ 7

Mr.* Robert T. Chuck of the Division of Water and Land
. . C
Development, Department of Land and Natural Resources, fre-
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 organlzatlons
in the field of water resources, I have found more
and more a trend towards combining water quantity

. with water qualltx‘(l e., that of placing under;one
administrative umbrella water resources, waste water
disposal, and-pollution.control activities). I felt
that eventually Hawaii would, F the right time,

S combine its activities in these fields. ‘

J

Mr. Chuck's chiéf reservation involved the size of\the

membership of the Commission: : S ’
o ‘ ‘
The Commission setup of having 21 members seems

a little too bulky even though there will be only 9‘
voting members: I know thatvyou have addressed
yourself to this problem®in your paper and have

‘explained why you are proposing this wide represen
tation. But experlence has shown that if such
boards and/or commissions are tod large, they become
cumbersomeé and when members have no vote they lose -
interest and th~board sometlmes becomes ineffec-
tive.9 : &

]

7Edward Y. Hirata, letter to the writer on the subject

of the proposed State Env1ronmental Protectlon Comm1551on,
February 6, 1975

8Roﬁert T. Chuck, -letter to the writer on the subject
of the proposed State Environmental Protection Commission,
February 26, 1975.

91bid. . & P : ’
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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‘wrﬁter that the Council of State
Governmeﬁts is conducting research in the same field and
provided a list of eight states believed likely to have &
combined authority A questio nair ﬁas deVised and mailed
to the appropriate agency in each of the eight states. At P
this writing, six of the»state agehcies have responded to
the qﬁestioﬁnaire; . - l -
Gecrgia, Depar tment df Environmental Protectio "

S - Illinois, Environmental Protection Agency,

P New Hampshirée, Water Supply and Pollution Control
Commission,

Ohio, Eavironmental Protection Agency,
» , , Pennsylvania, Department of Environmental Resources,
§outh bakota, Department of Environmental Protection. .
Since a field of only,eiéht agencies was surveyed,
" conclusive results were not'expected. The survey was simply
'a preliminary means of thaining information qn the .practi-
cal advantages (or lack of advantaées) of State Environmen-
tal ProtectionuAgencies. :Virtually every research effort
a . uncovers a certain amount. of ambiguous information,vand the
information gathered from_this questionnaire was naot an
exception. For example, the Illinois Environmental Protec-
tion Agency does not consider itself a combined agency,

. ' . . g

8.1

- Vﬂt'@ ' S
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although Chapter III% of the Illinois Annotated Statutes’

establishes the Agency, and a Pollution: Control Board, and
states as follOws: ) R : . v
L N v S »
. - It is necessary to establish a state-wide pro-
: gram for environmental Erotectlon and to cooperate .
'\ - fully with other States and with the United States /
in protecting the env1ronment, . . . air, water and
other resource pollutlon, publlc watér supplw, solid
,waste dlsposal, noise and other env1ronmental prob-
‘ N .- lems are/closely inter-related and must be dealt
\ with as a unified whole in order to safeguard the
environmeht. . . .10

.In the cases of the combined agenciﬁz serving Pennsyl-
'vanla and South aPota, officials are awai 1ng the 1mpiemen—

- -

L tation of ex1st1ng leglslatlon. In New Hampsh;re, h
» addltlonal regulatory ‘authority is-under-discussionf but has
not yet'been‘sqpmitted to the *ﬂglslature.',Tﬁis situation
a ;is understandable beéause these Stateiﬂand otnefs\are in
the process of responding to the»proéisions of the'Federal
« . Water Pollution Control Act of 1972 which encourages a unl-
fled response to water resonrce management, waste water
) ;_, disposal and- environmental protection.ll '~ .

The results of the guestionnaire are a$ follows:
¢ . : _

, Question 1: Does.your agency have.regulatory
- _ : : authority over ground water?

10111inois, Annotated Statutes, Chapter IITY%. Section
1002 through 1013. S

q
1lpased on a reading of documents provided by the six
o agencies responding to the survey, the writer believes that

' Pennsylvania: is emerging as the leader in ‘the env1ronmental
protectlon field. »

-

Q N . ) b e . °




Question 2:
Repliés:
Question 3:

Replies:

~ Question 4:

Replies:

Question 5:

4 ¥

Repliesi

Question 6:

" A1l agencies answered affirmatively ° !

-

'ing the implementation of existing
Jegislation, and Illinois, whieh has

* Pederal Water ?Pollution:Control Act

‘Does your agency

"nation System (NPD

pecting ,implementation.

except South Dakota, which is await-

regulatory authorxity only in emer-
gency 51tuatlons

Does your agency “have responsibility
foyr enforcing tHe provisions of the

(PL 92-500) ?
All affirmative, with Pennsylvania

expecting implementation. in March,
1975. A . o

National Pollutant Dlscharge Elimi-

’S) permit system?
Gébrgia,'New Hampshire and Ohio

replied affirmativcly. Pennsylvania b
and Illinois are awaiting implemen-
tatipn. South Dakota has elected

not to participate in the optional
NPDES permit system established by

the Federal Water Pollution Control

Act. -

.Af

Does your agency'parti ipate in;the-,
State Continuing Planning Process
described in PL 92-5007?

All afrfirmative, with IllanlS ex—

Has the Px;stence of acombined reg- ‘
ulatory agency contributed to effec-
tive enforcement of PL 92-500?

New Hampshire, Ohic and South Dakota
replied affiimatively., Pennsylvania

is anticipating affirmétive results.
Georgia and Illinois replied nega-
tively. ' .

Affirmétive: 4

Negative: , .2 : : ;
Has the existence of a combined regu-
latory agency in your State contrib-
uted .to the doordination of water

<\

e a@ﬁ) ' .
2‘; R . : : . « - '




resource/waste water planning and

“ project development?
Replies: A1l affirmative except Illirnois. -
f : * - Affirmative: 5 - » !
' : ) Negative: 1

Questiong7: Has*the existence of a combined reg-
: ulatory agency helped municipalities

: “ ' ) in your State obtain Federal funding
; :& S for sewage treatment plants under
¢ PL 92-500? ) .' e
Replies:’ _ Gth and Pennsylvanla replled afflrm—

atively. Georgia and Illinois re-
plied negatively. New Hampshire -and
South Dakota dld not ekpress an
opinion.

.. Affirmative: 2 ' e
Negative: 2
. . No Opinion: 2

Question 8: vIn”v;ewwqﬁvyour experlence, is it
preferable to lodge the regulation
of water resources, waste water dis-
posal and environmental protection
in a single State agency, or in
separate agencies? °

Replies: Ohio, Pennsylvania and South Dakota
“ replied in favor of a combined
agency. New Hampshire and Illinois~ .
replied in favor of $eparate agen-
cies. Georgia's reply was ambiguous.

For single agency i 3
. For separate ag3361es- -2
" Uncertain: - N N

Question 9: In general, how would you describe
‘ your agency's relations with munici-
palltles°

Replies: . * .All affirmative in varying degrees.
Replies stressed interdependence and:
cooperative, constructive relation-

. ships. -

“Question 10: What do you see as the major chal-

lenge(s) facing your agency”in the °
next several years?

S %
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. n o *?aq Four of the si¥ 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 p01nted to the
' tralnlng of mun1c1pal officials and
operators .as a major challenge. The
' " ‘respondents expressed concern that
: : municipal officials were insuffi- S
ciently aware of their responsibili-
ties with respect to water resource
conservation and enV1ronmental pro-
tection.

v

7 . LS

' Although the Eurvey did not yield conclusive results,
it succeeded in providing informatioﬁ\bn a subject about
which very little is known: the practical (not simply- theo-

retical) advantages of State En¥Vironmental Protection Agen-

~

ciés: Little is known on the subjeétvbecaﬁg% such agencies

have come into existence only recently as certain States
°

have responded to the passage of Federal environmental lég—

islation during the past few years.

]

| ; . '

) ‘The survey was successful in.- another’ respect: the
|

|

1etters'accompanying the. questionnaires and¢EH€/letters

o : aéQdmpanying the replies opened communication between the
\ ” N . <
4 : hd
Honofulu Board of Water Supply and water resource managers T

& I

working in combined Sﬁate agencies on the mainland. The
foflpwing excerpt from the reply written b& Walter A. Lyon,

{ ) " Director of the Bureau of Water Quality Management,

W s
;T o

:  ' . T p ¥ i%iﬁ@%
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N
Pennsylvania Department of Environmental Resources is an.
example:
Since we seem to have many commen 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.

The writer intends to maintain contact with the Coun- SN
cil of étate'quernmehts aﬁdvthe six State Environmental' (//)

, ) Protection Agencies and request information, from time to .

time, on the suceess of their programs. Moreover, the

writer plans to review the proposals made iq)this chapter

concerning the establishment of an En&ironmental(Prqtection

Agency for the State of Hawaii. The writer may, for exam=\

pie, reconsider the number o£ members of the proposed Com—-~

. ‘mission. | - '

v & ’

Qv//' ' The writer is convinced of the value of a cbmbined
State regulatory agency for ‘water resource“management, waste
water dlsposal and env1ronmental protection, and intends to.
present the proposal descrlbed in this chapter (tOgether
with strong supportlng ev1dence) to the 1976 Se551on of the

( - Hawaii Leglslature ‘for p0551ble enactment into law. With
this purpose in mind, the next four chapters are concerned
with technological means of extending Oahu's water re-

N ,

PBOUICES .
) I

129a1ter A. Lyon, letter to the writer on the subject
of State Environmental Protection Agencies, January 3, 1975.
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Chapter 7
DESALINATION

Four areas of scientific inquiry and té@hnoloéical
application\ere 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 constltute the four major areas of

‘research; and the next four chaptefs of thls dissertation

. Will’ consider each of them. . . :

At the present time, there are over 800 desaltlng
plants of 25,000 gallons per- day capac1ty, or’ 1arger, in v
operation or under construction throughout the world. These
facilities havefavcombined capacity of about 450 million
gallons per day. Yet this figure is not so impressive when

one considers that the Honolulu Board of Water Supply sup-

‘blies 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

lynited States Department of the Interior, 1972-1973
Saline Water Conversion Summary Report (Washington, D.C.:

Office of Saline Water, 1973), p. ii.
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The largest desalting\facility in the Western Hemi-
sphere is the 7.5 mgpd plant at Rosarita Beach, whichbserve§
the City'of Tijuare—in Baja Qalifgrnia. 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 éiesti Key, Flor-
da. Plants with a capacity of up to 40 mgpd are recognized
as a practical solgtioﬁ to water supply neeas }p many partsA
of the ngrld.2 . ’ ' r

The puréose of aesalination is to'imprdﬁe water qual-
ity by reméying dissélveq Salts. Desalting processes may be
divided into two;broad categories: methods whiéh require

water to undergo a phaSe-change during the desalination »

.process, and those methods which separate water and salt

4

“’molecules within the liquid phase. Phase change methods

include distillation, either by the multistage flash (MSF)
4 "
process, or by ve;tical tube evaporation (VTE); and freez-

¢

ing. 1In distillation, water must undergo a change in phase
from liquid to Ggpor in order to separate it from dissolved

salts. Water vapor is then condensed back into liquid for

storage and distribution. One characteristic of distillation

2Hater Desalting Committee, American Water Works Asso-
ciation, "A 1972 Overview of Desalting," Journal of American
Water Works Association (November, 1992), 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

CuracaqQ, 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. 1Its capacity is 25.2 mgpd.

e
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is the large amoqntabf energy required to vaporize the wa-

ter. The MSF and VTE processes$ are designed to recover some
. . : «* \ ) r -
of this thermal energy for fe-use.on incominé.Water;3’

i . ! .,
~ Freezing, or vacuum freeze-vapor compression (VF-VC), s -

‘is a second phase’change approach to desalting. - This prdb— : o

ess relies on the fact .that as water freezes and ice crys-
, S e

tals are formed in solution:’ sSolved salts reméin behind.

~ ¥

in solution. It becomes pogSible to produce fresh water byl

removing the ice crystals from solution and melting them. |

- - , U ‘ A Y o ® .
Freezing has an important advantage over dgftillation in~
that scale formation and corrosibn are much less seridus

problems in VF-VC than in MSF and VTE. ' However, with presj\

ent technology, the energy required to operate the freezing Q

-

iprocess is higher than the energy requi}ed for distillation, .
-nonetheless, VF-VC freezing plants with cébicities of

100,000 mgpd are being built, and technological advances in
several stages of the process indicate a bright future for

-desalination by freeziﬁg.4 | . .

- Il

Both phase change processes, distillation and ‘freeaz-
ing, are most suitable for the desalting of waters that have '
a high content of dissolved salts, sea water for example.

At the present time, brackish .waters can be desalted at less

. g
35. 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),

po 21. . \ﬁ
41bid., pp..21, 23. | !
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g\

~ expense by using one of the single phase brocesses: electro-~

4

dialysis, reverse osmosis and ion exchange.D

S, [ 2

Water remains in the liquid phase’ durlng the slngie

7

/

/ 4
phase processes. Thus, at the outset,_there is a consider-
‘ ‘

- able advantage in terms of energy utilization over distilla-

tion and freezing. Electrodlalysls and reverse osmosis, twe

’

-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/qﬁaiity 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 contalns about 100 ppm TDS.)

2. Minimum Quallty potable water: 500 ppm TDS.

3. Brackish water: 500 to 10,000 ppm TDS. (These
are the waters best sulted 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 desaﬁtlng waters with
high concentratlons of TDS.) . .

’ In electrodlalysls, eﬁectrlcal energy is. used to drive
dissolwed ionized solids through semi-permeable membranes.

Positive and Negative membrane pairs are arranged in series

. . n . . . .
and stacked in various configurations in erder to achieve
. ‘ o

5Amerlcan Water Works Association, Desalting Tech-
nlques for Water Supply Quality Improvement (American Water
Works Association, Research Foundation, for U.S. Department
of the Intericr, Office of Saline Water,,l9%3), . 55.

C239

\




226
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 ,
LY = .
. ‘ have been directed toward'improving the operating character-

‘ istics and durability of membranes, and’increésfnb the over
all efficiency of the equipment involved in the promess.G-.

Reverse osmosis depends upon the following process:

When two solutlons 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

p effort to equallze the concentrations. This natural
phenomenon is called osmosis and has been obsexved -
for thousands of years. Both anifmal 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 resultlng
pressure increase. This pressure is called osmotic
pressure. If the more concentrated solution is sub-
jectéd 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
norm%l. Thus the operation is called reverse osmo-,
sis.

The'feasibility of reverse osmosis as a desalting
. : §
technique depended on thgndevelopment and production of a -

membrane with the folldwing characteristics:
. . #
l. The membrane must prevent the passage of .prac-
- tilcally all of the dissolved salts present at
the interface between the membrane and the
water under treatment. . i .

e

bWater Desaltiﬁg in Hawaii, pp. 23-26; Desalting
Techniques for Water Supply Quality Improvement, pp. 56-58.

7Desaltlng Techniques for Water Supply Quallty
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.S8

!

The research situation with regard to reverse osmosis

is especially favorable. Recent advances in membrane tech-

nology have led the Offige of Saline Waters to cggduct ex-
. . <
tensive studies with this process. Reverse .osmosis has

become an established process for desalting brackish waters

LI

up to 10,000 ppm,TDSf and progress is being made toward

develbping osmotic membranes with the capability of desalt-
— ing sea water.? As far as operating costs-are concerned, -
the major.factor is the electrical power needed for pégpiﬁg

the feed waters through the modules in which the reverse

- osmosis process takes place.l_.0 N

.

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 éxchanged with' acceptable ions from the resin. Ion

*exchange processes are capable of either softening water by

removing calcium and magnesium ions in favor of sod%pm ions,

8Harry A. Faber, Sidney A., Bresler and Graham Walton,
"Improving Community Water, Supplies with -Desalting Tech-
nology," Journal of the American Water Works Association
(November, 1972), pp. 705-710.

18

‘9vp 1972 Overview of'Desalt@ng," p. 693. X .

_ v .
10water Desalting in Hawaii, p. 31.
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or removing.salts entirely by. replacing salt ions with posqq
{ - .

tive and negative ion%ﬁthat combine to make water. Resins
are normally recycled by reJenerating them through appro-
pPriate chemical treatment.

. ' . K
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 désalting process for brackish water.

The chiief reason'Why the prooess has been used so infre-
quentl bypmunicipal water supply systems is the high cost .
of the hemica;s hecessary to regenerate the ion exchange ?

Since the amount of regenerants is proportional to

. the amount of dissolved sdlts removed 1on(FxChange is ;1m—

~
‘ -

ited to - e:demlnerallzatlon of waters of relatlvely low

yevertheless, there are some real advantages to

<

the proces¥: ion exchange is a comparatively 51mple process,

W

Sh
capital %nvestments are relatlvely low, there are fewer

mechanical d1ff1cult1es than.witl other desalting tech-
& :

s . : .
nigues, and as with electrodialysis and reverse osmosis,
corrosion is only a ‘fminor problem.ll ¥ ' -

As the Honolulu Board of Water Supply considers the

feasibility of using desalting techniques to improve the

llMaurice 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.
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7

quantity and quality of the water it supplies to its custom-

ers, the Board should evaluate all five of the major desalt-*

/ , l
inggprocesses. Table 1 indicates the complexity of the

considerations involved in selecting the most desirable

: 14
process for a given location.

’

"In December, 1969, the ﬁonolﬁlu Board of Water Supply
authorized the firm of Burns and(Roe,'InC. to determine the |
feasibility of dual purpose desalting plantstn Oahu. The
dual , purpose plant envisioned b;iBurns 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 publlc consumptlon and sell steam and power

a

to an adjacent desaltlng plant owned and operated by the

-

Board of Water Supply. THerYear 1991 was chosen as a.target

’

date because Burns and Roe'@ssumed that the demand for fresh

water would exceed the natural ground water supply in that

year. The desaltlng plant would be of the multl stage flash

.(MSF) type, and it would be designed to demineralize sea

\

water.l%

‘Burns and Roe examined four possible applications of
dual purpos desalting plants on Oahu. In the first case, 'a

nuclear fueled MSF plant with a canacity of 20 mgpd would éo

12g4urns 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.
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' TABLE 1

”

A COMPARISON OF DESALTING METHODS

-

Consideration

Distiilatioh (D)

“Freezing (F)

Advanced

i

Stage of Development

£

Design and Construc-
tion Period

.

- —Removal Capability j/ High purity

;. product
’ . “‘ ‘
Sensitivity to Oper-.” - .
ating- Conditions " Low
12 * .
Pretreatment Modest

'Pfoductidn Rate Decreased by

scaling
Mechanical: e -
Problems - Many
Corrosion Severe
-Complexity of °
System Medium
Energy Demand ,\\“J>50to 60
' times IX
Capital Cost 5 to 6
) times ED
Cosﬁ_of Product High: 3 to
Water ’ 5 times ED
and RO

AR

1-1/2 to 5 yrs.

Early

1-1/2 to'5 yrs.

Separation

~difficult

Low . ((4

Very little ’
v

Constant

Many
SN

Minimal

Highiy complex'

27 to, 35 .
times IX Q

3 to 4.5
times ED ~ ‘s

Between ED
and D

-




-

Elegtrodialyéis (ED)”

Reverse Osmosis (RO)

s 4 231

Ion Exchange (IX)

0

10 yrs. experience

Y v

1 to 2-1/2 yrs.

>

'Limitgd'to‘SO% per

pass

High
© .
Medium

Slight decrease
with time

Some

Minimal

Medium P

LS
4 to 6 times IX
B

Aeast of‘al} N

methods

o

Low

5 yrs. ex?erience
~ . .
-1 to 2-1/2 yrs. =

Up to‘99%~ber-

. pass, removes
“prganics

WJLOW
Modest to exten-
sive

Decreases with
. time

Some )
g y
Minimal )
]

Low

10mto'12 times IX
1.2 to 1.6 times
- ED ;

— .
Low ®

)
S
(g |

* and PO SR

-
»

Advanced

1 to 2-1/2 yrs -

.Removes all-
ions - . .

Low
. Less than ED

Constant

°

'Very few”
» ‘Minimal

e

Low =~ @

Least of all.

. methods -

1.6 to 2 *times
ED , :

LOW -, " e
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into operation at Kahe Point in 1991. 1In the second case,
fossil fuel would prov1de the power for a 20 mgpd MSF plan%
Burns and Roe pointed out that since Boaré of Water Supply
estimates ant1c1pated an annual lncrease 'in the demand for
water on the order of three millich gallons per‘day;'a 20 .
mgpd facility would have to be built every,six and.a half
years. Whether powered by nuclear or fOSSll fuel a 20 mgpd
plant would go into operatlon in l99l, a second in 1998, and
a third would follow ig 2006. ~In case three, a 50 mgpd
nuclear powered desaltlng plant would go into productlon in

1991. 1In case four, fossil fuels would'prov1de thé energy

for a 50 mgpd facllity.'.The'first 50 mgpd plant would be

{

'ready to go to. work in 1991, and a second would follow in

2008 in order to stay ahead of demand.l3
Burns and Roe used c0mputer technlques to estlmate the

cost of water produced by each of .the four alternatlves as

9 3

follows:

t
n

. Case 1, nuclear powered, 20 mgpd: R
. _ $.85 per 1,000 gallons. e

L] . . )(
Case 2, fossil fuel powered, 20 mgpd: ’
.93 per 1,000 gallons. gl

Case 3, nuclear. powered 50 mgpd:
- «15 per 1, 000 gallons.

QCasguﬁ, fossil fuel powered, 50_mgpd:
- ' .78 per 1,000 gallons.1

-~

'

131bid., pp. 12-35. . -
l41pid., p. 1 and Exhibit 1.

o ' N



9

233
As expected, larger facilities were‘ekpected to be,
more economical than Lhe smaller ones. Somewhat surpris-
ingly, nuclear power plants were judgéd significantly more
economical than conyentional power even at 1971 o0il prices.
Burns and Roe were awafe of increasing, petroleum prices, .and

pointed out that such increases would ébntrgbute to the -

attractiveness of the nuclear ‘alternative, It*should be

noted in this °context that the price of petroleum on the

world.market quadrupled in the eighfeen months preceding
January, 1975.
»Although the Burns and Roe report is only four years

¥E .

old, several factors indicate that the study's usefulness to

‘ \
water resource managers and planners will be quite limited.

Inflated con§truction costs, fuel costs and interest rates

N -

have made the report's economic forecasts obsolete. A sec-

ond probieﬁ is €Rat altﬁough the report points toward nu-

clear fuel as the most economically feasible alternative,

. ) a
there is no discussion of the safety hazards involved in the

v

operation of nuclear power plants. Even if the hazards of

nuclear fission were minimal, there is still the question of
. p

whether the public would accept a nuclear facility on Oahu.

Burns and Roe stop short of considering these nuclear-

;elaéed problsyg. nMoreover, their geport is too limited in

another important respect: they ignore the potential for

brackish water on Oahu, and concentrate on the

%
difficult and costly process of desalting sea

water. 'If they had considered the deszlting of brackish

v

"o
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" water, a whole range of lower cost alternatives would have
opened up to(theﬁ. .
» A' Finally, Burns and Roe rather naively accept the Board
. 0of Water Supply:s projection of a constant annual increase
of 3 million gallons per day in the demand for fresh water
on Oahu. 1In January, 1975, with the publication of the
Second Editién of the 2020 Plan, the Board changes its pro-
jection from a constant annual increase of 3 milliénagallons'
per daz to an annual increaée of 6 million galloﬁs per day.
.The ‘Board expects the d%mand for ?resh water to grow at
twice the annual.rateeanticipated in 1971. Mo%eoéér, it is
unwise to expect demand tg iné{ease at a conétaht rate over
a period of fifty Years. There are too many vériables in-
volved to expect sugh a-long range forecast to be accﬁrate.
Some of these variables are unanticipated, such as an eco-"
nomic declineo(the aepression of the 1930's was a/ﬁajor
factq?.iu reducing the demand for:water on‘Oaﬁu), and war
(World War II’éccelerated demand) . . Other variables may be
the result of conscious decisions by public polfby deéi;ion
makers. For example, the people of Oahu, -and decision
makers in public life, ﬁay come to the conclusion that the
quality of life on Oahu, perhaps even the economic well-
being éf the Island, require measures designed to limit
population. "If such decisions were made, and»if they were
‘implemented‘Buccessful Y, one could rea%pnagiy'expect some

Ieveliing of the demand\ for fresh water; On the other hand,

this community might opt for accelerated growth on Oahu, and

1

P8
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that choice would affect the demand oh Oahd's water re-
sources. The point is that citizens and public decisioﬁ

makers have a yery real ability to affect such fundamental

community concerns as water resources and water -supply.

‘ J :
) There i’'s nothing inevitable about a constant annual jincrease
in the demand for water at any particular rate. %urnslénd '
Roe should have‘posed some of these questions in their re-
port instead of proceeding as if an aneual increase of
R
3 mgpd were a foregone conclusion.
In March, 1973, Manager and Chief Enginee, Georde
Yuen, discussed the outlook for desalination at a conference>
on ocean resources. Mr. Yuen cautioned that desalination
o ™ '
would not be an easy answer to Oagggs future water resources
3 . ) )
problems unless people were willing to -pay the high cost of
desalting: | o 1
5 —At the pré%ent time water _development costs on
Oahu1 are slightly less than 10 eents 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 transmissfbn 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 wateré on Oahu. He mentioned that the ‘
. '
: o
: 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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o

Board is taking an inventory of grackish waters, and that

current estimates indicate the presence of fifty billion
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

Board's long range plans. He considered the demineraliza-
tion of brackish water, the recycling of waste watet and the
_treatment of impounded WA¥Sr to be morés attractive alterna- l,w
tives for Oahu's future water supply needs.li

In June, £974, The Depértment of Land and Natural
Resources, State of Hawaii, published a comprehensive report

by Holmes and Narver, Inc., entitled Water Desalting in '

Hawall. The Holmes and Narver study has a significant ad-
~vantage"over %he Burns and Roe study because Holmes and
Narver begin’with the assumption rhat‘it is more economi-
cally feasible to desalt brackish water than to desalt sea
water. Holmes and Narver concenorate on the Kihei-Makena
area of.Maui, and-the Kiholo area of the Big Island as two (’

B regions where growth is anticipated, but water supplles are
llmlted, and the desalting of brao ish water could be a
realistic means of meeting water s.pply needs. cAlthough the
study does not deal specifically with Oahu, its conclusionsg
are releyant:

.

1. Desalting brackish water, which is abundantly

available in many areas &f Hawaii, is more
: : : ) '

2

161piq. :

0
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economically feasible than desalting ocean
water. . ®

, - ,
2. The desalting of brackish water even at top
\_ pridority locationms is less economical than
transporting existing sources, unless the
transport distances are very great, or treat-

¢ ment or impdunding costs are prohibitively .
hilh. :
| 3. The desalting of brackish groun& water may be »

an attractive sourcé of supply for isolated
1 ‘villages or resorts with no fresh water
: resources-.and little potential for growth.

4. Due to the advances being made ip the technol-
ogy of edlectrodialysis and reverse osmosis,
. rapid- increages 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-
3 . tive bids for the specific condﬁ%ions're«ated
to the sector under consideration.l is'

’r

Holmes and Narver estimated that electrodialysis wouid
be the least costly method of desalting brackish waters in
Hawaii. Costs would range from about $.52 per 1,000 gallons
under near ideal‘conditionsyfo $1.67 depending on the fol-

lowing factors: )

1. The @uality of the feed waters (costs would
tend toward the lower figure provided the feed
waters are of relatively high quality, 1,0Q0
ppm TD for example).

¥ 2. The quality of the product water (it is less
costly to’ produce a minimum quality product
water, 500 ppm TDS, than to produce higher

7 quality product waters). A

. 3. The size of the desaltind plant and the per- |
: centage capacity at which it is operated - 1
(lower costs are obtained for large plants, |

17Water Desalting in Hawaii, pp. 3, 60.
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over 7 mgpd capacity, operating above 75% of
capability) .18 |

Although‘the desalination of brackish water offers
sgiewhat more promise than dé:alting 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.

, VR

181h3i4., pp. 59, 60. - 0
i \
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Chapter 8
¢

"WATER RECYCLING AND TREATMES;

2

' Waste water has become recognized as a potential water
resource. This chapter will review waste water reclamation
practices that are potentially‘imgbrtant for domestic, ihdus—
trial and agricultural uses on Oahu. As part of the consid-
eration of the-domestic applications of water recycling,
fthie‘ehapter'will consider water-treatment processes, in-
Leluding flﬁdridation,'that are particularly relevaat for the
Hawaiian Islands. '

People use water for drinking, for irrigation, f&; ‘
recreation, for ornamental purposes and among other uees,
v
for transporting wastes. Water that has been used to trans-
.. port municipal:and industrial wastes is stili more than.99%
water. Its appearance is altered} but its basic structure
.1is unchanged 1 This water can be recovered and used again.
u
The re-use of the water for the recharge of ground water
'Asupplles,‘for irrigation and for industrial use has been
with us for a good number of years. We can expect to see

L

considerably more water re-use by industries and agriculture

’1Pau1 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 and State anti- //
pollution regulations become"incrgasingly stringent. The
coming years will also probably sée the acceptance of
treated waste water as a source af’potable water for domes-
tic supplies. At present, there is only one communjity in
the world practicing®the direct re-use sf waste, water for
public water subplies: Windhoek, South-West Africa.? -

There is, however, a considefable amount of indirect
waste water re-use for domestic supplies occurring in the
United States. A Federal Water Pollutlon Control Adminis-
tratlon study based on a sample of 155 U.S. cities u51ng
surface w§ter supplies found that "the rgnge 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 p?pulation servéd, of 3.5 percent.;3' Iniotﬁgg;words,
about one gallon in thirty of the sampledmcféﬁe§' potab}e
water supply has paséed through thepwasté water system of an
upstream ¢community.

The basic function of waste water treatment is to use

physical, chemical and biological means in order to

¥ 2

Daniel A. Okun, "Planning for Water Reuse," pp. 617-
622. A

- . . RS

3L. Koenig, Studies Relating to Market Projections for
Advanced Waste Treatment (Washington, D.C.: Federal Water
Pollution Control Administration, 1966). The“entire publi-
cation is relevant in this context. :
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accelerate natural purifying processes. Treatment is in-

-~

~tended to remove the foilowing polluté%ts:

l. Oxygen demanding wastes (the most common
sources are domestic sewage and food process—
ing plants).

¢
2. Pathogenic organisms.
A

3. Biostimulants and plant nutrients.

4. Synthetic organic chemicals (detergents and
pesticides},

5. 1Inorganic chemicals and other mineral sub-
stances.

6. Sediments (sand, soil and other minerals).

" 7. Floatables (grease, fats and oils from domes-
tic wastes and food processing plantsi.

8. Thermal and radioactive pollutants, i
~ present. .

There are three categories of was£e water treatment
methods: primary, secondary and advanced. fNote illustra-
'tioné following this discussion of treatment methods) .
Primary treatment is designed to physically remove solid
material from the waste water. In primary treatment,e

screens are used to remove rags, sticks and other large
/ . “a

.

floating objecﬁs. 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," Honolullu, 1974. The pages of this report
are not numbered. (Mimeographed.)
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~.Secondary treasment is-intended to biologically remove
?fganid métter ffom primary treétment‘effluent. Thefe are
two principal methods: trickling filters, and the activated
. ..éludge process. In the trickling filter metHQd, effluent is
| spfayed on a bed of stones several feet High. . Bacteria
collect and multiply on the stones and congume 6rganic
wastes in fhe effluent. The biodegraded efflueﬁt is col-
lgcted, allowed to séttle'iﬁ sedimentat?on tanks;'and may be
chlorinated for dispdsal-or-furthef treatment. In th% acti-
vated. sludge procesé, waste water, bacteria and-air are ’
mixed in én aerator. During aeration, bggteria bregak 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 tﬁe aeration tank to facilitate the N
digestion of sewage.
Communities occasionally make use of lagoons, stabili-
zation ponds and oxidation ponds to retain sewage in a

, holding area. Oxygen, bacteria, sunligﬂt and algae operate

»

Ty . symbiotically to restore waste water to a quality similar to
-secondary éreatment. One problem with oxidation poﬁds is
that they‘reqﬁire a relatively extensive land area. In
aadition, the pond may give‘off an unpleasant odor. People.

.

living near, the oxidation pond at Waipahu, Oahu, complaineq

Q | K QS@
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fféquently aﬁout the facilitx until it was upgraded by the
addition of an aerator.> Qk' ‘ |
Advanced waste t;eaﬁﬁent methods use combinations‘ofl
physical and chemical.teChniques such as coagulation- |
sedimentatioé, adsorﬁtiqn, elee%ggdialysi and reverse o
osmosis to upgrade water quality and meet stringeﬂ; Federal\
anti—pollutipn-regulations. In the coagulation-
sedim%ntation prbcéss, alum, lime or‘iron salts are added to
the waste waterbsoldtion in order to bond Qith particl;s in
the.efflﬁen£, increase their‘weight, and speed ub the set- -
bging process. Adsorption femoves ;efractory organicsvthat
cause foaming, taste and odor problems. In this process,
waste water is filtered through activated cagbon. A variety
of undesirable particlés adhere to the porods surface of the
carbon filters; the effluent is purified, and the carbon can
be regenérated_for re-use. Electrodialysis and reverse
osmosis techniques (described in Chaptér 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
. g ’

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

SHonolulu 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.) P '

N
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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 secpndary ot

treatment, the effluent may be divided into two streéms, one. |
to pass through coagulation-sedimentation and adsorption, 4/

7 4
the other through demineralization. Then the effluent
streams can be re-combined when they have reachéd the de-

"

‘
. a
/

sired le;;l of treatment.®
Illustrations 2 théough 7 on the following pagés

S : depict waste water treatment methods. ) ‘ ! i

3 1] ! .
The Federal government has recognized that contempo-

rary industrial civilization is generating poilutants that
are not only damaging to reteiving waters, but are practi-
cally errwhelming many -of fhem. Refractory organics,
nptrients, suspended solids and ihorganic salts are placing
such a éurden on the nation's sewerage treatment facilities,
that primary aﬁd secoggary treatmentnare,frequenply inade-"
qguate to maintain accepfable condifions in receiving watefs.
‘Since so many of the nation'é 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 mun;ﬂipal‘needs. s-In this context,
N o
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the recyclipgkof waste wstef is a means of alieviating both
the water pollution and the,water supply problem.7
During the 1960's, the Fedéfalrgpﬁérnméﬁt emphasized
research and‘developméﬁt in the water supply field. But -in
the last several years the emphasis has shifted to pollution'
control and discharge elimination. .Indusfries are rsacting
to the ;hanginngederal environmsnt by realizing that waste .
vdischarge limitations will be more important than water
supply as far as operating costs are co'ncérned.8 >Industries.
are negotiating agreemenfs with municipal sewage treatment
agencies to use treated waste wate¥ 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 fhe waste water up Fo the standards |
needed by the industry. A;vimportant effect of this kiﬁd of
cooperation between industries and publis water treatmeht

agencies is that such agreements conserve high gquality water

resources for domestic use.9

Toffice 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 the: Convention of the California
Section, American Water Works Association, Sheraton Hotel,
Honolulu, Hawaii, October 17, 1974.

, 9Douglas B. Flett, "Waste Water Reclamation For
Industrial Use," American Water Works Association, Califor-
nia Section News (Summer, 1974), p. 19. o

K
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In addition to cooperative arrangements with munici-
palities,'industries are inc;easing their “in-house" recy-
clirng of uéedeater. In the petrbleum indusfry, a gallon of
water is recycled an average of 7.6 times; iﬁ_the meat péck—
ing industry the reéycling rétiO'i 4.0, with 3.0 in paper
manufacturing and 2.6 in the auto industry. When hundreds
of thousands of gallon%_of coolant aqd process waters aré'.
involved, :ecyclingvcufs pperating expensés'andlenhances.

industry's ability to comply with increasipgly stringent

. Federal and State regulations limiting the discharge of

fpollutants.lo ‘ - -

The Oahuigugar Company has p;éctfced a "successive
usé"'techniqge_for éevé;al years. The Company draws its
water from privately owned wells‘and from the Waiahole Ditch
that transports water from the Windward side gf-the Island -
to Waipahu in ieeward.Oahu. The Compan§ uses 15 mgpd of
this water in three éeparate industrial opérations.; First,
the water is-used in condensers at the Company's power-
élant. Then the same water is piped ta the sugar boiling
operation where it becomes process water. From there, tﬁe
water is transported to the cane€ washing operation. Fi-

nally, the waste water is biped to the Company's fields on

lOJ. Eller, D. L. Ford and E. F. Gloyna, "Water Reuse
and Recy@iing in Industry," Journal of the American Water

Works Association (March, 1970), pp. 149-154.




© 253

the:Waipio Peninsula, where it is used to irrigate sugar-
cane.ll

| | Nétionally, there have been two technological re-
sponses tb the water quality situa£ion at, the municipal
level. One respggse-has been tolﬁse advanced, or ‘tertiary,
treatment processes (as described in this chapggr) to im-
prove the quality of secondary_treatment effluent. The
seCond, and most recent responsex has been to replace the
biologital processes involved ih secondary treatment with
physiqal—chemical methodé,‘ The reason for replacing conven-
fional secondary treatment is that biological procesﬁes are
~_-frequently ﬁpset by industrial pollutanfs. Many industrial
- wastes are toxic to the bacteria that break down raw sewage

I

in the sécondary

ocess. But the same industrial wastes

that digrupt biological
. 1 . s
water by\combinations of su physical-ghemical techniques

rocesses can be removed from waste

as coagulation-sedimentation, adsorption, electrodialysis
and revers osmosis.‘ At the present time, tﬁe Enviroﬁmental
Protection| Agency is heavily committed to developing proc-

esses and building facilities to cope with unprecedented
waste watéf treatment challenges. Twenty4two tieatment

plants are planned, or under construction, that will émploy

llTelephone conversation with John T. Humme, Oahu
Sugar Company, Ltd., February 12, 1975.
- o

LS
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processes developed under the EPA's advanced waste treatment

program.12 ’

One of the éreblems_associated with waste waker recy-
cling is tg@t as recyeiing becomes increasingly accepted,
and as wafer is recycled over and over agaiﬁ, there will be
a build up ef‘residual constituents in the proéudt water.

Revers@yosmosis is one of the few processes that can remove

a
Y

such residuals of secondary treatment as dissolved inorganic

salts, refractory organics, aﬁd“viruSes from the effluent

stream.13 A recent study by Georges Belfort of the Hebrew

University bt Jerusalem, compared the characteristics of

reverse osmosis as a'leading advanced treatment process with

&« ) -

the characteristics of such traditional primary—and second-
ary processes as Screening, filterihg and biological'treat—
ment,’ Belfort found that advanced processes are mere com-
plicated and expeﬁsive ro operate, although their rate of
treatment is high_;nd (of special interest to Oahu) their
land utilization is low. Traditienal.processes have the -

advantages that they use less energy and can tolerate wider

variatiogs in feed waters:

12Natlonal Environment Research Center, U.S. Environ~
mental Protection Agency, Annual Report, Env1ronmental
Research Center, 1974, pp. 15-17. :

°13Geerges Belfort, "Interfacing Newjy Developed
Technology Within Present Wastewater Tréa ment Trains,"
Journal of the American Water Works Association (August,

1974), pp. 504-505.

.
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. PRIMARY & : ’
CHARACTERISTIC SECONDARY TREATMENT ADVANCED TREATMENT
. ‘ > R
& Complexity ) ) 1ow’ high
Energy input - low ) high
Training of .
labor - Jdow high
Rate of . , . '
treatment - low high
] Control of M
' process ~ low . high
Land area ’
requirements hi _ low
(Tolerance\for
*variation high low
Capital Cost high high
Operating Cost - low highl4

&,

. !
Althodgh 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

tec@nblogy are ﬁot yet sdfficiently advanced to permit the
v direct re-use of treated,waste water for municipal water

- N

supplies. .The Association does approve, howeéer, of the

=

D

. l%Ibid.,bp; 505.

= ' 157piq.
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v

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.l® T o

Ralph Stone and Company, Inc., under contract with the
Office of Water Resources 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 commuynities participated in .

N

" the study. Consumer attitudes ranged from acceptanee of

reclalmed waste water for non—body contact uses; to neﬁtral
to accepting attltudes toward,body éontact uses,‘and neutral

.to re]ectlng attitudes toward direct ?gman consumbtion. The -
public's strongest objectipﬁ to waste water, re-use was psy-

‘ chological‘repugnance; ~The company surveyed waéer resounrces
officials and‘irdﬁstrfal managers, and found that their \\
attltudes toward waste water re- use are similar to the attl—
tudes of the general qulic. Water supply officials tended
to overestimate the public's rejection of waste water recla-

mat10n.l7‘

A ' ' \\244 |
l6american 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 RetClama-
’ tion: Socio-Economics, Technology "and Public Acceptance (LOS
‘ Angeles, California: Ralph Stone and Company, Inc., 1974).
The sectidn on public acceptance of reclaimed water 1s rele-
vant in this context.

Q o . ‘ ‘ - ;??{}
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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, irrigatiodn, recrea-

tion and grouna water recharge because of the major

psychological bartiers involved in the domestic use of re-
claimed waste water.ls'/ .

Reclaiming waste water for either direct or indirect

T

domestic use requires extensive and costly treatment. Main-

.land water supply agencies-are experiencing rapidly rising

water treatment costs. As ‘American Water Works Association

President, Robert B. Hilbert said recently, "The era of

cheap water is over. Saving the environment is expensive;

saving waterfghd‘making‘it all we want iy to be won't be

cheap either."lg_ - ' )

v

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

]

spall 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 quallty of

18George Yuen, "Water for the Future--Is Desaiting the

Answer?" March 9, 1973.

19Amerlcan Water Works Association, "President Hilbert

- Responds to Unsafe Drinking Water Reports," Wllllng Water

(December, 1974), p. 1.

o ‘ . " !
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Oahu's domestic water. The Board]suMicrebiological Labora-
tory examined ovet 11,000 water samples, and the éhemicai ’
Laberatory examined ove;~7,0QO samples, in 1973. Tﬁe bacte—'{
rial quality of Oahu's water continues to be,excellent,'ahd |
well within the U.S. Public Healthjgprvice guidelines estabr'
lished for‘municipai water. In addition te the routihe . -
measurement of the saline content ie key %elis, the Qhe%icel>
Laboratory monitors pesticides and.mereufy inkthe'éeter “ .
supply. To date, no pesticide or mercury eéntamination-haS'
been found in-Oahu's water supply;zo to '

In November, 1974, water treatmeﬁt became ; metter of
national concern when the Env1ronmental Defense Fund (EDF) ,
i _ a publlc interest group of ‘scientists and lawyers, reportea(

the results of studies’ that show a p0551ble link between“l
cancer and the consumption of Mississippi Rlyer water by
people liviné in Louisiana..AThe day after the EDF annouﬁce— .
ment, the U.S. Environmentel;?rotectioh Aéeney.coﬁfirmed"the |
presence of 66 organic compoﬁﬁds, some of wﬁieh &re knowe to
Aproduce cancer in laboratory animale,ein the‘New Orleans

31 : '

municipalgwater supply. _ ‘ o T Q

-

The problem involves chlorination, the same disinfedt—

ant treatment used by most water supply-ageﬁcies in the

ited States. When water from a polluted source, such as

P

aonodolulu Board of Water Supply, 1973 Annual Report,
p. 9. ' - : ] y

£

2l“Drinking Water: Another Source of Carcinogens?!
Science, November 29, 1974, pp. 809-810. .

Py
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the MlSSlSSlppl River, is brought into a treatme 't plant,

"~ chlorine interacts with industrial and agrlcultural wastes

' .

to produce chemlcal c0mpounds that have been proven to be h

-~ I
-

- carc1nogen1c in laboratory eXperlments. The' Environmental

Protection Agency has responded by ordering a nationwide .

; < . étudy of domestic water supplies. The first phase of the .

study will determime the concentration;'ané possrble ef~ .
fects, of_variouszqhemicals in U.S. arinking water s&etems.‘
Preliminary results, should be reedy by mid—l975. The second °
phase of the EPA_stﬁdy wiil attenpt to locate sources of
contamination and evaluate techniques for either preventing?
cOntaminatidn,ier removing it.from'municipal‘water euppliee.
N It is already known that tree?;gnt'with'aétivated chercoal

'will remove some ¢f the potentially dangerous organic com-
22 . ¢ |

pounds.

- ¢

,President’ﬁbbert B. Hilbert of the American Water

v

_ Works Association responded to the EDF and EPA reports by
27 . Y e aST . :
cautloning against overreaction. He pointed out that human

I , < ) . o . . ‘
". beings have “tolerances which permit the ingestion, over a

lifetime; of substances that are potentially harmful under

3 ) ' leboratorj conditions. President Hilbert spoke of the folly

o

‘of spending hhge_sums of%money to remove what may prove to

.

. be harmléss snbstences from municipal water supplies,”'And

he urged accelerated research to determine whether compounds

o 221p14,




. lg ) ) . /

present in water supplies ‘are really harmful to human be- “\

ings.?23 , . ' ' h S
If chlozine treatment is found to be harmful to public

health, the§% are two other practical alternatives: ozone

treatment, and treatmert by ultraviolet light. Both of

-
© . a4

these alternatives are more expen51ve than chlorlnatlon.24
| The EDF and EPA dlsclosures had the addltlonal effect
of accelerating the passage of the. Safe,Erlnklng Water Act.
The Act, which has  been 51gned into law by Pre51dent Ford
enables the EPA to set limits. for chemical contaminants in

community water supplies, and establish standards for tech-

niques designed to remove chemical contaminatiomn.23 'Atd,

presept, there are no standardsvregulating-chemieal contami-
nants in munrc}pal water supplies. The U.S. Public Health § -
Service has establisped bacterial limits, but no limits on
the kind of‘substances\revealed By the EPAa‘

The \fluoridation Qf_community water supplie; may be
considered in the context of water.treatment beeause fluori-

>

dation is an accepted treatment practice in several thousand -

communities in the Unjited States and in many foreign coun-

tries, including the Soviet Union. Although fluoridation is

- . o

23"Pre51dent Hilbert Responds to Unsafe Drlnklng Water '
Reports’, * Willing Water, p. l - e .
7 _ v :
24Robert B. Dean, "Toxicity of Wastewater Disinfect-
ants," News of Environmental Research vin Clﬁtrnnatl (July 5,

1974)1 pp. 1-4. : ~

.

25"Dr1nk1ng Water: Another Source of Carcinogerns?"; o~
"Washington Report," Willing Water (December, 1974), p. 10.

.
. v
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a routine matter for water supply professionals, it is not a’

261

routine matter for many people in the United States who

oppose it for a variety of reasons. The writer gathered Y@<\
N . ) % .

o S ’ - . .
evidence and read the arguments on both sides of the fluori- -

* ]

dation question, and became convinced that it-is a desirable

treatment practice for the people of Oahu. @ Y

Fluoridation became an 1mpa551oned issue on the /Island

»

- of Hawaii in the November, 1974 ,. election campalgn. In that . N

-]
electlon, the Blg Island's vdters rejected an ordinance

{prov1d1ng for the fluoridation of the publlc water upply
The\jitlng was lop51ded :
F o ) For Fluoridation: 5,401
AgaiHst Fluoridat&on: 51472426 "
The results of the referendum on Hawaii indicate that~
the political climate on Oahu may 'be hnfavorable to the ®
« introduction of fluorldatlon by the Honolulu Board of Water'
Supply. ‘ﬁevertheless, the Board of Water Supply should
.
ol . consider fluoridation because the ev1dence favoring it is
| substantial. | | '

~

.Fluoridation began in several ,American cities in 1945. Zf\\

Thirty yeary later, -the number of communities with fluori- . .

9

‘dated/Adrin ng Water has grown to over 5,000; and apout 100

‘ million people in ‘the Unlted States are drlnklng fluoridated R

0 ¢ , » . 2

s, : x - : Q -
’ ‘szonolulu Advertiser, Noveﬁber 6,’1974,‘p. AS.
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.

water every day.27 A recent’ survey of the water supply
agencies serving 45 mediug and  large U.S. cities ‘indicated
the fgllowing:

P4

| . Cities providing fluoridatdion: - 28 - .
Natural fluorides present in -water: °1
Cities, including Honolulu, not

Locally, the Army began fluoridating the water supply

systems at Schofleld Barracks and Fort Shafter in 1955, and

the Navy has been fluoridating the Pearl Harbor supply 51nce

1958.2° /
A

The fluoridation of drinking waterx has been found to

A

be an effective method of*preyenting tooth decay, especially
, . . 5 _

among young children. 'Fluoridation reduces the inciderice of

P . o o . . .
toothﬁdeqéy up to’ 50 percent. gt-has been accepted and

—

endorsed by virtually every scientific and health organijza-

"tion in the United States.g0 ; ‘}

$ ?, e 27Erv1n Bellack Fluorldatlon Engineering Manual
(Washington,; D.C.: U.S. Environmental Protection Agency,
1972);, pp.. 2, 3; Honolulu Advertiser, November 2, 1974,
> p-- A4 .- - ] ; = .

. : 28Offlce of Council Services, C1ty and County of
a Honolulu, "A Comparative Study of Forty-five Major U.S.
s Water Supply Agendies," Hoqplulu,v1974. (Mlmeographed )

oo @ 29Honolulu Board of Water Supply, ?luorldatlon Report
o (Honolulu Honolulu Board of Water Supply, November, L972),

- p.. 5.

A a

AL :u * 3ﬁU S. Department of ealth Education and Welfare, /
’ ~Fluoridation: No Better Health Investment (Washlngton, D.C.
~% " U.S. Government Print¥ng Offlce, 1970) . The entire pamphlet

- . is relevant in this context. '/ a T s

A . Cvd

a

- L . e & K

¥ ‘. . - /
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providing fluoridation: 1628 ' ‘
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3] 4
The follogkng statement by Dr. Charles C. Edwards,

Assistant Secretary for Health, U.S. Department of Health,

=

Education and Welfare, summarizes the effectiveness of

‘fluoridation: -

-,

Fluoridation is'a proven health measure which
can alleviate one of the Nation's leading health
pxoblems--dental decay. De&cades 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 preventing nearly two out of
three cavities.

No other preventive dental health measure can as
effectively reach all Americans without regard to
socio-egconomic or educational status. 'Studies have
shown that costs of dental care for children are,
about one-half as much in fluoridated communltles as
in non-fluoridated communities.

The prevalence and expense of dental decay

- ‘ underscore the pressing need to make the beneflts of
fluorldatlonzavallable to everyone.3l .

¥ +

. The fluoridation of drinking water not only benefits

children, it benefits adults throughout their lives. The <

U.Ss. Pablic Health Service has receatly released threée

reports concerning an investigation of the dental health of

adults livihg in a naturally fluoridated,area of Great\.”

» Britain. The reports show that the residents have signifi-
cantly less. tooth decay, fewer missing teeth, and leee need

for partial dentures than persons the same age living in

nonfluoridated areas.”? Not only does flupridatibn reduce
Ve : . o

3lCharles E. Edwards, U.S. Department of -Health, -
Education/and Welfare Statement on Fluoridation (Washington,
D.C.: U.S. Department of Health ~Education and Welfare,
-July 9, 1973), pp. lJ"2. .

Ed

~32Publlc Healﬁh Service, U.S. Department of Health,

w'Y):

Education and Welfare, Adult Dental Health Benefits’ From AR

=3
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- »
/ . . . . .
. . 4
., / . / a . “ =L . ‘
/ . ,
L - ' : - CIEP L
j A e,
p

=3

S S h : ot qﬁ7 ‘ " T
ERIC : P A




\

v

264

g .

tpothodecéy dragatically, 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 Kssociation show that people drink-

’

in§ fluoridated water all of their lives have a sign-ifi£

[l & .
cantly lower incidence of arteriosclerosis (hardening of the

artefies).33

Thé National Academy of Sciences has recognized £fluo-

ride as an essential Mineral Nutrient: TR

: ~2 , ) '

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
incof$orated in the structure of the teeth and is
required for maximal resistance to dental caries.

It is evident that the daily fluoYide intake in

,:' many areas of the United States is not sufficient to
. ifford optimal protection against dental caries. g o

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 where natural water supplies contain Pess than

—— P ——— e -

" this. amount , 3% : . -

Research in areas of the United States where people
have lived all of their lives on water containing 8 parts

f : |
per million fluoride shows no ill effects to health from the

-

°

Fluoridation Documented in New American and British Reports
fBethesda, Maryland: U.S. Department of Health, Education
and Welfare, 1972), Qp._l—4.

9

33F1uoridation Report, 'p. 13. : , . -

3téNationa]". cademy of Sciences, Recommended Dieéary
Allowances (Washington, D.C.: National /Academy of Sciences,
1974) , pp. 98,.99. ' .l '

3
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presence of r;uoride. A concéntration of 8 parts per mil-
lion fluorige is about ten times higher then tHe concentra-
tion recommended for Hawaii. Neverthelees; the~peopie

o ‘ living in these high concentration areas have grown up and

lived in gooddhealth.35 The following statement by the ;
9 ' ) ’ .
. Council of the Society of Tokicology 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-

e perate climates. 1In the United States, there are
over 10 million people drinking naturally fluorldated
water at near optimal concentrations or: higher. ’
These waters have been consumed by large numbers of
people for mahy 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 authorltles, e
‘ the  Society of Toxicolqgy ,finds water fluorldatloﬂ

v ‘to be a safe measure.

v

K . w )
r 5 i .&h. ‘o

In view of the benefits of fluoridation,'and its
safety, the fluoridation of water supplies is a public
health care bargain. The results of -a study published by

the .U.S. Public Health Serv1ce in 1968 1nd1cated that the

) /

average cost of fluorldatlon is $0.13 per person, per

' 35U.S. Department of Health, Education and Welfare, .
- Fluoridatdion: Nature's Way  toPrevent Tgoth Decay (Washing-
AN - ton, *D.C/: U.S. Government/Prlnt;ng Offlce, 1972). The

o ~.entire pamphlet is relevant. ' R *5 :
. 36Counc1l of the Society of Tox1cology, Water Fluorl—
dation Safety $tatement October 30, 1968 p. 1. - T

L
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r year.3z The Honolulu Board of Water Supply's 1972 Fluorida-

o

‘tion Report estimated the costs of fluoridation as follows:

% -

Initial expense: ™ $388,000.00° ) T

Annual Operating expense: 237,000.90 -

. Annual cost per capita: - ¢ 0.43 ’
Cost per 1;000 gallons: T 0.006338
2 : The annual per capita cost would :i higher on Oahu
/ - . : ‘

¢ than on the mainland primarily because of the number and the

Island-wide dispersion of bahu's'water sources. Forty-nine
separate fluoridation {Fstallations Would be necessary to
provide serviee. throug oﬁt,Oahu.39 ,%». ..
The equipment and procedures for flyoridating commu- .
_ - - J

nity water supplies present-no major difficulties. Water

C
treatment plant operators fluoridate water supplies as a //

L3

- * -~ . R B B .
) matter of routine, and the procedures for monitoring the

fIuoride content of the.Water are well understood.40
If fluofidation.is'benefic#;l, safe, inexpensive and
presents no special technical;prbblems,'why,was fluoridation

rejected on the Big Island, énd why is it rejected in about ¢« /'

. 37y.s. Public Health Service, Better Teeth for Life:
Fluorldatlon (Washington, D.C.: U.S. Government Prlnglng@
'Off1¢e,‘1968) The entlre ‘pamphlet is relevant. o

38 N
Fluoridation Repart, p. 23.

-391pid. ‘ ;
40Ervin Béllack, "Methods and Materials for Fluoride
Analysis, " Jouﬁhal of the American Water Works Association,

Vol. 64 (January, 1974), pp. 62-66.- .

:
, .
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GQ percent of community referehdums on the questlon° The

answer is that anti- fluorldatlonlsts have effectlvely cre-
\

ated doubts and ﬁears 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
o water supplies.) . . <

2. ?luoridation presents a danger to health. .
(All of the evidemneé indicates that the oppo-
site is true.) '

common .use are beneficial in small ntities,
but harmful when.used in large conce&htrations. .
o r For example, sodium chloride is poisonous in .
o« - large amounts, but it benefits the human body L
- when used in small quantities as table salt.) T -

3. Fluorides are poisonous. (Many sui;g;nces in
g9

4. Fluoridation violates the freedom of individ-~
ual choice. (The following statement by#¢legal
scholar, Williamnyvfﬁﬁ%ler, reprinted in a
publlcatlon of tHe American Dental Associa-
tion, is offered to refute the contention that
fluoridation is an infringement of 1nd1v1dual

" rights: . :

. v Accordingly, it may be safely’comcluded’today,
4 that every .argument which the ingenuity of the oppo-
' .nents of fluoridation has found héds been heard and
. . answered by the coutts. It is now a settled princi-
3 ple of 14w thag~a community has the inherent right
' to fluoridate the publlc water supplies. In so
/y doing, it is not pract1c1ng medicine, engaging in
socialized medieine, giving mass ‘medication or vio=
- lating the pharmaceutical laws. 'The individual's S
' rights, which are protected under the Constltgxlon, : _— o
do not extend to prevént public programs of this -7
ey kind. Id view of this unanimity and comprehen51ve—
Q- - ness of judicial opinion, ﬁt~1s unlikely that' there
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will. be any decisions in the{uture adverse to
fluoridation of public water supplies.)

All four of the above charges against fluoridation
surtfaced during the weeks preceding the referendum on the
Island of Hawaii; Anti-fluoridationists formed ar unusual
coalition:'strongly liberal natural foods advocates joined

fstaunchly conservative defenders of the freedom ef indi;id—

ual choice in their opposition to fluoridation. William H.
g

Butler's remarks about the unanimity of judicial opinion
. A notwithstanding, former jurist, Nelson K. Doi,.now Lieuten-
ant Governor of Hawaii, opposed fiuoridation on legal"

) grounas. Oof twenty general election candidates expressing
/ . B . . )
’ o ‘an opinion on the issue, only three advecated the fluorida-

)

tion of the water supply. Moreover, anti-fluoridationists
IV/ L} b4 . » Q
- took advantage of the recent drought in Haw§f;\by maintain-

ing that money to fluorldate water would be better spent on

— 5 .
f . . ) - .
developing more water resources.42 .

Ay
o - Supp@rters of the fluorldatlon proposal included prac-

Y]

t1cally all of the Island's doctors and dentists, the pollt—
- ically: potent International Longshoreman S and Warehouseman S .,

Union’(ILWU), Local‘;42, the popular former Mayor of Hawaii,

i
/

Shunichi Kimura, and County C ilman *rkuo Hisaoka, who' won

-~

- . ’ 4lpnerican Dental Association, Answefs to Criticisms -
»  of Fluoridation.(Chicago, Illinois: American Dental Associa-
tign); pp. 3-12. ' .

e

L 42Honolulu Advertlser, November 2, 1974} p. A4.

. .
. 2
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reelection'despite the fact that the fluoridation proposal

was resoundingly defeated.43l ' . \
The basic factor in the defeat of fluoridation on

a. ¢ * . [

Hawaii in 1974 was that anti-fluoridationists were more
~ . . .t . J"“,a ,."L“‘v'; . . '
_effective in communicating their side af the issue to.the

electorateg“'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

© P

fluoridation, water supply officials should take a leading

o

role in prov1ding the public with factual information on the

’ 2y

’fsnefits and‘safety of fluoridation.- Water supply managers

should conVince the public that they have the expertise to
44 : ;

4

The legislative history of fluoridation in the %;ate

administer an effective fluoridation program.

’

<

of qawaii amounts to a series’of false starts. , In 1955, the
Teﬁritorial Legislature passed a bill authoriZing ‘communi-
tieswtd fluoridate their water supplies. " But Governor |
Sanuel King pocket- vetoed the measure on the’ grounds that

L LY N |

the- public needed more time to become informed abo*; the

© issue. Fl oridation Bills were brought before the State -
. - . ; . / e "

o 43Ib . ' o : ' . “- .
. f id | . d . \ L an

44Answers to Criticisms of‘Fluoridation, p 12'
Virginia H. Knauer, Addrest% of the ‘Special AsSistant to, the
Presidgnt For Consumeﬁ’Affairs to ;the American Water Works.
AsSOCiation, Boston, Massachnsetts, Juﬁé?lB, 1974
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Legislature in 1967, 1968 and 1969, but were not acted

upo.n.45 -

a

The Citizens Committee for Flupridatidn was formed in

1963 and requested the Cify Council to consider the fluori-

~

dation question.

3

After léngthy discussion, the Council

~ voted 6-3 to defer the question for an indefinite period.

Three years laterw the Council pasbed a fluoridation meaSure

by ‘a 5-4 vote, but Mayor Blaisdell vetoed the measure, and

the Cguncil was not able to override his‘veto.46“

At the present time,  the Honolulu Board of Water
SuppIy'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

_ 4 ‘ ‘
Oahu's, water supply, and that the Board of Water Supply 'may"

-

’ e P
not authorize fluoridation without the approval of the.City

Council.47 ‘

The Board has maintained a neutral position during the

two decades of controversy over fluoridation. The Board's ~

4

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

45p1yoridation Report, p. 6.

461bid. ‘ o - ‘

471pid., p. 8.

!
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harmful effects, """" (b) it is the wish of a majority of
. our consumers that “the: fluorlde content 0f their
L I ‘water su ply be so adjusted even recognizing that,
eventuaXly in one way of another, they will have to
X pay £ it, and (c) the Board is satisfied that it
8 . has e legal right to add fluoride to the water
: whiclh it .furnishes to its coasumers.

Twenty years have elapsed since the Board established
‘ o the above position. It is the opinion of the writer that
this position should be updated and include a clear .state-

ment in favor of the fluoridation of Qahu's water supg;y.

-

As\gp’point (a) _.above, the scientific evidence is clear that
'fluoridation‘is safe and effective. As to point (b), the

, C P ot |
writer ‘believes that the-Board should take the initiative in

A

[o QI

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 fléoridate Oahu's water supply pro-
vided tpat.fluoridation is authéfized byuthe-City Council.
For more than .two decades the fluoridatioﬁ;coetroversy
hag’boiled'and cooled;’butltherevhave been no positiye
) . resulks.. In view of tBevpublic benefit to b%_gained from -
fluorfaation, the Boerd should qonsider‘ébandoning its lo;g—
held neutq&l position and become“ﬁh advocate of the fluori-

. B
. \ )

Fluoridation should be kept in ﬁers%ective. - It is

dation of Oahu's water supply.

L - i
simply one of many effective and widely accepted water
treatment practices. Part df the problem involved in
: 3 h »

3 | | o
' : 48Fluorldatlon Report p 9; Sixteenth Biennial

. Regort p. 33. - e o
S . ‘ . ar . L : ' /“

Y
%

. Q o o e .
'C S : . ;;‘3%3 . .
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~gaining acceptance for flﬁoridation on Oahu lies in’the fact
that our natural“ground water® supplies are Qxceptionally N |
pure and, as a géneral rule, require no'tréatment at all.

If waste Qater recycling With all of the accompaﬁying water
freatmenf processes becomes a réality.on Oahu, one would

expect the climate of opinion toward fluoridation to become ,

~

more favorable. ‘ ° - o T
In a recent address to the Conference of Hawaiian L
Sugar Tec nologists, Manager and Chief Engineer, Edward

Hira%®a, stated tha£ the first sﬁpplementary water resource

-

(beyond our natural ground water supplies) will probably be

v

2

the recycling of treated waste water for irri@étionﬁ The

following figurés indicate average daily consumption’ by
£ :

( wdter users on Oahu:

-
v

(millions of galions per day)

{ <~ ‘ 1
Agriculture: . , 226 7
Board of Water Supply: 122 -
Military: r . 34
Private_Systems including ' .

ndustry: // 19 .
Total consumption: ' : 40149

Q

4 . ——
Oahu's agricultyral interests use over one half éf the
water that is drawn from the natural underground supplies.

1f major-agricdltqral water users would accept treated waste

/

49Edwarg Hirata, "Technical and Environmental Aspects
of Using Municipal Sewage for Sugarcane Irrigation,™ address
to the Conference of Hawgiian Sugar Technologists, Honolulu,
Hawaii, Ilikai Hotel, November 13, 1974.

A .

.
f ’
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water'for irrigation, there would be a considerable benefi-

. . . — SN
cial effect on the 'natural ground water supplies. Oahu's

' Sugar Plantations have been reluctant to commit themselves

4 7 1

¢

to acceptlng treated sewage effluent on a major scale The

plantatrons acknowledge that they have been using treated

effluent from -the Wahiawa Sewage Treatment Plant s;nce l9283

“artd, the Makakilo and Nanakai Sewage Treatment Plants near

Barbers Point also discharée their effluent into sugar irri-

1

/¥L gatlon "systems. But the quantities of effluent from these

° v

three plants are very small when compared to the use of

50 ‘ . >

o @

natural ground water for 1rr1gatlon

BRI If the Board of Water Supply is to achieve the trade—

off of quantltles of treated ,effluent for hlgh quarhty

F .

-potable watery, 1t w1ll have to convince Qahu's agrlcultural‘

interests that such an exchange is valuable to theygommunity

and is economically anfl technically feasible. -As indicated
] ,

in Chapter-'6, the Board took a, leading role in opening a

‘dialogue with the plantatiomns by calling a meeting of thé

Oahu Water Users Association in Aprilf 1974. Tqé Board is ]

- / e

“-attemptihng to maintain communicatiqns with major water users
on a contiruous basis. An active Oahu Water Users Associa-

~ tion could constitute a forum for discussion leading to

50vmechnical and Environmental Aspects af Using Munic-
_ipal sewage for Sugarcane Irrigation"; interview with
'Richard™W. K. Lum, Honolulu Board of Water Supply, Planning,
Resources and Research Division, January 20, 1974.

$
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.agreement on the allocation of water resources and on waste
water: reuse for 1rr1gat10n.5l . ’
§ % . )

There are four classes of technlcal questlons to be

answered before treated waste water can be recycled for L

agricultudral use:
v ' . )
17.. How would recycllng affect the quallty of the
nderlylng ground water°

2. How would it dffect sugar yield? : -

3. How would it affect the existing irrigation
system° . .

' ' L.

4. How would it affect future _irrigation prac-

. tices?52 |

i ° . . No water recycling techniques should be impiehented R

. until it can be demonstrated that récycling will hot ad~
versely afféct the qualfty of the underground water supplyg\
Effluent from secondary sewage treatment plants contalns
pathogenlc v1ruses and d1ssolved solids such ;; nltrogen Jgd'
phosphorus. The question is whetper the soil can fllter out
viruses and dissolveé solfds before irrigatfpn watersiinfilr
tratefthe basal waterwsupply. In September, f971, the 'v;
University of Hawaii's Office of Water Resources Research '

@began a study that has prov1ded considerable factual mate—
rial for answering this frrst questhn. The purpose of the

. ? . ‘~_
study is desnribed as follows: !

-

. / = . .
- Slinterview with Edward Hirata, Honolulu Board of
’*\\\; ‘ Water Supply, November 4, 1974.

. 52"Techn1cal and Env1rohmental Aspects of Us1ng ‘ ;
Municipal Sewage for Sugarcane Irrlgatzon.

£

s . -
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An investigation of recycling sewage effluent by
irrigation under Hawaiian conditions is being con-
ducted in pilot field studies near Mililani Town in.
central Oahu under the sponsorship of the Board of
Water Supply and the Division of Sewers, City and ’
County of Honelulu. 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. gorollary objec-
< - tives are to ascertain its effects on sugar cane
yield and grass lands.

The ‘study involves the irrigation of sugar cane with
« !

secondary effluent from the Mililani Sewage Treatment Plant.

The Mililani site was chosen because of the proximity of the

Planﬂ, and because' the adjacent'sugar cane fields are grown
. . \ . B -
on ox%sol“soil, the same type of soil that supports the
' 4 N o ) -
L ,groth\of 90% of the sugar cane under irrigation.on Qahuw54

The st?dy reasures the physlcal7 chemlcal bacterlal and
viral results of applying treated effluent ta sugarlﬁane and

grasslands from November, 197l, to the present. Prellmlnary

—

results confirm that pathogenic viruses can surv1ve second- ’

ary sewage treatment even after chlorination. But (and this

\ ; .

is the crucial finding) the soils belng tested are highly.

effectlve in removing viruses from the applled effluent.55

Measurements of the soils’ capac1ty to fllter dlssolved

k‘a A Ls . .
‘ e - —
1Y . ' .

v 531, Stephen Lau, et al., Water,Recycling of Sewage.
Effluent by Irrigation: A Eield Study on Oahu (Honplulu:

s Water Resources'Research.Center, November, 197%3, . V.
54Go'rdon L. Dugan, et al., "Land Dlsposal of Sewage in -
Hawaii--A Reality?", paper presented to the Conference of
T, ~_ the Water Pollution Control Federation, Denver, Colorado,

.o October 6-11, 1974. The. entire paper is relevant to a con-
‘sideration of tbﬁ yilllanl study.

551bid., ,p. 38.
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solids. are not enEirely complete, but indications are that

there will be no detrimental effects on the ﬁndergroﬁnd

water supply from the judicious application of secondary

effluent .for irrigation. ' .

>

As for the effect of treated effluent on sugar y;eld,

few definite findings are available yet. Althdugh:nb actual

weighing program has Been condﬁcted, the researchers esti-

mate that the sugar cane receiving treated effluept‘had sub-

. stantially greater growth- than control cane irrigated by
[ : B
potable water. This phenomenon may be due to the nutrient

ot . ™
=, ¥ -

ol Y
d ‘that the’

q

- properties of sewage effluent. Testing showe

quality of theneffluent—groWn cane was equivaleht to that of

56

the control cane. If these preliminary findings are con-

firmed by additional research, the refults of the Mililani

N [

study could influence sugar planters to accept, secondary °*

effluent irrigation for their cxops.

As to the question of how recycling would-affect the
) ‘ s i
existing irrigation system, it is clear that new, transmis-

» [

sion mains and storage faciyitiés will have to be built, and .
they will have to be connecded to present irrigation facili-~
ties. Most sewage treatment plants; including the important

facility to be built at Honouliuli in the Ewa district, are

Al

located at low elevations. Fortunately, the® Honouliuli

i -

plant and all treéﬁhent plants built in compliance with the
' &

Federal Water Pollution Control Act of 1972, will be

. “1

561bid., p. 24
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designed Wlth a recycllngkcapablllty Nevertheless, it will
be necegsary to pump treated effluent to higher elevatlons.
A transmission'system will have to be designed and built,
and energy costs WiLl'heveeto be aqzicipated. Adequate
research has not beeﬁ done on the technological applications
and costs involved in supplying effluent for irrigation.
This area should, be a major concern for t;i Board of Water

Sﬁppiy's Planning, Resources and Research Division. Present

.

estimates are thatra maxifmum of 30 mgpd of treated effluent
. s . . .
could be available for exchange with Oahu's agricultural

57

interests. In.view of the increasing°demaﬁd on Oahu's

water resources, and considering that agrjiculture -uses

226 mgpd, .one might énticipaTe greater application of recy-
. S . .

cled water for irrigation. ,‘

A fourth technical question involves the effect of
-recycllng on- future 1rr1gatlon practlces. The sugar indus-
?
/
try is rapidly converting from furrow 1rr1gatlon to drip

A

b

‘irrigation. Drip 1rrlgatlon 1sla system Whlqh’feeds water

\

to the'roqss of the sugar cane through a network of-small
diameter polYe¢Hylenebtubes with tiny orifices. The tubes
are installed between rows of*tanet ;nd liefon&or near the -
surface ef the soil. In“suesurface‘irrigatienz the tubes

. ey 5
are installed about- 40 cm below the surface.':’8 Drip

5Twpechnical and Environmental Aspects of Using Munic-
ipal Sewage for Sugarcane Irrlgatlon.

58Warren Gibson, Hydrauligs, Mechanlcs and Economics
of Subsurface and Drip Irrigation of Hawaiian Sugarcane
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irrigation is expected to be a con51derable 1mprovement ovet

furrow 1rr1gatron, and somewhat better than sprlnkler 1rri—

w

gatlon. Capital costs involved in drip irrigation will be
N : .

relatively low, operating costs will be lower thaﬂ§with,
. ~ - ' . . .
other methods, water will be used more efficiently and sugar

production.is‘expeéted to be higher with drip irriqation.59

The first successful application of drip irrigation

-

technology toek place at the Kunia agrfbultural substation
in 1970. 1In 1973, drip irriaation was installed on approxi--
mately 1,200 hectares of sugar cane (a- hectag% is the metric
equlvalent of 2.471 acres), and the Hawallaﬂ Sugar Planters'
Assoc1atlon expects that most of the 48,000 hectares of =
sugar cape under 1rr1gat10n w1ll eventuallw?be 1rr1gated by
the drip process.60 !

Warren Glbsbn, Head of the. Englneerlng Department;/\
Hawailan Sugar Planters' Assoc1atlon, ha§ stated that the
greatest sinqle problem associated with drip 1rr1gatlon is
the plugging of the tiny port holes in the tubing.. If sec-
endary treated~sewage effluent@is to' be used in conjunctiqn‘

k)

with drip irrigation systems, it seems certain that the

effluent will have to undergo additional treatment to f%move

1]
>

(Hawaijan Sugar Planters' Association: Honolulu, Hawaii) .
The entire pamphlet is relevant in this context.

A
\

. >9Warren Gibson, letter to the Chairman of the Board

of Water Supply, October 7, -1974; "Hydraulics, Mechanic@ and
Economics of Subsurface and Drlp Irrlgatlon of Hawaiian
Sugarcane. '

r

- 601pid.

Lo .




‘0ahu's water resources. The recycllng of waste water for -

Hawaiian Sugarcane."

i)

1 v

*

g\rtlcles whlch could block the tiny port holes. The

"

Hawallan Sugar Planters -Association has @aunched ‘an exten-

sive research program almed at coplng w1th the probiem of.

moving 1rr1gatlon water through ‘the drip 1rr1gatlonxsz§tem
to the sugar cane.61 - . ' . ’ o N
4 K : .
l In the opinion of the wrlter, the technlcal problems

o q ¢

!

invoived in recycling waste water for irrigation w1ll be

oived. Agreement will be reached among the public a%encies

and pr1vate water users concerned with the allocatlon of ¢

’

-

agriculturai purposes will provide a major-supplement to the’
a ,

Island's natural ground water supply.A In the more distant
\ -

future, demands‘g% water resources may requlre Oahu's people

-

to accept the recycling ofﬁwaste water for domestic pur-

£

-

. \ - . )
[T o .
. © » ~ : :
\ ] 4 ’, ‘ . . . k\ ’ {'
6lupechnical and Environmental Aspects of Using Munj;c-
1pal Sewage for Sugarcane Irrigation"; "Hydraulics\ggechan—
ics and Economics of Subsurface and Drlp Irrlgatlon of B

~ L

poses.

=




L]

- domegtic purposes. . N

©  use as ground water or streamflow.

N

N -
H

Chapter\gg'

»

WATER RESOPRCE CONSERVATION

-

The cénservation of finite water resources is a vital
‘ . - ‘ . - Ly
4 -
concern for an Island society experiencing increasing
. \ o

growth.  There.are opportnnities‘for water resource conser-
vation as rains fall on the land and become surface waters
e . \ . .

and ground waters, as water passes%through man-made supply

systems, and as it is used for agricultural, industrial and
. 3 . * R . !

. . Ch .
s Watersheds are land areas that contribute water i
through infiltfation to the undergrbuna‘water supply. Water
4 s : : : ' ,
resource conserwation begins with watershed management.- The

objectives of watershed management are to increase the

. ‘ .
yields of usable water, and decrease runoff, erosion, silta- .

tion and flooding. The challenez of watershed management 1is

to detain the water from rainfall 'so that greater quantities
e

percolate through the soil  and becoﬁF avallable for later

0 R S

lRobert E. Nelson, "Water for Hawaii--Mountain Water-

sheds," address to the Water fo¥ Hawaii Conference, Honolulu,
Hawaii, January 31, §ebruary 1, 1974; CHester Lao, Tantalus- 7

-~

Roundtop Hydrologic Prgblem (Honolulu, Hawaii: Honolulu

3

‘Board of Water Supply, 1271). The ent1re=report is relevant
'in this context. : .

<4 ot

: . .
l,‘ 13 ’ . . K3
. .
: ‘ .
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- for human use.®
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Reforestation is a major watershed management prac=

tié§ For many years the, Forestry D1V1slon of the Depart—

Ne

ment of Land and Natural Resources, and 1ts predecessbr,\\he~

' . — :
Territorial Department of Agribulture and Forestry, have .
- <@ . . .

been carrying out a refeorestation program involving the

»
-

Q ) e
planting of millions of trees throughout the Islands. When

trees are planted in heavy rainfall areas, they help to
. - { N

increase the amount of water that infiltrates the earth.
Research has established ‘that non—forested areas experience

greater runoff than adjacent forested areas. But watershed“

°

managefs must be cautious in their éﬂoice of trees and

»

.ground cover. Some trees and plahts exhale c8hsiderable.

amounts of water through transplratlon. Under some rainfall

and s01l condltlons) the plantlng of certaln vegetatlon can
Q
actually result in a net Toss of water resources avallable

-

2 ) N

The U.S.féeOlogical Survey has recognized the protec-—
X . . ,

tion of Oahu's ground water resources'from contamination as
F

v

u -

a major water conservqtlonaconcern. The State Department of

‘Land and Natural Resources has establlshed watershed areas

) L

for the protection ‘and development:of springs, streams and

other ‘water supply sourcEs.. The‘pfotection 6f Oghu's water-
B

sheds frOm contamlnatlon has been a concern of -the Honolulu

Boa%d of Water Supply for\many years“- The Board works with

l 7:‘»
X ~u . *

a : < \;\ o -
. 2Water Resources in Hawaii' pp. 50567 “Water for L
Hawaii—MOuntain\Watersheds}" ' L. : ' :

. L [ -
B

5 -
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. Subsurface..and Surface Disposal of Wastes in Hawaii (Wash-

2.

w ‘ R \

Wardens of the Forestry Division, Department of Land and
fon, pep

LY
r
A FA B TADETD P

-

Natural Resources, to restrict the entry‘b? unauthorized : A

¥ - » i r“ 24

persons toﬁgatershed areas. Watershed trespassers'are sub- ,;/// k%gs
v AP RN C oA

ject to a $500 fine and up “to six months 1mpr1sonment.3 . ,

—a »
The State Land Use Commission is responsible for :

maklng ma]or,land use dec1slons throughout thé Islands. o

v

[+ /
There are four land use)deslgnatlons* urbanv/rural, agrlcul— .
¢ A f- "

ture and'conservatlon The conservatlon'de 1gnat19n is most

1 t »

désirable from the water resources standpo nt because con— - -

servatlon lands (bspec1ally forested area )(p;ov;dq\the Pest *

3

conditions for the 1nﬁlltratlon ‘of rain _ater and the ré-

A
, F coo /
plenishment of the underground yater.supply. ~Moredver,, .

o . L
lands classified in one of 'the three other land use catego-

ries.placé h'gher a@gfnds.on'the'Island's water resSCrces.'

ﬁichard W. KJ Lum, head of ‘the Boand's Planning Resogurces

and Researc \Drv1s1on, ‘has ma1nta1ned a‘long—standlng 1nter

est in l d use on Oahu. During 1973 and l974, Mi Lum led |
the Boafd's effort\to convince the State Land Use Commission
to change'the‘desianation of 25,673 acres of land in Lale, .
. . : Cw ——

Kahuku, Waimea, Wahiawa and Waﬁﬂﬁo from‘airiculture to con-~- ’

g
servation. Mr. 'Lum made the case that additional\Fonsegva—
- o (S r&
tion lands will be needed to offset!urbanizatiéEVand
( é ‘ . t

3Kiyoshi\- . Takasaki, Hydrologic Cobnditions Related to

ington, D.C.: U.S. Geological Survey, 1974), pp- d-4; Hono-

lulu Board of Water Supply, Safeguarding Our Water Supply
(Honolulu,GHawall Honolulu Board of Water Supply% Pam-

phlet. . ' §
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ﬂfion activities by these agencies. The Army Enginegrs are

“?:imarily concerned\with the construction of levees, debris

. . t .
ures on certain streams in Oahu. The Soil Conservation

w .o ’ .
! | . . 283

D - ./
‘

--‘ P "' . o
increasing demands on Oahu's water resources._,é But when ?he'

. .

Land Use Q?mmisgion made public the results of its five year

boundary review in December,.1974, the Board's request was .
. M . cr L T - :

disapproved.? - . - ‘.

) : ' . ) ‘.

The writer corresponded with the Headquarters qf the

U.S. Army Engineer Djvision stationed at Fort Shafter, and

i .9 N ) v S :
with the Soil Conservation Service (SCS), U.S. Department of.

' Agticulture, to learn the extent of water rescdurce conserva-
. . . . g .

Bééins, channel improvements and other flood COntrQ} meas-

A

. . N ° .
Sexvice is more directly involved with water resoturce con-

servation. ¢The SCS works with farm operatorS'UJﬁﬂ@rove .

-

their irrigation systems ingludihg drip and sp;inkler irri-

gatidﬁ,, The SCS provides technical advice and financial

assisténcé’for the construction.of small ‘dams, ponds, pipe-

- g
lines, and linings for ditches and ponds¥ The Soil Conser-

T R . s - . .
vation/S8erwice is also involved in flood and erosion control

throughxiﬁs watershed conservation programs.. The agency has

;completea?three watershed conservation programs on Oahu.

The land £reatment program associated with these watersheds

.S
: ¢

. 41nterview with Richard W. K. 'Lum, Honolulu Board of
Water Supply, January 20, 1974; Honolulu Advetrtiser, Decem-
ber 21, 1974, p. A4; Kazu Hayashida, "Flood and Erosion
préblems, " address to the Water for Hawaii Conference,

' January 31, <1974. s
: R | . .
N\ .
. Ls' N
- N
. ‘/, \ A . 1/ ™
- G
piae I '

-




uses techniques designed;to;retain runoff and~increase ip-

v filtration in-thevupper watershed areas.. These measuges
Sy ¢ » [
\s 1nclude proper cropplnq systems, contour farmlng, pasture-

e management and reforestatlon.5 . .
.” . > N Al hd

.y ~ -‘h’ M M . . : ’ 3 ‘ N .
Water resoprce conservation measures may be divided \‘&- t .

into two categories: measures intended to conserve surface

e -
1 - b

water, and measures intended to conserv ound water.
‘ o

~

v . ‘. ; . - . /
Surface water cgnservatlon technlques involve the construc—

» s .

tion of dags ‘reservoirs, catchments and 1mpoundments. yhe o

dammlng of surface streams has been con51dered 1mpractlcal -

°

{ on 9ahu for a number of reasons. Oahu's streams are flashy
in natdre; they‘areApractically torrentialfafter d heavy
-“rainfall. iMany:of the Streambeds flowathrough steep mounf :
tainous areas, and the surroundinc soil and substrata are
generally so porous that maters carr not be'effectively
retalned behind’a dam. However, the damming of streams to
produce reservoirs may be feasible in certain s1tuat1&ns.

The Division of Water and Land Development for example,‘ls

7/,
strongly supporting the construction of a dam, rgserv01r and

oy
-

»

SWesley E Peel, Notice of Report on Survey For Flood

Control and Allied Purposes, Wailupe Stream, Oahu, Hawaii ,
(U.S. Army Engineer Division, -Fort Shafter, Hawaii, Octo-
ber #,+1974); Saku Nakamura, Letter from the Acting District

¢« Conservationist, Soil Conservation Service, to the Chairman
of the Board of Water Supply, November 4, 19J4; Soil/Conser-
vation Service, U.S. Department of Agrlculture, Small Water- -
shed Projects in Hawaii (Portland, Oregon: Soil Conservatlon
Service, 1971); Water Resources in Hawaii, P- 52. . ,

"

t
@ v
N .
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supporting fa ilities on'Kohakohau Strean as part of the

, ’South Kohﬁla Water Progect on the Island of Hawafi 6 - .

P

bhe Kohakohau Dam is a major water resource de*’\if‘elop—h

ment proaect. Oon a smalrgfﬂscale, diversién dams may be
N /' =
constructed acrdss streams in order to channel stream flows

v

\\/Jhto tunnels deslgned to recharge the suBtefraQean ground

Water-supply. AS 1ndrcated in Chapter 2, the’ Honolulu Board

o ~ .- : . . 4
of ‘Water Supply showed considerable interest in.damming -
2 M ) « -_—

" Palolo, Manoa and Nuugnu Streams and,divertingfa portion of
, _ T

2 ' v . ' . “a A
the stream flow for ground water recharge. The Board esti- -
' . ’ » - ' A . . . .
mated that an average of tgﬁ'million gallons of water per
o R Wl = o ;
day could‘be conserved by diverglng stream floW'into,thé o /

- - aqulfer rather than lettlng it run'unchecked to the seaL
1

The plans fdr these dams and tunneﬂs were shelved at the ~. . - | I g

beglnnlng of World Wa;$lI in favor of the Halawa Valley
o ; Q% -

- - Project. But as demands on Oahu's water resources 1ncrease,v.

' 1]

the Board should reconslder the feaslblllty of }mplementlng

this series'of slgnlflcant ground water QOnservatlon meas—{

2

s

ures. In addition to the three'streams mentioned ab've, the

o

.Board should 1nvest1gate the posslbllrty of dammlng\§£mk e ;
d1vert1ng other streams as part of.a comprehens1ve resource-

& .
conservation program.7 ' - N I E e/
) ‘ - . Lo e :
‘ = 8 27

‘ o N ' 6Department 'of 1L.and and Natural Resources, Kohakohau
. N ————v
~Dam Englneerlng Feaslblllty, pp. i- vi. -

C - - 7Chester K. Wentworth @eology and. Ground Water
- Resources of- +he Honolulu- Pearl .Harbor Area, Qahu, Hawaii-
~ (Honqolulu, Hawaii: Honolulu Board of Water Supply, l9al),
P-.. 103 : ‘-1.
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kh ‘ / ® -, . ,

, Go T. Hiiashlmd’of‘the U.S. Geoleogical Survey, has.

: e . S e ..

port water from streams to. xrecharge eas in the Pearl
. . I T . R v 3 ) - Ta
sHarb®r wate¥shed. "Hirashima maintains that there is a’great

© . 4 [T

° suggestedha system of diversion daﬂiéznd~ditches to traﬂsj

deal yet tﬁgbe Iearned‘about'the potential for ground water-

-~ - “

recharé% on‘@ahu
Practical tests are neededs to determine the advan—
tages and- disadvantages of dffférent types of re-
" charge structures, such as-a reservoir or 'basin,,
vlarge dlameter deep ‘shafts, deep welLs, or comhlna—
tions of all these structures. R

The Board of Water Supply's Reservoir Number 4 1n

3 -

Nuuanu Valley is nd longer useqd for domestr§‘watet sggply

1

Since the reserv01r has a hlgh)seepage rate, it acts as a
- . : °

G:ground water recharglng fac1llty Bﬁt the recharge from

bution to. water conserxkatien. It falls far short of,the

3

planned'approach to the research and development of recharge,'

facilities that the Board of Water Suﬁply will have to
undertakevin order : to continue. to meet‘theineeds of Oahu's

water users. e 4 ' _, o

’ » ’)

Water resources planners are daSCusslng the''cgncept 'of
\ .
) valldlng a dam across the West Loch of Pearl Harbgr in order

L -

to impound the waters of Waikele Stream. The Pearl Harbor'

Region is bounded to the 'south by Halawg Valley, to the east

by the Koolau Mountains,.to the north by the Wahiawa-

-«

8g. 7. leggglma, Avallablllty of Streamflow for
Recharge of the Basal Aqulfer in the Pearl Harbor Area,

awaii- (Washlngton, D.C.: U S. Geologlcal Survey, 1971),
g B2 o

Y -~
-

- ~ . vt

Q@ e o

<)

psgkeral leaky reserv01rs in Nuuand is'an 1nc1dental COntrl—Jk

- [
< o’
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water basins in'the State.

entire ‘report is relevant in this context.

v

Schoffeld area, and to the West by the Waianae Mountains.
The Regionis one of the most extensively déveloped ground .
. : 9 ;

-

‘ v ¢ / I .vi ~ .
There are three primary sources

b .

" of demand on the ground water supply of the Rearl Harbor

o

Region: agrlcnltural use, urban use and sprlng dlscharge.

‘o

' The foh}ow1qg¢chart shows changes in” the graund water dis-

o . - L c
charge rate from 1931 to 1965: o - 7 o

. v
- R . . . . ’ . . °

4 (millions of gal;oner' day)

7

1931-32  1964-65 Change

Agricultural use: - 170 | ) i4b - =30

'ﬁrbancnse: E ' 10 50 f‘ . +40 -
Spring Discharge: .o 70 h 60 ' -Lolo.
N oy . |

The U.S. Geological Survey estimated that of the 170

e )

mgpd of water used. for irrigation, 40 mgpd wcuid infiltrate
the earth and recharge the ground water supply. With irri-

, ~ . .
gation down to 140 mgpd in 1965, the amount of water return-

ing to the basal suﬁply declined by 10 mgpd. Over all, the
net effect of changes in agr%pultural and urban use;'a£h~
spring discharge, amounted to. an increase.of~10 mgpd in

demand on the Region's ground water supply.11

1Y

9Danlel Lum, "Water in the Pearl Harbor Region,"
address to the Water For Hawaii Conference, January 31,

1974.

loRz H. Dale, Land Use and Its Effect on the Basal
Water Supply, Pearl Harbor Area, Oahu, Hawaii, 1931-65
(Washington, D.C.: U.S. Geological Survey, 1967). The

1l1pia. : : N @

&




Jthe decllne in agricultural.-use noted by the Geologlcal
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N Q =~ - . : .,'
The Board of Water Supply's 1973 st y of the, hydro- R I

logic coqﬁltrons in theVPearl Harbor Reglon 1nd1cated that

~Survey-has leveled off since 1965, and can be expectéd to

rema%gxfalrly constant for the remalnder of the'Twemtleth

Century. ‘The 1973 study conflrmedéghe accelerating urban N -
use, trend observed by the_Geoloklcal Survey. John ¥. C. ) T .
Chang of the Board of Water %upply S Plannlng, Resourdes arnd.

& ¢
Research Dlxl51on stated?in the 1973 study that the ground

'water 51tuatlon in the Pearl Harbor Reglon has becomevcrltl—

1
DY

cal: , ‘ ‘ n : :
| . , \,.%.
. The hydrologic balance in the Pearl farber reglon 1s v

unfavorable for continued expansion of ground water:
development over and above what has¥ een commi tted . //

,q - 4

‘or planned for the immediate future. -Continued

expan51on of development could lead to serious prob-

lems in the area of water guality degrddation. Fur- \
¢ ther water development must be at the expense of

‘current users Or new sou;ces from other areas must

be brought in. 12 v T

The City and County Department‘of General Planning has
brojected‘a population range. from ahout.1,250,000 people to
as many as 2,000,000 by the year 2000.'.The?State Departmentv-
of Plannlng and Economlc Development's progectlon antici- |

% , ~
pates a population of 990,000 people on Oahu at the end of

{
the century. ' In Deqembercwl974; the Staé% Land Use Commls-
sion rezoned 940 acres of Campbell Estate Land at Ewa for

urban use. The:granting of that rezoning,~and the denial of Vi
. . . " N

12John Y. C. Chang, Prellmlnary Report: A Study of
West Lochelmpoundment (Honolulu, Hawaii: Honolulu Board pof

:Water Supply, November 30, 1973), PP - l 4. - " —
) .
J n ¢
Q?Q%d w
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rezonlng appllcatlons 1n Windward Oahu, has -the net effect

of dlrectlng growgh toward the Pearl{ 13

Harbor reglon.
The—WE;ter hopes that the Land, Use Comm1551on unéer—

ftanqs t@gxeonsequehées on}ts ectioné,in terms ofiwater

wresources. One of,the responsibilities ef a State Engiron—

° <

fmental Protection Commission, as described in Chapter 6,
) .\ : ' e .
~wouldsbe to inform the Land Use Commission about such peten-

5 ’ ’ s

.. tially serious water Fesource situations as exist in the*

L A

Pearl Harbor region. It seems clear that if substantial

grewth is to occur in the Pearl Harbor region,. at least one
of the following alternatives will have to be taken:

p 1. Considerable duantities of water will have to
be imported from water surplus areas’to the
Pearl -Harbor region (this costly alternative,
£ °  involwing the construction and operatlon of.
extepslveﬁxransm15510n mains and pumping
facilities, is made practically ‘mandatory by
' " the Comm1551on s recent dec151ons)

2. Leakage from the Pearl Harbor springs could be
controlled. The springg dlscharqe apprexi-
: mately 45 mgpd,} an amount of water equal to
0 nearly 40% of the™amotnt supplied daily by the
" Board.bf Water Supplky. Chester .K. Wentworth,
8 advanced a plan in 1951 for controlllng leak-

: age at the Pearl Harbor springs and using
basal tunnels (as at the Halawa Valley Proj-
ect) to develop. an amount of high guality
water equlvalent to the amount saved by re-

//f pairing the springs. Wentworth wag convinced
of the feasibility of constructing "cut- off
structures" at the face of the major springs
and joining these structures by a system of
tunnels from which water could be drawn.l4 ¥

13ponald Wolbrink,§"Land—;The Pearl Harbor Region,"
address’ to the Water For Hawaii¥ Conference, January 31,
1974; Honolulu Advertiser, December 21, 1974, 27/A3.

: 14Geology and Ground—waqkr Resources of fhe Honolulu-
Pearl Harbor Area, Oahu, Rawaiji, pp. 103-04.
’ - /
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- 3. 'reated sewage effluent from the proposed
.Honou11u11 Sewage Treatment Plant tould be
exchangéd for quantltles of po le water now
- being used for irrigation by :the Oahu Sugar
Company (aspects.of this alternative were
discussed in Chapter 8). °

4, Water 1mpomnded at West Loch, Pearl Harbor,
' could be exchanged for potable water now being
uséd by the Oahu Sugar Company.

a

The Board's pblicy has been to develop well fields in

the Pearl Harbor regiou, that is, to "dig more holes.™ 1In

I

view of the overdraught on the region®s water resources, and
. . . . P N R . e
the prospects for greater demands in the future, the‘BqErd o

is going toshave to examine the costs” and beneﬁﬁts involved

- -/
in each of the above alternatives. The Board took a major -

step toward evaIuating the impoundment alternatiuj by au-

~. .
.thor1z1ng its Plannlng, Resources and Research Di¥ision to

Ed

undertake a stﬁdy ofJ?mpoundment at West Loch in 1973. The

study notes “that Waikele Streamlnw1th a mean daily flow -of

0 ! « v .
about 302mgpd, empties into West Loch, as shown in the fol-

Jlowing 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 dam would be pumped out

1

and replaced by fresh water flow1ng in from Walkele Stream

In time, the impounded fresh water could be "used for sugar

cane irrigation, and the Oahu Sugag Company might be per-
. “ . ) 3’.

suaded to give up its rights to an equivalent amount of

PR

P m———
.
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b s

potable water.l® It should be noted in passing fthat the
. &

State of Hawaii has certain pow%rs which could very well

persuade a private entity to enter into a water exchanged/ . '

vagreement.- As described in Chapter 2 of this dissertati

Hawaii's Ground Water @se Lag Chapter 177 of the Hayall

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 folloWing conditions
exist: e

‘1. The use of ground water exceeds the rate of

’ recharge.

I . 4

-

. 2. Ground water levels are declining. P

3. Chloride content of the water is. increasing to R
a level that reduces the value wf the use to
which wéter is being put.

4. Exces ive preventable waste is occurrin B
i g.

5. Any water developments are proposed whlch in
.the opinion of the Board, would lead to one of

the above conditions.

‘

- Quite clearly, the Pearl Harbor region is a potential’
v & .
candidate for becoming the State's 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 prlvate water users in the _\

'l
Pearl Harbor region.

LN

»

lsPrellmlnary Report A Study of W@st Ld%h Impound—
ment, pp. 11-13.

, 96 - . . | ‘@
[ Hawaii, Revised Statutes, Chapter 177

¢
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Duestions of negotiations and -exchange aside, the
: o

Board's 1973 study indicated that given the characteristics

E-J

of Waikele §tream and West Loch, construction costs for
-7 ' ' :
inooundment would beL%rohibitively high. The cost of build-

ing the impoundment dam and intabe facilitieS'would be in.
-

mate excludes transmisgion mains. Slnce the prOJect would

thg\nelghborhood of 20°to 24 mllllon dollars gand this es

provide only 15 to 20 mgpd of water for 1rrlgatlon, the
study determineéfthat cost factors "render the entlxe (im~

poundment) SonCept marginal at bt—:'st."‘17
¢ ' ' ~ : ; R .
The study\ compared estimated operating costs for the -

. i
LS , \

}mpoundment project with the costs estf%ated’for producing-

.

treated .effluent from the Honoulin%} Sewage Treatment Plant

2

and  found that eated effluent could be delivered to the

about one fifth the unit dcost of impoUnQed

s “ ',

cane fieids £
water. . . .

Althoughjtreated éffluent“emerged from the study as-
the leaoing potentiai source of %rrigati@n nater in the

i

-

Pearl Harbor region, the‘Board began preliminary meetings

with representatlves of the U.S. Navy and Arfny Englneers in

January, 1975, to dlscuss 1mp0und1ng Pearl Harbor water 18

*

Catchments are another method of conserving surface 1

s

waters. Although catchments do not haﬁe the potentlal for

a
i)

17Prellmlnary Report: A Study00f West Loch Impound— %Qa
ment, pp. 18, .23 and Foreword ; '

-~

s
Honolulu Board of Water Supply, B.W.S, Weekly News
Summary, Vol. 3, No. 1 (Honolulu: Honolulu Board of Water

- Supply, January 17, 1975), p. 4.- N

. . q%
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g

water resources conservation on QOahu thaé.reservdirs'and
- impoundment may have, they can help meet loeal“Water supply"

.

. needs. There are two general types of catchments- rooftop

-y -

catchments for 1nd1v1dual homes, and ground—level basins

llned w1th asphalt or oth%ﬁamaterlal and de51gned to catch
oy

and retain rainfaXl. There are several hundred rooftop

catchments in use o6n-the Big Island, especially’éiong-the

¢ h

‘Kona Coast. Thére are also about eighty rooftopicatchments
\ installea on residences in the Tantalus area of Honolulu,

. ’ and catehments/can,stiil be.found in;rﬁral Oahu.l”Thelexpe-
rience on the B;g Island isxthat eatchments are satisfactoty ?

_ ~exeept'hhen‘thereeis no rainfgll for a'period of days.
Durlng prolonged droﬁghts \home owners abandon thelr catch—
‘ment systems in favor of" water from municipal mains when ;
municipal-water is available. There is also a potentlal
health hazard from the.conteminat;On of these tiny wage;’
supply systems. o

Between 1959 and 1961, the u. S. Geologlcal Survey\\\

experlmented with a large ralnfall eatchment basin at
Waiaha on the Kona Coast, Hawaii. Aﬁbulydozenrwas used to <
clear &an oval‘shaped rainfall cetehﬁenﬁ/a:ea~2lo feet long
by 120 feet wide. Aﬁter\glearing,,éhe sbil‘was'sprayed with
a sterilant E& teterd plant érowth.”“Theﬁ'the catchment area
'was sprayed with asphalt to an average thickness of &dbout

BRI one-half inch. When completed, theEcétchment was capable of

storihg 240,000 gallons of rain'water, " The purpose of the

'exﬁeriment was to determine the effect of the passage of

%

L
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: \time on, the catchment's(efficiency'as a water storage basin.
- g - ’ —
e T -Thé experlmenters measured the,ratlo of runoff to ralnfall

@

- and determlned that, due to the- deterloratlon of the asphalt

-

Tee T membrane; efflc%ency fell\fro;\§Q§ in 1959 to 78% in 1961.19
- ~ The U.S. Geologlcal Survey estlmated that the cost of
water developed by the Walaha catchment woﬁld be about $l 30 -

per l,OOO gallons. The reSearchers suggested that this hlgh

unit cost could be reduced by const;uctlng a larger catch-
. I : . 4 ‘a

v

ment area, and bderoviding better maintenance of the as- - (

phalt membrane.20

4 : - .

o ‘ Asphalt is'only one option’ for covering catchment

.'D <

. . areasi Alumlnum sheetlng, polyethylene, vinyX or other
plastlcs could be feasible constructlonlmaterlals There;
has been no systematlc\study of how these materials would "

-
perform under Hawaiian conditions. One of the problems
involved in building rainfall catchments-dn Oahu is thatyany
catchment large enoudh to yield sdgnificant quantities of
watervwould be expensive s;mply fren the standpoint of land
vdse. In the opinion of the writer, the construction of
catchments on Oahu must :-be considered a relatively low pri—ﬁ
ority water conservation measure. . _ w‘h

- i - sc . v ) N 3 0
A dlsguss%@n of surface water conservation leads in-

variably to a consideration of ground water conservation

19Salwyn S. %W Chinn, Water-Supply Potential From an
Asphalt llned Catcdhment near Holualoa, Kona, Hawaii (Wash-
ington, D.C.: U.S. Geological Survey, 1965), pp- Pl, 2, 5,.
13, 20. . * - . .

&

201pi4., pp. P28, P24.

e
v
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R simply becanse waters are in motion. Waters that begin as
runoff and stream flow infiltrate the earth to beceme ground
waters, and may emerge once again as spring flow. With

these properties of water in mind, the writer has already

»

- considered ground water recharge through the “use of diver-

- sion dams and infiltration tunnels, and also the use of
e _

&
reservoirs for ground water conservation. Ground waters may
~— ar . 4 . s

4

- aleowbe recharged with treatedssewage effluent. i?he use of

) - - ’ . .
wastetﬁater fgr the replenishment of the underground water

supply has been a standard procedure for several Callfornla

3 -

e
communities for maqyfyegrs. The prellmlnary~f1nd1ngs of the

Miljilani Gtudy on the use of treated effluent for 1rr1gatlon ;

1nd1cate that there is real potentlal for ground water re—b)
N‘ 53

‘charge by’treated waste water on Oahu {see Chapter 8). \

D¢
There would be many opportunltles for 1nnovat1ve englneerlngw%
a Ay
' &
“ if waste water were accepted for ground water recharge on N

thls Island 21

o

Proposals to control leakage at the Pearl Harbor
" ’ A .

' springs can also be classified as ground water conseryatlon /:]
. measures because the elimination or coptrol of this leakage ‘'

it would result in an increéase in the thickness of the basal
"6 o

fresh water lens. Another ground watier conservation tech-

fionolulu's municipgl water supply manage _carried out a
a \,‘P ) Iy

o major conservatior effort. involving the lo ation and sealing

X

2leywater Reuse for Public Wate7 Supply./

rS 9
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of lost and Hefective artesiad‘wells in the late 1920's-and

, ?
early 1930's. The Board of Water Supply stllI regulates the

’

' constructlon and operatlon of arteslan wells, and occas1on—*
- ally -seals them as a water conservation measure. The Board

has pgblished a pamphlet entitled, Rules apé Regulations for

the Protection, Development and Conse;ﬁégzon of Water Re- .
.o : P R .

sources: and has made it ‘readily awaiiable to thevpublic.

)\

The pamphlet explains the Board's regulatory authority with
N . T : . S vl C . ’ (Y . . . . . .
B - regard to artesian wells, waste disposal fac111t1esvéfest1—

smide use, and the protection of“water‘resburces in g
In Chapter 8, ‘drip irrigation was considered in the
- 7\
s congext of water“recycllng ang treatment. Drip irrigation

neral. '

. may also have cons1derable potential 'in terms of water
resource conservat;on. Agrlculture.ls Oahu's major water
;f' user, and the irrigation of sugar cane,aecoﬁnts for the '
largest share of agriculturai water use. Drip irrigatigh”
provides high water use efficiency. Water %s applied di-

A >
' rectly to the s011 containing the roots*of the su ar cane
Y T g g

R

: plants. Water does not- 1nf11trate deeply 1nt6‘ -soil as
‘in furrow 1rr1gatlon,p;or is 1t subject to w1n&\qpnd1tlons

, - as w1th sprinkler 1rr1gatlon.22 ' T (
The followﬁhg‘chaﬁt indicates irrigation waiér effi-

ciency, (the ratio between water availabletto»the roots of

Pl . -

22 55hn. T. Humme, "Water 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 Fof Hawaii Conference.,, January 31, '
1974.

L~
R
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the plant, and total water applied) for drip, sprinkler and

furrow irrigation: ' -
y
Drip: ' 80%
Sprinkler: 65 to 75%
EANCU N 23
Furrow: 30 to 40%

v

As drip irrigation techniques are perfectqd, the sys-

tem's water efficiency is expected to exceed &S,percent.24

Drip irrigation saves water. $But the brcad application of
o ] / _ '
drip %rrigation technology will probably not- cauSe a dra-

. ”~

matic-change in water resource use on Oahu. One considera-

-

tion is that conventional furrow irrigation provides

eignificant recharge to the underground water supplf.

.

1%

_ Dependlng on soil condltlons and geological factors, about

25 percent of the water applLed in furrow 1rr1ga%10n infil-

A
trates'the substraﬁa and contributes to the basal lens. 1In

drlp 1rr1gatlon systems, there is practlcally no deep infil-
tratlcn of 1rr1gatlon water. The writer belleves that
trendsiin land-use aesignatign are a’morevi}gnificant\factor
in water resources-conseryation'tnan changes in irrigation
;ractices.

There are opportunities for water conservation within

the Board's own supply system. The Board pumps an average

?

23Hydraullcs, Mechanics and Ec0nom1cs of Subsurface
and Drip Irrigation of Hawaiian Sugarcane, p. 2. -~

L Y
24Hannlbal Tavares, "What Water Means to Alexander &
Baldwin, Inc.," address to- the Water For Hawaii Conference,
January 31, 1974.
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of 122 mgpd through its»distribution system.’ Butqbilling

_records show that appro%iﬁateiy 16 d: of this water is.

lost, or unaccounted for. Water may be unaccounted for due
., to the flushing of»water mains, fire—?ighting; street clean~
L : y ¢
1ng, the flushlng of the se&er sXstem, and because of'broken

and’ leaking mains. .The Board‘s percentage of unaccounted
A

for water-(13' of total dlstrlbutlon), is well within the{r\

[

- range generally experlenced by other major water utllltles.

)
id

Nevertheless, Manager and Chleﬁ Englneer Edward leata, “has

RE

“‘been concerned about the quantity of water belng lost

through pndetected leaks kﬁ/water malns Mr. leata “author-
N ﬁ/:d the Operatlons DlVlslon to conduct a thorough rev1é§ of

leak detection technlques and the compan1es offering leak

detect;on ‘services.  On the ‘basis of this réblew, Mr. Hirata

" asked the .Board to hire the Hydrotronic Corporation of

&

America to investigate and locate leaks in the Board's dis-
tribution system. The Board appropriated $23}000 fordﬂﬂi‘
uleak‘detection service.- The Boardl%as motivated by-a.desire
to conserve water resources, and reduce operating expenses.

It costs the Board approximately $.12 to produce 1,000 gal—

&
lons of water. If.the leak detection service could reduce

t

unaccounted for water by 1 mgpd, the annual savinds to the-

Q .
Board and its water customers would be about $43,800 .25

2
»

25prancis Lee, official correspondenceﬁi;th Hydro-
tronic Corporation of America, Pitometer Associates, and
several municipal water utilitites; Edward Hirata, memorandum
to the members of the Board of Water Supply regardlng leak
detection. Approximate date: August 1, 1974/ .

oo ' 299
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,The Hydrotronlc Corpopatlon s leak detectlon technlque-

4
makes use of ultrason1c senslng equlpment to detect and

9

magnlﬁy the sound of water escaplng through ruptured plpe.

Wlthln a one fOOt radlus.26 i ﬂﬁ. "

. ’_Under Ehé termseof ﬁydrotronlf's contiract with the

rBoard the ‘company agreed to examlné what was belleved to be.

the WOrst llO miles of the Board's 1,500 mlle dlstrlbutlgn

'

"In January, leata announced the results

system. 1975 Mr.

ofp]“

e examlnatxon to -a meeting of the Hawall Soc1ety of

’: were loging about 134, &00 gallons of water per day. .27

The writer -has examined reports of the results of

Hydrotronlc Corporatlon S operatlons in Honolulu, and will

-

re}ommend that the Board authorlze the flrm $o examlne
another 110 miles of the distributidn system.
b £

' - Another source of unaccounted for water is-water used

‘for the tralnlng of fire flghters. Ever since the early;/

aLQBO S, when Frederlck Ohrt was Manager and Chief ﬁ%glneer,

’the Board of Water Supply has been trylng to retrieve some

o

-

-

.
\\
.
.

 h 26Hydrotronlc Corporatlon of America, Hydrotronic
,(Miami, Florida: Hydrotronlc Corporatlon of America). K
_ Pamphlet. -

Al

27Edward Hirata, address to the Hawaii Society of
\Professlonal Engineers, Honolulu, Hawaii, January .28, 1975;
Robert T. Kagamida, "Hydrotronic Report" (Honolulu, Hawaii:

Honolulu Board of Water Supply . February 12 1975) :
(Mlmeographed ) . , ,
¥ ° ‘ ~—
o~ q
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‘ment question has never been resolved, and the Board has

301

#

B, IR . . .
expense it incurs when it provides water to the Fire

epartment for flre—flghtlng and training. This reimburse-

".3 ] - . 'S

1 ) . m » [ )
been providing "free water" to the City and County for fire-

flghtlng purposes. The Fire Department uccs about 350,000

: gallons of water per month for tralnlng purposes. Each of

the Department's 35 engine companies holds a "wet drill"
, 4 - i .

onte a month. In-September, 19747, the Board received assur-
: : <0 S

L3

ances -from the F}re Department that the Department would

look into some method, such as metering, that would accu-

Q

rately determine the amount of water used for training pur-

poses. Thezmeasurement of this water is a step toward

accountablllty and water. conservatlonq28 * C

For the great majority of Oahu's people, water re-

-

source” conservation is not a matter of ‘watershed management,

or recharge, or leak’detection; water conservation begins
~ 4 - . .
ang ends in the home. There are really two aspects of

household water conservaelon. One aspect involves the con-’

..
kY

sciousness}vor'awareness, of the water user. Aand the second
e e
concerns the 1mp§gvement and the availability of water,
By
Y

- L

sav1ng devices for the home. The following chart shows how

i o P
water .is used in the home on a national basis:

o

e
o

28Harry D. Holt, memorandum to Edward Hirata, subject:
Water used for fire tra%hing, September 16, 1974.

-
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‘ Use Category . < Percent
o " Toilet flushing ) " 27-45
i 'Bathing ) ‘ l 18-36 o
. . Lpundering . o] 18
\Kitchéﬁ ‘ o N | . 13 ‘
. . Lévgtoryb; SV ) - 4
> Utilfty, LT 2?8

M,

N

;_It‘is estimaged that ‘Hawaii residents usé propoftion—
| ately ﬁbre‘househeld water fo;/ﬁathing and laundering than

do mainlandrresidentsg This is probably due to cultural and

.

. climatic factors: , :
B N - C= .
v . 3n 1971, the Environmental Protection Agency funded a

study of devices that promote water conservation in the

©
.

home. One techniéue involved the recycling of bath waﬁgr

for toilet flushing. Less elaborate techniques consisted of
. ‘ - Sox BRI . :
installing shallow-trap and water saving toilets, and flow-

: reducing shower heads. The EPA reported the following
== ) . 5 . .

a

results: B ' -
N /
. - - ’ ' $ Reguction in Total
X . Unit Tested ' - - Household Water Use
v'. » . B ¥ ; L
. . Watér recycling”system , 27.0
- . Shallow-trap.and water A >
saving toilets - : R 3.3 to 8.6

o

294. Wallman, "Should We Recycle/Conserve Housegold
" Water?" Paper presented at the 6th Annual Water-Qqélity
Symposium, Washington, D.C., April 18-19, 1972. .

[

: <, .
“ S
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. N o dib
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™

Flow;reducing_shower . - -
heads o ' 1.030

o

> ~ The researchers conducted a user survey to determine
V4 - ;
- \Ene degree of acceptance of the various devices: ' .

Unit ' - o Percentage 'Acceptance

a
o~

BN ‘ Water recycling system 50-67

. Shallow-trap and water .
- Saving toilets e ' . 83-100 - . , '

Flow-reducing. sh&yet

heads T gg3le

Although the sanp;e in the EPA stuay.wés small (only

& i eight households), the resu;}s were éncouraging in terms of
water.conservation and punlic acccptance of ccnsernaticn
devices. 1In 1972 the WsshingtOn Suburban Sanitaty commis-

: sion'conducted tests of water saGing devices in 2,400 homes.
_The flow—teducing fixtures included prgssure reducing valves
which lowered househoid water'pressurem@;om abbut 60 pounds
per square 1nch (psi) to 50 psi, rlow—redhc1ng shower heads
and toilet inserts. The results of the tests were quite-
positive: household water use was reduced ?y 30 percent. . L
.The resultsvof the study were convincing enough to influence

A3 - . ' i T . 3

the passage of new plumbing codes requiring reduced-flow

305" cohen and H. Wallman, Demonstration of Waste Flow
Reduction from Households, Environmental Protection Agency
Project 11010 GXJ. s\ ' )

31Harry E. Bostian, "Conserv1ng Water At Home," News
of Environmental Research in Cincinnati (Washington, D.C.: »”

- U.S. Environmental Protectlon Agency, November 9, 1973),
. Ppe 1- 4 Y




fixtures for new construction and remodeling. As part of

4

its ¢onserVati0n'program, the Washington Suburban Sanitary

-

Commission.is. distributing water saving kits containing a :

» booklet on water saving, dye tablets for tracing toilet tank

an

*,b leaks, and piastlc bottles to be 1nserted in toilet flush
&, e - ’ e S
A tanks to its customers i.n suburban Washlngton, D.C.32-

A recent study by two indepéndent.researchers writing
' ’ ' '

.in the Journal of the .American Water Wbrks Association con-

cludéd that eurrently available household watef'saving
devices permit a rzduction of up ‘to 32 perqent.in home water
use. These writers p01nted out that at the present time
there}are few incentives for household water conservatlon.
But‘they predlctéd that 548 water costs rise, and as the
public becomes more concerned with‘matters of water supply,
mthé incentives to use watet saving devices will j.ncrease.33
Water csaving devices are only one aspect of Rousehold
“Qater conservation. The othet component is pgblic_awafeness
.of the need for water ~onservation in the home. On a broad

scale, the American people are becoming conscious of the

finite nature of most resources. This awareness of

32Washington Suburkan Sanitary Commission, Final and
Comprehensive Report, Cabin John Drainage Basin Water-
_Saving, Customer Education and Appliance Test Program
(Hyattsv1lle, Maryland: Washington Suburban Sanitary Commis-
' sion, February, 1973); Washington Suburban Sanltary Cdmmls—
sion, It's Up To You! A Customer Handbook on Water—Savi
and Waste-Water-Reduction (Hyattsville, Maryland: Washington
Suburban Sanitary Commission, 1972). Pamphlet.

"%

”A', 33Charles W. we and William J. Vaughan, "In-House
Water Savings," Joufgnal of the American Water Works Associa-
tion' (February, -1972), pp. 118-121.

. . <
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(4]

environmental limits is going to be reflected in the way

peqple live; people are going to accept conservation as a

routine part of their«lives. Water resource managers can

operate within this society-wide context to inform people
about the vital importance of water, the finite quality of
water resgurces, and .the neged to practice water conservation

—m

as a matter of course. This, public inforgation effort can

. proceed at two levelsy’one level involves general public

-
£

awareness of the water resources they use and the water
supply sysﬁ@m that prov1des them \lth water. An example is
the annual."Water Week" program ‘estiblished for the.public
bglthe Honolulu Board of Water Supply. The program features

1nformatlonal tours of the Board's Englneerlng Building and
)

e

< =

S a

the underground shaft at Halawa Valley. At a mire specific
level, water supply utilities should provide thelr cGstomers -
with 1nformatlon about the need for conserv1ng water in-
their community, and it should provide them with~specific
steps to take toward conserv1ng water in their homes.

In 1973, the Board of Water Supply began a public
education program entltled, “How to Save Water by Reall¥
Trying." As part of this progrdm, the Board sent its cus:

tomers two pamphlets intended to introduce the public to

househoXd waterx conservation:. The pamphlets offered spe—

cific suggestionslabout how to save water in each of)the

/
following categories: - é

Bathing
CA . 1 3
0 The Toi%et

o
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Laﬁn and Garden Care.
¢ Car  Washing ' - '
Cooking
" Dishwashing
Garbage Disposal
34

The Home Laundry .

The Board's household water conservation program was
e, '

L]

aided in February, 1975; when the first issue of the Hono-
\ 6 ! A

lulu Newsletter carried advice on water conservation and six

» s . . . N
relatively simple steps that would contribu&e to water con-

servation in the home. The Newsletter is published by the
LY ' :

C%t? and County, and is being distrf#buted initialiy to 3,000

épinio§ leaders in business, éovernﬁght and education on

Oahu.3§ v

.

X

»

Water resource conservation affects both 'the supply

-
a

and the demand sides of the water use equaticon. Effective
f N [+

watershed management, ground water recharge, impoundment and

‘leak detection augment the supply of water. Improved irri-

gation techniques, water recycling and household conserva-

tion programs help reduce “the demand on that finite supply.

It is not enough to increase—suﬁbly into the indefinite

-

’34Honolulu&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.

35Clty and County of Honolulu, -Honolulu Newsletter,
Vol. 1, No. 1 (Honolulu, Hawaii: City and County of Hono-
1uluy, February, 1975), PP- 1-4.
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future. The coSts become prohibitive..\If the Board is to

- ’

continue to supply an*améle qdantity.of water atsa reason-

able price, the people of Oahu will have to accept ‘limits on

their water requirements.
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Chapter -10

ENERGY

. ) LI ; .
~ ‘ Energy is becoming a mé%?er of vital concern for water

N \\ Supply;p:ofessionals on the Isl?hd of Oahu.’.The Honolulu
Board of Water Supply requirééJthe éxpenditure of a great
aeai of electrical eneray in‘oraer to provide water to the
peoble of Oahu. Energy is.neceséary to raise water from the
basal lens and pump over 120 mi%lion.gallons of water per
day through the- 1,500 miles of’ water mains éhat coﬁprise the
? Board's disEributién-system. The following chart shows tne
Board's expenditure (or anticipated ekpénditure) for energy
f9r Fiscal Years.1973 through 1975: |

"Electric¢Power Expense . o

. M ) , ‘\\
o ( © 1973: . $1,191,621 -
1974: . © 1,353,338
Lo 1975: b 1,734,33010

LY

lHonolulu Board 'of Water Supply, 1974-75 Budget (Hono-
. lulu: -Honolulu Board of Water Supply, May., 1974), p. 81l. -
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 moénth. -
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,ﬁﬁh examination of .the Board's 1974-75 Budget shows

'thag{the cost'of electrical‘power iseby far the costliest

'-ite? in the Operations Division's "Materials, Supplies and

“% '

' r

Services" expendiéure classification. The Operations Divi-

sion spends more money on only one other expense item: the

e

salaries of its 393 employees.2
The Board“s second largest energy expense 1tem\Ys the -

money requlred to keep the Board's ?&eet of 223 trucks, cars
LS
and other vehicles on the road. The following chart shows

' . ’ ©
gasoline expenses (actual or estimated) for F.Y. 1973

‘through 1975:
Gasoline Expense

a

19733 " $61,782

7 1974: 77,200 . ~
1975: ', 78,5007 Zj

The magnitude of the Boar?{s electric power costs is

indicated by the fact that gasoliﬁe to keep the Board's 223
vehicles ih operatfz: eoste oni? about 5% of the amount..
expepded to meet,the Board's requirements for.electricei
energ)/;:ic;r.A - v .9 d '.
The'Board.of Water Supply has yet to carry out a
detailed study of the relationship between energﬁ (costs and
availability) andvthe Boerd's yatef_supply capae%ﬁity. . The

writer hopes that this chapter (which will be.brougpt #0 the

]

.21pid.,. pp. 81-120.

31974-75 Budget, p. 83; 1973 Annual Report, p. 3.

) . . | . ” 3?3
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aétention of the.members of the .Board and the Planning,
Resourcdes and Reéearch DiviéﬁQn) will focus attentién’on the
dbsts and 5vaiLability o; energy on Oahu. | Y

) The remainder ‘of this'bhaptef 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. C ‘ :

R4 4

3. Enefgy and the future of water supply on Oahu.

[ B .

’

hUntii 1973, American society had been accustomed f&r .
many déecades to a pleﬁtifulfsupply of inexpehsive.energy.
But in the aﬁtumn‘of 1978, the Arab oil produciqg‘states
imposed én embé}go on pe roleum shipmgpts to the industrial—‘
ized nations of the West. The embargo lasted fgf five
months, and\}t precipitated the energy'crisis of the winter
of.zb73—74. During the eighteen month peripd}from July,
1973, té January: 1975, the price of petrolegm on the world
markéthquadrdpled’to approximately $10f50 for a 44 gallon
barrel of petroleum.t Gagoline prices and électricity ratesv
p;acpiéally doubled in the United States during that period.
To a considerable extent; the 0il 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 6il exporters by 1985. The

President offered four major proposals:

;‘g

o . R 27

o
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b . 1. The constructlon of 200 major new nuclear
‘ power plants by 1985. At present, the United
States has 53 .nuclear power plants in opera-

. tion, with another 63 under e/ﬂstructlon.
\ 2. The opening of 250 major new coal mines, and
o 150 new coal-fired pqwer plants.
° 4 )
‘ o 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 1mpos1tlon of a $3.00 per barrel fee on
‘imported oil by April 1, 1975. This measure -
would force an increase in the prlce of gaso-
line. The President views this price increase .
ds a conservation measyre and an alternatlve »
+to gdsoline ratlonlng.;

2
~

At ﬁhis\hriting,<Congress is expected to offe; its‘%gn
package of energy proposals. There is a good deal'of dis- ';
satisfactioncnfcmpitol Hill with the President's decision

, eo impose a $3.00 per barrel surtax onrimperted oil. The
. ’ ‘ o3
- : ®* surtax is expected to.contribute to inflation at the very
time when nationai leaders and economists are trying to
, \\ v bring prices under contrdl. The President's surtax is
expected to add $.15 to the .price of each gallon of gaso-
llne, and although the pr1Ce increase wai c0ntr1bute to
. ) conservation, ‘it will impose a heavy buéden on the Amerlca?
| public. g ‘ . . &
The President is calling for the construction of

nuclear power plants at an unprecedented rate. Yet there is

widespreéd concern that nuclear power plants are unsafe. In ,

» . ) -
1 4Gerald Ford,.State of the Union Address, Washlngton,

D.C., January 15, 1975, reprinted in the Honolulu Advertl—
ser, January 16, 1255, pp.- Al, A4.

-
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January, 1975, the Nuclear Regulatory Commission ordered %he
shutting down of 23 nuclear facilities after cracks were

discovered in the' emergency cooling system offa,reactor

operated by Commonwealth Edison Company ét Morris, Illi-
5 | . )

nois.
The President's pfoposa&wto build one hundred and

P
fifty new coal-fired powef plants increases utiliz?tion,of

the nation's most.abundant energy resource. But a decision
to mine and burn more coal is bound to'héve aJdetrim‘ntal
effect on tﬁe national‘effort to chbat the detérioration of
aif'qua*ity.' In effect, the Pre51dent told Congréss in his’
State of the Union Message that energy 1ndependence must g
con51dered a, hlgher prlorlty than environmental protectlon.
The Pre31dent saproposed $3.00 per barrel surtax on

1mported 011 could 1mpose a spec1al hardship on the State of

Hawaii. Natlonally, approx1mately 206 of all electricity 1s

generated b? 011, whlle/Ha ii is almo;t,entlrely depéndent
on this energy source. Qoré Hiram L. Fong and Daniel K.
Ihouye have pledged that they will WOrk‘fo; some kind of.
exemption. for Héwaii if the surtax is adopted by éqngreés.
Governor Ariyoshi has'dispatphed representatiyés of the
State's Department of Planning and Economic De@elépméné to -

Washington to meet with Federal energy officials and point

out Hawaki's exgeptionally vulnerable energybsituation.

SHonolulu Star—Bulfétin, January 30, 1975, p. A7.
-, ’ ’
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Over 99% of the electrlcal ‘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‘bué/lng”

‘

of bagasse (the flbre of sugar cane stalks) and hydroelec—

‘ “

.tric power together constitute less than one: percent o& the

-

-.energy d1str1buted‘by utllltles throughout the Islands _fhev

'Island of Ozhu is 100% dependent upon seaborne petroleum 6

Dur;ng ‘the energy crisis of the w1nter of 1973-74,

-~ A

Actlng Governor (now Governor), George Ar1yosh1, appolnted

a State Adv1sory Tasx.Force on Ene gY- Pollcy to formulate a

i
Statew1de response to the energ) cituation. The Task‘Force

developed Gasplan, an equltable and successful. fuel ratlon—
ing program, and other conservation measures. The Task

Force also established. a Committee on” Alternate Energy

Sburces for Hawaii to -examine energy resources that might ,

© R .
provide Hawaii with alternatives to seaborne petroleum. The
3 ) ‘ : ' ’

78 member Commitgee =xaiined and‘rated ten possible ®nergy .

] - h . -

sources:
3 yo. » ~

v e
8 ,Solid Waste . ° ¥
. Eioconversion.
. 3. ﬁydroeleotricﬂpower.
-~ 4. Wind. | . o -

- 5. Geotherﬁal Energy. g

1 3 . - -

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. - S "hh/‘,l

E . & 4

7. Ocean Thermal Energy Conversion. o
8. Waves, Tides, Ocean Currents, Osmosis.
9. Coal.

10. Nuclear Power.d7 // , . ’ » , <
Y , / - ] ' .

After eight months of extensive review and analysis,
involving'78-members of’the Committee,. two mejor conclusions
emergedbas partéof a geueral consensusﬁ | .

1. No short-term subst1tutes for 0il can be
introduced to Hawaii that will have a major
" impact on reducing the State's near total
dependence on seaborne petroleum., This . .
L 1ncludes indigenous natural energy- resources,
! coal, and nuclear power. Although coal is -. |,
*  receiving strong support at the national level
as a substitutezfor petroleum products, there
is little likelihood that coal could be intro-
duced to Hawaii within the next teh years in
~sufficient quantltles—Je;tgggfln granular or
liquified form--to have signiIicant effectlon
the State energy supply

2.. There =ne a number of 1ndlgenous renewable
"matural energy resources that show excellent
potential for meetlng a significant percentage
‘ of Hawaii's future energy needs. The State
should contirue with the establishment of pol-
. icy and institutions, including a reasdnable -
level of research and development funding, to
verify the potential of these naturdl enerqy
r resources and to develop those which' prove to
: be technically, environmentally, and economi -~
s cally feasible.8

v

7John W. Shupe, "Alternate Energy Sources for Hawaii,

paper presented to the Committee on Alternate Energy‘Sources

for Hawaii, Honolulu, Hawaii: August 1. 1974. R
8Commlttee on Alternate Energy Sources for Hawa11,°

. " "Overview and Recommendation'," Honolulu, Hawaii: February,

1975. The pages of this report are not numbered. (Mimeo-

graphed.) & .
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The Committée summarized its findings with regard to

each of the ten potential energy resources as follows:

~Solid Waste: The use of combustible municipal refuse - o

as an enérgy ;esource,hés real potential for Ha&aii.» The
State produces 650,000 tons ochomﬁhstible municipalvrefPée
.annua‘lly (85&015 it on Oahu) . Although the gﬁél for this

- .
energy resource is “frge,"‘the egdipment necessary to con-
vert municipal solid wéstes to usefui eneréy“requires éqn-‘
siderabie capital investmeﬂt,‘ The process has some negéthe
impacts_on the environment,, but these are thought to be.

acceptable because the use of‘muﬁicipal wastes as an energy
‘ . a ' - .
source diminishes the need for kand fills and other disposal

" systems.
The City and County of Honolulu, in cooperation with

Amfac and the Hawaiian Electric Company, is carrying out a

o

feasibility study on resource recovery from solid wastes.

The Committee reCommends thqt this program be Eontinued, and

that other counties initiate similar stu@ies.g'

-

Bioconversion: Plant cellulose can be converted to

liguid or gaseous fuels. Considerable research is being

-

. carried out in the United States on processes designed to

s
convert plant fibre into methane and alcohols.

¥ ' :

At the present time, Hawaii's sugar mills are fueled

almost entirely by bagassé. Although-energy from this

Y

9Cémmittee on Alterngte Energy Sbﬁrcés for Hawaii,
"Task Force Summaries and Conclusions," Honolulu, Hawaii:
February, 1975, pp. 24, 2?. : o

' &
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Source is utilized on the plantations and is‘not sold cbm-

mercially, it constitutes a eignifidant 8% of the State®s

« : . . e

total energy use.

-

The leaves of sugarscaneg harvesteéd each year contain
. . . ‘ L™ ~ -

about 1.8 million tons ,of -dry matter. This "cane trash" is
) . k4 . . .

R ) . S )
usually bnrnedoin the- field, or discarded at %%e mill. .

o

However, cane trash has the potential to previde'an addi-

tional 8% of the Stdte's energy needs. The first power 7

plant to use cane trash as fuel ‘is already in operatlon at

—
Pepeekeo on the Is%and of Hawall. The plant has the capac-

,it§ to provide one half of one percent of the State's energy

needs. The Committee on Alternate Energy Resources récom-

mends a detailed review-of the economig and environmental
. . B . T - N /-

ramifications of using cane trash as a supplementary energy

”resﬁﬁrée.lo

Hydroelekctric Power: Hydroelectric power is a ilimited,
e . . - @

but readily available energy source of Hawaii-. At the presZ

ent time, hy@roeiectric.power constitutes 0.4% of the
State's commercially generated electrical.energy, |

$ of the-State's total electrical demand when the energy_?

and about -

generated and utilized by sugar plantations is taken into

o

account. L

-

Hydroelectric energy is potentially eapable of provid-

o

4 2. -
ing about 6% of the State's total energy needs by the year

°

lOH P. Kortschak "Bloconver51on,“ Honolulu, Hawall-
Hawaiian Sugar Planters' Association, October 30, 1974.
This report is:in\draft form. .Pages are not numbered

(Mlmeographed ) } : . ~ .
Sy °
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-

1990.  For specific islands, hydroelectric power could be’

-

guite importantg. On Kauai, for example, it could supply as
muehhas'30% of the electrical power needed by i990. "
| Hydroelectric pover enjoys some major advantages. The
technoiogy'iS‘fully developed and plahts could be designed
and built u51ng avallable data and spec1f1catlon. id'addi: *
tlon, hydroelectric plants do not deplete natural‘energy
< reserves, and they do not produce any tox%c substances'that
@ ' might degrade the environment.
As far as costs are éhncerned, hydroelectric power 1is
3.becoming increasingly competitive with poWer genefated from -
fossil fuels. A; fossii fuelg become increasingly scarce,
hydroelectric power can be expected to-attain an economic '
. i advantage over fdssil fuels. | | _ K
The Commigpee‘on Altern:te Energy Sources has recom- -
mended expanded engineerihg studies on'speéific sites for
hydroeiectiic plants, espebially en the Island of Kauai. L
o Moreover; the Committee has advised the State to develop
cost estimates and time schedules for the construction of

> Q
hydroelectrlc power plants.ll

/ Wind: Wind has excellent potential’ for providing a
51gn1f1cant share of Hawaii's future energy requirements.
Oahu is espec1ally favored in thl; respect because the

Island has about 30 miles of mountain crests athwart the

trade winds. TThe trad;s blow from the northeast at average

lcommittee on Alternate Energy Sources for Hawaii,
"Task Force Summaries and Copclusions," pp. 28, 29.
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velocities of from 10 to 15 milés pér hour; Since»the
tradés 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'Priza-winning physicist Dr. Edward Teller has

agreed to serve as an energy consultant on wind power to the

City and County of Honolulu. Dr. keller env1sxons a string

of 1,000 w1ndmllls 1nst£lled 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

dependenqe/on increasingly'costly and potentially unreliable

seaborne petroleum would be a thing of the past.12 - e

The Center for Engineering Research at the University’
v .
of Hawaii, in cooperation with the City and County of'Ha%o-
: : A
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 hreshold considered

necessary to make wind power feasible is -attained from 60 to
8 )

70 percent of the time in the Nuuanu Paii‘area. Plans are

' 12Interview.with Dr. Edward Teller reported in the

Honolulu Employee Journal, January, 1975, published by the

Department 8f Civil Service, City and County of Honolulu,
pp. l..d.
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°

underway to expand this preliminary study and to'design and’
build a major w1ndmill installation on Dahu. The coopera-
) Y

tive program involves the State, the City and County, the

University and the Hawaiian Electric Company.

Wind power s a renewable natural energy respurce. It

produces no tox1c substances, and its only negative impact

¢
is wvisual. However, proper placement and-design. of the

windmill towers can minimize the negative visual impact.
The Committee on Alternate Energy Resources recommends
increased support for wind power studies on Oahu, and extenr

N\ - )
sion of these studies to other islands having poténtiai for

t.l3

wind energy developmen

-

Geothermal Energy: Geothermal energy is’expected to be .

an important factor i£‘HaWaii s long-range energy Situation.

~

In 1973, the National Science Foundation, the State of ’
Hawaii, and the County of Hawaii provided initial funding
> ,

for the Hawaii Geothermal Project. The Project is investi7'

gating the feasibility of developing éeothermal energy on

° Q

. the Island of Hawaii. An 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
exists in the Puna region of the Bié Islangd, and which of

<

’

13Ibid., pp. 30,°31.. "Energy Storage and Transport
Systems," 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 en Oahu.

. . ° 2 L
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the five following §eothermal energy sources' are actually -

. Present:

geothermal steam
,hot ‘water
molten magma

hot porouS»rock

_hot dense tockl4

?

0

The technology for utilizing geothermal steam and hot

water is. well developed, and these sources are considered

conventional geothermal resources. But'molten magma'ooours

S0 frequently on thg Blg Island that it should be studled as.

a potentlal long-term energy resource.
" At the‘present tlme, ‘the geothermal rield.at'Geysers,
California is the only'operational field in the United
States. Economic‘comparisons show that energy developed at
Geysers is qﬁite competitive with eneroy developed by the
lconsumption of fossil fuel: 1In addition, environmental
problems associated with the use of geothermal energy are
~considered relati§ely easy 'to solve:

If the exploratory drilling program on the Big Island’
is squessful, 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

~ -

1430hn 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
numbered. (Mimeographed.) : . ’
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'technological breakthroughs may make it possible to ‘transmit

energy effiCiently to the pther Islands.15

Solar Collectors: Solar collectorS°are an attractive

& -

energy source for Hawaii,becauSe the State enjoys oneﬁof 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‘otherbenergy sources. . Solar energy -
. is entirely non—polluting,'and it is a totally renewable

>
- o

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 be

applied in HaWaii to meet theSe two soecifio energyydemands.

The Committee on Alternate Energy Sources recommends~that

. the State encourage the installation of solar collectors ih
.o . o .

private buildings and homes by means of tax incentives and

loans. Furthermore, the Committee recommends thaf the State
{ : ’
require engineering feasibility studies for solar collectors
]
for water heating and air conditioning in new public build-

'4

15éommittee on Alternate Energy Sources for Hawaii,
"Task For&e Summaries and Conclusions," pp. 32, 33. .

161pid., pp. 34, 35.

-\
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The Honolulu Board of Water Subply has moved into the‘
,solar energy field by installing "solar power énergy sub-
1rr1gatlon systems" at fifteen’ BWS fac1llt1es on Oahu. Each

unit. ¢ollects 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-
[ ) -
. . tlon would contrlbute to runoff and s01l eroslon. In ef-

‘9’

‘fect, the unlts conserve energy by us1ng solar pOWer, they.

conserve irrigation water,-they conserve the soil by pre-

venting erosion, and they prevent pollution of streams and
-reoeivinngaters-by soil runoff.l?

Ocean Thermal Energy Convers1on (OTEC) : If OTEC sys—

temsrbecome a practlcal reallty, Hawaii could become self— @
suffioient'with respect to energyf The prOcess depends on
. the presence of col@‘oceanfwaters invproximityvto warm
waters and to land. .Ke—ahole Point, on the Kona Coast of
the Big Island of Hawall, is consldered»an ideal site for
ocean thermal energy conversionQv Cold'waters from the ocean
could b€ 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

l7The 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 Unlverslty of Hawaii during February,
1975.

e : % |




\

I . A . !. . ¢ 123
- P 3
is available, energy can be extracted with a Rankine cycle

engine‘.18 o

-

. . . . Coo
The National Science Foundation is considering whether
S

'to fund the construction of an OTEC pilot plant at the
Ke—?hole Point location. Capitalfegpenses,afe expeéted to
be much greater for an OTéC facility than for a conventional
power plant.' But ﬁhitial«costs should be evaluated in té;ms
of OTEC's relatively*low operating coéts, and its complete |
independence from any conventional fuel sources. Thé Com-
mittee‘on Alternate Energy, Sources recomﬁeﬁds the continué-
tion qﬁ ‘the joint effort by the State, the County of Hawaii,
the University of Hawaii and pfivaterindustry tolattract

OTEC research and -a demonstration plant to Hawaii.l®

Ocean Waves, Tides, Currents, and Osmosis: The conclu-
T A

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. . . ." The equipment for

3Y

'extracting energy from such low dgnsity'éources would be

I

extremely large, quite expensive, and--in many cases--envi-

-

rbnmentally unacceptable. They can be eliminated as serious

l3Joe A. Hanson, et.al.; "Report of the Ocean Thermal
Energy Conversion Task Force," Honolulu, Hawaii: October 31,
1974. The pages og this report are not numbered. (Mimeo-
graphed.) S v P ,
’ |

19%committee on Alternate Energy Sources for Hawaii,
"Task Force Summaries and Conclusions,” pp. 36, 37.
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gbnﬁenders,for supplying power at commercial levels in

1

Hawaii.2?0 {

i’g.

-

- <
Coal: The UniEpd States has sufficient reserVFs for.

e

Lver one hundred years at the present rate of consumption.

If the necessary decisions were made within the next few
3 _ A

18 -

years, coa;jfired'elecgrical energy could become a reality

in Haﬁaii in the early 1990's. The use of coal as’ an energy

. v

fesource 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 plant woulﬁ~have to be put into operation. None
7Qf these facilities exist at the present time.

From the environmqgtal'pérspective, the use of coal -
requires conﬁrols of such unaccéptable substances as sulfur
,dioxide and pérticulates. In addition, large Quantifies of

ash must Be'disposed of. The Committee on Alternate Engrgy
|

© \

~Sou'rces‘conclu‘des that a ceal-fired plant could'Be~located

either on land or offshore with various economic ®nd envi-

ronmental trade-offs. . )

i Research programs are underway in the United States to,

)

develop combustible bases, liquids and refined solids from

EN ' >
coal. If this research is successful, synthetic fuels

derived from coal could substantially replace coal and

Synthetic fuels would eliminate or

petroleum based fuels.

2015id4., p. 38. .

438 v
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-

minimize many of the logistic and environmental problems
associated .with Purning coal for energy. The Committee
v : .

advises, however, that'it(ﬁould be as long as ten years

—

before synthetic fuels derived from coal are proven'feasihle

in large scale. application, and become commercially avail-

. able in Hawaii.

=

[ . . ° . . -\ I
The Committee's sihgle recommendation 1s cautlous:

(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 consldered for appllcatlon to Hawaii.Z2l » .

BN
Nuclear Power: ,There h#we been dlsapp01ntments 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—
’ 4

ments, the energy stored in the\hucleus of the atom still

-offers the promise of Vlrtually limitless energy'for the

.

future. Nuclear energy can be released through f&sslon (the

' splitting of'large uranium atoms dinto smaller atoms), and
fusion (the comblnlng 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 its. The planning and&
construction of a nuclear power pY¥ant takes a minimum of ten
T

years. Moreover, the best estimates are that a nuclear
. jed - .-

power plant of the smallest. available commercial size could

2l1p3i4., pp. 39, 40.
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not be qpcommodated withih Oahu's electrical distribution
system before the year 2000. A

The Committee on Alternate Energy Sources expressed

-

confidence that nuclear power is safe; virtually zero radio-

activity is released under normal conditions. In the event

of a catastrophic failure,. redundant safety systéms go into

effect to éréveﬁé or minimize any radiation discharge into
the .atmosphere. Thg writer believés that the United Stateé"
has‘demonstrated sych techniqal abil}ty insthe deveiopmént
of‘nuélear submarines tLat solutions will be found to any
potential safetydﬁroblems in nuc;ear.powér plants.
Pfeliéina;y indiégtions are that én acceptable‘Site.‘

M-

for a nuclear faéility can be »fourid on Oahu. The Committee
=g : \

recommends that the-State initiate comprehensive seismic and

geologic investigations to determine whether potential

- nuoclear plant sites exist on Oahu and the Neighbor Islands.
. . . e B

The disposal of nuclear wastes remains a major- envi-

ronmental broblem because of the potenty and«longevity of

:certain»radioactivq»by—products of nuclear fission.

The Atomic Ehergy Commission (succeeded in January,
1975, by the Energy Research and Development Adﬁinistration)
has pfojected that fusion power plants may become cbmpeti—
tive Wlth oth%i energy sources w1th1n the next thirty years.

This development holds promise for the dlstant future, but
4

&
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~is not expected to have any impact on Hawaii until well

after the turn of the century. 22 ‘ - . -

Table 2, from the "Overview and Recommendations"‘of -
. : : L}

the Committee on Alternate Energy Sources -for Hawaii, pre-
‘ / v
,senfs a summary of-the Committee's’ findings.

A The Committee on Alternate Energy Sources concl&@ed

4

hat a| number of :indigenous renewable energy resources show

+

‘excellent potential for meeting a significant percentage of

_ Hawaii's future energy needs. Although these alternate

energy sources should have an inportant roleyin the -1980's

and thereafter, it will take a comprehensive State supported
plan to‘deyelop these egsources. The Cpmmitfee made a num-

ber of specific'reconmendations intended to enhance FheL
State's ability to respond to future energy neéds:
SRR X ‘. o R
N , ~.1. The State should provide at least $1,000,000
. anriwally to fund energy research and deVelop—,
ment projects. Special support should be pro=
vided for projects showing the greatest
promise, and .for projects recelvlng;matchlng
support from the Federal Government.
: .

2. The position of Energy Resources*Coordlnator
should-be strengthened in accordance with
existing legislation passed by the 1974 State
Legislature. The powersyg,/ duties and level of

- . o ' support called for in Act 237, Regular Ses-

s " sion, 1974, would enable 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 pol-v
icy for Hawaii. :

~ ' -

-

: 22"Task Force Summaries andgConclusions," pp. 41, 42;
S. F. Tuan, "Nuclear Fusion and the State—of -Hawaii," a
preliminary report to the Committee on Alternate Energy
Sources for Hawaii, 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 eguivalent 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 has
been established among Federal, State and '
municipal governments, the University, and the

. . scientific and business communities.23 - ,

The City and County of Honolulu&haé proposed and ini-
tiated a number of energy felated‘projects. .iwo,of these,
the proposed pilot plant to prbduce energy ffom the combus-
tion of munipipal‘solig wasles, and. the cooperative effort )
with the'University in wind powér research; have been men-
tioned in thg.context of ‘the S£ate's energy resources-ef-
fort. in November, 1974, Mayo} FFank F; Fasi proposed an

energy tax to the members of the Hawaii State Association of

Counties. Revenues from'the‘tax would be used to §tockpile

e

.

a year's“supply of petroleum in the Islands. The Mayor men-
't%pned that a large quantity-df petfgfbum could be stock-
piled,iﬁ cooperation with-the‘Nngl The Navy has surplus - B
fuel’storage-cépacify in the Red Hi{i area near-Pea%l Harbor.

.

Energy tax revenues could also be used to provide

'faie—free'public transportation. This step would encourage
P

r

fuel conservation as more people would utilize- the bus sys-

tem and rely less heavily on automobile transportation. Tax

&

revenues could also provide the'Citz/énd County's share @®f
the  costs of a fixed guideway mass‘transit system for Oahu

(the Federal share is 80%, the City's, 20%). At the present
. ] . .- Ry

RY

23"Overview and RecomenMns," pp- 18, 19.

~
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writing, the State and the City .and éounty are close to
agréement on the building of an initial 8.4 mile fixed
éuideWay mass transit systeém through the most densely popu-

lated.portion of Honolulu. This system, which would cost

" ‘approximately $400,000,000 could be in‘operation as early as

’

1980, and would provide significant fuel savings in addition

to meeting Honéleu S transportation needs.24

o R . .

The writer, as Chairman of the Board of Water'Supply,

- proposes the follewing steps’' as part of the Board's response

-
'

to Oahu's energy situation: oo~ ,
l. The opening of dialogue between the Board's <)
Division of Planning, Resources and Develop-

ment and the State's Energy Resources Coordi-
nator.
a
2. The opening of communication bet#een the Divi-
\ sion of Planning, Resources and Development
and the Committee on Alternate Energy Sources
for Hawaii (or its successor- organization) ///

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 with 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 sy$tem be used to control the transmission
Jf water through the -distribution system in
' the most energy-efficient manner consistent
with high quality.service?

The imblementation of these three recommendations ¥

~ {

‘would constitute the beginning of the Board's. response to

\
-

24prank F. Fasi, address to the Hawaii State Associa-
@\, November 21, 1974.

o
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‘ ﬁhe relatlve scarcity of energy. Long before the year 2000
(and the max1mhm development of Oahu's ground water re-

"sources) the Board must be part of .a comprehensive search

for alternative water resources just as the étate of Hawaii

»

- is beginning to confront the need for alternative energy
resources. | .

In order to'evalﬁete"Sugh alternative watefhresources

T as desalination, the recyeiiqé techniques aﬁd various con-

. -9 .
servation measures, jthe Board must have a clear conception

of the costs and availability of ehergy on Oahu.

- l& ) . - ‘-'




i, A Chapter. 11

CONCLUSIONS AND_RECOMMENDATIONS

L 4

Oahu has grewn remarkably during the ,first three qﬁer—

ters of the Twentieth Century. The pace of growth slackened

- +

only twice since 1900:-duripg the depression of the 1930's,
and briefly during the post World War T1 years. But these
declines were‘more than offset by the population.end eco-
nomic growtﬂ'achieted during world War ¥I and in the‘ex— o
.tended period from the mid¥1§50's (highiighted by Statehoed'*ﬂJf%Q
in 1959) to the preseﬁt. : 4 |

During the Twentieth Centery, Oahu's public poli'y'
decision makers responded to the‘Island community'sxndid for

an ample supply of fresh water by expandlng the water supply

¢
- system and by reformlng the 1nst1tut10nal structure within

2y

: whlch'water resource-and water supply decisions are made.

The most important institutional@reform“in this context was
the establishment of the Honolulu Sewer and Water Commission
in 1925, and its successor agency, the Honolulu Board of

. * : &
Water Supply in 1929-30. A second round of institutional

reform occurred at the Territorial-State level -in 1959 .and

Lo : :
l961aWith~the passage of the Hawaii Ground Water’ Use Act
' g . k ‘ 2
(Chapter 177; Hawaii Revised Statutes).. :
a - L 3

2 S s '

332 , | .

. 386 SRV




- S . 333
PrOJectlons by Federal State, Clty and County and

Board of Water Supply planners all 1nd1cate that the growth

w

in demaqd for fresh water will continue into the foreseeable
. A Y .

future. Although demand i increasing, the Island’s natural
-ground %aQer'resources are known to be finite. The Board of
Water Supply’estimates that‘Oahu's natural ground water

resources will be fully developed by the year 2000. It is
npossible,‘through the application of existing and antici—

. pated technology, to extend thls env1rqnmental llmlt to
growth on Oahu. . But the deVelopment of eachﬁaddltlonal
increment of water depends upon the communlty 8 W1lllngness

to allocate capltal resources, energy resources andfﬁgterlal
' \ .
resources to water supply. In the near future, the commu—[

n1ty w1ll have to choose between developlng addltronal water
resources at 1ncrea51ng expense op one. hand, and llmltlng
. the demand for water on the.other. " The wrlter recommendsy

combination'of waterﬂresource;development‘and water supply

conServationQin'order to meet the needs of the people of o

4

Oahu for fresh water . beyond the’ year 2020 .

.‘} N
The writer recommends the\unﬁertaklng of the develop—

ment of supplementary water resources in the follow1ng
. * » .

order:’ ) ’ o
-

1. The exchange of treated waste water for high
quality water.” Plantations would use treated
‘ waste water for 1rr1gatlon, and high quality
. water they are now using would become avarl—
able for domestic use. . )
\1‘ - - ' ~ R
2. The development, through various-impounding
techniques, of the Pearl Harbor  Springs and
the streams emptying into Pearl Harbor. . l
, :

»

A7

LAY




Impounded water would be exchanged with plan-
tations for high quallty water.

3. ~The development of surface streams in Palolp,
Manoa and Nuu&nu Valleys either as water gup-
ply sources, or as a means of recharging the

. underground water supply. Other streams on .

the Island should be investigated for their o

. supply and recharge potential.

4. The demineralization of brackish water.

5. The demineralization of sea water.

6. Ihe'reclamatlon of waste water for domestic
use. This option must be considered as a last
resort because less expensive alternatives ar
available, and-because of public resistance-to
the use of reclaimed waste watdy for domestic

purposes.

, Research finéings and technological breakthroughs
could change‘the ord%r of development recommended above. As
a general rule, those projects which will prov1de lncrements
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 -
requlred for consuitation w1th Federal State, mun1c1pal and
' private entltles, anf for the deSLgn and constructlon 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
fﬁater resource conservation: the increasing use of drip
irrigation techpology by Oahu's sugar plantations. The
wrlter, as Chalrman of the Board of Water Supply,.recommends>

4;'

that the Board expand its own conservatlon effor:j/ The

348




. R

~ water supply system: £ - L

335

Board should continue 'to implement its leak detection pfo-

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 specifié steps thgt may be taken

to ‘conserve water). Moreover, the Board should advise the

'State Legislature and the City Council to enact statutes

gintended to encourage the use of water saving technology in

all homes and buildings to be constructed on Oahu in the
&

future. o : T . o

The writer offers the following feéomméndations in-’

tended to improve the management and operation of Oahu's

Y

1. The Board should establish a comprehensive plan

‘ for the conservation and development of Oahu's
"water resources. . -

. 2.« The|, Districting plan and other recommendations

‘ madé 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 mdst 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.

: C 3

5. The Board's Division of Planning, Resources and
Research should establish .communication with
State agencies and committees'active 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. v . :

@

6. The Board's mAnagément and its water resource
planners- should seek active cboperation with
the State Legislature, the City:Council and

N R

95

r
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o * * FPederal, State and yunicipal planning agen-
P cies. v
* I . o } o
‘The six recommendations offered above can be imple-

Qmentedfby effective management action within the Board of

-
°

NWater Supply. Three other institutianal responses to Oahu's
waterjsupply‘needs are suggested. -
. The first response concerns the.combination of water
supply and sewerage operations under a sinéie adﬁinistrative
entity. There is considerable eVidence that combined water
supply and sewerage operations Qée more effiCient and more.
ieconomical than Separate operations. The City Council
should pass a resolution permitting the pe0ple‘ofAOahu to
decide, on Eiection Day in'November,'1976, whether to con-
dinpe withuthe separate operation of“the water supply and
sewer systems, or to combine.these functions under ‘a single
"agency. |
?he second institutional response concernslthe status -
of thevBoard of Water Supply. The Board and the City
Cohnoil should act to inform the’publio‘about the advantages
,and dieadvantages of the following institutional alterna- |
_tives- available for Qahn's water suppiy agency: |
g1. 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 thé electorate to choose one of the above alternatives




_Oahu's water supply needs beyondfthe year 2020.
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) based or a full understanding of The merits and demerits of

-

‘each alternative.
) 13

- The third insti%ytional response is a Statewide re-
Vsponsq to Hawaii's water supply needs. A State Environmen-
tal Protection Commission and a‘Depértmeqt of Environmental
P]Eotecon should be established to serve as the administra-
tive arm of the Commission. The Commission would be granted
the authority to mahage the conservation and development of-

. 4 —

the State's water resources, regulate waste water disposal,

and protect the quality of the environment bybcontrolling

.air, water, noise and solid waste pollution.

The gstablishment of a\StatqunvirOnmental érotection
Commission woﬁld provide an\optimal_institutional settting
for decision makers to reépond effeétively to the closely"
related problems and opportunities of water resource mgnage-
ment, waste wate; disposal‘and pollution control.

Fof the last one hundred years, public policy decision
makers and the éommunity as a whole have responded tbAthe
growth in demand for water on Oahu.by introducing innovative
technbiogy and by enacting institutional refgrms. 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

£

4
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BOARD OF WATER SUPPLY Y : JOHN HENRY FELIX, Chairman

. RN STANLEY S. TAKAHASHI, Vice Chairman
ITY AND COUNTY OF HONGLULU . RN GEORGE APDUHAN
. CITY AND X S L ) YOSHIE H, FUJINAKA
iy " e . ‘ L HAYASH
. 630 SOUTH BERETANIA ' \\ “,/‘E _ mf_LT’ERAg " O\'ND:RD

.- ) R E.ALVEY WRIGHT .
POST OFFICE BOX 3410 . .

. . . e EDWARD Y. HIRATA
HONOLULU, HAWAII 96843 ' . ’ Manager and Chief Engineer ¢

December 6, 1974 ) . - c T

" QUESTIONNAIRE

1. Does ydhf agency have regulatory authority over groundwater?
A. Routinely?

B. In .emergency situations?

’

2, Does your agency have responsibility for enforcing the prov151ons of the
. Federal Water Pollution Control Act (Publlc Law 92~500)?

P

3. Does your agency admlnlster the National Peollutant Discharge Elimination
System. (NPDES) permit system7

4, Does your agency participate in the State Contlnulng Planning Process
described in PL 92-5007? -

5. Has the existence of a combined regulatqry agency contributed to effective
enforcement of PL 92-500% . :

- e

~

6. Has the existence of a combined regulatory agency in your State contri-
buted to the coordination of water resource/wastewater planning and
pro ject development7 ’

If yes, to what degree? R Y

If no, what could be done to improve coord1nat10n7 To physicallyfcombine
the two functional act1V1t1es. ‘

N\

7.QLHas the ex1stance of a combl ed regulatory ,agency helped municipalities
i your State obtain Federal funding for sewage treatment plants under.
PL 92 -5007?

-
]

~

8. - fn viey of your experience, is it preferable to lodge ‘the regulation. of
"  water resources, waste water disposal and environmental protectlon in a
single State agency, or in separate agencies? /
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In general, how would you describe your agency's relations with muni-

cipalities?

What_do you see as the maJor challenge(s) fac1ng your agency in the next

several years7'

v
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-POST OFFICE BOX 3410'

= Atlanta, Georgia 30334 - o
Dear Mr. Howard: L ] . .
The Honolulu Board ofLWatér Supply is gathering information J'*
on the advisability of establishing a combined regulatory ‘ .
agency for water resources/wistewater disposal forrthe State .
of Hawaii. Our preliminary tesearch indicates that the SR
Georgia Department of Natural Resources is one of eight such
‘. agencies in the United States. PR - .o .
- We would appreciate it very much if you could help us by
N ‘ filling out the enclosed questionnaire and returning it in
the envelope provided. . ‘ L e .
- Sincerely, : ' A S ,
John Henry Felix \ -
Chairman - .
JHF :kt o T . B SR
.Enclosure: Questionnaire o e
l % -t 4 * .
’ B ' ) '
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HONOLULU, HAWAI! 96843 Manager and Chief Engineer ,°
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.. December 6, 1974 S ‘ :
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~ Environmental Protection Division C
Department of Natural Resources ' ‘ ,

. 47 Trinity Avenue, S.W., Room 609 :
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