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SURFACE WATER SUPPLY OF HAWAIL, JULY 1, 1922,
TO JUNE 30, 1923

AUTHORITY FOR INVESTIGATIONS

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, 1923. The investigations leading to the report
were made by the United States Geological Survey in cooperation
with the Territory of Hawaii, under the general sanction of the organic
law of the Survey (Stat. L., vol. 20, p. 394), which contains the fol-
lowing paragraph:

Provided, That this officer [the Director] shall have the direction of the geo-
logical survey and the classification of public lands and examination of the geo-
logical structure, mineral resources, and products of the national domain.

As water is the most abundant and most valuable of the minerals,
the investigation of water resources is authorized under the provision
for examining mineral resources. The work has been supported
since the fiscal year ending June 30, 1895, by appropriations in suc-
cessive sundry civil bills passed by Congress under the following
item:

For gaging the streams and determining the water supply of the United States,
and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best 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 col-
lected annually on_all incomes in excess of $4,000; and all amounts
so collected shall constitute a special fund to be expended only for
the encouragement of immigration and the conservation of natural
resources in the proportion of three-fourths for immigration and one-
fourth for conservation. The conservation fund shall be used for the
development, conservation, improvement, and utilization of the nat-
ural resources, and shall be available for expenditure at such times
and in such manner as a board of three persons appointed in accord-
ance with section 80 of the organic act shall, with the approval of the
governor, determine.

An act of April 26, 1911, amended the ongmal act so as to extend

it until December 31, 1913.
1
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On April 4, 1913, the governor of the Territory of Hawaii approved
the following acts providing (act 56) for the creation and maintenance
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 main-
tain 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 Stdtes Geological Survey or otherwise,
and in furtherance thereof to take over and exercise the functions of the Terri-
tory in the conduct of the present hydrographic survey of the Territory.

Section 2 provides that this act shall take effect July 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 rent-
als 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 governor, 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 development and maintenance of the hydrographic survey through-
out the Territory.

Each voucher against said fund shall designate the general purpose for which
it 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 27.

Secrion 1. The division of hydrography, authorized by and created pursuant
to section 483 of the Revised Laws of Hawaii, 1915, is hereby transferred, together
with all the materials, equipment, and supplies now under the control of the
division or of the board of commisioners of agriculture and forestry for the divi-
sion, to the commissioner of public lands.

Sec. 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-
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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.

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. Sections 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 90 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, and the sheriff and deputy sheriff of any
eounty or city and county, all police officers, and any authorized representative
of any city, or county, or clty and county, or of the supermtendent of hydrog-
raphy 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 orfor 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 hydrography
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 available.

COOPERATION
.COOPERATION WITH THE TERRITORY OF HAWAII

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 responsibility
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. A

3. Accounts for payment of salaries, travel, and subsistence, sup-
plies, or other expenses necessary to the completion of the work shall
be rendered in the manner required by the laws and regulations of
the contracting parties, and vouchers shall be preferred to either
party for payment according as it may be convenient or according
to the balance remaining in the respective allotments.

1 The U. 8. Geological Survey also cooperated with the Territory of Hawaii in mapping several islands.
The whole of the islands of Kauai, Oahu, and Molokai, and parts of the islands of Hawaii and Maui
have been' mapped. -
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4. The cost of publication is borne entirely by the Geological
Survey.

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 cooperation by the Board of Conservation; from July 1, 1913,
to March 23, 1917, by the Board of Commissioners of Agriculture
and Forestry; and sinece 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:

I. 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 supervision of and by methods of the Survey.

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

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

Cooperation in the collection of records for whose accuracy respon-
sibility has not rested with the Survey has been acknowledged in the
deseriptions of the stations. Special acknowledgment is due to the
following individuals and companies cooperating under plans 1, 2, and
3: Island of Kauai—Kekaha Sugar Co., Waimea Sugar Co., Kilauea
Sugar Plantation Co., and Princeville 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 Territory are not
complete, nor do they include all the streams and ditches that might
advantageously be studied. They include, however, as many of
the streams and ditches on the larger islands as the available appro-
priations would allow. It is essential that records of stream flow
should be kept during a period of years long enough to determine
within reasonable limits the range of flow from the maximum to the
minimum. The length of sueh a period manifestly varies for differ-
ent streams. Experience has shown that the records should be
kept from 20 to 30 years.

In the performance of this work an effort is made to reach the
highest degree of precision possible with a rational expenditure of
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time and money. In all engineering work there is a point beyond
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 presented in this report
are for periods too short to yield definite conclusions.

Special intensive investigations of the discharge of certain streams
which are of major importance for domestic water supply, power, and
irrigation have been made.

Investigations of ditch seepage and other losses, in many localities,
were made in cooperation with private corporations.

Records were kept of the artesian heads on typical wells in the more
importanp artesian areas on Oahu.

DEFINITION OF TERMS

The volume of water flowing in a stream—the “run-off”’ or ““dis-
charge’—is expressed in various terms, each of which has become
associated more or less definitely with a certain class of work. These
terms may be divided into two groups: (1) Those which represent a
rate of flow, as ‘““second-feet,” ‘‘gallons per minute,” ““gallons per
day,” “miner’s inches,” and “run-off in second-feet per square mile,”
and (2) those which represent the actual quantity of water, as ‘““run-
off in depth in inches,” ‘“million gallons,” and “acre-feet.”” Those
used in this report may be defined as follows:

“Second-foot’ is an abbreviation for cubic foot 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 physical determinations.

An “gacre-foot” is equivalent to 43,560 cubic feet, and is the quan-
tity 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 comgonly 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 ‘‘million gallons per day”
is inferred, 1,000,000 gallons of 231 cubic inches being taken as the
unit of quantity and 24 hours as the unit of time. With this meaning
the term is generally used in connection with pumping and irriga-
tion. 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

4240—27—2
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about 3 acre-feet; and 1 second-foot equals appromately two- thlrds
million gallons per day.

“Man’s water’’ is an irrigator’s term also in common use in Hawaii.
It signifies 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 individuality of the
irrigator. -

The following terms not in common use are here defined:

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

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

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

control. ‘
EXPLANATION OF TABLES

For each current-meter gaging station are given, in general, the
following data: Description of station, list of discharge measurements;
table of daily discharge, table of monthly and yearly discharge 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 sheight, and discharge in second-feet and million
gallons per day.

The table of daily discharge gives the discharge in million gallons
per day corresponding to the observed gage height as determined
from the rating table, the number of significant figures used varying
with the size of the discharge.

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.” Likewise
in the column of “Minimum” the quantity given is the flow for the
day when the total discharge was least. The columns headed “Mean”’
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give the average flow in million gallons per day and in cubic feet per
second during the month. The “Total in million gallons” is the
sum of the daily flows and ““Total in acre-feet’’ is computed from the
mean monthly discharge in million gallons 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 a general relation between rainfall and run-off
can not be determined. For this reason information concerning
drainage areas has been omitted in the various station descriptions.

ACCURACY OF FIELD DATA AND 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 fluctuation in stage, and knowledge of local conditions.
The use of “excellent,” “good,” “fair;”” or ‘“poor,” indicates that
the probable errors are within 5, 10, 15, and 25 per cent, respectively.

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

DIVISION OF WORK

The data were collected and prepared for publication under the
direction of E. D. Burchard, district engineer; Honolulu, Hawaii, by
Max H. Carson, office engineer, E. M. Pickop, S. B. Hall, John
McCombs, Karl Jetter, Francis Kanahele, John Kaheaku, Keiji
Suzuki, Mrs. Clara H. Stevens, and Miss Marie A. Davison. The
manuscript has been prepared by B. L. Bigwood and reviewed by
Max H. Carson.

PUBLICATIONS

The following table gives, by years, the number of the papers on the
surface-water supply of Hawaii published from 1903 to 1923. The
data for any particular station will be found in the reports covering
the years during which the station was maintained. This table
in conjunction with the list of stations following provides a convenient
index for finding the data for any station. For example, to find the
data for Koolau ditch near Keanae, Maui, refer to the list of stations
which shows that this station was operated from 1910 to 1912 and
1917 to date. Then referring to the table below it is found that
Water-Supply Papers 318, 336, 485, 515, 516, 535, 555, and 575 con-
tain the data for the years during which the station was operated.
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Numbers of papers on surface-water supply of Hawait, 1903-1923

Year No. Year No. Year No.
s 77 |l 1915-16_ .. _ee--. 445 516
318 || 1916-17._. 465 535
336 || 1917-18... - 485 565
% 191819, .. 515 575

s Water resources of Molokal, by Wah%ymr Lindgren.
al

b Calendar years; reports subsequent to ter-Supply Paper 373 cover the year beginning July 1 and
ending June 30.

GAGING STATIONS MAINTAINED IN ‘HAWAII

The following list comprises the gaging stations maintained in
Hawaii by the United States Geological Survey and cooperative
parties. The stations are arranged by stream basins and appear in
systematic order for the several islands, tributaries of main streams
being indicated by indention. The dates show the years or parts
of years for which records are available. A dash following the date
indicates that the station was being maintained June 30, 1923.

KAUAI ISLAND

© Waimea River near Waimea, 1910-1919.
Waimea River below Kekaha ditch intake, near Waimea, 1921-
Poomau River:
Kawaikoi Stream near Waimea, 1909-1917; 1919-
Kauaikinana Stream near Waimea,1919—
Waiakoali Stream near Waimea, 1909-1912; 1919-
Mohihi Stream at elevation 3,700 feet, near Waimea, 1919-
Mohihi Stream near Waimea, 1909-1912.
Waiahulu Stream near Waimea, 1916-18.
Koaie Stream at elevation 3,700 feet, near Waimea, 1919-
Koaie Stream near Waimea, 1916-18.
Waialae River at elevation 3,700 feet, near Waimea, 1920—
Waialae River near Waimea, 1910-1916.
Waialae River at elevation 800 feet, near Waimea, 1916-1921.
Kekaha ditch at camp No. 1, near Waimea, 1910-1915, 1917-
Kekaha ditch at lume No. 3, near Waimesa, 1910-1912.
Kekaha ditch at flume No. 4, near Waimea, 1916-17.
Kekaha ditch at siphon, near Waimea, 1910-1912.
Kekaha diteh at tunnel No. 12, near Waimea, 1910-1914.
Kekaha ditch below tunnel No. 12, near Waimea, 1916-
Waimea ditch near Waimea, 1911-1913, 1916-1921.
Kamenehune ditch near Waimea, 1911-1919.
Makaweli River near Waimea, 1911-1917.
Halekua Stream near Waimea, 1912-13.
Olokelé River near Waimea, 1915-1917.
Olokele ditch at tunnel No. 12, near Makaweli, 1904-1917.
Olokele ditch at weir, near Makaweli, 1912-1917.
Poowaiomahaihai ditch near Waimea, 1911-1913.
Hanapepe River above Hanapepe Falls, near Eleele, 1911-12.
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Hanapepe River at Koula, near Eleele, 1910-1916, 1917-1921,
Hiloa ditch near Eleele, 1911-1915.
East Branch Hanapepe River below Hanapepe Falls, near Eleele, 1911-12.
Hanapepe ditch at Hanapepe Falls, near Eleele, 1911-1915.
Hanapepe ditch at Koula, near Eleele, 19101921,
Hanapepe ditch 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 ditch near Lihue, 1910-1919.
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 Lihue, 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, 1911713,
North Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-13.
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 Kealia, 1912,
Anahola River near Kealia, 1910, 1912-
Anahola River at Kiokala dam, near Kealia, 1910-1912,
Anaholsa ditch above Kaneha reservoir, near Kealia, 1914
Anahola ditch at Kiokala, near Kealia, 1909-1914,
Anahola ditch at makai weir, near Kealia, 1909-1911.
Halaulani Stream near Kilauea, 1922-
Kalihiwai River near Hanalei, 1914-1923.
Kalihiwai River near Kilauea, 1912-1914.
Hanalei River at elevation 625 feet, near Hanalei, 1914~
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 cansl at intake, near Wainiha, 1910-1916.
Wainiha canal at tunnel No. 18, near, Wainiha, 1911.
Wainiha canal at tailrace, near Wainiha, 1911.
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OAHU ISLAND -

Kalihi Stream near Honolulu, 1913-
Nuuanu Stream at Laukaha weir, in upper Nuuanu Valley, near Honolulu, 1903,
1910-1913.
Nuuanu Stream below resérvoir No. 2 wasteway, near Honolulu, 1913-
Nuuanu Stream at Kuakini Street, near Honolulu, 191112,
Lulumaha ditch at upper Nuuanu reservoir, near Honolulu, 1911—1913
Maole ditch, mauka station, near Honolulu, 1917-1920.
Maole ditch, makai station, near Honolulu, 1917-1923.
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.
Waiomsao 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, 1912-16.
Kailua Stream above Wong Leong’s ditech, near Kailua, 1922-23.
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, 1913-14.
North Branch of Kahanaiki Stream near Kailua, 1913-14.
Kahanaiki ditch in Kailua Valley, near Kailua, 1912-13.
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.
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.
Waipio ditch near Heeia, 1914-1916.
Iolekaa Stream near Heeia, 1914-1916.
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Waiahole Stream below power house, near Waiahole, 1915
Waiahole Stream near Waiahole, 1911-1916.
Waiahole Stream at Waikane, 191112,
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, 1014-1918.
Wailele Stream near Laie, 1914-1918.
East Branch of Kahawainui Stream near Laie, 1914-—1918
East Branch of Malaekahana. Stream near Kahuka, 1914-1918,
Middle Branch of Malaekahana Stream near Kahuka, 1914—1918
Kaukonahua Stream:
North Fork of Kaukonahua Stream near Wahiawa, 1911,
Right Branch of North Fork of Kaukonahua Stream near Wahiawa
1913-
Left Branch of North Fork of Kaukonahua Stream nesr Wahiawa, 1913~
South Fork of Kaukonahua Stream above United Sta,tes Army reservoir,
near Wahiawa, 1911, 1913-1917.
United States Army diteh at reservoir, near Wahiawa, 1914—15.
South Fork of Kaukonahua Stream below United States Army reservoir,
near. Wahiawa, 1914-1917. .
Wahiawa reservoir diteh 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—
Pelekunu Stream near Pelekunu, 1919-
Lanipuni Stream near Pelekunu, 1919-
Waikolu Stream at elevation 650 feet, near Kalaupapa,- 1920—-1923.
Waikolu Stream at pipe-line crossing, near Kalaupapa, 1919~

MAUI ISLAND -

WEST MAUI

Tao 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.
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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; 1922—

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

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

Honokahau ditech 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 Lahaina, 1912-1917; 1918-
Kahoma Stream near Lahaina, 1911-12; 1913-1917.
Kahoma Stream at weir No. 1, near Lahaina, 1901.
Kahoma Stream at weir No. 2, near Lahaina, 1901.

Kahoma development tunnel near Lahaina, 1911-1917,

Kanaha Stream above pipe-line intake, near Lahaina, 1916—
Kanahs 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.
Paollo (Everett) ditch near Waikapu, 1910-1917.
South Side Waikapu ditch near Waikapu, 1910-1917.

EAST MAUI

Koolau ditch region:
Hanawi Stream near Nahiku, 1914-15; 1921-
Kapaula Stream near Nahiku, 1921-
‘Waiohue Stream near Nahiku, 1921~
West Kopiliula Stream near Keanae, 1914-1917; 1921-
East Wailuaiki Stream near Keanae, 1913-1917; 1922—
West Wailuaiki Stream near Keanae, 1914-1917; 1921-
East Wailuanui Stream near Keanae, 1914-1917; 1921—-
West Wailuanui Stream 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 ditch at Alo division weir, near Huelo, 1908-1911.
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Spreckles ditch region: -
Honomanu Stream at Haiku-uka boundary, near Kailiili, 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~
Puohakamoa intake of Koolau ditch near Huelo, 1922—
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.
Spreckles ditch at. station No. 1, near Huelo, 1910-1913.
Spreckles ditch at station No. 2, near Huelo, 1911-1913.
Spreckles ditch at station No. 3, near Huelo, 1910-1913.
Spreckles ditch at Haipuaena weir, near Huelo, 1922
Spreckles ditch at station No. 4, near Huelo, 1910-1913.
Spreckles diteh at station No. 5, near Huelo, 1911-1913.
Spreckles ditch at station No. 6, near Huelo, 1911-1913.
Spreckles ditch below Kaaiea Gulch, near Huelo, 1917-
Spreckles ditch at station No. 7, near Huelo, 1911-1912.
Spreckles ditch at station No. 8, near Huelo, 1911-1913.
Center ditch region:
Manuel Luis ditch at Puohakamoa Guich, near Huelo, 1917-
Center ditch at Waikamoi, near Huelo, 1918-1922,
Center ditch below Kolea reservoir, near Huelo, 1922-
Center 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-
Oanui Stream near Huelo, 1910-11; 1913-1916.
Hoolawaliillii Stream near Huelo, 1911—
Hoolawanui Stream near Huelo, 1911~
Honopou Stream near Huelo, 1910-
Halehaku Stream at dam, near Huelo, 1910-11,
Halehaku Stream weir near Huelo, 1910-1912.
Opana Stream near Huelo, 1910-1912,
Wailoa ditch at Honopou, near Huelo, 1922-
Ogpana ditch near Huelo, 1910-1912.
New Hamakua ditch at Nailiilihaele weir, near Huelo, 1910-1912.
New Hamakua ditch at Honopou, near Huelo, 1918-1922.
New Hamakua ditch at Halehaku weir, near Huelo, 1910
New Hamakua ditch at station No, 1, near Huelo, 1912.
New Hamakua ditch at station No. 2, near Huelo, 1912.
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Hamakua ditch region—Continued.
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 ditch at Honopou, near Huelo, 1918-
Old Hamakua (Kauhikoa) ditch at Opana weir, near Huelo, 1910~
Kaluanui diteh at Puuomalei, near Hamakuapoko, 1910-1912.
Lowrie ditch at Opana weir, near Huelo, 1910-
Haiku diteh at Peahi weir, near Huelo, 1910-1914.
Haiku ditch at Manawai Gulch, near Peahi, 1914~

HAWAII 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, 1918-19.
Hilo Boarding School ditch near Hilo, 1918-19.
Honolii River at Kaiwiki, near Hilo, 1911-1913.
Honolii ditch at Kaiwiki, near Hilo, 1911.
Kawainui River at Kawainui, near Pepeckeo, 1911-12.
4 stations at Piithonua, 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 diteh 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, 1901-2.
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 Kawainui Stream at elevation 1,380 feet, 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.
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,
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Kohala group—Continued.
Honokane Stream-—Continued.
Kohala ditch above Honokane Gulch 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 diteh near Kohala, 1917-1919.
Kau group:
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 KEHAKA DITCH INTAKE, NEAR WAIMEA, KAUAI

LocaTioN.—In Waimea Canyon, 8 miles by trail north of Waimea, at camp No. 1,
500 feet below Kekahs ditch intake.

RECORDS AVAILABLE.—July 24, 1921, to June 30, 1923.

{Gaee.—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 subject
to overflow. Control composed of boulders; shifting.

"EXTREMES OF DISCHARGE.—Maximum discharge during year probably greater
than 2,500 million gallons per day or 3,870 second-feet on January 12 (gage
height, at least 14.62 feet; at this stage the float wire disengaged from the
wheel and the absolute maximum is therefore indeterminate). - Minimum
discharge uncertain owing to deposition of silt in recorder stilling well.

1921-1923: Maximum discharge recorded on January 12, 1923; minimum
discharge uncertain but is probably less than 0.3 million gallons per day
(0.5 second-foot).

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

ReauraTION.—By diversion only.

“OBIRCT OF STATION.—To determine amount of flow not diverted into Kekaha
ditech.

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

Accuracy.—Stage-discharge relation not permanent. Two rating curves used;
well defined below 250 million gallons per day; indirect method for shifting
control used April 1-25. Operation of water-stage recorder unsatisfactoty.
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 extremely high stages. -

Discharge measurements of Waimea River below Kekaha ditch intake, near Waimea
Kauai, during the year ending June 30, 1923

! Discharge Discharge
: |
Gage Gage |———
Date Made by— | beight| goo | arinion || D2t Made by— | height| oo |winion
{feet) | ond- | gallons (feet) | ond. | gallons
feet | per day feet |perday -
0.5 0.35 || Jan. 19 | M. H. Carson.._| 3.47 {207 192
3L5 20.4 Mar. 4 | Karl Jetter 2.32 | 63 41
2.5 1.6 Apr. 19 {___._ do.._.. 2.58 | 80 52
2.5 L6 June 6 |..... [ s S, LO07] L15 .75
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Discharge, in million gallons per day, of Waimea R iver below Kekaha ditch intake,
near Waimea, Kauai, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
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Nore.—No gage-height record Aung. 22; discharge interpolated. No record Sept. 11 to Oct. 4; discharge
not determined. During other periods for which no discharge is given recorder did not operate properly,
owing to the deposition of silt in stilling well.

Monthly discharge of Waimea River below Kekaha diich intake, near Waimea,
Kauai, for the year ending June 30, 1923

Discharge Total run-oft
Million gallons per day

Month Second- | pripion
feet Acre-feet.

(mean) gallons

ot Maximum | Minimum | Mean

B {11 3 2.0 0.4 0. 50 0.77 15.6 48
August..___. - 19.7 .3 2.12 3.28 65.7 202
November. . .o oo 799 8 100 156 3,010 9, 210

EAUAIEINANA STREAM NEAR WAIMEA, KAUAI

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

RECORDS AVAILABLE.—July 1, 1919, to June 30, 1923. Miscellaneous measure~
ments 1911-1916.

Gage—Stevens continuous water-stage recorder.

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

CHANNEL AND coONTROL.—Rocky boulder-strewn bed and high rocky banks.

Control composed of large boulders; subject to shift during high floods.
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EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
230 million gallons per day or 356 second-feet, at 7.15 p.m. November 27
(gage height, 6.60 feet); minimum discharge recorded, 0.3 million gallons
per day or 0.45 second-foot, at 2 a. m. August 6, 1922 (gage height, 1.72
feet).

1919-1923: Maximum discharge recorded, 380 million gallons per day
or 588 second-feet, December 24, 1920 (gage height, 8.30 feet); minimum
discharge reeorded, 0.17 million gallons per day or 0.26 second-foot, at
2 p.m. October 23, 1921 (gage height, 1.71 feet).

Diversions.—None.

REgULATION.—None.

OBIBCT OF STATION.—To determine feasibility of high level (3,100 feet) diver-
sion to serve semiarid Territorial lands now idle on account of lack of water.

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

Accuracy.—Stage-discharge relation practically perma.nent during year. Rat-
ing curve fairly well defined below 30 million gallons per day. 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 except for high stages.

Discharge measurements of Kauaikinana Stream near Waimea, Kauai, during
the year ending June 30, 1923

Discharge Discharge
Gage Gage

Date Made by— beight| o o | Mimon || Date Made by— height| .. | nfillion
(106t | ond- | gallons (foet) | ond. |gations
feet | per day feet |perday

July 6 | Karl Jetter._.... 1.87] 0.% 0.6 || Jan. 16 | M. H, Carson...| 3.08 | 38 24.5

Oct. 2 do 1.84 .6 .4 Feb. 27 2.3 | 83 5.4

L84 .85 .55 || Apr. 13 2.23| 45 2.9

Nov. 25 202 | 21 1.35 || May 30 2.06 | 1.85 1.2

Discharge, in millions gallons per day, of Kauaikinana Stream near Waimea, Kauai,
for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June
0.7 0.5 0.6 0.6 0.6 5.6 1.2 16.2 481 31 2.4 1.9
.8 .4 N .7 .6 4.6 L5} 10.6 4.6 14.4 2.3 1.4
.8 .4 2.5 3.6 .6 3.9 2.1 8.5 4.3 10.1 2.2 1.2
.7 .4 2.3 1.5 .6 3.5 1.6 7.2 4.0 7.6 2.0 1.2
.7 .4 1.4 .8 .9 3.1 1.2 6.5 3.6 6.5 1.9 1.2
.7 .4 .9 .7 .7 2.9 1.2 5.8 3.5 5.6 1.9 1.4
7 .4 .8 .6 1.6 2.7 1.2 5.4 5.6 5.0 L9 1.2
.7 .4 1.0 .6 5.2 2.5 1.2 7.6 33 4.6 1.9 1.2
W7 .4 1.7 .6+ L5 2.4 1.8 | 18.56| 40 4.3 1.8 1.2
.9 .5 1.1 .6 1.0 2.3| 46 56| 22 4.0 1.7 1.1
.8 1.0 20 .6 9.2 2.2 1129 4.9 16.1 3.8 1.7 1.0
.8 .7 6.7 .5 3.3 21| 9 18.4 8.3 3.5 L7 1.0
.8 .6 1.4 .5 4.5 2.0 27 6.0] 12.9 3.4 1.8 1.0
.9 .6 LO .5 25 1.9 84 4.9 7.4 3.4 1.6 Lo
1.0 .5 .8 .6 1.9 1.9 35 9.7 6.2 3.9 1.6 1.0
.9 .5 .7 .6 2.4 1.8 26 6.2 5.5 3.1 1.6 1.0
.8 .5 .9 .5 4.0 1.7 4 4.6 5.2 3.0 1.6 L0
.8 1.0 1.1 .5 6.1 L71 24 4.2 4.9 2.9 1.6 1.0
.7 .7 L8 .5 4.4 1.6 25 3.8 4.4 2.8 L35 1.0
.7 W7 1.0 L2 6.6 1.6 22 3.5 4.2 2.7 1.5 L0
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Discharge, in millions gallons per day, of Kauaikinana Stream near Waimea, Kauai,
for the year ending June 30, 1923—Continued

Day July | Aug, | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.7 0.6 0.7) 1.9 3.4 L5 12.7 3.4 3.9 2.6 1.4 1.0
T .6 .9 .9 2.3 1.5 9.8 19.2 3.6 2.5 1.4 1.0
.6 .5 1.9 14 19 1.4 7.8 1.6 3.5 2.4 1.4 1.0
.6 i} 1.3 4.5 1.6 1.4 6.9/ 11.3 3.8 2.4 1.4 .9
.6 .6 1.0 1.6 1.4 1.4 | 10.9 8.2 4.0 17.3 1.5 .9
.6 .9 .8 1.0 1.4 1.41 1.6 5.8 4.8 4.0 1.9 .8
.6 .7 .7 .8 87 1.3 | 27 541 15.2 2.9 5.1 .8
.5 .6 .6 7021 1.3 180 4.8 4.2 2.6 L9 .8
Wb .5 .6 .6 13.8 L3 10.1 |-oc__ 3.3 2.4 1.6 .8
.5 .5 .6 .6 7.6 1.2 T8 |ceeees 20 2.3 2.0 .8
.5 [ PR I I R, L2 48 ... 68  fo_..-. ) ¢ I PR

Monthly discharge of Kauaikinana Stream near Waimea, Kauai, for the year ending
June 30, 1923

Discharge Total run-oft
h .
Mont Million gallons per day Second- Million
feet gallons Acre-feet
Maximum | Minimum | Mean (mean)

L0 0.5 0.71 L10 22.0 68
1.0 .4 .87 .88 17.6 54
20 .6 1.93 2.99 57.8 178
4.5 .5 1.00 1. 55 30.9 95
87 .6 6,65 10.3 200 612
5.6 1.2 2.16 3.34 66.9 206
129 L2 23.6 36.5 732 2, 250

19.2 3.4 8.13 12.6 228
68 3.3 10.8 16.7 335 1,030
31 2.3 5.57 8.62 167 513
5.1 1.4 1.86 2.86 57,5 176
1.9 .8 1.06 1.64 3.8 98
129 .4 5.33 8.25 | 1,950 5, 980

KAWAIKOI STREAM NEAR WAIMEA, KAUAI

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

RECORDS AVAILABLE.—April 13, 1909, to July 11, 1917, and July 1, 1919, to June
30, 1923. No record of value after December 17, 1916, until July 3, 1919.

Gage.—Stevens continuous water-stage recorder installed August 4, 1919.
Staff gage used April 13, 1909, to May 26, 1910; Friez water-stage recorder
May 26, 1910, to October 11, 1911; and Barrett and Lawrence water-stage
recorder October 11, 1911, to August 4, 1919.

DiscHARGE 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 discharge recorded during year, from
extension of rating curve, 1,280 million gallons per day or 1,980 second-feet,
at 10.10 p. m. January 10 (gage height, 10.59 feet); minimum discharge
recorded, 1.9 million gallons per day or 2.9 second-feet, from 7 to 11 p. m.
August 7 (gage height, 1.40 feet).

1909-1923: Maximum stage recorded, 15.2 feet December 18, 1916
(discharge not determined). Minimum discharge recorded, 1.3 million
gallons per day or 2.0 second-feet, for several hours September 15, 1921
(gage height, 1.28 feet).



Diversions.—None.
REGuLATION.—None.
OBJECT OF STATION.—T0 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.
UriLizaTioN.—After it reaches Waimea River low water is used for power and
irrigation.
Accuracy.—Stage-discharge relation changed during flood of September 11.
Rating curves fairly well defined between 2 and 200 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 day. Records good except for
extremely high stages.
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Discharge measurements of Kawaikoi Stream near Waimea, Kauai, during the year
ending June 30, 1923

Discharge Discharge
Gage Gage
Date Made by— height Sec- | Million Date Made by— height Sec- | Million
(feet) | ond- | gallons (feet) | ong- | gallons
feet | per day feet |perday
July 6 | M. H. Carson...| 1.67 7.1 4.6 || Apr. 14 | Karl Jetter...._.| 1.84 | 14.2 9.2
Oct. 2| Karl Jetter...__. 215 26 16.9 15 di ) 220 30.5 19,8
Jan, 18 | Francis Kanehele| 2.96 | 88 57 May 31 |...oidOuoaaan 2.03] 22.6 4.6
Mar. 1 | Karl Jetter...... 1.88 | 17.0 11.0

Discharge, in million gallons per day, of Kawaikoi Stream near
for the year ending June 30, 1923

BONNN MOD=EN BIM=DE TTRGIBO OWRENE TIJWED

Day July | Aug. | Sept. | Oct. [ Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May | June
3.1 20 8.6 8.1 4.9 183 3.9} 33 10.6 | 89 18.3 19.
3.3 20 23 22 461 15.8 9.7 22 10.2| 31 13.7 8.
2.9 20| 40 69 6.6 | 140 24 18.0 9.5 21 1.8 7.
2.6 20! 31 1722 | 17.7 | 129 | 16.4| 16.1 89 19.3 8.7 6.
3.3 22| 17.2 9.5 185 121 83| 14.6 8.3 | 19.6 7.8 6.
4.8 2.1 7.5 7.6 9.5} 113 591 13.4 8.2 | 149 7.6 6.
3.4 2.0 22 6.6 | 48 10.6 50| 124 | 83 17.0 7.3 6.
2.8 80| 21 82| 48 100 561 18.0 | 178 12.9 7.1 5.
3.0-| 25 28 7.6 | 146 9.3 26 44 168 1.3 6.9 6.

13.0 9.8 10.3 89 9.3 8.7 1335 19.3 | 84 10.4 6.7 6.
50| 34 230 6.4 | b2 8.3 | 746 13.1| 78 11.6 6.6 5.
3.6 6.8 60 5.5 22 7.8 | 464 25 25 12.9 6.4 5.
3.1 3.6 | 15.2 4.9 38 7.4 | 130 13.71 25 10.4 6.3 5.
4.1 2.8 1569 140 19.0 7.1 1378 1.3 183 | 23 6.3 5.
5.6 25| 129 185 | 24 6.7 96 1451 14.6 | 26 6.1 5.
3.6 24 22 807 31 6.6 9 13.1] 12.9 ] 111 6.3 8.
2.8| 150 16.8 6.1] 50 6.3 | 210 10.4 | 126 9.8 5.9 9,
2.5 81| 33 7.8 8 59| 68 9.5| 1.6 | 19.6 5.8 8.
2.4 7.1] 25 6.9 38 5.8 | 140 9.1 10.8| 126 5.8 6.
2.4 7.5 1.6 | 25 39 5.6 77 87 10.4 | 121 5.6 7.
3.2 4.0 85| 21 21 5.3 50 12.1 9.8 12.4 6.4 7.
2.9 28] 1571 11.4| 14.3 52| 36 76 9.1 89 6.4 7.
251 25| 21 28 1.8 49| 25 33 12.2 8.0 6.1 6.
2.4 2.6 13.1| 6l 10.6 4.8 | 22 30 42 7.8 6.8 5.
2.3 3.6 9.3 152 18 4.6 34 21 29 69 23 5.
24| 19.2 7.3 9.8 16.4 4.5 b7 13.1] 71 180 | 45 5.
2.2 10.8 6.3 8.0 325 4.4 1130 11.6 | 154 1.1} 64 5.
2.2 4.5 5.9 6.9 | 131 43| 70 126 | 19.6 [ 10.0 | 155 5.
2.3 5.4 7.4 6.3 34 43 29 |-.._. . 13.4 8.9 13.3 b.
2.2 5.0 6.3 56| 23 4.1 21 |eao_o 87 10.5 | 23 6.
2.0 4.0 |-, 5.2 | ceeaae 40 1111 ... 234 ... < S I
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Monthly discharge of Kawaikoi Stream near Waimea, Kauat, for the year ending

June 30, 1923
Discharge Total run-off
Month i
ont! Million gallons per day Second- | nrimion
feet Acre-feet
; (mean) | E3lloms
Maximum | Minimum | Mean
13.0 2.0 3.35 5.18 104 319
34 2.0 6. 82 10.6 211 649
230 5.9 25.1 38.8 752 2,310
69 4.9 14.4 22.3 446 1,370
325 4.6 39.6 61.3 1,190 3, 650
18.3 4.0 7.7 12.0 241 739
746 3.9 111 172 3,430 10, 600
76 8.7 19.6 30.3 549 1,680
234 8.2 46.4 7.8 1,440 4,410
89 7.8 18.7 28.9 560 1,7
64 5.6 12.6 19.5 390 1,200
19.0 5.0 6.95 10.8 209
The year. 746 2.0 26. 1 40. 4 9, 520 29, 300

WAIAKOALI STREAM NEAR WAIMEA, KAUAL

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

RECORDS AVAILABLE.—April 13, 1909, to December 4, 1912, and July 1, 1919,
to June 30, 1923. Occasional measurements 1913 to 1917 reported as
miscellaneous.

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

DiscHARGE MEASUREMENTS.—Made by wading or from ‘cable near trail.

CHANNEL AND CONTROL.—Channel a series of pools with mud and silt bot-
tom divided by rapids of boulders and cobblestones. High sloping banks
covered with ferns and underbrush. Control, large boulders; shifts slightly.

ExXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
577 millions gallons per day or 893 second-feet, at 8.45 a.m. January 12
(gage height, 7.75 feet); minimum discharge recorded, 0.45 million gal-
lons per day or 0.7 second-foot, some time during period July 7 to August 21,
probably on August 7 (gage height, 1.16 feet); clock was stopped but pencil
recorded range in stage during period.

1909-1923: Maximum discharge recorded on January 12, 1923; minimum
discharge recorded, 0.3 million gallons per day or 0.45 second-foot, Novem-
ber 29, 1909 (gage height, 1.45 feet on old staff gage).

Diversrons.—None.

ReeuLaTIiON.—None.

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.

UriuizaTioN.—After it reaches Waimea River low water is used for power and
irrigation. '
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Accuracv.—Stage-discharge relation not permanent. Three fairly well defined
rating curves used; indirect method for shifting control used September 16
to November 26. Operation of water-stage recorder satisfactory except
during July and August. 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 day. Records good except for high stages.

Discharge measurements of Waiakoali Stream near Waimea, Kauai, during the
year ending June 30, 1923

Discharge Discharge
Gage Gage
Date Made by— height Sec- | Million Date Made by— height Sec- | Million
(feet) | ong. | gallons (fe6%) | ond- | gallons
feet | per day feet {perday
1.30 1.1 0.7 {| Apr. 14 6.7 4.3
L7l 5.0 3.2 15 8.8 57
1.60 3.9 2.5 16 8.7 5.6
34| 43 38 May 30 3.1 2.0
1.98 7.7 5.0

Discharge, in million gallons per day, of Waiakoali Stream near Waimea, Kauai,
for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar | Apr. | May | June
0.7 2.0 1.2 12 6.9 L4 17.5 5.2 42 4.1 8.9
.8 2.8 3.0 1.2 5.7 1.6} 121 5.4 | 17.0 3.9 3.0
.8 9.3 9.6 1.2 5.0 6.4 10.0 50| 1.3] 3.7 2.2
.7 0.4 4.8 4.8 2.1 4.5 5.8 8.9 4.4 9.4 3.2 1.9
W7 g 2.8 2.1 3.3 4.0 2.5 8.0 4.0 8.2 2.9 1.9
.7 1.6 1.6 1.8 3.7 1.7 7.4 3.9 7.2 2.8 L9
2.6 L3 8.6 3.2 15 7.0 8.4 6.8 2.8 1.8

2.4 1.3, 20 3.0 1.6 9.8 40 6.2 2.6 1.7

2.6 1.4 5.7 2.8 3.8 13.3| 34 5.8 2.5 1.6

L2 22{ L3 30 27| 8 7.9 17.7| 55| 25| 18
20| 64 1.2 8.1 2.5 197 6.5| 18.5 5.2 2.4 ‘1.5

20 1.1 5.5 2.4 1203 6.8 10.2 4.9 2.3 1.5

4.6 1.0 8.6 22| 36 6.1 8.3 4.6 2.3 Lb

4.3 1.0 5.3 211173 5.4 7.1 4.5 22 L5

4.3 1.7] '3.4 2.0 48 5.2 6.2 5.0 2.2 14

2.5 1.6 5.8 2.0| 38 6.0 6.7 4.4 2.1 1.6

3.4 1.2] 10.9 L9 62 4.7 6.5 4.0 2.1 1.6

3.1 11| 17.0 1.8 28 44| 51 5.6 2.0 1.6

1.6 5.6 1.2| 10.9 1.8| 50 4.1 4.8 4.9 2.0 1.5

2.5 43| 10.2 1.8 36 3.9 4.6 4.6 1.9 L5

1.8 6.7 6.9 1.8| 18.9 3.9 4.3 4.6 1.9 1.5

.5 .7 1.8 23 4.1 1L7¢( 17.5¢ 19.7 4.1 3.8 2.0 L6
.6 4.1 4.8 3.2 1.6 121 | 13.7 4.4 3.3 2.0 L5

.5 34} 145 2.7 1.6| 1.3 12.6 8.2 3.2 2.1 1.5

.5 2.0 5.2 2.5 1.6 16.5| 10.4 9.7 20 3.0 1.4

3.8 1.8 2.6 2.8 1.6( 19.6 6.9 8.7 8.0 3.4 1.3

3.2 1.3 2.0 | 108 1.5| 48 6.0 30 50} 10.0 L3

1.0 1.2 1.8 43 1.5 33 5.5 7.9 4.5 3.5 1.3

.7 1.2 1.6 13.9 1.6 162 ... 5.4 3.9 2.4 1.3

.7 1.2 1.4 8.9 1.5 11.3 23 3.6 2.1 1.3

.6 1.8 [cenaeoa L4| 4 127 7.0 |oceennn

NoTE.—Braced figures show mean discharge for periods indicated, estimated by comparison with flow of
Kawaikoi Stream because of lack of gage-height rocord.
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Monthly discharge of Waickoali Stream near Waimea, Kauai, for the year ending

June 30, 1923
Discharge Total run-oft
Month . Million gallons per day Second- ;.

Million

— feet Acre-feet
(mean) | 8allons
Maximum | Minimum | Mean

............ 0.70 108 21.8 67
____________ 1.31 2.03 40.7 125
1.2 5. 56 8.60 167 512
L0 2.81 4.35 87.0 267
12 11.0 17.0 1,010

1.4 2. 56 3.96 79.8
1.4 39.6 61.3 1,230 3,770
3.9 8.31 12.9 233 714
3.9 14.1 21.8 437 1,340
3.2 7.57 11.7 227 697
1.9 2.96 4. 58 91.9 282
13 1.85 2.86 55.6 170
............ 8.21 12.7 3, 000 9, 002

MOHIHI STREAM AT ELEVATION 8,500 FEET, NEAR WAIMEA, KAUAI

LocaTioN.—At upper trail crossing, at elevation 3,500 feet, 4 miles west of

" Kokee (6 miles by trail) and 24 miles by road and trail from Waimea.

RECORDS AVAILABLE.—August 12, 1919, to June 30, 1923. Fragmentary rec
ords at old station 2 miles downstream, from April 13, 1909, to December
31, 1912. Records valueless August 12, 1919, to June 12, 1920.

GaGE.—Stevens continuous water-stage recorder.

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

CHANNEL AND coNTROL.—One channel at all stages; straight for 300 feet above
and 100 feet below station. Bed ecomposed 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 about 30
feet during extremely high stages. Left bank steep and fern-covered; not
subject to overflow. Control at boulder rapids 60 feet below gage; subject
to shift through collection of débris.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
450 million gallons per day or 696 second-feet, at 9.25 a.m. January 12
(gage height, 6.32 feet); minimum discharge recorded, 0.2 million gallons
per day or 0.3 second-foot, from 8 p.m. August 7 to 2 a.m. August 8’ (gage
height, 0.79 foot).

1919-1923: Maximum discharge recorded, about 520 million gallons- per
day or 805 second-feet, at 1.835 p.m. January 16, 1921 (gage height, 6.91
feet) ; minimum discharge recorded, 0.2 million gallons per day or 0.3 second-
foot, from 4 to 6 p. m. July 16, 1921, 2 to 5 p.m. September 14, noon to 3
p.m. September 15, 1921, and 8 p. m. August 7 to 2 a. m. and August
8, 1922.

Diversions.—None.

ReauratioNn.—No arfificial regulation. Stream is a series of long pools and
short rapids, and heads in the Alakai swamps. 7
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.

UriLizaTioN.—After it reaches Waimea River low-water flow is used for power
and irrigation.
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Accuracy.—Stage-discharge relation changed during flood of November 27.
Rating curve used prior to change fairly well defined between 0.5 and 10
million gallons per day; curve used subsequent to change well defined between
0.3 and 25 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. Records good except for high
stages.

Discharge measurements of Mohihi Siream at elevation 3,500 feet, near Waimea,
Kauai, during the year ending June 30, 1923 ’

[Made by Karl Jetter}

Discharge Discharge
Gage Gage
Date heiaﬁlt - Date heiaélt ..
(feet) | Second- gﬁlggg (feet) | Second- gg?gg?
feet per day feet | fer day
0.98 0.9 0. 1.27 5.5 3.6
1.52 7.4 4. 1.18 4.0 2.6
2.70 88 57 1.18 3.9 2.5
1.26 4.7 3. 1.52 9.7 6.3

s Discredited; poor measuring section. .
Discharge, in million gallons per day, of Mohiht Stream at elevation 3,600 feet, near
Waimea, Kauai, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.2 5.3 L0 0.6 7.4 0.6 13.8 31| 47 3.1 7.9

.2 4.2 5.2 .6 4.7 .8 8.1 3.4| 151 3.0 2.8

2| 10.2 9.0 .6 3.9 13.4 6.1 3.0 7.7 2.9 1.8

0.5 .2 5.6 4.4 19 3.5| 12.6 5.0 2.5 6.0 2.2 L3
.2 4.4 1.9 3.0 3.4 4.0 4.3 2.3 5.0 1.8 L3

.2 2.3 1.2 16 3.0 2.0 3.9 2.1 4.1 L7 L1

.5 .2 3.3 .81 13.8 2.6 14 3.5 9.1 3.6 1.5 Lo
.4 .2 2,7 .91 22 2.4 1.3 7.4 | 40 3.3 1.4 .8
.4 L1 2.8 Lo 4.8 2.1 59| 125 27 3.0 1.3 .8
1.4 1.8 2.5 .9 26| 19| 89 58| 14.3 2.8 L2 .8
11 4.3 8 .6 8.0 171207 3.9 17.0 2.6 L1 .6
6| L9l 24 | .5{ 49| 15|179 36| 77| 26| 10 .6
.5 .7 4.0 .5 6.7 1.4} 31 .33 5.3 2.5 1.0 .6
.6 .5 4.9 .6 4.5 1.3 193 2.9 4.3 2.4 1.0 .6
10 .4 4.6 2.8 3.0 L.2{ 51 2.7 3.5 3.8 .9 .6
.7 .3 2.8 1.2 6.0 1L1}] 40 2.5 3.0 2.7 .8 .6
.5 .3 4.3 .8] 10.0 LO| 66 2.4 3.0 2.4 .8 .8
.4 .8 3.4 1.1} 146 10| 27 2.1 2.8 8.7 .8 .8
.3 .6 6.1 LO 9.2 1.0| 52 2.0 2.6 4.7 .8 .6
.3 13 2.6 3.9 8.7 91 32 1.9 2.4 4.6 .8 -7
.3 11 1.6 5.7 5.6 .91 16.1 1.9 2.2 4.7 .8 1.0
.3 .5 L5 2.6 3.5 .8 13.1] 26 2.0 2.5 .8 1.0
.3 .4 3.2 6.4 2.5 .8 9.41 15.7 2.4 2.0 1.0 .8
.3 .3 3.2| 16.9 21 .8 85| 10.6 7.0 L7 L5 .7
.2 .3 1.8 4.7 2.0 .81 13.1 9.4 8.2 2t 4.1 .6
.3 2.8 11 2.4 2.2 7 191 4.7 6.7 7.5 3.6 .5
.4 3.9 .8 1.7 103 7| 52 3.5 22 4.1 1.5 .5
.3 1.0 W7 1.3] 5 .71 31 3.2 6.0 4.7 3.6 .5
.3 .6 .8 LO| 147 .7 . 3.4 3.1 2.0 .5
.3 .4 .8 .8 8.3 6 17.6 3.1 2.0 .5
.3 LY oo [ () IR .6 102 ... 13.8 [eeoeol

NotE.—Braced figure shows mean discharge for period indicated; estimated by comparison with record
of flow of Waiakoali and Kawaikoi Streams because of lack of gage-height record.
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Monthly discharge of Mohihi Siream at elevation 3,600 feet, near Waimea, Kauez,
for the year ending June 30, 1923 _

Discharge Total run-oft
Month Million gallons per day Second- Million
feet gallons Acre-feet
Meximum | Minimum | Mean | (81

July. .- - 1.4 0.2 0.48 0.74 15.0 46
August... - 4.3 .2 .93 1.44 28.8 88
September. 83 T 6.62 10.2 198 6809
October.__ . s 16.9 .5 2,69 4.16 83.5 256
November. ... 103 .8 10.8 16.7 904
December. 7.4 .8 1.78 2.75 55. 1 169
January. 207 .6 39.7 61.4 1,230 3,780
Fobruary ... oo aaaans 26 1.9 6.17 9.55 173 530
March. 102 2.0 10.9 16.9 338 1,040
April. e 47 1.7 6.30 9.75 189 580
: )/ - 13.8 .8 2,38 3.68 73.8 226
June...... 7.9 i1 1..09 1.69 32.7 100
The year. ..o ooooommooeaeneon 207 2 7.51 1.6 | 2,740 8,420

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

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).

RECORDS AVAILABLE.—July 1, 1919, to June 30, 1923.

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

DiscHARGE 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 recorded during year, about 3,340 million
gallons per day or 5,170 second-feet at 6 p. m. September 11 (gage height,
5.35 feet) ; minimum recorded, 2.2 million gallons per day or 3.4 second-feet,
at 4 p. m. July 1 and 5 p. m. December 28 (gage height, 0.41 foot).

1919-1923: Maximum recorded, about 3,750 million gallons per day or
5,800 second-feet, January 16, 1921 (gage height, 5.70 feet); minimum
recorded, 1.3 million gallons per day or 2.0 second-feet, September 28, 1919
(gage height, 0.39 foot).

Diversions.—None.

REguLaTION.—NoODe. .

OBJECT OF sTATION.—T0 determine amount of flood water available for storage
for use in irrigating high-level lands above Waimea and Kekaha.

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

Accuracy.—Stage-discharge relation practically permanent during year. Rat-
ing curve well defined between 1 and 300 million gallons per day; fairly well
defined between 300 and 500 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 averaging discharge
for intervals of the day. Records good except for extremely high stages.
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26 SURFACE WATER SUPPLY OF HAWAII, 1922—-1923

WAIALAE RIVER AT ELEVATION 3,700 FEET, NEAR WAIMEA, KAUAI

LocaTioN.—At elevation 3,700 feet, 2 miles below swamps and 15 miles by traik
northeast of Waimea, by way of Gay’s mountain house.

RECORDS AVAILABLE.—January 26, 1920, to June 30, 1923, at present site;
August 1, 1910, to January 25, 1916, at old site 2 miles downstream.

Gaage.—Stevens continuous water-stage recorder. .

DISCHARGE MEASUREMENTS.—Made by wading.

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

EXTREMES OF DISCHARGE.—Maximum recorded during year, about 3,660 million
gallons per day or 5,660 second-feet, at 6.10 p. m. September 11 (gage height,
7.32 feet); minimum recorded, 1.3 million gallons per day or 2.0 second-feet
from 3 to 4 p. m. July 1 and at 6 p. m. July 4 (gage height, 0.81 foot).

1920-1923: Maximum estimated, 4,500 million gallons per day or 6,960
second-feet, January 16, 1921 (gage height, 8.44 feet); minimum recorded
on July 1 and 4, 1922.

Diversions.—None.

REeULATION.—None.

OBsECT OF STATION.—To0 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 irrigation.

Accuracy.—Stage-discharge relation changed by flood of September 11. Two
rating curves used; fairly well defined between 2 and 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 day. Records good except
for high stages.

Discharge measurements of Waialae River ai elevation 3,700 feet, near Waimea,
Kauai, during the year ending June 30, 1923

Discharge Discharge
Gage Gagg
Date Made by— height Sec- | Million Date Made by— height Sec- | Million
(feet) ond- | gallons (teet) ond- |gallons
feet | per day feet |perday
July 7| Karl Jetter......| 0.95| 3.8 2.5 |l Jan. 13 | M. H, Carson...| 1.72| 82 53
Oct. 3 |..... do.._ . .._... 1.64 | 66 42.5 || Mar. 3 | Karl Jetter_.__.._| 1.12 | 118 7.6
4 | E. D. Burchard 1.16 | 156.1 9.8 | Apr. 18 (.___. L [\ S 1.62 | 85 42
Nov. 26 | Karl Jetter...._. 981 6.1 3.9} June 3 ..._. P 1 S 94 3T 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, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June
1.4 16| 27 12.2 5.8 7.0 1.6 15.6| -3.9| 81 12.2 7.0
1.6 1.7 8.4 19.2 3.7 5.1 1.9 91 13.3| 16.9| 12.7 3.9
L4 1.9 58 33 13.1 51| 68 6.7 7.0 8.3 8.3 3.2
1.4 1.8 21 93| 27 1.2 | 4 - 6.1 4.5 6.4 4.8 2.5
L8 1.8 150 48| 149 5.1 8.0 3.9 3.5 5.1 3.7 2.5
3.1 1.7 6.6 3.4 6.4 4.5 3.9 3.5 3.5 4.2 3.4 2.3
2.6 16| 13.6 3.0 | 160 3.5 3.5 3.4 | 150 3.7 2.8 L9
1.9 16.4 6.3 6.4 174 3.0 3.91 30 69 3.2 2.6 L8
1.8 7.4 9.3 6.1 140 26| 1L1| 18.0| 66 2.8 2.6 1.8
7.5 43 5.6- 7.0 2.5 | 156 6.7 19.2 2.6 2.3 1.8

7.8
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Discharge, in million gallons per day, of Waialae River at elevation 3,700 feet, near
Waimea, Kauai, for the year ending June 30, 1 923—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June
3.4| 13.5| 680 3.5 9.1 2.1 | 479 4.8; a7 25 21 L6
2.3 43| 62 3.2 7.0 2,0 | 573 3.71 10.8 25 L9 18
L8 3.6 1L7 3.0 10.8 1.9 | 66 3.4 7.4 23 L9 L9
L8 34| 25 3.4 8.7 1.8 | 450 2.8 5.4 2.3 1.8 4.0
19 24| 10.4 7.4 51 18| 74 2.8 4.5 2.6 .7 83
L9 2.4 | 1.3 451 10.4 L7 47 2.6 3.7 2.3 1.7 8.7
1.8 271 127 3.4 159 1.6 13 2.3 357 20 1.7 7.0
L7 41} 13.9 7.9 21 L6 20 2.3 3.4 40 L9 10 4
2.4 2.8 1.7 481 21 1.6 | 159 21 3.2 157 3.7 9.1
2.0 2.6 6.4 1] 34 L6 | 46 2.1 30| 21 25 15.5
L9 2.7 4.2 9.7 12.0 L5 21 2.1 2.6 10.8 4.5 1.9
1.8 26 6.1 7.2 8.7 1.5 16.9 | 149 2.5 4.8 6.4 4.8
1.7 2.8 7.8% 24 5.1 1.6 1.2 33 3.9 3.4 22 3.2
1.6 31 45! 79 4.2 L5 8.7 26 12.7 3.4 32 2.5
L7 3.1 37| 108 37| 15| 31 152 131 7 38 2.0
1L3 6.6 3.2 58 3.5 L] 78 7.0 7.9 13.4| 157 19
3.4 7.2 2.6 6.1 | 452 1.4 | 157 51 176 21 48 L9
5 3.1 3.2 6.4 | 123 1.4 81 4.8 6.4 30 8.7 2.0
3.1 2.3 4.8 51! 25 14 24 3.9 16.9 6.1 26
2.0 2.3 4.8 54| 122 1.4 13.8 161 16.3| 10.5| 28
181 31 8.3 L4147 ... 321 7.8

Monthly discharge of Waialae River at elevation 3,700 feet, near Waimea, Kauat,
for the year ending June 30 1923

Discharge Total run-off .
Month Milli
on gallons per day nd- on
feet ]m\ﬁlli Acre-feet
Maximum | Minimum | Mean (mean)
July._ 11.3 1.4 2.69 4.16 83.3 256
ugust. . —_—— - 31 1.6 4.80 7.43 149 457
689 26 36.1 55.9 1, 080- 3,320
79 3.0 10.3 15.9 320 980
452 3.5 40.5 62.7 1,220 3,730
11.2 1.4 2.69 4.16 83.3 256
573 1.5 92.8 14 2, 880 8,830
149 21 13.3 20.6 373 1, 140
321 2.5 27,1 41.9 839 2, 580
April________. 81 2.3 14.6 22,6 438 1,340
May. 48 L7 8.90 13.8 276 847
June.. . 1585 1.6 4.42 6.84 133 407
The year. 689 1.4 21.6 33.4 7,870 24,100

EEKAHA DITCH AT CAMP KO 3}, NEAR WAIMEA, KAUAI

Locarion.—Half a mile below intake, 1,000 feet below Kekaha Sugar Co.’s

weir, and 8 miles by trail north of Waimea.
RECORDS AVAILABLE.—October 26, 1917, to June 30, 1923. Staff at ﬁume
No. 4, 1 mile below intake, March 18, 1916, to August 2, 1917; weir, 1,000
~  feet above present site, November 8, 1907, to June 30, 1915,
Gaee.—Gurley printing water-stage recorder installed July 12, 1921, replacing
vertical staff 900 feet upstream.
DiscHARGE MEABUREMENTS.—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 ditech and probably permanent.

Tivbe copy is PUBUC PWEBTY and is net te

be removed from the official files, PRIVATE POGSESSION
1’ UNLAWFUL (R. S, Sup. Yol. 2, pp. 360, Sec 749.}
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EXTREMES OF DISCHARGE.—Maximum recorded during year, 65 million gallons
per day or 101 second-feet, at midnight September 8 and midnight September
16 (gage height, 4.09 feet); minimum recorded, 1.0 million gallons per day
or 1.6 second-feet, from 9 a. m. to 1 p. m. January 31, and from 7 p. m.
February 9 to 1 a. m. February 10 (gage height, 0.60 foot).

1907-1923: Maximum recorded, 67 million gallons per day or 104 second-

feet, on January 4, 1921, and March 6, 1922. Water occasionally shut off.

Diversions.—None above station. Numerous diversions near Waimea and
Kekaha,

RuGULATION.—By head gates.

OBJECT OF sTATION.—To0 measure water diverted from river by ditch. Land
and water owned by Territory and leased to Kekaha Sugar Co.

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

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined. 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 printed record by averaging hourly
gage heights or, for days of considerable fluctuation in stage, by average
hourly discharge. Records excellent.

Kekaha ditch 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 434 miles where it crosses and then
continues roughly parallel to river for a distance of about 214 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 Waimea, Kauai,
during the year ending June 30, 1928

Discharge Discharge
Gage |———F—— Gago
Date Made by— | height| oo | ppinion || Date Made by— | belght) g0 | pripion
(feet) | ond. | gallons (feet) | ond- |gallons
feet | per day feet |per day
{)':g 8 | Karl Jetter....... 2.52 ) 455 29.5 || Mar, 3| Karl Jetter......| 296 61 39.5
Oct, 4(..... s [ TR 3.63 | 81 52 Apr. 19 {__... L {1 JRN 3.22 68 4
Nov. 23 |...-- (i 1L YO, 3.45| 79 51 June 5 |-.--- [ [ TN 3.01 61 39.5
Jan. 19| Francis Kanahelel 1.71| 19.2 12.4

Discharge, in million gallons per day, of Kekaha ditch at camp No. 1, near Waimea,
Kauai, for the year ending June 30, 1923

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

26 24 51 39 30| 18.0 29 41 19.0 46

28 24 53 b5 32) 23 31 43 40| 18.0 46 45
27 24 53 53 38| 26 41 33 .| 18.0 46

26 25 55 53 51| 38 46 20 411 21 46

25 25 &5 46 51| 38 46 31 41| 25 46 39
3. 25 51 36 46 | 39 41 41 41| 30 46 41
31 24 53 32 41 | 39 37 39 43 | 34 48 38
28 30 56 34 43 | 43 38 43 431 33 48 37
26 46 58 39 48 | 43 43 34 39| 36 46 36
39 41 53 41 .48 | 43 438 35 41| 43 43 36
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Discharge, in million gallons per day, of Kekaha ditch at camp No. 1 -near Waimea,
Kauai, for the year emimg June 30, 1923—Continue

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

41 43 41 33 43 437 43 37| 4 46 43 34
31 43 27 30| 48 411 37 38| 41 48 43 34
28 32 24 20| 46 39| 21 33| 43 48 41 36
29 32 30 30| 46 37 43 48 41 36
32 28 41 51| 51 37| B ;| 48 48 39 43
29 a 46 39| 48 37| 19.0 37| 43 48 39 43
27 20 56 3t] 51 361 2§ 41 46 48 38 48
28 38 48 38| 51 34 } 25 411 43 46 30 48
26 33 55 38| 48 33 431 43 46 41 46
27 36 51 36| 48 33! 25 411 46 43 41 46
26 32 39 48 | 48 32| 26 33| 48 48 41 46
27 28 37 43| 48 32( 28 38 46 46 46 43
26 27 53 46| 48 31| 32 46 48 48 30
25 27 48 43| 43 31| 33 48 46 37
24 29 39 48| 46 30| 36 © 46 28 34
32 30 33 48| 85 301 30 46 43 33
ar 46 31 41| 20 30f 26 1 43 38 50 33
32 36 30 41| 19.0 20| 383 46 41 33
33 30 34 37| 151 30| 38 feeee.n.. 48 43 33
27 20 32 3| 17.0 2| 27 34 43 36
25 36 37 28| 16.8 13.3 )

Nore.—Braced figures show mean discharg Penods indicated, estimntad because of lack of gage-

height record by eompavlson with flow at lower station below tunnel No. 1

Monthly discharge of Kekaha ditch at camp No. 1, near Waimea, Kauai, for the
year endmg June 30, 1928

Discharge Total run-oft
Mon
onth Million gallons per day g a- .
feet mgaﬂomon Acre-feet
Moximum | Minimum | Mean | (mean)
41 24 28.9 44.7 898 2,750
48 % 318 48.9 -979 3,010
58 24 44.4 68.7 1,330 4,000
55 2 40.2 62.2 1,230 8,500
58 15.1 428 | 66,2 1,200 3, 040
43 18.0 34.0 52.6 1, 080 3, 280
- 48 16.8 325 50.3 1,010 3, 090
- - 29 37.7 58.3 1,060 3,240
48 13.3 42.0 65.0 1,860 4,000
48 18.0 388 60.0 1,160 3, 570
38 45.2 69.9 1,400 4,300
June. 33 39.5 611 1,190 3, 640
The year. 58 13.3 38.1 58.9 13, 900 42, 700

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

LocaTioN.—7 miles below intake, 2}4 miles by trail from Waimea, and just
above diversion for Waimea domestic supply.

RECORDS AVAILABLE.—July 15, 1921, to June 30, 1923. April 7, 1908, to Novem-
ber 30, 1914, and July 20, 1916, to July 15, 1921, at site half a mile down-

. stream.

Gaage.—Gurley printing water-stage recorder msta.lled 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 is section of diteh; not well defined; shifts occasionally.

4240—27——3
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ExTREMES OoF°DISCHARGE.—Maximum discharge recorded during year, 58 mil-
lion gallons per day or 90 second-feet, at 11 p. m. March 30 (gage height,
4.37 feet); stage may have been higher during period of no record in Sep-
tember. Minimum recorded, 3.5 million gallons per day or 5.4 second-
feet, at 1 a. m. February 19 (gage height, 1.08 feet).

1916-1923: Maximum recorded, 64 million gallons per day or 99 second-
feet, at 8.30 a. m. December 22, 1921 (gage height, 4.40 feet). Water
oceasionally shut off.

Diversions.—Small amount of water is diverted above station for domestie

. supply and occasionally for irrigation of rice and taro.

ReauraTioN.—By head gates.

OBsECT OF STATION.—To0 determine dxscha.rge above first important lateral; also
determine ditch losses between intake and station. Territorial la.nd and
water.

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

Accuracy.—Stage-discharge relation changed September 12. Two well defined
rating curves used. Operation of water-stage recorder satisfactory except
during September and October. Daily discharge ascertained by applying
to rating table mean daily gage height obtained from printed record by
averaging hourly gage heights or, for days of considerable fluctuation in
stage, by averaging hourly discharge. Records good.

For description of Kekaha ditch see under ‘“Kekaha ditch at eamp No. 1,
near Waimes, Kauai.”

Discharge measurements of Kekaha ditch below nmnd No. 12, near Waimea, Kauai,
during the year ending June 30, 1928

Discharge Discharge
G Gage

Date Made by— height| Sec- | Million || Date Made by— height| Sec- |Million
(teet) ond- | gallons (feet) | ond- |gallons
feet | per day || - feet |perday
July 5| KarlJetter......| 2.18 | 82 20.7 || Jan. 20 | Francis Kanahele| 2.01 | 24.9 16.1

Oct. B |-..n L 1/ PO, 8.35 | 61 40.5 || Mar. 5 | Karl Jetter......| 8.07 | 52 34
Dec. 1 do. L79| 2.3 18.8 |[ Apr. 20 do 3.32| 60 88.5
Jan. 9 | ¥rancis Kanahels; 8.08 | 55 .36 June 7 do 2.95| 50 325

Dt'saharye, in million gallons per day, of Kekaha ditch below tunnel No. 18, near
Waimea, Kauai, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
21 20 38 30| 13.4| 25 26 37| 22 87 41
23 10.2 40 25| 18.8| 27 24 82| 17.5 37 30
24 20, 42 40 24 21 36 22 32! 150 39 37
22 21 44 : 36| 34 39 10.7 34 150 87 36
2 21 42 37| 36 39 24 36 | 18.3 37 34
25 20 40 30 36| 34 87 82 36| 25 37 34
28 19,2 27 34| 34 34 34 37| 30 30 32
24 22 4% 27 37| 36 32 30 39| 30 39 32
2 40 32 30| 37 38 23 371 30 39 30
30 ‘38 34 39| 37 39 18.3 37 34 87 30
85 | 38 29 37| 87 41 20 87| 87 37 30
28 88 24 87| 87 39 30 36| 37 87 20
24 29 25 22 371 3 | 187) 20 36| 39 87 30
24 28 22 36| 34 31 34 36| 39 36 30
28 25 34 37| 34 27 34 37| 39 36 34
25 24 32 37| 34 14.2 | 34 37 39 gz 37
23 21 26 3 32 17.5| 36 871 3 39
22 26 26 39| 32 18.3 1 16.4 37 4 34 89
22 4 30 39| 30 10.8 | 81 37| 39 36 39
23 24 0 27 37| 30 20 32 3 3 37 39
22 24 41 37 30 34 30| 39 36 39
22 21 37 371 20 34 39 ( 39 39 39

20 39 371 29 30 39| 30 41 36
20 20 37 36| 20 30 41| 39 43 32
22 39 34| 20 34 41| 4 41 30
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Discharge, in million gallons per day, of Kekaha ditch below tunnel No. 12, near
Waimea, Kauai, for the year ending June 30, 1923—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
24 21 39| 37 29| 30 36 41 37 41 29
31 35 4| 34 29| 34 37 41 36 41 20
26 32 25 34| 21 26 21 36 41 37 39 20
29 26 30} 1.7 25 15,0 joecean 41 37 41 20
24 25 27| 12.6 26| 23 |oe.e.. 37 37 41 29
21|, 28 % Joeeeee| 26| 26 28 | 39 |ieane

Note.—Braced figures show mean dxscha?e for periods indicated; estimated because of lack of gage-
height record by comparison with records of low at upper station at camp No. 1.

Monthly discharge of Kekaha ditch below tunnel No. 12, near Waimea, Kauai, for
the year ending June 30, 1 928

Discharge Total run-off
Month Million gallons per day Second- Million
feet gallons Acre-feet
Meaximum | Mintmum | Mean | (2eaR)

i 35 19.2 24.4 37.8 755 2,320
August. 40 19.2 25.5 39.5 791 2, 430
September. I O 36.9 55.5 1,080 3,310
October. 22 32.5 50.3 1,010 |- 3,000
November.. 39 1.7 33.6 52.0 1,010 3,080
December. 37 13.4 30.4 47.0 944 2, 890
7 y 41 10.8 27.4 42.4 849 2, 610
February. .. 37 10.7 29.3 45.3 820 2, 520
March . N 41 28 31.2 57.6 1,150 3,540
April . 41 15.0 30 5L1 989 3,040
ay. 43 34 38.1 58.9 1,180 3,620
Junse. 41 20 3.7 52.1 1,010 3, 100
The year. 0.7 3.7 49.0| 11,600 85, 600

SOUTH FORK OF WAILUA RIVER NEAR IIHUE, KAVAI

LocaTioN.—One-third of a mile above Waiehu Falls and 7 ‘miles northeast of
Lihue. Prior.to November 18, 1918, station was one-third of a mile farther
upstream. )

Recorps AvarLABLE.~—December 10, 1911, to June 30, 1923.

Gaen.—S8tevens continuous water-stage recorder installed November 19, 1918;
Friez water-stage recorder used December 19, 1911, to November 8, 1918,
and staff gage December.10-16, 1911,

DiscHARGE MBASUREMENTS.—Made from cable or by wadmg.

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 due to
boulders lodging in water-worn grooves at left end of control.

ExTREMES OF DISCHARGE.—Maximum discharge recorded during year, 18,800
million gallons per day or 29,100 second-feet, at 5 a. m. March 31 (gage
height, 9.64 feet); minimum discharge recorded, 4.6 million gallons per day
or 7.1 second-feet, from midnight to § a. m. June 25 (gage height, 0.96 foot).

1911-1923: Maximum discharge recorded, 29,000 million gallons per day
or 44,900 second-feet, at 7.25 a. m. January 16, 1920 (gage height, 11.25
feet); minimum discharge recorded, 2.8 million gallons per day or 4.3 second-
feet, at 6 p. m. October 7, 1918 (gage height, 2.06 feet on old gage).

Diversions.—Several diversions above station for irrigation and power devel-
opment.
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ReguraTioN.—By diversions above station only.

OrjsECT OF sTATION.—To determine feasibility of diversion for homesteads after
stream enters Territorial lands.

UriLizarion.—Water going to waste except a small amount used for irrigation
of riece and taro.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined below 200 million gallons per day; fairly well defined
between 200 and 15,000 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 day. Records good.

Discharge measurements of South Fork of Watlua River near Lihue, Kauai, during
the year ending June 30, 1923

[Made by Karl Jetter]
Discharge
G
Date heim
(teet) . |-Becond-.| Milion
feet
per day
July 4o oaeo . ; L1 12.0 7.8
June 15, I IIITIITIIIITTTTTTTTTTTTTNT 1.00 7.4 48

Discharge, in million gallons per day, of South Fork of Wailua River near Lihkue,
auat, for the year ending June 30, 1923

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

- 8.7 7.5 193 | 45 51| 98 6.0 24 .1 310 - |48 109
561 1L0 50| 62 44 | 115 86 160 | 115 " [182 :|*80 7.9
5.6 9.1 198 T 70 95 73 145 71 145 42 6.8
57| 59 671 44 931136 38 53 124 30 8.7
9.4 | 182 8| 64 | 110 15.1 115 49 115 2% 5.4
20 8.1 45| 19.6 45| 86 14.2 98 55 8 b 5.3
86| 7.0 86| 16.8| 354 ) 71 16.4 88 78 18.5 81
6.4 48 33| 34 630 [ 65 126 119] 118 87 14.6 5.0
6.3 36 31 | 151 176 | 67 i1 120 ) 124 49 12.9 50
129 14.2 .7 26| 60 106 { 54 46 93 72 42 9.1 50
8.8 16412020 | 25 90| 37 b 86| 179 37 7.9 5.0
1.7 10.9 686 | 21 65| 28 1,100 71 20 33 7.4 4.9
8.6 4 314 | 16.8 541 28 80 62 17.2 7.0 4.8
7.2} 18.9 414 | 104 41 23 748 54 59 15.1 7.0 4.8
10.1 9.1 224 | 72 42| 22 280 45 49 18.5 6.6 6.8
1.8 9.3 25! 28 541 21 169 40 36 14.2 6. 4 8.0
18.5 7.7 148 | 28 791 19.0| 250 3 21 47 64 7.4
10.9 7.0 93| 31 84| 19.0| 157 37 16.4 | 202 6.1 6.0
9.3 7.2 78 | 61 9% | 156.5| 556 33 13.5 | 191 12.6 5.1
7.4 26 56 | 56 59, 13.5| 589 20 10.1 | 370 6.3 6.1
7.4 14.4 511 37 421 12.6 | 347 29 9.9 | 214 7.4 6.6
7.7 7.7 584 | 128 33 7.9 195 272 9.3 | 60 8.6 58
7.5 .7 202 | 249 29 7.2 182 170 75 34 33 5.3
7.5 8.3 166 | 300 23 7.0 157 115 57 37 14.6 4.9
7.5 7.6 90 | 124 22 6.81 224 108 45 196 40 4.7
47 6.9 68| 78 213 6.6 202 69 M 103 38 8.3
15,6 | 42 33| 7 911 6.4| 619 105 45 104 140 5.8
6 7.7 48 577 6.3 496 124 35 6.6
23 7.4 48 | 60 182 6.1 201 147 18.5 15.7
9.3 1.0 42 57 115 61| 224 83 36 18.8
7.4 | 238 61 6.1 548 |.......[3,640 }_...... - J O
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Monthly discharge of South Fork of Wailua River near Lihue, Kauas, for the year
ending June 30, 1923

Discharge Total run-off
Month Seco!
Million gallons per day nde
Miliion
feet Acre-feet
(mean) gallons
Maximum | Minimum | Mean
July.... . 86 5.6 13.4 20,7 416 , 270
August.. 238 6.9 23.0 35.6 713 2,190
Sept: . | 2020 26 216 334 6, 480 19, 900
300 16.8 7.3 110 2,210 8, 780
November. . - 011 22 149 21 4,460 13, 700
|1 136 6.1 38.5 59.6 1,190 3, 660
January. o 1,100 60| 284 439 8,800 27,000
Fel - - 272 29 99.2 153 2,780 8, 520
h. ... - 3,640 9.3 187 289 5, 800 17, 800
April . 370 14.2| 108 167 3,250 9, 940
L) 140 6.1 24.3 37.6 754 2,310
11 7, 188 4.7 6.78 10.5 204 624
The year. e 3,640 4.7 101 156 37,100 | 114,000

NORTH FORK OF WAILUA RIVER AT ELEVATIOR 6850 FEET, NEAR LIHUE, XAUAI

LocaTioN.—134 miles above intake of Kanaha ditch and 10 miles northwest of
Lihue,

RECORDS AVAILABLE.—September 21, 1914, to June 30, 1923. Records available
for old station at elevation 500 feet, August 1 to October 28, 1910, and
December 28, 1910, to September 25, 1914.

Gage.—Stevens continuous water-stage recorder.

Di1scHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND cONTROL.—One channel at all stages; straight for 80 feet above
and 50 feet below gage. Right bank steep and high; left bank slopes gently.
Control composed of boulders; fairly permanent.

ExXTREMES OF DISCHARGE.—Maximum discharge recorded Jduring year, 1,800
million gallons per day or 2,790 second-feet, at 10 a. m. September 11 (gage
height, 8.25 feet); minimum discharge recorded, 17.8 million gallons per
day or 28 second-feet, at 9 p. m. June 13 (gage height, 0.76 foot).

1914-1923: Maximum discharge recorded, from extension of rating curve

2,200 million gallone per day or 3,400 second-feet, at 6.30 p. m. September 26,

* 1914+ (g4ge height, 9.5 feet); minimum discharge, 12.9 million gallons per
day or 20 second-feet, May 7, 1919.

Diversions.—None.

RecuLaTION.—None.

OBiECT OF sraTIoN.—To determine feasibility of diversion above or near this
elevation. Territorial land and water. Important in relation to water
supply for homesteads.

UtiLizatioN.—Part of flow diverted for irrigation of sugar cane, but most of it
is wasted.

Accuracy.—Stage-discharge relation changed during flood of September 11.
Rating curve used prior to change fairly well defined below 300 million
gallons per day; curve used subsequent to change well defined below 80
million gallons per day and fairly well defined between 80 and 300 million
gallons per day. Operation of wé,ter—stage recorder satisfactory except
during January and June. Daily discharge ascertained by applying to
ratitig table mean daily gage height obtained from recorder graph by in-

.spection or, for days of considerable fluctuation in stage, by averaging
discharge for intervals of the day. Records good except for high stages.
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Discharge measurements of North Fork of Wailua River at elevation 650 feet, near
Lihue, Kauas, during the year ending June 30, 1923

[Made by Karl Jetter]
Discharge Discharge
Dat he%lft IEY" Date e t |
ate €1 4 al 6!
. (feet) | Second- Ig‘g%lggg (feet) | Second- lélﬂﬂljggg
feot | per day e feet | per day

1.00 39 2.5 1.60| 105 8
100 43.5 28 .03 36.5 2.6
1.02 49.5 32 .90 84.5 22.2
1.02 47 30.5

Discharge, in million gallons per day, of North Fork of Wailua River at elevation
650 feet, near Lihue, Kauat, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
22 u4| 38 34 60 2 60| 36 126 41 2%
22 30 56 48 31 57 39 4| 42 64| 44 21
21 27| 134 60 53 59 42 38| 31 48| 36 21
21 52 51 36 38 63 28 36| 28 4] 31 19.8
30 28 61 30 33 41 3 32| 28 38| 33 20
2 26 61 27 B 33 2 30| 30 3| 28 19.0
22 24 57 27| 168 32 24 28| 40 32| 26 19.0
21 62 38 40 241 29 24 43| 48 0| 25 18.7
24 41 511 101 27 32| 40 20| 24 19.0
30 32 38 36 26 28| 30 28 2 18.7
28 38 | 508 28 55 2 24| 54 30| 21 8.4
30 31| 225 26 3 .23 31 331 21 19.0
24 47| 106 25 36 22 22 28 26 21 18.7
26 32| 165 89 30 22 22| 28 26| 20 23
22 32 82 39 36 22 |\ o240 2| A 26| 19.8| 24
37 28 91 30 36 22 2| 38 241 19.4] 29
28 26 56 31 41 22 2B 72| 19.8| 24
32 26 52 45 44 22 2 a 5| 29 2%
24 26 441 115 41 22|/ 22| 21 97| 21 2
24 42 36 56 33 22 211 21 11! 190 238
22 30 49 38 2 22 24| 19.8 0 2 2%
21 0| 178 59 26 22 174 | 21 44 26 19.8
2 28| 00| 112 24 22 85 60 | 52 36| 42 22
22 28 68| 171 22 22 41| 38 48| 39
28 8| 52 10 22 32| 32 105 | 41
66 57 41 4| W 22| 130 27| 43 48 [ 44
30 37 36 4| 367 22| 222 35| 66 66| 52 30

13 29 41 36| 191 2 133 65| 33 68| 30
30 28 36 33 70 22 87 |emeee- 28 e8| 26
26 50 36 32 “ 22 64 245 55| 33
30| 106 |ec.... 36 [oeen . 22| 156 |..._.. 415 28

Nore.—Braced figures show mean discharge for ‘periods indicated; estimated because of lack of gage-
1]1{&;}!]111;i reqoi'g by comparison with records of flow for East Branch of North Fork of Wailua River and
ihiwai River.

Monthly discharge of North Fork of Wailua River at elevation 650 jeet, near Lihue,
Kauai, for the year ending June 30, 1923

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

21 29.9 46.3 926 2,840
24 36.3 56.2 1,120 3,460
36 89.6 139 2,690 8, 250
25 51.4 79.5 1,590 4,890
22 69.8 108 2,000 6,430
22 2.8 4.6 892 2,740
22 144 223 4,480 13, 700
21 37.6 88.0 1,050 3,220
10.8 52.2 80,8 1,620 4,970
24 56.7 87.7 1,700 5,220
19.0 29.2 45.2 905 2,780
18.4 23. 4 36.2 702 2, 150
18.4 54.2 83.9| 19,800 60, 600
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KAJHAHA DITCH NEAR. LIHUE, KAUAIX

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

Rucorps avarLasLe.—July 26, 1921, to June 30, 1923. August 6, 1910, to July
25, 1921, at site 800 feet upstream

Gaae —Stevens continuous, water-stage recorder mstalled January 26, 1923.
Gurley printing water-stage recorder at same location used July 25, 1921, to
January 25, 1923. Vertical staff gage, 800 feet upstream, used prior to
" July 25, 1921.

Di1scHARGE MEASUREMENTs.—Made from foothridge 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 info a
34-mile tunnel. Control composed of soft lava rock; shifting probably due
to caving in of tunnel roof. |

EXTREMES OF DISCHARGE.—Maximum recorded during year, %2 million gallons per

. day or 34 second-feet, at 4.30 a. m. March 31 (gage height, 3.71 feet); min-
imum recorded, 1.3 million gallons per day or 2.6 second-feet, for several
hours April 20-24 (gage height, 0.29 foot).

1910-1923: Maximum recorded, 24 million gallons per day or-37 second-
feet, at 2.30 a. m. October 1, 1921 (gage height, 4 01 feet). Ditch occa-
sionally dry.

Dirversions.—All diversions below station.

RequLATION.—By head gates.

OBiBCT OF STATION.—To0 determine discharge of ditch which diverts water from
river and delivers it to fee simple and Territorial lands leased to Lihue plan-
tation. Territorial water. Important station relative to North Wailua
homesteads. ‘ ’

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

Accuracy.—Stage-discharge relation not permanent. Three rating curves used;
fairly well defined above 10 million gallons per day. Operation of water-
stage recorders satisfactory except during November and December. Daily
discharge for period July 1 to January 26 ascertained by applying to rating
table mean daily gage height obtained from printed record by averaging
hourly gage heights; for period January 27 to June 30 it was ascertained by
applying to rating table mean daily gage height obtained from continuous
graph by inspection or, for days of considerable fluctuation in stage, by
averaging discharge for intervals of the day. Records fair.

Kanaha ditch diverts from North Fork of Wailua River at a point about 834
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 sharply to the south. About
8 miles farther on it crosses South Fork of Wailua River and within a short dis-
tance joins Lihue diteh 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 Kanoha ditch near ILihue, Kauai, during the year
ending June 30, 1923

Discharge Discharge

G G
Date Made by— heiﬁt Bec- | Million || Date Made by— hegt Bec- |Million
(feet) | ond- | gallons . (feet) | ond- |gallons
feet | per day feet |perday
July 14 Karl Jetter ...... 304 27.5 17.7 || Jan. 26 | Francis Kanahele| 2.36 | 15.2] , 0.8
Aug. 20 |._.__.do.._.__... .| 3.84| 81 20.0 || Apr. 26 | Karl Jetter......| 2.36 | 20.9 13.5
Oct. 6 dn 3.20| 30 19,8 || June 19 do. 8.24 | 3L5 20.2
Dec. 8 do. 2.87 | 22.4 14.5 209 do. 3.28| 33 2.2

1 do 319 26 16.8

* Rejectod; measurement of June 19 considered correct.
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Discharge, in million gallons per day, of Kanaha diich near Lihue, Kauai, for
the year ending June 30, 1923

Day July | Aug. | S8ept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June
17.6 | 18.4| 19.2| 19.2; 17.6 15.7 8.2 L7 3.6| 152 19.0
7.6 10.2| 184} 20 17.6 187 7.6 17 3.6 | 18.0 18.3
17.6 | 18.4| 20 20 18.4 141 7.6 1.7 3.6 16.8 18.3
16.8 19.2}| 20 18.4 ] 17.6 14.9 7.6 1.7 3.6 18.8 17.8
19.2! 19.2| 20 19.2] 17.6 49| 72| L7| 34( 168 183
176 | 19.2 | 19.2| 19.2] 17.6 14,9 7.2 1.7 15| 18.0 17.5
17.6 | 19.2 ] 18.4| 190.2 149 93| L7} L4]| 152! 17.5
16.8| 20 18.4| 21 16.0 4.9 10.3 1.7 L4 152 7.5
18.4) 18.4| 190.2| 20 13.8 |ceueen 15,7 9.6 L7 L4| 145 17,5
20 21 18.4| 19.2| 13.1 8.5 9.6 1.7 14| 16.4 8
19.2| 20 131 2 13.1 4 ... 14.9 2.6 L7 1.4 183 16.8
19.2] 20 1.7 17.3 | 1L0| 9.6 17| L4) 183] 19.0
18.4 | 22 12.4 16.5] 10.3 9.6 L8 1.4) 183 18.3
19.2| 20 13.1 18.5| 10.3 9.6 L7 1.4; 183 2
18.4 | 20 1L7 18.7 9.6 9.6 L7 L3 17.5 19.8
19.21 20 12.4 165 89| 119 L7| 18] 17.5
19.21 20 10.3 15,7} 1LO{ 17.2 L7 L3 | 17.5 21
18.4| 102 146 1.5 10.3| 182 L7 1.3| 19.5 21
18.4 | 20 17.6 156.7 9.6 18.2 L7 1.3| 18.8 19.9
19.2 | 20 17.6 15.7 7.9] 19.0 1.7 L3]| 17.5 19.8
184! 19.2| 20 16.5| 79! 183 1.7 L3| 19.0! 19.8
17861 2 20 16.5 7.6 16.1- L7 L3| 10.8 18.3
19.2| 2 18.4 15.7 96| 17.3 1.8 L3 21 19.8
18.4| 2 17.6 16.7| 108] 17.83} L7, 11.5| 19.8| 183
19.2] 20 16.8 15.7| 10.3| 157 1.6| 156 19.8 19.0
21 21 19.2 15.7] 10.3| 17.4 1.6} 149| 19.0 19.0
18.4| 21 20 15.7| 10.3 81 1.6 13.8| 10.0 21
17.6 | 20 19.2 16.7 9.6 2.3 L5| 13.8] 18.3
176 | 20 17.6 15.7 9.6 L6| 13.8] 183 21
18,4 19.2| 184 15.7 8.9 L6| 145 19.0 21
18.4 | 19.2 15.7 8.9 49 10.8

Note.— W ater-stage recorder did not operate Nov. 14 to Dec. 11; discharge not determined. ‘Gan-height
record estimated for part of day June 16-17 and 19-21.

Monthly discharge of Kanaha ditch near Lihue, Kauai, for the year ending June

30, 1923 :
Discharge Total run-off
Month Million gallons per day Second- | prinion
feet gallons Acre-feet
Maximum | Minimum | Mean | (mean)

July. 21 16.8 18.5 28.6 572 1,760
August. 22 18.4 19.8 30.6 613 1,
September. 20 10.3 17.1 26.5 513 1,570
October. 21 15.3 19.0 29. 4 589 1,810
January. 16.5 7.6 116 17.9 1,100
February... 19.0 2.3 1.8 18.3 329 1,010
March. 4.9 1.6 178 2.76 85.1 169
April 15.6 1.3 4,67 7.23 140 430
May 21 1.5 17.8 2.5 553 1,690
June._ 21 16.8 19.1 20.6 574 1, 760

EAST BRANCH OF NORTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAI

LocaTion.—1,200 feet above confluence with North Fork and 8 miles north of
Lihue. -

RECORDS AVAILABLE.—July 31, 1912, to June 30, 1923.

GaeE.—Stevens continuous water-stage recorder installed December 31, 1914.
Staff gage 800 feet below, July 31, 1912, to September 30, 1914, ‘

e
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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 discharge dunng year estimated 2,800
million gallons pet day or 4,330 second-fdet, at 5 a. m. March 31 (gage
height, 9:51 feet); minimum discharge recorded, 10.2 million gallons per day
or 15.8 second-feet, from 1 p. m. to midnight August 7 (gage height, 1.75
feet).

1912-1923: Maximum discharge recorded, about 3,000 million gallons per
day or 4,640 second-feet, at 8 a. m. March 3, 1916 (gage height, 8.9 feet);
minimum discharge recorded, 7 million gallons per day or 11 second-feet
February and March, 1915 (gage height, 1.60 feet).

Drversions.—None.

Re@uLATION.—None. ' o

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

UrinizatioN.—After joining North Fork of Wailua River, part of water is d1—
verted for irrigation of sugar cane, but most of it is wasted. o

Accuracy.—Stage-discharge relation permanent during year. Rating curve

" well defined between 10 and 60 million gallons per day; fairly well defined
between 60 and 500 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 day. Records good except for extremely high stages.

Discharge measurements of East Branch of North Fork of Wailua River near Lihue,
Kauat, du'riqg the year ending June 30, 1923

L Discharge Discharge
Gaf Gage
Dote | Madeby— |naight Soc- | Million | D3te Made by— | beight! g0 | nrmen
(teet) | ond- | galions (teet) | ond- | galions
feet | per day feot |per day
July 14| Karl Jetter......| 1.80| 17.8 11.5 || Mar. 12 | Karl Jetter...... 2.03| 38 2.4
Al:{. 29 do. 180 19.0 123 || Apr. 28 do 207 38 24.6
o | B L [ I 192 32 20.7 || June 16 |..... [ R L85 19.6 12.7
Nov. 15 |....- L [ TR 1.95| 34 22 22 ... [ 1 S, L8| 17.4 1.2
Jan. 25 | Francis Kanahele| 236 | 79 51

Discharge, in million gaollons per day, of East Branch of North Fork of Watlua
Raver near Lihue, Kauai, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1.3} 65 26 20 42 10.9| 4 31 112 25 18.9
1256 28 26 20 40 43 36 33 66 2 16.3
1.3 73 31 20 42 24 31, 25 50 2 14.9
16.8 | 37 21 30 4 4.4 28 21 47 21 13.9
120 34 18.9] 25 33 13.0| 28 21 39 20 13.4
10.9 | 30 17.8 | 21 28 120 ] 24 20 33 19.4 13.4
10.6 | 34 16.3 | 81 27 12.5{ 21 36 30 18.9 12,5
26 23 19.4] 76 23 13.0( 23 43 28 18.4 126
18.9 | 31 21 22 3 29 26 17.8 12,56
158 | 24 17.8 | 31 20 92 20 23 24 16.3 125
15.8| 23 351 15.8 | 41 18.9 | 560 18.9( 39 26 15.8 12.5
15.4 1 14.9 | 196 15.81 28 18.4 | 408 18.4( 27 26 15.4 12.6
49| 2 96 144 28 17.8 | 194 173 28 23 14:9 12.0
13.0} 18.9| 134 45 21 16.8 | 482 16.8 ( 21 21 14.9 120
13.0| 16.8] 74 25 23 16.3 | 146 16.3 | 20 21 14.4 13.0
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Discharge, in million gallons per day, of East Branch of North Fork of Wailua
River -near Lihue, Kauai, for the year ending June 30, 1923—Continued

Day July | Aug. | Bept. | Oct, | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June
49| 7 18,9 29 15.41 96 16.8| 10.4} 19.4| 14.4 13.9
13.9| 52 18,9 33 14,9 | 156 49| 18,907 30 13.9 13.4
1251 46 24 88 14,9 | 84 14.4| 184 35 14.9 18.0
12.5( 48 52 37 13.9{ 166 13.9| 17.8| 44 149! 130
19.4| 83 36 27 13.4 | 210 13.4| 18.9] 46 13.9 13.9
14.4| 32 26 22 13.4 | 158 160 17.8| 89 14.4 13.9
13.4 | 205 34 20 13.0¢ 81 04 *| 17.3| 26 14.4 12.5
125 88 71 18.0( 12.5( 60 78 34 23 18,9 14.4
125 86 (118 17.8 | 12.0| 51 35 39 33 17.8] 12.8
120! 4 46 22 1L6| &7 28 31 48 19.8| 130
120 85 34 - 98 1.61 49 22 | 4 31 21 13.4
3.4 3 31 287 1.3} 82 41 53 38 34 14.9
1.6 | 30 33 214 1.3 127 51 28 28 19.9 .4
125 26 28 77 1.3 61 B 20 16.8] 17.3
10.5 26 25 52 11.6 | 53 150 30 25 20
25 B 1.3 68 619 21

’

Monthly discharge of East Branch of North Fork of Wailua River near Lihue
Kauai, for the year ending June 30, 1923

Discharge Total run-off
Month
Million galloms per day nd-
Beco Miliion

feet gallons Acre-foet

Maximum | Minimum | Mean {zacan)
July.... 50 11.6 14.7 22.7 457 1,400
26 10.6 15.3 3.7 474 1,460
September . 351 23 68.6 106 2,060 6,320
October. 118 14.4 30.6 47.3 950 2,910
November 287 17.8 50.2 .7 1, 500 4,620
ber. 44 11.3 19,7 30.5 612 1,870
January. 560 10.9 116 179 3,610 11,000
Fobruary 94 13.4 28.6 4.3 801 2,460
March. 619 17.3 50.3 77.8 1, 560 4,790
April 112 19.4 35.7 56.2 1,070 3,200
May. 34 13.0 18.6 28.8 577 1,770
June 20 12.0 13.9 21.5 416 1,280
The year. 619 10.6 38.6 50.7 | 14,100 43,200

EAPAHI DITCH NEAR KEALIA, KAUAI

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

RECORDS AVAILABLE.—April 15, 1909, to May 2, 1914; May 10, 1915, to June
30, 1923.

Gaage.~—Stevens continuous water-stage recorder; installed March 4, 1920.
Stevens 8-day water-stage recorder used May 10, 1915, to March 3, 1920.
Watson recorder used prior to May 10, 1915.

DiscEARGE 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 DISCHARGE,—Maximum discharge recorded during year, 233 mil-
lion gallons per day or 361 second-feet, at 3 and 4 a. m. March 31 (gage
height, about 3.15 feet). Water turned out of ditch a few times during year.

1915-1923: Maximum discharge recorded on March 31, 1923. Water
turned out of ditch occasionally.

Drversions.—All diversions below station.

ReauraTION.—~Flow regulated by head gates.
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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.

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

Accuracy.—Stage-discharge relation permanent. Ratihg curve well defined.
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
good. )

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 ditch is eastward toward Kealia. It comprises about 6 miles of
main ditch.

Discharge measurements of Kapahi ditch near Kealia, Kauat, during the year ending

' June 30, 1923

[Made by Karl Jetter]
Discharge
Date hGia et
el

(feet) | Second. | Million

fost gallons

per day
Ang. 30 . 0. 52 26 16. 9
Mar. 14....__ .22 6.3 4.0

Discharge, in million gallons per day, of Kapahi ditch near Kealia, Kauai, for the
year ending June 30, 1928

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June,
9.3] 10.0| 34 8.0 6.4 8.1 8.5 5.2 4.8 85| 12.5 1.2
89 11.6| 20 8.8 6.4 6.7 16.8 5.6 6.6 9.2 14.2 9,7
8.9 9.7 23 9.3 6.7 3.8 10.8 4.0 4.6 7.8 126 9.3

‘8.3 23 18.5'| 121 7.0 4.1 9.3 3.1 6.0 36| 1.2 8.5
121 1L7}) 22 1.2 6.7 6.0 9.3 33| .60 4.4 1L7 8.5
1.2 53| 18.5| 10.4| 123| 60| 89} 41| 60| 48} ILY 8.5
9,7 9.3| 20 10.0| 16.4 4.1 8.9 7.4 5.7 48] 1.2 8.5
9.3| 10.2| 13.8| 140 124| 41 89| 569 57| 48| 10.4 81
9.3 16.6| 20 158 150 4.4 121 5.9 5.4 6.0 10.4 7.8
16.6 | 14.7| 14.2] 121 | 1LS6 41] 121 5.7 5.1 6.4 10.4 7.8
121 184 16.6 | 16.5 48 4.4 8.8 5.7 5.4 6.4 10.0 7.4
125 1261 1L6] 1.7 4.4 7.4 5.1 7.4 5.1 7.81 10.0 7.4
121§ 151 1.2| 00| 126| 7.8| 57| 74| 54| 93] 10.0 7.4
10.4 ] 16.6| 10.3 1.2| 81| 67| 74| 48| 88| 10.0 7.4
10.0 | 147 64| 19.7 9.5 8.9 4.4 7.4 9.3 85| 10.0 8.9
10.81 121 48| 142| 1L5 85| 36 7.8 10.4| 81| 100| 108
10.4 ] 112 3.3| 157 | 1.0 6.7 4.8 89 10.4 7.4| 10.0 8.5
121 10.0 3.6| 16.5 9.1 8.9 8.7 81} 10.8 6.4| 10.8 9.3
1.7 33| 123| 67| 9.7| 48| 1.6 1L2} 85| 1.2 81
1.2 3.3 10.0} 10.7 9.3 48| 1221 11.2| 10.8| 10.0 9.7
9.7 3.3 9.3 8.9 8.9 44 142) 1L2| 10.4| 10.0 10.0
8.5 14 4.4 5.2 8.9 8.9 3.8 123} 1.2 | 10.0 8.9 7.8

3.6 7.3 8.9 2.8 48| 12.5| 1.2 9.7 85

3.8 4.8 8.9 2.8 44| 10.8( 1L.7| 10.8 7.8
13 3.8| 41| 6.8 24| 58| 57| 88| 125 8.5

5.8 3.8 9.1 8.9 3.8 6.4} 12.3 6.4 12.5 9.3
125| 10.4] 10.0| 6.0 9.1 41| 6.4] 90.7| 78| 13.8| 10.0
33 9.7 12.1 6.4 6.7 5.1 4.2 9.3 10.06] 13.0 9.7
13.0| 126 121 6.0 8.9 8.1 - 97 81| 10.4 15.2
10.8 1 1471 121 6.0 8.5 4.8 7.81 1.2} 13.8 17.3
10.4| 17.0 6.4 8.6 5.1 9.0 1.7

NoTE.—Braced figures show mean discharge for ods indicated; estimated because of lack of éage-
height record by comparison with fiow of Anahola River, Kalihiwai River, and Anahola ditch, age-
height record estimated for part of day Mar. 31.
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Monthly discharge of Kapahi ditch near Kealia, Kauat, for the year ending June
92

3

Discharge Total run-oft

onth Million gallons per day Second- Mifiion

feet gallons Acre-feet
Maximum | Minimum | Mean | (e8D)

33 8.5 1.9 18.4 38| ' 1,130
23 5.3 13.5 20.9 418 1,280
34 3.3 1L 6 17.9 347 1,070
34 3.8 10.9 - 16.9 338 1,040
16. 4 4.4 9.20 14.2 276 847
9.7 3.8 7.37 L4 24 701
16.8 2.4 6. 59 10.2 204 627
14.2 3.1 6.87 10.6 192 500
12.5 4.6 8.04 12.4 249 768
1.7 3.6 7.93 12.3 238 730
14.2 8.9 11 17.2 345 1, 060

17.3 7.4 9.23 143 27
34 2.4 9.54 4.8 3,480 10, 700

ANAHOLA RIVER NEAR KEALIA, EAUAI

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, 1923. Fragmentary record December 15, 1910, to December 28,
1812, at dam a quarter of a mile below present site. )

GageE.—S8tevens continuous water-stage recorder installed March 14, 1920,
Friez water-stage recorder used August 22 to November 2, 1910, and De-
cember 28, 1912, to March 7, 1920.

DISCHARGE MEASUREMENTS.—Made by wading. o

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

EXTREMES OF DISCHARGE.-——Maximum discharge recorded during year, 1,350
million gallons per day or 2,090 second-feet, at 5 a. m. March 31 (gage height,
9.03 feet); minimum discharge recorded, 2.7 million gallons per day or 4.2
second-feet, for several hours August 1-4 and 7 (gage height, 1.65 feet).

1910; 1912-1923: Maximum discharge recorded, from extension of rating
curve, 1,450 million gallons per day or 2,240 second-feet, at 7.30 p. m. Sep-~
tember 26, 1915 (gage height, 12.9 feet); minimum discharge recorded,
2.0 million gallons per day or 3.1 second-feet February 27 and 28, 1915 (gage
height, 1.3 feet). ’

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

RecuratioNn.—None except by diversions.

OnsEcT oF sTATION.—T0 determine feasibility of additional diversions for sugar-

eane irrigation. Water owned by Territory and leased to Makee Sugar Co.

UTiLizarion.—Water used for irrigation of sugar cane.
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Accuracy.—Stage-discharge relation shifting during period January 22 to March
30. Standard rating curve well defined between 2 and 40 million gallons per
day; extended above 40 million gallons per day. Indirect method of shift-
ing control used January 22 to March 30. 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, except for period for whieh shifting-control method was used. Records
good below 40 million gallons per day except those for period for which shift~
ing control method was used, which are fair; high-stage records subject to error.

Discharge measurements of Anahola River near Kealia, Kauai, during the year
ending June 30, 1923

Discharge Discharge
, Ga; G

Date Made by— height| g, | afintion || D3te Made by— heiagt Sec- | Million
(feet) ond- | gallons (feet) ond- |gallons
feet | per day feet | per day

July 15| M. H. Carson...| L71 56 3.6 {| Jan. 25| FrancisKanshele| 2.63 [ 39 25
Aug. 30 | Karl Jetter...... 1.70 4.5 2.9 [} Mar. 11 | Karl Jetter...... 2.60 | 39.5 25.5
6.9 4.4 | Apr. 25 |.__.. (o [+ S 2.40 | 41 26.5
18.7 12.1 || June 14 |..__. L [ L67 4.0 2.6

Discharge, in million gallons per day, of Anahola River near Kealm, Kauai, for the
year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
5.0 271 30 o5 556 21 441 19.1| 29 60 7.0 4.4
4.4 3.1 6.4 61 53¢ 141 9.4 1581 47 20 6.8 4.0
3.8 3.1| 13.4 6.1 6.1 13.0 59| 141} 22 19.6 6.6 3.8
3.6 7.4 10.9 05 5.9 17.6 47| 13.0| 18.1| 87 6.4 3.6
4.5 3.6 6.4 4.9 5.5 10.1 4.4 124 .156.8( 32 6.4 3.6
4.2 3.0 6.4 47 4.9 9.1 42| 1.8 144 | 18.6 5.9 3.4
3.4 27| 10.2 .5 21 9.1 40| 1L0}| 20 15.5 5.7 3.4
3.3 9.9 51 47| 53 81| .40 1L0]| 19.1| 13.4 5.5 3.6
4.0 7.7 6.4 +5] 10.6 7.4 8.8 26 13.4| 121 5.3 3.4
8.2 5.1 4.9 4.5 6.8 70| 23 1481 121 1L2 53 3.3
4.2 7.7 100 . 4| 190.4 6.8| 86 1L0| 24 12.7 5.1 3.1
3.6 4.4 74 4“4 7.0 6.4 118 22 13.4 | 12.7 4.9 3.1
4.2 441 40 4.0 5.9 6.1 110 1.8 26 14.4 4.9 3.0
3.8 3.4| 16.6| 54 5.3 6.1 130 9.8 13.8; 1L2 4.7 3.0
3.4 33| 12.1]| 1.3 9.0 59| 47 9.6 1L8| 1LO 4.9 3.1
3.4 33| 24 6.1 20 571 32 9.1} 1.0 9.3 4.5 3.4
3.1 3.3| 1L8 %2 13.2 55| 85 8.4} 10.4| 12.7 45 3.3
3.3 2.8 9.8 V.81 116 531 19.6 8.1 9.3 | 13.8 4.7 3.3
3.1 44 17.9| 20 <3 53| 68 7.9 8.8| 21 4.5 3.1
3.1| 10.0 7.6 w7 8.4 5.1 150 7.9 8.6, 110 4.4 3.0
3.3 49 7.4 .2 6.6 5.1 350 22 8.4 9.1 5.7 3.3
3.1 40| 92 2 6.1 51} 54 80 8.8 7.6 4.7 3.1
3.1 3.6{ 25 3¢: 5.7 49¢ 33 68 20 7.2 4.9 4.0
3.1 3.6 1L.0| 54 5.3 451 24 21 26 7.4 4.7 3.3
3.0 4.4 8.6 IN5| 14.3 4.5 20 15.8| 24 25 4.9 3.0
2.8(. 3.3 7.9 v, 45 4.51 27 12,71 84 10.4 6.8 3.0
3.3 3.0 6.8 V.0 | 158 4.5| 60 116 38 14.4| 12.0 3.0

15.0 3.0 6.6 6.4 | 207 4.4 54 15.8 8.4 7.2 3.0
4.0 31 5.9 V.0 62 4.4 3l |oeeeee- 1.8 7.6 4.7 3.1
3.1 3.6 5.5 6.4 33 4.5 26 |oee... 76 7.2 5.7 3.4
2.8 8.6 |-caceee T |amaees 4.4 27 202 |eeoo. 4.9 |canenea
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Monihly discharge of Anahola River neayl- K%alia, Kauai, for the year ending June 30,
92.

Discharge Total run-off
Month Million gallons per day
Second-
{feet Millolgg Acre-feet
Maximum | Minimum | Mean | (m68R)
July.. 15.0 2.8 4.07 6.30 126 387
August.. 10.0 2.7 4.53 7.01 140 431
September. .. 100 49 1.7 30.5 591 1,810
October. 55 490 1.6 17.9 361 1,100
November... 207 49 26.3 40.7 790 2,
December__.. 21 4.4 .27 1L 3 226 692
January. . 350 4.0 5.11 70.1 1, 580 4,
February....ooocoeaenea-n 116 7.9 22,3 4.5 624 1,920
March. oo, 292 8.4 30.7 47.5 953 2,920
Aprilo ... 87 7.2 17.8 27.5 532 1,640
May....... 12.0 4.4 5,61 8.68 174 534
June..... 4.4 30 3.34 5.17 100 308
The year. 360 2.7 17.0 26.3 6, 200 19, 000

ANAHOLA DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAIL

LocaTion.—At upper end of second tunnel above Kaneha reservoir, 7 miles
from Kealia.

REcorps avamLaBLE.—December 9, 1921, to June 30, 1923. At station 100 feet
upstream at lower end of third tunnel above reservoir, May 29, 1915, to
December 9, 1921. Flow at two stations not exactly comparable owing to
occasional operation of check gate and spillway between.

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 con-
tinuous 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 diteh
cut in firm earth between two tunnels. Control is rock section of ditch in
tunnel; probably permanent. Possible backwater effect from reservoir
below.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 62 mil-
lion gallons per day or 96 second-feet, at 3.40 p. m. February 27 (gage height,
4,15 feet); minimum discharge recorded, 0.2 million gallons per day or 0.3
second-foot, at 2 p. m. February 28 (gage height, 0.85 foot).

1915-1923: Maximum discharge recorded, 130 million gallons per day or
201 second-feet, at 7.10 a. m. January 16, 1921 (gage height, 6.25 feet at
old station). Water occasionally turned out of diteh so it does not Sow into
Teservoir.

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

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

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

UrrLizaTioN.—Water is stored in Kaneha reservoir for irrigation of sugar cane
and for domestic supply near Anahola and Kealia.



ISLAND OF KAUAI 43

Accuracy.—Stage-discharge relation practically permanent during year. Rat-
ing curve well defined between 1 and 15 million gallons per day; extended
beyond these limits. Operation of water-stage recorder not 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 fluctuation in stage, by averaging discharge for intervals of the day.
Medium-stage records good exeept for periods during which recorder did
not operate properly; records for extremely low and high stages subject
to error.

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 southeast~
ward for about 114 miles to Xaneha reservoir, where it is stored.

Discharge measurements of Anahola ditch above Kaneha reservoir, near Kealia,
Kauaz, during the year ending June 30, 1923

[Made by Karl Jetter]
Discharge Discharge
G - G
Date heﬁt _— Date heiﬁt
(feot) | Beoond- | Diliion (feot) | Secong- | Milllon
feet per day feet per day

L4 2.3 1.45 || Mar. 14 L2 27 L7
1.38 4.4 2.8 || June 14, oceea... L2 21 135
1.73 1L0 71

Discharge, in million agallo'ns per day, of Anahola ditch above Kaneha reservoir,

ORI FUAHDN HIOOS ODIHDT ~JO0000000 OSHCRW

near Kealia, Kauasz, for the year ending June 30, 1923
Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
9.8| 34| 34 57| 21| L3| 19| 39 3
5.2| 43| 37|t 3.2, 34| 21| L0| 59| &8 2
7.9 64| 44 44| 21| L6| 67| 34 2,
ga| 74| 85| 47| 48| 54| 21| 15| 43| 80 2
62| 29| 44| 23| 37| 20| L7| .4} 30 2
68| 29| 83| 19| 21| 20| 22| 48] 31 L
70| 28| 62| 23| L9| L¢ 9| b59) 28 1
45| 84| 73| L7 18| Le9| 16| 50| 26|/ 1
6.7 37| 64| L6| Lo| 21| 20| 46| 24 L
o7 47| 32| 63| L5 21| 20| 1.9 46| .23 1
62| 27| 57| L4| 24| L9| 21| 52| 22 1
23] 26| 53| 14| 38| 20| 20| 50| 21 1
83| 25| 48| 23| 81| L9| L7| 56] 21 1
73] 10.3) 38| 28| 83! 18] 21| 43| 21 1
69| 62| 42| 27| 105| Le| 21| 48] 20 1
20( 56| 40| 67| 27| 60f 19| 21| 37| 21| "2
52| 62| 63| 26| 62| 20| 21| &3] 20 1.
72| 57| 62| 25| 57| 20| 21| 59| 23 2,
84| 80! 67 25| 43| 19| 21| 34| 24 1
51| 60| 58| 24| 14| Le| 21| 50| 20 2,
5.1|. 49| 47| 21 .3 23| 21| 51 25| -2
sol| 08| 62! 40| 22 .3| 36| 21| 46| 238 1.
72| 7.3 36| 21 .3 49| 25| 39] 42| 2
65| 90| 33| 21 8| L7l 28| 42| 28 L
51| 68| 39| 21 .3 9| 28] 23| 35 1
48| 56! 69| 20 3| 20! 21| 34! 67 1
28| 42| 48| 48] 21 8] 28| 22| 52| 87 1
21| 34| 46 20 .3 8| 44| 45! 5.9 1
28| 34| 486 4| L9 .3 49| 48| 28 2
3.3 30| 47 17| L7 30| 3.9] 6.0 3.
6.1 3.6 48| 25 ‘L2 3.8

NoTe.~Water-stage recorder did not operate July 8 to Aug. 26; disch e estimated by comparison with

flow at stations on Anahola River, Kapahfeéltch, and Kalihiwal River, ﬂ%)lscharge Nov. 28to Dec based

on ?oot height record and comparison with flow of above-mentioned streams. f‘o‘i ec.
g computed from poor gage-height record. Braced figures show mean diauhame
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Monthly discharge of Anahola ditch above Kaneha reservoir, near Kealia, Kauat,
for the year ending June 30, 1923 -

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

July._.. 2.85 3.64 3.0 224
August, 3.04 4.70 04,1 289
September. 10.8 2.3 6.10 9.44 183 562
7570317 SR 10.3 2.5 4.9 7.58 152 466
November. . (2 3 PO 4. 56 7.04 137 419
Dy be; 1.4 2.37 3.67 73.4 225
RN 11T} o/, 10.5 .3 3.10 4.80 96.0 295
Y10 Y o 4.9 .6 2.08 3.22 58,3 179
arch_._.._. 4.9 .9 2,14 3.31 66. 2 204
April —— 6.7 .4 4,50 6.96 135 414
May . 8.7 2.0 3.25 5.03 101 309
June.._. - 3.8 1.6 1.99 3.08 59.8 183
The year. .o ooecaiimaiaaann 10.8 .3. 3.36 5.20 | 1,230 3,770.

HALAULANI STREAM NEAR KILAUEA, KAUAI

LocaTioN.—324 miles south of Kilauea and 114 miles above confluence with
Pohakuhanu Stream.

RECORDS AVAILABLE.—April 29, 1922, to June 30, 1923.

Gaae.—Stevens continuous water-stage recorder.

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

CHANNEL AND CoNTROL.~—Recorder located on pool at foot of low falls. Stream
bed composed of small gravel and boulders. Right bank vertical; left bank
sloping and covered with dense vegetation. Control composed of boulders
dividing the stream into two channels at ordinary stages; shifts, especially
in left channel.

EXTREMES OF DISCHARGE.—Maximum recorded during period of record, 405 -
million gallons per day, or 627 second-feet, at 5.10 a. m. March 31, 1923 (gage
height, 4.75 feet); minimum recorded, 1.2 million gallons per day, or 1.9
second-feet for several hours June 24-25, 1923 (gage height, 0.56 foot).

Diverstons.—None.

ReguraTion.—None.

OBiecr oF sTATION.—To determine feasibility of using water for domestic sup-
ply and power development. This stream is typical of a number of small
streams along this mountain side.

Accuracy.—Stage-discharge relation changed slightly during flood of March 31,
1923. Two rating curves used, both well defined below 40 million gallons
per day; extended above that quantity. Operation of water-stage recorder
satisfactory except as 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 those for high stages and those estimated.
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Discharge measurements of Halaulani Stream near Kilauea, Kauai, during the years
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Monthly discharge of Halaulani Siream near Kilauea, Kauai, for the years endmg
June 30, 1922 and 1923

Discharge Total run-off
Month Million gallons per day Sedon a- Million
foet gallons Acre-feet
Maximum | Minimum | Mean (mean)
1922

May 10.6 1.8 3.13 4.84 96.
June. 2.4 L4 L7 2.656 51,2 167
The Fear e e ceemeanacmcmcns] e ccmemaf e 148 456

1922-23

July. 3.6 1.3 L5l 2.84 46.8 144
August 3.4 L4 L75 271 54.2 166
September. 14.9 L? 3.83 5.93 115 353
October. 1.4 2.49 3.856 7.2 237
November. 51 5.87 9.08 176 540
December. 3.6 L4 197 3. 05 8L0 187
January. 42 L4 8 41 13.0 261 800
February.... 17.3 L7 4.12 6. 37 116 354
March. 63 1.4 6.30 9.75 195 599
April 17.6 L9 3.40 5.26 102 313
ay 1.4 1.69 2.61 r 52,3 161
June. 1.3 1.39 2.15 41.8 128
The p 4 NN 63 1.3 3. 56 5511 1,300 8,980

KALIHIWAI RIVER NEAR HANALE], KAUAI

LocaTioN.—At elevation 700 feet, 1 mile east of Kauai Electric Co.’s power line
and 9 miles southeast of Hanalei.

RECORDS AVAILABLE.—March 13, 1914, to July 31, 1923, when station was dis-
continued.

Gaae.—Stevens continuous water-stage recorder.

DISCHARGE 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 high and nearly vertical cliff. Control composed of
large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during period July 1,
1922, to July 31, 1923, from extension of rating curve, 1,680 million gallons
per day or 2,600 second-feet, at 3.45 a. m. March 31 (gage height, 7.77 feet);
minimum discharge recorded, 8.8 million gallons per day or 13.6 second-feet
for several hours June 12-14 and 22 (gage height, 0.11 foot).

1914~1923: Maximum discharge recorded, from extension of rating curve
4,000 million gallons per day or 6,200 second-feet, at 6.30 a. m. September
25,1914 (gage height, 14.4 feet); minimum discharge recorded, 5.8 million
gallons per day or 9.0 second-feet, at 8 a. m. February 22, 1920 (gage height,
0.53 foot).

Diversions.—None.

RuaguraTiION.—None.

OBiEcT of sTATION.—To determine feasibility of high-level diversions, in con-
nection with Territorial project relative to Hanalei River.

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

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 7’'and 100 million gallons per day. Operation of water-stage re-
corder 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 day. Records good below 100 million gallons per day; above
that quantity they are subject to error, estimated records fair.
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Discharge measurements of Kalihiwai River near Hanalei, Kauai, during the period
July 1, 1922, to July 81, 1928

Discharge Discharge
G G
Date Made by— heﬁt Sec- | Million || P8t Made by— h$t Seo- | Million
(feet) | (1q- gallons (feet) | ong. gallons
feet | per day feet |per day
1923
30.5 19.8 || Jan. 22 | Francis Kanahels| 1.12 | 78, 50
30 19.5 || Mar. 8 | Karl Jetter-.....| .78 ] 47.5 30.5
27.6 17.8 d e 868 30 19.8
35 2.7 12 128 8.1
.33 22.2 4.3

Discharge, in million }ggllom per day, of Kalikiwai River near Hanalei, Kauai, for
. the period July 1, 1992, to July 81, 1923

Day July | Aug. | Bept. | Oct. | Nov. | Dec. | Jan. | Feb., | Mar. | Apr. | May | June
17.4 | 21 27 20 62 | 16.6( 151
21 21 23 38 32 16.9 12.4
34 35 21 23 27 15.3 11.4
17.4 | 32 30 20 19.2] 10.6 | 39 14.3 1.0
153 27 18,1 188 28 4.1 10.8
41| 27 17.4| 10.2] 22 13.8 10.4
13.6 | 80 23 16,4 35 20 12.9 9
15.8 | 115 181 21 9.2 32 17.4 | 12.2 9.5
17.8 | 40 171 189 25 16,6 | 1.8 L B
13.4) 32 16.1 | 160 16.9| 10.6] 158] 1.8 9.3
12,2} 48 15.3 | 307 15,61 34 18.8} 112 9.1
1.8 28 14.6 17.4] 21 18.8] 1.0 8.8
10| 24 14.1 146§ 21 18.1| 10.8 8.8
45 20 13.8{172 [ 14.3| 185| 23 10.6 9.0
17.1| 28 13.6 | 52 4.1 17.1| 18.8| 10.4 10.8
14.1| 34 1291 49 13.4| 16.4( 15.3{ 10.2{ 120
14.6| 32 12.8 13.1] 16.1]| 30 10.0 9.7
21 40 122 32 126 | 15.1| 40 1.2 10.2
25 37 12.0} 115 124 | 14.6| 42 10.4 9.7
21 26 1.6 | 138 14.3| 14.3| 47 99 10.8
16,9 21 1.4 | 117 38 41| 28 1.0 10.4
23 18.1 111 13.8] 21 1.0 9.3
40 17.1 34 | 132 40 17.4 | 17.4 9.9
87 16.1 36 M 35 21 14.6 9.3
28 29 32 25 29 30 15.8| 121
21 97 1.5 23 84 19.2) 10.0 12,0
21 134 100 56 20 30 1.0
28 100 64 b5 27 18,5 14.8 12,0
22 46 21 25 12,4 171
25 87 Jeeeeone 176 19.9] 26 190.6
22 40 290 16.6
Day July Day July Day July
1923
1 10.8 22
2 10.4 15.1
3 9.7 59
4 9.5 28
& 9.5 18.1
6 9.3 15.8
O 13.9 13.8
8. 19.5 12.9
9 39 12.6
10 18.8 13.8
12,9

Note.~Braced fignres show mean discharge for periods indicated; estimated because of Iack of gage-
height record by comparison with flow of adjacent streams and ditches.
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Monthly discharge of Kalihiwat River near Hanalei, Kauai, for the period July 1,
1922, to July 31, 1923

Discharge , Total run-off
Month Million gallons per day Second- | ppittion
feet gallons Acre-feet
Meaximum | Minimum | Mesn | (Dean)

13.6 21.0 420 1, 200
16.8 26.0 522 1, 600

52.0 80.5 1, 560 4,
22.7 35.1 702 2,160
45.0 69.6 1,350 4,140
16.6 25.7 513 1,580
77 120 2,410 7,390
30.8 47.7 863 2,650
39.7 6l.4 1,230 3,780
25.3 30.1 760 2,330
14.1 21.8 436 1,340
1.0 17.0 331 1,010
30.4 47.0 | 11,100 34,100
16.4 25.4 510 1,560

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.

Recorps avalLasrLE.—January 26, 1914, to June 30, 1923.

Gage.—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.

DiscaEARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNBL 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 discharge recorded during year, about
5,160 million gallons per day or 7,980 second-feet, at 9 a. m. September 11
(gage height, 8.04 feet); minimum discharge recorded, 29 million gallons
per day or 45 second-feet, at 5 p. m. June 24 (gage height, 1.04 feet).

1914-1923: Maximum discharge recorded, from extension of rating curve,
6,500 million gallons per day or 10,100 second-feet, at 11.20 a. m. January 16,
1921 (gage height, 7.50 feet at old location); minimum discharge recorded,
14 million gallons per day or 22 second-feet, January 6 and 10, 1918 (gage
height, 0.35 foot).

DiversioNs.—None.

ReauLaTION.—None.

OBigcT oF sraTioN.—To determine feasibility of high-level diversion to Terri-
torial agricultural lands. Territorial water.

UriLizarioN.—Small part of flow diverted for irrigation of rice and taro and for
domestic supply.
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Accuracy.—Stage-discharge relation changed during floods of November 7 and

March 30. Rating curve used July 1 to November 7 and curve used Nov-
ember 8 to March 30, well defined between 30 .and 200 million gallons per
day; extended beyond these limits. Rating curve used March 31 to June
30 well defined between 28 and 60 million gallons per day; extended beyond
these limits. Operation of water-stage recorder satisfactory, except during
July and August. 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 day. Records good except those for high stages and those estimated,
which are fair. )

Discharge measurements of Hanalei River at elevation 625 feel, near Hanalei,

Kauai, during the year ending June 30, 1933

Discharge Discharge
Gage
Date Made by— height! Sec- | Million Date Made by— h t| Seo- | Million
(feet) | ond- | gallons (feet} | ona. ons
feet | per day . feet |
July. 12 | Karl Jetter.......| 1.15 53 34.5 || Mar. 9 | Karl Jetter...... 1.67 | 123 80
Sept. 27 do 1.32 76 49 Apr. 22 do. 1.421 78 © 51
Nov. 21 |._... do. oo 130 79 51 June 13 do L07| 46.5 30
Jan. 22 | Francis Kanabele| 1.75 140 90

Discharge, in million gallons per day, of Hanalei River at elevation 625 feet, near

Hanalei, Kauat, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May { June
31 170 54 46 93 33 80 58 193 57 43
31 75 58 45 84 75 66 68 88 57 37
34 141 76 63 73 78 © 58 51 65 40 37
31 34 s 50 58 83 81 54 48 65 43 34
49 75 42 50 62 41 51 48 57 43 34
34 70 42 66 54 38 51 48 50 40 32
31 71 38 228 51 38 48 81| 46 87 32
31 56 50 215 48 38 55 101 43 37 32
34 72 68 84 48 50 62 .85 43 84 32
48 58 42 68 4“4 232 51 62 40 34 32
saf|{ S| m| 38| o¢| 4| mr| 4| 92| 4] m 30
38 213 34 62 41 910 44 58 47 b 82
31 104 34 54 41 322 41 54 40 32 30
37 113 96 48 41 499 41 48 40 32 32
31 89 46 58 38 167 41 44 43 32 Hu
45 42 109 38 62 38 138 38 44 37 32 37
34 42 66 44 66 38 174 38 44 87 32 34
38 34 77 93 102 38 105 38| . 41 88 42 M
31 38 66 82 70 36 248 38 41 116 34 32
34 50 56 59 58 36 194 38 41 165 32 34

38 58 50 51 36 143 47 41 70 34 4

38 162 64 48 36 90 242 41 82 34 30

33 34 89 106 44 38 70 109 74 46 685 32
42 63 181 4 33 62 70 85 70 53 30

38 56 63 59 33 84 54 66 119 61 32

53 54 54 193 120 57 62 32

46 46 54 542 182 110 83 32

o] #M| 4| 46| 27 751 e8| 46| 33
34 46 46 111 58 80 40 37

53 50 42 80 318 76 71 45

113 | ... 46 ... 632 |....._. L X I——

NOTE.—Braced figures show mean discharge for periods indicated; estimated because of lack of gage-
height record by comparison with flow at stations on Lumahai River and Waioli Stream.
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Monthly discharge of Hanalei River at elevation 825 feet, near Hanale, Kauat, for
the year ending June 30, 1933

Discharge Total run-oft
Month Million gallons per day
Second- | Milion
feet gallons Acre-feet
Maximum | Mipimum | Mean (mean)

July. . 36.3 56.2 1,120 3,450

August. 44.4 68.7 1,880 4,220

September 7 46 107 166 3,210 9, 850

ctob 181 34 59.2 91.6 1,840 5, 630

November 44 100 155 3,010 9, 210

ecember. 93 33 48.3 70.1 1,400 4,310

January. 910 33 180 279 5, 580 17,100

February 242 38 60.8 9.1 1,700 5,220

arch 632 41 9.9 142 2, 850 8, 140

April 193 a7 2.5 112 2,170 6, 870
a8y 83 32 44.1 68.2 1,870 4,200

June 45 30 3.7 52.1 1,010 3,100

The Y8 caceaeeeccacacacannanan 910 30 73.0 113 26, 600 81,700

WAIOLI STREAM NEAR HANALEI, KAUAI

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

RECORDS AVAILABLE.—July 1, 1914, to June 30, 1923. Data from December 19,
1916, to June 30, 1918, have been revised in Water-Supply Paper 515.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE 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. Con-
trol composed of boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year 854
million gallons per day or 1,320 second-feet, at 3.45 p. m. September 11
(gage height, 5.88 feet); minimum discharge recorded, 7.1 million gallons
per day or 11.0 second-feet, at 1 p. m. August 26 (gage height, 1.38 feet).

1914-1923: Maximum discharge recorded, from extension of rating curve,
955 million gallons per day or 1,480 second-feet, at 6.30 a. m. December 19,
1916 (gage height, 6.15 feet); minimum discharge recorded, 2.0 million
gallons per day or 3.1 second-feet, July 22, 1914 (gage height, 0.6 foot).

Diversions.—None.

ReguLaTION.—None.

OssmcT OF STATION.—To0 determine feasibility of high-level diversions, in con-
nection with Territorial Hanalei River project. Territorial land and water.

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

Accuracy.—Stage-discharge relation changed during floods of September 11,
January 10, and March 30. Two rating ecurves used, both well defined
between 6 and 60 million gallons per day; extended beyond these limits.
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 except for high
stages.
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Discharge measuremenis of Waioli Stream near Hanalei, Kauai, during the year

ending June 30, 1983

Discharge Discharge
Gage
Date Sec- | Milion || Date Madeby—  |Delght| go0 |Miilion
ond- | gallons (feot) ond- |gallons
feet | per day feet |per
July 1 14.8 9.6 || Jan. 28 | M. H. Carson...| L.80| 28.5 18.4
Sept. 30 21.3| 13.8 || Mar. 6 | Karl Jetter......| .67} 20.9| 18.5
Nov. 18 78 50 Apr, 24 do. L74| 21.2 138.7
Dec. 4 22 14,2 || June 11 do. 57| 14.4 9.3
12 13.1 8.5
Discharge, in million gallons per day, of Waioli Stream near Hanalei, Kauai, for
the year ending June 80, 1983

Day Aug. | 86pt. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
82| &8 46| 11.8]| 133| 85| 1661 17.5| 87 | 2 4.0
80| 10.1 17.6 | . 10.4 | 163 | 28 | 141| 180| 20 | 88| 1.5
7.8| 921 24 | 2 | 149| 153{ 39 | 128 14.4| 18.0| 140| 10.4
80| 6.0 184 13.6| 19.6| 16.6 | 26 | 122| 138| &0 | 129| 0.6
52| 9.4 163| 104 | 140] 123 | 136 120| 130| 27 | 129 168
92| 82| 169| 94 185] 1.2 1L2| 120| 168 | 16.4| 126]| 120
80| 7.8! 2. 10.0| 71 120 | 1L2| 1L5| 40 | 160 12| 10.1
80| 32 | 47| 188|113 | 106 45| 122} 39 | 128| 101| 9.8
122 29 | 175) 1283|'2 | 04| 2 |37 |8 | 1Lz| 101| 0.6
19| 10| 1.5 92| 140} 98| 04 | 19.8| 24 | 10.6] 98| 98
1.2 13242 83] 45 0827 | 141)] 5 | 161] 96| 02
10.1] 16| 79 79! 160 96(200 | 238 | &1 45| 96| o8
L5 ol 27 7.9| 143| o4f168 | 47| 166} 19.2| 96| &8
27 |- 00| 19.2] 1.8 9.4(133 | 123| 1.4 28 9.6 1.2
122 1.2| 16.8| 159 | 180 | 0.2 33 | 183] 18.3| 193] 10.1| 128
99| 1.5| 3 | 1.8 22 92| 32 | 125 125 26| 90.8| 148
90| 120 10.2| 10.6] 26 92| 46 | 120]| 125 2 9.8 120
9291 02| 31 167 | 30 9.2| 2 ) 1L.71 122! 38 | 144] 120
99 23 | 23 | 134 28 92|14 | 10L&} 1.7| 20 | 12| 1.8
9.9/ 22 | 43|28 |160] a2/ 7 |2 | 17| 184|301 120
94| 1.2| 13.3| 164 126 92| 88 | 38 | 1.7| 186]| 150]| 1L5
0.4 96|/ 20 |28 | 109 92| 26 {102 | 1.7 126{ 120| ‘a2
9.6 84| 185 87 [ 10.1| 90 180 48 | 31 1.2 183 92
9.2| 92| 120( 50 | 10.1]| 90| 153 ?s 0 | 192 2 0.2
0.6 86| 1.2| 184 37 90| M.4147.2] 26 |33 | 2 10.1
20 7.6 | 10.6| 120 28 88| 3 | 144|190 | 188 30° 0.6
1.0/ 76| 98| 129|138 85| 12| 20 31 | 40 9.8
2 7.2 | .5 1.5/ 67 85| 64 | 28 | 2 26 | 20 | 10.)
9.9 84| 101| 11.8) 28 85| a4 6.0 38 | 60| 123

9.0 82| 15| 01| 150| 85| 22 nz |9 | 20| 2

9.0 21 115 8.5| 19.3 23 18.8

Monthly discharge of Waiolt Stream near H a;alei, Kauai, for the year ending June

0,
Discharge Total run-off

Million gallons per day Second-
feet m ‘Acre-feet

Maximum | Minimum | Mean | (mean)
27 7.8 101 17.2 345 1,060
32 7.2 12.4 19,2 386 1,180
242 9.8 28.3 43.8 840 2,610
59 7.9 16.9 26.1 524 1,610
138 10.1 29,6 45.8 887 2,780
16.6 8.5 10.3 15.9 318 980
287 8.5 56.4 85.7 1,720 5,270
102 1.5 21.4 33.1 599 1,840
119 1.7 31.2 48.3 967 2,970
50 10.6 22.2 34.3 666 2,040
40 9.6 15,7 24.3 486 1,490
21 9.2 11. 4 17.6 340 1,050
287 7.2 22.2 3.3 8,000 24, 800
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LUMAHAI RIVER NEAR HANALEIL KAUAI

LocaTioN.—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, 1920, to
June 30, 1923,

Gage.—Stevens continuous water-stage recorder.

D1sCEARGE ' 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.

ExXTREMES OF DISCHARGE.—Maximum discharge during year, estimated 5,000
million gallons per day or 7,740 second-feet, at 4.30 p. m. September 11

--  {gage height, 9.41 feet); minimum discharge recorded, 23 million gallons

. per day or 36 second-feet, at noon July 4 (gage height, 0.63 foot).

1914-1917; 1920-1923: Maximum discharge recorded on September 11;
1922; minimum discharge recorded, 23 million gallons per day or 36 second-
feet, at 7 p. m. June 29, 1922 (gage height, 0.64 foot), and at noon July 4,
1922 (gage height, 0.63 foot).

Diversions.—None.

ReguraTIiON.—None.

OzjecT or sTaTION.—To determine feasibility of high-level diversions in coopera-
tion with Territorial Hanalei River project.

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

Accuracy.—Stage-discharge relation not permanent. Standard rating curve
used July 1 to September 11 well defined between 30 and 100 million gallons
per day; standard curve used September 12 to June 30 well defined between
20 and 200 million gallons per day. Indirect method for shifting control
used July 1 to September 11 and March 31 to June 30. Operation of water-
stage recorder satisfactory except as noted in footnote to daily-discharge
table. 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,
except for periods fof which shifting-control method was used. Records
fair.

-Discharge measurements of Lumahai River near Hanalei, Kauai, during the year
ending June 30, 1923

Discharge Discharge
Gage G
_ Date Made by— height Sec- | Million Date Made by— height, Sec- | Million
(feet) ond- | gallons (fest) ond- |gallons
feet | per day feet |perday
0.84 | 49.5 32 Jan. 21 | M. H. Carson...| 2.12 221 143
1.22| 54 35 Mar. 8 Karl Jetter ...... 2.15 226 146
180 | 140 90 Apr. 22 .. d0._ . cceeeees L7 54 35
1.32 | 64 41.5 || June 9 |..... do ........... L16 47 30.5
.12 | 4 28.5
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Discharge, in million gallons per day, of Lumahai River near Hanalei, Kauai, for
the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan, | Feb, | Mar, | Apr. | May | June
24 25 162 58 39 52 24 55 39 107 53 53
24 26 60 71 36 52 40 47 41 62 50 43
24 24 126 103 48 45 83 43 38 44 42 a8
24 36 66 58 62 53 50 40 36 49 37 35
33 25 58 41 47 41 34 39 37 43 35 37
25 24 50 37 46 28 38 40 36 36 a5
24 24 80 36 216 87 27 38 122 36 33 ‘83
24 85 48 43 290 34 30 38 201 33 a2 82
30 59 64 48 n a3 61 53 155 31 31 32
34 46 43 37 49 31 540 43 i) 30 30 32
2 74 11,100 33 136 30 38 158 37 30 g
28 33 361 31 57 29 40 76 37 20
27 40 76 30 b5 28 37 35 20 31
49 30 60 97 45 28 35 60 29 32
28 30 54 50 69 28 35 41 53 20 a
25 30 88 38 84 27 410 35 39 36 20 41
25 31 58 37 95 27 35 39 68 28 36
26 2 80 59 170 26 - 34 37 80 4 37
25 31 70 85 02| 26 34 36 94 a2 37
25 37 47 3| 66 -26 37 35 7. 29 40
26 28 42 50 51 28 49 35 50 6 38
25 28 62 04 43 26 76 323 34 40 31 32
28 25 50 110 39 25 62 105 73 35 58 31
25 25 39 214 38 25 52 62 100 A7 69 80
25 25 35 64 76 24 48 51 73 90 80 31
43 26 33 47 76 24 116 43 181 47 104 30
28 26 32 43 609 2 464 45 333 60 146 30
86 24 38 38 271 24 198 40 68 69 57 31
30 24 35 38 84 24 111 51 64 47 34
26 24 37 34 54 24 46 327 70 90 53
25 61 36 |aceacen 24 66 407 67

NoTE.—Braced figure shows mean discharge for period indicated; estimated because of lack of
ht Mufoﬁd bs; colgpla,,ﬁ;gn with flow of Hanalei River and Waloli Stream. Gage-height reoord
ov. 7 and 17-;

Monthly discharge of Lumahai River near Hanalei, Kauai, for the year ending
June 30, 1923

Discharge Total run-oft

Month Million gallons per day

Semd- m Acre-feet

Meaximum | Minimum | Meen | (€80)

20.5 45.6 913 2,810

2% 33.9 25| 1, 3,230
105 162 3,150 9,670

30 58.1 8.9 1, 5,530
35| 104 161 3,120 9,570
2% 31.0 48.0 2,950
2| 215 333 6,670 | 20,500
0 83.6 4,640

34 9.7 | 181 3,030 9,200
3 53.8 83.2( 1,610 4,950
28 47.2 73.0| 1,460 4,490
30 35.4 54.8 | 1,060 3,260
2 722 12 26,300 | 80,900
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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 measuremenis on Kauai during the year ending June 30, 1923

Gage | Dis- Million
Date Stream Tributary to— Locality height| charge| 8811008
. per day
: . Feet | Sec.ft.
Oct. 7 | Irrigation ditch__.| Cane field No. 21.} At 3-foot rectangular weir on | 0.60 | 4.4 2.8
[ . Kilauea plantation, Kilauea.
7 do do.. - 051 817 8.8
Nov. 16 |.-.-.do._ do_- 441 3.3 22
16 do... Cane field No. 27.| At 2—t‘oot rectangular weiron{ .28 1.0 .68
Kﬂauea plantation, Kilauea.
18 |..... do U [ TR ISP . | AU 451 20 1.3
18 |.....do.. do... d .63] 838 2.2
16 |..... {: [/ T, OGane field No. 1..| At 3-foot rectangular weir on .80 3.7 2.4
Kﬂsuea plantation, Kilauea.
18 |....- do do.. 341 22 L4
16 Juenn- L TR, IS [ 1 T At 4-toot rectangular weir on{ .456| 3.9 2.5
Kilauea plantation, Kilauea.] -
e 16 |..... do do.. do..- .251 1.85 L1
1%px-. ..... do.. {1\ TS MY T, N L2901 2.3 146
ov. 18 |.____ s 1 Oane field No. 3..| At 2—foot rectangular weiron | .64 { 3.7 24
Kilauea plantation, Kilauea.
16 |..... do do do_. 401 28 1.8
16 |.....do do do...- .22 .8 .4

ISLAND OF OAHU
KALIHI STREAM NEAR HONOLULU, OAHU

LocaTioN.—At Kioi Pool, three-eighths of a mile above Catholic orphanage, 8
miles up Kalihi Road from King Street car line, and 5 miles north of Honolulu
post office.

RECORDS AvAILABLE.—September 6, 1913, to June 30, 1923.

Gaee.—Gurley seven-day water-stage recorder used June 25, 1918, to March 17,
1923, and June 3-30, 1923. Au continuous water-stage recorder used March
18 to June 2, 1923. Friez recorder used September 8 to November 22, 1918,
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; low-water control,
concrete dam completed January 11, 1919; shifts owing to deposition of
gravel in pool above.

EXTREMES OF DISCHARGE.— Maximum dxscharge recorded during year, about
1,200 million gallons per day or 1,860 second-feet, at 4 p. m. January 19
(gage height, 13.9 feet); minimum discharge recorded, 0.85 million gallons
per day or 1.3 second-feet, at 6 p. m. July 24 (gage height, 2.86 feet).

1913~1923: Maximum discharge estimated 1,250 million gallons per day
or 1,930 second-feet, January 16, 1921 (gage height, 14.0 feet, determined
from floodmarks) ; minimum discharge recorded, 0.5 million gallons per day
or 0.8 second-foot, several times between February 27 and March 5, 1920
(gage height, 2.80 feet).

Drversions.—Catholic orphanage diverts water for domestic use into 4-inch
pipe (which is reduced by several stages to l-inch outlet) at a dam about
300 feet above station. Dam was installed May, 1920. Prior to this there
were no diversions above station.
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RuecuLAaTION.—None.

Ossncr 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-
ment; remaining low-water flow is diverted further downstream for irriga-
tion of taro.

Accuracy.—Stage-discharge relation changed several times during January,

v+ February, and April owing to backwater from deposition of gravel in pool
above artificial control. Standard rating curve well defined below 150 mil-
lion gallons per day; extended above that quantity. Operation of water-
stage recorder satisfactory except for one short period. During periods of
no backwater daily discharge was 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. For periods during which backwater occurred, as noted in
-footnote to daily-discharge table, discharge was ascertained by applying to
gage-height graph, before entering rating table, a correction derived from
the plotting of individual discharge measurements with reference to the
standard rating curve or from the observed fall in water surface caused by
cleaning gravel from pool. Records good below 150 million gallons per day
except those for periods of backwater effect, which are fair; high-water
records uncertain.

chharge measurements of Kalihi Stream near Honolulu, Oahu, during the year
ending June 30, 1923

Discharge Discharge
Gage

Date Made by— heiﬁlet Sec- | Million || Date Made by— height{ goo. | Mfillion
(feet) | ong. ons (fest) | png. |gallons
feet | per day feet |per day
Aug. 19 | John McCombs.| 3.03 3.3 2.2 ||Feb. 13| M. H. Carson...| s 3.20 5.8 3.5
Dec. 2| M.H. Carson...; 3.09! 3.9 2.5 13 3.10 5.3 3.4

27 | E,D. Burchard..| 2.97 2.7 1.75 {| Mar. 31 [.._.. d ........... 5.84 | 128 83
Feb. 3| John McCombs.[3.47 | 10.5 6.8 || Apr. 7| Karl Jetter-...._.[2338( 7.3 4.7
10 | M.H. Carson..._|  3.48 6.1 3.9 28 | M. H. Carson...|* 3.36 6.8 4.4

@ Stage-discharge relation affected by backwater from gravel deposited in pool just above control.

Discharge, in million gallons per day, of Kalihi Siream near Honolulu, Oahu, for
the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1.4 1.1 1.8 2.3 3.2 3.8 1.6 8.6 7.4 71 4.3 L7
1.2 L1{ L9l 26 27| 29| 26| 56| 7.8 17.0| 4.2 L6
1.2 L6} 18! 361 25| 29 1.9 44| 69| 91| 40 15
L1 L5 L7| 17.4 2.7 3.2 1.6 4.2 5.8 6.7 3.6 L4
L3 L1 2.2 5.2 147| 53 L5 4.0 5.4 6.3 3.5 19

: -
1.0] LO! 20| 47| 83| 1.0 L&§f{ 39| 85| 50| 8.5 L3
Lo 1.0 2.2 5.4 | 10.0 4.8 L4 3.6 5.0 5.0 3.5 L4
L2 L3 L8 3.0 13.1 3.9 1.4 3.8 6.0 4.4 3.4 L8
1.3} 1L6 2.0 271 10.3 3.3 L3 3.8 5.0 4.2 3.6 L3
L3 3.4 3.0 2.5 5.5 3.4 8.0 3.5 5.0 4.3 3.0 L2
1.2 2.2 74 2.4 3.5 3.1] 35 3.3 80| 20 3.0 1.2
1.1 2.8| 52 2.3 3.6 3.0 30 3.1 4.8 10.2 2.8 1.2
L1 2.4 123 22| 43 29| 43 29 42| &2 27 1.2
3.1 1.9 8.2 2.2 2.9 2.7 | 187 2.9 3.8 4.6 2.6 1.4
L4 17| 80f 90| 35| 26| 21 28] 351 81| 26 L3
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Discharge, in million gallons per day, of Kalihi Siream near Honolulu, Oahu, for
the year ending June 30, 1923—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
L3 1.6 3.0 1L5 2.3| 1L5 7 3.3 5.4 2.6 L5
1.1 L6 2.6 3.8 23| 151 2.5 3.1 6.3 2.4|. 13
1.0 1.5 2.3 3.5 2.2] 29 2.4 3.3 28 2.3 L0
L1 L8 2.2 3.3 2.1 297 2.3 3.4 14.4 2.2 1.9
Lo 1.9 6.0 2.1 2.9 2.2 | 142 38 3.4 62 2.1 1.0
Lo 1.4 2.1 2.8 2.0) 33 50 3.3 121 2.2 LO
L0 1.3 34 2.7 1L9] 35 37 3.3 8.6 2.1 L0
.9 1.2 74 2.6 1.91°19.6 |-126 34 7.9 2.0 11
.9 1.2 3.1 6.3 2.6 18] 138.5] 14.6 3.1 141 2.0 1.2
Lo 1.4 3.0 3.9 9.5 L7{ 109 30 29| 4.6 2.2 1.1
L0 1.2 27 3.1 10.5 1.7 9.9 146 8.7 7.8 2.3 1.1
LO L2 3.9 2.8 7.7 L7 1.1} 1L3 9.6 6.2 2.2 L1
3.8 1.1 2.7 2.8 1.5 1.7 6.9 8.6 3.9 5.2 1.8 1.2
1.6 L0 2.6 2.7 4.0 16 6.7 3.3 5.0 2.4 1.5
L1 1.1 2.4 2.6 3.3 17 6.3 2.9 4.6 1.8 1.3
1.8 7.0 1. 3.5 L6 19.9 66 1.8

Nore.—Bracéd figure ‘sliows meah ‘iicharge. for period fhilidated, estimated, becsuse of lack of gage-
height record, by comparison with flow of Nuuanu Stream., Stage-discharge mlatwn affected by back-
mwatern a‘;{rom dgggel deposited above control Jan. 20 to Feb. 13, Apr. 2-7 and 21-28; see under “ Accuracy’’

on ption.

Monthly discharge of Kalihi Stream near Honolulu, Oahu, for the year ending June

30, 1923
Discharge Total run-off
Month Million gallons per day
Second- | Million
oy feet gallons Acre-feet
Maximum | Minimum | Mean | (meaD)
July. 3.8/, 0.9 1.31 2.08 40. 5 125
August. 11.6 Lo 2,04 3.16 £3.2 194
September. 74 17 8, 11 125 243 747
Octob 74 2.1 7.02 10.9 218 668
Novembe: 14.7 2.5 5.7 8.93 173 531
December. 53 1.6 442 6.84 137 420
J ¥ 297 1.3 3.8 49,2 986 3, 030
February. 126 2.3 14.3 2.1 400 1, 230
March. 66 2.9 6. 81 10.5 211 648
April 71 4,2 12.6 19.5 378 1, 160
May.. 4.3 1.8 2.73 4.22 84.7 260
June. 1.9 L0 1.28 168 38.5 118
The year 297 .9 8.15 12.6 | 2,970 9,130

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

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

RECORDS AVAILABLE.—October 21, 1913, to January 16, 1921, and September 12,
1921, to June 30, 1923. Station rebuilt September, 1921, after destruction
by flood of January l%, 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.
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Dis¢HEARGE MEASUREMENTS.—Low-water discharge measured by 2-foot sharp-
crested weir with end contractions; flood 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 consid-
erably with gravel and silt; straight for about 75 feet above and below
weir. Banks high and covered with vegetation.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
1,050 million gallons per day or 1,620 second-feet, at 2 p. m. January 19
(gage height, 6.95 feet); minimum discharge recorded, 0.07 million gallons
per day, or 0.11 second-foot, at 6 a. m. July 7 (gage height, 0.10 foot).

1913-1923: Maximum discharge recorded, 1,600 million gallons per day,
or 2,480 second-feet, January 16, 1921 (gage height, by leveling to flood-
marks, 8.74 feet); minimum discharge recorded July 7, 1922.

Diversions.—Most of low and medium stage flow is diverted above station for
domestic supply and for development of power.

REcuLATION—Amount-diverted above station varies.

OBJECT OF 8TATION.—To0 determine amount of water in the stream at this point
in connection with investigations of water supply for city of Honolulu.
Territorial land and water.

UriLizaTioN.—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.

Accuracy.—Stage-discharge relation permanent. Weir rating curve well de-
fined; overflow rating, above 200 million galions per day, uncertain. 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 flactuation in stage, by
averaging discharge for intervals of the day. Records excellent below 200
million gallons per day; uncettain-above that quantity.

Dzscharge measurements of Nuuanu Siream below reservoir No. 2 wasteway, near
Honolulu, Oahu, during the year ending June 30, 1923

Discharge Discharge )
G Gage

Dato | Madoby— |heignt Seo- | Million | D8t Made by—  |height! g | npinion
(feet) | ond- | gallons (feet) | ond- |gallons
feet | per day feet | perday
Nov. 19 E. D, Burchard.| 1.06 6.5 4,2 || Feb. 24 | M. H, Carson...| 1.60 | 8L.5 20,4
Dec. M. H. Carson...| .92 5.8 3.5 || Mar. 8 | Francis Kanahele| 1.47 | 23.4 15.1

an. 20 E. D. Burchard.|+3.40 | 263 164 81 | M. H. Carson...| »2.60 | 124 80
'eb. 13 | M. H. Carson...| 1.44 | 24.3 15.7 || Apr. 21 |....- [ 17 S, 1.86 | 16.6 10.7

« Stage rose 0.64 foot during measurement,
b Stage fell 0.26 foot during measurement.
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Discharge, in million gallons

er day, of Nuuanu Siream below reservoir No. 2
wasteway, near Honolulu, Oahu, for the year ending June 30, 1923

Day July | Aug. | 8ept. | Oct. | Nov. | Dee. | Jan, | Feb. | Mar, | Apr. | May | June

0.85 1.6 2.2 4.2 28| 17.6 | 16.8| 80 8.1 3.2

.56 2.0 2.0 3.7 53| 180 | 17.2| 20 7.9 3.2

.5 L8 1.6 3.6 42| 17.6 ] 16,0 | 15.2 7.8 3.0

.46 57) 1L7] 87| 30| 156| 152 18.7) 7.4| 29

.55 2.6 83! 27 3.2 156 145 13.3 7.1 3.0

b 2.4 48| 10.8 3.1 152 141 13.0 6.9 2.8

.66 2.2 3.5 6.1 28! 149 | 13.3| 12.2 6.9 2.2

.45 2.0 7.7 5.5 2.7 149 | 149 10.5 6.7 2.0

.56 2.0 6.1 5.3 2.6} 141} 13.3| 10.2 6.5 1.8

55 L8 3.8 51| 3.0 13.7| 1286 9.1 6.1 L8

42 1.8} 33| 45| 144 13.7| 13.0| 93| 69| L3

.1 .25 |31 L7 3.4 45| 29 13.3 | 12.2 8.6 4.9 Lb

.1 .3 4,1 1.6 3.7 4.5 20 13.0{ 1.9 7.9 5.3 1.7

.1 .2 2.5 L6 3.0 4.1 1130 12.2 | 11.9 7.6 5.6 2.4

.16 2 3.3 2.0 3.1 411! 19.21 1.9 1.3 6.9 5.8 L5

.15 161 2.8 L8 5.9 45| 12,6 | 1.6 | 10.8 7.1 5.3 1.4

.1 .16 2.8 L8 3.7 40| 14,4 1.6} 1L0O 8.1 5.1 1.2

.1 151 3.1 LS 3.7 4.0 24 1.3 10.8| 14.8 5.1 1.0

.1 A6} 2.7 L5 3.3 4,0 | 222 10.8 | 10.6| 15.6 4.6 L1

.09 .1 2.4 1.5 3.3 3.7 o4 29 10.2 | 51 4.3 L1

.09 .1 2.2 L5 2.9 3.4 | 45 34 10.2 | 1.6 4.2 1.0

.09 2 2.3 L7 2.9 3.41 70 21 9.9 1056 3.7 L0

.00 .15 2.0 68 2.4 3.3 40 114 9.9 151 3.4 .8

.09 L5 L9 56| 21 33| 28 19.6 9.9 13.9 3.4 .7

.1 151 L8 3.0 3.4 32| A4 40 9.6 | 12,8 3.6 .8

.1 A5 | L7 28| 39| 30 23 22 10.8| 9.9 36 .65

.15 .1 1.8 2.8 4.6 3.2 28 16.2 | 1L3 9.9 3.7 .65

.55 09| L7 2.4 5.9 3.1| 18.8| 17.6 9.3 9.1 3.3 .65

.25 .09 ( L6 24| 36| 30| 176 |_..... 9.1 86/ 35 W7

.2 09| L5 2.2 3.4 3.1 16.8 8.8 83 3.6 .65
.25 9.0 2.3 | 2.8 A4 56 3.6

Monthly discharge of Nuuanu Stream below reservoir No. 2 iéasteway, near
onolulu, Oahu, for the year ending June 30, 1923

Discharge Total run-off
Month Million gallons per day .
Second- | apypon
feet gallons Acre-feet
Maximum | Minimum | Mean (mean)
July. 0. 56 0.09 0. 142 0.220 4,39 14
August, 9.0 .09 . 459 .710 14,2 44
' SBeptember. 42 .45 3.69 871 111 340
Qgtober. 68 L6 4.37 6.76 136 416
November. 8.3 1.6 3.77 83 113 847
December. 27 2.8 4.89 7,67 152 465
January. 222 2.6 30.4 47.0 942 2,890
February. 114 10.8 20.8 32.2 583 1, 760
March. 56 8.8 13.4 20.7 416 1,270
April 51 6.9 13.8 214 414 1,270
3 8.1 3.3 8. 24 811 162 4
June. 3.2 .66 1. 59 2.46 47.7 146
The year. 222 .09 8.48 13.1 | 3,100 9,490

MAOLE DITCH, MAKAI STATION, NEAR HONOLULU, OAHU

LocaTtioN.—In Nuuanu Valley, 150 feet from Pali road, opposite reservoir No. 4
into which diteh empties, and 614 miles from Honolulu post office.

REecorps AvaiLasLe.—October 5, 1917, to January 16, 1921, and September 12,
1921, to March 2, 1923, when station was discontinued.

Gaar—Gurley weekly water-stage recorder.
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DisCHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND CONTROL.—Ditch is earth cut with bottom lining of concrete.
At the gage a section 50 feet long, 534 feet wide and 3 feet deep is constructed
of concrete, with concrete control at lower end.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during period, 94
million gallons per day or 145 second-feet, at 10 p. m. September 11 (gage
height, 3.24 feet); minimum discharge recorded, ditech frequently dry.

1919-1923: Maximum discharge recorded, 168 million gallons per day
or 260 second-feet, at 3.30 a. m. January 16, 1921 (gage height, 4.17 feet);
minimum discharge recorded, ditch frequently dry.

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

ReGuLaTION.—By head gates.

OBJECT OF 8TATION.—To determine amount of water diverted from Maole
Stream in Hillebrand Glen to reservoir No. 4 of city.

UrinizaTioN.—City water supply and development of power.

AccUracy.—Stage-discharge relation permanent. Rating curve well defined
below 10 million gallons per day. Operation of water-stage recorder satis-

- factory except for one week in January. 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 day. Records good except for high
stages.

No discharge measurements were 'made at this station during the year,

Discharge, in mzllwn gallans per day, of Maole ditch, makai station, near Hcmolulu,
Yy

ahu, for the period July 1, 1928, to 'March 2, 1928
Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar, :
. ot

1 0.04 0.01 0.02| 0.08 '
2 .06 .05 .01 0.2 0.26
3 0.07 .02 .3 .02
4 .01 .86 .03
8. .3 .4 86| 4.6
6. .06 .16 07 .25
7 .06 .08 . 06 .04
8 .02 .02 .35 .01
9. 4.5 .02 .01 .06
10. .16 .6 .03 .01
11 .02} 200 .03
12, .16 4.4 .01
13 .05 .35 .04
14 .15
18. .18 4 .02
16. .1 .04 4.2
17 .28 .06 .04
18, .4
19, .1
20.. .07 0,02
21 .08 .01 N T
2. .09 .2 .02 .3
P~ .02 5.4 .01 088 [amvecena
% .0 .04 .02
25, .01 .01 01 .85 N
26 .3 .08
27, .15 .3 .02
28 0.45 .01 .45 .01
29 .01 .02
30.
31 .02 L5 .04 .01

Note.—No flow on days for which no discharge is glven except January 14~20, during which period no
record was obtained and discharge was not determined P ’ perd
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Monthly discharge of Maole ditch, makai station, near Honolulu, Oahu, for the
period July 1 1922, to March 2, 1923

Discharge - Total run-oft
Month Million gallons per day
ot | Milion | oro oot
gallons
Maximum | Minimum | Mean | (mean)

0.45 0.00 0.016 0.023 0. 47 1

4.5 .00 . 209 .38 6.48 20

20.0 .00 .017 1,42 27.5 8

&.4 .00 . 256 .396 7.95 24

4.2 .00 280 . 3566 8.90 21

4.6 .00 .162 . 251 5.01 18

.55 .00 . 056 . 087 156 1]

EAILUA STREAM ABOVE WONG LEONG'S DITCH, NEAR EKAILUA, OAHU

LocaTioN.—On left bank of stream a quarter of a mile east of junction of old
Honolulu-Waimanalo road’ and road to Kailua, a quarter of a mile below
confluence of two main tributaries, half a mile above old gaging station,
and three-quarters of a mile south of Kailua.

Recorps AvaiLaBLE.—April 1, 1922, to March 31, 1923, when station was dis-
continued. Fragmentary record for old station below Wong Leong’s ditch,
November 12, 1913, to June 30, 1916.

Gaae.—QGurley seven-day water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNBL AND cONTROL.—Bed of stream composed of gravel. Channel straight
near gage. Banks wooded; subject to overflow during flood stages. Con-
trol formed by graval bar; shifts during high water.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during period of record,

7" about 1,800 million gallons per day, or 2, 800 second-feet, at 8 a. m. October
23 (gage height, 8.63 feet); minimum discharge recorded, 1.8 million gal-
lons per day, or 2. 8 second-feet, at 6 p. m. July 24 and during period when
recorder clock. was.stopped -August-6-9 (gage height, 0.54 foot).

Recorder - clock stopped about midnight“March 31 1923, and the station
was discontinued March 31, but the recorder was not removed until a
few days later. During this time the pencil recorded a stage of 9.32 feet,
which, by comparison with Nuuanu Stream, probably occurred about 8 p. m.
April 1 (discharge, about 2,200 million gallons per day, or 3,400 second-feet).

Drversions.—Makawao flume diverts water from upper tributaries to the Wai«
manalo plantation. A small rice diteh diverts most of low-water flow of
Pohakea Stream past gage on left bank, Wong Leong’s ditch below statxon
usually diverts all of low-water flow of main stream.

REguLATION.—By diversion only.

UriizaTioN.—Water used for irrigation of sugar cane and rice.

Accuracy.—Stage-discharge relation not permanent. Four poorly defined
rating curves used. Operation of water-stage recorder satisfactory. Records
should be used with caution owing to lack of sufficient measurements to
define changes in rating. High-stage extension of rating eurves particularly
uncertain,
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Monthly discharge of Kailua Stream above Wong Leong’s ditch, near Kailua, Oahu,
Sfor the period April 1, 1922, to March 31, 1923

Discharge Total run-off
Month Milli
illion gallons per day Second- Million
feet Acre-feet
: - (mean) ns
Maximum | Minimum | Mean
1922
April e 24 3.4 4.77 7.38 143 439
b ) ZE AR SR R 5.9 2.6 3.39 5.25 105 323
Tune. ... ___._._._. - b O, 2.83 4.38 84.8 261
The period...._....._. .. . 333 1,020
1922-23 ’
J uly .................................. 3.7 2.1 2.49 3.85 77.3 237
August. ... - [ I F 2.23 3.45 69,2 212
Septembet ............................ 40 2.0 5.09 7.88 153 469
October...._ 75 2.5 5.83 9.02 181 555
November. . . 11. 4 2.6 4.31 6.67 129 397
December. - 22 4.3 5.85 9.05 181 557
January.._. 214 3.3 36.2 54.5 1,090 3,350
February. oo 113 4.4 2.3 37.6 681 2,090
-3 {C) 1 ORI 215 9.6 19.6 30.3 606 1,860
The period_ .o eemeeeeafe e oo e e 3,170 9,730

RIGHT BRANCH OF NORTH FORK OF KAUKONAHUA 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.

RecorDS AVAILABLE.—May 29, 1913, to June 30, 1923.

Gace.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 20 feet
upstream from gage.

CaANNEL AND CcoNTROL.—Channel is a straight stretch 200 feet long that has
been cleared of boulders. Banks steep and flow well distributed and con-
fined. Natural control of large boulders has been improved somewhat for
low-water stages.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
518 million gallons per day or 801 second-feet, at midnight September 10
(gage height, 6.29 feet); a higher discharge probably occurred in January
when recorder did not operate. Minimum discharge, 0.7 million gallons per
day or 1.1 second-feet, at 7 a. m. July 22 and 9 a. m. July 25 (gage height,
1.43 feet).

1913-1923: Maximum discharge from extension of rating curve, 985

~ million gallons per day or 1,520 second-feet (revised determination), at
3 a. m. March 26, 1920 (gage height, 9.0 feet, determined from fioodmarks
and comparison with record for Left Branch); minimum mean daily dis-
charge, 0.2 million gallons per day or 0.3 second-foot, March 24 and 28, 1914.

Diversions.—None.

RrauraTioN.—None.

OBJECT OF sTATION.—To determine amount of water taken from Territorial
lands by Wahiawa Water.Co. Water rises on Territorial lands.

UriLization.—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 near Wahiawa. All water, except low flow,
from North Fork is impounded in Wahiawa reservoir for irrigation of sugar
cane on Waialua plantation.
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Accuracy.-—Stage-discharge relation changed by floods of April 1 and 20, and

by cleaning débris from control June 8. Rating curve used July 1 to April 1
well defined between 1 and 200 million gallons per day; curve used April
2-20 well defined below 100 million gallons per day; curve used April 21
to June 8 well defined below 5 million gallons per day and fairly well defined
between 5 and 200 million gallons per day; curve used June 9-30 well defined
below 30 million gallons per day and fairly well defined between 30 and 200
million gallons per day. Operation of water-stage recorder satisfactory
except during January. 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 day. Records good for ordinary stages.

Discharge measurements of Right Branch of North Fork of Kaukonahua Stream

near Wahiawa, Oahu, during the year ending June 30, 1923

Discharge ‘| Discharge
Dat Made b hc?%et Dat Made b, hgaghet
ate ade by— eig| - ate ade by— ig "
(foot) Sec- | Million (feet) Sec- | Million
ond- | gallons ond- | gallons
feet | per day feet |perday
July 25 | E. D. Burchard.| 1.48 | 1.35 0.9 || Apr. 19 | E. D. Burchard__| 3.37 | %4 61
Sept. 6 | John McCombs.{ 1.94 | 7.0 4.6 || June 4 d .. 1L42) 1.75 1.15
Oct. 25| M. H. Carson.._.{ 1.70| 3.2 2.1 5 1.481 2.6 1.85
Dec. 14 | Francis Kanahele.| 1.72 | 3.4 2.2 5 1.84 | 6.3 4.0
Jan. 22 | E. D. Burchard..| 2.82 | 52 34 5 L7211 4.2 2.7
Mar. 9 | Francis Kanahele.| 1.88 | 6.5 4.2 8 1.39 | 1.55 1.0

Discharge, in million gallons per day, of Right Branch of North Fork of Kaukonahua

Stream near Wahiawa, Qahu, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
.............. 1.2 1.8 17.2 3.6| 13.7| 20 1.5 3.8 43 5.3 1.3
.............. 1.2 1.8 10.6 3.0 6.3 5.4 8.6 3.2 125 4.4 1.2
.............. 1.1 81} 10.1 4.7 4.0 7.1 7.5 2.8 5.8 3.8 1.2
.............. 1.0 4.8 7.2 | 14.3 2.5 7.1 6.6 2.5 4.3 3.3 1.1
.............. 1.8 1.8 13.9 46| 148 45 33 5.9 241 .34 3.1 1.8
.............. 1.2 1L5) %6.0 4.6 6.1 151 5.4 3.4 2.9 2.7 1.3
.............. 1.0 1.4 11.0 6.9 50 5.9 4.8 2.5 3.7 2.4 1.1
______________ .9 2.1 4.2 3.4| 9 4.6 4.8 6.9 2.6 2.2 1.2
.............. 1.0 22 8.0 3.0 17.0 4.0 4.6 4.6 2.1 4.2 1.2
______________ 1.4 5.1 30 271 11.0 4.0 4.2 2.2 1.9 2.1 1.2

1.0 4.3 1119 2.4 6.8 3.2 3.6 116 9.0 1.8 1.2
1.4 6.2 33 2.2 5.0 2.8 3.4 28| 13.9 1.6 1.5
1.0 581 35 2.1 5.1 2.7 3.0 2.1 2.8 15 1.4
5.6 271 1.2 2.0 3.7 2.5 2.8 L7 1.4 1.4 23
1.7 231 19.0 8.2 4.0 2.4 2.6 1.4 7.9 1.3 5.4
5.1 2.0 9.3 4.7 6.5 2.4 55 2.4 1.2 4.0 3.4 2.9
2.0 1.8 6.6 3.3 3.2 2.2 2.2 1.0 21 L5 4.6
1.3 1.6 6.6 2.3 3.1 2.1 2.1 1.0} 43 6.8 2.5
1.0 5.1 5.6 4.1 6.9 2.0 1.9 1.0 38 2.0 19
.8 4.1 4.8 2.1 3.2 1.9 46 9| 63 1.3 1.7
.81-20| 13.8 L8 2.6 1.8 38 .81} 15.9 4.5 2.0
.8 4.8 35 1.9 2.4 1.6 27 .81 12.6 4.1 1.6
1.4 1.9 6.4 187 2.4 1.5 142] 7 9] 17.0| 87 2.5
.9 L7 5.0 4.1 2.2 14| 10.9 | 10.8 2.3 9.4 2.4 2.0
11. 4 1.6 4.8 2.4 9.9 1.4 8.6} 27 2.0 9.5 2.6 4.6
6.3 2.7 3.8 2.1 22 14| 16.4 8.4 8.0 6.2 2.0 2.5
6.7 5.2 3.6 21| 10.8 1.5 36 5.9 4.6 21 2.8 2.0
28 1.6 3.5 2.1 31 1.8 21 4.6 1.4 8.1 1.5 7.1
3.0 L6 3.0 5.6 4.5 1.3 A 1.0 27 1.4 20
1.8 13.2 2.8 2.1 7.4 2.2 1.8 7.2 2.7 5.1
9.9 61 |._.._. 5.9 ... 1.4 43 .. 1.6 |ocao o

NoTE.—No gage-height record Dec. 31 to Jan. 22; discharge estimated by comparison with flow at station
on Left Branch of this stream. Braced figures show mean discharge for periods indicated.
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Monthly discharge of Right Branch of North Fork of Kaukonahua Stream near
Wahiawa, Oahu, for the year ending June 30, 1923

Discharge Total run-off
Month . © Milliofr
illionr gallons per day d- .
Second- | Aryion
fest gallons Acre-feet
Maximum | Minimum | Mean | (me2D)

July.... 28 0.8 3.36 5.18 104 319
August 61 1.4 5.92 9.16 184 563
Septomber. 19 28 15.0 2.2 450 1,380
October. 18.7 1.8 4.20 6. 64 133 408
November... 96 2.2 2.1 18.7 364 1,110
Y 45 1.3 5.15 7.97 160 490
Janusry. | 27 42.9 859 2,640
February.. - 71 1.9 1.7 |, 181 3 1,010
March 43 .8 4.05 6.27 126 385
April 63 1.4 14.0 21.7 420 1,290
2y, 8.7 1.3 2.92 4.52 90.4 278
June.. 2 1.1 3.60 5.57 108 331
The year. .8 9.11 14.1 | 3,320 10, 200

LEFT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM KEAR 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 Wahiawa.

Recorps avarLasrLe.—May 25, 1913, to June 30, 1923.

GageE.—Au continuous water-stage recorder installed June 7, 1923. Prior to
that date Stevens continuous recorder was used.

DiscHARGE MEASUREMENTS.—Made by wading.

CuANNEL 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 during year, from extension of rating
curve, 4,080 million gallons per day or 6,310 second-feet, at 5 a. m. January
14 (gage height, 10.3 feet); minimum recorded, 1.0 million gallons per day,
or 1.6 second-feet, at 9 a. m. January 1 (gage height, 1.16 feet).

1913-1923: Maximum recorded on January 14, 1923; minimum 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.

Diversions.—None.

Reguration.—None.

OssecT oF STATION.—To0 determine amount of water diverted from Territorial
land by Wahiawa Water Co. Water all rises on Territorial lands.

UrinizaTioN.— Wahiawa Water Co.’s tunnel diverts entire low-water flow of both
Right and Left Branches of North Fork, for domestic water supply and irri-
gation near Wahiawa. All water, except low flow, from North Fork of
Kaukonahua Stream is impounded in Wahiawa reservoir for irrigation of
sugar cane on Waialua plantation.

Accuracy.—Stage-discharge relation changed during flood of January 13-14.
Rating curve used July 1 to January 13, well defined below 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.
Curve used January 14 to June 30, well defined below 100 million gallons
per day; extended above that quantity on basis of form of previous curve.
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Operation of water-stage recorder satisfactory from June to January; after
January intake of well became plugged and record below about 1.8 feet was
practieally useless. Daily discharge ascertained by applying to rating table
mean daily gage height obtained from recorder graph by inspection or, for
days of eonsiderable fluctuation in stage, by averaging discharge for intervals
of the day; most of gage-height record estimated for period May 6 to June 7.
Records good prior to February 1; thereafter they are subject to uncer-
tainties.

Dzscharge measurements of Left Branch of North Fork of Kaukonahua Stream near
Wakiawa, Oahu, during the year ending June 30, 1923

Diseharge Discharge
Gage . G
Date Made by— height| o Million Date Made by— hef‘gg'i;t Sec- | Million
(feet) | ong. gallons (feet) ond- | gallons
feet | per day feet |perday
July 25 . D. Burchard.| 1.25 2.1 1.4 || Apr. 19 | E, D. Burchard.| 1.08 | 22.7 4.7
Sept. 6 | John McCombs.| 1.71 1 12.6 81| June 4 .do, L4, 26 1.65
Oct. 25 . H. Carson...| 1.38| 5.5 3.6 5 do 1.54] 4.7 3.0
Dec. 14 | Francis Kanshele] 1.34| 4.0 2.6 [ 3 PRI 1 YO, .78} 1L7 7.6
Jan. 22 | E. D. Burchard.| 2.45| 40.5 32 |3 N ™ T cmmaoann .65 7.8 5.0
22 |oeeacdOoeaooaoee 3.16 | 124 . 80 8 do 137 22 1.45
Mar. 9| M. H. Carson..| 1.79 | 10.7 69 |

Discharge, in million gallons per day, of Left Branch of North Fork of Kaukonahua
Stream near Waohiawa, Oahu, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
2.4 30| 16.4 52| 10.3 | 16.4 L2] 146 8.0, 48 6.9 2.3
2.3 3.7| 17.2] 54| 4.0 58 50| 12.0 126 2.2
22| 28 13.9| 81 3.7 &1 751 10.7 65| 54|l g2 2.2
22 89! 163| 20 24| 6.4| 25 4.9 2.0
72| 42| 87 84| 25 5¢ 1.7 4.5 3.7
2.8| 3.6| 1.7 64| 10.7| 21 8.8 1.3 47| 5.6 2.9
2.2 2.8 17.0 7.4 | 40 6.4| 55 7.1 4.7 53 .7
21| 1490 7.6 6.1 107 5.2 6.4 1.7 {1 4.9 L4
3.2| 38 9.8 49| 26 4.7 10.7 9.1 3.6| 8¢ 1.3
4.7 | 1L0 | 48 4.2 | 1L.3| 424 27 6.5 4.4 L2
40| 9.1 |131 3.7 7.4 37| 66 |» A5 22 | 1681 3.7 11
4.7| 1.3 | 33 8.4 54| 3.4 08 7.8 33 3.3 17
23| 60| 47 3.8 6.8 32| 82 | 5.6 2.9 21
7.6 54| 14.6 3.2 461 29303 40| 26 17.8
34| 5171 39 10.1 46| 29| 24 Wue; 2.5 6.7
83| 40 14.8]| 91 9.8 27| 183 121 | 7.6 3.4
2.9 3.7 9.6} 5.1 46| 24| 20 24 2.9 8.0
3.0 3.7 10.1 3.3 46| 241 33 46 8.0 3.3
2.7 1.8 81| 1.5 9.2 2.3 | 269 24| & 3.7 2.4
2.3 7.4 7.6| 3.3 4.4 2.2 73 69 50 2.2 2.0
L7 4.7 22 2.8 3.6/ 214 32 42 21 8.3 3.4
16 58| 54 8.8 3.2 1.8 | 43 29 10.7 8.0 1.7
1.8 3.7 9.8 20 2.9 1.7 17.7| 66 1.6 13.9 2.7
1.8 49| 7.6| 60! 27 L5| 13.9| 13.86 B.3| &3 1.9
8.5 3.9 7.4 3.4 17.9 1.4) 123 41 9.4 6.9 5.4
7.5| 10.4| 64| 3.0 28 1.5) 13.94 12.6| 147 7.1 5.1 3.7
6.1 8.3 6.2| 28| 139| 21| 32 9.9 7.8 24 7.6 2.6
33 3.6 7.2 2.5 26 20| 180 8.8 4.7 10.2 3.0 145
5.1 4.7 5.4 3.9 10.5 1.3 19.0 4.5| 24 2.6 14.4
3.2 147" 49 2.4 9.6 2.2 16.3 5.4 88| 120 12.8
1.1 105 ... 2.7 lememns 1.4} 34 L™ S N 3.0 [oaeoae

Note.—Low-water gage-height record useless Feb, 4to June7. Discharge estimated by comparison with
flow of Right Branch Feb. 4-14, Mar. 2-5, 10, 13-25, Ag . 8-10, 14, and May 2-5. Dail¥ discharge May 6 to
June 7 ascertained from gage-helght record estimated y comparison with graph for Right Branch station.

Braced figures show mean discharge for periods indicated.
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Monthly discharge of Left Branch of North Fork of Kaukonahua Stream near
Wahiawa, Oaku, for the year ending June 30, 1923
Discharge Total run-off
Month Million gallons per day
. Second- | wpyrjion
feet allons Acre-feet
; - (mean) | &
Maximum | Minimum | Mean

4.96 7.67 154 472

11.4 17.6 354 1,080

21.3 33.0 640 1,960

8.75 13.5 271 832

13.8 21.4 415 1,270

5.78 8.94 179 550

41.8 64.7 1,290 3,980

14.9 23.1 417 1,280

7.12 11.0 221 77

20.1 3.1 604 1,850

5.65 8.74 175 538

5.04 7.80 151 464

13.4 20.7 4,880 15,000

MISCELLANEOUS MEASUREMENTS

~ 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, 1923

]
io. | Million
Gage | Dis-
Date l Stream Tributary to— Locality heiﬁm charge| £A1I0DS
per day
Feet | Sec.-ft.
Aug. 27 | Palolo_.._..._..... Manosa Stream....[ Old dam in upper end of val- |_______ 0.4 0.25
ley, near Honolulu.
27 | Palolo tunnel..... Palolo hill water | At 3-foot rectangular weir in | 0.095 | .3 .2
supply. upper end of valley, near
Honolulu. .
June 28 | Makawao_._._... Kailua Stream. ...| 40 feet below highway bridge | () | 1.85 1.2
. near ua
28 + Kaimi_........___. Makawao Stream.| 300 feet above highway bridge, |..._.._ 1.9 1.2
near Kailua.
28 | Kamakalepo..._._ Kailua Stream._.__| 150 feet below gaging station | 3.62 | 1.05 7
operated from 1912 to 1915,
30 feet above ditch intake,
. near Kailua. .
Diverts from Po- | 100 feet from gaging stationon |..__.._ .18 .08
hakea Stream. | Kailua Stream, near Kailua.
Kailua Stream_.... Submerged weir at outlet of | ¢.90 3.2 2.1
Kawainui swamp, near Kai-
lua.
10.9 8.0
- 46 30
do. - _do.. (¢) |93.5 42,3
28 | South Branch of | Kawainui Stream.| 300 feet above road, 100 feet |..._... .25 .15
* Kawainui. above confluence with North
Branch, near Kailua.
28 | North Branch of |___.. [ [ T 700 feet above road, 125 feet {...._.. 5 .35
Kawainui. aKbQYe ditch intake, near
ailua.
Mar. 6 | Honua (Waianae) .| Pacific Ocean._._. At main diversion dam, eleva- {..____. 4,22 2.73
tion 430 feet, Waianae Valley.
..... A0 e Q0o 2,99 1.93
N N SO It TSR I 214 | 1.38
Honua (Waianae) | Below tunnels No. 4 and 5, |.....__ .026 .015
Stream. Waianae Valley.

@ Water surface at bridge 1.2 feet below top of footing at downstream end of right abutment.

b Depth of water over crest of submerged weir.

¢ Water surface 1.2 feet below top of old weir forming control for measurements of Oet. 30, Deec. 12, and
Feb. 4. O0ld weir altered prior to measurement of June 19 and new crest is level with top of old weir.

4 Leakage through altered weir.
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Miscellaneous measurements on Oahu during the year ending June 30, 1923—Contd.

o | Million
: Gage | Dis-
Date Stream Tributary to— Locality height | charge| ggll‘lg:;
Feet | Sec.-ft.
Mar. 7| Kanewai-.._.__... Honua (Waianae) |Above flume intake, at eleva- |[.______ 2.24 1.51
Stream. {;ion 1,320 feet, Waianae Val-
ey.
I R [ {1 S MU, 3.23 2.09
_| Atroad crossing, elevation 830 .67 .43
feet, Waianae Valley.
7 | West Branch of | Kalalua Stream___| Above tunnel No. 15 at eleva- .34 .22
Kalalua. i:ion 1,510 feet, Waianae Val-
ey. ‘
27 |oeeo. [ {2 S I don ] Yl ________________________________ .4 .26
(A — {4 11 SO . [+ [, I, Below tunnel No. 15, ateleva- |.______ .65 AC
tl{m l1,480 dfee and 3&)ove
pipe-line diversion dam,
Wpeanae Valley.
R U [ UGN MO .74 .48
_| Atlower end of pipe-line tun- |..._.__ .018 .012
nel, Waianae Valley
Atroad crossing, elevatlon 570 | .10 . 065
. feet, Waianae Valley.
o T sumalpo..... O] Q0o .66 .43
do.. | Q0| 1o 1 I 1.25 .81
Power plant tail- At power plant, opposite day [..._._. 3.28 2.12
race. %}ngeer s house, Walanae
7 Tu]rlmel No. 3 dis- At outlet, Waianae Valley- - _.|..._... .07 . 045
charge.
7 ’l‘unmg No. 6 dis- |._... do. ... At traﬂ crossing, elevation |..__.__ .76 .49
charge. feet, near Mountain
ﬁouse, ‘Waianae Valley.
27 | .eae {1 1 N S [+ [ M U . B S .94 .61
7 | Spring No. 7 dis- |._... [ [ S IS do ________________________________ . 0356 025
charge.

ISLAND OF MOLOKAI
HALAWA STREAM NEAR HALAWA, MOLOKAI

LocaTioN.—750 feet below confluence of two main branches and 2 miles above
mouth of stream and Halawa schoolhouse.

RECORDS AVAILABLE.—June 25-30, 1923. For old station 500 feet upstream,
August 28, 1917, to June 24, 1923.

Gage.—Stevens continuous water-stage recorder at both old and new locations.

Di1sCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CoNTROL.—Recorder located at lower end of pool about 60 feet
long at foot of steep rapids. One channel at all stages; banks not subject
to-overflow. Control formed of rocks and small boulders grouted in place;
shifts slightly owing to encroachment of hono-hono grass. At old location
stream was confined to one channel at all stages; straight for 150 feet above

- and 100 feet below gage. Control composed of large boulders; shifting.

EXTREMEs OF DISCHARGE.—Maximum discharge recorded during year, about
1,550 million gallons per day or 2,400 second-feet, at 10 a. m. March 31
(gage height, 11.65 feet); minimum discharge not recorded.

1917-1923: Mazximum discharge recorded on March 31, 1923; minimum
discharge recorded, 0.8 million gallons per day or 1.2 second-feet, October
13-15 and 19, 1917 (gage height, 0.35 foot, on old gage).

Diversions.—None.

RuGuLaTION.—None. .

OBsECT OF sTATION.—T0 determine feasibility of water-supply project for Halawa
village and amount of water avilable for irrigation on leeward side of island.

Uminization.—Water used for irrigation of taro and for domestic supply.
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Accuracy.—Old loeation: Stage-discharge relation not permanent. Standard
rating curve well defined below 150 million gallons per day; used direct
July 1 to January 14; indirect method for shifting control used January 15
to June 24. Operation of water-stage recorder not satisfactory. Daily
discharge, July 1 to January 14 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 day. For period January 15 to June 24, daily discharge ascertained in
a similar manner except that the gage-height graph was corrected, before
entering rating table, by an amount determined from the plotted position
of individual discharge measurements with reference to the standard rating
curve. Records good for ordinary stages July 1 to January 14; fair, January
15 to June 24.

New location: Stage-discharge relation permanent. Rating curve wel
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 day. Records good.

Discharge measurements of Halawa Stream near Halawa, Molokai, during the yea;
ending June 30, 1923

Discharge Discharge

Gage Gage
Date Made by— belght! o, 1npilien || D2te Made by— height| oo |Million
(feet) | ond- | gallons | feet) | ong. |galions
feet | per day feet |perday
July 30 | Jobn McCombs.| 0.33 7.9 5.1 || Jan. 31 | E. D. Burchard.| 1.58 | 49 3L.5
Sept. 16 | Karl Jetter....__ .99 25 16.3 || Mar. 18 | Francis Kanahelo| .24 6.1 4.0
Oct. 28 | E. D. Burchard.| .50 | 11.2 7.2 || May 5| E.D.Burchard.| .84 8.1 5.2

Dee. 16 | Francis Kanahele| .25 7.1 4.6

D'Lscharge, in million gallons per day, of Halawa Stream near Halawa, Molokai, for
the year ending June 80, 1923

July | Aug. | Sept.{ Oct. | Nov. | Dec. § Jan. | Feb. | Mar. | Apr. | May { June
3.8 5.3 85 4.5 7.8 8 22 24 7.2
3.7 9.2 49| 112! 164] 46 | 1.8| &7 1o solf &1
3.8 19.2 6.2 27 14.0{ 12.3 9.2 6.2
3.6 9.2 35 8.5 10.9 7.2 7.8 6.2
4.2 {10 25 68 39 2 5.8 7.2 5.3 53 1
3.7 0.2 24 | 20 | 36 62| 67| 97 53
3.5 23 30 18.5 | 12.9 6.7 6.2 6.7 |} 40 4.9
3.6 1.6 13.7| 43 9.2 7.2 6.2 10.4 7.3
3.6 16.5 8.5 | 34 7.8 6.2 | 24 10.0 8.6
3.6 |( 50 19.5 6.7 20 67| 12.5 | 34 6.7 4.9 3.0
22 4 38 | 4 62| 85 | 1L8| 10.2 4.5
14.0| 32 86 13.1] 19.0 6.2 128 88 7.2 4.2
491 109! 78 6.7 | 53 7.6 174 4.5 5.8 0 25 4.2
42! 78| 20 5.8 16.4| 6.2 | 400 7.8 58 4.2
8.1 7.8 | 1.8, &7 21 5.3 | 105 6.7 4.9 4.2
15| 73] 120 20 [ W0 | 49] a0 | s4f 43 a2 65
53| 62! 100 165/ 52| 49| 7 62| 45 3.8
9.9 6.7 | 10.9 9.2 140 7.7 84 5.8 4.2 |+ 70 5.1
21 22 8.6 | 32 12.9 7.5 12.0 4.2 4.2
58| 12.6{ M4.0| 10.0| 0.2 7.2 9.2 42 3.8
45| 85| 30 [ 100] 18| s3t% |2 | o1 38|l 35
42| 85| 22 | 26 78| 45 9.2] 49 3.8
49 6.2 8.5 9.2 6.7 4.2 54 8.9 3.8
45| 58| 67| 182] 67| 432 1.0/ 10.9 [} 40 3.7
4.2 5.3 5.8 8.5| 90 4.2 57 8.5 3.7 1
53| 67| 53| 1.8 8 | 22 |l 36 3.6 88
41 49| 100 92| 37 6.2 132 3.5| 59
39 4.9 8.0 7.8 17.5 7.8 4.2 3.4 10.5
e 4.0 531 22 | 10.9 6.2 7.8 9.5 9.8
10.7 4.9 7.8 8.5 5.3 7.2 3.3 7.9
2.2 35 | 7.2 |ocemeee 49| 65 -7 T IO | R I

Norte.—Braced figures show mean discharge for periods indicated; estimated by comparison with flow of
Papalaua Stream, because of lack of gage-height record.
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Monthly discharge of Halawa Stream near Halawa, Molokai, for the year emdmg

June 30, 1923
i
Discharge Total run-off
Month Million gallons per day a
Secon Millkion
feet gallons Acre-feet
Meximum | Minimum | Mean | (De82)

July___ 41 BN 895 13.8 278 851
August._.. 15.8 4.4 489 1,500
September... 86 4.9 18.3 28.3 549 1,680
October. 66 4.5 17.4 26.9 540 1,660
November... 9 6.7 26.6 412 97 2, 450
December. 82 4.2 11.4 17.6 354 1,080
J: Y - 400 5.8 59.6 92.2 1,850 5,670
February o ..o ieceaeeacaaen 88 5.8 18.3 28.3 512 1,570
March 250 4.2 20.0 30.9 619 1,900
April___ 44.8 69.2 1,340 4,120
ay. 4,84 7.49 460
June. J 5.96 9.22 179 549
The Year. .. eeeeeeceeccenmmann 400 2.0 3.5 7,660 23, 500

PAPALAUA STREAM NEAR WAILAU, MOLOKAIX

LocaTioN.-—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. -

REcoRrDs avainasLe.—September 17, 1919, to June 30, 1923. Reecords for the
years ending June 80, 1920 to 1922, are revised in this paper.

Gage.—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 rock and boulder-strewn. Banks high and rocky.
Control composed of large boulders and gravel; shifts during floods.

EXTREMES OF DISCHARGE.—Maximum and minimum stages for the years ending

June 30, 1920 to 1923, asrevised, follow:

Maxima Minima
Discharge Discharge
Year

Day | Hour | Stage |prmaon Day Hour | Stage | pytion|
gallons | Sec.ft. gallons | Sec.-ft.

per day per day|

.m. | Feet p.m. | Fee

1019-20._ ... Oct. 6 1 5.84 620 959 | Feb. 26-27 1.02 1.0 L6
1920-21_____. -Dee. 24 | 10.30 858 1,140) 1,760 | June 25 .. _|-cooo... .68 L3 20
1921-22. ... Nov. 21 145 6. 50 720 1,110 | Oct. 19..... 10 .88 L9 2.9
1922-23. .. _. Mar. 31| 10 8.34| 1,080 [ 1,670 Junme 11.___. 11-12 .69 1.4 22

DiveErsions.—None.
ReguLaTion.—None.
OBJECT OF STATION.—To determine amount of water in stream available for
irrigation on leeward side of island.
UriLizaTioN.—Entire flow now wastes into sea.
4240—27——6
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Accuracy.—1922-23: Stage-discharge relation not permanent. Standard rating
curve well defined below 200 million gallons per day; was used direct July 1
to October 4, November 26 to March 31, and June 5-30; indirect method
for shifting control used for intervening periods. Operation of water-stage
recorder not 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, except for periods for which shifting-control method
was used. Records fair, .

1919-1922: Stage-discharge relation changed October 5, 1919, and De-
Lember 23, 1920. Three rating curves used, all well defined below 200 million
gallons per day. Operation of water-stage recorder satisfactory except as
indicated in footnote to tables of daily discharge. 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 good except
those for exceptionally high stages and those estimated which are fair.

Discharge measurements of Papalaue Stream near Wailau, Molokai, during the
year ending June 30, 1923

Discharge Discharge

Gage Gage
Date Made by— 1 height| oo [nrition || D3te Made by— | height| go0 |nrinion

ond- | gallons (feet) ond- |gallons
feet | per day feet |perday

July 30 | E. D. Burchard.| 1.04 4.4 2.9 || Feb. § | E. D. Burchard.| 0.94 3.8 2.5
Sept. 17 | Karl Jetter.__._.| 1.31{ 1L2 A May 5 |..... do._ oo .97 4.9 3.2
Nov. 2| E. D. Burchard_.] 146 13.8 June 26 | M. H. Carson...{ 1.06 5.7 3.7
Dec. 16 [ M. H. Carson_..| .90 3.4

@
[SE=1 5]

Discharge, in million gallons per day, of Papalaua Stream near Wailau, Molokas,
for the years ending June 30, 1920-1923

Day Sept. | Oct. | Nov. | Feb. | Mar. | Apr, | May | June
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Discharge, in million gallons per day, of Papalaua Stream near Wailau, Molokai,
for the years ending June 30, 1920—1983—Continued:

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
2.1 5.5 | 61 15.8 | 10.6 4.5 178 4.8 2.0
2.1 9.4 7.6 32 4.5 3.8 49 4.2 19
2.1 15.3 7.4 8.9 3.6 3.4 13.7 6.6 L7
2.1 7.0 1Y 29 5.9 5.8 4.2 2.8 45| 150 3.7 12,1
2.1 . 10 § 25 20 2.9 2.4 3.1 6.8 3.1 141
2.1 1.9 | 22 5.1 22) 101 5.2 2.8 2.8
2.1 11. 4 6.8 6.4 2.0 5.5 | 1587 4.4 1.8
1.9 34 4.9 6.3 1.9} 40| 17.6 6.3 L7
1.9 18.5 3.8 481 39 1L 4 7.7| 16.7 L6
L9 35 7.9 3.1 3.7 33 5.6 59 4.9 1.5

14.8 L 2.7 50 68| 85| 49 30| L5
58 72 2.5 | 106 75 6.6 121 25 1.5
2.2 46 3.4 84 10.0 3.8 6.8 2.3 L6
2.1 30 9.9 2.5 1383 4.6 3.7 6.1 2.2 2.3
6.3 15.6 2.2 67 3.6 2.8 541 2.6 2.5
13.0 34 2.1 16.1 9.3 2.7 9.2 4.2 3.3
3.5 6.5 2.2 56 3.5 211 16.7 3.1 5.4
9.5 7.0 19 6.6 32| 65 2.9 1.9 | 116 111 2.3
145 5.2 5.2 3.0| 8 16.1 .97 31 5.1 1.8
3.5 55 3.7 4.3 184 8.8 1.8} 70 3.2 L7
2.8 6.6 2.3 58 29 3.0 10.4 5.9 1.6
2.8 3.4 21| 31 81 2.0 7.9 6.1 1.6
2.6 2.6 2.1| 1.6 | 46 10.2 7.2 3.2 L&
31 3.4 2.1 7.4 7.8 9.2 52 2.7 1.6
3.0 7.0 80 2.1 57| 74 57| 34 2.8 3.7
3.2 3.0 62 7.9 80| 13.4| 37 49 2.2 3.0
54 19,1 2.81 19.4| 11.9 | 132 27 2.6 2.2
29 9.7 4.4 5.9 7.0 7.7 9.2 2.2 9.0
5.2 5.7 2.8 . 2.0 9.8
3.5 (¢ 16 4.5 2.4 2.3 9.0
701 deeeeeet|) |eeeeeee 2.2 2.2 Jeeeeann

NoTE.—No gage-height record Nov, 5, 1919, to Feb. 25, 1920, and Feb. 27 to Mar. 21, 1920; discharge
not determined.  For other periods of no record, as indicated by braced figures, mesn discharge was esti-
mated by comparison with flow of Halawa Stream near Halawa. Gage-height graph partly estimated
owing to plugged intake Dec. 20-31, 1920; Jan. 1, Feb. 1-3, 8-28, Mar. 1-23, 28-29, 31, Apr. 1-6, 10-26, 28,
29, and May 1, 1922; Feb. 2-4, Mar. 15-17, Apr. 5, 6, 10, 11, 14-16, 30, and May 1-5, 1923.

Monthly discharge of Papalaua Stream near Wailau, Molokai, for the years ending
June 30, 1920-1923

Discharge T otal run-off
Month Million gallons per day
gl Second- | Minion
feet _ Acre-feet
ini (meax) | sallons
Maximum | Minimum | Mean
1919-20
1.7 9.07 14.0 281
2.4 11.2 17.3 337 1,030
1.0 1.93 2.99 8 184
L4 4. 56 7.04 136 419
1920-21 ‘
21 1.2 5.81 8.99 180 553
41 L5 9. 51 147 295 905
29 L7 5.98 9.25 180 561
79 1.8 9. 45 14. 6 293 899
73 1.6 18.6 25.7 499 1, 530
191 2.9 18.6 28.8 578 1,770
265 6.8 49.5 76.6 1,540 4,710
16. & 2.0 6.49 10.0 182
71 1.4 7.99 12. 4 248
103 2.8 12,7 19.6 380 1,170
41 1.9 9. 41 14.6 202 896
25 1.4 3.35 5.18 100 308
265~ 1.2 13.0 20.1 4,770 14, 600
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Monthly discharge of Papelaua Stream neur Wailaw, Molokas, for the years ending
June 30, 1920-1983—Continued

Discharge Tetal run-oft
Month Million gallons per day Second- ion
Ml .| Acre-feet
(mean) gallons
Masaximum | Miniomm | Mean
14.2 .22.0 41 1,350
9.93 15.4 368
1.8 16.4 310 976
15.8 2.4 490 1,
27.9 43.2 836 2,570
40.6 62,8 1,260 3,860
23.8 36.8 737 * 2,260
20.7 32.0 579 1,780
13.4 20.7 415 1,270
11.1 17.2 333 1,
11.2 17.3 347 1,070
4.22 6.53 127
17.0 2.3 | 6100 19,00
6.83 10.6 212 650
11.6 17.9 360 1, 100
13.3 20.6 399 1,220
13.4 20.7 416 1,270
2.6 17.0 26.3 510 1,570
2,1 6. 56 10.1 204 624
2.9 44:3 68.5 1,370 4,210
1.9 15.7 4.3 440 1,350
1.8 ‘17.5 27.1 542 1,660
5.2 32.9 50.9 988 3,030
2.0 4.23 6. 54 131 402
1.5 360 5. 57 108 331
1.5 15.6 24.1 5, 680 17, 400

WAIAEEAKUA STREAM NEAR WAILAU, MOLOKAX

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

REcoRrDs AvalLABLE.—October 30, 1919, to June 30, 1923. Records for year
ending June 30, 1921, are revised in this paper.

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 discharge ‘recorded during year ending
June 30, 1923, about 710 million gallons per day or 1,100 second-feet, at
1.15 p. m. March 31 (gage height, 7.15 feet) ; minimum discharge reeorded,
2.2 million gallons per day or 3.4 second-feet, for several hours July 1
and 4 (gage height, 1.08 feet).

1919-1923: Maximum discharge recorded on March 31, 1923; minimum
discharge recorded, 1.3 million gallons per day or 2.0 second-feet, March 7,
1920 (gage height, 0.92 foot).

Diversions.—None,

ReauraTioN.—None.

Ossecr oF sTATION.—To determine amount of water available for irrigation of
west end of Molokai.

UriLizaTioN.—Small amount being used for irrigation of taro. Most of flow
wastes into sea.
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Accuracy.—1922-23: Stage-discharge relation changed Oectober 4. Rating
curve used prior to that date well defined between 2 and 150 million gallons
per day; curve used thereafter well defined between 3 and 15 million gallons
per day and fairly well defined between 15 and 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 day. Records good except for ex-
tremely high stages.

1920-21: Revised records published below supersede records published in
Water-Supply Paper 535, page 72. The accuracy paragraph as given in the
above-mentioned report applies as well to the revised records given below.

Discharge measurements of Waiakeakua Stream near Wailau, Molokat, during the
' year ending June 30, 1923

Discharge Discharge

Gage Gage
Date Made by— beight| go. [ Minion || D2te Made by— height| g, | Million
{feet) ond- | gallons (feet) | ond- gallons
feet | per day feet | per day
Aug. 9] E. D. Burchard.; 281 93 60 Feb. 1| E. D. Burchard.| 1.70| 13.0 8.4
Sept. 17 | M. H. Carson___.} 1.39 7.8 5.0 || Mar. 14 | Francis Kanahele] 1.46 7.4 4.8
Oct. 30 | E. D. Burchard.| 1.43 7.0 4.5 )| May 2| E. D. Burchard.| 1.47 7.6 4.9
Dec, 18 | Francis Kanahele| 1.40 6.2 4.0 || June 16 | M. H. Carson...{ 1.32| 5.5 3.5

Discharge, in million gallons per day, of Waiakeakua Stream near Wailau, Molokat,
for the years ending June 30, 1921 and 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. ! Jan. | Feb. | Mar. | Apr. | May | June
|
5.8 3.3 7.4 3.6| 10.5 7.3 9.4 4.2 4.2 5.4 3.5
2.5 3.5 3.8 8.4 6.7 8.6 8.7 7.5 3.9 5.4 3.4
2.1 4.2 3.4 5.7 6.3 8.4 8.9 4.8 3.8 6.8 3.3
1.9 3.6 3.1 4.5 58 8.9 8.6 4.3 3.71 10.8 3.2
1.9 2.9 3.2 3.6 7.0 21 7.5 41 3.8 13.9 3.1
L8 2.6 6.1 3.1 10.0| 58 10.6 4.0] 15.8 7.1 3.1
L7 2.5 7.7 2.8 2.9 5.4 | 18.6 8.1 40| 142 6.1 3.7
2.0 2.2 3.9 15.8 74! 128 7.0 3.9 10.3 5.7 3.1
2.3 21 3.6 55 6.1, 151 6.7 3.8 87| 48 3.0
2.3 2.0 4.1 4.8 55| 10.7 9.0 3.7 5.9 4.4 2.9
1.8 2.3 8.7 3.8 48| 10.1 9.3 3.6 5.2 4.1 2.9
1.8 5.2 6.2 3.5 43| 10.3 6.7 3.6 5.0 4.0 2.9
1.6 3.4 5.8 3.2 6.0 22 6.3 3.5 4.6 4.1 2.8
1.8 5.8 4.8 3.0 6.0 99 6.2 3.4 4.3 3.8 3.1
1.8 2.9 4.3 2.8 44| 72 7.1 3.4 4.0 3.9 3.8
2.4 2.2 4.3 6.5 2.6 3.8 80 6.1 3.4 7.7 3.9 3.0
6.9 2.2 3.8 g 2.5 3.5| 80 5.7 3.4 5.0 4.8 2.9
2.4 2.0 3.6 25 3.3 30 6.1 3.5 4.2 4.8 2.7
2.3 1.9 3.4 2.4 31| 28 5.5 3.7 3.8 4.1 3.2
2.5 7.4 3.4 3.3| 19.8 3.3 17.5 5.4 3.6 12.7 4.4 2.7
3.4 6.3 3.6 3.0 21 3.1| 13.8 6.4 4.1 56| 13.0 2.7
6.4 7.8 3.1 291 22 291 125 6.3 4.3 5.2 6.8 2.6
4.8 9.7 3.2 2.5 9.2 9.8 13.0 5.2 3.7 5.3 6.0 2.6
3.2 12,4 3.1 3.9 6.1} 8 13.8 5.0 8.8 1565 124 2.6
3.4 9.4 3.2 4.1 60| 71 29 4.7 5.1 7.0 6.2 2.6
3.1 8.0 3.1 2.6 9.2 1501 26 4.6 4.3 5.7 5.2 2.7
- 7.4 ] 159 3.0 3.1 7.6 10.7| 47 4.5 3.8 6.7 4.5 10.7
| 58 8.0 2.9 2.7 1.3 9.1} 17.5 4.3 3.6 5.1 4.3 3.8
| 3.8 5.5 3.1 24| 124 8.0 3.5 6.0 4.1 6.7
| 50 4.7 * 25| 26 7.4 7.2( 10.2 3.8 3.5
.............. 8.5 47 -ccec] 83| 7.0 7.9 |eccee| 307 jameene
2.2 3.5 3.8 3.2 4.9 18.9 7.0 8.9 5.3 | 107 5.3 3.3
2.2 3.4 4.3 3.1 6.2 7.0} 12.4 7.6 4.9/ 42 4.9 3.2
2.3 7.8 6.1 3.7 6.5 6.6 5.3 6.8 4,71 1.7 5.6 3.1
2.2 4.0 4.7 10.1 7.4 58 3.8 6.4 4.5 9.1 4.8 4.7
2.8 3.5 7.81 1571 19.6 7.9 3.6 6.0 4.2 7.6 4.6 59
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76 SURFACE WATER SUPPLY OF HAWAII, 1922-1923
PULENA STREAM NEAR WAILAU, MOLOKAI

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

REecorps avarnaBLe.—October 30, 1919, to June 30, 1923. Records for the years
ending June 30, 1921 and 1922, are revised in this paper.

Gage.—Stevens continuous water-stage recorder.

DiSCHARGE MEASUREMENTS.—Made by wading or from footbridge near station.

CHANNEL AND CONTRoL.—Channel rocky and boulder strewn. Bamks steep, .
high, and fairly clean. Control of boulders and gravel; shifts occasionally.

EXTREMES OF DISCHARGE.—Maximum recorded during year ending June 30,
1923, about 1,270 million gallons per day or 1,960 second-feet, at 8.10 p. m.
April 11 (gage height, 9.24 feet); minimum recorded, 5.0 miilion gallons
per day or 7.7 second-feet, from 5 p. m. to 7 p. m. July 8 (gage height, 1.14
feet).

1919-1923: Maximum estimated 1,400 million gallons per day or 2,170
second-feet, about noon December 24, 1920 (gage height, 11.5 feet); mini-
mum recorded, 3.0 million galions per day or 4.6 second-feet, June 28 and
July 14, 1920 (gage height, 0.89 foot).

‘DiversioNs.—None.

RecuLaTiON.—None.

OBiECT OF sTATION.—To determine amount of water available for irrigation on
west end of Molokai.

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

. AccuracY.—1922-23: Stage-discharge relation changed October 4, January 14,

March 31, May 1, and during period of no record May 3 to June 16. Five

rating curves used, all of which are well or fairly well defined for ordinary

stages; for high stages they are subject to error. Operation of water-stage

recorder satisfactory except during May and June, 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 day. Records good except

for extremely high stages and those estimated.

192021 and 1921-22: Revised records published below supersede records
published in Water-Supply Papers 535 and 555. Stage-discharge relation
changed several times. Rating curves used are well or fairly well defined
below 100 million gallons per day. Operation of water-stage recorder satis-~
factory except as noted in footnote to table of daily discharge. Records
good except those for extremely high stages and those estimated, which are
fair. -

Discharge measurements of Pulena Stream near Wailau, Molokai, during the year
ending June 30, 1923

Discharge R Discharge
G . Gagﬁ .
Date Made by—  |height| .. | pyition || - Pate Made by— beight| oo |Million
(feet) | ond- | gallons (et} | ;nd- |gallons
feet | per day . feet |perday

Aug. 9| E. D. Burchard.| 262 124 80 Feb. 1| E. D: Burchard.| 2.00 | 63 41
Sept. 18 | M. H, Carson...| 1.90| 46.5 30 Mar. 14 | Francis Kanahele| 1.76 | 34.5 2.4
Oct. 30 | E. D. Burchard.| 1..49| 17.1 1r1 || May 2 | E.D. Burchard.| 1.10 | 2L4 13.8
Dec. 19 | M. H. Carson.._| 1.34| 1L7 7.6 || June 16 | M. H. Carson....| .77} 15.3 9.9
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78 SURFACE WATER SUPPLY OF HAWATI, 1922-1923

Discharge, in million gallons per day, of Pulena Stream near Wailau, Molokat,
for the years ending June 30, 1921—1923—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
5.4 6.5 8.3 7.6 19.7| 29 13.0| 52 26 261 15.6
5.3 6.1 9.6 7.0 187 ] 150} 41 31 24 97 14.5
5.4 16.0( 21 129 19.5) 17.4| 18.2| 26 22 48
5,31 10.1| 16.1| 20 21 14.0 99| 24 24 42 12
7.8 70| 16.1| 35 70 31 83| 22 20 36
5.6 6.5 11.6 | 17.4| 53 39 17.4 | 19.2| 24 30
5.3 6.1 20 19.0 | 54 22 4.8 17.1| 21 65
53| 14.4| 11.3| 16.2| 62 15.8 | 12.3| 156.4| 40 45
5.9 | 52 1.9 10.8| 34 13.6| 10.2( 25 32 31
53| 23 29 88| 25 1.9 9. 28 26 23 "
9.1 42 41 8.8 42 10.8 1 42 18.8 | 27 31 9.0
8.0{ 35 38 10.9 | 27 11.0 | 1563 34 24 25 *
5.8 16.8( 59 83| 43 13.6 | 61 23 21 21
6.5 122 28 7.0 26 9.9 [ 340 1726 | 24 19.3
6.1] 146 18.9( 27 24 8.8 | 41 16.3 | 18.4 18.4
61| 1.0| 17.6 | 23 35 8.3| 59 15.8| 16.7} 20
5.6 10.7| 146 11.9] 21 8.1 122 147 154 29 1.2
8.0 1.9 | 21 9.6{ 20 7.6 121 13.0( 14.7| & 8.1
1241 13.5) 153 ] 184§ 22 7.4} 59 14.7) 150} 55 8.1
6.3| 1.0 122 9.4 | 16.6 7.4 99 14.0| 13.6 | 61 7.8
5.9 10.4| 10.7 9.1 24 7.0| 74 15.8| 12.6 | 39 7.8
58| 147 14.4| 16.6 | 15.8 65| 74 16.3| 12.6| 28 7.6
5.6 8.7 9.9 136 13.3 6.3| 36 29 179 | 24 7.4
6.5 85 87] 182 1.9 6.3 17.9 | 19.8( 30 7.2
7.0 7.6 8.3 13.0) 30 6.1| 19.8]| 98 17.9 | 45, 1n 8.2
7.2 6.8 781 143} 28 7.0] 18.8| 61 17.1| 45 11.6
9.7 6.7} 1.9 10.2| 22 6.5| 19.8| 36 39 28 6.5
26 8.0 9.0 20 17.4 6.3| 16.7{ 31 23 21 6.5
7.8 15.0 7.4 22 13.3 6.1 15,4 |._..___ 17.5| 18.8 10.4
6.7 9.2 70| 123 1.9 7.9 3 16.8 6.8
1L3 | 12,5 oo b3 S 6.1 53 |am-eo-.| 304 ... PR

Nore.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
hqx{]ht record, by comparison with flow of Waiakeakua Stream. Variable corrections, based on comparison
with gage-height graph of Waiakeakua Stream, were applied to gage-height graph during period Jan. 18
to Apr. 3, 1921, owing to partly plugged intake of well.

Monthly discharge of Pulena Stream near Wailau, Molokat, for the years ending
June 30, 1921-1923

Discharge Total run-off
Million gallons per day

Month Second- | winion

feet gallons Acre-feet
Maximum | Minimum | Mesn | (0681

22 3.3 7.48 1.6 232 712
57 4.1 14.8 22.9 458 1,410
32 5.0 11.0 17.0 330 1,010

34 4.5 8.81 13.6 273
| 249 3.5 746 2,200
145 2 27.3 42.2 847 2, 600
234 e 64.1 99.2 1,990 6, 100
23 9.0 15.7 4.3 441 1,350
22 6.8 9.27 14.3 288 882
71 8.5 22.4 M.7 674 2,060
31 6.8 13.8 21.4 428 1,310
23 3.9 6.71 10.4 201 618
234 3.3 18.9 290.3 6, 900 21,200
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Monthly discharge of Pulena Stream near Wailau, Molokai, for the years ending
June 30, 1921-1923—Continued

Discharge Total run-off
Month il
t. Million gallons per day Second- Million
feet gallons Acre-feet
Maximum | Minimum | Mean (mean)
1921-22 ‘

68 5.1 20.6 3L9 640 1,'960
41 8.0 15.7 24.3 488 1,490
36 6.1 13.8 21.4 414 1,270
137 7.6 22.1 34.2 686 2,100
281 7.0 48.3 4.7 1,450 4,450
304 10.2 65.6 101 2,030 6, 240
204 8.8 46.8 72.4 1,450 4, 450
200 14.6 4.0 68.1 1,230 3, 780
117 9.0 36.3 56.2 1,130 3, 450
2 85 13.7 21.2 412 1, 260
49 83| . 146 22.6 452 1,390
18.1 5.4 7.85 12.1 235 73
304 51 29.1 45.0 10, 600 32, 600
26 5.3 7.42 11.5 230 706
August___. 52 6.1 14.0 21.7 434 1, 330
September. - 59 7.0 17.2 26.6 516 1, 580
October.... 35 7.0 14.8 22.9 459 1,410
November. 11.9 28.0 43,3 841 2, 580
6.1 12,1 18.7 374 1,150
8.3 65.1 101 2,020 6, 190

13.0 26.7 41.3 746 2,
12.6 30.6 47.3 949 2,910

16.8 43.7 67.6 |. 1,310 4,
............ 12.3 19.0 381 1,170
............ 9.24 14.3 277 851
53 23.4 36.2 8, 540 26, 200

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.

‘RECORDS AvAILABLE.—December 1, 1919, to June 30, 1923.

‘GageE.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension footbridge
1,000 feet below station.

«CHANNEL AND cONTRoOL.—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 discharge recorded during year, about
750 million gallons per day or 1,160 second-feet, at 6.30 p. m. February 25
(gage height, 8.57 feet); minimum discharge recorded, 2.6 million gallons
per day or 4.0 second-feet several times during period July 27 to August 26
(gage height, 1.48 feet). A higher discharge may have been recorded during
period of no record in January.

1919-1923: Maximum discharge recorded, about 1,020 million gallons per
day or 1,680 second-feet, at 10.20 2. m. December 24, 1920 (gage height, 8.35
feet); minimum discharge recorded, 1.8 million gallons per day or 2.8 second-
feet from 5 to 9 p. m. March 7 and July 13, 1920 (gage height, 1.65 feet).

"DiversionNs.—None.

ReGuraTioN.—None.

<OBJECT OF STATION.—To determine amount of water available for. irrigating

. West Molokai. ‘

I
t
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UtiLizaTion.—Small amount of water used for irrigation of taro.

wastes into sea. .
AccuracYy.—Stage-discharge relation changed January 11 and February 26.
Rating curve used prior te January 11, well defined below 50 million gallons
per day; curve used January 12 to February 25, based on one discharge
measurement and form of previous curve and therefore subject to error;
curve used subsequent to February 25, well defined-between 2 and 20 million
gallons per day. Operation of water-stage recorder satisfactory except
during January. 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 day. Records good for ordinary stages; estimated records fair; high-stage
records subject to error.

SURFACE WATER SUPPLY OF HAWAII, 1922-1923

Most of flow

Discharge measurements of Pelekunw Stream near Pelekunu, Molokai, during the
year ending June 30, 1928

Discharge Discharge
Gage Gage
Date Made by— height Sec- | Million Date Made by— height Sec- | Million.
(feet) ond- | gallons (feet) ond- |gallons
feet | per day feet | perday
Aug. 10 | E.D.Burchard..| 1.76 7. 5.0 || Mar. 15 | Francis Kanahele| 3.22 | 14.7 9.5
Oct. 31 |-.... Lo [ S 1.7 7.6 4.8 1| May 3| E.D.Burchard..] 3.20| 1.1 9.1
Dec. 19| M. H. Carson...| 1L62| 5.3 3.4 || June 17 | M. H. Carson...; 3.07 | 9.7 6.3
Feb. 2| E.D.Burchard..| 2.05| 25 16.5

Discharge, in million gallons per day, of Pelekunu Stream near Pelekunu, Molokat,
for the year ending June 30, 1923

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

) I, 3.0 2.8 2.8 3.7 81| 12.3 3.5, 30 12.7 | 205 10.9 4,2
b, 2.9 2.7 3.2 3.3 6.6 7.6 12.7] 1631 10.9]120 9.7 3.9
[ 2.9 6.4 5.8 4.7 8.3 | 112 7.1 121 8.8 48 9.2 3.7
[ S, 2.9 3.9 4,7 7.0 8.4 8.3 4.4 9.8 9.2 | 27 e 4.1
R 3.4 2.9 41 128 21 11.4 4.0 8.2 7.2 19.7 7.0 4.5
| SR, 2.9 2.6 3.3 7.0 172.2| 13.5 8.2 7.5 10.5] 16.3 6.6 3.7
| R 2.8 2.6 5.4 6.7] 21 9.4 6.4 6.9 7.4 | 656 6.5 3.4
- S, 2.8 6.4 3.3 7.5 18.3 7.5 5.3 6.0 36 34 6.1 3.3
[ S, 3.0 1.8 3.5 50| 12.4 6.6 44| 1L2| 37 20 6.1 3.3
) [ 2.9 7.0 8.4 4.2 9.6 5.8 4,4 151 19.2} 16.3 5.6 3.1
| SR 3.5| 13.9 9.4 4.0 16.7 53| 138.5 86| 14.9| 16.9 5.4 3.0
12 et 3.5 10.2 6.2 4.2 12.4 5.3 55 25 10,9 14.0 5.2 3.4
) & S, 2.9 53| 16.6 3.7| 16.3 5.4 15.3 9.2} 1L1 5.1 3.4
Mo 3.9 4.2 84 3.6 | 11.4 4.4 10.1 18.1| 10.4 4.8 5.6
16 . 3.2 5.5 5.4 | 15.7| 10.6 4.2 [+ 95 8.1 9.9 9.7 4.9 5. 6.
i (. 2.9 4.2 50| 126 13.9 41 8.6 8.1 10.6 5.9 4.5
[ . 2.8 4.0 4.7 7.6 9.4 3.9 6.4 7.0 18.8 6.1 6.8
18 . 8.3 3.9 6.4 5.8 8.6 3.8 40 6.0 6.5 | 42 1.7 41
10 . 4.1 4.4 4.4 6.4 8.1 3.7 7.9 6.5 48 5.6 3.6
20t 2.9 3.9 4,0 4.8 7.4 3.6 6.4 5.4 80 4.8 3.8
21 . 2.8 3.9 3.7 4.7 14.6 3.5 7.0 51| 29 4.9 3.4
22 emiees 2.7 59 3.7 6.6 7.9 3.3 it 16 8.0 4.8 19.4 5.1 3.2
b~ T 2.6 8.5 3.4 4.8 6.7 3.3 17.5 5.7 15.2 4.5 3.2
b SRR, 3.2 3.4 3.3 5.4 6.0 3.2 10.56 8.4 6.1 18.9 4.5 3.2
b TR, 8.5 3.2 3.2 5.1 | 12.7 3.2 ‘8.2 | 144 6.3 | 82 6.4 4.9
3.4 2.9 3.1 8.6 1.4 3.2 ‘6.8 | T4 6.6 62 4.5 6.1

3.0 2.9 4.1 4.5 8.4 3.1 6.0 29 4 25 4.9 3.4

6.1 2.9 3.5 5.6 7.4 3.0 5.3 14.9] 18.0 [ 4.2 3.8

2.9 3.5 3.0 7.4 7.0 3.0 5.6 9.7 15.8 4.1 4.5

2.8 2.9 2.9 4.7 6.4 3.6 5.6 9.2 12.7 4.9 3.4

4,1 3.2 |l 7.3 [ccceaee| 3.0 45 200 |ao.e.. 4.6 joeeaoo

NoTE.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
height record, by comparison with flow of Lanipuni Stream. Record paper- torn and gage-height graph
estimated for part of day Jan. 24, 25, 28, 29, 31, and Feb. 1.
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Monthly discharge of Pelekunu Stream near Pelekunu, Molokai, for the year ending
June 30, 1923

Discharge Total run-off
Month Million gallens per day nd-
Beco Million
feet gatlons Acre-feet.
Maximum | Minimum | ‘Mean | (meaD)
2.6 3.21 4,97 99.6 805
2:6 4.7 7.33 147 451
2.8 4.96 7.67 149 457
3.3 6.22 9. 62 193 502
6.0 111 17.2 334 1, 020
3.0 5.57 8, 62 173 530
3.5 26.1 40.4 810 2,480
6.0 18.9 29.2 529 1,620
4.8 18.3 28.3 568 1, 740
9.7 35.0 54.2 1, 050 3,
4.1 6. 05 9.36 187
3.0 3.99 6.17 120.
2.8 1.9 18.4 | 4,360 13, 460

LANIPUNI STREAM NEAR PELEEKUNU, MOLOEAIX

Locatron.—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.

Recorps AvaILABLE.—December 1, 1919, to June 30, 1923.

Gacge.—Stevens continuous water-stage recorder.

Di1SCHARGE MEASUREMENTs.—Made by wading or from suspension footbridge
200 feet below gage.

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

EXTREMES OF DISCHARGE.— Maximum discharge recorded during year, about
530 million gallons per day or 820 second-feet, at 11 a. m. January 14 (gage
height, about 3.70 feet) ; a higher discharge may have occurred during periods
of no record. Minimum discharge 1ecorded, 2.6 million gallons per day or
4.0 second-feet, at 11 a. m. December 29 and 5 p. m. to 11 p. m. Decem-
ber 31 (gage height, 0.45 foot).

1919-1923: Maximum discharge recorded, about 1,256 million galions per
day or 1,930 second-feet, at 10 a. m. December 24, 1920 (gage height, 5.00
feet); minimum discharge recorded, 1.9 million gallons per day or 2.9 sec-
ond-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.

REGULATION.—None.

OBiEcT OF STATION.—To determine amount of water available for irrigating
West Molokai.

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

Accuracvy.—Stage-discharge relation changed by floods of January 14 and March
31. Rating curve used prior to January 14 fairly well defined for ordinary
stages; curve used January 15 to March 31 poorly defined; curve used sub-
sequent to March 31 well defined between 5 and 50 million gallons per day.
Operation of water-stage recorder satisfactory except durin g period January
to April. Daily discharge ascertained by applying to rating table mean daily

" gage height obtained from recorder graph by inspection or, for days of econ-
giderable fluctuation in stage, by averaging discharge for intervals of the
day. Records fair to poor.
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Discharge measurements of Lanipuni Stream near Pelekunu, Molokai, during the
year ending June 30, 1923

Discharge Discharge

Gage Gage
Date Made by— height Sec- | Million Date Made by— height, Sec- | Million
(feet) ond- | gallons (feet) ond- | gallons
feet | per day feet | per day
Aug. 10 | E. D. Burchard.| 0.78 | 12.3 8.0 || Feb. 2| E. D. Burchard.| 0.11 9.4 |, 6.1
Sept. 18 | Karl Jetter._.... .68 9.0 58| May 3 ... [ [+ I .85 8.4 5.4
Oct. 31 | E. D. Burchard.| .60 6.4 4.1 | June 17 | M. H. Carson___| .83 | 1.6 7.5

Dec. 19 | Francis Kanahele| .56 6.4 4.2

Discharge, in million gallons per day, of Lantpuni Stream near Pelekunu, Molokai,
for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
36! 33| 33| 38| 67| 1.5/ 29 6.1
35| 22| 30| 35| 50| 6.4 19.1} 80 } 9 53
35| 80| 61| 69| 62| 86| 43| 59 7.5 5.
36| 40 46| 170 71| 64| 33| 57igs 81 67 7.3
3.9 35| 48| 20 29 9.3 31| 56 6.4 6.6
34| 33] 38| 82| 184 104 39| 56 6.3 56
3.4| 33, 67| 87| 143| 69| 39| 55 6.4 5.5
3.4 126| 43| 7.5 126| 56| 3.8| 54 6.3 5.3
35| 32 6.3/ 53| 71| 51| 35| 1.0 35| 6.4 5.2
34| 120 17.2] 4.6| 58, 4.8 431 94|25 6.1 5.0
54| 23 13.2| 43| 21 4.5| 31 6.3 6.1 5.0
3.8| 127 62| 40| 77| 46| 85 23 5.9 5.8
34| 60| 96| 38| 29 46| 188| 85| 85 5.9 5.9
40| 48| 58| 37| 104| 42|33 6.7 11| 58 8.1
3.5 51, 46| 30 1.4 3.9|130 60| 6.4 59/ 7.1
33| 42| 45| 150] 21 3.8 16 6.5| 6.3 6.6 6.7
33| 40| 42| 75| 88| 3.8| 50 56| 6.1 6.4 * 7.3
38| 39, 58| 53| 75| 36| 70 55| 6.1 10.9 5.9
48| 49 43| 53] 69| 36| 16 6.1 6.3 5.8
35| 43| 39| 45| 61| 34| 45 5.9 0| 61 5.9
34| 42| 37| 45| 15| 31| 16 8 5.9 6.7 5.8
34| 52| 41| 53| 66| 29| 12 5.9 7.1 5.6
3.4| 37| 36| 48| 56| 28| 8 6.9 6.1 5.6
34| 37| 35| 53| 51| 28] 65 6.8 6.4 5.9
3.6| 35| 35| 59| 51 2.8| 55 6.5 7.6 8.1
35| 34| 34| 58| 154| 28 60 7.2 5.9 9.2
36| 33| 46| 45| 85| 28 42 2! 6.1 6.4
61| 34| 37) 62| 66| 28| .. 5.6 6.4
3.4 42| 34| 56| 60| 27 E 0 5.5 7.5
33| 35| 33| 42| 56| 28 6.1 6.6
43| 3.6 7.6 DX | I N 6.1

Norte.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
height record, by comparison with flow of Pelekunu Stream. Gage-height graph estimated for part of
each day Jan. 12-25 and Mar. 27.

Monthly discharge of Lanipuni Stream near Pelekunu, Molokazi, for the year ending
June 30, 1923

Discharge Total run-off
M i -
onth Million gallons per day Second- .
Million
feet allons Acre-feet
Maximum | Minimum | Mean | (mean) | &
3.3 3.72 5.76 115 354
3.2 6.45 9,98 200 614
3.3 5.33 8.25 160 491
3.5 7.87 11.4 229 701
5.0 12.3 19.0 368 1,130
2.6 4.67 7.23 145
2.9 30.2 46.7 937 2,870
5.4 15.2 2.5 426 1,310
5.9 18.8 29.1 583 1,
............ 39.8 61.6 1, 200 3, 660
5.5 6.62 10. 2 630
5.0 6,27 9.70 188 577
2.6 13.0 20.1 4,750 14, 600
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WAIKOLU STREAM AT ELEVATION 660 FEET, NEAR KALAUPAPA, MOLOKAI

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

RECORDS AVAILABLE.—July 1, 1920, to June 30, 1923, when station was dis-
continued.

Gaee.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTs.— Made from bridge or by wading.

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about 592
million gallons per day or 916 second-feet, at 1.15 a. m. January 12 (gage
height, 7.16 feet) ; stage undoubtedly rose considerably higher on January 14
but recorder was not operating properly. Minimum discharge recorded,
2.9 million gallons per day or 4.5 second-feet, from December 25 to January 1
(gage height, 1.78 feet).

1920-1923: Maximum stage recorded, about 13.0 feet at 10.20 a. m.
December 24, 1920 (data insufficient for determination of discharge); mini-
mum discharge 2.4 million gallons per day or 3.7 second-feet, at noon
October 2, 1920 (gage height, 1.95 feet).

Diversions.—None.

ReGuLATION.—None.

OBiEcT OF sTATION.—To determine amount of water available for proposed
power and irrigation project for leper settlement and for irrigation of the
west end of Molokai.

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

ACCUBACY —Stage-discharge relation changed by floods of November 11, January
14, and March 31. Four rating curves used, all fairly well defined for
ordinary stages. 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.

Discharge measuremenis of Waikolu Stream at elevation 650 feet, near Kalaupapa,
Molokat, during the year ending June 30, 1923

Discharge Discharge )

Gage Gage
Date Made by—  |height| o0 |npimion || Date Made by—  |height| o . | Milion
(feet) | ond- | gallons (feet) | ond- | gallons
feet | per day feet | per day
July 31| E. D. Burchard.| 1.98 9.0 5.8 || Dec. 17 | M, H. Carson...| 1.80 4.6 3.0
Sept. 19 | M, H. Carson._.| 1.92| 7.3 4.7 || Mar. 20 Franms Kanahele} 2.13| 7.9 5.1
Nov. 1 | E. D. Burchard.| 1.97 8.6 5.6 || May 4 . D. Burchard_| 2.03 9.0 5.8
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Discharge, in million gallons f)er day, of Waikolu Stream at elevation 650 feet, near
Kalaupapa, Molokai, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
5.4 59 5.0 4.6 5.9 5.7 2.9 5.4
5.4 5.4 5.0 4.5 4.7 4.4 25 6.2 5.3
5.4 6.4 5.9 5.0 5.4 5.3 4.8 5.2
54| 69| 64| 122 50| 50| 3.8 55 54
5.4 5.9 59| 128 121 4.4 3.4 5.5 g 2% 8.0 5.4
54| 59| 54| 64| 90] 53| 49 5.9 5.3
5.4 5.4 6.1 59| 10.6 3.7 3.9 5.9 5.2
5.4 5.9 5.4 7.2 8.0 3.4 3.9 5.9 5.1
54| 183 54| 54| 54] 33) 3.8 58 51
5.9 9.5 6.0 4.8 4.8 3.1 8.2 5.8 | 5.0
59| 15.5| 9.8 4.8 28 3.1] 92 14 1.5 58 5.0
59| 10.1 5.9 4.7 5.9 3.1} 105 5.8 5.0
59| 64| 16.4| 4.6 22 3.1| 15.5 57 5.0
6.4 59 6.9 4.6 5.7 3.1 7 8.7 5.2
6.4 5.9 50| 39 4.7 3.0 5.7 5.2
5.9 6.4 4.9 9.6 10.7 3.0 5.7 5.3
5.9 5.9 4.8 5.9 4.3 3.0 59 6.6
5.9 5.4 5.0 5.0 3.6 3.0 5.1 9.5 5.4
59! 59| 54! 50) 35| 3.0 60 7 6.7 5.1
5.9 6.4 4.9 4.9 3.6 3.0 6.0 50
5.9 5.9 4.8 4.6 12.4 3.0 53 5.8 4.9
59| 69| 48| 49| 39| 3.0 5.3 5.8 4.8
59| 50 48| 48| 3.4| 3.0 530 s| 87| 47
5.9 5.4 4.8 4.7 3.3 3.0 5.4 * 5.5 4.7
5.9 5.4 4.7 47| 28 2.9 19 5.6 59 4.9
5.9 5.4 4.6 5.9 7.4 2,9 6.4 5.6 5.4
5.9 5.4 4.8 4.9 4.1 2.9 11 83 5.5 4.9
6.4| 54| 481 47| 35| 2.9 9.3 5.4
5.9 5.4 4.7 4.9 3.4 2.9 6.2 5.4 4.9
54| 50| 46| 47| 34| 29 59 5.4
5.9 5.0 ... 4.5 ... 2.9 200 jo-..-ll 5.3 |ecueena

Nore.—Braced figures show mean discharge for Peﬁms indicated; estimated because of lack of gage
height record by comparison with flow at lower station on this stream.

Monthly discharge of Waikolu Stream at elevation 650 feet, near Kalaupapa, Mo~
lokat, for the year ending June 30, 1923

Discharge Total run-off
Month Million gallons per day
Second- | wripion
eet ons Acre-feet
Maximum | Minimum | Mean (mean)
July. 6.4 5.4 5.79 8.96 179 551
August, 18.3 3.0 6.79 10.5 210 646
September. . -—- 16. 4 4.6 5.76 8.91 173 530
ctober. 39 4.5 6.77 10.5 210
November. ... oo 28 3.3 7.69 1.9 231
December. 5.7 2.9 3.43 5,31 106 326
January. 2.9 32.7 50.6 1,010 3110
February. . ..ceacenee 10.9 16.9 305
March.__. 15.9 24.6 404 1, 510
April.. . ——- 15.4 23.8 463 1,
May. - 5.93 9,18 184
June. —_—— 514 7.95 154 473
10.2 15.8 3,720 11, 400

WAIKOLU STREAM AT PIPE-LINE CROSSING, NEAR EALAUPAPA, MOLOKAI

LocarioNn.—At 300-foot elevation, 1 mile above mouth of stream and 4 miles
_ southeast of Kalaupapa.
RECORDS AVAILABLE.—June 2, 1919, to June 30, 1923.
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GageE.—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. Control
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 discharge recorded during year, about
1,100 million gallons per day or 1,700 second-feet, at 7.40 a. m. January 14
(gage height, 9.89 feet); minimum discharge recorded, 4.7 million gallons per
day or 7.3 second-feet, at 10 p. m. December 12 (gage height, 4.19 feet).

1919-1923: Maximum discharge recorded, about 1,270 million gallons per
day or 1,960 second-feet, at 10.30 a. m. December 24, 1920 (gage height,
10.20 feet); minimum discharge recorded, 2.8 million gallons per day or 4.3
second-feet, from 6 to 8 a. m. September 26, 1921 (gage height, 3.92 feet).

Drversions.—Intake diteh for Kalaupapa water supply diverts about 2.5 million
gallons per day at about 500-foot elevation. Some of this water returns to
stream just below station.

REecuLaTION.—By diversion only.

OrsecT OF sTATION.—To determine amount of water available for proposed
power and irrigation project for leper settlement.

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

Accuracy.—Stage-discharge relation not permanent; changed by reconstruction
of control on October 4, by flood on January 14 and February 25, and owing
to some unknown cause on May 17. Rating curve used July 1 to October 4,
well defined between 4 and 50 million gallons per day; standard curve used
October 5 to January 14, poorly defined; curves used January 15 to February
25, February 26 to May 17, and May 18 to June 30, poorly defined. Opera-
tion of water-stage recorder satisfactory, but considerable difficulty was
experienced in keeping intake of well open. Daily diseharge 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 day, except for period September 26 to
January 10 for which shifting-control method was used and for various other-
periods for which it was necessary to apply gage-height corrections owing
to plugged or partly plugged intake. Records good from July to September;
for remainder of year they are subject to error owing to plugged intake, use
of shifting-control method, and poorly defined rating curves.

Discharge measurements of Waikolu Stream at pipe-line crossing near Kolaupapa,
Molokai, during the year ending June 30, 1923

Discharge Discharge

Gage Gage [

Date Made by— height| Sec- | Million || Date Made by— height Sec- | Million

(feet) | ond- gallons (feet) | ong- gallons

feet | per day feet | per day

July 31| E.D.Burchard..| 4.05| 13.2 8.5 || Mar. 20 | Francis Kanahele| 4.18 | 12.6 81

Nov., 1. .0-cccaceecn.. 4.27 | 1563 9.9} May 4| E.D.Bwehard..| 4.25| 18.9 10.9

Dec. 17 | Francis Kanahele| 4.20| 7.9 51§ June 28 | M. H. Carson...| 4.30| 14.6 9.4
Feb. 41| E.D.Burchard..| 4.17 | 156 10.1
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’Discharge, in million gallons per day, of Waikolu Stream at pipe-line crossing, near
Kalaupapa, Molokai, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
9.8 90| 79| 71| 97| 7o| 56| 125| 120|114 | 124] 107
98| 86| 83| 71| 86| 67| 27 | 10.6| 10.6| 47 | 124 107
9.8 102| 90| 71| 93| 67| 78| 106 07| 144 120| 102
98| 110| 94| 145 89| 70| 63| 10.2| 92| 124| iL5| 131
98| 04| 86| 20 | 16.2| 63| 63| 10.2| 88| 1L0| 15| 1L1
94| 00| 83| 107| 14.5| 82| 70| 10.2| 84| 120| 120| 10.2
94| 86| 94| 93| 145| 50| 59! 10.2| 84 20| 102
94| 90| 86| 116| 126| 56| 59| 10.2]| 35 | 19.3| 120| 107
94| 210| 83| 89| 93| 56| 56| 19.1| 2 | 120| 120| 107
0.4 150! 97| 78| 86| 53| 181 20 | 45| 15! 124| 102
9.4 200| 41| 86| 2 5.0{ 74 | 155 84| 149l 124| 102
94| 155] 90| 86| 121 50| 8 | 41 80| 138 | 12.4 .3
9.4 102 82| 19.5| 50| 189 155| 7.3| 12.4| 12.4| 89

02| 94 86| 10.2| 50|24 | 135| 126 124 | 124| 89
102 9.4 38 89| 50| 65 | 120| 7.3| 120/ 124| 886
94| 98|15 50| 131| 50| 34 | 10| 77| 120| 120| 0.7
04| 94 07| 82| 50| 7 | 1B0| 77| 189] 120 111
9.4 90 86| 70| 53| 72 | 125( 80| 2 | 62| 102
94| 94 82| 67| 53| 3 | 140| 80| 25 | 13.5| 9.3
94) 102 79| 82| 67| 53| 67 | 15| 80| 26 | 16| 10.2
94| 94| 79| 82| 181 53| 33 | 13.5] 80| 13.3| 93
94| 10| 79| 86| 70| 53} 2 | 130 84 128| 10.2
94| 00| 79| s6| 59| 53} 88| 17.1| 80| 128 1Ll
90| 86| 79| 82| 59| 53| 40| 130| 80| 44| 11|} o7
90| 83| 75| 82| 23 53| 125| 13 84| 2 | 116
94( 83| 75| 93] 107| 53| 125| 163] 10.4] 25 | 102
94| 83| 79| 82| 67| 53| 140| 50| 80 | 44| 102{ 97
98| 83| 75| 82| 56| 53| 120| 144 13.6] 28| 97| 0.7
04| 83| 71| 82| 56| 53| 120 ...__ 1mo| 24| 1wi| 9.7
90| 79 71| 82| 56| 53 18022177 120 124 | 11| 97
90| 7.9 . 7.8 oo 53| 35 |1 123 | 1.6 |0

Nore.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
height record, by comparison with flow at upper station on this stream. See under ““ Accuracy” in station

description.

Monthly discharge of Waikolu Stream at pipe-line crossing, near Kalaupapa,
Molokas, for the year ending June 30, 1923

Discharge Total run-oft
Month Million gallons per day Second- -
Million
feet sllons Acre-feet
Mazimum | Minimum | Mean | (mean) | 8
................................... 10.2 9.0 9.48 14.7 204 902
............... 21 7.9 10.3 15.9 318 980
........................... 7.1 9.17 14.2 275 844
............... 38 7.1 10.3 15.9 318 980
............... 23 56 10.5 16.2 316 967
............... 8.2 50 5. 60 8. 66 174 533
................. 244 56 34.1 52.8 1,060 3,240
......................... 73 10.2 16.6 25.7 465 1,430
................... 123 7.3 16.6 25.7 515 ~1, 580
............... 114 1.0 22.2 34.3 667 2,040
............... 16.2 9.3 1.8 18.3 365 1,120
__________________________________ 13.1 8.6 10.0 15.5 301 921
........................ 244 5.0 13.9 21.5 5,070 15, 500

ISLAND OF MAUI

HONOKABAU STREAM NEAR HONOKAHAU, MAUI
LocaTioN.—1,000 feet above intake of Honokahau ditch at elevation 910 feet,
"~ 6 miles southeast of Honokahau.

RECORDS AVAILABLE.—March 7, 1913, to September 19, 1920, and May 2, 1922,
to June 30, 1923. Staff gage readings at old site on diversion dam August 13

to December 31, 1911.

GaaEe.~—Stevens continuous water-stage recorder.
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‘DISCHARGE MEASUREMENTS.— Made by wading or from cable 600 feet below gage.

CHANNEL AND CONTROL.—Bed of stream composed of small boulders and gravel.
One channel at all stages; curved above and below gage. Left bank high
and clean; right bank medium high, sloping, and covered with vegetation.
Control composed of large boulders and coarse gravel; shifts during extremely
high stages.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during period May 1,
1922, to June 30, 1923, 1,370 million gallons per day or 2,120 second-feet,
at 12.45 a. m. January 14, 1923 (gage height, 6.60 feet); minimum discharge
recorded, 8.6 million gallons per day or 13.3 second-feet, at 7 a. m. July 5,
1922 (gage height, 1.42 feet).

1913-1920; 1922-23: Maximum stage recorded, 8.25 feet at 7.30 a. m.
January 18, 1916 (discharge, from extension of rating curve, 1,900 million
gallons per day or 2,940 second-feet); minimum stage recorded, 1.19 feet
from 10 a. m. to 2 p. m. August 11, 1920 (discharge, 5.1 million gallons per
day or 7.9 second-feet).

‘DiveErsioNs.—None above station. All ordinary stream flow and inflow from
two development tunnels below gage is diverted into Honokahau ditch 1,000
feet below station.

RecuLaTION.—None.

OBJECT OF sTATION.—To0 determine resources of stream.

UrTiLizaTioN.— Normal flow of stream diverted into Honokahau diteh for irriga-
tion of sugar cane and for development of power.

Accuracy.—Stage-discharge relation permanent during period. Rating curve
well defined between 6 and 100 million gallons per day and fairly well defined
between 100 and 500 million gallons per day. Operation of water-stage
recorder satisfactory except during August, September, December, and Jan-
uary. Daily dischargé ascertained by applying to rating table mean daily
gage height obtained from recorder graph by inspection or, for days of
congiderable fluctuation in stage, by averaging discharge for intervals of the
day. Records good except those estimated which should be used with
caution owing to fact that there are no adjacent stations with which to com-
pare the flow of this stream.

Discharge measurements of Honokahaw Stream near Honokahau, Mausi, during the
year ending June 30, 1923

Discharge Discharge
Gage Gage —
Date Made by— height| Sec- ‘ Million Date Made by— height | Sec- | Million
(feet) | ond- | gallons (feet) | ond- |gallons
feet | per day feet | per day
Aug. 10 | S.B. Hall_______ 1.70 | 24.8 16.0 || Jan. 16 thn McCombs_| 1.86 37 23.8
Sept. 23 | John McCombs.; 1.54 | 20.8 18.4 || Apr. 16 |..... [ U S 1.57 21 13.6

Discharge, in million gallons per day, of Honokahau Stream near Honokahau,
Mauz, for the years ending June 30, 1922 and 1923

] .
Day May June Day May June i Day May | June
'

24 17.4 19.8
17.4 15.6 13.6
15.6 17.8 24

15.3 25 11.9
16.4 35 1.3
16.4 43 10.9
16.4 23 10.6
15.6 17.8 10.6
18.1 15.6 10.4
33 15.0 10.4
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Discharge, in million gallons per day, of Honokahau Siream near Honokahau,

Maus, for the years ending June 30, 1922 and 1923—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
10.4 | 12.2 23 22 19.5 | 12.2 | 64 4.2 15.2
10.1 | 12.6 29 13.6 | 12.9 15.0 | 11.9 | 63 15.5 12,2

9.6 8 1771 29 16 14.2 | 1.9} 153 | 22 12.2

9.1/ 18.6 15| 41 17.6 | 17.9 13.91 1.6 | 146 | 14.6 64
10.6 | 12.2 71 88 24 13,9 1222 13.2| 13.6 23
10.4 | 1.6 38 36 13.6 | 152 126 | 13.9 13.6
1.6 | 13.9 32 39 13.2] 13.2| 44 13.6 1.9
1.6 | 73 17.4 | 4 35 13.2 | 83 2 | 13.2 11.6
23 43 16.0 | 17.0 38 29 13.9° 13.2 11.6
13.6 | 33 © 13.6 | 13.9 45 16.7 | 12,9 12.6 1.3
17.8 | 45 13.6 ] 22 36 16.7 | 16.1 ]| 49 12.6 1.3
15.6 | 42 13.9| 16.2 179 37 13.2 | 30 12.6 13.8
13.9 | 15.6 12.9 | 32 20 17.8 | 1.9 | 156 | 12.2 15.6
13.6 | 14.2 129 19.2 286 14,6 | 13.6 | 31 12.2 15. 5
126 | 17.0 47 26 115 13.9 | 12.2| 13.9| 13.2 21
12,6 | 15.3 72 46 26 13.6 ] 11.9] 153 | 26 15.0
129 | 17.0 18.5 | 16.4 149 18.2 | 1.6 30 25 17.6
15.3 | 15.2 25| 25 13.2 13 1556 129} 11.6 | 82 10.0 13.2
17.0 | 34 17.0| 18.8 94 15.6 | 14.2| 28 15.3 12.2
13.6 | 14.2 13.9] 18.6 99 4.2 1L6| 58 15.6 13.6
12.6 | 14.2 18.61 19.9 27 40 1.3 23 18.2 1.9
16,91 16.7 84 12.9 21 17.9 | 32 21 22 11.6
16,0 12.9 19.7 1 12.2 23 35 87 48 14.6 1.6
21 3 11.9 170 | 13.6 | 31 29 15.0 15.9
26 20 70 . 16.7 | 14.2 18.1
17.2 ¥ sl 5 40 | 13.6]| 10.3
28 14 4,21 17.8 19.2 | 15.3 19.4
34 13.6 | 14.2 18.1 | 12,6 34
13.6 15.01 12.9 16.4 | 11.9 36
13.6 13.9 12,6 16.7 ] 13.9 18.6
170 () feceeeee [ T AU | B B 3 R AREOROON B 4 S S 16.0 |..___..

Nore.—Braced figures show mean

i for periods indicated; estimated, because of lack of gage-
colawanui Stream near Huelo. i

discharge
height record, by comparison with flaw at station on
for May 1, 1922. Gage-height graph partly estimated May 2, 4, 5, June 12, and 13, 1922.

Discharge estimated

Monthly discharge of Honokahau Stream near Honokahau, M aui, for the years ending
June 80, 1922 and 1923

Discharge Total run-oft
Month Million gallons per day
Second- | pringion
feot gallons Acre-feet
Maximum | Minimum | Mean | (m¢8D)
21,1 32.6 655 2,010
13.6 21.0 407 1,250
...... 1,060 3,260
15.4 23.8 479 1,470
22.6 35.0 700 2,150
23.7 36.7 711 2,180
27.2 42.1 842 2, 590
25.6 39.6 767 2,360
14.3 22.1 444 1,360
53.0 82.0 1, 640 5,040
20.9 32.3 585 1,800
21.3 33.0 661 2,030
29.3 45.3 878 2, 700
15.4 23.8 477 1,470
17.7 27.4 532 1,630
23.9 37.0 8,720 26, 800
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HONOKAWAI DITCH NEAR LAHAINA, MAUI

LocaTioN.—T75 feet below intake on Honokawai Stream, 25 feet inside of ditch
tunnel, 214 miles above Pioneer Mill Co.’s power house and 7%4 miles north-
east of Lahaina.

RECORDS AVAILABLE.—May 28, 1921, to June 30, 1923. At station 114 miles
downstream, November 14, 1918, to May 27, 1921; at station half a mile
downstream on old ditch lihe, July 1, 1912, to December 31, 1917. Records

. not comparable.

GaeE—Gurley weekly water-stage recorder; installed April 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.

EXTREMES OF DISCHARGE. —Maxxmum recorded during year, 69 million gallons
per day or 107 second- feet at 4.15 p. m. September 10 (gage height, 2.71
feet); minimum recorded, 1.4 million gallons per day or 2.2 second-feet, at
9 a. m. February 26 (gage height, 0.06 foot).

1921-1923 (present station): Maximum and mirimum discharge for
period same as for 1922-23 above.

1912-1923: Maximum discharge for period recerded at present station on
September 10, 1922; minimum discharge, 0.32 million gallons per day or 0.5
second-foot, oceurred at station 114 miles downstream at 9 p. m. November
14, 1918,

Diversions.—Flood-water diversion diteh 1}4 miles below station diverts part
of flood flow when floodgates are open. Gates 30 feet above station may
also be used to divert flood water.

REeguLaTiON.—By head gates and by floodgates noted under ““ Diversions.”

OBJECT oF sTATION.—Most of drainage area in Territorial lands. Data valuable
in relation to Territorial lease to Pioneer Mill Co.

UrinizaTioNn.—Water used for development and irrigation of sugar ¢ane.

Accuracy.—Stage-discharge relation not permanent; high-water rating entirely
changed August 2; other changes ocecurred January 14, March 28, April 18,
and June 21. Rating curve used July 1 to August 2, well defined between
2 and 40 million gallons per day; curve used August 3 to January 14, March
24 to April 18, and June 22-30, well defined between 3 and 17 million gallons
per day; curve used January 14 to March 23, fairly well defined between 3 and
15 million gallons per day; curve used April 19 to June 21, fairly well defined
for ordinary 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 consider+
:able fluctuation in stage, by averaging discharge for intervals of the day.
Records good for all stages prior to August 2; thereafter they are good below
:about 20 million gallons per day; above that quantity they are subject to
error owing to poor definition of rating curve.

Honokawai ditch diverts from Honokawai Stream at elevation about 1,570
Heet. The water is carried southwest through a tunnel about 13{ miles long to
«elevation about 1,550 feet. Here the general course of the ditch changes to
north of west and the water is carried down a small gulch to power house No. 1
.at elevation about 950 feet and thence nearly due south to the vicinity of Lahaina
where the water is used by the Pioneer Mill Co. for irrigation and development
«of sugar cane. The system comprises about 514 miles of main ditch.
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Discharge measurements of Honokawai diich near Lahaina, Maui, during the year
ending June 30, 1923 .

Discharge Discharge
Gage Gage |——————
Date Made by— height Sec- | Million Date Made by— height Sec- | Million
(feet) | ond- | gallons {feot) | ond- | gallons
feet | per day feet | per day
Aug. 7| William Max- Feb. 27 | John McCombs.| 0.42 5.4 3.5
. 10.6 6.8 ﬁgm 17 |- do. .31 6.0 3.9
Oct. 2 7.2 4.7 ay 30 |_ .32 5.5. 3.5
Nov. 9 7.5 4.9 || June 21 |- .22 5.4 | 3.5
Jan. 17 18.3 1L 8 !

s Engineer for Pioneer Mill Co.

Discharge, in million gallons per day, of Honokawai ditch near Lahaina, Maus, for
the year ending June 30, 1923

July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. Apr. | May | June
6.4 5.9 5.9 4.6 6.6 6.3 3.9, 30 36| 20 3.8 4.2
6.3 11.2| 10.9 4.6 4.2 4.4 5.0 3.1 35| 1L1 3.6 3.6
6.3 17.3 9.2 5.1 50| 12.6 4.4 3.2 3.3 5.4 4.9 3.5
6.3 8.2 8.8 8.2 7.4 5.5 3.9 3.2 3.2 4,7 3.8 18.7
6.2 7.2 9.5 9.2 12.7 5.2 3.8 31 3.1 4.6 3.5 6.3
6.2 7.0 6.0 7.8 12.5 5.1 4.4 3.1 3.8 4.4 3.5 3.8
6.2 7.6 9.9 5.8 10.5 50 6.0 3.1 46| 10.3 3.5 3.6
6.2| 33 5.6 4.6 7.5 4.3 8.8 3.1] 20 7.0 3.5 3.5
10.4 | 40 9.6 4.4 4.4 4.2 6.7 4.0 9.8 4.3 3.5 3.7
6.8 157 16.7 4.0 4.1 4.2 8.4 9.7 4.6 41 3.5 3.9
6.6 21 19.2 4.0 4.2 4.2 7.8 4.3 41 12.7 3.5 3.6
6.8 22 8.6 4.0 4.7 4.0 32 9.0 3.4 8.2 3.5 3.8
6.3 7.8 7.0 4.0 4.7 3.9 4.8 4.4 2.9 4.3 3.5 4.2
6.2 7.0 6.4 4.0 4.7 3.9 13.9 3.3 3.7 8.5 3.5 5.3
6.0 8.3 8.4 | 11.0 5.6 4.0 3.7 2.8 3.2 4.3 3.5 6.6
5.6 7.4 6.9 16.8| 1.9 4.0 4.0 2.8 3.0 4.4 8.0 5.1
5.4 8.0 6.7 5.0 5.2 4.0 10.4 2.8 3.0 16.0 7.2 6.1
5.5 7.01 180 8.0 4.6 4.0 7.2 2.8 3.0/ 32 6.4 4.5
7.3 12.4 6.7 4.9 5.4 4.0 4.7 2.9 3.3 143 4,2 4.2
6.3 7.2 121 4.3 4.2 4.0 58 2.8 3.0| 10.6 4.3 4.3
6.0 6.4 8.8 4.4 5.1 3.9 5.1 9.5 2.8 8.4 5.2 3.8
6.2 8.3 511 19.2 4.1 3.7 4.0 4.0 5.7 8.2 8.2 3.5
6.9 58 4.9 7.5 3.9 3.8 4.9 9.8 17.5| 141 4.1 3.5
10.7 5.6 4.8 7.2 3.8 3.8 3.9 3.4 1L5 5.6 3.9 3.7
125 5.4 4.6 6.4 13.2 3.8 3.7 3.8 9.2 3.9 3.9 4.0
8.3 5.2 4.6 5.9 9.6 3.8 3.3 3.4 10.4| 12.1 3.7 3.9
9.2 5.2 7.2 4.9 4.6 3.8 3.2 3.8 9.4 4.4 4.0 3.6
1.5 5.2 8.4 4.8 4.2 3.9 3.2 3.7 4.9 5.3 3.6 4.4
6.0 5.1 6.0 4.6 4.0 3.9 3.1 4.1 4.8 3.5 4.4
5.7 5.2 4.6 4.3 3.8 3.9 3.1 4.0 4.6 3.9 5.2
6.5 9.8 ... 4.0 ... 3.9 55 ) P, 19.0 |- 4.5 |-

Norte.—Daily discharge Sept. 30 to Oct. 7 and Oct. 28 to Nov. 15, ascertained from occasional staff gage
readings made by employes of Pioneer Mill Co. Gage height estimated for December 12.

Monthly discharge of Honokawai ditch near Lahaina, Maui, for the year ending
June 30, 1923

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

12.5 5.4 7.06 10.9 219 672,
40 5.1 10.6 16.4 328 1,001
19.2 4.6 8.37 13.0 251 771
19.2 4.0 6.37 9,86 198 606
13.2 3.8 6.21 9.61 186 572
12.6 3.7 4.48 6.93 139 426
32 3.1 6.14 9. 50 190 584

9.8 2.8 4.21 6. 51 118 362
20 2.8 6.15 9,52 191 585
32 3.9 8.75 13.5 263 806

8.2 3.5 4.30 6. 65 133 409
13.7 3.5 4.58 7.09 138 422
40 2.8 6.45 9.98 2, 350 7,220
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KANAHA STREAM: ABOVE PIPE-LINE INTAKE, NEAR LAHAINA, MAUI

LocaTioN.—200 feet above intake of pipe line supplying Lahaina and Lahaina-
luna school and 234 miles northeast of Lahaina, at elevation 1,057 feet.

RECORDS AVAILABLE.—February 29, 1916, to June 30, 1923. From August 5,
1911, to January 18, 1916, at a station about a mile downstream.

GagE.—Stevens continuous water-stage recorder; installed August 27, 1919, to
replace Gurley printing water-stage recorder previously used. Gage datum
raised 0.48 foot on June 21, 1923.

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. Control stabilized to some extent by
grouting, on June 21, 1923. :

EXTREMES OF DISCHARGE.— Maximum discharge recorded during year, about 120
million gallons per day or 186 second-feet, at 3 p. m. September 11 (gage-height,
3.92 feet); minimum discharge recorded, 2.0 million gallons per day or 3.1
second-feet, from December 24 to January 1 (gage-height, 0.95 foot).

1916-1923: Maximum discharge recorded, 314 million gallons per day or
486 second-feet, at 10.30 a. m. November 26, 1918 (gage-height, 3.79 feet);
minimum recorded, 1.8 million gallons per day or 2.8 second-feet, August
9-11 and 17-19, 1920 (gage-height, 0.92 foot), and at 11 p. m. November 14,
1921 (gage height, 0.93.foot).

Diversions.—None.

RecunaTiON.—None.

OBJECT oF sTATION.—Data valuable with relation to Territorial agreement with
Pioneer Mill Co. pertaining to division of water.

UmiLizatioN.—Water used for domestic supply, development of power, and irri-
gation of sugar cane.

Accuracy.—Stage-discharge relation not permanent; changed gradually during
periods July 1 to September 18 and February 27 to April 30; changed by
grouting on control and changing gage datum on June 20. Standard rating
curve used July 1 to June 20, well defined between 1.5 and 60 million gallons
per day; used direct September 19 to February 26 and May 1 to June 20;
indirect method for shifting control used for intervening periods. Curve
used June 21-30, well defined between 2 and 20 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; for days during periods of
shifting control the discharge thus obtained was corrected on basis of the
plotting of individual discharge measurements with respect to the standard
curve. Records good except those for high stages and for periods of shifting
control.

Discharge measurements of Kanaha Stream above fripe-line intake, near Lahaina,

Maui, during the year ending June 30, 1923
[Made by John McCombs]
Discharge Discharge
Gage age
Date height < Date height .
(feet) | Second- | Million (feet) | Second- | Yjtien
feet feot
per day per day
1.01 3.9 25 May 30 ... 0.62 6.0 3.9
.50 5.0 3.2 June22.._.__.____. . 3.5 2.2
B2 4.4 2.9

% “Lahainaluna Stream’’ in previous reports. Decision of U. 8. Geographic Board.
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Discharge, in million gallons per doy, of Kanaha Stream above pipe-line intake,
near Lahaina, Maui, for the year ending June 30, 1923
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OLOWALU DITCH NEAR OLOWALU, MAUI

LocaTron.—425 feet above intake to penstock of hydreolectric power station,

1 mile above Olowalu, and 7 miles east of Lahaina.



ISLAND OF MAUI 93

REcoRDs AvarLaBLE.—July 28, 1916, to June 30, 1923. Replaces old station in
tailrace of power house, for which records are available August 12, 1911, to
June 30, 1916.

Gace.—Stevens continuous water-stage recorder; installed June 9, 1919, to
replace staff gage installed July 28, 1916. Recorder ratio changed from 1:6
to 5:12 on May 31, 1923.

DiscHARGE 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.—Maximum discharge recorded during year, 11.2
million gallons per day or 17.3 second-feet, at noon January 14 (gage height,
1.32 feet); minimum discharge, no flow, when water was turned out of ditch |
November 6 and part of day November 7, 9, and 10.

1916-1923: Maximum discharge recorded, 18 million gallons per day or
28 second-feet, at 3 a. m. December 25, 1920 (gage height, 1.53 feet); mini-
mum discharge recorded, ditch occasionally dry.

Diversions.—None.

ReGuLAaTION.—By head gates.

OBiEcT OF S8TATION.—Data valuable in relation to Territorial lease to Olowalu
Co.

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

Accuracy.—Stage-discharge relation changed January 15. Rating curve used
prior to that date, fairly well defined between 1 and 10 million gallons per day;
curve used thereafter, well defined between 2 and 10 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. Records
good above 1 million gallons per day.

Olowalu ditch diverts from Olowalu Stream at elevation 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 continues south-
westward for about 1 mile to a point near Olowalu where the water is used for
irrigation of sugar cane by the Olowalu Co.

Dzscharge measurements of Olowalu diich near Olowalu, Maut, during the year
ending June 30, 1923

{Made by John M¢Combs]
Discharge Discharge
ﬁ t s " Date | oy
ate ], ; ate eig] s
(foet) | Second- | Million (fest) | Second- | Million
feet | Balons feet | EBIOES
per day per day
6.1 1.32 12,9 8.3
67 113 0.8 7.0
6.2 77 7.3 4.7
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HANAWI STREAM NEAR NAHIKU, MAUI

LocatioNn.—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
and trail west of Hana.

RECORDS AvAILABLE.—January 9, 1914, to January 6, 1916, and November 1,
1921, to June 30, 1923.

Gaee.—Stevens continuous water-stage recorder. Datum raised 0.12 foot
November 1, 1921.

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

CHANNEL AND controL.—Chanpel at gage is a pool with nearly vertical rock
walls. Control is rock ledge; permanent.

- EXTREMES oF DISCHARGE.—Maximum recorded during year, about 472 million

gallons per day or 730 second-feet, at 3.30 a. m. November 8, 1922 (gage
height, 6.51 feet); a stage probably at least 2 feet higher occurred on January
14 when recorder was not operating properly. Minimum recorded, 1.5
million gallons per day or 2.3 second-feet, for several hours July 16, 17, 20,
and 21 (gage height, 0.20 foot).

1914-1916; 1921-1923: Maximum stage, about 20 feet during flood of
January 18, 1916 (determination of discharge not feasible); minimum re--
corded in July, 1922.

DiversioNs.—None above station.

ReguLaTIiON.—None.

Orect oF sTATION.—To deftermine amount of water diverted into Koolau ditch:
in connection with Territorial water license to ditch company.

Uminizarion.—Normal flow is diverted into Koolau diteh for irrigation of sugar
cane.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined below 50 million gallons per day and fairly well defined above
that quantity to 150 million gallons per day. Operation of water-stage
recorder satisfactory except during January and February. Daily discharge
ascertained by applying to rating table mean daily gage heights 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 extremely high stages which are fair.

Discharge measurements of Hanawi Stream near Nahiku, Maui, during the year
ending June 30, 1923

[Made by John McCombs]

Discharge Discharge
G G O
Date heiag%?t Date heiﬁt

(feet) | gecong. | Million (feet) | Second- mmgall on

feet gallons feet ons

per day per day
Sept. 17 ool 0.39 4.4 2.8 | Nov. 24 cocmennne 0.78 9.9 6.4
NOV. B ecmccaccaas .60 7.0 4.5 | APr. Qeeee e .81 10.6 6.8.
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Discharge, in million gallons per day, of Hanawti Stream near Nahiku, Maui, for
the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan, |Feb. | Mar. | Apr. | May | June
.8 17| 17| 22| 43| 75| 25| 3.9| 66 1.0 6.6
L8| L8| 18| 27 40| 61| 27| 3.7 20 9.6 4.9
.8/ 50| 1.8{ 10.3| 41| 6.6 &8 39| 70| 96 4.5
18! 27| 22! 79| 85| 62| 45 43| 10.2] 6.3 5.7
18| 22| 29| 1.7 40 57| 32|} 57| 35| 81| b5.5 4.5
L8| 21| 21| 88! 64 531 3.5 3.8| 6.6 13.0 3.9
1.8| 24| 3.2| 80| 5 52| 3.2 43| 22 7.2 3.8
18| 51 21| 51| 72 48| 3.0 54 3.7 6.3 3.7
18| 73| 69| 39| 9.6 46| 3.5 77 7.81 57 3.5
L7| 9.6) 46 35, 75| 45! 15 22 7.3 5.6 3.5
ns| o1 17| 32| 72| 42 = [|1# 58| 15.4| 56| 3.4
1.7 64| 46| 29| 7.2] 41 5.2| 9.6| 5.3 3.6
16! 35| 32| 27| 1L7| 3.9 14| 78| 5.2 4.1
1.6 29| 27| 27| 88| 3.8 3.9 88| 60 8.0
16| 26| 40| 9.8| 10.3] 3.5 36| 73| 4.9 6.2
L6 25| 27| 106! 16.6| 3.4 (120 40| 35| 68| 63 7.9
1.6 24| 25| 3.4| 10.3( 3.3 3.3| 85| 6.8 9.6
1.6| 25| 63| 39| 88| 3.2 3.4| 17.2| 6.3 6.4
L7! 44| 47! 31| 1031 3.1 3.21 150| 55 5.3
6] 27| 41| 27| 82| 3.0 57| 30| 140| 5.1 4.7
1.6 24| 30| 29| 77| 28 55! 30| 87! 61 4.4
1.7 24| 27| 54 7.0 2.7 45| 55| 94| 94 47
L6 22| 24| 91| 63| 27 30 22 7.3| 84 44
21| 22| 23| 89| 61| 27 57| 185| 7.2| 1.3 3.9
2.6 20| 22| 71| 63 2.6 " 47] 10.0 | 18.6 | 23 3.7
24| 1.9( 22| 66| 190 2.7 5.4 73| 386 8.8 3.7
1.8 18 22| 49| 88| 25 46| 17.4] 75 8.1 3.7
2.4 18! 21| 50| 160 25 43| 91| 143| 67 3.7
L8] 19| 20| 7.8) 150 24 61| 152 6.1 4.1
.7 18| 19| 47| 40| 25|  |oceoee- 5.2 23 7.0 3.7
.8 L7 |, 470 . 2.4 81 8.2

NoTE.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
height record, by comparison with flow of Kapaula Stream.

Monthly discharge of Hanawt Stream near Nahiku, Maui, for the year ending J- une

30, 1923
Discharge Total run-off

Month Million gallons per day Second- | pittion
: feet all Acre-foot

(mean) | 887008

Maximum | Minimum | Mean

2.6 L6 1.80 2.79 55.8 171
9.6 L7 3.26 5.04 101 310
46 L7 4,81 7.4 144 443
54 2.2 7.25 11.2 225 690
72 4.0 17.6 21.2 528 1,620
7.5 2.4 3.89 6.02 120 370
2.5 42.5 65.8 | 1,320 4,040
R (R, 7.50 11.6 210 644
81 3.0 13.1 20.3 405 1,250
75 6.6 16.5 25.5 494 1,520
23 4.9 7.58 1.7 721
9.6 3.4 4.79 7.4 144 441
The Year- v oeoemcccaccaas 1.6 10.9 16.9 | 3,980 12, 200

KAPAULA STREAM NEAR NAHIKU, MAUI

LocaTioN.—150 feet above Koolau diteh intake, 300 feet above ditch trail, 234
miles southwest of Nahiku post office, and 6 miles east of Upper Keanae.

REcorDs avarLaBLE.—November 1, 1921, to June 30, 1923.

Gaage.—Stevens continuous water-stage recorder.

DISCHARGE MEASUREMENTS.—Made by wading or from suspension footbridge at
gage. ,
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CHANNEL AND conNTROL.—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 during year, from extension of rating
curve, 800 million gallons per day or 1,240 second-feet, at 3.30 p. m. January
14 (gage height, 7.55 fleet); minimum recorded, 0.9 million gallons per day,
or 1.4 second-feet, for several hours July 15-18, 20, and 21 (gage height,
0.45 foot).

-1921-1923: Maximym, from extension of rating curve, 930 million gallons
per day or 1,440 second-feet, at 2.45 a. m. December 13, 1921 (gage height,
8.45 feet); minimum recorded in July, 1922.

Diversions.—None above!station.

REGULATION.—None, :

OssEcT oF sraTioN.—To |determine amount of water diverted into Koolau
ditch in connection with Territorial water license to ditch company.

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

Accuracy. —Stage-dlscharge relation permanent during year. 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 satisfactory except for period November
to January. Daily discharge ascertained by applying to rating table mean
daily gage height obtained from recorder graph by inspection or, for days
of considerable fluctuafion in stage, by averaging discharge for intervals of
day. -Records good for ordinary stages except those estimated, which are
fair; high-stage recordF subject to error and should be used with caution.

Dzscharge measurements of [Kapaula Stream near Nahiku, Maui, during the year
' ending June 30, 1923

Discharge Discharge
Dat Mads l?e‘iig ﬁt D Made b t(l}agﬁ
ate e by— P> eegt) See- | Million ate ade by— (?legt) Sec- | Million
ond- | gallons ond- |gallons
feet | per day feet |perday
Sept. 17s| John M¢Combs.| 0.58 | 2.0 1.3 || Jan. 9e¢ John MeCombs.| 0.75 51 3.3
18 | Ao ... 1.12] 16.8 10.9| Apr. 9¢ M.H. Carson....| .82 6.0 3.9

e Discredited owing to seepage loqs between gage and measuring section.

Discharge, in million gallonﬁ per day, of Kapauta Stream near Nahiku, Maui, for
the year ending June 30, 1923

Day July | Aug Sep;t. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
i
L1 L1 1.2 L3 2.8 1 6.7 2.4 59 9.4 6.9
1.1 1.1 1.2 1.4 2.3 5.2 2.2 181 9.2 3.8
1.1 4.1 L2 21 2.3 4.3 2.8 5.4 9.7 3.5
L1 2.8 Li4| 10.1 15.5 4.0 3.5 1.7 5.1 5.2
1.1 1.8 2,21 13.6 | 62 2.3 3.6 2.4 7.1 4.5 3.8
L0 L5 210 8.9 8 3.4 2.4 4.4 | 17.4 2.9
L0 1.4 3.0 7.3 | 50 3.0 3.9 85 4.4 2.4
1.0 4.0 2.3 40| 5 2.8 28| 63 15.2 3.8 2.2
1.1 8.5 7.6 2.9 6.1 18.2 | 43 4.9 3.4 2.1
L1| 10.2! 73 2.1 4.9 6.6 | 57 13.4 4.1 3.0 1.9
1L.1| 149 17.;2 1.8 5.7 28 6.2 59| 189 2.8 1.8
1.1 6.5 3.9 L6 6.3 163 4.0 4.3 6.5 2.6 1.9
1.0 2.9 2.6 L5| 13.9 75 4.3 3.6 4,1 2.3 2.1
1.0 L9 18 L4 6.3 237 3.1 2.9 6.4 2.2 58
1.0 1.7 2.37 13.5 8.2 184 2.7 3.0 4.0 2.2 4N



98 SURFACE WATER SUPPLY OF HAWAITI, 1922-1923

Discharge, in million gallons per day, of Kapaula Stream near Nahiku, Maui, for
the year ending June 30, 1923— Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.9 1.6 2.4 10,0 18.8 26 2.4 3.5 3.5 3.2 7.3
.9 1.5 1.9 2.7 6.7 196 2.2 3.5 7.6 4.6 10.2
.9 1.7 8.1 2.9 5.2 177 2.1 3.2| 23 4.1 4.9
1.0 3.8 5.1 2.3 6.9 82 5.0 2.8 14.0 3.5 3.5
1.0 2.6 4.3 1.7 4.7 96 6.1 2.4 117 2.9 2.8
1.0 1.8 2.9 1.6 4.7 22 4.8 2.1 4.9 3.5 2.4
1.1 1.7 211 70 4.0 14.3 3.8 7.3 6.6 7.6 2.8
1.0 L4 1.8 9.1 3.5 L6 9.4 | 39 41 4.4 6.5 3.0
1.3 1.4 1.6 9.6 3.2 * 10.2 3.6 | 19.0 4.6 5.5 2.4
1.5 1.4 1.4 58] 78 10.7 2.81 140 9.1 35 2.2
1.8 1.2 1.3 5.4 27 11.4 4.1 6.5 35 7.9 2.3
1.6 1.2 1.4 3.2 13.3 3.8 32 67 7.0 2.4
1.8 1.2 1.3 3.7 13 12.0 3.1 7.9 12,9 4.7 2.6
1.2 1.3 1.2 7.2 3 3.9 153 4.4 3.0
1.2 1.2 1.1 2.6 3.2 28 7.2 2.6
1.1 1.2 . 2.8 e 57 |aaoeool 9.0 ..o

NoTE.—Braced ﬁgurés.show mean discharge for periods indicated; estimated, because of lack of gage-
geggz record, by comparison with flow of Hanawi Stream. Gage-height graph partly estimated Nov. 2, 3,
nd 26.

Monthly discharge of Kapaula Stream near Nahiku, Maui, for the year ending
June 30, 1923

Discharge Total run-off
Month

ont, Million gallons per day Second- Million

feot gallons Acre-feet
Maximum | Minimum | Mean (mean)

Tuly.... . L8 0.9 114 176| 352 108
August 14.9 1.1 2.92 4.52 90.6 278
Septem| 73 1.1 5.37 8.31 161 494
October.._ 70 1.3 9. 52 11.6 233 715
November. 85 2.3 18.0 27.9 541 1,660

December. ..o oo [ T, 2,18 3.37 67.6
January. ... =y I 46,2 7.5 1,430 4,400
Febroary. ... ... 57 2.1 7.55 1.7 211 649
March. _____..... 63 2.1 1.9 18.4 368 1,130
April___ 67 3.5 15.1 23.4 452 1,300
ay. 35 2.2 6.41 9.92 199 610
Jume. el 10.2 1.8 3.51 5.43 105 323
The Year . cm e 237 .9 10.7 16.6 3,900 12, 000

KOOLAU DITCH AT NAHIKU WEIR, NEAR NAHIKU, MAUI

LocarioN.—Between Kapaula and Waiohue 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, 1923. Gage readings
made by east Maui Irrigation Co. available January 1, 1912, to February 11,
1919. .

Gaae.—Stevens continuous water-stage recorder since April 27, 1922, when the
Geological Survey began operating the station. Prior to that date Friez
seven-day water-stage recorder was used, but discharge record is 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.
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CHANNEL AND CONTROL.~Open concrete-lined ditch below weir. Gage oper-
ates 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; velgeity
of approach negligible.

EXTREMES OF DIsCHARGE.—Maximum discharge recorded during year, 44.8
million gallons per da,y or 69.3 second-feet, sometime during period of no
record April 21 to Ma,y 26 (gage height, 1.41 feet); clock was stopped but
pencil continued to opera,te thus giving the range of stage during the period.
Minimum discharge recorded, no flow, 8.30 a. m. to 3 p. m. January 26,
9 a. m. to 3 p. m. Jahuary 27, and 10 a. m. to 5 p. m. January 28.

1919-1923: Maximum discharge recorded, 47.8 million gallons per day or
74.0 second-feet, during morning of September 3, 1919 (gage height, 1.48
feet) ; minimum dischargerecorded, no flow, when intake gates are occasionally
closed. 4 ‘

Diversions.—None near: station except spillways.

ReauLAaTION.—By gates a,t intervals.

OBJECT OF 8TATION.—To0 determine amount of water diverted through Koolau
ditch from Territorial lands.

UriLizaTioNn.—Water used for irrigation of sugar cane.

AcCURAcY. —Stage—dlscha,pge relation permanent during year. Weir rating
curve well defined. .Operation of water-stage recorder satisfactory except
during April and May. Daily discharge ascertained by applying to rating
table mean daily gage height obtained from recerder graph by inspection or,
for days of considerable fluctuation in stage, by averaging discharge for
intervals of day. Reécords excellent except those estimated which are fair.

Koolau diteh, 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 Haleakaia. The water is carried to a point near Paia where it
is distributed for the irrig%a,tion 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 & maximum carrying capacity of 145 million gallons per day; it is the
most important of the Eagt Maui Irrigation Co.’s ditches. Xoolau ditch proper
is about 8 miles long a,nd has a carrying capacity of about 100 million gallons
per day.

Discharge measurements of Koolau ditch at Nahiku weir, near Nahiku, Maui,
uring the year ending June 30, 1923

[Made by John McCombs]
. Discharge
Date heig%t
(feet) | Second- gﬂ}ggg
feet
i per day
RS . ’

Sept. 17_____. e mmmmmmmmammm—m—m—m——————————— 0. 52 16.5 10.7
ADr. 10._ e fomsacmecemescemcaoceacmemeeaacmmnemam—n .94 39 26.5
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Discharge, in million gallons per day, of Koolaw ditch at Nahiku weir, near Nahiku,
Maui, for the year ending June 30, 1923

Pav July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. [ May | June
) 4.5 3.8 4.9 6.6 181 | 28 6.6 17.4 | 14.2 38 24
2o 4.3 4.1 5.1 6.8] 156 | 23 6.6 16.0] 13.2 36 18.5
2 4.5 | 15.3 61| 20 15,3 | 24 9.5] 142 15.6 28 17.8
L, 4.5| 10.3 5.4( 189 21 23 9.3 13.2| 184 32 23
SR 4.5 6.8 81| 28 34 21 93] 19.3| 13.2 32 28 18.5
[, 4.3 6.1 6.8 28 36 189 ( 101, 23 13.6 24 15.6
[ R 4.1 59| 10.7] 26 36 18,1 9.3 21 15.0 30 14.6
- S, 411 14.2 7.3 19.2] 32 16.7 93] 19.9| 34 36 13.6
[ SR, 43, 26 1411 15.0| 28 15.6 1 13.0| 22 34 28 12.6
100 43| 28 34 12.6 | 28 14.6 | 19.4| 38 30 26 iL.6
| 5 D 43 B 32 1L3 1 26 13.9] 16.2 ) 30 21 34 16 11.0
12 - 41| A 22 10.1 26 13.9 | 32 23 18.9 32 1.6
13 et 3.8| 16.3| 16.7 9.3 32 132 26 2 16.4 26 12.6
) 3.8 120 1229 8.7 28 123 | 24 19.6 | 14.6 30 24
| 3.4 9.81 16,0 122 28 1.6 | 13.6 | 18.5 13.9 26 21
S 3.4 9.3 12,0 19.6 | 34 1.0 14.2| 187 13.9 2 24
D Y (R 3.2 81| 1.7 10.7| 30 10.4| 26 14.6 | 13.2 24 30
18, e 3.2 841 1051 13.9| 28 9.8 24 13.2 | 12.6 36 22
19 it 3.4| 156 17.8 | 1.0 32 9.3 | 24 18.0 | 1.6 38 17.8
7 R, 32| 107 17.8| 9.5| 28 9.0 22 21 1.0 36 22 15.6
2 D 3.0 871 13.9 93! 26 871 12.3| 20 10.1 14.6
22 e eeeeeem 3.4 7.91 1.6 | 32 24 8.1 10.7 ] 17.4 | 156.2 15.3
. T, 3.0 7.3 104 30 23 7.9 9.3 36 30 15.0
b 4.3 7.3 9.3 | 32 22 7.6 9.0 23 28 24 12.9
P S 5.5 6.6 84| 26 30 7.3 9.3 181 30 I 34 12.6
. T 5.9 6.1 79| 24 34 7.3 56! 19.6 ] 28 30 12.9
b7 (R 4.7 6.1 7.6 18.9 34 6.8 3.5 17.8 ] 36 28 12.6
- T 6.3 5.6 7.1 19.2 | 30 6.6 2.6 | 16.4] 32 24 12.9
20, eeeee 4.5 6.1 6.6 30 26 6.3 13.0 [ccee-a- 24 J 22 15.0
L . 4.1 5.6 6.1 189 24 6.1 18.9 |...._.. 21 26 12.9
;) I —— 4.1 5.1 jewmmann 185 oo 6.1 | 189 (... .. - H R 28 |aeeenea

Nore.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
height record, by comparison with flow ¢f Koolau ditch at Keanae.

Monthly discharge of Koolaw ditch at Nahiku weir, near Nahiku, Maui, for the

year ending June 30, 1923

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

July... 6.3 3.0 4.13 6.39 128 398
August 28 3.8 10.8 16.7 334 1,030
September . 34 4.9 12.2 18.9 367 1,120
October. 32 6.6 17.9 27.7 556 1, 700
November. . 36 15.3 27.6 42.7 829 2, 540
December. 28 6.1 12.8 19.8 396 1,220
January. 32 2.6 4.1 218 438 1, 340
February.. 38 13.2| 20.4 3L6 570 1,750
March. 36 10.1 20.3 3L4 629 1,930
April - 38 29.8 46.1 805 2, 740
May. 23.5 36.4 728 2,240
June. 30 1.0 16.5 25.5 496 1, 520
The year. 38 2.6 17.4 26.9 6,370 19, 500

WAIOHUE STREAM NEAR NAHIKU, MAUL

LocaTion.—200 feet aboveKoolau ditch intake, 300 feet above ditch trail, 4 miles
southwest of Nahiku post office, and 5 miles east of Upper Keanae.
Recorps AvAILABLE.—OQctober 9, 1921, to June 30, 1923.
Gage.—Stevens continuous water-stage recorder.
DisCcHARGE MEASUREMENTS.—Made by wading.
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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 sub-
jeet 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 discharge recorded during year, about 525
million gallons per ddy or 812 second-feet at 2.35 p. m. January 14 (gage
height, 5.50 feet); mi‘nimum discharge recorded, 1.9 million gallons per day
or 2.9 second-feet, for several hours July 15-23 (gage height, 0.55 foot).

1921~1923: Maximum discharge recorded, about 630 million gallons per
day or 975 second-feet, at 3 a. m. December 13, 1921; minimum discharge
recorded July 15-23, 1922.

Diversions.—None abové station.

RequLraTioN.—None.

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

UriLizaTioN.—Ordinary flow diverted into Koolau diteh for irrigation of sugar
eane, '

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 2.5 /and 30 million gallons per day; extended above 30
million gallons per day and subject to considerable error at high stages.
Operation of water-sthge 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 for ordinary
stages; high-stage re#ords subject to error and should be used with caution.

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

| [Made by John McCombs]
; Discharge Discharge
Dat hG?glft | Dat: h(o?iakglft
ate e1g) » ato
(foet) | Secong- | Million (foet) | Second- | Million
I Teet ga'lons feet gallons
' per day per day
105 . 11,3 7.3 || Jan.9...... 0.74 43 2.8
89| 7o 4.5 | Apr.10e._. .98 10.7 6.9
[

T
s Discredited owing to unmeasprsble inflow between gage and measuring section.

Discharge, in million gallbns per day, of Waiohue Stream near Nahiku, Maus, for
| the year ending June 30, 1923

Day July | Aug. | Bept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
24| 21|, 24| 37| 83| 70| 27| 61| 40) 21 72| 56
23| 24|/ 27| 39| 48( 61| 30| 68| 40| 1L4| 72| 5.3
23| 63| 26| 96| 48| 58| 36| 63| 45| 68| 87| 53
23| 311 31| 81| 74| 53| 33| 50| 42| 10.6| 66| 7.5
23| 25| 37| 83| 2 47 32| 48| 38| 70| 75| &8
22| 24| 30] 72| 31 46| 34| 47| 41} 62| 99| 51
22| 27| 47| 70| 28 45| 34| 45| 46| 192] 66| 50
21| 62| 31| 56| 34 42| 34| 42| 165| 99| 61| 47
23| 85| 34) 50| 80| 40| 34| 83| 113| 66| 56| 46
21| 65 30 50 70| 39| 53| 28 6.1 62| 53| 44
23| 74| 84| 48| 81! 38| 12| 56 53| 140| 50| 42
21| 52| 44| 46| 74| 38| 86 50| 51| 72| 47| 42
21| 33|' 36| 44| 1L9o| 39| 37 51| 61| 64| 46| 46
20| 30| 32| 42| 72| 35|17 45| 50| 85| 42| 7.9
20| 29| 54| 63| 74| 3.4|106 44| 50| 61| 42| &8
20| 29| 41| 66| 98| 33| 169] 42| 50 68| 51| 70
20| 27| 41| 44| 68| 32| 9 40| 47| 1001 61} 72
20| 31| 68| 64| 66| 32| 92 39| 46| 20 56] 51
20| &8 61| 45| 74| 31| & 7.6 46| 13.5| 50| 47
19| 32| 59| 42| 59| 30| 5 57| 45| 125] 45| 45
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Discharge, in million gallons per day, of Waichue Stream near Nahiku, Maui, for
the year ending June 30, 1923—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
L9 3.0 4.8 4.2 6.1 3.0 18.3 7.2 4.4 7.0 4.7 4.5
2.1 2.9 45| 46 5.3 2.8 14.0 4.8 6.2 85 6.6 4.7
2.0 2.8 4.2 9.2 5.0 2.7 10.6] 21 18.3 6.2 5.9 4.6
2.3 2.8 4.1 8.3 4.8 2.7 8.9 46! 9.1 6.2 53 4.4
3.0 2.7 4.0 58| 44 2.7 7.8 42| 10.1 59 10.0 4.4
2.6 2.6 3.8 5.8 13.2 2.7 7.6 4.2 7.0 13.5 5.8 4.6
2.5 2.6 3.9 50 6.2 2.7 8.0 4.6 22 42 568 45
2.9 2.6 3.7 5.7 5.6 2.6 7.6 4.4 7.2 6.4 5.6 4,7
2.3 3.0 3.5 9.2 53 2.6 7.0 joooeo 59 9.5 5.6 5.4
2.2 2.6 3.4 5.1 50 2.6 LI 38 F 56| 1L3 6.1 4.5
2.2 2.5 | ... 5.6 {-ooona 2.6 74 [ ois 18.4 [ oen 6.4 | coauan

Monthly discharge of Waiohue Stream mnear Nahiku, Mausi, for the year ending
June 30, 1923

Discharge Total run-off
Month Million gallons per day

Second- | prpyion
feet Acre-feet

(mesn) gallons

Maximum | Minimum | Mean
3.0 1.9 2.22 3.43 68.9 211
8.5 2.1, 3.62 5.60 112

30 2.4 4.95 7.66 149 456
46 3.7 7.18 1.1 223 683
44 4.8 111 17.2 332 1,020
7.0 2.6 3.65 5,65 113 347
127 2,7 26.56 41.0 822 2,520
28 3.9 6.85 10.6 192 589
22 3.8 7.26 11.2 225 691
42 5.8 10.8 16.7 326 904
10.0 4.2 6.04 9.35 187 575
7.9 4.2 5.16 7.98 156 475
127 1.9 7.96 123 2, 900 8, 900

WEST KOPILIULA STREAM NEAR KEANAE, MAUI

LocaTron.—600 feet above Koolau ditch crossing and highway bridge, 434 miles
by trail east of Upper Keanae, and 7 miles east of Keanae post office.
Recorps avaiLaBLe.—January 3, 1914, to September 17, 1917, and October 1,

1921, to June 30, 1923.

Gaee.—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
with 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 discharge recorded during year, 1,640
million gallons per day or 2,540 second-feet, at 2.30 p. m. January 14 (gage
height, 7.54 feet); minimum discharge recorded, 1.4 million gallons per day
or 2.2 second-feet, for several hours July 15-21, 30, and August 1 and 2
(gage height, 1.15 feet).

1914-1917; 1921-1923: Maximum discharge recorded, about 2,000 million
gallons per day or 3,090 second-feet, at 5.30 a. m. January 18, 1916 (gage
height, 9.25 feet); minimum discharge recorded, 0.6 million gallons per day
or 0.9 second-foot, September 15-17, 1917 (gage height, 0.6 foot).
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Diversions.—None,

RegurarioNn.—None.

OBsEcT OF sTATION.—To determine amount of water diverted into Koolau
ditch in connection with Territorial water license to diteh company.

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

Accuracy.—Stage-discharge relation changed slightly for low stages during flood
of January 14. Two rating curves used well defined between 2 and 700
million gallons per day. Operation of water-stage recorder satisfactory
except during October and May. 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 intervaly of the day. Records good except those estimated
which are fair.

Discharge measurements of West Kopiliula Stream near Keanae, M aui, during the
year ending June 30, 1923

{Made by John McCombs]
Discharge
Dat ' Hary
ate eight a3

(feet) | Second- | Million

feot | gadloms

, per day
Bept. 17 . e e mammmemmmmmamemmmemamnman . 1 4.7 3.0
Jan.9_ .. .. ___.. 1.47 5.3 3.4
Apr. 10 - e me e e mmcamememmm—m e mm e e——n 1.79 11.8 7.6

Disoha}‘ge, in million gallons per day, of West Kopiliula Stream near Keanae,
Mauz, for the year ending June 30, 1923

‘ ‘
Day July | Aug. | Sept. | Oct. | Nov. - Dec. | Jan. [ Feb. | Mar. | Apr. | May | June
i I
22| 16| 18| 28 61| 23| 50| 3.2 142 17| 128
22| 1.8 §'2 3.5|t 43! 4.6| 26| 47| 3.2 42 12.9 7.3
2.2| 47 1| 35 50| 85| 43| 3.4 13.0| 13.0 7.1
21| 24 g 7| 14.5] 153 44| 47] 3.9| 66| 16.0| 84 8.2
21| 1.9 .6 | 21 77 41| 32 3.8( 32| 126 5.2
1.9 19| 24| 12.7|1n 39| 30| 34{ 36| 91 4.5
20| 24| 42| 10.6| 86 3.8| 32! 32| 51| 46 4.1
1.9 59 26 60103 3.6 35| 3.1/104 26 3.9
21| 82| 155| 42| 123 3.4| 52 22 |14 10.4 3.4
1.8 84| & 3.7 85| 3.4 9.4] 66 | 61 81| 65| 33
1.9 14.3| 2 3.5| 87| 3.2| 59 9.8 14.2| 20 3.2
1.8 63| 7.8| 33! 85| 3.2(225 62| 97| 10.2 3.6
1.7 30| 53| 32| 141| 34| 7 62| 7.0 6.5 4.5
1.6 2.6' 36| 30| 93| 20(463 41 52| 81 8.1
1.6 25| 56| 13.1| 10.8| 2.8 448 36| 66| 52 5.0
!
1.6 24 3.4| 22 26 2.7 59 3.2| 07 4.7 9.5
1.5| 22| 33| 44) 123] 26358 3.1 84| 7.8 12.8
1.6 2.6 1.5 48! 85| 2628 2.91 70} 170} 4.6 6.0
1.7 50| ‘70| 36| 81| 25| 88 7.8| 57| 11.8 4.7
1.6 26| 55| 33, 62| 2415 85| 4.7 10.4 41
1.6 22| 38( 33| 62| 241{ 5 61| 41| 54 3.9
.8 23| 3.4 5.2 23| 30 3.4| 11.8] 661 6.3
1.6 21| 3.2 48| 23| 13.0| 31 51 4.7 . 4.1
20| 22| 3.0 44| 22| 04| 48| 35 4.5 3.4
271 1.9 .29 95 2.3 88| 3.9] 185| 61| 36 3.4
25| 19| 28119 29 24| 84| 52| 104 48 1.0 3.6
1.8 1.9 3.0 9.8 22| 7.8 471 39 58 10.1 3.4
241 19| 28 65| 21| 68| 38| 151| 152 7.3 3.4
1.6 24| 26 [ 54| 21| 62| 84| 154{ 5.7 3.9
1.5 1.9] 24 | 48| 23| 81 6.8! 31 |- 9.4 3.1
17 n8 ...y .. 21| 72l 109 |....... 15.2 |occeeen

—Braced figures sh dMN% for periods indicated; estimated, because of lack of gage-
helght record by comparison witg est Wailuaiki Streams. ’
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Monihly discharge of West Kopiliula Stream near Keanae, Maui, for the year ending
June 30, 1923

Discharge Total run-off
Month ilki
ont. Million gallons per day Second- Miltion
feet gallons Acre-feet
Masimum | Minimum | Mean | (mean)
1.5 1.88 2,91 58.3 179
1.6 3.39 5.25 105 323
1.8 7.57 1.7 227 697
2.8 12.0 18.6 372 1,140
____________ 2.1 37.3 723 2,
2.1 3.07 4,75 95.3
2.3 77.8 120 2,410 7,400
2.9 8.49 13.1 238
3.2 23.4 36.2 725 2, 230
4.5 20.7 32.0 621 1,910
____________ 8.65 13.4 268 8
3.1 5,33 8.25 160 491
L5 16. 4 25.4 6, 000 18, 400

EAST WAILUAIKI STREAM NEAR KEANAE, MAUI

LocaTrioN.—1,000 feet above Koolau diteh crossing and trail, 334 miles east of
Upper Keanae, and 614 miles east of Keanae post office.

REecorps AvarLaBLE.—December 21, 1913, to October 23, 1917, and July 1, 1922,
to June 30, 1923. Fragmentary unpublished record, October 21, 1921, to
June 30, 1922.

Gaee.—Stevens continuous water-stage recorder; used at both old and new
stations except for period December 21, 1913, to April 17, 1914, when Friez
recorder was operated. Station was reestablished on October 21, 1921, at
old location; flood of December 24, 1921, destroyed station and shifted
channel; station moved upstream a short distance on April 25, 1922; land-
slide on May 1, 1922, demolished shelter; shelter repaired and recorder
reinstalled July 9, 1922.

DisCHARGE MEASUREMENTS.—Made by wading 1,000 feet below gage near ditch
intake or from footbridge 100 feet above ditch intake.

CHANNEL AND coNTROL.—Recorder operates in pool at foot of 10-foot falls.
Left bank steep and high; right hank sloping and may be subject to overflow
at extremely high stages. Control composed of boulders; shifts occasion-
ally.

EXTREMES OF DISCHARGE.—Maximum discharge during year, estimated 1,500
million gallons per day or 2,300 second-feet, at 2.30 p. m. January 14 (gage
height, 7.50 feet); at this stage the float wire became disengaged from float
wheel and a higher stage may have occurred, although by time comparison
with flow of adjacent streams it is probable that the crest stage was not much
higher. Minimum discharge recorded, 1.0 million gallons per day or 1.6
second-feet, from 11 p. m. August 1 to 1 a. m. August 2 (gage height, 0.37
foot).

1913-1917; 1922-23: Maximum discharge from extension of rating curve,
1,900 million gallons per day or 2,940 second-feet, at 8 a. m. January 18, 1916
(gage height, 8.35 feet) ; minimum discharge recorded, 1.0 million gallons per
day or 1.6 second-feet, October 22 and 23, 1917 (gage height, 0.5 foot) and
from 11 p. m. August 1 to 1 a. m. August 2, 1922 (gage height, 0.37 foot).

Flood of December 24, 1921, may have been the highest on record but
owing to destruction of station and loss of recorder no data is available for
determining the crest discharge.

DiversioNns.—None above station.

~
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ReguraTioN.—None, 1'
OsJECT OF sTATION.—To0 détermine amount of water diverted into Koolau ditch
in connection with Territorial water license to ditch company.
Urtuization.—Ordinary flow is diverted into Koolau ditch for irrigation of
sugar cane. | ,
Accuracy.—Stage-discharge relation changed by flood of January 14. Rating
curve used prior to that date, well defined between 2 and 15 million gallons
per day; curve used after that date, well defined between 2.5 and 175 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. Rec-
ords good for ordinany stages when recorder operated properly; estimated
records and high—stageirecords uncertain.
Discharge measuremenis of East Wailuaiki Siream near Keanae, Maus, during the
iyear ending June 30, 1923
|

Discharge
Dat IMade b lgiaggﬁt
ate ade by— .
(feét) | Second- g‘flﬁgg
! feot
: per day
J
Sept. 17 | John McCombs L - 0.85 6.3 4.1
Apr. 11 | M. H. Carson - 1.46 20.1 13.00

Discharge, in million gallons per day, of East Wailuaiki Stream near Keanae, Maui,
for the year ending June 30, 1923

Day July | Aug. Se¢t. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
L1 ! 31| 66| 1.6 L6 5.7 155 124
1.7 ! 6.3| 68| 77| 2.2 5.4 15.5 8.4
12.0 ! 94 6.2 89 28 5.6 1441 10.3
2.8 i 53 27 7.6 | 110 10.4 |} 40 9.9 10.7
14| 1.6 el,:s 62 |181 62| 33| 7 5.7 13.1 7.8
1.6 : 35 5.6 3.2 5.9 20 6.7
24l | | 28 52| 3.7 7.3 9.2] 61
) | 12.9 (3160 46| 50 92 30 8.4 5.0
L4 X 8.0 441 13.8 128 7.8 5.6
1.3 ! 6.0 40| 23 56 7.2 5.0
1.4 ! 4.9 3.6| 91 17.8 | 28 6.7 5.0
13|l A 4.2 || 5 3.7 | 442 1L5] 1.8 6.4 5.8
1.3 4 3.6 45171 84| 02| 60 7.5
1.2 i 3.2 3.2 19 7.2] 10.4| 57| 1.5
L1 43 2.9 67| 79| 59 8.1

i

11 i 55 2.8 153 72| %2| 150
1.1 ! 6.4 2.6 10.7] 125| 92| 182
1.2 3 7.5 2.5 Hagg 8.1 23 7.8 8.4
1.3 4.8l g 2.3 63| 1565| 7.0 7.1
11 14.3] 3.8 2.2 55| 13.4| 7.0 6.3
11 121 8.7 2.0 10.4| 120 9.9 81 6.0.
1.3 i 21216 1.9 7.2 9.2 | 13.2| 1L6
111} 38 .31 40 1.8 41 7.8 | 10.7 6. 6.
1.6 .71 29 1.8 8.3 1 40 7.6 10.7 5.5
5.3 .11 20 |219 1.8 6.6 83| 4 5.2:
3.1 L0 21 83 2.2 7.5 50 14.4 i
1.3 .8 | 116 27 1.6 |7 18 8.1 35 12.4 52
2.1 .6 10.8] 129| 1.8 6.5 18.2] 9.9 5.2
12 i .21 17.81 10.2| L5 [eeem--- 60 188 | 8.4 6.0
L1t 27 0 771 87| L8] |- 32 12.4 o
1.2 ‘ 8.2 028 Y PN | R AR 17.8 foeeme.

NoTE.—Braced figures show m discharge for periods indicated; estimated, because of lack of gage--
height record, by comparison with/flow of West Wailuaiki and West Kopiliula Streams.



106 SURFACE WATER SUPPLY OF HAWAITI, 1922-1923

Monthly discharge of East Wailuaiki Stream near Keanae, Maui, for the year
ending June 30, 1923

| Discharge Total run-oft
Month { . Million gallons per day
| Second- | wrinjon
feet Acre-feet
(mean) gallons
Maximum | Minimum | Mean
11 1. 50 2.32 46.4 143
1.1 7.23 11.2 224 688
............ 18.8 29.1 564 1,730
3.1 26.8 415 830 2, 550
5.8 5.9 8.9 1,650 5,050
L5 3.73 577 116 366
1.6 153 237 4,740 14, 600
............ 13.6 21.0 380 1,170
54| 202 452 906 | 2780
7.2 23.2 36.9 696 2,140
57 11.3 17.5 351 1,080
4.7 7.78 12.0 233 716
1.1 29.4 45.5 | 10,700 33,000

WEST WAILUAIKI STREAM NEAR KEANAE, MAUI

LocaTtion.—500 feet above Koolau ditch crossing and trail bridge, 3 miles east
of Upper Keanae, and 5% miles east of Keanae post office.

REcORDS AvAILABLE.—January 1, 1914, to October 22, 1917, and November 1,
1921, to June 30, 1923.

GaceE.—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 during year, from water-stage re-
corder, 13.75 feet at 1.45 p. m. January 14. At this stage the recorder
float-wire became disengaged from float wheel. A careful examination of
floodmarks by the hydrographer when the recorder was next inspected on
February 20 indicated that the crest stage of the flood was actually very close
to 13.5 feet. The discrepancy between the elevation of the floodmarks and
the pencil gage height can probably be accounted for by ‘ ereeping’’ of the
float wire resulting from surge which must have been quite pronounced before
and at the peak of the rise. On February 20 it was impossible to check
this apparent discrepancy since the relation between pencil and staff gage
was entirely destroyed when the float wire became disengaged from the
float wheel. A crest stage of 13.5 feet has therefore been accepted as cor-
rect, the corresponding discharge being estimated at 4,500 million gallons
per day or 6,960 second-feet. Minimum discharge recorded, 0.3 million
gallons per day or 0.45 second-foot, from noon to 1 p. m. July 26 (gage height,
0.44 foot).

1914-1917; 1921-1923: Maximum and minimum discharge recorded,
same as above for 1922-1923.

DiveErsions.—None above station.

ReeuraTiON.—None,

OssEecT oF sTaTION.—To determine amount of water diverted into Koolau ditch
in connection with Territorial water license to ditch company.
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UTtiLizaTioN.—Ordinary flow is diverted into Koolau ditch for irrigation of sugar
cane. ‘ '

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined below 30 million gallons per day; fairly well defined between
30 and 500 million gallons per day; extended for higher stages. Operation
of water-stage recorder satisfactory except during January and February.
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 sthge, by averaging discharge for intervals of the day.
Records good below 500 million gallons per day; high-stage records
uncertain; estimated records fair.

Discharge measurements oj" West Wailuaiki Stream near Keanae, Maui, during
the year ending June 30, 1928

| [Made by John McCombs]
Discharge
Dat: hG'aglft
ate eig] :
(teot) | Second- | JEIlICR

) feet per day
NOV. B e cameccmcem e —mm— e emeaesemac—emmmoema~—nmen] 0.89 6.2 4.0
Jan, 10.c.cuuan 1.70 35. 5 23.1
Apr.12.. 1.35 -20.3 13.1

Discharge, in million, gallonis per day, of West Wailuaiki Stream near Keanae, Maui,
for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
13| o5 13| 42| 58| s1| 22 58|12 | 12| 14.5
12| 13| 22| 64| 53| 65| 3.2 55| 51 | 15| 86
12| 65 ﬁo 64 57! 68 21 89| 171 151 1L2
10| a1| 43| 26 | 25 62| 10.2 139 21 | 106 104
14| u7| 73| 40 {117 55| 51|} 6 61| 16.6| 95| 18
9 16| 45| 2 |1m 51| 4.5 60| 11| 2 6.4
ro| 30| 'ro| 19.8]15 50| 49 71| T8 20| &7
0| e9] 48| 111132 46| 55 43 | 30 79| 54
17| 150| 29 7.8| 17.6| 44| 132 211 | 128 7.9| 49
10| 167|185 65| 1.3} 41| 163 74 | 102 67| 45
12] 3 | 8 58| 12| 3.9|ne 19.4| 35 60| 4.4
10| 18.8| 16.4| 51| 181| 3.7 882 128 4.3 54| 53
7| 60| 1L1| 48| 23 49|15 26| 102] 50| 68
8| 48| 78| 4.4 154{ 37 " 7.6] 10.8| 46| 88
.8 4.2] 106| 30 | 155]| 3.4 wr7| 81| 45| 71
6| 40| 64| 3¢ | 42 3.3 12| 73] 13| 12
6| 36| .60 7" 17.7] 3.0 15| 04| 80| 186
Lo 41| @1 7.9 19| 219 04| 194, 60| 92
15| 96| 140| 57| 11| 2760 74| 6| 58| 7.0
8| 49| lo6| 49| s8| 27 64| 128| 58| 62
.6| 39| 73! 48| 90| 25 10.7] &85! 86! 71| &7
‘9| 35| 60156 74| 2.2 71| 18.0] 88| 10.6 150
4| 30| 51| 2 67 2.1 43 | 104 6s| 82| 70
13| 30| 46| 17.9| 61| 21 9.2 | 35 62] 94| 58
21| 24| 41| 157184 2.2 6.8 25 7.1 45 51
32| 21 ia.s ‘1.1 53 3.0 76| 41| 81 | 169]| 53
Lo| Lol l49| 100] 196] 21|12 86| 68 | 50 | 153! 50
20| 19| (39| 81| 106] 19 67| 22 | 17| o8] 49
8| 30| '3.3| 2] 84| 18 7| 17.1| 84 58
6 19| 'so| 68| 7.8 -2.4 35 | 150] 4.8
| US| 67|l 21 e 2 s

Nore.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage~
height record, by comparison with flow of East Wailuaiki and West Kopiliula Streams.
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Monthly discharge of West Wailuaiki Stream near Keanae, Maui, for the year ending
June 30, 1923

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

July.. 3.2 0.4 L10 L70 34.2 105
August .5 5.72 8,85 177 544
September. 155 L3 14.2 22.0 426 1,310
ctober. 156 4.2 192 29.7 596 1,830
November. 184 5.3 37.6 58.2 | 1,130 3,460
December. 81 1.8 amn 5,74 115 353
January. 2.2 111 172 3,440 10, 600
February 12.1 18.7 340 1,040
March 211 5.5 33.8 52.3 1,050 3,220
April 122 6.2 23.9 37.0 716 2, 200
ay. 45 4.5 11.2 17.3 1,070
June. caun 18.6 4.4 7.72 11.9 232 711
The year. .4 23.5 36,4 8, 590 286, 400

EAST WAILUANUI STREAM NEAR KEANAE, MAUI

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

RECORDS AVAILABLE.—November 23, 1921, to June 30, 1923. For station 500
feet upstream, January 1, 1914, to October 24, 1917.

Gage.—Stevens continuous water-stage recorder.

DiscaARGE MEASUREMENTS.—Made by wading just above ditch mtake or from
suspension footbridge 500 feet above gage.

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 discharge recorded during year, about
590 million gallons per day or 913 second-feet, at 2.45 p. m. January 14 (gage
height, 4.66 feet); minimum discharge recorded, 0.2 million gallons per day
or 0.3 second-foot, for several hours July 16, 17, 20, and 21 (gage height,
0.30 foot).

1921-1923: Maximum discharge recorded, from extension of rating curve,
715 million gallons per day or 1,110 second-feet, at 1.30 a. m. December 13,
1921 (gage height, 5.30 feet); minimum discharge recorded in July, 1922.

Diversions.—None above station.

RegunarioN.—None.

OBsECT OF STATION.~To0 determine amount of water diverted into Koolau ditch
in connection with Territorial water licensg to ditch company.

UriLizatioN.~Ordinary flow diverted into Kiolau diteh for irrigation of sugar
cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 20 million gallons per day; extension above that quantity subject
to error. Operation of water-stage recorder satisfactory except during De-
cember and part of January. 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 good except those for high stages and those
estimated.
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Discharge measurements lof East Wailuanui Stream near Keanae, Maui, during the

year ending June 30, 1923

[Made by John McCombs]
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EKOOLAU DITCH NEAR KEANAE, MAUI

LocaTroN.—35 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; 1923.

Gaee.—Stevens continuous water-stage recorder installed November 4, 1922.
Gurley printing recorder used June 23 to November 3, 1922; Friez recorder
used November 2, 1917, to June 23, 1922. 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.

CuANNEL AND coNTROL.—Concrete-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 discharge recorded during year, about
147 million gallons per day or 227 second-feet, at 3.30 p. m. April 9 (gage
height, 5.51 feet); minimum discharge recorded, 1.4 million gallons per day
or 2.2 second-feet, from 10 a. m. to noen January 30 (gage height, 0.39 foot).

1910-1912; 1917-1923: Maximum discharge recorded, 175 million gallons
per day or 271 second-feet, at 7.15 p. m. January 4, 1922 (gage height,
6.36 feet). Ditch occasionally dry when gates are closed.

Diversions.—None near station except spillways.

RecuLaTioN.—BYy gates at intervals. }

OBJECT 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 changed January 23 when ditch was cleaned.
Rating curves well defined. Operation of water-stage recorders unsatis-
factory. Daily discharge, July 1 to November 3, ascertained by applying to
rating table mean daily gage height obtained by averaging hourly printed
gage heights or, for days of considerable fluctuation in stage, by averaging
discharge for hourly intervals of the day; discharge for remainder of year
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 irregular intervals of the day. Records
good except those estimated which are fair.

For description of ditch see under Koolau ditch at Nahiku weir, near Nahiku,
Maui.

Discharge measurements of Koolau ditch near Keanae, Maui, during the year
ending June 30, 1923

[Made by John McCombs]
Discharge Discharge
D hGiag.I;t Dat hctia t
ate 0ig : " ) €]

(feet) | Second- |- 2&11}23: . (foot) Sefcoz;d— . %ﬁg&? :
feet per day G per day
Sept. 19........_.. 3.25 11| - 72| Jan, 1R 2.40 69 44.5

Nov. 23 ecaaanen 2.87 92 59 || Aproi2.cecceenoonn 3.78 140 91
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Discharge, in millton g}zllons per day, of Koolau ditch near Keanae, Mauz, for the
year ending June 30, 1923

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

I } 60 79 17.6 8.0 47 88 81 90
3 16 43 64 22 7.8 45 70 95 65
) 49 | 65 54 7.3 61 89 { 108 68
32 ! J 75| 64 51 7.5 64 | 102 84 88
18.5 93| 57 30 36 45| 102 3 66
S U G g | 14| 8t 28 50 48 82| 108 56
24 115 | 51 34 47 56 91 78 50
7 114 | 45 37 45 19 | 101 68 47
89 97| 42 61 120 102 65 45
93 89 [ 39 80 | 116 112 80 59 42
98 il gll 34 87| 36 62 89 95| 105 56 39
! 96 | 33 99 72 76 86 53 45
! 104 | 41 91 79 85 84 47 56
' 32 80 59 53 96 45 86
46 : 93| 28 9.9 | 52 58 4 45 75

126 | 27 21 47 73 65 67

106 | 26 {110 45 62 84 78
52 41 92 | 26 83 42 56 | 104 64 75

H 94| 24 78 70 50 97 59

L a5 78] 28 28 86 42 94 56

! 781 21 2.8 85

;’ 67 | 21 2.2 84

M 62| 18.7 2.0 84

: 571 17.6 2.0 8

89| 17.6 | 2.0 99
45

10 ft 2410y 8| 8| 187]| 1.8 94

i 82| 17.6 | 2.0 95

i 85 | 16.4 1.8 78

! 73| 14.2| 2.0 71

k 65 | 14.2 4.0 90
.............. 14.2 7.5 102 jcevmuan

NorEg.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-~

height record, by comparison with flow of this dit
tained from twice-daily staff gage readings furnished by East Maui Irrigation Co.

at Nahiku weir. Discharge Dec. 14 to Jan. 7 ascer-

Monthly discharge of Kbolau ditch near Keanae, Maut, for the year ending June

30, 1923

. . Discharge Total run-oft

Month Million gallons per day
Second- Million
feet gallons Acre-feet
. Maximum | Minimum | Mean | (Ree)

12.8 19.8 396 1,220
37.8 58.5| 1,170 3600
40.9 63.3 1,230 3,770
5.5 92.1| 1840 5, 660
86.0 133 2, 580 7,920
33.7 52.1| 1040 3210
35.7 55.2 1,110 3,400
56.4 87.3 1; 580 4, 850
73.9 114 2, 290 7,030
88.3 137 2, 650 8,130
75.1 116 2, 330 7,140
58.1 89.9 1,740 5,350
The year-- . oeeeoeeen-. R 126 1.8 54.7 84.6 20, 000 61,300

HEONOMARU STREAM AT HAIKU-UKA BOUNDARY, KEAR KAILITL], MAUI
LocaTion.—At end of Haiku-uka boundary line trail and 8 miles east of Kailiili.

REcorps avaiLaBLE.—Qctober 9, 1919, to June 30, 1923.

Gage.—Stevens continuous water-stage recorder. .
DiscHARGE MBEASUREMENTS.—Made from suspension footbridge or by wading.
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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 2-man boulders; subject to shifts.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
1,290 million gallons per day or 2,000 second-feet, at 2.45 p. m. January 14
(gage height, 9.93 feet); minimum discharge recorded, 0.15 million gallons
per day or 0.25 second-foot, from 11 a. m. to 1 p. m. July 8 and 5 to 6 p. m.
July 17 (gage height, 0.57 foot).

1919-1923: Maximum discharge recorded on January 14, 1923; minimum
discharge recorded, 0.03 million gallons per day or 0.05 second-foot, at 10
a. m. April 3 and noon April 5, 1920 (gage height, 0.28 foot).

Diversions.—None.

RuquLaTION.—None.

OByECcT OF sTATION.—To0 determine discharge of stream at boundary between
fee simple land above and Territorial lands below.

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

Accuracy.—Stage-discharge relation not permanent. Two rating curves used;
one, applicable July 1 to September 22 and November 7 to January 20, well
defined below 100 million gallons per day; the other, applicable September 11
to November 6 and January 21 to June 30, well defined below 5 million
gallons per day and fairly well defined up to 100 million gallons per day on
basis of form of other curves. Operation of water-stage recorder satisfac-
tory except during June. 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 averging discharge for
intervals of day. Records good for ordinary stages; high-stage records
subject to error.

Discharge measurements of Honomanw Stream at Haiku-uka boun.dary, near
Kailiili, Maui, during the year ending June 30, 1923

[Made by John Mc¢Combs]
Discharge .
Gage
Date £ i
heighs Miltion
(feet) | Swcomd- gallons
feet
per day
BeDt. 2l e e e v ——————————— 1.03 3.0 1.9
Nov., 21 ... D, .91 2.8 1.85
June 14 . e - .- .87 1.35 .9

Discharge, in million gallons per day, of Honomanu Stream at Hatku-uka bound-
ary, near Kailiili, Maui, for the year ending June 30, 1923

Day July | Aung. | Sept.| Oct. | Nov. | Dec. | Jan, | Feb, | Mar. | Apr. | May | June
0.2 0.2 0.6 0.6 0.5 1.1 0.2 1.4 L2 28 3.2, 2.7
.2 .30 LO0| 11 .4 n2| 27) vol 12] 4 | 34] 13
.2 2.9 1.2 30 .6 1.1 7.3 .9 169 3.3 3.6 1.6
.2 2.2 2.7 100! 18.2 1.0 2.5 .8 5.8 3.7 2.3 2.9
.2 .6 7.1 16.8( 67 .7 .9 .8 15 4.2 L5 L9
.2 .3 2.3 6.7| 78 1.1 .9 W7 13 1.6 1.9 1.0
.2 1.4 3.6 50 65 .8 1.1 .6 L7} 182 1.3 .8
.2 5.2 17 1.6| 16.8 .6 4.6 .6 108 8.4 1.8 .8
.27 11.0 9.6 1.1 4.5 .5 0.4 4 122 2.2 1.5 .8
.2 6.4 91 L1 2.9 .4 53 49 50 1.4 1.0 .6
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Discharge, in million gallons per day, of Honomanu Stream ot Haiku-uka bound-
ary, near Kailitli, Maui, for the year ending June 30, 1923—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.2 30 35 0.8 3.1 0.3 | 53 3.9 6.4 | 17.4 0.9 0.5
.6 6.1 8.0 1.2 4.5 .3 80 1.6 3.9 3.4 .8 .8
.3 1.9 2.9 .8 7.5 .61 41 2.1 2.3 1.6 T 1.2
.2 1.3 1.3 .6 5.0 .6 | 322 1.2 1.6 1.4 .6 *
22 1.0 26| 19.0 5.1 .3 | 304 1.0 1.6 L1 .6
.2 1.0 1.4 151 22 .3 46 .8 1.6 1.0 1.4
.2 .8 1.3 1.4 5.9 .3 | 242 .8 L5 1.2 1.9
.5 1.1 8.7 1.2 2.6 .3 140 i 1.8 2.0 L0
1.0 5.1 2.3 1.0 1.9 .3 39 L1 1.4 2.4 .8
.3 L7 6.2 .6 L7 .2 83 2.8 1.1 4.7 L1
.2 .8 4.8 .5 16 .21 13.2 1.6 .9 2.0 1.6 2.4
.2 .7 1.9 46 1.4 .2 8.2 L5 4.2 1.2 1.8 "
.2 .5 1.0 5.8 L0 .2 3.7 49| 32 1.0 1.9
.2 .4 1.0 3.2 .8 .2 2.7 4,41 1L1 .8 2.3
1.4 3.4 1.0 3.6 59 .2 2.1 2.1 4.0 1.1 17.3
2.1 1.7 .8 35 21 .8 1.7] 10.1 3.0] 156 3.1
R .8 1.2 1.1 5.3 .3 L5 3.7 23 4.1 3.0
2.2 .5 .8 .8 L9 .3 1.2 1.8 5.7 1.9 17
.7 L8 .5 L0 1.3 .2 L1, 2.0 2.3 1.8
.3 1,4 .4 7 L0 .2 Lo 1.4 8.3 3.6
.3 1.0 e R 3 O .2 1.0 10.0 4.2 | e

Nore.—Braced figure shows mean discharge f%r period indicated; estimated, because of lack of gage
height record, by comparison with flow at lower station on this stream.

Monthly discharge of Honomanu Stream at Haiku-uka boundary, near Kailiili, Maus,
for the year ending June 30, 1923

Discharge Total run-off
Month i
Million gallons per day Second- | nruion
feet gallons Acre-feet
Maximum | Minimum | Meap | (00081
0.2 0.45 0.70 14.0 43
.2 3.01 4. 66 93.3 286
.4 6. 80 10.5 626
.5 5.88 9.10 182 559
4 13.6 21.0 408 1,250
.2 .48 .74 15.0 46
.2 45.9 7.0 | 1,420 4,370
.6 4.85 7.50 136 417
.9 13.7 21.2 425 1, 300
.8 6.35 9,82 190 585
.6 2,36 3.65 73.2 225
____________ 1.92 2.97 51.7 177
.2 8.82 13.6 | 3,220 9, 880

HONOMANU STREAM NEAR KEANAE, MAUI

Locartion.—500 feet above Spretkels ditch intake and trail bridge and 6 miles
south of Keanae post office. '

RECORDS AVAILABLE.—November 15, 1913, to June 30, 1923.

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 cONTROL.—One 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 com-
posed of large boulders; fairly permanent.
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EXTREMES OF DISCHARGE.—Maximum discharge recorded during the year, about
1,170 million gallons per day or 1,810 second-feet, from 3 to 4.30 p. m.
January 14 (gage height, 8.73 feet); minimum diseharge recorded, 0.25
million gallons per day or 0.4 second-foot, for several hours December 24
and 25 (gage height, 0.52 foot).

1913-1923: Maximum recorded on January 14, 1923; minimum recorded,
0.17 million gallons per day or 0.26 second-foot, on July 14, 1920 (gage
height, 1.77 feet).

Diversions.—None.

RequraTioNn.—None.

OBsecT OF sTATION.—Data valuable in relation to Territorial water licenses to
ditch company.

Urinization.—Ordinary flow is diverted by Spreckels diteh for irrigation of
sugar cane.

Accuracy.—Stage-discharge relation not permanent. Two rating curves used;
one, applicable July 1 to January 14 and April 12 to June 17, well defined
below 500 million gallons per day; the other, applicable January 15 to
April 11 and June 18-30, fairly well defined below 500 million gallons per
day. Operation of water-stage recorder satisfactory. Daily discharge as-
certained 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 day. Records good.

Discharge measurements of Honomanu Stream near Keanae, Maui, during the
year ending June 30, 1923

[Made by John Mc¢Combs]
Discharge Discharge
D haseht Da Y
ate ig] i s te ght
(feet) | Second- | Million (feet) | Second- | Million
! feet | 8aloms feet | gollons
per day per day
1.7 24 15.5 Feb. 15, .. ... 0.90 3.3 2.1
.90 2.1 1.35 || Apr. 13 _____._.____ 1.7 4.7 3.1
105 3.9 25

Discharge, in million gallons per day, of Honomanu Stream near Keanae, Mauz,
for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May | June
0.4 0.6 0.8 1.6 2.0 2.4 0.5 2.3 3.9 42 7.2 7.4
.4 1.0 13 3.3 1.7 2.2 2.9 2.3 3.9 65 9.7 3.1
.4 7.9 1.3 56 2.0 21{ 1.6 2.0 32 8.0 9.2 5.5
4 3.0 521 33 31 1.9} 52 171 146 9.0 55 6.7
.5 1.0} 11.3) 36 1l 1.5 1.4 1.6 4.7 9.9 3.4 6.5
.4 .8 3.4 18.4 | 136 1.5 1.4 1.6 3.9 4.6 6.9 3.3
.4 3.0 6.7} 14.0] 123 13 2.2 1.6 52| 36 3.0 2.9
.41 139 2.4 5.5 41 1.1 5.4 1.5} 128 19.4 3.2 2.8
5123 26 3.6 9.9 1.0} 1681 30 146 6.2 3.0 2.8
.4 1581152 3.1 56 L9 1011119 64 4.4 2.1 2.5
o 46 85 2.3 5.7 .81 65 33 14,81 32 1.9 2.5
.6 10.4{ 17.3 3.1 7.4 .81 174 5.9 9.0 82 1.6 3.1
.6 2.4 6.7 20 161 1.4} 68 5.0 5.6 3.1 L5 5.5
.5 1.6 2.9 1.5 8.6 1.0 | 405 . 4.3 4.2 1.3 52
.4 1.4} 121 40 7.6 .81 425 3.0 4.3 2.3 1.4 55
.4 1.4 3.7] 33 38 7149 2.6 4.2 2.2 3.6 8.8
.4 1.2 2.9 3.9 10.8 .6 | 240 2.6 3.8 3.6 4.9 16.1
.6 1.4 25 3.9 4.7 .6 | 274 2.5 4.0 8,2 2.3 6.9
10! 10.7 8.6 2.6 3.9 .61128 1.8 3.5 6.3 2.3 4.8
.6 21| 16.0 1.9 3.1 .5] 180 1.7 3.0 8.4 2.4 3.5
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Discharge, in million gallons per day, of Honomanu Siream near Keanae, Maui,
for the year ending June 30, 1923—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June
0.4 1.2] 10.0 15 2.8 0.5 53 8.8 2.6 4.4 3.9 3.0
B 1.1 4.4 | 116 2.2 .4 19.8 6.0 15.9 2.8 5.2 8.4
.4 1.0 2.3) 21 1.6 .4 9.0} 30 63 2.8 3.7 6.7
.6 .9 1.9 10.8 L5 .3 6.21 12.7) 24 2.1 4.9 } 3.5
6.2 3.4 1.7} 10.8) 101 .3 4.7 7.1} 13.7 2.3 31 y
2.9 1.8 1.8 10.3| 3¢ 1.0 3.51 16.2 8.2 25 7.2 3.1
.9 1.0 2.4 441 115 .6 3.3 9.5, 83 9.6 6.1 2.8
2.2 .8 17 2.9 4.4 .5 2.6 591 147 58 3.2 3.4
.9 1.3 1.2 4.4 2.4 .4 2.4 58 5.8 3.4 4.4
.7 1.6 1.1 2.4 1.7 .4 2.3 4.2 19.9 6.5 4.0
.6 10 ... 2.2 0o .5 2.2 10,8 |oo-eons 9.5 | - ..

Nore.—Braced figures show mean discharge for ?eriods indicated; estimated, because of lack of gage-
height record, by comparison with records of flow of upper station on this stream.

Monthly discharge of Honomanu Stream near Keanae, Maui, for the year ending
June 30, 1923

Discharge Total run-off
Month Milli
ont. on gallons per day Second- on s
feet L@nﬁmons Acre-feet
Maximum | Minimum | Megn | (meaD)
6.2 0.4 0.84 1.30 26.1 80
46 .6 5,21 8.15 164 501
152 .8 13.3 20.6 399 1,220
116 L5 14.7 22.7 455 1,400
136 L5 4.6 38.1 737 2, 280
2.4 .3 .94 1. 45 20.0 89
425 .5 70.1 108 2,170 6, 670
119 L5 12.2 18.9 3 1, 050
146 2.6 21.9 33.9 879 2, 080
85 2.1 12.1 18.7 363 1, 110
31 1.3 5.19 8,03 161 494
16.1 2.8 4.94 7.64 148 455
425 .3 15.6 4.1 5, 680 17, 400

HAJPUAENA STREAM AT HAIKU.UKA BOUNDARY, NEAR KAILITLI, MAUI

LocaTion.—50 feet upstream from Haiku-uka boundary-line trail crossing and
734 miles by trail east of Kailiili.

REcorps AvaiLABLE.—June 3, 1922, to June 30, 1923, at present site; May 27,
1919, to June 2, 1922, at site 250 feet upstream. Records comparable.

Gage.—Stevens continuous water-stage recorder.

Di1scHARGE MEASUREMENTS.—Made from suspension footbridge or by wading.

CHANNEL AND CONTROL.—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 during year oceurred while clock
was stopped January 2-21. The recorder pencil continued to operate and
shows that a stage of more than 5 feet was reached, discharge probably 150
million gallons per day or 232 second-feet. Minimum discharge recorded,
0.1 million gallons per day or 0.15 second-foot from 7 to 8 p. m. July 23
(gage height, 0.71 foot).

1919-1923: Maximum dlscharge recorded in January 1923; minimum

discharge recorded 0.06 million gallons per day or 0.09 second—foot at 1.30
p. m. May 27, 1920 (gage height, 0.15 foot).

DIvmanNs.—-Entu-e low-water flow at 4,200-foot elevation (about 134 mxles
above station) diverted into Kula pipe line.

ReauLaTiON.—None.
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OBiecT OF sTATION.—To0 determine discharge of stream at boundary between
fee simple land above and Territorial 14nds below.
UrmuizaTioNn.— Water diverted below into East Maui Irrigation Co.’s ditches
for the irrigation of sugar cane.
Accuracy.—Stage-discharge relation changed during flood of January. Rating
curve used prior to flood, fairly well defined below 4 million gallons per day;
curve used after flood fairly well defined below 6 million gallons per day; both
curves subject to error for higher stages. Operation of water-stage recorder
satisfactory exeept during January and June.
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 low stages;

subjeet to error for high stages and should be used with caution.

Daily discharge ascertained

Discharge measurements of Haipuaena Stream at Haiku-uka boundary, mear
Kaslisli, Mauz, during the year ending June 30, 1923 5

[Made by-John McCombs]
Discharge
D hG?ghet
ate eigl 4193

.| (feety | Second- Iglaﬁ];gg

feet per day
Sept. 21 1,18 2.7 1.75

Jan. 21.._ 1.22 5.8 3.8
June 14 .75 .7 .45

Discharge, in million gallons per day, of Hatpuaena Stream at Hatku-uka boundary,
near Kailiili, Maus, for the year ending June 30, 1923

Day July | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.1 0.2 0.4 0.9 1.0 .0 0.7 0.5 7.8 2.0
.1 .3 .6 1.6 .8 1.0 .4 .5{ 1L5 2.2
.1 L9 7 12T L0 1.0 .3 8.0 11 2.2
.1 .8 1.6 8.9 8.0 .9 .3 3.3 13 1.2
.2 .3 4.5 7.1 20 .8 20 .3 .6 2.0 .8
.1 .2 14 50| 19.8 .9 .2 .5 .7 1.0
.1 1.0 2.4 4.3 | 154 .7 .2 N 5.7 .6 1.0
.1 3.3 1.0 2.1 10.2 .6 .21 23 4.6 .8
.2 5.0 4.5 1.6 2.4 .6 78| 24 Lo .6
.2 3.2 25 1.6 L9 .5 16.7 | 10.3 W7 B
.2 9.2| 10.3 1.6 2.5 .5 1.8 27 7.2 .4
.4 3.0 4.0 1.7 2.8 .4 .7 1.5 1.0 .4
.2 1.0 2.2 L0 5.4 .6 1.0 .8 .8 .3
.2 .8 1.4 .9 2.9 .6 .5 .6 .6 .3
.2 .7 2.8 82 2.8 4 .4 .6 .5 .3 .5
.2 6| 16| 64| se] .afp %5 3] .5 .a| 8| a2
.2 .6 L5 L8 3.1 .4 .3 W7 .5 .9 4.0
.4 .6 5.7 1.6 1.9 .4 .3 W7 1.2 .4 .8
.6 3.8 2.3 1.3 1.6 .4 .5 N L5 .3 .5
.2 1.0 3.6 1.0 L4 .3 L2 .4 3.1 .4 .5
.2 .6 2.8 .9 1.6 .3 7 .4 L0 .7 .4
2 .5 1.8 14.8 1.2 .3 3.2 .6 2.2 .5 .8 3.8
.1 .4 1.3 4.3 1.0 .3 1.4 3.0 10.4 .5 .8 .8
.2 I L3 3.2 .9 .3 1.0 1.1 6.3 .5 L3 .5
1.2 .7 1.2 3.5| 14.6 .3 .8 .8 2.4 .5 8.7 .4
LO .6 1.0 3.4 7.8( *.6 .7 4.6 1.4 81 1.8 .4
.3 .4 1.7 L7 3.2 .4 .6 1.8 9.9 2.4 1.8 .4
1.2 .3 1.0 1.3 1.6 .4 .5 .8 3.5 .6 .8 .5
.4 1.0 .8 L7 1.2 .3 [ (R L0 1.3 .8 .6
.2 .8 W7 1.2 L0 .3 [ 8 PR .7 5.6 2.6 .6
.2 I ) A b O (N R .3 .4 L6 [ememaa 2.8 |ememnnn

‘NoTE.~Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
height record, by comparison with flow of lower station on this stream.
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Monthly discharge of Haipuaena Siream at Haiku-Uka boundary, near Kailiili,
Maus, for the year ending June 30, 1923

Discharge Total run-oft
Month Million gallons per day Second | prinion
feet gallons Acre-feet
Maximum | Minimum | Mean | (2€30)

July .- 1.2 0.1 0.30 0.46 9.3 20
August. - 9.2 .2 1.39 2.15 43.2 132
September. . 25 .4 3.04 4.70 9L1 280
October. .. 14.8 .9 343 5.31 106 326
November 20 .8 4.92 7.61 148 4563
December- oo ooioeaeaoae 1.0 .3 .52 .80 16. 2 50
ST AN S 9.82 15.2 304 934
February. 16.7 2 1.70 2.63 47.5 146
March. 24 4 3.81 5.89 118 362
April ... 1.5 4 2.47 3.82 74.2 227

AY ercecmcmmemceeee e mcmm—m———————— 87 3 1.26 1.95 39.1 120
June. RN 4.0 oo . 1.06 1.64 31&9 98
. The year o |ecemeamana 1 2.82 4.36 | 1,030 3,160

HAJPUAENA STREAM NEAR HUELO, MAUI

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

REcorps AvaiLasre.—October 19, 1913, to June 30, 1923; 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.

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

DiscHARGE MEABUREMENTS.—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 OF DISCHARGE.—Maximum discharge recorded during year, 494
million gallons per day or 764 second-feet, at 3 p. m. January 14 (gage
height, 5.50 feet); minimum discharge recorded 0.5 million gallons per day
or 0.8 second-foot, for several hours July 7, 8, and 17 (gage height, 0.20 foot).

1913-1923: Maximum discharge recorded, 530 million gallons per day or
820 second-feet, at 7.40 p. m. January 16, 1921 (gage height, 5.67 feet);
minimum discharge recorded, 0.3 million gallons per day or 0.5 second-foot,
frequently during December, 1919 (gage height, 0.20 foot).

Diversrons.—See under “ Diversions’ in description of station on this stream
at Haiku-uka boundary.

RecuLaTioN.—None.

OrJsEcT OF sTATION.—Data valuable in relation to water valuation appraisal
under Territorial lease to ditch company. )

UrtLizaTioN.—Ordinary flow diverted by ditches of East Maui Irrigation Co.
for irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent during year. Rat-
ing curve well defined below 25 million gallons per day; fairly well defined
above that quantity on basis of form of previous curves. 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, by averaging discharge for intervals of the
day. Records good except for extremely high stages.
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SPRECKELS DITCH AT HAIPUAENA WEIR, NEAR HUELO, MAUI

LocaTion.—Between Haipuaena and Puohakamoa Streams on Spreckels ditch
trail 7 miles southeast. of Huelo.

REcorps AvaILABLE.—April 23, 1922, to June 30, 1923. The East Maui Irri-
gation Co. obtained records at this station prior to April 23, 1922,

Gaee.—Stevens continuous water-stage recorder; installed May 26, 1922, to
replace Friez seven-day recorder used since April 23, 1922,

Discaaree MEASUREMENTS.—Made by weir just below gage or by current meter
at section 90 feet above weir.

CrANNEL AND coNTROL.—Control formed by 6-foot, sharp-crested, trapezoidal
weir with side slopes 1:4; permanent. Recorder operates in weir basin
16 by 65 feet.

EXTREMES OF DISCHARGE.—Maximum discharge during period of record, esti-
mated 54 million gallons per day or 84 second-feet, at 11 a. m. September 10
(gage height estimated, 2.57 feet); minimum discharge recorded, 1.1 million
gallons per day or 1.7 second-feet, at 4 a. m. January 16 (gage height, 0.19
foot). .

Diversions.—Ditch diverts water from a dozen or more streams east of Nailiili-
haele Stream.

RecuLaTioN.—By head gates at intake in Haipuaena Stream.

OsBsECT OF sTATION.—To determine amount of water diverted through ditch
from Territorial lands.

UriLization.—Water used for irrigation of sugar cane.

Accuracv.—Stage-discharge relation permanent. Weir rating curve well
defined. Operation of water-stage recorder unsatisfactory at times.
Daily discharge April 23 to June 30, 1922, 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 for the year ending June 30, 1923,
ascertained by integrating recorder graph with discharge integrator.
Records excellent for periods during which recorder operated; estimated
records fair.

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
diteh and carried to the vicinity of Paia for irrigation of sugar cane. Spreckels
ditch proper is about 6 miles long and has a rated carrying capacity of 45 million
gallons per day. It was ofiginally one of the main irrigation ditches on East
Maui but with the completion of Koolau (Wailoa) and Haiku ditches it was
abandoned west of Kailua Stream and became mainly a storm-water ditch east
of Kailua Stream.

The following discharge measurement was made by John Mc¢Combs:

September 16, 1922: Gage height, 1.09 feet; discharge, 21.7 second-feet or
14.0 million gallons per day.



120

SURFACE WATER SUPPLY OF HAWAII, 19221923

Discharge, in million gallons per day, of Spreckels ditch ot Haipuaena weir, near
Huelo, Maui, for the years ending June 30, 1922 and 1923

Day Apr. | May | June Day Apr. | May | June Day Apr. | May | June
14.5 7.0 5.4
13.2 11.9 11.2 5.0
13.8 10.2 12,7 1 4.2
15.4 9.4 7.7 4.2
20 8.8 6.9 4.1
19.6
7.0 8.0 6.3
16.5 7.5 5.6
15.5 7.6 5.1 14 3.7
17.3 8.0 4.9
13.2 13.4 4.8
20 ) N | (T | 2 VRGN PR ) S IR -
July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
2.7 4.4 53| 10.6 | 1.4/ 11 3.5 6.4 9.0 28
29| 84| 84| 13.4| 10.4] 11.2| 100| 47, 88| 23 "
3.1 22 8.0 23 12.6 | 1.5 21 4.1 160} 17.2
2.8 152 126 21 18.3( 10.4 | 17.4 3.7 17.4 ) 18.4 |1 14
3.7 9.1 22 24 87 9.7 3.4 10.2 16
3.1 7.7, 143 22 18 8.7 10.8 3.4 9.9 13.
3.3| 18.2) 21 21 8.3 | 13.6 3.2 10.6 10. 4
3.1 21 13.0 | 17.4 7.2 13.5 3.1 26 10.8
55| 26 18,5 | 145 6.7 22 10.9 | 27 15 9.5
3.3 | 28 32 12.8 6.2 23 21 21 8.5
W 3.6 24 23 11.4 5.8 14.6| 13.9, 16.7 9 7.9
| 471 2 18.7 | 117 5.8 85| 129 14.0 1.5
18 . 3.6 | 14.3( 16.7 9.3 10.4 | 11.2| 13.8] 110 15.8
W 3.3| 120| 13.6| 85 6.7 10.2| 11.0| 10.0 16.9
) 1 29| 10.5 | 21 11.6 5.7 1.2 9.0 9.3 15.8
16, s 2.8 10.2 ] 159 | 24 12 51| 11.4 8.1 9.0 17.8
) ¥ 2.6 87| 14.4| 152 48| 28 7.4 8.3 14 18.8
18 ol 3.5 9.1 23 15.1 4.6 26 7.0 8.6 15.8
19 . 6.5 19.3 | 19.8| 125 45 19.7 | 13.3 8.9 13 13.3
20, . 37| 120! 20 10. 2 4.4 182 16.3 6.3 13. 4 1.7
b2 U 3.1 9.0 | 18.6 9.4 4.1 9.0 148 5.4 15.0 10.7
22 . 59 8.6 | 13.8| 27 3.9 751 136 111 17.0 13.4
23 el 3.5 7.2 1.1} 21 3.7 56| 21 23 17.1 12,3
b 6.3 7.0 9.7 18.9 3.5 48 142} 22 16.9 10.2
25 e 10.6 7.3 9.2 18.0 3.8 49| 1.9} 22 21 9.6
20 em - -] 12,4 8.7 8.3 18.2 9.0 6.2, 141 19.8 18 10.7
27 e 6.6 65| 10.7| 15.1 |} 13 4.9 45| 152 26 9.7
P S, 13.5 59 8.5 129 4.1 3.1 - 22 16 1.7
20 el 6.6 10.1 71| 16.0 3.7 3.6 16.4 17 13.5
30 s 4.9 8.5 6.5 12.2 3.7 5.5 13.5 12.2
|23 P 5.3 6.1 ... 126 | ... 3.4 5. 1 1B.al) |

Nore.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage
height record, by comparison with flow of Puohakamos intake of Koolau ditch and Puohakamoa Stream

Monthly discharge of Spreckels ditch at Haipuaena weir, near Huelo, Mausz, for the
years ending June 30, 1922 and 1923 .

Discharge Total run-off
Month I
ont! . Million gallons per day Second- .
Million
feet gallons Acre-feet
Masimum | Minimum | Mean | (0e8)
120
397 1,220
701 2,150
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Monthly dischhrge of Spreckels ditch at Haipuaena Weir, near Huelo, Maui, for the
years ending June 30, 1922 and 1923— Continued

Discharge Total run-off
Month Million gallons per day Second- | pri
feet lons | Acre-foet
Maximum | Minimum | Mean (mean)
1922-23
1 2 13.5 2.6 4,82 7.46 149 459
August. 26 4.4 12,1 18.7 375 1,150
September. 32 5.3 14.8 22.9 445 1,360
(0170 1T 27 8.5 15.8 24.4 490 1, 500
November. __ 13.4 20.7 401 1,230
ber. 1L5 3.4 6.31 9.76 196 600
28 1.2 11.4 17.6 353 1,080
21 3.1 10.4 16.1 293 804
27 5.4 14.6 2.6 453 1,390
b~ J P, 15.2 23.5 456 1,
b2 U O, 13.9 2L.5 429 1,320
18.8 7.9 13.0 20.1 391 1,200
32 1.2 12.1 18.7 4,430 13,600

PUOHAKAMOA STREAM NEAR HUELO, MAUI

LocaTtion.—150 feet above Spreckels diteh inflow and trail crossing and 7 miles
east of Huelo.

RECORDS AVAILABLE.—June 13, 1913, to June 30, 1923; 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, Old staff gage station was 150 feet downstream at trail bridge below
inflow from Spreckels ditch.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 200 feet above
gage. Inflow of Spreckels 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.—Mazximum discharge during year, from extension
of rating curve, 1,100 million gallons per day or 1,700 second-feet, at 2.30
p. m. January 14 (gage height, about 7.85 feet); minimum discharge not
determined as well intake Would not function below 1.2 feet. .

1910-1923: Maximum digeharge recorded on January 14, 1923; minimum
discharge recorded, 0.4 million gallons per day or 0.6 second-foot, October
26, 1917 (gage height, 0.25 foot).

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

REecuLATION.—None.

OBiECT oF sTaTION.—To furnish data for water valuation appraisal in connec-
tion with Territorial water license to ditch company.

UriLizatioN.—Ordinary flow of stream is diverted by East Maui Irrigation Co.’s
ditchesifor irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curvefwell defined below 100 million gallons per day. Operation of water-
stage recorder satisfactory except that well intake did not function below
1.2 feet (discharge, 2.0 million gallons per day). 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 averdging discharge for intervals of the day. Records good ex-
cept those estimated which are fair, and those for unusually high stages
which are subject to error.
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Discharge measurements of Puchakamoa Stream near Huelo, Mawi, during the year
ending June 30, 1923

[Made by John McCombs]

Discharge Discharge
Dat hG.a%]et Dat hG'a%xet
ate eig] s ate 0ig] .
(feet) | Second- | Mlllion (feet) | Second- | pailicn
feet per day R feet per day
Sept. 16 .ooeo... 1.04 13.4 87|l Jan. 5o 1.52 5.9 3.8
Nov, 16 ccoceaaa 3.08 71 46 APr. 5eccon. 2,17 18.8 12.2

Discharge, in million gallons per day, o¢f Puohakamoa Stream near Huelo, Maut,
for the year ending June 30, 1923

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

4.1 5.4 9.7 8.9 79 33 15. 4 13.8
} 22} 21) 2| 21| %4 } 3.9/ 5| 73| 66 | 17.2| 86
18.9 2.7 45 5.8 7.5] 15.6 571 36 13.3 | 19.5 9.9

6.8 7.6 | 32 38 6.8 9.5 551 25 12.8 | 123 20
2.8 16.6 | 43 116 58 4.1 5.1 97| 13.3 9.7 12.7
2.0 6.91 24 143 5.8 4,5 4.9 8.6 8.6 21 8.2
4.5 126 | 21 121 53 5.6 4.7 8.5 42 9.7 6.5
24 52| 10.5 | 53 4.6 93 4.7 46 31 ¢ 8.5 6.2
34 24 6.9} 18.0 44| 18.3 | 41 62 11.4 7.8 57
26 172 58| 13.3 4.0 14.6 | 162 36 8.9 6.5 5.0
40 61 6.6 19.3 3.8 57 20 16.6 | 46 58 4.5
174 17.3 7.01 16.0 3.8 | 210 1231 1223 | 18.3 5.1 6.4
1.5 7.8 | 10.5 421 29 55 9 4.3 89! 10.5 4.9 10.7
5.6 7.3 3.7} 16.6 3.9 | 343 9.2 8.2 4.5 4.4 12.3
4.7 A 51 16.5 3.2 | 250 7.5 7.3 8.9 4.7 12.0

4.4 8.6 39 47 3.1 5 6.5 6.4 7.5} 10.5 25

4.4 7.4 76| 19.2 2.9 1272 6.1 6.0 13.1} 125 28
3.8 32 8.1 12.3 2.7 | 270 5.4 59| 32 7.1 11.4
16.0 | 14.0 57| 10.5 2.6 54 41 6.8 | 19.5 8.7 8.3
56| 21 4.6 8.9 2.2 | 166 17.5 50| 19.5 7.3 6.9
3.7| 12.3 5.7 8.9 21| 32 22 45| 126 8.9 5.9
3.5 8.2 | 138 7.6 19.5| 14.9) 19.6 | 1L8| 14.7 15.0
2.8 6.2 34 6.4 2.2 143 | 73 83 81] 12.3 7.3
2.5 52| 19.5 6.2 1L4 | 154 ] 47 6.8 12.8 &.5
2.2 49| 16.6 | 122 10.5 | 1.4 26 6.4 39 8.0
9.9 2.4 4.4 | 15.4 | 64 3.7 8.9 24 16.4 | 42 16.6 5.3
1.4 2.0 5.5 97| 2B 8.8| 18.0} 86 22 14.3 4.8
5.1 2.0 4.1 8.1 123 7.8 10.5 | 26 16.8 | 10.5 5.9
2.0 3.7 3.2 9.7 9.7 2.1 75 Jocaoeee 12.3 | 15.4 9.7 7.4
L5 3.1 3.0 6.4 8.5 6.7 |ocacenn 9.7 38 14.1 6.3
" 2.2 ... 6.4 | ... 6.5 11.2 198 ...

[

Note.—Braced figures show mean discharge for periods indicated; estimated, by comparison with flow
of Haipuaena Stream, because of loss of gage-height record due to plugged intake. Qage-height graph
estimated for part of day Apr. 26.

Monthly discharge of Puohakamoa Siream near Huelo, Maui, for the year ending
June 30, 1923 :

Discharge Total run-off |
Month T -
ont Miilion gallons per day Second- | nrilion
feet gallons Acgre-feet
Maximum | Minimum | Mean | (mean) 0!
FUY e e ciaaan 1.90 2.94 58.9 181
AYguSt. . aeiician 8.49 13,1 263 808
September. .. .. 17.1 26. 5 512 1, 570
Oetdber . e 19.5 30.2 605 1,880
November. ... 32.8 50.7 982 23,020
December.. ... ooiiiciiiiiemanan 3.88 6. 00 120 369
January . o ... 63.9 98.9 1,980 6, 080
February ..o 20.6 3.9 578 1,770
areh. el 217 33.6 672 2,060
April o eiaaeas 20.3 3.4 6808 1,870
12.0 18.6 371 1,140
9.68 15.0 891
19.3 2.9 7,040 21, 600
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EAST BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UKA BOUNDARY, NEAR KAILILI, MAUI

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

REcorps avaiLaBLE.—October 9, 1919, to June 30, 1923.

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

DisceEArRGE 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; subjeet to shift during floods.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 67 million
gallons per day or 104 second-feet, at 2 p. m. January 14 (gage height, 6.14
feet); minimum discharge recorded, 0.1 million gallons per day or 0.15
second-foot, several times during period July 1-24 (gage height, 3.90 feet); an
equally low stage may have occurred during period of no record in December,

1919-1923: Maximum discharge, about 102 million gallons per day cr 158
second-feet, March 22, 1920 (gage height, 3.27 feet old datum, estimated by
comparison with West and Middle branches of Puohakamoa Stream);
minimum discharge recorded, no flow, several days in December, 1919, and
on July 14, 1920.

Drversions.—None.

ReeuLaTioN.—None.

OrJsEcT OF sTATION.—To determine discharge of stream at boundary between
fee simple 1and above and Territorial lands below.

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

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined below 10 million gallons per day. Operation of water-stage recorder
satisfactory except during December. 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 dis-
charge for intervals of the day. Records good for ordinary stages; high-
stage records uncertain; estimated records fair.

Discharge measurements of East Branch of Puohakamoa Stream at Hatku-uka
boundary, near Kailitli, Maui, during the year ending June 30, 1923

[Made by John McCombs]
Discharge
G
Date helght Million
(feet) Second- gzllons
feet per day
L o1 S N 4.08 0.9 0.6
Jan. 21 e 4.26 2.2 145
June 14. . . 4,02 .2 .1

« Estimated on basis of two velocity observations.
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near Kailiili, Mawi, for the year ending June 30, 1923

Month

Haiku-uka boundary, near Kailiili, Mawi, for the year ending June 30, 1923
Day

Discharge, in million gallons per day, of East Branch of Puohakamoa Stream at

124

NoTE.—~Braced figures show mean dischargé for period indicated; estimated, b
of Middle and West branches of this stream, because of loss of record due to sticky

Monthly discharge of East Branch of Puohakamoa Stream at Haiku-uka boundary,

St.

February...
March.

FEVITET:Y o N,
April

M:

June...

July

Al
Septgmber.
November..
December.

[¢]

1,200

The year.
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MIDDLE BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UKA BOUNDARY, NEAR KAILIILT,
MAUI

LocaTioN.—A#% trail crossing 200 feet above Haiku-uka boundary line and 634
miles southeast of Kailiili.

RECORDS AVAILABLE.—March 14, 1919, to June 30, 1923. Records for the
period March 14 to June 30, 1919, published in Water-Supply Paper 555.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension bridge just
above gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for 25 feet above
and below control. Right bank vertical; left bank 114 on 1 slope. Stream
bed composed of gravel and boulders.” Control probably shifting.

EXTREMES oF DISCHARGE.—Maximum discharge recorded during year, 181
million gallons per day, or 280 second-feet, at 1.40 p. m. November 7 and
2 p. m. January 14 (gage height, 8.47 feet); minimum discharge recorded,
0.2 million gallons per day or 0.3 second-foot, for several hours July 7-11
(gage height, 4.11 feet).

1919-1923: Maximum discharge recorded, 207 mﬂhon gallons per day,
or 320 second-feet, at 5 p. m. March 22, 1920 (gage height, 8.47 feet); mini-
mum discharge recorded, 0.06 million gallons per day or 0.09 second-foof,
at noon December 22, 1919 (gage height, 3.91 feet), and from 7 to 9 p. m. July
14, 1920 (gage height, 4.06 feet).

Diversions.—None.

ReguLATION.—None.

OBjEcr 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 changed during flood of January 14.

. Rating curve used prior to flood well defined below 20 million gallons per
day; curve used after flood well defined below 5 million gallons per day and
fairly well defined between 5 and 20 million gallons per day. Operation of
water-stage recorder satisfactory. Daily discharge ascertained by applying
to rating table mean daily gage height obfained from recorder graph by
inspection or, for days of considerable fluctuation in stage, by averaging
discha.rge for intervals of the day. Records good for ordinary stages.

Dzscharge measurements of Middle Branch of Puohakamoa Stream at Haiku-uka
boundary, near Kailiili, Maus, during the year ending June 30, 1923

[Made by John Mc¢Combs]
Discharge Discharge
Date hex&xgﬁ; Dati hglght
+ e "
(feet) | Second- g.]lggg (feet) | Second- g‘nuggg
feet feet ;
per day per day
Sept. 21.. .. ... 4.46 - 81 20| Jan. 2. ... 4.68 5.5 3.5
Nov.21.oo ... 4.38 2.2 L4 | Juneld .. .. 4.28 .9 .6




Records for the

SURFACE WATER SUPPLY OF HAWAII, 1922-1923

Discharge, in million gallons per day, of Middle Branch of Puohakamoa Siream at
Haiku-vka boundary, near Kailiili, Maui, for the year ending June 30, 1923.
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period March 15 to June 30, 1919, published in Water-Supply Paper 555.

miles by trail southeast of Kailiili.
RECORDS AVAILABLE.—March 15, 1919, to June 30, 1923.

WEST BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UEA BOUNDARY, NEAR KAILIILI, MAUY
LocaTioN.—A#t trail crossing 500 feet above Haiku-uka boundary line and 634
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Gage.—Stevens continuous water-stage recorder,

DIsCHARGE MEASUREMENTS.—Made by wading or from suspension bndge 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
oceasionally.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 217 mil-
lion gallons per day or 336 second-feet, at 1.45 p. m. January 14 (gage
height, 7.50 feet); minimum discharge recorded, 0.3 million gallons per day
or 0.45 second-foot, for several hours July 4-8, 10, 11, and 23 (gage height,
3.56 feet).

1919-1923: Maximum discharge estimated 250 million gallons per day or
387 second-feet at 5.30 p. m. March 22, 1920; recorder float stuck at gage
height 5.62 feet but from shape of the graph and comparison with Middle
and East branches of Puohakamoa Stream it is estimated that a stage of
8 feet was reached. Minimum discharge recorded, 0.08 million gallons per
day or 0.12 second-foot, at 8.30 a. m. December 22 and 2 a. m. December 23,
1919 (gage height, 3.48 feet).

Diversions.—Small amount of water diverted by Kula pipe line above station
at elevation 4,300 feet.

REeGuLATION.—None,

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

UriLization.—Water diverted by ditches of East Maui Irrigation Co. for irri-
gation of sugar cane.

Accuracy.—Stage-discharge relation changed during flood of January 14. Rat-
ing: curve used prior to flood, well defined below 25 million gallons per day;
curve used after flood, well defined below 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
avdraging discharge for intervals of the day. Records good except for high
st

Discharge measurements of West Branch of Puohakamoa Stream at Haiku-uka
boundary, near Kailiili, Maui, during the year ending June 30, 1923

[{Made by John McCombs]
Discharge Discharge Discharge

Gage Gage Gage g
Date |height Sec- | Million Date [height See- | Million Date |height Sec- | Million
(feet) | ond- | gallons (feet) | ond. | gallons (feet) | opd- | gallons
feet | per day feet | per day feet | perday
Sept. 20| 440 19.5 12.6 {{ Nov. 20 3.78' .95 125 June 14| 3.62 1.3 0.85

21| 3.8 2.5 1.6 | Jan. 21 4.01 8.0 5.2
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PUOHAEAMOA INTAKE OF KOOLAU DITCH NEAR HUELO, MAUI

LocaTioNn.—20 feet below Puobakamos Stream intake on short feeder canal to
Koolau ditch, 7 miles southeast of Huelo.

RECORDS AVAILABLE.—March 23, 1922, to June 30, 1923. East Maui Irrigation
Co. previously obtained records at this location.

Gage.—Stevens continuous water-stage recorder.

DiscuEARGE MEASUREMENTS.—Made in short channel between Puohakamos
Stream and head gates in Koolau ditch. When all water is being diverted
into ditch measurements may be made by wading in stream about 300 feet
above intake.

CHANNEL AND coNTROL.—Control formed by 6-foot sharp-crested trapezoidal
weir 21 feet below gage; some velocity of approach; permanent. Recorder
operates in weir basin 14 by 40 feet. Below weir channel slopes downward
at 30° entering Koolau ditch in tunnel. :

EXTREMES OF DISCHARGE.—1922-23: Maximum discharge recorded, 88 million
gallons per day or 136 second-feet, at 8 a. m. October 22, 1922 (gage height,
3.04 feet); a higher stage may have occurred during period of no record
September 4-15. Minimum discharge recorded, 0.5 million gallons per day
or 0.8 second-foot, from 2 p. m. January 27 to 1.45 p. m. January 28, 1923
(gage height, 0.08 foot; water turned out of diteh).

Diversions.—During high water Spreckels ditch intake 120 feet downstream
takes water wasted at this intake above.

RecuraTiON.—Entire flow of Spreckels ditch empties into Puchakamoa Stream
about 400 feet above station. During ordinary stages station measures all
water carried by this ditch and the stream.

OBJECT OF 8TATION.—To0 determine amount of water diverted into ditch from
Territorial lands.

UriLizaTion.— Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Weir rating curve well defined.
Operation of water-stage recorder unsatisfactory. 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. Recorders good for periods
during which recorder operated; estimated records fair except for period
January 11-23 for which they are poor owing to uncertainty regarding intake

gate operations.

Discharge measuremenis of Puohakamoa inlake of Koolau ditch near Huelo, Maui,
during the year ending June 30, 1923

[Made by John McCombs]
Discharge
Date vt
. eig] o
(feet) | Second- ﬁlggg
fest per dsy
Sept. 16 st s 2%
29 20. 4 13.2
Nov. 15. l 32 32.5 21
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Discharge, in million gallons per day, of Puohakamoa intake of Koolau ditch near
Huelo, Mauz, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
4.7 6.6 8.8 17.8 | 22 18 17.8 26
=45 130! 1.7 24 18.9 | 16.6 20 12.5 30 23
4.4 36 41| 40 23 16.6 10.8 23
441 25 40 31 17.8 10.3 25 28
54| 13.9 44 38 16.6 | 15.4 9.7 26 25
4.4 11.4 42 38 17.8 2% 23 22
4.5 21 40 32 23 26 18.9
4.5 36 32 27 20 30 17.8
83| 44 30 25 23 12 30 25 16.6
51| 40 2 22 30 18 24 13.9
5.7 42 22 | 22 \ 4 i 180 o
7.6 38 23 22 26 18.9
5.4 26 16.6 | 23 24
5,11 22 15,0 | 22 25
4.5 189 29 22 14.5 25
4.4 17.8| 26 40 24 13.2 26
43| 154 | 24 26 22 18 11.9 15 25 28
571 154} 31 30 22 11.2 25
9.6 32 30 22 20 18.3 20 23
55| 2 30 17.8 1 20 26 23 20
2 45| 1541 28 1777 20 9.5 25 24 17.8
22__ 7.6 15.0| 25 21 18.9 g 25 26 22
2 511 1.9 | 22 17| 17.8 30 26 22
24 9.0} 1.7 | 189 28 17.8 51 25 25 16. 6
25 16.8| 10.3| 17.8| 30 22 5| 24 30 15.4
28, 21 14.3 | 154 30 22 b5 24 30 26 17.8
27.. 1.5 | 10.5 ] 22 26 .5 26 26 16.6
28 23 9.4| 15.4| 24 2 55| 24 > 25 24 20
29, 1011 16.5| 13.0| 26 ° 13,2 |coooo 24 23
30. 7.4 16.6 | 1.7 | 28 14.3 25 20
31 81 10.5 ... 24 4.1 .- 26

No1e.—Operation of recorder float-wheel hindered by mud-dauber wasp’s nest Sept. 28-29; friction clutch
on recorder slipped May 25-26; discharge estimated by comparison with flow of Koolau ditch at Wahinepe.-
Braced figures show mean discharge for periods indicated; estimated because clock stopped, by comparison
with flow of Spreckels ditch at Haipuaena weir and Puohakamoa Stream.

Monthly discharge of Puokakamoa intake of Koolau ditch near Huelo, Maui, for
’ the year ending June 30, 1923

Discharge Total run-off

Month Million gallons per day Second- Milion
foet Acre-feet

(mean) gallons

Maximum | Minimum | Mean

T e en o 23 4.3 7.45 11.5 231 709
AUZUS e 4 6.6 20. 6 3L9 640 1,960
Beptember_ . .o 8.8 24,2 37.4 725 2,230
October.. ..o - 4 L7 26.3 40.7 816 2, 500
November. - cuo e 38 17.8 23.1 35.7 692 2,130
December- - .o 1.3 17.5 350 1,080
L LT o RS R .5 16.1 24.9 499 1,530
D) TV E:Y o R NN A, 18.6 28.8 521 1, 600
arch.___ .o - 2.7 36.7 735 2,250
ADril e - 23.8 36.8 713 2,190
May.... - - 30 |ocmmeooeas 22,8 35.3 708 2,170
Jume. s 28 13.0 21.1 32.6 633 1,940
The year-.ocoeeo.- .5 19.9 30.8 7,260 22, 300
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MANUEL LUIS DITCH AT PUOHEAKAMOA GULCH, NEAR HUELO, MAUI

LocaTioN.—In Puohakamoa Gulch at lower portal of tunnel between Haipuaena
and Puohakamoa Streams, 6 miles east of Huelo.

RECORDS AvAILABLE.—December 15, 1917, to June 30, 1923.

Gage.—Stevens continuous water-stage recorder.

Di1ScHARGE MEASUREMENTS.—Made by rectangular sharp-crested weir 4.5 feet
long set in conerete, with full contractions.

CHANNEL AND CONTRoOL.— 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 discharge recorded during year, 116 mil-
lion gallons per day or 179 second-feet, at 2.10 p. m. January 14 (gage
height, 4.93 feet); minimum discharge recorded, 0.1 million gallons per day
or 0.15 second-foot, on several days during July (gage height, 0.05 foot).

1919-1923: Maximum discharge recorded on January 14, 1923; minimum
discharge recorded, 0.05 million gallons per day or 0.08 second-foot, at 6.30
p. m. March 3, 1920 (gage height, 0.03 foot).

Diversions.—Ditch is an extension of Center ditch and picks up water not
diverted by ditches at higher elevations.

RecuLaTION.—By gates at frequent intervals.

OBseCcT oF sTATION.—To determine amount of water diverted by ditch from
areas involved under Territorial water license.

UriLizaTioNn.— Water used for irrigation of sygar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve for weir well
defined. Operation of water-stage recorder unsatisfactory. 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. Re-
cords good except those estimated which are fair. ’

Manuel Luis diteh, at elevation about 500 feet, diverts the flow of Kolea,
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 Waikamoi, 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 and development 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 rated carrying capacity of 30 million gallons per day.

No discharge measurements were made at this station during the year.
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KOOLAU 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, 1922, to June 30, 1923. East Maui Irrigation
Co. previously obtained records at this site.

Gage.—Stevens eontinuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank across ditch.

CHANNEL AND CoNTROL.— Ditch seetion in rock tunnel; probably permanent.

EXTREMES OF DISCHARGE.—Maximum discharge recorded; about 120 million
gallons per day or 186 second-feet, at 2 a. m. May 6 (gage height, about
5.55 feet); minimum discharge estimated 5 million gallons per day or 7.5
second-feet, January 15, 16, and 20-28.

1922-23: Maximum and minimum same as above.

DiveErsions.—Flood water diverted at gage through a cross-cut channel, and at
Puohakamoa intake half a mile upstrea.m Other flood water waste-gates
along eourse of diteh.

RecuraTion.—Complete regula.tlon by various intake gates and by flood water
waste gates.

OsBJECT OF 8TATION.—ToO determme amount of water diverted through Koolau
diteh from Territorial lands.

UriLizaTion.— Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
between 25 and 80 million gallons per day. Operation of water-stage
recorder fairly 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 except those estimated which
are fair.

For description of this diteh see Koolau ditch at Nahiku weir, near Nahxku,
Maui.

Discharge measurements of Koolaw diich at Wahinepe, near Huelo, Maui, during
the year ending June 30, 1923

Discharge
Made b; hGa%ft

Date ade by (‘tne%t) Sec- | Million
ond- gallons

feet per day

Sept. 16 | E. D. Burchard 3.91 116 75
20 | John McCombs. 2,44 59 38.5

Jan. 38 do. 3.58 104 67

4240—27——10
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Discharge, in million gallons per day, of Koolau ditch at Wahinepe, near Huelo,
Maui, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | June
17.5 | 18.4 47 ki 93| 26 21 64 110 104
16.6 | 28 64 67 80 | 41 62 107 105 88
16.6 | 104 101 72 83| 8 17 7 104 91
16.6 | 62 110 101 8| 77 96 107 110
18.4 ) 34 113 | - 113 70 | 47 40 67 107 107 93
16.6 | 30 113 113 64| 52 59 67 99 116 i
16.6 | 47 113 113 64 | 59 54 75 101 104 70
16.6 | 93 70 104 110 56| 56 52 110 110 96 67
22 113 83 110 521 91 62 110 83 88 62
16.6 | 110 70 104 49} 96 113 110 99 80 56
18.4 | 113 64 101 a7 | m 107 110 107 72 52
20 107 62 107 44 | 113 93 101 104 64 64
16.6 | 75 52 110 59 { 107 101 99 62
16. 6 47 107 4| 98 77 72 104 56 101
16.6 63 107 39| 21 67 72 91 59
15.8 77 110 110 7| 22 59 85 83 101
15.8 70 75 110 35 | 110 54 75 93 87 110
16.6 104 83 107 107 52 72 107 96
22 101 64 107 32 | 104 70 67 107 83
16.6 93 52 96 30 49 101 54 107 77 72
16.6 91 49 96 28 93 49 | 104 88 67
20 30 103 85 27 91 66 104 99 83
16.6 62 101 77 26 110 110 99 104 75
24 54 107 72 26 101 110 93 101 62
43 49 110 96 27 L5 85 110 96 113 59
50 47 110 104 37 85 110 110 110 63
23 96 26 93 110 113 110 59
50 44 83 101 24 ki 110 110 99 64
24 37 104 91 23 104 110 96 75
19.4 80 83 25 |+ 16 93 110 107 64
21 80 4 99 110

NoTe.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
height record, by comparison with flow at Puohakamoa intake of this ditch. Gage-height graph partly
estimated Jufy 3, 4, 6, 7, 15-18, 21, 22, Jan. 15, 16, 20, Feb. 14, 15, and Apr. 30.

Monthly discharge of Koolau ditch at Wahinepe, near Huelo, Maui, for the year
ending June 30, 1923 -

Discharge Total run-off
Month Million gallons per day g
. Second- | prpyion
feot gallons Acre-fect
s (mean)
Maximum | Minimum | Mean

T 50 15.8 21.2 32.8 657 2,020
August, 113 47.6 73.6 1,470 4, 530
September_ 104 68.0 105 2,040 -6, 260
October. 113 47 84.3 130 2,610 8,020
November. . 113 67 98.2 152 2,940 9, 040
December. 4.7 69.2 1,380 4,250
January. ) ¥ & I SO, 48.3 74.7 1, 500" 4,600
February.... 118 |oeoeeae 70.3 109 1,970 6,040
arch. 110 49 87.3 135 2, 700 8,310
ADPHL. e e 113 83 103 159 3,080 9,480
ay. 56 93.1 144 2,890 §, 860
June. 110 52 78.2 121 2,350 7,200
The year. .. ccccueoccaocamcaannn 113 e 70.1 108 25, 600 78, 600

WAIKAMOI STREAM ABOVE WAILOA DITCH, NEAR HUELO, MAUI

LocaTion.—250 feet above Wailoa ditch intake, one-fourth mile from Spreckels
ditch trail, and 414 miles southeast of Huelo.

RECORDS AVAILABLE.—January 28, 1922, to June 30, 1923.

Gaee.—Stevens continuous water-stage recorder.

DisCHARGE MEASUREMENTS.—Made from suspension footbridge at gage or by
wading.
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CHANNEL AND CONTROL—OQOne channel at all stages. Banks high, steep, and
covered with vegetation; not subject to overflow. Control composed of
boulders and solid rocks; may shift occasionally.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
1,500 million gallons per day or 2,320 second-feet, at 3 p. m. January 14
(gage height, 9.87 feet); minimum discharge recorded, 0.5 million gallons
per day or 0.8 second-foot, at 9 a. m. July 4 (gage height, 0.47 foot).

1922-23: Maximum and minimum recorded same as above.

Diversrons.—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.

RecuLatioN.—By diversion only.

Osiect OF sraTIoN.—To determine feasibility of additional diversions or flood
storage; also to assist valuation appraisers in relation to Territorial water
license to ditch company.

UriLizaTioN.—Low water is all diverted by ditches of East Maui Irrigation Co.
for irrigation of sugar cane.

Accuracv.—Stage-discharge relation permanent during year. Rating curve
well defined between 1 and 40 million gallons per day. Operation of water-
stage recorder satisfactory except during May. Daily discharge, below" 1
foot, ascertained by applying to rating table mean daily gage height obtained
from recorder graph by inspection; above 1 foot it was ascertained by
integrating recorder graph with discharge integrator. Records good excep?
for high stages.

Discharge measurements of Waikamot Stream above Wailoa diich, near Huelo, Mauz,
during the year ending June 30, 1923

Discharge Discharge
Date ' Made by l:} t D Made b; l?eﬁt

& e oy= (?.ft) Sec- | Million ate e by= (;e.,gt) Sec- | Million

ond- | gallons ond- | gallons

feet | per day fet_at per day

Aug. 7|8.B.Hall..__._. 0.87 3.0 1.9 || Jan. John McCombs.| 1.15 7.4 4.8

Sept 15 | John McCombs.| 1.65 | 21.9 14.2 || June 30 ..... i [ T 112 &4 3.5
Nov. 15 ... 3 [ N 1.42] 12,6 8.1

Discharge, in million gallons per day, of Waikamot Stream above Wailoa diich,
near Huelo, Maui, for the year ending June 30, 1923

Day July | Aug. | Bept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.7 1.0 1.3 2.6 3.5 4.6 L1 6.3 59| 51 11.3 10.1
.6 L6 L8 3.6 3.3 4.3 3.3 3.7 4.7 72 L1 4.7
.6 10.3 21| 34 3.5 43| 1.7 /2.6 | 22 1.2 4.2
.6 4.7 4.4 22 26 3.7 7.5 22 28 7.9 10.5
.8 20| 143 29 78 2.8 2.7 2.0 60| 10.2 10.1
.6 1.5 6.3 20 84 3.0 2.8 2.0 4.8 6.3 4.6
.6 3.6 100 170 8 2.8 3.4 L8 4.9( 21 3.4
.61 13.6 4.3 7.8 31 2.2 5.0 L7| 72 26 3.1
L1} 22 14.3 52| 1.6 20| 183 21 108 7.9 2.8
8| 170} 9% 40! 80| L8| 1L0| 79 62 5.8 50 2.4
.8 30 43 8.2 9.3 L7] 32 171 173 | 2.2
Lo 135 154 7.5 14.0 L7} 99 6.5 | 10.6 | 159 3.0
.8 50 7.6 3.9 19.2 2.6 | 47 9.1 6.3 6.3 4.9
.7 3.4 5.4 2.9 12.6 2.1 | 349 52 5.1 7.2 5.7
.6 3.1} 125 17.7 | 10.2 1.6 | 368 3.7 4.5 4.6 58
.7 2.7 58| 32 M 1.4 45 3.2 4.0 3.8 13.7
W7 2.3 4.8 6.0 150 1.4 | 163 2.8 3.7 5.6 18.5
1.0 2.51 22 5.4 8.1 1.3 | 148 2.5 4.0 156 7.1
L5 10.3 | 10.0 4.2 6.6 1.3 59 14.4 4,5 12,2 4.4 4.5
.9 4.0} 10.9 3.2 5.5 1.2 | 117 9.6 3.31 15.9 3.6 3.7
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Discharge, in_million gallons per day, of Waikamoi Stream above Wailoa ditch,
near Huelo, Maui, for the year ending June 30, 1923—Continued

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

0.7 2.3 9.1 4.7 5.4 L2} 32 9.5 2.6. 95 5.0 3.4

.9 2.1 5.5 64 4.8 L1]| 2 8.5 7.2 7.1 7.5 12.7

7 17 3.8 20 3.5 1.1} 1.3} 33 42 4.9 6.5 7.2
1.0 L7 3.2 | 12.8 3.2 L0 83f 1.4 35 3.7 7.2 3.5
5.4 1.4 3.4| 1.8 50 1.7 6.3 8.2 14.7 4.4 36 2.9
4.6 1.8 2.7] 138.2| 37 2.1 531 22 10.0 | 27 1.7 3.1
16 L4 3.7 6.6 | 15,1 13 4,71 17.8 | 52 16.5 9.8 2.7
3.5 L3 2.8 4.9 7.0 1.2 3.9 85| 22 10.1 6.1 3.4
1.6 2.4 2.1 6.0 5.1 L0 3.5 jecemaes 8.3 10.1 5.6 41
1.1 2.7 1.8 4.2 4.1 L1 3.1 eacnnen 6.0 24 8.0 4,3
1.1 L6 [ccaaeas 4,2 |oooooo 11 2.8 |ocaaee 5.5 ficecene 114 Jaeeene

NoTE.—Braced figure shows mean discharge for period indicated; estimated, because of lack of gage-
height record, by comparison with flow of East and West Branches of this stream at Haiku-uka boundary.

Monthly discharge of Waitkamoi Stream above Wailoa ditch, near Huelo, Maui,
for the year ending June 30, 1923

Discharge Total run-off
Month ' Million gallons per day
) Second- | wripion
feet gallons Acre-feet
Maximum | Minimum | Mean | (2e80)

July.noeceeeeeeaae 5.4 0.6 1.22 1.89 37.9 116

AUZUSE .o v ceecccmcccaemc e 30 1.0 5.63 8,71 174
September % 1.3 10.8 16.7 324 994
ctober 64 2.6 12.5 19.3 389 1,190
November 84 3.2 20.0 30.9 601 1,840
December. 4.6 L0 1.99 3.08 61,7 189
ANuAary. 368 1.1 51.6 79.8 1, 600 4,910
February. 79 1.7 113 17.5 315 971
March.C_ ..o o il il 108 2.6 18.8 29,1 1,790
April_______ . 72 3.7 14.9 23,1 447 1,370
5 3 3 [eeciceeooan 7.26 1.2 225 691
L0 4 TN 18.5 2.2 574 8.88 172 528
The year. 368 .6 13.5 20.9 4,930 15, 100

EAST BRANCH OF WAIKAMOI STREAM AT HAIKU-UEA BOUNDARY, NEAR KAILIILI, MAUI

LocaTioNn.—200 feet abeve Haiku-uka boundary-line trail crossing, at elevation
3,020 feet, 514 miles east of Kailiili,

RECORDS AVAILABLE.—May 26, 1918, to June 30, 1923.

Gaas.—Stevens continuous water-stage recorder.

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 155 mil-
lion gallons per day or 240 second-feet, at 1.05 a. m. November 7 and 1.30
p. m. January 14 (gage height, 7.18 feet); minimum discharge recorded, 0.2
million gallons per day or 0.3 second-foot, at 3 p. m. July 4 (gage height,
3.89 feet). ‘

1918-1923: Maximum discharge recorded, 230 million gallons per day or
356 second-feet, at 5.20 p. m. March 22, 1920 (gage height, 7.92 feet); mini-
mum discharge recorded, 0.07 million gallons per day or 0.11 second-foot,
April 15, 1919 (gage height, 3.77 feet).
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Diversions.—A little water is diverted above station by Kula pipe line.

ReGgULATION.—None.

OB3Ecr OF sTATION,—To determine discharge of stream at boundary between
fee simple lands above and Territorial lands below.

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

Accuracy.—8Stage-discharge relation permanent during year. Rating curve
well defined below 15 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 except for high stages.

Discharge measurements of Easlt Branch of Waikamoi Stream at Haiku-uka bound-
ary, near Kailiili, Maui, during the year ending June 30, 1923

[Made by John MeCombs]
Discharge Discharge
Dat Nt Dat Hoieht
ate eig . ate s
(fost) | Second- gl‘{ggg (feot) | Second- | Million
feet per day -feet | per day
8ept. 20.cocneanoen 4,36 4.4 2.9 Jan. 20.eccoeacaaa. 4.70 11,1 7.2
b2 S, 4.13 2.0 13| June 14..ccecaano... 4,10 1.05 .65

Discharge, in million gallons per day, of East Branch of Waikamoi Stream at Haiku-
uka boundary, near Kailitli, Maui, for the year ending June 30, 1923
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Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.2 0.3 0.3 0.4 0.6 0.9 0.3 L6 0.9 4,6 2.2 2.6
.2 .3 .6 LO .5 .8 2.4 .8 .9 9.0 3.0 L1
.2 2.0 .6 7.2 .7 .7 4.2 .7 55 L5 2.3 1.2
.2 .8 1.6 5.2 7.0 .7 1.4 .6 2.3 L8 L6 2.6
.2 .3 3.4 43| 13.9 .6 .6 .6 1.0 L7 L2 1.6
.2 .3 .9 3.2| 18.3 .7 .7 .6 .9 L0 LE .9
2 L0 2.0 2.6 | 14.8 .6 .8 .5 L2 6.1 L1 .8
.2 3.6 .7 .0 4.6 .5 3.2 51 13.0 3.2 1.0 .8
.2 4.5 4.3 7 L7 .5 2.6 121 8.5 L4 .9 .7
.2 27 19.2 .6 L3 .5 3.0| 123 4.7 L0 .8 7
.2 58 56 2.3 2.3 4| 1.8 1.9 2.9 8.0 .7 .6
.3 2.1 2.0 1.2 2.0 40 171 L3 L6 2.0 W7 .8
.3 7 L2 .6 4.2 .71 116 L8 L2 1.2 .6 1.4
.2 .5 .8 .5 2.1 .5 48 .9 1.0 1.2 .6 1.0
2 .5 2.4 9.1 2.5 .41 3 .8 .9 .9 .6 1.1
.3 .5 1.0 4,5 6.9 .4 7. .7 .8 .8 5 4.5
.2 .4 .8 .9 2.1 4 3 .6 .9 L1 8 4.1
4 .5 5.0 .9 1.2 40 12 N .9 2.1 8 1.3
.5 2.7 1.6 .6 1.1 .4 9. 1 .9 L8 7 .9
.3 W7 2.6 .6 .9 .31 16 1 W7 2.0 (1} .8
.3 .4 1.3 5 1.2 .3 4, 2 [ L2 4 7
.2 .4 .8 1 .9 .3 2. 2 8 .9 7 1
.2 4 .6 9 7 3 2. 0 8 .8 6 2z
3 .4 .6 1 7 3 L 9 3 .9 6 7
.8 .4 .6 4 5 4 L 1 6 .9 5 7
.9 5 .5 1 6 .4 1, 6 [} 2 2 .7
.3 4 8 9 2 4 L 2 4 (1} 2 .7
.0 .3 5 7 2 3 L 3 7 4 4 .7
.3 .9 4 0 9 3 . 3 1 3 3
.3 6 4 6 8 3 1} 2 8 1
.3 .4 6 3 8 7

COLOHE NamaE 00E ©
PRHEPRR PRERE B, e
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Monthly discharge of East Branch of Waikamoi Stream at Haiku-uka boundary,
near Kailiili, Maui, for the year ending June 30, 1923

Discharge Total run-off
Month Million gallons per day

Second- | Ayrion §

feet gallons Acre-feet
Maximum | Minimum | Mean | (€8D)

July 1.8 0.2 0.35 0.54 10.8 33
August, 5.8 .3 114 1.76 35.3 108
September. 19.2 .3 2.10 3.25 63.1 193
October. 14.1 4 2.43 3.76 75.3 21
November 15.5 .5 3.81 5.89 114 351
December. .9 .3 .46 .7 14.4 44
January. 48 .3 7.88 12,2 244 750
February, 12.3 .5 2,16 3.34| . 60.6 186
March 15.8 .6 3.02 4,67 93.6 287
April 9.0 .8 2,50 3.87 75.0 230
ay. 0.5 .6 177 2.74 55.0 168
June 4.5 .6 1.36 2.10 40.8 125
The year. 48 .2 242 3.4 883 2,710

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

Locarion.—At Haiku-uka boundary line trail erossing, at elevation 3,000 feet,
5 miles east of Kailiili.

RECORDS AVAILABLE.—May 28, 1918, to June 30, 1923.

Gage.—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 discharge recorded during year, 980 million
gallons per day or 1,520 second-feet, at 3.35 p. m. January 14 (gage height,
6.29 feet) ; minimum discharge recorded, 0.18 million gallons per day or 0.3
second-foot, from 6 to 8 p. m. July 17 and for several hours July 23 (gage
height, 0.39 foot).

1918-1923: Maximum discharge recorded 2,020 million gallons per day
or 3,130 second-feet, at noon DPecember 6, 1918 (gage height, 9.85 feet);
minimum discharge recorded, 0.06 million gallons per day or 0.09 second-
foot, at 8.30 p. m. December 22, 1919 (gage height, 0.33 foot).

Diversions.—A small amount of water is diverted by Haleakala ranch pipe line
above station at elevation 5,300 feet and by XKula pipe line at elevation
4,300 feet.

ReguraTioNn.—None.

OmJEcT oF 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 during year. Rating curve well
defined below 200 million gallons per day. Operation of water-stage re-
corder satisfactory except for a few short periods. 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 diseharge for intervals of the day. Records good except those
estimated which are fair.
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Discharge measurements of West Branch of Waikamoi Stream at Haiku-uka boundary
near Kailitli, Maui, during the year ending June 30, 1923

[Made by John McCombs]
Discharge
gﬁt Ml
Date N on
(feet) Segg&d gallons
per day
Sept. 20. . 0.68 5.5 3.6
Jan. 20 - 1.84 97 63

Discharge, in millions gallons per day, of West Branch of Waikamoi Siream at
Haiku-uka boundary, near Kailitli, Maui, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.5 0.5 0.7 L1 13 1.5 0.5 4.2 2.7 46 6.9
.4 .5 .9 1.6 11 1.8 2.1 1.8 21| 64 3.0
.4 2.1 1.1 30 1.3 1.7 6.0 1.4 17.8 5.7 2.8
.4 L5 L7 | 47| 28 L5 2.8 L2} 10.8 3.8 3.5 5.9
.4 .8 80] 1723 71 1.3 L1 L2 2.3 5.5 6.5
.4 .6 36| 121 | 72 15 Lo L1 L5 3.2 3.0
.4 1.5 4.2 9.8 L3 1.2 1.0 1.9 13.3 1.7 2.3
.4 4.7 2.0 4.0 L1 3.5 L0| ™4 14.2 16 21
.4 8.2 6.9 2.6 1.0 1.8 31 143 4.0 L& 2.0
4 6.1| 8 2.3 1.0 5.0 55 63 2.6 1.4 1.8
44 22 33 6.4 .9 32 7.2 1.5 18.8 1.3 1.7
.5 5.8 9.6 4.4 9] 76 2.8 5.2 7.6 1.2 2.0
.4 L6 4.0 2.5 7.0 L2 31 4.0 2.6 3.0 1.2 2.5
.3 1.1 2.6 L7 1.0 | 293 20]. 20 2.0 1.1 2.0
.3 L1 3.8 19.2 .9 | 296 L5 1.7 LS L1 L8
.3 .9 2.1 | 18.9 .8 41 1.3 1.6 1.4 2.0 6.8
.3 .8 2.5 3.3 .8 | 163 L2 1.5 1.4 2.6 9.4
] .8 | 10.4 2.6 .7 | 130 1.0 L7 Lo L7 2.8
W7 4.0 3.8 2.1 .8] 36 . 1.6 2.1 1,5 L7
.4 1.3 4.8 L6 2.5 .7 ] 102 1.2 L1 7.2 L7 1.3
.3 9 3.6 1.4 2.5 T 24 1.4 .81 2.6 2.3 1.3
.3 .8 20| 4 2.1 .6 | 145 1.8 2.4 2.0 2.6
.2 .7 1.4 9.7 15 .6 6.0 7.4 | 36 1.6 3.0
.4 .7 14 58 13 .6 4.2 6.0 17.3 1.6 4.4
1.8 .7 1.6 7.0| 46 .6 2.8 3.6 5.1 27
L6 .9| 2| 73| 19.2| .7| 21| 2 3.5 79| P
.7 .7 Lb 3.2 7.2 .6 1.8 7.6 | 33 7.0 6.7
1.4 .6 1.2 L8 3.2 .6 1.5 4.0 9.0 3.5
.8 1.1 1.1 2.0 2.1 .6 1.4 3.2 4.0
.7 12 Lo L6 1.6 b 1.3 2.0 5.6
.5 .8 1.3 .5 1.4 10.9 8.0

NoTE.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
height record, by comparison with flow of East Branch of this stream and main stream above Wailoa ditch.

Monthly discharge of West Branch of Watkamoi Stream at Haiku-uka boundary,
near Kailiili, Maus, for the year ending June 30, 1923

Discharge Total run-oft
Month Million gallons per day Second- | prinio
feot ollons | Acre-feet
Maximum | Minimum | Mean | (mesn) | & -
July. 18 0.2 0.55 T 0.85 18.9 52
August. 22 - -B 2421 - W 501 230
September. 84 7 6.85 10.6 206 631
October 44 11 7.85 12,1 243 747
November. 72 L1 1.8 18.3 356 1,
December. 1.8 .5 .94 1.45 29.0 89
January. 296 .5 418 64.7 1,300 3,980
February. .. 56 1.0 6.29 9.73 176
arch. 143 .8 15.9 24.6 492 1, 510
April 64 14 8.61 13.3 793
ay. _— 27 11 3,79 5.86 118 361
June. 0.4 | oo 3.07 4.75 92.1 283
ThO YBAT-eeneaeecmcemmmmee 206 2 920 14.2 | 3,360 10, 300
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ALO STREAM NEAR HUELO, MAUI

LOCATION —300 feet above Spreckels ditch mﬂow and trail crossing and 5 miles
east of Huelo.

RECORDS AVAILABLE.—December 18, 1910, to June 30, 1923.

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.

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

CrANNEL AND conNTROL.—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; probably permanent.

" EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
390 million gallons per day or 603 second-feet, at 4.15 p. m. January 12
(gage height, 3.63 feet); minimum discharge recorded, 0.4 million gallons per
day or 0.6 second-foot, 3 to 5 a. m. and 11 p. m. July 21 and 9 to 10 a. m.
January 1 (gage height, 0.48 foot). :

1910-1923: Maximum discharge from extension of rating curve, 638
million gallons per day or 987 second-feet, at 7 p. m. December 9, 1916
(gage height, 4.35 feet); minimum discharge recorded, 0.06 million gallons
per day or 0.1 second-foot, November 4, 1911 (gage height, 1.34 feet, old
datum).

Diversions.—None.

REecuLaTiION.—None.

OBJECT 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 slightly April 26. Two rating
curves used, both well defined below 75 million gallons per day. 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 except for high stages.

Discharge measurements of Alo Stream near Huelo, Mauz, during the year ending
June 30, 1923

[Made by John McCoembs]
Discharge Discharge
Gﬁ Ga _—
Date height Date heisﬁ i

(feet) | Second- gg]filion : (feet) | Second- %;nmon

feet ons feet gns

per day per day
Sept. 18 caucencaans 0.87 4.3 2.8 Jan, Beccaeaceceaae 0.74 2.2 L4
Nov. 15 ccaeeeanaan .81 2.9 L9 || APre Gecnccccnaaan. .75 2.8 L85
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Discharge, in million gallons per day, of Alo Stream near Huelo, Maut, for the year

ending June 30, 1923
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torn May 8-14 and June 19-24; gage-heights estimated by comparison with gage-

Stream.
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Monthly discharge of Alo Stream near Huelo, Maui, for the year ending June 30,

Note.—Recor
height graph for

1923

Total run off

Acre-feet
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gallons
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SPRECKELS DITCH BELOW KAAIEA‘ GULCH, NEAR HUELO, MAUI

Location.—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, 1923.

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 short
distance below gage.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 82 million
gallons per day or 127 second-feet, at 6 a. m. January 20 (gage height, 4.47
feet); minimum discharge recorded practically no flow, at about 11 p. m.
August 1 (gage height, 0.18 foot).

1917-1923: Maximum discharge recorded, 110 million gallons per day or
170 second-feet, at 7.30 p. m. January 16, 1921 (gage height, 5.65 feet);
minimum discharge, no flow, when water is occasionally turned out of ditch.

Drversions.—Ditch diverts water from a dozen or more streams east of Nailiili-
haele.

REeGULATION.—By gates at frequent intervals.

OBJECT oF STATION.—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 changed slightly November 25. Standard
rating curve well defined below 50 million gallons per day; was used direct
after November 25; prior to that date a parallel curve was used, in fact, by
applying a constant correction to gage heights before entering rating table
for standard curve. 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 description of this ditch see *“Spreckels ditch at Haipuaena weir, near
Huelo, Maui.”

Discharge measurements of Spreckels ditch below Kaaiea Gulch, near Huelo, Maui,
during the year ending June 30, 1923

[Made by John McCombs]
Discharge Discharge
Date hGia t Dai lgiﬁ:t
£ 0 ate
(feet) | Second- | Million (feet) | Secona- | Mililon
feet per day feet per day
Sept. 15 coceeeoas 0.93 9.8 6.3 Jan. 8. aeaans 0.43 0.55 0.35
Nov. 15 ccueeea ot .51 1.6 105 || APredecec e ocianaas 1.15 4.1 9.1
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Discharge, tn million gallons per day, of Spreckels ditch below Kaaiea Gulch, near

Huelo, Maw, for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.05 0.4 0.7 L0 1.5 0.05 1, 0.9 10.1 1.2 0.2
.05 .3 .6 .6 .6 .2 . .6 | 155 .9 .2
.05 .31 1.2 .7 6| 1.4 71| 85| 2.6 .1
.1 0.2 .4 3.2 2.3 .6 .6 15 9.4 .9 L1
.2 .7 871 12.5 .5 .4 .9 9.1 .9 .3
.1 .5 2.4 22 .4 .3 1.2 8.2 4.5 .2
.1 18 2.61 21 .4 .4 2.2 90 147 L1 .2
.1 4.2 6] 15| 24 41 .8 - 5.8 9.3 .8 .1
.4 8.3 2,7 .9 3.8 31 41 7.7 7.0 .8 .1
.2 41/ 19.0 .6 2.8 .2 .6 9.5 6.3 .6 .1
.2 12,3 | 15.0 3.2 20 2.4 1.1 7.9 .6 .1
.2 2.2 6.3 .6 2.8 .3 |50 .6 2.6 .5 .2
.1 L0 2,7 .5 5.1 B4 .5 1.3 .4 .2
.1 .8 2.3 .4 2.0 238 ] .4 2.2 .4 .6
.05 7 1.9 4.6 1.7 2124 .4 .4 .9 .4 .6
.05 .6 1.2 | 4.8} 10.4 222 .4 .4 .7 .6 .6
.05 .61 L2 5 21 .2 |30 4 .3 13| Lo .2
.05 .6 4.5 1.3 1.3 L1132 .4 .2 7.9 W7
.1 3.1 1.2 .5 1.4 232 8.3 4 5.5 .6
.05 2.2 1.2 .4 .9 .21 34 4,1 .2 6.6 .6
.05 19 .8 1.5 10 .1| 88 3.4 2 2.8 .6
.2 2.0 .6 37 .8 1] 70 L5 .2 2.7 L1 2
.1 1.3 .6 7.9 .6 1| 6.3 10.2 2.2 1.6 .8 .
.2 .4 .6 4.2 .6 .1] 5.8 3.0 L6 1.2 .6
.1 .4 .6 2.8 19.3 .21 53 1.9 6.3 .9 3.6
.3 .3 .5 2.3 | 1.5 .21 4.8 2.7 8.0 9.4 7
.2 .3 6| Leé| 3.9 .1] 3.9 24| 29 8.5 .6
.4 .4 .6 1.3 17 1] 3.4 1.3 | 10.4 2.8 .4 .4
.6 .5 L6 1.3 1] 2.8 8.0 2.2 .3 .6
.05 .4 .5 .9 .9 A 23 6.6 2,7 .4 4
.4 L4 A L7 6.7 .3

Nore.—Braced, figures show mean discharge for periods indicated; estimated, because of lack of gage-
height record, by comparison with flow of Kaaiea Stream. Daily lscharge Jan. 28 to Feb. 5 determined
from esmmated gage-height record.

Monthly discharge of Spreckels ditch below Kaaiea Gulch, near Huelo, Maui, for
the year ending June 30, 1923

Discharge Total run-off
Month Million gallons per day Second- | Mriltion
feet gallons Acre-feet
Maximum | Minimum | Mean | (f€80)

............. 0.129 0.200 4,0 12
............ 1.63 2.52 80.5 155
0.3 2,34 3.62 70.1 215
.4 3.85 5.96 119 366
.6 5.64 873 169 519

.1 .29 .45 8,
.05 11.3 17.5 349 1,080
.4 2.02 3.13 56.6 174
.2 |- 3.88 597 120 367
7 5. 59 8.65 168 515
.3 .96 1.47 20.5 20
............ .28 43 8.5 26
3.16 4,89 1,160 3,550

CENTER DITCH BELOW KOLEA RESERVOIR, NEAR HUELO, MAUI

LocaTioN.— 200 feet below.head gates at spillway crossing of Kolea reservoir,
half a mile below intake in Waikamoi Stream, and 834 miles by trail east

of Huelo.
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REeCORDS AvaILABLE.—May 1, 1922, to June 30, 1923. For station half a mile
upstream at Waikamoi, March 6, 1918, to April 30, 1922; see ‘“Regulation’”
below.

Gagr.—Stevens continuous water-stage recorder.

Di1scHARGE MREASUREMENTS.—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 discharge recorded, 84 million gallons per
day or 130 second-feet, at 5 a. m. January 12 (gage height, 5.02 feet); stage
may have been higher during periods when recorder did not operate prop-
erly. Minimum discharge recorded, 0.38 million gallons per day or 0.6
second-foot, at noon February 19 (gage height, 0.49 foot).

Diversions.—Ditch diverts water that arises in streams below or passes Sprec-
kels ditch.

RegurLaTioN.—Flow regulated by head gates and by release of water from Kolea
reservoir. 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.

OBimct OF 8TATION.—The discharge at this station less the discharge at the Man-
uel Luis diteh station gives amount of water diverted from Territorial
lands under water license No. 974,

UriLizaTioN.— Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. 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 satis-
factory except as 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 averging discharge for intervals of the day. Records
good.

Center ditch, at elevation about 500 feet, diverts below all other main ditches
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 diteh
at Puohakamoa Gulch, near Huelo) at Waikamoi Stream. At Kailua Stream
the flow of the ditch is diverted into Lowrie ditch and carried to a point near
Paia where it is used for irrigation of sugar cane. Center ditch proper is about
3 miles long and has a carrying capacity of 100 million gallons per day.

Discharge measurements of cenier ditch below Kolea reservoir, near Huelo, Mauz,
during the year ending June 30, 1923

[{Made by John MeCombs]
Disceharge Discharge
Dat h(gia %?t Dat hei?ft
ate gl o ate o i
(feet) | Second- gﬁggg (fest) | Second- | Million
feet feet | 831008
per day per day
Sept. 19....____._. 2.95 59 38 RE N 0.76 2.2 1.45
30 ] 74 2.2 1.4 June 28 . . ____ .85 3.5 2.2
Nov. 23._ ... 97 6.8 4.4
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Day

Discharge, in million gallons per day, of Center ditch below Kolea reservoir, near .

Note.—Record lacking or valueless Oct.

mined by referring East

Monihly discharge of Center ditch below Kolea reservoir, near Huelo, Maui,
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THO Fear. - e cicacacaccannad]




146 SURFACE WATER SUPPLY OF HAWAII, 1922-1923

NAILIILTHAELE STREAM NEAR HUELO, MAUI

LocaTion.—200 feet above Wailoa ditch intake, 700 feet above New Hamakua
ditch trail,-and 3 miles south of Huelo.

REcorps avaiLaBLE.—October 8, 1913, to June 30, 1918, and August 6, 1919,
to June 30, 1923, Also at old staff-gage station below New Hamakua ditch
from December 9, 1910, to December 31, 1912,

Gaae.—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.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge just above
gage.

CHANNEL AND CONTROL. —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 discharge recorded during year, about
840 million gallons per day, or 1,300 second-feet, at 2 p. m. January 14 (gage
height, 5.55 feet); minimum discharge recorded, 2.2 million gallons perday,
or 3.4 second-feet, from 5 p. m. to 6 p. m. July 21 (gage height, 0.275 foot).

1913-1923: Maximum discharge from extension of rating curve, 1,800
million gallons per day, or 2,790 second-feet, at 6.30 p. m. May 1, 1916
(gage height, 6.3 feet); minimum discharge recorded, 0.45 million gallons
per day or 0.7 second-foot, from 11 a. m. to 7 p. m, July 14, 1920 (gage
height, —0.52 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,

ReguraTioNn.—None.

Omsecr oF sTaTIoN.—To determine feasibility of additional diversions or flood
storage. Also to assist valuation appraisers in relation to Territorial water
license to ditch company.

UrirLizaTioN.—Ordinary flow is diverted by ditches of East Maui Irrigation Co.
for irrigation of sugar cane,

Accuracy.—Stage-discharge relation changed during flood of September 10.
Rating curve used prior to that date, well defined between 0.5 and 80 million
gallons per day;.curve used after that date, well defined between 0.5 and
25 million gallons per day and fairly well defined between 25 and 80 million

- gallons per day 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 inspec-
tion or, for days of considerable fluctuation in stage, by averaging discharge
for intervals of the day. Records good except for high stages.

Discharge measurements of Nailiilihaele Siream near Huelo, Mausi, during the year
ending June 30, 1923

°
[Made by John McCombs}
Discharge
ot

Date height Million

(feet) Second- gallons

feet per day
Sept. 14 e 0.77 17.4 1L2
Jan, 5. . .58 7.3 4.7
Apr. 7 - .74 16.7 10.8
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Discharge, in million gallons per day, of Nailiilihaele Stream near Huelo, Mauis
for the year ending June 30, 1923

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
3.2 4.0 5.3 80| 11.6| 14.4 2.5 7.0 7.71 28 15.4 1.6
30| 50| 70| 108 99| 10.3| 44| 52| 7.0| 86 16.5 8.6
3.0 43 7.6 30 1L.2| 10.3 | 14.4 50| 27 139 24 9.5
29| 186, 10.1} 28 30 9.5 | 10.3 4.5 174 125 | 129 31
3.5 9.8| 23 42 90 8.0 5.8 4.3 80} 120 125 15.4
29| 7.6| 13.5| 32 08 7.7 86| 41| 86| 99| 27 0.5
30| 120| 28 28 96 7.4 1.2 4.0 8.3 43 116 8.3
29| 37 13.0] 16.0 | 60 6.4 10.7 3.7| 43 28 9.9 7.7
55| 58 24 120 28 58| 15.0| 47 27 12,5 8.6 6.7
3.3 4 116 10.8 | 18.6 53| 179 | 76 21 10.3 7 6.1
3.5 45 67 4.0 24 50| 26 12.9 [ 34 7.4 5.5
3.8 31 26 11.6] 19.2 5.2 | 167 10.8 | 16.7 6.4 7.7
29| 19.4| 16.5 9.0 35 6.4 | 89 8.6 1.2 5.8 13.9
2.8 16.7| 120 7.7 20 5.0 | 232 85| 77| 22 53 20
28| 146| 28 23 21 43 | 111 7.0 10.8 5.5 15.4
28| 135| 12.5| 32 43 3.8 | 37 6.4 9.5 129 20
25| 121 120! 10.8| 20 3.7 121 41 6.1 22 4.4 28
3.0| 1.6 | 36 4.4 14.9 3.6 | 157 4,0 55| 52 9.9 13.4
34| 29 20 9.9| 14.4| 35102 47 6.7! 34 15.1 10.3
26| 14.6| 23 80| 1.6 3.4 | 165 21 53| 31 9.5 9.5
241 1161 1701 16,11 129 31! 40 28 481 19.2 9.9 8.0
3.3| 1.6 | 12.5| 106 12,5 3.0 24 125 47| 21 22 7.7
28| 94| 10.8| 49 9.0 29| 16.5]| 78 58 129 | 17.0 7.0
4.1 9.4 9.5 31 8.3 27| 134} 12.9| 24 9.9 149 6.7
14,6 7.9 83| 2 89 31| 1.2 8.6 31 8.6 33 6.4
13.5 7.6 7.7 19.8| 59 4.6 9.9 23 18.4 | 38 4.9 7.0
5.8 6.7 9.5 144 | 26 3.0 8.6| 16.0| 89 26 14.4 6.4
14,2 6.7 7.4 13.4 | 154 2.8 80! 10.3| 24 28 116 7.4
52| 10.3 6.4 186 12.5 2.6 7.4 13.4 ] 22 10.3 9.0
4,1 7.6 551 11.2| 10.8 2.8 6.4 10.8 | 33 1.6 7.7
4.8 6.4 12.5 2.7 6.1 1.6 13.9

Nore.~Braced figure shows mean discharge for period indicated; estimated, because of lack of gage-
height record, by comparison with flow of Alo Strealr):. ) ’ !

Monthly discharge of Nailiilihaele Stream near Huelo, Maui, for the year ending
June 30, 1923

Discharge Total run-off
Month Million gallons per day

Second- | piyjion y

feet .| ‘gallons Acre-feet
Maximum | Minimum | Mean | (0930)

July. 14.6 2.4 4.45 6.89 138 423
August. 58 4,0 1.5 27.1 542 1,660
September 116 5.3 19.8 30.6 595 1,820
October. 106 7.7 21.7 33.6 673 2, 060
November.. 98 8.3 3.1 481 932 2,860
December.. . ccavomaeeoanan 14.4 2.6 5, 24 8,11 162 499
January. PR 232 2.5 47.1 72.9 1,460 4,480
eIl Y e e cacaccecmcamcacianenane 78 3.7 17.0 2.3 477 1,460
arch. 89 4.8 17.8 21.5 562 1,600
April 55 8.6 22.9 35. 4 687 2,110
May. 33 5.3 13.3 20.6 412 1,270
June. 31 5.5 1.0 17.0 331 1,010
The year. 232 2.4 19,1 29.6 6,960 21, 300

EAILUA STREAM AT HAIKU-UEKA BOUNDARY, NEAR KAILILI, MAUI

LocATiON.—A#% trail crossing 100 feet above Haiku-uka boundary line and 134
miles by horse trail southeast of Kailiili.

RECORDS AVAILABLE.—July 11, 1918, to June 30, 1923. Revised records for
the year ending June 30, 1921, are published in this paper.
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GaGE.—Stevens continuous water-stage recorder. Datum raised 3.58 feet on
February 23, 1923, .

DiscHARGE 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 bridge. 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 discharge recorded during year, about
370 million gallons per day or 572 second-feet, at 3 p. m. January 14 (gage
height, 11.12 feet, old datum, or 7.54 feet, present datum); minimum dis-
charge recorded, 0.01 million gallons per day or 0.015 second-foot, from 7 p.
m. to midnight July 23 (gage height, 4.15 feet, old datum, or 0.57 foot,
present datum).

1918-1923: Maximum discharge recorded, about 500 million gallons per
day or 770 second-feet, January 16, 1921 (gage height, 9.6 feet); minimum
discharge recorded, 0.002 million gallons per day or 0.003 second-foot, at
1 a. m. and 1.50 p. m. December 22, 1919, and 2.20 p. m. July 13, 1920.

Diversions.—None.

ReguLatioN.—None.

OBIECT OF 8TATION.—To determine discharge of stream at boundary between
fee simple lands above and Territorial lands below.

UriLizatioN.—Water picked up by East Maui Irrigation Co.’s ditches for irriga~
tion of cane lands.

Accuracy.—1922-23: Stage-discharge relation permanent except for change in
datum on February 23. Rating curve well defined below 80 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.

1920-21: Records published below for the period January 28 to June 30
supersede records published in Water-Supply Paper 535, page 126. For the
period July 1 to January 27 the revised records are the same as those given
in Water-Supply Paper 535. Stage-discharge relation for medium and high
stages changed during flood of January 16. Rating curves used prior and
subsequent to that date well defined below 80 million gallons per day.
Operation of water-stage recorder satisfactory except as noted in footnote
to daily-discharge table. Records good.

Discharge measurements of Kailua Stream at Haiku-uka boundary, near Kailiili,
Maui, during the year ending June 30, 1923

[Made by John Mc¢Combs]

Discharge
Gage
Date heﬁt N
. (feet) | Second- 1,‘;@%%3?
feet per day

Sept.20e. ... - 4.28 1.35 0.85
B L R S 6.03 112 72
June 13 .69

e Discredited; poor measuring section.
Note.—Gage datum raised 3.58 feet on February 23, 1923,
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ISLAND OF MAUI
Discharge, in million gallons per day, of Kailua Stream at Haik'w-uka’boundary,
" jP Y

near Kailiili, Maut, for the years ending June 30, 1921 and 1923
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height record, by comparison with flow of ad;
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Monthly discharge of Kailua Stream at Hasku-uka boundary, near Kailiili, Maui,
Jor the years ending June 30, 1921 and 1923

Discharge Total run-off
Month Million ns
on gallons per day Second- | wimion
feet gallons Acre-feet
Maximum | Minimum { Mean (mean)
1920-21

Tuly - 7.8 0.005 9.756 1.17 23.4 72
9.1 .09 1.03 1.59 32.0 98
8.2 .09 1.26 1.95 37.8 116
1.8 15 2.34 3.62 72. 4 223
02 .3 9.14 14.1 274 841
82 .6 10.9 16.9 338 1,040
.6 2L5 33.3 666 2,050
.08 . 366 . 566 10.2 31
.05 1.82 2.82 56,4 173
.2 5.93 9.18 178 546
.06 . 165 . 255 5.1 16
.02 .161 . 249 4.8 15
. 005 4.65 7.19 | 1,700 5,220
02 .024 . 037 .73 2
02 . 652 1.01 20.2 62
04 2.68 4,15 80. 4 247
3.10 4.80 96.2 295
25 7.39 11.4 222 680
05 . 194 . 300 6. 00 18
05 20.9 32.3 649 1,990

4,14 6,41 116

2 8.85 13.7 274
35 4,51 6.98 135 415
1 1.15 1.78 35.8 109
1 . .23 23.9 73
02 4,55 7.04 | 1,660 5, 090

KAILUA STREAM NEAR HUELO, MAUI

LocaTtioN.—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, 1923.

Gace.—Stevens continuous water-stage recorder installed March 7, 1918, re-
placing Barrett and Lawrence water-stage recorder installed October 8, 1913,
at same location and datum as original staff gage.

DISCHARGE 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 discharge recorded during year, about
1,070 million gallons per day or 1,660 second-feet, at 3 p. m. January 14 (gage
height, 8.70 feet); minimum discharge recorded, 0.55 million gallons per day
or 0.85 second-foot, at 5 p. m. July 18 and 4 to 5 p. m. July 21 (gage height,
0.82 foot). :

1910-1923: Maximum discharge recorded, about 1,500 million gallons per
day or 2,300 second-feet, at about 2 a. m. February 1, 1922 (gage height
estimated, 10.5 feet; float washed out of stilling well at gage height about 8.5
feet). Minimum discharge recorded, 0.07 million gallons per day or 0.11
second-foot, from 3 to 4 a. m. June 27, 1921 (gage height, 0.57 foot).

Drversions.—Nearly all low-water flow diverted by Old Hamakua ditch above
station from February 5, 1918, to February 28, 1922.

ReGULATION.—By diversion only.
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OnJEcCT OF sTATION.—Data valuable in connection with Territorial water leases to
ditch company.

UriLizaTion.—Ordinary flow of stream is diverted by ditches of East Maui Irri-
gation Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Rating'curve well
defined below 350 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 good except those estimated which are fair.

Discharge measurements of Kailua Stream near Huelo, Maui, during the yedr ending
June 30, 1923 T

[Made by John McCombs}

Discharge ' : Discharge
Dat e Da Nt
ate e1g] a3 ate eig] -
(feet) | Second- | Million : (foot) | Seond- | Million
feet | Sallons feet | goltons
per day per day

1.51 8.3 5.4 || Jap. 12 cccevennaann 4.72 422 273
1.89 24.9 16.1 || Apr. 7eeooe oo 1.57 1.6 | 7.5
2.09 48 31

o Discredited; poor measuring section.

Discharge, in million gallons per day, of Kailua Stream near Huelo, Maus, for the
year ending June 30, 1923
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NoTE.—Braced figures show mean discharge for periods indicated; estimated, because of lack of gage-
beight record, by comparison with flow of this stream &t station at Haiku-uka boundary.
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Monthly discharge of Kailua Stream nec;z Huelo, Maus, for the year ending June 30,
23

Discharge Total run-off
Month ilti
on Million galions per day Second- o
feet Mlmgallons Acre-feet
Maximum | Minimum | Mesn | (mean)
104 1.61 32,3 99
5.61 8.68 174 534
11.1 17.2 333 1,020
9. 55 14.8 296 909
28.7 36.7 712 2,180
.0 2.35 3.64 72,7 224
.0 48.1 744 | 1,400 4, 580
.6 15.3 23.7 428 1,310
5 22.0 34.0 681 2,000
. 0 15.4 23.8 461 1,420
.2 8.10 12.5 251 7L
8 6.47 10.0 194 596
.6 14.0 2.7 5,130 15, 700

HOOLAWALIILIX STREAM NEAR HUELO, MAUI

LocaTioNn.—400 feet above New Hamakua ditch crossing and 4 miles by trail
west of Huelo.

REcORDs AvArLaBLE.—April 6, 1911, to June 30, 1923.

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. :

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

CHANNEL AND 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 discharge recorded during year, about
215 million gallons per day or 333 second-feet, at 4 a. m. February 23 (gage
height, 3.78 feet); minimum discharge recorded, 1.1 million gallons per day
or 1.7 second-feet, for several hours during latter part of July and August 1
and 2.

1911-1923: Maximum discharge recorded, about 485 million gallons per

day or 750 second-feet, at 11 a. m. November 21, 1921 (gage height, 4.82

_ feet); minimum discharge recorded, 0.5 million gallons per day or 0.8 second-
foot, at 9 p. m. December 11, 1919 (gage height, 0.02 foot).

DiveErsions.—None.

RecuLaTioN.—None.

OBJEcT oF sTaTioN.—To furnish data for appraisal of water value under Terri-
torial lease to ditch company.

Urruization.—All water during low and medium stages picked up by ditches
of East Maui Irrigation Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined below 30 million gallons per day; extended above that point
and subject to error. Operation of water-stage recorder satisfactory except
during December to February and during May. 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 good for ordinary
stages except those estimated which are fair; high-stage records subject to
€rror.
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HOOLAWANUI STREAM REAR HUELO, MAIU

LocaTioN.—200 feet above intake of Wailoa ditch and 5 miles by trail west of
. Huelo at elevation 1,240 feet. . .

RECoRDs AvatLABLE.—December 12, 1910, to June 30, 1923.

‘Gage.—Stevens continuous water-stage recorder installed June 20, 1914, 200 feet
upstream from original staff, which it replaced.

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

CHANNEL AND CONTROL.—Stream drops over & 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 discharge estimated 275 million gallons
perday or 425 second-feet, at about 3 a. m. February 23 (gage height esti-
mated, 5.5 feet; recorder did not operate during period February 22-28);
minimum discharge recorded, 0.3 million gallons per day or 0.5 second-foot,
from 11 p. m. August 1 to 3 a. m. August 2 (gage height, —0.02 foot).

1910-1923: Maximum discharge recorded, about 550 million gallons per
day or 851 second-feet, at 3 a. m. February 1, 1922 (gage height, 8.40 feet)
minimum discharge recorded, 0.15 million gallons per day or 0.2 second-
foot, at 7 p. m. October 25, 1917 (gage height, —0.19 foot).

Diversions.—None.

REguLaTiON.—None.

OBJECT OF STATION.—To furnish data for appraisal of water value under Terri-
torial lease to ditch company.

UriuizaTioNn.—All water during low and medium stages picked up by ditches of
EBast Maui Irrigation Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by encroachment of grass on
control, effective August 3. Rating curve used prior to that date, fairly well
defined for ordinary stages; curve used after that date, well defined below
100 million gallons per day. Operation of water-stage recorder satisfactory
except during January and February. Daily discharge ascertained by
applying to rating table mean daily gage height obtained from recorder
graph by inspecfion or, for days of considerable fluctuation in stage, by
averaging discharge for intervals of the day. Records good except those
estimated which are fair,

Discharge measurements of Hoolawanui Stream near Huelo, Maui, during the year
ending June 30, 1923

[{Made by John McCombs]
Discharge Discharge
Dat h(;iazzgh?t Dat hGia ghet
ate " ate eig N
(feet) | Second- gﬁggg (feet) | Second- l;{ailllég?
feet feet
per day per day
0.65 7.4 4.8 0.90 13.6 8.8
i 9.4 6.1 .57 5.6 3.6
.94 13.3 &6 .46 4.4 2.9
.26 1.85 1.2




155

Discharge, in million gallons per day, of Hoolawanui Siream near Huelo, Maus,
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Monithly discharge of Hoolawanui Stream near Huelo, Maui, for the year ending
June 30, 1923
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HOROPOU STREAM NEAR HUELO, MAUI

LocaTioN.—200 feet above New Hamakus ditch crossing and 6 miles west of
Huelo, at elevation 1,250 feet.

RECORDS AVAILABLE.—December 12, 1910, to June 30, 1923.

Gage.—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 channel 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 discharge recorded during year, 340
million gallons per day or 526 second-feet, at 2.45 a. m. February 23 (gage
height, 4.22 feet); minimum discharge recorded, 0.3 million gallons per day
or 0.45 second-foot, from 3 to 5 p. m. August 1 (gage height, 0.12 foot).

1910-1923: Maximum discharge recorded, 658 million gallons per day or
1,020 second-feet, at 3.25 a. m. February 1, 1922 (gage height, 5.50 feet);
minimum recorded, 0.15 million gallons per day or 0.23 second-foot, from
2 to 8 p. m. July 14, 1920 (gage height, 0.05 foot).

DiversioNs.—None.

ReguraTioN.—None.

OsBJECT OF 8TATION.—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 permanent during year. Rating curve
well defined below 25 million gallons per day; fairly well defined above that
point. Operation of water-stage recorder satisfactory except during part of
May and June. 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.

Discharge measurements of Honopou Stream near Huelo, Mauz, during the year
ending June 30, 1923

[Made by John McCombs]

Discharge
Qage |[——————

Date height M
(feet) | Second- zﬂ{gﬁg

feet

per day
g : e T
Nov. 14 T 19 7 3.0
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ISLAND OF MAUI
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WAILOA DITCH AT HONQPOU, NEAR HUELO, MAUI

LocaTioN.—100 feet below intake of Honopou Stream, half a mile west of Lupi,
and 7 miles southwest of Huelo.

REcORDS AvaiLABLE.—November 19, 1922, to June 30, 1923.

GageE.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank across ditch at mouth of adit
tunnel through which recorder operates or in concrete viaduct at Halehaku
Gulch 1 mile below gage.

CHANNEL AND coNTROL.—Concrete-lined ditch in tunnel.

EXTREMES oF piscHARGE.—Maximum discharge recorded during period, 160
million gallons per day or 248 second-feet, at 6 p. m. February 26 (gage
height, 5.44 feet); minimum discharge recorded, ditch dry, January 23-28.

Diversions.-——This ditch as a continuation of Koolau ditch diverts the ordinary
flow of all streams on windward Haleakala between Hanawi Stream and
Halehaku Gulch.

ReguraTioN.—Flow regulated by gates.

OBJECT OF STATION.—T0 determine total amount of water diverted through the
Koolau-Wailoa ditch system from Territorial lands.

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

Accuracy.—Stage-discharge relation permanent. Rating curve well deﬁned.
Operation of water-stage recorder satisfactory except for a few short periods.
Daily discharge ascertained by integrating recorder graph with discharge
integrator. Records excellent. '

Wailoa diteh, at elevation about 1,200 feet, diverts the ordinary flow of all
streams on the windward side of the crater of Haleakala between Waikamoi and
Halehaku Streams inclusive. As the continuation of Koolau ditch it carries also
the flow of all streams east of Waikamoi as far as Hanawi Stream. The Koolau-
Wailoa system comprises about 18 miles of main ditch, Wailoa ditch proper being
about 10 miles long with a rated carrying capacity of 145 million gallons per day
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 irriga~-
tion of sugar cane, development of power, and domestic supply on the plantations of
Hawaiian Commercial & Sugar Co. and Maui Agricultural Co. The Koolau~
Wailoa system is the most important of the East Maui Irrigation Co.’s ditch
lines and is the largest ditch system in the Hawaiian Islands.

Discharge measurements of Wailoa ditch at Honopou, near Huelo, Maus, during
the year ending June 80, 1923

Discharge
Date Made by— lgwt
(feet) | Secona- | Bflion
feet per day
Sept. 139] E. D. Burchard. ... ..o cacecacenaaeenmea—eecaan 4.46 206 133
28 | John MceCombs. .o oo oo e e e amman 3.18 118 76
June 11 |._._. do.__ a—- 3.82 119

¢ Discredited; velocity too high for satisfactory handling of meter on rod.
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Discharge, in million gallons per day, of Wailoa ditch at Honopou, near Huelo, Maui,
for the year ending June 30, 1928

Day Nov. | Dec. | Jan. Feb." | Mar. | Apr. | May | June
130 39 52 62 132 132
118 53 41 120 84 130 118
120 | 102 38 58 14, 116
116 | 104 36 52 1 143
102 62 87 114 49 122 129
96 80 71 110 45 147 110 °
94 20 67 115 79 127 100
84| 78 64 154 67 120 04
78 1 121 107 147 43 115 86
72| 121 139 137 47 107 81
68 | 103 116 141 119 101 75
66 | 151 117 138 | . 141 97 92
83 | 148 iz0| 121 } 0| 0 16
65| 153 101 108 85 136
50| 156 89 103 123 86 132
56 113 119 126 137
54 99 132 132 146
52 92 157 116 132
51 92 127 118
50 80 153 115 106
45 76 144 123
43 102 141 133 110
42 151 137 138 106
40 128 132 136 90
42 110 123 153 87
60 66 149 145 91
42 121 142 141 88
40 62 140 131 92
37 52 141 126 1056
39 45 146 136
39 46 |oerenea- 140 |ocoeaen

OTE.—Braced figures show mean discharge for
hetght record, by comparison with flow of Koolau

riods_indicated; estimated, because of lack of gage-

't

tch at Nahiku weir Ksanae, and Wahinepe,

Monthly discharge of Wailoa ditch at Honopou, near Huelo, Maui, for the year
ending June 30, 1923

Discharge Totas run-off
Month Miilion gallons per day Second- | prmion
feet gallons Acre-feet
Maximum | Minimum | Mean | (me8n)

November 19-30..... oo 146 102 129 200 1, 550 4,750
December. 130 37 67.2 104 2, 080 6, 390
J 159 0 '80. 5 125 2,490 7, 660
February. 151 36 97.6 151 2,730 8, 890
March 154 45 107 166 3,300 10, 200
April 157 43 111 ‘172 3,330 10, 200
May. 153 85 124 192 3,840 11,800
June. 146 75 109 169 8, 260 10, 000
The period - 22, 600 69, 400
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. NEW HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUI

LocaTioN.—600 feet below Honopou Stream crossing, 15 feet above tunnel portal
and 7 miles by road and trail west of Huelo. .

RECORDS AVAILABLE.—May 14, 1921, to June 30, 1923. January 25, 1918, to
May 13, 1921, from station 300 feet upstream. Records comparable.

Gage.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made from lehua logs-across ditch 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 de-
position of mud and gravel on ditch bottom and by caving of tunnel roof.

EXTREMES OF DISCHARGE.—Maximum discharge recorded, 116 million gallons
per day or 179 second-feet, at 2.30 a. m. February 23 (gage height, 5.46 feet);
minimum discharge recorded, 0.2 million gallons per day or 0.3 second-foot,
from 7.30 to 10 p. m. November 24 (gage height, 0.33 foot).

1918-1923: Maximum discharge recorded, 124 million gallons or 192
second-feet, at 2.40 a. m. February 1, 1922 (gage height, 6.15 feet);
minimum discharge recorded on November 24, 1922. ,

Drverstons.—Ditch receives small amount of seepage and, during floods, the
waste water from Wailoa ditch intakes.

ReavuraTioN.—Flow regulated by gates.

OmjsEcT OF sTATION.—To0 determine amount of water diverted from Territorial
lands above to fee simple lands below.

UrrLizarion.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curve used July
1 to September 15, well defined below 100 million gallons per day. Stand-
ard curve used September 15 to June 30, fairly well defined; was used direct
except for period November 9 to December 4 for which a parallel curve was
used. Operation of water-stage recorder satisfactory except for part of July.
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. Ree-
ords fair to good.

New Hamakua diteh, 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 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 per day. Upon com-
pletion of Wailoa ditch New Hamakua ditch was abandoned west of Halehaku and
became a gtorm-water ditch east of Halehaku.

Dzscharge measurements of New Hamakua ditch at Honopou, near Huelo, Maut,
during the year ending June 30, 1923

: [Made by John MeCombs]
‘ Discharge -Discharge
Dat o e Dat; hgfg%
ate 0ig - ate
(feet) | Socond- | Milion - (feot) | Socond- Moo
feet | B day . 6% | per day
Le5| a7 23.8 || Jam. 6. ... 0.08 1.25 0.8
.18 1.75 1.15 || May 17_ . _......_ L16 16.3 9.9
6216 20 18.9

 Stage-discharge relation affected by backwater from tunnel débris below gage.
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gallons per day, of New Hamakua ditch al Honopou, near

Huelo, Maui, for the year ending June 30, 1923
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NEW HAMAKUA DITCH AT HALEHAKU WEIR, NEAR HUELO, MAUI

Locarion.—Just above crossing of Halehaku Stream, 7 miles by trail west of
Huelo post office ’

REcorDs AvarLaBLE.—January 1, 1910, to May 30, 1923, when station was
discontinued.

Gage.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by 25-foot Cipolletti weir.

CHANNEL AND coNTRoL.—Large pool at weir.

EXTREMES OF DISCHARGE.—See monthly-discharge table.

Diversions.—None.

RecuraTION.—By gates at frequent intervals. :

OBjECT OF sTATION.—Halehaku weir is one of four weirs which measure water
diverted from Territorial lands through Kauhikoa, New Hamakua, Lowrie,
and Haiku ditches by the East Maui Irrigation.Co.

UriLizaTioN.—Water used for irrigation of sugar cane.

Accuracy.—Records good.

CooreRrATION.—Daily-discharge records copied from records of East Maui Irri-
gation Co.

For deseription of this ditch see New Hamakua ditch at Honopou, near Huelo,

The following discharge measurement was made by John McCombs:

November 29, 1922:. Gage height, 1.17 feet; discharge, 116 second-feet or 75
million gallons per day.

Discharge, in million gallons per day, of New Hamakua dilch at Halehaku weir, near
Huelo, Maui, for the pertod July 1, 1922, o May 30, 1923
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27 .. 15.8 | 17. 35. 4
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30 12.9 | 18. 46,
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Notre.—No flow July 3~22.
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Monthly discharge of New Hamakua diich at Halehaku weir, near Huelo, Maus,
for the period July 1, 1928, to May 30, 1923

Discharge Total run-off
Montl} o . Million gallens per day Second- on
' . feet Mﬁhgsn ous | Acre-feet
Maximum | Minimum | Mean | (mesn)
July (1‘1 days) 35.2 3.6 16.5 25.5 182 557
August - 72.9 12.1 33.7 52.1 1,040 3,210
September. .o L1 13.8 45.2 69.9 1,360 4,160
October. oo 74.8 24.8 57.2 88.5 1,770 5,440
November. .. cevevmmmmecceamaean 76.5 29.8 64.1 99.2 1,920 5,900
ecember.. .. ..o oo 67.6 13.9 30.5 47.2 945 2, 900
January. - 67.8 13.6 42.5 65.8 1,320 4,040
February. .. 7.5 3.6 48,1 74.4 1,350 . 4,130
March . e 78.3 43.3 55.7 86.2 1,730 5, 300
%{)til ................................. 74.5 45,1 60.8 94,1 1,820 5, 600
AY 1~80 .« et 81.4 42.5 57.5 89.0 1,720 5,200
The period (314 days) ......_.... . PPN NPIPRIIN NI 15,200 46, 500

Notk.—No flow July 3-22.
KAUHIKOA DITCH AT OPANA WEIR, NEAR HUELO, MAUI

LocAaTioNn.—A short distance below crossing of Opana Stream and 8 miles by
road west of Huelo post office.

RECORDS AvVAILABLE.—January 1, 1910, to June 30, 1923.

GaGeE.—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.

REeauLaTION.—By gates at frequent intervals.

OBIECT OF 8TATION.—Opana weir is one of four weirs which measure water

" diverted from Territorial lands through Kauhikoa, New Hamakua, Lowrie,

and Haiku ditches, by East Maui Irrigation Co.

UriLizaTioNn.—Water used for irrigation of sugar cane.

Accuracy.—~Records good.

CoorerATION.—Daily-discharge record copied from records of East Maui Irri-
gation 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 measurcmcnts of Kauhikoa ditch ot Opana weir, near Huelo, Mauz,
* during the year ending June 30, 1923 :

' [Made by John MeCombs}
Discharge
Dat Gage |——7——
ate . .

A “(teet) | Seoond- | Mfflion

. feet per day
L T e 0.16 6.0 3.9

Nov. 29. —— . .69 18 3L




d 8 miles by road north-

~

per day, of Kauhikoa ditch at Opana weir, near Huslo,

Maui, for the year ending June 30, 1923

SURFACE WATER SUPPLY OF HAWAII, 1922—1923

Discharge, in million gallons
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LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MAUI

west of Huelo post office.
RECORDE AVAILABLE.—January 1, 1910, to June 30, 1923.

GaAge.—Friez water-stage recorder.

Looarion.—A short distance west of Halehaku Gulch an
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DisCHARGE MEASUREMENTS.—Made by sharp-crested weir 1614 feet long, with
bottom and end contractions and by current meter from plank across ditch
100 feet below gage. ‘

‘CHANNEL AND coNTrOL.—Large pool back of weir,

EXTREMES OF DISCHARGE.—See monthly-discharge table.

DiversioNs.—None,

ReauLarioNn.—By gates at frequent intervals.

OpBiECT OF STATION.—Opana weir is one of four weirs which measure water
diverted frem Territorial lands through Kauhikoa, New Hamakua, Lowne,
‘and Haiku ditches by East Maui Irrigation Co.

UmiLizarion.—Water used for irrigation of sugar cane.

Accuracy.—Records good.

Co0oPERATION.—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 Hale-
akala between Kailua and Halehaku Streams, inclusive, below Wailoa 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. With the completion of Wailoa ditch, Lowrie ditch became
mainly a storm-water ditch or reservoir feeder.

Discharge measurements of Lowrie ditch at Opana weir, near Huelo, Mausi, during
the year ending June 30, 1923

[Made by John M¢Combs]
Discharge
Gage
Date
height Million
(feet) Smd' gallons
per day
Sept. 26 . - 1.08 67 43.5
.32 92 59

Discharge, in miltion gallons per day, of Lowrie ditch at Opana weir, near Huelo,
. Maui, for the year ending June 30, 1923

Day July | Ang, | Sept. | Oet. | Nov. ! Dec. [ Jan. | Feb. | Mar, | Apr. | May | June
141 10.8| 44.9| 528} 53.1.| 220} 41.6 | 554 | 33.3| 540 45.6

18.9 28.8| 46.7] 49.9) 520 27.3 | 20.8| 550 46.5] 54.2 53.9

L4 2%6 ! 80.0 52.4| 526 | 48.0( 241 547 30.8| 54.0 51. 6

28.0] 33.0 ) 52.0| b562.7| 52.4| 49.4| 2L.4| 55.0! 26.3 ) 54.1 56.2

19:2 | 81.7 | 52.5{ 53.8| 52.5| 36.3 | 33.1 | 54.5| 256 53.2 54.7

A 19.4 | 37.5| 53.1| 53.9( 6.0 41.2| 38.6 | 54.4| 21.8| B54.2 53.0
25 202 41.5| S&&| 5.2 50.6 ] 45.3| 376 4.2 A.7| 541 42.3
.3 27.3| 227 23.6| b4.1| 48.8| 37.3| 4.8 | 546 | 388 | 483 43.0
.7 52.3| 40.7| 494 53.4| 4.0 52.0| 39.4| 55.2| 244} 506 452
5| 52.4| 53.0| 42.4| 53.4( 4.9 49.8| 556 | 547 | 221 4.1} 423
.3 | 52.2| 83.1| 45.3| 53.3| 38.8{ 45.9| 54.6 | 53.9| 40.8| 44.5 38
8| 52.2| 53.6 | 651.3) 53.8{ 384 56.0| 55.1! 53.8| 52.8| 60.9 4.4
6| 50.0| 53.6| 44.8| 53.4| 487! 558 | 53.9| 83.9| 44.5| 156 | 47.9
4488 589| "41.0 |- 53.8 37.3 - 53.4 | "53.8 8%9 | -49.4) .7 53.4
.4 36.4( 53.8| 43.8| 53.7| 34. 2L.1| 53.8| 52.6| 45.9 .8 54.0
12.0| 33.2| 46.2| 53.4| 54.0] 32.6 | 16.3| 52.2| 53.8| 43.4 3.9 54.2
1.2 30.5| 45.4| 52.1| 53.8| 30.8| 1.3 57.2 | 524 | 45.4 4.6 54.8
13.3{ 34.7| 53.6 | 48.9| 53.4 ! 20.4| 12.2{ 42.9| 40.9| 52.2 .6 53.3
17.9| 5L.3| 53.6 | 41.7| 53.5! 29.6 | 11.3 | 45.2| 48.6 | 52.2 | 16.0 5L 9
127 38.2| 8.7 37.7| 52.7) 26.9| 229 513 | 40.3) 53.4| 625 48.0
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Discharge; in million gallons per day, of Lowrie ditch at Opana weir, near Huelo,
Maui, for the year ending June 30, 1923—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
2l e 10.4 | 314 53.4| 43.4| 53.2| 25.1| 0.4 550| 47.1| 53.3| 53.2| 48.7
22... 15,0 |- 34.4( 46.1 | 53.8| 52.8| 24.3 6.5| 55.0| 4.9 | 540} 52.6 46.8
23 .. 1.8 20.9( 40.2( 541 53.2| 23.8 6.4 85.7| 83.5] 54.8 528 515
4. 12.4| 8L.5| 47.5| 53.2| 52.7| 23.4 6.2 552 | 58.8| 54.1| 55.0 46.2
25, 20.4| 27.4)|-44.6 | 53.8| 53.2| 23.5 56| 650 53.8| 53.4| 557 4.4
26. 32.0| 20.5| 39.7) 53.7| 53.2 | 86.2| 12.3| 55.4| 52.3| 540 | 55.6 | - 43.4
27, 16.4| 24.9| 48.56| 51.8| 5L.7| 23.0| 19.5| 556.5| 53.1| 54.1| 6565 42.8
28. 27.8| 23.5) 875 53.4| 53.4| 229! 20.4) b5 4| 416 | 539} 5.2 4.2
29_ 1721 387.1] 83.7( 53.8| 53.6 | 20.2 | 44.4 | ... 24.8| 54.0) 50.6 | 49.9
30. 16.2 | 28.8| 30.2| 49.5| 53.5( 2.7 | 32.8 20.3 | 540} 54.6 45.6
3L 194 22,8 |_.....f 49.1 | ...... 20,8 25.4 joeeee-- 28,1 )._.._..] 56.1 ) cee._.

Monthly discharge of Lowrie ditch at Opana weir, near Huelo, Maus, for the year
ending June 30, 1923 . .

Discharge - Total run-off
Month Million gallons per day $
Beound- | primion
feet gallons Acre-feet
Maximum | Minimum | Mean {mean)
32.0 10.4 15.6 24.1 483 1,480
52.4 14.1 33.9 52.5 1,060 3,230
53.8 10.8 43.4 67.1 1,300 4,000
54.1 23.6 48.2 74.6 1,490 4, 590
54.2 49.9 53.2 82.3 1,600 4, 900
53.1 20.2 35.8 55.4 1,110 3,410
55.8 5.€ 20.4 45.5 912 .2, 800
57.2 21.4 47.3 73.2 1,320 4,080
55.4 20.3 49.4 76.4 1, 530 4,700
54.8 21.8 43.9 67.9 1; 320 4,040
55.7 .6 42.1 65,1 1,310 4,010
55.2 39.9 48.7 75.4 1,460 4,480
The year. 57.2 N 40.8 63.1 14, 900 45, 700

HAIKU DITCH AT MANAWAI GULCH, NEAR PEAH], MAUI

Locarton.—In bottom of western branch of Manawsi Gulchjust west.of Keaaula- -
Opana boundary, a quarter of a mile north of Peahi, and 8 miles by road
northwest of Huelo. .

Recorps avaiLaBLe.—October 7, 1914, to June 30, 1923, at present site.
January 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.

DiscHARGE MEASUREMENTS.—Made from concrete footbridge across ditch.

CHANNEL AND coNTRoL.—Control is submergéd concrete weir across diteh,
installed between October 21 and November 18, 1914; rated by engineers
of East Maui Irrigation Co. Shifts slightly on account of gradual accumu-
lation of tunnel débris on upstream side of control,

EXTREMES OF DISCHARGE.—See monthly-discharge table

DiversioNs.—None.

REeauLaTiOoN.—By gates at frequent intervals.

OBJECT oF 8TATION.—To0 determine amount of water dlverted from Temtonal
la.nds by East Maui Irrigation Co.

.
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UrinizaTion.—Water used for irrigation of sugar cane.
CoorrrATION.—Daily-discharge record copied from records
and distributed for irrigation of sugar cane.
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Accuracy.~—Records good.
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Monthly discharge of Haiku ditch ot Manawai Gulek, near Peahi, Maui, for the
year ending June 30, 1923

Discharge ) Total run-off
Month Million gallons per day
Secend- | prinon
feet gallous Acre-feet
Maximum | Minimum | Mean (mean)

30.0 2,1 4.50 6.96 140 428
84.9 2.1 24,8 38.4 769 2,360
85.9 3.8 341 52.8 1,020 3,140
90.0 9.2 51.8 79.4 1, 590 4,880
90.0 20.3 70.2 109 2,110 6, 460
62.8 6.0 15.4 23.8 479 1,470
90.0 6.0 52.9 8L8 1,640 5,030
90.0 9.2 49.9 77.2 1,400 4,200
90.0 18.0 61.5 95.2 1,910 5,850
90.0 34,8 79.7 123 2,390 7,340
90.0 16,4 57.9 9.6 1, 790 5,510
84.7 6.9 28.4 43.9 852 2, 610
90.0 2.1 4.1 68.2 16,100 49, 400

MISCELLANEOUS MEASUREMENTS

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

Miscellaneous measurements on Maui during the year ending June 30, 1923

Mill
. Gage | Dis-
Date Stream Tributary to— Locality height]| charge g?gg;
Feet | Sec.-ft
July 10 | West Wailuanui__ 125 feet above Koolau ditch | 0.564| 0.6 0.4
amsmng,z mlles east of Up-
. 7.3 4.7
. 4.4 2.8
- do . 6.5 4,2
1,000 feet above tch .59 2.4 1.6
intake, 4 miles southeast of
Hauelo.
.67 4.2 2.7
.52 1.2 .8
|~ne.-do .60 2.7 18
Halehaku Guich, near Pealti..| 2.70 | 84 54
Opana Guleh, near Peshi_ ... 2.57 | 51 33
109 70
122 79
163 67
103 67 -
123 80
121 78
45.5 2. 5
.28 ... 104 67
L 25 .- s 1" SN Y 73 47. 5
Sept. 25 | Kauhikoa ditch. .. 15.4 10. 0
25 | Lowrie ditch 74 47.5
89 58
10.1 6. 5
118 76
285 184

« New gsge instaled 1,000 feet above old gage used for measurement ol"Sopt
» Read on old gage; new gage read 3.21 fee!

25: new gage not read.

’
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Measurements of streams and ditches on the island of Hawaii at
points other than regular gaging stations are listed below.

Miscellaneous measurements on Hawaii during the year ending June 30, 1928

Million
Gage | Dis-
Date Stream. : gallons
height{ charge per day
Feet | Sec.-ft.
Aug. 31 | Wailuku River.... station at Pukamaui, | 2.08 | 22.1 14.3
0.
192 10.5 6.8
L79| '88 5.7
1.58| 6.5 4.2
2.50 | 3L5 2.3
3.14( 68 44
3.50 | 144 93
3.01| 51 32.5
2.99 ) 48.5 3L5
2,59 33.5 21.6
258 33 2L 5
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