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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.
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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
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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.—Disc
May 17 to Ji
discharge re
between 20
recorder sati
table mean

CHARGE.—Maximum stage recorded during year, 5.68 feet at
ebruary 19 (discharge, 994 million gallons per day or 1,540
minimum stage recorded, 0.86 foot at-1 p. m. November 16

19.6 million gallons per day or 30.3 second-feet).

Maximum stage recorded, 9.5 feet at 6.30 p. m. September
charge, from extension of rating curve, 2,200 million gallons
400 second-feet); minimum discharge, 12.9 million gallons per
econd-feet, May 7, 1919.
ne,
one. .

N.—To determine feasibility of diversion-above or near this
erritorial land and water. Important in relation to water
mesteads. ’
ost of low-water flow diverted for irrigation of sugar cane.

harge records for this station published below for the period
une 30, 1921, supersede previously published records. Stage-
lation practically permanent. Rating . curve well defined,
and 300 million gallons per day. Operation of water-stage
factory. Daily discharge ascertained by applying to rating
aily 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.
1
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SURFACE WATER SUPPLY OF HAWAII, 1921-1922

Discharge measurements of North Fork of Wailua River at elevation 650 feet, near
Lihue, Kauat, during the year ending June 30, 1922

Discharge Discharge
Dat Made b lg}agg Date de b l?nggt
ate e by— eight s al Made by— eigl
(feet) {Second- 1;/{‘]1111332 (feet) |Second- gﬁggg
feet per day feet per day
July 8| E. M. Pickop-.| 1..20 52 34 Jan. 31 | E. M. Pickop..{ 2.72 324 209
Aug. 26 do .51 79 51 Feb. 28 | M. H. Carson..| 1.28 81 39.5
Qct. 7 . .16 47 30.5 || Apr. 5 |._... L 11 S, 1.02 36 2.1
Nov. 16 | M. H. Carson..} .86 28.5 18.5

Discharge, in million gallons per day, of North Fork of Wailua River at eleyation 650 _
feet, near Lihue, Kauat, fo'r the years ending June 30, 1921 and 1922

Day July | Aug. { Sept. | Oct. | Nov. | Deec. | Jan. I Feb. | Mar, | Apr. | May | June
l ——

26 46 30 32 l 58 56 28 35 28

80 61 43 26 39 48 148 28 38 28
62 56 30 36 41 26 28 88 38

34 48 37 55 38 28 39 38 30

35 27 30 33 133 35 26 35 45 26
33 34 50 148 32 24 39 35 26

49 85 43 168 32 24 60 32 28

66 71 71 337 32 24| 226 30 26

31 36 42 174 30 22 71 28 26

100 27 49 58 90 28 22 41 28 24
30 34 50 81 -38 22 35 26 24

48 28 103 137 30 22 35 26 40

34 25| 359 211 28 22 37 50 76

32 23 86 420 28 22 30 34 35

80 67 22 67 620 50 22| .32 28 31
56 21 58 920 28 24 35 26 30

77 20 49 620 28 40 32 26 45

47 22 40 | 568 28 22 32 28 30

216 85 33 506 26 22 32 45 32

% 190 40 26 465 30 31 53 28 28
87 109 23 125 59 33 40 34 26

56 52 67 7 28 24 41 34 26

43 42 288 67 26 39 32 26 26

40 44 54 376 66 24 35 117 26 26
60 33 46 91 297 24 28 62 24 31
60 30 99 50 245 | 24 24 62 22 35
42 46 72 37 490 22 26 62 22 28
29 33 36 31 137 22 30 35 37 28
30 26 45 32 52 103 51 30
32 25 40 28 kid 67 40 30
33 .. 26 1 32 lueeae 30 ..o -
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Discharge, in million gallons per day, of North Fork of Wailua River at elevation 650
feet, near Lihue, Kauai, for the years ending June 30, 1921 and 1922—Contd.

Day July iAug. Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. ; May | Juns
1921-22 |

______________ 46 ) 53 30 160 | 23 42 52 205 30 b3 26 37
4 67 30 48| 26 32 35 119 30 28 24 36

8| 4 30| 59| 22 36| 32| 12| 28| 26| 24|' 32

40 35 28 611 22 30 43 140 50 24 28 41

30| 38 34 41| 22 - 28 84 157 69 31 39 32

32 ‘ 30 30 36| 21 26 0 79 i 26 28 36

28 87 28 321 2 24 51 71 48 73 26 33

33 41 33 30| 21 24 43 54 65 63 52 30

28 32 38 28| 21 22 32 50 64 35 52 44

26 32 34 28| 22 22 32 46 158 42 51 30

28 36 28 26| 21 33 28 46 224 55 43 37

26 4 26 26| 37 62 28 45 191 48 30 28

24 36 24 24| 22 46 26 36 150 45 71 26

24 30 24 24| 21 51 26 40 75 132 32 76

24 28 22 2] 21 34 26 32 58 50 35 38

22 26 56 24| 19.6 66 24 52 85 36 32

66 26 49 24| 21 35 24 43 52 48 28

38 52 35 22| 20 32 24 40 34 26

26 42 26 221 31 30 36 30 29

34 30 26 221 21 26 38 101 28 30

36 102 29 22| 28 124 35 56 37 43

26 52 31 28| 27 274 30 38 32 31

56 32 34| B4 234 30 32 42 26

30 48 47 341 30 371 30 38 233 24

26 162 28 43 | 40 230 28 42 63 24

24 87 26 32 31 100 26 30 138 22

26 150 N 38| 28 62 26 28 58 22

107 61 99 38 62 51 24 26 41 22

59 41 55 26 ' 118 51 24 26 35 22

54| 35 64 28 i 124 49 % 27 56 22

3l.. 33 32 .. b2 ) 53 24 |o..._. 36 |oeaee
Nore.—Recorder clock stopped for about eight hours on July 8; discharge ascertained by estimating:

missing gage-height recard by comparison with record for East Branch of this stream.

Monthly dischargé‘of North Fork of Wailua River at elevation 650 feet, near Lihue,.
Kauai, for the years ending June 30, 1921 and 1922

I
Discharge Total run-off
Month | Million gallons per day
: Second- | Millign
. feet ) Acre-feet:
. (mean) gallons
Maximum | Minimum | Mean
57.3 88,7 1,720 5, 280
53.8 83.2 1,670 5,120
47.1 72.9 1,410 T 4,340
75.5 117 2,340 7,180
245 379 7,600 23, 300
32.8 50.7 917 2, 820
30.5 47.2 946 2, 00
52,3 80.9 1, 570 4,820
34.2 52.9 1, 060 3, 2560
3.2 48.3 037 2,870
N Ao RO ISV SO 20, 200 61, 900
192122 | -
} 107 22 36.9 57.1 1,140 3,510
162 26 51.8 80.1 1,610 4,930
99 22 37.8 58,5 1,130 3,480
160 22 35.8 56,4 1,110 3,410
124 19.6 33.6 52.0 1,010 3,000
371 22 74.2 115 2,300 7, 060
328 24 57.4 88.8 1,780 5,460
205 28 63. 5 98.2 1,780 5,460
224 24 58.8 9.0 1,820 5, 590
132 24 4.4 68.7 1, 330 4,000
233 24 48.6 75.2 1, 510 4,620
(] 22 317 49.0 951 2,

3N 19.6 47.9 74.1 17, 500 53, 600
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KANAHA DITCH NEAR LIHUE, KAUAI

LocaTioN.—300 feet below point where Kauai Electric Co.’s power line crosses
ditch and 9 miles north of Lihue.

RECORDS AVAILABLE.—July 26, 1921, to June 30, 1922. August 6, 1910, to July
25, 1921, at site 800 feet upstream.

GagE.—Gurley printing water-stage recorder, installed July 25, 1921. Vertical
staff gage, 800 feet upstream, prior to that date.

DiscHARGE MEASUREMENTS.—Made from footbridge at gage.

CHANNEL AND coNTROL.—Channel cut in conglomerate and clay; straight for
300 feet above and 10 feet below gage, where a sharp turn is made into a
34-mile tunnel. Control composed of soft lava rock; shifting probably due
to caving in of tunnel roof.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.01 feet at
2.30 a. m. October 1 (discharge, 24 million gallons per day or 37 second-
feet); minimum discharge, 1.3 million gallons per day or 2.0 second-feet,
January 25-28 and March 29.

1910-1922: Maximum stage recorded on October 1, 1921. Ditch occa-
sionally dry.

DiversioNs.—All diversions below station.

ReeuLaTioN.—By head gates.

OBIECT OF STATION.—To determine discharge of ditch which diverts water from
river and delivers it to fee simple and Territorial lands leased to Lihue
plantation. Territorial water. Important statidn relative to North Wailua
homesteads.

UrinizaTioN.—Water used for irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation not permanent. Rating curve for staff
gage, used July 1-25, fairly well defined between 5 and 20 million gallons
per day. Two fairly well defined curves used subsequent to July 25; the
first, applicable July 25 to February 3, was used direct July 25 to October
27, and as standard curve for shifting-control method October 28 to Feb-
ruary 3; the second was used direct February 4 to June 30. Staff gage
read to hundredths once daily July 1-25; operation of water-stage recorder
satisfactory subsequent to July 25. Daily discharge ascertained by apply-
ing to rating table daily staff gage reading or mean daily gage height ob-
tained by averaging hourly gage heights from recorder record or, for days of
considerable fluctuation in stage, by averaging the hourly discharge, except
for period for which shifting-control method was used. Records fair.

Kanaha ditch diverts from North Fork of Wailua River at a point about 814
miles above mouth of river, 9 miles north of Lihue, and at an elevation of about
600 feet. The course of the ditch is due east, about parallel to the river, for a
distance of about a third of a mile, and then turns sharp to the south. About
3 miles farther on it crosses South Fork of Wailua River and within a short dis-
tance joins Lihue ditch at an elevation of about 550 feet. Through Lihue ditch
the water is carried around the base of Kilohana Crater, south for a distance of
about 5 miles to the vicinity of Lihue.

Discharge measurements of Kanaha ditch near Lihue, Kauai, during the year ending

June 30, 1922
y Discharge Discharge
i Gaj
Date | Madeby— | height Million | Date | Madeby— heign | Mintion

[ (teet) Seé:’gd’ gallons (feet) seg’é'd gallons

I "’ per day ) per day
July 24| W. C. Renshaw| 3.24| 28 18.0 || Nov. 16 | M. H. Carson..| 3.08| 27| 17.4
Aug. 26| B.F.Rush.___.| 38| 31 20.1 || Feb. 28 ... . do.. . ... 2.78 2| 162
Oct. 7| M.H.Carson... 3.10| 26.5| 17.0
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_Discharge, in million gallons per day, of Kanaha diich near Lihue, Kauai, for the

year ending June 30, 1922

Day July | Aug. | Bept. | Oct. | Nov. | Dec. | Jan. \} Feb. | Mar. | Apr. | May | June
|

15.8.| 19.0| 19.0| 18.2}| 20 22 3.2 125 16.8) 16.8| 17.6 19.2
15.0 | 182 19.0| 157 20 21 3.2| 18.2| 168 18.4} 176 19.2
15,01 18.2| 19.0| 157 20 21 3.2 | 10.3| 17.6 | 17.6 | 17.6 19,2
15,01 18.2¢ 19.0( 19.0| 19.0| 22 3.2 1.4 176 17.6 | 19.2 16.8
150 ] 17.3 | 20 173 ] 19.0 | 21 3.0 1.4 17.6 | 18.4| 19.2 9.0
15.8 1 17.3 |. 20 17.3 | 18.2 ) 21 3.0 1.4 16.8) 17.6 | 184 9.0
150! 182} 19.0| 17.3 | 17.3 | 21 3.0 1.4) 16.0| 19.2} 17.6 | 16.0
1581 1.0 20 165 182 | 21 3.0 1.4 17.6 | 20 18.4 17.6
15.0 | 18.2 | 20 1656 1821 21 3.0 1.4 17.6 | 18.4 ] 18.4 20
4.2 182 20 15.7 19.0 ¢ 22 .3.0 1.4 160 19.2 | 184 18.4
15.0/{ 18.2| 19.0| 17.3 | 18.2| 23 2.8 1.4 14.6| 19.2 | 18.4 19.2
14.2/} 19.0} 19.0] 18.2| 21 22 2.6 1.4} 13.8] 184 | 17.6 17.6
13.4/1 19.0| 18.2| 17.3.; 20 23 24| 1.1 15.3 | 18.4| 18.4 16.8
13.4/| 18.21 19.0| 17.3 | 18.2| 22 23| 16.8| 16.0| 19.2| 16.8 19.2
150§ 182 | 19.0 |.18.2 | 18.2| 22 2.3 153 16.8| 18.4| 17.6 19.2
15,81 18,2 21 173, 17.3 | 22 2.1} 15.3| 16.8| 18.4| 18.4 18.4
182 18.2| 21 17.3 | 1.3 22 1.9| 153} 160} 17.6| 19.2 17.6
17.4 ¢ 21 19.01 17.3 | 20 22 1.8! 16.0| 1681 18.4| 184 16.8
17.4/1 20 17.3 | 18.5 | 20 21 1.8 17.6 | 168 184 | 184 17.6
16.6 | 19.0) 182 | 17.3 182} 21 - 1.7} 16.8| 16.8} 18.4| 18.4 18.4
16.6 | 20 18.2] 172.3 ] 22 22 - 1.7] 160} 17.6 | 17.6 | 19.2 20
16.6 | 19.0 | 19.0} 19.0 | 21 19.0 1.8 18.4| 17.6| 17.6 | 19.2 19.2
19.0 | 19.0] 19.0| 19.0| 23 19.0 1.5 16.0] 160 17.6 | 20 16.8
16.6 1 19.0 | 20 19.0 | 22 20 1.4 15831 17.6 | 184} 168 16.0
16.6 | 21 19.0; 20 22 1.0 1.3 153 126} 19.2( 160 15.3
173 ] 12| 18.2 | 19.0 | 22 7.6 1.31 146 | 16.8| 18.4( 16.8 15.3
17.3 | 21 20 20 21 3.4 1.3} 16.8| 168} 18.4] 17.8 17.6
20 19.0 | 20 21 22 3.2 1.3 ]| 16.8 541 17.6 | 17.6 18.4
19.0 | 19.0| 18.2| 20 23 3.2 1.4 1.3} 17.6 | 18.4 17.6
19.0 | 20 18.2 | 20 23 3.2 1.4 10.0| 184} 17.6 17.6
182} 182 |.._... 20 |l 3.2 5.4 16.8 18.4

Monthly discharge of Kanaha ditch near Likue, Kauai, for the year ending June 30,
1922 .
Discharge Total run-off
Month Million gallons per day Setond-
feat Million *
. (mean) | gallons | Acre-feet
Maximum | Minimum | Mean

20 13: 4 16.3 25.2 504 | 1, 550

2t 17.3 18.8 2.1 584 . L 790

21 17.3 19.2 29.7 &576 1,770

21 15.7 18.0 27.9 358 1,710

23 17.3 19.9 30.8 598 1,830

23 3.2 17.9 27.7 556 1,700

5.4 1.3 2.33 3.61 72.3 222

18.4 1.4 11.0 17.0 945

17.6 1.3 15.6 24.1 484 1,480

20 16.8 18,3 28.3 549 1, 680

20 16.0 18.1 28.0 562 1,720

20 9.0 17.3 26.8 519 1, 590

23 1.3 16.1 24.9 5, 870 18, 0600

' EAST BRANCH OF NORTH FORK OF WAILUA RIVER NEAR LIHUE, EAUAI

“LocaTioN.—1,20
Lihue.

0 feet above confluehce with North Fork and 8 miles north of

‘RECORDS AvarLABLe.—July 31, 1912, to June 30, 1922,

Gaage.—Stevens
30, 1922,

continuous water-stage recorder, December 31, 1914, to June
Staff gage 800 feet below, July 31, 1912, to September 30, 1914.

.
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DiscHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—One channel at all stages; straight for 60 feet above
and 400 feet below gage. Banks low and wooded. Control composed of
boulders; shifting. *

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.65 feet at
3.45 a. m. October 1 (discharge, 1,010 million gallons per day or 1,560 sec-
ond-feet) ; minimum discharge, 12.0 million gallons per day or 18.6 second-
feet, during a few hours on June 29 and 30.

1912-1922: Maximum discharge, about 3,000 million gallons per day or
4,640 second-feet, at gage height 8.9 feet, at 8 a. m. March 3, 1916; minimum
stage recorded, 1.6 feet February and March, 1915 (discharge, 7 million
gallons per day or 11 second-feet).

Diversions.—None.

ReGguLaTION.—None.

OsiecT OF sTATION.—To determine feasibility of diversion above this point.
Territorial land and water. Valuable for prospective homesteads of North
Wailua. ’

UriLizaTioN.—After joining North Fork of Wailua River, part of water is di-
verted for irrigation of sugar cane, but most of it is wasted.

Accuracy.—Stage-discharge relation changed January 30. Rating curve used
July 1 to January 30 fairly well defined between 10 and 500 million gallons
per day; curve used January 31 to June 30, fairly well defined between 8
and 500 miilion gallons per day. Operation of recorder satisfactory except
during periods noted in footnote to table of daily discharge. Daily dis-
charge 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 theday. Rec-
ords fair except for periods during which recorder did not operate.

Discharge measurements of East Branch of North Fork of Wailua River near Lihue,
Kauai, during thé year ending June 30, 1922

Discharge Discharge
Dat Made b E?ggt Date Made b; lg}?gﬁt
ate ade by— eig] e al e by— eig) -
(feet) | Second-| Yition (feet) |Second-| Million
feet per day feet per day
July 7{B.F.Rush.._._ 1.881 29 18,7 || Jan. 30 | E. M. Pickop...| 3.39 | 353 228.
Aug. 26 | E. M. Pickop...| 1.97 33.5 21.5 || Feb. 28 | M, H. Carson..| 2.15 56 36
Oct. 6} J. E, Stewart_._| 2.13 51 33 Apr. 5| 8. B.Hall._____ 1.95) 3.5 20.4
Nov. 17| M. H. Carson..| 170 19.0 12.3 .




ISLAND OF KAUAI

45

Discharge, in million gallons per day, of East Branch of North Fork of Wailua River
near Lthue, Kauai, for the year ending June 30, 1922

! |
Oct. l Nov. | Dee. { Jan. | Feb. | Mar. | Apr. | May | June

161 24 ' 33 185 | 23 15.4 ] 17.3 23

46 21 29 92| 22 16.8 16.3 22

82 25 27 81| 20 17.8 | 16.3 21

49 19.8 57 | 27 15.4 17.8 30
33 13 17.2 74| 34 27 30 21
33 16.4 |; 35 49 | 47 20 21 19.4
27 15. 9 49| 39 154 17.8 19.4
22 15.5 39| 53 94 81 17.8
13.4 | 14.8 ' 35| 56 32 26 19.9
18.9 1 125 14.5 36 | 113 32 26 17.3
18.0 12.8| 17.2 371 140 35 24 19.9
17.2 | 18.6 | 37 361 96 29 20 17.8
16.8 28 | 103 26 21 15. 8
16.4 20 201 56 49 18.9 15. 4
16.8 |; 13 26| 50 30 17.8 18.9
15.9 25 23] 41 28 21 18.9
19.2 | 12.2 21| 38 37 26 15.8
15,9 | 14.1 31 31 18.9 4.9
14.5| 23 28 33 17.8 14.9
13.9( 13.4 27 58 16.8 15.8

,13.6 | 13.4| 118 34 27 39 19.4 24
13.9( 159 | 280 27 23 28 17.3 18.9
4.5 47 278 21 22 24 26 15.8
14.5 19.8 | 484 19.3 25 26 177 14.4
20 21 268 26 21 27 13.9
16.4 | 20 112 32 18.9 | 21 105 13.4
16.8 15.1 | 70 24 17.8 | 19.9 | 48 13.0
15,1 21 54 61 35 17.3 18.9 | 35 13.0
52 46 8% |ooa-- 17.3 17.8 | 30 125
15 48 43 140 ... 16.3 173 32 12.5

....... 39 357 Joeeoo-.] 15.8 36
|

Norn.—-Water-stagd recorder not operating Oct, 29 to Nov. 8, Nov. 13-16, Dec. 13-20, Jan. 4-22, and

Feb. 18-27; discharge estimated by comparison with flow at station on North Fork of
Braced figures show me

an discharge for periods indicated. .

Wailua River.

Monthly discharge of East Branch of North Fork of Wailua River near Lihue,

auaz, for the year ending June 30, 1922
I
; Discharge Total run-oft
Month ' Million gallons per day
‘ Second- | Mition
| fee allons | Acre-feet,
_ (mean) | 880
Maximum | Minimum | Mean
32 14,8 21.4 33.1 664 2,040
56 15.1 23.2 35.9 719 2,210
82 13.9 20.0 30.9 600 1,840
161 13.6 26.7 41.3 826 2, 540
52 |ooeo 18,3 28,3 549 1, 680
484 14.5 7.9 111 2,230 6, 840
357 |eaccmes 44.0 68.1 1,360 4,190
185 | el 42.9 66.4 1,200 | °© 3,690
140 15.8 40.8 63.1 1,270 3, 880
154 15.4 34.0 52.6 1,020 8,130
177 16.3 33.0 51,1 1,020 38, 140
30 12.5 17.7 27. 4 530 1,630
484 | ... 32.9 50,9 12, 000 36, 800




46 ' SURFACE WATER SUPPLY OF HAWAIL, 1921-1922

KAPAHI DITCH NEAR KEALIA, KAUAI

LocaTion.—500feet below intake and 5 miles west of Kealia.

RECORDS AVATLABLE.—April 15, 1909, to May 2, 1914; May 10, 1915, to June 30,
1922.

Gace.—Stevens continuous water-stage recorder; installed March 4, 1920.
Stevens eight-day water-stage recorder used May 10, 1915, to March 3,
1920. Watson recorder used prior to May 10, 1915,

D1scHARGE MEASUREMENTS.—Made by 20-foot sharp-crested weir immediately
below gage and from foot plank across box flume 100 feet below gage.

CHANNEL AND coNTROL.—Channel straight for 50 feet above weir.

EXTREMES OF DISCEARGE.—Maximum stage recorded during year, 1.65 feet at
5.45 p. m. August 7 (discharge, 90 million gallons per day or 139 second-
feet) ; minimum discharge, no flow, 2 p. m. June 3 to 11 a. m. June 6 (head
gates closed while ditch was being cleaned).

1915-1922: Maximum stage recorded, 2.40 feet at 7.10 a. m. January 16,
1921 (discharge, 158 million gallons per day or 244-second-feet); water
turned out of ditch November 23-24, 1916, and June 3-6, 1922.

Diversions.—All diversions below station.

ReauLaTION.—Flow regulated by head gates.

OBJECT OF STATION.—To determine amount of water diverted by ditch. Water
owned by Territory and part is leased to Makee Sugar Co. Homesteads
entitled to part of water.

UrinizatioN.—Water used for irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder satisfactory except during periods in-
dieated 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 except those
for periods during which recorder did not operate for which they are poor.

Kapahi ditch_diverts from Kapaa River at a point about 4 miles east of Kealia
and mouth of the river and at an elevation of about 400 feet. The general course
of the diteh is eastward toward Kealia. It comprises about 6 miles of main ditch,

No discharge measurements were made at this station during the year.
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lion gallons per day, of Kapahi ditch near Kealia, Kauai, for

Discharge, in m
' the year ending June 30, 1922

|
-

Day J ul% Aug, | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June

. 12,1 10.4 8.4 9.3 | 13.4 7.0 9.8 10.0| 147 8.5
13.4] 10.0 41} 10,4 10.8 671 13.4f 1.7 13.0 7.4
27 125 | 13.2 31| 100 157 85| 13.4| 13.0| 13.8 8.0
121 | 10.0 2.8( 100 11.7 9.3 16.6 | 10.8| 12.5 0.0
18. 13.4 | 117 5.9 93| 10.0 125 13.6 ] 19.9| 19.0 0.0
1| 10.8| 10.8| 12.1 8.5 9.3 12,5 9.3 142 | 16.1 5.6
15. 30.5| 100/ 13.0 85 9.3 5.7 10.8 5.0 | 14.2 1.7
20. 17.7 | 10.8| 13.0 8.5 8.9 1112 124 85 54| 17.1 1.2
14 125 125 ] 1L7 8.5 8.5 13.8 9.4 81 17.1 13.8
. 13.8| 13.0| 11..2| 10.0 8.9 10.4 | 1.2 7.8 16.6 12.5
4. 13.8| 10.0{ 10.8 9.3 20 8.5 7.8 121 151 15.6
3 9.31 10,41 3.5 49 85} 10,0 17.1} 151 12.5
. 16.1 891 10,0 130 4 . 1.7 13.8 180 13.8 1.7
G20 1.7 89! 10.0! 10.41 24 13.4| 17.1 17.6 8.9 11.2
.81 10.4 8.3 9.3 9.3 16.1 13.4) 171 16.11{ 12.5 13.8
.41 10.0( 13.0 8.1 8.9 0.4 1.7 16.6 ) 185 14.7 13.8
9.8 9.7 18.9 8.5 8.5 1.2 112 161 18.5] 20.5 12.1
6] 13.0) 10.8 85/ 10.8 11,7 10.8] 13,8 17.4| 151 112
7] 12.9 9.3 81| 29 30 } 12 149 125 10.8 | 14.2 12,1
9} 1.7 9.3 8.1 9.7 ' 10.8] 14.2 | 10.5] 125 14.2

5| 31 10. 4 8.1 8.9 16.5 851 14.2| 1.2} 147 21
.4 18.5| 15.1 81| 1.4 7.0 89| 125 16.6{ 12.1 18.0
11.7 9.3 81| 33 10. 4 9.7 121 | 147 14.2 13.8
1 125 11.7 8.1 12.5 10.8 | 1L2| 17.0| 14.2 6.7 11.2
.0 | 28 9.3 7.8 110 125 | 10.4 | 13.4| 16.7| 10.5 10.4
71 13.8 8.5 7.8 1591110 7.4 9.3 1L7| 13.8| 128 10.0
71 30.5| 26.5 7.8 1.2 7.0 81/ 1.2 13.4 8.5 9.7
15.6 | 30 7.8| 13.0 7.0 51 10.8) 125 10.0| - 10.0
1L7] 165 74| 285 7. | 125 97
51 1.2} 14.7 7.4 33.5 7. - 1.2 9.3
8] 10.4 |._...._ 8.1 | ... 9. 10.8 |

NoTE.—Water-stage recorder not operating Oct. 1-4, Dec. 10-12, Dec. 16 to Jan. 16, apd Jan. 18-21; dise
charge estimated by| comparison with flow at adjacent stations on both ditches and natural streams,
Herl (,dgsezo.'te(si .clmt:&i June 4-and 5 and for part of day June 3 and 6. Braced figures show mean discharge for
pe indicated.

Monthly dischmjr]e of Kapahi diich near Kealia, Kauas, for the year ending June

30, 1 922
|
. Discharge Total run-off
Mont| Million gallons per day Second-
Million

\ feet sllons | Acre-feet

, . (mean) | &

‘ Maximum | Minimum | Mean
17.4 26.9° 540 1, 660
15.5 24.0 480 1,470
12.3 19.0 370 1,130

8.50 13.2 264 809

13.7 21.2 412 1, 260
18.0 27.9 557 | s 1,710
11.0 17.0 340 1,050
10.2 15.8 . 285 876
12.5 19.3 388 1, 190
13.7 21.2 411 1, 260
13.6 2L.0 420 1,290
1.0 17.0 330 1,010
13.1 20.3 4, 800 14,700
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ANAHOLA RIVER NEAR KEALIA, KEAUAL

Location.—A quarter of a mile above dam at Kiokala and 6 miles northwest
of Kealia. .

RECORDs AvAILABLE.—August 22 to November 2, 1910; December 30, 1912, to
June 30, 1922. Fragmentary record December 15, 1910, to December 28,
1912, at dam a quarter of a mile below present site.

Gage.—Stevens continuous water-stage recorder, March 14, 1920, to June 30,
1922. Friez water-stage recorder, August 22 to November 2, 1910, and
December 28, 1912, to March 7, 1920.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 75 feet above
and below gage. Right bank steep and high and covered with under-
brush; left bank low for about 40 feet out from low-water channel then
rises abruptly. Control composed of boulders; permanent for low and
medium stages; shifts during floods. )

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.30 feet at
9.30 p. m. December 21 (discharge, 675 million gallons per day or 1,040
second-feet); minimum stage recorded, 1.54 feet at 3.45 a. m. September
16 and for several hours September 19, 20, and 24-26 (discharge, 1.4 million
gallons per day, or 2.2 second-feet).

1910; 1912-1922: Mazximum stage recorded, 12.9 feet at 7.30 p. m. Sep-
tember 26, 1915 (discharge, from extension of rating curve, 1,450 million
gallons per day or 2,240 second-feet); minimum stage recorded, 1.3 feet
February 27 and 28, 1915 (discharge, 2.0 million gallons per day, or 3.1
second-feet).

Diversions.—Part of flow diverted 3 miles above station.

RecunarioN.—None except by diversions.

OBJsgct oF sTaTION.—To determine feasibility of additional diversions for sugar-
cane irrigation. Water owned by Territory and leased to Makee Sugar Co.

UriLizaTioNn.— Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used;
both fairly well defined below 40 million gallons per day and poorly defined
above that quantity. Shifting-control method used February 28 to March
13. 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, except for period for
which shifting-control method was used. Records fair except those for
high stages, which are poor.

Discharge measurements of Anahola River near Kealia, Kauai, during the year
ending June 30, 1922

Discharge , Discharge
Dat Made b l?é?glg Date Made b Gage

ate ade byi— ght) il A ade by— i
(feet) |Second- %ﬁgﬁg (feet) Second- ggﬁggg
feet | Sor day feet | perday
July 27 | E. M. Pickop...| 1..65 4.3 2.8 {| Jan. 27 | E. M., Pickop_..| 1.81 8.8 . 5.7
Aug. 27 | _._.do.__.__.__._ 2.45 40 25.5 || Mar. 1| M. H. Carson..| 191 14.7 9.5
Oct. 5| J. E, Stewart.__|- 2.2 20.7 13.4 || Apr. 6 |...._ do_.._._.._. 1.89 11,6 7.5

Dec. 8 | M, H. Carson._| 1.67 4.6 3.0
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Discharge, in million gallons per day, of Anahola River near Kealia, Kauai, for
i the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
|
3.8 3.3 23| 26 3.0 4.5 127|117 9.8 4.7 7.4 8.8
7.6 3.4 22| 2 9.5 3.4 1L2| 4 8.6 5.1 7.0 9.1
, 6 3.3 22| 13.6 4.0 45] 10.1| 43 8.6 4.9 7.2 9.8
1 2.7 2.2 | 47 3.3 4.4} 163 | 25 - 26 4.7 6.6 7.9
4.5 3.3 2.2 189 2.8 3.3 8 ¢ 16.2| 186 7.7 9.3 7.4
3.8 2.6 2.2 32 2.7 3.0 1222 13.8| 22 7.9 8.8 7.0
3.4 3 20| 188 2.6 28| 1.1} 13.8| 28 87 7.0 7.2
9,4 6.7 2.0 9.3 2.6 28| 13.0] 1L 24 214 11.4 6.8
3.6 2.7} 20 7.6 2.6 2.7 7.9|.10.1| 27 4 7.4 7.0
3.3 2.9 2.3 6.6 3.1 2.7 8.6 | 14.6| 35 25 8.8 6.4
3,1 3.3 1.8 5.9 2.8 3.6 7.9 127 | 41 16.2 | 10.7 8.0
281 20 L7 53| 17.2| 50 6.8 13.8| 37 13.0 7.2 6.6
2.6 5.4 L6 4.7 49| 29 6.4 8.6 &7 1.0 6.1 5.7
216 3.3 L5 4.5 3.1| 16.6 6.4 841 16.7| 17.2 5.5 5.5
2,4 2.8 L5 4.4 2.8 7.0 59 7.9 127 9.8 51 5.5
23 2.6 1.8 4.2 2.6 | 67 5.7 7.0 10.7 ) 11.2 8.5 5.3
28| 25| 25| 44| 24102 20 | 68| 101 73 6.8 5.1
2.8 4.2 2.0 4.0 24| 158 6.8 6.6 8.8 1114 5.3 4.9
3 2.7 16 3.4| 31 1.5 6.6 6.6 81| 68 |. 47 4.9
\ 1 2.6 L5 3.3 3.6 9.3 6.6 6.6 9.1 57 4.7 5.1
2 S 18,8 8.4 1.7 3.3 2.81 65 10.1 6.4 9.1 28 4.7 8.6
22 31 4.1 2.0 3.3 2.8 | 140 7.2 1L3 81 19.1 4.4 7.2
2 7.2 2.7 L7 3.1 | 16.6 | 206 59 7.4 7.4 15.2 7.9 5.5
48 2.9 15 3.4 4.7 | 246 5.7 6.4 68| 13.4] 62 4.7
30| 21 1.4 53| 12.4| 142 7.0 5.9 6.4 127 153 4.2
%7 3.6 1.4 3.8 10.4| 58 7.2 5.8 6.1/ 1.0} 48 42
7 2 9.2 3.4 3.8 34 551 75 57 9.8 14.1 40
80 3.7 21 3.3 3.8| A4 24 18.6 5.5 88| 10.1 3.8
5.3 2.8 3.0 3.1 6.9| 19.6 30 5.3 8.1 9.1 3.8
40 2.6 2.8 31| 15.4) 155 | 54 5.1 7.9 29 3.6
3.4 2.5 |eaeeans 28 (... 15.8 | 238 4.9 |l 10.7 .ooe
|

Monithly discha?ge of Anahola River near Kealia, Kauai, for the year ending June

30, 1922
| . Discharge Total run-off
|
Mont] i
on lr Million gallons per day Second- Million
foet gallons Acre-feet
Maximum | Minimum | Mesn | (T681)

18.8 2.1 4.64 7.18 | 144 441

30 2.5 6. 05 9,36 188 576

21 1.4 2.83 4,38 84.8 261

47 2.8 9. 80 15.2 304 932

31 2.4 6.20 9.73 189 579

246 2.7 42.3 65.4 1,310 4,020

238 5.5 18.9 2.2 1,800

117 5.5 18.9 20.2 530 1,620

57 4.9 15.6 24.1 484 1,480

214 4.7 310 48.0 920 2,850

62 4.4 11.5 17.8 358 1,090

9.8 3.6 6.12 9.47 184 563

246 1.4 14.5 2.4 5, 290 16, 200

ANAHPI-A DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAI

Locarion.—At, upper end of second tunnel above Kaneha reseryoir, 7 miles
from Kealia.

RECORDS AVAILABLE.— December 9, 1921, to June 30, 1922. At station 100
feet upstream at lower end of third tunnel above reservoir, May 29, 1915,
to December 9, 1921. Flow at the two stations not exactly comparable
owing to occasional operation of check gate and spillway between.
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Gage.—Stevens continuous water-stage recorder. At old station 100 feet up-
stream a Friez recorder was used from May 29 to June 26, 1915, a Stevens
eight-day recorder from June 26, 1915, to April 10, 1920, and a Stevens
continuous recorder from April 10, 1920, to December 9, 1921.

DISCHARGE MEASUREMENTS.— Made by wading.

CHANNEL AND coNTRoL.—Channel at gage is short straight stretch of open
ditch cut in firm earth between two tunnels. Control is rock section of
ditch in tunnel; probably permanent. Possible back-water effect frome
reservoir below.

EXTREMES OF DISCHARGE.— Maximum stage recorded during year, 4.85 feet at
1.15 a. m. April 8 (discharge, 84 million gallons per day or 130 second-feet) ;
minimum stage, 0.92 foot from 5.30 to 6.30 a. m. April 22 (discharge, 0.4
million gallons per day or 0.6 second-foot).

1915-1922: Maximum stage recorded, 6.25 feet (at old station) at 7.10
a. m. January 16, 1921 (discharge, 130 million gallons per day or 201 seconfl-
feet). Water occasionally turned out of ditch; no flow into reservoir.

Diversions.—None except that occasionally excess water is diverted through
spillway 100 feet above station.

Recurarion.—By operation of head gates and spillway gates.

OBsecT OoF staTiON.—To determine amount of water diverted from Anahola.
River into Kaneha reservoir. Water owned by Territory and leased to
Makee Sugar Co.

UriLization.—Water is stored in Kaneha reservoir for 1rr1ga,txon of sugar cane
and for domestic supply in the vicinity of Anahola and Kealia.

Accuracy.—Stage-discharge relation practically permanent during year at
both old and new stations. Rating curve for old station, applicable July
1 to 2 p. m. December 9, well defined below 10 and fairly well defined below
35 million gallons per day. Curve for present station, applicable from 5
p- m. December 9 to June 30, fairly well defined below 10 million gallons
per day; extended above that point on basis of form of previous curve.
Operation of water-stage recorder satisfactory except during periods in-
dicated 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. Discharge at old station does
not include discharge through spillway, as the effect of opening spillway on
relation of stage to discharge into reservoir is probably slight. Recards
good prior to December 9, except for periods during which water was wasted.
over spillway or recorder did not operate. Records fair subsequent to
December 9, except for period during which recorder did not operate.

-Anahola ditch diverts water from Anahola River at a point about 314 miles
above gaging station and dam on the river at Kiokala and carries it south-
eastward, for about 134 miles, to Kaneha reservoir where it is stored.

SURFACE WATER SUPPLY OF HAWAII, 1921-1922

-Discharge measurements of Anahola ditch above Kaneha reservoir, near Kealia,
Kauai, during the year ending June 30, 1922

Discharge Discharge
Dati Made b S?ggt Dat: Made b gagﬁ
ate ade by— e a4 ate ade by— eight
. (teet) |Second-| YLjTton (teet) | Second-| Million.
feet | por day feet | per day
e

July 27| W,C.Renshaw | 1.24 3.1 2.0 || Nov, 15| M, H. Carson...| 1.22 3.1 2.0
Aug."27 |'B.F. Rush_.... 1.94 16.1 10.4 || Jan.- 27 | B. M. Pi | L 47 59 3.8
Oct. 5 J. E. Stewart___{ 1.25 9.4 6.1 Apr. 6| S.B.Hall...... 1.51 7.4 4.8

~
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Discharge, in million gallons per day, of Anahola ditch above Kaneha reservoir, near.
Kealia, Kauat, for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June

3 3.0 143 3.6 4.6 4.9 2.5 3.5 4.2

. 0 2.8 1.0 8.4 3.6 4.1 2.8 3.3 3.7

. b 3.3 7.6 4.5 6.8 0.8 4.0 2.9 4.5 3.6

4 2.6 2.9 6.2 3.3 4.6 7.0 2.6 3.3 3.5

4 4.0 3.6 2.8 3.3 6.5 7.3 54| 114 3.3

5 3.0 7.6 2.7 3.0 7.3 57 6.3 3.0

. 2 2.8 8.2 2.6 2.8 7.41 1L1 5.4 3.1

5 3.7 50 2.5 2.5 7.8 121 8.5 2.9

.8 3.3 4.2 2.5 2.4 45 7.7 13 5.1 3.8

. 4 6.0 4.4 3.7 3.6 2.4 8.0 2.1 7.3 2.9

L 2.7 3.4 3.0 3.8 8.4 2.1 6.1 4.0

9 2.5 3.0 10.1| 123 4.2 8.0 18 4.2 3.0

. 8 2.3 2.9 1L5 . 4.6 3.7 3.8 3.7 2.7

7 2.2 2.8 3.3 9.1 5.3 .6 7.2 3.4 2.5

.5 21 2.8 5.6 4.5 4.5 58 3.1 4.1

. 4 3.0 5.1 2.6 2.3 6.2 ) 3.8 5.6 6.5 5.4 2.8

3.0 7.1 2.8 2.2 .6 37 5.3 8.0 6.0 2.5

4] 3.1 2.5 2.8 .8 3.4 4.6 | 11.8 3.5 2.4

.16 2.5 2.3 9.2 .6 2.2 4.2 5.1 3.3 2.3

7 2.3 2.2 3.1 2.0 23 5.2 .5 3.2 2.8

.6 2.8 2.2 27 5.5 3.4 50 .4 3.7 5.1

.16 6.1 2.2 2.5 5.5 5.0 5.5 3.9 2.0 3.1 4.6

2.8 2.5 9.0 3.8 4.4 4.4 3.5] 10.2 32

5.5 2.4 3.2 4.0 3.8 3.4 4.0 54 10.1 2.5

) 2.3 7.0 6.0 3.7 3.9 3.8 6.64¢ 10.1 2.3

.............. 30 2.2 4.2 5.7 3.6 3.1 3.1 4.1 6.8 21

- 13.6 5.0 3.6 3.7 58 2.8 4.4 5.6 2,1

- 61| 149 3.8 5.2 ' 71 4.5 2.8 3.8 5.4 | 2.1

- 4,1 51 4.0 8.0 5.5 - 2.8 3.6 4.6 2.0

- 3.6 7.6 3.6 9.1 12 2.8 3.7 7.4 ]
.............. 3.2 cecced] 3.0 [caeeoos - 2.6 4.5

Norte.—Water-stage recorder did not operate July 23 to Aug. 27, Nov. 13-15, Dec. 28 to Jan. 27, and Jan.
29 to Feb. 12; discharge estimated by comparison with stations on adjacent ditches and natural streams.
Braced figures show mean discharge for periods indicated.

Monthly discharg?e of Anahola ditch above Kaneha reservoir, near Kealia, Kauai,
J for the year ending June 30, 1922

|
! Discharge Total run-off
Month Million gallons per day
Second- i
oot | Mlon | pcre-foet
Maximum | Minimum | Mean (mean)
3.95 6.11 123 376
4.33 6.70 134 412
4,16 6. 44 125 383
4, 50 6.96 139 428
4. 50 6.96 135 414
4. 51 6.98 140 429
5.93 9.18 184 564
3.55 5. 49 99.3 305
4.95 7.68 153 471
4. 62 7.15 139 426
5.55 8.59 172 528
3.03 4.69 9.0 279
448 6.93 1,630 5,010

KALIHTWAI RIVER NEAR HANALEI, KAUAI

LocaTioN.—A#t elevation 700 feet, 1 mile east of Kauai Electric Co.’s power
line, and'9 miles soatheast of Hanalei.

RECORDS AVAILABLE.—March 13, 1914, to June 30, 1922.
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Gaee.—Stevens continuous water-stage recorder.

DiIsCHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above
and 50 feet below gage; current sluggish at low stages. Right bank low and

. wooded; left bank a nigh and nearly vertical cliff. Control composed of
large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year, about 5.8 feet at mid-
night April 17 (discharge, about 1,050 million gallons per day or 1,620
second-feet) ; minimum stage recorded, 0.24 foot at 10 p. m. June 30 (dis-
charge, 11.2 million gallons per day or 17.3 second-feet).

1914-1922: Maximum stage recorded, 14.4 feet at 6.30 a. m. September
25, 1914 (discharge, from extension of rating curve, 4,000 million gallons
per day or 6,200 second-feet); minimum discharge, 5.8 million gallons per
day or 9.0 second-feet, at 8 a. m. February 22, 1920 (gage height, 0.58 foot).

Diversions.—None.

RecuLaTioN.—None.

Ossrcr oF sTaTION.—To determine feasibility of high-level diversion, in con-
nection with Territorial project relative to Hanalei River.

UmiuizaTioN.—Part of flow is diverted below station for irrigation of rice and’
taro.

Accuracy.—Stage-discharge relation permanent subsequent to July 28. Rating
curve used July 29 to June 30, well defined below 80 million gallons per day.
Shifting-control method used July 1-28. Operation of water-stage recorder
satisfactory except during period noted in footnote to table of daily dis-
charge. 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 period during which recorder did not
operate, for which they are fair.

Discharge measurements of Kalihiwai River near H ;:malei, Kauai, during the year
ending June 80, 1922

Discharge Discharge
Dats Made b Bereat Dat Made b; k- A
ate ade by— eig] - ate ade by— eig! .

(feet) |Second- lgﬂhon (feet) |Second- I\S]llion
foet ons feet |B%.0DS
per day per day

July 29 | W.C.Renshaw.| 0.94 57 37 Jan. 28 | E. M. Pickop...| 1.39| 103 67
Aug. 24 | E, M, Pickop--| .70 38 24.4 || Feb. 26 | M, H. Carson..| .40 24.3 15.7
QOct. 5| M.H.Carson..| .60 32 20.7 || Apr. 1 |-.... do. oo .30 18.5 12.0

Dec. 3 |..... [ 1/ M .90 52 34
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2
Discharge, in mt*llion gallons per day, of Kalihiwai River near Hanalei, Kauai
* for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
81 13.1 28 28 112 26 12.9 21
51 22 23 24 60 26 13.6 20 18.8
29 1511 29 22 68 21 14.8 18.1
25 13.4] 22 29 49 32 13.4 17.1
21 126 | 17.8| 32 60 33 27 16. 4
30 11.8 | 16.6 | 34 43 47 22 M 15. 6
21 11.4 | 15.3| 34 45 46 14 40 15.1
17.4 1 11.4| 15.1 34 49 100 14.8
15.8| 11.4| 14.1| 23 32 49 20
151 12.6| 13.8] 21 34 104 14.8
13.8 ) 11.6 | 17.6 | 21 32 123 20
13.1 116 18.8 | 34 107 14.8
12.6 | 14.1 | 68 17.4 | 25 90 35 14.3
12.4) 12.2| 58 16.6 | 27 43 19.5
12,2 11.4) 29 158 22 40 16.9
11.8 | 11.0 | 47 16.2| 19.9 | 32 20 15.6
4.4 11.0 | 40 19.6 | 19.91 28 14.3
12.0 | 31 27 18.8) 17.11 25 13.6
11.2 23 19.9 ] 19.9 | 22 13.1
1.2 156 21 27 16.9 | 21 70 14.6
1.0 | 141 | 53 44 16.9 | 20 24
12.6 § 17.0 | 100 26 23 18.1 19.2
13.6 | 59 205 19.6 | 17.8 | 18.5 } 95 15.1
15.8 | 21 333 19.2 | 16.4| 23 14.3
23 35 183 32 178 17.4 52 12.9
16.91 24 64 29 153 | 153|325 102 12.6
19.27 21 43 24 141 14.8 40 12.4
15.3 | 24 34 60 45 14.6 28 12.0
13.4 | 68 34 65 |oooeao- 13.8 24 12.0
15.1| 61 32 82 |- 13.4 29 11.6
129 oo 34 275 looaeoee 18.4 ... 21 feooeon -

NoTE.—Water-stage recorder did not operate Apr. 7 to May 25; discharge estimated by comparison with
flow of adjacent streams. Braced figures show mean discharge for periods indicated.

Monthly discharge of Kalihiwai River near Hanalei, Kauai, for the year endmg

June 30, 1922

Discharge Total run-off
Month Million gallons per day
Second- | pripion
feet gallons Acre-feet
Maximum | Minimum | Mean | (ea)
21.9 33.9 - 680 2,080
26.7 41.3 829 2, 540
19.5 30.2 584 1,800
19.3 29.9 600 1,840
22.6 35.0 678 2, 080
56.7 87.7 1, 760 5,390
36.9 57.1 1, 140 3, 610
38.0 58.8 1,060 3,270
37.0 57.2 1, 150 s
43.8 67.8 1,310 )
33.7 52,1 1,050 3,210
15.8 24. 4 474 1,450
3.0 48.0 11,300 34, 700

HANALEI RIVER AT ELEVATION 625 FEET, NEAR HANALEI, KAUAI

LocarioN.—2 miles west of Kauai Electric Co.’s power line and 10 miles south
of Hanalei. " Trail to station leaves power line at Pole No. 334.
RECORDS AVAILABLE.—January 26, 1914, to June 30, 1922.
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Gaee.—Stevens continuous water-stage recorder; moved 300 feet upstream on
July 20, 1921. Datum of recorder in use prior to July 20, 1921, raised
6.0 feet January 15, 1915, :

DISCHARGE MEASUREMENTs.—Made by wading or from footbridge.

‘CHANNEL AND CONTRoL.—One channel at all stages. Bed composed of boulders;
rough. Right bank steep and high; left bank slopes gently. Control com-
posed of boulders; shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage during year ending June 30, 1919,
estimated 4.95 feet Novembgr 25 (discharge, from extension of rating curve,
2,000 million gallons per day or 3,100 second-feet) ; minimum stage recorded,
0.22 foot at 6.30 p. m. March 17 (discharge, 19 million gallons per day or
29 second-feet).

Maximum stage recorded during year ending June 30, 1920, 6.62 feet at
7.45 p. m. January 16 (discharge, from extension of rating curve, 4,540 million
gallons per day or 7,020 second-feet); minimum stage recorded, 0.56 foot
for several hours February 21 (discharge, 29 million gallons per day or 45
second-feet). '

Maximum stage recorded during year ending June 30, 1921, 7.50 feet at
11.20 a. m. January 16 (discharge, from extension of rating curve, 6,500 mil-
lion gallons per day or 10,100 second-feet); minimum stage recorded, 0.44
foot for several hours February 20 (discharge, 25 million gallons per day or
39 second-feet); stage probably slightly lower February 24-28, when recorder
was not operating.

Maximum stage recorded during year ending June 30, 1922, 5.74 feet at
2.30 a. m. October 1 (discharge, from extension of rating curve, 1,800 million
gallons per day or 2,790 second-feet); minimum discharge, 31 million gallons
per day or 48 second-feet, at 9 a. m. June 30 (gage height, 1.10 feet).

1914-1922: Maximum discharge recorded on January 16, 1921; minimum
discharge, 14 million gallons per day or 22 second-feet, January 6 and 10,
1918 (gage height, 0.35 foot).

Diversions.—None.

ReaunatioN.—None,

OBJECT OF sTATION.—To determine feasibility of high-level diversion to Terri-
torial agricultural lands. Territorial water.

UririzaTioN.—Small part of flow diverted for irrigation of rice and taro and for
domestic supply. '

Accuracr.—July 1, 1919, to July 19, 1921: Stage-discharge relation not per-
manent. Standard rating curve fairly well defined below 400 million gallons
per day; extended above that point. Operation of water-stage recorder
very unsatisfactory during 1919, owing to poor maintenance and indpection;
during 1920 and 1921, the recorder operated fairly satisfactorily except that
clogging of the intake caused occasional errors at low water and lagging of
recorder pencil during high water. Discharge for 1919 based mainly on a
comparison with flow of adjacent streams, the gage-height graph being
used wherever it appeared to be a true record. Daily discharge for 1920
and 1921, 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
poor for 1919; fair for 1920 and 1921, except those for high stages and
periods during which recorder did not operate, which are poor. Some of
the discharge measurements indicate possible shifts in control that vary as
high as 10 per cent from the standard rating. Owing to this condition
and the many other sources of error, the daily-discharge record should be
used with caution. Monthly-discharge records are probably fairly accurate.
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July 20, 1921, to June 30, 1922: Stage-discharge relation not permanent.
Standard rating curve well defined below 200 million gallons per day and
extended above that point; was used direct except for periods November
23 to December 24 and May 24 to June 30, for which shifting-control
method wasj used. Operation of water-stage recorder satisfactory. Daily
discharge agcertained 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 mter\:als of the day, except
for periods for which shifting-control method was used. Records good
except for high stages and for periods for which shifting-control method
was used, which are fair.

Discharge measurements of Hanalei River ol elevation 625 feet, near Hanalet,

Kauat, during the years ending June 30, 1919-1922

Discharge Discharge
‘Dat Made b Eﬁ Date Made b haigGulelt
ate ade by— 6 4 y—
(feet) | Secona-| Milion (feet) | Second-| poilion
feet feet
per day per day
1918
Dec. 17 | W, V, Hardy...[ 1.18 111 72 116 128 83
17 fooone i [\ SR .95 82 53 .81 63 41
.93 73 47
1919 |
Mar. 6| Y. Masato......| 1.36 138 102
6 d .04 107 69 1. 50 186 120
.33 146 94 .84 70 45
.97 100 65 116 102 66
50 32.5 1.05 95 61
62 40 166 104 67
47 30 Aug. 25 | E. M Pickop-.| 2.80 283 183
Oct. 6| M, H, Carson._| 130 4.5
Dec. 4 |--._. L 1 S 1.38 81 52
53 34
36 23.5 1922
213 1 Jan. 29 | E. M, Pickop..| 228 201 130
do . 47 30 Feb. 27 | M. H, Carson..| 1.24 64 41.5
June 23 | M. H. Carson..| .74 65 42 Apr. 2)8.B.Hall.....| 1.27 68 44
July 12 [..__. s 1, S, .93 80 52
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Discharge, in million gallons per day, of Hanalei River at elevation 625 feet, near
Hanalei, Kauaz, for the years ending June 30, 1919-1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1918-19
41 52 49 37 92 44 37 49 38
41 47 56 37 67| 62 47 40 41
49 43 45 37 57| 340 57 40
43 5 41 38 48 78 46 38 44
108 96 39 42 75 9 . 43 37 61
84 80 37 41 48] 446 684 37 48
144 67 41 42 30| 454 89 37 48
106 71 71 42 36| 298 59 37 47
87 60 53 ] 56| 131 53 37 87
202 50 48 53| 364 55 39 66
2717 46 42 42| 151 134 36 46 37| 134
114 48 37 79 88 42 89 38 73
145 40 48 73 67 51 38 62
89 | 155 41 41 63 33 40 55
69 38 67 37 55 31 54 51
39 %
73 38 56 31 50 26 87 53
60 | 137 45 35 30| -52 22| 102 48
59 92 50 30 30 54 25 | 189 46
63 61 52 22 | 457 47
55 57 48 31| 582 54
51 100| 42 4 A osm| 9] st
48| 155 g gg 74 52
114 46 76 51
w01} 71| 35| %8| 18 9| 58| 52
83 31 36 44 51
93 64 31 34 39 53
77 55 32 34 35 52
54 48 34 14 48 36 34 55
59 45 39 57 69 48 37 } 38 59
55 43 39| 147 54 53 37
58 45 |ooeee- 350 ... 37 |eceees LT ——
110 54 31 36 30| 105 31 31
67 41 208 35 31| 148 30 31
49 76 316 35 31 92 31 35
48 67 82 33 32| 31 31 37
43 62 60 32 31| 132 32 82
42 53 w“ 49 55 32 40 79 34 37
43 41 53 43 32 38 62 34 33
47 62 40 32 66 56 35 32
50 | 138 q 89 31 45 51 36 31
50 el 49 36 46 51 36 40
46 57 46 215 | 155 47 36 51
43 50 40 69 | 344 46 34 46
51 46 39 39 65| . 43| 162 46 36 43
59 56 44 41 38| 143 37 60 43 35 41
57 84 43 37 37| 362 34 47 44 34 36
42 61| 43|)c | 3| 35| s0| 32| 4| 40| 35 54
36 48 43 34 37| 426 32 93 39 44 66
33 41 42 32 37| @1 31| 403 61 60 41
40 42 41 31 35 73 32| 481 41 48 42
74 61 48 31 34 57 31| 146 48 36 36
87 83 41 48 33 49 30| 178| 170 46 36
79 57 40 40 39 48 30| 28| 181 42 42
62 48 37 37 34 43 260 74 58 37
53 41 36 34 32 41 30| 120 51 54 34
53 38 38 33 32 40 34| 272 45 77 32
60 36 36 31 40 46| 140 39 741 39
55 36 34 32 | 38 31 84 37 40| 48
106 34 38 31 61 38 31 64 35 34 49
71 35 40 30 36 30 66 32 34! 48
83 36 38 32 35 |oceeen- 89 31 34 35
98 8l 341 62 | 32 .
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Discharge, in million gallons per day, of Hanalei River atl elevation 625 feet, near
Hanalet, Kauai, for the years ending June 30, 1919-1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.'| May
3 51| 167 44 82 49 48 68 80 61
32 49 | 108 76 86 46 51 55 66 53
30 49 89 59 99 48 58 43 60| 112
28 58 67 46 79 521 146 40 57 64 77
29 56 55 42 60 59| 244 37 108 65
29 46 64 53 61 71| 205 34 9 67
31 43| 208 144 69| 272 32 45| 137 68
29 40 80 74| 187| 133 834 31 4| 358 60
29 42| 111 52 75 73| 318 30 421 229 58
43 4| 114 43 99 87 | 153 29 41| 129 56
06 38| 154 47 86 66| 120 30 41 9% 51
68 50| 123 77 66| 188 | 182 29 39 82 48
107 76 74 56 56| 752 | 367 8 38 751 A48
53 48 67 49 | 163 | 1,330 27 38 65 51
71 42 4| 151 45 99 | 2,250 45 38 61
88 40| 137 2 84 2,%70 B .49 60 38
93 48 64| 172 40 65 | 1,160 28 51 58
52 64 57 39 56 | 760 2 43 56
49 42 51( 271 76 50| 803 26 42 52 57
48 62 50| 317 50 47| M 26 45 48 45
8| 104 47| 121 122 42| 137 56 60 52
40 57 51 60| 152 92 47 48 50
38 80 51 72 85| 467 75 186 43
36| 192 57 86 82 | 1,050 64 162 46
39 92 73 62 77| 186 | 232 25 75 44
50| 141 63 59 02 77| 285 62 78 42
61 55 83 60| 442 56 41
139 | 101 47 711 191 531 125 63 75
74 57 49 60 92 52 i - 114 72
60 49 49 55 80 49| 131 . . 212 60
55| 124 | ... .. 58 ..o 45 T 114 [ 51
65 63 42| 236 38 58 66| 267 54 38 42
66 81 38 66 46 50 54 148 50 2 38
72 58 42 66 38 75 50 | 142 16 42 38
51 56 38 56 34 50 63| 178 60 38 50
50 60 46 50 31 42| 13| 22 80 59 70
58 50 42 54 31 42 97| 100 128 54 54
48 91 38 54 31 38 67 84 04| 218 46
64 58 46 46 31 34 62 66| 110| 162| 149

50 46 42 31 3 54 63| 112 66 63
50 46 38 34 34 50 60| 221 60 66
50 34 38 31 48 16 68| 235 74 58
82 34 34 50 | 150 42 78| 224 66 50
56 31 34 34 92 42 58 | 152 60 81
52 46 31 34 31 73 42 60 84| 134 50
42 31 34 31 54 38 54 74 63 46
42 59 34 8 84 38 50 66 66 54
38 60 3¢ 28 71 38 46 60 75 75
55 50 34 42 58 38 46 56 64 54
51 34 31 76 54 45 63 5 60 50
62 46 34 31 38 46 87 46 54| 157 46
67 85 42 31 45 146 128 52 54 87 54
42 68 49 50 52 | 224 70 75 46 60 46
3 50 42 50| 146{ 354 58 54 46 56 67
50 62 56 54 58 | 636 50 16 54 57| 250
42| . 168 42 62 75| 348 71 46 42 59 o1
42 58 38 52 60 | 138 76 42 42 50| 225
42| 160 | 111 49 54 84 60 | 130 38 46 84
102 76 | 110 46 74 70| 149 bid 38 42 63
74 56 67 38| 122 70 150 |-..__.. 34 42 56
o7 50 | 101 46| 101 63| 182 |.___._. 34 42 61
54 46 |-eeooeo 34 ... 70| 478 ... 34 | - B

Jun

@

50
46

(<3

99

88y

RRRRER kLB IYRYS SVELS

NoTe.—Water-stage recorder did not operate satisfactorily Oct. 9-14, 19-27, Nov. 19-28, Dec, 19-27,
30, and 31, 1918; Jan. 1-10, 14-28, Feb. 2 to Mar 1, Apr. 29 to May 3, June 1 to July 13, Sept. 30 to Nov. 13,
and Dee. 26-31, 1919; Jan. 1-12, 1920; Feb. 21 to Mar. 6, Apr. 23-30, and Dec. 2-3, 1921; discharge estima
hy comparison with flow at stations on adjacent streams. Recorder being installed at new location July
9-19, 1921; discharge éstimated by comparison with flow at stations on adjacent streams. Braced figures

show mean discharge for periods indicated.
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Monthly discharge of Hanalei River at elevation 625 feet, near Hanalei, Kauai,
for the years ending June 30, 1919—-1922

Discharge Total run-off
Vionth Milli S
illion gallons per day Second- | prillion
feet gallons Acre-feet
. Mazximum | Minimum | Mean (mean)
1918-19

83.2 129 580 7,920
4.7 116 2,320 7,110
42,4 65.6 1,270 3,900
54.1 | 83.7 1,680 5, 150¢
80.0 138 2,670 8,180
113 175 3, 500 10, 800
4.1 68.2 1,370 4, 2000
38.9 60. 2 1,090 3,340
46.0 71,2 1,420 4,380
87.8 136 2, 630 8, 080
55.7 86.2 1,730 5, 300
46.0 712 1,380 4,240
64.8 100 23, 600 72, 6000
55,1 85.3 1,710 5,240
50. 4 78.0 1, 560 4,790
50.5 78.1 1,510 4, 650
2.0 37.1 744 2,280
38.6 59.7 1,160 3, 550
63.6 9.4 1,970 6, 050°
104 161 3,240 , 890
40.8 63.1 1,180 3,630
126 195 3,900 12, 000
74.6 115 2,240 6,870
40.4 62.5 1,250 3, 8400
41.5 64.2 1,240 3, 8200
59.3 918 21,700 66, 600+
54,2 83.9 1,680 5,160
66.3 103 2,060 6,310
SL 8 127 2,450 7, 530
87.2 135 2,700 , 200«
81.8 127 2, 450 7, 530
144 223 4,470 13, 700
475 735 14,700 , 200
31.9 49, 4 893 2,740
67.2 104 2,080 6, 390
90. 5 140 2,720 8,330
54.9 84.9 1,700 5,220+
50. 1 71,5 1,500 4,610
108 167 39,.400 121, 000
57.1 88.3 1,770 5, 430
64.6 100 2,000 6, 150
49.3 76.3 1,480 4, 540
50.3 77.8 1,560 4,790
50.7 78.4 1,520 - 4,670
109 169 3,300 10, 400
84.6 131 2, 620 8, 050
86.5 134 2,420 7,430
79.7 123 2,470 7, 5800
7.2 110 2,140 6, 560
72.0 111 2,230 6, 850
43.4 67.1 1,300 4, 000
68.2 106 24, 900 76, 400
S

Nore.—See footnote to table of daily discharge.
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I

WAIOLI STREAM NEAR HANALEI, KAUAI

.

LocarioNn.—3 miles above mouth of stream and 4 miles from Hanalei.

RECORDS AvVAILABLE—July 1, 1914, to June 30, 1922. Data from December
19, 1916, to: June 30, 1918, have been revised in Water-Supply Paper 515.

GagE.—Stevens continuous water-stage recorder.

DiscuArGE MEASUREMENTS.—Made by wading or from cable at gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for 30 feet above
and 20 feet below gage. Right bank steep; left bank slopes gently. Control
composed of boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.97 feet at.
8.30 p. m. April 7 (discharge, 590 million gallons per day, or 913 second-
feet); minimum stage recorded, 1.28 feet at 1 p. m. November 18 (discharge,
5.5 million gallons per day, or 8.5 second-feet).

1914-1922: Maximum stage recorded, 6.15 feet at 6.30 a. m. December
19, 1916 (discharge, from extension of rating curve, 955 million gallons per’
day, or 1,480 second-feet); minimum stage recorded, 0.6 foot July 22, 1914
(discharge, 2.0 million gallons per day, or 3.1 second-feet).

Diversions.—None.

RuauraTion.—None.

Opsect oF stamioN.—To determine feasibility of high level diversions in con-~
nection with Territorial Hanalei River project. Territorial land and
water.

UriLization.—Small part of flow is diverted for irrigation of rice and taro.

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1
to January'31 well defined below 60 million gallons per day; curve used
February 1 to April 7 fairly well defined below 30 million gallons per day;
curve used April 8 to May 24 well defined below 75 million gallons per day;
and curve used May 25 to June 30 well defined below 60 million gallons
per day. Operation of water-stage recorder satisfactory except for short
periods noted in footnote to table of daily discharge. Daily discharge

- ascertained by applying to rating table mean daily gage height obtfained
from recorder graph by inspection or, for days of considerable fluctuation
in stage, by averaging discharge for intervals of the day. Records good
except those for high stages and those estimated, which are fair to poor.

Discharge measurements of Waioli Stream near Hanalei, Kauai, during the year
ending June 30, 1922

Discharge Discharge
Date Made b l??gﬁt Date Made b h(z%gt
4 ade by— eig] .. af y— i

v (feet) |Second- lgﬁﬂl;ﬁ? (feet) |Second- gm

fi per day feet per day

July 6| E.M. Pickop..| 1.50| 14.7 9.5 || Jan. 26| E. M. Pickop._| 1.86| 31 20.0
Aug. 24 | B. F. Rush..... 1. 53 15.5 10.0 || Feb. 25 | M. H. Carson__| 1.52 18. 6 12.0
Oct. 4| J.E.Stewart...| 1.56 16.8 10.9 || Apr. 4| S.B.Hall______ 1.56 20. 4 13.2
Dec. 5| M.H.Carson..| 1.42| '1L7 7.6 || May 21 | E. M. Pickop._| 1.62 16.0 10.3
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Discharge, in million gallons per day, of Waioli Stream near Hanalei, Kauasz, for
the year ending June 30, 1922

Day July | Aug.,| Sept.{ Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
7.8 | 14.6 7.8 76 10.7 13.6 | 136 18.8 9.2 7.9 9.6
9.2 22 7.6 17.0| 21 9 0‘ 9.4 15.8 | 12.4 7.9 7.8

14.0| 13.6 7.8 12.0| 1.7 " 8.0 60 16.9 | 151 | 10.9 7.2
13. 14.1 8.2 1.6 8.8 7.6 42 23 13.0 | 12.6 7.1
1.0 17.5| 1.4 10.1 7.1 7.8 25 35 39 37 35 6.8
9.6 1L2 9.2 36 6.4 7.4 19.3| 24 48 39°%| 16.2 6.4
9.0 1.7 80| 21 6.1 7.2 140 25 59 195 12.3 6.4
13.0 | 10.3 82| 1.7 6.0 6.9 1.2| 16.9 | 61 138 24 6.4
9.4 9.0 9.4 9.2 5.8 68| 10.6] 14.1| 65 26 14.3 9.4
9.2 12.0 8.6 8.2 72 6.6 8.2 14.4|112 15.7] 13.3 7.2
1.2 12.8 7.1 7.8 1] 21 8.0| 16.0| 88 2 10. 4 8.0
8.8 30 6.9 74| 25 167 7.8 187| 9 16.01 9.8 7.6
7.81 16.2 6.4 7.2 8.8 69 6.8| 12.7| 89 14.3 9.6 7.4
7.8 10.6 6.3 7.1 6.6 34 6.6 | 19.8 20 8.8 9.4
7.4 9.2 6.1 7.2 6.0 13.3 6.4| 13.0| 19.6 | 15.0 7.5 9.4
7.2 88} 1.9 7.4 58| 568 64| 10.5] 33 129 7.7 7.6
3.0 82} 23 6.9 57| 45 7.8] 95} 19.2| 27 10.4 7.2
10.1] 16.8 6.6 43 28 176 | 9.2 14.8| 64 1.2 7.1
15.6 8.8 6.6 44 16.0 12.2 9.2 141 32 10.6 7.8
13 10.8{ 8.0 6.3 10.3| 12.0| 50 8.8 13.2| 9% 10.6 10.8
19.0| 11.7 6.1 10.3( 29 81 1220 12,1 24 12.3 17.0
12.5 | 18.0 8.4| 181! 583 25 42 11.8: 13.6 9.6 12.5
9.2] 11.0| 11.8| 68 198 16.9| 16.9| 17.1| 11.2| 38 9.2

10.1| 12.7 | 20 14,7 | 244 13.3 1 13.5| 12,4 12.7| 104 8.0-
75 28 8.0| 17.5| 26 190 27 13,6 1.2 152 27 7.6
1.2 7.6 | 1.7| 13.8 38 34 12,5 1.0 9.6 78 7.4
22 23 80 1.7 17.5§ 23 193 10. 2 8.8 18.1 7.4
} 20 13.81 24 7.2 1.0} 16.04 103 46 9.8 8.1 11.2 7.4
99| 1L7| 86| 181 169" 75 |....... 9.5| 7.7( 9.4 7.8
16.3 9.0 24 1L2| 1250 141} 77 |o._... 9.5 8.1 121 7.6
10.6 8.0 | ... 7.6 el 1411196 ... 9.6 |- 9.4 ...

NoTE.—Water-stage recorder did not operate July 18-29 and Dec. 1-14; discharge estimated by com-

parison with flow at stations on adjacent streams.

dicated.

Braced fligures show mean discharge for periods in-

Monthly discharge of Waioli Stream near Hanalei, Kauai, for the year ending
June 30, 1922

Discharge Total run-off
Month Milkion gallons per day
Second- | pripion
feet gallons Acre-feet
Maximum | Minimum | Mean | (€87
............ 1.1 17.2 344 1,060
8.0 13.9 21. 5 430 1,320
61| 113 17.5 339 1,030
61| 129 20.0 101 1,230
5.7 15.2 23.5 457 1, 400
66| 142 88,4 1,370 £ 200
64| 200 46,3 928 3,840
8.8 32.4 50. 1 908 2,780
9.5 30.9 47.8 958 2, 940
77| 31 481 932 2,860
7.5 18.7 28.9 580 1,780
6.4 8.28 12.8 248 762
57| 2L6 33.4 7,900 24,200
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LUMAREAI RIVER NEAR HANALEI, KAUAI .

LocaTioNn.—6 miles above mouth and 10 miles by road and trail from Hanalei.

RECORDS AVAILABLE.—May 23, 1914, to October 11, 1917, and July 1, 1926, to
June 30, 1922.

Gace.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—One channel at all stages; straight for 350 feet above
and 150 feet below station. Bed composed of large boulders and cobble-
stones. Right bank high and vertical; left bank low, wooded, and sloping,
Control composed of large boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.20 feet at
3.30 p. m. January 31 (discharge, 1,820 million gallens per day or 2,820
second-feet) ; 'minimum discharge, 23 million gallons per day or 36 second-
feet, at 7 p. m. June 29 (gage height, 0.64 foot).

1914-1917; 1920-1922: Mazximum discharge recorded on January 31,
1922; minimum discharge occurred on June 29, 1922.

Flood of January 16, 1921, probably exceeded all others, but owing to -
nonoperation of recorder no record of the stage was obtained. -

DiversioNs.—None.

RecuratioN.—None. )

Osyrct oF sTATION.—To determine feasibility of high-level diversions in connec-
tion with Territorial Hanalei River project.

UTrLizatioN.—Small part of flow used for irrigation of rice and taro.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve
well defined below 100 million gallons per day and fairly well defined between
100 and 400 million gallons per day; was used direct July 1 to April 7;
shifting-control method used April 8 to June 30. 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, except far period for which shifting-control method
was used. Records good except those estimated and those for period for
which shifting-cornitrol method was used, which are fair.

Discharge measurements of Lumahai River near Hanalei, Kauai, during the year
ending June 30, 1922

Discharge Discharge
Dat Made b I?z}gg Dat Made b ]?agg

ate e by— eight eth ate ade by— eight p
(feet) |Second-| “Million (fest) |Second-| Million
Teet gallons Teot gallons
per day per day

July 29 | B. F. Rush_.__. 1.20 126 81 Feb. 24 (M. H. Carson...| 0.88 70 45
Oct. 4) M. H. Carson..| .79 60 39 Apr. 3 |.._.. [ 1 S, .82 62 40.5
Dec. 2|..... do___...._.. .78 55 35.5 || May 22 | E. M. Pickop..| .80 51 32.5

Jan. 24 | E. M. Plckop_- .93 67 43

66289—261—wsP 555——5
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Discharge, in million gallons per day, of Lumahai River near Hanalez, Kauat, for
the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
42 41 30 305 44 50 670 68 32 30 32
51 66 29 61 89 35 396 55 31 30
97 50 29 45 50 4 270 55 35 35 28
81 55 30 39 38 209 66 35 39 27
48 75 33 35 33 50 210 177 99 114 26
38 41 30 52 30 30 92 295 119 56 25
35 50 29 54 78 283 231 46 25
57 39 30 38 28 61 363 262 129 25
37 33 30 34 28 360 66 66 28
35 3% 30 32 28 49 571 49 53 25
35 38 28 30 28 72 320 63 42 26
32 118 27 30 66 107 297 56 36 25
31 52 26 29 31 215 47 52 24
30 36 2 |- 28 28 160 30 93 84 116 35 37
30 33 26 29 27 : 62 68 53 32 29
30 31 42 28 26 78 45 31 25
68 30 63 28 26 61 65 50 25
57 34 46 28 114 49 84 36 24
36 49 32 27 140 45 56 33 25

35 31 26 39 70 45 204 33 28

115 55 35 26 48 41 97 36 48
43 41 68 31 99 38 53 33 30
71 32 41 38 458 45 42 160 26
43 33 43 63 88 520 37 46 | 432 2
36 117 33 80 120 36 59 131 24
33 39 30 55 79 35 38 362 24
85 95 49 36 35 b

112 56 122 30 ‘l 35 33 47 24
73 35 51 33 75 60 34 32 37 24
58 32 146 40 33 31 39 2%
39 30 |.ooo. 31 | 32 (... 32 |eeeaen

NoTE.—Water-stage recorder did not operate Nov. 28 to Dec. 1 and Dec. 4 to Jan. 23; discharge
estimated by comparison with flow at stations on Waioli and Kalihiwai streams. Braced figures show
mean discharge for periods indicated. -

Monthly discharge of Lumahai River near Hanalei, Kauai, for the year ending
June 30, 1922

Discharge Total run-off
Month Million gallons per day Second- -
feet Million | 5 o7 foet
(mean) gallons
Maximum | Minimum | Mean

52.0 80. 5 1,610 4,950

48.4 74.9 1, 500 4, 600

43.7 67.6 1,310 4, 020

46.4 71.8 |* 1,440 4,410

690.6 108 2,080 6,410

150 232 4,640 14, 300

134 207 4, 160 12, 700

133 . 3,740 11, 400

128 198 3,960 12,200

76.8 119 2,300 7,070

76.7 119 2,380 7,300

0 418 8 2, 490

82.0 127 29, 900 91, 800
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MISCELLANEOUS MEASUREMENTS

Measurements of streams and ditches on the Island of Kauai at
points other than regular gaging stations are listed below.

. Miscellaneous discharge measurements on Kauai during the year ending June 30,

Discharge
Date Stream Tributary t Localit Berent]
a ream utary to— O y eig] -
(teet) [Second-| Miition
feel | por day
July 19 | Left Branch of Koaie| Koaie Stream...._. On new trail to Waialae 0.4 0.25
near Waimea, Kauai.
Oct. 9|._... [+ [ T R {1, PO I [T TR .45 .3
Aug. 23 | Waimea ditch.._____ Waimea River_ ... Former gaging station at | 0. 955 5.7 3.7
lower portal of tunnel 22,
2% miles north of Wal-
mea, Kauai. R
May 30 | Halaulani_.._.__.._. Kahiliholo Stream. l/énulesa.boveoonﬂuence 1.02 8.9 5.7
. . near Kilauea, Kauai.
July 6 | Hanalei River......_ Pacific Ocean.___..| Elevation 1,210 feet near .37 23.9
Hanalei, Kauai.
[ E— 1o 1 D R L« DR 100 feet above Kaapoko |....... 54 35
Stream near Hanalei,
Kauai.
20 | Kaapoko.....__._.._. Hanalei River_..._. Elevation 1,210 feet near |.___.__. 12.8 8.3
Hanalei, Kauai. .
20 ... do. ] do. ... 150 feet above Hanalei | _____. 22.2 14.3
River near Hanalei,
Kauai,

ISLAND OF OAHU
KALIHI STREAM NEAR HONOLULU, OAHU

LocaTion.—At Kioi Pool, three-eighths of a mile above Catholic Orphanage, 3
miles up Kalihi Road from Klng Street car line, and 5 miles north of Honolulu
post office.

RECORDS AVAILABLE.—September 6, 1913, to June 30, 1922.

Gage.—Gurley seven-day water-stage recorder installed June 25, 1918. Friez
recorder in use September 8 to November 22, 1913, and Gurley printing
recorder December 4, 1913, to June 25, 1918.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTRoL.—Water drops over a 10-foot fall into pool at gage.
Channel is solid rock, with steep, high banks; two channels above gage height
of 6.0 feet. High-water control, solid rock; lower-water control, concrete dam
completed January 11, 1919; shifts owing to deposition of gravel in pool
above.

EXTREMEs OF DiscHARGE.—Maximum stage recorded during year, 11.47 feet at
6.30 a. m. October 3 (discharge, about 720 million gallons per day or 1,110
second-feet); minimum stage recorded, 2.83 feet at 8 p. m. July 1 (discharge
0.7 million gallons per day or 1.1 second-feet).

1913-1922;: Maximum stage determined from flood marks, 14.00 feet
January 16, 1921 (discharge, estimated 1,250 million gallons per day or 1,930
second-feet); minimum stage recorded, 2.80 feet several times between
February 27 and March 5, 1920 (discharge, 0.5 million gallons per day or 0.8
second-foot). '

Diversions.—Catholic Orphanage diverts water for domestic use into a 4-inch
‘pipe (which is reduced by several stages to 1-inch at the outlet) at a dam
about 300 feet above the station. Dam was installed May, 1920. Prior to
this there were no diversions above station.

REecuLaTION.—None.



64 SURFACE WATER SUPPLY OF HAWAIIL, 1921-1922

Ossect oF staTioN.—To determine feasibility of using stream to augment water
supply of city of Honolulu. Part of water rises on Territorial lands.

UriLization.—Part of water diverted 400 feet below station, for power develop-
wment; remaining low-water flow is diverted farther downstream for irrigation
of taro.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined between 1 and 150 million gallons per day; extended to
cover high stages. 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 fluc-
tuation in stage, by averaging discharge for intervals of the day. Records
good except for extremely high stages.

Discharge measurements of Kalihi Stream near Honolulu, Oxhu, during the year
ending June 30, 1922

[Made by M. H. Carson]

-Discharge
Gage |[——m———
Date height —

Million

(feet) Se;,et;nd- gallons

per day
4.37 45.5 20.5
3.17 8.3 5.4
3.01 2.3 1.5

Discharge, tn million gallons per day, of Kalihi Stream near Honolulu, Oahu, ‘for
the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.7 1.6 0.9 50 1.4 27 6.2 19.3 5 22 1.7 2.0
L0 13 .9 3.9 2.7 25 55| 1L1 4.0 2.2 1.6 2.0
L7 1.3 .91 61 2.4 27 5.2 8.4 4.6 2.1 1.6 1.9
2.8 1.1 .9| 156 1.6 2.4 7.7 6.5 28 2.0 2.0 2.1
1.3 5.2 1.0 6.2 1.4 22 7.6 56| 150 10.4 2.9 1.8
1.4 1.8 .9 4.0 1.3 2.1 5.0 5.5 6.3 3.8 L7 1.7
1.3 L6 .9 3.3 1.3 2.0 4,6 49| 17.3 4,0 1.6 1.6
1.2 1.3 .9 2.8 1.2 1.9 4.0 4.3 | 16.8 2.6 2.8 1.6
.9 1.1 2.4 2.6 1.2 1.8 3.9 6.9 153 2.3 1.6 1.6
.9 1.0 L3 2.4 1.2 1.8 3.6 4.4/ 1.8 29 2.7 1.5
.9 1.4 1.2 2.3 1.1 18 3.5 42} 140 221 129 1.5
.9 1.8 1.0 2.1 1.3 3.3 4.0 7.8 21 2.8 1.5
.9 1.3 1.0 1.9 1.1 3.1 3.6 7.8 2.6 2.1 1.6
.7 1.1 .9 1.9 1.0 3.3 3.4 6.2 5.7 1.8 58
.9 1.0 .9 L8 1.0} 45 2.9 31,50 2.5 1.7 2.0
.9 1.0 1.2 1.9 1.0 4.0 2.9 4.6 2.6 3.0 1.6
2.0 1.0 1.0 2.2 1.0 2.7 2.8 4.8 6.61 4.8 1.6
3.2 1.0 1.0 2.1 1.7 17.0 27 2.8 3.9 7.6 2.0 1.5
1.6 1.7 .9 1.8 24 10.5 3.0 2.7 3.6 3.0 1.8 1.4
L5 1.1 .9 1.7 3.6 8.4| 35 26 3.5 2.4 2.1 L9
L1 L0 .9 L7 28 13.0 5.8 3.0 3.3 2.2 1.8 6.8
1.3 1.4 1.0 L7 84| 57 4.4 3.8 3.1 2.0 1.7 6.6
23 1.0 1.0 1.9 4.8 17.9 5.2 27 3.1 1.9 2.2 3.0
1.5 1.2 .9 20 35| 66 3.8 3.9 3.0 19 54 2.2
1.3 1.1 1.0 1.7 3.9 47 3.6 2.7 2.8 1.9 5.4 L9
1.0 1.4 .9 1.8 3.3] 17.0 3.5 2.4 26 1.8 6.5 1.7
1.5 L7 3.3 1.6 3.4 | 119 4.2} 31 2.5 1.8 3.3 1.6
2.1 1.3 3.4 1.5 4.2 9.7 | 37 2.4 1.7 2.7 1.6
2.6 1.0 1§ 1.6 3.8 86 25 2.3 1.8 2.7 1.6
1.7 1.0 4.7 1.4 31 7.4 | 50 23 2.0 2.2 L6
1.5 10 foeaeaan 1.5 janeeeae| 6.8 23 A — 22 jceanaan

Nore.—Water-stage§recorder did not operate satisfactorilty Oct. 12-15, Dec. 10-11, Jan. 21, Feb. 27,
and Mar. 2; discharge obtained by estimating gage-height graph for all or part of day. Recorder did not
operate Dec. 12-17, Jan. 20, and Feb. 28 to Mar. 1; discharge estimated by comparison with flow at station
on Nuuanu Stream near Honolulu. Braced figures show mean discharge for periods indicated.



ISLAND OF OAHU . 65

Monihly discharge of Kalihi Siream near Honolulu, Oahu, for the year ending
June 30, 1922

Discharge Total run-off
‘ |
Month : Million gallons per day c.
- Second- | prigon !
feet gallons Acre-feet
Maximum | Minimum | Mean | (e8D)

0.7 1.44 2.23 4.6 137
L0 1.38 2.14 42.8 131
.9 1.32 2.04 39.6 122
1.4 6. 13 9. 48 190 583
1.0 3.96 6. 13 119 365
1.8 19.1 29.6 592 1,820
2.7 9.11 14.1 282 867
2.4 6.19 9. 58 173 532
22 6.93 10.7 215 659
1.7 3.03 4.69 920.8 279
1.6 2.95 4, 56 91.3 281
1.4 223 3.45 66.8 205
.7 5.33 8.25 1, 950 5, 980

NUUARU STREAM BELOW RESERVOIR NO. 2 WASTEWAY, NEAR HONOLULU, QAEU

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

REcorDS avaiLaBLE.—OQOctober 21, 1913, to January 16, 1921, and September 12,
1921, to June 30, 1922. Station rebuilt September, 1921, after destruction
by flood of January 16, 1921.

Gage.—QGurley weekly water-stage recorder; installed September 12, 1921.
Friez weekly water-stage recorder, August 7, 1920, to January 16, 1921.
Gurley weekly water-stage recorder, April 12, 1918, to August 7, 1920, at
same location as old inclined staff. Datum practically unchanged.

DISCHARGE MEASUREMENTS.—Low-water discharge measured by 2-foot sharp-
crested weir with end eontractions; lood discharge measured by 12-foot sharp-
crested weir with end contractions, which with flow over small weir, gives total
flood discharge. Both weirs set in concrete. Crest of small weir is 1 foot
lower than that of large weir. The weirs were reconstructed April 10-27,
1914, and September 12, 1921, but original dimensions were maintained.

CHANNEL AND CONTROL. -—Channel originally in solid rock; has filled in consider-
ably with gravel and silt; straight for about 75 feet above and below weir.
Banks high and covered with vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.22 feet at
6.15 a. m. October 3 (discharge, 486 million gallons per day or 752 second-
feet); minimum stage recorded, 0.12 foot for several hours September 19-22
(discharge, 0.10 million gallons per day or 0.16 second-foot).

1913-1922: - Maximum- stage, -determined-by leveling to fiood marks, 8.74
feet January 16, 1921 (discharge, 1,600 million gallons per day or 2,480
second-feet) ; minimum discharge recorded September 19-22, 1921.
- Drversions.—Most of low-and medium stage flow is d.werted.above statmn for
domestic supply and for power development [ . )
" REGULATION.—Amount diverted above station varies. o f :

OBJECT OF 8TATION.—To0 determine amount of water in the stream a.t thls pomt
in connection with investigations of water supply for ecity of Honolulu.
Territorial land and water.

UTtiL1zaTioN.—Station measures waste water and seepage from reservoirs Nos. 2,
3, and 4 and the Luakaha Weir. This waste water is used for irrigation of
rice and taro.
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‘Accuracy.—Stage-discharge relation permanent after reconstruction of statiqn on
September 13. Rating curve well defined. Operation of water-stage re-

corder 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

intervals of the day. Records excellent.

Discharge measurements of Nuuanu Stream below reservoir No. 2 wasteway, near
Homnolulu, Oahu, during the year ending June 30, 1922

Discharge Discharge
Dat Made b: Made b t(l}?ggt
ate ade Dy— s ade by— eig 15
hgriailllégs (feet) |Second- gﬂggg‘
per day feet per day
Sept. 16 | E. M, Pickop.. 0.10 M. H. Carson..{ 1.30 12.8 8.3
Jan. 28 | M. H. Carson.. 33 || Apr. 16 |..__. do ... .66 4.2 2.7

Discharge, in million gallons per day, of Nuuanu Stream below reservoir No. 2
wasteway, near Honolulu, Oahu, for the year ending June 30, 1922

Day Sept. | Oct Nov. Dec. | Jan Feb. | Mar. ‘ Apr. | May | June
23 0.7 L5 10.8 15.2 } 7 25 1.0 0.4

.55 1.0 1.3 10.2 12.8 2.8 .95 .4

43 Lo 13 9.6 1.0 7.6 2.7 .9 .35

5.5 .8 1.2 10.2 10.5 9.3 2.6 1.2 .35

3.3 .7 L2 9.6 9.9 10.8 4.0 L3 .35

3.0 .6 1.2 10. 2 9.3 8.3 3.1 .95 .35

1.8 .45 11 8.4 9.3 9.9 3.1 .8 .35

21 .4 L1 9.1 8.6 8.3 2.8 .85 .35

1.4 .35 1.1 8.6 9.8 10.1 3.0 .65 .3

1.4 .35 1.0 83 8.1 9.9 2.2 .75 .3

1.6 .3 1.2 7.9 8.8 13.2 1.6 3.5 .3

2.0 .3 52 7.6 7.6 9.9 L6 .9 .35

3.4 .3 32 7.4 6.7 8.6 26 .7 .35

3.0 .3 16.0 7.4 7.6 6.9 2.5 . 65 .5

1.6 .4 6.7 7.4 7.1 2.0 .65 .35

14 .35 16 67| &1 63| L7| .8 .3

2 L& .35 6.9 7.6 6.5 4.5 1.2 .3
.15 1.1 .35 13.7 7.1 6.8 6.1 2.2 .85 .3
.15 1.0 10.2 9.0 6.4 5.4 2.0 .o .3
.1 Lo 99 1.9 6.2 5.5 1.7 .5 .3
.1 L0 12.4 7.2 6.1 5.1 1.3 .4 .4
.15 1.0 3.8 37 7.6 6.1 4.8 1.2 .35 .35
.15 13 . 15.2 7.9 ] 4.5 1.3 .35 .3
.15 1.3 33 6.9 4.4 13 1.2 .25
.15 Lo 29 6.9 . 4.3 1.3 1.2 .25
A6 e .15 1.2 16.0 7.9 3.9 L3 1.6 .2
b (S 4 1.1 0 13.7 81 3.7 L3 .7 .2
.9 . 6 13.3 3.4 L1 .5 .15

.9 8 12.6 3.4 L0 .45 .2

.8 1 12.2 3.0 L1 .4 .15

S T R 1.3 b2 A P T

Notg,—Water-stage recorder did not operate satisfactorily Nov. 19-26, Dec. 15-17, and Feb. 23 to Mar, 2;

discharge estimated by comparison wit

figures show mean discharge for periods indicated.

flow at stations on Kalihi Stream and Maole ditch, Braced
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Monthly discharge of Nuuanu Stream below reservoir No. 2 wasteway, near-Hono~
wlu, Oahu, for the year ending June 30, 1922 .

Discharge Total run-oft
Month Million gallons per day
gamonspe Second- | pripjign
feet gallons Acre-feet

Maximum | Minimum | Mean (mean)
0.1 0. 250 0. 387 4. 50 14
.55 3.01 4. 66 93.2 286
.3 163 2 52 48.9 150
1.0 12.9 20.0 401 1,230
6.7 10.3 15,9 320 980
............ 8 28 12.8 232 711
2.7 6.67 10.3 207 635
1.0 211 3.26 63. 4 194
.35 . 876 1. 36 21.2 83
.15 .310 . 480 9.30 28
.................................... eeeeeee| 1,410 " 4,310

MAOLE DITCH, MAKATI STATION, NEAR HONOLULU, OAHU

LocarioNn.—In Nuuanu Valley, 150 feet from Pali road, opposite reservoir No. 4
into which the ditch empties, and 634 miles from Honolulu post office.
RECorDS AvaiLABLE.—October 5, 1917, to January 16, 1921, and September 12,

1921, to June 30, 1922.

Gace.—Gurley weekly water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTrRoL.—Ditch is earth cut with bottom lining of concrete.
At the gage a section 50 feet long, 514 feet wide, and 3 feet deep is con-
structed of concrete, with concrete control at lower end.

EXTREMES OF DISCHARGE.—1919-1922: Maximum stage recorded, 4.17 feet at
3.30 a. m. January 16, 1921 (discharge, 168 million gallons per day or 260
second-feet) ; minimum stage recorded, ditch occasionally dry.

DiversioNs.—Ditch diverts water from Maole Stream and a few intermittent
streams into Nuuanu reservoir No. 4.

REGULATION.—By head gates.

OBiECcT OF STATION.—To0 determine amount of water diverted from Maole
Stream in Hillebrand Glen to reservoir No. 4 of eity.

UriLization.—City water supply and power development. .

Accuracy.—Stage-discharge relation practically permanent, except as affected
by backwater from mud deposited in pool above control. Rating curve
well defined below 10 million gallons per day. Operation of water-stage
recorder satisfactory except as 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 consid-
erable fluctuation in stage by averaging discharge for intervals of the day.
Records good for low and medium stages; subject to error for high stages.

The following diécharge measurement was made by M. H. Carson:
January 28: Gage height, 0.66 foot; discharge, 2.0 million ‘gallons per day er
3.1 second-feet. - . -
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Discharge, in million gallons per day, of Maole ditch, makai station, near Honolulu,
Ouahu, for the year ending June 30, 1922

Day Sept. [ Oct. | Neov. | Dec Jan. | Feb. | Mar. | Apr. | May | June
0.05 0.2 0.95 0.35
.05 .15 .45 .2
.08 .1 .25 .45
.06 .45 .2 3.4
.06 .3 .15 .75
.4 .1 .15 .5
.04 .08 .1 .75
.04 .08 .08 .8
.03 .07 .35 .8
.02 .07 15 .7
.01 .08 .09 .9
.7 .05 .25 .4
.7 .06 .08 .3
4 .02 .06 .25

.02 .03 .15
.35 .07 .02 .15
9.3 .01 .02 .2
. 55 .04 .01 .1
.02 . .01 .09
2 S % R
.65
7.8
1.65
13.1
7.3
.75
4
.3
.25
.25
.2

Nore.~No flow during days for which no discharge is given. AWater»et,afgg;eeqr‘er—;@gl@ot;o?gate .
Noy. 19-26, April 3-8, and May 30 to June 3; discharge estimated by compariséii-with flow at station on
Kalihi Stream near Honolulu. “Recorder did not operate for part of day Dec. 10and April 14and 15; missing
record estimated. Stage-discharge relation affected by.mud in pool above control Dec. 26-31 and June 16
and Jg; ‘1‘%"-““553 ascertained from estimated gage-height graph. Braced figures show mean discharge for
periods indicated. '

Monihly discharge of Maole &itch, makai station, near Howolulu, Oahu, for the
year ending June 30, 1922

Discharge * Total run-off
th 5 ) y : Ton
Ménth, Million gallons per day Second- Million
: foet @ Acre-foet
(mean) gallons
Yy ¢ | Maximum | Minimom | Mean - | .
September 12-36. 0.25 0,00 0.029 .0.045 Q.55 2
October_. .. 3.2 .00 .216 . .334 6.70 20
o ol anl ed 18
13.7 . .95 . 62 - E

6.5 " .01 2 80f .30 ‘ 'as.}‘ 57
7.8 .00 .536 .829 15.0 46
it 3.4 <80 /988 L 8984 1 1L9 . 36
' ol a9l @9l . oa88 ) 20
1.4 .00 L1937 - 2089 5-98 - 18
1.5 00 .19 .184 388 '
The period.... - 138 424
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RIGHT BRANCH OF NORTH FORK OF KAUERONAHUA STREAM NEAR WAHIAWA, OAHU -

LocaTioN.—200 feet upstream from intake of Wahiawa Water Co.’s tunnel,
which is at confluence of right and left branches, or two main branches, of
North Fork of Kaukonahua Stream, 8 miles northeast of Wahiawa.

REcorRDs AvAILABLE.—May 29, 1913, to June 30, 1922, -

Gace.—Stevens continuous water-stage recorder.

DiSCHARGE MEASUREMENTS.—Made by wading -or from footbridge 20 feet up~
stream from gage.

CuANNEL AND cONTROL.—Channel is a straight stretch 200 feet long that has
been cleared of boulders. Banks steep and flow well distributed and confined.
Natural control of large boulders has been xmproved somewhat for low-water

. stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.84 fegt at
7.15 a. m. December 12 (discharge, about 408 million gallons per day or
631 second-feet) ; minimum stage recorded, 149 feet at 8 p. m. November 18
(discharge, 0.8 million gallons per day or 1.2 second-feet).

1913-1922: Maximum stage during period of record, as determined by
flood marks and comparison with record for Left Branch, 9.0 feet at 3 a. m.
March 26, 1920 (discharge, from extension of rating curve, 985 (revised deter-
mination) million gallons per day or 1,520 secqnd-feet); minimum mean
daily discharge, 0.2 million gallons per day or 0.3 second-foot, March 24 and
28, 1914.

Drversions.—None.

RecuLaTION.—None.

OBJECT OF s8TATION.—To determine amount of water t&ken from Territorial
lands by Wahiawa Water Co. Water rises on Territorial lands

UriLizarioN.—Wahiawa Water Co.’s ditch diverts entire low-water flow of both
right and left branches of North Fork of Kaukonahua Stream for domestic
-water supply and irrigation in vicinity of Wahiawa: All water, except the
low flow, from North Fork is impounded in Wahiawa reservoir for irrigation
of sugar cane on Waialua plantation.

Accuracy.—Stage-discharge relation changed during flood of March 4. Rating
curves well defined between 1 and 200 million gallons per day; used July 1 to
March 4, and March 5 to June 30. Operation of water-stage recorder satis-
factory except during period December 15 to Mareh 23. 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 below 200
millien- gallons per day; above that quantity they are subject to error;
estimated records fair.

'

Dtscharge measurements of Right Branch of North Fork of Kaukonahua Stream
near Wahiawa, Oahu, during the year ending June 30, 1922 ..

Discharge ) : : Dischdrge
Date Made by— ' |hetght| .. Date Made by— | height ;
(teet) |Secord.| Million , . (teet) | Second-| MIen
feot 4 8 - foet ons
per day " iperday
July 3| M.H. Carson..| 1.80 4.5 2.9 | Dec, 15| J. E. Stowart...| 198 7.8 5.0
Aug. 1| .... d0.caene- -] 247 | 24.2 15.6 Feb. B .... (6 [/ Y 2.75 40.5 26
Sept. & 2.10 0.0 8.5 ar, 8 | S.B.Hall_.___.| 1 4.6 2.9
30 2.55 17,5 May 9| M.H.Cagson..;| L75 4.4 2.8
Nov. 1 1.60 .65 1.05 || June 21 |..... L 1 T, 2.39 2.9 15.4
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Discharge, in million gallons per day, of Right Branch of North Fork of Kaukonahua
Stream near Wahiawa, Oahu, for the year ending June 30, 1922
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LEFT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, OAHU

LocaTion.—100 feet above intake of Wahiawa Water Co.’s tunnel which is at
" confluence of right ‘and left branches, or two main branches, of North Fork
of Kaukonahua Stream 8 miles northeast of Wahaiwa.

RECORDS AVAILARLE.—May 25, 1913, to June 30, 1922.

GaeE—Stevens continuous water-stage recorder.

DiISCHARGE MEASUREMENTS.— Made by wading.

CHANNEL AND coNTROL.—Channel straight for 100 feet above and below gage;
fairly uniform in cross section with high, wooded banks; one channel at all
stages. Stream bed composed of boulders and gravel. Control composed
of large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.55 feet at
7.20 a. m. December 24 (discharge, 1,690 million gallons per day or 2,610
second-feet) ; minimum stage recorded, 1.24 feet at 3 p. m. June 19 (discharge,
1.7 million gallons per day or 2.6 second-feet).

1913-1922: Maximum stage recorded, 9.60 feet at 4.30 a. m. January 16,
1921 (discharge, 3,460 million gallons per day or 5,350 second-feet) ; minimum
discharge recorded, 0.1 million gallons per day or 0.16 second-foot, at 4 a. m.
February 18 and 11.30 p. m. March 5, 1920.

Diversrons.—None.

ReGULATION.—None.

OBJIECT OF sTATION.—To0 determine amount of water diverted from Territorial
land by Wahiawa Water Co. Water all rises on Territorial lands.

UriLization.—Wahiawa Water Co.’s tunnel diverts entire low-water flow of
both right and left branches of North Fork, for domestic water supply and
irrigation in vicinity of Wahiawa. All water, except the low flow, from
North Fork of Kaukonahua Stream is impounded in Wahla.wa reservoir for
irrigation of sugar cane on Waialua plantation.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined between 2 and 75 million gallons per day; fairly well
defined above 75 million gallons per day, on basis of logarithmic extension
and one slope determination at a stage of 8.82 feet. Operation of water-
stage recorder satisfactory except during period September 5 to November 1.
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. Rec-
ords good except those for period during which recorder ‘did not operate,
which are fair.

Discharge measurements of Left Branch of North Fork of Kaukonahua Siream near
Wahiawa, Oahu, during the year ending June 30, 1922

Discharge Discharge
Date Made b; I?e?g)?t Date Made b )??'gﬁt
al e by— g P A ade by— eig]

(feet) | Second- lgj‘{;gg (foet) Second-] Mmigg‘
feot per day feet | per day
July 3 .H. 9.3 6.0 || Dec. 15 | J. E. Btewart.... - .59 | 1.3 7.3
llg —I. = we [Rnpp——— s 4_..-%:1 V‘ng o .v‘ d - - H,—“.« . &AJ
Sept. 5 18.1 117 5.9 3.8
2 15.5 . 5.8 3.7

Nov. 1 3.8 2.4 || June 21 |..___ [ (s S 2.60 93 60
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Oahu, for the year ending June 30, 1922
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Braced figures show mean discharge for periods indicated.

NoOTE.—W ater-stage recorder did not operate Sept. 5 to Nov. 1; discharge estimated by comparison with

flow at station on Right Branch.

Monthly discharge of Left Branch of North Fork of Kaukonehua Stream near,
Wahiawa, Oahu, for the year ending June 30, 1922
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ISLAND OF OAHU

MISCELLAREQUS

MEASUREMENTS

73

Measurements of streams and ditches on the Island of Oahu at
points other than regular gaging stations are listed below.

Miscellaneous measurements on Oahu during the year ending June 30, 1922

Discharge
Gage
Date Stream Tributary to— Locality height Million
(feet) | Second-| gallons
feet er
2y
Oct. 29 | Palolo develop- | Honoluld water« | Head of Palolo Valley, |---—--. 0.25 0.15
ment tunnel. supply system. near Honolulu.
Apr. 17 | Kailua. .ocooooooon c Ocean.-...... 14 mile below confluence | 0.71| 5.5 3.6
of two main tributaries
and 3{ mile south -of
Kailua.
May 16 |..___ L [+ O FO {1+ SRS FU s (e S .87 4.8 3.1
16 | .. L [ TP B do el First bridge on Kailua |....... 4.4 2.8
road near Kailua. .
16! ... U [+ TSRO I Ao 14 mile below first bridge |-....-. 3.4
on Kailua road mnear
! Kailua,
Apr. 24 | Wahiawa reservoir | Wahiawa water- | Below Wahiawa reservoir | 21.36 | 56 36
itch. supply system. near Wahiawa.
24 d _____ [+ S 21.36 | 56 36
24| A0 | O (s [+ S, s 93|31 20
Mar. 3 30 feet above intakeof low- |._..... .15 .09
est ditch above ranch
headquarters near
‘Waianae
2 20 IR [+ JRPUORRUI I A0l 15 feet below intakeoflow- j._. ... .025 .016
est ditch above ranch
headguarters near
) ‘Waianae.
3| Tributary of| Puhawai Stream._..| 120 feet above forest re- |...___. .045 -029
Puhawai. serve fence near )
‘Waianae.
3 ... ' (s PR (s [ PO Forest reserve fence near [.._.... .025 016
aianae.
[ 3 B L« (s DO el 100 fept below forest re- [____.._ . 081 .052
serve fence near
. Waianae,
9 | Raymond Grove | Main irrigation | Above fiow from artesian | ...... .20 .15
. well No. 199 at Pearl
City. X
L - L 14 R S {4 1 S Below flow from artesian |-.-.... 4.0 2.6
well No. 199 at Pearl
City.
.

¢Head on old weir; determined by levels,
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ISLAND OF MOLOKAI
HALAWA STREAM NEAR HALAWA, MOLOKAI

LocaTion.—250 feet below confluence of two main branches and 2 miles above
mouth of stream and Halawa schoolhouse.

RECORDS AVAILABLE.—August 28, 1917, to June 30, 1922.

GaGgE.—Stevens continuous water-stage recorder.

DiSCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND conTROL.—One channel at all stages; straight for 150 feet above
and 100 feet below gage; banks high and steep. Control composed of large
boulders; shifts occasionally.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 7.5 feet at
3.40 a. m. October 2 (discharge, 910 million gallons per day or 1,410 second-
feet); minimum stage recorded, 0.12 foot 12 to 2 a. m. June 20 and 11 to 12
p. m. June 30 (discharge, 3.9 million gallons per day or 6.0 second feet).

1917-1922: Maximum stage recorded, 9.75 feet at 8.15 a. m. January 17,
1920 (discharge, 1,360 million gallons per day or 2,100 second-feet); mini-
mum discharge recorded, 0.8 million gallons per day or 1.2 second-feet, at
stage 0.35 foot, October 13-15 and 19, 1917.

Diversions.—None.

REGULATION.—None.

OBJECT OF sTATION.—To determine feasibility of water-supply project for
Halawa village and amount of water available for irrigation on leeward side
of island.

UriLizaTioNn.—For irrigation of taro and for domestie supply.

Accuracy.—Stage-discharge relation changed October 2, January 30, and May
25. Three rating curves used, well defined below 150 million gallons per
day; extended above that quantity. Operation of water-stage recorder
satisfactory except as noted in footnote to table of daily discharge. Daily
discharge, July 1 to January 30, 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; daily discharge, January 31 to June 30, ascertained similarly
except that for days of considerable fluctuation the discharge integrator
was used. Records good except those estimated which are fair.

Discharge measurements of Halawa Stream near Halawa, Molokai, during the yea
ending June 30, 1922

’ Discharge Discharge
Made b; l?agl?\t Dat Made b t(x}?ggt

Date ade by— eig] o ate ade by— eigl me
(feet) Second- I;{aﬁl(;g'sl : (feet) S(;oond- é\;[llll(])xgg
, # feet | sor day et | per day
July 13 | J. E. Stewart.._| 0.36 I 8.6 5.6 | Jan. 25| J. E. Stewart...| 0.81 19.4 12.5
Aug. 24 | ____ oo 72| 17,0 11.0 || Mar. 12 | M. H. Carson._| 1.16| 35.5 23.1
Oct. 13 [._... (51 S .39 10.5 6.8 || May 1 |-..-. do .. .47 13.5 8.7
Nov. 30 |--... do._. ... .7 ’ 16. 6 10.7 || June 14 | E. D. Burchard| 1.43 44 28.5
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Discharge, in million galloﬁs per day, of Halawa Stream near Halawa, Molokai,
for the year ending June 30, 1922 .

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June

12.9 7.2 53 7.0 28 *13.4 | 134 21 - 6.1 8.6

1.8 5.8 | 150 29 12.4 | 22 58 15.1 6.1 8.0

10.0 531 29 41 24 22 38 19.5 7.0 8.0 6.5
8.5 53| 21 1.6 21 38 63 7.01718.2

28 11.8 | 13.4 8.0 12.4| 95 17.4 | 58 19.2 | 141

10.9 6.2 10.8 7.0 1.6 19.2 | 19.6 | 52 22 10.6

43 581 76 6.5 9.2 144 19.5 46 14.4 8.0

1.8 184 | 14.4 6.0 86] 124 151 53 22 7.5 5
85 55 10.8 7.5 86| 1.6 | 66 45 13.0 7.0
7.2 12.9 9.2 9.1 7.5 13.9| 24 41 17.0 | 22

19.0 ) 19.0 8.0 6.0 70| 10.0| 21 45 18.5 | 62

25 9.2 7.5 19.5 | 172 86| 10.8| 27 16.6 | 16.7 8
9.2 7.2 7.0 12.1 188 9.2 140 19.8) 21 14.2
7.21 20 8.5 6.5 | 60 28 12221 16.2| 17.7 9.2
67| 24 6.0 56| 24 10.81 1.4 140! 10.6 8.6 11. 4
5.8 20 6.0 52| 15.6 86| 1.4} 13.1| 50 7.5 6.2
7.8 17.5 8.0 5.2 | 125 831 10.6 | 185 29 8.0 4.9
6.2 10.9 6.0 4.8 81 14. 4 9.9 11.4] 54 80 4.5

33 85| -5.6|174 33 26 9.2 10.6 | 27 9.2 4.2
9.2 10.7 59| 97 18.0 | 59 8.6 9.2 18.7 ] 26 15.3

16.7 | 14.0| 10.4 | 250 21 27 77 86 1221 11.4 36

23 17.2 9.6 48 32 37 ‘8.6 9.9 8.0 8.5
7.8 143 154 | 34 126 29 17.4 80 86 7.0 22
9.2 85 39 +19.2 | 206 } 15 43 7.5 8.0| 4 8.5
7.2 85 1.6 | 31 126 25 7.5 9.9 | 48 6.2

23 8.7 9.2 483 4 41 7.0 14.0| 50 5.3

17.1 ) 31 7.5 39 24 43 13.0 7.0 86| 19.0 4.9
7.8 25 27 19.2 )] 19.2 | 149 111 6.6 1671 21 4.5
6.7 1.8} 27 13.4 | 21 84 |o._.__. 7.5 | 17.6 4.5

10.0{ 15.2 | 10.0| 11.6| 16.8 | 131 |.._._._. 7.0 14.3 | 10 4.2

13.5 ... 86 | 16.8] 90 ... .. 6.6 .____.)) loeai.

Note.—Water-stage recorder did not operate July 1-13, Jan. 24-25, and May 29 to June 14; discharge
estimated by comparison with flow at station on Papalaua Stream, except for Jan. 24-26 for which it was
ascertained by estimating gage-height graph. Braced figures show mean discharge for periods indicated.

Monthly discharge of Halawa Stream near Halawa, Molokasi, for the year ending
June 30, 1922

Discharge Total run-off
il 11 er

Month Million gallons per day Socond- | primion
feet Acre-feet -

(mean) gallons

Maximum | Minimum | Mean

............ 18.9 29.2 585 1, 800
5.8 13.6 21.0 423 1,300
5:3 14.4 22.3 433 1,330
5.6 20.3 314 629 1,930
4.8 34.3 53.1 1,030 3,150
7.0 49.4 76. 4 1, 530 4,700
8.3 35.5 54.9 1, 100 3, 380
8.6 3L7 49.0 887 2,720
6.6 21.9 33.9 680 2, 090
6.1 17.2 26. 6 517 1, 590
............ 16.6 25.7 515 1, 580
............ 8.02 12. 4 241 738
............ 2.5 36.4 8,570 - 26,300
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PAPALAUA STREAM NEAR WAILAU, MOLOKAI

LocaTtioNn.—A quarter of a mile above mouth, 2 miles east of Wailau landing,
5 miles by foot-trail west of Halawa village, and 614 miles due north of
Pukoo village.

RECORDS AvAILABLE—September 17, 1919, to June 30, 1922,

Gaae.—Stevens continuous water-stage recorder installed May 22, 1920. Prior
to this date Gurley printing water-stage recorder was used.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension footbridge
near station.

CHANNEL AND CONTROL.—Bed, rocky and boulder-strewn. Banks, high and
rocky. Control composed of large boulders and gravel; shifts during floods.

EXTREMES OF DISCHARGE.—Mazximum stage recorded during year, 6.50 feet at
11.45 a. m. November 21 (discharge, 750 million gallons per day or 1,160
second-feet); minimum stage recorded, 0.86 foot at 10 p. m. October 19
(discharge, 1.6 million gallons per day or 2.5 second-feet).

1919-1922: Maximum stage recorded, 8.58 feet at 10.20 a. m. December
24, 1920 (discharge, 1,050 million gallons per day or 1,620 second-feet);
minimum discharge, 1.0 million gallons per day or 1.6 second-feet, Februarv
26 and 27, 1920 (gage height, 1.02 feet).

Diversions.—None.

ReguLAaTION.—None.

OsJEcT oF sTATION.—To determine amount of water in stream available for irri-
gation on leeward side of island.

UriLizaTioNn.—Entire low now wastes into sea.
Accuracy.—Stage-discharge relation not permament. Three rating curves used
are fairly well defined below 200 million gallons per day; applicable July
1 to December 22 and May 26 to June 30, December 23 to January 27, and
March 1 to May 25; shifting-control method used January 28 to February 28.
Operation of water-stage recorder satisfactory except as 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 below 200 million gallons per day except
those estimated and those for penods for which shifting-control method
was used, which are fair.

Discharge measurements of Papalaua Stream near Wailau, Molokai, during the
year ending June 30, 1922

Discharge Discharge
Dat Made b hGggﬁt y Dat Made b hGe?gﬁt
ate e by— eig s ate e by— g i

(feet) | Second-| Million (feet) | Second-| Million
feet | B21onS feet |S200DS
per day per day

July 18 J.E. Stewart._- 0.98 3.7 2.4 || Jan. 26 | J. E. Stewart...| 2.08 46. 5 30
Aug, 24 do 9.4 6.1 | Mar. 13 | M. H. Carson..| 1.46 17.8 1L5
Oct. 13 3.5 2.3 || June 14 | E.D.Burchard.] 1.48 16.5 10.7

Dec. 1 18.3 118
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Dischargz, in million gallons per day, of Papaloua Siream near Wailau, Molokai,
for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
127 89|18 3.5| 156 125 10,0 4.8 29
9.6 281114 42 9.5 41 7.1 25 4.2 2.6
6.2 2.3| 15.7] 30 25 35| 25 | 19.5 4.7 4.4
5.6 2.3 10.8 6.4 14.2 0.5 52 114 2.9
% 9.7 6.1 4.3 6.8 7.8 1 47 1.9 2.2
6.8 3.3 8.5 3.3 6.1 | 14.0| 42 6.7 2.2
35 3.7 81 2.8 4.4 L2 38 | 4.4 2.2
6.6 | 14.8 7.2 2.4 4.4 8.3 40 4.1 2.2
47| 46 4.8 4.1 3.9 73 41 3.6 2.2
4.0 7.8 4.2 4.2 3.0 17.2 | 36 15 28 21
22 18.8 3.3 2.4 2.7 19.1| 43 58 2.0
17.8 58 2.8 24 195 6| 13.7| 17.0 14.1 2.0
5. 4 4.0 2.4 6.6 1 216 7.8 10.5 88 3.2
391 189 2.2 3.2 | 43 6.4 5.4 15.2
3.1} 18.0 2.2 2.5 10.3 5.6 4.4 59
26| 11.9 2.2 21 6.4 5.6 7 4.0 2.4
42 12.0 4.4 2.0 | 180 4.9 35 5.4 1.9
3.8 7.0 2.3 1.9 126 4.3 5.2 L9
40 4.8 1.8 212 17.1 3.8 5.2 1.8
5.4 8.5 6.7 &4 7.6 3.6 23 9,4
16.5 | 10.5 7.2 | 268 6.1 70 7.7 23
17.0 | 17.0 6.3| 94 83 25 23 4.5 4.4 4.0
43| 10.2| 128 19.3| 58 10.2 3.5 3.9 13.4
5.6 59| 39 10.1 29 50 3.4
5.0 5.8 7.6 | 24 - 13.2 45 2.0
26 4.8 5.8 | 47 9.4 44 1.9
9.2 40 4.8 22 37 1L5 13.9 1.8
4.4 | 28 29 9.8 126 | 112 3 10 8.6 L8
3.8 8.4 | 16.7 6.1 9 56 [ocooene 5.4 1.8
6.3 124 5.4 7.6 112 4.2 L8
1.7 |aeeeoC 5.4 ,-..-L-l 54 ... N 3.5 |cceaaen

NoTE.—Water-stage recorder did not operate, Dec. 24 to Jan. 26, and Mar. 14 to Apr. 30; discharge esti-
mated by comparison with flow at station on Halawa Stream near Halawa. Braced figures show mean
discharge for periods indicated.

Monthly discharge of Papalaua Siream near Wailau, Molokai, for the year ending
June, 30, 1922

Discharge Total run-oft
Month Milli er da;
illion gallons per day Second- Million
feet Acre-feet
(mean) gallons
Maximum | Minimum | Mean
151 ., 62 1.9 16.4 25,4 509 1, 560
. August._. - 40 2.6 10.7 16.6 333 1,020
September . - 46 2.3 1.6 17.9 349 1,070
October..... - 118 L8 17.4 26.9 541 1,
November___ 268 19 3L.7 49.0 952 2, 920
December. - [ PO, 44.5 68.9 1, 380 4,230
January. b 27.0 41.8 8 2, 570
February 24.5 37.9 685 2,110
March. - oceeoeoo [N F 15.7 24.3 488 1, 4
PN s) ¢ | USRS R 13.1 20.3 302 1,210
May. - 58 3.5 13.2 20. 4 408 1,260
JUNE oo ccccaas 23 1.8 4,22 6. 53 126 389
The year. 18 19.2 20.7 7,000 21, 500
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WAIARKEAKUA STREAM NEAR WAILAU, MOLOKAIL -y

Location.—Half a mile above confluence with Pulena Stream, 3 miles south of
Wailau landing, and 4 miles northwest of Pukoo village. N

REcorDs avaiLABLE.—October 30, 1919, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at station.

CHANNEL AND CONTROL.—Stream bed, rocky and boulder strewn. Banks, steep,
high, and covered with vegetation. Control, formed of boulders, cobble-
stones, and gravel; shifts during severe floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.65 feet at
4.40 p. m. October 2 (discharge; 267 million gallons per day or 413 second-
feet); minimum stage recorded, 1.07 feet at 9 p. m. June 30 (discharge, 2.1
million gallons per day or 3.2 second-feet).

1919-1922: Maximum stage recorded, 5.20 feet on noon December 24,
1920 (discharge, 348 millioh gallons per day or 538 second-feet); minimum
stage recorded, 0.92 foot March 7, 1920 (discharge, 1.3 million gallons per
day or 2.0 second-feet).

Diversions.—None.

REGULATION.—None.

OBsEcT oF sTaTION.—To0 determine amount of water available for irrigation of
west end of Molokai.

UrmizatioN.—Small amount being used for irrigation of taro. Most of flow
wastes into sea.

Accuracy.—Stage-discharge relation changed during flood of January 28,
Two rating curves used are well defined below 150 million gallons per day.
Operation of water-stage recorder satisfactory except as 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 inspec-
tion or, for days of considerable fluctuation in stage, by averaging discharge
for intervals of the day. Records good except those for extremely high
stages and those estimated, which are fair.

Discharge measurements of Waiakeakua Stream near Wailau, Molokai, during
the year ending June 30, 1922

Discharge Discharge
Dat Made b Eaggt D Made b X??ggt

ate ade by— eig] 16 ate e by— - eig] a1
(feet) |Second- N;ﬁhon (feet) |Second- N{{]x;hon
foot | BallonS foet | SR1008
per day per day

July 16 | J.E.Stewart_._.{ 1.22 5.7 3.7 (| Jan. 30| J.E.Stewart___.| 3.59 | 207 134
ds 1.32 7.3 4,7 || Mar. 16 | M. H. Carson...| 1.56 114 7.4
1.2t 53 3.4 May 4 (... do ... 1.37 7.4 4.8
1.54 11.2 7.2 || June 17 | E.D. Burchard.| 1.18 4.6 3.0

2.90 | 109 70 .
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for the year ending June 30, 1922

Discharge, in million gallons per day, of Waiakeakua Stream near Wailau, Moloka
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80 SURFACE WATER SUPPLY OF HAWAII, 1921-1922
PULENA STREAM NEAR WAILAU, MOLOERAI

LocarioN.—Half a mile above confluence with Waiakeakua Stream, 3 miles
south of Wailau landing, and 4 miles northwest of Pukoo village.
REecorps avaiLaBLE.—October 30, 1919, to June 30, 1922.
Gage.—Stevens continuous water-stage recorder.
DisCEARGE MEASUREMENTS.—Made by wading or from footbridge near station.
CHANNEL AND CONTROL.—Channel, rocky and boulder-strewn. Banks, steep,
high, and fairly clean. Control of boulders and gravel; shifts occasionally.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.69 feet
at 8.40 p. m. December 21 (discharge, about 645 million gallons per day or
998 second-feet); minimum stage recorded, 1.15 feet at 7 p. m. June 30
(discharge, 5.0 million gallons per day or 7.7 second-feet).
1919-1922: Maximum stage recorded, 11.5 feet about noon December 24,
1920 (discharge, roughly estimated, 1,000 million gallons per day or 1,500
second-feet); minimum stage recorded, 0.89 foot June 28 and July 14, 1920
(discharge, 3.0 million gallons per day or 4.6 second-feet).
Diversions.—None.
RecuraTiION.—NoOne.
Omsect oF sTATION.—To determine amount of water available for irrigation on
_ west end of Molokai.
UriLizATioN.—Small amount being used for irrigation of taro. Most of flow
wastes into sea. .
Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1
to October 1, poorly defined throughout; curve used October 2 to January
31 and May 26 to June 30, well defined below 150 million gallons per day;
. eurve used February 1 to May 25, well defined below 100 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 intervals of the day. Records fair July 1 to
October 1; good for remainder of year except those for extremely high stages

Discharge measuremenis of Pulena Stream near Watlau, Molokaz, during the year
ending June 30, 1922

Discharge Discharge
Dat Made b; l??gﬁt Dat Made b ]g}a_aggt

ate ade by— eig] - ate ade by— eig] .
(feet) |Second-| Million (fest) |Second-| Million
feet gallons Toet lons
per day 4 per day
July 16 | J. E. Stewart...| 1.52 15.6 10.1 |{ Jan. 27 | J. E. Stewart_..| 2.26 72 46.5
Aug. 27 |...._ doooo... 1.55 14.8 9.6 {| Mar. 16 | M. H. Carson__| 1.67 20.5 19.1
Oct. 16 ... do_._._.... 1.36 14.2 9.2 || May 4 |..... [ [V S 1.72 34.5 22.4
Dec. 4 do 2.09 54 34.5 || June 17 | E. D. Burchard | 1,20 9.1 5.9
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Discharge, in million gallons per day, of Pylena Stream near Wailau, Molokai, for
the year ending June 30, 1822

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | une

19.6 7.6 27 1.0 24 23 199 34 9.9 10.6 8.5
L 19.2 6.8 127 [ 19.0| 19.1| 22 110 24 10.2 9.7 81
14.5 65| 38 30 42 17.6'| 78 33 12.1| 118 7.7
13.0 6.8 | 40 16.5 | 28 95 47 38 10.8 | 18.3 7.5
32 129 23 123 24 61 38 1056 16.5 | 28 7.1
17.5 7.0 17.6 | 10.5| 21 30 34 78 12.1| 15.6 6.8
17.2 6.8 26 9.8 17.6 | 24 31 107 1.1 121 6.5
12.7 9.3 18.2 9.1] 1621 20 26 115 10.8 ) 1L1 6.8
10.2 | 11.8 | 13.4 9.3 | 14.8| 19.1| 64 93 9.7 10.2 7.7
10.0 9.0 1.7 8.9 13.7| 16.2| 44 72 17.8 | 121 6.5
22 10.2 | 10.5 83| 128 142 | 44 68 21 21 6.5
24 8.0 9.5 12.0 | 214 13.7| o 47 18.6 | 12.1 7.1
12.4 7.0 8.9 9.3 | 302 12.8 | 38 34 23 10.4 7.3
1.0 | 10.8 8.5 7.7 1126 13.1] 30 27 23 9.7 7.0
9.3 9.3 7.9 7.1 55 12.3 | 25 23 15.6 9.5 6.2
8.8 1.0 8.3 71| 35 11.5 | 22 21 19.9 9.5 5.7
8.8 121 9.3 6.8 76 11.5 |, 19.9 | 22 “19.1 1 10.2 5.6
9.3 9.3 7.5 6.7| 62 13.9 | 183} 180 16.2 9.5 5.4
35 7.6 7.1 70 38 33 16.9 ] 16.2 [ 12.9| 10.8 5.3
14.9 | 15.6 7.5 63 28 45 15.9 ] 153 159} 22 T 141
13.2 | 18.8 7.7|271 4 64 29 14.6 | 12.6 | 13.5 16.1
15.5( 31 | 8.8(2/4 112 41 . 10. 2 7.7
10.0 | 20 11.0 | 103 103 43 11.3 12.3
9.8} 15.5| 53 55 221 24 48 7.0
10.0| 13.3 | 17.6 | 56 152 24 18.7 6.2
11.9| 12,4 14.5| 128 82 61 34 5.6
10.5| 19.6 | 12.0| 75 48 88 16.9 5.4
84| 26 4.2 41 35 201 13.4 5.4
80| 18.2| 14.2| 30 35 118 11.0 5.6
10.2 | 18.9| 13.2| 24 28 173 9.8 5.3
1.8 .. 17,6 |ocoeoe 26 124 8.9 |oceeeaa

Monthly discharge of Pulena Stream near Wailau, Molokai, for lhe year ending

June 30, 1922

Discharge Total run-off
Month Milli d
n illion gallons per day Socond- Miliion
: foe gallons Acre-feet
Maximum | Minimum | Mesn | (0620
60 5.5 18.4 28.5 572 1,760
35 8.0 14.2 22.0 441 1,350
31 6.5 12.6 19.5 379 1,160
127 7.1 19.6 30.3 609 1,870
274 8.7 46.3 71.6 1,390 4, 260
302 12.8 65.7 102 040 6, 250
201 11.5 47.4 73.3 1,470 4, 510
199 15.3 43.5 67.3 1,220 3,740
115 10.2 38.1 55.9 1,120 440
23 9.7 14.6 22.6 437 1,340
48 8.9 14.8 22.9 460 1,410
16.1 5.3 7.33 11.3 220 675
302 53 28.4 43.9 10, 300 31, 800




82 SURFACE WATER SUPPLY OF HAWAIIL, 1921-1922

PELEKUNU STREAM NEAR PELEKUNU, MOLOKAI

Locarion.—Half a mile above confluence with Lanipuni Stream, 2 miles south
of Pelekunu landing, 6 miles north of Kamalo village, and 12 miles by trail
northwest of Pukoo village.

REecorps avaiLaBLe.—December 1, 1919, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from suspension footbndge
1,000 feet below station.

CHANNEL AND CONTROL.—Stream bed, rocky with scattered boulders. Banks,
steep and rocky. Control, large boulders wedged into cleft in rock ledge;
shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.85 feet at
11 p. m. November 21 (discharge, 410 million gallons per day or 634 second-
feet); minimum stage recorded, 0.78 foot at 8 p. m. July 14 (discharge, 2.2
million gallons per day or 3.4 second-feet).

1919-1922: Maximum stage recorded, 8.35 feet at 10.20 a. m. December
24, 1920 (discharge, 1,020 million gallons per day or 1,580 second-feet);
minimum stage recorded, 1.65 feet 5 to 9 p. m. March 7 and July 13, 1920
(discharge, 1.8 million gallons per day or 2.8 second-feet).

DiversioNs.—None.

ReguraTion.—None.

OBJECT oF STATION.—To determine amount of wa,ter available for irrigating
West Molokai.

UmiLizaTion.—Small amount of water used for irrigation of taro. Most of flow
wastes into sea.

Accuracy.—Stage-discharge relation changed during floods of November 21 and
January 30. Rating curve used July 1 to November 21 fairly well defined
below 250 million gallons per day; curve used November 22 to January 30,
poorly defined throughout; curve used January 31 to June 30, well defined
below 50 million gallons per day and poorly defined above that point. Oper-
ation of water-stage recorder satisfactory except for a few short periods.
Daily discharge ascertained by applying to rating table mean daily gage
height obtained from recorder graph by inspection or, for days of consider-
able fluctuation in stage, by averaging discharge for intervals of the day.
Records good July 1 to November 21 and for all except high stages January
31 to June 30; records fair November 22 to January 30.

Discharge measurements of Pelekunu Stream near Pelekunu, Molokai, during the
year ending June 30, 1922

Discharge Discharge
Date Made b; 1(1} agﬁ D Made b; gggg

2 ade by— eight|, < ate e by— . :
(feet) |Second-| Million (feet) |Second-| Million
st | 88llons feet gallons
per day per day

July 15 | J. E. Stewart._.| 0.84 4.2 2.7 || Jan. 30 | J. E. Stewart...| 3.40 71 46
Aug. 26 [.- oniiionl 95 - beh 8.6 [f Mar: 15 t M. H Carson- - ~2.20 20 12.9
Oct. 15 4.7 3.0 (| May 8 |-.-.do_......... 171 7.0 4.5
Dec. 3 15.0 9.7 || June 16 | E. D Burchard. 1.57 | - 4.8 3.1
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Discharge, in million gallons per day, of Pelekunu Siream near Pelekunu, Molokas,
for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. {| May | June
3.2 9.4 3.3 7.8 45| 1.8 18.5| 66 21 5.1 4.9 4.5
87| 10.8 3.1 49 1281 10.0| 163 | 39 13.9 5.4 4.5 4.2
6.8 8.0 291 20 16.3 | 16.6| 153 | 29 13.9 6.4 6.0 4.1
7.4 6.5 3.11 33 87| 143 | 39 1.4 | 16.5 58| 10.6 4.1
3.81 13.4 7.51 15.0 6.2 13.9| 29 16.1 | 38 83| 13.2 3.8
3.1 7.1 3.3 9.9 51] 1.6 22 13.9 | 33 6.8 7.9 3.7
2.8 6.5 3.1 17.8 4.5 9.2 185 128 54 5.6 6.2 3.6
4.7 5.4 3.9 8.9 4.0 82| 16.3| 11.4| 52 4.9 5.6 3.7
2.9 4.5 4.3 7.1 4.3 7.2 16.3 | 17.2| 40 4.7 5.3 4.1
2.8 4.4 3.4 6.0 3.9 6.4| 14.3| 13.9| 38 7.4 5.8 3.6
3.9 6.8 3.6 5.5 3.6 60| 13.3| 12.81 30 11.6 7.4 3.7
2.7 141 2.8 5.1 5.8 | 130 3.3 21 128 10.8 5.1 3.8
2.4 5.7 2.7 4.8 4.3 | 128 12.3 | 150"} 17.2| 12.4 4.7 3.8
2.2 4.8 3.4 4.4 3.6 | 49 12,3 ] 12.4 ) 13.9 ) 14.9 4.5 3.5
41 4.3 3.2 3.9 3.2] 26 1.8 | 10.6 | 12.6 9.0 4.5 3.3
5.2 3.9 4.2 4.0 31| 185 1.8 9.4 11.4 9.0 4.3 3.3

27 3.8 6.5 4.4 3.0| 46 1.8 8.4 12.0 8.4 4.4 3.2
38 3.8 4.5 3.6 3.2| 43 12.3 7.9 10.0 6.6 4.4 3.1
23 14.7 3.1 3.3| 46 24 30- 7.4 9.2 5.8 4.5 3.1
24 5.7 5.1 3.3 48 17.4 | 25 6.8 8.4 6.1 8.3 6.6
10.4 4901 111 3.2 |24 15.8 | 37 10.9 7.9 551(. 55 6.5
81 7.6 17.1 3.7 1 169 58 30 10.5 7.5 5.5 4.2 3.7
8.9 4.4 11.7 7.3 | 56 50 26 7.9 6.8 4.9 5.5 4.1
58 4.4 7.4 26 32 104 21 9.4 6.6 53| 18.3 3.5
5.2 4.8 5.7 0.0 34 66 22 7.0 6.2 5.6 8.3 3.3
4.3 5.0 5.1 7.8 58 41 37 6.6 6.0 491 10.6 3.1
9.9 5.0 6.7 58| 34 28 15.5 5.8 4.4 8.4 3.0
18.6 3.7 83| 55| 22 24 65 56 5.6 9.5 6.8 2.9
30 | 36| 62| 54| 183] 24 | 54| 67| 58| 30
18.6 6.9 7.1 6.4 13.3| 22 88 5.4 58 5.1 2.9
10.1 5.4 |- 79 |eecon 1.8 | 46 53 - 4.8 [ccaocan

Note.—Water-stage recorder lid not operate satisfactorily Oct. 14, Dec. 2, and Jan, 27-20; disehsrge

estimated or interpolated on basis of comparison with flow at stations on Lani

Braced flgure shows mean discharge for period indicated.

puni and Pulena streams.

Monthly discharge of Pelekunu Stream near Pelekunu, Molokai, for the year ending
June 30, 1922

Discharge Tot_,al run-off
t! illi lons per
Month Million gal per day Second- Million
feet Acre-feet
N . (mean) gallons
4 Maximum | Minimum | Mean
38 2.2 9. 97 15.4 300 948
14.7 3.6 6.43 9.95 199 612
17.1 2.7 5. 45 8.43 163 502
49 3.2 9.83 15.2 305 935
244 3.0 20.1 45.0 873 .2,%
130 5.0 33.9 52.5 1,050 | 3, &
- 1.8 27.8 43.0 861 2, 640
86 6.6 16.9 26.1 474 1, 450
54 5.3 17.3 26. 8 536 1, 650
14.9 4.4 “7.10 1L0 213 654
18.3 4.2 6.63 10.3 305 - 631
° 6.6 2.9 3.76 5.82 113 346
244 | 2.2| 14.5 | 22.4 5,300 16,300




84 SURFACE WATER SUPPLY OF HAWAIL, 19211922

LANIPUNI STREAM NEAR PELEKUNU, MOLOKAI

LocarioNn.—Half a mile above junction with Pelekunu Stream, 2 miles south of
Pelekunu landing, 6 miles north of Kamalo village, and 13 miles by trail
northwest of Pukoo village.

RECORDS AVAILABLE.—December 1, 1919, to June 30, 1922.

Gaer.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from suspension footbridge 200
feet below gage.

CHANNEL AND coNTROL.—Channel, rocky and boulder strewn. Banks, high and
rocky. Control of boulders and gravel; shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.80 feet at 1
p. m. December 12 (discharge, 555 million gallons per day or 859 second-
feet) ; minimum stage recorded, 0.12 foot 10 a. m. to 3 p. m. November 18
(discharge, 1.9 million gallons per day or 2.9 second-feet).

1919-1922: Maximum stagd recorded, 5.90 feet at 10 a. m. December 24,
1920 (discharge, about 1,250 million gallons per day or 1,930 second-feet);
minimum discharge recorded, 1.9 million gallons per day or 2.9 second-feet
at 3.30 p. m. July 13, 1920 (gage height, 0.68 foot) and at 3 p. m. November
18, 1921 (gage height, 0.12 foot).

Diversions.—None.

REeGuLATION.—NoOne.

'OBIECT OF sTATION.—To0 determine amount of water available for irrigating West
Molokai.

UrinizaTion.—Small amount of water used for irrigation of taro. Most of flow
wastes into sea. '

Accuracy.—Stage-discharge relation changed October 1, December 12, January
31, and April 28. Rating curve used July 1 to October 1, fairly well defined
between 2 and 200 million gallons per day; curve used October 2 to Decem-
ber 12 and February 1 to April 28, fairly well defined between 2 and 15
million gallons per day and extended for higher stages on basis of form of
other curves; curve used December 13 to January 31 fairly well defined be-
tween 1.5 and 30 million gallons per day and extended for higher stages on
basis of form of other curves; curve used April 29 to June 30, fairly well
defined between 2 and 10 million gallons per day and extended for higher
stages on basis of form of other curves. Operation of water-stage recorder
satisfactory except for one short period. 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. Retords good July 1 to Octo-
ber 1; fair for remainder of year.

Buscharge measurements of Lanipuni Stream near Pelekunu, Molokai, during the
the year ending June 30, 1922

Discharge Discharge’
D‘t Made b Igi‘:ﬁ Dat Made b Hot
ate e by— e ade by— ef ;
, (fost) | Second.| Million (feet) | Second-| Mlion
feet | galion: o feet
per day . per day
July 15 | 3. E. Stewart___| 0.75| 7.0 46 Jan. 20| 7 E.Stewart...| 134 35 22.6
Aug. do 72| 72| 46| Mar.15| M. H. Carson..| .s8| 18.2| 1L8
3| 52 34 || May 31 {..... 0ot e8] 81 5.2
| 101 6.5 || June 16 | E.D. Burchard.| .56] 55| a5
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WAIKOLU STREAM AT ELEVATION 650 FEET, NEAR KALAUPAPA, MOLOKAI

LocaTtioNn.—2 miles above mouth of stream and 5 miles southeast of Kalaupapa.

Recorps avarmuasrLe.—July 1, 1920, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTs.—Made from bridge or by wading.

CHANNEL AND coNTRoL.—Stream bed, of gravel and boulders. Right bank,
vertical rock; left bank, sloping and formed of loose material. Control,
formed of unstable boulders.

ExTREMES oF DISCHARGE.—Maximum stage recorded during year, 7.35 feet at
10 a. m. December 12 (discharge, about 630 million gallons per day or 975
second-feet); comparison with lower gaging station at pipe-line crossing
indicates that a higher stage probably occurred December 22 shortly after
recorder float wire broke. Minimum stage, 1.63 feet for several hours Sep-
tember 13 and 14 and October 21 and 22 (discharge, 3.1 million gallons per
day or 4.8 second-feet).

1920-1922: Maximum stage recorded, about 13.0 feet at 10.20 a. m. Decem-
ber 24, 1920 (data insufficient for determination of discharge); minimum
discharge, 2.4 million gallons per day or 3.7 second-feet, at noon October
2, 1920 (gage height, 1.95 feet).

Diversions.—None.

REeGuULATION.—None.

OmsecT oF sTaTION.—To determine the amount of water available for proposed
power and irrigation project for leper settlement and for irrigation of the
west end of Molokai.

UriLizaTion.—Part of water used for water supply of leper settlement and for
irrigation of taro. Remasinder wastes into sea.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve fairly well defined below 250 million gallons per day. Operation of
water-stage recorder satisfactory except as 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 inter-
vals of the day. Records good except those estimated and those for ex-
tremely high stages.

. Discharge measurements of Waikolu Stream at elevation 650 feet, near Kalaupapa,
. Molokaz, during the year ending June 30, 1922

Discharge " Discharge
D e Made b t? agbt
ate Made by— hexg an Date ade by— ef .
(fest) |Second- M‘lm’ (feet) Sefcoild- xﬂnogg
feet | 20 day . et | per day
July 14 | J. E. Stewart.._| 1.67 5.6 3.6 Feb. 1| J.E. Stewatt_.- 4.80 | 201 188
4 d 1.66 5.0 3.3 2 ... Fo o T 2.57 20.7 13.4
1.65 4.3 2.8 || Mar. 14 | M. H. Carson 2.1 12.3 8.0
1.89 7.0 4.6 || May 2 |..c...do......_.. 2.02 9.7 6.3
4.50 | 264 - 17 June 15 |..._. (s [+ D 2.00 7.7 5.0
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Kataupapa, Molokai, for the year ending June 30, 1922

Discharge, in million gallons per duy, of Waikolu Stream at elevatian 650 feet, near
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88 SURFACE' WATER SUPPLY OF HAWATI, 1921-1922

WATEOLU STREAM AT PIPE-LINE CROSSING, NEAR KALAUPAPA, MOLOKAIL

LocaTtioNn.—At 300-foot elevation, 1 m11e above mouth of stream and 4 miles ,
southeast of Kalaupapa.

RECORDS AVAILABLE.—June 2, 1919, to June 30, 1922. .

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTs.—Made by wading.

CHANNEL AND CONTROL.—Stream bed, composed of sand, gravel, and boulders
Right bank, steep and rocky; left bank is overflowed at high stages. Con-
trol is concrete casing of 8-inch water main and is permanent, except for
slight changes caused by flood damage and subsequent repairs.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.75 feet at
8.50 p. m. December 22 (dischsrge, about 820 million gallons per day or
1,270 second-feet) ; minimum stage recorded, 3.92 feet 6 to 8 a. m. September
26 (discharge, 2.8 million gallong per day or 4.3 second-feet).

1919-1922: Maximum stage recorded, 10.20 feet at 10.30 a. m. December
24, 1920 (discharge, about 1,270 million gallons per day or 1,960 second-~
feet); minimum discharge for period occurred on September 26, 1921.

Diversions.—Intake ditch for Kalaupapa water supply diverts about 2.5
million gallons per day at elevation of about 500 feet. Some of this water
returns to stream just below station.

ReGcuraTION.—By diversion only.

OBJECT OF STATION.—T0 determine amount of water available for proposed
power and irrigation project for leper settlement. }

UTiLizaTioNn.—Part of water used for irrigation of taro. Remainder wastes into
sea.

Accuracy.—Btage-discharge relation changed August 26-30 by’ rebuilding of
control and again by flood of February 28. Rating curve used July 1 to
August 26.and March 1 to June-30, well defined between 4 and 50 million
gallons per day; curve used August 30 to February 28 fairly well defined,
by two discharge measurements, as a parallel curve. Operation of water-
stage recorder satisfactory except as 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 except those estimated and those for high stages.

Discharge measurements of Waikolu siream at pipe-line crossing, near Kalaupapa
Molokai, during the year ending June 30, 1922

Discharge Discharge,
Dat Made b; I?aggl‘: Dat Made b S?ggﬁt
ate ade by— el . - ate ade by— e iili
_ (feet) | Second-| Million || (feet) | Second;| Million
feet " | B day feet "1 her day
July 14 | J. E, Stewart...{ 3.96 7.3 4.7 Feb. 3| J.E.Stewart._.| 4. 38| 34 2.0
d 3.94 7.2 - 4.7 Mar. 14 | M, H. Carson...| 4.22 25.5 165
3.98 7.2 4.6 || May 2|._... s [0 . 4,14 20.8 13.2
4.06 | -10.4 8.7 || June 15 | E. D. Burchard.| 4.08 4.6 "4, 4
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Discharge, in million gallons per day, of Waikolu Siream at pipe-line crossing, near
Kalaupapa, Molokai, for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June

8.7 5.4 4.9 3.3 4.4 7.8 16.3 | 55 20 15.0 | 12.4

7.5 6.4 4.6 17.8 9.6 6.7 | 15.8| 32 185} 15.0°| 11.9

9.0 7.9 4.4 9.8 19.6 | 13.8| 153 21 33 155 | 1.9

9.8 6.1 4.1 39 7.1 15.3 | 35 17.3 | 21 15.5 | 13.2

6.1 9.8 4.9 6.7 53| 1.9 | 23 16.8 | 37 18.0 ) 13.7

5.7 6.7 4.91..49 46| 10.7| 17.8| 16.3{ 36 25 12,8

5.4 5.7 4.4 20 4.4 7.1| 16.8] 16.8| 45 18.0 | 12.4 10

7.5 6.1 4.1 6.3 4.6 6.7 153 16.3| 40 16.5 | 12.8

6.4 5.4 4.4 4.9 4.9 6.3] 15.3| 21 33 16.0 | 11.9

5.7 5.4 4.4 4.9 4.4 6.3 14.8( 17.3| 33 15.5} 1L5

5.7 5.4 4.4 4.6 4.1 6.0 14.8] 22 20 10.6

5.7 9.0 4.1 4.9 | 280 14.31 26 18 21 11.0

5.4 6.4 4.4 4.3 5.6 | 179 14.3 1 18.3 22 10.2

5.1 4.8 4.4 4.9 34 14.3 | 17.8 22 10.2

5.4| 4.8 4.1 4.1 4.6 | 17.8 | 14.3| 153 | 155} 17.0 10.2

6.1 4.8 4.1 4.4 4.4 14.8| 13.8§ 14.3| 155 16.5 10.2
12.7 4.8 8.7 4.4 4.4 72 13.8| 13.8 | 185 17.0 |; 11 10.2
22 5.1 6.0 4.6 4.6 | 43 13.8| 16.0; 155 10.2
24 9.4 4.4 4.4 | 92 19.9 13.8] 15.0¢ 15.0 10.2
16.0 7.9 4.1 4.4 | 38 _15.8 13.3 | 15.0| 15.0 10.2

6.7 5.7 5.6 4.4 | 199 15.3 2 16.5 | 15.0| 13.7 1.9

6.4 571 10.9 4.4 | 128 81 . . 14.1 10.6

7.1 5.4 7.3 4.6 | 36 41 13.7 i3 15 1.0

6.1 5.1 3.9 13.9| 19.9| 109 13.7 10.6

5.4 5.1 3.3 7.2 30 42 14.1 10.2

5.4 3.1 7.5 | 55 26 14.1 9.8

6.4 3.3 4.6 | 22 18.8 55 13.2 9.8
12.4 b 3.6 4.1] 143 | 17.8 16.5 11 9.8
14.6 3.6 4.1 10.2 | 19.4 15.5 9.8

9.8 3.3 4.1 891 21 13.2 0.8

6.4 6.0 | 7.2 e 17.8 |} || 1406 ool [eeeees

Note.—Water-stage recorder did not operate satisfactorily as follows: Aug. 26-30, control being rebuilt;
Oct. 1214, clock run down; Jan. 18 to Feb. 1 and Mar. 11-14, clock stopped ;May 15 to June 15, intake
clogged. Discharge for these periods estimated by comparison with flow at upper station at elevation 650
feet. Braced figures show mean discharge for periods indicated.

Monthly d'ischarge' of Waikolu Stream at pipe-line crossing, near Kalaupapa,
Molokaz, for the year ending June 30, 1922,

Discharge Total run-off
Month Million gallons per day
Second- | wijjon
feet gallons Acre-feet
Maximum | Minimum | Mean | (me8D)

July 8.50 13.2 264 809
August.___ 5.98 9.25 185 569
September__ 4.66 7.21 140 429
7.34 11.4 228 698

25.3 39.1 760 2,330

38.2 59.1 1,180 3, €30

27.3 42.2 845 2, 600

21.6 33.4 603 1, 860

20.8 32.2 646 1,980

16. 4 25.4 493 1,510

12.0 18.6 374 1, 140

10.2 15.8 304 939

16.5 25.5 6, 030 18, 500
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MISCELLANEOUS MEASUREMENTS

Measurements of streams and ditches on the Island of Molokai at
points other than regular gaging stations are listed below.

Miscellaneous measurements on Molokai during the year ending June 30, 1922

Discharge
Gage
Tributary to or i i
Date Stream diverting from— Locality 1:?;5%‘; Second- Million
feot gallons
i per day
July 14 | Right Branch of | Papalaua Stream_.| Near Halawa.. . 0. 55 0.36
Papalaua.
d . .08 .05
- .70 .45
d - 1.9 1.2
At\)_gv% first taro ditchnear |._____.. 38 24.5
a
July 14 | Pelekunu..__..____|._.__ [+ 1) S, A%oegekﬁrst taro ditch near |._...... 14.3 9.2,
15.4 10. 0
18.8 12,2
45 29
Be]ow Big Springs Branch 13.8 8.9
near Kalaupapa.
_-do. 12.3 8.0
do 11.8 7.6
2 do 17.8 11.5
3 ~do. _.do_. 54 34.5
Dec. 2| Taro dll;ch ........ Wakiolu Stream__| At measuring section on |........ .2 .15
main Waikelu Stream
below  Big Springs
Branch.
Oct. 18 ileia._..____.___| Pacific Ocean.___. Near Kalaupapa. -« ocooooo|ocoaeoen .03 .02
18 i do 19 .12
18 .17 11
18 06 .0

ISLAND OF MAUI
HONOKAWAI DITCH NEAR LAHAINA, MAUI

LocaTioNn.—75 feet below intake on Honokawai Stream, 25 feet inside of ditch
tunnel, 21 miles above Pioneer Mill Co.’s power-house, and 714 miles
northeast of Lahaina.

RECORDS AVAILABLE—May 28, 1921, to June 30, 1922. At station 114 miles
downstream, November 14, 1918, to May 27, 1921; at station half a mile
downstream on old ditch line, July 1, 1912, to December 31, 1917. Records
not comparable.

Gaege.—Gurley weekly water-stage recorder; installed Apr11 15, 1919. Stevens
continuous recorder November 14, 1918, to April 15, 1919. Staff gage
prior to November 14, 1918.

DisCHARGE MEASUREMENTS.— Made from plank across ditch.

CHANNEL AND-coNTROL.—Concrete-lined ditch section in tunnel a quarter of a
mile long; subject to backwater from collection of gravel at a point where
tunnel widens, about 500 feet below gage.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.30 feet at
7.30 p. m. and midnight November 21 (discharge, 41 million gallons per day
or 63 second-feet); minimum stage, 0.26 foot for several hours October 4-6,
22, 23, and November 16-19 (discharge, 2.8 million gallons per day or 4.3
second-feet). )

1921-22 (present station): Maximum and minimum stages recorded dur-
ing 1922.

1912-1922: Maximum stage for period recorded at present station on
November 21, 1921; minimum stage recorded, 0.22 foot at 9 p. m. Novem-
ber 14, 1918, at station 114 miles downstream (discharge, 0.32 million
gallons per day or 0.5 second-foot).

Diversions.—Flood-water diversion ditch 114 miles below station diverts part
of flood flow when flood gates are open. Gates 30 feet above station may
also be used to divert flood water. :

ReguLaTion.—By head gates and by flood gates noted under ‘ Diversions.”

OBJECT OF 8TATION.—Most of drainage area in Territorial lands. Data valuable
in relation to Territorial lease to Pioneer Mill Co.

UriLizatioN.— Water used for power development and irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined above 2.5 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 inspec-
tion or, for days of considerable fluctuation in stage, by means of the dis-
charge integrator. Records excellent.

‘Honokawai ditch diverts from Honokawai Stream at elevation about 1,570
feet. The water is carried southwest through a tunnel about 114 miles lbng to
elevafion about 1,550 feet. Here the general course of the ditch changes to
north of west and the water is carried down a small guleh to power house No.
1 at elevation about 950 feet and thence nearly due south to the viecinity of
Lahdina where the water is used by the Pioneer Mill Co. for irrigation of sugar
cane. The system comprises about 534 miles of main ditch.

Discharge measurements of Honokawat ditch near Lahatna, Maui, during the year
ending June 30, 1922

Discharge : Discharge
Dat Made b E@Zﬁt Dats Made b, }?{:\gg‘;
ate ade by— eig] P, ate ade by— eig i,
(foet) | Second-| Million (feet) | Second-| Million
feet | 82°0DS foet |B82.10DS
per day per day
July 19 | Hayashie and Mar. 27 [ Gillin _and
Phelpse______| 1.39 30.5 19.8 Mazwell .., 0.61 8.5 5.5
19 .. do__.._ 2.03 53 34 27 oodoo oo .61 7.6 4.9
Oct. 21| J. E. Stewart_.| .275 4.5 2.9 Apr. 19 | S.B. Hall_____ .67 10.2 6.6
Jan. 16 | G. M, Phelps_.| .32 4.9 3.2 || June 26 | William Max-
Feb. 20} S. B. Hall____.| .41 6.1 3.9 wello ...} .67 10.8 7.0
Mar. 24 | Gillins and
Mazwelle.___| .62 8.8 5.7

¢ Engineers for Pioneer Mill Co.
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3,

illion gallons per day, of Honokawai ditch near Lahaina, Mau
for the year ending June 30, 1922
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ISLAND OF MAUI 93
LAHAINALUNA STREAM ABOVE PIPE-LINE INTAKE, NEAR LAHAINA, MAUI

LocaTioN.—200 feet above intake of pipe line supplying Lahaina and Lahaina-
lung, school and 214 miles northeast of Lahaina, at elevation 1,057 feet.
REecorps AvaiLaBLE—February 29, 1916, to June 30, 1922. From August 5,

1911, to January 18, 1916, at a station about a mile downstream.

Gacee.—Stevens continuous water-stage recorder installed August 27, 1919, to
replace Gurley printing water-stage recorder previously used.

DiscHARGE MEASUREMENTS.—Made by wading. .

CHANNEL AND coNTROL.—One channel at all stages; fairly straight near gage;
filled with large boulders; banks steep and high. Control composed of
large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.97 feet at
10 p. m. March 7 (discharge about 125 million gallons per day or 193 second-
feet) ; minimum stage recorded, 0.93 foot at 11 p. m. November 14 (discharge,
1.8'million gallons per day or 2.8 second-feet).

1916-1922: Maximum stage recorded, 3.79 feet at 10.30 a. m. November
26, 1918 (discharge, 314 million gallons per day or 486 second-feet); mini-
mum discharge, 1.8 million gallons per day or 2.8 second-feet, November 14,
1921 (gage height, 0.93 foot), and August 9~11 and 17-19, 1920 (gage height,
0.92 foot).

DiversionNs.—None.

ReguLATiON.—None.

OBJBECT OF stTATiON.—Dats valuable in relation to Territorial agreement with
Pioneer Mill Co. pertaining to division of water.

UriLizaTion.—Water used for domestic purposes, development of power, and
irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve
fairly well defined between 1.5 and 60 million gallons per day. Operation of
water-stage recorder satisfactory except as 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, and by correcting quantities thus obtained on basis of the plotting
of the discharge measurements with reference to the standard curve. Rec-
ords fair.

Discharge measurements of Lahainaluna Stream above pipe-line intake, near
Lahaina, Maui, during the year ending June 30, 1922

Discharge Discharge
Dat Made b !?agg . Dats Made by- l?eagg

e ade by— eight s ate e by— i a1
(fest) |Second-| Million {feet) |Second-| Million
foet | S2lloDS feet | godlons
per day per day
July 17 | J. E. Stewart_..| 2.42 75 48.5 Feb. 20 S.B.Hall..._._ 1.06 6.5 4.2
Aug. 15 { W. C. Renshaw .95 2.8 1.85 || Apr. 27 .--_.do; ......... 1.11 7.0 4.5

Sept. 28 {-.._.do_._...._. .96 3.0 1.95 )
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Day

94
Discharge,

NorE.—Water-stage recorder did not operate July 1-2 and Nov. 19 to Dec. 16; discharge estimited by
Month

comparison with flow at station on Honokawai ditch.

ndicated.

Monthly discharge oﬁ'l Lahainaluna Stream above pipe-l

February - - oo

December e
March
April
y
June.

January.

LT S,
August.

October.....

November

Sept

7,120

20

2,3

6.36

1.8

65

The Jear..ummeemcaeaecacanean




ISLAND OF MAUI 95

OLOWALU DITCH NEAR OLOWALU, MAUI

LocaTion.—425 feet above intake to penstock of hydroelectric power station,
1 mile above Olowalu, and 7 miles east of Lahaina.

REcorns AvamnaBLE—July 28, 1916, to June 30, 1922. Replaces old station in
tailrace of power house, for which records are available August 12, 1911,
to June 30, 1916.

Gage.—-Stevens continuous water-stage recorder; installed June 9, 1919, to
replace staff gage installed July 28, 1916.

DiscEARGE MEASUREMENTS.—Made by wading.
CHANNEL AND cONTROL.—Channel, about 3.5 feet wide cut in earth and rock;
straight for 50 feet above and below gage. Control, not well defined.
EXTREMES OF DISCHARGE.—1916-1922: Maximum stage recorded, 1.53 feet
3 a. m. December 25, 1920 (discharge, 18 million gallons per day, or 28
second-feet), minimum stage recorded, ditch occasionally dry.

Diversions.—None.

REecuriTioN.—By head gates.

OByECT|OF 8TATION.—Data valuable in relation to Territorial lease to Olowalu Co.

UriLizATioN,—After passing through power house water is used for irrigation
of bugar cane. A small amount is sometimes diverted for irrigation at’
higher levels and does not pass through power house.

Accuracy.—Stage-discharge relation not permanent. Two rating curves,
fairly well defined between 1 and 8 million gallons per day, used as follows:
Jul‘y 1 to February 1 and March 5 to June 30; and February 2 to March 4.
Operation of water-stage recorder satisfactory except for a few short periods.
Daily discharge ascertained by applying to rating table mean daily gage
height obtained from recorder graph by inspection, or for days of con-
sid¢rable fluctuation in stage, by averaging discharge for intervals of the
day. Records fair.

Olowalu ditch diverts from Olowalu Stream at elevatidon about 450 feet.
The water. is carried about 1 mile southwestward along the side of Olowalu
gulch to a point where it drops about 200 feet to a power house; thence it con-
tinues southwestward for about 1 mile to near Olowalu, where the water is used
for irrigation of sugar cane by the Olowalu Co.

Dzscharge measurements of Olowalu ditch near Olowalu, Maui, dumng the year
' ending June 30, 1922

Discharge Discharge
Date | Madeb, 'fign Date Made b hGﬁlet

a ade by— © 9 ade by— eig] i
(foot) Second.| M ey (feet) | Second| Mition
feet per day feet per day
July 18 J E. Stewart,_.| 0.69| 8.0 52| Dec. 17 | J. E. Stewart.__| 1.01| 12.4 8.0
Aug. 15 w. 0 Renshaw .42 4.4 2.8 || Feb. 20 | S. B. Hall.__.__. .57 7.6 4.9
Sept. 28 |....d0.... ... 2l 39 2.5| Apr. 28 |..__. do.___ 21T sl 7o 45

Oct. 21 \ E Stewari | (17| 26 L7




the year ending June 30, 1922

SURFACE WATER SUPPLY OF HAWAII, 1921-1922

Discharge, in million gallons per day, of Olowalu ditch near Olowalu, Maui, for

96

HEAMN M NODDR0 OINWVD OO0 VOMDRD WHHOAN [ = WO W e - =3
m WA ofoedoied oSededeied edeieses oSeSfeied iedeseded | | EE £ 3 g2IREN88EE%E |8
uf
i : Pl g 3 = %
2.8 S =
P B g S
] g9 = m
= g g
%m > m a H
5 . SRMP O [ =
n 58 s | &| 2B | d2¥rORigREEs @
< sg = MM ~
5 i 5
< =
= Mm,m > 4 = E3RB8RaroRRR | $
g - mMm P R P e I E LI P
. 5% 3 %fm —
s i 8 S B T
= g5 X
A
- o5 . - g SIRBNLBRERER | S
g g 3 8 | SoseinisBddrSHos | <
= 23 3 [
B En |88
mw .W.a m% m W g NDDID OO RPN | 1~
[=} &g ~ &7 " =1 O e i i v o i 05 < oS |
25 s |al 2|8
- S ] s | -
&8 LN g
g m..m £ Q .M, b=
4 S I3 a
%L M-M m m CVODNSINDON | &
% MM 3 m BB FNS SN IS S | of
© 2 m
=
2.2
4 L e
7 =23 3 R T v
& L | o
!
- g8 O " i
] Sq o ' ! !
< m.w ) H i 1
. B3 m P
5 $as § e ' : ;
] 258 3 2 m P
558 2 S : .
28T = " P8
!
- wmw.m > Plgigd ity o
~ i 5" Vo =]
g 858 3 FEE
§g8 % FEEE LR R
3 P R EEEE R
38 B<B0ZASmA<ES




ISLAND OF MAUI 97

HANAWI STREAM NEAR NAHIKU, MAUI

Locarion.—200 feet above Koolau ditch intake and trail, 2 miles southwest of
Nahiku post office, 614 miles east of Upper Keanae, and 1134 miles by road
anﬁ trail west of Hana.

RECORDS AVAILABLE. —January 9, 1914, to Ja,nua.ry 6, 1916, and November 1,
1921, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder Datum November 1, 1921,
0.12 foot above old datum.

DISCHARGE MEASUREMENTS.—Made from footbridge 100 feet above gage or by
wading.

CHANNEL AND CONTROL. —-Channel at gage is a pool with nearly vertical rock
walls. Control is rock ledge; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period November
1, 1921, to June 30, 1922, 10.78 feet at 2 a. m. December 13 (discharge,
about 1,200 million gallons per day or 1,860 second-feet); minimum stage,
0.26 foot at 8 p. m. June 30 (discharge, 1.8 million gallons per day or 2.8
second-feet).

1914-1916; 1921-22: Maximum stage, about 20 feet durmg flood of
Jahuary 18, 1916 (determination of discharge not feasible); minimum dis-
charge, 1.8 million gallons per day or 2.8 second-feet, February 3 to March
12, 1914, August 16 and September 1, 1915, and at 8 p. m. June 30, 1922.

Diversions.—None above station.

REecuLATION.—NoDe.

OBiEcT oF sTaTION.—To determine amount of water diverted into Koolau
ditch in connection with Territorial water license to diteh company.

UriLizaTioN.—Normal flow is diverted into Koolau ditch for irrigation of sugar
cane.

Accuracy.—Stage-discharge relation practically permanent. Rating curve
well defined below- 50 million gallons per day and fairly well defined up to
150 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 intervals of the day. Records
good.

Discharge measurements of Hanawt Stream near Nahiku, Maui, during the year
ending June 30, 1922

. Discharge
Dat Made b P,
ate ade by— . heig] -
v (feet) | Second- | Million
feet | gallons
per day
NOV. 10 | J. B StOWATE - o o oo ceeeccecee e oo eeeee e e e 0.55 5.2 3.4
Apr. 6 | B. M. Pickop.... ..., IIITITIITTIIII R 12,0 78




98 SURFACE WATER SUPPLY OF HAWAITI, 1921-1922

Discharge, in million gallons per day, of Hanowi Stream near Nakiku, Maug, for

the year ending June 30, 1922

Day Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June

28 16.0 | 216 22 5.3 5.0 3.6

27 14.0 | 138 12.0 5.5 5.1 3.4

107 13.0 36 6.6 5.7 3.2

58 64 <13.6 9.1 10.8 3.1

- 26 48 80 141 23 9.6 3.0

21 24 172 9.6 6.4 2.9

16.0 14.0 46 171 6.6 5.6 2.7

13.0 13.0 40 182 5.6 6.7 2.8

11.2 1.2 50 109 5.0 4.8 2.7

9.6 9.6 38 163 6.8 4.7 2.7

3.8 8.8 8.3 28 80 10.8 4.3 2.6

4.5 112 7.8 26 48 1.7 3.9 3.1

4,5 342 - 8.2 18.4 43 12.0 3.7 3.1

3.9 I 7.6 15.0 38 10.3 3.6 2.7

3.9 18.4 7.1 12.0 36 7.2 3.5 2.5

3.8 13.0 6.8 1.2 42 6.6 3.4 2.4

3.7 61 6.7 9.6 54 5.5 3.3 2.3

3.6 86 7.1 88 26 4.9 3.2 2.3

54 26 93 8.1 19.7 4,5 3.2 2.3

83 19.7 54 7.5 16.0 4.2 4.4 2.3

180 17.2 | 100 29 14.0 4.0 3.2 2.3

231 16.0 42 L1 12.0 4.1 3.0 2.2

126 36 80 10.3 3.8 3.3 2.2

102 193 15.8 7.8 9.6 4.5 3.9 2.1

94 110 6.4 8.6 4.5 3.5 2.0

b S 190 84 74 5.8 8.0 3.6 8.3 2.0
27, - 48 23 121 28 . 7.3 3.4 7.2 2.0
28 s 28 16.¢ | 114 183 6.8 76 14.0 2.0
29 26 18. 4 6.3 24 5.8 1.9
30, 27 16.0 | 188 5.8 6.1 4.4 1.8
31 - 17.2 | 309 5.6 |ceeeaeen 4,0 |ceeeoo

NoTE.—Water-stage recorder installed Nov. 10; estimate of discharge Noy. 1-10 based on flow at stations
on adjacent streams. No record Feb. 3-6; discharge estimated by comparisort with flow on adjacent streams.

Braced figures show mean disqharge for periods indicated.

Monihly discharge of Hanawi Stream mear Nahiku, Maui, for the year ending

June 30, 1922

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

43.2 66.8 1,300 3,980
52.5 8L2 1,630 4,990
47.6 73.6 1,470 4, 530
45.4 70.2 1,270 3,900
49.0 7.8 1,520 4, 660
9. 82 15.2 295 904
5.21 8.06 162 406
2. 54 3.93 76.2 234
The period....... ! 4 onme 23,700




ISLAND OF MAUI 99

EKAPAULA STREAM NEAR NAHIKU, MAUI

Loct':tlom—lfio feet above Koolau ditch intake, 300 feet above ditch trail, 214
iles southwest of Nahiku post office, and 6 miles east of Upper Keanae.
REcoRrDs avatnaBLE.—November 1, 1921, to June 30, 1922.

‘Gaae.+—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTs.—Made by wading or from suspension footbridge
atl gage.

CHANNEL AND CONTROL.—One channel at all stages; fairly straight for 75 feet
above gage and curving to right over a series of falls below. Banks nearly
perpendicular for 20 feet with little vegetation. Control is rock ledge;
probably permanent. '

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 8.45 feet
at 2.45 a. m. December 13 (discharge, from extension of rating curve, 930
million gallons per day or 1,440 second-feet); minimum stage, 0.48 foot
during several hours June 29 and 30 (discharge, 1.1 million gallons per day
or 1.7 second-feet).

DiveRsioNs.—None above stations.

ReauLarion.—None.

OsBsecT OF sTATION.—T0 determine amount of water diverted into Koolau ditch
in connection with Territorial water license to ditch company.

UriLizaTioN.—Ordinary flow diverted into Koolau ditch for irrigation of sugar
cane.

Accuracy.—Stage-discharge relation permanent. Rating’ curve well defined
between 1 and 35 million gallons per day; extended above 35 million gallons
per day and subject to considerable error at high stages. Operation of water-
stage recorder fairly 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 intervals of the day. Records good for low stages; high-stage
records should be used with caution.

Discharge measurements of Kapaula Siream near Nahiku, Maui, during the year
ending June 30, 1922

N Discharge
Dati Made b; hGiagg}:?t '
ate ' ade by— o .
| v (fost) | Second- | Milhion
B feet
per day
Nov. 3| E. M. Pickop. o L20 2.6 14.0
5 femen- do...... 77 6.2 4.0
10 | J. E. Stewart. .63 4.0 2.6
®




100 "SURFACE WATER SUPPLY OF HAWAIIL, 1921-1922

Discharge, in million gallons per day, of Kapaula Stream near Nahiku, Maui, for
the year ending June 30, 1922

Day Nov. | Dec. | Jan. | Feb., | Mar. | Apr. | May | June

9.9 22 2.9 2.8 2.0
10 40 8.6 16.2 3.0 3.4 1.8
8.1 43 4.4 4.9 1.8
74 70 17.0 10.5 12.9 L8
4.0 35 126 32 9.7 L7
3.5 16 17.9 150 7.1 4.7 1.7
3.2 8.9 22 156 3.9 3.8 L6
3.0 9.4 19.9 | 159 3.2 5.7 1.6
2.7 7.9 39 112 2.9 3.2 1.6
2.4 6.7 5.9 30 .| 151 5.8 3.0 1.6
2.2 5.8 5.1 21 68 1.1 2.6 1.6
2.4 | 116 4.7 26 30 11.2 2.2 1.7
3.0 29 6.3 15.2 26 1.9 2.0 2.0
2.4 85 4.7 11.7 16.7 8.6 1.9 1.8
2.0 111 4.0 9.7 16.0 4.3 1.8 1.5
1.8 7.7 3.6 8.1 38 4.7 1.8 L5
18 67 3.8 6.9 41 3.2 18 1.4
1.7 94 4.4 58 16.0 27 1.7 L4
94 . 13.9 92 5.1 13.0 2.3 1.7 1.4
84 9.4 68 4.6 12.0 2.2 2.6 1.6
8.9 81 31 10.2 2.2 1.8 1.4
8.9 36 10.6 8.4 2.6 1.8 1.4
18.2 21 8.0 7.1 2.6 1.7 1.3
190 25 6.3 5.9 2.7 2.2 1.4
107 27 4.4 5.1 3.8 2.3 1.2
83 82 3.8 4.4 2.8 7.6 1.2
19.5 4.0 2.2 6.3 1.2
13.0 3.8 93 16.1 1.2
18.0 (¢ 130 3.6 26 4.4 1.1
11.4 |} 3.2 3.5 2.8 1.1

12.7 2.9 - 2.2

Nore.—Braced figures show mean discharge for periods indicated, estimated by comparison with re-
cords for stations on adjacent streams because of lack of gage-height record.

Monthly discharge of Kapaula Stream near Nahikw, Maui, for the year ending

June 30, 1922
Discharge - Total run-off
’Month Million gallons per day Second- | nrimlion
feet gallons Acre-feet
Maximum | Minimum | Mesn | (0ean)
November...ooee e ccmcccnan 208 1.7 42.5 65.8 1,280 3,910
December oo eeeaeeas 295 5.8 45.9 71.0 1,420 4,370
January... lem - 3.6 42,1 65.1 1,300 4,010
February._. B 3.8 32.3 50.0 904 2,780
March I 159 2.9 415 64.2 1,280 3,950
April 93 2.2 9.31 14.4 279 857
May 16.1 1.7 3.98 6.16 123 379
June. . 2.0 1.1 1.52 2,35 45.5 140
The period 6, 640 20, 400
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EKOOLAU DITCHE AT NAHIKU WEIR, NEAR NAKIXU, MAUI

Location.—Between Kapaula and Waichue streams, three-quarters of a mile
southwest of Nahiku post office, 6 miles east of Upper Keanae, and 12 miles
by road and trail west of Hana.

RECORDS AVAILABLE.—February 12, 1919, to June 30, 1922. Gage readings
made by East Maui Irrigation Co. available January 1, 1912, to February
11, 1919.

GagE.~—Stevens continuous water-stage recorder since April 27, 1922, vhen the
Geological Survey began operating the station. Prior to that date Friez
seven-day water-stage recorder was used, but discharge record was determined
from twice-daily staff gage readings made by East Maui Irrigation Co.’s
ditchman.

DiscHARGE MEASUREMENTS.—Made by weir at gage (see under “Channel and
control”) or from plank across ditch near gage.

CHANNEL AND CONTROL.—Open concrete-lined ditch below weir. Gage operates
in weir basin into which the water discharges from a tunnel. Control
formed by sharp-crested rectangular weir, 13.1 feet long, installed February
12, 1919; has complete end contractions and a free fall at all stages; velocity
of approach negligible.

EXTREMES OF DISCHARGE.—1919-1922: Maximum stage recorded, 1.48 feet in
morning of September 3, 1919 (discharge, 47.8 million gallons per day or
74.0 second-feet); minimum discharge, practically no flow, occurs when
intake gates are occasionally closed.

Diversions.—None in vicinity of station except splllways

REGcUuLATION.—By gates at intervals.

OBseCT OF 8TATION.—To determine amount of water diverted through Koolau
ditch from Territorial lands. '

UTiLizaTioN.—Water used for irrigation of sugar cane. .

Accuracy.—Stage-discharge relation permanent during period of record. Rat-
ing curve well defined. Staff gage read to quarter inches or to hundredths
twice daily prior to April 28, 1922; thereafter, operation of water-stage
recorder fairly satisfactory. Daily discharge prior to April 28, 1922, ascer-
tained by applying mean daily gage height to rating table; subsequent to
that date it was ascertained by applying to rating table mean daily gage
height obtained from recorder graph by inspection or, for days of consider-
able fluctuation in stage, by averaging dicharge for intervals of the day.
Records excellent except those estimated.

CooPERATION.—Gage-height record prior to April 28, 1922, furmshed by East
Maui Irrigation Co.

Koolau ditch, at elevation about 1,200 feet, diverts the ordinary flow of all
streams on the windward side of the crater of Haleakala between Makapipi and
Alo streams inclusive.” The continuation of the ditch west of Alo Stream, called
Wailoa ditch, diverts the ordinary flow of all streams between Waikamoi and
Halehaku streams inclusive. The general course of the ditch is northwestward
along the side of Haleakala. The water is carried to a point near Paia where it is
distributed for the irrigation of sugar cane, the development of power, and for
domestic purposes on the plantations of Hawaiian Commercial & Sugar Co. and
Maui Agricultural Co. The system comprises about 18 miles of main ditch
which has a maximum carrying capacity of 145 million gallons per day; it is the
,most important of the East Maui Irrigation Co.’s ditches. Koolau ditch proper
“is about 8 miles long and has a cairying capacity of about 100 million gallons
per day.

No discharge measurements were made at this station dunng the year.

66289—267—wBsP 5556——8
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Dischar; e, in million gallons per day, of Koolau ditch at Nahikuw weir, near
ahtku, Maui, for the years ending June 30, 1919-1922—Continued

July | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June
3.2 84| 10.7 9.8 142| 40 26 6.8 7.9 21 19.6 7.9
3.0 87| 98| 90| 181 34 26 6.6 19.6| 17.8| 22 7.3
28| 10.7 9.3 0.0 24 32 32 17.4 | 17.4 | 24 22 6.8
25| 13.2| 90| 81| 19.9| 30 28 6.8 1.6 19.2| 21 6.6
2.3 9.5 9.0 79| 164 28 32 6.3 9.8 16.4| 181 6.6
23| 87| 153 90| 13.9| 36 40 63| 03| 2 16.7 6.1
2.3 7.6 30 10.1] 13.2§ 30 36 5.9 8.7 34 15.6 6.1
23| 68| 22 87| 34 34 32 54| 81 30 14.6 5.6
2.3 6.6 23 8.1 36 36 30 1L0 7.91 30 13.9 5.6
23| 61| 19.9| 79| 32 38 26 185 7.3 30 12.9 56
2.3 591 32 14,6 | 32 36 24 17.8 7.8 30 12.6 5.6
2.3| 66| 32 18.9 | 26 32 24 | 16.4| 68| 32 12.3 5.1
23| 23 32 12.6 | 23 36 60| 150| 6.6 32 11.3 5.1
22| 22 24 10.7 | 21 38 80| 13.9 59| 28 10.7 4.7
281 12.31 20 30 19.6 | 34 36 18.9 56| 24 10.4 4.7
2.6 9.5| 17.8| 36 18.1] 32 36 18.5| 56| 34 9.8 4.5
5.9 8.7 16,4 32 16.7 | 30 24 15.6 56| 28 9.8 4.7
4.5 811 150 36 16.0 | 28 16.3 | 14.6 6.3 24 17.4 4.7
43| 7.6} 132 30 165.6 | 28 1.1 13.2| 68] 23 17.1 6.1
431 10.1] 120 | 24 24 26 9.0 123 59 30 20 4.5

13.2] 160 11.0| 19.9| 34 2 84| 1.6| 81/ 26 15.6 43
181 120 10.1| 17.1| 38 24 7.9 1.0 6.3 28 13.2 4.3
22 120 9.8 156.3| 36 30 7.6 10.1| 59| 34 13.2 4.3
13.9 ] 12.0 9.3| 138.2] 32 34 7.1 9.8 120 | 34 18.1 3.8
1.6 18.9| 9.0| 32 30 30 7.9 93| 139 30 13.9 3.8
871 15.8 87| 28 38 15.3 1 1L6 9.0| 120 | 32 11.6 3.8
7.9 26 |-81| 19.6] 30 59| 93| 87| 3 28 10.4 4.3
8.4 181 7.6 | 17.4 | 28 L2 8.1 81| 26 24 9.8 16. 0
84| 13.2 7.9 156 | 30 .1 7.9 28 22 9.3 18.2
9.3 120 10.1| 46| #4 7.0 7.3 34 23 8.7 6.8
9.0 1.0 |-.._.| 142 26 7.1 30 RS - -
59| 17.1| 10.4| 120 9.5 18.1| 2 13.9
5.6 32 9.3 28 9.5 18.9 | 23 ©12.6
9.5 28 9.0 19.2 20 23 23
9.5 2 8.4 | 16.0 34 26 32
6.8 19.6 | 10.7 | 12.6 30 36 32
59| 17.4| 10.4| 1L0 28 32 2
56| 185| 9.8| 10.4 2 2 23
5.6 16.7 9.5 9.8 23 21 28
5.4 13.9) 13.9 9.3 22 18.5| 21
5.4 12,3 14.6 8.7 21 ! 21 19.6
54| 167 107| 87 P 32 | 174 &%
511 32 9.5 8.1 28 28 15. 6
54| 199 90| 7.6 30 15| 34 14.6
4.9 16.4 9.0 7.3 28 36 13.9
12,6 13.9| 14.6| 6.8 2 Lo 30 12.9
153 12.3| 160| 7.6 24 30 12.3
2 1.6 | 185| 6.8 23 23 12.0
34 1.0} 150 6.3 23 19.6 | 11.3
32 28 126 6.1 36 17.8 | 1.0
30 17.8 | 1.3| 5.6 24 16.0 | 14.2 6.3
22 15.0 | 120 56| 181 10.7 16.3 | 1.3 6.3
17.4 | 153 | 21 5.1| 10.0| 10.4 15.0 | 10.4 6.1
15,3 129 24 7.9 [eeuencn 10. 4 13.6 | 10.4 5.6
129 123 | 22 30 jeeeeeeo| 24 13.21 12,0 5.9
1231 1.3 | 16.7| 32 |._.___. 14.6 6.4 113 5.4
1.6 10.7| 142 34 |..__... 12.0 5.1
16.0} 120} 16.7| 26 |._..._. 10.1 5.4
14.6 9.8 139 2 ... 10.1 4.9
30 9.5 129 34 |..._... 9.8 4.5
28 1.7 | 129} 32 |caeo-- 9.5 4.7
185 1.6 |-ceeoo. 30 |aaae-- 9.8 feoeeool] 1802 ooiaoff 16,0 feoaoaol

Note.—Intake gates closed for part of day Dec. 29, 30, 1920, Jan. 13, 14, 1921, Nov. 22, 1921, Dec. 9, 1921,
and June 2 and 20, 1922; mean daily discharge estimated. Intake gates closed Nov. 23 to Dec. 8, 1921;
practically no flow assumed. Water wasting Jan. 21 to Mar. 25, 1922; mean discharge based on record of
flow at station near Keanae. No record June 3-19, 1922; discharge estimated by comparison with flow
Braced figures show mean discharge for periods indicated.

at station near Keanae.
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Monthly discharge of Koolaw ditch at Nahiku weir, near Nahiku, Maui, for the
: years ending June 30, 1919-1922

Discharge Total run-off
Month Milli lons per
llion gallons per day Second- Million
feet all Acre-feet
(mean) | &atioms
Maximum | Minimum | Mean
1919
2.8 5171 8.83 97.1 298
3.2 7.74 12.0 240 736
8.4 15.9 4.6 478 1, 460
7.9 14.9 23.1 461 1,420
4.7 5. 96 9,22 179 9
________________________________ [ 1,460 4,460
5.6 13.2 20. 4 409 1, 260
3.4 21. 4 33.1 663 2,040
7.9 17.1 26.5 514 1, 570
5.9 121 18.7 374 1, 150
4.3 6.73 10.4 202 620
26 8.63 10.3 208 631
3.2 6. 19 9.58 192 589
2.3 2.66 4.12 77.1 237
20 1.8 18.3 366 1,120
9.3 21.2 32.8 636 1, 950
3.8 5. 56 8.680 172 5!
.............................. 3.0 4.15 6.42 125 382
.................... 20| 10.8 1.7 | 3,940 12,100
22 2.2 6.11| ° 9.45 189 581
26 5.9 1.7 18.1 362 1,110
32 7.8 15.5 24.0 464 1,430
36 7.9 17.4 26.9 539 1, 660
44 13.2 25.8 39.9 774 2, 380
40 .1 27.7 42.9 858 2,
40 6.0 19,1 20,6 591 1,820
18.9 5.4 11. 8 17.9 325 7
34 5.6 12.1 18.7 376 1,150
34 16.4 27.1 41.9 812 2,
22 8.1 14.2 22.0 440 1, 350
16,0 3.8 5.95 9.21 178 8
.................... 44 .1 16.2 | 25.1 | 5,910 18, 200
4.9 14,1 21.8 436 1,340
9.5 16.3 25,2 508 1, 550
8.4 13. 2 20, 4 . 398 1,220
5.1 15.1 23.4 470 1,440
.0 13.0 20.1 389 1,
0 11.6 17.9 360 1, 100
17,1 26. 5 531 1,630
1.00 1.55 28.0 86
5.73 8.87 178 545
23.2 35.9 697 2, 140
18. 4 28.5 571 1,750
7.71 1.9 231 710
13.1 20.3 4,790 14, 700




ISLAND OF MAUI ' 105

WAIOHUE STREAM NEAR NAHIKU, MAUI

LocaTion.—200 feet above Koolau ditch intake, 300 feet above ditch trail, 4
miles southwest of Nahiku post office, and 5 miles east of Upper Keanae.

Recorns avarLasLE.—October 9, 1921, to June 30, 1922.

Gaee—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.— Made by wading.

CHANNEL AND CONTROL—One channel ‘at all stages; straight for “150 feet
above station and curving to left just below. Banks covered with brush
and subject to overflow at high stages. Control for low stages is solid rock
ledge; may scour at the ends during high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 6.23 feet
at 3 a. m. December 13 (discharge, 630 million gallons per day or 975 second-
feet); minimum stage recorded, 0.62 foot from noon to 10 p. m. June 30
(discharge, 2.3 million gallons per day or 3.6 second-feet).

Diverstons.—None above station.

RecuraTioN.—None.

OBJECT OF STATION.—T0 determine amount of water diverted into Koolau
diteh in connection with Territorial water license to ditch company.

UrinizarioN.—Ordinary flow diverted into Koolau ditch for irrigation of sugar
cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 2.5 and 30 million gallons per day; extended above 30 million gal-
lons per day and subject to considerable error at high stages. Operation
of water-stage recorder satisfactory. Daily discharge ascertained by apply-
ing 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 for low stages; high-
stage records should be used with caution.

Discharge measurements of Waiohue Siream near Nahiku, Maut, during the year
ending June 30, 1923

[Made by E. M. Pickop]

Discharge
Dat Hareht
ate eig]

(feet) Second- lgia%loigg

feet per day
Oct. 8.. 0.78 6.1 3.9
10 .76 5.6 3.6
Nov. 3 1.19 16.1 10.8
5. 96 9.5 6.1
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Discharge, in million gallons per day, of Waiohue Stream near Nahiku, Maus, for’
the year ending June 30, 1922

Day Oct. | Nov. Dec Jan. | Feb. | Mar. | Apr. | May | June
6.1 10.6 8.9 87 11.6 4.1 4.5 3.8
10.6 8.9 8.2 52 8.9 4.4 4.7 | 3.7
13.0 28 7.6 22 4.8 5.0 3.6
6.4 16.2 34 14.5 5.4 7.2 3.5
5.8 10.0 18.5 30 77 17.4 7.6 3.3
5.6 10.3 12.7 ¢ 61 6.8 5.4 3.2
5.4 8.4 8.7 15.8 66 5.3 5.1 3.2
5.1 8.0 9.5 13.0 76 4.7 8.4 3.2
3.5 5.0 7.4 8.4 19.0 48 4.5 5.3 3.2
3.4 4.8 6.8 7.2 15.0 70 6.6 5.3 3.2
3.4 4.7 6.4 6.6 12.1 40 9.4 4.8 3.1
3.2 5.1 72 6.4 12.7 26 9.5 4.5 3.5
3.2 53| 185° 7.6 9.5 21 12.1 4.2 3.7
3.1 4.7 .29 6.2 8.2 15.0 10.0 4.2 3.3
3.0 4.4 10.6 5.8 7.6 12.4 6.1 4.1 3.2
3.4 4.1 8.9 5.3 7.2 17.5 7.0 3.9 3.0
3.1 4.0 30 5.6 6.6 19.8 5.4 3.8 2.9
2.9 3.9 57 5.8 6.4 9.8 5.0 3.7 2.8
2.8 45 12.4 59 6.2 8.7 4.7 3.8 27
27 48 9.2 30 5.8 8.0 4.5 4.7 2.7
271 124 8.2 30 15.2 7.4 4.4 3.8 2.7
2.7 72 8.2 15.4 7.4 6.8 4.2 3.7 27
3.8 34 10.0 1.4 7.0 6.4 4.1 3.6 27
12.4 41 120 12. 4 6.6 5.9 4.6 4.2 2.6
6.8 43 44 14.0 5.4 5.6 5.1 3.8 2.6
7.0 77 34 31 6.8 5.3 4.2 6.4 2.5
5.4 27 14.3 12.2 5.1 3.9 6.2 2.5
6.8 19.0 1L7 42 77 4.8 37 6.4 2.4
9.2 13.7 13.7 20 4.7 1.3 4.7 2.4
7.4 11. 4 10.6 } 151 |.._____. 4.5 4.6 4.1 2.4
T oo 1.4 140 jo_._._ 4.2 |- 3.9 |ceceee -

NoTe.—Braced figure shows mean discharge for period indicated; estimated, because of lack of gage-
height record, by comparison with records of flow for adjacent streams.

Monthly discharge of Waiohue Stream near Nahiku, Mauz, for the year ending June
30, 1922 ’

Discharge Total run-off

Month Million gallons per day

Second- 3
foet | Million | o0 feet

(mean) gallons

Maximum | Minimum | Mean

October 9-31 . _ .o o 12.4 2,7 4,75 7.35 109 335
November . 124 3.9 22.0 34.0 659 2, 030
December._ ... ... - 185 6.4 26.5 41.0 821 2, 520
RE10%: o 2, - 151 5.3 25.3 39.1 785 2,410
February .. ceoeceemana- - 87 5.4 19.3 29.9 542 1, 660
Mareh . oo eceeeee - K 4.2 22.4 34.7 694 2,130
April. .. - 87 3.9 7.37 11.4 221 679

AY o ccccmcmcccccmeman - 8.4 3.6 4,87 7. 54 151 463
June. o 3.8 2.4 3.01 4,66 90.3 277

The period - 4,070 12, 500
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WEST KOPILIULA STREAM NEAR KEANAE, MAUI

LocaTion.—600 feet above Koolau ditch crossing and highway bridge, 414 miles
by|trail east of Upper Keanae, and 7 miles east of Keanae post office.

RECORDS AvAalLABLE.—January 3, 1914, to September 17, 1917, and October 1,
1921, to June 30, 1922,

Gage.—Stevens continuous water-stage recorder at same datum as Friez recorder
used prior to September 17, 1917.

DiscHARGE MEASUREMENTS.—Made from suspension footbridge 200 feet below
gage or by wading.

CHANNEL AND CONTROL.—Channel straight for 200 feet below gage; falls above
Wi#;h channel divided. Stream bed composed of loose boulders. Left bank
covered with vegetation and subject to overflow; right bank steep. Control
composed of medium-sized boulders; shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period October 1,
1921, to June 30, 1922, 7.88 feet at 2 a. m. December 13 (discharge, about
1,800 million gallons per day or 2,790 second-feet); minimum stage, 1.11
feét from 8 to 12 p. m. October 21 (discharge, 1.8 million gallons per day or
2.8 second-feet).

1914-1917; 1921-22: Maximum stage recorded, 9.25 feet at 5.30 a. m.
Japnuary 18, 1916 (discharge, about 2,000 million gallons per day or 3,090
second-feet) ; minimum stage recorded, 0.6 foot September 15-17, 1917 (dis-
chhrge, 0.6 million gallons per day or 0.9 second-foot).

Diversions.—None.

ReguraTION.—None.

OBIECT OF sTaTION.—To0 determine amount of water diverted into Koolau ditch
in connection with Territorial water license to ditch company.

UririzATioN.~—Ordinary flow diverted into Koolau ditch for irrigation of sugar
cane.

Accuracy.—Stage-discharge relation for low stages changed November 21.
Rating curves fairly well defined. Operation of water-stage recorder fairly
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 intervals of the
day. Records fair.

Discharge measurements of West Kopiliula Stream near Keanae, Maui, during the
\ year ending June 30, 1922

[Made by E. M. Pickop]

Discharge
’ Gage
Date height Million
(feet) Second- allon:

foet | 8A1ODS

per day
O B et cemm e — e —————————— o e m e om e m e 127 4.6 3.0
S 1.17 3.1 2.0
T e e —————— e e e e ee e 1.66 [11.6 7.5
Nov.5_.|.. cmaal .- eememmmm e ————— - 1.61 12.1 7.8
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Discharge, in million gallons per day, of West Kopiliula Stream near Keanae,

Maui, for the year ending June 30, 1922

Day Oct. | Nov. | Dec. Jan Feb. | Mar.” | Apr May | June
7.6 11.6 13.1 37 4.6 5.8 3.7
17.2 10.1 1.2 | 166 24 4.8 5.9 3.4
7.0 30 84 10.4 57 - 6.4 8.1 3.4
10.6 85 61 17.5 1.2 12.7 3.2
7.2 30 43 40 197 30 10.9 3.1
2.7 25 20 240 9.0 7.3 3,0
2.9 14.2 13.9 15.0 | 243 6.9 6.7 2.9
2.7 1.2 14.6 13.5 | 264 5.6 6.7 2.9
2.5 9.6 12.7 27 150 5.4 5.2 3.¢
2.4 8.5 9.0 21 210 6.9 5.2 3.0
2.5 5.5 7.7 8.5 16.5 80 1.6 4.6 2.9
2.2 251 8.1 20 38 12.0 4.3 3.5
2.2 600 . 9.6 13.9 27 1.6 4.1 3.8
2.1 101 7.7 10.9 17.0 9.0 4.0 3.0
2.1 22 7.1 9.3 13.5 6.2 3.9 2.9
2.8 13.9 81 8.1 22 6.4 2.7
2.1 4.3 80 6.9 7.5 39 5.2 2.7
2.0 4.2 | 122 8.7 6.9 13.1 4.8 2.6
1.9 151 26 144 6.4 10.7 4.4 2.6
1.9 ] 166 4.6 85 6.0 9.6 4.4 3.8 2.7
L9 417 1.6 | 123 43 8.5 4.4 2.7
L9 | 478 10.7 81 16.7 7.9 5.8 2.5
4,9 234 29 49 9.8 7.5 4.7 2.5
56 189 343 54 8.1 7.1 5.2 2.4
40 166 149 57 6.4 6.4 5.8 3.8 2.4
31 391 116 147 5.9 6.0 4.8 9.5 2.3
10.3 71 37 226 66 5.6 4.2 6.5 2.3
8.8 2% 22 128 325 5.3 | 119 14.7 2.3
13.8 16.0 24 56 |accmea-- 5.2 22 5.4 2.2
18.4 13.1 17.5 | 489 4.9 6.5 4.2 2.2
18.3 17.0 | 428 |- 4.7 4.0

Note.—~Braced figures show mean discharge for periods indicated; estimated, becanse of lack of gage-
height record, by comparson with flow at stations on adjacent streams.

Monthly discharge of West Kopiliula Stream near Keanae, Maui, for the year

ending June 30, 1922

Discharge Total run-off
Month Million gallons per day Second- Million
feet gallons Acre-feet
Maximum | Minimum | Mean | (8D i

October.. 56 1.9 8.88 13.7 275 845
November 478 4.2 82.0 127 2,460 7, 660
December .o ooe . 600 7.7 74.3 115 2,300 7,070
January. 489 6.9 75.5 117 2, 840 7,180
February. 330 5.9 47.1 72.9 1,320 4,050
March. ... e emccmmcmcm e eaee 264 4.7 57. 4 88.8 1,780 5,460
April__.. 119 4.2 11.6 17.9 349 1, 070
May._. 147 foeeieoeee 5.73 8.87 178 545
June.__ - 3.7 2.2 2.82 4.36 84.5 260

The Period. .oceveceraanemmalocvmamceans . el em————— 11,100 34, 000
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WEST WAILUAIKI STREAM NEAR KEANAE, MAUI

LocaTioN.—500 féet above Koolau ditch crossing and trail bridge, 3 miles east

of Upper Keanae, and 534 miles east of Keanae post office.

REcoﬁns AVAILABLE.—January 1, 1914, to October 22, 1917, and November 1,

1921, to June 30, 1922,

Gace.—Stevens continuous water-stage recorder. Datum unchanged.

DisCHARGE MEASUREMENTs.—Made from suspension footbridge 90 feet below
station or by wading.

CHANNEL AND coNTROL.—Gage located on a pool at base of a falls. Control
at outlet of pool composed of boulders and rock ledge; probably permanent.
Banks are nearly vertical rock walls; not subject to overflow.

EXTREMES OF DISCHARGE,—Maximum stage recorded during period November
1, 1921, to June 30, 1922, 12.02 feet at 1.30 a. m. December 13 (discharge,
about 3,200 millions gallons per day or 4,950 second-feet); minimum stage,
0.55 foot from 5 p. m. to midnight June 30 (discharge, 1.3 million gallons
per day or 2.0 second-feet).

1914-1917; 1921-22: Flood of January 18, 1916, carried away gage
shelter and must have reached a stage of about 13 feet (discharge, possibly
4,000 million gallons per day or 6,190 second-feet); minimum discharge
recorded, 0.4 million gallons per day or 0.6 second-foot, October 8-12 and
18-22, 1917 (gage height, 0.6 foot).

Diversions.—None above station.

RecuLaTiOoN.—None.

OsiEcT OF 8TATION.—To determine amount of water diverted into Xoolau
ditch in connection with Territorial water license to ditch company.

UriLizatioN.—Ordinary flow is diverted into Koolau ditch for irrigation of
sugar cane.

Accuracy.—Stage-discharge relation practically permanent during period.
Rating curve well defined below 30 million gallons per day; fairly well defined
between 30 and 500 million gallons per day; extended above 500 million
gallons per day. Operation of water-stage recorder satisfactory except for
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 fluctua-
tion in stage, by averaging discharge for intervals of the days. Records
good except those for extremely high stages and those estimated.

Discharge measuremenis of West Wailuaiki Stream near Keanae, Maui, during
the year ending June 30, 1922

[Made by E. M. Pickop]

Discharge
Dat : Nelet
. ate * eig] s
(foet) | Second- | Million
feet galons
per day
Nov. 4_ . . 1.47 26.5 17.1
O 1.08 13.5 8.7
Apr. 6.. R 1.33 19.6 127
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Discharge, in million gallons per day, of West Wailuaiki Stream near Keanae,
Maui, for the year ending June 30, 1922

Day } Nov. | Dec. Jan. Feb. | Mar. | Apr. | May | June

1 -} 120/ 29 57 8.8 4.8
2 L 30 10.5| 22 360 36 7.5 9.0 4.3
F S, 173 19.0 84 12.0 4.0
G et 115 75 26 24 3.9
B e ’ 10.9| 43 83 130 307 16.0 3.8
[ S 84! 34 64 361 10.9 3.5
T e e 7.2 14.7| 51 64 373 9.4 3.4
8 62| 1.8| 45 54 45 9.4 3.5
9 5.7 0.8 38 68 215 2 7.0 3.6
10 el B4 84| 27 68 327 6.5 3.5
) S 5.1 7.5 2 64 102 5.8 3.2
12 e emmemae 5.8 | 539 18.7| 68 49 5.2 4.8
18 e meema 6.4 1,070 26 54 36 4.8 4.4
14 . 5.6 146 19.7| 45 23 4.7 3.4
1Be e e e e mas 49| 34 152 38 15.8 4.3 2.9
46| 20 13.3] 29 19.0 4.1 2.7
43| 157 16.9.) 26 36 | 40 2.6
4.0 191 25 22 4.5, 4.1 2.5
224 32 229 19.71 12.0 4.2 2.6
240 18.1] 121 7.8 10.9 e 5.9 2.8
769 13.8 | 151 80 10.2 1 4.0 2.8
12.4 26 9.0 3.7 2.3
310 4 71 12.2 8.2 5.6 2.2
256 606 75 11.8 8.0 5.5 2.0
247 263 71 8.4 7.0 4.4 1.9
571 174 204 7.3 6.7 145 1.8
71 349 60 7.0 5.5| 1L6 1.7
54 183 567 . 202 17.6 | . 15
1R N R

35 } 60 ‘ 5.5

Note.—Recorder did not operate Jan. 30 to Feb. 6; recorder removed during rebuilding of shelter Mar.
25 to Apr. 24; no record Nov. 1-4; discharge for these periods estimated by comparison with flow at sta-
tions on adjacent streams. Braced figures show mean discharge for periods indieated.

Monthly discharge of West Wailuaiki Stream near Keanae, Maui, for the year
ending June 30, 1922

Discharge Total run-off
nth i
Mo Million gallons per day Second- illion
feet Mill Acre-feet
(mean) gallons
Maximum | Minimum | Mean
November 128 198 3, 830 11, 800
December. 129 200 3,990 12,300
111 172 3,450 10, 600
103 159 2,880 8,
8.9 131 2, 630 8,080
23.2 35.9 695 2,140
7.99 12.4 248 « 7
2.97 4,60 89.1 273
17, 800 54,800

EAST WAILUANUI STREAM NEAR KEANAE, MAUI

Location.—125 feet above Koolau ditch intake, 250 feet above trail, 214 miles
east of Upper Keanae, and 5 miles east of Keanae post office.

RECORDS AVAILABLE.—November 23, 1921, to June 30, 1922. For station up-
stream, January 1, 1914, to October 24, 1917.

Gage.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading just above ditch intake or from
suspension footbridge 500 feet above gdge.
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CHANNEL AND CONTROL.—One channel at all stages. Control is rock ledge at

outlet of pool formed at foot of 12-foot falls; probably permanent.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period, 5.30 feet

at 1.30 a. m. December 13 (discharge, from extension of rating curve, 715

million gallons per day, or 1,110 second-feet); minimum stage recorded,

0.33 foot during several hours June 29 and 30 (discharge, 0.4 million gallons
per day, or 0.6 second-foot).

Diversions.—None above station.

ReecuLaTION.—None.

OBJECT oF sTATION.—T0 determine amount of water diverted into Koolau ditch
in connection with Territorial water license to ditch company.

U’I‘ILI;EATIDN.———OrdinaIy flow diverted. into Koolau ditch for irrigation of sugar
cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 15 million gallons per day; extended above that quantity and subject
to considerable error at high stages. Operation of water-stage recorder
satisfactory. Daily discharge ascertained by applying to rating table
thean 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 for low stages; records for high stages
should be used with caution.

The following discharge measurethent was made by E. M. Pickop:
April 8: Gage height, 0.55 foot; discharge, 6.5 second-feet, or 4.2 million
gallons per day.

Discharge, in million gallons per day, of East Wailuanui Stream near Keanae,
Maui, for the year ending June 30, 1922

B ~I~IWW0 DPPWRRW CODIY HOODOD MMIOWHERD

' Day Nov. | Dec. | Jan. Feb., | Mar. | Apr May | June
L4
1., 35| 33| 48 99| 10| 23 1
2 . 3.0 2.8 25 7.4 12 2.4 1.
3 39 2.6 8.8 2.2 3.0 1.
4 . 0.0f 22 1.9 3.2 5.8 1
5. R, 6.6 12.6 n 83 .6 6.0 L
B e e e 69| 83] 46 3.8 31 1
(SN U 3.8 4.3 5.3 50 3.0 3.0 .
8 2.8 4.8 4.6 62 2.6 4.3 L
9 . . 2.6 3.5 12.2 36 2.0 2.6 1L
10 demeemmeccaceacessascenameens]enemanna) 2.4 2.8 8/.5 56 3.3 2.4 L
11 2.1 2.6 5.8 38 5.6 2.1 .
12 93 2.4 7.0 16.3 7.0 L9 1.
13 162 3.5 4.6 10.6 9.4 L8 1
14__ 28 2.4 3.3 5.8 6.6 1.7 1.
15 6.0 21 2.8 4.6 3.5 1.6 .
16. 4 4.0 2.0 2.3 .7 3.5 L3
17. 31 21 2.1 10.2 2.8 L3 .
18. —_—— 54 3.4 2.1 4.3 2.3 13 .
19. 4 1.0 5 L9 31 20 L4 B
20. 4.3 2 L9 2.4 1.9 2.4 .
21 J PR S 3.0 25 9.1 2.1 1.8 12 .
22 4 30 9.0 2.8 1.9 1.9 12 .
b T— 14.6 4.2 7.3 3.3 1.8 L7 L9 .
24 4 110 6.0 2.8 L7 2.6 L9 .
b R 42 39 7.7 2.0 1.6 2.6 1.4 .
i O 52 30 9.8 1.9 14 18 6.1
27, 16.1 7.3 37 2.4 1.3 1.6 3.6
28....] ———- 7.7 5.3 31 63 1.2 54 6.7
29_...J 4.8 5.8 L4 s L2 19.0 2.4
30. 4 4.0 4.3 111 foeeeee.. 1.0 2.6 1.9
31...-] 46| 172 [0 .9 J L8
)

Note.—Braced figure shows mean discharge for period indicated; estimated, because of lack of gage-height
record, by comparison with records of fiow of ad acent streams,

|
0
i
|
|
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Monihly discharge of East Waibuanui Stream near Keanae, Maui, for the year end-
ing June 30, 1922

Discharge Total run-oft
Month Million gallons per day | Second- .
foet Mahmg? Acre-feet
Maximum | Minimum | Mean | (mean) | 5340

November 23-30.______.__.____.__. 52 4.0 20.9 32.3 167 513
December. —- 162 2.1 22.2 34.3 688 2,110
January. - 172 2.0 19.0 20.4 590 1,810
February 63 1.9 9. 60 14.9 269 825
March.._. ———- 83 .9 16.1 24.9 500 1,530
April. 54 1.0 5.70 8, 82 171 525
B 6.7 1.2 2.64 4.08 81.8 251
JUne. oo ae 1.7 .4 .93 144 28.0 86
The period. - oo || e 2,490 7,650

EKOOLAU DITCH NEAR KEANAE, MAUI

LocaTion.—5 feet above portal of tunnel in west side of Keanae Valley, a quarter
of a mile above ditch foreman’s house, and 3 miles southwest of Keanae
post office.

RECORDS AvaiLABLE.—January 1, 1910, to December 31, 1912, and November
2, 1917, to June 30, 1922.

GAaGE. —Gurlev printing water-stage recorder installed June 23, 1922, to replace
Friez water-stage recorder installed November 2, 1917. Gage was moved
to present location on March 25, 1922. East Maui Irrigation Co. has
obtained staff-gage readings at this location since about 1904.

DiscHARGE MEASUREMENTS.—Made from plank 20 feet above gage. )

CEANNEL AND CONTROL.—Conerete-lined ditch; straight for 100 feet above gage.
Control not well defined but probably fairly permanent as ditch enters long

, tunnel 5 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.36 feet at
7.15 p. - m. January 4 (discharge, 175 million gallons per dhy or 271 second-
feet). Ditch reported dry February 19; probably dry several days during
February and March when water was turned out of ditch.

1910-1912; 1917-1922: Maximum stage recorded during periods same as
that recorded above for 1922. Ditch occasionally dry when gates are
closed.

Diversions.—None in vicinity of station except spillways.

ReGULATION.—By gates at intervals.

OsiECT oF sTATION.—To determine amount of water diverted through ditch from
Territorial lands.

UriLizaTioN.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent at both old and new
stations. Rating eurve, for old station, used prior to March 25 well defined
between 5 and 125 million gallons per day; curve for new station, well
defined between 30 and 100 million gallons per day and fairly well defined
for lower stages. Operation of water-stage recorders satisfactory except as
noted in footnote to table of daily discharge. Daily discharge ascertained
by applying to rating table mean daily gage height obtained from Friez
recorder graph by inspection or from printed record of Gurley recorder by
averaging hourly gage heights, except for days of considerable fluctuation
in stage, for which it was ascertained by averaging discharge for intervals
of the day. Records good except those estimated which are fair to poor.

For description of ditch see under Koolau ditch at Nahiku weir, near Nahiku,
Maui.,
No discharge measurements were made at this station during the year.
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Discharge, in million gallons per day, of Koolau ditch near Keanae, Maui, for the
year ending June 30, 1922

Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
32| a8 76| 42| 68 | 20 45| 70 35
27 go! 41| 88 goll o, 81| 70 32
25 09| 90 50|f & 73| 76 30
25 93| 72102 6.0 90| 110 27
42|} 62 83| 51| 79 59| 140 110 2%
39 69| 60| 76 goff 109 g3 24
30 63| 9| 57 6.0 73 22

30| 36 57| 63| 69 9.0 76| 88
59| 30 511 63| &7 60l 70| 60 20

50| 2 48| 86( 48 7.0 57
33| 28 45| 3| &4 102 5 21
28| 26 54| 89| 72 45 32
2| 25 57| 92| 86 1] 3 35
26| 24 48] 69| 78 wl 24
50| 23 2| 60| 72 %] 35 21
57| 27 36| 51| 66 93| 2| 187
60| 22 4| 76| 72 sl 15| | B 178
8| 2 32| 109 8 . 63| 30| 176
39| 20 76| 60| 89 57| 30| 178
36| 190 126| 63! 61 sl 80| 176
54| 42| 190 12| 72| 1 s7| m| s
54| 92| 190 79| 60| 50 67| 21| 164
45| 98| 52 4| 93| 40 54| 36] 164
42| 72116 63| 16| 20 39| 153
36| 54119 88| 72| 30 15 51| 153
34| 48116 70| 6| 30 63 691 90| 153
33| 54| 93 79 69| 90 60 81 142
30| 48] 90 6| | 85 57 86| 142
20| 42122 60| 83| 45| ... 54 us| 6| 10
39| 45112 6| 76| 21 51 83| 45| 136
45 | 9 |eeo.. 76| 64 48 |oeeeos 30 |

Norg.—Water turned out of ditch, and water surface below recorder-well intake for part of day, Jan. 21,
22, 27, 28, 30, Feb. 2-5, and Mar. 5-10, 25; discharge ascertained by estimating incorrect portions of gage-
height record. Water surface continually below intake, Jan. 23-26, Feb. 6 to Mar. 4, and Mar. 11-24;
discharge estimated by comparison with graph of rainfall at Kopiliula and Keanae. When water is turned
out of ditch the entire flow is derived from surface inflow and therefore the rainfall graph in conjunction
with fragmentary correct gage-height record forms a safe basis for estimating imcorrect record. No gage-
height record obtained Oct. 2-7, Apr. 5-7, 10~12, 24-28, and June 8-10; discharge ascertained by comparison
with fiow at Nahiku weir. Ditch reported dry February 19. Braced figures show mean discharge for
periods indicated.

Monthly discharge of Koolau ditch near Keanae, Maui, for the year ending June 30,
1922 ‘

Discharge Total run-off |
Month Mill [
n ion gallons per day Second- - b
Million
feet Acte-f?et
; (mean) | Balloms
Mazximum | Minimum | Mean .
- I
122 15. 0 56. 4 85.7 1,720 g, 270
119 29 -57.8 80.4 1,790 , 500
96 25 45.5 70.4 1,360 , 190
122 19.0 55.2 85.4 1,710 )y
67.6 105 030 ), 220
2.7 112 2,250 , 920 .
51.3 79.4 1,600 , 880
2.84 4. 39 7 | 244
140 21.7 433 , 330
81.1 125 2,430 ,470
56.3 87.1 1,750 i 360
21.0 32.5 63 , 930
48.7 75.4 17, 800 51, 600
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HONOMARTU STREAM AT HAIKU-UKA BOUNDARY, NEAR KAILIILI, MAUI

LocarioN.—At end of Haiku-uka boundary line trail, 8 miles east of Kailiili.

Recorps avarnasrLe.—October 9, 1919, to June 30, 1922,

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from suspension footbndge or by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above
and below station; narrows into a gorge below station. Control composed
of two-man boulders; subject to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.15 feet at
10 p. m. January 30 (discharge, from extension of rating curve, about 1,150
million gallons per day or 1,780 second-feet) ; minimum stage recorded, 0.59
foot at 3 p. m. October 20 (discharge, 0.10 million gallons per day or 0.15
second-foot).

1919-1922: Maximum stage recorded, 9.00 feet at 7.20 p. m. Ja.nua.ry 16,
1921 (discharge, by comparison with Honomanu Stream near Keanae, 1,200
million gallons per day or 1,860 second-feet); minimum stage recorded,
0.28 foot at 10 a. m. April 3 and noon April 5, 1920 (dlscharge, 0.03 million
gallons per day or 0.05 second-foot).

Diversions.—None.

RequraTioN.—None.

Osisecr oF sTaTioN.—To determine discharge of stream at boundary between
fee simple land above and Territorial lands below.

UriLizaTioN.—Water picked up below by East Maui Irrigation Co.’s dltches for
irrigation of sugar cane.

Accoracy.—Stage-discharge relation changed during floods of January 31 and
March 10. Rating curves fairly well defined between 1 and 80 million
gallons per day. Operation of water-stage recorder satisfactory except
for two short periods. 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 those estimated which are fair
and those for high stages which are subject to error.

Discharge measuremenis of Honomanu Stream of Haiku-uka boundary, near
Koailiili, Maui, during the year ending June 30, 1922

Discharge Discharge
Date Made b; hG'ag]ft Dat: Made b; h(}%ft
af ade by— eig] - ate e by— ei —_
(feet) |Second-| Njiuon (feet) | Secona-| Mjjlion
feet | =0 day - et | per day
Sept. 30 | W, C. Renshaw.| 0.82 145 0.95 || Feb. 15| 8. B.Hall_____. 0.99 4.0 2.6
Dec. 18 | J. E. Stewart...| 262 | 114 74 May 17 |._... [ T 74 .75 .5
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ISLAND OF MAUI
Discharge, in million gallons per day, of Honomanu Stream of Haiku-uka boundarfy,
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NOTE

Monthly discharge of Honomanu Stream at Haiku-uka bouMary, near Kailiil
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Maui, for the year ending June 30, 1922
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SURFACE WATER SUPPLY OF HAWAII, 1921-1922

HONOMANU STREAM NEAR KEANAE, MAUI

LocaTion.—500 feet above Spreckels ditch intake and trail bridge and 6 miles
south of Keanae post office.

REcorps avaiLaBLE.—November 15, 1913, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder. Datum raised 1.345 feet on
May 12, 1922.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND CcONTROL.—Omne channel at all stages; straight for 200 feet above
and below gage; stream bed filled with large boulders and very rough; right
bank vertical wall of rock; left bank steep and high. Control composed of
large boulders; fairly’ permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.00 feet at
10.30 p. m. January 30 (discharge, about 1,070 million gallons per day or
or 1,660 second-feet); minimum stage recorded, 2.01 feet (old datum)
about October 20 (discharge, 0.45 million gallons per day or 0.7 second-foot).

1913-1922: Maximum stage recorded, 9.9 feet at 9 p. m. May 1, 1916
(discharge, 1,500 million gallons per day or 2,320 second-feet); minimum
discharge recorded, 0.17 million gallons per day or 0.26 second-foot, on
July 14, 1920.

Diversions.—None.

ReguLaTioNn.—None.

Orsect oF sTaTiON.—Data valuable in relation to Territorial water licenses to
ditch company. -
UrinizaTioN.—Ordinary flow is diverted by Spreckels ditch for irrigation of

sugar cane.

Accuracy.—Stage-discharge relation changed by flood of January 30 and by
change in gage datum May 12. Two rating curves used both fairly well
defined between 1 and 500 million gallons per day. Operation of water-
stage recorder unsatisfactory. 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 fair for periods during which recorder operated.

Discharge measurements of Honomanu Stream near Keanae, Maui, during the year
ending June 30, 1922

Discharge Discharge
Date Made b hG'ag}ft Dat Made b hG{'&l et

al ade by— eig] . ate ade by— eig :
(feet) |Second-| Million (feet) |Second- Million
Toet gallons oot gallons
per day per day
Oct. 8| W.C.Renshaw| 2.20| 23 L5 | Feb. 14 | Karl Jetter....| 2.80| 9.0 5.8
Jan. 10| 8. B. Hall__.__. 2.40 4.5 2.9 || June 30 | 8. B. Hall_...... .60 .85 .55
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Discharge, in million gallons per day, of Honomanu Stream near Keanae, Maui, for

the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June
10 L4] '3.1 7.9 4,5 | 280 47 L7 5.5 2.5
1.6 Lif 567 25 4,7 3.6 | 220 43 2.0 i 2.3
7.6 .9 2.4 154 3.0 103 69 6.8 2.3
4.2 91 16 101 17.0 | 33 24 14.5 |r 13 2.1
2.6 2.2 1.2 40 17.2 | 18.3 | 163 41 2.0
2.0 5.5 1.8 1.2 28 6.2| 12.0 | 288 39 1.6
L5 12 1.3 7.4 3.7 9.8 | 314 1.6
4.6 1.1 1.7 4.3 4,7 4.9 7.4 | 3% 17 1.6
1.8 63| .13 3.3 3.5 39 184 6.5 1.7
1.4 3.2 1.1 2.4 27| 27 295 1.8
1.2 1.2 1.0 1.8 2.4 144|106 14.4 1.6
1.0} 30 Lo ¢ .8 2.5 | 244 2.4 32 44 11. 0 3.5 2.8
.9 6.5 .8 .8 2.7 | 500 12,21 10.6 ; 30 9.2 2.9 3.0
.9 2.6 .8 2.3 (127 5.6 6.6 16.8 59 2.6 2.0
4.4 2.0 2.8 1.5 23 2.6 5.0 9.6 58 2.4 2.0
1.7 4.0 L3 9.4 2.5 4.3 6.6| 14.5 2.2 1.6
L5 2.0 1.2 | 108 2.6 3.8 18.2 9.3 2.0 15
30 1.6 1.6 7 1.1 146 5.2 3.7 6.3 4.8 2.2 1.3
12.8 1.2 141 24 45 3.4 4.6 3.7 2.2 1.3
2.8 1.1 146 9.6 45 2.9 3.9 10.9 4.8 1.3
21 25 1.6 377 6.2 1 101 53 3.7 K1 2.5 16
22 3.5 32 517 4.9 | 68 17.3 2.8 12.0 2.3 1.5
23 2.0 10.0 230 26 40 7.7 2.8 5.9 3.7 1.2
24 1.7 3.6 206 313 34 7.9 2.8 4.3 4.1 Lo
25 1.4 2.5 222 , 176 41 1 5.3 2.4 7.0 3.0 1.0
601 14l 1ol 50 |38 132 |10 56| 20| 48| 21 9
1.3 2.0 68 29 220 49 1.9 3.3 9.6 .8
L2 1.9 19.8 | 12.6 | 211 1.9 15.3 .8
1.2 1.7 9.6 | 12.6 | 38 1.8 [r 30 . 6.0 .7
3.3 1.6 6.7 7.4 | 374 1.8 3.3 .6
3.4 N L AU 5.9 | 500 1.8 3.0
NoTE.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gages
height record, by comparisons with flow of adjacent streams. .

Monthly discharge of Hon

omany Siream near Keanae, Maut, for the year ending
June 30, 1922

Discharge Total run-off
Month Million gallons per day Second- | ppinion
—|  feet gallons Acre-feet
Maximum | Minimum | Mean | (T€80)
0.9 8. 47 13.1 263 806
1.2 4,67 7.23 145 444
.8 3.18 4.92 95. 4 293
9. 66 114.9 300 919
1.1 81.1 125 2,430 7,470
1.8 73.3 113 2,270 6,970
2.4 619 95.8 1,920 5,890
2.9 46.1 713 1,200 3,960
1.8 65.3 101 2,030 6,210
1.7 13.5 20.9 404 1, 240
2.0 6.15 9. 52 101 585
.6 1.60 2.48 48.0 147
............ 31.2 48.3 11, 400 34,900
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HATPUAENA STREAM AT HAIKU-UKA BOUNDARY ,NEAR KAILIILI, MAUI

LocaTrioN.—50 feet upstream from Haiku-uka boundary-line trai crossing and
714 miles by trail east of Kailiili.

RECORDS AVAILABLE.—June 3-30, 1922, at present site; May 27, 1919, to June 2,
1922, at site 250 feet upstream. Records comparable.

Gage.—Stevens continuous water-stage recorder. )

D1sCHARGE MEASUREMENTS.—Made from suspension footbridge or by wading.

CHANNEL AND cONTROL.—OId location: Channel, in pool at base of 60-foot falls.
Control, formed by solid rock ledge at lower end of pool; practically per-
manent and the same for all stages.

New location: One channel at all stages; straight for 50 feet above gage
and 100 feet below. Artificial control composed of heavy boulders anchored
with concrete; shifts owing to deposition of gravel in pool above.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.50 feet at
4 p. m. March 6 (discharge, 135 million gallons per day or 209 second-feet);
minimum discharge, 0.15 million gallons per day or 0.23 second-feet, at gage
height 0.74 foot at 8 p. m. June 29 (new station location).

DrversioNns.—Entire low-water flow at 4,200-foot elevation (about 114 miles
above station) diverted into Kula pipe line.

RegquLaTION.—None. )

Osiect oF sTATION.—To determine discharge of stream at boundary between fee
simple land above and Territorial lands below.

UriLizaTioN.—Water diverted below into East Maui Irrigation Co.’s ditches for
the irrigation of sugar cane.

Accuracy.—Old location: Stage-discharge relation changed July 19 and January
30. Three rating curves used; fairly well defined below 25 million gallons
per day. Operation of water-stage recorder not satisfactory. Daily dis-
charge 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
fair for periods during which recorder operated.

New location: Stage-diseharge relation permanent during period. Rating
curve fairly well defined for stages which occurred. Operation of water-stage
recorder satisfactory. Daily discharge ascertained by applying to rating
table mean daily gage height obtained from recorder graph by inspection.
Records fair.

Discharge measurements of Haipuaena Siream at Haiku-uka boundary, near
Kailisli, Maui, during the year ending June 30, 1922 .

Discharge
Date Made b; hG?ghet
al e by— eig] 5
(fest) | Second- | Million
foet gallons
per day
Sept.30 | W. C, Renshaw ... ..o cccmccaamacamaaemea 0.42 0.7 0.45
Dec. 18 | J. E. SteWart e e e oo e aecemc e 1.54 35 22.5
Feb. 16 | 8. B. Hall____.__ .. .62 2.8 1.8
June 7| Karl Jetter. oo oo cccmcccana- 86 .4 .25
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Dischairge, @ in million gallons peri day, of H mpuaena Stream aof Haiku-uka boundary,

|

]

near Kailiili, M am, for the year ending June 30, 1922

Day July | Aug. | Sept. bct. Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June
i

0.5 0.71:07 11 1.0 19 } 6.5

6l 40| 8112 89| L1| 20 -

2.7 .4 .8 4.1 14.2 2.2 3.8 5

2.0 4.5 2.9 46| 58 .5

1.2 ) T 4 18.6 7.9 3.4 .5

1.0 T 4 50 10.0 2.5 .4

R RIS 3 N - NI u |8 61| 20| .3

1.8 .6 .6 34 2.6 1.8 .3

.9 L7(] .5 ! o | 33 52| L5 .4

.8 1.4 4 14 1.6 40 3.0 3.1 .3

|5 U S .7 2.3 B .4 .9 15. 4 3.8 L9 .3
) 2 7] 1.2 .5 .4 61| 28| L& .5
13, —— W7 1.1 .41 .3 5.7 2.5 L2 .8
i S A 4 N B RS B 37| 21| L1 .4
15 ) 4.4 .6} 10; .3 1.9 26| 22| LO 4
16, o] 5.5 .6 171 .3 1.7 2.5 4.2(8 1.0 .3
17 7.1 .6 .81: .3 .4 1.5 52| 28 .9 .2
18. 13.2 .6 7 .2 .4 1.4 2.3 1.9 1.0 2
19.. . 19.1| L8 6] .2 4.8 14; 20| 18! L6 .2
20 s 4.9 .8 B .2 2.7 1.3 1.7 3.8 L3 .3
13 .7 AR 21 1L9| L7| 486 .5

L1 1.0 9.9, .2 6.0 2.1 4.6 1.6 3.0 .3

1.0 .6 2.6 2.2 y 7.4 2.3 1.6 2.5 .2

1.0 .6 1.0|23 2.2 1.5 2.0 .2

.9 .5 9| i1L0 20 1.9 15 2.5 .2

.8 .5 .7|, 68 Lo| naf 21|f 20 .2

3.9 .6 AN 14 43| L1} 1.7 .2

1.2 .5 T 281 4 p 40 11| 101 .2

4.2 .5 .7 2.7 : - 1.0 7.6 .2

2.5 1.0 .61, 3.7 11 2.0 .2

45| 1.1 ... | 2.2 S5 PR ) R PN

Notg.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
height record, by comparison with flowiat station on this stream near Huelo and at stations on adjacent

streams.

|

Monthly dzscharge of Hazpuaa%m Stream at Haiku-uka boundary, near Kazlulz,
Mauz, for the year ending June 30, 1922

f Discharge Total run-off
Month 1 Million gallons per day Second- Million
eof gallons Acre-feet
Maximum | Minimum | Mean (mean)

July. 191 0.5 2.9 4.58 91.8 282
August_ o l|eaes doomcaca .5 1.54 2.38 47.7 147
September. .. oo eeeas 99 .4 111 1.72 33.4 102
October... 23 .2 2.09 3.23 64.8 199
November. .. .o eeeeeeeeee. RS P, .4 18.0 27.9 541 1,660
Decembper. - 12.4 19,2 383 1,180
January. 9.32 14.4 289 887
Februdry. .- 1.3 8.65( 13.4 242 743
March 61 L0 10.8 16.7 335 1,030
April 10. 1 LO 3.69 5.71 111 340
May .9 2.0L 3.11 62.3 191
June_ .2 .73 L13 220 67

The year. .2 6.09 9.42 2,220 6,830
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HAIPUAENA STREAM NEAR HUELO, MAUI

LocaTion.—200 feet above inflow of Spreckels ditch and 7 miles by trail east of
Huelo. ‘

REecorps avainasLe.—October 19, 1913, to June 30, 1922; also records of com-
bined flow of stream and Spreckels ditch at staff-gage station 600 feet below
present site December 18, 1910, to September 30, 1913.

Gaee.—Stevens continuous water-stage recorder installed June 16, 1914, to
replace original Friez recorder. .

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND cONTROL.—One channel at all stages; straight for 200 feet above
and below gage; right bank, high with steep slope; left bank, nearly vertical.
Control, composed of large boulders; fairly permanent.

EXTREMES 0OF DIsCHARGE.—Maximum stage recorded during year, 5.13 feet at
10.30 a. m. January 31 (discharge, 440 million gallons per day or 681 second-
feet); stage may have gone higher but recorder stopped operating. Mini-
mum stage recorded, 0.33 foot for several hours June 29 and 30 (discharge,
0.6 million gallons per day or 0.9 second-foot).

1913-1922: Maximum stage recorded, 5.67 feet at 7.40 p. m. January 16,
1921 (discharge, 530 million gallons per day or 820 second-feet); minimum
stage recorded, 0.20 foot frequently during December, 1919 (discharge, 0.3
million‘gallons per day or 0.5 second-foot).

Diversions.—Low-water flow at 4,200 feet elevation is diverted into Kula pipe
line about 114 miles above the station on this stream at Haiku-uka boundary.

ReGuLaTion.—None.

OBJsEcT oF sTATION.—Data valuable in relation to appraisal of water value under
Territorial lease to ditch company.

UriLizatioNn.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for

~ irrigation of sugar cane. ’

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well de-
fined between 1 and 150 million gallons per day. Operation of water-stage
recorder satisfactory except as indicated in footnote to table of daily dis-
charge. Daily discharge ascertained by applying to rating table mean daily
gage height obtained from recorder graph by inspection or, for days of con-
siderable fluctuation in stage, by averaging discharge for intervals of the
day. Records good for periods during which recorder operated, except for
high stages.

Discharge measurements of Haipuaena Stream near Huelo, Maui, during the year
ending June 30, 1922

Discharge
Date Made b holght '
£l ade by— e i1l

(feet) | Second- | Million

Teot gallons

per day

Oct. 6| W.C. Renshaw.......__ e ——————— 0.68 3.3 2.2

Feb. 14 | Karl Jetter. oo aas - .94 9.3 6.0
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Discharge, in million gallons per day, of Hoipuaena Stream near Huelo, Maui, for
the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1.8 8.5 2.9 9.1 6.9 4.9 21 L7 4.2 2.4
2.2 18.0 2.4 21 5.2 4.6 | 70 15.3 2.1 4.7 2.2
7.4 9.8 2.0 4.5 25 - 56 4.1 38 5.0 8.0 2.1
5.4 6.2 2.0 10.2 | 40 13.7 21 6.9 127 2.0
3.1 6.1 3.3 13.0 ] 4.1 | 12 78 23 10.4 1.8
2.8 4.9 3.3 2.6 16.6 7.6 105 17.4 6.2 1.7
2.3 6.6 2.5 2.7 6.2 51 119 11.2 5.2 1.6
5.0 5.4 2.5 2.9 5.1 6.1 5.8 1119 6.1 6.1 1.6
2.9 4.2 5.2 2.5 4.4 4.5 4.9 22 74 7.4 4.0 L7
2.5 3.7 2.3 3.9 4,2 17.3 | 116 6.7 5.1 L7
2.2 7.4 2.0 3.6 3.8} 1.8 | 50 9.4 4.5 L5
1.9} 21 19 89 3.61 194 23 9.2 3.3 2.9
2.0 59 1.8 4.6 | 201 8.1 7.6 16.4| 10.5 2.8 2.7
1.7 4.8 1.8 3.9 56 5.7 551 10.2 6.7 2.5 L8

10.0 3.9 25 1.8 3.2 120 3.6 4.8 7.1 52 2.3 L7
14.8 3.4 2.4 2.8 6.7 3.3 4.1 558 7.9 2.1 1.4
18.8 3.1 1.8 26 50 3.4 3.8 9.7 6.0 1.9 1.2
35 3.0 L5 2.4, 76 4.7 3.4 5.1 4.0 1.9 L1
40 4.1 1.4 67 13.5] 25 3.0 4.2 3.6 2.0 L1
18.2 4.9 1.4} 84 7.5] 26 2.7 3.7 5.8 3.9 1.2
7.1 4.9 1.3 [ 150 5.6 | 55 26 3.6 5.7 2.2 1.4
5.5 5.4 21 1.4 | 162 49| 30 9.8 3.0 6.2 2.0 L2
4.8 3.81 10.2 8.4 77 131 22 5.4 2.8 4.2 3.5 1.0
4.4 3.4 50 76 138 15.5 6.8 2.6 4.2 3.7 .9
4.2 3.1 3.0 88 75 22 4.4 259 53 '3.0 .9
. S 3.7 2.7 22 131 64 45 4.4 2.4 3.9 125 .9
1.2 2.6 4.1 9.31 35 16.4 | 90 17.8 2.2 3.2 6.1 .9
5.8 2.4 9.1 1.9 9.1 92 113 21| 4 10. 5 .8
18.5 2,2 13.6 7.6 9.1] 19.2 | ____ 20| 28 5.0 7
1.8 4.0 17.6 6.4 6.4142 ... 1.8 5.2 3.3 7
8.0 4.5 | ... 4.2 . 5.9122 |....... L6 foee 2.9 ..

Nore.—Braced figures show mean discharge for periods indicated; estimated, by comparison with flow
at station on this stream at Haiku-uka boundary and at stations on adjacent streams, because of lack of
gage-height record. Daily discharge Oct. 24 and 25 estimated in the same manner.

Monthly discharge of Haipuaena Siream near Huelo, Mauz, for the year ending

June 30, 1922

Discharge Total run-off
Month Million gallons per day
Second- | prgjion
feet gallons Acre-feet
Meximum | Minimum | Mean | (mean)
8. 55 13.2 265 813
5.93 9.18 184 564
4.27 6. 61 128 393
6. 55 10.1 203 623
2.4 33.9 52.5 1,020 3,120
3.6 32.9 50.9 1,020 3,130
3.3 29.6 45.8 918 2,820
2.7 19.9 30.8 557 1,710
1.6 28.0 43.3 868 2,
1.7 8.69 13.4 261
1.9 4,79 7.41 148
.7 1.49 2.31 4.8 137
7 15. 4 23.8 5, 610 17, 200
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PUOHAKAMOA STREAM NEAR HUELO, MAUX

Location.—150 feet above Spreckels ditch inflow and trail crossing and 7 miles
east of Huelo.

RECORDS AVAILABLE.—June 13, 1913, to June 30, 1922; December 18, 1910, to
June 18, 1913, at station 150 feet downstream.

Gage.—Stevens continuous water-stage recorder installed November 23, 1917,
replacing Barrett and Lawrence water-stage recorder installed June 13, 1913.
0O1d staff gage station was 150 feet downstream at trail bridge below inflow
from Spreckles ditch.

DisCHARGE MEASUREMENTS.—Made by wading or from footbndge 200 feet above
gage. Inflow of Spreckles ditch must be deducted from measurements made
at trail bridge at old station.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above
and below gage. Banks steep and high. Stream bed very rough and steep.
Control composed of large boulders; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.45 feet at
1.45 a. m. February 1 (discharge, about 990 million gallons per day or 1,530
second-feet) ; minimum stage recorded, 0.65 foot at 6 p. m. October 21 (dis-
charge, 1.4 million gallons per day, or 2.2 second-feet); actual minimum flow
probably -about 1.1 million gallons per day during latter part of June when
intake was plugged.

1910-1922: Mazimum stage recorded February 1, 1922; minimum stage
recorded, 0.25 foot October 26, 1917 (discharge, 0.4 mllhon gallons per day,
or 0.6 second-foot).

Diversions.—Kula pipe line diverts small amount of water above station at
elevation 4,300 feet.

ReguraTioNn.—None.

OrsecT oF sTATION.—To furnish data for appraisal of water value in connection
with Territorial water license to ditch company.

UmrinizatioN.—Ordinary flow of stream is diverted by East Maui Irrigation Co.’s
ditches for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by floods of August 19 and January
31. Rating curve used July 1 to August 18 well defined between 3 and 10
million gallons per day; curve used August 19 to January 30 well defined
between 1 and 100 million gallons per day; curve used January 31 to June
30 well defined between 0.5 and 125 million gallons per day. Operation of
water-stage recorder satisfactory except as 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 except those estimated which are fair.

Dzscharge measurements of Puohakamoa Stream near Huelo, Maus, during the year
ending June 30, 1922

Discharge

Dat Made b hGiszlglft
ate e by— ]
. (feet) | Second- Iénlllggg
feet
per day

Oct. 8| W, C.Renshaw_ .. e ieccmca-
Feb. 15 ) Karl Jetter. ..o eeaa.
June 29 [.__.do._.. [

Lo
88
>

-
e
00 ~I 2

-
roe
[
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Discharge, in million gallons per day, of Puohakamoa Stream near Huelo, Maui,
for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
2.2 14.9 6.0 76| 1L4| 156 | 13.6 | 249 45 47| 10.5 4.8
3.0} 35 50| 10.8 | 37 10.4 1 12,0 | 171 29 58| 10.5 4.4

1.9 | 15.8 4.7 7.0 | 40 100 1.4 | 88 86 129 | 16.8 4.1
7.6 9.8 4.4 6.0 | 15.6 | 59 31 38 54 16.7 | 27 3.7
4.2 9.2 (- 7.0 5.3 9.9 25 29 23 160 53 23 3.3
3.4 7.8 6.7 4.7 8.6 28 6.8 | 21 230 33 14,3 2.9
2.7 10.2 5.3 5.3 7.4 13.6 ] 12.8 | 19.5] 248 24 11.4 2.4
6.0 7.6 5.0 5.3 7.4] 10.9 ) 14.6 | 15.4 | 251 14,3 | 13.9 2.8
3.5 5.9 8.2 4.7 8.8 9.9 12,0 | 38 161 15.6 8.9 3.1
3.0 5.2 8.4 4.0 8.2 9.0 10.4| 16.6 | 260 16.7 8.9 2.7
2.7 9.6 5.3 3.6 6.7 8.2 9.9 35 118 21 8.8 2.3
2.1} 38 4.7 2.9 7.4 181 9.9 62 21 7.5 5.3
2.2 9.2 4.1 2.4 8.2 {388 19.51 19.5( 38 23 6.2 5.2
L7 7.6 4.1 2.1 7.0 1119 12,2 13.3 15. 4 5.5 3.0

18.0 59 7.3 2.1 6.0 30 9.9 123 19.5| 123 5.1 2.4

27 5.2 9.0 4.2 5.3 | 18.0 9.0 11.4| 16.6 | 16.6 4.5

37 4.8 7.4 2.8 5.0 | 123 9.9 10.5} 14.3 | 13.3 4.4

66 4.8 6.0 2.0 4.7 | 170 14.3 9.7 14.3 8.9 4.4

74 27 5.0 L7142 30 43 8.8 13.3 81], 4.4 2.1

34 9.4 4.7 17 | 158 18.0] 53 7.6 160 129 ; 17.0

1.3 9.0 6.4 1.5 | 312 15.6 | 105 50 10.5 | 13.4 4.6
9.2 9.9 | 31 1.7 306 13.6 | 50 18.2 8.9 ! 13.3 4.2
7.6 7.4) 14.6 ] 15.8 | 127 25 42 13.4 8.1 8.9 6.7
6.7 7.0 10.4| 99 146 278 36 18.3 7.5 8.6 7.4
6.7 6.4 7.8 56 182 165 36 12.3 7.4 1.4 5.4
5.5 6.0 7.0 | 40 260 136 79 11.4 6.5 7.8 | 24 1.5

21 5.6 7.4 13.5| 64 36 191 37 6.2'| 6.3 13.3
8.6 5.3 6.7 18.0| 28 23 190 220 56| 86 20

36 5.0 6.0 21 14.6 | 21 42 |eooo..o 5.4 57 10. 5

20 8.2 6.0 32 12.8 | 16.8 | 286 52 12.3 6.4

1.3 8.6 |-ooo-. 22 |ol.. 18.0 {402 |- 4.7 5.5

Nore.—Intake to stilling well not functioning properly June 16-30; discharge estimated by comparison
with flow at stations on the branches of this stream at Haiku-uka boundary and on adjacent streams.
Braced flgures show mean discharge for periods indicated.

Monthly discharge of Puohakamoa Stream near Huelo, Maui; for the year ending
June 30, 1922

Discharge Total run-off
Month Million gallons per day
Second- | primion
feet gallons Acre-feet
Maximum | Minimum | Mesn | (0eaD)

JOUY e eeeeemmcmem 74 1.7 14.7 22.7 456 1,400
August 38 4.8 10.4 16.1 321 989
September. «vceeoumoeo oo 31 4.1 7.39 1.4 222 680
October.__. 99 1.5 13.1 20.3 407 1,250

November 312 4.7 65,2 101 1,960 6,
388 8.2 68.2 106 2,110 6,490
402 9.0 58. 5 90. 5 1,810 5,570
249 7.6 4.0 68.1 s 3,780
260 4.7 62.5 96.7 1, 5,950
86 4.7 19.1 29.6 574 1,760
27 4.2 10.4 16.1 321 989
5.8 |aemcee 2,64 . 4.08 79.1 243
402 [ 3L3 48.4 11, 460 35,100
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EAST BRANCH OF PUOHAKAMOA STREAM AT HAIKU.UKA BOUNDARY, NEAR KATLIILI, MAUI

LocaTion.—On left bank of stream 200 yards downstream from trail crossing
and 7 miles by trail southeast of Kailiili.

RECORDS AvAiLABLE.—Qctober 9, 1919, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder. Datum lowered 3.50 feet
on April 16, 1920.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension footbridge
5 feet below gage.

CHANNEL AND CONTROL.—Bed of stream, boulder-strewn; banks steep and high.
Pool at station 20 feet wide by 35 feet long, clear and smooth. Control
large boulders; subject to shift during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.36 feet at
12.10 a. m. February 1 (discharge, about 78 million gallons per day or 121
second-feet); minimum stage recorded, 3.91 feet at 9 p. m. June 30 (dis-
charge, 0.10 million gallons per day or 0.15 second-foot).

1919-1922: Maximum stage, estimated by comparison with West and
Middle branches of Puohakamoa Stream, 3.27 feet (old datum) March 22,
1920 (discharge, about 102 million gallons per day or 158 second-feet);
minimum discharge, no flow, several days in December, 1919, and July 14,
1920.

Diversions.—None.

Regurarion.—None.

Opsect oF sTATION.—To determine discharge of stream at houndary between
fee simple land above and Territorial lands below.

UriLizaTion.—Water picked up below by East Maui Irrigation Co.’s ditches
for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed slightly July 19. Rating curves
fairly well defined between 0.1 and 10 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-
gpection or, for days of considerable fluctuation in stage, by averaging dis-
charge for intervals of the day. Records fair.

bischarge measurements of East Branch of Puohakamoa Stream at Haiku-uka
boundary, near Kailiili, Maui, during the year ending June 30, 1922

Discharge

Dat Made by— Gage '
ate ade by - | neight | g0 | Million
(feet) | "*got® | gallons

! per day

Sept. 30 | W.C. Renshaw_ . . iiiiaaen 4,05 0.6 0.4
Dec. 18 | J. B, Stewart e —————— 4. 6] 9.7 6.2
Feb. 15 | 8. B. Hall e eemaemm 4.10 L1 -7
May 17 |- Lo L RPN 4.00 .25 .15
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Noin.—]irwed figures show mean discharge estimated because of lack of gage-height record.

Monthly

ischarge of East Branch of Puohakamoa Stream at Haiku-uka boundary,
near Kailiili, Maui, for the year ending June 30, 1922 .

Totai run-off
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MIDDLE BRANCH OF PUORAEKAMOA S’.EREAMAT HAIKU-UKA BOUNDARY, NEAR kAILmI MADI

LocCATroN.—At trail' crossing 200 feet ' above Ha1ku—uka boundary line and
634 miles southeast of Kailiili.

RECORDS AVAILABLE:—March 14, 1919, to June 30, 1922. Records for the
period March 14 to June 30, 1919, hitherto unpublished, are grven in this
report.

Gage.—Stevens continuous water—stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from suspensmn bridge Just-
above gage.

CHANNEL AND CoNTROL.—One channel at all stages; stralght for 25 feet above
and below control. Right bank vertical; left bank 134 on 1 slope. Stream
bed composed of gravel and boulders. Control probably shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.81 feet at
5 p. m. December 12 (discharge, 140 million gallons per day or 217 second-
feet); minimum stage recorded, 4.18 feet from 9 a. m. to 10 p. m. October 20
(discharge, 0.18 million ga.llons per day or 0.3 seeond-foot)

1919-1922: Maximum stage recorded, 8.47 feet at 5 p. m. March 22, 1920
(discharge, 207 million gallons per day or 320 second-feet); minimum stage
recorded, 3.91 feet at noon December 22, 1919, and 4.06 feet from 7-to 9
p- m. July 14, 1920 (discharge, 0.06. million gallons per day or 0.09 second-
foot).

-Diversions.—None.

ReguLaTIiON.—None.

OBJECT OF STATION.—To determine discharge of stream at boundary between

- fee simple land above and Territorial lands below.

UriLizaTion.— Water picked up below by East Maui Irrigation Co.’s ditches for
the irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1
to November 20, well defined between 0.2 and 16 million gallons per day;
two curves used November 21 to June 30, not well defined. 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 intervals of the day. Records fair
" " Stage-discharge relation practically permanent during period March 14
to June 30, 1919. Rating curve well defined below 15 million gallons per
day. Records good except those estimated. o

Dischdrge measurements of Middle Branch of Puohakamoa Stream at Haiku-uka
boundary, near Kailiili, Maui, during the year ending June 30, 1922

Discharge ' ) Discharge
Date Made b; l?sibggt Date Made b é}ag‘;!t i

o e by— eig - a ade by— eig| .
(feet) |Second-| I\gﬁhon (feet) |Second-| Maﬁlion
feet | Ba0DS feet |B2-0MS
per day per day
Sept. 30 | W.C. Renshaw_| 430 | 0.6 04| Feb. 14| 8. B, Hall..____ 50| 34| 22
Dec. 18 | J.E. Stewart....| 518 | 23 149 || May 17 |- do-. 110} 42| Tss| B

L R e P T
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Monthly discharge of Middle Branch of Puohakamoa Stream of Haiku-uka boundary,
near Kailvili, Maui, for the years ending June 30, 1919 and 1922

Discharge Total run-off
Month Million gallons per day
Second-
Teet | MOHon | oo coet
Moximum | Minimum | Mean. | (meam)
2.34 42.2 129
L13 1.75 34.0 104
¢], 52 2.35 47 145
e, 40 12 3
136 415
1921-22
- 0.2 2.25 3.48 69.6 214
.3 1.18 1.8 36.5 112
.2 .83 1.28 4.9 76
.2 1.80 2.79 55.9 171
.4 10.8 16.7 322 994
1.3 10.9 16.9 337 1,040
L2 8.71 13.5 270 829
1.1 6.76 10.5 189 581
.9 9.25 14.3 287 880
.8 2.78 4.30 83.4 258
.7 1.65 .2.55 51.2 157
.3 .67 .88 17.1 52
.2 4,78 7.40 1,740 5, 360

s See footnote to table of daily discharge.

WEST BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UKA BOUNDARY, NEAR KAILIILI, MAUI

LocaTion.—At trail crossing 500 feet above Haiku-uka boundary line and 6%
miles by trail southeast of Kailiili.

RECORDS AVAILABLE.—March 15, 1919, to June 30, 1922. Records for the
period March 15 to June 30 1919, hitherto unpublished, are given in this
report.

Gage.—Stevens continuous water-stage recorder.

Discasree MEASUREMENTS.—Made by wading or from suspension bridge 200
feet below gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for 30 feet above
and 50 feet below gage. Right bank, vertical; left bank 1 on 114 slope.
Stream bed, rock and gravel. Control, composed of large boulders; shifts
occagionally.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.98 feet at
9.30 p. m. December 12 (discharge, about 190 million gallons per day or
294 second-feet); minimum stage recorded, 3.59 feet June 27-30 (discharge,
0.4 million gallons per day or 0.6 second-foot).

1919-1922: Maximum stage occurred at 5.30 p. m. March 22, 1920.
Tloat stuck at gage height 5.62 feet but from the shape of the graph and
comparison with the Middle and East branches of Puohakamoa Stream it is
estimated that a stage of 8 feet was reached (discharge, about 250 million gal-
lons per day or 387 second-feet), Mjnimum stage recorded, 3.48 feet at 8.30
a. m. December 22 and 2 a. m, December 23, 1919 (discharge, 0.08 million

. gallons per day or 0.12 second-foot).
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Drvezrsions.—Small amount of water diverted by Kula pipe line above stataon
at elevation 4,300 feet.

RecuLATION.—None.

Ossect orF staTioN.—To determine discharge of stream at boundary between
fee simple lands above and Territorial lands below.

UriLizatTion.—Water diverted by ditches of East Maui Irrigation Co. for irriga-
tion of sugar cane.

Accmucr —~Stage-discharge relation changed slightly November 21 and April 15.
Rating-curve used July 1 to November 21 and April 16 to June 30,” well*
defined between 0.4 and 25 million gallons per day; curve used November
22 to April 15, fairly well defined. Operation of water-stage recorder satie-
factory. 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 for ordinary stages, good.

Stage-discharge relation practically permanent during period March 15
to June 30, 1919. Rating curve well defined below 15 million gallons per
day. Records good.

Discharge measurements of West Branch of Puohakamoa Siream af Haiku-uka
boundary, near Kailiili, Maui, during the year ending June 30, 1922

Discharge Discharge
Date Made b; 1(1}0 et Dat Made b IlGe?gﬁt
6 by— ' ig. N ate ade by— g
(feet) | Second-|Million (foet) | Second-| Miillion
feet gallons; feot gallons
per day per day
Bept. 30 | W.C. Renshaw.| 3.72 1.05 0.7 || Feb. 14 | 8. B. Hall ... 3.88| 4.0 2‘6
Dec. 18 | J.E.Stewart...| 4.52 | 28 18.1 || May 17 |..__. do. oo 3.68 L15 .78

Discharge, in million gallons per day, of West Branch of Puchakamoa Stream at
angl?g-;z]m boundary, near Kailiily, Maui, for the years ending June 30, 1919
a

Day Mer, | Apr. | May | June Day Mar. | Apr May | June

0.7 71 1.1 25 2.0 .5 .2
.6 1.8 .5 2.9 2.9 4.4 .5
.5 1.3 .3 L7 1.2 2.1 18
.5 1.2 .2 1.4 1.2 1.5 1.1
.4 9.9 .2 1.6 L& .9 .4
.3 4.3 .2 1.4 2.8 1.3 -3
.3 1.8 .2 22 10.6 L1 2
.2 1.5 .2 10.5 5.2 1.3 .2
.3 3.2 .2 3.6 3.8 1.1 .2
.2 16 .2 2.0 3.0 7 .2
.3 1.3 .2 1.7 2.8 .5 .2
.6 1.0 .2 1.5 2.4 .6 .3
.3 .9 .2 1.2 1.6 .6 .8
.8 .9 .2 1.0 1.2 4 .4
.3 .6 .2 .7 3.2 B .2

- A ) I IO,
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- i\ PUOHAEAMOK INTARE op xoouw DITOH WEAX: HUELO, MATT ¢ sl

LocaTion.—20 feef. Dbelow Puohakamoa Strea mtake, a short feeder canal to.
Koolau diteh, 7 miles southeast of, Huelo.

REcorps AvAILABLE.—March 23 to June 30, 1922. East Maui Irrigation Co.
previously obtained records at this location. Co

GAGE. ——Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made in short |chamnel between Puohakamoa
Stream and head gates in Koolau diteh. When all water is. being diverted
into Hitch messtirements may be made by wa.dmg in streain about 300 feet
above intake.

CrANNEL AND coNTROL.—Control formed by |6-foot sharp-crested tra.pezoidui»

i weir 21 feet below gage; some velocity of approach; permanent. Reeorder

_ . operates in weir basin 14 feet by 40 feet. .. Below weir, channel slopes down-
ward at 30° entering Koolau diteh in tunpel. .

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng pemod 2.42 feet
at 1 a. m. April 29 (discharge, 56 million gallons per day or 87 sécond-feet);
minimum stage, 0.52 foot at noon June 30 (discharge, 4.7 million gallons
per day or 7.3 second-feet). ' ‘

Diversions.—During high water Spreckels d ch intake 120 feet downstream
takes water wasted at this intake above ' 5

ReguLaTION.—Entire flow of Spreckels ditch empties into Puohakamos Stream
about 400 feet above station. During ordinary stagéS statlon ‘measures all
water carried by this ditch and the strea:

Osigcr or statioN.—To determine amount of water dlverted into ditch from
Tetritorial lands.

UtiLizatioN.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. ' Rating curve well defined
between 4 and 30 million gallons per day. |Operation of water-stage recorder
satisfactory except for one short period. 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 March 26~29
during which recorder did not operate and daily discharge was estimated
by comparison with low of Koolau ditch at Wahinepe. Records good.

The following discharge measurement was made by 8. ‘B. Hall:
June 28: Gage height, 0.54 foot; discharge, 5.0 million gallons per day or 7.8
second-feet. ‘ ’

chhay\yv e million gallons per day, of Pughakamoa intake of Koolau ditch near
" Huelo, Mawi, for the year e%?l:ng June 30, 1922 . )

Day Mar. | Apr. | May June l#ay Mar. | Apr. | May | June
12.8 25 15. 4 30 13.2 9.2
15. 4 26 14.3 28 12.5 8.7
25 28 13.6 25 12.5 8.1
25 36 12.5 23 13.0 7.8
33 36 1.7 26 24 8.3
31 31 10.5 a1 14.3 10.1
31 28 9.9 32 . 12.8 8.5
b 31 10.5 25 22 7.6
28 24 (1.2 24 . 23 - 6.8
3 25 1.7 28 17.8 6.4
31 26 10.1 23 34 6.0
31 22 19.8 18.9| 33 3T
31 17.8 20 33 32 - -84
30 16.0 114 38 'y 28 51
28 4.7 10.8 28 ‘;’g 9 4.8




132 SURFACE WATER SUPPLY OF HAWAII, 1921-1922

Monthly discharge of Puohakamoa intake of Koolau ditch near Huelo, Maui, for
the year ending June 30, 1922

1 . K

‘Discharge Total run-off
h
Mont Million gallons per day Second- | prmion
feet gallons Acre-feet
Meximum | Minimum | Mean: (me@)

131 403

t . 821 2, 520

7 2,210

302 930

1,970 6, 060:

MANTUEL LUIS DITCH AT PUOHAKAMOA GULCH, NEAR HUELO, MAUI

Location.—~In Puohakamoa Gulch at lower portal of tunnel between Haijpuaena
and Puohakamoa streams, 6 miles east of Huelo. ‘

RECORDs AVAILABLE.—December 15, 1917, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder.

' DISCHARGE MEASUREMENTS.—Made by rectangular sharp-crested weir 4.5 feet
long set in concrete, with full contractions. )

CHANNEL AND cOoNTROL—Weir basin 25 feet long, 8.3 feet wide, and 1.9 feet
deep below crest of weir; made by enlarging tunnel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.23 feet at
3.30 a. m. December 13 (discharge, 88 million gallons per day, or 136 sec~
ond-feet); minimum stage recorded, 0.06 foot from 2 to 4 p. m. June 29
(discharge, 0.14 million gallons per day, or 0.22 secondefoot).

1919-1922: Maximum stage recorded, 4.35 feet at 9.50 p. m. January 16,
1921 (discharge, 93 million gallons per day or 144 second-feet); minimum
stage recorded, 0.03 foot at 6.30 p. m. March 3, 1920 (diseharge, 0.08 mil~
lion gallons per day or 0.08 second-foot).

Diversions.—Ditch is an extension of Center ditch and pmks up water not
diverted by ditches at higher elevations.

ReeuraTion.—By gates at frequent intervals.

Omsect oF sraTioN.—To determine amount of water d'.werted by ditch from
areas involved under Terrltona,l ‘water license.

UriLizaTion.—Water used for irrigation of sugar cane..

Accuracy.—Stage-discharge relation permanent. Rating curve well defined be~
tween 1 and 70 million gallons per day. Operation of water-stage recorder
satisfactory except for a few short periods. 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 excellent.

Manuel Luis difch, at elevation about 500 feet, diverts the flow of Koles,
Haipuaena, and Puohakamoa streams below Koolau and Spreckels ditches and
discharges into Waikamoi Stream. The water is then picked up by Center
ditch (see Center ditch at Waikamoti, near Huelo) and carried to Kailua Stream
where it is diverted into Lowrie ditch (see Lowrie ditch at Opana weir, near
Huelo) and carried to the vicinity of Paia for use in irrigation of sugar cane on
the plantations of Hawaiian Commercial & Sugar Co.  The system comprises
about 20 miles of main ditch. Manuel Luis ditch proper is about 114 miles
long and has a carrying capacity of 30 million gallons per day. ~

No discharge measurements were made at this station during thg year.
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EOOLAU DITCH AT WAHINEPE, NEAR HUELO, MAUI

Location.—Between Puohakamoa and Waikamoi streams, half a mile below
Puohakamoa intake; and 7 miles southeast of Huelo.

RECORDS AVAILABLE. —March 25 to June 30, 1922. East Maui' Imgatmn Co
previously obtained records at this location.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank across diteh.

CHANNEL AND cONTROL.—Ditch section in rock tunnel; probably permanent.

EXTREMES OF DiSCHARGE.—Maximum stage recorded during period, 5.51 feet
at 2 a. m. April 5 (discharge, 119 million gallons per day or 184 second-feet);
minimum stage, 1.44 feet from 7 to 10 p. m. June 30 (discharge, 17.3 million
gallons per day or 26.8 second-feet).

Drversions.—Flood water diverted at gage through a cross-cut channel, and at
Puohakamoa intake half a mile upstream. Other flood water waste gates
along course of ditch.

ReguLaTioN.—Complete regulation by various intake gates and by flood water

’ waste gates.

OBJeCcT OF STATION.—To determine amount of wa.ter diverted through Koolau
diteh from Territorial lands.

UrinizaTioN.—Water used for irrigation of sugar cane.

Accuracy. ——Stage—dlscharge relation permanent. Rating curve well defined
between 25 and 80 million gallons per day. Operation of water-stage re-
corder satisfactory except during period April 24 to May 14. Daily dis-
charge 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. those estimated, which are fair.

For desenptlon of thls diteh see Koolau ditch at Nahiku Well‘, near Nahlku,
Maui.
No discharge measurements were made at this station during the year.

Discharge, in million gallons per day, of Koolaw ditch at Wahinepe, near Huelo,
Mausi, for the year ending June 30, 1922

Day Mar. | Apr. | May June Day Mar. | Apr, | May

3

SEEER 2NRRE shewy

" NoTE.~—Braced figures show mean discharge for periods indicated estimated on awount of nonoperatlon
of water-stage recorder, by comparison with flow at Puohakamosa inteke, -
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Monithly. dzsuharge of Koolau ditch at Wahinepe, near Huelo, Maui, for the gemr:
ending June 30, 1922

Discharge Totial run-off -~
Month Million gallons per'day ' .
Second- | primtion
— feet gallons Acre-feet
' Meaximum | Minimum | Mean (mean)

48 69.0 107 483 1,480
64 98.2 152 2,640 9, 640
42 73.9 114 2,290 7,030
17,5 3L.7 49.0 951 2,920
[ S, 6,670 20, 509

WAIKAMOI STREAM ABOVE WAILOA DITTH NEAR HUELO, MAUI

LOCA’HON —250 feet above Wailoa ditch intake, one-quarter mile from Spreckels

" diteh trail, and 44 miles southeast of Hue

Recorps avaiLABLE.—January 28 to June 30, 922.

Gaae.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from suspension footbridge at gage or by
wading.

CHANNEL AND CONTROL.—One channel at all tages. Banks, high, steep, and
covered with vegetation; not subject to overflow. Control, composed of
boulders and solid rock; may shift occasionally,

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 8.26 feet
at 11.45 p. m. Ja.nua,ry 30 (discharge, 1,020 million gallons per day, or 1,580
second-feet); minimum stage, 0.51 foot at| 9 a. m. June 30 (discharge,. 0.6

: gallons per day, or 0.9 second-foot).

DiversionNs.—A small amount of water is diverted by Haleakala ranch pipe hn
above station at elevation 5,300 feet, and| by Kula pipe line at eleva.tlon

' 4,300 feet.

ReaunaTioN.—By diversion only.

OBIECT OF s8raTION.—To determine feasibility of additional diversions or flood
storage; also to assist valuation appraisers in relation to Territorial watef
license to ditch company. )

UrrzizatioN.—Low water is all diverted by ditc}hes of East Maui Irrigation Cé.
for irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent during period
Rating curve well defined between 1 and 35 million gallons per day. Opera-
tion 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 during which flow remained above about 8 millibn

" gallons per day, by means of the discharge integrator. Records below
35 million gallons per day, excellent; others subject to error.

No discharge measurements were made at this station during the year. .. ;
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Discharge, in million gallons per day, of Waikamot Stream above Wailoa 'ditch,
near Huelo, Maui, for the year ending June 30, 1922

Day Jan. | Feb. { Mar.| Apr. | May| June ||. Day Jan. | Feb. | Mar. | Apr. | May | June
4.4 2.5 9.3 9.0 20 1.4
4.7 2.2 14.5| 9.8} 2.0 L2
8.6 2.1 1.5} 53| 20 1.1
22 19 7.3 43 2.2 L1
14.8 1.7 55| 841 4.9 1.2
8.8 1.6 51122 2.6 'L
6.6 1.4 43|1L51 2.1 L3
7.7| L6 371 7.6] 31| &I
4.4 18 35| 541 48| L9
4.3 1.6 3.1] 7.0} 3.2 10
8.3 L5 28| 46[136 .9
4.9 2.6 26| 3.2| 9.6 .8
3.4 2.8 23|22 10.2 .8
2.7 1.7 2126 7.0 .8
2.3 1.5 2.1} 58} 3.7 7

2.0 2.9

Monthly discharge of Waikamoi Stream above Wailoa ditch near Huelo, Mam, Jor
the year endmg June 30, 1922

Discharge Total run-off
Month . i

on . Million gallons per day Second- Million
feet Acre-foet .

(mean) gallons

Mazximum | Minimum | Mean

336 31 182 282 728 2,230
162 3.2 29.9 46.3 836 2,578
189 20 40. 2 62.2 1,250 3,820
29 1.8 10.9 16.9 326 1,000
22 2.0 5.93 9.18 184 564
2.8 7 1.48 2.29 4.4 138
............................................. | 3,360 10,320

WAIEAMOI STREAM NEAR HUELO, MAUI

LOCATION —500 feet above Spreckels ditch intake and 5 miles by trail east of
Huelo post office.

RECORDS avAiLABLE.—December 18, 1910, to February 22, 1922, when station
was discontinued. .

Gage.—Stevens continuous water-stage recorder installed April 20, 1920. Friez
water-stage recorder, October 14, 1913, to April 20, 1920, prior to which,

- original staff gage at different datum was.read twice daily.
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.
CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above
,.and below gage. Banks, high and covered with vegetation. Water drops
over a fall at control which is rock ledge covered with boulders. Shifts due
to changes in posifion and number of boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 6. 11 feet at
midnight January 30 (discharge, 1,780 million gallons per day, or 2,750
second-feet); minimum stage recorded, Q.08 foot from 4 a. m. to 8 p. m.
October 21 (discharge, 0.8 million gallons per day, or 1.2 second-feet).

1910-1922: Maximum stage recorded, 7.57 feet at 5 a. m. January 18,
1916 (discharge, from extension of rating curve, 1,800 million gallons per day,
or 2,780 second-feet) ; minimum stage recorded,— 0.40 foot from 1 te 4 p. m.
July 14, 1920 (discharge, 0.2 million gallons per day, or 0.3 second-foot).

Diversions.—A small amount of water is diverted by Haleakala ranch pipe line
above station at elevation 5,300 feet and by Kula pipe line at elevation
4,300 feet.
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ReeuraTION.—By diversion only.

OBiEcT OF s3TATION.—To0 determine feasibility ,of additional diversions or ﬂood
storage; also to assist valuation appm.lsers in relation to Territorial Water
license to ditch company.

UriLizaTioN.—Low water is all diverted by dltches of East Maui Irrigation Co,
for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed‘ July 19. Rating curves used
July 1-19 and July 20 to February 22, fau-*y well defined below 250 million
gallons per day. Operation of water-stage recorder satisfactory except as
noted in footnote to table of daily digcharge. Daily diseharge aseertained
‘by applying to rating table-mean daily gage height obtained from recorder
graph by inspection or, for days of considerable fluctuation in stage, hy..
averaging discharge for intervals of the day. Records good except-those
estimated. At medium and high stages, and especially while it is raining,
water is spilled into the stream above the station from New Hamakua
ditech. Except for low flow, therefore, the ﬂow at this station i 1s not the true
flow of the stream.

Discharge measurements of Waikamoi Siream nz r Huelo, Maui, during the year

ending June 30, 1022
\
Discharge i Diseharge
Date Made b }? %ﬁt Milli Dat | Made b, t(l} %l?t Millig
e by— e1g] _ on ate | & by— €1g! " on
(feet) | 592229 ‘gallons \ (feat) | 6204 gailons
per day i per day
Oct. 8| W.C.Renshaw-| 0.38 3.9 2.5 || Jan. 14]| 8. B. Hall .____. 0.74 | 1.2 7.2
Jan. 5| E. M. Pickop..| 103 24 15.5 16.| Karl Jetter. ... .56 7.9 5.1
Discharge, in million gallons };er day, of Waika oi Stream near Huelo, Maui, for
the period July 1, 1921, to Feb uary 22, 1922
!
Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb,
|
4.5 1 2.8 7.3| 13.8 87| 304
37 70| 144 9.2 7.0 229
33 3.6| 30 130 6.3 91
3.3 25| 109 81 18.9 33
52| 20 59| 27 2 22
1.5 46| L8 41| 2 15.4 15.0
3.8 19| 33| 130 9.2 13.4
38| 23 3.0 8.7 9.5 1.2
0.4 L7 3.7 8.1 30
10.1)] 1.4 4.3 55 6.3 27
4.2 ‘ 14 2.8 54 16.6
23 3.6| L2 2,7 5.0 29
15.0 3.2 L1 3.0 | 280 13.0 13.8
8.4 31l 1o 2.8 1.4 9.8
5.9 11.4, Lo 2.2 o 561 81
54! 13.4 15 L9 £6] - 85
50| 10.2 L1 L8\ 1mg 5.2 5.6
4.8 5.9 1.0 16 7.5 5.2
3 4.3 9| 95 25 30 4.8
1.2 40 9| 137 3.8 33 43
9.8 5.4 8| M2 9.8 93 31
9.8| 42 | .9| 512 81| 52 27
5.4/ 33 | 69| 158 25 - PO
48| 1.8 72 157 294 2% |oeeees
4.3 7.8 3 144 130 E O IO
4.1 6.5 = 258 103 72
4.0 63 10.6| 63 34 208
3.8 136 98| 25 16.6 | 225
3.6 2.9 13.4] 158| 16.2| 40
T 7.3 2.6 2 126 120 449
31 z (A — | 17.6 ... 1.2 | 629

NoTe.—Braced figures show mean discharge estimated, because of lack of éag&height record, by compari-
son with records of flow of adjacent stream. ,

I
|
i
|
|
i
'
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Monthly discharge of Waikamoi Stream near Huelo, Maui, for the perwd July f
‘ 1921, to February 22, 1922 .

Discharge Teotal rarp-eff
Month Million gallons per day Second- | 1 o o
feot | DI | Acreest:
Marximum | Minimum | Mean | (mean) s o
4 - °

- 15.6 U1 484 & 1,480
o84 15.2 305 936
8.28 12.8 MU £
8.36 129 - 29| 795
67. 5 104 2,030 6,210
2.7 112 2,256 6,920
68.0 105 2, 116 6,470
42.6 65.9 937 2,880
.................... 8,62¢ 28,500

" EAST BRANCH OF WAIEAMOI STREAM AT HAIKU-UKA BOUNDARY, NEAR KAILITLT, MAVE

LocaTioN.—200 feet above Haiku-uka boundary-line trail crossing, at elevation
3,020 feet, 514 miles east of Kailiili.

RECORDS AVAILABLE.—May 28, 1918, to June 30, 1922,

Gage.—Stevens continuous water-stage recorder.

DISCHARGE MEASUREMENTS.—Made by wading or from suspension footbndge

) just above control.

CHANNEL AND coNTRoL.—Channel has gravel and boulder bed with steep high

' banks of hardpan.. Control is broad-crested concrete weir, completed June
3, 1922; permanent for low stages but drowned out at high stages. Old
control, composed of large boulders and gravel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.45 feet at
midnight January 31 (discharge, 220 million gallons per day or 340 second-
feet); minimum stage recordéd, 3.92 feet at 3 p. m. June 29 (discharge, 0.2
million gallons per day or 0.3 second-foot).

1918-1922: Maximum stage recorded, 7.92 feet at 5.20 p. m. March 22,
1920 (discharge, 230 million gallons per day or 356 second-feet); minimeum
stage recorded, 3.77 feet April 15, 1919 (discharge, 0.07 million gallons per
day or 0.11 second-foot).

DiversioNs.—A little water is diverted above station by Kula pipe line.

ReeuLATION.—None.

Opsscr oF sTaTioN.—To determine discharge of stream at boundary between
fee simple lands above and Territorial lands below.

Urriazation.— Water diverted by ditches of East Maui Irrigation Co. for irriga-
tion of sugar cane.

Accuracy.—Stage-discharge relation changed June 3, 1922, by construction of
artificial control. Rating curve used prior to that date, fairly well defined
between 0.5 and 5 million gallons per day; curve used subsequent to that
date, well defined between 0.3 and 15 million gallons. Operation of waters
stage recorder satisfactory. Da,lly discharge ascertained by applying to
rating table mean daily gage helght obtained from recorder graph by inspec-
tion or, for days of considerable fluctuation in stage, by averaging discharge
for intervals of the day. Records good.
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Monthly discharge oéEaat anch‘of, Waikamoi. Stream at Hatku-uka boumndary,,

near Kailiili, Mauz, for the year ending June 80, 1922
Discharge Tatal run-oft
Month . Million gallons per day
Seeand- | Million
feét allons Acre-feet:
; ; (mean) | &
Maximum | Minimum | Mean -

0.4 4.01 6.20 124 381
T 2.36 3.65 3.1 225.
\5 1.61 2.49 48.2 148

.3 3.14 4.86 97.4 |
7| 143 22.1 429 1,320
13| 104 16.1 323 989,
1.0 9.00 | 13.9 219 856
16 8.527 " 13.2 238 732
9! 113 17.5 350 1,080
.9 3.79 5.85 114 349,
____________ . 227 3.51 70.4 218
2 .36 .56 10.9 33
2 5.91 9.14| 2160 6, 630,

WEST BRANCH OF WAIKAMOI STREAM AT HAIKU-UKA BOUNDARY, NEAR KAILIILI, MAUL

LocaTion.-—At Haiku-uka boundary-line trail crossing, at elevation 3,000 feet,,
5 miles east of Kailiili.

RECORDS AVAILABLE.—May 28, 1918, to June 30, 1922.

Gaae.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension footbridge.
35 feet above gage. ’

CHANNEL AND coNTROL.—Channel is solid rock with steep. rock and hardpan:
banks. Control is solid rock ledge.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.42 feet ab
10 p. m. January 30 (discharge, 730 million gallons per day, or 1,130 second--
feet); minimum stage recorded, 0.43 foot at 2.30 a. m. June 30 (discharge,,
0.40 million gallons per day or 0.60 second-foot).

1918-1922: Maximum stage recorded, 9.85 feet at moon December 6,
1918 (discharge, 2,020 million gallons per day or 3,130 second-feet); mini--
mum stage recorded, 0.33 foot at 8.30 p. m. December 22, 1919| (discharge,.
0.06 million gallons per day or 0.09 second-foot).

DivERrsioNs.—A small amount of water is diverted by Haleakala ranch pipe-
line above station at elevation 5,300 feet and by Kula pipe line at elevation,
4,300 feet.

ReeuLaTioN.—None.

Oriscr or staTioN.—To determine discharge of stream at boundary between:
fee simple lands above and Territorial lands below.

UtiLizaTioN.—Water diverted by ditches of East Maui Irrigation Co, for irriga--
tion of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 1 and 150 million gallons per day. Operation of water-stage-
recorder satisfactory except as 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 consider--
able fluctuation in stage, by averaging discharge for intervals of the day..
Records good except those estimated.
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Discharge measurements of West Branch of Waikamoi Stream af Haiku-uka bound-
ary, near Kailiili, Maui, during the year ending June 30, 1922

Discharge
Date Made b Bels
& , o by—
(feet) | Becona- | Miltion
feet per day
Sept. 20 | W. C. Renshaw... o] 0.56 145 0.95
Feb. 14| 8. B. Hall..___.._..._.  l0l Il .68 53 34

Discharge, in million gallons per day, of West Branch of Waikamoi Stream al
Haiku-uka bourdary, near Kailiili, Mauz,

for the year ending

June 30, 1982

Day July | Aug. | Sept. | Oct. | Nov. | Ded. | Jan. | Feb. | Mar. | Apr. | May { June
0.6 1.1 L3 5B| 3.0|145 22 08| L7 L1
8t 7.5 90 21l L4 3P| 256|128 20 90 L7 1.1
3.5 8] 15 . 90 21| 59 30 1.8 T3 .9
2.8 7 69 7.5| 14.8| 76| 50| 126 .9
L5 1.3 20 9.1 82| 48 40| 7.6 .7
12} 51 11 10 156 3.2 163 4.8 45 .7
.9 .8 5B 23 195 15.0| 2.8 7
1.4 .8 3.B| 21 194 58| 20 .8
1.0 L5 28| 18 93 9.7 16 .8
.8 2.0 7 25| 17|} 60162 69| 26 .8
.8 70| 1o L8| 20| 15 41 79| 45 .8
.7 16.3 .8 11 1.6 8.1 48| 25 1.0
.6 3.0 .7 282 4.4 i1.8| 33| 186 1.1
61 L7 7 55 30| 82| 82| 23| 12 .9
L0 14| 10 0.7 17| 28] 52| 20| Lo .9

12| 23 5. 1.6 23| 38| 45 .9 .8
11| L4 .4 37 L7 21| 85] 45 .8 .8
L1| 11 9| 57 26| 20| 45{ 21 .8 N
3.3 .9 60 0.8 155| L8| 23] 16 .9 »-;
1.6 .8 72 55| 140/ L7| 21| 65| LS8 .
1.8 12 167 40| 54 26 20{ 82| 11 1.0
15| 18.4 323 3.5 32 iLo| L7| 76| L0 .9
12| 81 154 8.6 20. 40| 15| 40| 13 .7
23| L1 26 133 | 131 185 42| 15! 25| 20 .7
1.0 [19 107 82 211 30| 13| 30| 1.3 7
Ol s 229 58 66 30| 12| 21} 64 .6
.9 g 60| 32 13.4 | 137 36 L1} 15| 50 .6
.8 } 1.0] 7.6|112 | 162 10| 103 42 .5
6.5 .8 76| 63| 78] 170 |.co.... 10| 85| 28 .5
1.7 L2 44| 42| 48287 10| 23| 14 .4
16| ... 6.0 ... 3.8[20 |....- I A0

NorE.—Braced

figures show mean discharge estimated
because of lack of gage-height record.

by comparison with flow of adiacent streams
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Monthly discharge of West Branch of Waikamoi Stream at Haiku-uka boundary,
near Kailisli, Maui, for the year ending June 30, 1922

¢

Discharge Total run-off
Meonth Million gallons per day
Second- | prmpion
feet Acre-feet
(mean) gallons
Mazximum [ Minimum | Mean

4.82 7.46 150 459
2.92 4.52 90. 5 278
2.02 3.13 60.7 186
427 6. 61 132 406
45.0 6.6 1,350 4,140
36.4 56.3 1,130 3, 460
33.8 52.3 1,050 3,220
23.9 37.0 668 2, 050
33.9 52.8 1,050 3,230
5.77 8.93 173 531
2.84 4.39 88.1 270
.78 1,21 23.5 72
16.3 25.2 5,970 18, 300

ALO STREAM NEAR HUELO, MAUI

Locarion.—300 feet above inflow of Spreckels ditch and trail crossing and 5 miles
east of Huelo.

RECORDS AVAILABLE.—December 18, 1910, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder installed April 5, 1920, to replace
Friez water-stage recorder installed June 18, 1914. Prior to June 18, 1914,
vertical staff at trail bridge 300 feet downstream from present site. Datum
lowered 0.05 foot May 19, 1922,

DISCHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CasnNEL AND coNTROL.—Channel at gage, in a fairly large pool at foot of rapids.
Banks, steep and high. Control, at outlet of pool, composed of rock ledge
and large boulders; shifts only in severe floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.60 feet at
8.30 a. m. January 31 (discharge, 380 million gallons per day or 588 second-
feet); minimum stage recorded, 0.40 foot at 7 a. m. July 2 (discharge, 0.4
million gallons per day, or 0.6 second-foot). :

1910-1922: Maximum stage recorded, 4.35 feet at 7 p. m. December 9,
1916 (discharge, from extension of rating curve, 638 million gallons per day,
or 987 second-feet); minimum stage recorded, 1.34 feet (old datum) Novem-
ber 4, 1911 (discharge, 0.06 million gallons per day, or 0.1 second-foot).

DiversioNs.—None. :

RecuraTiON.—None.

OmisecT oF sTaTioN.—To furnish data for appraisal of water value under Terri-
torial lease to ditch company.

UriLizatioN.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by flood of January 31, and by
change in gage datum May 19. Rating curve used prior to January 31, well
defined between 2 and 60 million gallons per day; curve used subsequent to
January 31, well defined between 2 and 10 million gallons per day. Opera-
tion 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 intervals of the day. Records good.
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Iiischarge, in million gallons per day, of Alo Stream near Huelo, Maus, for the year

Discharge measurements of Alo Stream near Huelo, Maui, during the year ending
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Monthly discharge of Alo Stream near Huelo, Maui, for the year ending June 30,.
1922

Discharge Total run-oft
Month ' " Million gallons per day
: S | Million |y o goe
gallons "
Maximom | Minimum | Mean (mean) ’
16.3 0.6 3.97 6.14 123 378,
12.5 1.4 3.62 5. 60 112 344
8.4 L2 2.61 4,04 78.4 240
14.2 .7 3.21 4.97 9. 5 305
85 L3 12.6 19.5 379 1,160
92 1.9 14.3 22.1 442 1,360
116 L9 13.8 21. 4 428 1, 310
55 1.1 8.39, 13.0 235 72,
65 .8 12.5 19.3 389 1, 190
17.1 LT 4,13 6.39 124
8.7 .8 2.06 3.19 63.8 196
. 1.6 .5 .80 1.24 24.0 74
The YOar:.---weccmememeeeee- 116 .5 .6.84 10.6 2,500 7, 660

SPRECKELS DITCH BELOW EAAIEA GULCH, NEAR HUELO, MAUI

LocaTtion.—1,000 feet below intake in Kaaiea Stream and 214 miles by trail
southeast of ditch superintendent’s house at Huelo.

RECORDS AVAILABLE.—December 15, 1917, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder.

DiSCHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND CONTROL.—Ditch section below gage. During heavy rains stage~-
discharge relation is affected by two small streams which enter ditch a
ghort distance below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.55 feet at
10.30 a. m. November 21 (discharge, 96 million gallons per day, or 149
gecond-feet) ; minimum stage recorded, 0.24 foot from 3 to § p. m. June 29
(discharge, 0.04 million gallons per day, or 0.06 second-foot).

1917-1922: Maximum stage recorded, 5.65 feet at 7.30 p. m. January 16,
1921 (discharge, 110 million gallons per day or 170 second-feet); minimum
stage recorded, no flow, when water is occasionally turned out of ditch.

DiversioNs.—Ditch diverts water from a dozen or more streams east of Nailiili~
haele.

REGULATION.—By gates at frequent intervals.

OBJECT OF 8TATION.—To determine discharge of ditch at boundary between
Territorial lands above and fee simple lands below.

UriLizaTioN.—Water used for irrigation of sugar cane. .

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1
to January 31 well defined between 2 and 30 million gallons per day; stand-~
ard curve used February 1 to June 30, well defined below 40 million gallons
per day; shifting-control method used February 1 to June 30. Operation
of water-stage recorder satisfactory, except as 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, except for period for which shifting-control method was used for
which it was ascertained by applying to the amounts thus obtained a cor-
rection based upon the plotting of individual measurements with respect to
the standard curve. Records fair.
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Spreckels ditch diverts water from all streams on- the windward side of the
«crater of Haleakala between Nuaailua Gulch and Kailua Stream. It diverts
-above Koolau ditch as far as Puohakamoa Stream. Beyond Puohakamoa
Stream to Kailua Stream it diverts below Koolau (Wailoa) and New Hamakua
-ditches, and above Center ditch. At Kailua Stream the water is diverted into
Lowrie ditch and carried to the vicinity of Paia for irrigation of sugar cane.
-Spreckels ditch proper is about 6 miles long and has a maximum carrying capacity
of 45 million gallons per day. It was originally one of the main irrigation ditches
on East Maui but with the completion of Koolau and Haiku ditches it was
-abandoned west of Kailua Stream and became mainly a storm-water ditch east
of Kailua Stream.

Discharge measurements of Spreckels ditch below-Kaatea Gulch, near Huelo, Maut,
during the year ending June 30, 1922

Discharge
D Made b A
ate ade by— eig] e
[ (feet) | Secona- | pettion
' feet |
per day
Oct...;4 | W. C. Renshaw | - 0.90 6.8 4.4
Feb. 16 | Karl Jetter........... - ’ - .69 1.4 .9

- Discharge, in million lgallons per day, of Spreckels ditch below Kaaiea Gulch, near
Huelo, Mauz, for the year ending June 30, 1922

Day July | Aug. | 8ept. | Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
30 7.6 47| 10.0| 10.9 2.6 37 3.6 0.6 0.9 ¢.2

12 36 59| 1L.7] 10.5 8.6 23| 8B 2.5 W7 .9 .2
- 32 5.2 6.2 20 13.3 2.2 22 7.6 .6 1.1 .2
16.5 | 28 5.4 44| 13.3] 13.3 7.3 14.4 6.6 .6 2.1 .2
7.8 28 12,5 3.8 8.5} 125 47| 11.0| 34 2.4 .8 .2
6.6 23 0.9 3.4 6.5 125 3.9 85| 14.4 10 .4 .2
5.6 26 6.2 3.6 5.7 10.1 2.8 7.2 16.1 4.2 .2 .2
1.7 2 6.5 3.9 50{ 86| 27 5.8 19.9 1.6 .7 .2
6.8| 149 14.7 3.2} &3 6.9 26 159 6.1 .9 .2 .2
61| 10,9 18.1 2.8 6.9 5.9 2.4 13.6 | 21 11 .2 .2
55| 20 6.6 2.7 4.4 5.1 2.2] 1.0 1L7 2.2 .2 .2
4.7 32 5.2 2.6 4.3 | 16.4 2.1 10.6 4.5 2.6 .3 .2
52| 28 4.8 2.3 48| 32 6.8 6.9 3.7 4.0 .3 .2
4.7 | 22 5.1 2.3 4.4 8.2 3.3 3.5 2.6 2.3 .3 .2
16.7 | 14.1] 16.1 2.2 3.3 4.3 2.4 L1 2,2 L6 .2 .2
28 101 22 3.3 2.9 3.7 2.2 .9 L7 2.3 .2 .1
32 8.9 20 2.7 2.8 6.4 2.2 .9 2.2 L7 .2 .1
34 89| 14.9 2.2 2.6 14.9 3.3 .6 L7 Leé 2 .1
30 29 8.5 21 22 4.5 1.6 .3 L3 17 .3 .1
28 19.1 7.5 20| 38 3.7| 13.5 .2 1.3 16 .6 .1
14.9 | 117 2.0) 45 2.8 18.3 5.5 1.1 1.6 4 .1

19.1| 185 20| 1.7 24| 1.7 .3 L0 L5 .2 .1

10.9 | 30 6.6 7.1 3.7 10.1 .6 1.0 1.3 4 .1

9.0 16.1| 22 9.5| 31 .| 86| 17 9] 1.4 .5 .1

80| 71} 22 4.9 13.3| 10.9 .2 .8 1.7 .5 .1

7.8 6.1 | 22 15.7 6.6 13.3 .2 .7 1.2 3.1 .1

7.2 6.4 | 13.3| 149 47} 20 .2 7 1.0 .6 .1

6.5 6.1 13.3| 13.3 | 3.9 27 20 .7 2.6 .4 .06

6.5 5.2] 16.5] 11.7 3.7 117 ... 7 2.8 .3 .06

14.1 5.1} 14.7| 10.1 3.4 | 31 .6 .9 .2 .05

16.6 4. 174 |oo oo 3.3 55 N 3N PO, 1.2 |eeaeea

Nore.—Braped figure shows.mean discharge for period indicated, estimated by comparison ‘with flow
of adjacent streams because of lack of gage-h?leght re%?)rd. v part
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Monthly discharge of Spreckels ditch below Kaaiea Gulch, near Huelo, Mawus, for the
year ending June 30, 1922 :

“ Discharge Total run-off
Month Milli Iy . ' N
n illion gallons per day Seoond- | priion
feet gallons Acre-foot.-
Maximum | Minimum | Mean | (2€8D)
38 4.7 | 177 27.4 550 1, 6%
36 6.5 |° 18.1 28.0 562 1,7

30 4.8 10.5 16. 2 316 967
22 2.0 7.22 11.2 224 687
45 2.6 1.2 17.3 335 1,030
32 2.4 9.02 4.0 280 858
55 2.1 9.70 15.0 301 923
37 .2 8.14 12.6 228 699
34 .6 5.69 8.80 176 541
4.2 .6 - L7 2.65 51.3 157
3.1 .2 .58 .90 18.1 55
.2 .05 . 145 224 4.35 13
56 .06 8.35 12.9 3,050 9,330

CENTER DITCH AT WAIKAMOI, NEAR HUELO, MAUI

LocaTion.—250 feet below intake on Waikamoi Stream and 4 miles by trail
east of Huelo. Station moved half a mile downstream. on May 9, 1922;
records not comparable; see “Center diteh below Kolea reservoir, near
Huelo, Maui.” ) i

RECORDS AVAILABLE.—March 6, 1918, to April 30, 1922, when station was
discontinued.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND cONTROL.—Channel composed of rock and hardpan; straight for
30 feet above and 10 feet below gage. Control formed by plank set on edge
in bottom of ditch 5 feet below gage. ¢ : :

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.11 feet at
noon November 21 (discharge, 81 million gallons per day, or 141 second~
feet); minimum stage recorded, 0.36 foot from 6 to 12 a. m. February 2
(discharge, 1.0 million gallons per day, or 1.6 second-feet).

1918-1922: Maximum stage recorded, 4.10 feet at 5 a. m. December 25,
1920 (discharge, 94 million gallons per day, or 145 second-feet)} minimum
stage, ditch dry, December 4, 1918, and January 16, 1919. .

Diversions.—Ditch diverts water that arises in streams below or passes
Spreckels ditch.

REcuLATION.—Flow regulated by head gates. ‘

OssecT oF sTATION.—The discharge at this station less the discharge at the
Manuel Luis ditch station gives amount of water diverted from Temtonal
lands under water license No. 974.

UriLizaTion.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 15 million gallons per day; extended above on basis of form of previous
curve. 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 intervals of the day. Records excellent.
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Center ditch, at elevation about 500 feet, diverts below all other main ‘ditehes
on the windward side of the crater of Haleakala between Waikamoi and Kailua
streams. It picks up the water from Manuel Luis ditch (see Manuel Luis
ditch at Puohakamoa Gulch, near Huelo) at Waikamoi Stream. At Kailua
Stream|the flow of the ditch is diverted into Lowrie ditch and earried to a point
near Paia where it is used for irrigation of sugar cane.
about 3 miles long and has a carrying capacity of 100 million gallons per day.

Dischatlge measurements of Center ditch at Waikamot,

Center diteh proper is

ar Huelo, Maui, during
the year ending June 30, 19227* - ’ ’

—— =

Discharge
Gage
Date Made by— height Miilion:
: (feet) Second- allo
feet | B8°GmS
! per day
i
b i
Oct. 6| W.C. Renshaw. ool 0.64 4.4 2.9
Feb. 17 || Karl Jetter oo L .94 9.0 5.8
Dischange, in million gallons per day, of Center ditch al Waikamoi, near Huelo,
Maui, for the period July 1, 1921, to Aprdl 30, 1922
Day July | Aug. | Sept. | Oct. | Nov. | Dec. (-{Jan. | Feb. | Mar. | Apr.
T 8.0 24| 45| 134 145|; 86 14| 40 2.2
o 0.5| 55 20 21 4.1 86! 64 321 37 2.6
3 31 19| 66| 31 31 68| 56| 46 6.9
63| 95| 20| 40| 18.0| 52 23 49| 34 6.4
19| 99 29 33| 90| 31 || 48| 58 24
16 62| 24! 30| 58| 32 1B.4] 64 2 16.3
15| 185 22| 31 46] M6|{ 75| 72| 52 16.9
44| 61 251 29| 40! 99! 95| 68| 55 10.4
17| 42| 69| 25| 31 8.5 7.2| 70| 8 15.8
1.6 40| 96 22| 42| 909 52| 68| 58 9.3
1.5 16.4| 24 2.1 2.7 7.6 56 6.4| 55 12.¢
13| & 2.0 18| 45| 180|] 7.0| 65| 43 12.2
1.3 1.8 19 17! 58| 143|157 61| 36 14.2
1.2 6.4 17 16| 32| 2 |'i2| 59| =8 1.8
2 41| 91 L5 20| 22 | 67| 63| 2 9.9
42 36| 102 22| 18| 134! 59| 61| 180 1L4
61 34! 6.2 1.6 1.6 32 5.6 6.4 24 0.5
67 3.2| 3.4 1.4 16| 61 1.8| 62| 168 7.0
67. | 39 2.5 12| 31 31 36 44| 13.0 5.1
58 7.0 3.7 12| 64 18.0.f | 44 41| 1086 6.4
Ta 50| 13.1 L1| 68 12.8 [ 64 23 9.9 8.5
6.4] 6.1 36- Li| 31 8.6 || 49 2 7.6 9.3
47| 3.6 38 7.8| 50 31 40 L8| 67 4.3
3.7 3.4 142]| 54 76 55 20 23 | 62 46
3.6 32| ‘51| 45 73 52 |37 12.4 54] 99
32| 32| 40| 32 49 49 |85 120| &5 3.8
7.8 2.8 54| 16.8| 46 31 |73 13.5 4.8 2.8
6.6 24| 43| 168] 30 0 |7 55 | 41 2
56 24| 31| 28 6.8 20 43t 2.8 31
38 38| so0| 26 56| 103|185 |....._ 2.4 13.4
120 42|..._. 25 e 9,9 i 1204 22 el
I

Nore.--Braced figure shows mean discharge for period indicated, estjm

height record.

ated because of lack of gage~
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“Monthly discharge of Center ditch at Waikamoi, near Huelo, Maus, for the period
July 1, 1921, to April 30, 1922

Discharge Total run-oft
Month Million gallons per day
Second- | Million
feet 1 Acre-feet
: (mean) gallons
Maximum | Minimum | Mean

L2 17.2 26.6 533 1,640
2.4 11.4 17.8 352 1,080
1.7 6.80 10.5 204 626,
1.1 10.3 15.9 318 980
1.6 2.7 35.1 681 2, 090
7.6 24.2 37.4 751 2,300
5.2 25.5 39.5 792 2,430

1.4 10.3 . 15.9 289
2.2 26.2 40.5 813 2,490
2.2 10.6 16.4 319 976
[P IUIURIN RPN F R, 5,050 15, 500

CENTER DITCH BELOW KOLEA RESERVOIR, NEAR HUELO, MAUI

LocaTion.—200 feet Below headgates at spillivay crossing of Kolea reservoir,
half & mile below intake in Waikamoi Stream, and 314 miles by trail east
of Huelo. Prior to May 1, 1922, station was half a mile upstream near
intake in Waikamoi Stream; records not comparable; see “Center ditch
at Waikamoi, near Huelo, Maui.”

RECORDS AVAILABLE.—May 9 to June 30, 1922.

Gage.—Stevens continuous water-stage recorder.

DisCHARGE MEASUREMENTS.—Made from plank just above gage or by wading.

CHANNEL AND coNTROL.—Channel slightly curved in immediate vicinity of
gage, developing into somewhat sharper curve below gage. Bed composed
of rock and hardpan. Control formed by excavated ditch section; may
shift slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 2.58 feet
at 7.45 p. m. May 26 (discharge, 32 million gallons per day, or 50 second-
feet); minimum stage recorded, 0.79 foot for several hours June 30 (dis-
charge, 1.7 million gallons per day, or 2.6 second-feet).

Diversions.—Ditch diverts water that arises in streams below or passes Spreckels
ditch.

REeguraTION.—Flow regulated by head gates and by release of water from Kolea
regervoir. The flow at this station is the same as that at the old station
at Waikamoi except for the occasional addition of water from Kolea
reservoir.

OsjecT oF sTaTioN.—The discharge at this station less the discharge at the
Manuel Luis ditch station gives amount of water diverted from Terri-
torial lands under water license No. 974.

UrinizatioN.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 45 million gallons per day; contains a reversal between 3 and
7 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 con-
siderable fluctuation in stage, by averaging discharge for intervals of the
day. BRBecords excellent.

For a description of this ditch see Cedter ditch at Waikamoi, near Huelo.
No discharge measurements were made at this station during the year.
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Discharge, in million gallons per day, of Center-ditch below Kolea reservoir, neer
«  Huelo, Maui, for the year ending June 30, 1922

NWDOD OIS

Day May June Day May June , Day May | June
5.0 10.3 3.8 2,

9.5 4.7 9.8 5.2 2
4.5 10.3 6.9 2

4.5 6.0 4.3 2

4.8 5.9 8.1 2

2 4.0 5.4 2.7 2
3.8 5.2 2.6 L

4.0 5.0 2.5 1

8.0 4.5 4.7 2.4 1
10.3 4.0 8.9 2.5 L

Note.—Braced figures show mean discharge for periods indicated; estimated from record furnished by
Esst Maui Irrigation Co. because of lack of gage-height record.

Monthly discharge of Center ditch below Kolea reservoir, near Huelo, Maui, for the
year ending June 30, 1922

Discharge r Totsal run-off
Month ' Million gallons per day Second- Million
feet Acre-feet
: ) (mm) gallons B
Maximum | Minimum | Mean
LY O U 47| e | 19 350 1,100
JUDG e eeaan . 6.9 1.7 3.3 5.17 100 ) 308
The period.. ...ooooo_._. A I eees 4,50‘ 1,410

NAILITLIHAELE STREAM NEAR HUELO, MAUI

LocaTion.—200 feet above Wailoa ditch intake, 700 feet above New Hamakua
ditch trail, apd 3 miles south of Huelo, ) :

REcorDps avamLaBLE.—Qctober 8, 1913, to June 30, 1918, and August 6, 1919, to
June 30, 1922. Also at old staff-gage station below New Hamakua ditch
from December 9, 1910, to December 31, 1912,

Gaee.—Stevens continuous,water-stage recorder installed December 13, 1917,
replacing original Barrett and Lawrence water-stage recorder. Datum
lowered 0.50 foot March 20, 1922, to eliminate negative gage heights.

Dlscnqmm MEASUREMENTS.—Made by wading or from footbridge just above
gage. '

CHANNEL AND coNTRoOL.~—One channel at all stages; straight for 100 feet above
and below gage. Stream bed, very rough and steep. Banks, steep and
high and covered with dense vegetation. Control, concrete and large
boulders; permanent.

ExTREMES OF DIsCHARGE.—Maximum stage recorded during year, 5.23 feet at
2 4. m. February 1 (discharge, 940 million gallons per day, or 1,450 second-
feet); minimum stage recorded, —0.29 foot from 3 to 10 p. m. July 14 (dis-
charge, 1.5 million gallons per day, or 2.3 second-feet).

1913-1922: Maximum stage recorded, 6.3 feet at 6.30 p. m. May 1, 1916
(discharge, from extension of rating curve, 1,800 million gallons per day, or
2,780 second-feet); minimum stage recorded, —0.52 foot from 11 a. m. to
7 p. m. July 14, 1920 (discharge, 0.45 million gallons per day, or 0.7 second-
foot). :

Diversions.—Low flow of left branch of stream diverted above station by Old’
Hamakua ditch from about March 1, 1918, to February 28, 1922.

RecuLaTION.—None.
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©OBJECT OF STATION. —To determme feasibility of additlonal ‘diversions or flood
storage. Also to assist valuation appraisers in relation to Terntorla.l water
license to ditch company.

UriLization.—Ordinary flow is diverted by ditches of East Maui Irrigation Co.
for irrigation of sugar cane. ,

'ACCURACY —Stage-discharge relation permanent. Rating curve well defined
between 0.5 and 80 million gallons per day. Operation of water-stage re-
corder unsatisfactory at times. Daily discharge ascertained by applying to
rating table mean daily gage height obtainéd frorh recorder graph by inspec-
tion, or for days of considerable fluctuation in stage, by averaging discharge
for intervals of the day. Records good except those estimated.

Discharge measurements of Nailiilihaele Stream near Huelo, Maui, during the year
ending June 30, 1922

Discharge Discharge
Dat Made b; l??gﬁt D Made b !(1} t}ggl‘:

ate ade by— 3 o ate ade by— el ST
(feet) [Second- 1\/{‘111111011 (feet) |Second- l’gﬁlmn
feet gations feet gallons
per day per day
Oct. 4| W.C.Renshaw.| 0.08 10.1 6.5 Feb. 18| S.B. Hall____..| 0.18 19.8 12.8
Jan. 6 (S.B.Hall._____ .31 26.5 17.0 {| June 26 | Karl Jetter____. e 38 4.8 3.1

@ Gtage datum lowered 0.5 foot Mar. 20, 1922,

Discharge, in million gallons per day, of Nailiilihaele Stream near Huelo, Mai,
for the year ending June 30, 1922

‘ July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
19.5 4.8 15,6 | 17.8| 17.2| 159 85| 156 10.8
6 39 41 9.5 13.0 | 13.0| 88 10.3 | 15,1 10.3
22 . 8.8 37 52 11.6 | 70 -1 16.5) 19.7 9.4
7.91 13.5 3.8 7.3 15.6 | 40 17.3 | 41 60 16.2 ] 31 8.2
3.3| 13.0 6.1 7.0 121 22 56 30 68 32 7.6
2.5] 10.3 5.8 581 10,31 23 23 22 31 19.4 7.0
2.2 14.1 4.5 6.4 9.0] 14.61 146 | 20 149 28 18.3 6.7
551 9.8 4.1 6.1 8.2 12,6 | 17.8 | 17.2} 157 21 32 7.0
2.6 7.9 7.3 48 7.6 11,2 13.57 46 121 19.4 | 16.2 7.6
2.5 7.0 6.1 4.3 7.3 9.4 12,1 42 176 27 17.2 6.7
24} 11,2 4.1 4.0 8.1 9.8 32 127 37 15,6 6.4
1.8 33 3.7 3.7 7.0 85 i 37 74 40 13.5 12.7
2.2 | 11.8 3.4 3.5 9.4 22 54 50 12.1 12.6
16 9.4 3.4 3.2 7.0 189 | 40 32 18.0 7.0
47| 7.6] 7.4] 30| 58 g | 167 82| 26 ] 103 58
24 6.7 85 5.0 5.3 15.1 32 9.8 5.3
36 5.8 8.2 3.3 4.8 13.0| 31 23 9.4 5.2
55 5.3 5.5 2.6 4.5 12.6 } 22 19.4 9.4 4.8
50 38 4.1 251 M 50 121 ] 19.4| 17.2 9.4 4.6
30 9.4 4.3 2.3 108 11.2) 183 16.7] 13.5 4.8
40
13.0 9.0 8.1 2.1 | 207 40 17.2 | 16.7 9.0 5.2
10.8 9.81 23 2.0)129 23 15.6 | 18.9 8.2 4.5
8.5 7.3 20 1281 63 18.3| 14.6| 156 121 4.5
7.8 6.4 } 14 62 69 30 13.0] 17.2 | 13.0 4.1
7.0 5.6 47 120 100 32 12.1] 21 10.8 3.8
- 5.5 53 120 97 85 1.2 146 26 3.5
21 4.8 15.6 | 60 38 97 10,8 13.0| 20 3.4
11.6 4.0 8 31 23 156 8! 48 30 3.3
43 3.8 21 20 24 a8 9.4} 51 17.2 3.2
24 7.3 25 17.8 | 18.9 | 144 85 17.8| 13.5 3.2
18.5 9.0 (... 26 eeaeeee 17.8 | 280 T |oooeeen 121 .

Nogz —~Braced figures show mean discharge for periods indicatéd, estimated because of lack of gage-height
record. .
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Monthly discharge’of Nuiiilihuele Siveam metr “Huwold, Mo, for-the-year ending

- June 80; 1982
AT Discharge Total run-off
Month . Million gallons da;
e Second- | Million
fest Acre-fest
) (mean) gallons
‘Magimum | Minimum | Mean ’
13.8 214 428 1,310
11.8 18.3 366 1,120
7.34 11. 4 220 676
12.0 18.6 371 1,140
41.3 63.9 1,240 3,
44.3 - 68.5 1,370 4,210
42.8 66.2 1,330 4,070
42.0 65.0 1,180 3,610
49.6 76.7 1,540 4,720
25.7 39.8 772 2,370
16.3 25.2 504 1,
6.31 9.76 189 581
26.0 40.2 9, 500 29, 200

, KAILUA STREAM AT HAIKU-UKA BOUNDARY, NEAR KAILIILI, MAUI

LocaTioN.—At trail crossing 100 feet above Haiku-uka boundary line and 114
miles by horse trail southeast of Kailiili.

RECORDS AvaILABLE.—July 11, 1918, to June 30, 1922.

Gaee.—Stevens continuous water-stage recorder.

DrecusRGE MEASUREMENTS.—Made by wading or from footbridge just below
gage.

CHANNEL AND coNTROL.—One channel at all stages; straight for 25 feet above
and 50 feet below gage. Right bank, low; left bank, steep. Control for
low stages is concrete slab, 1.5 feet thick, across stream 15 feet below gage;
permanent. Control for high stages is crest of falls 100 feet below gage;

_ may shift. '

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 9.53 feet at
1.30 p. m. November 22 (discharge, about 275 million gallons per day or
425 second-feet); minimum stage recorded, 4.18 feet June 27-30 (discharge,
0.02 million gallons per day or 0.03 second-foot).

1918-1922: Maximum stage recorded, 9.6 feet January 16, 1921 (discharge,
about 500 million gallons per day or 770 second-feet); minimum discharge,
0.002 million gallous per day or 0.003 second-foot, occurred at 2.20 p. m.
July 13, 1920 and 1 a. m. and 1.50 p. m. December 22, 1919.

Divessrons.—None.

ReaquraTioN.—None

Ozsecr orF sTATION.—To determine discharge of stream at boundary between
fee simple lands above and Territorial lands below.

UTinizaTioN.—Water picked up by East Maui Irrigation Co.’s ditches for
irrigation of cane lands.

Accuracy.—Stage-discharge relation permanent. Ratihg curve well defined
below 80 million gallons per day. Operation of water-stage recorder satis~
factory. 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...  Reecords-good.



%

Miliion

gallons

per day

E

Failiil

Digsherze

feet

Second-

ﬂ%

(feet)

G

ku-uka boundary, near

XX

er day, of Kailua Siream at Hatku-uka boundary,

aui, for the year ending June 30, 1922

Made by—

® 1
m G e e e e e SEEESORERES :
. H
i . - .t
) T b
B | Benoon woBSB oS8 AoiBal
- O ‘wiied woote et PRSI
= - 1
. w
W Ml%41 NOWms SO ®NNo© %ﬁﬁﬂﬁ
< R e I T e R r R T
El T BN VBHONO POTFRH Snann
.......... I
2 | fdd¥y eppgr e He-sd
T
£ o 0 Ade CONEL ©OMOEN wa i
[ ~ w i e T g S
8 3 — - ORI
m NNO N NNEOD PRvww voaos 0 w
3 Ll > Bk s warcloied %%M&mm
H] ~o0 0 ODRwW N @ A WO N LowvSe
a ciriged S l%mw5 Srnded cd-gume $8£3Zl
0
3 o ~Ow wRMAo BRI[8 «wk- orw |
.......... .
7z | Heised ¥ ¥88E/ BREW |
€ AB8al BS8al~« ~~nB88 88888 88~ © woowwon
..... MM LTRSS REERE OERD St it ot
=] < ~eg geidads
< T
= - P 11%12 e QU D00 O %%%%% h
m = e PN AN IO AN 1

Maui, during the year ending June 30, 1922

near Kailiili,

SURFACE WATER SUPPLY OF HAWAII, 19211922
July | Aug.

Day

Date

Divclitirge measurements of Kailua Stream at Ha

Sept. 29 | W. C. Renshaw.____.__...

Feb. 16 | 8. B.Hall...._._...__.
Discharge, in million gallons

152

s

NorE.~Braced figures show mean discharge for periods indicated, estimated by mnipuisoqwimﬂow of”

adjacent streams, because of lack of gage-height record.
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Monthly discharge of Kailua Stream at Hatku-uka boundary, near Kailitli, Maui,
for the year ending June 30, 1922

Discharge Total run-off
Month ion r g
Million gallons per day nd-
Million
feet Acre-feet
(mean) gallons
Maximum | Migimum | Mean

»
23 0.08 2,63 4.07 815 250
7.1 .1 .858 1,33 26.6 82
7.9 .05 . 547 . 846 16.4 50
25 .05 2.40 3.71 74.4 228
126 .1 19.6 30.3 589 1,800
105 1.2 16.6 25.7 516 1,580
103 .45 16.6 25.7 516 1, 580
71 .6 1L8 18.3 330 1,010
87 16 16.0 4.8 497 1,520
iL1 .15 1 3.03 59.0 180
4.9 .05 .611 .45 19.0 58
05 .02 . 046 L0711 1.38 4
126 02 7.47 1.6 2,730 8,340

KAILUA STREAM NEAR HUELO, MAUI

LocATioN.—About 400 feet above Wailoa ditch intake and 1 mile south of Huelo.

RECORDS AVAILABLE.—December 8, 1910, to June 30, 1918, and July 1, 1919, to
June 30, 1922,

GacE.—Stevens continuous water-stage recorder installed March 7, 1918, replac-
ing Barrett and Lawrence water-stage recorder installed October 8, 1913, at
same location and datum as original staff gage.

DiscEARGE MEASUREMENTS—Made by wading or from footbridge at gage.

CHANNEL AND coNTROL—Channel at gage is a large, deep pool with high, sloping
banks, at foot of low waterfall. Control at outlet of pool is solid rock ledge
and large boulders; seldom shifts.

EXTREMES OF DISCHARGE.—Maximum stage during year, estimated about 10.5
feet at about 2 a. m. February 1 (discharge, about 1,500 million gallons per
day or 2,300 second-feet); float washed out of well at gage height about 8.5
feet. Minimum stage recorded, 0.67 foot from 4 to 7 a. m. July 15 (dis-
charge, 0.25 million gallons per day or 0.4 second-foot).

1910-1922: Maximum stage recorded on February 1, 1922; minimum stage
recorded, 0.57 foot from 3 to 4 a. m. June 27, 1921 (discharge, 0.07 million
gallons per day or 0.11 second-foot).

Diversions.—Nearly all low-water flow dlverted by Old Hamakua ditch above
station from Febrary 5, 1918, to February 28, 1922,

REguLATION.—By diversion only.

OriecT or sTATION.—Data valuable in connection with Territorial water leases
to ditch company.

UrirLizaTtioN.—Ordinary flow of stream is diverted by ditches of East Maui
Irrigation Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined below 350 million gallons per day. Operation of water-
stage recorder unsatisfactory during most of year. Daily discharge ascer-
tained by applying to rating table mean daily gage beight obtained from
recorder graph by inspection or, for days of considerable fluctuation in stage,
by averaging discharge for intervals of the day. Records good for periods
during which recorder operated.
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Discharge measurements of Kailua Siream- near Huelo, Maui, during the year
ending June 30, 1922. -

Discharge Discharge
Dat Made b x??ggﬁt Date Made b et
ate ade by— e ; a e Dy— €18

(foet) | Secondd M 110},1 (feet) | Second- I»;Ililllion

‘ feet | S2IlODS foot | 22llons
per day per day

&ct. 3| W.C. Renshaw.| 1.35 5.4 3.5 Feb. 17 | 8. B, Hall._____ 1.54 5.1 3.3
D{:c.‘ 31 { Karl Jetter..._. 1.80 | 21..6 14.0 || June 26 |._._. do. ... .93 1.5 .95

Discharge, in million ?}allons per day, of Kailua Stream near Huelo, Maui, for th‘é
year ending June 30, 1922 : :

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
SO L4 } 55 7.1] 111|360 | 32 Le| 50| 24
9l LTI 14 sy S5 45| 0.2 }85 1B.5| L7 48| 22
R 16 5] 38 101 7.8 64 33| 74| 21
4TI 2.0 4l 24 90 | 34 | 31 | 3 38| 181 L9
5.l 4 13 24 |28 | 139|129 | 2 | 65| 18
[ .3 L7 57| 28 | 13| 89les | 15| 87| L6
7LD 3 09 18] 92| 73|28 | 14| 73| 18
I 3| 40 5 7.5] 100 6.0/ 27 82| 81| 1.8
I :3 L1y e 60| 82 148 | 22 53| 17
1002700000 3 47| 698 a7 | 18| 45! 18
1) IR .3 28] 36| 53(%% |ue | 149] s3] 16
12T 3l 181 | 5.2 46 | 139 44| 20
FE '3 381 | 10.5 23 | 153] 36| 24
14T 3 149 | 11 1B3.5] 97| 38{ 16
15,10 5.9 | 15 3 5.8 97| 71| 31| 15
16 eeeeeeee 18|} 29f 3¢ 12) 183| 48l 38| w3l 75! 26| 12
[ 31 1ol 91 52 95| 711 24 12
1820000 oo 4] is)168 9.7 88| 52| 24| 12
19 T 72 198 |81 | 20 52| 42| 23| 11
. 32 7.3 200 | 16.4 30 . £7| 49| 34| 11
D I 71| 7 318 | 1.7 132 2] 72| 24| 11
29 1T 8.0 368 | 10.0| 71 36| 77| 22| ri
F- S 28| 2 186 | 24 | 58 . 32| 58| 28] 10
24T 29| 22| oslrss |18 lais | 28 [l 281 47| 38| Lo
25 [T 17| 47 208 125 | B4 25| 63| 29 RS
%o, 16| 34| 47 |20 (m2 | 7w 24| 40| 7.4 .0
b S L1 72 183 21| 32| 75 0
98 11T N1 R 18.4] 153191 |213 19 a1 7.3 8
29 1T I 15 7 2 9.5-160 41 | .. 1o 30 51 8
39 I 21 71| 129 | 27 18| 64| 32 8
ES EXE R ORI | R S 14.2 | 480 16 o2

NoTE.—Braced figures show mean dischar(gaerfor periods indicated, estimated by comparison with flow
at station on this stream at Haiku-uka boundary and at stations on adjacent streams.
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Monthly discharge of Kailua Streamgnearggg uelo, Maui, for the year ending June

* TN

Discharge - [ Total run-off
.
» Mt?nth Million gallons per day - Second- | nrimion w!
feet gallons Acre-feet
Maximum | Minimum | Mean | {mean)

10.7 168 | #3833 Y
Tar| u4c| " ’%
3.38 528 L 311
L1 17.2 344 1, 060
I 0 I P ¢
57.3 | . 887" T80 g
36.3 56,2 1,020 3,120
53.8 82.9 1, 660 , 100
9. 57 14.8 287 881
5.38 8.32 167 512
1.42 2.20 42.7 131
27.2 ' 42.1 9,920 30, 500

OLD HAMAKUA DITCH AT EAILUA, NEAR HUELO, MAUI

LocaTioNn.—250 yards above intake of penstock to hydroelectric plant on Old
Humakua ditch, 134 miles southwest of Kailua on left side of valley, and 83
feet above bed of Kailua Stream.

RECORDS AVAILABLE. ——July 22, 1919, to January 31, 1922, when station wase
discontinued.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from plank footbridge.

CHANNEL AND cONTROL.—Channel excavated in gravel and hardpan; straight for
10 feet above and 75 feet below station. Control is ditch bottom; fairly
permanent.

EXTREMES OF DISCHARGE.—1919-1922:Maximum stage recorded, 3.22 feet at
4 a. m. January 7, 1921 (discharge, 24 million gallons per day or 37 second-
feet); minimum discharge, no flow, at gage height 0.43 foot at 11 a. m.
December 13, 1921 (probably caused by break in ditch above station).

DiveErsioNs.—None.

REGuLATION.—By head gates.

OBJsECT OF sTATION.—In conjunetion with the two stream stations, this station
gives the total flow of Kailua and Nailiilihaele streams.

UriLizaTioN.—Water used for power, domestic, and other purposes at Wa.lloa
ditch camp.

Accuracy.—Stage-discharge relation not permanent. Rating curves falrly well
defined. Operation of water-stage recorder unsatisfactory. Records
generally good when water-stage recorder was operating.

Old Hamakua ditch diverted from all streams on the windward side of the
crater of Haleakala, below Wailoa ditch and west of Nailiilihaele Stream. The
water was carried to a point near Paia and used for irrigation of sugar cane.
0Old Hamakua diteh proper was about 16 miles long and had a carrying capacity
of 25 million gallons per day. It was abandoned west of Halehaku upon the
completion of Kauhikoa ditch (see Kauhikoa ditch at Opana weir, near Huelo,
Maui) and the rest was abandoned after Wailoa ditch was put into operation.
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Discharge measurements of Old Hamakua ditch at Kailua, near Huelo, Maui,
during the year ending June 30, 1922

Discharge
. Gage
Date Made by— helght Million
Second-
Teet gallons
per day
Aug. 19 | J. B, SteWaIrt ..o e ———— 1.28 8.7 5.6
Oct. 3| W.C, RenshaW. . iececees 1.06 7.0 4.8
Jan. 7 | Karl Jetter... : . - 1.19 7.4 4.8

Discharge, in million gallons per day, of Old Hamakua ditch at Kailua, near Huelo,
Mauz, for the perio July 1, 1921, to Jan. 31, 1922

Day July | Aug. | Sept. { Oct. | Nov. | Dec. | Jan
5.8 7.6 4.7 4.5 8.7 4.9
5.5 8.5 4.7 5.0 6.7 4.9
8.5 8.5 4.7 4.6 7.2 4.8
8.5 8.0 4.5 4.6 7.6 5.0
7.6 8.5 4.6 4.6 7.2 5.0
8.2 8.5 4.8 4.6 7.2 4.9
5.4 8.5 - 4.5 4.4 5.0 8.7 4.7
8.2 8.5 4.6 4.3 6.7 4.7
5.6 8.5 4.5 4.3 6.7 4.7
5.0 9.5 4.6 8.7 4.2
4.8 10.5 4.6 8.7 4.3
4.3 7.7 4.5 7.0 4.2
4.3 .6 4.4 3.9 4.6
3.9 15 4.3 4.7 6.7 4.4
6.2 2.5 4.5 4.7 57 4.3
8.5 4.3 4.5 4.0 4.7 5.4 4.3
8.5 5.0 4.4 ' 4.7 5.8 4.3
9.0 4.9 4.6 4.6 6.7 4.3
8.5 5.2 4.5 5.5 5.5 5.0
8.0 3.3 4.4 6.7 4.9 5.1
7.6 .9 4.8 8.5 4.8° 5.8
7.8 3.9 51 10.5 4.4 5.4
7.6 4.9 5.2 7.6 4.9 5.2
7.6 4.9 5.0 8.0 6.2 50
7.6 4.7 4.9 6.7 58 5.3
7.8 4.7 4.9 8.0 58 5.5
7.6 4.7 4.9 5.5 7.8 5.2 6.2
7.6 4.6 4.8 8.7 4.8 8.7
8.0 4.6 4.7 6.7 4.8 5.6
8.0 4.6 4.6 6.7 4.4 5.8
7.6 4.7 _— 4.4 8.7

* NoTE.—Braced figures show mean discharge for periods indicated; estimated by comparison with flow
at station on Kailua Stream at Haiku-uka boundary because of lack ‘of gage-height record.
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Monthly discharge of Old Hamakua ditch at Kailua, near Huelo, Maui, for the
period July 1, 1921, to Jan. 31 1922

Discharge Total run-off
Month illi
ont| Million gallons per day nd- Million
feet gallons Acre-feet,
Meaximum | Minimum | Mean | (28D)
214 658
177 544
140 429
141 433
176 529
183 561
156 479
1,190 3,640

HOOLAWALIILII STREAM NEAR HUELO, MAUI

LocatioN.—400 feet above New Hamakua ditch crossing and 4 miles by trail
west of Huelo.

RECORDS AvAILABLE.—April 6, 1911, to June 30, 1922.

" Gage.—Stevens continuous water-stage recorder installed June 19, 1914, at
same location and datum as original staff gage. Datum lowered 0.52 foot
May 14, 1922.

Di1sCHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL aAND coNTROL.—Channel at gage is a pool about 100 feet long and 20
feet wide formed by concrete control about 20 feet long at brink of falls
over which water makes a drop of about 50 feet. Banks slope gently and
are covered with dense growth of vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.82 feet at
11 a. m. November 21 (discharge, about 485 million gallons per day, or 750
second-feet); minimum stage recorded, 0.10 foot from 3 p. m. July 14 to
1.a. m. July 15 (discharge, 0.70 million gallons per day, or 1.1 second-feet).

1911-1922: Maximum stage recorded in November, 1921; minimum stage
recorded, 0.02 foot at 9 p. m. December 11, 1919 (discharge, 0.5 million
gallons per day, or 0.8 second-foot).

DiversioNs.—None.

RecuLaTioN.—None.

OBJECT OF sTaTION.—To0 furnish data for appraisal of water value under Terri-
torial lease to ditch company.

UriLizaTioN.—All water during low and medium stages picked up by dltches of
East Maui Irrigation Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed May 14 owing to change in gage
datum, and also a considerable change in high-water rating was assumed
to have occurred on that date. The change in high-water rating was prob-
ably brought about by encroachment of vegetation during the early summer
assumed to become effective shortly after the rise of May 8. Rating curve
used prior to May 14, fairly well defined below 20 million gallons per day;
curve used subsequent to that date, well defined below 25 million gallons
per day. Operation of water-stage recorder satisfagtory. 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 the day. Records
good.

¢ 66289—26+—wsp 556——11
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Discharge measurements of Hoolawaliilii Stream near Huelo, Maui, during the
© year ending June 30, 1922
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for the year ending June 30, 1922

Discharge, in million gallons per day, of Hoolawal

May | June

Apr.

Jan. | Feb. | Mar.

Dec.

Nov.

Oct.

Sept.

July | Aug.

Day

) [ S

Nore.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-

height record, by comparison with flow of adjgaeent streams.
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Monthly discharge of Hoolawaliilii Siream near Huelo, Maui, for the year ending
June 30, 1922

Discharge Total run-off
Month Million gallons per day
Sefce%ltld. Million | 5 o1 ot
ons
Maximum | Minimum | Mean (mean)

0.9 3.73 5.77 116 355
2.7 5.45 8.43 169 518
1.9 2,60 4.02 71.9 239
17 4.18 6.47 130 398
2.4 17.9 27.7 537 1, 650
2.7 16. 4 25. 4 507 1, 560
3.7 16.8 26.0 521 1,600
3.0 13.1 20.3 366 1,130
1.7 17.6 27.2 546 1,670
L9 3.27 5.06- 98. 2 301
1.8 2.49 3.85 77.2 237
1.4 1.60 2.48 48,1 147

.9 8.75 13.5 3,190 9, 800

HOOLAWANUI STREAM NEAR HUELO, MAUI

Locarion.—200 feet above intake of Wailoa ditch and 5 miles by trail west of
Huelo at elevation of 1,240 feet.

REcorps AvaiLABLE.—December 12, 1910, to June 30, 1922.

Gage.—Stevens continuous water-stage recorder, installed June 20, 1914, 200
feet upstream from original staff, which it replaced.

Di1scHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND cONTROL.—Stream drops over a low waterfall into a large circular
pool with gently sloping banks. Control at outlet of pool composed of
boulders; shifts during severe floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.40 feet at
3 a. m. February 1 (discharge, about 550 million gallons per day or 851
second-feet) ; minimum stage recorded, 0.05 foot at midnight June 30, 1922
(discharge, 0.55 million gallons per day, or 0.85 second-foot).

1910-1922: Mazximum stage recorded in February, 1922; minimum stage
recorded, —0.19 foot at 7 p. m. October 25, 1917 (discharge, 0.15 millien
gallons per day, or 0.2 second-foot).

DrivErsioNs.—None.

ReauLaTION.—None.

Ossucr or statioN.—To furnish data for appraisal of water value under Terri-
torial lease to ditch company.

UriLization.—All water during low and meditm stages picked up-by ditehes of

' East Maui Irrigation Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by flood of January 31, and by
construction of an automatic gate pipe-line intake February 9-20. Rating
curve used July 1 to January 30, well defined between 0.5 and 40 million
gallons per day; curve used January 31 to February 20, poorly defined;
curve used February 21 to June 30, fairly well defined for ordinary stages.
Shifting-control method used February 9-20. Operation of water-stage
recorder satisfactory. Daily discharge ascerfained 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 during which shifting-control method
was used. Records good except phose for February.
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SURFACE WATER SUPPLY OF HAWAII, 1921-1922

Discharge measurements of Hoolawanui Stream near Huelo, Maui, during the year

ending June 30, 1922

Discharge Discharge
Date Made by— | Mintion Made by— Secand- Million
gallons feet gallons
per day per day
Aug. 14 | W, C Renshaw. 5.9 3.8 25.5 16.5
Oct. 13 2.0 1.3 6.8 ‘4.4
Nov. 17 4.5 2.9 1.0 .85
Jan. & 16.7 10.8 1. 06 7

4 Engineer for East Maui Irrigation Co.

Discharge, in million gallons per day, of Hoolawanui Stream near Huelo, Maut, for

the year ending June 30, 1922

Day Oct. | Nov. Jan. | Feb. | Mar. | Apr. | May | June
) B 6.1 2.4 7.6 10.3 8.6 115 17.5 2.9 3.9 1.8
. 1.7 2.2 5.5 9.6 8.1 7.21 66 12.3 3.0 3.5 1.8
R 7.6 2.1 16.2] 21 6.4 47 4 3.3 4.1 1.7
L S 6.0 2.0 2.9 8.8 173 14.1| 29 23 3.3 6.1 .16
[ S ——— 5.6 2.4 2.7 6.6 1222 153 22 .| 57 9.2 6.6 1.5
[ . 1.1 5.0 2.3 2.6 58| 1.4 10.0| 17.3| 62 6.0 4.8 L6
S L0 52 2.0 2.8 5.6 8.1 7.6 | 13.7| 61 5.0 4.6 14
- S 1.3 4.6 1.9 2.6 5.2 6.2 7.8| 12.0] 64 T4.1 6.7 L4
[ SR L0 4.0 2.0 2.4 5.0 5.5 6.4 17.3{ 49 4.9 4.1 L6
0.l L0 3.7 2.0 2.2 4.6 4.9 56| 17.3| 69 5.7 4.4 L3
) & DO, L0 4,2 L8 2.0 4.1 4.3 50( 14.8| 54 7.2 4.0 L2
12 .9 8.5 1.8 1.9 41| 39 521 1.3 32 7.9 3.5 L6
13 . .9 5.0 1.6 1.8 4.0 | 142 6.81 13.7| 24 9,5 3.3 L5
14 . .8 4.5 1.8 1.8 3.5 67 6.4) 1.8 150) 7.8 3.2 1.2
15 e 18 3.8 17 1.7 3.2 27 4.5 10.4| 1.9 7.0 3.0 L0
16 s 2.9 3.6 L8 2.3 3.0 45 9.2 10.2 7.4 2.7 1.0
17 s 6.2 3.5 2.0 1.9 2.8 4.5 8.7 10.0 6.6 2.6 1.0
18 e 16.0 3.2 1.8 1.8 2.6 58 8.1 8.5 5.9 2.4 .8
19 o 14.8| 10.5 1.6 L7 38 9.9 7.5 7.3 5.3 2.4 .8
20 . 11.0 4.6 15 1.7 62 4.2 7.2 6.6 50 2.7 .8
5.2 4.3 1.8 1.6 | 146 30 111 6.0 4.6 2.3 Lo
4.5 4.1 3.9 1.6 | 118 20 7.3 5.4 4.9 2.0 .8
3.8/ 36| 46| 23| 58 179 60| 50| 45| 24 .8
3.6 3.4 4.0 15.8| 49 14.4 7.0 .4.6 4.5 2.4 .8
3.4 3.2 3.0 149 | 71 17.9 6.9 4.1 4.8 2.3 .7
3.0 3.0 2.8 1.6 90 23 5.3 3.8 4.0 2.9 .7
5.2 2.8 6.4} 52 64 4.9 3.3 3.6 2.8 T
3.8 2.6 5.6 25 82 44 3.3 5.7 2.9 7
8.7 2.6 6.0 16.3 31 ... - 3.2 9.9 2.5 .6
6.8 3.0 8.9 122 93 3.0 4.3 2.2 .8

5.0 31 10.8 1o ... 140 29 20

Nore.—Braced figures show mean discharge for periods indicated, estimated by comparison with flow of
adjacent streams because of lack of gage-height record.
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Monthly discharge of Haolowanui Siream near Huelo, Maut, for the year -ending
June. 30, 1922

Discharge Total runv?oﬂ
h I
Mont Million gallons per day Second- | primion i
feet gallons Alere-foet
b
Maximum | Minimum | Mean (mean) o
0.8 3.99 6.17 124 380
2.6 4,73 . 7.32 146 450
L5 2.27 3,51 68.2 209
1.8 4.48 6.93 139 426
2.6 27.9 43.2 838 2, 570
4.3 21.7 42,9 858 2,
4.5 22,2 34.3 689 2,110
4.9 19.9 30.8 558 1,710
2.9 2L 4 33.1 663 2,040
2.9 5.59 8.65 168 515
2.0 3.40 b.26 105 . 323
.6 L13 L7 33.9 104
.6 12.0 18.6 4, 300 13, 500

HONOPOU STREAM NEAR HUELO, MAUI

LocaTioNn.—200 feet above New Hamakua ditch crossing and 6 miles west of
Huelo, at elevation 1,250 feet.

REecorDs AvAarLABLE.— December 12, 1910, to June 30, 1922.

GaeE.—Stevens continuous water-stage recorder, installed June 19, 1914, at
same site as original staff gage. )

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND coNTROL—One ¢hannel at all stages; straight for 50 feet above
and below gage. Right bank is overflowed during floods; left bank, steep
and high. Control, an old iron weir set in concrete; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.50 feet at

3.25 a. m. February 1 (discharge, 658 million gallons per day, or 1,020
second-feet) ; minimum stage recorded, 0.08 foot from noon to 7 p. m. July 14
(discharge, 0.2 million gallons per day, or 0.3 second-foot).

1910-1922: Maximum stage recorded in February, 1922; minimum stage
recorded, 0.05 foot from 2 to 8 p. m. July 14, 1920 (discharge, 0.15 million
gallons per day or 0.23 second-foot).

Diversions.—None.

ReGcuLATION.—None.

Ossecr or sTATION.—To furnish data for appraisal of water value under Terri-
torial lease to ditch company.

UriLizaTioN,—Ordinary flow is diverted by ditches of East Maui Irrigation Co.
for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed March 7. Rating curve used prior
to March 8, well defined above 1 million gallons per day; curve used sub-
sequent to March 7, well defined below 25 million gallons per day and fairly
well defined above that point. Operation of water-stage recorder satis-
factory. 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 excellent,
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SURFACE WATER SUPPLY OF HAWAIL, 1921-1922

July | Aug. | Sept.

do

W. C. Renshaw.

4
- Day

Date

162
Discharge measurements of Honopou Stream mear Huelo, Maui, during the year

Discharge, in million gallons per day, of Honopou Stream near Huelo, Maui, for |

Feb. 13 | Karl Jetter

Oct.
June 27

.

16

ted, because of lack of gage-

AMal

Note.—Braced figures show mean discharge for fpenods indicated; esti

height record, by comparison with records of flow of adjacent streams.
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- Monthly discharge of Honopou Stream near Huelo, Maui, for the year ending June

30, 1922
Discharge . Total nm—oﬁ
h .
Mont] Mtllion gallons per day Second- | nzimion o
feet gal Acre-feet
Magimum | Minimum | Mean | -(0€81)

July - 5.0 0.3 1.26 1.95 39.0 120
August___ ... 4.7 1.1 1.92 2.97 +59. 4 183
September. ... ... 1.6 .5 .78 1.21 2.5 72
tob 4.4 .6 151 2.34 46. 9 144
November_ .. .. ... 80 1.1 10.6 16.4 319 976
64 2.4 1IL7 18.1 364 1,110
RS o R 113 2.0 10.6 16. 4 - 329 1,010
February .o cooceaoeae . 82 2.1 9,76 15.1 273 839
Mareh_ ... . 40 1.2 10.6 16.4 328 1,010
April - - 3.4 11 1.61 2.49 48.3 148
May - 2.9 . .8 1.08 1.67 33.4 103
June. .6 .4 .45 .7 13.8 42
The Year. - o oeoeeecoemeeeee 113 .3 5.14 7.96 1,880 5,760

NEW HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUI

Locarion.—600 feet below Honopou Stream crossing, 15 feet, above tunnel
portal, and 7 miles by road and trail west of Huelo. ’

REcorps avarLaBiuB.—May 14, 1921, to June 30, 1922. January 25, 1918, to
May 13, 1921, from station 300 feet upstream. Records comparable.

Gaee.—Stevens continuous water-stage recorder.

DiscaaRGE MEASUREMENTS.—Made from lehua logs across diteh just above gage.

CHANNEL AND CONTROL.—Sides and bottom of diteh, composed of hardpan;
fairly smooth. Channel, straight for 25 feet above and about 1,000 feet
below station. No well-defined control; stage-discharge relation affected
by deposition of mud and gravel on ditch bottom and by caving of tunnel
roof,

EXTREMES OF DISCHARGE.—Maximum stage recorded during.year, 6.15 feet at
2.40 a. m. February 1 (discharge, about 124 million gallons per day or 192
second-feet); minimum stage, —0.07 foot from 2 to 6 a. m. June 27 (dis-
charge, 0.5 million gallons per day or 0.77 second-foot).

1918-1922: Maximum and minimum stages for period of record were
recorded in 1922,

Drversions.—Diteh receives small amount of seepage and, during floods, the
waste water from Wailoa ditech intakes.

RecuLaTioN.—Flow regulated by gates.

OBJEcT OF sTATION.—To determine amount of water diverted from Territorial
lands above to fee simple lands below. M

UrinizatioN.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Standard rating curve
well defined below 90 million gallons per day. Indirect method for shifting
control used October 27 to June 7. 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 intervals of
the day, or by the indireet method for shifting control. Records good
except those for period during ‘which shifting-control method was used,
which are fair.
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New Hamakua ditch, at elevation about 500 feet, diverts from all streams
on the windward side of Haleakala, below Wailoa ditch, between Waikamoi
and Halehaku streams inclusive. The water is carried to a point near Paia
where it is distributed for the irrigation of sugar cane. The system comprises
about 14 miles of main ditch and has a carrying capacity of 75 million gallons
Jper day. Upon completion of Wailoa ditch New Hamakua ditch was abandoned
west of Halehaku and became a storm-water ditch east of Halehaku.

Discharge measurements of New Hamakua ditch at Honopou, near Huelo, Mauz,
during the year ending June 30, 1922

Discharge Discharge
Date Made b l??gﬁt Dat Made b, I?agﬁt
a e by— elg] e e by— eig +

(feet) | Second-| Million (fect) | Second-| Million

feot per day feet per day

Aug. 14 | W.C.Renshaw | 4.04 | 123 79 Jan. 6 E.M. Pickop..| 2.16| 24.6 15.9
Oct. 14 |.____ [o (P, 108 15. 4 10.0 || Feb. 27 | Karl Jetter..... 2.08 18.1 1.7
Dec. 6| E. M. Pickop..| 1.78 9.4 6.1 | May 15 |--__. i 1) M .82 4.8 3.1

Discharge, in million gallons per day, of New Hamakua ditch at Honopou, near
Huelo, Maus, for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June
36 87 18.4 1 18 7.3 9.6 65 26 9.6 5.6 0.9
38 96| 57 42 15 11 7.9 30 26 9.8 6.2 .8
63 93| 52 19.2 | 46 22 6.8 13 42 9.6 7.3 .8
63 87| 52 15.2 | 12 14 19 7.9 36 10 17 .7
49 87! 66 14. 4 6.1 18 20 7.9 585 22 18 7
41 81| 66 15 6.8 12 13 7.31 26 15 11 .6
36 84| 60 18.0 7.9 10 10 7.3 26 18 8.5 1.0
54 781 57 15.2 85} 10 10 7.3] 28 14 a8 L7
44 78| 66 14 6.7 9.6 9.6 91| 22 12 7.9 1.0
38 78| 66 13 5.4 7.9 9.1 7.9 26 13 5.9 1.0
38 84| 60 12 50 7.9} .01 7.3 26 20 3.9 Lo
32 96 | 54 11 5.1 19 9.6 7.3 22 22 3.4 L0
33 84| 52 10 51| 44 15 7.3, 19 28 3.1 L0
29 81| 52 9.6 47| 19 13 7.3 17 22 3.0 L0
49 78| 57 9.6 48! 15 9.1 6.8 16 17 2.9 L0
78 75| 63 12.9 4.8 13 7.9 6.8 14 22 2.8 1.1
87 72| 63 10.2 4.4 17 8.0 67| 16 18 - 2.8 1.0
96 72| 63 9.1 3.8 32 9.6 9.1 17 8.5 2.5 .8
96 93| 60 85| 14 28 9.6 7.9 15 4.6 2.3 .8
93 81| 57 7.9 12 26 16 7.9 14 4.4 2.5 .8
81 78| 60 7.9 32 19 b 16 11 45 2.2 .8
78 78| 18 73! 20 13 22 13 4.9 2.0 W7
75 75| 84 120 | 15 18 22 12 2.9 2.2 .6
75 721 48 60 19 40 19 18 5.3 2.4 .6
72 69| 21 63 26 18 14 8.5 2.1 .6
69| e 20 {72 |32 |2¢ [2¢ |15 |V 51 67 .6
81 63 | 22 22 24 18 38 12 5.5 5.5 .6
78 57| 21 18 17 22 44 42 9.6 4.9 .6
93 57 17.6 | 26 9.6 19 .82 ... 16.0 3.2 .6

66| 18.8 | 24 7.9 18 50 541 .17 .6
96 72 leeooo. 1, S T, 13 70 9.6 foeeeeas ) 158 FR,

NotE.—Braced figures show mean discharge for periods indicated, estimated, because of lack of gage-
height record, by comparison with records of flow of adjacent streams.
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- Monthly discharge of New Hamakua ditch at Honopou, near Huelo, Mauz, for the
year ending June 30,.1922

Discharge Total run-off
i1l d
Month Million gallons per day Second- | agimion
feet Acre-feet
: (mean) ns
Maximum | Minimum | Mean
96 29 63.9 98.9 1,980 " 6,080
96 57 8.0 121 420 7,420
84 16.8 52.5 81.2 1, 570 4,830
72 7.3 20. 4 3.6 631 1,940
46 3.8 13.3 20. 86, 399 1,220
44 7.3 18.6 28.6 573 1,760
70 6.0 18.8 29.1 583 1, 790
65 6.7 13.5 20.9 379 1,160
i1: S DO, 19.3 29.9 600 1, 8;3
28 2.9 12.2 18.9 365 1, I
28 1.2 5.76 8.91 179 548
1.7 .6 .83 1.28 25.0 %
96 .6 26.6 41.2 9,710 29, 800

OLD HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUI

LocaTion.—250 feet below intake in Honopou Stream and 7 mlles by road and
trail west of Huelo.

RecorDs AVAILABLE.—January 25, 1918, to June 30, 1922, when station was
discontinued.

Gage.—Stevens continuous water-stage recorder.

DiISCHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Sides and bottom of diteh are hardpan with small
amount of rock and gravel; banks high and steep; straight for 250 feet above
and 150 feet below gage. Original concrete control has been completely
covered by a bed of gravel.

EXTREMES OF DISCHARGE.—1918-1922: Maximum stage recorded, 3.25 feet at
8.10 p. m. January 16, 1921 (discharge, 58 million gallons per day, or 90
gsecond-feet); minimum stage recorded, diteh dry July 1-15, 1920, fre-
quently during April, May, June, and July, 1921, and June 5-30, 1922.

Diversions.—Ditch heads at Nailiilihaele Stream and picks up water from
streams west of that point.

RuEcULATION.—By gates at frequent intervals.

OBIECT OF 8TATION.—To0 determine amount of water- diverted from Territorial

. lands. R o

UriLizaTioN.—Water used for irrigation of sugar cane.

ACCURACY —Stage-discharge relation changed February 1. Rating curve used
July 1 to February 1 fairly well defined below 20 million gallons per day;
curve used February 2 to June 30 not well defined. Operation of water-
stage recorder satisfactory. Daily discharge ascertained by applying to
rating table mean daily gage height obtained from recorder graph by inspec-
tion or, for days of considerable fluctuation in stage, by averaging discharge
for intervals of the day. Records fair.

For a deseription of this ditch see Old Hamakua ditech at Kailua, near Huelo.'



166 . SURFACE WATER SUPPLY QF HAWAIL, 1921-1922

Dischdrge measuremenis of Old Hamakua ditch at Hanopou, near Huelo, Maui,
during the year ending June 30, 1922

Discharge Discharge
Dat Made b hG?‘g]ft Dat Made b hGiséghet
ate ade by— eig] . ate ade by— 6] 5
(feet) |Second-| Million (foet) {Second-| Million
feot | BALOLS foot | 8211008
per day per day
Nov. 18 | J. E. Stewart___| 0.62| 40.01 | «0.005! Jan. 6| S.B.Hall...__. 1.95 28 18.1
Dec. 7 [-n-.- L [/ TR .66 4.2 @.18 || Feb. 2| Karl Jetter..... 1.36 9.0 58
s Estimated.

Discharge, in million gallons per day, of Old Hamakua ditich ai Honopou, near
Huelo, Maui, for the year ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
4.2 0.2 0.5 0.3 3.2| 13.2! 4.8 0.7 0.35| 0.4 0.3
0.05 | 20 .2 1.0 3.2 1.4 1222} 50 .6 .4 .35 .3
5.0 .1 .25 9.6° 6.9 11.4| 3.0 .75 35 .35 .25
.1 .55 .1 .25 (11.8 6.7 15.2 .9 .8 .4 .5 .1
0L 55 .2 .2 9.1 4] 152 .7 (1.2 .85 R {: 1) T
.35 .2 .2 6.0 3.8 18.2 .65 4.7 . 56
.8 .2 .2 3.4 2.4 152 .65( 6.0 .55
.35 .2 .2 .9 2| 14.2 .6 6.9 . 66
.25 .2 .15 .2 2| 142 .8 L5 .6
.25 .2 .1 .2 .21 12.8 .6 8.2 .5
.0 .2 .1 .2 20 10.7 .6 4.8 W7
.0 .15 .1 .2 6.3| 10.5 .55 1.4 .85
.35 e .1 .2 22 13.3 .8 .95 1.2
.2 .1 .1 .2 20 9.9 .8 .8 .95
.2 .1 .05 .16 17.2 8.8 .5 .75 .8
.35 .2 .2 .2 L1568 ] 15.2 5.5 .4 .75 .9
3.4 .2 .2 .2 .15 16,2 8.4 .4 .8 .8
18.6 .2 .2 .1 .1 18.2| 13.2 .45 .7 .75
14.4 | 11.9 .1 .1 8.4 4.2 145 .35 .7 .65
6.3 .4 .1 1120 9.9 17.2 .35 .65 .65
b R .2 .2 .15 1120 7.7 17.2| 6.3 .6 .6 1
22 . .2 .2 2.7 .1 11001 10.8 1 16.2 .45 .6 .85 T
2B e L5 .2 .56 .15] 83 | 142 152 .4 .6 .55
24 el .1 .2 .3 8.6 6.1 22 13.2 . 55 .6 .5
25 ecmeaas .1 .2 .15 8.9 9.1 21 19.2 .5 .55 .55
S .1 .2 .15 4.2 [19.2 | 20 19.2 3| .55 .5 N
27, et .6 .15 .2 .35 117.2 18.2| 20 25 .5 ‘.4 L7
b SR .2 .1 .2 .9 ]16.2 16.2 | 22 2.5 .4 .4 .65 |-
P . 12.5 .1 .15 .2 1122 17221 20 jooo.-- .4 .75 .6 |-
¢ 6.1 .2 .1 .7 3.2 13.27 21 (... .4 .4 B
) O .2 P 2 O L4 |- 172 158 |cceennn IR 1 ) PR I N A,

Note.—Braced flgure shows mean discharge for period indicated, estimated because of lack of gage-
height record. Discharge interpolated Sept. 29 and 30. No flow on days for which no discharge is shown.
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Monthly discharge of Old Hamakua ditch at Honopou, near Huelo, Maui, for the
year ending June 30, 1922

Discharge Total run-off

Month Million gallons per day Second- Million
feet Acre-feet

(mean) | 8allons

Maximum { Minimum | Mean .

July e 18.6 0.00 2.06 3.19 63.8 196
August._._ - 20 .1 1.04 3.00 60.0 185
September____________ ... 2.7 .1 . 263 . 407 7.90 2
October ... - 8.9 .05 . 961 1.49 20.8 91
November- ..o 20 .1 6. 54 10.1 196 602
.22 12 11.0 17.0 342 1,050
22 5.5 14.6 22.6 452 1, 390
6.3 .25 1.20 1. 86 33.6 103
11.2 .35 1.91 2.96 59.2 182
1.2 .36 .615 .952 18.4 57
1.3 .3 . 500 774 15.5 48
.3 .00 .032 050 .96 3
The ¥ear o oo cceeeccae 22 00 3.51 5.43 1, 280 3,930

NEW HAMAKUA DITCH AT HALEHAKU WEIR, NEAR HUELO, MAUI

LocarioNn.—Just above erossing of Halehaku Stream, 7 miles by trail west of
Huelo post office.

REecorps AvarLaBLE.—January 1, 1910, to June 30, 1922,

Gage.—Friez water-stage recorder.

DiscHARGE MEASUREMENTsS.—Made by 25-foot Cipolletti weir.

CHANNEL AND COoNTROL.—Large pool at weir. .

EXTREMES OF DISCHARGE.—See monthly-discharge table.

DiversioNs.—None.

ReeuraTioN.—By gates at frequent intervals.

OBJsEcT OF sraTioN.—Halehaku weir is one of four weirs which measure Water
diverted from Territorial lands through Old and New Hamakua, Lowrie,
and Haiku ditches, by the East Maui Irrigation Co.

UriLization.— Water used for irrigation of sugar cane,

Accuracy.—Records good.

CooreratioN.—Daily-discharge records copied from records of East Maui
Irrigation Co.

For a description of this ditch see New Hamakua diteh at Honopou, near
Huelo.
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Nore.—No flow Jan. 21 to Mar. 20.
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. EAUHIKOA DITCH AT OPANA WEIR, NEAR HUELO, MAUI

LocaTion.—A short distance below crossmg of Opana Stream and 8 miles by
road west of Huelo post office. :

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1922.

Gace.—Friez water-stage recorder.

DISCHARGE MEASUREMENTS.—By 25-foot sharp-crested weir, and by current
meter from plank across ditch 100 feet below gage.

CHANNEL AND coNTROL.—Large pool at weir.

EXTREMES OF DiscHARGE.—See monthly discharge table.

DiversioNs.—None.

ReguLaTiON.—By gates at frequent intervals.

OBJECT OF STATION.—Opana weir is one of four weirs which measure water
diverted from Territorial lands through Old and New Hamakua, Lowrie,
and Haiku ditches, by East Maui Irrigation Co.

UrinizaTion.—Water used for irrigation of sugar cane.

Accuracy.—Records good.

CoorERATION.— Daily-discharge record copied from records of East Maui Irriga-
tion Co.

Kauhikoa ditch, at elevation about 900 feet, diverts from all streams on the
windward side of the crater of Haleakala between Halehaku and Maliko streams
inclusive, above Lowrie and Haiku ditches. The water is carried to the vicinity
of Paia and distributed for irrigation of sugar cane. The ditch comprises about 6
miles of main channel and has a carrying capacity of 90 million gallons per day.
Kauhikoa ditch replaced Old Hamakua ditch west of Halehaku,

Discharge, in million gallons per day, of Kauhikoa ditch at Opana weir, near H uelo,
Maui, for the yea'r ending June 30, 1922

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
5. 8.8 . 8.
142 1.8 152 23.9| 22.8| 44.4 |._..... 1.
19. 2. 1
12. 16. 1,
1L L
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Monthly discharge of Kauhikoa ditch at Opana weir, near Huelo, Maut, for the
year ending June 30, 1922

Discharge Total run-off
Month~ Million gallons per day )
Second- Million
feet ons Acre-feet
Maximum | Minimum | Mesn | (mean)
37.6 11 8.25 12.8 256 785
27.1 1.8 7.11 1.0 220 676
13.6 1.4 3. 54 5.48 106 326
59.7 1.8 16.3 2.7 474 1,460
82.0 1.7 32.4 50.1 972 2, 980
50. 1 14.6 34.3 53.1 1,060 3,260
67.4 19.9 45,9 71.0 1,420 4,370
67.8 2.9 42,2 66.3 1,140 3, 500
87.5 2.4 39.7 61.4 1,230 3,780
46.9 2.2 29.6 45.8 2,
35.2 4.6 16.7 25.8 519 1,590
8.3 1.0 1.63 2.52 49.0 1
____________ 8,340 25, 600

Noze.—Ditch dry Feb. 2.

LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MAUI

v

LocaTioN.—A short distance west of Halehaku Gulch and 8 miles by road north-
west of Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1922.

Gace.—Friez water-stage recorder.

DISCHARGE MEASUREMENTS.—Made by sharp-crested weir 1614 feet long, with
bottom and end contractions, and by current meter from plank across
ditch 150 feet below gage.

CHANNEL AND CONTROL.—Large pool back of weir.

EXTREMES OF DISCHARGE.—See monthly-discharge table.

Diversions.—None.

ReEcurLaTION.—BYy gates at frequent intervals.

OBJECT OF STATION.—Opana weir is one of four weirs which measure water
diverted from Territorial lands through Old and New Hamakua, Lowrie,
and Haiku ditches, by East Maui Irrigation Co.

UriLization.—Water used for irrigation of sugar cane.

Accuracy.—Records good.

CooprerATION.—Daily-discharge record copied from records of East Maui Irri-
gation Co.

Lowrie ditch, at elevation about 500 feet, a continuation of Manuel Luis and
Center ditches, diverts from streams on the windward side of the crater of Halea-
kala between Kailua and Halehaku streams inclusive, below Wailoa ditch and
Old and New Hamakua ditches, and above Haiku ditch. At Kailua stream it
receives the combined flow of Manuel Luis and Center ditches. The water is
carried to the vicinity of Paia and distributed for the irrigation of sugar cane.
The ditch comprises about 15 miles of main channel and has a carrying capacity
of 65 million gallons per day. With the completion of Wailoa ditch Lowrie
ditch became mainly a storm-water ditch or reservoir feeder.

.
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Monthly discharge of Lowrie ditch at Opana weir, near Huelo, Maui, for*the year
ending June 30, 1922

Discharge Total run-oft
Month illion gall d:
ont. Million gallons per day Second- Million
feet ons Acre-feet
Maximum | Minimum | Mean (mean)

Ty oo 54.7 21.2 42.4 65.6 1,310 4,030
August. - een 55.1 40.2 52.0 80.5 1,610 4,850
September. 55.8 32.5 46.0 71.2 1,380 4,240
October____ 74.7 24.0 41.4 64.1 1,280 3,940
57.0 311 50.9 78.8 1,530 4,690

56.1 39.4 52.1 80.6 1,620 4, 960

57.8 20.1 4.7 69. 2 1,380 4,256

6L.7 20.6 37.1 57.4 1,040 3,190

53.2 22.2 41.4 64.1 1,280 3,040

54.5 34.8 48,7 75.4 1,460 4,480

53.4 30.2 45.1 69,8 1,400 4,290

June.... 45.5 15.2 24.6 38.1 737 2, 260
The Year ...unceenencceenn 74.7 15.2 43.9 ’ 67.9 16,000 49, 200

HAIKU DITCH AT MANAWAI GULCH, NEAR PEAHI, MAUI

LocaTioN.—In botbom of western branch of Manawai Gulch just west of Keaaula~
Opana boundary, a quarter of a mile north of Peahi, and 8 miles by road
northwest of Huelo.

REcorps avaiLasLe.—OQctober 7, 1914, to June 30, 1921, at present site. Jan-
uary 1, 1910, to October 7, 1914, at Peahi weir, on old Haiku ditch.

Gage.—Friez water-stage recorder, installed about October 21, 1914. Daily
staff gage readings prior to that date.

DiscEARGE MEASUREMENTS.—Made from concrete footbridge across diteh.

CuANNEL AND coNTrROL.—Control is submerged concrete weir across diteh,
installed between October 21, and November 18, 1914; rated by engineers
of East Maui Irrigation Co. Shlfts slightly on account of gradual accumula-
tion of tunnel débris on upstream side of control.

EXTREMES OF DISCHARGE.—See mouthly-dlscharge table.

DiversioNs.—NoNE.

ReEguLaTION.—By gates at frequent mterva.ls

OmJECT OF STATION.—To0 determine amount of water diverted from Territorial
lands by East Maui Irrigation Co.

UrinizaTion.—Water used for irrigation of sugar cane.

Accuracy.—Records good.

COOPERATION, ——Dally-dlscharge record copied from reéords of BEast Maui Irri~
gation Co. .

Haiku diteh, at elevation about 250 feet, diverts from all streams on the wind-
ward side of the crater of Haleakala, below all other main ditches, between Kailua.
Stream and Maliko Gulech. The water is carried to the vicinity of Paia and
distributed for irrigation of sugar cane. The ditch comprises about 16 miles
of main channel and has a carrying capacity of 87 million gallons per day. Haiku
ditch replaced Spreckels ditch west of Kailua Stream. .
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ku ditch at Manawai Gulch, near

1

ISLAND -OF MAUI

Peahi, Maui, for the year ending June 30, 1922

Discharge, in million gallons per day, of Ha
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SURFACE WATER SUPPLY OF HAWAII, 1921-1922

MISCELLANEOUS MEASUREMERTS

Measurements of streams and ditches on the Island of Maui at

i)oints other than regular gaging stations are listed below,

Miscellaneous measurements on Maui during the year ending June 30, 1922

Discharge
Tributary to or 5
Date diverting from— Locality Million
gallons
per day
Oct. 20 Pacific Ocean..._._.. 0ld gaging station, 1,000 1.3 7.3
feet above intake of Hon-
okahau ditch, near La-
haina.
20 12.4 8.0
May 2 20.5 19.1
Aug. 19.1 12.3
Oct. 17,1 11.1
Aug. 16.6 10.7
15.7 10. 1
14.9 9.6
17.8 11.5
- 14.5 9.4
Cross-cut No. 26 (?) below 14.4 9.3
Mailepai Stream.
9 |oweeadoo |l doo o Mahinahina weir. - ...__.. 14.8 0.6
9 14.6 9.4
10 12.3 8.0
10 12.9 8.3
Oct. 21 do 11, 7.3
Aug. 9 Between fields No. 33 and 10.5
34 of Piopeer Mill Co.
In field No. 32 of Pioneer 10.3
Mill Co. ‘
C?ss-eut No. 15 on main .66
itch
Oct. om0 1.0
Aug. . Inta.ke of Honokahau ditch .7
near La a.
Oct. 1,000 feet above Wailoa 2.7
ditch and 634 miles east
of Keana.e post office.
............... wecevcemeea| 1.15 9.5
Nov. 7| .do .\ Idol T Aol LT 1.02 7.6
Dec. 1,000 teet above_ Wailoa .66 2.8
ditch intake and 4 miles
southeast of Huelo.
June 26 |._...do-.._........|.___. {1, RN R« [+ SOV, 4 .45
Sept. 20 Being an extension | 100 leet below intake on .30 1.68
of Koolau ditch Honopou Stream, one-
this ditch diverts half mile west of Lupi,
from all streams and 7 miles southwest of
on windward Huelo.
Haleakala £rom
Makapipi
Halehaku mclu-
D A d 28.5
eb, 21 Yaeoan@Oo . (¢ U {¢ SO
June 27 |ceee@0n ool 40 - .- do.. o] 3L5
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