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SURFACE WATER SUPPLY OF HAWAIL JULY 1, 1921,
TO JUNE 30, 1922

AUTHORITY FOR INVMIGATIONS

- This volume contains results of measurements of the flow of cer-
tain streams and ditches in the Territory of Hawaii made during
the year ending June 30, 1922. The investigations leading to the
report were made by the United States Geological Survey in coopera-
tion with the Territory of Hawaii, under the general sanction of
the organic law of the Survey (Stat. L., vol. 20, p. 394), which con-
tains the following paragraph:

Provided, That this officer {the Director] shall have the direction of the
Geological Survey and the classification of public lands and examination of the
geological structure, mineral resources, and products of the national domain. -

As water is the most, gbundant and most valuable of the mmera,ls,
“the mvestlgatlon of water resources is authorized under the provision
for examining mineral resources. The work has been supported
since the fiscal year ending Jume 30, 1895, by appropriations in
successive sundry civil bills pa.ssed by Oongress under ‘the *followmg
“item:’

For gaging the streams and determmmg the water supply of the Umted Stat-es

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

... 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 ool-
-ledted annually on ell incomes in excess of $4,000; and all '<mownts
so collected shall.constitute a special fund:to be expended only for
the encouragement of immigration and the conservation of natural
resources in the proportlon of three-fourths for immigration and one-
fourth for (3011suax'vs,t;wzn.e . The conservation fund’ sha.]l be used’ for
_the, ,devalopment, conservation, improvement, and utilization of .the
natural - resources; and shall .be availahle for expenditure .at .such
times and in such manner as a board. of three persons appointed.in
accordance with section 80 of the organlc act shall w1th the approval
of the governor, determme
An: aet of April 26, 1911, &mgnﬂed t}m original, wt 50 88 0 extend
lt until December 31, 1913, .. Ay
v On:April 4,/1913, the Govefnon of the xTerritory Gf Hawaii h.pppoved
the follemng‘abts providing (aét 36) for the creativn and' mj&mténﬁﬁ%e
. S .,lm
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of a division of hydrography under the board of agriculture and
forestry, and (act 57) appropriating the revenues from water licenses
for the use of the board of commissioners of agriculture and forestry
toward forest protection and hydrographic surveying.

Section 1 of act 56 reads: '

The board of agriculture and forestry is hereby authorized to create and
maintain a division of hydrography for the investigation and determination of
the water resources of the Territory by the gaging of streams and rainfall and
"other means, in cooperation with the United States Geological Survey or other-
wise, and in furtherance thereof to take over and exercise the functions of the
Territory in the conduct of the present hydrographic survey of the Territory.

Section 2 provides that this act shall take effect Fuly 1, 1913.
Section 1 of act 57 reads:

All revenues derived from water licenses issued by the Territory during the
period beginning July 1, 1913, and ending June 30, 1915, whether by way of rentals -
or otherwise, shall constitute and be held as a special fund in the treasury of the
Territory to be disbursed on warrants of the auditor issued on approved vouchers
of the president of the board of commissioners of agriculture and forestry. Such
moneys shall be apportioned and applied from time to time by the board of
commissioners of agriculture and forestry, acting with the approval of the gover-
nor, equally between the division of forestry and the division of hydrography to
the following general purposes, and not otherwise:

1. For the protection of forest reservations, established or set apart according
to law, against damage by fire, animals, and otherwise by means of fences and
any other means whatsoever, and for the expenditures of the division of forestry.

2. For the developemnt and maintenance of the hydrographic survey through-
out the Territory.

Each voucher against said fund shall designate the general purpose for which

t is drawn.

Section 2 provides that this act also shall take effect July 1, 1913.

Since June 30, 1915, the funds for the use of the division of hydrog-
raphy have been supplied by successive appropriations from the
general revenues of the Territory.

On March 23, 1917, the following act by the Legislature of .the Ter-
ritory of Hawaii was approved:

ACT 2

SectioN 1. The division of hydrography, authorized by and created pursuant

to section 483 of the Revised Laws of Hawaii, 1915, is hereby transferred, to-

" gether with all the materials, equipment, and supplies now.under the control of

the division or of the board of commissioners of agriculture and forgstry for the
division, to the commissioner of public lands.

Sgc. 2. The commissioner of public lands shall have and exercise the same
powers, duties, and jurisdiction with respect to said division as are now exercised
by the board of commissioners of agriculture and forestry.

Sec. 3. All unexpended balances of appropriations heretofore made for said
division, the expenditure of which is now by law vested in the board of commis-
sioners of agriculture and forestry, are hereby transferred to the commissioner
of public lands and the expenditure thereof vested in said commissioner,

SEC. 4. This act shall take effect upon its approval.
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On April 27, 1917, act 156 by the Legislature of the Territory of
Hawaii, “relating to the use of water from artesian wells” was
approved, defining and prohibiting waste therefrom. Sectlons 5, 7
and 10 of this act read as follows:

Sec. 5. Any person boring, or causing to be bored, an artesian well shall
keep a complete and accurate record of the depth and thickness of the different
strata penetrated and within ninety days after the last day of boring, shall file
such record in the office of the superintendent of hydrography of the Territory
of Hawaii.

Sec. 7. For the more effectual carrying out of this act, the high sheriff and
deputy high sheriff of the Territory, the sheriff and deputy sheriff of any county
or city and county, all police officers, and any authorized representative of any
city, or county, or city and county, or of the superintendent of hydrography of
the Territory may at all times enter without warrant the premises where an
artesian well is situated or whereon or wherein artesian water is used in ‘order
to procure such information or for such other purpose as may be necessary.

SEc. 10. This act shall take effect from and after July 1, 1917, A. D.

A special item in the appropriation for the division of hydrogra-
phy provided $1,200 for “expenses, water investigation” to be used
for obtaining information regarding artesian wells. Since that time
no further appropriations for the purpose have been made.

COOPERATION
COOPERATION WITH THE TERRITORY OF HAWAIL

Under the authority conferred by the Federal and Territorial
legislation, the Director of the United States Geological Survey and
the Governor of the Territory of Hawaii entered into a cooperative
agreement, dating from July 1, 1910, for “the gaging of streams and
the determination of the Water supply of the Territory of Hawaii.” *

The principal features of this agreement are:

1. The United States Geological Survey assumes the responsi-
bility of gathering, analyzing, and publishing the data.

2. During the progress of the work all notes, maps, and data
gathered as a result of field studies are at all times open to inspection
by the representative of the Territory, and if they are not satis-
factory the agreement can be terminated. ‘

3. Accounts for payment of salaries, travel, and subsistence, sup-
plies, or other expenses neeessary to the completlon of the workishall
be rendered in the manner required by the laws and regula.tu:r]s of
the contracting parties, and vouchers shall be preferred to either
party for payment according as it may be convenient or according
to the balance remaining in the respective allotments.

4. The cost of publication is borne entirely by the Geonglcal
Survey. , |

!

1 The United States Geolocipd Survey also coopersted with the Territory of Hawaii in mapping several
islands. The wbol&ot the islands of Knum and Oshu and a part of the island of Hawali have been apped.
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Unless otherwise stated, all data have been collected and are
published under this cooperative agreement with the Territory of
Hawaii, which has borne from 60 to 80 per cent of the cost thereof.

Until June '30, 1913, the Territory of Hawaii was represented in.

the cooperatlon by the Board ‘of Cotiservation; ffofa July 1, 1913,to .

March 23, 1917, by the Board of Commissioners of Agnculture and
Forestry; and since this date by the Commissioner of Public Lands.

OTHER COOPERATION

Special investigations have been made in cooperation with the
Hawaiian Department, United States Army, the city and county of
Honolulu, and private persons and corporations, under one of the
plans indicated in the following paragraphs:

1. Expense of work, equipment, or installation paid entirely or
in part by the cooperating party or by direct reimbursement to the
ﬁeld men.

- 2. Records collected by employees of a cooperating party but
under superwswn of and by methods of the Survey.

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

4. Records furnished by a cooperating party, collected by his .
methods ‘and. under his stpervision..

- Cooperation in the-collection of records for Whose accuracy respen-
sxblhty has not rested "with the Survey has been acknowledged in
the descriptions of the stations. Special acknowledgment is due to
the following companies cooperating under plans 1, 2, and 3: Island,
of Kauai—Waimea Sugar Co., Kekaha Sugar Co and- Prmcevﬂle
plantation; Island of Oahu—Wahiawa Water Co.; Island of Maui—
Pioneer Mill Co., and East Maui Irrigation Co. . ;

SCOPE OF WORK

- The investigations- of - the surface waters of the. Termtory are
not complete nor do.they:inelude all the streams and ditches that
might advantageously be studied. They include, however, as many
of the streams .and: ditches on the five larger islands as the available
appropriations would allow. It is essential that records -of stream
fow should be kept during a period of years long enough to determiné
within reasonable limits the range of flow from the maximum to the
minimum. The lengthof such a period manifestly wvaiies for -difs
ferent streams. Kxperience has shown that the. records shéuhi be
kept from 20 to 30 years. - e

In the performance of this work an eﬂ’ort is made to rewh the
highest degree of preeifion possible with a rational expenditure of
time and monéy. Th alf engineering ‘work theré'is a point beyond -
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which refinement is needless and wasteful, and this statement applies
with especial force to stream-measurement work in.Hawaii. It has
been found, however, that it is possible to obtain data.which are
sufficiently accurate,; although many of those ppresented :in ¢lvis report
are for periods too short to.yield definite conclusions. - Y

Special intensive investigations of the discharge of dertain stregms
which are of major impertance. for. domestm Watw swpply, power,
and irrigation have baen made. :

- Investigations -of ditch seepage &nd other- losses, in. ceribam locaiL
tles mereanade in cooperation with private. oorporatmns - K

Records were kept of the artesian lieads on: hyplcal wells'm the
more important artesian areas on Oahw.- -~~~ wr 1o ™ B

’ DEFINITION OF TERMS ‘ . .

The volume of wster ﬂowmg in a stream—»——t.he ‘run-off - or - dis-
charge —is expressed in various terms, each ;of which has become
associated more or less definitely with a certain elass of work, These
terms may be divided into two groups: (1) Those which represent a
rate .of flow, as “second-feet,” “gallons per: minute,”’ ‘‘gallons. per
day,” ‘“miner’s inches,” and ‘run-off in second-feet per square
mlla ” and (2) those which represent the actual quantity of water,
as “run-off in inches,” “million gallons,”. and “acre-feet.” They
may be defined as follows:

“‘Second-foot” is ‘ahi abbreviation for cubié f6ot per second, and is
the unit for the rate of discharge of water flowing in a stream 1
square foot in cross section at a rate of 1 foot- per second., It is
generally adopted as the fundamental unit in the measurement of
flowing water and is the “natural” unit, as the foot and the second
are the units used in making the physieal determinations.

“Gallons per minute” is geperally used in connection with pump-
ing- and city water supply, the United States gallon of 231 -cubie
inches being the u_nit of quantity ahd 1-minute the upnit of time.

The “miner’s-ineh?”’ is the unit for the rate of discharge of water
that passes through an orlﬁce 1 inch square under a head which varies
Jocally. It is eommonly used by miners and irrigators.througheut
the West, and is«defined by:statute in each Statevintwhich i:is veed.

“Second-feet per-square mile” is the average number of cubic-feet
of water flowing per second from each square-mile-of -area draifted,
on the assumption that the run-off is d1stnhuteda u zformly, bo—th 88
regﬂrdshlmeandan@a . S SRRt

“Run-off in inches” is the depth to Whlch t,he drajnage- a.rearﬁmlll-d
be covered if all the water flowing frem it in a.gi en Heriod fere
oconserved; and nhiformly -distributed on the surfaee;. Lt.is used for
pomparmg sunvoff with rainfall: which:-is usnauy{bx assed mubpth
in inches. ) Sioedt cegfti,

66289261 wse 555-—2

T
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An “acre-foot” is equivalent to 43,560 cubic feet, and is the
quantity required to cover an acre to the depth,of 1 foot. The term
is commonly used in connection with storage for irrigation.

In the Territory of Hawaii the unit most commeonly used in meas-
uring water is the “million gallons.” This is used with two mean-
ings—(1) to indicate a rate of flow and (2) to express an actual
quantity of water. In the former sense “millions gallons per day”
i8 inferred, 1,000,000 gallons being taken as the unit of quant1ty and
24 hours as the unit of time. With this meaning the term is gen-
erally used in connection with' pumping and irrigation. In the
latter sense “million gallons” as an absolute quantity is used in the
measurement of storage capacities of reservoirs.

The following convenient approximate relations exist between
second-feet, million gallons per 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 approximately two-thirds
million gallons per day.

“Man’s water” is an irrigator’s term'also in common use in Hawaii.
It signifiles the amount of water that one irrigator can properly
handle in the field. It varies greatly, being dependent upon the
condition of the furrows, the age of the crop, and the skill and indi-
viduality of the irrigator. '

EXPLANATION OF TABLES

For each current-meter gaging station are given, in general, the
folowing data: Description of station, list of discharge measure-
ments, table of daily discharge, table of monthly and yearly dis-
charge and run-off in acre-feet and million gallons.

All rates of flow are expressed as million gallons per day.

In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions which may affect the constancy of the relation of
gage height to discharge, covering such points as shifting channels
and backwater; also information regarding diversions which decrease
the total flow at the measuring section. Statements are also made
regarding the utilization of the water, the maximum and minimum
stage and discharge, and the accuracy of the data.

The discharge-measurement table gives the results of the discharge
measurements made during the year, including the date, name of
hydrographer, gage height, and dlscharge in second-feet and million
gallons per day.
~ The table of daily discharge glves the discharge in million gallons

per day corresponding to the observed gage height as determined
from the mtmg table; the number of significant figures used vsrymg
with the size of the discharge.
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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
which is given under the heading “Extremes of discharge.”” Like-
wise in the column of “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 Per day and in cubic
feet per second during the month. The “ Total in million gallons”
and “Total in acre-feet’’ given in the columns under these heads
are computed from the mean discharge in million gallons per day.

Owing to the volcanic formation of the Hawaiian Islands there is
so wide a diversity in the character and porosity of the rocks of the
drainage basins that the determination of a general relation between
rainfall and run-off is of no value. For this reason information con-
cerning drainage areas has been omifted in the various station de-
scriptions.

ACCURACY OF FIELD DATA ANi) COMPUTED RESULTS

The accuracy of stream-flow data depends (1) on permanence of
the relation between discharge and stage, (2) number, accuracy, and
distribution of discharge measurements, and (3) on the accuracy of
observations of stage and interpretation of data.

The accuracy recorded in the station description is based on the
accuracy of the rating curve, the reliability of the gage-height record,
the range of the fluctation in stage, and knowledge of local condi-
tions. The use of ““excellent,”” “good,” “fair,” or “poor,” indicates
that the probable errors are within 5, 10, 15, and 25 per cent, réspec-
tively.

It should be borne in mind that the observations in each succeed-
ing year may be expected to throw new light on data already col-
lected and published.

DIVISION OF WORK

The data were collected and prepared for publication under the
direction of James E. Stewart and E. D. Burchard, district engineers,
Honolulu, Hawaii, by Max H..Carson, office engineer, B. F. Rush,
E. M. Pickop, W. C. Renshaw, S. B. Hall, Karl Jetter, Francis
Kansahele, John Kaheaku, Keiji Suzuki, R. Y. Goo, Cheong
Wong, Miss Lola F. Pryor, Mrs, C. H: Stevens, Miss Claudia L.
Underwood, and Miss Marjory L. Rood. The manuscript has been
prepared by B. L. Bigwood and reviewed by Max H. Carson. -

PUBLICATIONS

The following table giveé, By'yes,rs, the numbers of the papers on
the ,surface-wager supply of Hawaii published from 1903 to 1922,
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The data for ahy particular gaging station will be found in: the zte-
ports covering the years during which the station was.naintained:
This table in conjunction with the list:of stations following providés’
a convenient index for finding the data for any: statton.. For-ex-
ample; to find the data. for Koolau ditch riear Keanae, - Mé.m,:refer'
to the list of stations, which shows that this. station was dperated:
from '1910 to 1912 #nd afain from 1917 to date. -: Then referring fo’
the table beldw it.is fourd that Water-Supply - Papers:318, .336y:485,:
515, 516, 535, and 555 contain the data.for the years durmg ‘which
the statlon was opemted ' .

Numb;srs of papers on surface-water supply of Hawdn,‘mt?&’-;szz "

) Year | Mo . Year . No. | . vear  '|'No.

ST 191815, o oeieenaens 430
445
465
485

s Water resources of Molokai, by Waldema.r Lindgren.
% Calendar years; subsequent reports cover the year beginning July 1 and ending June 30.
. R ‘ f T

GAGING STATION S MAINTAINED IN HAWAII -

The following list compﬁseé the gaging stations maintained in
Hawaii by the. United States Geological Survey and 'coopei‘dtive
parties. The stations are arranged by stream basins and appear in
systematic order for the several islands, tributaries of main streams
being indicited by indention. The dates show the years or parts
of years for which records are available. A dash followmg the date
indicates that the station was being maintained June 30, 1922.

KAUAI ISLAND

Walmea River below Kekaha ditch lntake, near Walmea, 1921—-—- ) ; o
Waimea River near Walmea, 1910—1919 o :
Poomau River: = Tty
Kawaikoi Stream near Waxmea, 1909—1917 1919—
' Waiakoali Stream near Waimea, 1909-1912; 1919—
. Kauaikinane Stredm near Waimes, ]e919-—-. R
Mohihi Stream near Waimea, 1909-1912. . Sid Lt

. Mochihi Stream at elevation 3,500 feet, ‘near Walmea,, 1919—- A FRRY
Waiahulu Stream near Waiméa, 1916-1920. ' 'A} .
Koaie Stream near Waimet; 1916-1918.7 4
Koaie Stream'at elevation” 3,700 feet, neéar Wmmea, 191%- T DRI
Waialae River near.;Wairea, 1910-1916. .. . . : 7/ . Yoo

Waialae. River at elgvation 800. feet, near. Wa.;meg,, 1916—1921 e der e
Waialae River at elevation 3,700 feet, near Waimea, 1920—
Kekaha ditch at Camp Ne. .1y near: Waimea,; 1910-1915, 1917—
Kekaha diich at flume No. 3, near Waimea, 1910-1912. ) .
/- Kokslia diteh at fiuthe. No. 4, near Wairdea, 1916=171¢ ~ .-~ "l
. -'Kekahs ditoh at siphon near Waimea, 1101912 - - - . - T30 o
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Waimea River near Waimea, 1910~1919~Continued. . CL 1
Kekaha ditch at tunnel No. 12, near Waimes, 191(}+1914. . o
Kekaha ditch below tunnel No. 12, near Waimea, 1916— S
Waimesa ditch near Waimes, 1911-1913, 1916-1921. .- - . ., = s
Kamenehune ditch near Waimea, 1911-1919. - St
Makaweli River near Waimea, 1911-1917. , R
Halekua Stream near Waimea,; 1912+13.
Olokele River near Waimea, 1915-1917. » ) .
Olokele diteh at tunnel No. 12,-near Makaweli, 1904—1917 . -
Olokele diteh at weir, near Makaweli, 1912-1917.
Poowaiomahaihai diteh near Waimea, 1911-1913.
Hanapepe River above Hanapepe Falls, uear Eleele, 1911-12.
Hanapepe River at Koula, near Eleele, 1910-1916, 1917-1921. !
Hiloa ditch near Eleele, 1911-191§.
East Branch Hanapepe River below Hanapepe Falls, near Eleele, 1911-12.
Hanapepe ditch at Hanapepe Falls, near Eileele, 1911-1915. -
Hanapepe ditch at Koula, near Eleele, 1910-1621. -
Handpepe' diteh.at weir near Hanapepe, 1910-1917. )
Manuahi Stream near Eleele, 1917-1920, -
Huleia River near Lihue, 1912-1915.
Hanamaulu River at Kapaia, near Lihue, 1911-1914.
Wailua River: ' ,
South Fork of Wailua River at-siphon near Lihue, 1910-1911.
South Fork of Wailua River near Lihue, 1911-
Hanamaulu ditch near Lihue, 1910-1919.
Lihue ditech near Lihue, 1910-1919. g
North Fork of Wailua River near Lihue, 1910-1914. %
North Fork of Wailua River at elevation 650 feet near Lihue, 1914~
Kanaha ditch near Lihue, 1910—
East Branch of North Fork of Wailua River near Lihue, 1912~
Uhau Iole Stream at elevation 750 feet, near Lihue, 1912,
Keahua Stream’ at elevation 750 feet, near, 1912. .
Kawi Stream at elevation 750 feet,-near Lihue, 1912.
Konohiki Stream at Makakualele weir (mauka).near Kapaa, 1911-1913.
Kaehulua Stream at Kuhinoa (mule stable) weir, near Kapaa, 1911-1913.
South Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-12.
North Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-1913.
Kapaa River near Kealia, 1910-1920.
Akulikuli Spring near Kealia, 1911-1913.
Kapahi ditch near Kealia, 1909—
Tunnel ditch at Kapahi, near Kapaa, 1909-~1911. .
Kapaa ditch at Kapahi, near Kapaa, 1909-1911.
Pipe ditch at Kapahi, near Kapaa, 1909-1911.
Kealia Stream:
Kaneha ditch near Kealia, 1909-1913.
Anahola River at elevation 1,140 feet near Keaha 1912,
"Anahola River near Kealia, 1910, 1912~
Anahola River at Kiokala' cTa,m, near, Kealia, 1910-1912.
Anahola ditch Qb Kaneha e§erv01r, near Kealia, 1914~
Anahola ditch at-Kibkila, nesr Kealia, 1909-1914.
Anahola ditch at makai weir, near Kealia, 1909-1911.
Kalihiwai River near Hanalei, 1914—
Kalihiwai River near Kilauea, 1912-1914.
Hanalei River at elevation 625 feet, near Hanalei, 1914~

\:e
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Hanalei River near Hanalei, 1911-1919,
China ditch near Hanalei, 1911-1919,
Kuna ditch near Hanalei, 1912-13, 1916-1919.
Waioli Stream near Hanalei, 1914~
Lumahai River near Hanalei, 1914-1917, 1920-
Lumahai River near Wainiha, 1912,
Wainiha River near Hanalei, 1914-1917,
Wainiha River, East Channel, near Wainiha, 1912-1916.
Wainiha River, West Channel, near Wainiha, 1911-1916.
Wainiha canal at intake, near Wainiha, 1910-1916.
Wainiha canal at tunnel No. 18, near Wainiha, 1911.
Wainiha canal at tailrace, near Wainiha, 1911.

OAHU ISLAND

Kalihi Stream near Honolulu, 1913~ - '
Nuuanu Stream at Luakaha weir in upper Nuuanu Valley, near Honolulu,
1903, 1910-1913.
Nuuanu Stream below reservoir No. 2 wasteway, near Honolulu, 1913~
Nuuanu Stream at Kuakini Street, near Honolulu, 1911-12.
Lulumaha ditch at upper Nuuanu reservoir, near Honolulu, 1911-1913.
Maole ditch, mauka station, near Honolulu, 1917-1920.
Maole ditch, makai station, near Honolulu, 1917—
Pauoa Stream at upper Pauoa Valley , near Honolulu, 1911-1913.
Kahuawai Spring, near Honolulu, 1912-1914,
Manoa Stream at upper Manoa Valley, near Honolulu, 1910-1913.
Manoa Stream at College of Hawaii, near Honolulu, 1909-1918.
West Branch of Manoa Stream near Honolulu, 1913-1921.
East Branch of Manoa Stream near Honolulu, 1913-1921.
East Manoa ditch near Honolulu, 1915-16, 1918-1921.
Palolo Stream:,
Pukele Stream at Mahoe springs, near Honolulu, 1912-13.
Waiomao Stream at upper Palolo Valley, near Honolulu, 1911-1913.
Waiomao Stream above Pukele, near Honolulu,-1911~-12.
Waimanalo ditch below main reservoir, near Waimanalo, 1912-13.
Pump ditch near Waimanalo, 1912,
Makawao ditch near Kailua, 1912-1916.
Kailua Stream near Kailua, 1912-1916.
Wong Leong’s ditch near Kailua, 1912-1916. !
# Makawao Stream near Kailua, 1912-1916. .
Makawao Spring near Kailua, 1914-1916.
Kaimi Stream near Kailua, 1912-1916.
Main Spring near Kailua, 1914-1916.
Kamakalepo Stream near Kailua, 1912-1916.
Pohakea Stream near Kailua, 1912-1914.
Kahanaiki Stream in Kailua Valley, near Kailua, 1912.
Kahanaiki Stream near Kailua, 1914-1916.
South Branch of Kahanaiki Stream near Kailua, 19f3—14
North Branch of Kahanaiki Stream near Kailua, 1913-14.
Kahanaiki ditch in Kailua Valley, near Kallua, '1512—13
Kaneohe Stream near Kaneohe, 1914-1916.
Young Mau ditch near Kaneohe, 1914-1916.
Ahlo ditch near Kaneohe, 1914-1916.
Hooleinaiwa Stream near-Kaneohe, 1914-1916.

:
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Kaneohe Stream near Kaneohe, 1914-1916—Continued.
Piho Stream near Kaneohe, 1914-1916.
Kuou Stream near Kaneohe, 1914-1916.
Kuou ditch near Kaneohe, 1914-1916.
Luluku Stream near Kaneohe, 1914-1916.
North Luluku ditch near Kaneohe, 1914-1916.

Kawa Stream near Kaneohe, 1914-1916.

Heeia Stream:

Wing Wo Tai ditch near Heeia, 1914-1916.
Hop Tuck ditch near Heeia, 1914-1916.
Lee ditch near Heeia, 1914-1916.

Haiku Stream near Heeia, 1914-1919.
Reservoir ditch near Heeia, 1914-1916.
Waipig ditch near Heeia, 1914-1916.

Tolekaa Stream near Heeia, 1914-1916.

Waiahole Stream below power house near Waiahole, 1915.

Waiahole Stream near Waiahole, 1911-1916.

Waiahole Stream at Waiahole, near Waikane, 1911-12.
Waihi Stream near Waikane, 1911.
Halona Stream near Waikane, 1911.
Waianu Stream near Waikane, 1911.

Waikane Stream near Waikane, 1911-12.

Kahana Stream near Kahana, 1914-1917.
East Branch of Kahana Stream near Kahana, 1914-1917.

Punaluu Stream at elevation 539 feet, near Punaluu, 1915-1918.

Punaluu Stream at elevation 250 feet, near Punaluu, 1914-1918.

Punaluu Stream near Hauula, 1906-7.

Waihoi Stream near Punaluu, 1915-1917. .

Kaluanui Stream near Hauula, 1906-7, 1915-1917.

Kaipapau Stream near Hauula, 1906-7.

Koloa Stream near Laie, 1914-1918.

Wailele Stream near Laie, 1914-1918.

East Branch of Kahawainui Stream near Laie, 1914-1918.

East Branch of Malaekahana Stream near Kahuku, 1914-1918.

Middle Branch of Malaekahana Stream near Kahuku, 1914-1918.

Kaukonahua Stream:

North Fork of Kaukonahusa Stream near Wahiawa, 1911,

’

11

Right Branch of North Fork of Kaukonahua Stream near Wahiawa,

1913~-

Left Branch of North Fork of Kaukonahua Stream near Wahiawa,

"1913-

South Fork of Kaukonahua Stream above United States Army reservoir,

near Wahiawa, 1911, 1913-1917.

United States Army ditch at reservoir, near Wahiawa, 1914-15.

South Fork of Kaukonahua Stream below United States Army reservoir,

near Wahiawa, 1914-1917.
Wahiawa reservoir ditch near Wahiawa, 1910-11.

MOLOKAI ISLAND

Halawa Stream near Halawa, 1917~
Papalaua Stream near Wailau, 1919—
Wailau Stream:
Waiakeakua Stream near Wailau, 1919-
Pulena Stream near Wailau, 1919-
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Pelekunu Stream near Pelekunu, 1919~

Lanipuni Stream near Pelekunu, 1919~
Waikolu Stream at elevation 650 feet, near Kalaupapa, 1920—-
Waikolu Stream at pipe-line crossing, near Kalaupapa, 1919~

MAUI ISLAND

WEST MATUI

Iao Stream near Wailuku, 1910-1915.
Maniania ditch near Wailuku, 1909-1913.
Waiehu Stream:
South Waiehu Stream near Wailuku, 1910-1917.
South Waiehu ditch near Wailuku, 1912-1915.
North Waiehu Stream near Wailuku, 1912-1917. »
North Waiehu.ditch near Wailuku, 1910-11, 1916—17
Waihee Stream near Waihee, 1910-1912, 1913-1917.

Waihee canal near Waihee, 1910-1912.

Waihee canal at weir, near Wailuku, 1911-12.

Spreckels ditch near Waihee, 1910-1913.

Spreckels ditch at Waiale weir, near Wailuku, 1910-11.
Kahakuloa Stream at Kahakuloa, near Waihee, 1912-13.
Kahakuloa Stream near Honokahau, 1913-14.

Honokahau Stream near Honokahau, 1913-1920.

Honokahau ditch at intake, near Honokahau, 1907-1913.

Honokahau ditch above Honolua Stream, near Honokahau, 1910-11.

Honokahau ditch at Honokawai weir, near Lahaina, 1910-1912,
Honolua Stream at Honolua ranch, 1911.

Honolua Stream near Honokahau, 1913-1917.

Honolua ditch near Honokahau, 1911-12.
Honokawai Stream near Lahaina, 1911; 1912-1917.
Honokawai Stream at weir No. 1, near Lahaina, 1901,

Honokawai ditch near Lahama, 1912-1917; 1918~
Kahoma Stream near Labaina, 1911-12; 1913-1917.

Kahoma Stream at.weir. No. 1, near, Lahama, 1901.
Kahoma Stream at weir No. 2, near Laﬁama, 1901.

Kahoma development tunnel near Lahaina, 1911-1917.
Lahainaluna Stream above pipe-line intake, near Lahaina, 1916~
Lahainaluna Stream near Lahaina, 1911-1916.

Lahainaluna weir No. 1 near Lahaina, 1901.
" Lahainaluna weir No. 2 near Lahaina, 1901. .
.- Lahainaluna ditch near Lahaina, 1913-14.
Kauaula Stream near Lahaina, 1912; 1913-1917.
Kauaula-Stream at weir No. 3, near Lahaina, 1901.

Kauaula ditch near Lahaina, 1911-1917.. -

Kauaula Stream, North Fork, at weir No. 1, near Lahaina, 1901.

Kauaula Stream, South Fork, at weir No. 2, near Lahaina, 1901.
Launiupoko Stream near Lahaina, 1911-1917.

Olowalu Stream near Olowalu, 1913-1916, ..

Olowalu ditch near Olowalu, 1911-

Ukumehame Stream near Olowalu, 1911-12; 1913-1919.

Waikapu Stream near Waikapu, 1910-1917. '
Palolo (Everett) ditch near Waikapu, 1910-1917.
South Side Waikapu ditch near Wa.ika:tpu, 1910-1917.
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EAST MAUI
Koolau ditch region: . ¢
Hanawi Stream near Nahlku, 1914-15; 1921~
Kapaula Stream near Nahiku, 1921~
Waiohue Stream near Nahiku, 1921~ :
West Kopiliula Stream near Keanae, L914~1917 1921~
East Wailuaiki Stream near Keanae, 1913-1917.
West Wailuaiki Stream near Keanae, 1914-1917; 1921
East Wailuanui Stream near Keanae, 1914-1917; 1021~
West Wailuanui Strearh near Keanae, 1913-1917.
Koolau ditch at Nahiku weir, near Nahiku, 1919~
Koolau ditch near Keanae, 1910-1912, 1917-
Koolau ditch at Wahinepe, near Huelo, 1922~
Koolau diteh at Alo division weir, near Huelo, 1908-1911.
Puohakamoa intake of Koolou diteh near H.uelo, 1922~
Spreckles diteh region:
Honomanu Stream:at Haiku-uka boundary, near. Kallnh, 1919—
Honomanu Stream near Keanae, 1913
Haipuaena Stream at Haiku-uka boundary, near Kailiili, 1919
Haipuaena Stream near Huelo, 1910-
Puohakamoa Stream near Huelo, 1910-
East Branch of Puohakamoa Stream at Haiku-uka boundary, near
Kailiili, 1919-
Middle Branch of Puohakamoa Stream'at Haiku-uka boundary, near
Kailiili, 1919-
West Branch of Puohakamoa Stream at Haiku-uka boundary, near
Kailiili, 1919- '
Waikamoi Stream above Wailoa ditch, near Huelo, 1922-
Waikamoi Stream near Huelo, 1910-1922.
East Branch of Waikamoi Stream at Haiku-uka boundary, near Kailiili,
1918
West Branch of Waikamoi Stream at Haiku-uka boundary, near
Kailiili, 1918-
Alo Stream near Huelo, 1910~
Oopuola Stream near Huelo, 1910-1915.
Spreckels ditch at station No. 1, near Huelo, 1910-1913.
Spreckels ditch at station No. 2, near Huelo, 1911-1913.
Spreckels ditch at station No. 3, near Huelo, 1910-1913.
Spreckels ditch at station No. 4, near Huelo, 1910-1913.
Spreckels ditch at station No. 5, near Huelo, 1911-1913.
Spreckels ditch at station No. 6, near Huelo, 1911-1913.
Spreckels ditch below Kaaiea Gulch, near Huelo, 1917-
Spreckels ditch at station No. 7, near Huelo, 1911-1912,
Spreckels ditch at station No. 8, near Huelo, 1911-1913.
Cenfer ditch region:
Manuel Luis ditch at Puohakamoa Gulch, near Huelo, 1917—
Center ditch at Waikamoi, near Huelo, 1918-1922.
Center ditch below' Kolea reservoir, near Huelo, 1922~
Centér ditch near Huelo, 1910-1912.
Hamakua ditch region:
Nailiilihaele Stream, near Huelo, 1910-1912; 1913-1918; 1919~
Kailua Stream at Haiku-uka boundary, near Kailiili, 1918~
Kailua Stream near Huelo, 1910-1912; 1913-1918; 1919-

.
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Hamakua ditch region—Continued.
Oanui Stream near Huelo, 1910-11; 1913-1916.
Hoolawaliilii Stream near Huelo, 1911~
Hoolawanui Stream near Huelo, 1911-
Honopou Stream near Huelo, 1910~
Halehakn Stream at dam near Huelo, 1910-11,
Halehaku Stream weir near Huelo, 1910-1912,
Opana Stream near Huelo, 1910-1912.
Opana ditch near Huelo, 1910-1912.
New Hamakua ditch at Nailiiliheale weir, near Huelo, 1910-1912.
New Hamakua ditch at Honopon, near Huelo, 1918~
New Hamakua diteh at Halehaku weir, near Huelo, 1910-
New Hamakna diteh at station No. 1, near Huelo, 1912.
New Hamakua diteh at station No. 2, near Huelo, 1912,
New Hamakua ditch at station No. 3, near Huelo, 1912.
New Hamakua ditch at station No. 4, near Huelo, 1912.
New Hamakua ditch at station No. 5, near Huelo, 1912.
Old Hamakua ditch at Kailua, near Huelo, 1919-1922. -
Old Hamakua diteh at Honopou, near Huelo, 1918-1922.
Old Hamakna (Kanhikoa) ditch at Opana weir, near Huelo, 1910~
Kaluanui ditch at Punomalei, near Hamakuapoko, 1910-1912.
Lowrie ditch at Opana weir, near Huelo, 1910- .
Haiku ditch at Peahi weir, near Huelo, 1910-1914.
Haiku ditch at Manawai Gulch, near Peahi, 1914~

HAWAIL ISLAND
Hilo group: .
81 stations at elevation 2,700 feet, in forest back of Hilo, 1911-1913.
Olaa flume at Kaumana, near Hilo, 1917-1920.
‘Wailuku River near Hilo, 1911-1913, 1918-1919.
Hilo Boarding School ditch near Hilo, 1918-1919.
Honolii River at Kaiwiki, near Hilo, 1911-1913.
Honolii ditch at Kaiwiki, near Hilo, 1911.
Kawainui River at Kawainui, near Pepeekeo, 1911-12.
4 stations at Piihonua, near Hilo, 1912. ‘
Hamakua group:
Waipio River below Koiawe, near Waipio, 1911-12.
Waipio River below Waima, near Waipio, 1911-12.
Waipio River at elevation 360 feet, near Waipio, 1901-2.
New Hamakua ditch at Waima Stream, near Waipio, 1912.
Lower Hamakua ditch at main weir, near Kukuihaele, 1910-1920.

Upper Hamakua ditch at Puualala and reservoir No. 3 weirs, near

Kukuihaele, 1913-1920.
Kawainui Branch of Waipio River, near Waipio, 1911-12.
Kawainui Stream at elevation 2,120 feet, near Waipio, 1801-2.
Kawainui Stream at elevation 1,435 feet, near Waipio, 1901-2.
Kawainui Stream at elevation 775 feet, near Waipio, 1901-2.

Branch No. 3 of Kawainui Stream at elevation 1,700 feet, near

Waipio, 1901-2.

Branch No. 2 of Kawainui Stream at elevation 1,405 feet, near

Waipio, 1901-2.

Branch No. 1 of Kawainni Stream at elevation 1,380 fee't, near.

Waipio, 1901-2.
Alakahi Stream at elevation 1,200 feet, near Waipio, 1901-2,
Alakahi Stream at elevation 730 feet, near Waipio, 1901-2.
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Hamakua group—Continued.
Waipio River at elevation 360 feet, néar Waipio, 1901—2—Contmued
Koiawe Stream at elevation 610 feet, near Waipio, 1901-2.
Waima Stream at elevation 790 feet, near Waipio, 1901-2.
Waima Stream at elevation 385 feet, near Waipio; 1901-2,
Kohala group:
Honokane Stream—
East Branch of Honokane Stream at’ elevation 1,300 feet, near Hono-

kane, 1901.

East Branch of Honokane Stream at elevation 770 feet, near Hono-
kane, 1901. )

West Branch of Honokane Stream at elevation 1,370 feet, near Hono-
kane, 1901.

West Branch of Honokane Stream at elevation 775 feet, near Hono-

kane, 1901,
Kohala ditch above Honokane guleh, near Kohala, 1908-1918.

Kohala ditch at Awini weir, near Kohala, 1907-1917.
Kohala ditch at Niulii weir, near Kohala, 1907-1917.
" » Kehena ditch at Honokane mauka, near North Kohala, 1912-13.
* Kehena ditch near Kohala, 1917-1919.
Kau group:
3 Waiohinu Springs, mauka station, near Naalehu, 1917-18.
“Waiohinu Springs, makai station, near Naalehu, 1917-18.

GAGING-STATION RECORDS

ISLAND OF KAUAI
WAIMEA RIVER BELOW KEKAHA DITCH INTAKE, NEAR WAIMEA, KAUAIL

Locarion.—In Waimea Canyon, 8 niiles by trail north of Waimea, at camp
No. 1, 500 feet below Kekaha ditch intake.

RECORDS AVAILABLE.—July 24, 1921, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 40 feet below gage.

CHANNEL AND coNTROL.—Bed composed of boulders. Right bank vertical
rock wall, 1,100 feet high. Left bank sloping and boulder-strewn; not

.subjeet to overflow. Control composed of boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
12.0 feet at 10.30 p. m. January 31 (discharge, from extension of rating curve,
1,800 million gallons per day or 2,790 second-feet) ; minimum stage recorded,
0.88 foot for several hours June 26-28 (discharge, 0.4 million gallons per day
or 0.6 second-foot).

Diversions.—Entire low-water flow, except leakage through dam, is diverted
into Kekaha ditch at intake 500 feet above station.

" ReGuLATION.—By diversion only.

Orsuct oF sraTioN—To determine amount of flow not dxverted into Kekaha
ditch.

UriLizatioN.—Low-water flow used for irrigation of rice and taro.

Accuracy.—Stage-discharge relation changed several times during year. Three
rating curves used, all fairly well defined below 250 million gallons per day.
Operation of water-stage recorder satisfactory. Daily discharge ascer-
tained by applying to rating table mean daily gage height obtained from
recorder graph by inspection or, for days of considerable fluctuation in stage,
by averaging discharge for intervals of the day. Records fair except those
for high stages, for which they are poor.



16

SURFACE WATER SUPPLY OF HAWAII, 1921-1922

Y

Discharge measurements of Waimea River below Kekaha ditch intake, near Waz'meb
Koauai, during the year ending June 30, 1922

v

Dischaxge Discharge

Made b, l?age Mil D Made b l?agﬁ Milli
Date ade by— eight _t Million ate ade by— eight _| Million
(feet) S%‘;%’gd gallons (feet) Sefe%ltld gallons
per day 1 per day
July ‘24 | E. M. Pickop..| 1.35| 3.2 2.1 | Feb. 10 | E. M. Pickop._| 2.17 | 56 36.5
-Aug. 22 | B.F. Rush__._. 1.24 .85 .55 || Mar. 30 | 8. B. Hall...___ 1.14 4.3 2.8
Oct. 10 | M. H. Carson__| 1.21 1.4 .9 1| May 19 | E. M. Pickop..| 1.01 1.15 .75

Nov. 21 |..__. do- . 1.22 1.6 1.05

Discharge, in million gallons per day, of Waimea River below Kekaha ditch intake,
near Waimea, Kauai, for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1.4 0.6 | 235 2.4 L4 48 908 28 2.9 0.8 0.7
26 .61 98 11.2 L2) 31 567 12.0 2.9 .8 .6
2.4 .6 27 5.2 L1| 22 387 7.3 30 -8 .6
1.5 .6 4.2 1.6 7.1 17.5 | 231 17.1 27 .8 .6
61 .6 1.2 1.2 1L9f 90 [168 32 3.3 37 .6
4.6 .6 16 2.9 1.2 83 98 220 24 47 .6

.6 .61 21 11 1.2] 16.9 | 104 199 72 3.0 .6
.6 .6 2.0 1.0 11 88| 82 249 106 2.6 .6
.6 .6 1.1 1.0 L1 6.4 | 51 306 16.4 | 16.3 .8
.6 .6 1.0 LO 1.2 3.0 37 223 3.6 2.6 .8
.6 .6 L0 1.0} 23 1.2 49 146 3.0 21 .6
37 .5 1.0 1.1 201 1.2 125 182 29 .6 .5
30 .5 L0 1.4 ] 115 11| 48 72 41| 10.6 .5
7 .5 1.0 1.2].8 12| 88 30 35 .7 .5
.6 .5 L0 1.1} 120 1.5] 61 123 17.0 .7 .5
.6 .5y L0 1.1 258 L5 24 8.0 3.3 .7 .5
.6 .8 L1 1.0 | 134 L5 177 122 4.9 7 .5
.6 13.4 L1 LO| 4 1.4 9.2 6.4 31 .6 .5
.6 13 11| 60 7.1 L2 5.4 | 36 9.2 .6 .4
.6 .5 L1 5.0 29 39 4.2 4.9 | 116 .6 .4
.6 .3 L1 1.5] 61 385 3.2 36| 73 .6 2.3
.61 39 L1| 51 742 192 12.0 3.0 3.4 .6 5.6
.6} 16.3 111326 478 60 45 10.4 7| 56 .5
.6 L2 1.8 72 630 32 4.7 3.4 7272 7.5
8.1 .6 5.4 8.1 388 133 3.2 3.2 L1 77 7.0
LS .5 57 16.3:| 230 213 | 3.2 3.0 .9 | 159 L2
.6 .5 2.3 3.8 115 189 184 2.9 .8 | 47 .4
34 8.6 L1 3.7| 60 375 126 2.9 .8 3.6 .4
7 14 L0 2.4 56 285 2.9 .8 .8 .4
.6 16.7 -8.-2 141 54 ' | 386 2.9 .8 .7 .4
N 3 I 41 |- 34 698 2.9 |ccanean P A SO,

Monihly discharge of Waimea River below Kekaha ditch intake, near Waimea,
Kauai, for the year ending June 30, 1922

Discharge Total run-off
Month Million gallons per da.
oty Second- | wiflion
feet Acre-feet
(mean) | gallons
Maximum | Minimum | Mean

23 L3 4.44 6.87 35.5 109
61 .6 7.09 11.0 220 675
-39 .5 3.68 5. 69 110 - 339
235 1.0 15.7 24.3 437 1,490
3% L0 ©19.6 30.3 580 1,800.
742 L1 121 187, 3, 750 11, 500
698 11 107 166 3, 330 10, 200
908 3.2 123 190 3,440 10, 600
306 2.9 59.5 92.1 1,840 5, 660
116 .7 181 28.0 544 1,670
272 .6 4.1 37.3 748 290
7.5 .4 1.24 1.92 31.1 114
The Period.- -« acceeeeeemncs - % B IO 15,100 46,400
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EKAUAIKINARA STREAM NEAR WAIMEA, KAUAI ' !

LocarioN.—1 mile east of Kokee, 12 miles north of Waimea (20 miles from Wai-
mea by road and trail), and 200 feet above Kokee-Mohihi trail. ‘

RECORDS AVAILABLE.~—July 1, 1919, to June 30, 1922. Miscellaneous measuﬁp«

.~ ments 1911-1916. ) !

GageE.—Stevens continuous Water-sta.ge recorder. -

DIsCHARGE MEASUREMENTS.—Made by wading or from cable at gage. !

CHANNEL AND CONTRoOL.—Rocky boulder-strewn bed and- high rocky ban]*s
Control compesed of large boulders. Subjeet to shift during high floods.|

EXTREMES OF DISCHARGE.—Maximum stage not known; probably occurred
January 31; minimum stage recorded, 1.71 feet at 2 p. m. October 23
(discharge, 0.17 million gallons per day or 0.26 second-foot).

1919-1922: Maximum - stage ' tecorded,8:30" feet ' Decémber 24; “1920
(discharge, 380 million gallons per day, or 588 second-feet), minimum dis-
charge recorded in October, 1921.

D1verstons.—None. ) : . o

RecoLAaTION.—None. A -

OBIECT oF 8TATION.—To0 determine feasibility of high level (3, IOQ:feet) d1ver-
sion to serve semiarid Territorial lands now idle on aceount of chk -of water.”

UTiLizaTioN.—After it reaches Waimea vaer low-water flow is used fer power
and irrigation.

Accuracy.—Stage-discharge relation changed February 27. Ratmg curve
used June 1 to February 27, fairly well defined below 14 million gallons
per day; curve used February 28 to June 30, fairly well defined below 30
million gallons per day. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by applying to rating table mean daily gage
height obtained from recorder graph by inspection or, for days of consider-
able fluctnation in stage, by averaging. diseharge for intervals of the day.
Records June 1 to February 27. fair below 14 million gallons per day and
poor above that quantity; records February 28 to June 30; fair below '30
million gallons per day and poor above that quantity.

Discharge measurements of Kauaikinana Stream near Waimea, Kauai during the
year ending June 30, 1922

Discharge '  Discharge
Date Made b f?gift - Made b l?'aglft
a o by— (e Million || Date adeby— \Pew Million
. (feet) Seg:xtld- gallons e : (feet) Se!ce:xgd- ‘gallons
per day || . perday

July 17 | E. M. Pickop --| 1.82| 0.55 0.35 |[Nov. 20 | M. H. Carson..| 1.93| 115 0.75
Aung. 28 do .3 .2 [[Feb. 3| E. M. Pickop..| 2.92| 18.3 ;
Oct. '8 | M. H. Carson..| 1.92 9 .6 .
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KAWAIKOI STREAM NEAR WAIMEA, XAUAI

LocaTioN.—3 miles northeast of Eric Knudsen’s mountain house and 21 miles
by road and trail from Waimea. Y

RECORDS AVAILABLE.—April 13, 1909, to July 11, 1917, and July 1, 1919, to
June 30, 1922. No record of value from December 17,1916, to July 3, 1919.

GAGE.*Stevens continuous: water-stage recorder installed August 4, 1919,

- Staff gage April 13, 1909, to May 26, 1910; Friez water-stage recorder
May 28, 1910, to October 11, 1911; Barrett and Lawrence water-stage
recorder October 11, 1911, to August 4, 1919.

DiscaEARGE MEASUREMENTS.—Made by wading or from cable near trail-crossing
300 feet downstream. .

CHANNEL AND coNTROL.—One channel at all stages; straight for 100 feet above
and below station. Banks high and wooded. Control composed of rock
ledge and boulders; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.06 feet at
10.30 p. m. January 31 (discharge, 1,020 million gallons per day or 1,580
second-feet); minimum stage recorded, 1.28 feet for several hours Sep-
tember 15 (discharge, 1.3 million gallons per day or 2.0 second-feet).

1909-1922: Maximum stage recorded, 15.2 feet December 18, 1916 (dis-
charge not determined); minimum discharge recorded in September, 1921.

DiversioNs.—None.

RecuLaTioN.—None.

OmJecT oF sTATION.—To determine feasibility of diverting flood water into
high level (3,100 feet) ditch to serve Territorial lands now idle on account
of lack of irrigation.

UrrLizaTioN.—After it reaches Waimea River, low water is used for power and
irrigation.

Accuracy.—Records for this station published below for the period July 1,
1919, to June 30, 1921, supersede records previously published. Stage-
discharge relation changed frequently. Three rating curves used, all well
defined between 2 and 200 million gallons per day; extended above 200
million gallons per day. Operation of water-stage recorder satisfactory
except during periods noted in footnote to tables of daily discharge. Daily
discharge ascertained by applying to rating table mean daily gage height

* obtained from recorder graph by inspection or, for days of considerable
fluctuation in stage, by averaging discharge for intervals of the day-
Records good except for unusually high stages.

Discharge measurements of Kawaikoi Stream near Waimea, Kauai, during the
year ending June 30, 1922

Discharge - Discharge
Ga

Gage height
Date | Made by— |height Million | Dste | Madeby— |TeE Million
(feet) Sefceg!t:d- gallons Se“;:rt‘d' gallons
per day per day
July 18 | E. M. Pickop...| 2.36 35 22.6 | Nov. 20 | M. H.Carson...] 1.86 12.6 8.1
Aug. 28 ... L [, 1.40 3.3 2.1 || Feb. 4 | E.M, Pickop...| 2.58 49 81.5

Oct. 8| M.H.Carson__.| 1.84 "9 9.8
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Note.—Braced figures show mean discharge for periods indicated;

height record, by comparison with flow of adjacent strearus.
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Monthly discharge of Kawaikoi Stream near Waimea, Kauaz, for the years ending
June 30, 1920-1922

Discharge Total run-off
Month Million gallons per day
Second- | ppigion §
feet Acre-feet
. (mean) gallons
Maximum | Minimum | Mean
JUly . o ee 1) N T 10.3 15.9 321 980
August_...._ 60 2.3 8.18 12.7 254 778
September 60 18 6.70 10.4 201 617
.October__._.___.__ b S I, 5.30 8.20 164 504
November 39 1.6 5. 67 8. 77 170 522
......... 147 1.6 22.3 34.5 693 2,120
......... 194 8.6 4.5 68.9 1,380 4,230
_______ 30 3.8 7.45 115 216 663
__________ 202 3.2 56.1 86.8 1,740 5,340
70 4.1 11.9 18.4 358 1, 100
28 2.7 5.25 8.12 163 499
34 2.6 7.99 12.4 240 736
b1 A 16.1 4.9 5, 900 18, 100
56 2.7 12.2 18.9 379 1,160
106 25 20.6 319 639 1, 960
99 6.4 23.9 37.0 716 2, 200
99 4.9 16.8 26.0 521 1, 600
167 7.2 36.3 56.2 1,090 3, 340
401 10.1 54.3 84.0 1, 680 5, 170
899 12.2 159 246 4,920 15, 100
52 6.1 13.0 20.1 363 1,120
193 6.0 34.0 52.6 1, 050 3,230
100 5.6 16.9 26.1 1, 560
8.1 2.2 3.78 5.85 117 360
46 L9 5.98 9.25 . 179 551
899 1.9 33.3 51.5 12,200 37, 400
July 51 L7 8.79 13.6 272 836
Augu 46 1.9 6.55 10.1 203 628
September.__... 29 14 3.04 6.10 118 363
October-..__.._. 77 2.1 10.0 15.5 311 951
236 2.9 21.0 32.5 631 1,930
336 2.8 54.5 84.3 1,690 |* 5, 180
358 4.2 46. 8 72.4 1,450 4, 450
366 7.5 48.5 75,0 1,360 4,170
..................... 30.2 46.7 935 2,870
117 50 20.8 32.2 623 1,910
146 4.5 20.9 32.3 648 1,
25 2.6 4.81 7.4 144
366 1.4 2.0 35.6 8,380 25,700

WATJAKOALI STREAM NEAR WAIMEA, KAUAX

LocaTtioN.—150 feet below Kokee-Mohihi trail, a quarter of a mile below Waia-
koali camp, and 12 miles northeast of Waimea (22 miles from Waimea by
road and trail).

REcoRrDs AVAILABLE.—April 13, 1909, to December 4, 1912, and July 1, 1919,
to June 30, 1922. Occasional measurements 1913 to 1917 reported as mis-
cellaneous.

Gage—Stevens continuous water-stage recorder installed July 30, 1919. Staff
gage April 13, 1909, to December 4, 1912.

DiscBARGE MEASUREMENTS.—Made by wading or from cable near trail.

CHANNEL AND coNTROL.—Channel a series of pools with mud and silt bottom
divided by rapids of boulders and cobblestones. High sloping banks
covered with ferns and underbrush. Control, large boulders; shifts slightly.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.80 feet at
10.15 p. m. January 31 (discharge, 190 million gallons per day or 294
second-feet); minimum stage recorded, 1.10 feet for several hours Sep-
tember 15 and 16 (discharge, 0.4 million gallons per day or 0.6 second-foot).

1909-1922: Maximum stage recorded during period of record, 8.60 feet
January 16, 1921 (discharge, 304 million gallons per day or 470 second-
feet); minimum stage recorded, 1.45 feet (old staff gage) November 29,
1909 (discharge, 0.4 second-foot or-0.3 million gallons per day).

Diversions.—None.

ReGuLaTiION.—None.

OBiecr oF sraTioN.—To determine feasibility of diverting flood water into
high level (3,100 feet) ditch to serve Territorial lands new idle on account
of lack of irrigation.

UrivizaTion.—After it reaches Waimea River low water is used for power and
irrigation.

Accuracy.—Stage-discharge relation changed slightly on October l Two rat-
ing curves used, both fairly well defined between 0.5 million gallons per
day and 30 million gallons per day. Operation of water-stage recorder
satisfactory. Daily discharge ascertained by applying to rating table
mean daily gage height obtained from recorder graph by inspection or,
for days of considerable fluctuation in stage, by averaging discharge for in-
tervals of the day. Records good except for high stages.

Discharge measurements of Waiakoali Stream near Waimea, Kouai, during the
year ending June 30, 1922

Discharge ’ Discharge
Dati Magde b; !?ﬁ Date Made b }?aggt
ate ade by— eight| : al ade by— . | heigl .
{feet) |Second-| Million : (fest) |Second-| Million
feot | gollons Tost gallons
per day per day
July 18 | E. M. Pickop...| 1.54 ‘3.7 2.4 || Nov. 19 { M. H, Carson...| 2.27 13.5 87
Aug. 23 |..... doo...._... 1.20 .9 .6 || Feb. 4| E.M. Pickop...| 2.52 | 147 9.6
8 |J. E. Stewart....| 1.48 2.3 1.5
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MOHINI STREAM AT ELEVATION 8,500 FEET, NEAR WAIMEA, KAUAI

LOCATION —At upper trail crossing, at elevation 3,500 feet, 4 miles west off
Kokee (6 miles by trail), and 24 miles by road and trail from Waimea.

RECORDS AVAILABLE.—August 12, 1919 to June 30, 1922. ‘Fragmentary records
at old station 2 miles downstream, from April 13, 1909, to December 31;
1912, Records valueless August 12, 1919, to June 12, 1920.

Gace—Stevens.continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from céible 260 feet' below
gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for 300 feet above
and 100 feet below station. Bed composed of mud and silt except at low«
water measuring section where it is composed of boulders. Right bank
sloping and covered with ferns and brush; subject to overflow for abouf
30 feet during extremely high stages. Left bank steep and fern-covered; not
subject to overflow. Control at boulder rapids 60 feet below gage; sub;ecﬂ
to shift through collection of débris.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year ending June
30, 1921, 6.91 feet at 1.35 p. m. January 16 (discharge, about 520 million-
gallons per day or 805 second-feet) ; minimum stage recorded, 0.84 foot from -
3 to 6 p. m. June 27 (discharge, 0.3 million gallons per day or 0.5 second-foot),

Maximum stage recorded during year ending June 30, 1922, 4.92 feet at
8.50 and 10.30 p. m. January 31 (discharge, 275 million gallons per day or
425 second-feet); minimum discharge recorded, 0.2 million gallons per day
or 0.3 second-foot, from 4 to 6 p. m. July 16, 2 to 5 p. m. September 14, and

¢« noon to 3 p. m. September 15. !

1919-1922: Maximum stage recorded, 6.91 feet at 1.35 p. m. January 16,
1921 (discharge, about 520 million gallons per day or 805 second-feet)}
minimum discharge recorded, 0.2 million gallons per day or 0.3 second—foot;
from 4 to 6 p. m. July 16, 2 to 5 p. ' m. September 14, and noon to 3 p. m.
September 15, 1921. '

DIVERSIONS ~—None. ® :

RiEGuLATION.—No artificial regulation. Stream is a series of long pools and
short rapids, and heads in the Alakai swamps.

OBJECT OF sTATION.—To determine feasibility of diverting flood water into high
level (3,100 feet) ditch to serve Territorial lands now idle on account of lack
of irrigation.

UTiLizaTioN.—After it reaches Waimea River low-water flow is used for power
and irrigation.

Accuracy.—Stage-discharge relation changed frequently during period June 12,
1919, to June 30, 1922. Four rating curves used, all fairly well defined
between 0.5 and 100 million gallons per day; extended above 100 million
gallons per day. Operation of water-stage recorded satisfactory except
during periods noted in footnote to tables of daily discharge. Daily disr
charge ascertained by applying to rating table mean daily gage height ob-
tained from recorder graph by inspection or, for days of considerable fluctua~
tion in stage, by averaging discharge for intervals of the day. Records fair
except those for high stages which are subject to error.
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Discharge measurements of Mohihi Stream at elevation 3,500 feet, near Waimea,
Kauai, during the years ending June 30, 1920-1922

. Discharge Discharge
Dat Made b Eagg Dat: Made b I(l}agﬁt
ate ade by— eight i ate ade by-— eig]
(feet) | Second-| Mijtion (fect) |Second-| Mlion
fest per day feet per day
1919
Sept. 29 | W. V, Hardy_..| 1.07 0.9 0.6 3.0 1.95
Oct. 14 | 8. Takabayashi.| 1.21 1.35 .9 2.8 L85
Dec. 14 |--... [ 1y S, 1.30 1.75 1.15
. 14.4 9.3
1.96 | 16.2 10.5 . 5.2 3.4
.51} -53 3.4 . 3.7 2.4
1.06 1.2 .8 . 3.2 2.1
110 1.05 .7 Aug. 23 {.___. { S, .84 .6 .4
1.20 1.7 1.1 Oct. 8 J. E. Stewart.__| 1.17 3.4 2.2
3 168 21.4 13.8 || Nov. 20 | M. H, Carson-.| 1.30 | 6.2 4.0
July 28 1.14 1.15 .75
29 1.41 4.1 2.7 1922
Aug. 24 1.87 | 29.5 19.1 Feb. 4| E. M. Pickop...| 1.88| 15.0 9.7

Discharge, in million gallons per day, of Mohihi Stream at elevation 3,600 feet, near

. Waimea, Kauaz, for the years ending June 30, 1920-1922

Day June Day June Day June
1919-20

1 -

bR R,

3 6.2

4 3.5

SRR I 2.5

6. - - 2.7

(S PR 2.8

- I, - 1.9

L, 11
b 1) T .9
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Monthly discharge of Mohihi Stream at elevation 3,500 feet, near Waimea, Kauaf,
for the years ending June 30, 1921 and 1922

Discharge Total run-off
Month Million gallons per day
Second- .
foot | MIOR | Acroteet
Maximum | Minimum | Mean (mean)
1920-21
0.6 2.51 3.88 77.8 239
.7 4.16 6.44 129 396
L3 5. 43 8.40 163 500
L5 4,72 7.30 146- 449
.9 6.48 10.0 194 597
2.7 14.9 23.1 463 1, 420
3.1 44.0 68.1 1,370 4,190
L7 5.20 8.05 146 447
- 7.10 11.0 220 675
- 3.40 5.26 102 313
1.30 2.01 40.4 124
. L15 178 34.4 106
.3 844 13.1 3,080 9, 460
.2 1.93 2.99 59.8 184
.4 1.73 2. 68 53.6 165
.2 .98 1,52 29.4 90
.2 3.00 4, 64 93.1 285
.3 4.49 6. 95 135 413
.6 13.2 20. 4 408 1,260
1.0 12.4 16.2 386 1,180
1.8 111 17.2 311 954
1.0 6.70 10. 4 208 637
.7 2.61 4.04 78.4 240
.6 3.23 5. 00 100 307
............ .74 1.14 22.2 68
2 5.16 7.98 1,880 5,780

KOAIE STREAM AT ELEVATION 3,700 FEET, NEAR WAIMEA, KAUAIL

LocaTion.—At elevation 3,700 feet, 4 miles east of Mohihi station, 1 mile below
swamps, and 13 miles northeast of Waimea (27 miles by trail from Waimea
by way of Kokee).

RrEcorps avarLaBLE.—July 1, 1919, to June 30, 1922.

Gage—Stevens continuous water-stage recorder, installed September 5, 1919. |

DiscBARGE MEASUREMENTS.—Made by wading or from cable 200 feet above gage.

CHANNEL AND coNTROL.—Channel covered with boulders and cobblestones and
flanked by high banks; straight for 100 feet above and 400 feet below gage.
Control is bedrock across stream, forming low falls; right end is low and
blocked by cobblestones and boulders which may shift. Control too wide
to be very sensitive at low stages.

EXTREMES OF DISCHARGE.—Maximum stage recdrded during year, 2.78 feet at
10 p. m. January 31 (discharge, 892 million gallons per day, or 1,380 second-
feet); minimuin stage recorded, 0.40 foot at 5 p. m. June 29 (discharge, 2.0
million gallons per day, or 3.1 second-feet).

1919-1922: Maximum stage recorded, 5.70 feet January .16, 1921 (dis~
charge, about 3,750 million gallons per day? or 5,800 second-feet?); mini-
mum stage recorded, 0.39 foot September 28, 1919 (discharge, 1.3 million

. gallons per day or 2.0 second-feet). ’ ‘

Diversions.—None.

ReEauLaTION.—None. :

OssECT OF STATION.—To determine amount of flood water available for storage
for use in irrigating high level lands above’ Waimea and Kekaha., - :

2 A revision of the discharge previously published, based on later high-water discharge measurements.
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UriLizaTion.—After it reaches Waimea River low-water flow is used for power

and irrigation.’

Accuracy.—Discharge records for this station published below for the years

ending June 30; 1920 and 1921, supersede previously published records.
During the period July 1, 1919, to June 30, 1922, stage-discharge relation
changed occasionally during floods. Two rating curves used, both fairly
well defined between 2 and 400 million gallons per day. Indirect method
for shifting control used July 1 to November 24, 1921. Operation of water-
stage recorder satisfactory except during periods indicated in footnote to
tables of daily discharge. Daily discharge ascertained by applying to rating
table mean daily gage height obtained from recorder graph by inspection or,
for days of considerable fluctuation in stage, by averaging discharge for,
intervals of the day, except for period for which shifting-control method was
used. Records good except those for unusually high stages and those esti-
mated or obtained by shifting-control method.

Discharge measuremenis of Koaie Stream at elevation 3,700 feet, near Waimea,

Kauat, during the year ending June 30, 1922

Digcharge Discharge
Dat Made b heeiaghet D: Made b heﬁet
ate e by— g ; ate e by— | heig

(feot) [Secona-| Mition (teet) | Second-| Million
feet | or day feet per?lay

July 19 E. M Pickop-.| 0.60 8.8 6.7 || Nov. 24 | M, H. Carson..| 0.72 16.2 10 5

Aug. 22 |_____do.—.._...._ .66 12.3 8.0 || Feb. 5| E. M, Pickop..., 1.00 60 3.5
Oct. 9 J. E Stewart._. .56 5.2 3.4 || Mar. 29 | 8. B.Hall..__.. .46 1.85

Discharge, in million gallons per day, of Koaie Stream at elevation 3,700 feet, near

Waimea, Kauai, for the years ending June 30, 1920-1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1919-20
3.3 2.8 1.9 | 12.8 2.2 1.9 2.8 2.2 2.3
2.8 3.0 48 6.6 2.2 1.9 1.8 2.1 2.1
8 3.2 3.6 | 212 5.6 2.1 1.8 27 2.1 2.0
2.8 2.6 21 5.6 2.0 1.8 40 2.0 19
8.1 3.9 9.4 6.6 2.0 1.8 12.8 2.0 22
9.4 129|120 B3| 45 20| 50) 78| 19 7.2
13.7 3.0| 14.6 3.8| 46 2.2 10.3 3.4 19 3.2
19.0 2.4 4.4 8.8 2.1 50 2.8 1.9 2.3
75 2.2 8.3 28 2.0} 1L1 2.7 1.9 2.0
8.3 21 8.4 23 31 1.9 21 2.4 2.0 8.3
4.4 421 22 61| 63 44 2.2 1.9 15,8
3.6 3.9 8.3 3.9 8.3 | 2056 2.2 1.9 23
3.2 2.6 5.0 1 3.4 | T 2.3 1.9 22
2.7 2.1 3.2 2.7 9 27| 111 2.7 1.9 19.0
2.3 2.0 2.7 2.7 1?6 2.4 5.6 3.0 1.8 8.3
2.3 1.9 2.4 2.4 165 2.0 3.6 2.7 18 33
2.3 1.9 2.2 26| 75 2.1 9.0 2.4 1.8 30
21 1.9 2.1 2.8 18.0 21| 7 27 1.9 7.2
20 2.1 2.0 2.6 9.4 2.0 | 130 8.8 3.0 3.4
3.2 2.7 1.9 2.3 7.2 1.81 21 6.1 2.8 3.0
3.2 3.4 2.0 210 27 1.8 | 24 16.3 2.3 2.4
2.4 2.6 2.3 2.2 20 19| 49 26 3.3 2.8
2.0 4.2 2.3 2.8 6.1 1.8 84 13.7 3.8 4.4
1.6 3.3 50 2.6 3.6 1.9 29 6.6 6.6 3.2
1.8 3.3 2.8 2.3 3.3 2.1 44 3.8 3.4 2.4
1.5 2.4 2.4 2.8 3.2 3.4 24 3.8 50 2.4
1.4 31 2.7 3.3 3.0 3.0 120 2.8 3.9 3.0
14| 39 2.4 8.3 2.7 2.3 7.2 2.7 2.8 8.8
24| 13.4 21( 28 2.6 21 5.0 2.7 2.4 12.8
3.3 3.8 2.1 41 2.4 . 8.4 2.4 33 3.9
........... 281._....] 163 2.4 3.2 el 27 il

66289——-261‘—-—WSP 555——3
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Monthly discharge of Koaie Stream at elevation 3,700 feet near Waimea, Kauai,
Jor the years ending June 30, 1920-1922

Discharge Total run-oft
Month Million gallons per day Second | prition
feet all Acre-feet
i ini (mean) | 8aBOmS
Maximuin { Minimum | Mean
8.39 13.0 s 260 798
............ 6. 45 9. 98 ¢ 200 617
1.4 7.14 1L0 |, 214 657
1.9 5. 65 8.74 175 538
L9 8.31 12.9 249 . 765
L9 14.6 22.6 454 1,390
2.4 28.5 410 823 2, 520
1.8 4. 51 6.98 131 . 1
L8] 314 48,6 973 2,
2,2] .84 13.1 253 o777
L8 2. 59 4.01 80. 2
19| . 88| 136 264 810
L4 | 1L1 17.2 4, 080 12, 500
2.2 9.36 4.5 290 890
2.7 17.3 26.8 536 1, 650
5.0 21.2 32.8 636 1, 950
3.3 16. 6 25.7 516 1,
2.6 20.9 32:3 626 1,920
2.6 3.5 48.7 975 3, 000
6.1 136 210 4,210 12, 600
3.1 7.62 11.8 213 656
2.8 14,0 217 435 1,
4.2 16.2 25.1 485 1,490
2.8 5. 86 9.07 182
2.7 6.96 10.8 200 6841
2.2 25. 5 39.5 9, 310 28, 600
2.3 L1 |} 17.2 344 1, 060
2.4 8.88 13.7 276 845
September. _ 1.9 L4 115 222 682
October.___ L8 8.59 13.3 266 817
94 2.1 9.83 15.2 295 905
241 2.0 34.2 52.9 1,060 3,250
278 2.2 34.1 52.8 1,060 3, 240
272 2.6 28.6 4.3 800 2, 460
90 2.0 20. 5 31.7 . 637 1, 950
41 2.0 9.28 14. 4 , 278 854
120 2.2 15.3 23.7 474 1,460
21 2.1 4.38 6.78 131 © 403
278 1.8 16.0 4.8 5, 840 17, 900

+ See footnote to daily-discharge tables.
WAIALAE RIVER AT ELEVATION 8,700 FEET, NEAR WAIMEA, KAUAIL

LocaTtioN.—A¢t elevation 3,700 feet, 2 miles below swamps and 15 miles by trail
northeast of Waimea, by way of Gay’s mountain house.

RecorDps avamuasre.—January 26, 1920, to June 30, 1922, at present site;
August 1,'1910, to January 25, 1916, at old site 2 miles downstream.

GaGE.—Stevens eontinuous water-stage recorder.

DiscaArRGE MEASUREMENTS.—Made by wading.' .

CHANNEL AND cONTROL.—Channel rocky boulder-strewn bed with steep high
banks; straight for 300 feet above and 100°féet below station. Control solid
rock shoulder about-15 feet below well intake.

ExXTREMES OF DISCHARGE.—Maximum stage re¢orded during year, 4.40 feet at
9.15 p. m. January 31 (discharge, about 1,320 million gallons per day or
2,040 second-feet); minimum stage recorded, 0.80 foot 4 p. m. to 10 p. m.
September 14 (discharge, 1.6 million gallons per day or 2.5 second-feet).

1920-1922: Maximum stage recorded, 8.44 feet January 16, 1921 (dis-
charge, estimated 4,500 million gallons per'day or 6,960 second-feet); mini-
mum discharge récorded on September 14, 1921.

DiversioNs,—None.
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ReguLATION.—None.

Oriect oF sTATION.—To determine amount of flood water available for storage
for use in irrigating high level lands above Waimea and Kekaha.

UriLizatioN.—After it reaches Waimea River low-water flow is used for irriga-
tion.

Accuracy.—Stage-discharge relation changed November 22 and December 21.
Rating curve used November 23 to December 21, fairly well defined between
3.6 and 200 million gallons per day; curve used for remainder of year, well
defined between 2 and 200 million gallons per day. Operation of water-
stage recorder satisfactory. Daily discharge ascertained by applying to
rating table mean daily gage height obtained from recorder graph by in-
spection or, for days of considerable fluctuation in stage, by averaging dis-
charge for intervals of the day. Records good for low.-and medium stages
except for period November 23 to December 21, for which they are fair;
high-stage records subject to error.

Discharge measurements of Waialae River at elevation 3,700 feet, near Waimea, )
Kauat, during the year ending June 30, 1922

Discharge Discharge
Dat: Made b l?"lgﬁt . Date Made b, l??g!elt
ate e by— eig] 2 e by— eig] +

(feet) |Second- 1;’5{”“ N (fest) |Second-| Million
Teet ons fet |&8-0mS
per day per day

July 20 | E. M. Pickop_.| 0.99 5.4 3.5 || Nov.23 | M. H.Carson__| 2.13 | 183 118
Aug. 22| . __ do_.....___.| 1.14 9.8 6.3 || Feb. 7| E. M. Pickop..| 1.33 24.8 16.0¢
Oct. 9| J.E.Stewart.__| .99 5.3 3.4 || Mar. 30 | M. H. Carson._| .88 3.7 2.4

Discharge, in million gallons per day, of Waialae River at.elevation 3,700 feet, near
Waimea, Kauai, for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
10.8 3.9 2.2 9% 4.1 6.4 17.9 | 362 4.4 2.2 2.1 3.0
17.2 | 36 211 38 5.9 4.8 6.2 | 115 3.9 2.4( 20 3.1
28 7.4 2.1 19.4 5.0 4.6 4.4 1111 3.6 2.8 2.1 3.0
15.4 5.3 21 10.4 4.8 6.2 3.9, 39 4.6 2.4 3.2 2.9

6.5 | 20 2.4 5.1 3.6 4.8 70 24 41 30| 2 4.3
3.8 4.6 3.6 5.1 3.0 4.1 4 9.9 1 112 8.4 10.0 41
2.9 3.2 3.0 9.3 2.8 3.8 856 17.4] 42 6.2 4.6 3.2
5.6 2.8 2.5 5.3 2.5 3.5 5.1 9.3 68 4.4 1,2 2.9
3.9 2.4 22 3.8 24 3.5 4.4 5.8 45 . 3.9{ 85 9.5
3.0 2.4 2.2 3.1 2.6 4.5 3.6 48| 71 3.4 8.2 4.4
2.6 8.1 2.2 2.8 25| 31 3.2 84| 46 8.2 5.1 3.2
23| 32 2.0 2.5 281 36 3.0| 141 74 11. 4 3.4 2.8
2.2 1L0 1.9 2.3 30| 21 2.8 591 25 46{ 2.8 2.5
2.0 3.6 1.8 2.2 28| A4 2.6 13.0 7.41 20 2.5 2.3
2.0 2.6 L7 2.2} 25 8.5 2.6 68 5.9 5.6 23 2.4
2.0 2.3 1.9 2.2 23| 63 2.6 4.4 501 3.6 2.2 2.2
44 22| 10.8 2.2 22| 12.8 2.6 3.8 7.1 3.5 6.6 2.2
35 25| 25 2.2 2.2 6.9 2.6 3.5 4.3 4.1 4.4 2.0
5.1 7.2 4.6 22| 5.6 5.6 3.4 3.2 36| 3.1 3.4 2.0
12.1 5.0 2.8 2.2 4.3 514 38 3.0 3.1} 25 3.1 2.1
43 3.5 4.8 2.1 9.5 50 123 29| 30] 1.0} 41 7.0
5.0 4.6 27 2,21 125} 298 36 12.6 2.9 4.4 3.8 3.4
3.4 3.0 12.8 3.3 | 656 135 10.9 7.3 2.8 34| 2 2.5
2.9 2.5 65| 13.0] 9.6]217 8.3 3.8 2.6 29119 2.2
2.8 2 46| 23 56| 8 36 3.2 2.47 43| 189 2.0
2.4 4.4 3.0 32 771 22 41 2.9 2.3 3.2| 43 2.0
22 2 4.2 5.3 5.4 7.7 47 4.3 2.2 26 9.1 1.9
9.3 | 18.8| 19.3 35| 9.4 7.1 98 10.9 2.2 23 4.6 1.8
9.9 3.9 116 3.0 6.4 141 | 42 (... .. 2.2 2.2 3.6 1.8
7.7 2.8 17.4} 11.2 621 13.9| 93 2.2 21 3.2 1.8
3.8 23 | -3 N IR 741309 oo 2.2 [caeaeal 3.0 {ocemnnn
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Monihly discharge of Waialae River at elevation 3,700 fect, near Waimea, Kauas,
for the year ending June 30 1922

. .
Discharge Total run-off
Month Million gallons per day
Second- .
foet ggilll(:gg Acre-feet
Maximum | Minimum | Mean (mean)

July . e 44 2.0 9, 64 14.9 299 917
Auvgust....______. ... 36 2.2 8.01 12.4 248 762
September_._.__._____ 27 1.7 6.34 9.81 190 584
October..._. 95 2.1 10. 4 16.1 321 989
November 65 2.2 6.84 10.6 205 630
December.. 208 3.5 36.0 55,7 1,120 3,420
January... 300 28| 343 53.1 1, 3, 260
February . 362 2.9 29.0 44.9 812 2,490
MarchA 112 2.2 19.7 30.5 612 1,870
29 2.1 5.85 9.05 176 539
119 2.0 111 17.2 345 1, 060
9.5 1.8 3.02 4,67 90. 5 278
362 1.7 15.0 2.2 5,480 16, 800

KEKAHA DITCH AT CAMP NO. 1, NEAR WAIMEA, KAUAIX

Location.—Half a mile below intake, 1,000 feet below Kekaha Sugar Co.’s weir,
and 8 miles by trail north of Waimea.

REcORDs avarLaBLE.—July 12, 1921, to June 30, 1922. Staff 900 feet upstream
October 26, 1917, to July 11, 1921; at flume No. 4 1 mile below intake,
March 18, 1916, to August 2, 1817; weir, 1,000 feet above present site, Novem-
ber 8, 1907, to June 30, 1915. ~

Gaage.—QGurley printing water-stage recorder installed July 12, 1921, replacing
vertical staff 900 feet upstream.

DisCHARGE MEASUREMENTS.—Made from upper end of covered section of ditch.

CHANNEL AND CONTROL.—Ditch about 9 feet wide cut in soft lava rock and lined
with concrete slab; straight for 1,000 feet above and 300 feet below gage.
Control in concrete-lined section of ditch and probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.09 feet at

. 11 p. m. March 6 (discharge, 67 million gallons per day or 104 second-feet);
minimum stage, 0.86 foot 11 a. m. June 25 to 3 a. m. June 26 (discharge, 0.1
million gallons per day or 0.15 second-foot).

1907-1922: Maximum discharge recorded, 67 million gallons per day or
104 second-feet on January 4, 1921, and March 6, 1922. Water occasionally
shut off.

DiveErsions.—None above station. Numerous diversions near Waimea and
Kekaha.

RecUuLAaTION.—By head gates.

OBJECT OF sTATION.—T0 measure water diverted from river by ditch.. Land and
water owned by Territory and leased to Kekaha Sugar Co.

UriizaTioN.— Water used for irrigation of sugar cane and for domestic supply
along the coastal plain east of Waimesa and Kekaha.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined above 10 million gallons per day. Operation of water-stage recorder
satisfactory except during periods indicated in footnote to table of daily
discharge. Daily discharge ascertained by applying to rating table mean daily
gage height obtained by averaging the hourly gage heights printed by the
recorder or, for days of considerable fluctuation in stage, by averaging the
discharge for hourly, intervals of the day. Records good.
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Kekaha diteh diverts water from Waimea River at a point 8 miles by trail
north of Waimea, 500 feet above gaging station on river and camp No. 1, and at
an elevation of about 550 feet. The course of the ditch is roughly parallel to the
river for a distance downstream of about 414 miles where it crosses and ther®
continues roughly parallel to the river for a distance of about 234 miles to a point
about half a mile north of and at an elevation of about 400 feet above Waimea.
Here, at the lower end of the river valley, it swings eastward and continues roughly
parallel to the coast line for a distance of about 10 miles.

Discharge measurements of Kekaha ditch at camp No. 1, near Watmea, Kauai,
during the year ending June 30, 1922

Discharge Discharge
Dat Made b ](J}?gﬁt } Dat Made b; ](Jigg]gt

ate ade by— oig] . ate o by— 0ig -
(feet) |Second-| Million (feet) |Second-| Million
feet gallons Feet gallons
per day per day

July 25 | E. M. Pickop..| 282 53| 345 Feb. 10 | E. M. Pickop..| 3.2 |

Aug. 22 | B. F. Rush_.___ 2.83 53 34 Mar. 30 | M. H. Carson..| 277 54 35
Oct. 9] M.H. Carson..| 2.8 56 36.5 || May 20| E. M. Pickop..| 280 53 34.5

Nov. 21 |_.._. do ... 2.79 54 35

Discharge, in million gallons per day, of Kekaha ditch at camp No. 1, near Waimea,
Kauai, for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
35 29 54| 45 40 40 57 35| 33 36
54 28 54| 57 36 36 62 34| 33 35
54 28 57| 57 32 33 62 40| 33 35
45 28 521 50 52 3 59 40 | 50 35
59 28 40 ; 38 42 42 5 . 62 42 | 57 36
45 54 20 38| 11.7] 33 47 64 52| 57
R 40 31 591 30 30 50 62 50 | 57 36
35 30 471 28 29 45 62 521 54 33
33 29 401 26 28 45 59 52| &7 36
32 28 33| 26 29 42 59 52 42
40 29 32| 26 47 42 471 62 42| 54 34
52 28 30! 29 57 40 445! 62 54 32 .
31 59 26 20| 34 59 38 541 62 50| 13.4 31
30 45 26 29} 30 57 38 591 59 521 36 30
29 35 26 28] 28 57 36 59 ( 64 52| 34 32
28 32 25 28| 26 23.4 52| 59 47 34 31
34 31 30 281 25 16.8 50} 59 521 35 30
52 30 59 26| 25 54| 57 54 | 42 29
50 31 40 26 54 40 541 14.0 54| 35 29
38 42 31 26 { 50 54| 47 52 35 28
52 34 31 26| 38 42 52| 47 571 36 31
52 36 54 26 | 59 17.0 52| 47 571 40 31
40 33 26 | 59 22 50 59 52 52| 47 30
40 30 42 59 20 59| 50 50 | 54 1.5
35 45 40 87| 57 25 54| 45 521 54 .1
34 42 33 59 | 87 6.6 50 | 42 50| 62 24
32 36 31 47 | 47 5.9 . 89 40 45! 54 26
35 59 50 34 | 47 38 591 38 381 52 26
57 42 50 31| 45 47 - 38 35 47 25
57 33 45 47 | 45 45 36 34| 42 25
45 31 oo 52 ool 40 36 jo- 40 ...

Norte.—Recorder not operating July 1-12, Dec. 18-20, and Jan. 16 to Feb. 10; discharge estimated by
comparison with flow of this ditch at station below tunnel No. 12 Braced figures show mean discharge
for periods indicated.
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Monthly discharge of Kekaha ditch at camp No. 1, near Waimea, Kauai, for the
year ending June 30, 1922

Discharge Total run-oft
Month ‘ Million gallons per day Second-
feet Million | , cre-feet
. i (mean) gallons
Maximum | Minimum | Mean

July ... ——- - - 28 42.3 . 65.4 1,310 4,020
59 30 40. 6 62.8 1,260 3, 860

59 25 4.7 53.7 1,040 3,190

59 26 38.7 59.9 1, 200 3, 680

59 1.7 40.3 62. 4 1,210 3,710

59 5.9 35. 4 54.8 1,100 3, 370

...... 45.4 70.2 1,410 4,320

59 | o 50. 8 78.6 1,420 4,370

64 14.0 52.4 811 1, 620 4, 990

57 34 47.8 73.8 1,430 4, 380

59 13.4 4.2 68. 4 1,370 4,200

42 .1 29.6 45.8 888 2,730

64 1 41.8 64.7 15, 300 46, 800

KEKAHA DITCH BELOW TUNNEL NO. 12, NEAR WAIMEA, KAUAI

LocATioN.—7 miles below intake, 214 miles by trail from Waimea, and just above
diversion for Waimea domestic supply.

REcorps avarLaBiLE.—July 15, 1921, to June 30, 1922. April 7, 1908 to Novem-
ber 30, 1914, and July 20, 1916, to July 15, 1921, at site half a mile down-
stream.

Gaee.—QGurley printing water-stage recorder installed July 15, 1921, replacing
vertical staff half a mile downstream.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND CONTROL.—Channel cut in lava rock; fairly straight near gage.
Control in section of diteh; not well defined; shifts occasionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.40 feet at
8.30 a. m. December 22 (discharge, 64 million gallons per day or 99 second-
feet); minimum stage recorded, 0.55 foot at midnight November 6-7 (dis-
charge, 2.4 million gallons per day or 3.7 second-feet).

1916-1922: Maximum stage recorded in December, 1921. Water shut off
occasionally.

Diversions.—Small amount of water is diverted above station for domestlc supply
and occasionally for irrigation of rice and taro.

RecuLaTioN.—By head gates.

OnJsecT or STATION.—To determine discharge above first important lateral,
also determine ditch losses between intake and station. Territorial land and
water.

UriLizaTioN,—Water used for irrigation of sugar cane, rice, and taro, and for
domestic supply.

3 Pablished as ‘“Kekaha ditch at weir below tunnel No. 12, near Waimea, Kauai,” in Water-Supply
Paper 318 and as “Xekaha ditch at tunnel No. 12, near Waimea, Kauai.” in Water-Supply Papers 338
and 430
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SURFACE WATER SUPPLY OF HAWAIIL, 1021-1922

Accuracy.—Stage-discharge relation permanent at old station July 1-15, and

at new station for remainder of year. Rating curve used July 1-15, well
defined between 10 and 50 million gallons per day; curve used for remainder
of year, well defined between 15 and 50 million gallons per day. Staff gage
read to hundredths twice daily July 1-15; operation of water-stage recorder
satisfactory for remainder of year. Daily discharge ascertained by applying
to rating table mean daily gage height obtained from twice-daily staff gage
readings or by averaging hourly gage heights from recorder record, except
for days of considerable fluctuation in stage, for which it was ascertained by
hourly-discharge method. Records good except those for unusually low
stages, which are fair.

For description of Kekaha ditch see under ‘‘ Kekaha ditch at camp No. 1, near
Waimea, Kauai.”

Discharge measurements of Kekaha ditch below tunnel No. 12, near Waimea, Kauat,

during the year ending June 30, 1922

Discharge ’ Discharge
Date Made b, é}e}gﬁt | Date Made b l?a;gﬁt

a ade by— | heig] . i Da ade by— height| :
(feet) | Second-| M{ton ] (feet) | Second-| Mylion
feet per day ] feet per day
July 26 | E. M. Pickop-.| 242 39.5 25.5 | Feb. 2| E. M, Pickop..| 3.37 66 42.5
Aug. 23 | B. F. Rush_____, 2.38 415 27 Apr. 1| 8. B.Hall______ 2,53 46. 5 30.0
Oct. 9| M, H. Carson..| 261 46 29,5 || May 20 | E. M. Pickop.-| 260 4.5 29.0

Nov. 18 |._... doo._..__.._ 2.00 30.5 19.6

Discharge, in million gallons per day, of Kekaha ditch below tunnel No. 18, near

Waimea, Kauai, for the year ending June 30, 1922

Day July | Aug. ' Sept. | Oct. | Nov. | Dec. | Jan., | Feb. | Mar. | Apr. | May | June
22 44 29 31 28 441 42 28 25 31
20 46 36 29 25 40 | 42 28| 24 29
19.2 | 44 38 25 23 311 42 2010 24 29
19.2 | 40 35 35 22 20| 42 31| 31 29
19.2 | 31 28 35 28 29| 46 31| 38 31
20 26 10.4| 26 31 31 48 38| 40 33
23 38 22 4 31 35| 48 407 38 31
21 35 20 23 29 36| 4 40{ 36 29
20 29 20 21 29 331 48 381 38 28
20 24 9.2 22 29 35| 4 381 36 33
20 22 19.2 31 28 36| 42 33| 35 28
20 20 19,2) 42 28 35| 40 36| 29 26
19.21 19.2] 26 44 28 40| 38 36| 14.1 25
1841 184 | 24 42 26 42 | 38 354 27 24
16.8 | 18.4| 22 40 26 42| 38 36| 28 26
16.8 ) 18.41 20 26 401 36 331 26 25
176 | 17.6 | 20 10.81 26 36| 35 3| 26 24
42 1726 | 19.21 26 29 381 33 33 24
35 17.6 | 36 36 31 14.0 36| 29 24

25 17.6 | 42 36 31 40 34 29 23
23 17.6 | 31 36 38 38| 3 42| 29 26
38 1726 | #4 29 42 40| 35 40 ] 33 2
46 17.6 | 48 19.2 | 42 4| 36 0| 35 24
35 26 48 16.8 ] 40 4 38 38| 4 9.8
31 40 46 17.6 | 40 .40 35 36| 46 3.6
25 44 44 9.9 38| 33 36| 44 15.1
23 36 36 2.5 4 33 31| 42 22
33 26 33 28 48| 31 29| 42 22
38 22 35 33 31 28| 38 21
33 29 33 31 29 26| 35 21

_______ i T 20 Joiia| B feeeoens
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Monthly discharge of Kekaha ditch below tunnel No. 12, near Waimea, Kauai, for
the year ending June 30, 1922

Discharge Total run-off
Month Million gallons per day Second- .
- feet Million. | 4 e fot,
. . (mean) gallons
Maximum | Minimum | Mean
44 23 33.3 51.5 1,030 3,170
42 22 30.3 46.9 | 939 2, 830
46 16.8 25.3 39.1 759 2,330
16 L7.6 27.6 42,7 856 2,630
48 10.4 30.1 46.6 3 2,770
4 2.5 27.5 42.5 852 2,620
42 2.7 30.1 46.6 934 2, 860
48 20 37.8 68.5 1,060 3,260
48 14.0 37.4 57.9 1,160 3, 560
42 26 34.6 53.5 1,040 3,190
46 4.1 33.1 51.2 1,030 3,150
33 3.6 24.8 38.4 742 2, 280
48 2.5 310 48.0 11, 300 34,700

SOUTH FORK OF WAILUA RIVER NEAR LIHUE, EAUAI

LocaTioNn.—One-third of a mile above Waiehu Falls and 7 miles northeast of
Lihue. Prior to November i8, 1918, station was one-third of a mile farther
upstream.

RECORDS AVAILABLE.—December 10, 1911, to June 30, 1922.

Gace.—Stevens continuous water-stage recorder installed November 19, 1918.
Friez water-stage recorder December 19, 1911, to November 8, 1918. Staff
gage December 10-16, 1911.

Di1sCHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTROL.—One channel at all stages; straight for 600 feet above
and 300 feet below station. Right bank steep and high; left bank slopes
gently. Control composed of solid rock ledge; somewhat shifting owing to
boulders lodging in water-worn grooves at left end of control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.85 feet at
11.30 a. m. December 24 (discharge, 6,180 million gallons per day or 9,560
second-feet); minimum stage recorded, 0.96 foot from 10 a. m. to 4 p. m.
July 16 (discharge, 4.8 million gallons per day or 7.4 second-feet).

1911-1922: Maximum stage recorded, 11.25 feet at 7.25 p. m. January
16, 1920 (discharge, 29,000 million gallons per day, or 44,900 second-feet);
minimum stage recorded, 2.06 feet (on old gage) at 6 p. m. October 7, 1918
(discharge, 2.8 million gallons per day, or 4.3 second-feet).

Diversions.—Several diversions above station for irrigation and power develop-
ment.

ReeuLaTION.—By diversions above station only.

OBJECT OF s'rA'rfON —To determine feasibility of diversion for homesteads after
stream entets Territorial lands.

UrtizaTtion.—Water going to waste, except a small amount used for irrigation
of rice and taro.

66289—26t—wsp 555——4



38 SURFACE WATER SUPPLY OF HAWAIIL, 19211922

Accuracy.—Stage-discharge relation changed February 21. Rating curve used
July 1 to February 21, well defined between 4 and 15,000 million gallons:
per day; curve used February 22 to June 30, well defined between 4 and
200 million gallons per day, and fairly well defined between 200 and 15,000’
million gallons per day. Operation of water-stage recorder satisfactory
except during periods noted in footnote to table of daily discharge. Daily
discharge ascertained by applying to rating table mean daily gage height:
obtained from recorder graph by inspection or, for days of considerable
fluctuation in stage, by averaging discharge for intervals of the day. Records*
good July 1 to February 21; low and medium stage records good, and high-
stage records fair, February 22 to June 30.

Discharge measurements of South Fork of Wailua River near Lihue, Kauai, during

the year ending June 30, 1922 .

Discharge Discharge

Date Made b ﬁ}e?gﬁt Date Made b; f%‘i ‘
a e by— ig . 3 ade by— eif
(feet) |Second- lgﬁllug’; (feet) |Second- 1\311‘1)13;:
feet o feet | &

per day per day’
July 7| E.M.Pickop..| 1.62| 33| 21.4| Nov.17| M.H.Carson..| 1L.00| 85 5.5

Aug. 26 | B.F. Rush.____ 2,00 69 44.51| Feb. 11 | E. M. Pickop_- 2.43 | 150 97
Oct. 6| J.E.Stewart___| 2.04 84 54 || Mar. 1| M.H.Carson..| 162 41 2.5

11 | M. H. Carson..| 1.56 30 19.3

Discharge, in million gallons per day, of South Fork of Wailua River near Lihue,
Kauai, for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. Jan. | Feb. | Mar. | Apr. | May | June
21 | 28 | 180|171 9.2 37 77 |5 | 25 | 10.60) 43
36 | 58 | 143 10.2) 186 60 |216 | 21 | 13.6 38
40 13.5 | 238 94| 183| 46 |26 | 185 20 42
28 | 19.6| 12.7 | 256 g1| 43| 35 |18 | 5 | 119l | 299
28 | 23 | 146 60 74| 108 61 |21 | 8 . 108
21 | 135 140 52 70| 94| 8 122 [120 [lieo 65
2 13.2] 42 68| 84| 50 [1% | 7 40
2 | 1 | 1567] 30 67| 74| 58 |128 |102 30
14| 20 | 23 | 24 65! 74| 32 l126 |15 45
1.8 146 22 | 21 7.2] 70| 2 |100 |368 o 25
10.2] 1ol 12| 176 77| 4 21 | 88 |48 || ¥ 28
1.0(139 | 106 160| 156| 53 17.0| 74 | 468 21

7.0| 46 83| 4.3 41| 2 16.3| 60 | 317 8.9
57| 18.6| 70| 13.0| 79| 64 15.2| 60 | 167 39
54| 188 67| 125| 68f 22 46| &7 | 124 59
51 10.6] 5% | 10| 62| 114 13.0) 48 | 9 57
87 8.6 46 | 20 56| 44 1s| 38 | s2 20
6 | 28 | 35 | 12| 54/ 20,/ w3l s |0 e || 13.2
19.6| 20 | 46| 13| 60| 157| 122| 32 | 44 44
122 2 98| 1000 68| 13| 4 | 2 | & 21
. 102 | 126| 04| 56| 371 | 144 | 1.0 45 34
79 | 88| @8l 67,20 44 1132 | 31 2
23 | 13.8| 125| 19.2 665 189 51 | 28 ¢
26 | 23 | 20 | 153 1,80 W6l 31 | 2 83
21 | 13.8] 28 88 192] 31 | 2 7.5
64 | 108| 26 | 23 | 268 a1 |25 | |Vos (20 7.0
19 {120 | 17.5| 9.6 126 24 | 37 | 185 6.6
97 (138 | 30 | =8 o7 | 188 14,6 7.0
32 | 48 | 143164 8 | 37 | 18.5 38 6.8
24 (343 | 16,0 149 77 | 22 |10 12,6 98 61
9.2 . 120 |oeeeees 77 (L2600 |20010C ST 47 |l .

Nore.—Recorder clock stogped July 8 and Oct. 6; discharge ascertained by estimtmg gage-height
ﬁraph for the day. No gage-height record A}ﬁn- 5 to May 28; discharge estimated b?r rison th
ow at stations on adjacent streams. Braced figures show mean discharge for perfods indi
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of South Fork of Wailu¢ River near L'Lhue, Kauaz, for the year

ending June |30, 1922
Discharge Total run-oft
Month Million gallonp per day ‘
Second- | pfiftign
< feet gallons Acre-feet
Maximum | Minijum | Mean | (T°2D)
5.1 317 49.0 982 3,020
8.6 49.3 76.3 1, 530 4,690
6.7 37.0 57.2 1,110 3,410
9.4 43.1 66.7 1,340 4,100
5.4 19.7 30.5 590 1,810
7.0 195 302 6, 040 18, 600
13 98,7 153 3, 060 9, 360
9.0 104 161 2,900 940
1.9 101 156 3,130 9, 610
e 61.7 95.5 1,850 5,680
SN 55.9 86. 5 1,730 5,320
6.1 37.9 58.6 1, 140 3,450
5.1 69.6 108 25, 400 78,100

NORTH FORK

LocaTioN.—114 ‘miles above intake of K

of Lihue.
RECORDS AVAILAY
able for old
and Decembe
GaGgeE.—Stevens ¢
DISCHARGE MEASY
CHANNEL AND CO!
and 50 feet

station at elevation 500

OF WAILUA RIVER AT ELEVATION 850 FEET, NEAR LIHUE, KAUAI

anaha ditch and 10 miles northwest
sLE.—September 21, 1914, to June 30, 1922. Records avail-
feet, August 1 to October 28, 1910,
er 28, 1910, to September 25, 1914.

ontinuous water-stage recorder.

UREMENTS.—Made by wading or from cable.

TrROL.—One channel at all stages; straight for 80 feet above
low gage. Right bank steep and high; left bank slopes gently.

Control composed of boulders; fairly permanent.

EXTREMES OF DIS

245 p. m. F

second-feet) ;
(discharge,
1914-1922

26, 1914 (dis
per day or 3,
day or 20.0 se
Diversions.—No
RegUuLATION.—N

OBJECT OF STATIO
II\

elevation.
supply for hg
UTILIZATION.—M
Accuracy.—Dis