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SURFACE WATER SUPPLY OF HAWAIL .
JULY 1, 1929, T0 JUNE 30, 1930 .

AUTHORITY FOR INVESTIGATIQNS

./This volgme contains results of mieasurements of the flow of stretms
and ditches in the Territory of Hawaii made during the-year ending
June 30, 1930. The data presented in ‘this report werecollected
by the United States Geological Survey in cooperation with the Terri
tory of Hawaii, under the general sanction of the organic law of the
Geological Survey (20 Stat. L., p. 394), which contains the following
paragraph: :

Provided, That this officer [the Director] shall have the direction of the Geologi-
cal Survey and the classification of public lands and examination of the geologieal
structure, mineral resources, and products of the national domain.

~As«water-is-the most'abundant: and most-valuable of the minerals,
the mvestlgatxon of water resources is authorized under the provision
for examining mineral resources. Since the fiscal years ending June
30, 1895, successive appropriation bills passed by Congress have
carried the following item<:

. For gaging the streams and determining.the water supply of the United States,

and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best méthods of utilizing the water Tespurces.

For the fiscal years ending June 30, 1930, and thereafter the
appropriation bills have carried, in addition to the above provisions,
the following proviso:

No part of this appropriation shall-be-expetidad-in cooperation with States or
municipalities except upon the basis of the State or municipality bearing all the
expense incident thereto in excess of such an amount as is necessary for the Geolog-
ical Survey to perform its share of general water resources investigations, such
share of the Geological Survey in no case exceeding 50 per centum.

The legislature of the Territory of Hawaii approved on March 22,
1909, ‘‘An act to promote the conservation and development of the
natural resources of the Territory,” which provided in substance as
follows: A special tax of 2 per cent shall be levied, assessed, and col-
lected annually on all incomes in excess of $4,000; and all amounts so
" collected shall constitute a special fund to be expended only for the
encouragement of immigration and the conservation of natural
resources in the proportion of three-fourths for immigration and one-
fourth for conservation. The conservation fund shall be used for the

1



2 SURFACE WATER SUPPLY OF HAWAII, 1929-30

development, conservation, improvement, and utilization of the nat-
ural resources, and shall be available for expenditure at such times
and in such manner as a board of three persons appointed in accord-
ance with septlpn 80 of the orgamc act. shall w1th the app:pval of the
governér,‘détermine. - -

An act of iApil 26/:191%, amiended’ the dng’hlal actiso as.to extend it
until December 31, 1913.

On April 4, 1913, the Governor of the Temtor?' of Hawaii approved
Act 56 for th creation and maintenancé of & divisioh of hydrography
under the board of agriculture and farestry, and Act. 57 appropristing
the' revenues from. 'water licenses for ‘the use of the -hoard of icoinrhiss
sioneiis - of , agriculture .and foreetry taWa.r& fo.tdst pwtecmm and
hydrographmsurveymg S O T N - T AT AT |

..Sinee.June 30,:1915, the funds ior ’c«h@«nse of t:he dlvmonr-of hydrogs -
raphy ‘havve; beén: . supplied. by suceessive: appmpmtmns imm tvho
general revenues of the Territory.

On Maxch 23,1917, the following act. (Act 27 ) by t;b.e Lagxslature of
thaﬁ?mmt@ryefﬂawmwasapwavadq AR BT

Smerron 1. The divisiof of hydrogidphy, ahthonzed ’by and ‘created p&rsuanﬁ
toiseotion 483 of the Revispd Laws of Hawail, 1915, is hereby transf¢ryed,dogesher
g}t@: ;all.the materials, eguwment, and supplies, now. under phe control of the

vision o of the board of commissioners of ajgnculture an foresnigy for th?
di‘vfsion, +6'the comrmssioner 6f pyblé lands. ™

Bue. 2. The: comntissioner 6f pubiic nds ATl Hiave and exsbolse ‘the samb
powers, duties, and jurisdiction with respect to said ‘divisiom ayare how etercizsed

by the boa.rd of commissioners of a.gnculture and forestry.
Smc . All unexpended ba,Lsnces of q,ppropna.txons heretofope ma.de for salq

"""""""

public ldhels mnd the expenditure thereof vegted!in said: commwuoner i
BRg. 4. ‘This acti shall take effect upon itg approval. i . . | [+ oo

COOPERATION ' ~ohi-t
coorE;RAnON Wrrn THE TER‘BITQBY OF JIAWm —

Umler the authority conferred by the Federal ard Temtona.l legis-
lation, the Directot of the' Unitéd States GeoIogical Strvey and the
Governor of “the Terntory of Hawaii entered into a cooperatlve
agreemen*b dating 1 from July 1, 1910, for *the gagirig-of streams and
the determination of the Water supply of ‘the Té*mtbry of Hawan 1

The principal featurés of this agreemént’ are: «

1. 'The United States' Geological Survey asshmes ‘the msponmblhty
of gathering, analyzihg, and publishing thedata.* '

52,  During the progréss o6f the work dll’ noteés; maps, and dats
gathiamd as a result of field studies are at al tnnes open to mspectlm‘l'

Cy

1 ’I‘he U. s Geol Survey alm (;ooperated with the ’I‘emtmy of H&waix in mappiug the eizht .lpttut
islands,

-
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by the representative of the Territory, ani if. thngfam «not saxxsfao-
tory the agreement can be terminated. - KA

3. Aceounts for paymeht’of silaries, in‘av'd; ‘wndk auhwbence, sup-
plies, or other expenses necessary to the completion of the work shall
be rendered in the manner required by the laws and regulations of the
contracting parties, and vouchers shall be proffered to either party. for.
payment;:: soeomh'ng as it. may be .copvenient or aceordihgst()‘ the
-balance remaining in the mapechve allotments. :

4. The cost of pubhcatlon is bome entzrely by the Geologcal
Survey.

Until June 30, 1913, the Temtory of Ha.wau was repreaented in
coopemtlon by the board of conservat.lon, from July 1,71913, to
March 23, 1917, by the board of. commlsmoners of agnculture and_
forestry; and since this date by the commissioner of public fands.

' OTHER COOPERATION =~

Some of the data in this paper have been obtained in eooperation
with the City and County of Honolulu, the city of Hilo, sud private.
persons and corporations, under one of the phans mdma,wd in the
following paragraphs:

1. Expense of work, equipment, or installation paid eatirely or in
part by the cooperating party.

2. Records collected by.employees of a coaperating party hut under
supervision of and by methods of the Geological Survey.

3. Assistance given in the collection of records, such as furmshmg
transportation, subsistence, or equipment.

4. Records furnished by a coopersmng party, colleeted by his
methods and under his supervision.
. Cooperation in the colleetion of records for whose accuracy respon-

gibility has not rested with the Geological Survey has been acknowl-
edged in the descriptions of the stations. Special acknowledgment
is due to the following organizations cooperating under plans 1, 2, and
3: Island of Kauai—Kekaha Sugar Co., Gay & Robinson, McBryde
Sugar Co., East Kauai Water Co., and B. P. Bishop Estate; Island of
Oashu—Wahiawa Water Co., B. P. Bishop Estate, and Honolulu
Sewer and Water Commission ; Island of Maui—Pioneer Mill Co. and
East Maui Irrigation Co.; Island of Hawaii—Kohala Ditch Co. and
Hilo waterworks.

SCOPE OF WORK .

Since the beginning of stream-gaging work in Hawau in 1910,
records of flow of streams and ditches have been obtained at about
400 stations for periods ranging from a few months to 18 years. In
addition hundreds of miscellaneous measurements have been made,
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and rather extensive studies of ground water have been. mude in
Kau, Hawaii,? and in Honolulu, Oahu.

In this volume are given the records of daily flow that were obta.lned
at the 86 stations that were operated during the year ending June 30,
1930, and the results of miscellaneous measurements of stream flow
made during: that year. The results of ground-water. studies will be
published in separate water-supply papers. See ‘‘Publications’ on.

page 7-for a record of other Water-su,pply papers perbammg to
Hawaii.
DEFINITION OF TERMS

The volume of water ﬂowmg in a stream——the “run—oﬁ » or “dis-
charge ’—is expressed in" various terms, each of which has. become
associated more or less deﬁmtely with a certain class of work. | These
terms may be divided into two groups: (1) Those which represent a’
rate of flow, as ‘‘second-feet,’’. “gellens a-minute,” ‘“‘gallons a day,”
‘““miner’s inches,” and “run-off in second- feet a square mile”, and
(2) those which represent the'actual quantity of water, a8 “‘Funsoff in
inches,” “pillion igalions,”” and “mMeet ” Those used m thxs repert’
may be defined as follows: : i~ = - i

““Second-foot’” is an abbrewatlon for cublc fooﬁ a second s,nd isf
a-unit for the rate of discharge of water flowing in' & streatii1 squdre
foot in cross section at a rate of 1 foot & 'second.": Tt is ‘generally
adepteéi‘s,b ‘the. fun&dmental unit in the'measurevaént of flowing waber
and is the “natural” unit; as the fdot and’ the second are t,he ‘dnity
used in making the physwal determinations; - 7!

An “acre-foot” is equivalént t0 43,560 cubic'feet and s the riﬁafn”
tity required tb-cover an acre to the depth of 1 foet. “The: term 1s
commonly used in connection with stm‘age for itrigation. i

In the Temtory of ‘Hawaii the unit most cemmonly used in ‘mesds-

uring‘water is the “million gallons.” This is used with' two mean-:
ings~—(1)' to ‘indicate a rate of flow and (2) t0 express an actualA
quéntity of water.. In the former sense “‘million: gallons & day’” is’
inferred, 1,000,000 gallons being’ taken as the-unit of quantlty and
24 hours as the unit of time. With this meaning-the term is'gen--
erally used in eonnection with pumping and mngatlon "In the latter’
sense “‘million gallons” as an absolute quantity is used in the mea.stn-e-
ment. of storage capacities of reservoirs.

The following convenient approximate relations exist between
second-feet, million gallons a day, and acre-feet: 1 second-foot flowing
24 hours equals about 2 acre-feet; 1,000,000 gallons equals about
3 acre-feet; and 1 second-foot equals apprommately two-thirds of
1,000,000 ga]lons a day.

1 Stearns, H, T, and Clark, W, 0., Geology and water resources of the Kar District, Hawaii: U, B, Geol:
Survey Water-Supply Paper 616, 1930,




' EXPLANATION OF DATA . 5

The following terms not in common use are here defined:

“Stage«discharge relation,” an abbreviation for the term “relatmn
of gage height to discharge.”

“Control,”” a term used to designate the section or sections of tha
stream channel below the gage which determine the stage-discharge
relation at the gage. It should be noted that the control may not be
the same section or sections at all stages. '

The “ pomt of zero flow” for a gaging station is that point on the
gage—the gage height—at which water ceases to flow over the control.

EXPLANATION OF DATA

The base data collected at gaging stations consists .of records of
stage, measurements of discharge, and general information used: to
mpplement the gage heights and discharge messurements, in deter-
mining the dally discharge. - The records of stage used in-computing
dtwh!ilges in this paper are obtained from water-stage recorders that
give continuous records of the fluctuations.. Measurements of diss
ch?!mge are.made with a current meter by the general, methods out-
lined in standard textbooks on the measurement -of river discharge:
O¢casionally discharge is determined from. a weir using weir formulss.

.. From-the discharge measurements, rating tables are prepared that
glve the discharge for any stage. The application of the daily. gage
heights: to these :rating tables gives the discharge from w}.nch the
daily, nionthly; and yearly. discharges are determined:

.The data presentéed in this report comprise; for.each. g&glhg stat.mn,
a-description. of the station; a table showing. the dsily diseharge of the
stream, . and .a table of -monthly.and yearly discharge and: mn—oﬂ:'
All rates of flow are expressed as million gallons a.day. = . -

-'The deecnptmn of the station gives loca,tmn, drainage area, records
wmlahle,i discharge. corresponding to maximum’' and, minimum
retorded -steges, and under. ¢ Remarks’ notes on -ascuracy- of. the
records;; diversions that decrease the flow at ‘the gage; and- artificial
regulation, . -

The table of da.xly discharge gives, in. genera,l the dlsch»arge corres-
ponding .to the mesn daily gage heights. At stations on: streams
subject tb sudden or rapid diurnal fluctuation. the discharge obtained
from the rating table by applying the mean daily gage height may
not be the true mean discharge for the day. Under such conditions
the mean daily discharge has been: obtamed by averaging discharges
for intervals ‘during the day.

In the table of monthly discharge the column headed “Maximum ”
gives the flow for the day when the total discharge was greatest.
This does not correspond to the rate of flow at the crest of the flood.
The maximum rate of flow is given in the station description under
the heading “Extremes,” and the corresponding stage is always
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taken from the water-stage recorder graph unless otherwise noted.
Likewise, in the column headed ‘‘Minimum”’ the quantity given is
the flow for the day when the total discharge was least. The columns
headed ‘“Mean?. give the average flow in million gallons a day -and
cubic feet.a second during the month. The “Total in million gallons”
is the sum of the daily flows and “Total in acre-feet” is computed
from the mean monthly discharge in million- gallons a day x

ACCURACY OF FIELD DATA A.ND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the
permanency of the stage-discharge relation and (2) on the accuracy
of observation of stage, ‘measurements of flow, and mterpretat;on
of records.

Permanence of the stage-dlscharge relation will be affected by

any change in the control due to growth of vegetation in the stream
bed, effects of floods, or any artxﬁcwl change, .and it may be affected
by changes in gage datum. ‘
- Observations of stage are taken: from the water-stage - recm'der
graphs, with a scale of gage heights so chosen as:to give less than 2 per
cent of error. However, this accuracy may be interfered with by
unsatisfactory operation of water-stage recorder or by plugged or
sluggish intakes to stilling well.

In general, measurements of flow by current, meter give Iess than
5 per cent of error except where it is impossible to find suitable meas-
uring conditions. Rating curves are usually well defined, except for
extremely low or high stages, by current-meter measurements and
are extended by the use of area and velocity curves, slope measure-
ments, weir tables, logarithmic curves, comparison with previous
curves, knowledge of the station, or any combination of these methods.

Unless otherwise noted daily discharges are ascertained by applying
to rating tables mean daily gage heights obtained from the recorder
graphs by inspection or, for days of considerable fluctuation in stage,
by averaging discharges for intervals of the day. Computations are
carried to not more than three significant figures.. The discharges
thus obtained are plotted, usually on semilogarithmic paper, for
comparison with the flow of comparable streams, and eny inconsist-
encies that appear are verified or corrected.
© A general statement under ‘“Remarks” gives the sdceuracy of
records, based on the above information, the terms ¢‘excellent,”
“good,” “fair,” or ‘“poor,” indicating that the record is probably
accurate within 5, 10, 15, and 20 per cent respectively.

It should be borne in mind that the observations in each succeeding
year may be expected to throw new light on data previously published.



©i . .. PUBLICATIONS . =+ : @ " 7
.. DIVISION: OF 'WORK :+ .}

The data were collectéd and prepared for publication under the
direction of M. H: Carson, distriot engineer, Honolulu, Hawaii,
by W. E. Armstrong, office engineer, K. N, Vaksvik, K:/M. Kelley,
Sam Wong, G. E. Ferguson, H: W. Palm, G. T, Hirashinih,; K. Ka-
wamura, John Kaheaku, P. T.P. Goo, and Miss M. A, Davison. The
manuscript has. been prepared by W. E. Armstrong a,nd reneWé&
by M. H. Carson

PUBIJC’;ATIONS L »;:--:“‘ ’

The followmg twble gives by years: the: senai mmfbem of the papers
on the surface-water supply of Hawaii published.from 1903 to 1930,
and -used in:conjunction with' the hst of ‘stations maintained” (see
Water-Supply Paper 595) provides a convénient ihdex for finding
the data for any station. The data for any particular station will be
found in the reports covering the years during which the station was
maintained except when publication is delayed, owing-to undeveloped
rating curves. Occasionally data are revised a.nd republished in later
‘papers.

Miscellaneous ; discharge measurements made dunng any year. at
points other than regular gaging stations are pubhshed in the paper
containing that year’s data.

Numbers of water-supply papers containing data on.ithe surface—water supply of
Hawau, 1 .903-1 930

. . Num- . Num- 5 Num-
Year ber Year ber I Yegr ber
1908 oo e @77 |l 1917-18 485° 618
1000-1010 5 ___________ 318 il 1918-19____ 515 -635
W2 o 236 {f 191020, 516 - 655
1918 % 37 Hf 1920-21_. 836 - 676
1913-1916_. - 430 | 1921-22, 855 695
15-16.. .. oo eun A, 445 [} 1022-23.....sermeeneeenn - b6 710
1016-17 .................. ] 4685 || 192824, . . ......] . B9 '

« Water resources of Molokai, by Waldemar Lindgren. - ) ‘
] G:le}ndar 3%ears, papers subsequent to Water- Snpply Paper 373 cover the year beginning July 1 and
ending une
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GAGING STATION RECORDS

- IBLAND OF KAUAI
WAIMEA RIVER BELOW KEKAHA DITCOE INTAKE, NEAR WAIMEA, EAUAI

LocatioNn.—Water recorder in Waimea Canyon, 500 feet below Kekaha

. Diteh intake and 8 miles by trail north of Waimea.

Drainage.—45,0 square miles.

RECORDS AVAILABLE.—July, 1921, to June, 1930. .

ExrreEMes.~—~Maximum dischar ng year, 2,270 million ganam day
(3,150 second-feet) Feb. 27 ?eage height, 17.92 feet), no flow several days in
November and December.

1921-1930: Maximum discharge, 2,770 miltion ons a day (4,290 second-

feet) Dec. 24, 1927 (gage height, 20. 40 feet) ; no flow several days from July
to November 1926, and from November , 1920.

REmarKs.—Records good for medium exeept those eshmamd which are
fair; records for all extremely high and low stages poor. Kokee Ditch and
Kekaha Ditch divert above sta on, taking practically all the water at low
and medium stages for irrigation near Waimea.

Discharge, in million gallons a day, 1929-30

‘

Day July | Aug. | Sept. | Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.27] 0.20| 0.26| 3.3 16 33 72 82 87 61 27 0.4
.27 .20 .26 .30} 14 524 112 8 7 82 41 .6
.27 .20 .26 .28 .41 82 107 59 59 39 55 .9

.27 .23] L35] L4 |408 45 51 45 44 26 56 36
27 .33 .33 48 | 163 18.5 36 39 36 59 162 6.8
.28 .4 .20 | 30 128 6.1 29 84 76 63 46 .8
.30 .37 .20 .33 59 .13 22 31 68 139 15,5 .7
.31 .30 .20 .26 30 .09 1.5 25 76 17 7.8 .8
.31 .26 .20 231 10.5 .08 18 21 17 87 s 45 .8
.31 .26 .23 .20) 11 .08 12 19 162 59 22 .6
.31 .28 .23 161 41 .04 7.9 13 273 186 532 .6

.31 .30 .23 .18 6.4 .04 87 10 137 . .8] 34
.31 .30 .28 13 .0 021 249 41 36 51 .8 2.7
.31 .30 .23 .09 [1} L4 63 175 25 W7 .8
.31 .30 .23 .09 0]178 243 1251 15 19.5 .7 .7

b [ J——— .87 .37 .20 091 10 83 w 9.1 9,11 155 71 30
b SR— 6.7 .87 .20 .09) 128 34 51 7.6 8.5 10 .7 .0
18 .30| .33 .23| .13] 18 10 40 65| 7.6| 97 g1 L5
19 e <20 4.9 .23 .13 .91 151 83 5.2 3.4 8.8 .7 .8
b/ TR .28/ L9 .28} .13 0| 460 22 2.7 .71 60 .8 .8
b W .20 | 29 .28 .09 0] 184 15 4.2 .6 6.2 8.4 .8
b7 SR 34 4.1 .30 .09 0| 534 12.5 271 83 6.0 2.71 . .8
b SO 9.2 .37 .38] .09| 7.7)]438 9.1 2.0 316 41| 18 8.5
b7 T © .29 .83 40 .09 1.0 ] 569 1.8 5.4 | 140 - a2 .81 88
. . .27 .30 .20 091 41 306 13 53 187 <9 -8 44
.26 .8 00] 76 183 211 191 82 91 .61 10.5

15 30| 8.5 28 102 63 708 59 .9 81 50

L6 112 .20 .33 49 90 36 133 46 .8 .6] 58
.33 33121 .6 541217 410 39 .9 .5 3.2
.26 .23] 385 .8 0] 340 234 34 .9 .4 .8

28] .26 .87 133 122 31 .4

o Estimated. b Partly estimated.
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ISLAND OF EKAUAL

Dzscharge, in million gdllons- o day,

near Waimea,

]

9

‘of Wasmad' River bdlow Kekahe Dilch intake,

auat, IWHO—Conhnued

Discharge’ : mew
i . . ST P
Month Million gallong a day . Mmlurr e
7 | (meaiy | ‘galloms . Aore-foet
Maximum | Minimyra | Mesn :

Jay. . " 102 ol 101 e | 98 961
29 «20. L4 - &7 74.8 v 228
Seplember 35 20 2.27 3,51 . 6.0} 209
October 30 w17 266) sz les
November. 408 0 41.6 64,4 | L7850 |- 3,830
ber. 569 .02 154 238 4,760 14, 700
Janusry. 410 7.9 80.1 14 2,480 7,620
February 709 2.0 58.9 9.1 1,680 &5, 060
316 .6 7.8 1 2,230 6,830
April 186 .9 40, 5 027 1,210 3,780
ay 162 .4 18.3 2.2 506 1, 550
June. 58 4 1.1 12.2 833 1,020
The year....... emecmsnnn — 709 0 40.9 3.8 | 14,900 45,900




10 SURFACE WATER .SUPPLY OF ' HAWAII, 1929-30

oo -0 . EAWAIEQT STRRAM BEAR WATMEA KAUAX .~ ot

Location.—Water-stage recorder 2 miles northeast of Kokee ranger station and

"~ 12% miles northeast of Waimes.

DrAINAGE AREA.—4.1 square miles.

Rncomaﬁhsiv?lmmm.—Aprﬂ, 1909, to June,.1930.. July, 1917, to July, 1919, not
pu ed.

ExtremEs.~—Maximum discharge during year, 854 million gallons a day (1,320
second-feet) Feb.. 27 (gage hexght 8.02 feet); minimum, 1.6 million gallons a
day (2.5 second-feet) Oot. 25-27.

- 1909-1030: M&xxmumdmeharge, 1,670 million gallone a-day (2,580 seeond-
feet) Dee. 13, 1924 (gage height, 12. 11 feet), minimum, 1.3 million gallons a
(2.0 secondvfeet) ept 15, 1921.
- ighest known flood, 15.2 feeb Dec. 18, 1916 (dxscharge not determmﬁd)
RnMAnxs.———’Records good for ordma.ry sta.ges. No diversions above statica» e

Dzscharge, ‘m mtlhcm gallons a day, 1.929-—30 '» -

" Day .| July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May |June
244137 2.6 7.8 2.6 77 32 15.5] 41 71 877 5.4
2.2 3.5 2.3 10.5 7.9 278 72 13 850 38 49 5.5
24 42 27| 14 3.6 34 627 45| 22 |18 5.2

2.4 7.3 2.1 12 134 28 28 1 32 27 89 24
2.0 34 2.0 4.9 27 17 29 1.5} 26 64 01 9.8
1.9] 36 2.0 79| 32 13 20 0.8 82 84 20 5.5
2.4 21 2.0 42| 125| 10.5( 17 8,21 45 08 13 4.6
4.3 9.8 2.0 4.3 8.4 9.4 145 7.9 52 81 11 4.0
28 13 2.2 4.1 6.4 8.5 13 7.4 61 10.5 3.7
9.4 115 2.0 3.2 48 7.81 12 7.0 | 163 30 0.2 3.4
0.7] 11 1.9 2.9 27 7.0 11 8.7 | 148 138 10.5 3.6
6.4 10 2.1 2.6 7.8 6.4 | 100 631 31 71 8.4 88
321 10.5 2.2 2.0 6.7 59| 80 1.5 21 26 7.4 6.2
2.5 6.3 2.0 1.9 5.7 6.2 22 851 17 18 8.7 5.1

2.4 89 L9 3.6 7.3} 46 77 8.7 14 30 64| 33

34 0.6 L8 57| 68 32 22 8.0} 12.5| 23 591 33
14.5 6.0 1.8 3.3 | 108 13 17 561 11 14 5.6 8.9
4,90 4.2 1.8 2.6 185| 14 18.5 5.2 0.8 1.8 5.6 6.3
3.2 6.3 1.8 2.1 9.8 | 213 14 5.2 80| 16 8.7 50
2.7 7.0 1.8 20f 23 312 13.5 4.9 89 17.5| 12 7.0
7.8 41 1.8 1.8 9.9 | 105 11 21 821 10.5| 10.5 8.4
22 13.5 L7 L7 25 361 9.9 16 156 15,61 36 1.5

12 80 L7 L6 41 248 9.4 9.0| 81 11 24 29

5.1 4.9 3.3 L6{ 11.5 301 10 20 25 8.9 8.4| 59

3.4 3.7 3.4 L6} 43 141 0.4 117 52 18.5 7.0 42

100 18 4.1 1L.6| 20 111 50 1585 23 10.5 6.6 62

26 18.5 2.5 % 7] 52 44 14.5 1 319 12.5 7.9 591 64

15 9.2 2.2 .81 20 | 92 10 45 10.5 7.2 521 33

9.8 43| 10.5 2.8 1L5] 196 103 0.8 0.9 4971 17

8.2 32| 12.5 2.8 1451|177 8.6 23 4.6 14

4.3 2.8 2.8 24 18. 8 4.4
Discharge Total run-off
Month Million gallons a day
8 d-feet| Million |
(mean) | gallons | Acre-fest
Maximum { Minimum { Mean

Tuly. g 100 L9 11.4 17.6 352 1,080
AURUSE. et e 41 2.8 11. 4 17.68 355 1,080
September. 12.5 L7 2,81 4,35 84,2 259
ber. 14 1.6 4.01 8. 20 124 381
November. . ..o eeeeoemecan 184 2.6 2.7 42.9 831 2, 550
December. 361 59 85.7 148 2,970 9, 100
January. 1 0.4 3.7 49.0 083 3,020
February .. oo ccccccenanans] 319 4.9 3.7 49.0 888 2,720
M - 153 8.2 35.5 54.9 1,100 3,380
April 138 8.9 35.7 55. 2 1,070 3, 290
May 91 44 18.1 28.0 560 1,720
-June. 3.4 17.8 27.2 528 1,620
The year .ccceeeuamuccaaaua- 861 1.6 27.0 41.8 | 9,840 30, 200




% 2 i Y ISLAND OFRAUAL - - - 1

 EOKKE DITCH WEAR ‘WARMEA, KAUAY '
Loégrwmn.uwmmm récarder 1,000:t6et wegh mm ;@m fules erth of

RECORDS AV ﬁ.umn —-September, 1926, to .hme, ‘1930 Cr s m

Exrasues—Maximum schatge during minx ﬁﬁr
%ecgnd-fwt) Nov. 4, Dec. 2 (gage hexght 269 feet); 'no ﬂW Bepe%’; 24,
<% 1998+1980: Maximum ducharge, a8: ﬁﬂhdn ga,llbn& ‘B da 108" -gecond-
feet) Dec. 24, 1927, Nov. 4, Dec 1929 (g‘wghhmgh‘ts 2,76 iéet}; ‘nd flow
oocasionally’ when water was turned’ itcly‘just ‘above welr,’ i

‘Remarks-~Records excellent. - Kokee ‘bch -at_elovation 8,400 felt, Hiverts
water from all streams tributéry o aimaa iver enst of ‘And &mmng
" Mohihi Stream, for irrigatior near Kéﬁaha. ulatfad by hehd gat:es

Discharge, in mzlllwn gallom‘a day,: ‘19%9—3‘0

Day July | Aug. | 8ept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
4.4 5.2 421 9.0 3.5 35 31} 85 471 8 4% 8.6
41 51| ‘40| 11.5 9.2 68 40| 33 - 86| &1 | 4 .22
421 5.2 381 1r. 5.4 5. 81| 33 35| 32 | &3 8.6
4.4 66| 85{ 14 39 435 47| 32 40| 34 | 49 21
40| 21 ‘3.3 69| 41. 31 . & 28 38| 56 60 145
3.8 3 3.3 9.2 36 26 36| 26 56 | 49 32 9.9
3.8} 27 8.3 8.0| 20 20 - 32} 22 | , 45} 86 21 &8
6.2 12 8.2 50| 12 18.& 30 421 47 18.5 7.9

18.5 9.6 33| &7 9.31 16 28| 20 43| 47, 17.5 7.6
13 16.5 3.2 44| 2 15 26] 185 40 ] 41 15. 7.4
11 11 2.8 4.5 32 13.5 24| 18.5 41| 49 16 7.3
9.5 18.5 2.9 7| 1 12.8 85| 17.6 43| 49 | 14 1L 5
5.71-14.5 301 30 8.41 12 64 3| 36 12.5 89
4.7 7.3 2.8 2.8 7.6 12 41 841 81 12 8.6
4.4 8.6 2.8 34 83| 8 80 I 80} 35 -1 12 22
22 9.9 2.7 651 1L5 4] 16 27| 84 1 36
20 7.4 2.7 4.4 26 3] 15 26| 26 10.5]| 1%
7.4 5.8 2.6 7] 26 20 14 241 23 .| 10.5 9.7
5.2 63} :2.8 32| 13.6| 52 32| 13 22| 26 10.5 8.3
44| 8.4 2.7 28} 30 64 30| 13 21| 2% 15 9.2
6.4 31 2.4 2.7 14 64 27 g 20 28 22 11
21 16 2.4 27| 22 6 26 241 26 1 30 13
13.5 9.5 2.9 2.4} 48: 1 56 24:| 17.5 561 20 32 30
7.3 6.8 4.3 241 185) 36 - 24! 26 4r) 17.561 14 k3
51| -54 6.0 23| 3. | 53 £21 31 56| 24 ¢| 11 43
34 11 5.2 2.2| 40 51 44| 60 45| 18.5| 11 45
16 7] 43| 38 43 Bk| 64 3| 16 10 &%
13 32 33| 3¢ 38 56 28! 1464 92| 38
6.5 98| 47| 20 .36 81 ... 26| 4 8] 2.
51 12 &s5| 188 34 60 24 “ 8. 188
4.5 &8 £ 32 49 26 .| 83
Discharge Total run-off
Month Million gallons a day
. : 8 d-feet| Milfion
. (mean) | gallons | Acre-feet
Maximum | Minimum | Mean
34 38| 10.4 16.1 324 989
31 45 -1L5 |- 17.8 358 - 1,000
12 2.4 3.88 5.93 15 -~ 388
14 2.2 1, 4.91 7.60 152 L ABT
5 L5 B2 859 |- 607 - 2,140
68 12 - 86.8 869 |- 1,140 8800
64 22 18 W 67.4 1,160 <8530
64 13 | 20 4.8 [. 7 2,880
& 200 | 362 56.0 |- 1,120 - & 440
] 14 33,4 B5L7 1,000 8,080
6} 8.3] - 20.7 32.0 |- 641 1,870
81 73| - 188 2.8 |- L0
(] 2.2 2.0 34.0 8,010 24, 600

116508—33——2 * S T o



12 SURFACE WATER SUPPLY OF HAWAII, 1929-30

WAIARULU STREAM NEAR WAIMEA, KAUAI

LooarioN.—Water:stage recorder in Waimesa Canfyon, half a mile shove confly-
ence with Koaie S8tream and 6% miles north of Waimea. . .
DRAINAGE ARBA.—20.0 sqbruare iles. L L
RECORDS AVAILABLE.—February to October, 1916; Qctober, 1917, to June, 1918;
May, 1925, to June, 1930. ) L
Exrreups.—Maximum discharge during year, 1,190 million gallons a day (1,840
second-feet) Feb. 27 %aﬁieight, .32 feet); minimum, 7.0 million gallons
a day (10.8 second-feet) t. 5. . » .
1916~1918, 1925-1930: Maximum discharge, 2,550 million gallons a da
(3,950 second-feet) Dec. 24, 1927 ( . height, 9.92 feet); minimum, 55
R million gallons d: day %8.0 s?iclond-feet ov. -4,{1921']7-{31‘ : K k Diteh
EMARKS.—Records good for ordinary es, poor for stages. Kokee
diverts water for irrigation above mon. '

Discharge, in million gallong a day, 192930

Day July | Aug. | Sept. [ Oct. | Nov. | Dec. | Jan. Feb. | Mar, | Apr. May |June
80] 78| 7.4) se8l| 14 51 58 84 26 20 an 13.5
80| 76| 7.4] 89| 125| 58 106 2% 44 42 b7k 1
82| 78| 7.4} &9 9.2 42 118 23 18 18 a8 14
82! 80| 76 87! 322 23 0 | .2 14 155 48 15
82) 80| 72| 15| 92 16.5| 30 85! 185 42 113 18
8 82| 12 7.2 11 65 12.5( 26 17.5| 60 64 22 16.5
A g4 18 72| 02| 28 12 22 6.5 26 110 15 16
8, 87| 98] 74| 84| 18 1 22 15 29 75 13 15.5
89 89| 74| 84| 125 2.0 2 14.5| 37 55 12.5| 185
10 10.5|] 82| 7.4| 84| 21 0.6} 185 14 190 22 15,5
0.4| 82| 76| 84| 0.6 18 '13.5| 837 | 204 12 |
0.4 10 7.6{ 84| 13 9.6 143 13 28 86 1.5} 15
9.4 84| 74) 82| 1 0.6 30 25 19 24 1 16
9.4 7.8] 741 82| 105 1 46 15| 18 17 1 15
0.4 7.8 76| 84 10 78 203 13 15 55| 11 14
08! 78] 7.6] 87| &0 3 50 125] 15 5] u | s
125 80| 7.6| 89] 182 | 2 3 12 14 15 i 15
0.6 78| 7.6f 89| 15 [ 165] 28 1.5 35| 15 i1 18.5
09| 7.8{ 76| 92] 10 | 264 24 i1 45| 11 13,
9.4 78| T6] 9.2 0.6] 559 23 1 12.56| 15 1 12.5
9.2 1L5| 78] 94| o4| 154 21 12 12.51. 16 12 12.5
22 12 11 78] 0.6 0.9 | 665 18 11 18.5) 165 14 18
23. 11 1,5 87| 96] 2 561 17.5| 10.5| 198 16 18 13,
24 9.4 82| 1 96| 05| 600" 18 10.5] 48 16 4 | 23
25 8.2| 7.8| 02| 96| 35 365 16.5| 128 112 18 12.5 4
- N— 100 | 78 80) 96| 38 | 224 | 104 | 18 | 82 | 165, 135) %7
2. 20 185 78] 11 8- | 82 82 525 22 5] 125} 45
28. 15| 87| 80| 80 2 110 24 50 18 18.5| 13.5| %
29. 871 7.8{ 80| 1 12 | 262 247 1654 165 125( 18
30- 8ol 78| 89| o8] 10.5] 380 185 15 17 13 3.5
7.8 7.4 8.7 115 68 14.5 13
Discharge Total run-oft
Month . Million gallons a day
. Se?ond-f;st Million Acro-loet
ean, gal]ons
Maximum | Minimum | Mean
July. 100 7.8 12.8 10.5 300 1,200
August. 16 7.4 8.96 139 218 853
September. .ooeo oo 1 7.2 7.81 12.1 24 : Qg
October. 1.5 82 9.23 14.3 286
November. 322 0.2 87.5 58,0 1,120 k“ﬂ
December. . 600 9.6 175 2711 | 5,430 16,600
o W OBY B3| e 1R B
"March.._.. o0 R ‘ 337 12.5| 465 7.8 | Law g
April...C 204 14.5 35.8 55.1 1,070 :
113 1 18.7 23.9 80 1,780
June 4 12 1.7 .4 532 1,880
The year...... tmmmeammmae—] 690 7.2 40.4 62.8| 14,700 48, 200
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14 SURFACE WATER SUPPLY OF ‘HAWAII, 192030

WAIALAE RIVER AT ELEVATION 3,700 FELT, NEAR 'WAINEA, KAUAX

LocaxroN.—Water-stage recorder at elevation 3,700 feet, 1034 miles N 30° B
from Waimes.

DRAINAGE AREA.—3.3 square miles.

Recorps AvarLaBLE.—January, 1920, to June,: 1930 August, 1910, toJanuary,
1916, at site 2 miles downstream.

Exrremes,—Mazimum discharge during year, 2, 150 mﬂhon gallons a d.a.y 3, 330
second-feet) Feb. 27 (%de height, 5.44 feet); mlmmum, 0.9 Imlhon ga.llons a
day (1.4 second-feet) May 31, June 10.

1920-1930: Mazimum dlscharge (estlmated), 4, 500 million gallons a da,};
(6 960 second-feet) Jan. 16, 1921 (gaﬁe helght, 8 44 feet) H rmmmum, ;
. million gallons a day (1.1 second-feet) ar. 18-

Remarks.—Records good for ordinary stages, fair for estnnated peuada and poor

for extremely high and low stages. No diversions.

Discharge, in million gallons a day, 1929-30

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June
L2| 22 12.5 1.6 a4 9.5 7.3 85| 78| 145 1r2
2| 21 1 8.6 113 34 | 66| 135]| 13 14 2.2
L1| L9 15.5 2.2{ 155 18 4.8 56| 461 13 6.6
Lof{ 29 12.5 | 207 9.5 9.5 3.8 4.4] 84| 17 31
1.0| 59(js20| 24 36 5.9 7.3 8.1 36| 87{ 62 54
Lo| 56 17 82 4.4 6.3 31| 1B 8.6 66| 24
L0| 4.4 7.0 9.4 8.6 5.4 81| 125( .24 8.6 14
10| 28 9.0 5.4 3.1 5.4 2.6 22 22 29 L1
Lo| 24 },“ 5.9 4.6 2.8 51 2.4 40 14 26| 10
Lo| 21 44 6.2 2.4 44 22| 3 |[.82]| 22| 1.0

201 21 31 7.7 2.2 4.1 1.9 82 60 221 21
L,4| 28 2.6 4.1 19| 15 T 7.8 22 2.1} 85
1.8 29 2.2 29| 17| 51 591 48| 70| Le| 94
1.3 22 1.9 2.4 3.6 8.0 2.8 36| 56| 1.4 38
‘1.8 48(pel7] 1.9 22| 70 95 2.1 28] 44| L4| 7.8
9.0 6.8 2.4 2.1 8.3 9.8 1.6 26 84| 17| 12
48| 3.8 8.8 145 5.1 7.0 1.4 22| 28| 16| 4¢
21) 28 2.6 5.6 4.4 6.3 1.3 L.7] 24| 1.4 11
1.9 20 29| 22 31| 2 5.4 1.2 16| 22| 14| 44
281( 11 1.7( L9 2.4 101 4.8 1.1 17], 21| 41) 59
50| 155] 16| 16 21| 1 4.4 .2 16| 26| 1 4.8
29 10 L4 1.4 2.1 | 132 .6 1| ‘28 2.4 10 4.6
‘94| 66| L6| 14 3.4 120 3.1 1.1 129 | 21} 07| 17"
41] 41} L9} 14 8.11 141 5.6 87| 53 171 81| 24
28| 81| L6| 1.3 28 51 5.8 54| 23 1.6] L9} 20

113 28| 14 L2| 145] 24 79 - 37 86| 13| L4| 165
14 }-s 48! L8 89| 125 7.6 | 308 "46| 18] 12f 28"
,8.68 3.5 1.8 9.6 14 1 &1} 12 36| L2 1r2] 20
3.8 31 1.2 4.6 54 145 2.9 1.8 1.0 7.0
3.1{ts8.0/| 85 1.2 5.4 81 41 241 31| 10| 6.8
2.6 I S 188 14 2.4 1.0

Discharge Total run-oft
Month « - Milliongalions a day
. 8 d-feet| Million | , .. ...
R {mean) gallons
- Mazimum | Minimuam | Mean oo

113 1.0 7.53 1.7 233 L TB
1.9 498 | 7.71 154 . 4
13 4.53 7.01 136 7
4 1.2]. 510 7.80 158 ﬁ

207 16 14.6 22.6 437 N
141 1.7 34.8 53.8 1,080 s.gg

145 3.1 20.2 313 625 1,
396. 1.1 18.5 28. 6 518 1,360
129 1.6 15.2 © 2.5 472 1, 450
60 1.2 8.14 12.6 244 74D
62 1.0 . 6.45 9.98 200 ‘814
35 1.0, 9.87 15.8 296 909
<806~ - LO | - A5 |- - 108 |-~ 4560 14, 000

o Estimated mean.



« .. ... ISLAND OF KAUAI -~ - - 15

. KEEARA DITCE AT CAMP KNO. |, NEAR WAIMEA, RAUAL -

Locu:ou.~—Wa,ter-stage recorder in Waimea Canyon, 6% miles N. 16" E. of
aimes.
ngggg AvaLABLE.—~November, 1907, to June, 1915; Mareh,’ 1916, ;to June,

ExTrEMES.—Maximum discharge during year, 68 million gallons a day (105
second:feet) July 22, 26 (gage height, 4.25 feet); no flow occasionally when
waler. was shut out of ditch.

1907—19‘15 1916-1930: Maximum discharge, 71 million gallons a day (110
second-feet) Apr 25, 1928 (gage height, 4.33 feet) ; no flow occasionally when
water was shut out of ditch.

Remarxs.—Récords good for ordinary stages exeept those estimated, Which are
fair; poor for extremely low stage. Intake on Waimes River 614 miles north
of Waimea. Water used for irrigation of sugarcane at Kekaha. Regu-
lated by head gates.

Discharge, in million gallons a day, 198930

Day July | Aug. | 8ept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May |June
23 25 24 47 24 36 251 220 33} 39 30
23 24 23 80 39 27 a8 20 36| 89 33
23 24 23 36 28 36 39 20 36| 39 89
24 24 28 56 25 36 39 26 36| 89 56
24 32 24 50 25 36 89 B, w0l 36 53
23 44 23 53 26 36 36 26 36 )
b=} i 22 39 36 38 26 36 | 1686 32
24 30 22 41 36 39 26 36 32
24 28| -28 36 1 o4 33 39 28 36 .
26 26 24 2. 32 39 28 36 .
26 25 2 28 39 32 36| 7.2
33 29 22 25 29 36 32 36) 83
26 28 22 4 3| G 36 32 36| 82
24 26 22 22 30 32 39| 32
A% 25 22 22 29 30 || g4 86| 32
13
35| 8| z| =8| 2 82 36| 82 | '#
53 33 22 24 29 32 82 |/ 30| 32
33 26 25 33 36 32 86 32
28 33 24 33 36 32 39| 32
25 50 »ag 23 32 33 32; 36 30 33
29 22 29 36 32 36 30| &8
56 80 22 29 36 | 234 32 86 39| 60
56 41 .20 36 36 32 29 39| 58
41 32 84 20 33 36 32 36 39| 4 58
30 26 30 20 33 38 29 39| 36 56
50 26 36 20 a3 36 29 39| 33 56
56 82 39 2 36| 36 32 28 36| 82 56
56 50 28 2% 33 32 26 36 | 32 5
39 36 47 28 36 2 |- 26 86 | 32 50
30 28 53 26 36 0| feeeee- 26 39| 30 4
28 25 25 20 % 30 |oeo--
Discharge Total run-oft
Month Million gallons a day Second-feet| Millon
(mean) gallons Acre-feet
Maximum | Minimum | Mean
July 56 23 32.7 50.6 1,010 3,110
August 53 24 32.6 50.4 1,010 8,100
September. ............._ ... - I 26.3 40.7 790 2,420
56 20 30.2 46.7 935 2,870
ovember..__..__.___. memmemmn 39 |eennnes i 29.9 46.3 898 2,750
e s . 36 20 32.5 50.3 1,010 3,000
January. 35.2 54.5 1,000 3,850
Pebruary...._.__ - 20 29.5 45.6 826 2,580
arch 31.8 49.2 987 - 3,080
April 39 33 37.0 57.2 1,110 3,410
May. 58 7.2 35.5 54.9 1,100 3,880
June. 56 30 4.9 69.5 1,350 4,130
The Fear . e ecaecnan 58 7.2 33.2 51.4 | 12,100 37,200

« Estimated. b Estimated mean.



16 SURFACE WATER SUPPLY OF HAWAII, 1929-30

KEKAHA DITCH BELOW TUNKEL NO. 12, NEAR WAIMEA KAUAI

LocarioN.—Water-stage recorder 1 mile north of Waimea and just above diver-
sion for Waimea domestic water sklpply.‘

RECORDS AvVAILABLE~—April, 1908, to November, 1914; July, 1918, to June, 1930.

ExrreEMEs.—Maximum discharge during year, 51 million gallons a day (79
second-feet) June 25 (gage height, 4.14 feet); no flow May 10, 11.

1908-1914, 1916-1930: Maximum discharge, 70 million gallons a day

(108 second-feet) Dee. 24, 1927 (gage height, 5.17 feet); no flow occasionally
when water was shut out of ditch.

Remarks.—Records good except those estimated, which are fair. Intake on
Waimea River 614 miles north of Waimea. Water used for irrigation of
sugarcane near Kekaha. Regulated by head gates. ’

Discharge, in million gallons a day, 1929-30

f

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
21 36 21 29 1.5} 17.5 21 271 % 25
20 37 30 23 27 17.5 2 30! 34 29
20 29 21 30 20 17.5 22 30| 34 30
19 37 23 30 30 20 2 30| 34 .. 46
2% 37 19 30 | 20 22 25 32| 34 48

30 21 20 29 2 ] 2 32) 34 b
30 19 29 20 22 27 32| 32 30
29 16.5] 29 29 22 27 321 32 27
27 19 27 20 22 25 32| 32 2
22 8.5 25 2 -] 22 25 32| 28 26
19 17.5| 28 30 | 24 29 321 e17 20
b4 18.5| 21 2 30 25 30 32 | <30 41
) b18 ) 15 23 g 30 26 30 30| 30 43
- 14 23 30 .| 27 30 32| 30 39
15 22 27 30 25 30 321 80 82
16 21 25 30 | 2r | 321 30| 20 43
17.5| 23 25 30 26 - 30:] 32] 30 43
8.5 2 20 30 2% 30 30 29 41
17.5| 26 30 26 27 30 30| 20 0
16.5| 25 3 | 30 21 30 30| 30 3
18 2% 30 30 27 30 32| 44 20
15 2 30 30 27 300 32| 4 86
14 27 29 30 | 27 26 32 48 43
14 27 30 30 27 80 32| 43 50
»30 14 27 30 30 30 27| 32| 34 50
26| 14 29 20 30 251 30| 30 50
34| 21 29 29 32 25| 30| 29 80
2] 19 29 2z | 30 B 30| 27 50
31| 22 27 16.5'1 27 - 23 30( 27 48
39| 21 | 20 165 20 ° 23| 382 28 a
20 foeoooon 16 18,5 P> - N7 I

Discharge ' Total run-off

Month Million gallons a day .
Second-feet| Million | , oo feot
(mean) gallons
Maximum | Minimum | Mean

4% 16.5 25.6 39.6 792 2,440
25.8 39,9 800 zg

39 20.1 311 602 1,
39 14 21.9 33.9 678 2,080
30 16.5 23.4 36.2 704 2,150
15 26,5 41.0 820 2,520
32 16.5 28,4 43.9 880 2,700
32 17.5 24.3 3.6 680 2,090
32 21 26.8 4.5 831 2, 550
32 27 310 48.0 931 2, 860
48 1.7 312 483 969 2,970
50 25 39.0 60.3 1,170 3, 500
50 1.7 27.0 41.8| 9,860 30, 200

s Partly estimated. * Estimated mean. ¢ Estimated.



* IBLAND - OF XAUAI ST Y7

HANAPEPE RIVER AY KOULA, KEAR ELEELE, KAUAT ..©

Looarron.—Water-stage recorder just below junction with Manaahi/ ﬂﬂetm,
500 feet below siphon at Koula, and 4 miles northeast of Eleela. A

DRAINAGE AREA.—18.8 square miles.

Rmcciggg AVAILABLE‘—AuguSt 1910 to January, 1921; December, 1926, toJune,

ExtrEMEs.~—Maximum discharg e during year, 1,180 million gallons a day (1,830
second-feet) July 26 (gage hexght 5.92 feet); minimum, 10.2 mﬂhon gallons
a day (15.8 second-feet) J

1910-1921 1926-1930: Maximum discharge, at least 5,000 mi!hon ons

a da.y (7,740 seeond-feet) Dec. 18, 1916 (at o | station.above mouth of Man-
uahi Btream, gage height not known as station was destroyed by this flood) ;
minimum, 7.1 million gallons a day (11.0 second-feet) Dee. 30, 31, 1913.

Reuanxs.—Records fair for ordinary stages; poor for extremely hlgh stages and
estimated periods. Hanapepe Ditch diverts water from river 3 miles above
station for irrigation.

Ducharge, tn million gallons a day, 1929-30

l?ay July [‘Aug. Sépt. Oct. Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May {June
19.41 18.0| 50 8 30 33 2 25 17.2] 18.5
1851 R 53 43 H 43 16.8 | 43 4.0 21 16.3
.22 16.8| 48 25 8.0 2 15.5| 20 28
b= 150 47 342 17.6 16.3 1461 13.3 13.0-f 22 130°
29 148 | 15 169 18.0 185 143} 133 76 - 34
- 24 13.0 | 102 " 169 16.8 14.3 14.3 | 13.3 1451 22 -17.8
'35 13.8 | . &7 © 94 16.3 -13.6 1431 4.0 32 15.0 | 158
16,8 15.8 61 .75 -15.9 |- 13.6 140 51 48 4.3 1540
+ 16,3 | 14.3 51 70 ‘18.0 140]| 5140 | 99 101 14,31 14’8
18,5 -13.6 a7 61 14.3 13.6 | ¢14.0| 34 42 13,3 | 14.3
8.0 46| 20 49 K3| 136 140/ 28 7 4.3 17.8
20 ‘He| A 26 “14.6 | 17.8| 14.0| 168 | 79 13.6| 63
17.6 | ‘14.6 04| . K3 18.0 16:5| 155 30 13.6 33°
15.0|-14.6| 18.5| 28 |  14.3| 146 -14.3| 14.6| 136 4.3 189
53 15,00 1.6 2 L7 49 143 150 31 4.6 22
35 15.6 | '20 21 17.6 16.3 14.0| 1.3 19.4] 4.0} 30
L1865 150 22 20 1.6 25 13.3 ] 14.0 1631 13.31 21
:16.3 | '15.0 24 19.9 1.0 34 13.61 13.3 146 14.04 110°
42 | 35.5| 189 ‘189 136| 31 14.0| 13.0{ 14.6] 13.3] 61
53 15.6 18.9 | ‘18.0 38 31 13.6f 13.0 14.3] 19.4§ 91
66 '15.0 17.2 )1:.‘4; 6. 2 31 13.6 | 13.0 13.6 | 24 43 .
70 14.3 "16.3 17.6 | 46 23 13.0| 32 13.6 ] 36 30
59 14.6 15.9 17.2-| 25 12.4 12.7| 67 13.6 ) 67 53
29 15.0 15.5 16.3 43 17.2 59 85 13.0] 18.9§ -95°
-2 | 169 155| ® 31 38 15.0| 68 13.01 150 70,
18.5 | 60 156.5 44 17.2 | 143 34 23 127 ] 143 | 47
43 21 25 36 15.5 218 17.2 12.7| 13.6| 67
22 16.3 20 39 - 15.9 16.3 40 14.6 13.3| 143 | 69
15.56 | 62 18.5 36 33 151 4.0 14.0{ 13.6| 39
15.0 | 64 52 36 105 81 13.3 146 13.3) 47
18.6 7 J I 61 36 13.3 .| 13.0
Million gallons a day o o " Total run-off
Month ©
: (mean) | nfinion
Mazimum | Minimum | Mean gallons Acre-feet
July 548 10.5 45.5 70.4 1,410 4,380
August. 70 15.0 28.4 43.9 880 2,700
feptember. 64 13.0 1 10.8 80.6 595 1,820
153 15.5 1 36.1 55.9 1,120 3,430
OVeIDber. . e omaaaens 342 16.3 53.9 83.4 1,620 4, 960
1175 SR, 105 13.6 26.2 40.5 811 2,490
J Y 151 12.4 83.2 51.4 1,030 3,160
February. o oo oo cooeeomcmcaanann 218 12.7 25.0 38.7 699 2,150
March. 9 13.0 25.8 30.9 799 2,450
A 136 12.7 28.9 4.7 868 2, 660
Y. 76 13.0 20. 4 316 632 1,940
June 130 14.3 45.6 70. 6 1,370 4,200
ThE FOBTmreonconmmccmcmcne 548 10.5 32.4 50.1| 11,800 36,300




18 SURFACE WATER SUPPLY OF HAWAN, 102030

HANAPEPE RIVER AT MAKAY SIPHON, KBEAR ELEELE, KAUAI

LocA?%lg.—IWater-stnge recorder on bridge at makai siphon, 2} miles northeast

of Eleele.

DRrAINAGE AREA.—20.5 square miles

Rucorbs avaiLasre.—December, 1929, to June, 1930.

ExrrEMES.—Maximum d.lscharﬁe during period, 706 million gallons s day (1 090
second-feet) Feb. 27 (gage m%ht 4.10 feet); mimmum, 11.5 million gallona
a day (17.8 second-feet) Feb,

Remarks—Records good for ordinary stages; poor for high stages. Hmpepe
Ditech and several small ditches divert water from stream above station.
-Station was established Dec. 6, 1929.

“ Discharge, in million gallens ¢ day, 1989-30

Day Dec. | Jan. | Peb. | Mar. Apr. | May | June
1... —ea| 82 20 24 - 17 18.5 44
an eee| 34 17.5 46 145 22 18.5
3... 23 18 23 4 30 68
Qe eenevrcnamnceniccnasmsenmraam————anoaan 16 16 14.5 14 23 188
5. - 17 145 14 48 82 42
... 4 14 14 4.5 14 24 10.8
Tae 14 13.5 14 14.5 20 16.5 17
8 14 13 14 82 16.6 16.5
RSO 14 13 13.5( 109 104 16 16
10.. 14 12,5 135 48 15 16 -
1 14 128 15| 24 72 16 19
12... 14 15.5 13 17 88 18.5 56
14 17 5| 18 33 18 3
4 14.5 13.5 13 16 140 16 B
15... 62 83 13 15,8 35 16 .19
168.. 17 30 13 1 21 18 36
- 145 31 13 4.5 17.5 18 19.5
e 14 35 13 1 16.8 16 119
18... 18.5 80 13 13.5 18 16 54
N 37 20 12.5 13.5 16.5 a1 95
b (- 21 29 13 14 15 25 46
b U, 47 28 12 27 16 30
- 24 23 12 65 14.5 74 58
.- .l 45 29 47 145 21 104
32 34 14.5| 85 5| 17 kg
28encecnmnccmnnaccamesconancenaneacsasesnacnnn 16 17 30 145 16 52
c——— - 14.8 32 214 1.5 14.5 18 71
28.... 20 17 49 16 14.5 16 75
29... 30 162 15 16 16 43
30 116 87 14.8 18 15 52
31.. 36 14.8 145
Discharge Total rgn-oft
Month Million gallons a day
8 d-feet| Million
(mean) | gallons Acre-feet
Maximum | Minimum | Mean
116 13.5 27.1 41,9 704 2,160
171 12,5 35.9 85.5 1,110 3,420
214 12 24.8 38.4 603 2,180
109 13.8 27. 4 42.4 840 2,
140 14 30.8 47.7 2,
82 145 22,3 4.5 692 2
132 16 48,9 7.7 1,470 4, 560
214 12 31.1 48.1 6,440 19, 800

'



CUTL N qELAND fOF RAUAL A %
HAWNPEPE DPPCH -BRLOW ENPARE, NEAR RrSmE RAvar

Edbaion.—Watér-stage recorder ‘I''mil¢ bélow intaffe anid' 6 ifles northenst
of Eleele. T i (o

Rmcorps AVAILABLE~Msrch to June, 1930.1:7 = - '8 i i
Exrreurs.—Maximum discharge for g»efriod;z 85 wittion gallonk 85&3 (pd'séoond:
oo feet) June 18, 20, 24 (guﬁe':heigh , 3.88 feet)s; no flow May 20, Juheé ‘25!
1

Remarxs.—Records good.  Diteh diverts water from Hanapepe River at fitake
 1'mile above station. Stdtion was es%{ﬂé’hed a%%gl} :

NI
Ll .

s .. Digcharge, in million galigns o dug; 1989-80 = ' ~
Day "Mar. :Ai)r. ‘May June ‘ W'Day . Mar Apr

=

i
.

“
v

SEEREE BRERs S0uER
i mNuNE BERSN uENNS

N

OO v 000

 BEERE SEMEE NEZINR
| BNTER SRERE B82NR
BESEE SENNSE SRENE

— !
sgsusw'aassu-sﬁ§sé

2
” 4
ol . .
p o} » X
(. 28 N .. o
. NP b4 i n
| SO A 23 ,
41 ) v Y: “.:
= = : = = =
- M Discharge ; ‘ <~ Total run-oft

(j.'ﬁ Mogth - o Mmio"nganonsaqay ' i

w7 | Maximum | Mintmum | Mean | | .. > L

2
33
: - - . 33
Jutle_.___. . : - 834 -20
- Theperiod (114 days)........; = 33

LW oo

>
J B BaER

-_"Parﬁy'\esﬁmat.od. ‘



20

SURFACE WATER SUPPLY OF HAWAII, 1920—30

HANAPEPE DITCH AT KOULA, NEAR ELEELE, KAUAI -

LocaTioN.—Water-stage recorder at first flume below siphen-at Koula, 4.miles

below intake and 4 miles north of Eleele.

RECORDS AVAILABLE.—January, 1910 to June, 1921; March, 1927, to June, 1930

ExXTREMES.

—Maximum ear, 35 million ns & day (64 second~
feet) Feb. 28 di(gage height, 06 feet) H no ow for several days when water was

shut out of
1910-1921, 1927-1930: Maximum 36 million gallons a day
(66 seoond-feet) Apr. 10, 1918 (gage height, 3. lé feet); no flow occasionally,

due to closing of head gatee

ReMARksS.—Records good. Water diverted for irrigation from Hanapepe River

3 miles above station. Regulated by head gates and spillways.
' Discharge, tn miltion-gallons 'a-deay, 188530

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | Fune
28 38| 76|24 |23 |2 |3 | 185

Bl .0 }un 20 2% | B 591 18.5{ 24 20

2 17.6 | 21 31 18.5{ 17.5| 27 %"

24 b 18 2 |2 17.5) 26 | 28

2 o 13.6] 45 18.5] 2 8.6} 28 28

L) " e

2 0 15 17.6| 18.6| ¢ 185 26 | 28

17 0 15 17.5| 1851 28 | 28 2 2
220 0 15 17.6| 85| 28 | 28 | 2 188
2 0 17.6| 85| 830 | 80 | 20 17.8
a 0 15 17.6) 17.6] 26 | 80 | 85| 17.5

2 40| 15 | 1ms| 175! 26 |2 |20 | 2

2 18.6) 15 20 | 17.5] 24. ] 80. |.18.5| 28

g1 og1|-185| 15.] 20 .20 {21 | .28 | 175|324

20 | 185 18 17.5| 1.5 2 83 18.6{ 21

2} e16 15| A 176 23 | 3 |2 | @

2 17.5| 185 31 1.5 20 | 28 19.56] 24

28 2% 17.56| 18 7.0 16 | 20 | ® 7.6 2

18.6 % ¢35 | 16 16 0 17.5| 18.5| 28 85| 28

16 2 16 18 0 | 17.5]| 185| 2 18.5) 28

185 2 16 | 28 0 16 85| 2t 4 |8

20 2 16 2 0 | 175 185| 20 | 2 | 2

19 2% 16 2 82| 16 | 28 | 2 % | 2%
12 2% 16 24 16 176 28 | 20 | 8 | 28 .
3 2% s18] 16 28 | 23 2 |38 |20 | % | B
22 2% 2 2 2% | 20 | 3 18.5] 20 18.5

28 2 28 89] 21 |8 | 28 | 2 85| 2 | 8

21 2 2 3.0| 185| 2 | 8 | 3 18.6| 18.5| 28

B lahmlgl 3|58 |2 R Rl B B

% |(cRfpAn|-n o| 58| 30 185 20 | 175 28

24 54| 28 18.5 17.5
Discharge ‘Total run-off
Month Million gallops a day
8 d-feet| Million Acre-feet
. (mean) gallons
Mazximum | Migimum | Mean
Joe BB B B OB Om
September 181 2.0 543 1,670
vt G | R R OB i@
V8) o

December 28 3.8 16.7 25,8 517 1, 590
January (27 d8¥8) -ecmeeeeeneneeen 33 0 20.2 8.3 545 1, 670
February 33 16 19.9 30.8 558 1,710
March 30 5.2 218 33.7 875 2,070
April 33 17.§ 28.0 35.6 690 2,120
May 28 14 21.0 32.5 650 2,000
June 28 15.6 24.0 37.1 722 2,210
The year (353 days)....ccu.. 33 0 20.5 3.7 7,240 22, 200

« Estimated mean. 5.Estimated. ¢ Partiy-estimated.



v -+ - IBLAND OF KAUAI- + . . ¢, 21

C

HANAPEPR BITCH BELOW MAKAI SIPHON, NEAR ELEELE; KAUAI

LocaTion.—Water-stage recorder 60 feot south of lower end of mukhi ﬁpbﬁﬂ and
234 miles northeast of Eleel

%nconns Avuﬁum.—Deeember, 1929, to June, 1930 m

xTREMES.—Maximum discharge during period, 29 Fdlo

(45 ;eoo?d-feﬁ)_ Des. 20, Jan. 26, 29, Apm 10, 14, 15 (gage height; 2. 63, ﬂeeﬁ),
no 1ow Jan.

Remarxs—Records ood Ditoh diverts water from Hanape Rmer nt intaka
5 miles abave: statmn. Station was established Dec. 6, 1929..

Discharge, sn million gallons a day, 1929-30

Day Dec. | Jan. Feb. | Mar. | Apr. | May | June
1 6.6 23 .2 21 2 15,5
2 2 18.5| 5.0 18.5 22 19.5
3. . 21 19.5] «17 1.5 25 A
4. 10.5 19 20 1.5 24 b4
5. 14- 18.81 =20 7.5 ” b1
6 17.56| 185[*2 18 25 %
1 14.5 17.5 22 24 2 an
8. 14.8 17.5 2 b 21 19.5
9. 14.5 17.5 17.5 | «28 b4 10.5 188
us| 17.5} 225 7 185 18,
u 4.5 17 17.8 25 b1 19.5 21 .
13 - 15 18 s17.5 22 n 18 25
13 15 10.5 219.5 21 3B 17.8 25
15 12.5 | = 17.8 18.5 28 18,8 2
18, 19.8 23 s17.8 21 b4 19 22
16 18 0 s17.5} ~19.5.| 2 -18.3 4
) v 17 0 s16 18,5 4 1.8 2
18 16 0 s17.8 18 2 18 xn
0. 16 0 °17.8 18 21 17.3 n
0 2 0 °16 18 21 13 n
2 2 0 e 17, - 18 10.5 2 .
. b3 0 16 21 N % b 1
28, 22 0 17 28 19.8 b ] 7
b 25 2.0 s 24 25 185 24 28
2. 22 3 210.8 n 18.5 21 18
2 21 28 22 A4 18 10.8 n
b1t 10.5 b4 «28 21 18 18 b1
8 17 24 e28 19.5 18.5 19.5 28
2 5.4 23 18,5 18.5 18 b4
2. 6.0 28 18 10.5 17 27 .
31 5.3 n 18 17
Discharge - Total run-off
; Month " Million gallons a day .
' 8 d-foet |’ Million | 4 oro foet
(mean) | gallons
Maximum | Minimum | Mean
December (7-81) - wcouoaamcaoana. 25 5.3 16.6 25.7 415 1,270
January (238 days) ..-noenoeemeanas 2 0 19.7 30.5 452 1,390
February. 28 16 19.0 20.4 531 l.%
March. 28 5.0 20.6 3.9 840 1,
ig;‘ 28 17.5 21,7 33.6 652 2, 000
27 13 20.2 3L8 627 1,920
June. 28 155 24.0 87.1 719 2,210
The perlod (198 days) .---... 28 [ 20.4 3L6 4,040 12, 400

« Estimated.



22 SURFACE WATER SUPPLY OF HAWAII, 1929-30

'GEE BTPOH AT MAKAISIPHON, NEAR ELEERER, KAUAL -

Loesriow'—Water-stage recorder 200 feet below makai. siphon and 2}5 ‘miles
northeast of Eleele.

RECORDS AVAILABLE.—Decéniber, 1929, to June, 1930. - -7 :

ExrrsMeEs.—~-Maximum diseharge for period, 2.6 million gallous a day (4.6 aoeond-

- feet)-Feb. 27 (gage hexght, 2.01 feet); '‘minimum, 0.1 mﬂlion ga!lons ‘a day
(0.2 second-foot) Apr. 6.

REMarxs.~Records fair. Intake is 700 feet above statkm and ‘dxverﬁs* w’ste?
from Hanapepe River:” Station was established Dee. 3,/1929." -

Discharge, in million gallons a day, 192980

Day Dec. | Jan. | Feb. | Mar. | Apr May | June
0.7 04| 0.7} - 08 LO| L4
.7 .4 .8+ - .8} 1.0 11
B .5 .6 8 12 1
. - - .8 6 &b 8 91- 15
0.5 -5 .6 .5 6 L5 <7
.5 4 51 .6 .6t - 10 B
.6 N .6 -5 8) - .8 .8
] .6 .5 I SN N ]
.8 .6 .5 .9 1.0 SR
.6 .5 .5 .6 .8 .6 .9
N ] ] .5 .6 .9 L7 1.0
.8 .8 &1 -.B .9 .8 16
K] 7 .6 .5 .7 .6 14
5 .5 .5 .6 .9 .6 11
L1 T & .7 .6 .6 1%
.6 .8 N R S D .6 1.3
.6 .8 .5 .6 .5 8- 1.%
.5 .6 .5 6] -.5 61 -2
.5 .6 & .4 8 .8 1‘§
.8 .6 .5 .8 .5 .8 1
a0 11 .5 .61 .5 9] 12
.9 1.0 4 .7 .7 L1 L
g .9 .5 i .7 L5 1
1, .9 L8| L0 .6 .9 1
.9 .6 Lol 12 .8 8] 14
.6 91 " Lo 8F .6 .7 -1,%
g .6 L3 K .6 ) 1,3
. .5 I 2 BN B SR .7 1.§
.9 .8 : .6 .7 8 1L
L1 .8 .6 8 T LS
'8 [ 7 P “.6" .8
" Discharge Total run-off
onth Miltion gallons a day v
M o - = : Becond-feet| Million | , ;o soqt
g .- (mean) gallons
ngimum Mimmum Mean i
December (5-81) - - —.ocooeeeen L1 0.5 0.68 | 105 | 1838
Februsry. oo 13 4 "% Ll 8
......................... 1.3. . . . 5
March._ 1.2 B .67 | L[ 208/
April 10 5 .67 1.04 20.2 N
Mey. 15 6 .81 1.25 25.0 B
June. .. . .0, 2.0 5 124 1.92 37.2 114
The period (208 days). ... 2.0 n .76 L8] 18 | 487




vg-gent 1een JRLAND) ORs KAGAL: oy '%’\r.’rﬁvm
165 er 1 SOTREFORE:; QR WATLEA mmmm&,m FrRoN

ION. a’m—a rdﬁmnp- 2 o{ 9
heast of Likiie, ¥'to Nov. 18, 1 %I
mﬂe further upstream. e v Q;g' aﬁ qn

DramNaos u;u-—22,4 square miles. L
B; .., 0 A m LE—"« mﬂlgll’ tb J&ﬂé} 1 f

2,500 ﬁacond‘;f;ﬁt) J\%y:%et %ﬁ 11?03'1%)», '

nd-f ) Jan. 16, 1920 m&

g0 ¢ e;qe pt t,hose or
Diteh and u. Ditch aiv ad %v&
of 6'& feet and 500 feet, respectively, for irﬂg?éou. =

Dischargs, in million gallons a day, 192980

3

Day | Jdly |'Aug.|{ Sept. | Oct: | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | Mayi|June
s8] a1y 18 sl B | u | et |um sl | 80| 43
2 37| 84 18 8| 3@ |12 |26 {. 9 | 7] 26 | .64] &5
: 28] 7871 18 1 35 48 | 142 28 {62 | 3 691 1%8
g a7 77 | 1es| 11| osr M 0w |8 {86 15 |12 7%
b.f %4 8| 17| 4r | 3m ' BR | 70 |8l | 186[87.] %2
341481 1 28| 284 ) s |6 48 5 | 211 a7
o], 42] 4001 28| 1260 | 15| 88 | 7L | .55 {448 -} 80 |- 83| 41
i oge]l ] oz 129 | 188 | % |-e8 |82 {88 5 |.60| &9
£3) 77| | 108 | 140 | 10.5) 64 |88 | 138 | 168 63|38
ap{ 4] 1| 6. | 120 | 20 62 | 28 {89 1 9 53| 8%
48] 68 13.8| Bl | 120 ® |52 | 88 {87 | 156 51! w0
£1f 421 28] 7| o 8 | 68 | .20 .| 30 ‘| 174 47] 42
58] 8 127 | et 81 2 | 68 | 185} 15 'l 9 47] 53
£11 19 | s 8- | B-| 2 [82 {=15] 108] 580 | 46] 48
£0] 46| 1T | 2 ™ 28 | 151 <18 22 .} 103 46| &6
584 48 10.6] a2:| & | 15| 60 | 8L 42 4 61 | 48] 4;3
o;g~ 2 1008 | 41 62 8 44 | 20 o200} ﬁ S 46| -4
4l 40 1. | 2 6 | W B [ 0.81. 8,99 48| 18
se) 567 1. M | 4 18 38 |- 0.4] s81If 5 48] et
281 401 .| 4 2. | 1m0 |18 |- 7.7{ 2 43] %8
39 84 1 10.3] 28 % 88 1051 - 7.2} 45 7 47| 74
188] 61 | W8] - | W | 1w | .10 | 80l 48 ] f8f 60| 10>
141 21 1 13 WOl m o opte feu o fi1gs 161 18| 16
58] 281 1| 45| 113 xg 256 |V1M 106 o ;,7 61 -
c oy | 42| 1| 14 5 708 |9 - }o126 gof 40| 5%
4 201 1y B W | o L0 |um o oo mel-4el &
e d 180 18| 8 | 60 |'my (vps2 ["48 | 68| 89{ 4.8
Y 2 ﬁ 18.6| 50 | 8 | M0 743 .| 38 8.3 &7] 9
1 188 - 83 48 o1 | 881 .. 44 | B3| 871 68
™ 154 % 1 er 8 | 150 | 208 |7 38 - 61| 86| 1905
27 ; 31 L - ) [T e 8.t
. o 2. " , !
* e Discharge Total run-off
- Menth T . “Million gallons a "
. N i i wdf ~_ |Bevond-feet| Million
;. s Maximum | Minimum | Mean ’ N
; ;4,40 m on 540) . 16308
15.5 |- 48.2 7.5 1,430 4 400
: it} 10.5] 180 2.9 540 1;860
: 1 60.8 1| L8l - K780
: 057 18 13 178, | 3am|. 20800
4 .- 187 13 68.4 . 90.4 1,810 R
. 1,190 10 183 287. 47401 . 14000
588 - 7.2]: 8.8 103 -1,870. 5740
175 1) B45 8.3 Lesa . 5186
: 589 -e1l 641 0.2 1,920 5, 900
57 3.8 7.6 12.3 127 2 SRR e 71
o e ... 78| 37| osel 53] -208|°  o
“The yeer....... ahmeiimsmmnndf | 4 410 34] cexs 1 orid 25800, 77,600°




24 SURFACE WATER SUPPLY OF ‘HAWAIL, 1920-30
NORTH PORE OF WATLUK RIVER AT EVEVARION oi0 FiNT, Wﬁxwx EAUAL

LocaTioN.—Water-stage récorder 1 miles abowe intake of Kana toh gid
n?iies northwest o lhuer o 14 k ha,;?i - e
DRAINAGE AREA.—86.6 square miles o

%;conns A‘VAILIifLE —Am;q‘zwt 1910, to .que, 1930 ‘}‘;é; s
TREMES.— Maximum discharge ﬁiiﬂiqp SRR hew. T
second-foet) Noy: 4 eheight,ggdy i ,’ g aiiliox 2‘“‘ ! ﬁ'g

'“‘da maeaond-feeﬁ; July 1

1910—93 dlsg
- foet t 46i i, b ;7
om0y ¢ momo o %”‘“‘”“ bqut ’7’%9%

B.npuxxs — ood, for ordinary stagés or for h stagas’ 4nd .
%ﬁadﬂ apaié “bynpel d:soharges Wat%g into ' s e 1, B, %M
Tua Ditoh diverts water from streatn above statiap,for irtigation; .

Discharge, in million.galions a day, 1989-30

N 1o

 SS32B TRAYA SRS BEART ¥ssEE NE

- Dey July | Aug. | Sept. | Oct. | Nov.| Dea. | Jani+| Feb. | Mar..| Apz. |May |Juus
28| 43| 83| 4| | af m] w0 wul wl 7| &
2 42 52 42 23 15 108 3 42 . 32 38 30
4 44 42 37 21 50 73 32| 32 27 40 [
21 401 ;32 47 208 | <37 56 | 2 30 274 4
2] 42 w 175 102] 27 50 27 80 34 61
201)- 66 25 95 78 25| o806 w7y 80 51 84
20 34 25 72 B8 | =24 50 | 2 321 64| 80
20| 30f .92 92| 88 o] 4l 2] s} sF %0
20| 65] "40| 60| 4 47 257 e4f[-104] 30
vl e w e o .1 @ B W ef 2
35. 32 32] 80 83 o 37 4] 04} 103{ 80].
0| 2| -40] 40 ) aul pof. )
321 .25| 83| &4 4 e}l B/I ew| B} 2
z 2 28] -8 82 A 34 My M. lg o B0
.23 9| 23 30 80 &0 8] MW) 64}, 50| 380
41 50 22 49 20 2 % 8| | 40} 0
35 34 22 30 60 20. B8] 83]. M. 30
18 2 34 8] .81 40 2 2T, 284 80p: 332: 30
22 53 2 28 32 63 2 24 30| 84 30
20. 27 65 22 4 30 119 26 | 2| 8 82 30
21 87 21 23 28 80 25 28 ] 45 801 41
22 5 55 63 21 22 25 184 24 26 82 80| 45
2. 47 24 22 25 158 %4 40} 150} BO|. 47
| M| 37| 25 22 4| 150 41 95 8 .. 80 80 |
- 87| -2 28 58 100 106 87)]. o6} . 30| 80
- 3r] e8| 22 9¢| 85| 20a] 98] 4l 20 )
. 731 . 8. F 82 60 [ 109 87f 2| 1%"
37| 82| 28| 97| es| 421 60] 3Baf s2liise]:
32 54. 52| 2 76 115 304 80 80
.88 63| 82 92| 108| 75 27} 80l 807
P 36 |- 25 8| 47 Bl s
N Discharge Total run-off
Month Miilion gslions a day 8 d-feet! Milion
.| Maximum | Minfmum [ Mean (mean) | gations
July. 20 81 99.2 1,980 8,100
August, 78 AR 43.9 .. 8L9 1,360 .iﬁ
Beptember. 2 92 21 33.3 5L5 298 "8y
October. 175 21 43.3 672.0] . 1,340] .. 4130
November. 205 2l 4.9} 741} 1,440 e 610
December. 184 204 622 .83 . L@30]. ﬂag
January. 208 .4k 595 9211 . 1,840 %980
Febmary..... devnemamseebnanaaan] C 109 22 20.8 6L6]. 1101} .- 8420
March L 159 27 4.8 711 . 1L, M0 gl
ril. 118 27 . 0 45.5 . 70.41 . 1,360 il
(54 30§ 3.8 §2.3 LOBD | . ferdy
Fune. : 81 30| 43| 65| 1380 .4
The year. 20 4.4 7.3 | a0 | eaa09
* Partly estimated.  Estimated mean, .
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26 SURFACE WATER: SUPPLY. OF HAWAII, 19290-30

EAST BRANCH OF NQRTH FORK OF WAILEA RIVED NEAR LIHUE, KAUAI

Locwzgu ~Water-stage recoxder: 1,200 feet above conﬂuence with North Fork
miles northwest o;ﬁelléue. ,

DRAINAGE AREA.-—6 2 square

RECOBDS AVAILABLE.—July, 1912, to June,. 1930.

ExXTREMES.—Maximum dxsch e dunn year, 2,580 million gallons

.y

i
2

(3,990 second-feet) July ei%ht 9. 01 feet), minimum, 10.9: millxon
a(llons 8 dag g\‘l& seeond—feet) Jul %
ooty Dm; L e e s ot s ona s 2%5’017%3”“'
ee 89@9 elg um, ons.a
“day (8.8 second-feet) \11 13, 1

Remarks.~—Records good for or st.qges and fair for high and, low stages and
estimated periods. No diversions above station.

Discharge, in million qallons a day, 1929-30

Day July | Aug. Sept. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
-4 °17 5.6 37 0| 81 sof 22 28
2 sy | 14 7 82 B! | || A 22
2 1 24 5 ®| 35| 26| 2 0
2 (o 19 40 | =l 25| 28 5
% - .50 a6 a5 22| 28] 3 2
2% 45 17 30 26| 922} 35| 25 2%
2 a7 35 16 28 | A} 45| 2 23
19 oo | 35 2 65| B ut 2201 42| 24 20
30 { -30 28 16.5| 28 at #m| B0 22 20
2% 35 3 15 3 2| 5| 38| 2 19
22 8 28 15 2 2| s8{ e] 2 20
o1 o1 | @ 2% 4.5 2 2t 3] 6|2 2
21 2 22 14 36 2! 28] 35| 19 | .80
2 21 1 2% o{ 28| 39| 19 2
a1 21 6.5 3 20( 41| 38 19 2
L1265 19 19 14 %4 20 2% 30| 19 31
25| 19 2 13.5| 22 2! i B8] 1. 2%
1B |1 19 13 21 %) 22| 26[ 19 28
~12.6| 17 19 20 21 | 8t ={ 28] 19. 28
12.5| 18 15| 92 19 2! 6| 26| 2 35
125 7' | 4 19 ot #] 2| > | 2
v26 | 125 15 18 | 16 19 o1 38l 2| 3 26
125 450 18 | 129 7.5 20| 3] 2|3 30
#“ |14 | a8 | 122 32 9| 48] 2|2 36
4 |1 84 | 208 B 40| 2] 2 33
' . .

Ul .2a | es | 204 72{ | 2| 2 81
16 17 42 66 9} 3| 20| 19 37
8 | M | 17 40 | 45 21 30| 20| 19 85
c29 15 83 | g AR o= 2019 30
}m 4.5 102 2| 2| 17.5]. .38

48 | 31 2 1.5 _

Diseharge Total run-oft
Month Million gallons & day detoet ];(‘illi
i o - 8 fee on
. - (mean) gallons Acre-feet
Maximum | Minimum | Mean

July : , 687 ws!|  aue o8| 1,300
August : 25,0 B87| 78 %g&
September._ . : - 18.5 28.6° 554 1 ;gg

Qo b TR ®y el oml 2
2A5 141605 SRR «

December. ! 148 13 43.1 66.7 1,340 2%8
January_. - 7 TTTTIITTTIITTIT 206 17.5 49.7 76.9| 1,540 4 730
BoE B &) %] i
April 61 20 30.9 4.8 0287 L840
ay. 34 17.6 22.0 3.0 683 2,000
Iup_e-. 54 19 28.7 44. 4 860 2,640
THe YOAru - enmemcecmeaammne 6874 32.2 49.8| 11,800 36, 100

« Estimated. % Estimated mean. < Partly estimated.



ISLAND OF KAUAI . 27

KAPAHI DITCH NEAR KBALIA, KAUAI

Loc.%xezg.—-Waterqstsge recorder 500 feet below intake and 44 miles west of

2.

RECORDS AVAILABLE.—April, 1909, to May, 1614; May, 19185, to June, 1930.

ExTREMES.—Maximum dlscharge during year, 142 million gallons a day
(220 second-feet) Oct. 5§ (gage height, 2.28 feet); no flow occasionally when
water was shut out of ditch.

1909-1914, 1915-1930: Maximum discharge, 233 million gallons a day

(361 second—feet) Mar. 31, 1923 (ga%e height, about 3.15 feet); no flow oceca-
sionally when water was shut out

ReMARrKs.—Records good exce Bt those for extremely low stages and estimated
period, which are poor. iverts water from Kapaa River ai elevation of
about 400 feet. ater used for irrigation. Regulated by head gates.

Discharge, in million gallons a day, 1929-30

Day July | Aug. | Sept. { Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June
3.3 [} 3.4 6.2) 2.4 0.3 0.9 0 0.9 5.9 8.4 8.2
3.4 .78 9.1 48| 25 L3 .7 0 .3 10.5 6.5 2.6
4.0 L1561 6651 61| .4 8| .551 0 7 9.8 45| 85
L9 5.1 6.6] 13 1.4 .08 .86 0 .9 13.5 L8} 155
3.5 8.3 6.2} 85 .3 3.2 .16 0 .9 7.3 7.3 7.4
3.2 5.6 65| 12 .15 3.1 .15 0 9.1 2.0 8.7 5.2
3.2 5.6 5.9 29) 2.6 .18 15 0 12.5 L5 1.2 4.9
3.0 6.8 4.0 L7 21 L5 .18 Let 7.7 9.8 4.5 2.1
3.4 110.5 39| 0 6.2 .15 431 3.2 7.6 b.2 4.3
3.3 ]| 77 05| 0 6.8 08| 46| 9.1 ] 08| 44 4.6
57 | 28 [{*%1f 13 | o 52 | .| 65| 28 | 83| 1e]| 43
3.1 7.6 86| 0 4.4 .15 6.4 K 3.7 48 5.2
52 | 88 .91 0 42 | 11 7.8 .4 7] 431 7.1
5.2 9.4 | 53.2 421 6.7 4.3 .08 65| 6.1 5.4 4.3 2.2
3.4 8.4 15 3.7 &0 2.1 .15 8.8 .3 7.2 4.3 .4
2.1 6.6 2.6 6.8 8.0 4.9 L5 8.0 .02 L9 4.6 7.0
3.6 3.7 2.6 59| 8.0 3.7 5.9 87 .02 7.5 4.0 9,8
3.0 | 29 29| b55)10 43 | 7.6 88| .01| 20| 29| 10.5
1.3 49 2.1 59| 62 |11 5.7 10 0 7.5 40| 10.5
1.3 5.8 2.1 4.2}] 0.4 2.6 58 9.0] 0 5.8 3.7 8.3
.4 |%13.5 L7 441 9.4 .9 5.3 11 0 7.5 .7 3.3
13 |13 .7 241 9.0 L3 6.2 13 L7 7.8 7.2 7
9.0 6.2 2.1 3.2 61 L1 4.8 9.9 .56 87| 10.5| 1.5
6.8 4.6 4.5 2.9 .9 1.1 L3 12 .15 7.6 6.8| 1.5
5.9 4.0 3.8 3.2 L9 .9 | 185 12 .15 7.2 4.9 9.0
4.6 5.4 145 2.9 .9 .9 .56 8.3 .08 5.9 4.3 8.0
.08 52 4.0 L7 7 .9 .02 2.6 .15 L8 4.3 6.9
.02 4.6 7.3 3.5 .85 L1 .02 .9 .08 4.0 3.7 8.8
0 5.1 7.9 4.7 .51 L1 0 .16 4.3 4,0 2.3
0 5.4 24 2.9 4 L1 0 .15 4.0 3.7 9.7
0 7.4 3.6 |-eaaaen 11 0 eeaeeea| 3.8 4.0

Discharge Total run-off
Mon
th Million gallons a day g a-feet| Million Acrofoot
- (mmean) gallons
Maximum | Minimum { Mean
July (28 [1 731 9.0 0 3.36 5.20 94.1 289
(soda )-- 13.5 1] 6.18 9. 56 185 560
4 7 5.03 7.78 -181 463
56 .9 6.72 10.4 208 %g
10 (1} 3.90 6.03 97.6 B
11 .08 2.61 4.04 80.9 R ]
18,5 0 2.38 3.68 66.7 ]
13 0 7.85 1.7 158 c 487
12.5 0 2.17 3.36 60.8; ' 1
13.5 .7 6. 54 10.1 196 -
10.5 1.4 4.96 7.67 154 ‘472
15.5 .4 6.67 10.3 200 *-614
55 0 4.82 7.46 | 1,650 5,070
s Estimated mean. b Partly estimated.

Nore.—No flow July 29 to Aug. 1, Nov. 9-13, Jan. 29 to Feb. 7, and Mar. 19-21, dne to artificial régu]ation.
116508—383——3



28 SURFACE WATER SUPPLY OF HAWAII, 1929-30

ANAHOLA RIVER NEAR EEALIA, KAUAI

LocaTioN.—Water-stage recorder a quarter of a mile above dam at Kiokala and
4% miles northwest of Kealia.

DRAINAGE AREA.—H.5 square miles.

REc%nns Alt;%msm.—August to November, 1910; and December, 1912, to

une, .

ExTrEMES.—Maximum discharge during year, 1,820 million gallons a day (2,820

© second-feet) Jan. 25 (ga r%eight, 10.32 feet) ; minimum, 2.4 million gallons
a day (3.7 second-feet) Sept. 16, 17, 19, and 20.

1910, 1912-1930: Maximum discharge, that of Jan. 25, 1930; minimum,

1.4 million gallons a day (2.2 second-feet) Sept. 12-13, 1923.

ReMArREs.—Records good for ordinary stages except those estimated, which are
poor; high-stage records poor. Anahola Diteh diverts water 3 miles above
station for irrigation and domestic supply.

Discharge, in million gallons a day, 1929-30

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June
11 } o6 4.7 3.5 6.7 16 9.2 15 1 5.4 5.5
1L5 3.5 3.4| 2 112 8.5 1L 5 8.9 6.1 4.7
115 4.4 4.0 3.2 8.7 83 9.0 10 7.2 5.7 9.7

6.51p07 3.7 125 | 177 6.2 29 12.5 9.2 7.7 54 16
2.9 3.4 121 32 5.8 19.5 8.1 8.5 7.9 6.9 50
2.7 }'3.2 28 14.5 5.5 15 7.4 81} 19 51 4.5
3.2 8.2 12.6 18 5.3 13.5 7.4 771 2 5.0 4.2
3.0 6.2 4.8 10 14 5.1 12 7.2 12 26 4.8 4.1
3.4| 11 4.1 11 8.4 5.1 L5 7.2 1251 25 4.8 4.0
3.2 7.4 3.0 19 19 5.1 10.5 9.3 30 12 4.7 4.0
20 6.4 3.2 8.2 13 5.1 9.0 7.7 14 17 5.0 4.7
4.7 6.0 3.4 6.2 8.0 5.1 8.7 7.4 7.7 17 48 5.0

3.5 5.8 3.0 5.3 7.4 5.1 18 8.8 5.9 8.8 46| 12
3.7 5.5 2.9 51 7.0 5.1 8.4 7.2 8.5 26 4.5 4.8
3.4 8.2 2.7 51 6.4 5.5 8.0 6.8 196 25 4,51 12.8

69| 18 2.6 4.9 6.2 5.3 7.0 6.6 20 7.7 451 18
7.9 60| 27 4.4 54 8.1 6.7 6.3 1 7.0( 45 7.9
3.5 5.3 2.9 4.4 10 4,9 6.7 6.5 11 6.6 4.6 52
3.0 6.0 2.6 4.9 8.2 8.4 6.4 9.1 10.5 6.6 4.5 5.2
3.2 5.3 2.6 4.2 10.5| 86 7.4 6.1 59 8.6 4.5 8.6
b5 S 7.5 12155 27 3.8 721 18 6.7 18,5 16 | &3 5.4 6.5
22 1 18 8.7 27 3.8 7.6| 59 60| 21 11 5.9 9.5 52
23_. 4 10 9.7 30 3.8 9.2 43 21 37 116 571 11 7.7
4. - 4.7 5.3 3.4 3.5 9.7| 34 62 57 19,5 5.6 5.0 9.3
25.. 3.9 5.1 4.9 3.5 16.51 23 252 19 13 5.6 4.7 7%
26_. }°280 7.4 9.4 3.4 13 34 120 62 1L5 5.2 4.8 6.2
27 13.5 3.8 4.0 18.5| 1.5 29 195 10 5.2 45| 10.5
28, 8.2 3.7 3.7 1.5 | 17.5 . 9.2 5.2 4.2 8.2
29 a10 4.7 17.5 17.5 74| 28 88 5.2 4.2 57
30 4.4} 8.0 56 6.7 88 8.3 51 4.2 8.4
50 3.6 30 8.5 feeeeee 4.4 |aeenes

Discharge Taotal run-off
Month Million gallons a day
Second-feet | Million Acre-feet;
{mean) gallons
Maximum | Minimum | Mean

July. e 2.7 24.6 38.1 763 2,340
4.4 7. 57 11.7 235 730
2.6 4.32 6.68 130 398
3.4 10.8 16.7 335 1,030
3.2 17.6 27.2 520 1,620
4.9 19.3 29.9 597 1,840,
6.0 30.9 47,8 57 2,040
6.1 21.3 33.0 598 1,830
5.9 22,7 35.1 703 2,160
5.1 11.1 17.2 334 1,020
4,2 5.22 8.08 162 497
4.0 7.27 11.2 218 | 669
2.6 15.2 23.5 5, 560 17, 1000

o Egtimated mean. b Partly estimated. ¢ Estimated.



ISLAND OF KAUAI 29

ANAHOLA DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAI

LocarioNn.—Water-stage recorder at upper end of second tinnel above Kaneha
Reservoir, 5 miles northwest of Kealia.

RECORDS AvaILABLE.—May, 1915, to June, 1930.

ExrreEMes.—Maxzimum dxscharge during year, 89 million gallons a day (138
second-feet) Jan. 25 (gage height, 495 feet), no flow occasionally when
water was shut out of ditch.

1915-1930: Maximum discharge recorded, 130 million gallons a day
(201 second-feet) Jan. 16, 1921 (gage height, 6. 25 feet); no flow occasionally
when water was shut out of ditch.

Remarrs.—Records good except those estimated, which are poor. This station
measures water diverted from Anahola River to Kaneha Reservoir, where it
is stored for irrigation. Regulated by head gates and spillways.

Discharge, tn million gallons a day, 1929-30

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1.3 0 6.4 21 [} 0 0 0 0 5.2 6.7
1.3 [} 5.2 LO5( 0 0 0 0 0 5.5 2.4
21 0 5.2 Les! O 1] 0 0 2.1 5.4 5.9
Lb 0 2.8 8.4 5.1 0 0 0 0 4.4 3.7 58
1,25 0 11 ] 0 0 0 0 6.1 5.1 3.4
11 ] 1.0 0 0 0 1.85] 0 6.9 3.3 2.5
13 (1} 2.2 3.1 [1] 0 0 2.5 1] 9.2 25 2.2
1.2 (1} 2.9 7.9 0 0 ] 2.4 ] 8.9 41 2.0
2.7 0 2.8 7.5 0 0 0 2.3 1] 89 2.8 1.85
14 [} 21 4.0 0 0 0 2.3 0 83 22 1.75
6.4 0 2.4 03] 0 981 0 2.2 0 4.6 3.6 3.1
2.3 [ 3.0 [ 1] 195( © 2.0 0 3.9 21 4.3
1.65 (1} 2.0 0 0 L8| 0 3.4 0 59 1.76| 4.9
2.9 21) L85] 26 0 L7] 0 2.1 [ 8.5 1.66) 3.1
2.1 52| 1.75| 3.8 0 L95) 0 195 125( 9.1 1.56 | 4.5
4.7 591 1L65| 4.0 0 195 0O 1.85| O 6.9 1,65 4.8
45 39| L5 3.2 1] 1.65| 0 2.6 0 5.7 L56| 4.6
2.1 40| 20 3.0 0 .65 0 3.5 0 4.8 2.3 3.8
1.56 43| 1L.56| 40 0 8.2 0 5.6 0 8.5 165 4.3
T1.85) 34| 14 2.9 0 4.9 0 2.2 0. 4.9 1851 4.6
6.1 581 L4 2.3 (] 1] [ 9.4 0 4.1 6.2 4.3
6.8 57| 13 2.0 0 0 125111 0 5.4 8.0 3.9
6.1 541 1.4 2.0 1] 0 2.8 |12 1] 3.5 7.1 4.6
4.4 3.7 L75| 18| 0 0 01| 40 0 3.1 3.0 4.8
3.3 3.7 3.9 2.2 0 0 3.5 3.3 0 3.3 2.8 4.5
5.7 4.3} 57 175 0 .0 3.1 L7 0 2.9 2.3 4.4
0 50} 3.3 2.2 0 0 L7651 0 0 2.6 1.85| 4.5
0 45| 3.6 2.1 0 0 1.5 0 [1} 2.9 1651 4.4
[} 3.0{ 82 L0510 0 I 1 PO ] 2.9 1.56| 4.3
[ .29 7.1 0 0 0 0 [1] 3.2 1.661 4.5
[ I | S L5 |eeoao- ] ] 0 1,55
Discharge Total run-off
Million gallons a day
Month Second-feet | Million | , o o0
Mazximum | Minimum | Mean | (mesn) | gallons
July (26 days) .. .o 6.8 0 2.95 4.56 76.6 28
August (18 days) - 59 1] 4.21 6.51 76.7 233
September__..____. 8.2 L3 2.78 4.30 83.4 238
Oectober (28 da; )-... 1] 0 3.65 5. 65 102 314
November (4 5.1 0 2.70 4.18 10.8 a3
D ber (19 8.2 1] 2.68 4,15 26.8 82
3.5 1} 1.81 2.80 14.5 44
12 (1] 3.82 5.91 80.2 246
1.25 0 125 193 1.25 4
9.2 1} 5.30 8.20 148 456
8.0 1,56 3.13 4.84 96.9 208
5.9 175 3.99 6.17 120 367
The year (235 days)._....__. 12 0 3.56 5.51 836 2,570

« Estimated mean.

Nore.—No flow oceasionally during July, August October, November, December, January, February,
March, and April, due to artificial regulatio



30 SURFACE WATER SUPPLY OF HAWAII, 192930

HANALEI RIVER AT ELEVATION 625 FEET, NEAR HANALEI, KAUAI

Locarion.—Water-stage recorder 2 miles west of Kauai Electric Co.’s power line
and about 10 miles above mouth of stream.

DRAINAGE AREA.—7.4 square miles. .

RECORDS AvAILABLE.—January, 1914, to June, 1930.

ExTrEMES.—Maximum discharge during year, 2,560 million gallons a day (3,960
second-feet) Julf 26 (gage height, 6.40 feet); minimum, 8.4 million gallons a
day (13 second-feet) July 6.

1914-1930: Maximum discharge, 6,500 million gallons a day (10,100
second-feet) Jan. 16, 1921 (gage height, 7.50 feet); minimum 5.8 million gal-
lons a day (9.0 second-feet) Apr. 28, May 1-3, 1926. ;

Remarks.—Records good for ordinary stages except those estimated, which are
fair; records for extremely high and low stages poor. -Hanalei tunnel diverts
water from stream about 2 miles above station.

Discharge, in million gallons a day, 1929-30

Day | July [ Aug. {8ept.| Oct. | Nov. | Dec. { Jan Feb. Mar Apr. | May |June
8.8 19 17 25 12 40 38 16 33 22 19 26
9.01 1851 27 21 12 170 123 15 34 20 22 16
9.3 185 17.5 21 1.5 21 83 14.5 20 16.5 | 27
8.8 24 16 50 293 17.5 41 16 17.5 16.5| 31 74
8.8} 2 4.5 216 54 16 33 i 6.8 25 54 22
8.6 14 68 32 14.5 27 3.5 17 54 17.5
8.8| 21 13.5 43 25 14 24 13 17.5 72 18.5 | 16
88 185 51 38 22 13.5 22 12.8 19.5 74 19 15
9.3 | 31 14.5 33 20 13 22 12 23 114 17 14.5
9.0 21 13 13 19 12 22 60 16.5 | 14.8

1L5 13.5 26 13 18 12 207 246 16 15.5
0.7 185 13 22 13 20 12 52 134 16.6 | 27
9.7 18 12 20 430 12.5 56 13 35 49 15 28
9.7 16.5| 12 18.5 12.5 19 1.5 31 76 14.5] 16

10 12 18.5 18 48 11 26 41 14.5| 38

19.5] 29 1L5 20 13 18 1t 25 30 145 33

1 19 11 17 65 12 17 11 22 26 14

10 18 1.5 16 18.5 12 16 11 22 45 39
951 22 1.5 15.6 16.5 66 16 13 18.5 23 4.6 28
9.71 25 11 4.5 16.5 | 205 16 11 61 21 16 35

45 36 11 14 145 81 15 12 32 19.5| 26 23

51 34 10.5 13.5 14.5}1 281 4.5 14 42 20 38 20

26 28 11 13 14.5 ] 250 14.5 4.5 | 214 19.5 | 35 20

176 21 1.5 12.5 14 238 22 64 58 17 18.51 55

122 20 16.5 13 30 134 153 31 34 16.6 | 16.5 | 41
584 22 48 12 17 104 179 107 24 16 16 32

83 45 15.8 17 23 49 33 462 21 1561 156 46 .

35 22 24 12.5 17.5 54 25 70 19 16.5 | 145 34

26 18.5 | 30 32 4.5 112 81 18 16 14 28

22 17.56 | 56 14.5 14.5 | 150 ) S 17 16.5 | 13.6 | 41

20 18.5 fouenen 128 {-eceeeee 61 17 17.5 g 13.5

Discharge Total run-oft
Month Million gallons a day o defoet | Million | 4 oro s
Maximum | Minimum | Mean (mean) gallons
584 8.6 39.8 61L.6 1,230 8, 790
45 16.5 23.3 36.1 722 2,220
56 10.5 18.4 28.5 551 1,690:
216 12 20.1 45.0 904 2,770
293 1.5 32.7 50.6 981 3,010,
281 1 7.7 111 2, 220 8,820
179 14.5 40.0 619 1,240 3,810
462 11 36.8 56.9 1,030 3, 160
214 16.5 39.2 60.7 1,210 3, 780
246 15.5 43.8 67.8 1,320 4,030
54 13.5 19.9 30.8 616 1,850
74 14.5 20.7 46.0 802 2,730
584 8.6 35.4 54.8 12, 900 39, 600

s Estimated mean.



ISLAND OF EKAUAI 31

WATOLI STREAM NEAR HANALEI, KAUAI

LocaTioN.—Water-stage recorder 2% miles south of Hanalei and 3 miles above
mouth of stream.

DRAINAGE AREA.—1.6 square miles.

RECORDS AVAILABLE.—July, 1914, to June, 1930. . :

ExtrEMBs—Mazimum discharge during year, 662 million gallons a day (1,020
second-feet) July 26 (%m height, 5.24 feet); minimum, 5.0 million gallons a
day (7.7 second-feet) Feb. 16-18.

1914-1930: Msximum discharge, 955 million gallons a day (1,480 second-

feet) Dec. 19, 1916 (gage height, 6.15 feet); minimum, 2.0 million gallons a
day (3.1 second-feet) July 22, 1914, .

Remarks.—Records good for ordinary stages, poor for extremely high and low
stages and estimated periods. No diversions.

Discharge, in million gallons a day, 1929-30

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May |June
6.5 7.6 6.9 15.5 | 14 6.2 21 28 21 19.5
6.7 7.6 34 46 5.9 | 18 17 22 12.5
8.9 7.3 e 17 10.5 | 42 85| 13 1 21 20
6.9 6.7 8.8 21 13.5| 16.5| 16 24 28
6.5 " 6.3 7.3) 18.5 7.9 12 22 21 13
3
6.4 6.1 =18 11 6.8 12.5 6.5] 23 37 14.5| 105
8.1 6.1 12.5 6.6 10.5 5.9 20 86 10.5 9.2
7.2 14.8 10.5 6.3 8.7 5.8 31 96 10.5 8.7
7.7 7.2 8.9 6.1 7.0 5.6 40 88 9.6 8.5
6.7 8.7 6.1 44 6.1 6.7 5.6 45 30 9.7 8.3
87| 115 6.g 14.5 6.1 6.4 551 30 79 10 12.5
7.2 8.2 6. 8.3 6.1 8.4 5.4 18.5 ) 69 7.6 18
7.9 7.2 6.6 9.5 6.1 26 6.4 105! 21 7.2 15.5
8.3 6.8 6.3 7.5 6.1 8.5 5.5 9.8 32 7.8 1L5
89| 10.5 6.1 7.3 6.7 8.5 521 11 48 8.7 31
32 13.5 6.3 50 6.5 6.1 5.1 9.2| 18 7.6 | 17.5
13.5 7.8 6.5 50 6.3 5.6 5.1 8.71 145 73] 13.5
8.9 7.5 6.3 14.5 11 5.5 13.5 8.5 125 82| 13.5
721 1258 6.2 10 58 5.7 8.9 851 18 87| 125
89| 125 11.5 | 148 8.5 59| 18.5) 14.5| 1.5 | 13.%
22 34 \ 7.8 31 5.8 30 11 14 17.5 | 1.5
24 26 ¢6.5)[e7.5] 12 100 5.2 15.8 ) 10 21 11 13
17.5 | 16.5 12 83 5.1 29 24 14.5| 21 16.5
n 9.6 8.3 64 6.4 43 12 1.5 11
21 8.0 13 46 47 13 19 11 22
171 34 10 40 34 126 10 12 9.6 | 24
33 24 41 155 1.5 190 8.8 | 10 87| 80
17.5 | 12.5 |3e17 16 30 7.7 25 8.3 10 871 19
13 | 90 ' 9.8 92 7.7 "8.8 9.8 8.2} 16.3
9.8 7.5 8.5 | 128 8.5 feaccowca- 7.5 | 17 7.81 20
8.5 7.3 26 6.7 15 10
Discharge Total run-off
Month Million gallons a day y
Second-feet| Million
(mean) gallons Acre-feet
Maximum | Minimum | Mean
July. ——— 171 6.4 17.1 26.5 531 1,630
August, - 34 6.8 12.3 19.0 383 1,170
Beptember. .....vevevmeacneenccacafoncanencaan ——- 8.56 13.2 267 788
Octob —- e 11.6 17.9 368 1,100
November. . . 16.4 25.4 493 1,510
Decomber. 148 6.1 33.0 511 1,020 3,140
January. - 47 5.1 13.6 21.0 422 1,
FebIuAry. . oeveeeeeececeeen 190 5.1 22.8 35.3 639 1,960
Mareh. 45 7.5 16.1 24.9 500 1,530
April 96 9.8 29.7 46.0 801 2,
ay 24 7.2 12.0 18.6 373 1, 140
June 31 8.3 16.5 25.5 495 1,520
The YOar..oommveseeemcmnees ‘ 190 17.4 26.9 6,360 19, 500

« Estimated mean. i



32 SURFACE WATER SUPPLY OF HAWAII, 1929-30

LUMAHAI RIVER NEAR HANALEIL, KAUAI

Locarron.—Water-stage recorder 6 miles above mouth and 4% miles southwest
of Hanalei. .

DRAINAGE AREA.—7.1 square miles.

REecorRDs AvaiLaBLE.—May, 1914, to October, 1917; July, 1920, to June, 1930.

ExrTrEMES.—Maximum discharge during year, 2,850 million gallons a day (4,410
second-feet) Feb. 27 (gage height, 6.50 feet); minimum recorded, 16.5 million
gallons a day (26 second-feet) Sept. 20-23.

1914-1917; 1920-1930: Maximum discharge (estimated), 5,000 million
gallons a day (7,740 second-feet) Sept. 11, 1922 (gage height, 9.41 feet);
minimum, 13.6 million gallons a day (21 second-feet) May 15, 17, 1926.

Remarks.—Records good for ordinary stages, fair for estimated periods, and
poor for extremely high stages. o diversions.

Discharge, in million gallons a day, 1929-30

Day July | Aug. | Sept. | Oct. | Nov. | Deec. | Jan. | Feb.-| Mar, | Apr. | May | June
19 29 22 51 18.5 109 73 30 107 118 58
19 27 23 41 18.5 489 148 29 100 3 96 36
23 31 21 46 18.5 70 136 29 60 44 96 66
19 36 19 64 227 47 71 30 60 59 88 137
19 61 19 202 50 37 57 28 50 112 173 50
19 72 18.5 83 38 29 46 26 92 229 €9 37
21 51 17.5 51 33 27 41 26 80 291 48 33
19.5 37 {2150 50 32 25 37 26 141 278 45 31
21 36 41 23 M 25 192 329 41 20
19.5 33 43 146 22 32 25 331 134 39 20
31 40 35 59 21 30 25 398 715 39 36
22 32 30 21 34 25 80 343 3 54
21 20 14, 19 »32 21 105 26 56 103 33 52
21 26 21 39 24 45 69 33 37
23 4 »08 29 24| 51| 2] 43 3| 124
87 48 151 21 24 37 54 30 96
43 33 264 20 30 23 34 47 20 51
26 29 25 65 38 28 23 33 43 31 58
22 40 17 26 41 402 o 22 30 49 32 46
24 42 17 24 36 906 30 22 31 47 42 57
69 108 17 22 29 255 26 20 30 47 68 45

121 73 17 21 33 1,130 26 30 34 47 108 49
68 51 17 20 37 830 26 40 99 43 89 a9
39 34 18.5 19.5 27 673 28 113 48 38 43 114
67 29 19 19 44 375 74 303 51 48 40 96

619 72 45 19 37 286 127 174 34 37 35 103

150 51 2 88 106 41 | 1,1 a2 ko3 120
i) 37 35 19 50 197 33 138 0 33 31 85
47 29 64 18.5 33 512 43 29 33 20 [i:3
37 26| 100 29 28 452 [ 30 [R— 28 61 28 7%
32 25 oo s 19 |t 136 FUCSPR SR (I SR, 82 |-veuun

Discharge Total run-off
Month Million gallons a day .
Second-fest| Million | 400 rooe
(mean) gallons
Maximum | Minimum | Mean

619 19 50.4 91.9 1,840 5,650

108 25 42.2 5.3 1,310 4,010

29.0 44.9 868 2,670

202 18.5 38.0 58.8 1,180 3,620

264 18.5 58.5 | 90.5 1,760 5,300

1,130 20 236 365 7,320 23, 500

148 26 511 79.1 1, 580 4, 860

1,170 22 104 161 2,910 8,040

398 28 79.5 123 2, 460 7,560

715 33 121 187 3,640 11,100

173 28 53.2 82.3 1,650 5,060

137 29 64.7 100 1, 940 5,960

S (1 I PR 78.0 121 28, 500 87,300

e Estimated. b Estimated mean.



Miscellaneous discharge measurements on Kauaz, 1929-30

ISLAND OF KAUAI

MISCELLAREOUS MEASUREMENTS

Meaeurements of streams and ditches on the island of Kauai at other than
regular gaging stations are listed below:

33

Mil.

" lion

Tributary to or Second- N

Date Stream diverting from— Locality foot | EaL

a day

July 10 | Hanapepe Ditch......| Hanapepe River.. Hsﬁvlval]ian Sugar Co.'s weir near | 25.3 16.4

20 ... (1) TR U [ 1) M, % mile above Hawalian Sugar | 24.4 15.8

Co.’s weir near Eleelo.... ...

12 | Hanapepe Diversion |..... [+ (L S, Near Eleel6.u oo oeeceanans 3.19 | 2.06

ds 532 | 3.4
.406| .262
713 .461
. 680 .439
. 850 . 549
27 1,42 .918
ngt. 118 . 763
July .220 . 142
20 L3201 .207
27 .979 . 633
Sept. L7174 (. 500
Feb. .37 244
Mar. 26 . 360 .233
July 224 { 145
1.33 . 860

3.09 | 2.00
1.23 .796

7.43 | 4.80

17 .. do. do do.e ...... 13.1 8.47

19 | _don o U > TSR (SRR « {1 S 7.28 4.7

17 ... do --..do Mcﬁx‘;ilde Plantation’s gage, near | 13.7 8.85
1910 [, S 15 [ SRR IR dn .| 7.88 5.08

27 ol do do JR Y [ M 17.6 1.4

16 Hanapepe Diversion |.__.. (1, S, Near Flmln 2.45 1.58

18 | Fo () MU B do....- 1.89 1.22

16 Hanizépgpe Diversion |___.. [+ 10 MU [P (TR, 4.72 3.05

18 | 0 1 S B [ 1) OO N do. .| 428 2.76

16 Hanapepe Diversion |._.._ (o 1, JSR SO, do..... . 1.1 7.17

Dit h N.

2.80 181

16.0 10.3

18.6 12.0

10.0 6.46

do., 10.2 6.59

18 |.....do do. . Alla&ve Hana; Diversion Ditch | 9.39 6.07

near
170 IR [, SRR R (¢ 1, S, Below Hanafe]i)e Diversion Ditch | 1.56 101

M, near E




34 SURFACE WATER SUPPLY OF HAWAII, 1929-30

ExTrEMES.—Maximum discharge

ISLAND OF OAHU
RIGHT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, OAHU

LocatioNn.—Water-stage recorder 200 feet upstream from intake of Wahiawa
Water Co.’s tunnel, which is just below confluence of right and left branches
of North Fork of Kaukonahua Stream and 8 miles northeast of Wahiawa.

DRAINAGE AREA.—1.2 square miles.

RECORDS AVAILABLE.—May, 1913, to June, 1930,

during year, 509 million gallons a day (788

second-feet) Dec. 22 (gage height, 6.23 feet); minimum, 0.3 million gallons
a day (0.5 second-foot) Feb. 20.

1913-1930: Mazimum discharge, about 985 million gallons a day (1,520
second-feet) Mar. 26, 1920 (gage height, 9.0 feet; determined from flood
marks and comparison with record of left branch of North Fork of this
stream); minimum, 0.09 million gallons a day or 0.15 second-foot Mar. 22,

1926.

RemAarks.—Records good for ordinary stages, poor for high stages and estimated
periods. No diversions above station.

Discharge, in million gallons a day, 1929-30

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May ;June
0.7 1.3 L8 3.4 1.4 1.8 7.0 L1 2.7 9.8 9.2 18.7
.7 1.0 2.8 7.0 17.6 18.5 },,23 { 1.1 2.1 4.1 2.2 7.8
.7 Lo 1.8 1.9 10.0 2.4 .9 2.0 1.6 Lg| 19.7
.6 L3 1.1 1.2 4.0 1.8 7.3 3.8 L1 2.4 18.0
.6 1.0 Lo| 44 12.8 1.6 575 4.4 1.4 L1| 122 2.8
.6 .9 .9 4.7 2.5 1.4 4.4 L1 3.6 2.3 18
.6 .8 .8 2.0 1.8 2.2 3.8 1.3 12,9 38 1.9 L5
Lo .8 .8 2.4 1.5 14.8 3.2 1.0 43| 45 10.2 1.2
.6 29 .8 },85 14 20} 2.7 9] 1891 2.5 L1
23 4.7 .7 ) 4.7 1.6 2.1 L3 91 20 |- LS8 1.1
19 4.8 .7 4,2 14 1.8 .8] 28 51 L7 6.3

.6 2.1 .7 1.4 1.4 1.8 .8 431 35 16| 40
.5 2.2 7 {32 1.9 1.3 1.3 1.8 .9 2.8} 74 1.4 3.6
.4 1.4 .6 1.4 1.2 1.4 .8 251 21 L7 2.2
.4 3.3 .6 2.0 6.9 2.6 .6 3.0( 101 1.8 10.0
7.4 L5 .6 1.2 1.4 28 1.2 .5 1.8 7.5 1.4 8.8
1.0 L4 .6 L1} 2 2.3 L1 .5 L6 5.8 L3 9.7
1.2 L2 2.1 1.4 6.7 14.8 6.3 .4 L3 4.6 4.7 7.9
.68 8.0 .6 1.0 2.0 185 L1 .4 L2 6.3 1.5 4.9
1.4 .5 L0 L7 20 3.2 .4 5.5 3.7 1.2 3.3
.6 .6 .9 1.4 12.9 1.0 4 20| 27 1.4 3.9
2.0¢=15 L7 .8 14| 104 .7 1.7 L8] 10.2 3.5 6.9
.9 L4 .81 1.4] 66 7] 28 811 13.7 1.8] 62
.7 .9 .8 2.5 26 6.3 21 10.7 3.9 L0 9.7
4.3 10.7 .8 1.8, 10.3| 28 20| 46 3.2 .8 6.9
72 b 15 4.2 .9 L7 18.8 | 10.8 | 44 4.7 2.8 7 4.3
10.8 L0 3.9 4.9 8.1 8.0) 28 2.6 2.6 .6 2.8
5.5 rsl.b .8 6.6 1L3 7.1 1.9 42| 20| 7.4 45] 22
2.2 125 142 21 15.6 1.6 L7} 27 .81 7.2
1.4 1.4 3.2 1.2 .7 36 1.4 15 3.8 .5 2.5

1.7 2.1 Lo 12.5 1.3 1.4 .5
Million gallons a day Total run-off
Month Second-foet
. - mean,

Maximum | Minimum | Mean | gﬁgggg Acre-feet
July.... 72 0.4 5.05 7.81 157 480
) S, -+ N O 3.05 4.72 94.7 200
Beptember. ...oveoeeemooeaeao. 12.5 .5 1,88 2.91 56.5 178
QOctob 44 .8 4,22 6. 53 131 401
November. . ... . 20 138 4.33 6.70 130 399
December. .. oo 135 1.2 18.7 28.9 581 1,780
January. - 7 5. 69 8.80 176 541
Fobruary. . oeeeeeeeceeccmcccma———. 44 .4 5.61 8.68 157 482
March 46 1.1 5. 88 9. 10 182 559
April 79 1.1 16.7 25.8 500 1,540
May. 12.2 .5 2.60 4.02 80.5 247
June. 40 L1 7.47 11.6 224 688
TheYear. cueeneceeenmeaanne 185 .4 6.77 10.5 2,470 7, 580

¢ Estimated mean. % Estimated.



ISLAND OF OAHU 35

LEFT BRANCH OF NORTH FORK OF KAUKONAEUA STREAM NEAR WAHIAWA, OAHU

Locarron.—Water-stage recorder 100 feet upstream from intake of Wahizwa
- Water Co.’s tunnel, which is just below confluence of the right and left

branches of North Fork of Kaukonahua Streain and 8 miles northeast of
Wahiawa.

DRAINAGE AREA.—1.5 square miles. .

RECORDS AVAILABLE.—May, 1913, to June, 1930. .

ExrrEMES.—Maximum discharge during year, 1,270 million gallons a day (1,960
second-feet) Dec. 22 (gage height, 7.03 feet); minimum, 0.4 million gallons
a day (0.6 second-foot) July 6, 7, 9, 10.

1918-1930: Maximum discharge, about 4,080 million gallons a day (6,310
second-feet) Jan. 14, 1923 (gage height, 10.3 feet); minimum, 0.1 million
gallons a day (0.16 second-foot) Feb. 18, Mar. 5, 1920.

ReMAarks.—Records fair for ordinary stages, poor for high stages and estimated
periods. No diversions above station.

Discharge, in million gallons a day, 1929-30

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May |June
0.5 2.2 2.5 4.9 2.5 2.4 9.2 1.9 3.6 10.2 6.6 | 12.3
.5 1.9 4.2| 1221 ] 16.6 10.6 | 32 1.7 3.2 5.9 40| 113
.4 2.0 2.0 3.9 1L.6 27| -4 1.6 3.8 2.7 34| 28
.4 2.6 L7 3.0 5.2 20| 10,9 10.4 6.5 2.2 4.2 185
.4 L7 L4 31 11.8 1.8} 122 7.2 2.6 214 18.8 5.4
.4 1.7 1.3 4.9 3.8 1.6 7.2 4.2 2.3 5.2 5.2 4.1
1.1 1.3 1.3 3.3 2.8 2.6 7.4 20| 165 34 4.1 3.2
.7 8.9 1.3 5.1 2.4 16.6 6.4 1.6 9.0] 50 14.0 3.0
.41 116 .2 13.3 3.2 2.1 5.8 1.5) 142} 97 4.6 2.9
10.2 3.7 1.2 7.4 4.6 1.7 5.4 241 120 21 8.8 4.4
1.8 7.5 1.2 3.4 5.0 1.6 5.0 1.3 19.0| 50 3.5| 10.4
.6 2.6 1.2 2.7 2.1 1.4 4.8 L2 56| 38 3.6 36
.4 1.9 1.2 2.2 1.9 1.3 5.2 1.4 41| 8 3.0 6.2
.5 1.9 1.1 2.0 2.0 1.3 4.1 1.1 3.8] 16.8 3.4 5.4
.4| 56| 10| L7| 38 5.2| 58| 10| 46] 10.0| 3.0 10.9
10.6 3.9 .8 1.7 2.0 22 4.0 .9 2.9 8.6 2.9 143
1.5 2.4 .8 L6 22 2.9 3.8 .8 2.7 7.2 3.5] 21
1.8 3.4 3.3 2.0 6.8 14.1 9.4 .9 2.5 6.2 7.2 1.8
.8 6.8 1.0 1.4 2.9 135 3.8 1.0 2.2 8.2 40| 10.9
4.7 3.4 .8 1.3 2.5 18.5 7.4 .9 9.1 5.2 2.8 6.6
3.2 3.3 1.0 L2 2.0 13.3 3.8 1.0 3.2 2 42| 1.5
6.0 3.3 1.8 L2 1.9 | 142 3.2 1.3 2.2 23 11.9| 14.2
1.6 3.0 2.6 1.2 1.9 59 30| 28 85| 2 4.9 13.9
2.0 2.3 2.6 1.2 3.0 26 14.0| 21 7.9 6.4 2.9 26
28 1.9 7.8 1.4 2.5 22 36 33| 4 5.4 2,71 15.1
39 17.7 9.2 1.4 2.2 19.2 9.2 36 58 4.6 26| 10.9
16.7 3.1 2.1 8.3 5.1 .1 3.9 15.1 3.4 4.6 2.5 8.4
5.8 2.2 3.4 11.9} 11,4 10.8 2.9 5.0 2.8 6.0 71 6.9
3.3 20| 12.4| 13.6 2.6 18.2 2.4 | oeeaes 2.5 4.1 2.4 15.0
2.4 3.4 5.5 2.8 21 37 2.2 2.4 5.8 201 26
2.6 F: 7 O I, 2.1 15.4 1.9 2.2 2.0
Discharge Total run-off
Month Million gallons a day feet| M
8 d-fee! on
(mean) gallons Acre-feet
Maximum | Minimum | Mean
July.... 39 0.4 4.73 7.32 147 450
t 17.7 1.8 3.95 6.11 122 376
12. 4 .8 2.63 4.07 78.9 ‘242
31 1.2 5.01 7.75 155 477
22 1.9 5.01 7.75 150 461
142 1.3 20.0 30.9 621 1,900
36 1.9 8.27 12.8 256
36 .8 5.56 8.60 156 478
44 2.2 6. 94 10.7 215
97 2.1 17.8 27.6 534 1,640
18.8 2.0 4.86 7.52 151 462
36 2.9 12,5 19.3 875 1,150
The year...ceveae . ccmcana- 142 4 8.12 12.6 2,960 9, 080




36 SURFACE WATER SUPPLY OF HAWAII, 1929-30

NORTH HALAWA STREAM NEAR AIEA, OAHU

Locarion.—Water-stage recorder in North Halawa Guich, 2.6 miles north of
Kamehameha Highway and 8% miles northeast of Aiea post office; 300 feet
above sea level.

DRAINAGE AREA.—3.6 square miles.

RECORDS AvVAILABLE.—Auagust, 1929, to June, 1930.

ExrTREMES.~—Maximum discharge during period, 1,480 million gallons a day
(2,290 second-feet) Dec. 22 (gage height, 10.47 feet); no flow several times
during period.

Remarks.—Records good. No diversions. Continuous records of rainfall are
obtained at station. Estallished Aug. 6, 1929.

Discharge, in million gallons a day, 1929-30

Day Aug. | Sept. Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June
0.04 0.14 0.3 5.9 2.0 1.5 2.6 0.5 0
.03 3.1 7.1 96 1.1 1.9 4.4 1.0 0
0 40 1.7 33 .8 1.7 L5 .8 0
0 3.9 .5 8.9 5.4 3.1 .9 7 .6
.02} 15.6 .29 5.2 5.3 2.0 .5 .8 .29
.04 4.5 .25 3.1 4.9 1.2 .5 .5 .14
0 2.6 2.8 2.0 1.7 3.7 18.3 .4 .12
0 1.2 9.5 5.9 1.0 11.4 32 .3 .10
0 .5 1.2 2.6 .5 8.2 31 .3 .08
0 .4 .3 4 .3 4.2 10.6 .28 .08
. 0 1.0 .3 1.3 .3 9.8 27 .26 .08
. 0 .3 27 L1 .29 3.7 22 .25 2T
. 0 .26 24 1.0} 119 2.2 8.8 .21 .28
0 0 .23 .22 .8 .9 2.3 4.7 .19 .3
0 0 .19 7.4 1.2 .3 2.4 3.1 17 2.8
0 0 0 .2 41 .8 .26 .8 5.6 .15 2.8
0 0 0 38 6.8 .4 .23 .4 3.3 .15 7.9
0 0 0 9.5 17.8 1.0 .18 .3 1.8 .15 2.2
0 0 0 3.4 | 189 .8 .15 .28 3.8 .14 1.8
0 0 0 1.2 37 5.4 13| 2 2.2 .13 .8
0 0 0 4 16.4 L5 .11 3.3 18.2 .12 .20
0 0 0 .28 | 125 9] 10.0 L1 6.4 .10 2.1
0 0 0 .8 | 105 .41 30 59 3.3 .09 2.0
0 0 0 .4 30 6.9 | 13.9 9.9 2.2 .09 3.6
0 0 0 .3 19.9 36 3.1 68 L7 .08 L7
18.6 0 0 .5 14.2 12.8 6.1 16.2 1.3 .06 @
3.4 0 0 .4 6.4 4.7 5.2 5.6 1.1 .06 .4
.6 0 .01 7.4 4.2 2.6 2.4 3.1 .8 .04 .3
.23 0 7 1.3 6.1 1.8 |eaeas 2.0 7 04 L0
27 0 .15 1.0 37 L3 |aceaea- L5 .5 .02 5.7
7.1 |- .15 14.0 2.7 --| L1 0
Discharge Total run-off
Month Million gallons a day .
Second-feet| Million | 4 .0 goot
(mean) gallons
Maximum | Minimum | Mean
August (26 days) ccacecaccomaaaa. 27 2.20 3.40 57.2 176
September... . c.eooceeaeeao. 1.5 0 .102 . 158 3.06 o
Octob 1.7 . 060 . 107 2.14 7
November. ..o ccmeeaacaaa. 40 .14 4,63 7.16 139 426
ecem 189 .22 22.7 35.1 702 2, 160-
January. 96 .4 8.05 12,5 250 766
February. 30 A1 3.87 5.99 108 333
March 68 .28 8.22 12,7 255 782
April - 32 .5 7.36 11.4 221 678
May 1.0 0 . 261 . 404 8.08
June. 7.9 0 .27 1,96 38.2 ur
The period. e camceean-- 189 5.42 8.30 {1,780 5,480




ISLAND OF OAHU 37

MOANALUA STREAM NEAR HONOLULU, CAHU

LocaTioN.—Water-stage recorder 434 miles from mouth of stream and 5% miles
north of Honolulu post office.
DRAINAGE AREA.—3.2 square miles.
RECOoRDS AVAILABLE.—June, 1928, to Juue, 1930.
ExtrEMES.—Mazximum discfw,rge during year, 693 million gallons a day (1,070
second-feet) Jan. 2 (gage height, 6.93 feet); no flow for several periods
during year.
1026-1930: Maximum discharge, 1,120 million gallons a day (1,730 second-
feet) Mar. 16, Nov. 19, 1927 (gage height, 8.48 feet); no flow for several
riods.
Rmugixs.—k.eoords poor. Water for domestic use diverted from stream 1
mile above station by 2-inch pipe. Continuous records of rainfall are ob-
tained at statioa.

Discharge, in million gallons a day, 1929-30

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0] 0 0.05 0 0 0 3.6 0.75| 0.4 0.08| 0.03| 0
0 .02 o 0 .6 |75 .45 .4 .15 031 0
0 .02 0 1.3 .07 | 31 25 .45 .05 031 0
0 .02 0 .3 1] 10.8 1.5 .75 .03 021 0
0 .02 0 .3 [ 7.6 115 .45 .02 021 0
s0| O .02 0 .3 0 4.1 1.5 .2 - .03 021 0
0 .02 0 .25 0 2.6 .56 .75 | 3.3 01| 0
0 .02 0 .09 .3 1.6 .2 6.2 |16.9 .01 .01
0 .01 0 .03 L02] 1.15 .06} 3.6 |18.2 .01 o1
0 .01 0 .02 0 .9 .03 | 1.25| 5.8 0 .01
0 .01 0 .01 0 .65 .03 59 |31 0 .01
0| 0 0 0] 0 0 .5 .02 1.25| 10.8 0 .01
0| 0 0 o 0 0 .4 4.6 .9 4.8 0 .01
0| 0 0 o 0 0 .2 1.05 451 2.3 0 .01
o[ 0 [ 0| 0 2.4 .2 .35 .8 1.25{ 0 .01
0| 0 0 0 0 .09 .1 .2 1.1 0 .01
0] 0 0 0| 3.2 3.2 .03 .04 .06 .8 0 .01
0 0 0 0 1.0 .05 .03 .03 .45 0 .01
0] 0 0 1] .25 .03 .02 02 .4 0 .01
0| 0 0 0 .01 230 .3 02 1.25 .251 0 .01
0| 0 0 0f{ 0 .25 .02 .7 .95 0 .01
o}l 0 0 0| 0 }-36 .05 .01 .15 .65 O .01
0] 0 0 0] 0 .03 112.4 | 14.9 .3 0 .01
6| 0 0 0] 0 },13 5.6 7.5 1.8 150 0 .01
[LEEN] (1] [ ] 34 10.5 {39 .1 01| 0
0 2 0 01 0 } a6 14.7 2.9 7.8 .1 .00 0
0 03] 0 0; 0 3.6 1.1 1.45 .08 .01] 0
o 0 0 0| 0 3.0 19 .85 1.05 .07 .01 0
0| 0 0 0} 0 2.6 1.85 |aecneos .6 .06 01| 0
0 .3 0 [N ] 18.4 .8 35 .04 01| o0

] .36 0 8.2 .8 15 .01
Discharge Total run-oft

Month Million gallons a day s defect| Mot
econd-fee on
(mean) gallons Acre-feet
Maximum | Minrimum | Mean

0.35 0 0.028 0.043 0. 3
.05 0 . 007 .011 22 1
0 0 0 0 0 0
3.2 0 .235 . 364 7.08 22
0 7.91 12.2 245 753
75 .03 6. 58 10.2 204 626
12. 4 .01 1.71 2.65 48.0 147
39 .02 3.01 4.66 93.3 286
31 . 3.33 5.15 100 307
. 0 . 008 .012 .25 1
01 0 . 006 009 .17 1
75 [} 1.91 2.96 699 2,150

¢ Estimated mean.



38 SURFACE WATER SUPPLY OF HAWAII, 192930

EALIHI STREAM NEAR EONOLULU, OARU

LocatioNn.—Water-stage recorder at Kioi Pool, three-eighths of a mile upstream
from Catholic orphanage and 5 miles north of Honolulu post office,
DRAINAGE AREA.—2.7 square miles.
REecorps avarLABLE.—September, 1913, to June, 1930.
ExTrREMES.—Maximum discharge during year, 932 million gallons a day (1,440
second-feet) Apr. 11 (gage height, 10.08 feet); minimum, 0.2 million gallons
2 day (0.3 second-foot) July 9, 12. .
1913-1930: Maximum discharge, 1,250 million gallons a day (estimated)
1,930 second-feet) Jan. 16, 1921 (gage height, 14.0 feet; determined from
ood marks); minimum, 0.1 million gallons a day (0.15 second-foot) Apr. 5,
1924, May 12-25, 1926. ]
‘Remarks.—Records good for ordinary stages; poor for high stages and estimated
periods. Water for domestic use diverted from stream above station.

Disvharge, in million gallons a day, 1929-30

Day July | Aug. | Sept. | Oect. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May |June
0.4 1.0 0.9 1.9 9.5 3.5 4.3 3.9
4| 1o Tolber2| 83 mw’| 31| Lo 33 ,22}""’
.4 1.0 .7 3.5) 45 3.0 3.8 2.8 “ 1.0
.4 1.0 |ys 13 613875 2.5t 22 4.3 4.6 2.5 L1
.4 1.0 3.3 2.1| 13.9 4,2 3.7 2.5 .6
4] L0 22| 35| 19| 10.6| 52| az2| 27|f*@ .5
.8 1.0 1.1 1.1 2.8 2.9 9.1 3.4 6.4} 15.8 .5
.4 2.4 1.1 .9 2.0 4.4 7.9 3.0 159 29 .8
.4 2.9 1.0 1.0 1.9 2.5 7.2 2.6 8.5 22 .8
.4 1.8 1.3 1.8 2.1 6.3 2.5 5.3 9.1 .9
.3 L9 1.0 1.8 1.9 5.6 2.3 10.7| 55 1.0
.2 L6 .9 1.6 1.8 5.3 2.2 51| 12.21s2. 4 2.2
.2 1.3 .8 L5 1.8 4.8 5.1 4.1 7.8 1.3
.3 1.4 |taL0 .7 1.8 L7 4.3 2.7 4.7 6.2 1.9
4| eL3 .7 1.8 13.0 4.8 2.2 4.0 5.3 L8
1.7 .7 1.4 29 3.8 2.0 3.2 5.6 4.2
q .71 30 7.4 3.5 1.9 8.0 4.5
.6 7 8.2 49 3.8 1.8 2.7 3.8
B rels .8 .7 4.5 | 5100 3.2 L8 2.7 4.0
.4 .8 .7 3.2 24 7.6 1.8 3.2 3.2 s 1.8
it 0| 8| Z3hase | Eo| £9| &38| is
. . .6 2. . 3
B2 e 5| 23 }“130 27| 20 | 10| 35 1} s
.4 .8 .5 2.2 40 13.8 | 15.9 5.4 3.1fpe11
2.2 .8 .7 2.0 24 52 6.3| 48 2.8
5.21r32.6 1.1 R 2.2 10.5] 4 37 7.8 2.6
2.6 .9 1.9 13.2 6.8 7.9 4,8 2.5 al.6
1.9 7 4.7 11.2 5.1 5.4 3.7 2.6
1.8 LOls1.8 2.3 1.2 4.5 3.2 2.2
1.2} 3.5 .8 2.0 32 3.8 3.1 s2.2
LY} L5 |aeceal])  feemaand] 13.2 4.0 3.0
Discharge Total run-off
Month Million gallons a day
Second-feet | Millon | , . goot
(mean) gallons
Maximum | Minimum | Mean
0.88 1.36 27.2 84
1.85 2.86 57.5 178
1.02 1.68 30.5 94
1.04 161 32.2 ki
3.90 6.03 117 859
22.6 35.0 702 2,160
13.6 21.0 421 1,290
6.00 9,28 168 516
6.41 9.92 199 610
7.83 12.1 235 721
2.09 3.23 64.9 109
1.57 2.43 47.0 - 145
5.76 3.91) 2,100 6, 440

s Estimated mean, b Estimated, ¢ Partly estimated.



ISLAND OF OAHU 39

NUUANU STREAM BELOW RESERVOIR NO. 2 WASTEWAY, NEAR HONOLULU, OAHU

LocaTioN.—Water-stage recorder on Pali road in upper Nuuanu Valley, 1 mile
above end of car line and 5 miles from Honolulu post office.

DRAINAGE AREA.—3.4 square miles.

REcorps AvaiLaBLE.—October, 1913, to June, 1930.

ExTrEMES.—Maximum discharge during year, 699 million gallons a day (1,080
second-feet) Jan. 2 (gage height, 5.93 feet); minimum, 0.8 million gallons a
day (1.2 second-feet) July 21, 24.

1913-1930: Maximum discharge, 1,600 million gallons a day (2,480 second-
feet) Jan. 16, 1921 (gage height, 8.74 feet; from flood marks); minimum, 0.06
million gallons a day (0.09 second-foot) Sept. 10, 11, 1925.

Reumarks.—Records fair for ordinary stages, poor for high stages and estimated
periods. Reservoirs Nos. 2, 3, and 4 regulate flow, but diversion from them
past station was discontinued in January, 1928. Honolulu waterworks
diverts ground water from tunnels in drainage area.

Discharge, in million gallons a day, 1929-30

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May | June
0.95 2.0 1.9 1.8 3.2 46 9.9 9.3 8.8 7.6 4.7
L0 2,0 1.8 2.0 5.6 | 116 9.6 9.1 8.3 7.9 5.1
1.1 L8 18| 10.5 3.7 61 9.3 9.3 81 7.8 4.7
1.1 1.7 17 3.0 3.4 49 9.6 9.6 7.9 7.4 4.9
1.2 1.6 10.5 3.3 3.3 46 9.6 9.1 7.9 10.5 4.0
1.4 1.6 3.0 3.0 3.3 43 9.6 8.8 8.1 14.9 3.6
1.3 1.6 2.1 2.8 3.6 40 9.1 9.9 13.8 | 14.5 3.8
Lb L6 2.0 2.6 4.3 40 9.1| 1.3| 17.8 | 10.4 3.2
1.8 L5 2.0 2.6 3.7 37 9.1 9.6 19.7 6.5 3.0
1.5 15 2.2 2.5 3.4 34 10.2 | 12.2} 1.0 6.3 2.9
L5 1.6 1.8 2.4