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g 98 AEAoR we Asngel FA AFHUA A5l
A sz T8 felrke 4Rw B
<3t 2-1> AF=9 AGH Ao A
(< & mm)
T % |19 | 2¢9 |39 | 4¢¥ | 5¥ |69 | 7¥ | 8¢ | 9¢¥ |10€¥ |11¥|12¢€ | &A
H d| 62|68 | 7 |8 | 91 |169|219 243|212 | 76 | 71 | 56 |1,430
Xj 20043 41 | 48 | 58 | 56 | 125 | 66 | 56 | 405 | 349 | 25 | 52 | 55 |1,334
N 2005 47 | 98 | 8 | 34 | 53 | 12 | 121 | 218 | 9 18 | 93 | 79 | 865
3 | 46 | 46 | 74 | 83 | 117|139 | 166 | 211 | 112 | 38 | 58 | 31 |1,121
i:_; 20043 16 | 70 | 73 | 118 | 169 | 85 | 48 | 364 | 240 | 25 | 27 | 35 |1,270
2005 33 | 53 | 97 | 54 | 82 | 36 | 165|130 | 11 | 45 | 93 | 31 | 828
A B | 31 | 76 | 114 | 181 | 218 | 266 | 290 | 256 | 163 | 72 | 78 | 46 |1,821
A 120043 16 | 97 | 87 | 258 | 421 [ 180 | 53 | 421 | 326 | 36 | 81 | 44 |2,018
= 20051 33 | 105|195 | 136 | 138 | 96 | 195 | 244 | 17 | 53 | 137 | 43 |1,391
5 H oWl 79 | 79 | 123|143 | 168 | 229 | 283 | 305 | 201 | 94 | 90 | 60 |1,856
21120043 69 | 45 | 108 | 143 | 291 | 114 | 61 | 553 | 412 | 46 | 76 | 48 (1,963
= 2005 58 | 110 | 168 | 97 | 119 | 42 | 374 | 256 | 64 | 65 | 124 | 113 |1,588
<3 2-2> AFE AGH AU E A
T W Al F M E I i Ak
SAEAEAS | 289 36 299 269
7= 0d) 1,430mm 1,821 mm 1,856mm 1,121 mm
Ho 7 -=0d) 2,526mn 3,244mm 3,194mn 1,875mm
HAZ- 2 0d) 865mm 1146mn 1,070mm 736mm
206 W1 &= 865mm 1,369mm 1,275mm 736mn
HAA L (20054) (200043) (1988d) (1988d)
¥ AT - AFE 1961 ~20054, A 1 1973~20054, 4 1 1988 ~2005

_17_




2-3 #=x). A

-
st

o A 235~251¥9 & YERRETH(

2 10d1H(1996~2005) A

A

)

jfuse]

235
239
2501
242

(h9]:<D)

243
240
258
242

244
233
269
243

210
222
231
224

231
219
242
226

F9- 242(1996~2005%)

221
227
246
232

248
247
261
238

214
239
241
240

245
250
246
258

Y

L

249
296
257
267

1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

247
257

2424,

=]
=2

A]

~H 257
~H 249

v
-

A

3

Al

23!

Ed A

3

S=A7F A - A

919 92.3%°ll

A

] %

7
Tl

Fel A= el
i lem FAzEAgloll 4971 4, 600m

°©

H™, 200mo]

—_
o

23!

)=
RN

==
T

4171 &7F o

T
) .

3t

=3
=

)
It

3N7TMNA2Z 7+

]

B
il

o
G

_Z._

olo

i

i)

_18_



pid

f[Kppan

il

1] | p—

2

R
Ny
N

B

7 A gREE sty A

PN
T

3t
1

el A

oA AAY

)A.O
B

)

0|~ ~
CHRS S X
e o % 52(1\.68
S| N &~ 3
D
Sicio = S S
Sy X° X X
S| X< | < | < ™M ) Nlo|
= 2R= S =) — ) i
S| %~ < s &
O\
D ~~ —~ —~
LRSI X X X
TS < oQ - — -
(BN
m%%%%ﬁw%ﬂ%%_bﬁﬂ%onouﬂ%
S|l=|© = = <
S| 5| =F o~ < N
AN | 0O | — (&N (AN
dl=1Q — 0| | R >~ | S
=SR2 8BRS S|F|F|E BRI R|8|F|S
< —
om | o | B om | B | ofm B P ojn ojn %AT ojn
T By Gy = —
= | 4 R 4 TIRIE A Wﬁ Hm & A BT
S | % | || o) | 2| 3w T |
zfu -
— |~
X | 7ot Br ar Br Br
X X X X
o o - 1+
Mo 3 pr T

_19_



1998~1999d el H A AF=el A 7017042 &
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20051 = =}

d 1.56ha=z F7hsta itk AAWA ] ®gs Hi, =2 199%549S 7]
Hom & Zog ZHa3dh vl wre B3 Zrlstal e Ao =

T ’

AFE ATHEE 3-1%3%).

2004 71 Al - v AAHEA S
A AAWAL 42%9]  24764has  AAst Q. (F)FAFT
3696(21,766ha), ()M AEA 12%(6,974ha), (F)AFA 10%(5,477ha) =
A (F)EAFTS (AT A JFHA des & Uk

=
gz
.
Hr
Y
Ry
M
o
Y
N
H
2

4

<3} 3—-1> AANH A=t

2 7 A% A (ha) w71 59 AAAA(a)
] = s 2 = o

1971 49,836 1,033 48,803 87.0 1.8 85.2
1975 49,498 1,063 48 436 88.8 1.9 &86.9
1980 50,116 1,003 49,113 949 2.5 924
1985 51,028 1,038 49,990 120.7 2.5 118.2
1990 54,788 886 53,902 136.5 2.2 134.3
1995 56,829 206 56,623 142.8 0.5 142.3
2000 59,207 195 59,012 1514 05 150.9
2001 58,965 194 5,771 145.0 0.5 144.5
2002 59,167 194 58,973 156.3 0.5 155.8
2003 58,503 194 58,309 154.4 0.5 153.9
2004 58,951 171 58,780 155.6 0.5 155.1

A8 AFEALRAFE, 49%)

_21_



<3 3-2> Al - AAHEA dA3(2004)

H A7)0 4 (ha) w7h 59 AW ()
R e e Hg A = 0
AT AA 58,951 171 58,780 155.6 0.5 155.1
() A FA 5,447 0 5,447 15.0 0.0 15.0
(T)A F EA] 6,974 25 6,949 101.3 04 101.0
() EAF 24764 97 24,667 347.4 1.4 346.1
() FA = 21,766 49 21,7117 195.1 04 194.7

A7 AFEAARGEFE, 2005)

) HAS B8t A3 20049 AR AF=
o] F FAWMAL b4l.3krel™, olF A(H)o]l HAL] 63.7%<1 344. 7k
2 AR5t Yo, BFEYo] 34.8%(183.5km), Hol 1.5%(8.1kr)E 2HX

A5 FAEAE HE, A0S TASFMUL3), HEE
(41.1km), oNL-5(40.2kr), A H(B338kmMwow FEsa Brgde
Fol (B)RAFT AA AEd AN} fFAG H.1orE AASI ek

DS AFAEA A3 FFE Al wig- qpRe] FAbo] o] F

A2 WIEAE PR, SAHALe dAgPoz 1971
500.5kmell A 20043 & 2 541.3kn’ 2 40.8kn' 7} S 7Sk AL
o sAHEAE B Ay 73 HES AEH0
7hete] 1980 el = AlF%= A

stz 20009l 10.1%7HA] S 7Fskal 1 o] % 102%E FAsta A+
AoZ AU 23 FAWA FEXEE HW 100m °]sA 4

54.7%, 100~200m A9 384%, 200~300m A9 15.7%= t&F&
EIL 200m o]ekA Holl EESL JTHAFE= 2004).

:i
b 1
(o,
flo
-
”?‘
ol\
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<E 3-3> A9y A= FAUd 320049 DA (@9 ki, %)
I A 5 e 7V ek
T [ AR (e [ wa e [wa [ue [wa [ns | wa (e
AT 5= 1848.2 | 541.3| 29.3|344.7| 187| 81| 04]1835| 10.2(1306.9| 70.7
(A=A | 25565| 587| 23.0| 282| 11.0| 06| 02| 299| 11.7| 196.7| 77.0
(TF)XAREA| 2549| 675| 265| 32.2| 126| 35| 14| 319| 125| 187.4| 735
2 A 7223[2182] 30.2[170.1| 235| 26| 04| 455| 6.3] 504.1| 69.8
()| &H = 91.2] 36| 39.1| 293| 321| 02| 02| 61| 67| 556| 60.9
L= o Y5 | 2022| 554| 274| 402] 199| 09| 04| 144| 71| 146.7| 726
A :rLZ‘Jr% 186.0| 43.8| 235| 41.3| 222| 04| 02| 2.1 1.1| 142.2| 76.5
- 25| 1507| 351 233| 19.8| 132 00| 00| 153| 10.2| 1155| 76.7
T A 79.1| 424 53.7| 338| 428| 11| 14| 76| 96| 366]| 46.3
€| FAE 71| 16| 228| 16| 22.2 - - - - 55| 772
$=d 6.2| 42| 672 41| 67.1 - - - - 20| 328
()| & Al 61565(196.9| 32.0|1142| 186| 1.4| 02| 81.3| 13.2| 4186| 68.0
= A& 786| 478| 60.8| 41.1| 523| 06| 08| 61| 77| 308| 39.2
A G5 | 1885| 546| 29.0| 94| 50| 0.0 45.1| 24.0| 133.9| 71.0
_ ALk | 107.7| 339| 315| 226| 209| 01| 01| 11.2| 104| 73.8| 685
Tl bW | 1055| 271 25.7| 19.7] 187 07| 06| 67| 64| 785| 743
o | AW | 1352| 335] 24.8| 21.4] 168] 00| 0.0] 121| 89| 101.6| 75.2
AR AFEADRATFE, 2005)
<H 3-4> =9 AN d% (] ki, %)
AW
o | ow . s : 71t
T2 | g Al %l I 5 9 “
A g | Ay [ug | wg [agag | ag | Wy | ag
1971 | 1,819.8 | 500.5 | 27.5 490.5 2701 100 | 05 |1,319.3] 725
1975 | 1,820.0 | 505.7 | 27.8 496.0 2713 | 9.7 05 |1,314.3| 72.2
1980 | 1,824.9| 5204 | 285 | 4200 | 23.0 | 91.0 | 50 | 94 05 |1,3045| 715
1985 | 1,824.8|519.0 | 284 | 4178 | 229 | 91.8 | 50 | 94 05 [1,305.8| 71.6
1990 | 1,825.6|519.9 | 285 | 3874 | 21.2 | 1234 | 6.8 | 9.1 05 |1,305.7| 71.5
1995 | 1,845.4|532.8 | 289 | 3653 | 19.8 | 1587 | 86 | 88 05 |1,3126| 71.1
2000 |1,846.3 | 541.2 | 293 | 346.2 | 187 | 1868 | 10.1 | 8.3 04 ]1,305.1| 70.7
2001 [1,847.1 (5434 | 294 | 3475 | 188 | 187.7 | 102 | 82 0.4 11,303.7| 70.6
2002 |1,847.2 15416 | 293 | 345.7 | 187 | 187.7 | 10.2 | 82 04 |1,305.6| 70.7
2003 11,8478 5414 | 293 | 344.8 | 187 | 1885 | 10.2 | 8.1 04 11,306.3| 70.7
2004 11,8482 1541.3 | 293 | 344.7 | 187 | 1885 | 10.2 | 8.1 04 11,306.9| 70.7
AR AFFAARATE, 7 A%
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<a¥ 3-1> ABH FAA BEEFFTE, 2004)
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21 4 FAE

YH(2297ha) o2 ZAEATH
7,077Tha= 7}7 Wl a1, A 5(6,246ha),

el e AuEA uEe

=9ka, 4 (148ha), 37 (144ha), (F)AFA](90ha) =02 YEFyETE o
i % ) 4 (619ha),
of & %] o] 25.1%(126ha),

FE ARG 27.2%(1,023ha) =
(566ha) =2 & UEyow,

3= -
e

= 7]ujH

-

B 2] e 18378hacl™ A&
T-#-5(3,002ha), 37 W (2,457ha), U

Foll Al

o =
T

A A o]

W 57(3,757ha) A == yERsit

EAAHo] 19.3%(154ha) o2 71

4

=0
%= kAL,

52l

U

= = 1-

TIT

TEA Fo] 1,564ha, M= A 2,140ha® 7MY WS Aom FAL

=5t
<3 3-6> Al - 8 A F2E AME A (2004)
(¢4 : ha)
T A Bl o 5 = 5 5
AZE= A7 18,378 79 | 3,757 502 | 7077 | 6246
(A FA 1,108 90 450 37 493 38
(T EA 134 15 19 - 50 50
27 7,958 342 | 2309 308 | 2988 | 2011
SN 956 52 566 106 127 105
| oaes 1,053 35 254 126 183 455
A | e 3,002 75 296 14| 1564| 1053
= [ zd% 348 35 30 9 269 12
e E 2,457 144 | 1,023 60 845 385
Ty 142 1 140 - - 1
27 9,178 349 979 157 | 3546 | 4,147
) Tage | 4254 148 619 97| 1250 | 2140
T 107 2 - - 79 %
= | AN 1583 36 44 - 734 769
= | orEw 2,297 8 310 60 | 1,072 847
AW 936 154 6 - 411 365
A5 ZF Al BAIAE(2005)
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2004 AA AAFY T AwiH AL 13538haclH, AT FollA
nhsS ¥ uAAF A A el 5311ha® 7Hd Wi, LAl
), % dl

(4,976ha), S A7(2,724ha) =02 A= Qe RoR ZAME AT
afts d AXHeR Sk FAE YEh AL th( 35 ).
f el A o gx)efo] 67.4%(355ha)® 7+
oL 231(95%), TAFAIGT%), FEAH(44%) oz A A
H A A FE W8 AH0(39.1%) 7HE wa 4, &, FEAY ol
i °f4(32.2%), “d741(20.9%), TH(165%)co2 ARSI
s FHAA A H(39.8%) 3 T2A A (332%) M AFE A

A 73%7F A E AL s Ao HEET

A ] Fe

(44 : ha)
T A I} 7 Z1) A A A A+ A
AFE A 13,538 527 5311 2,724 4,976
(1) A A 415 30 90 91 204
() A EA] 89 14 63 10 2
| 7,173 450 2,843 1,683 2,197
() | & 1,037 23 509 449 56
B g 1,772 355 380 877 160
A T35 2,421 4 740 26 1,651
T 2RS 617 50 214 84 269
T | e 1,188 18 862 247 61
owy 138 - 138 - -
27 5,861 33 2,315 940 2,573
SEEE: 2400 16 2079 240 65
;ﬂ iRy 46 2 - 3 41
= | AR 2,560 - 10 570 1,980
=

L 324 12 226 64 22
T 531 3 - 63 465

A5 0 ZF At BAIAE(2005)
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2-3. B4 F

20043 dA e F AuiH A 22488hacl ™, HE T Al
WAo] MAF HA WA 98%%1 22048has AHAISIAL QoM 1 HE o]
S 719 woE AT e A9 AuAE nd, degA o
o] 233%(5146ha)= 7P =okal, (FH)AFAEAL 231%(5,127ha), (FH)AFA]
12.0%(2,647ha), 2 A9 81%(1,79%ha) +=o= eyt AAREF
AEA ek Gy (PAAZAE FHERE o]FojAa A= AL
2 ZAEAT @GR A9 A A S B, (FD)AFA7E 52,9% %
M wekal, NE5(16.7%), FHEF(92%) o2 deldon, 719=
TAFAZE 208% 2 7HE AL, $9(19.0%), BA137%) £oR FA
= At

<3 3-8> A - o HAF A A (2004E)

(@9] : ha)
7} 3l ©

T W ‘j e Jg 719 | &% | 71
AFE AA | 22433 | 22048 | 19789 | 2259 | 10| 168 | 174| &8
(A=A | 2785 | 2647 | 2541 | 106| 0] 35| 92| 11
(AAZA | 5116 | 5085 | 4521 | 564| 8| 5| 5| 13
2A | 5256 | 5127| 4723| 404| 0| 48| 67| 14
M e | 00| 69| 5% 8] 0] 5| 16| 1
o s | s e | 1ses| 19| ol 19| 29[ 4
= AR | 103 86| 17| o] 2| 5| 1
& [ =A% | 3| 1795] 12| 63 0| 11| 13| 3
@49 | 90| 80| 747| 133| 0| 11| 4| 5
2A | 9329 | 9132 8843 1185| 0] 80| 10| 50
(V) Toge | eo7| ess| el 77| 0| 3| 2| 3
W FEE [ 5217 | 5146 4428 723 2| 4| 36
S [ 8as | 109 1006 95| 51| 2| 18] 1| 2
oo [ergw | 996 99| 98] 7 o] 4] 2| 1
EAW | 1394| 12361 | 1097 | 263, 0| 23| 1| o9

A5 ZF Al BAIAHE(2005)
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2-4. &&= 337

20049 AA 5842 F A AL 4562haclH, A HE Al
HA e HlFE HW, F3A o] 223%(1,01%a) o2 7HY =i, Y&
16.5%(755ha), 44 12.1%(554ha) o2 AwE L Q= o= A}

= ATH

st & AW A2 433hacl™, A G AuiA A o] HFE B,
(A AXZA 7} 264%(114ha)Z 7+ =931, T3S 18.3%(79%ha), T4
™ 14.3%(62ha), (F)AFA 11.8%(51ha), ¢E W 56%(24ha) =02 =%
A= LTt

<E 3-9> A - M 584%7 HAF AEE(20044)

(&< @ ha)
T 5&4= H] & (%) 3} H] & (%)
AFE AR 4,562 100.0 433 100.0
() A Al 358 78 51 11.8
()X 7 A 90 2.0 114 26.4
27 2,795 61.3 138 31.8
(F) Bl 296 6.5 12 2.8
5 of 755 165 7 1.7
Al T3 1,019 22.3 79 18.3
T z3 235 52 34 7.8
- 37 323 7.1 5 1.2
= 167 3.7 0 0
Bl 1,319 289 130 30.0
(j) o g 165 3.6 2 0.4
:ﬂ 3 88 1.9 18 42
_ 3k 554 12.1 24 55
; = 203 44 24 5.6
x4 309 6.8 62 14.3

A5 0 7 Al BAIAR(2005), 184 5d
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Ave. Flow | Capacity

Plantation and ditches Date (mgd)’ (mgd)

KAUAI PLANTATIONS
Lihue Plantation Co/East kauai Water Co.
Rice Ditch
Lower Lihue Ditch
Upper Lihue Ditch
Hanamaulu Ditch
Kapaia Ditch
Waiahi-Kuia Aqueduct(Koloa Ditch)
Waiahi-Iliiliula-N. Wailua ditches
N. Wailua Ditch
Stable .Storm 19% 29)
Hanalei Tunnel
1928
Kaapoko Tunnel
. . (14)
Wailua Ditch 1999-1929
Kapahi Tunnel and Makaleha system
Makee Sugar Co.
Anahola, Kaneha, Kapaa ditches

1856

ca. 1870
1915 60-90

1926
(23)

ca 1880-1900

Grove Farm 26
) 1865-1868
Several small ditches
) 1884
Halenanahu Ditch
) i 1893
Huleia Ditch
. 1917
Ypper Ditch 19281948
Main Ditch(later Lower Ditch) 920"

Koloa Sugar Co.
Dole’s "Water lead” 1869

Wilcox Ditch 1885, 1893
Mill Ditch 1902
K, 1906

Waita(Koloa) Reservoir
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Plantation and ditches Date Ave. Flow | Capacity
(mgd)* (mgd)
McBryde Sugar Co. 955
Kamooloa Ditch 1907
Wainiha Powerplant 1906 50 65
Pump 3 ca. 1908 34
Alexander Reservoir 1932 10
Kilauea Sugar Co.
System of reservoirs and ditches ca. 1880-1900
Reservoirs: Kalihiwai, Stone Dam,
Puu Ka Ele, Morita, Waiakalua, and
Koloko
Ditches: Mill, Koolau, Puu Ka Ele,
Koloko and Moloaa, Hanalei
Hawwaiian Suga co/Olokele Sugar Co. 1003
Hanapepe Ditch 1891 35 42
Olokele Ditch 1904 66
Gay & Robinson
Koula Ditch Tunnel(Hanonui Tunnel) 1948 40
Waimea Sugar Mill Co.
Waimea(Kikiaola) Ditch 1903 5
Kekaha Sugar Co. 503
Kekaha Ditch 1907 30 40
Kokee Ditch 1927 15 55
OAHU PLANTATIONS
Waiahole Irrigation Co/Oahu Sugar Co. 32
Waiahole Ditch 42-27 100
Waialua Sugar Co. 305
Oahu Ditch(Mauka Ditch Tunnel), 1902
Wahiawa, Helemano, Tanada ditches ca. 1902
Opaeula Ditch 1903
Kamananui Ditch 1904
Ito Ditch 1911
Kahuku Plantation Co. 10
Puanluu Ditch ca. 1906 10

Waimanalo Sugar Co.
Kailua Ditch
Maunawili Ditch
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Plantation and ditches Date Ave. Flow | Capacity
(mgd)* (mgd)
MAUI PLANTATIONS
East Maui Irrigation Co. 160 440
(Old) Hamakua Ditch 1878 4)
(Old) Haiku(Spreckels) Ditch 1879
Lowrie Ditch(Lowrie Canal) 1900 (37) 60
New Hamakua Ditch 1904 (84)
Koolau Ditch 1905 (116) 85
New Haiku Ditch 1914 25 100
kauhikoa Ditch 1915 (22) 110
Wailoa Ditch 1923 (170) 160-195
Wailuku Sugar Co. 305
Waihee (Spreckels) Ditch 1882 10-2
Waihee (Ditch) Canal 1907 27
Nine other smaller ditches
Honolua Ranch & Pioneer Mill Co. B0
Honokohau Ditch 1904 20 35
Honolua (honokohau) Ditch 1913 30-18 50-70
Honokowai Ditch 1918 6 50
Kahoma Ditch 3
Kanaha Ditch 3.8
Kauaula Ditch 45 25.5
Launiupoko Ditch 0.8
Olowalu Ditch 4 11
Ukumehame Ditch 3 15
HAWAII PLANTATIONS
kohla Ditch Co. 305
Kohala Ditch 1906
Kehena Ditch 1914 (6)
Hamakua Sugar Co/HIC 50
Upper Hamakua Ditch 1907 8
Lower Hamakua Ditch 1910 30 60-45

* Average flows are based on the

parentheses, which are form USGS records.
#x Estimated average total surface water diverted.

Source: Modified after Wilcox, carol,

1977.
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AgsE Adel we AR Fo 5PEF FEALDE vhe

Fage S
(1) sF¢lo]d North Kolala®]l Kohala & Kahena Ditch
(2) 3F¢}o]A Mauna Loa &% 9 Olaa Flume(&=)

(3) 7}g-ofolA H Al <te] Kilauea Plantation System(67 ditch)
°] Maunawili System

GRS
(5) 20o}%A HFwk BXE %19 Oahu Sugar Co.9] Kalauao-Aiea Ditch

drip irrigation 7] o] /WEEo] FHY furrow irrigation ¥AS A
Sto 2 A RS Aujd 22 FHET S Fole AVIVF HYIE

sttt

2. steto|2| s

sheto] = EA o] &9 Aslel A 7 2006d%E A EA]EAL S
B, EAA 9 e] 7976km, B 79869k, FAA S 78135k, A
A 440km=A BAXHo] F HAA EA 48%=F A st flor,

AAAE 47% =il Aok AR 1Y, shefolsdo] B
A G el WHe] 7MW, g o ko4, Fhg-otol o] Aot
(3 4-2).

Al AE2E WHE HU<E 4-3>, FFgololdy} npg-ol el 7hzt
8,200 ©] 7] (3,318ha) ¢k 34,800¢1 ©] 71 (14,083ha) 2] EA o AL&<=57} )
WL glow, Bl ERE Lokt whg-olfel Zkzh 750000 o] 71 9
55000 o] 7 o] EA o Ajufe 3 glvk. EE, AAFot WEL2 F 6,7000]

K
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oA EA el Auj=Ea glar, dAofEe A AdF A
6,000 o] Aell o] 23 JTH(IE 4-3). o] A H, sletolFo] &
ALEF Gl ghelojZ o] x}ASE H|EFL oA 7 A E o AHF] =& Hol

9. Fe 4By A £E ARGl oldi Ae), A
Zl:

S F}9olol T mpg-ol ol ztzt 17] HAA 2747 A, 9
o} Z2 stetol S HIES A7) el 3071 FFol vk mgh A AFe}
W2 Al 6207040l , A EFS 129004, Ay s de}

, Evbsd 130704, 33l 92078427 Sl

<E 4-2> SgelF AA 2 Fo WY EX0lE A3
(&9 k)
Classification by State Land Use Commission
Island Total area
Urban Conservation | Agricultural Rural
State total 16,642.0 797.6 7,986.9 7,813.5 44.0
Hawaii 10,414.0 2174 5,278.4 4,913.0 5.2
Maui 1,885.0 90.2 7885 990.0 16.4
Kahoolawe 116.5 1165
Lanai 366.2 13.2 154.6 188.7 9.7
Molokai 671.0 10.3 201.4 451.7 7.6
Oahu 1,562.8 407.6 633.8 521.4
Kauai 1,432.2 58.9 804.4 563.8 51
Niihau 184.9 184.9
Kaula and Lehua 1.6 16
Other islands 77 7

A5 1 The State of Hawaii Data Book, 2005, State of Hawaii
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<E 4-3> ShsfolFe] Fa A AWM, A, Bl
Subject Hawaii |Honolulu| Kauai Maui

Acreage in crop (1,000 acres)

Sugarcane 8.2 34.8

Pineapples (land used for pineapple) 75 55

Vegetables and melons (harvested acreage) 1.7 3.8 0.3 09

Fruits, excluding pineapples 3.8 0.8 0.9 0.5

Coffee 3.8

Macadamia nuts

All other crops 3.0 2.9 19 19
Number of crop farms

Sugar 1 1

Pineapples 15 2 8 5

Vegetables and melons 253 188 72 107

Fruits (excluding pineapples) 687 147 196 260

Coffee 710

Macadamia nuts

Taro 30 10 65 25

Flowers and nursery products 425 235 80 180
Value of crop sales ($1,000)

Sugar (unprocessed cane) 15,300 | 46,200

Pineapples (fresh equivalent) 51,957 27,977

Vegetables, ginger root, herbs, and melons | 18,859 37,661 1,740 9,632

Fruits (excluding pineapples) 18,666 2,605 1,992 1,473

Coffee (parchment) 14,880

Macadamia nuts (in shell)

Taro 288 2,079

Seed crops

Flowers and nursery products 50,455 31,658 2,865 9,547

2= @ The State of Hawaii Data Book, 2005,
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7]
AP A9 19943 o] A A S 121,10000 o] Aol Eal o)
2004 d =0l = 43,0009 0] AR FAH P, vl FF5E 1994d o = 24

<]

Nael] &3lont 2004d o= 2700 E3etvt. gk AR vl
< 199490 160,100 Zd = w9 FvfR e 1995 AA A
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<H 4-4> ot Adwd Fa A% AW, B o)

Subject 1994 2002 2003 2004

Acreage in crop (1,000 acres)

Sugarcane 121.1 475 47.8 43.0
Pineapples (land used for pineapple) 22.3 19.1 16.0 13.0
Vegetables and melons (harvested acreage) 5.3 6.8 6.4 6.7
Fruits, excluding pineapples 6.6 6.6 6.4 6.0
Coffee 6.8 72 7.3 7.7
Macadamia nuts 20.2 18.0 18.0 18.0
All other crops 5.7 8.2 9.0 9.7

Number of crop farms

Sugar 24 2 2 2
Pineapples 15 25 25 30
Vegetables and melons 580 600 570 620
Fruits (excluding pineapples) 836 1,099 1,426 1,290
Coffee 585 710 715 750
Macadamia nuts 650 650 650 650
Taro 180 150 150 130
Flowers and nursery products 660 870 865 920

Value of crop sales ($1,000)

Sugar (unprocessed cane) 160,100 64,300 64,400 61,500
Pineapples (fresh equivalent) 78,890 | 100,616 | 101,470 79,934
Vegetables and melons 36,105 61,659 64,173 67,892
Fruits (excluding pineapples) 23611 | 25267 | 26,819 | 24,736
Coffee (parchment) 12,040 | 23,250 | 24,070 | 19,880
Macadamia nuts (in shell) 36,225 | 30,210 | 32,330 | 40,115
Taro 2,306 3,294 2,700 2,308
Seed crops 9,640 | 48,145 | 49,160 | 60,200
Flowers and nursery products 67,005 95,715 95,601 94,525
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3-1. FARAF =
3FelolF <= (Department of Agriculture)ol A= tiitR 543}
TH THTdd &5 FH T E S Agcstan Aok AR
Aol ME/BEEtn v FRET FEALELS BF 5V A~
o

Oahu#
(D Waimanalo Irrigation System
o length: 15 miles(24.135km)
o acres served: 1,174 acres(447.5ha)
o transports: 150.0 million gallons per year(567,600m’/%d)

@ Kahuku Irrigation System
o length: 3 miles(4.827km)

o acres served: 445 acres(180ha)

Hawaii’d
D Waimea Irrigation System
o length: 15 miles(24.135km)
o acres served: 566 acres(229ha)

o transports: 307.2 million gallons per year(1,162,444m'/\3)

_41_



@ Honokaa—Paauilo Irrigation System
o length: 26 miles(41.834km)
o acres served: 4,755 acres(1,924ha)

Molokai’d
D Molokai Irrigation System
o length: 25 miles(40.225kn)
o acres served: 3,160 acres(1,289%ha)
o transports: 1.2 billion gallons per year(4,540,800m’/d)

<E 4-5> et F FYTOIM BeHm Y ST AU U FHAY
Waimea |Waimanalo| Molokai HOHO}.(ai: Kahuku

Paauilo

Tunnels, Dltches, Pipeline, 145 175 96 245 4

Flumes(miles)
101°(Ag)

Farms Served 117 162 256 69 23
(Pasture)
791" (Ag)

Farm Land Supported(acres) 613 1,153 3,102 6,320 161
(Pasture)

Approximate Gallons Served «

in FY 2003(thousands) 378,703 183,772 11,203,102| 10,002"(Ag) | 39.408

* Estimate for FY 2004 based on first four months of FY 2004.
% The Honokaa—-Paauilo System Started Service in FY 2004.
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3-2. &£ X3 A}(Quasic-Public Water System)
stelolF &A1 A9 Y3 (Public Utilities Commission ; PUC)+ w}$-
o], 7}g-ofo], slefo], EREFlo] yrfolidel 5 22 MY & I

P e

- Kaanapai Water Company(7}-$-0]41)

- Kilauea Irrigation(&}$}o]4d)

- Kohala Ranch Water Company (3} 2}o] %)
- Lanai Water Company (+}t}o]Al)

- Miller & Lieb Water Company(3}}o]d)
— Molokai Public Utilities(==Z7}°0]4d)

— Princeville Water System(7}-$-o}o]4))

- Waikolao Water Company (3}<}o]d)

olE FEIAES FHAA FHE A, 3E, FevYY, b=
8 T S BES FHs JS ¥ olyg, A 7A v
F1 dqu}k. o]5 F Kaanapai Water Company, Princeville Water

System, Waikolao Water Companyt F3x%o] &S5 F33t Utk

FEAFS HUAAN, FYE M, BEF,
BalA A5sta .

FUAMANL ANE 3PoRE FHHT Qe 6dolm, FAA
YT o ANHNNE 2 SR FraTe] 283 AFT
W oohe Sabg 2 FRAAL ARRE 4FE stn Ak FEaA
2 wEo 22 FFaAs AdAE BIANANAE A9 PFe e
F RRAT U FELT S B AFE FHsT A8 Ao
AT SR FELFS WASAY QYDA F woli AL
FYAHAA S SIS RFOE F THAE WEA AX} )
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3-3. At & IFA=H
stefol g ALl 2 5] erﬂﬂ IA wF= A B T
8L shepol Aol of 52707 itk olE2 FEluel e A
S sjgsts Aldolst & %lﬁ‘r AG7HA= F AF B
%

A olE Al i
A A 2E 2gABA FAANE ARE AGAAN TR 1
A ogEE AAR AT Aotk <E 4-7>E QobFAel i A}
B FFNLRE 20T Fo QA AFS 4T ol
<E 4-7> SolFAe Qi Fa A B FFASY AT
4 A Eakin T ¢
Waialua Sugar Company 350 A sk
Del Monte Corporation 750 "
Punahou School 4,000 "
Zion Securites 7,000 "
Kamehameha School 3,700 "
Dole Cannery 1,200 "
Queens Medical Center 1,200 "
Sheraton Hotel 2,830 "
Oahu Sugar Company 1,356 "
Hawaii Country Club 340 "

4. F2 =4S

OFJ

Z —L
& B3~

4-1. 29°}%4 Waiahole Ditch Irrigation System
Qo}% A FXH Kunia, Waipahu %9 Ao H4%HE= Waiahole

Ditch Irrigation System(WDIS)2 19131 Waiahole Water Co.oll 2] 3
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105,952m'ell o] =231 QT2 4-1).

4-2. 20}3% A Waimanalo Irrigation System
o] A|&®lE Qolx A W Xlsl] lomw, siefo]lF AHHF] A
)

F2A F sdarol A &t Ytk o] Al 2~E-2 Maunawili Al ol A
)

A o, 20039 A 19 Ft 1514m'e] =& 473had] 574 A
of FHsaL Utk o A2 UF-&E &3, =45, W 5= Awst
= Aot (1™ 4-2).

4-3. 1}$-o]A East Maui Irrigation System
East Maui Irrigation System< 18981 Hawaiian Commercial &
Sugar Co.(HC & C)ell ¢l 7fre A|=dlo g npgolqd FH-2 <9
AT e 54E HHoE EHATHZE 4-3). 9] i
3557 st E& FHAFst7l 9 11%mel ol2v ==, E4E 9T
80kmoll Zet= HETE, 1670 AR AolHA, T/ AFA(F A&
]

F 1,036,816m") 99.7kmell E3l= HIEY =24 FRE o|Folx 3l



t}. o] A]2~®¥lS Wailoa Ditch(A| A 83 737,8380m'/¥ ), New Hamakua
Dutch(A] A2 378,400m'/¥), Lowerie Ditch(A|Ad &% 264,880m'/<Y),
Haiku Ditch(A| 4 &% 264,880m'/9)2] 4704 ditch system& = o] F o]
A At

op
ot
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<A 4—4> Qo}%F A Waiahole Ditch Irrigation System® & H<5
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<A} 4—5> 20}5 A Waimanalo Irrigation System®] A4 H<5

<AMZ 4—-6> Q.0°}%/d Waimanalo Irrigation System



<AMZ 4—8> m}9-0]4d East Maui Irrigation System® = E<5
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2003 @A o] Alxdle] F AJAETFL 1,646,040m /Lo, 1€ 3
T =4S 624,360m'/< °] v}, Hawaiian Commercial & Sugar Co.(HC
& C)& HlFE3ste] wpfo] AU A<, Maui Pineapple Company
oA o] AR RmRY 45 Wil low FHUAS sto] AHA| o

§ 2 vhgol A Abe] B e,

4-4, Maui Kihei 3} 3 g

Kihei Aee 7z ml$olie] g e 9187 gon, o

°—>li
o
41
RN
Y
e
ofo

Aol Aaess Wailuku Aol Sl Jlao tie3ol 7idd o=

Z, RS AR, A 254H, £A%
ugke] o] Folx] shshelF WAFY R-15 FAVFel AFH ns

=
Ao PR5E AASD Ak
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<9 4—4> wvpg-old Tl 9X|& Kihei WFT AAYANAE 20 E

7)ol wpg-o]t2 Kihei st gl d o2 RE AAYE TFFS )
W AFS RN A 7MA] 58 FEY Be v go] 2957 ujFo AL}
E Fed B2 odws Aoy A ARxe AL 5 EF

s Wi Aol gAdel AMH oF olgdtuA s APEe
=
—

A7 & A A
A4 Kihei sH324e 304 Aelses &5 F 18920m/de 2
=g WAEF L 2PEF, S5F B, FEFY ©A 2 gt =
Zoues ABEFEFE AN 5), B9 s ABEF, WY
A g5 SO AgHT Ark ALA FFINE Aol E el 50%
)
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g Hr
£
~ X

A 12.86m'/1,225% /<4
FTo A= 227
ATHIE 4-8).

<E 4-8> aobolF o] AN

-
e
22
e
g
f
o
4w

Crop

Water Use Rate

Water Use Rate

(gpd/Acre) (gpd/Acre)

Alfalfa(feed & forage) 7,700 Orchids(%+ %) 3,700
Aquaculture 145,000 Papaya 5,000
Dendrobium(®1 = 2 &) 4,000 Passion Fruit 10,000
Field crop(grass & seed) 6,700 Pineapple 1,350
Foliage Plants(s-$3 2 &) 4,000~ 6,000 Protea 2,000~2,500
Forage Crops 7,400 Sugarcane(drip) 6,700
Guava 4,400 Sugarcane(furrow) 10,000
Leafy Vegetables(drip) 4,050 Taro(Asian) 4,000~8,000
Leafy Vegetables(2~2#22]) 5,400 Taro(dryland) 5,400
Macadamia nuts 4,400 Taro(wetland) 80,000~ 100,000
Nursery (potted plants) 6,000 Vegetables 6700

STHAGEE A2 A)

¥ gpd : gallon per day(l gpd : 3.784 2] ¥), 1Acre :
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T Aok AAMNE D N Fe]l AAE AyEH, 2006 S
A AF= AA HAAMLZEES 1,768 m/Lola, A AEES
90.9%(1,607.48 m/) 2 AN 0%E A z3eta 9= Aoz
TAFEJY. 9 sl HANEE HlE 100%E =g 7Y
o oYU on 1902%% Uehgon 1 theow #749(185.9%),
0169 (178.2%), ZA1F491(142.6%), A4 (112.8%) wom B4
= AT}

<3 5-2> ¥ Astg A= (2005 AA)
S R I 2 Mg

T (k) A/ | (Am/) () (%)

Al 1,719.0 1,768 1,607.4 4,970 90.9

- & 156.6 121 77.0 125 63.6

Z 119.6 192 141.1 269 73.5

AT 725 100 56.3 153 56.3
> AT 85.2 105 149.7 592 142.6
A A 5 87.4 105 41.7 79 39.7

of ¢« 79.0 51 97.0 167 190.2

sk 7 947 69 128.3 267 185.9

sk 134.4 129 975 205 75.6

9 A 120.3 114 203.2 778 178.2

ol ¢ 60.1 45 275 66 61.1

A A1 76.2 65 575 211 88.5
=217 100.4 105 1104 520 105.1
A7 103.1 126 111.1 27 88.2

93 9 126.4 161 181.6 646 112.8

¥ A 202.1 198 82.4 250 41.6

A At 101.0 32 45.1 115 55.0

¥ AR 6% 2,000m/YE Al
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