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SURFACE WATER SUPPLY OF HAWAIL, JULY 1,
1924, TO JUNE 30, 1925

AUTHORITY FOR INVESTIGATIONS

This volume contains records of measurements of flow made on
streams and ditches in the Territory of Hawaii during the year end-
ing June 30, 1925. 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 Geological Survey (20 Stat. L., p. 394), which contains
the following 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. Since the fiscal year ending June
30, 1895, successive appropriation bills passed by Congress have
carried the following item:

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

and for the investigation of underground currents and artesian wells, and for the
preparation of reports upon the best 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 ¢ollected 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 original act so as to extend

it until December 31, 1913.
1



2 SURFACE WATER SUPPLY OF HAWAII, 1924—1925

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 for-
estry, 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 States Geological Survey or otherwise,
and in furtherance thereof to take over ahd exercise the functions of the Territory
in the conduct of the present hydrographic survey of the Territory.

Section 2 provides that this act shall take effect 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
rentals or otherwise, shall constitute and be held as a special fund in the treasury
of the Territory to be disbursed on warrants of the auditor issued on approved
vouchers of the president of the board of commissioners of agriculture and for-
estry. 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 hydrog-
raphy 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

SectioN 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 divi-
sion or of the board of commissioners of agriculture and forestry for the division,
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.

"COOPERATION
COOPERATION WITH THE TERRITORY OF HAWAIL

Under the authority conferred by the Federal and Territorial legis-
lation, the Director of the United States Geological Survey and the
. Governor of the Territory of Hawaii entered into a cooperative agree-
ment 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 satisfac-
tory the agreement can be terminated.

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 respectlve allotments.

4. The cost of publication is borne entirely by the Geologma]
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 Hawail 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 since this date by the commissioner of public

lands.
OTHER COOPERATION

Some of the data in this paper have been obtained in cooperation
with the City and County of Honolulu, the counties of Maui and
Hawaii, and private persons and corporations, under one of the plans
indicated in the following paragraphs:

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

1 The U. 8. Geol. SBurvey also cooperated with the Territory of Hawaii in mapping the islands. The
whole of the islands of Kauai, Oahu, Lanai, and Molokai and parts of the islands of Hawaii and Maui
have been mapped.
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2. Records ecollected by employees of a cooperating party but
under supervision of and by methods of the Geological 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 Geological Survey has been acknowl-
edged m the descriptions of the stations. Special acknowledgment
is due to the following individuals and companies cooperating under
plans 1, 2, and 3: Island of Kauai—Kilauea Plantation, East Kauai
Water Co., and Lihue Plantation Co.; Island of Oahu—Waianae
Plantation and 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 five larger islands as the available
appropriations 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 such 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
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.

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 that represent a
rate of flow, as “second-feet,” “gallons a minute,” ‘‘gallons a day,”
“miner’s inches,” and ‘“‘run-off in second-feet a square mile,” and (2)
those which represent the actual quantity of water, as “run-off in
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inches,” “million gallons,” and ‘“acre-feet.”” Those used in this
report may be defined as follows:

“Second-foot’” is an abbreviation for cubic foot a 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 a 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 “acre-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 commonly 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 a 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 irrigation.
In the latter sense “million gallons” as an absolute quantity is used
in the measurement of storage capacities of reservoirs.

The following convenient approximate relations exist between
second-feet, million gallons a day, and acre-feet: 1 second-foot
flowing 24 hours equals about 2 acre-feet; 1,000,000 gallons equals
about 3 acre-feet; and 1 second-foot equals approximately two-thirds
million gallons a 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 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 measure-
ments, table of daily discharge, table of monthly and yearly discharge
and run-off in acre-feet and million gallons.



6 SURFACE WATER SUPPLY OF HAWAII, 1924—1925

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

In addition to statements regarding the location and installation
of current-meter stations, the deseriptions give information in regard
to any condition that may affect the constancy of the relation of
gage height to discharge, covering such points as shifting controls
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, gage height,
and discharge in second-feet and million gallons a day

The table of daily discharge gives the discharge in million gallons
a day corresponding to the observed gage height as determined
from the rating table, the number of significant figures used (never
more than three) 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 headed ‘“Minimum” the quantity given is the flow
for the day when the total discharge was least. The columns headed
“Mean”’ give the average flow in million gallons a day and in cubic
feet a second during the month. The “Total in million gallons” is
the sum of the daily flows and ‘““Total in acre-feet” is computed
from the mean monthly discharge in million gallons a day.

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,
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.
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DIVISION OF WORK

The data were collected and prepared for publication under the
direction of M. H. Carson, district engineer, Honolulu, Hawaii, by
B. L. Bigwood and J. L. Lamson, office engineers, John McCombs,
Karl Jetter, F. K. Walker, P. P. Livingston, K. N. Vaksvik, Sam
Wong, John Kaheaku, W. W. Achuck, P. P. T. Goo, and Miss M.
A. Davison. The manuscript was prepared by J. L. Lamson and
was reviewed by M. H. Carson.

PUBLICATIONS

The following table gives, by years, the numbers of the papers on
the surface-water supply of Hawaii published from 1903 to 1925.
The data for any particular station will be found in the reports
covering the years during which the station was maintained (see
list of gaging stations in Water-Supply Paper 595) except when
publication is delayed owing to undeveloped rating curves. Occa-
sionally data is revised and republished in later papers.

Water-supply papers on surface-water supply of Hawaii, 1903-19325

Water- Water- Water-

Year Supply Year Supply Year Supply
Paper Paper Paper

877 || 1915-16._ . 445 535

318 || 1916-17_. - 465 5565

336 || 1917-18__ 485 575

373 || 1918-19__ - 515 595

430 || 1919-20________________ 516 615

s Water resources of Molokai, by Waldemar Lindgren.
bd(}ale;ldar g:)ears; reports subsequent to Water-Supply Paper 373 cover the year beginning July 1 and
ending June 30,

GAGING-STATION RECORDS

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

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

RECORDS AVAILABLE.—July 24, 1921, to June 30, 1925.

GaeE.—Au continuous water-stage recorder installed July 25, 1923. Prior to
this date a Stevens continuous water-stage recorder was used.

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.—1923-24: Maximum discharge recorded, 2,250
million gallons a day, or 3,480 second-feet, at 6.45 p. m. December 23 (gage
height, 14.16 feet); minimum discharge uncertain owing to deposit of silt
in stilling well. :

1924-25: Maximum discharge recorded during year, 1,140 million gallons
a day, or 1,760 second-feet, at 2.15 p. m. March 23 (gage height, 7.91 feet);
minimum discharge uncertain owing to deposits of silt in"stilling well.

+
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1921-1925: Maximum discharge recorded probably greater than 2,500
million gallons a day, or 3,870 second-feet, on January 12, 1923 (gage height
at least 14.62 feet; at this stage the recorder went out of adjustment);
minimum discharge, probably less than 0.2 million gallons a day, or 0.3
second-foot (occasionally uncertain owing to deposits of silt in stilling
well).

Diversions.—Entire low flow, except leakage through dam, is diverted by
Kekaha ditch about 500 feet above station. During April, 1925, Kokee
ditch began diverting water from the tributaries of this river.

RecuratioN.—By diversion only.

Onsect oF sTATION.—To0 determine the amount of flow not diverted into Kekaha
ditch.

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

Accuracy.—Stage-discharge relation changed by floods of July 24, 1923, and
April 21 and November 10, 1924. Shifting-control method used July 2426,
1923. Rating curves used prior to April 21, 1924, and subsequent to Novem-
ber 10, 1924, well defined below 250 million gallons a day; curve used for the
intervening period poorly defined. Operation of water-stage recorder unsat-
isfactory. Daily discharge ascertained by applying to rating table mean
daily gage height determined from recorder graph by inspection, corrected
when necessary for shifting control or, for days of considerable fluctuation,
by averaging discharge for intervals of day. Records good except for low
and high stages, for which they are fair; at times the low-stage record is
doubtful, owing to silt in the stilling well.

Discharge measurements of Waimea River below Kekaha ditch intake, near Waimea,
Kauai, during the years ending June 30, 1924 and 1925

i
Discharge Discharge
Dat hGa%net haﬁt
ate eig N Date + hei o
(feet) | Second- Nflﬁhon (feet) | Second- I\%ﬁhon
feet gaons foot gallons
a day a day
1.14 3. 66 2.30 0.88 0.29 0.19
.66 . 246 . 159 .67 1. 56 1.01
1.80 15.6 10.1 .55 . 8827 . 570

2.31 56.7 36.6
2.38 69.6 45.0

.45 2.20 1.42

.39 2.07 1.34
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Discharge, in million gallons a day, of Waimea River below Kekaha ditch iniake,
near Waimea, Kauai, for the years ending June 30, 1924 and 1925

Day July | Aug. | Sept. | Oct. lNov. Dec. | Jan. | Feb. | Mar. | Apr. | May | June
2.5 0.3 0.2 | 321 49 0.7
.7 .3 .2 | 138 94 .7
.3 .3 .2 148 15.5 .6
.3 .3 .2 .31 60 .0
3 27 .2 .2 | 155 .6
6.0 3 .2 .20 95 .6
.8 .3 .2 9.7 | 130 .6
.3 6.0 .9 2.6 39 .5
.3 7.0 .2 .4 | 1.3 .5
.3 .3 .2 .3 582 .5
.3 .2 .2 2| 47 .6
.3 10.4 .2 .2 .3 .6

2.8 .2 .2 .3 .5

7.3 .2 2] 20 .5

L1 .2 .2 80 .5

4.6 | 44 2| 145

.3 29 .2 4

52 .3 19.3 .2

124 6.1 86 .2

46 13.1 ] 12,9 .2

.71 99 2.0 .2

.3 | 159 8.4 .2

.21 16,7 .3 .2

.2 .2 .2 .2

.2 .2 .2 .2

.2 .2 .2 .2

.2 .2 58 .2

.2 .2 | 408 .2

.2 .2 | 265 .2

.2 13.6 | 53 .2

2 e 1.1 oo .

.9 .9 .6 33 1.2

1.1 .8 .6 27 1.2

1.0 .8 .6 5.0 1.2

L0 .7 .6 1.4 1.3

L0 .7 .6 L3 1.2

Lo W7 .6 1.3 L2

.9 .7 .6 1.3 L1

L1 .7 .6 1.4 1.1

93 .7 1.7 1.1

25 .7 8.8 L1

9.4 .6 3.0 1.0

3.1 .7 L5 1.0

1.1 7 24 1.0

L0 7 22 1.0

L0 7 20 1.1

2.5 .6 10.0 1.1

L5 W7 1.4 L1

.9 i 12.1 1.1

.9 .6 4.4 1.2

.9 .6 L3 11

.9 .6 1.3 11

.9 .6 1.2 L1

.8 .6 L2 1.1
.9 .8 .6 1.2 L1
.9 .8 .6 1.2 L1
12| .87 .6 12| L1
.9 .9 .7 1.1 1.2
9| 17.2 .8 1.1 10.3
.9 L0 2.0 1.2 6.5
2.2 3.6 1.0 1.3 48
11 1O . L2 ...

s Discharge estimated from faulty gage height record.
Nore.—Data insufficient for estimating missing periods; gage height faulty owing to silt in stilling well,
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Monthly discharge of Waimea River below Kekaha ditch intake, near Waimea, Kauai,
Sor the years ending June 30, 1924 and 1925

Discharge Total run-off
th illi
Mon Million gallons a day Sercoild- Million oot
ee cre-fee
(mean) gallons

Maximum | Minimum | Mean

1923-24

KAUAIKINANA STREAM NEAR WAIMEA, KAUAI

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

RECORDS AVAILABLE.—July 1, 1919, to May 12, 1925, when station was discon-
tinued. Miscellaneous measurements 1911-1916.

GAGE.—Stevens continuous water-stage recorder.

Di1scHARGE MEASUREMENTS.—Made by wading or from cable at gage.
CHANNEL AND CONTROL—Rocky, boulder-strewn bed and’high, rocky banks.
Control composed of large boulders; subject to shift during high floods.
EXTREMEs OF DISCHARGE.—Maximum discharge recorded during period, 503
million gallons a day, or 778 second-feet, at 4.15 p. m. December 13 (gage
height, 10.78 feet); minimum discharge, 0.1 million gallons a day, or 0.2 -
second-foot, several hours May 9-12 (gage height, 2.35 feet; affected by
backwater).

1919-1925: Maximum discharge recorded, that of December 13, 1924;

minimum, that of May 9-12, 1925.

DiveErsions.—None.

REGULATION.—None.

OBJECT OF STATION.—To0 determine feasibility of high level (3,100 feet) diversion
to serve Territorial lands now uncultivated on account of lack of water.
UriLizaTioN.—After it reaches Waimea River low-water flow is used for power

and irrigation. .
Accuracy.—Stage-discharge relation changed during flood of July 21 and was

affected by débris on control during April and May. Rating curve used

prior to July 21 poorly defined, that used subsequently fairly well defined
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below 20 million gallons a day. Operation of water-stage recorder satis-
factory. Daily discharge ascertained by applying to rating table mean daily
gage height determined from recorder graph by inspection and corrected for
backwater when necessary or, for days of considerable fluctuation, by
averaging discharge for intervals of day. Records fair exeept for high stages
and those affected by débris on eontrol, for which they are poor.

Discharge measurements of Kauaikinana Stream near Waimea, Kauai, during the
year ending June 30, 1925

Discharge Discharge
Dat haight Dat haight
ate e1g! an ate e]; 314
(feet) | Second- | Million (foet) | Second- | Million
feet | Faay feet | Sy

218 0726 0.469 || Mar. M. 252 272 176
Z20| .8 .55 || Apr.20.. 2111 238 .2 .16
334| 105 12.6

Discharge, in million gallons a day, of Kauatkinana Stream near Waimea, Kauaz,
Jor the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May
L7 1.0 0.7 0.6 0.6 L2 3.0 1.9 1.4 2.0 0.2
1.3 .8 .7 .6 .6 .9 3.6 1.9 1.4 .7 .2
1.1 .8 .7 .6 .6 .8 3.2 L9 1.3 .6 .1
L0 7 .6 .61 1.0 .7 3.0 1.9 1.3 .6 .1
1.0 .7 .6 .6 5.6 .7 2.7 1.8 1.3 .6 .1
1.0 .7 .6 .6 2.1 7 2.6 1.7 1.3} 15.8 .1
1.0 7 .6 .6 L0 .7 2.6 1.7 1.3 7.2 .1
1.0 .7 .6 .6 .8 .61 10.9 L7 1.3 .7 .1
L1 1.3 .6 .6 .7 .61 183 6.2 1.2 .7 .1
5.4 1.0 .6 .6 L3 .71 16.8 2.7 1.2 1.0 .1
4.5 1.2 .6 .7 9.5 | 14.7 5.9 6.8 1.2 .7
4.4 .9 .6 1.0 1.6 83 17.4 3.5 3.9 .6
2.8 .8 .6 .7 L2] 54 9.1 2.9 2.3 .6
3.2 7 .6 .6 1.0} 35 7.5 2.0 2.1 .6
4.6 7 .6 2.4 .8 14.4 5.9 1.9 1.4 .6
3.0 .7 .6 1.5 .8 19.0 5.2 1.8 1.3 .6
L8 7 .6 1.0 T 144 4.4 1.7 1.2 .5
1.9 .7 .6 .8 LT 18.9 4.1 1.6 1.2 .4
2.1 7 .6 .7 L7 9.3 3.8 1.6 1.2 .2
1.6 .7 .6 .6 84| 15.0 3.4 1.6 1.9 .2
86 .7 .6 .8 7.0 1L1 3.2 1.6 8.6 .2
2.4 .7 .6 2.3 2.3 7.2 3.0 1.6 5.1 .2
1.4 7 .6 .8 1.4 5.8 3.0 1.6 19.0 .2
1.2 .7 .6 7 1.2 5.8 2.8 1.5 4.7 .2
1.0 .7 .6 .7 L1 8.0 2.7 L5 1.0 .2
.9 .7 .6 .6 .9 5.7 2,5 1.4 6.5 .2
.9 .7 .6 .6 8 4.5 2.4 1.4 4,2 .2
.8 1.7 .6 .6 L 2 4.6 2.3 1.4 31 .2
.8 .8 .6 7 .3 3.6 2.2 33 .2
1.0 .7 .6 7 .0 3.4 2,1 10.0 .2
1.0 [y O PO .6 3.2 2.0 [ % ) F——

NoTe.—Discharge Apr. 1 to May 12 determined from gage heights corrected for effect of débris on control
from one discharge measurement, engineer’s notes, and study of gage-height graph.
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Monthly discharge of Kauaikinana Stream near Waimea, Kauai, for the year
ending June 30, 1925

Discharge Total run-off
Month i &) a da

ont. Million gallons a day Second- | vrimion
feet 1 Acre-feet

ini (mean) | &2llons

Maximum | Minimum | Mean

8.6 0.8 2.1 3.26 65.5 201
1.7 .7 .81 1.25 25,0 77
.7 .6 .61 .94 18.3 56
2.4 .6 .81 1.25 25.1 77
9.5 .6 2.03 3.14 60, 9 187
54 .6 8.80 13.6 273 837
18.3 2.0 5.21 8.06 162 496
6.8 1.4 2.17 3.36 60.8 187
33 1.2 5. 14 7.95 159 489
April.__. 15,8 .2 123 1.90 36.9 113
May 1-12 - .2 1 .12 .19 1.4 4
The Perioq e e ueemacaean 54 1 2,81 4.35 888 2,720

KAWAIKOI STREAM NEAR WAIMEA, KAUAI

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

Recorps avarLaBLE.—April 13, 1909, to July 11, 1917, and July 1, 1919, to
June 30, 1925. No record of value December 17, 1916, to 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; 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.—Maximuin discharge recorded during year, 1,670
million gallons a day, or 2,580 second-feet, at 5.30 p. m. December 13 (gage
height, 12.11 feet); minimum discharge, 2.0 million gallons a day, or 3.1
second-feet, several hours October 4-6 (gage height, 1.33 feet).

1909-1925: Maximumn stage recorded, 15.2 feet December 18, 1916 (dis-
charge not determined). Minimum discharge recorded, 1.3 million gallons
a day, or 2.0 second-feet, for several hours September 15, 1921 (gage height,
1.28 feet). A

Diversions.—None.

RegurLaTioON.—None.

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

UriuizarioN.—Low water is used for power and irrigation after it reaches
Waimea River.
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Accuracy.—Stage-discharge relation changed at time of floods July 21, August
27, and December 13. Two rating curves used are well defined between 2
and 200 million gallons a day. Operation of water-stage recorder satis-
factory except as indicated in footnote to daily-discharge table. Daily
discharge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of day. Records good
except those for estimated period, which are fair, and high-stage records,
which are poor.

Discharge measurements of Kawaikot Stream near Waimea, Kauai, during the year
ending June 30, 1925

Discharge Discharge
t hGagl?t Dat hGaglst
Date eig JR ate eig .
(feet) Second- Million (feet) Second- Million
foet gallons feet gallons
a day a day
3.98 231 149 Mar. 14 naas 1.94 12.8 8.27
3.60 164 106 June 2........_..__ 1. 64 6.12 3.98
1.41 4.30 2.78

Discharge, in million gallons a day, of Kawaikoi Stream near Waimea, Kauaz, for
the year ending June 30, 1925

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

) S, 14.6 | 13.7 9.9 3.4 43| 28 16.3 6.3 4.4 38 26 4.2
6.8 9.1 6.7 2.5 3.71 13.2§ 35 6.3 4.4 27 14.3 L 4.1
5.0 9.3 5.0 2.2 3.6 10.5| 21 6.2 4.2 25 10. 5 4.0
4.5 8.5 3.9 2.2 3.6 8.8} 18.0 5.8 41| 21 8.2 4.2
4.4 5.5 3.3 2.1 39 7.91-13.2 5.6 4.1 34 7.1 4.1
4.4 5.3 3.2 21| 159 7.3 13.2 5.3 4.0 | 226 6.3 4.1
4.2 5.1 2.9 2.2 8.3 6.7 | 18.4 5.1 4.0 | 100 6.0 4.0
9.0 | 13.4 2.9 2.3 9.3 6.3 | 131 5.3 3.8 | 48 10.4 3.7
7.6 44 2.9 2.2 5.2 5.7 | 146 96 37179 18.9 3.5
91 19.2 26| 10.1 8.8 6.5 | 118 24 3.71128 26 3.2
21 23| 24 75 123 34 64 3.7 62 10.8 3.0
11.0 2.5 26 13.2 1 54 151 45 11.8 | 61 19.2 2.9
6.9 4.3 | 10.3 8.6 | 285 135 22 8.2 54 21 2.8
5.6 2.9 7.1 6.7 | 139 50 1.0 | 10.7 | 34 9.1 2.8
4.7 2.5 | 53 57| 64 29 8.6 53| 51 7.6 13.4
6.9 3.9 25 50| 68 22 7.3 40| 26 6.5 4.8
6.5 2.91 39 4.5 | 58 17. 4 8.5 3.561 29 9.8 4.0
6.3 2.3 | 11.7 4.2 72 15.2 6.2 3.3) 37 22 10.0
4.8 2.2 7.8 3.71 27 16.1 5.8 3.21 30 9.6 17.5
4.2 22| 21 153 44 13.7 56 24 16.4 6.9 5.6
6.1 22| 20 95 34 17. 4 53| 96 14.6 6.5 4,0
6.0 2.2 | 38 25 22 12,1 511 63 12. 4 6.9 3.4
4.4 2.2 8.8 14.3] 16.4| 10.3 5.1 152 20 6.3 5.0
3.7 10.5{ 18.6 | 16,9 9.3 50 28 15.8 6.3 3.5
3.3 13.6 | 129! 35 8.8 4.8 31 11.3 5.5 3.0
3.0 3.6 11.8 9.3 18.0 8.2 4.7 1 147 9.8 5.1 2.7
29 ‘ 14.8 7.9 | 14.0 8.0 4.7 | 145 8.8 5.1 2.8
29 . 16.2 | 81 11.8 7.5 4.5 | 419 8.6 62 14.9
8.2 18.7 | 16.5| 10.8 6.9 - 20 6.2 7.6

5.4 9.3 16.9 9.8 6.7 16.1 6.0 21
T2 e 5.6 |oco o 10.8 6.5 |oceceae| 80 |iaoooao 4.8 |cccaeen

NoOTE.—Braced figure gives mean discharge for period indicated, estimated by comparison with record
of Waiakoali Stream near Waimea, Kauai; gage-height record faulty.

63018—30——2
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Monihly discharge of Kawaikoi Stream near Waimea, Kauai for the year ending
June 30, 1925

Discharge Total run-off
Month Million gallons a day

Second- | Million
feet Acre-feet

. (mean) | Sellons

Maximum | Minimum | Mean

JUly o s 102 4.2 21.3 33.0 662 2,030

August___ ... 44 3.0 10.1 15.6 314
September 9.9 |- 3.44 5.32 103 316
October.__. - 53 2.1 13.7 21. 2 423 1,300
November. 153 3.6 22.6 35.0 679 2, 080
December. . 285 5.7 39.8 61.6 1,230 3,790
January.... 151 6.5 36.0 . B5.7 1,120 3,420
February.. 96 4.5 13.8 21. 4 387 1.190
March 419 3.2 56.9 88.0 1,770 5,420
226 8.6 42,1 65,1 1,260 3,880
26 4.8 10. 4 16.1 321 985
21 2.7 5,79 8.96 174 533
419 2.1 23.1 35.7 8,440 25, 900

WAIAKOALI STREAM NEAR WAIMEA, EAUAIL

LocaTion.—150 feet below Kokee-Mohihi trail, a quarter of a mile below old
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 2, 1925, when station was discontinued. Oceasional 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 eable near trail.

CHANNEL AND coNTROL.—Channel a series of pools with mud and silt bottom
divided by rapids over boulders and cobblestones. High, sloping banks cov-
ered with ferns and underbrush. Control, large boulders; shifts slightly.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during period, about
675 million gallons a day, or 1,040 second-feet, at 5.15 p. m. December 13
(gage height, 8.45 feet); minimum discharge, 0.9 million gallons a day, or
1.4 second-feet, several hours September 22 and October 7--9 (gage height,
1.36 feet).

1909-1925: Maximum discharge recorded, that of December 13, 1924,
minimum discharge, 0.3 million gallons a day, or 0.45 second-foot, November
29, 1909 (gage height on old staff gage, 1.45 feet).

DiversioNs.—None.

ReguLaTION.—None.

OBiEcT oF sTATION.—To determine feasibility of diverting flood water into high
level (3,100 feet) ditch to serve Territorial lands now uncultivated on ac-
count 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 December 13 and
affected by a dam during May and June. Rating curve used prior to change
well defined below 50 million gallons a day; curve used subsequent to
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change poorly defined. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by applying to rating table mean daily gage
height determined from recorder graph by inspection or, for days of con-
siderable fluctuation, by averaging discharge for intervals of day. Records
good prior to December 13; subsequent records fair except those for estimated

periods, which are poor.

Discharge measuremenis of Waiakoali Stream near Waimea, Kauai, during the
year ending June 30, 1925

Discharge
Date’ hG'ag}:t
ate eig ;
(feet) Second- Mﬂhon
Toot gallons
a day
JUY 2L e .2 56.2 36.3
. 1.38 . 957 . 619
2.3 12,3 7.95

Discharge, in million gallons a day, of Watakoali Stream near Waimea, Kauaz, for
the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. ! Jan. | Feb. | Mar. | Apr. | May | June
3.0/ L7| L2| 10| n2| 33| 38| 22| 15| 10.8 } L0
18| 1.8, L2 9 n1| 24| 54| 22| n5| 81 .
L6 1Le| 12 .90 10| 18! 53| 21)] L4} 71| ...
14| 16| 11 9| ve| Le| 48] 21| 14 65|l , 100000
13| L4| Lo 9| 123 15| 37| 20| 14| 9.5 S N
1L3] L4| LO 9| 531 14! 32| L9| L4 8 || |
1L2] 14 0 .9 22| L4p BI1[ Lo\ 14y B
12| 16 .9 9] 19| L4 1557 19| 13} 104} |-
13| 5.1 9 9] 15| 13| 2 87| 13| 108 @ |ooooe.
21| 3.8 9 21| 42| 14| 22 56 13| 2 || |-
1.3 3.2 9| 40| 32 41 9.2| 125| 13| 1L7 e
13.0| 2.4 9 65| 42| 17.2] 29 7.6) La| 104l 170000
6.5 1.7 91 29| 25107 27 53] 1.6/| 10.4 S
42| 14 9| 16| 19| 45 1.4 31| n7| 81| |l
6.9 L4 9| 58| 16| 49| 71| 25| Ls5| 86| |-
51| L4 9!l 48| 14| 15.2| 61| 22| 13| 66  |oooe--
26| L5 9| 66| 13| 154! 52| 21 n3! s7l DIl
25| 13 9| 28| 2| 21 47| 19| 13| 660y |-
44| 1.2 9! 16| 1.2| 86| 44| L8| 12| 67| |-
2.6| L2 9| 14| 23 86| 41| L8| 27| 50 Ry -
26 1.2 9] 21] 23 9.8| 38| 17| ws| 45{ oo
80| 1.3 9| 46l 64| 671 35| 17! 92| 41l |2l
45| 1.2 9| 20| 32| 54| 32| 17| 38 32
3.0 11 9| 14| 25| 7.5| 31| L6 90| 51y  |o-
24| 11 9| 14| 22| 11| 29| n6| 44| 40l |-
2.0 10 9| 16| 18| 66| 27| 16| 28 S: % 2 | I
1.9 L0| rno! 18| Leé| 52| 27| 15| 30 3.4 |} 1.3 |coooe
18| 36| LO! L5| 77] 46| 25| 15| ® 32|
18| 1.6{ L0, L7 3.4| 41| 25|..__.. 58 3.5
1.7 13] 12} 18| 22| 38| 24 30 TR | I —
17| 12| 1.3 | .. 3.7 23 LS I D | I O

Nore,—Braced figures gives mean discharge for periods indicated estimated by comparison with record
.of Mohihi Stream at elevation 3,500 feet, near Waimea, Kauai, when gage-height record was affected by

Jbackwater from a dam.,
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Monthly discharge of Waiakoali Stream near Waimea, Kauai, for the year ending
June 30, 1925

Discharge Total run-off
Month Million gallons a day Second- | ariion
feet gallons Acre-feet
Maximum | Minimum | Mean | (0€aD)

Ty - el 26 1.2 4,52 6.99 140 430
August_ . ___ 5.1 1.0 1.73 2. 68 53.7 165
September 1.2 .9 .96 1.49 28.9 8%
ctober_.... 6.6 .9 2.24 3.47 69.5 213
November. - 32 L0 5.21 8.06 156 479
December. 107 1.3 12,3 19.0 380 1,170
January. ..o 29 2.3 7.81 11.3 227 695
February . 12,5 L5 3.01 4. 66 84.3 259
March. 93 1.2 1.6 17.8 358 1, 100
April.__ 43 3.2 8.99 13.9 270 827
Uy OSSR 178 2,75 56.1 169
June 1-2. « e e 1.00 1. 55 2.0 6
The period. ..o 197 |eooooeee 5.41 8.37 | 1,820 3, 600

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

Locarion.—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, 1925. Fragmentary records
at old station 2 miles downstream from April 13, 1909, to December 31, 1912.
Records valueless August 12, 1919, to June 12, 1920.

Gace.—Stevens continuous water-stage recorder.

D1scHARGE MEASUREMENTs.—Made by wading or from cable 260 feet below gage.

CrANNEL AND coNTRoL—One channel at all stages; straight for 300 feet above
station and for 100 feet below. Bed composed of mud and silt. 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, 228 mil-
lion gallons a day, or 353 second-feet, at 4.45 p. m. December 13 (gage height,
4.56 feet) ; minimum discharge, 0.3 million gallons a day, or 0.5 second-foot,
several hours September 19-25 and October 6-8 (gage height, 0.80 foot).

1919-1925: Maximum discharge recorded, about 520 million gallons a day,
or 805 second-feet, at 1.35 p. m. January 16, 1921 (gage height, 6.91 feet);
minimum discharge, 0.2 million gallons a day, or 0.3 second-foot, from 4 to 6
p- m. July 16, 1921, 2 to 5 p. m. September 14, and noon to 3 p. m. September
15, 1921, and 8 p. m. August 7 to 2 a. m. August 8, 1922.

Diversions.—None.

ReEguraTioN.—No artificial regulation. Mohihi Stream, which rises in the
Alakai sv'vamps, is a series of long pools and short rapids.

OBiECcT 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 practically permanent during year. Rating
curve rather poorly defined. Operation of water-stage recorder satisfactory
except as indicated in footnote to daily-discharge table. Daily discharge
ascertained by applying to rating table mean daily gage height determined
from recorder graph by inspection or, for days of considerable fluctuation, by
averaging discharge for intervals of day. Records poor.

Discharge measurements of Mohihi Stream at elevation 3,500 feet, near Waimea,
Kauai, during the year ending June 30, 1925

Discharge Discharge
Dat Jh% Dat ;hﬁ
ate eig . ate eig] 3

(feet) | Second- Mﬁhon (feet) | Second- lvglﬂlhon

feet garons feet gallons

. a day a day

July 21 ... 2.22 35.4 22.9 Mar. 16 . ... 0.90 1.18 0,763

.84 . 617 . 399 1.20 3.79 2.45
1.08 2.30 1.49 .95 1.65 1.07

Discharge, in million gallons a day, of Mohihi Stream at elevation 3,600 feet, near
Waimea, Kauaz, for the year ending June 30, 1925

Dec. | Jan. | Feb.

v}
o
<
o
£
<
B
o
0=
Z
S
3
2
8

Sept. | Oct. Apr. | May | June

NOO-OD GREONO COWO~T NDBROUA OOHMKMH NB®WO
oLl e . R R aian
CODUIR ORI WWIRIRIR  BRIR IR CTCioTl DO

-
R

e

.o
1B 00 00 ©

il it ol

—
'Oli—l

O WX NONIDT VOO

lttetintn

o
Ll

DO-OD OO N
DO GO H i
- Y3 Y-
il i ol ol o

OO0 NBW GO
e

M oo
[=-R=1 LOD N
o -t
B8 oswmoh
e

BRwo mpoop

bt

-
-
jort
©

SRR D DWSOR 000 e

HEN@on PONHE e

SN e
CRPDD NI b

@
3
WO O -

B, e HoonR
VRO DD
-
o
-3

bt
—
bl
L
)

WpwD o
-

FRRRRN DHENNE DNRDN SNowe ©,

BREE -
-3
[
(<. 3 N
-

88

B tsi i
il ol

ot
o

=
PRWR N O P©
COR MmO OO Ok

o
OB DHOPOW HANODT SOOI VOO

el

P T

e e 1 T T .
W O NDANR® NOODGT USROS ~II~I~IT

M DO DNDOINON G0 e
RO O HNNRS OWNUAl Wk DGR

' WP VOOOM NBUI~Ik DOm

PN s R

NHOPWLHMIW ORI OHODO VDR OWRWOW Il
RO © TN

o

ERemer wweet R

PTROSHR ODOW

ooy

HEEENND NNDWE WwRoe

QNN WIRION BRONOW ©
bt

RESIEY

e

Nore.—Braced figures give mean discharge for periods indicated; estimated by comparison with record
of Waiakoali Stream near Waimea, Kauai, when recorder was not operating.
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Monithly discharge of Mohiki Stream at elevation 8,500 feet, near Waimea, Kauas,
for the year ending June 30, 1925

Discharge Total run-off
Month “ Million gallons a day
Second- | ppifion
feet gallons Acre-feet
Marximum | Minimum | Mean | (mesn)

24 0.6 5.20 8.05 161 494

10.9 .6 2.10 3.25 65.1 200

1.2 .3 .54 .84 16.2 50

13.4 .3 3.56 5. 51 110 338

34 .8 5.61 8.68 168 516

46 .8 10.7 16.6 332 1, 020

52 1.5 9.20 14.2 285 875

21 .8 3.47 . 5.37 97.1 208

100 .5 14.5 22.4 449 1, 380

88 |- 10.9 16.9 328 1,010

5.4 1.0 2.15 . 8.33 66.8 5

8.0 .6 1.28 1.98 38.5 118

100 .3 5.80 8.97| 2,12 6, 500

KOAIE STREAM AT ELEVATION 8,700 FEET, NEAR WAIMEA, KAUAI

Locarion.—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, 1925.

GaceE.—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 discharge recorded during year, 692 mil-
lion gallons a day, or 1,070 second-feet at 9.45 a. m. July 21 (gage height,
2.45 feet) ; minimum discharge, 0.8 million gallons a day, or 1.2 second-feet,
from 3 to 8 p. m. March 18 and 5 to 11 p. m. March 19 (gage height, 0.38
foot).

1919-1925: Maximum discharge recorded, about 3,750 million gallons a
day, or 5,800 second-feet, January 16, 1921 (gage height, 6.70 feet) ; minimum
discharge, that of March 18 and 19, 1925.

Diversions.— None.

- REcuLaTiION.—None.

OB:ECT oF 8TATION.—To 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 changed at times of floods July 21, October
10, and January 12. The three rating curves used are fairly well defined
between 1 and 100 million gallons 2 day. Operation of water-stage recorder
satisfactory. Daily discharge ascertained by applying to rating table
mean daily gage height determined from recorder graph by inspection or,
for days of considerable fluctuation, by averaging discharge for intervals of
day. Records good except those for high stages, which are fair.
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Discharge measureme'nts.of Koaie Stream at elevation 3,700 feet, near Waimea,
Kauai, during the year ending June 30, 1925

Discharge Discharge
Dat hG'B St Dat, honht |
ate eig] an ate eig :
(feet) | Second- Maﬁggg (feet) | Second- Ms’lﬂlhgg
feet g d feet galo
a day a day
July 22, ... 1.20 141 91.1 0. 46 2. 42 1. 56
Sept. 12. .42 2.39 1. 54 .40 1.43 .93
Oct. 24__ .87 8.00 6.17 .88 8.61 4,27
Dec. 16 ... .64 12.5 8.08 |

Discharge, in million gallons a day, of Koaie Stream at elevation 3,700 feet, near
Waimea, Kauai, for the year ending June 30, 1925

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

6.8 3.2 3.6 3.0 49| 140 25 L5 12| 121 142 2.8
3.9 3.2 3.4 2.3 4.3 6.3 | 31 L5 11 6.1 7.8 3.6
3.2 4.4 3.0 2.3 3.9 43| 46 1.3 11| 42 53 6.9
3.0 3.4 2.3 2.6 5.5 41 29 1.3 1.3 11.6 3.9 8.6
2.8 41 2.2 2.3 46 3.7 15.8 1.2 1.5 46 3.0 5.7
-~ 2.8 3.8 2.1 25| 1.4 3.3 14.0 1.2 1.8 | 137 2.8 4.9
2.8 4.0 2.0 2.6 16.8 3.3 22 L1 1.3 42 2.6 3.6
54| 11.0 2.0 2.6 7.0 3.0 93 11 1.2} 12.2 3.3 3.0
6.91 51 2.1y 59 4.3 2.81 90 36 L1l 35 4.5 3.0
31 12.2 2.1| 98 43 3.3 64 18.6 10| 74 5.3 3.0
75 2.0 | 55 69 110 21 55 L0 21 4.2 2.8
5.0 1.8 | 66 6.6 28 82 19.0 .9 16.1 5.2 2.6
3.4 1.7 24 49| 38 66 9.8 1.1} 169 7.4 3.3
3.4 1.6 7.8 4.3 | 67 1.4 4.2 L1| 10.3 4.2 3.0
5.4 17| 43 39 21 7.0 3.0 .9 8.6 3.3|. 6.0
12.1 1.6 30 3.7| 10.4 5.3 2.6 .9 6.5 2.8 3.9
4.4 16| 31 3.3| 32 4.2 2.2 .9 8.2 3.0 3.7
3.2 15| 10.2 3.2 42 3.6 2.0 .81 185 1.8 5.3
2.6 L5 6.3 3.2 9.4 3.3 1.8 .8 13.4 5.7 8.1
2.5 1.5| 1.6 42 8.3 3.3 L6 L6 5.3 3.9 4.2
2.8 1.6 114 47 11.2 3.3 L5 21 3.9 3.6 2.8
3.6 L6 24 10.6 5.9 3.0 Ls) 50 3.6 3.9 2.4
. 2 2.8 L7 7.3 5.5 4.6 3.0 16| 149 1.9 3.6 2.4
.4 2.3 1.6 5.2 46 27 2.6 1.3 16.0 6.2 3.\% 2.0
. 6 2.1 1.8 5.9 43| 25 2.4 1‘3 8.7 3.9 3. 1.8
3.4 2.0 4.2 8.6 4.1 7.3 2.4 L2 56 3.3 2.8 L6
3.2 2.2} 120 16.4 3.9 5.2 2.0 12| 73 2.8 2.6 18
3.8 3.2 41| 199 ] 16.1| .46 2.0 1.2 226 3.0 2.8 16. 6
4.1 9.0 12.5| 36 5.5 4.1 T 152 13.5 5.3 7.0

3.6 7.3 41 1L2 5.2 3.7 1.6 8.1 4.9 47
3.4 3.4 ... 5.9 ______ 3.7 L5j ... 3 [oooeoo 3.8 |cocaea
Monthly discharge of Koaie Stream at elevation 3,700 feet, near Waimea, Kauat, for

the year ending June 30, 1925
Discharge Total run-oft
onth il . )
M Million gallons a day Second Million
feet allons Acre-feet
Maximum | Minimum | Mean | (mean) |

106 2.8 14.8 22.9 458 1,410
51 2.0 6.15 9.52 190 585
12.5 1.5 2.88 4,46 86. 5 266
98 2.3 19.8 30.6 614 1,880
69 3.2 13.3 20. 6 398 1,220
110 2.8 16.7 25.8 516 1, 590
93 1.5 21. 4 33.1 662 2, 030
55 1.1 6.31 9,76 177 543
226 .8 30.8 47.7 955 2,930
137 2.8 20.0 30.9 601 1,840
14.2 2.6 4.62 7.15 143 440
47 1.6 5.78 8,94 173 532
226 | 8| 136 210 | 4,970 15, 300
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WATALAE RIVER AT ELEVATION 3,700 FEET, NEAR WAIMEA, KAUAI

Locarion.—A¢t elevation 3,700 feet, 2 miles below swamps and 15 miles by trail
northeast of Waimea by way of Kaholuamano.

RECORDS AVAILABLE.—January 26, 1920, to June 30, 1925, at present site;
August 1, 1910, to January 25, 1916, at old site 2 miles downstream.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CoNTROL.—Channel rocky, boulder-strewn bed with steep, high

kﬁbanks; straight for 300 feet above and 100 feet below station. Control
solid rock shoulder about 15 feet below well intake.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
1,200 million gallons a day, or 1,860 second-feet, at 1 p. m. July 21 (gage
height, 4.25 feet); minimum discharge, 0.7 million gallons a day, or 1.1
second-feet, several hours March 18-20 (gage height, 0.80 foot).

1920-1925: Maximum discharge recorded, estimated 4,500 million gallons
a day, or 6,960 second-feet, January 16, 1921 (gage height, 8.44 feet) ; mini-
mum discharge, that of March 18—20 1925.

Diversions.—None.

ReauLaTiON.—None.

OBiECT OF 8TATION.—To0 determine amount of flood water available for storage
for use in irrigating high-level lands above Waimea and Kekaha.

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

Accuracy.—Stage-discharge relation changed at times of floods of December 11
and March 30. The three rating curves used are fairly well defined between
3 and 150 million gallons a day; poorly defined above and below. Opera-
tion of water-stage recorder satisfactory except as indicated in footnote to
daily-discharge table. Daily discharge ascertained by applying to rating
table mean daily gage height determined from recorder graph by inspection
or, for days of considerable fluctuation, by averaging discharge for intervals
of day. Records good except for very low and high stages and estimated
periods for which they are poor.

Discharge measurements ‘of Waialae River at elevation 3,700 feet, near Waimea,
Kauai, during the year ending June 30, 1925

Discharge Discharge
Dat hG‘aghft Dat hG‘agk?t
ate e1g! ST ate eig] P
(feet) | Second- | Million (fest) | Second- | Million
foet gallons feet gallons
ce a day a day
July 23 ... .. 1.16 12.8 8.27 || Mar. 15 . ... 0.83 1.36 0.88
Sept. 12____________ .83 1.94 1.25 || May 1 . ... 1.24 15.2 9.82
Oct. 24 .. oo .97 4.45 2.88 || June 4 _______._____ 1.07 6. 64 4.29
Jan. 29 ... . __.__. .92 3.12 2.02
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Discharge, tn million gallons a day, of Waialae River at elevation 3,700 feet, near
Waimea, Kayai, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
6.2 2.2 2.9 2.2 3.2 7.6 25 1.8 13.6 | 12.4 L6
2.7 2.1 2.5 L8 2.7 51| 32 L6 6.8 6.5 2.8
L9 2.1 L9 18 2.4 3.6 | &7 16 47 4.1 4.3
17 1.8 1.8 L8 9.6 2.9 24 L5 13.0 2.8 5.3
L6 2.2 L7 L8| 53 2.4 129 L5 9.8 2.0 3.7
16 2.4 1.6 1.8 10.7 22| 129 L4 133 L6 3.0
L5 2.2 L6 L8 9.4 2.1 22 1.4 40 16 2.0
2.0 6.2 1.6 1.9 6.4 19| 82 1.4 131 10.0 2.0 1.8
3.8 54 1.6 71 3.5 1.8| 75 26 25 2.4 L8

34 8.4 16| 98 55 4.3 | 57 15.7 86 3.5 14
34 6.2 LS| 57 111 150 21 57 21 26 L3
47 4.0 L4| 5 80| 23 66 18.1 10.0 2.5 L1
19.9 2.5 14| 181 6.6 | 21 51 9.2 115 3.5 L2
7.7 2.2 1.3 7.6 51| 66 12.9 4.3 7.7 2.4 L2
30 3.5 L3 | 40 3.8 15.7 8.8 3.1 L0 7.1 1.8 3.2
156 9.1 L3 24 3.2 6.9 7.3 2.4 .9 56 14 2.0
6.9 3.5 L3 17.7 27| 47 5.9 2.0 .9 4.8 1.4 2.2
4.8 2.4 1.3 6.6 2.2 37 5.7 18 .8 17.4 5.3 2.6
5.7 1.9 L3 4.6 21| 10.4 4.8 L6 .7 16.8 3.2 5.9
5.4 18 L3 54| 13.5| 10.3 4.3 15 11 5.0 2.2 2.5
113 2.4 L3 54| 31 12.0 4.3 1.5 18.8 3.7 2.4 1.8
69 2.7 L3| 10.2 8.0 6.9 4.0 62 3.0 2.5 14
9.5 19 14 4.3 4.3 4.8 3.5 202 14.5 2.0 1.2
5.1 L8 L4 3.2 3.5| 66 3.1 18.2 6.6 18 L1
3.8 L7 L5 3.3 3.0 26 2.7 L5 7.3 3.7 1.4 L1
3.2 L7 1.9 4.3 2.7 13.2 2.6 44 2.8 1.3 L1
2.7 18 6.0 8.0 2.4 7.3 2.7 63 2.5 L6 11
3.0 2.4 3.2 | 15.2 8.6 59 2.4 221 2.5 1.6 13.9
3.3 7.4 7.3 29 4.3 4.8 2.1 .. 199 13.3 4.0 6.2
2.7 58| 3.2 7.7 3.3 4.3 2.0 [ccmeeen 202 7.0 3.5 42
2.2 b R 4,0 oo 4.0 2.0 |cacceen 41 ... 2.2 |eoaaoe

Nore.—Discharge July 23, Feb. 21, and Mar. 15 estimated because of incomplete record. Braced figures
give mean discharge for periods indicated; estimated from fragmentary gage-height record and by com-
parison with record of Koaie Stream at elevation 3,700 feet, near Waimea, Kauai.

Monthly discharge of Waialae River at elevation 3,700 feet, near Waimea, Kauai, for
the year ending June 30, 1925

Discharge Total run-oft
- »
Month Million gallons a day
Second- | piliion | ,
i eet gallons cre-feet
Maximum i Minimum | Mean (mean)

113 1.5 14.6 22.6 452 1,390
54 1.7 4.95 7.66 154 471
7.3 1.3 2,02 3.13 60.7 186
98 1.8 16. 6 25.7 514 1, 580
111 2.1 12.8 19.8 385 1,180
150 1.8 18.6 28.8 576 1,770

82 2.0 20.0 30.9 619 1,
57 e 5. 96 9.22 167 512
P24 S 35.5 54.9 1, 100 3,380
133 2.5 18.4 28.5 551 1, 690
12.4 1.3 2.89 4.47 89.5 275
42 1.1 4.06 6.28 122 374
221 | 13.1 20.3 4,790 14, 700

EKEEKAHA DITCH AT CAMP NO. 1, NEAR WAIMEA, KAUAI

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

REecorDS AVAILABLE.—October 26, 1917, to June 30, 1925. Staff at lume 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.
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AGE.—Stevens continuous water-stage recorder; installed July 26, 1923,
replacing Gurley printing water-stage recorder used since July 12, 1921.
Vertical staff gage 900 feet upstream prior to July 12, 1921.

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

CHANNEL AND coNTROL.—Ditch about 9 feet wide cut in soft lava rock and lined
with concrete; straight for 1,000 feet above and 300 feet below gage. Con-
trol is concrete-lined section of ditech; permanent.

ExTREMES OF DISCHARGE.—Maximum discharge recorded during year, 64
million gallons a day, or 99 second-feet, at 1 p. m. October 29 (gage height
4.06 feet); may have gone higher during periods when recorder was not
operating. Minimum discharge recorded during year, 0.9 million gallons a
day, or 1.4 second-feet, from 11 p. m. December 20 to 9 p. m. December 21
(gage height, 0.58 foot).

1907-1925: Maximum discharge recorded, 67 million gallons a day, or
104 second-feet, January 4, 1921, and March 6, 1922; minimum discharge,
no flow, occasionally, when water is shut out of ditch.

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

ReauLaTIiON.—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.

Uritization.—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 between 20 and 60 million gallons a day. Operation of water-
stage recorder satisfactory except as indicated in footnote to daily-discharge
table. Daily discharge ascertained by applying to rating table mean daily
gage height determined from recorder graph by inspection or, for days of
considerable fluctuation, by averaging discharge for intervals of day. Rec-
ords excellent except for estimated periods, for which they are fair.

Kekaha ditch diverts water from Waimea River at a point 8 miles by trail
north of Waimea, 500 feet above gaging station on river at 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 4} miles where it crosses river and
then continues roughly parallel to it for a distance of about 2% miles to a point
about half a mile north of Waimea, at an elevation of about 400 feet. Here, at
the lower end of the river valley, the ditch 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, 1925

Discharge Discharge
Dat hG%fc Dat nert
ate 6ig ar ate eig a5

(feet) | Second- | Million (fect) | Second- | Million

feet galions feet galions

a day a day
2.48 4.6 27.5 || Apr.27. ... 3.57 82.7 53.5
398 67.0 433 || May 202110000 318 66.8 43.2

3.15 67.4 43.6
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Discharge, in million gallons a day, of Kekaha ditch at camp No. 1, near Waimea,
' auaz, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. ‘ Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
56 41 34 32 50 58 31
43 32 32 44 58 31
37 30 32 50 58 34
33 40 31 55 51 45
32 51 32 53 46 36
31 55 32 56 41 36
31 53 32 56 41 32
34 53 30 55 43 31
43 41 30 58 51 30
49 48 30 58 58 30
56 41 30 55 53 29
55 40 52 33 55 48 29
55 53 43 58 58 28
55 51 39 58 51 29
55 42 28 43 34 58 40 32
55 39 31 58 32 34
58 37 30 58 39 30
53 36 29 58 53 33
55 34 29 58 53 38,
52 46 39 55 41 37
46 55 52 53 38 31
51 56 58 53 34 29
53 55 52 55 33 28
48 38 53 44 58 33 27
45 39 48 40 58 32 27
41 41 41 58 55 31 26
39 52 38 54 53 31 26
38 48 55 53 51 31 33
39 58 56 51 53 32 48
46 55 46 53 40 41
41 ) |eeeeeo 41 |oeoooan 53 oo 33 |-ceeeee

NortE.—Braced figures give mean discharge for periods indicated, estimated by comparison with record
of this ditch below tunnel No. 12 near Waimea, Kauai, and from incomplete gage-height record; recorder
not operating properly during these periods. Data insufficient for making estimate Dec. 4-14.

Monthly discharge of Kekaha ditch at camp No. 1, near Waimea, Kauoz, for the
year ending June 30, 1925

Discharge Total run-off
Month Million gallon$ a day
Second- | yiyion
feet gallons Acre-feet
Maximum | Minimum | Mean (mean)

45.9 71.0 1,420 4,370
42.0 65.0 1,300 3, 990
28.0 43.3 840 2, 580
41.7 64.5 1,290 3, 91
45.7 70.7 1,370 4,
49.7 76.9 1, 540 4,730
41. 5 64.2 1,160 3,570
39.3 60.8 1,220 3,740
55.0 85.1 1, 650 5,070
43.3 67.0 1,340 4,120
32.4 50. 1 971 2,980

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

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

RECORDS AVAILABLE.—July 15, 1921, to June 30, 1925. Aprii 7, 1908, to Novem-
ber 30, 1914, and July 20, 1916, to July 15, 1921, at site half a mile down-
stream.

.
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Gage.—Stevens continuous water-stage recorder installed July 20, 1923, replac-

ing Gurley printing water-stage recorder used since July 15, 1921.  Verti-

cal staff gage half a mile downstream used prior to July 15, 1921.

DISCHARGE MEASUREMENTS.—Made from plank at gage.

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 53
million gallons a day, or 82 second-feet, from 7 p. m. February 12 to 5 a. m.
February 13 (gage height, 4.06 feet); minimum discharge, no flow when
water was shut out of ditch part of December 14, 20, and 21.

1916-1925: Maximum discharge recorded, 64 million gallons a day, or 99
second-feet, at 8.30 a. m. December 22, 1921 (gage height, 4.40 feet); no flow
oceasionally, when water was shut out of ditch.

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

RecuLaTION.—By head gates.

OBIECT OF STATION.—To0 determine discharge above first important lateral and
ditch losses between intake and station. Territorial land and water.

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

Accuracy.—Stage-discharge relation practically permanent except from March to
May when affected by moss. Rating curve well defined above 10 million
gallons a day. Operation of water-stage recorder unsatisfactory as indi-
cated in footnote to daily-discharge table. Daily discharge ascertained by
applying to rating table mean daily gage height determined from recorder
graph by inspection or, for days of considerable fluctuation, by averaging
discharge for intervals of day. Records good except for period affected by
moss and estimated periods, for which they are fair.

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

Discharge measurements of Kekaha ditch below tunnel No. 12, near Waimea, Kauaz,
during the year ending June 30, 1925

Discharge Discharge
Dat g ) t Dot
ate eig a1 Date eig! N
(tect) | Second- | Million (fost) | Second- | Million
feet | B¥O0S feet | 5200
a day a day
3.06 53.9 34.8 3.38 61.4 39.7
2.23 33.0 21.3 2.27 34.4 22,2
3.61 70.8 45.8 3.95 74.4 481
545 | ¢ .20 13 4.05 75.8 9.0
2.88 48.9 315
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Discharge, in million gallons a day, of Kekaha ditch below tunnel No. 12, near
Waimea, Kauat, for the year ending June 30, 1925

Day July | Aug. | Sept. [ Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
.
36| 32 24 32 36 36 27 44 50 27
34| 30 21 29 |; 44 41 36 27 39 560 27
341 27 19.2 27 26 36 27 43 50 30
32| 25 19.2 30 ... 25 34 26 46 46 38
30| 22 18.3 43 ... 43 34 26 44 41 32
32| 22 18.3 43 34 26 48 37 30
30| 21 19.2 44 34 26 48 36 29
42| 21 20 46 34 24 48 37 26
48 | 21 24 48 43 22 48 43 25
48| 21 47 46 52 22 48 48 25
48 | 20 37 46 50 22 48 48 23
46 | 20 43 46 52 22 46 43 23
36 20 43 46 52 36 46 50 23
30| 20 41 48 52 30 46 46 23
321 20 41 46 46 27 46 37 26
40| 20 44 46 43 23 46 27 30
39 20 44 46 39 22 46 34 26
321 20 44 46 36 22 46 44 29
29 19.2| 37 44 34 22 46 48 33
27| 18.3| 36 ] 44 33 27 46 39 34
39 25| 18.3| 43 3.5 44 32 41 43 34 27
44 29| 18.3| 43 22 44 34 46 43 30 25
43 29| 18.3| 41 22 43 34 46 44 30| 23
41 25| 18.3| 32 49| 26 43 32 39 48 29 22
37 23| 18.3| 32 32 41 30 32 48 28 22
34 22| 19.2| 34 36 41 30 46 46 27 21
32 22| 32 41 37 39 29 46 44 26 21
30 45| 32 41 39 37 29 50 44 25 24
32 36| 32 48 37 Y I 50 44 26 48
36 41| 34 48 36 36 |-oaoo-- 50 48 35 37
37 32 |aees 39 |ocaeae- 34 36 |-cmeee- 48 |oeeees IV

NoTE.—Braced figures give mean discharge for periods indicated, estimated by comparison with record
for this ditch at camp No. 1 near Waimea, Kauai; recorder not operating during these periods. Data in-
sufficient for making estimate Dec. 3-14. Large gage-height corrections cast some doubt on record
from February to June when recorder was not operating properly.

Monthly discharge of Kekaha ditch below tunnel No. 12, near Waimea, Kauaz, for
the year ending June 30, 1925

Discharge Total run-off
Month . Million gallons a day
Second- | prijtion
feet gallons Acre-feet
Maximum | Minimum | Mean (meam)
Juby il 46 25 37.6 58.2 1,170 3,580
August____._.__.__ 48 22 34.0 52.6 1, 050 3, 230
September_ ... 4 18.3 22.7 35.1 680 2,090
October_..._..__... 48 18.3 34.9 54.0 1,080 3,320
NOVember. - oo iccc e e 27 40.1 62.0 1, 200 3, 690
anuary.... 48 25 41.8 64.7 1, 300 3,980
February 52 29 37.9 58.6 1, 060 3, 250
March 50 22 32.3 50. 0 1, 000 3,070
April 48 39 45.7 70.7 1,370 4, 200
May. 50 25 37.9 58.6 1,170 3, 600
Jume. L. 48 21 27. 6 42.7 829 2,540
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SOUTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAI

TLocarioN.—One-third of a mile above Waiechu Falls and § miles northeast of
Lihue. Prior to November 18, 1918, station was one-third of a mile farther
upstream.

REecorps AvaiLaBLE.—December 10, 1911, to June 30, 1925.

Gage.—Stevens continuous water-stage recorder installed November 19, 1918;
Friez water-stage recorder December 19,1911, to November 8, 1928. Staff
gage December 10-16, 1911.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

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

EXTREMES OF DISCHARGE.— Maximum discharge recorded during year, 17,100
million gallons a day, or 26,500 second-feet, at 3.40 a. m. February 11 (gage
height, 9.34 feet); minimum discharge, 4.0 million gallons a day, or 6.2
second-feet, from 5 to 8 p. m. February 7 (gage height, 0.91 foot).

1911-1925: Maximum,discharge recorded, 29,000 million gallons a day, or
44,900 second-feet, at 7.25 a. m. January 16, 1920 (gage height, 11.25 feet);
minimum discharge, 2.8 million gallons a day, or 4.3 second-feet, at 6 p. m.
October 7, 1918 (gage height, 2.06 feet on old gage).

DiveErsioNs.—Several diversions above station for irrigation and development of
power.

Rrcuration.—By diversions above station only.

OnsEcT oF sTATION.—To determine feasibility of diversion for homesteads after
stream enters Territorial lands.

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

Accuracy.—Stage-discharge relation changed, presumably, at time of flood
October 10. Rating curves used well defined between 5 and 200 million
gallons a day and fairly well defined between 200 and 1,500 million gallons a
day. Operation of water-stage recorder not satisfactory. Daily discharge
ascertained by applying to rating table mean daily gage height determined
from recorder graph by inspection or, for days of considerable fluctuation,
by averaging discharge for intervals of day. Records good except for periods
of estimate, for which they are fair. )

Discharge measurements of South Fork of Wailua River near Lihue, Kauaz, during
the year ending June 30, 1925

Discharge Discharge
¢ haigh Dat hateht
Date eight - ate aig :

(feet) | Socond. | Million (foct) | Second- | Million.

feat gallons feat gallons

a day a day

July 160 ... 1.32 17.6 11.4 Mar. 8 oo 0.96 7.33 4.74

Oct. 21 ... 1.90 63.4 41.0 Apr.22 ... ... 1.47 22.4 14.5

Dee.9. ... .96 6. 58 4.25 || May 31 .. ooooace 1.32 16.3 10.5
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Discharge, in million gdllons a day, of South Fork of Wailua River near Lihue, Kauai,
for the year ending June 30, 1926

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May | June
) PR 14.8 6.3 6.4 6.6 | 10.0 87 73 4.7 7.7 1.2
83| 10.8 6.4 | 29 6.6 | 13.2 | 138 5.0 7.5 19,7
811 33 6.11]104 5.7 7.3 | 165 6.1 7.3 35
8.3 77 5.7 17.0 | 24 9.7 | 143 49, 6.4 49
7.4 | 57 5.6 ( 19.5| 98 6.0 | 120 4.6, 60 82
6.6 17.7 5.4 19.4 | 47 6.31 95 4.4 { 5.4 34 42
6.8 83 5.4 83| 17.3 5.4 92 4.2 4.8 28 28
6.8 | 19.0 511 20 11.4 5.0 | 140 4.1 4.6 40 28
10,0 &4 51| 39 8.9 4.7 | 140 14.8 30 38
35 58 5.1 ) 943 49 5.41 178 25 25 17.7
105 4.9 | 487 204 198 110 1, 680 19.6 22
30 4.8 1 507 66 100 134 140 33 32
13.1 4.9 1186 61 36 171 78 30 31
14.3 53| 96 41 52 92 39 16.6 15.6
16.6 50| 82 24 34 72 24 .8 12.2 15. 3
24 5.1] 81 18.5 [ 25 63 16. 6 - 4091 9.1
1.6 | 5.1 243 15.6 | 27 42 12,5 | 821 118
7.7 51| 81 13.3| 63 39 12.2 - 70 16.0
7.7 53| 59 10.0f 29 38 10.0 -] 50 16.9
7.4 54| 54 9.71 25 26 95|  |ece-oee 25 10.2
7.7 5.4 48 22 21 32 9.1 faa-a- 28
8.8 5.4 | 47 13.7 ] 16.6 ; 23 8.9 16.2 | 19.2 22
7.4 56| 32 10.2 | 17.7 | 21 12,5 |- 415 60
6.4 56| 27 84} 149) 181 | 2 P 120 36 23
6.4 24 29 9.1 65 18.1 9.3 | aeaee 59 21 12.5
26 s 1.9| 64| 26 20 7.5 29 18.9 8.6 | 42 14.0 8.9
.1 25 6.4 18.1} 185 6.3 16,21 19.2 8.2 |- 154 18.3 7.1
. SRR 37 6.6 7.9 12.4 55| 140} 10.0 7.8 |ceeeas 128 1.4 2
29 . 14.2 6.6 81| 36 6.8 12.2 . 3
30 9.1 6.6 88| 22 5.4 11.2
L3 S 6.6 6.4 | ... 13.0 | 13.3

NotE~—Owing to partly plugged intake operation of water-stage recorder unsatisfactory Nov. 19-20,
Nov. 25-30, Deec. 1, 3, 5-9, Jan. 27-29, Feb. 12-28, and Mar. 9-22; discharge estimated from study of faulty
%/}ge-height record and comparison with records of near-by streams. Water-stage recorder did not operate

ar, 23 to Apr. 21, and data are insufficient for making estimate.

Monthly discharge of South Fork of Wailua River near Lihue, Kauai, for the year
ending June 30, 19256

Discharge . Total run-off
Month Million gallons a day
Second- | ppinion
foet gallons Acre-foet
Maximum | Minimum | Mean | (80
373 6.6 39.8 61.6 1,230 3,790
105 6.3 19.8 30.6 615 1,890
26 4.8 7.44 11.5 223 685
943 6.6 109 169 3,390 10,400
294 5.4 30.9 47.8 9 2,840
198 4.7 28.8 44.6 892 2,740
178 5.3 72.6 112 2,250 6,910
1,680 4.1 77.6 120 2,170 6, 670
15 8.2 37.1 57.4 1,150 3,520
275 7.1 34.7 53.7 1,040 3, 200
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NORTH FORK OF WAILUA RIVER AT ELEVATION 650 FEET, NEAR LIHUE, KAUAI

LocaTioN.—1% miles above intake of Kanaha ditch and 10 miles northwest of
Lihue.

REcorDS AvaiLABLE.—September 21, 1914, to June 30, 1925. Records available
for old station at elevation 500 feet, August 1 to October 28, 1910, and
December 28, 1910, to September 25, 1914.

Gacer.—Stevens continuous water-stage recorder.

DiscrARGE 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.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
2,370 million gallons a day, or 3,670 second-feet, at 3.15 a. m. February 11
(gage height, 9.10 feet); minimum discharge, 9.7 million gallons a day, or
15.0 second-feet, several hours February 7 and 8 (gage height, 0.30 foot).

1914-1925: Maximum discharge recorded, that of February 11, 1925;
minimum discharge, that of February 7 and 8, 1925.

DiversioNns.—None.

RecuLaTioN.—None.

OBJECT OoF sTATION.—To determine feasibility of diversion above or nea.r this
elevation. Territorial land and water. Important in relation to water
supply for homesteads.

UriLizaTion.—Normal flow used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Rating ecurve
well defined below 100 million gallons a day; extended above. Operation
of water-stage recorder satisfactory except as indicated in footnote to daily-
discharge table. Daily discharge ascertained by applying to rating table
mean daily gage height determined from recorder graph by inspection or,
for days of considerable fluctuation, by averaging discharge for intervals
of day. Records good for ordinary stages except those estimated, which
are fair; high-stage records poor.

Discharge measurements of North Fork of Wailua River at elevation 650 feel, near
Lihue, Kauai, during the year ending June 30, 1925

Discharge Discharge
Dat hG‘a th Dati hgaglft
ate eig] s ate eig s
(fet) | Second- | Million (fect) | Sccond- | Million
oot galions foet gallons
a day a day

0.99 40.8 26.4 0. 62 212 13.7
71 25.6 16. 5 .61 22.5 14,5
1.23 58.8 38.6 .54 19.9 12,9
50 19.3 12.5 .42 16.9 10.9
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Discharge, in million gallons o day, of North Fork of Wailua River at elevation 650
feet, near Lihue, Kauai, for the year ending June 30, 19256

Day July | Aug. { Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
26 19.0| 15.6 | 22 37 10.5 | 15.6 36 24
54 17.8 | 63 16.3 1 35 10.8 | 15.3 15.9

16.6 | 44 19.4 64 10.5 16.0 20
28 17.2 ) 21 39 15.3 | 46 10.2 ) 19.5 20
60 16.9 | 22 ] 14.7 | 33 10.1| 16.3 26 38

16.5 | 20 29 15.3 | 28 10.0 | 147 16.6
28 16.0 | 30 24 13.6 | 36 9.8 14.7 16,5
32 18.4 | 24 21 13.1| 40 9.9 | 14.0 15.8
84 16.6 | 53 19.01 12,41 44 24 14.0 |7 60 18.6

16.3 | 246 49 15.3 | 58 28 14.0 . 12.9
54 15.6 | 169 116 96 36 302 13.8 . 13.8
30 15.3 | 134 42 26 72 58 16.9 26
26 15.3 | 68 33 29 52 38 12.5
33 15.3 | 44 27 31 33 30 1L5
36 15.1 | 48 24 19.0 26 12.4
32 8 |22 | ez | |]16 10.8
24 84 21 21 15.9
2 41 19.8| 23 . 11.5
21 40 19.0 ) 4.2 2 12,6
21 15 42 53 13.6 28 10.7
24 32 50 12.9 19.5
19.4 40 28 12.0 46 13.3
18.7 28 23 115 102 31
19.0 27 24 20 21 13.1
18.1 | 4 29 21 17.0 15.6 1L7
17561 26 28 19,0 | 14.5 14.2 1L1
17.8 1 28 26 18.4 | 1L.4 1.4
22 16.6 | 28 27 10.8 130 30 21
30 20 48 18,4} 10.6 34 19.1
21 16.8 | 34 21 12.6 33 111
72 . - S ORI 1L0 ) 10.6 [ooco-f) fecoaocl)d 0 Jemceaes

Note.—Discharge estimated Dec. 13-15 and Jan. 5. Braced figures give estimated mean discharge for

periods indicated. Estimates made by comparison with records of near-by streams and from incomplete
gage-height record.

Monthly discharge of North Fork of Wailua River at elevaiion 650 feet, near Lihue,
Kauaz, for the year ending June 30, 1925

Discharge Total run-off
Month Million gallons a da;
& Y Second- Million
feet gallons Acre-feet
Maximtim | Minimum | Mean | (0€30)

July. 131 17.2 35.2 54.5 1,090 3,350
August. ——— - 84 17.5 30.1 46.6 934 2,870
September. .. 44 |- 17.8 27.5 534 1, 640
15.6 51.7 80.0 1,600 4,910

3L1 48.1 934 2,870

19.3 29.9 599 1,840

27.8 43,0 862 2, 650

29.7 46.0 831 2, 550

43.6 67.5 1,350 4,150

47.0 72.7 1,410 4,330

23.2 35.9 7! 2,210

20. 2 3L3 606 1, 860

314 48.6 11, 500 35, 200

63018—30——3
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EKANAHA DITCH NEAR LIHUE, KAUAI

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

RECORDS AVAILABLE.—July 26, 1921, to June 30, 1925. August 6, 1910, to
July 25, 1921, at site 800 feet upstream.

GagE.—Stevens continuous water-stage recorder installed 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, prior to July
25, 1921.

DiscHARGE MEASUREMENTs.—Made from footbridge at gage.

CHANNEL AND cONTRoL.—Channel cut in conglomorate and clay; straight for
300 feet above and 10 feet below gage, where ditech turns sharply into three-
fourths mile tunnel. Control composed of soft lava rock; shifting probably
due to caving in of tunnel roof.

EXTBEMES OF DISCHARGE.—Maximum discharge recorded during year, 27 million
gallons a day, or 42 second-feet, at 11 p. m. February 10 (gage height,
3.97 feet); minimum discharge, between May 1 and 30, recorder not operat-
ing properly and intake may have been plugged (gage height, 0.57 foot).

1910-1925: Maximum discharge recorded; that of February 10, 1925;
minimum discharge, ditch dry occasionally.

Diversions.—All diversions below station.

REGULATION.—By head gates.

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

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

Accuracy.—Stage-discharge relation not permanent owing in part to construc-
tion operations in tunnel below. Three fairly well defined rating curves
used. Operation of water-stage recorder satisfactory except during July,
August, September, and May. Daily discharge ascertained by applying to
rating table mean daily gage height determined from recorder graph by
inspection or, for days of considerable fluctuation, by averaging discharge
for intervals of day. Records poor.

Kanaha ditch diverts from North Fork of Wailua River at a point about
8% miles above mouth of river, 9 miles north of Lihue, and at an elevation of
about 600 feet. The ditch runs due east, almost parallel to the river, for a dis-
tance of about a third of a mile, and then turns sharply to the south. About
3 miles farther on it crosses South Fork of Wailua River and within a short
distance joins Lihue ditch at an elevation of about 550 feet. Through Lihue:
diteh the water is carried around the base of Kilohana Crater, then south for
5 miles to the vicinity of Lihue.

Diséharge measurements of Kanaha ditch near Lihue, Kauat, during the year ending
S . . June 30, 1925

o *4 . Discharge Discharge
Dat hG?gfg‘. R Dat neight
ate 615 o ate eig! .
(feet) | Second- léaai]nggg (feet) | Second- gﬂ%ﬁg
feet 2 day feet 2 day

3.12 313 20. 2.32 19.2 12.4
2.60 25.2 16. 2.44 23.0 14.9
2.43 23.2 15. 2.40 22.5 14.5
2.72 28.0 18. .
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Discharge, in million gallons a day, of Kanaha ditch near Lihue, Kauai, for the
year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | T une
16.9| 16.2 | 16.2| 13.6 9.0 13.9| 147 16.9 12.5
20 16.9 | 13.9 | 14.6 9.0 13.9
15 20 16.9 | 147 146 9.0 | 14.7
18,5 17,71 12,0 | 13.8 8.4 16.9
18.5| 16,9 | 13.2| 13.8 7.8 14.7
16.2 | 19.2| 16.9| 13.9| 13.1 7.81 13.9
15.4 | 20 16.9| 12,5 13.1 7.8 13.9
16.9| 20 .16.2 | 1.8 13.1 8.2 13.2
17| 16.2 | 21 16.2 | 11.0| 13.1| 16.0| 13.9
15.4 | 20 16.9] 13.3| 13.8] 16.6 | 15.4
15,4 | 17.7 ) 16.2} 16.4 | 13,1 7.3 | 15.4
15,4 169} 154 180 | 13.1 7.0 16.9
16.2 | 16.2 | 15.4| 17.2| 13.8| 158 | 16.2
15.4 | 15,4 | 16.2 | 18.8| 13,1 | 17.7| 15.4
15,4 | 15.4| 16.2| 17.2| 13.1| 16.2| 15.4
15.4 | 15,4 | 16.2| 16.4 | 13.1| 147 | 14.7

15,4 | 147! 16.9| 14.2) 1L7

4.7 147} 16.2) 13.4| 124

4.7 14.7| 14.7| 126 | 1L7

147 13.9 ) 147 ) 1L9) 1L0

15| 1564 13.9| 154 13.9| 10.3

18.0) 13.9| 154| 156 | 10.3

1.7 13.9| 15.4| 14.2 9.7

177 16.2 ] 14.7| 1L9 9.0

16.2 | 17.7) 16,2 1.2 9.0

17.7 | 1.7} 147 | 10.4 | 10.7

- 185 16.2 | 15.4| 1L2 9.7
b 1 DR P meeeene| 16.2 .. 1.2 9.0

Notxs.—Braced figures give mean discharge for periods indicated, estimated from incomplete gage-
height record and by comparison with record for North Fork of Wailua River; gage-height record either

ga_ulgy or maissing. No gage-height record July 1-16 and May 2-31, and data are insufficient for estimating
ischarge. .

Monithly discharge of Kanaha ditch near Liéme, Kauai, for the year ending June 30,
192

Discharge Thotal run-oft
Month Million gallons a day
Second- { nrinion
feet gallons Acre-feet
Maximum | Minimum | Mean | (mesn)
24,8 497 1,520
. X 2.4 474 1,460
Oetober. oo ceeeae 21 13.9 16.8 26.0 520 1,600
November .- 1.7 4.7 16,0 24.8 480 1,470
December. ..o e ceeeeas 18.8 10.4 14.1 21.8 437 1,340
January. - 14.6 9.0 12.2 18.9 378 1,160
February - oo 17.7 7.0 12.6 19.5 353 1,080
Mareh oo ean 20 13.2 15.5 24.0 480 1,470
April e 18.2 13.2 14.5 22.4 436 1,340
JUDe . e 19.2 11.8 15.3 23.7 458 1,400

EAST BRANCHE OF NORTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAI
Locarion.—1,200 feet above confluence with North- Fork and 8 miles north of
Lihue. '
REcorps AVAILABLE.—July 31, 1912, to June 30, 1925.
Gace.—Stevens continuous water-stage recorder installed December 31, 1914.

Staff gage 800 feet below, July 31, 1912, to September 30, 1914.
DiscHARGE MEASUREMENTS.—Made by wading or from cable.
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CHANNEL AND coNTROL.—One channel at all stages; straight for 60 feet above

and 400 feet below gage.
boulders; shifting.

Banks low and wooded. Control composed of

ExTREMES OF DIscHARGE.—Maximum discharge recorded during year, about
1,660 million gallons a day, or 2,570 second-feet, at 3.15 a. m. February 11
(gage height, 7.23 feet); minimum discharge, 6.9 million gallons a day, or
10.7 second-feet, from 4 to 7 p. m. March 18 (gage height, 1.76 feet).

1912-1925: Maximum discharge recorded, about 3,000 million gallons a
day, or 4,640 second-feet, at 8 a. m. March 3, 1916 (gage height, 8.9 feet);
minimum discharge, 7.0 million gallons a day, or 10.8 second-feet, February
and March, 1915 (gage height, 1.60 feet) and from 4 p. m. September 12 to
9.30 a. m. September 13, 1923 (gage height, 1.73 feet).

Diversions.—None.

REeGuraTioN.—None.

Omsect oF sration.—To determine feasibility of diversion above this point.
Territorial land and water.

UriLizaTion.—After joining North Fork of Wailua River ordinary flow is
diverted for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed during flood of October 10. The
two rating curves used are fairly well defined between 9 and 600 million

gallons a day.

indicated in footnote to daily-discharge table.
by applying to rating table mean daily gage height determined from re-
corder graph by inspection or, for days of considerable fluctuation, by
averaging discharge for intervals of day.
mated, which are fair, and those for February and March, which are poor.

Discharge measurements of East Branch of North Fork of Wailua River near Lihue,
Kauai, during the year ending June 30, 1925

Operation of water-stage recorder satisfactory except as
Daily discharge ascertained

Records good except those esti-

Discharge Discharge
Dat hG'agl?t D hGaget
ate eig] - ate eigh 5

(feet) | Second- l‘gl’]lgg’; (feet) | Second- Maillhon

feet g feet gallons

a day a day
“Sept. 6ol 1.82 17.2 11,1 | Jan. 21 ... ... 2.02 30.0 l ' 19.4
‘Oct. 18- oo oemooi- 2.08 37.5 24.1 || Apr. 22 ... 1.97 25.5 1 16.5

Discharge, in million gallons a day, of East Branch of North Fork of Wailua River
near Lihue, Kauai, for the year ending June 30, 19256

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

) SO, 16.7 | 16.21 14.0| 10.8| 140 | 17.2 13.0( 10.2| 29 42 14.6
b J 14.01 19.6 | 12.7| 26 13.0 | 16.6 13.0 9.7 4 35 17.7
| S 140 | 17.8 | 122} 27 121 15.1 13.0 | 10.2 | 31 28 17.7

P S, 13.6{ 145} 11.7| 140 | 19.6 | 13.5 125 ) 11,1 24 24 20

;S 12271 29 1.7 | 13.1| 34 12.5 12.1 9.7 23 22 32

3.1} 17.2| 1.3 | 122} 19.6 | 125 1L6 8.8 77 20 22

13.6 | 17.8 | 10.8( 12,2 151 121 1L1 8.8 | 68 19.6 20
15.6 | 24 10.8 | 11.3 | 13.5| 1L1 1.1 8.3 38 22 19.6
14.0 | 54 10.8 | 14.5( 12,5 10.6 29 8.0 54 18.2 17.7
27 36 10.4 § 117 23 14.0 © 31 8.0| 98 18.2 16.1

s

) R 33 31 9.9 99 58 61 328 8.0 | 51 17.7 15.6
) R 38 4 9:5 | 87 56 34 51 9.7 | 43 22 15.6
b 1: SO 23 20 9.5 37 34 72 33 9.2 | 43 22 15.6
| 7 S 18.4 | 19.4 9.5 | 26 24 62 25 8.0 32 17.2 14.6
15 maem 24 20 9.5 | 28 19.6 22 7.6 | 29 16.1 15.1
16 e 19.4 1 20 9.5 30 17.2 18.9 7.6 26 15.1 13.5
17 e 17.8 | 16.7 9.5 | 41 15.6 3 28 17.7 7.61 23 16.1 17.7
18 e 16.2 | 16.2 9.5 25 15.1 16.1 7.6 | 25 33 15.6
19 maas 18.9 | 15.6 9.2 26 14.0 15.1 7.6 24 2 16.6
.1 16.2 | 15.0 9.2} 24 58 14.0 88) 21 20 4.6

This figure includes Jan. 21 also,
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Discharge, in million gallons a day, of East Branch of North Fork of Watilua River
near Lihue, Kauai, for the year ending June 30, 1926—Contjnued

Day July | Aug. | Sept.| Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May | June
16.2 9.2 21 59 21 53
14.0 9.2 32 29 17.2 22
13.6 9.2 18.9| 21 30 27
13.6 9.2 18.2| 21 24 18.9
13.1) 12,4 189 17.7 19.6 16.1
122] 1.1 17.2] 161 9 7.7 146
12.2 | 16.2 | 17.2 | 15.1 17.2 15.1
140 | 10.8| 16.1| 23 15.6
140 13.6 | 21 15.1 19.6 24
12.7 ] 11.3 | 19.6 | 14.6 16.1 59
13.6 |- 15.6 ... 14.8 ..

Nore.—Braced figures give mean discharge for periods indicated, estimated by comparison with records
of flow for Hanalei River and other near-by streams; gage-height record either faulty or missing.

Monthly discharge of East Branch of North Fork of Wailua River near Lihue, Kauaz,
for the year ending June 30, 1925

Discharge Total run-oft
Month ‘Million gallons a da;
i i Second- | Mintion
feet Acre-feet
N . (mean) gallons
Maximum | Misimum | Mean
127 12.7 24.3 37.6 754 2,310
54 12.2 19.1 29.6 593 1,820
16.2 9.2 10.8 16.7 325 9
117 10.8 28.9 4.7 897 2,750
59 12.1 24.0 37.1 720 2,210
........................ 10.4 16.1 631 1,
........................ 32.2 49.8 1, 000 3,070
328 10.2 28.3 43.8 792 2,430
110 7.6 19.9 30.8 615 1,890
139 17.7 39.4 61.0 1,180 3,630
42 14.8 2L 5 33.3 666 2,040
59 13.5 20.9 32.3 626 1,920
k72 S 24.1 37.3 8,800 27, 000
N

KAPAHI DITCH NEAR KEALIA, KAUAL

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, 1925.

GagE.—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.

DISCHARGE MEASUREMENTsS.—Made by 20-foot sharp-crested weir immediately
below gage and by wading in ditch 50 feet below gage.

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

EXTREMES OF DISCHARGE.— Maximum discharge recorded during year, 61 million
gallons a day, or 94 second-feet, from noon to 1 p. m. June 21 (gage
height, 1.29 feet) ; minimum discharge, no flow for several hours when water
was shut out of difch October 22, January 6-10, and March 20 and 25.

1915-1925: Maximum discharge recorded, 233 million gallons a day, or
361 second-feet, at 3 and 4 a. m. March 31, 1923 (gage height, about 3.15
feet); minimum discharge, no flow, occasionally, when water is turned out
of ditch. ‘

Drversions.—All diversions below station.

ReauLaTioN.—Flow regulated by head gates. .
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OBsECT OF sTATION.—To determine amount of water diverted by ditch. Water
used by Territory and part is leased to Makee Sugar Co. Homesteads
entitled, to part of water.

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

Accuracy.—Stage-discharge relation practically permanent during year. Rating
curve well defined. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of 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 measuremenis of Kapahi ditch near Kealia, Kauai, during the year
ending June 30, 1925

Discharge
Gage
Date oiehy | Second- | Million
feet gallons
a day

Jan, 20, oo mm e mm—me e ——————————— 0.12 2,16 140
Mar. . 9.41 6.08
.33 12.2 7.89

Discharge, in million gallons a day, of Kapahi ditch near Kealia, Kauai, for the
year ending June 30, 19256

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
6.8 9.0 8.3 6.2 5.9 8.0 5.2 7.2 L9 130 6.5
7.6 12.2 7.6 20 3.7 10.7 6.8 7.2 1.9 6.8 10.1
6.9 1.4 7.2 17.0 6.2 9.8 6.8 7.6 L9 2.0 10.1
1.7 9.4 6.6 8.0 9.1 8.3 6.2 9.4 1.1 7.4 1.4
6.4 | 23 6.6 7.6 4.6 7.6 5.9 7.6 .9 7.6 17.7
6.7 12.7 6.8 7.2 3.7 80 5.5 6.8 L1 6.8 10.3
7.6 13.1 6.5 7.2 3.4 5.5 5.9 6.8 .7 6.8 5.9

10.7 | 17.7 7.2 6.5 3.4 6.8 6.2 6.5 .9 8.7 8.3
7.6 16.1 6.5 1L1 3.4 6.5 - 13.0 6.2 L1 7.2 8.6
17.2 4.3 6.2 35 3.7 9.3 13| 133 5.5 L1 7.6 7.6
) 3 R 22 L1 5.9 18.6 3.4 7.3 2.0 5.0 5.5 .9 7.6 7.2
11.3| 11.4 5.7 3.4 5.6 3.4 2.4 3.4 5.9 1.1} 1L9 7.8
2.6 | 12.3 5.5 2.9 3.7 3.7 2.1 3.4 6.2 1L5| 10.3 8.0
8.0| 114 5.5 2.6 3.4 3.2 1.8 3.4 5.5 2.9 7.2 6.8
5.7| 14.4 5.2 2.6 3.4 2.6 L8 3.4 5.5 2.9 6.8 7.6
10.0| 12.7 5.2 2.6 3.4 2.6 1.8 3.4 5.5 2.9 6.5 6.8
871 10.3 5.2 2.9 3.4 2.9 1.6 3.4 57 2.9 7.1 12.8
8.7 9.4 4.9 2.9 3.4 2.6 1.6 3.2 5.9 4.0 9.6 8.7
10.8 9.4 4.9 2.9 3.2 2.6 L6 3.4 5.9 4.3 8.0 9.3
4.8 9.4 5.2 3.2 3.4 2.9 L5 5.5 3.7 7.4 7.0 7.2
5.2 9.8 5.2 3.2 2.9 2.9 L5 43| 10.2 8.0 8.7 28
2.1 9.0 5.2 2.2 2.9 2.9 1.5 2.6 9.4 6.5 7.2 14.0
6.2 8.7 5.2 2.4 2.9 2.9 L3 49| 14.9 9.3 9.6 18.7
7.4 8.3 5.2 2.4 2.9 2.6 L3 6.8 9.0 85 8.8 9.0
6.6 8.0 8.4 2.4 4.0 2.6 1.3 6.8 5.8 8.7 7.2 7.2
6.5 6.8 7.6 2.1 7.2 2.4 4.1 6.8 9.6 7.6 7.6 5.9
2.6 6.8 8.3 7.4 7.2 2.6 5.5 6.8 142 13.1 8.0 7.2
8.3 80 6.5 7.2 4.9 2.6 5.5 7.6 | 26 15.0 6.8 10.3
9.0 7.2 9.9 6.8 3.7 2.6 5.2 49| 13.3 9.0 11. 4
9.0 8.8 6.5 6.8 3.7 2.4 4.9 4.2 12.3 8.0 6.9
8.3 8.1 oo i3 28 PO 2.1 3.3 L5 fucanann 6.8 |ecaeea

NoOTE.—Water shut out of ditch Jan. 7-9.
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Monthly discharge of Kapahi ditch near Keglia, Kauat, for the year ending June 30,
192

Discharge Total run-oft
Month on ns a da

Million gallons y Second- | yrimion
feet 1 Acre-feet

: (mean) gallons

Maximum | Minimum { Mean

July. 22 L7 7.84 12.1 243 746
August.._._. 23 4.3 10.6 16.4 328 1,010
September .o el 9.9 4.9 6.36 9.84 191 585
October. ... e 35 2.1 7.09 1.0 220 675
9.1 2.9 4.19 6.48 126 386
10.7 2.1 4.61 7.13 143 438
5.5 L3 2.57 3.98 72.0 221
13.3 2.6 5.68 8.79 159 488
26 1.5 7.61 1.8 236 724
15.0 .7 4.86 7.52 146 447
13.0 2.0 7.86 12.2 244 748
28 5.9 9.91 15.3 297 912
35 .7 6.64 10.3 2,400 7,380

ANAHOLA RIVER NEAR KEALIA, KAUVAI

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

RECORDS AVAILABLE—August 22 to November 2, 1910, and December 30, 1912,
to June 30, 1925. Fragmentary record December 15, 1910, to December 28,
1912, at dam a quarter of a mile below present site.

Gage.—Stevens continuous water-stage recorder installed March 14, 1920.
Friez water-stage recorder used August 22 to November 2, 1910, and Decem-
ber 28, 1912, to March 7, 1920.

Di1scHARGE MEASUREMENTS.—Made by wading.

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 436
million gallons a day, or 675 second-feet, at midnight February 10 (gage
height, 5.31 feet); minimum discharge, 2.0 million gallons a day, or 3.1
second-feet, several times during September and October (gage height,
1.70 feet). '

1910; 1912-1925: Maximum discharge recorded, from extension of rating
curve, 1,450 million gallons a day, or 2,240 second-feet, at 7.30 p. m. Septem-
ber 26, 1915 (gage height, 12.9 feet); minimum discharge, 1.4 million gallons
a day, or 2.2 second-feet, for several hours September 12-13 (gage height,
1.83 feet).

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

ReguLaTioN—None except by diversions.

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

Urinization.— Water used for irrigation of sugar cane.
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SURFACE WATER.SUPPLY OF HAWAII, 1924—1925

Accuracy.—Stage-discharge relation remained fairly permanent during year.
- Rating curve used fairly well defined below 20 million gallons a day and

poorly defined above.

as imdicated in footnote to daily-discharge table.
tained by applying to rating table mean daily gage height determined from
recorder graph by inspection or, for days of considerable fluctuation, by
averaging discharge for intervals of day. Records fair for ordinary stages;

poor for estimated period and for high stages.

Operation of water-stage recorder satisfactory except
Daily discharge ascer-

Discharge measurements of Anahola River near Kealia, Kauai, during the year

ending June 30, 1925

Discharge Discharge
Dat hG'ag]ft Dat hG?’glft
ate 8ig. eery ate 0ig peery

(feet) | Second- Maﬂhon (feet) | Second- Maﬁhon

feet ga' ons feet | 827008

a day ! a day
2.08 16.6 10.7 Jan. 20. .. ..._. 1.93 9. 52 6.15
1.72 3.21 2.07 || Mar. 8. 181 6.36 411
1.88 8.19 529 || Apr.2l._. 1.89 8.29 5.36
179 5. 55 3.59 || May 27 ceenunaas 1.81 5.66 3.66

Discharge, in million gallons a day, of Anahola River near Kealia, Kauai, for the
year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. May |June
4.5 4.3 3.2 2.2 3.7 7.3 125 43 4.5 6| 15.7 3.4
3.7 4.1 2.8 14.8 3.4 7.3 | 1.8 4.8 4.5 8| 10.4 3.5
3.9 4.5 2.7 7.0 3.2 6.0 9.6 4.5 4.1 8 7.0 3.5
3.9 3.5 2.7 3.0 8.6 4.5 7.6 4.5 4.8 . 6 5.6 3.7
37| 141 2.5 3.0 1.2 4.1 6.0 4.5 4.3 . 2 5.2 4.5
3.9 4.5 2.5 2.7 9.9 4.1 5.8 4.5 4.1 5.0 4.1
4.1 5.0 2.3 2.5 9.2 3.7 7.0 4.5 3.9 5.2 3.7
4.1 5.6 2.5 2.2 6.6 3.7 9.5 5.1 3.9 10.4 5.4 4.1
3.7 14.8( 2.3 2.8 58 3.4 89 22 3.7 5.0 4.3
17.4 8.0 231 21 10.4 5.4 8.9 33 3.7 6.2 3.5
18.1 9.8 2.3 39 57 55 6.8 | 104 3.5 | 14.9 5.0 3.2
11.4 4.5 23 A4 47 24 26 28 6.1 8.2 3.4
5.4 3.9 2.5 5.4 | 26 40 33 14.5 5.2 5.6 3.4
5.0 3.7 2.5 37| 153 36 19.3 | 10.1 3.9 9.5 4.3 3.2
6.8 3.7 2.5 3.4| 120 | 14.5| 13.1 8.3 3.5 10.1 4.1 5.2

tm
5.4 3.5 2.5 6.7 | 10.1| 10.7 9.8 7.6 3.7 7.3 3.9 3.4
4.5 3.4 2.3 | 37 8.9 9.5 8.0 8.1 3.7 6.3 4.1 4.1
4.1 3.5 2.3 6.8 7.8 1.0 8.3 6.8 3.4 7.0 8.7 4.1
7.2 3.0 23] 158 7.3 7.6 7.6 58 3.5 6.3 7.8 5.0
4.3 3.4 23| -73| 25 6.8 6.8 5.6 3.5 5.8 4.5 3.5
30 3.4 2.2 54 8.6 6.3 7.3 52| 1.4 5.6 4.5 22
9.6 3.2 2.3 8.6 5.6 5.8 6.61 10.1 6.3 5.4 4.1 7.3
5.6 3.0 2.3 4.8 4.8 5.6 6.0 7.0 5.8 31 18.3
5.4 2.8 2.2 4.8 56 5.4 56| &8 4.5 8.3 54
5.2 2.7 2.5 4.3 7.0 5.4 5.4 5.2 3.5 5.8 4.3
4.5 2.7 2.8 4.3 6.6 5.2 5.2 5.0 4.1 5.4 4.1 8
4.3 2.8 3.2 4.1 6.0 4.8 50 4.8 10.1 7.3 3.9
5.2 4.8 2.5 4.1 18.8 4.5 4.8 52| 38 13.9 3.5
5.6 3.0 2.8 1.2 7.6 4.5 4.3 7.8 4.1
4.3 2.8 2.5 7.5 6.6 4.5 4.1 8.9 3.7
4.1 3.2 4.3 |- 5.0 4.1 34 joeeeen -

Norte.—Braced figure, which gives mean discharge for period indicated, estimated by comparison with

record of flow for Halaulani Stream because water-stage recorder was not operating.
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Monthly discharge of Anahola River near Ke5ah'a, Kauai, for the year ending June 30,
192

pa

Discharge Total run-off
n n;

Month Million gallons a day Second- | wrimiion
feet Acre-feet

R . (mean) | 8allons

Maximum | Minimum | Mean

3.7 6.74 10.4 209 641
2.7 4.68 7.24 145 446
2.2 2.50 3.87 4.9 230
2.2 8.83 | * 13.7 274 840
3.2 12.2 18.9 366 1,120
3.4 10. 4 16.1 322 987
4.1 9.18 14.2 285 874
4.3 12.1 18.7 339 1,040
3.4 7.1 1.0 220 676
5.2 11.9 18.4 358 1,100
3.4 5.97 9.24 185 568
3.2 5.67 8.77 170 522
2.2 8,07 12.5 | 2,950 9, 040

ANAHOLA DITCH ABOVE KEANEEA RESERVOIR, NEAR KEALIA, KAUAI

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

RECORDS AVAILABLE.—December 9, 1921, to June 30, 1925. At station 100
feet upstream at lower end of third tunnel above reservoir, May 29, 1915, to
December 9, 1921. Flow at the two stations not exactly comparable owing
to occasional operation of check gate and spillway between.

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
8-day recorder from June 26, 1915, to April 10, 1920, and a Stevens contin-
uous recorder from April 10, 1920, to December 9, 1921.

DisCHARGE MEASUREMENTS.—Made by wading.

CuHANNEL AND coNTROL.—Channel at gage is short straight stretch of open ditch
cut in firm earth between two tunnels. Control is rock section of difch
in tunnel; probably permanent. Some backwater effect from reservoir
below, when reservoir is overfiowing.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 17.2
million gallons a day, or 27 second-feet, at 8.30 a. m. July 21 (gage height,
2.23 feet); minimum discharge, no flow several days during November and
December when water was shut out of ditch.

1915-1925: Maximum discharge recorded, 130 million gallons a day, or
201 second-feet, at 7.10 a. m. January 16, 1921 (gage height at old station
6.25 feet); minimum discharge, no flow, occasionally, when water is turned
out of ditch so it does not flow into reservoir.

DiversioNs.—None except that occasionally excess water is diverted through
spillway 50 feet above station.

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

OsByeCcT OF STATION.—To0 determine amount of water diverted from Anahola
River into Kaneha Reservoir. Water owned by Territory and leased to
Makee Sugar Co. ’

UriLizaTioN.—Water is stored in Kaneha Reservoir for irrigation of sugar cane
and for domestic supply near Anahola and Kealia.
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Accuracy.—Stage-discharge relation changed, presumably, at time of high water
July 21. The two rating curves used are fairly well defined between 1 and
15 million gallons a day. Operation of water-stage recorder satisfactory
except as noted in footnote to daily-discharge table. Daily discharge ascer-
tained by applying to rating table mean daily gage height determined from
recorder graph by inspection or, for days of considerable fluctuation, by
averaging discharge for intervals of day. Records fair.

Anahola diteh diverts water from Anahola River at a point about 3% miles
above gaging station and dam on the river at Kiokala and carries it southeast-
ward for about half a rhile to Kaneha Reservoir, where it is stored.

Discharge measurements of Anahola diich above Kaneha Reservoir, near Kealia,
Kauai, during the year ending June 30, 1925

Discharge Discharge
Dat hG’aéft Dat hG'angt
ate ef a1 ate eig] .
Million Million
(feet) Seg;rtld- gallons (feet) Sex%%rtld- gallons
a day a day
1.63 1.6 1.16. 1.66 1.07
1.20 1.98 1.18 1.51 .98
1. 52 7.26 1.35 4.00 2. 59
1.27 3.00 1.33 3.80 2.46

Discharge, in million gallons a day, of Anahola ditch above Kaneha Reservoir, near
Kealia, Kauaz, for the year ending June 30, 1926

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
4.2 3.8 2.1 1.0| 3.4 5.3 4.4 L6 1.8} 8.2 3.8
3.4 4.8 1.8 7.3 29 | 4.5 6.1 1.9 L8| 3.1 3.8
3.6 3.4 1.8 4.9 2.6 4.5 7.3 1.8 L7 3.4 3.5
3.5 3.2 17 30, 53 | 3.1 3.9 Lé| 28| 3.3 3.3
3.1 7.4 .8 2.8 4.0 1.4 L7 381 3.0
3.4 3.7 1.5 2.9 2.9 1.4 1.4} 2.3 2.6
4.2 5.9 2.4 4.9 1.4 1.2 2.8 2.5
4.7 7.5 2.2 5.5 L5 L2 41 3.1
3.2 9.2 L3 2.0 .2 6.2 1.1} 3.6 2.6
9.2 7.6 12 3.3 .2 6.5 11 .6 3.1 L3
b ) U 10.8 6.5 L1l |eemeeei 1.7 .1 3.0 L1 .05 2.9
9.4 4.3 1.2 .1 3.8 L6 |-eaaeae 3.8
6.6 3.5 14 2 B U 5.3 0 I, 3.2
6.1 3.4 1.2 7 S (. 4.9 1.1 2.5
7.6 3.5 L1 |eeeaaee .2 .3 4.4 L.1] 2.6 2.1
6.1 4.3 11 .1 2.3 3.8 L1] 3.9 19
4.4 2.9 .9 .1 1.7 3.3 10| 3.8 1.8
4.1 2.9 .9 .15 1.6 3.1 .91 4.0 3.3
7.0 2.6 .8 .8 1.4 2.8 10| 8.7 3.5
4.4 3.0 .8 5.7 .1 1.4 2.5 L2l 3.2 2.4
9.9 3.0 .8 2.8 .9 2.0 2.3 2.81 2.8 3.1
7.6 2.8 .8 7.6 L6 .8 1.4 2.6 3.3| 2.6 2.3 !
46| 20 .8 45! 3.1 .8 14 2.6 3.9 4.0 7.2
4.0 1.8 .8 5.0 7 .6 1.8 2.1 3.3] 3.5 3.8
3.8 18 1.4 4.5 |ocanons .6 2.1 1.9 1.8 3.2 2.9 a3
2.9 1.8 3.3 4.0 .6 2.0 1.8 3.3 2.9 2.4
4.2 3.5 28 3.5 .6 L9 L7| 40| 3.5 2.6
581 2.9 1.2 4.8 .6 L9 18 L4 3.7
44| 2.0 2.7 6.5 .6 1.8 3.5 13
35| 20 1.2 6.4 11 1.8 [ceeeen 2.3 3.8 :
3.1 3.1 |aeeeeen 4.3 1.6 1.6 |. 3.3 .

NoTE.—Braced figures give mean discharge for period indicated, estimated from incomplete gage-height
record and comparison with record of. Anahola River near Kealia, Kauai, Water shut out of ditch Nov.
6-13, 15-18, 25~29, Dec. 12, Jan. 13-14, Mar. 29, and Apr. 12-14,
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Monthly discharge of ‘Anahola ditch above Kaneha Reservoir, near Kealia, Kauai,
for the year ending June 30, 1926

Discharge Total run-off
Month illion ns a d
t Million gallons a day Second- Million
g feet Acre-feet
(mean) gallons
Maximum | Minimum | Mean

July... ——- 10.8 2.9 5.25 8.12 163 500
August - ©9.2 1.8 3.87 5.99 120 369
September_.. . _____________ 3.3 .8 1.41 2.18 42.2 130
Qctober...._ - 1.0 6.28 9.72 195 598
November (13 days)......._. 5.7 .05 2.47 3.82 32.0 98
December (30 days) 5.3 .1 1.76 2.72 52.8 162
January (29 days)-: 7.3 , -1 2.34 3.62 68.0 209
‘ebruary........ 8.5 1.4 2.82 4.36 79.0 242
March (30 days)- 4.0 .9 1.91 2.96 57.2 176
April (27 @2YS) e cmacemcvacaen 4.1 .05 3.12 4.83 84.2 258
May. 7.2 |2 2.85 4.41 88.2 271
B 20 5T U SO 1.97 3.05 59.0 181
The Year . auuccecaceceanmanmemen|mamcmmeeeman - 3.05 4.72 | 1,040 3,190

HALAULANI STREAM NEAR KILAUEA, KAUAI

LocarioNn.—3% miles south of Kilauea and 1% miles above confluence with
Pohakuhanu Stream.

RECORDS AVAILABLE.—April 29, 1922, to June 30, 1925.

Gage.—Stevens continuous water-stage recorder.

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

CEANNEL 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 discharge recorded during year, 234
million gallons a day, or 362 second-feet, at 3.30 a. m. February 11 (gage
height, 3.46 feet); minimum discharge, 0.5 million gallon a day, or 0.8
second-foot, at 6 p. m. December 29 (gage height, 0.62 foot).

1922-1925: Maximum discharge recorded, about 405 million gallons a
day, or 627 second-feet, at 5.10 a. m. March 31, 1923 (gage height, 4.75 feet);
minimum discharge, that of December 29, 1924, '

Diversions.—None.

ReguLaTION.—None.

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

Accuracy.—Stage-discharge relation changed, presumably, at times of floods
October 17 and January 13. Three rating curves used are poorly defined.
Operation of water-stage recorder satisfactory except as indicated in foot-
note to daily-discharge table. Daily discharge ascertained by applying to
rating table mean daily gage height determined from recorder graph by
inspection or, for days of considerable fluctuation, by averaging discharge
for intervals of day. Records poor.
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Discharge measuremenis of Halaulani Stream near Kilauea, Kauat, during the
year ending June 30, 1926

Discharge Discharge
Dat hoe, Mill ¢ haght | < | Milion
ate eig] R illion Date eig] . illion
(feet) Seg;tgd gallons (feet) Sefe%%d gallons
a day a day
0. 62 2.23 1.44 0. 69 2.17 1.40
.78 1.93 1.25 .59 1.29 .83
.80 2.33 1.51 1.01 7.67 4.96

Discharge, in million gallons a day, of Halaulani Stream near Kilauea, Kauaz, for
the year ending June 30, 1925

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

1 1.6 2.2 1.9 1.6 1.3 1.4 2.6 1.1 0.9 . 2 2.6 1.1
2. 1.5 2.4 2.0 5.0 1.2 1.6 3.0 1.1 .9 .1 2.0 1.3
3. 1.5 2.3 1.8 2.7 1.2 1.3 2.3 1.1 .9 .9 1.6 1.2
4 1.5 2.0 1.7 2.1 1.3 .9 15 1.1 1.1 .3 1.4 1.3
5 1.4 4.0 1.7 2.4 1.4 .8 1.4 1.1 .9 .9 1.3 1.4
6 15 2.4 1.7 2.1 1.2 .8 1.4 1.0 .9 .3 1.3 1.4
7 1.4 2.4 1.7 2.0 1.2 W7 2.1 1.0 .9 .2 1.3 1.3
8 2.0 3.2 1.8 2.0 1.0 .7 3.6 1.0 .9 .4 1.4 1.4
9 1.5 5.6 1.7 2.6 .9 .6 3.3 3.4 .8 .4 1.4 1.6
5.2 1.7 10.8 1.4 .8 2.8 4.0 .8 .6 1.4 1.2

3.7 1.7( 154 10.6 | 16.0 17| 47 .9 .9 1.3 1.1

2.7 1.7 8.2 2.8 4.1 4.5 6.3 2.0 . 8 1.4 1.1

2.4 1.7 3.9 1.8 8.4 3.1 1.1 .4 1.3 1.1

4.1 2.2 1.7 3.1 1.3 7.8 2.0 .9 . 0 1.3 1.0

2.1 1.7 3.1 1.2 2.4 1.6 .9 . 0 1.2 11

2.4 1.6 511 . 11 1.7 1.4 .9 .7 1.2 1.0

2.0 1.6} 19.0 1.0 1.5 1.3 .9 6 1.4 1.3

2.0 1.6 2.8 .9 1.7 1.3 .9 .9 2.2 1.2

2.3 1.9 1.6 1.9 .9 1.2 1.2 .8 .6 1.5 1.3

1.8 2.0 1.6 1.7 3.8 .9 1.2 .9 .5 1.4 1.2

11.5 2.0 1.6 1.5 1.3 .8 15 1.2 1.1 .4 1.4 4.2

3.3 1.8 1.6 L9 1.0 .7 1.2 1.6 .3 1.3 1.7

2.4 1.7 1.6 1.3 .9 .7 1.1 1.8 .7 3.7 15

2.1 1.6 1.6 1.2 .9 .6 1.1 1.4 . 2 1.8 1.3

1.9 1.6 2.0 1.4 .8 .6 1.1 1.1 .6 1.1 1.2

1.7 1.6 2.4 1.3 .8 .6 1.0 1.5 .4 1.3 1.2

1.8 1.7 2.4 1.2 .8 .6 1.0 2.4 .9 1.2 1.2

2.0 21 18 1.2 1.8 .6 1.0 7.7 .7 1.1 2.2

2.2 1.8 2.0 2.5 .8 .5 7.7 . 0 1.3 2.0

2.0 1.7 L7 2.1 1.0 .6 6.9 .0 1.1 5.6

1.9 L7 |oceeene 1.4 ... .6 L2\ N [ N R, 11 ... .

Nore,~-Braced figure gives mean discharge for periods indicated, estimated by comparison with record
of flow for Anahola River.

Monthly discharge of Halaulani Stream near Kilauea, Kauai, for the year ending
June 30, 19256

Discharge Total run-off
Month Million gallons a day Second- .

feet Mﬂl;gg Acre-feet

Maximum | Minimum | Mean | (mean) | 82
........................ 2.83 4,38 87.7 269
5.6 1.6 2.40 3.71 74.4 228
2.4 1.6 1.76 2.72 52.9 162
19.0 1.2 3.69 5,71 114 351
10.6 .8 1.59 2.46 47.6 146
16.0 .5 2.01 3.11 62.2 191
________________________ 1.88 2.9 58.4 179
47 1.0 3.25 5.03 91.0 279
7.7 .8 1.81 2.80 56.0 172
8.6 13 2.83 4.38 84,9 261
3.7 1.1 1.49 2,31 46.3 142
5.6 L0 1.56 2.41 46.7 143
The year-.-.ooooooeooeeooooaoa. 47 feeoeoo 2.25 3.48 822 2,520
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HANALEI RIVER AT ELEVATION 625 FEET, NEAR HANALEI, KAUAI

LocaTioN.—2 miles west of Kauai Electric Co.’s power line and 10 miles south
of Hanalei. Trail to station leaves power line at pole No. 334.

RECORDS AVAILABLE.—January 26, 1914, to June 30, 1925.

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.

DiscHARGE MEASUREMENTs.—Made by wading or from footbridge.

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
2,100 million gallons a day, or 3,250 second-feet, at 1.30 a. m. on February 11
(gage height, 7.05 feet); minimum discharge, 22 million gallons a day, or
34 second-feet, from 8 p. m. to midnight March 18 (gage height, 0.92 foot).

1914~1925: Maximum discharge recorded, from extension of rating curve,
6,500 million gallons a day, or 10,100 second-feet, at 11.20 a. m. January 16,
1921 (gage height at old site, 7.50 feet); minimum discharge, 14 million
gallons a day, or 22 second-feet, January 6 and 10, 1918 (gage height, 0.35
foot).

Diversions.—None.

RecuLAaTION.—None.

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

UrttnizaTioN.—Small part of flow used for irrigation of rice and taro and for
domestic supply.

Accuracy~—Stage-discharge relation changed during flood of July 21 and again,
presumably, during flood of December 13. Rating curve used July 21 to
December 13 fairly well defined from 30 to 150 million gallons a day and
the one used prior and subsequent to this period is fairly well defined below
50 million gallons a day. Operation of water-stage recorder satisfactory.
Daily discharge ascertained by applying to rating table mean daily gage
height determined from recorder graph by inspection or, for days of con-
siderable fluctuation, by averaging discharge for intervals of day. Records
fair.

Dzscharge measurements of Hanalei River at elevation 625 feet, near Hanalei, Kauat,
during the year ending June 30, 1925

Discharge Discharge
Gage Gage
Date beight| oo | prittion Date height| o | wrinion
(feet) ond- | gallons (teet) ond- | gallons
feet | a day feet | a day
July 17 e 1.26 | 57.7 87.3 || Feb. 27 e ceaaann, | re2} 37.8 4.4
Sept. 8. eceicm—e 1.07] 50.2 32.4 flJune 1.l 1.08 | 43.5 28.1
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Daily discharge, in million gallons a day, of Hanalei River ol elevation 625 feet, near
Hanalei, Kauai, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
32 40 34 32 37 50 60 27 25 58 70 29
29 50 32 70 37 40 55 27 25 50 65 36
29 43 32 56 34 48 71 27 25 92 47 50
29 38 29 37 43 37 89 25 27 56 40 39
27 60 29 37 68 37 65 25 25 56 37 54
27 40 29 34 37 50 25 23 149 34 35
29 43 29 34 37 34 56 25 23 102 34 34
39 50 32 32 34 34 95 27 23 66 40 32
32 118 32 75 32 32 115 72 23 37 38
63 69 29 261 46 106 118 23 136 34 29
62 61 20| 175 192 | 138 71| 838 23 75 34 32

46 27 153 69 62 117 87 25 66 40 34

44 40 27 88 53 122 | 157 57 23 66 34 29
37 50 27 61 43 86 44 23 50 32 29
62 50 27 74 40 56 62 37 23 47 29 29
40 50 27 75 37 46 47 34 23 44 29 27
37 40 27 113 34 52 44 32 23 50 32 33
34 37 27 61 34 51 40 32 23 57 55 29
37 37 27 68 34 37 40 29 23 3¢ 32
32 34 27 62 144 34 37 29 25 37 34 27
173 40 27 53 114 34 37 27 39 34 37 48
114 34 27 61 57 32 32 29 55 32 32
61 32 27 43 46 29 32 27 146 170 52 47
50 32 27 43 46 29 29 27 56 57 37 32

62 34 52 43 37 27 29 25 55 29 29
50 37 34 46 61] .27 27 27 253 70 29

43 45 45 64 40 27 P 195 35 37
37 34 34 50 40 27 27 |eeammee 187 60 17
37 R ) L% I - 27 89 |oeeuaes 27 |eaeea

Monthly discharge of Hanale: River af elevation 625 feet, near Hanalei, Kauas, for the
year ending June 30, 1925

Discharge Total run-oft
Month Million gallons a day Second- Million | -
feet gallons Acre-foet
Maximum | Minimum | Mean | (m€2n)

JUY e e ameee 173 27 48.3 74.7 1, 500 4, 590
August - . - 118 32 4.6 69.0 1,380 4,240
September . 52 27 31.3 48,4 940 2,880
October-.... - 261 32 69.0 107 2,140 6,570
November. . ocumuecocacamaamamanas 192 32 53.5 82.8 1, 610 4,930
December. ..o cvacecameocoaca o 138 27 45.1 69.8 1,400 4,290
JANUALY e o e cememccccccamccmmmm e 157 27 57.6 89.1 1,790 5,480
February. - 338 25 47.5 73.5 1,330 4,080
March. . 253 23 54.1 83.7 1,680 5,150
April 170 32 67.8 105 2,030 6, 240
May.._. - 70 27 37.5 58.0 1,160 3,570
JUNO . et icem—ces 117 27 37.2 57.6 1,120 3,420

The year.  ccceeeemvaccamncneann 338 23 49.5 76.6 18, 100 55,400

WAIOLI STREAM NEAR HANALEI, KAUAI

LocaTioN.—3 miles above mouth of stream and 4 miles south of Hanalei.
RECORDS AVAILABLE.—July 1, 1914, to June 30, 1925. Data from December
19, 1916, to June 80, 1918, have been revised in Water-Supply Paper 515.
' Gace.—Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS.—Made by wading or from cable at gage.
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CHANNEL AND CONTROL.—One channel at all stages; straight for 30 feet above
and 20 feet below gage. Right bank steep; left bank slopes gently. Control
composed of boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 450 mil-
lion gallons a day, or 696 second-feet, at 5.30 p. m. December 13 (gage
height, 4.50 feet); minimum discharge, 5.9 million gallons a day, or 9.1
second-feet, several hours September 19 and 20 (gage height, 1.42 feet).

1914-1925: Maximum discharge recorded, from extension of rating curve,
955 million gallons a day, or 1,480 second-feet, at 6.30 a. m. December 19,
1916 (gage height, 6.15 feet); minimum discharge, 2.0 million gallons a day,
or 3.1 second-feet, July 22, 1914 (gage height, 0.6 foot).

Diversions.—None.

ReguraTioNn.—None.

Onsecr oF sTATION.—To determine feasibility of high-level diversions, in con-
nection with Territorial Hanalei River project. Territorial land and water.

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

Accuracy.—Stage-discharge relation changed during flood of March 28, Rating
curve used prior to this date well defined between 6 and 60 million gallons
a day and the one used subsequently is poorly defined. Operation of
water-stage recorder satisfactory. Daily discharge ascertained by applying
to rating table mean daily gage height, determined from recorder graph by
inspection or, for days of considerable fluctuation, by averaging discharge
for intervals of day. Records good for low and medium stages prior to
March 28; other records poor.

Discharge measurements of Waioli Stream near Hanalet, Kauai, during the year end-
ing June 30, 19325

Discharge Discharge
D ; 1t hosent ' Dat, hG'?ft
ate 0ig] - ate oi :
(feet) | Second- l\gﬁhon (feet) | Second- Ma}}lion
~ foot gaons Toot gallons
a day a day
1.42 11. 4 7.37 || Mar. 6. 1.43 9. 61 6.21
2.27 70.2 45,4 Apr. 25 1.62 18.3 11.8
1.48 10.2 8. 59 ay 30._ 1.70 0 15.5

Discharge, in million gallons a day, of Waioli Stream near Hanalei, Kauai, for the
year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
88| 12.0 8.2 6.6 8.4 | 18.6 | 181 6.6 6.2 28 24 9.5
7.1 15.2 7.9 9.6 7.7 10.1| 29 6.8 6.4| 18.6| 23 12.2
7.0 1.2 7.1 7.8 7.3 8.6 31 7.0 6.5 38 15.0 19.9
7.1 8.7 7.0 6.6 7.1 7.5 22 6.8 8.9 21 1.7 14,7
7.1| 185 7.0 7.0 7.5 7.1} 16.8 6.6 6.5 20 10.9 17.8
7.9 9.3 7.1 6.8 7.1 7.3 156.4 6.5 6.0| 79 10.5 1.9
8.0| 12.6 7.0 7.1 9.1 6.8 22 6.4 6.5 | 52 10.5 1.2
12.8 ) 15.0 7.3 6.5 7.9 6.8 75 7.0 6.5 32 20 10.9

8.6 | 42 7.0 | 157 7.0 6.6 | 50 60 6.5 78 22 9.7
42 24 6.6 | 47 6.8 6.4 | 42 22 6.4 80 19.0 9.1
30 19.0 6.4 42 35 48 24 88 6.5 38 16.2 9.1
22 11. 4 6.6 31 10.0 | 24 50 40 6.6 32 18.2 13.3
12.4 9.0 6.6 13.0 8.6 67 89 16.0 6.5 28 4.7 10.0
16.3 8.6 6.4 10.6 71|47 28 9.5 6.5 17.8 | 119 10.0
25 9.8 65| 17.8| 6.8 20 21 80| 66| 28 1.2] 151
14.3 | 1L.8 6.8 37 6.6 120 12.4 7.0 6.8 20 10.5 9.7
10.1 7.9 6.4 8 65| 13.6 9.3 6.8 6.6} 27 15.8 14.2
1.2 8.2 6.0 15.2 6.4 15.4 9.0 6.8 6.6 23 21 13.0
14.6 71 59 1.7 6.2 8.8 8.8 6.6 6.4 ] 18.8] 13.1 i1L9

2.3 7.1 6.0 18.6 | 102 79| 13.8 6.6 9.7 | 144 12,9 9.7
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Distharge, i% mitlion gallons a day, of Watoli Stream near Hanalei, Kauaz, for the

(... - year ending June 30, 1925—Continued
Day July | Aug. | Sept. | Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May | June

11.1 7.0 13.4| 4 7.3 | 1.3 6.5 28 1L7 ] 125 1.9
7.5 6.6 | 22 13.8 7.0 8.0 6.5 | 39 10.5 { 11.2 9.7
6.8 6.4 | 10.1 9.0 6.8 7.3 6.5 | 88 56 26 1.8
6.8 6.2 1.7 8.8 6.6 7.0 6.5 26 16.6 | 13.8 10.0
6.6 14.4 | 13.2 7.9 6.5 6.8 6.5 22 12.2| 10.7 9.3
6.6| 16.6 | 1.7 7.0 6.2 | 6.8 6.5| 46 1.7 | 12.7 9.1

16.6 | 11.7 | 11.2 7.0 6.2 7.7 6.5 61 14.4 | 10.9 10.0

14.8 | 10.2 | 12.4| 68 6.0 7.1 6.2 | 134 14.1| 10.5 30

10.0| 1.3 | 19.9| 12.4 6.0 7.0 150 19.4 | 14.0 18.6
8.0 7.1] 14.2] 17.3 6.4 6.8 113 12,1 62
8.8 |..o-. 9.5 |mamaans 6.8 6.8 42 10.0

Monthly dz's;charge of Waioli Stream near Hanalei, Kauai, for the year ending
June 80, 1925

Discharge Total run-off
Month Million gallons a day Socond- Million
feet gallons Acre-feet
Maximum | Minimum | Mean | (meaD)

66 7.0 16.5 24.0 482 1, 480
42 6.6 12.0 18.6 372 1,140
16.6 5.9 7.78 12.0 233 716
83 6.5 17.9 27.7 556 1,710
102 6. 2 15. 5 24.0 466 1,430

87 6.0 13.6 21.0 421 1,
89 6.8 21.6 33.4 669 2, 050
88 6.2 13.7 2.2 383 1,170
150 6.0 28.5 4.1 884 2,710
80 10.5 29. 4 45. 5 881 2,700
29 10.0 15.0 23.2 1,430
62 9.1 14.2 22.0 125 1,310
150 5.8 17.1 26.5 6, 240 19, 100

LUMAHAI RIVER NEAR HANALE], KAUAX

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, 1925.

Gage.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from cable.

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 1,920
million gallons a day, or 2,970 second-feet, at 10.30 a. m. March 28 (gage
height, 5.40 feet); minimum discharge, 16.4 million gallons a day, or 25
second-feet, for several hours March 17-20 (gage height, 0.86 foot).

1914-1917; 1920-1925; Maximum discharge recorded, estimated 5,000
million gallons a day, or 7,740 second-feet, at 4.30 p. m. September 11, 1922
(gage height, 9.41 feet); minimum discharge, that of March 17-20, 1925.

Diversions.—Nane. S

ReGuLaTION.—None.
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OBJEcT OF sTATION.—To0 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 permanent during year.

Rating curve used

well defined between 20 and 75 million gallons a day and fairly well defined
between 75 and 200 million gallons a day. Operation of water-stage recorder
satisfactory except as noted in footnote to daily-discharge table.
discharge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of day. Records good
except those for high stages, which are fair to poor.

Daily

Discharge measurements of Lumahai River near Hanalei, Kauvai, during the year
ending June 30, 1925

Discharge Discharge
Dat: hGg et Dat hG'a;:gft
ate eig] s ate ei .
eet) Second- M;llll;gg (fest) Second- lgi'llll;gg
foet ga day feet a day

1.15 50. 4 32.6 1.02 38.5 24.8

.04 3L.1 20.1 1.37 78.8 50.9

1.30 62.8 40.6 1.81 68.9 4.5

Discharge, in million gallons ¢ day, of Lumahai River near  Hanalet, Kauaz, for the
year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Deec. | Jan. | Feb. | Mar. | Apr. | May | June
41 38 32 23 33 59 50 | 22 20 84 73 26
32 43 31 27 4 29 40 77 22 20 59 58 29
29 38 28 34 28 36 89 | 22 20 95 45 48
28 33 2 25 27 31 64| 20 24 58 37 38
27 48 26 4 29 28 50 | 20 20 97 34 43
28 33 26 23 27 26 44| 19.8 | 19.8 499 32 35
28 40 25 25 44 25 59| 20 18.8 236 31 31
45 54 P14 23 34 24 261 | 22 18.6 107 40 31
32 209 25 59 26 23 234 | 268 18.0 178 48 31

172 76 24 249 25 23 2021 91 18.0( 303 4 27
122 59 24 159 112+ 114 83 | 403 17.6 132 38 26
104 44 24 141 40 102 283 | 160 17.6 116 48 30
59 37 23 67 42 195 367 | 79 17.6 107 45 L7
59 36 23 44 30 219 96 17.6 70 36 28
90 38 23 67 27 97 64 | 37 17.2 75 32 44
59 46 23 87 26 50 48 | 32 16.8 54 30 27
44 34 23 215 24 47 40 29 16. 8 62 39 36
44 33 22 61 23 83 36| 28 16.8 75 57 M
52 30 22 63 22 40 35| 26 16.8 61 37 36
36 29 22 76 268 33 411 25 25 46 32 28
273 39 23 66 505 30 42| A4 90 39 32 44
133 29 22 115 123 28 31| 28 138 35 29 29
59 28 621 49 52 26 281 23 371 141 50 30
43 27 20 44 44 25 26| 22 87 53 35 26
42 27 36 45 37 25 2% | 22 61 41 29 24
37 26 40 4 32 23 25| 22 205 36 30 23
40 67 49 43 28 23 24| 21 316 39 29 26
37 54 31 46 204 22 231 22 968 47 27 85
33 38 45 78 58 22 23 |eeeeenn 765 60 33 48
36 32 27 47 44 22 22 542 62 29 223
34 34 |oeeeees 38 |oeeenes 22 22 179 |eeaenas 26 |ocennan

s Estimated from incomplete gage-height record.

63018—30

4
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Monthly discharge of Lumahai River near Hanalet, Kauaz, Sfor the year ending

June 30, 1925
Discharge Total run-oft
Month Million gallons a day
Second- | ninjon
feet gallons Acre-feet
Maximum | Minimum | Mean | (mean)
July.. 273 27 61.2 94.7 1,900 5,820
August.._ 209 26 45.1 69.8 1,400 4,290
September.. 49 20 27.1 41.9 814 2, 500
October. 249 23 68.0 105 2,110 6,470
November. . 505 22 68.1 105 2,040 6, 270
December. 219 22 50.4 78.0 1, 560 4,800
January. 367 22 811 126 2, 520 7,720
February. - 403 19.8 56.1 86.8 1,570 4,820
March. 968 16.8 132 204 4,100 12, 600
April 499 35 102 158 3,070 9,410
May 73 26 38.2 50.1 1,180 3,640
June. 223 23 39.8 61.6 1,190 3, 660
The year. 968 16.8 64.3 99.5 23, 500 72, 000

MISCELLANEOUS DISCHARGE MEASUREMENTS

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

Miscellaneous discharge measurements on Kauai during year ending June 30, 1926

Discharge
Dat St Tributary t Localit hG? glft
ate ream ributary to— ocality eig] i
(feet) | Second- m})’g
feet a day
Sept. 20 | Kalihiwai ditch.. Kalihlwal River._| Near Kllauea, Kausi....] 0.72 8.59 5,55
26 |oeene (¢ [ S, .88 1.3 7.30
Feb. 21 | Kaapoko Stream_. Hanalel River._.. N;m Ef[a?lhf\lrm’mfeet be- 3.89 2.51
ow 1.
5 1+ TN P do.. - do._ At falls No. 2, near |-.eo.... .549 .355
Hanalei,
Do |caee T+ [ TR S (¢ [ SO At falls No. 3, near |.oeeeu-. 5.17 3.34
Hanalei.
Feb. 26 |..... A0 mucancancanfomann [ 1o T At falls No. 1, near |.eeeee.- 4,20 2.71
Hanalei.
Do.. T+ PR I do.. At falls No. 2, near [ceeeeeo. .483 .312
Hanalei.
DOcaen]enne- do... do At:;H falalls No. 3, near 4,86 3.14
an;
Feb. 27 | Hanalei River_..__| Pacific Ocean..... Below Hanalei ditehin- |........ 15.9 10.3
take, near Hanalei.
Do....| Kaapoko Stream._| Hanalei River.....| Near Hanalei, 200 feet 14.6 9. 44
above junction with
Hanaleg River.

ISLAND

OF OAHU

KALIHI STREAM NEAR HONOLULU, OAHU

Location.—At Kioi Pool, three-eighths of a mile above Catholic orphanage, 3
miles up Kalihi Road from King Street car line, and 5 miles north of Hono-
lulu post office.

RECORDS AVAILABLE.—September 6, 1913, to June 30, 1925.
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Gaage.—Au 60-day fuzee recorder installed July 7, 1924. Other gages were
used as follows: Gurley printing recorder December 4, 1913, to June 25, 1918;
Gurley 7-day water-stage recorder June 25, 1918, to March 17, 1923, and
June 3 to September 20, 1923; Au continuous water-stage recorder March
18 to June 2, 1923; and Stevens continuous water-stage recorder September
21, 1923, to July 7, 1924.

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, con-
crete dam completed January 11, 1919; shifts owing to deposition of gravel
in pool above.

EXTREMES OF DISCHARGE.—Magximum discharge recorded during year, 534
million gallons a day, or 826 second-feet, at 6 p. m. October 10 (gage height,
8.36 feet) ; minimum discharge, 0.5 million gallons a day, or 0.8 second-foot,
frequently during July (gage height, 0.80 foot).

1913-1925: Maximum discharge recorded, 1,250 million gallons a day
(estimated), or 1,930 second-feet, January 16, 1921 (gage height, 14.0 feet;
determined from floodmarks); minimum discharge, 0.1 million gallons a
day, or 0.15 second-foot, at 4 a. m. April 3, 1924 (gage height. 0.69 foot).

DiversioNs.—At a dam about 300 feet above the station, the Catholic orphan-
age diverts water for domestic use into a 4-inch pipe (which is reduced by
several stages to 1 inch at the outlet). Dam was installed May, 1920.
Prior to this there were no diversions above station. During the period
February 4 to June 7, 1924, the Honolulu water department completed several
development tunnels about 1} miles above station, which now supply water
for upper Kalihi district. One of these tunnels diverts the entire low flow
of a small tributary stream, and it is possible that others divert ground water
which formerly reached the stream.

ReguraTioN.—By diversion only.

Ossrcr oF sTATION.—To determire feasibility of using stream to augment water
supply of city of Honolulu. Part of water rises on Territorial lands.

UriuizatioN.—Part of water diverted 400 feet below station for development of
power; remaining low-water flow is diverted farther downstream for irri-
gation of taro.

Accuracy.—Stage-discharge relation probably permanent during year except as
indicated in footnote to daily-discharge table. Rating curve fairly well defined
below 150 million gallons a day; extension above this quantity uncertain.
Operation of water-stage recorders satisfactory except asindicated in footnote
to daily-discharge table. Daily discharge ascertained by applying to rating
table mean daily gage height determined from recorder graph by inspection or,
for days of considerable fluctuation, by averaging discharge for intervals of
day. Records probably good except for estimated periods, for which they
are poor.

The following discharge measurement was made:
December 23, 1924: Gage height, 1.03 feet; discharge, 4.21 second-feet or
2.72 million gallons a day. .
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Discharge, in million gallons a day, of Kalihi Stream near Honolulu, Oahu. for the
year ending June 30, 1926
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Nork.—Braced figures give mean discharge for periods indicated, estimated by comparison with record

of flow for Nuuanu Stream; water-stage recorder not operating.

Monthly discharge of Kalihi Stream near Honolulu, Oahu, for the year ending
June 30, 1925
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NUUANU STREAM BELOW RESERVOIR NO. 2 WASTEWAY, NEAR HONOLULU, OAHU

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

Recorps AvaiLaBLB.—OQOctober 21, 1913, to January 16, 1921, and September
12, 1921, to June 30, 1925. Station rebuilt September, 1921, after destruc-
tion by flood of January 16, 1921.

Gaee—Stevens continuous water-stage recorder installed September 21, 1923.
Gurley weekly water-stage recorder at same location September 12, 1921,
to September 20, 1923, and at same location as old inclined staff, April 12,
1918, to August 7, 1920. Friez weekly water-stage recorder used August 7,
1920, to January 16, 1921. Datum practically unchanged.

DISCHARGE MEASUREMENTS.—Made by wading in weir basin. Low-water dis-
charge measured by 2-foot sharp-crested weir with end contractions.
High-water 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 con-
siderably with gravel and silt and occasionally becomes choked with dense
growths of grass; straight for about 75 feet above and below weir. Banks
high and covered with vegetation.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 77 million
gallons a day, or 119 second-feet, at 12.30 a. m. February 11 (gage height,
2.57 feet); minimum discharge uncertain owing to backwater effect from
growth of grass in weir basin.

1913-1925: Maximum discharge recorded, 1,600 million gallons a day, or
2,480 second-feet, January 16, 1921 (gage height, by leveling to floodmar}s,
8.74 feet); minimum discharge, 0.07 million gallons a day, or 0.11 second-
foot, at 6 a. m. July 7, 1922 (gage height, 0.10 foot).

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

REGULATION.—Amount diverted above station varies.

OBJECT OF sTATION.—To determine amount of water in the stream at this point
in connection with investigation of water supply for city of Honolulu, Ter-
ritorial land and water.

Uriuizarion.—Station measures waste water and seepage from reservoirs Nos.
2, 3, and 4 and the Luakaha Weir. This waste water is used for irrigation.

Accuracy.—Stage-discharge relation probably permanent during year except
as affected by backwater from dense growth of hono hono grass in weir
basin. This backwater effect was present nearly the entire year, and the
amount of backwater is rather uncertain most of the time. The basic
rating curve is well defined below 200 million gallons a day by measurements
and extended above this quantity by weir formulas. Operation of water-
stage recorder satisfactory. Daily discharge ascertained by applying to
rating table mean daily gage height determined from recorder graph by
inspection or, for days of considerable fluctuation, by averaging discharge for
intervals of day; gage-height record was corrected, when necessary, for
backwater effect from grass in weir basin. Records poor for low stages
and fair for medium and high stages.

No discharge measurements were made at this station during the year.
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Discharge, in million gallons a day, of Nuuanu Stream below Reservoir No. 2
wasteway, near Honolulu, Oahu, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. Jan. | Feb. Apr. | May | June
0.9 0.6 0.45| 0.55| 0.4 0.55| 1.0 0.35 1.1 1.2 1.2
.7 . 66 .4 4 .4 .5 .9 .35 .75 13 1.0
.65 .55 .4 .4 .36 .6 .75 .35 .9 1.2 4.9
7 .b .4 5 .35 .4 .6 .35 .7 1.1 2.2
.66 .5 .4 .65 .4 .4 .65 .3 3.7 1.2 2.9
.55 .45 .4 5 .4 .36 .65 .3 3.8 .9 1.6
.55 .45 .4 .5 .35 .35 .65 .35 2.6 .85 2.2
.8 .45 .4 35 .36 .4 .6 .35 1.5 .85 2.5
. 65 .75 .4 .66 .35 .35 .85 1.0 1.3 .95 1.8
.6 . b5 .35 5 .35 .3 .5 6.4 I 2.1 2.0 1.5
.6 .65 .35 . 55 .4 1.2 .5 9.8 1.2 1.2 L3
.66 .6 .35 .6 .0 6.8 .8 1.3 1.0 1.2 4.2
.55 .65 .4 .55 .4 .81 2.6 1.2 .9 L1 1.6
.45 .65 .4 .45 .4 .65 L1 L0 .8 1.0 L5
.5 .65 4 .4 .4 .8 .7 .85 .85 .95 1.3
.45 .65 .4 .55 .4 .9 .56 .65 .9 .9 L1
.45 .6 .4 .85 .4 1.1 .55 .56 1.2 1.8 1.1
.5 .65 .4 .66 .4 [ 110 .55 .56 1.0 L5 1.4
.56 .55 .35 .55 .4 1.7 .66 .6 .9 | 10 1.4
.5 .55 35 .6 .75 L5 .58 .65 .9 .9 1.3
L7 5 .4 .6 81 1.2 .6 .85 .9 1.2
1.4 b .35 1.2 1.4 1.0 .45 .65 .9 1.3 1.2
.65 b .35 .9 .8 .96 .45 .65 1.8 L1 1.1
.55 .45 .4 .8 .65 .8 .4 .55 1.1 1.1 .9
L7 4 .85 3.4 N .8 .4 .55 .9 1.0 .9
.65 .45 .9 .85 .b .85 .4 .5 1.1 1.0 1.0
.9 . .8 .66 .36 .65 .4 .5 1.3 .95 .95
.9 .4 .6 .65 | 1.8 .7 .35 .5 1.2 .95 .9
.75 .5 .5 .55 .95 .7 .5 2.3 .9 2.0
.66 .45 .45 .45 .75 .6 .4 1.3 .9 1.2
.6 45 . R S FORN .65 4 eeeeal| LS Jeaiiao- L4 jeeoaes

Monthly discharge of Nuuanu Stream below Reservoir No. 2 wasteway, near Hono-

lulu, Oahu, for the year ending June 30, 1929

Discharge Total run-off
Month Million gallons a day M
on
ons | Acre-feet
Maximum Mean
TV e e e 1.7 0.687 21.3 65
.75 . 537 16.6 51
.9 447 13.4 41
October.._ 3.4 . 671 20.8 64
November. .. 8.1 .798 4.0 74
1.0 1,28 39.6 122
2.6 . 644 20.0 61
9.8 1.13 318 97
7.5 . 919 28.5 87
3.8 1.36 40.9 126
2.0 1.12 34.6 106
4.9 1.64 49.4 151
11.0 .934 1 341 1, 040
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RIGHT BRANCH OF NORTH FORK OF EAUKONAHUA 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 (two main branches) of
North Fork of Kaukonahua Stream, 8 miles northeast of Wahiawa.

Recorps AvarLaBLE.—May 29, 1913, to June 30, 1925.

GageE.—Stevens continuous water-stage recorder.

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

CHANNEL AND CONTROL.—Channel is a straight stretch 200 feet long that has
been eleared 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, 786
million gallons a day, or 1,220 second-feet, October 16 (gage height, 7.63
feet) ; minimum discharge, 0.2 millions gallon a day, or 0.3 second-foot, from
6 to 8 p. m. September 23 (gage height, 1.09 feet).

1913-1925: Maximum discharge recorded, about 985 million gallons a
day, or 1,520 second-feet, at 3 a. m. Marech 26, 1920 (gage height, 9.0 feet;
determined from floodmarks and by comparison with record of Left Branch of
North Fork of this stream) ; minimum discharge, 0.2 million gallons a day, or
0.3 second-foot, March 24 and 28, 1914, and 6 to 8 p. m. September 23, 1924.

Diversions.—None.

ReGcuLaTION.—None.

OBJECT OF STATION.—T0 determine amount of water taken from Territorial lands
by Wahiawa Water Co. Water rises on Territorial lands.

UrinizaTioN.—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 the low flow,
from North Fork is impounded in Wahiawa Reservoir for irrigation of sugar
cane on Waialua plantation.

Accuracy.—Stage-discharge relation permanent exeept during backwater period
in October. Rating curve rather poorly defined below 150 million gallons
a day; extended above. Operation of water-stage recorder unsatisfactory
as indicated in footnote to daily-discharge table. Daily discharge ascer-
tained by applying to rating table mean daily gage height determined from
recorder graph by inspeetion or, for days of considerable fluctuation, by
averaging dischaige for intervals of day. Records fair except for high
stages, for which they are poor

Discharge measurements of Right Branch of North Fork of Kaukonahua Siream near
Wahiawa, Oahu, during the year ending June 30, 1925

Discharge Discharge
Dat Hoteht Dat hotent
ate eig s ate 6ig
(feet) | Second- | Million (foet) | Second- | Million
gallons gallons
feot | Eallom foot | S2H0%
Ler| L0 110 | Jan. 21eeeeeee. 14| 233 151
87| 620 400 | Apr. 220220000 L8|  1Led L2
L5 | 3.3 217
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Discharge, in million gallons a day, of Right Branch of North Fork of Kaukonahua
Stream near Wahiawa, Oahu, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May | June
1.5 3.3 L4 0.4 3.1 11.1 0.8 0.6 4.1
1.3 4.1 - 2.7 2.6 4.6 7.3 .8 .6 3.2
3.2 2.4 Lo .9 2.3 3.6 .7 22,
1.2 1.7 .9 1.6 2.2 1.8 2.0 .6 6.5
L0 2.3 .8 4.6 2.1 16 2.7 .6 4.6 16.1
.8 1.3 .7 .8 3.4 1.4 1.8 .6 "10.5 7.7
.8 1.2 7 .6 1.9 L6 1.3 .6 18.0 19.8
3.1 3.1 .6 1.8 1.7 14 L9 .71 153 5.7 18.0
1.7 | 11.0 .6 156 1.6 L1 3.3 15.2 1.1 4.9 12.7
1.2 L7 5 25 1.6 1.0 1.7 34 7 4.9 8.8
1.3 1.7 .51 147 1.4 5.6 1.3 80 L7 3.9 7.6
11 B2 3.3} 10.9 1.8 7.1 1.0 3.2 28
3.0 1.4 .5 1.6 1.6 10.6 6.0 11 2.7 8.1
. 2.9 .4 1.3 1.3 2.4 3.9 .7 2.3 6.5
6.4 .4 16 1.2 1.5 3.2 .6 2.0 7.1
2.9 5.6 .43 17 1.0 1.0 1.3 2.3 .6 1.8 5.0
2.1 3.8 .4 .9 2.1 11 1.9 .6 1.8 4.5
1.3 3.2 .3 .8 9.7 1.0 L7 .5 L7 6.2
2.2 1.7 .3 .8 1.4 .9 1.4 .4 L7 10.2
1.2 L7 .3 12,9 | 43 12,1 1.3 .4 1.4 10.6
57 1.8 .3 3.9( 30 5.0 2.0 12 3.3 1.3 14.0
15.1 1.6 .31 21 3.4 2.3 1.2 1.3 22 13.1 7.2
4.7 .3 6.8 1.9 1.8 1.1 1.2 32 16.8 6.9
3.8 L5 4.6 1.5 16 1.5 1.0 5.6 2.4 4.5
3.6 31 17.6 1.4 1.4 1.0 .8 2.9 1.7 3.7
3.7 14 9.5 7.5 1.2 1.3 1.0 .8 4.7 13.2 |-ceaes 3.4
4.3 2,1 6.0 1.0 1.2 .8 .7 2.9 7 7.4
9.8 .8 3.7 7.3 Lo .8 .61 10.2 4.1 | 3.9
3.3 .6 3.1 L5 1.0 2.8 |ocaenee 32 9.0 |- 4.0
3.8 .5 5.2 1.3 .9 2.7 |ceeees 18.0| 10.3 |- 54
26| jeemeea- 8.8 [acecaan .8 L2 e LS 1 0 RN RSN P -

Nore,.—Discharge estimated Oct. 21, Nov. 30, Mar. 8, Apr. 29, and May 2 and 3. Braced figures give
estimated mean discharge for periods indicated. Estimates made by comparison with record of Left
Branch of North Fork of Kaukonahua Stream and from study of incomplete gage-height record when
recorder was not operating properly. Discharge October 21 to November 22 obtained from gage heights
corrected for backwater effect determined from one discharge measurement, study of recorder graph, and
by comparison with record of Left Branch of North Fork of Kaukonahua Stream. Data insufficient for
making estimate May 6 to June 5,

Monthly discharge of Right Branch of North Fork of Kaukonahua Stream near
Wahiawa, Oahu, for the year ending June 30, 1925

Discharge Total run-oft

Month Million gallons a day Second- Million
feet Acre-feet

ini (mean) | gallons

Maximum | Minimum | Mean

JUY e e 57 |ecoceeeaeeen 4.85 7.50 150 462
ANZUSE o b 8 i I O, 2, 50 3.87 77.6 238
September 31 0.3 1.98 3.06 59.5 183
October 147 .4 14.5 22.4 449 1,380
November... 30 8 3.29 5.09 98.6 303
December. 43 8 3.86 5.97 120 368
anuary... 12.1 8 2.80 4.33 86.8 266
February.. 80 6 6.11 9.45 171 526
March___. 32 fiacecceo. 6.05 9. 36 188 576
P8 o5 | o, 22 1.3 6. 60 10.2 198 608
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LEFT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, OAHU

LocaTion.—100 feet above intake of Wahiawa Water Co.’s tunnel which is at
confluence of Right and Left Branches (two main branches) of North Fork
of Kaukonahua Stream, 8 miles northeast of Wahiawa.

REcorDs AvarLABLE.—May 25, 1913, to June 30, 1925.

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

DiscHARGE MEASUREMENTS.—Made by wading.

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 2,870
million gallons a day, or 4,440 second-feet, at 11.45 a. m. October 16 (gage
height, 9.12 feet); minimum discharge not known as recorder did not reg-
ister extreme low stages owing to mud in stilling well.

1913-1925: Maximum discharge recorded, about 4,080 million gallons a
day, or 6,310 second-feet, at 5 a. m. January 14, 1923 (gage height, 10.3
feet); minimum discharge, 0.1 million gallons a day, or 0.16 second-foot, at
4 a. m. February 18 and 11.30 p. m. March 5, 1920.

Diversions.—None.

ReGcuLaTioN.—None.

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

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

Accuracy.—Stage-discharge relation changed, presumably, at time of flood
October 11. The two rating curves used are fairly well defined below 100

+ million gallons a day; extension above this quantity based on a slope deter-
mination at gage height 8.82 feet (discharge, 2,580 million gallons a day).
Operation of water-stage recorder unsatisfactory as indicated in footnote to
daily-discharge table. Daily discharge ascertained by applying to rating
table mean daily gage height determined from recorder graph by inspection
or, for days of considerable fluctuation, by averaging discharge for intervals
of day. Records good except those estimated, which are probably fair.

Discharge measuremenis of Left Branch of North Fork of Kaukonahua Stream near
Wahiawa, Oahu, during the yeor ending June 30, 19256

Discharge - Discharge
Dat hG'ag]ft Dat hG'ag]ft
ate eig s ate eig :
(feet) | Second- Maﬁhon (feet) | Second- Mailllion
feet ga d:;s feet ga dgg,s
.20 4,07 2,63 || Mar. 8. e 1.58 13.5 8.7
1.37 6.24 4.03 || Apr. 22 ... 1.18 3.07 1.98
1.26 4,45 2,88
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Discharge, in million gallons a day, of Left Branch of North Fork of Kaukonahua
Stream near Wahiawa, Oahu, for the year ending June 30, 1925

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

4.1 9.1 2.9 1.3 3.9 1.7] 12.6 1.2 } 0.8 4.5

2.6 | 12.5 2.8 2.2 3.3 9.2| 10.0 Lo 4.0

4,3 7.2 2.5 5.7 2.9 4.3 5.8 1.0 54| 14.8

2.2 4.4 2.2 6.4 2.7 1.9 2.6 .9 17.8 5.4

1.9 6.7 1.9 7.1 2.4 1.6 2.8 .8 3.4 17.3

1.9 3.8 1.8 2.1 3.0 1.4 2.4 .8 281 12.9

1.8 3.6 1.8 1.6 2.2 1.4 1.6 .9 2.0 | 16.5

44| 18.0 L7 1.4 1.9 1.4 3.8 16| 16.2 6.0

3.0 22 1.6 | 10.9 1.9 1.2 4.4 18.0 6.4 |eamococ]accaman
2.1 7.2 1.5 30 1.9 1.2 3.2 4 7.6

1.9 9.1 L5} 215 1.7 4.4 1.9 | 152

9.4 5.4 L5| 127 3.7 116 2.9 8.7

3.6 6.4 1.6 6.2 1.9 1.6 13.5 6.9

2.1 6.9 1.4 4.4 1.9 1.2 2.9 4.9 1.2

58| 12,9 L5 7.3 3.0 1.2 2.0 4.2 *
1.0 13.1 1.3 | 120 1.5 1.2 1.7 2.8 |coeeaes
12,1 9.0 .8 28 1.3 2.6 L5 [ |1 |eeeeee-
40| 12.8 .6 7.6 1.2 8.2 1.3

6.6 6.6 .6 5.3 1.2 1.4 1.2

3.1 5.6 .6 51| 12,2 | 58 18.6 u
60 5.2 .6 4.8 31 4.6 3.0 7.4
23 4.4 .6 24 3.8 2.3 1.9 1.8 23 14.0

7.4 4.0 b5 103 2.3 L9 1.6 18.8 | 13.5 |cecuenn
5.6 4.2 .8 8.2 1.9 1.6 2.6 5.0 4.2 loeeean
5.8 3.6 29 20 1.7 Lb 15 4.0 3.9

6.9 3.2( 20 12.4 1.6 1.4 1.4 56| 154 {c.—._.
7.8 3.2 4.3 7.8 1.4 1.2 1.2 5.5 7.8

13.3 3.4 2.2 5.3 9.4 1.2 1.2 11.8 4.7 |eccaaae
5.2 3.2 1.8 4.1 2.0 1.0 5.1 33 16.7 |ecaeeee
6.5 27 1.4 8.9 1.8 1.0 2.5 foaveae| 25 18.6 |oceeeen
4.4 2.9 12.3 .9 1.4 |- (7 U ISR I

Nore.—Discharge estimated Mar. 3, 5-8, 21, 24-28, and Apr. 1 and 2. Braced figures give estimated
mean discharge for periods indicated. Estimates made by comparison with record of Right Branch of
North Fork of Kaukonahua Stream and study of incomplete and faulty gage-height record when recorder
gloo.%k wa53 stopped or fioat resting on mud in stilling well. Data insufficient for making estimate May 7
“to June 5.

Monthly discharge of Left Branch of North Fork of Kaukonahua Stream near
Wahiawa, Oaku, for the year ending June 30, 1925

Discharge Total run-off
Month Million gallons a day

Second- | prinjon
feet Acre-feet

(mean) | 8allons

Maximum | Minimum | Mean

July. - 60 1.8 7.54 117 234 717
August. 22 2.7 7.17 1.1 222 682
September. ..o oeeooeaaooo 29 .5 3.11 4,81 93.3 286
October.. . 215 1.3 19.6 30.3 608 1,870
NOVemDbDer. « oo e ioacaanoo 31 1.2 8.75 5.80 113 6
December. - 68 .9 4.36 6.75 135 415
JaNUATY o oeaceaen 18.6 1.2 3.87 5.99 120 369
February . ceeeeeeecoeeoen 152 |cemeeoaes 9. 65 14,9 270 830
March 33 6.77 10. 5 210 644
April 18.6 7.50 1.6 | , 225 690

MISCELLAREOUS DISCHARGE MEASUREMENTS

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



ISLAND OF OAHU

55

Miscellaneous discharge measurements on Oahu during the year ending June 30, 1925

Discharge
Date Stream Tributary to— Locality Second. | Million
feet gallons
. a day
Sept. 12 | Tunnel No. 6.__.__...._. ‘Waianae Stream..___.. Walanae.eceeanceaneaes 028 0. 018
12 | Mouth of tu.nnel No.6. - 770 .498
12 | Tunnel No. 7._... .028 .018
12 | Tunnel No. 3. . 051 . 033
12 | Tunnel No. 4........... . 058 . 038
12 | First stream on Lualua- .023 L015
lei side of tunnel
No. 3.
13 { Tunnel No. 2 1.13 . 730
13 | Tunnel No. 1 . 034 .022
13 | First spring below tun- .018 .012
n o. 1. )
13 | Second spring 300 feet . 003 . 002
from main channel.
13 | Tunnel No. 7..._..___._: 071 . 046
13 | Tunnel No. 8.. .14 .093
13 | Tunnel No. . 045 .029
13 | Tunnel No. .158 .102
13 | Tunnel No. . 010 . 006
13 | Tunne! No. 13 .010 . 006
13 | Tunnel No. 14.____.___.. . . 086 . 056
13 | Left branch of Kalalua .023 .015
tunnel No. 11.
13 L1<: 1.« A 034 . 022
16 | Tunnel No. 16 .008 . 005
16 | Waiange______ .360 . 230
16 | Tunnel No. 15 . 460 .300
16 | Power house. 3.20 2.907
16 Kukgkl Springs Nos. 3 . 018 .012
an
16 | Springs Nos. 23 to 25, be- . 022 . 014
low Kumaipo.
16 E:11 o1 IR . 034 . 022
16 | Tunnel No. 18, . 052 . 034
16 F 1 T .014 . 009
16 | Kumaipo . 031 .020
Oct. 15 | Tunnel No. .12 .724
15 | Tunnel No. 6. .811 .524
15 | Spring No. 6. .020 .013
15 | Spring No. 7eecoceeoooo .033 .021
15 | First stream on Moun- . 033 021
tain House side of
coffee house.
15 Kukglii Springs Nos. 3 |....- [ 1 Y, PR [+ J RN .024 . 016
and 4.
15 | Tunnel No. 1. _.coo fo... o L S AP 15 1 TR, .028 .018
15 | Spring No. 1 .013 . 008
15 | Spring No. 2. . 016 010
15 | Tunnel No. 3. .063 . 041
15 | Tunnel No. 4. . 052 . 034
15 | Tunnel No. 7. . 035 .023
15 | Tunnel No. 8. .173 W112
15 | Tunnel No. 9. .028 . 018
16 | Tunnel No. 14. . 082 .053
16 | Tunnel No. 12 .007 .005
16 | Tunnel No. 18. . 068 . 043
16 | Spring No. 19_.. . 006 .004
16 | Springs Nos. 16-18.. . 046 . 030
16 | Springs Nos. 23-25 . 028 .018
16 Sprmgs Nos. 12-15 .022 . 014
16 . 026 017
16 .225 145
Oct. 16 | X .284 .184
»| 16 [ New tunnel No. 16. . 002 .001
Jan. 28 | Tunnel No .023 .015
28 | Tunnel No. 2 1.26 .814
28 | Tunnel No. . 060 . 039
28 | Tunnel No. . 060 . 039
28 | Tunnel No. .811 .524
28 | Tunnel No. 042 .027
28 | Tunnel No. .129 .083
28 | Tunnel No. 9. .013 .008
29 | Tunnel No. 11..._ . . 090 . 058
29 | Tunnels Nos. 12 and 13._|..... L L SN N do . 082 .053
29 | Tunnel No. 14. do. o . 140 . 090
29 | Tunnel No. 15.. eeun-do —-.do .385 . 249
29 | Tunnel No. 16. JRRIOIN s [« TN NP L 1 S, . 047 . 030
29 | Tunnel No. 18, —eeoodo o. -- L074 .
28 | Spring No. 1 do. . do. 011 N
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SURFACE WATER SUPPLY OF HAWAII, 1924—1925

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

1925—Continued

Discharge
Date Stream Tributary to— Locality illi
Second- %ﬂgg‘s"
feet a day

Jan. 28 | Spring No. 2....._.._____ Waianae Stream-_.-i.- 0.020 0,013
28 | Springs Nos. 3 and 4. .020 . 013
28 | Spring No. 6.... . 012 . 008
28 | Spring No. 7_.. . 034 .022
29 | Springs Nos. 12 .023 . 015
29 | Springs Nos. 16-18_______ . 053 034
29 | Springs Nos. 19 and 20.. . 042 . 027
- 29 Spnngs Nos. 23-25_.._.._ .021 .014
29 | Hitlaaceoome . 008 . 005
29 Waia.nae _____ Pacific Ocean .642 . 415
Mar. 4 | Tunnel No ‘Waianae Stream.___... 021 .014
5 | Tunnel No do 1.15 . 743
4 | Tunnel No 036 . 023
4 | Tunnel No, . 047 .030
4 | Tunnel No .79 .511
5 | Tunnel No. . 036 .023
5 | Tunnel No . 063 .041
5 | Tunnel No. .129 . 083
5 | Tunnel No. 11 . 060 .039
5 | Tunnels Nos. 12 and 13__ . 074 .048
5 | Tunnel No. 14.....___.__ - 060 - 039
5 | Tunnel No. 16._ . 042 L027
5 | Tunnel No. 18__ ", 053 . 034
4 | Spring No. 1.. .010 . 006

4 | Spring No. 2.. . 012 .
4 | Springs Nos. 3: . 016 010
4 | Spring No. 6._ .011 . 007
4 | Spring No. 7. . 023 .015
5 | Springs Nos. 1! . 004 . 003
Apr, 15 | Tunnel No. 1 .016 .010
15 | Tunnel No. L1 L7
16 | Tunnel No. 016 . 010
16 | Tunnel No. 032 .021
15 | Tunnel No. . 702 . 454
15 | Tunnel No. . 027 .018

15 | Tunnel No. . 047 .
15 | Tunnel No. . 090 . 058
16 | Tunnel No. 11__________ 032 .021
16 | Tunnels Nos 12 and 13.. . 005
16 | Tunnel No. 1 090 . 058
16 355 . 229
16 036 . 023
16 044 . 028
15 | Springs Nos. 3and 4__._ . 005 .003
15 | Spring No. 6.ceeeeece . 020 . 013
15 | Spring No. 7o ooz . L011 . 007
16 | Springs Nos. 12-15. . 008 . 005
16 | Springs Nos. 23-25_______ .013 . 008
May 14 | Tunnel No. 1....________ . 036 023
14 | Tunnel No. 2 110 L711
14 | Tunnel No. 3 . 060 . 039
14 | Tunnel No. 4 . 202 .131
14 | Tunnel No. 6 1.00 . 646
14 | Tunnel No. 7... . 067 . 043
14 [ Tunnel No. 8 _..___...._ . 032 .021
14 | Tunnel No. 9 .216 . 140
15 | Tunnel No. 1...eu . . 053 .034
15 .002 . 001
15 . 008 . 005
15 .082 .053
15 . 506 .327
15 . . 039
15 . 109 . 070
14 . 005
14 .027 . 018
14 | Springs Nos. 3and 4._.. . 032 021
14 | Spring No. 6.ceeeeo___. .023 015
14 | Spring No. Teeeccenne... .027 .018
15 | Spring No. 8. . . 002 . 001
15 | Springs Nos. 12-15. .016 .010
15 | Springs Nos. 23-25. . 013 . 008

15 | Power plant tailrace_____ 10 2.00

15 | HonUA oo oo . 436 .282
14 | Kumaipo (makai) .. 163 . 105
15 | Kumaipo (manka)__ . 151
14 | Hiu (makai)omeeeoae .. . 036 023
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Miscellaneous discharge measurements on Oahu during the year ending June 30,
. 1925—Continued

Discharge
Date Stream Tributary to— Locality :
Sepona. | Mitn
feet a day

May 15 | Hin (mauka) ............ Waianae Stream...._. Waianae .. cccaeace- 0.023 0.015
June 25 | Tunnel No. 1..____._____[-_... (<1 S, .do .034 . 022
25 | Tunnel No. 2. I 1 YN IR do .24 . 801
25 | Tunnel No. 3. oo __{--__. {4 1 S R L4 1 TR .078 . 050
25 | Tunnel No. 4 .095 . 061
25 1 Tunnel No.6._____..___. 109 . 704
25 | Tunnel No. 7...._.....__ - . .070 .45
25 | Tunnel No. 8 .034 . 022
25 | Tunnel No. 9.___ .45 . 094
25 | Tunnel No. 18___ .078 . 060
25 | Spring No. 1... . 010 . 006
25| Spring No. 2.___.__.._._. .021 .014
25 .025 . 018
25 .015 . 010
25 .029 .019
gg . 095 .06l
044 .028
25 . 018 .012
26 025 . 016
26 018 .012
26 086 . 0566
26 407 .263
26 039 . 025
26 | Springs Nos. 12-15 021 . 014
26 | Springs Nos. 23-25. 021 . 014
26 | Hin..._._.._. 0: . 016
26 | Kumaipo...- 114 074

26 | Power-plant 3.14 2.03

ISLAND OF MOLOKAI
HALAWA STREAM NEAR HALAWA, MOLOKAT

LocaTion.—750 feet below confluence of two main branches and 2 miles above
mouth of stream and Halawa school house.

RECORDS AVAILABLE.—June 25, 1923, to June 30, 1025. For old station 500 feet
upstream, August 28, 1917, to June 24, 1923.

Gaae.—Stevens continuous water-stage recorder at both old and new sites.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Recorder situated at lower end of a pool about 60 feet
long, which is directly below 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 —Max1mum discharge recorded during year, 521 mil-
lion gallons a day, or 806 second-feet, at 5.20 a. m. December 12 (gage height,
7.61 feet) ; minimum discharge, 2.0 million gallons a day, or 3.1 second-feet,
September 19 and 20 (gage height, 1.00 foot).

1917-1925: Maximum discharge recorded, about 1,550 million gallons a
day or 2,400 second-feet at 10 a. m. March 31, 1923 (gage height, 11.65 feet);
minimum discharge, 0.8 million gallons a day, or 1.2 second-feet October
13-15 and 19, 1917 (gage height, 0.35 foot, on old gage).

Diversions.—None.

REegULATION.—None.
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OBJECT OF sTATION.—T0 determine feasibility of water-supply project for Halawa
village and amount of water available for irrigation on leeward side of
Molokai.

UmrinizarioN.—Water used for irrigation of taro and for domestic supply.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined
below 100 million gallons a day. Operation of water-stage recorder satis-
factory except as indicated in footnote to daily-discharge table. Daily dis-
charge ascertained by applying to rating table mean daily gage height deter-
mined from recorder graph by inspection or, for days of considerable fluctua-
tion, by averaging discharge for intervals of day. Records good except for
high stages and estimated periods, for which they are fair.

Discharge measurements of Halawa Stream near Halawa, Molokai, during the year
ending June 30, 1925

Discharge Discharge
Date hG?'glft Dat hG'aglft
a eig| O ate 6ig] e
(feet) | Second- Malﬂlgg]sl (foet) | Second- lgﬁlﬂl];g?
feet %day feet a day

1. 54 23.7 15.3 1.43 16.8 10.9
125 7.65 4.94 1.44 15.9 10.3
1.33 12.0 7.76

Discharge, in million gallons a day, of Halawa Stream near Halawa, Molokai,.for
the year ending June 30, 1925

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

12,3 4.7 5.6 9.9 12,2 10.3 5.6 51] 161 20 9.0
18.4 | 4.0 7.0 7.81 156 10.5 4.7 6.0 14.2| 29 12.8

11.6 3.9 110 6.7 12.0 5.8 4.2 20 14,9 | 19.3 63

16.6 3.4 6.7 6.0 7.8 5.1 40 17.7| 144§ 11,2 23
8.5 1.6 3.2| 17.0 5.6 6.5 6.5 3.7 7.0 48 9.0 19.8

7.8 3.2 7.5 4.9 5.6 5.8 3.5 6.0 40 7.8 20

6.3 8.0 6.3 5.4 5.8 4.4 4.2 4.9 54 7.2 28
15.3 4.6 7.2 4.7 5.4 5.4 4.9 61 14.4 6.7 19.8

18.4 3.4 6.7 21 6.0 6.7 22 63| 16.1| 10.3 40

81| 14.4 3.0 127 6.3 4.7 14.6 | 116 44 2 58 22
7.0 14.7 3.0 164 4.7 4,2 8.7 96 23 19.6 1 14.0 14.4

4.7 8.4 28] 40| 7N 119 54 1.6 | 10.9 8.4 57
4.7 7.2 3.0 13.0| 16.3| 22 96 13.9 ] 1L2| 10.7 16.3

3.9 10.5 2.7 | 1.6 18.3 | 10.2 8.0 52 6.0 8.4 9.6 22

6.4 7.0 2.6 | 10.7 7.5 8.7 N 60 5.4 7.2 7.2 37
23 13.4| 34| 36 6.0 7.2 25 4.6 | 8.7 6.5 16.3
1451 18,1 2.6 28 6.3 6.7 4.4 13.3 54| 46 12,3 14.0
7.81 19.1 2.4} 159 56| 17.2 4.0 9.9) 16.2 ] 13.6) 48 11. 9

9.0 8.1 21| 12.2 4.7 7.2 3.9 8.4| .87 9.6 | 14.8 51

9.2 9.0 2.2 26 70 7.7 12,6 7.0 23 9.3 9.9 22
124 12 2 3.3| 33 131 37 6.5 6.5 31 7.8 11,2 16.3
43 7.5 31| 72 14.6 8.4 4.4 6.7 46 27 31 13.6

12.2 7.0 2.6 | b5 8.7 6.3 6.6 6.0| 17.8] 119 21
9.6 6.3 2.6 | 62 7.0 56 (- 7.0 54| 10.9 9.3| 156 10. 6

8.4 6.7 79 48 9.0 4.9 4.6} 47 8.7 7.5 10.2 9.
13.6 5.8 111 16.3 6.5 4.6 3.9 4.9 22 54 13.7 -8.1
12 2 5.8 | 32 14.0 54| 47| 34| 168 34 32 9.0 10.2
12.4 5.1 10.9 9.9 30 4.2 3.2) 80} 29 27 8.7 9.0
7.5 4.6 10.2 9.6 | 19.4 40| 56 |ececea- 31 19.8 8.1 9.3
11.5 4.4 7.0 32 9.6 40| 32 |...... 40 16.3 9.6 16.7

8.4 5.6 |oceaaen P:) R 3.9 7.8 12.6 18.4

NorE.—Braced figures give mean discharge for the period indicated, estimated by comparison with
record of flow for Papalaua Stream; recorder not operating.
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Monthly discharge of Halawa Stream mear Halawa, Molokai, for the year ending
June 30, 1929

Discharge Total run-off
Month Million gallons a day Second | rinion
feet gallons Acre-feet
Maximum | Minimum | Mean | (ea)
July.__ 124 | ... 14.3 22,1 443 1,360
August 19,1 4.4 10.3 15.9 319 980
Septernber. e e m 111 2,1 10.9 16.9 327 1, 000
[G70):15) S 72 5.6 20.7 32.0 640 1,970
November. 131 4.7 17.7 27.4 530 1,630
December. 119 3.9 12.2 18.9 379 1,160
January. 56 |oacmeceeeae 9.10 14.1 282 866
February-_ - 116 - 3.5 23.3 36.1 652 2, 000
Mareh. .. 46 4.4 15.6 24.1 1,490
A . 82 7.2 22.0 34.0 659 2,020
58 6.5 16.2 25.1 501 1, 540
June 63 8.1 21.4 33.1 643 1,970
181 |emmaen 16.1 24.9 5, 860 18, 000

PAPALAUA STREAM NEAR WAILAU, MOLOKAI

LocatioN.—A quarter of a mile above mouth, 2 miles east of Wailau landing,
5 miles by foot trail west of Halawa village, and 6% miles due north of Pukoo
village.

RECORDS AvAaILABLE.—September 17, 1919, to June 30, 1925.

Gage.—Stevens continuous watér-stage recorder; installed May 22, 1920. Prior
to this date Gurley printing water-stage recorder.

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

CHANNEL AND cONTROL.—Bed rocky and boulder strewn. Banks high and rocky.
Control composed of large boulders and gravel; shifts during floods.
EXTREMES oF DISCHARGE.— Maximum discharge recorded during year, 507 million
gallons a day, or 783 second-feet, at 2.30 a. m. December 12 (gage height,
5.42 feet); minimum discharge, 1.3 million gallons a day, or 2.0 second-feet,

several hours September 19 and 20 (gage height, 0.67 foot).

1919-1925: Maximum discharge recorded, about 1,140 million gallons a
day, or 1,760 second-feet, at 10.30 a. m. December 24, 1920 (gage height,
8.58 feet) ; minimum discharge, 1.0 million gallons a day, or 1.6 second-feet,
February 26 and 27, 1920 (gage height, 1.02 feet).

Diversions.—None.

RecuLarioN.—None.

OBJsEcT OF sTATION.—To determine amount of water in stream available for
irrigation on leeward side of Molokai.

UririzaTioN.—Entire flow now wastes into sea.

Accuracy.—Stage-discharge relation not permanent. Basic rating curve fairly
well defined below 50 million gallons a day; used directly July 1-20 and
September 27 to June 30; shifting-control method used for intervening
period. Operation of water-stage recorder satisfactory except as indicated in
footnote to daily-discharge table. Daily discharge ascertained by applying
to rating table mean daily gage height determined from recorder graph by
inspection or, for days of considerable fluctuation, by averaging discharge
for intervals of day; necessary corrections to gage height were made when
shifting-control method was used. Records fair.
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Discharge measurements of Papalaua Siream near Wailaw, Molokai, during the
year ending June 30, 1929

Discharge Discharge
Dati hG'aglt?t Dat hG'ag;t
ate cig] - ate 0ig
(feet) | Second- | Million (foot) | Second- [ Milllon
feet | SaLoms foot | S200S
a day a day

Aug. 27 ... ———— 1.30 9. 55 6.17 || DeC. 7 cceaeaes 1.06 5.47 3.54
Oct. 17 e 1.95 38.0 24.6 || June 2 - oceomennna- 1.33 il.1 7.17

Discharge, in million gallons a day, of Papalaua Stream near Wailau, Molokai
Sor the year ending June 30, 19256

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
.21 109 25| 29 22| 22| o8| 177 7.1
5.9 12.4| 22| 46 2.1| 3.4 85| 16.0 9.7
54| 7.4| 20| 65 21} 157 9.5| 144| 55
45| 129 L8| 4.6 211 10.6| 65| 65| 161
3.8 68| L7| 145 21| 38| 34 5.4| 16.6
2.6 44| 17l 44 201 251 22 46| 13.5
2.6] 3.4| 41| 46 22| 22| 87 3.9 20
6.5| 121 23| 3.8 221 22| 81| 41| 13.4
7.4 129| L8| 4.6 2% 22| 97| 97| 24
7.2| 83| 16| 188 o5 | 104 22| 12,9 44 14.0
&
49| 14| 16| 102 30 18.7| 144 7.8 7.9
3.6 46| 16| 87 50 1.3 68| 52| 39
3.9 52| 1.6l 10.2 52 8.6| 81| 86 8.
2.6 77| 15| 51 25 2.8 49| 61| 17.1
51| 46| L5| 7.5 32 24| 42| 45| 2
13 8.5
25 129 L4 31 81| 21| 59| 35 9.0
1.3 124 Ls5]| 170 5.1 21| 41 16.6 8.3
80| 14.5| L4| 9.7 3.7 31| 1L4| 32 6.8
80| 51| 13| 6.8 2.0 44| 61| 88| 85
128 59| L4 33 7.3| 25| 13.5| 65| 7.6| 10.6
110 83| 16| 182 3.0 22| 24 45| 83 7.4
36 44| 15| 51 21| 24! 30 17.0 | 33 7.6
6.5| 42| L5| 33 43| 28| 129| 7.2( 27 2.9
56| 3.8 28| 60 41| 22| 61| 59| 1L9 5.4
48| 39| 56 2 23| 22| 42| 42| 68 4.4
10.6 | 3.1 104 9.9 21| 22| 140] 44 9.8 3.7
1.4| 48] 13.8| 85 21| 45| 3 30 5.7 5.9
9.2| 36| 71| 5.7 21| 30| 187 iL4]| 56 5.4
46! 26| 59| 6.1 21 i8.9| 137 51 4.9
88| 25| 85| 23 13.3 29 0.9 87| 131
48] 3.0 14.8 [oeeees 3.2 6.6 [vommnn 14.2 |eeenann

Norte.—Braced figures give mean discharge for the periods indicated, estimated by comparison with ree-
ord of Halawa Stream because recorder was not operating properly.

Monthly discharge of Papalaua Stream near Wailau, Molokai, for the year ending,
June 30, 1925

Discharge Total run-off
Month Million gallons a da; .
£ v Second- | riglion
- — feet Tons | Acre-fest
Maximum | Minimum | Mean | (mean) | 82
1.4 7.6 355 1,000
7.10 1.0 220 675
7.81 2.1 234 719
14.9 23.1 461 1,420
13.0 20.1 390 1,200
8. 50 13.2 264 809
5.10 7.89 158 485
104 13.5 20.9 379 1,160 -
30 9.75 15.1 928
44 13.9 2L5 416 1,280
44 1L.7 i8.1 363 1,110
55 4.2 22.0 425 1,300
The year. ST 10.9 16.9 3,970 12, 200




ISLAND OF MOLOKAI 61

WAIAEKEAKUA .STREAM NEAR WAILAU, MOLOKAI

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

‘RECORDS AvAILABLE.—OQctober 30, 1919, to June 30, 1925.

GaGeE.—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, about
270 million gallons a day, or 418 second-feet, at 2 a. m. December 12 (gage
height, 4.67 feet); minimum discharge, 1.9 million gallons a day, or 2.9
second-feet, several hours September 19 (gage height, 1.13 feet). .

1919-1925: Maximum discharge recorded, about 710 million gallons a
day, or 1,100 second-feet, at 1.15 p. m. March 31, 1923 (gage height, 7.15
feet); minimum discharge, 1.3 million gallons a day, or 2.0 second-feet,
March 7, 1920 (gage height, 0.92 foot).

Diversions.—None.

RB@ULATIONS.—None.

OBJECT OF STATION.—To determine amount of water available for irrigation on
leeward side of Molokai.

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

Accuracy.—Stage-discharge relation changed at time of flood July 21. Two
rating curves used well defined between 2 and 80 million gallons a day and
fairly well defined between 80 and 180 million gallons a day; extension
uncertain below 2 and above 180 million gallons a day. Operation of water-
stage recorder satisfactory except during parts of February, March, and
April. Daily discharge ascertained by applying to rating table mean daily
gage height determined from recorder graph by inspection or, for days of
considerable fluctuation, by averaging discharge for intervals of day.. Rec-
ords good for ordinary stages except for estimated periods, for which they
are fair; extreme low-stage records and high-stage records are only fair.

Discharge measuremenis of Waiakeakua Stream near Wailau, Molokai, during the
year ending June 30, 1925

Discharge Discharge
Dat hG?glft Dat hGia e1:
ate 18, 3 ate 14
(feot) | Socond- M on (fect) | Second- Mitlion
[6el e
a day a day
1.26 5.65 3.65 | Mar. 13 oo 1.28 4,93 3.19
1,40 7.72 4.99 || Juned_ ___........ 2.30 48.9 3.6
Dee. 5..-. 1.40 7.59 4,91

63018—30——>5
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Discharge, in million gallons a day, of Waiakeakua Stream near Wailau, Molokaz,
for the year ending June 30, 1929 ’

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
65 87| 32| 40| 68| 74| 63| 33) 109] 108 5.4
£0) 86| 32| 43| 59| 94| 44| 32 80| 121| 5.2
36| 61| 29| 42| 54| 70| 4az| 29| 88| 86| 192
35| 85| 28| 44| 49| 55| 39| 28 95| 66| 100
34| 61| 27| 64| 44| 50| 40| 27 , 59| 1L7
3.3 49| 27| 43| 42| 47 38| 27| . 55| 110
33| 44| 32| 37! 40| 47| 36| z1|} * 49| 139
36| 68| 26| 36! 37| 46| 39| 32 53] 102
£0] 91! 24| 40| 55; 44| 42| 9.7 57| 147
39| 86| 22| 46| 35| 40| 54| 28 10| 9.5
41| 79| 23| 44| 33 ! 3.9 54| 176 64] 74

36| 55| 22| 49| 86 42 8.0 124 5.5( 22
34| 50| 23| 61| 52| 90| 52| 2i 3.4l 59| 9.0
33| 60| 22| 42| 50| 68| 42| 42| 30 50| 124
£1| 49| 21| 46| 36| 66| 37| 10.5| 28 46| 17.4
16, 4ol 63 21 141! 341 59| 35| 70| 28 43| 9.0
17 o 7.1 11.5 2.0 7.6 3.6 7.1 3.4 5.7 3.3 8.1 8.8
18001 56| 82| 20| 57| 32| 96| 33| 50| 3.0 5| 74
1900 61| 54| 20| 47| 30 57| 34| 44| 35 78| 185
O 87| 52| 20| 70| 4 | 144| 43| 42| 82 63| 's2
56 55| 26| 76| 7 | 14| 34| 39| 102 59| 7.0
24 47| 20| 153| 39| 70| 33| 39| 98 24| 7.0
02| 43| 20] 182| 88| 61| 42| 36| 61| 54| 158 82
80| 39| 24/ 30 70, 55| 3.6 47| 50| 88| 57
6.8 3.6 20 20 6.4 5.0 3.2 4.3 4.6 6.6 5.2
64] 375 | 1ro| 54 47| sof|l *% 05| 145] 66| 50
6.4 37| 13.8] 84| 49| 46! 30 16.2| 18| 55| 64
59| 35| 74| 72| 96| 44| 30 120 78| 52| 47
50| 33| 63| 70| 89| 43| 55 "195| 98| 52| 43
78| 34| 49| 158| 72| 42| 7.8 1.2 76| 54| 59
54| B4 08 | . £3| 35 84 | 89 |

Nore.—Braced figures give mean daily discharge for periods indicated, estimated by comparison with
records of Pulena and Papulaua Streams near Wailau, Molokai; gage-height record either faulty or miss-
ing for these periods.

Monthly discharge of Waiakeakua Siream near Wailau, Molokaz, for the year
ending June 30, 1925

Discharge Total run-off
Month Million gallons a da;

¢ Y Second- | wrillion
feet Tlon: Acre-feet

. . (mean) | &allons

Maximum | Minimum | Mean

7.68 1L 9 238 730
5.73 8.87 178 545
September. - 5.35 8.28 160 493
October... 8.31 12.9 258 791
9. 24 14.3 217 851
7.49 116 232 713
4.24 6. 56 131 403
7.056 10.9 198 606
6. 56 10. 1 203 624
113 17.5 338 1, 040
7. 55 11.7 24 718
9.68 15.0 290 891
7.50 11. 6 2,740 8, 400

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.

REcCORDS avAiLABLE.—October 30, 1919, to June 30, 1925.

GaGE.—Stevens continuous water-stage recorder.

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



ISLAND OF MOLOKALI 63

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

ExTREMES OF DISCHARGE.—Maximum discharge recorded during year, about 790
million gallons a day, or 1,220 second-feet, at 3.30 a. m. December 12 (gage
height, 7.00 feet); minimum discharge, 5.0 million gallons a day, or 7.7
second-feet, from 3 p. m. February 6 to 5 a. m. February 7 (gage height,
0.83 foot).

1919-1925: Maximum discharge recorded, about 1,400 million gallons a

a day, or 2,170 second-feet, about noon December 24, 1920 (gage height,
11.5 feet) ; minimum discharge, 3.0 million gallons a day, or 4.6 second-feet,
June 28 and July 14; 1920 (gage height, 0.89 foot).

Diversion.—None.

RecuLaTion.—None.

OBJECT OF sTATION.—To determine amount of water available for irrigation on
leeward side of Molokai. .

UtiLizaTion.—Small amount of flow used for irrigation of taro. Most of flow
wastes into sea. )

Accuracy.—Stage-discharge relation changed at time of flood December 12.
Two rating curves used fairly well defined between 4 and 20 million gallons
a day and poorly defined between 20 and 100 million gallons a day; extensions
below 4 and above 100 million gallons a day uncertain. Operation of water-
stage recorder satisfactory. Daily discharge ascertained by applying to
rating table mean daily gage height determined from recorder graph by
inspection or, for days of considerable fluctuation, by averaging discharge
for intervals of day. Records fair for ordinary stages; high-stage records
poor.

Discharge measuremenis of Pulena Stream near Wailau, Molokai, during the year
ending June 30, 1925

Discharge Discharge
Dat hG'aglft Dat hG'aglft
ate eig _— ate eig] _—

(feet) | Second- | Million (o) | Second. | Million

Teot gallons Toot gallons

a day a day

July 11 = 0.93 14.0 9.05 || Apr. 23 ... 117 20.8 13.4

Oct. 19__._ 1.06 19.0 12.3 June3_ ... 2.38 117 75.6
Mar. 12 .87 7.94 5.13

Discharge, in million gallons a day, of Pulena Stream near Wailau, Molokai, for
the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. ‘ Jan. l Feb. | Mar. | Apr. | May | June
13.8 | 15.6 9.9 1.9} 16.4 | 25 19.1 5.6 6.6 | 37 36 10.9
9.1 23 99 10.7| 13.8| 24 12.8 5.5 6.8 25 30 12.2
8.0 16.8 9.1 107 129 21 9.2 53| 1L1| 30 19.7 45
7.8 19.8 85| 120 | 1222 | 156 9.0 53| 15.9| 25 14.5 25
8.0 | 153 851 21 1.6 | 13.9 9.0 5.1 7.7 89 12.5 33
7.6 | 12.6 9.1 1L0}| 113 | 12.9 7.5 5.1 6.6 | 54 112 26
8.8 1.3 | 124 9.9 1L0] 129 7.5 5.8 6.1 104 10.1 34
12.3 12.2 8.5 9.6 10.7 ] 122 4.1 6.6 6.6 | 41 13.6 24
10.2 | 30 8.0 9.6 13.9| 116 17.3 | 18.0 591 30 13.9 28
1222 | 23 7.6 | 11.6{ 10.7 | 1.0 29 40 58| 38 28 20
10.3 | 25 7.6 11.6 | 10.2 | 10.4| 13.8| 16.9 7.7 | 34 13.8 14.9
10.4 | 16.0 7.1 10.7 | 117 | 160 23 17.3 6.6 25 10.9 47
13.6 | 16.4 7.6 | 13.6 | 10.9 | 32 17.2 | 52 8.2 22 10.6 21
8.5 16.2 7.3] 10.2 ) 11.4 | 188 12.2 |34 58| 15.6 9.8 34
16.4 | 14.9 7.1 12.6 9.4 20 9.8] 25 5.6 | \18.9 8.7 54
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Discharge, in million gallons a day, of Pulena Stream near Wailau, Molokai, for
the year ending June 30, 1926—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
38 7.1 | 56 9.1| 26 8.7 15.3 53| 22 8.2 25
40 7.3 | 24 9.6 | 51 7.9 11.9 55| 75 18.3 23
23 6.9 153 8.8 64 7.5 10.1 5.6 44 24 19.8
16.8 6.71 12.9 85| 24 7.5 9.0:{ 6.3 25 13.2 45
18.0 7.1} 15.4| 89 75 9.0 7.9 24 20 10. 4 20
18.4 | 10.0| 17.6 | 224 104 7.0 7.5 34 15.3 | 10.1 15.3
13.5 7.1 55 32 6.6 8.5 30 14.9 ) 19.6 13.5
12.6 6.9 | 36 27 22 8.2 7.0 16.0| 13.2| 22 12.5
122 9.5| 81 21 16.8 7.2 6.6 10.9 | 1.9 145 10.4
1.9 | 43 94 22 14.2 6.3 6.3| 10.4| 10.4 | 10.9 9.5
13.2 | 125 34 16.4 | 12.5 6.1 6.3 | 43 22 10.9 11.3
15.3 | 46 24 14.5 | 112 5.8 9.6 | 86 18.5 9.8 22
1.6 22 175 19.1| 10.4 5.8 6.6 60 13.8 | 10.4 1.2
10.7( 17.1 17.5 | 23 9.5 7.9 82 35 9.8 9.5

9.9 13.2] 36 30 9.0 9.4 59 21 10.6 15.6
10,2 ... 24 . 8.7 6.1 27 |eceeaos 14.2 |

Monihly discharge of Pulena Stream near Wailau, Molokai, for the year ending
June 30, 1925

Discharge Total run-off
Month Million gallons a day Second
feet | DMUNOD | 4 ore-feet
. . (mean) | 8aU0DS
Maximum | Minimum | Mean
167 7.6 22,1 34.2 684 2,100
40 9.9 17.5 27.1 543 1,670
125 6.7 15. 4 2.8 463 1,420
94 9.6 22.8 35.3 708 2,170
224 8.5 25.2 39.0 755 2,3

160 8.7 28.8 44.6 892 2,740
29 5.8 10.6 16.4 328 1,010
52 5.1 12.9 20.0 360 1,110

-86 5.3 19.9 30.8 618 1,
104 10. 4 30.0 46.4 900 2,760
36 8.2 14.8 22,9 460 1,410
54 9.5 23.1 35.7 693 2,130
224 5.1 20.3 31.4 7,400 22,700

PELEEUNU STREAM NEAR PELEKUNU, MOLOKAl

LocatioNn.—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 avarLaBLE.—December 1, 1919, to June 30, 1925.

Gaar.—Stevens continuous water-stage recorder.

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

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

EXTREMES oF DISCHARGE.—Maximum discharge recorded during year, 321 million
gallons a day, or 497 second-feet, at 4 a. m. December 12 (gage height,
7.12 feet) ; minimum discharge, 2.2 million gallons a day, or 3.4 second-feet,
from 2 p. m. September 19 to 1 a. m. September 20 (gage height, 2.76 feet).

1919-1925: Maximum discharge recorded, about 1,020 million gallons a
day, or 1,580 second-feet, at 10.20 a. m. December 24, 1920 (gage height,
8.35 feet); minimum discharge, 1.8 million gallons a day, or 2.8 second-feet
from 5 to 9 p. m. March 7 and July 13, 1920 (gage height, 1.65 feet).
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Diversions.—None.

REcuLATION.—None.

OBJEcT OF sTATION.—To0 determine amount of water available for irrigation on
leeward side of Molokai.

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

Accuracy.—Stage-discharge relation changed during flood of December 12.
Rating curves well defined between 2 and 20 million gallons a day and poorly
defined above. Operation of water-stage recorder satisfactory except as
indicated in footnote to daily-discharge table. Daily discharge ascertained
by applying to rating table mean daily gage height determined from recorder
graph by inspection or, for days of considerable fluctuation, by averaging
discharge for intervals of day. Records good for ordinary stages and fair
for estimated pericds; high-stage records fair.

Discharge measurements of Pelekunu Stream near Pelekunw, Molokai, during the
year ending June 30, 1925

Discharge Discharge

Dat hGaglft hGr ¥
ate eig a1 Date eight 13
(foct) | Second- | Million (teet) | Socond- | Million
feet a day feet a day
2.90 5.76 3.72 || Apr. 22, ... 3.156 16.3 10. 5
2.98 7.58 4.90 || June4.. ... 3.70 35.2 22.8
2.74 512 3.31

Discharge, in million gallons a day, of Pelekunu Stream near Pelekunu, Molokaz,
for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May | June
46! 52| 3.6 7.2 11| 164| 37| 3.6 20 7.5
3.2| 76| 3.4 61! 88| 126| 3.6 3.7 16.3 8.9
3.0 54| 3.1} 541 771 72| 34| 6.9 1121 25
28| 64| 3.1 49| 63| 68| 3.4, 84 9.0 182
2.8 51| 3.0 45| 57| 70| 33| 4.0 7.9 19.0
2.7 42| 3.3 44| 54| 55| 33| 3.4 7.0 16.0
31| 38( 49l o ,| 41| 51| 65| 34| 33 6.2| 152
52| 3.8 3.2 - 42| 49| 13.5| 3.8] 3.8 0.2 13.2
3.6, 82| 30 45! 46| 25 69| 3.3 9.7 14.9
47 48| 27 3.9 45| 30 12,8 3.1 149 1L9
37| 59| 2.6 3.8| 45| 163| 52| 3.6[f18 7.9 9.2
47! 41 26! 69| 8 22 14.8| 3.9 6.6 21
56| 3.8] 2.8 44| 2B 18.8 | 32 5.7 6.6 | 1.6
3.4 42| 27 41| 152 13.8| 19.5| 3.3 59| 21
9.2 44| 26 3.7| 16.6| 10.9| 15.5| 3.2 5.5

101 19.4| 24|14 a7l 2 90| 10.2] 3.0 5.3
65| 15.4| 2.5 3.7 40 7.9 81| 3.2 13.4
6.7 74| 24| 52| 3.4 44 701 66| 3.2 1.9
58| 56| 23| 46| 3.3| 22 6.4| 59| 3.7 6.8
9.0 57! 24| 97|75 48 6.8 53| 16.4 5.5
58 57| 36| 84150 68 57| 48] 19.5 5.3
19.6 ] 44| 25| 124 42 26 52| 7.8 1.6 8115 16
9.7 41| 24| 143 189} 185} 59| 48| 10 9.4 81
88| 42| 39| 36 13.5| 146] 52! a4 81| 59
6.5 4.1 39 121 122 47| 40 7.0 52
54| 4.4 169 90| 10.2] 44| 3.8 9.2 52
48 521 19 | 1L4| 7.2( 9.0} 42| 38|l o0 | 147| 50
44| 41 81] 13.8) 81| 41] 3.6 9.2| 59
44| 4.2 771 132 74| 50 25 5.7
61| 3.8 157 124| 68| 52 16.0| 57
46| 3.7 ... 10.4 [ooooo. 64| 40|} .. A

Nore.—Braced figures give mean discharge for-periods indicated; estimated by comparison with record
of flow of Lanipuni Stream when recorder was not oparating properly.



66 SURFACE WATER SUPPLY OF HAWAII, 1924—-1925

Monthly discharge of Pelekunu Stream near Pelekunu, Molokazt, for the year ending
June 30, 1925

Discharge Total run-oft
Month Million gallons a day
Second- | Million | 4 e oot
gallons | fere-fee
Maximum | Minimum | Mean | (€2
2.7 7.51 11.6 233 714
3.7 5.75 8.90 178 547
2.3 6.16 9. 53 185 567
............ 9.38 14.5 291 892
3.3 15.1 23.4 453 1, 390
4.5 18.4 28.5 572 1,750
4.0 9.74 15.1 302 927
3.3 7.42 11.5 208 637
3.0 10. 2 15.8 317 973
7.0 16.2 25,1 487 1, 500
5.0 8.25 12.8 256 785
............ 15.6 24.1 469 1, 440
2.3 10.8 16.7 3,950 12,100

LANIPUNI STREAM NEAR PELEKUNU, MOLOKAI

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

REcoRDS aAvAILABLE.—December 1, 1919, to June 30, 1925.

Gage.—Stevens continuous water-stage recorder.

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

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

EXTREMES OF DISCHARGE.— Maximum discharge recorded during year, 312 million
gallons a day, or 483 second-feet, about midnight November 20 (gage height,
3.02 feet); minimum discharge, 2.6 million gallons a day, or 4.0 second-feet,
from 7 to 11 a. m. September 23 (gage height, 0.60 foot).

1919-1926: Maximum discharge recorded, about 1,250 million gallons a
day, or 1,930 second-feet, at 10 a. m. December 24, 1920 (gage height, 5.90
feet); minimum discharge, 1.9 million gallons a day, or 2.9 second-feet, at
3.30 p. m. July 13, 1920 (gage height, 0.68 foot), and at 3 p. m. November
18, 1921 (gage height, 0.12 foot).

Diversions.—None.

RecuraTioN.—None.

OBJECT OF sTATION.—To0 determine amount of water available for irrigation on
leeward side of Molokai.

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

Accuracy.—Stage-discharge relation changed November 21, December 12, and
June 15. The three rating curves used are fairly well defined below 50 mil-
lion gallons a day and poorly defined above. Operation of water-stage
recorder satisfactory except as indicated in footnote to daily-discharge table.
Daily discharge ascertained by applying to rating table mean daily gage
height determined from recorder graph by inspection or, for days of consider-
able fluctuation, by averaging discharge for intervals of day. Records fair
for ordinary stages; high-stage records poor.
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Discharge measurements of Lanipun: Stream near Pelekunu, Molokai, during the
year ending June 30, 1925

Discharge Discharge
Dat hG'aglft Dat hGaghet
ate oig . ate eig] s

(feet) | Second- Ngﬁhon (feet) | Second- Ngﬁhon

feet galions feet gal.ons

a day a day
July 12 oo 0.70 6.13 3.96 || Mar. 10 ___________ 0. 64 4,34 2.81
Dec. 8 oo . .72 7.31 4.72 || June4...._________. 1.26 28.8 18.6

Discharge, in million gallons a day, of Lanipuni Stream near Pelekunu, Molokaz,
for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
5.0 3.8 3.8 8.6 3.2 3.6 | 14.3| 16.5 6.0
3.8 3.8 3.6 6.8 3.2 3.3 | 10.5 9.7 6.4
3.4 3.6 3.4 4.7 3.1 6.4 1L5 6.6 22
3.6 3.4 3.8 6.5 4.6 3.2 5.6 9.3 5.5 14.3
3.4 3.3 5.4 " 4.7 3.2 3.8 16.8 5.2 12.4
3.3 3.6 3.6 4.1 3.2 3.3 21 4.8 9.4
3.9 4.3 3.3 4.4 3.3 3.3 4 4.4 10.4
6.7 3.3 3.2 4.8 7.7 3.7 3.7 11.9 5.2 4.8
4.2 3.2 3.1 4.5 9.0 9.9 3.3 9.7 6.2 9.7
4.6 3.1 3.3 7 £4) 1791 181 3.2 161 1.7 8.0
4.0 3.1 3.2 4.3 7.2 5.3 3.4 | 13.9 6.1 6.1

3.1 3.4 44 13.4 | 19.9 3.4 10.3 5.0 12.9
3.1 3.4 7.0 14.3| 29 3.6 10.3 5.0 7.4

3.2 3.2 5.3 7.4 12,5 3.2 7.0 4.7 24

3.1 3.6 5.0 57| 12.2 3.1 9.1 4.4 31

6.0 5.6

3.0 24 4.7 5.0 6.4 3.0 10.8 4.2 12.0
3.1 6.6 4.6 4.6 5.3 3.1 41 9.2 10.4
2.8 4.8 8.3 4.2 4.8 4.0 185 | 125 10.8

2.8 4,2 4.7 4.2 4.6 4.0 10.3 6.2 30
3.0 1L.3 11.4 4.7 4.1} 11.3 8.2 5.0 11. 4
3.7 7.2 13.7 4.1 4.1 17.4 6.4 5.0 9.2
2.8 15.7 6.1 3.8 4.2 13.7 6.2 11.2 8.3
2.7 16.1 32 5.2 4.2 3.8 6.6 5.5 8.5 8.1
u 40| 43 47| 40| 87| 50| 53| 59 7.3
11.8 | 23 4.6 3.7 3.6 4.7 4.8 5.0 6.9
50 10.0 4.2 3.6 3.6 1.9 6.2 5.0 8.6
11.4 6.8 4.2 3.4 3.4 38 7.2 5.0 17.4
6.9 5.2 4.1 3.7 3.3 17.1 5.9 5.2 8.1
5.0 4.7 1+ 11 4.0 4.0 28 14.9 5.0 7.1
} 5.0 4.1 4.2 9.1 3.8 3.7 27 8.8 5.2 10.2
: 4.0 |__o____ 6.2 | - 4.0 3.3 9.4 ... 5.9 | aa..

NoTE.—Braced figures give mean discharge for periods indicated; estimated by comparison with record
of fiow for Pelekunu Stream when recorder was not operating.

Monthly discharge of Lanipuni Stream near Pelekunu, Molokaz, for the year ending
June 30, 1925

Discharge Total run-oft
Mon illior -
onth Million gallons a day Second- | prilion
feet allons Acre-feet
Magximum | Minimum | Mean | (mean) |

July.._. 6.90 10.7 214 656
August_._.. 5.41 8.37 168 514
September_ .. e 2.7 5,61 8.68 168 516
October. . oo 43 3.1 8,10 12.5 251 770
November_____.______ | 12.6 19.5 378 1, 160
7.00 10.8 217 666

5.96 9.22 185 567

6.71 10. 4 188 577

8.40 13.0 260 799

12.5 19.3 375 1,150

6. 61 10.2 205 629

1.7 18.1 351 1,080

8. 11 12.5 2, 960 9, 080
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WAIKOLU STREAM AT PIPE-LINE CROSSING NEAR KALAUPAPA, MOLOKAI

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

RECORDS AVAILABLE.—June 2, 1919, to June 30, 1925.

GageE.—Stevens continuous water-stage recorder.

DisCcHARGE MEASUREMENTS.—Made by wading.

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

EXTREMES oF pIsCHARGE.—Maximum discharge recorded during year, 391 mil-
lion gallons a day, or 605 second-feet, at 4.30 a. m. December 12 (gage
height, 7.11 feet); minimum discharge, 4.1 million gallons a day, or 6.3
second-feet, frequently February 21 to March 6 (gage height, 4.21 feet).

1919-1925: Maximum discharge recorded, about 1,270 million gallons a
day, or 1,960 second-feet, at 10.30 a. m. December 24, 1920 (gage height,
10.20 feet); minimum discharge, 2.8 million gallons a day, or 4.3 second-
feet, from 6 to 8 a. m. September 26, 1921 (gage height, 3.92 feet).

Diversions.—Intake ditch for Kalaupapa water supply diverts about 2.5 mil-
lion gallons a day at 500-foot elevation. Some of this water returns to
stream just below station.

ReguLaTION.—By diversion only.

OBjECT oF STATION.—To determine amount of water available for proposed
power and irrigation project for leper settlement and for irrigation on lee-
ward side of Molokad.

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

Accuracy.—Stage-discharge relation permanent. Rating curve poorly defined.
Operation of water-stage recorder satisfactory except as indicated in foot-
note to daily-discharge table. Daily discharge ascertained by applying to
rating table mean daily gage height determined from recorder graph by in-
spection or, for days of considerable fluctuation, by averaging discharge for
intervals of day. Records fair except for estimated periods, for which they
are poor.

Discharge measurements of Waikolu Stream af pipe-line crossing near Kalaupapa,
Molokaz, during the year ending June 30, 19256

Discharge
Dat hG'aglft
ate - 0ig 15,
(feet) | Second- 1&11%:’3‘
feet a day
Aug. 280 . e mmmam—ememccmmem——m—————— 4.28 10.9 7.40
Oct. 17 e - 4.30 9.66 6.24
Apr. 21 e cmmcmececceemcamsmaceeme——e 4,30 9.63 6. 22
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Duscharge, in million gallons a day, of Waikolu Stream at pipe-line crossing near
Kalaupapa, Molokai, for the year ending June 30, 1925
Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
59| 53| 53| 56 84| 50| 4.4) 188| 160} 7.2
9.7\ 53| 50| 53 10.9| 50| 4.4 1L4| 1L9| 101
7.2| 50| 50| 50 6.2| 47| 47| 10.5| 7.6| 1886
681 50| 50| 50|l go| 56| 47| 56| 72| 68| 13.4
7.2| 47| 50| 50 g 56| 47| 47| 10.9| 68| 119
so| 59| 50! 50| 50 56| 47 47 2 6.5 1L4
- 56| 50| 50| 50 53| 47| 50 38 62| ‘0.3
56| 53] 50| 50| 63| 1L2| 47| 47| 97| 65| 93
56| 53| 50|-53[ 62| 27 9.2 53] 80[ 10.1| 10.5
59| 50| 50| 53| 62| 25 | 21 50| 17.8| 23 8.8
59! 53( 50 50| 59| 80| 68| 50| 2 | 101 7.6
6.2 50| 47| 82| 66 19.0| 43 50| 10.9| 72| 1L9
6.2| 56| 53| 47| 65| 10.5| 88| 49 56| 11.9| 68| 80
56| 56| 53| 47| 53| 84| 65| 17.2| 53| 72| 76| 31
0.6 59| 53| 47| 53| 88| 53| 150{ 50| 10.1| 68| 29
16 13.0 | 44 50| 25 53| 2 53| 68 47| 160| 68| 9.7
17 88| 188 50| 9.0| 53| 31 50| 53{ 50| 52 | 10.1 8.4
8 1.3} 72| 50| 59| 53| 28 501 53| 62| 21 16.0| 88
19 . 10.9| 62| 50| 53| 53| 124| 50| 50 62| 1L9| 84| 27
20 15.1| 59| 50| 141|128 | 35 53| 50| 125| 84| 68| 0.3
b2 W 47 68| 53| 122|150 | 46 50| 47| 16.0| 68| 68| 88
22l 10.5| 65| 50| 20 8.4 50| 50| 18.8| 68| 84 7.2
2B 6.5| 56| 53| 167 6.8/ 50| 50| 7.2| 65| 10.5 6.8
24 7.3| 56| 56| 40 62| 50| 47| 59| 65| 7.2| 68
265l 6.8 56| 127 2 6.2| 50| 47| 53| 62| 68| 65
/S 59| 56| 41 72|12 59| 50| 47| 45| 65| 68| 7.2
27l 56| 99| 12| 7.2 531 50( 47| 51 9.3| 65| 13.0
28 56| 62| 65| 53 53| 50| 44| 17.2] 10.1| 7.2| 8.4
29 56| 56| 59| 50 53| 5.0 49 8.4 7.2 80
B0l 84| 56| 53| 89 53| 5.0 33 1.4| 68| 129
31l 6.5| 8.6 |- 88 |emnees 53| 5.0 A 8.0 |-cmeees

NoTe.—Braced figures give estimated mean discharge for the period indicated; estimates made by com-
parison with record of Pelekunu Stream and from incomplete gage height record.

Monthly discharge of Waikolu Stream af pipe-line crossing near Kalaupapa,
Molokaz, for the year ending June 30, 1925

Discharge Total run-off
Month Million gallons a day Second- <
feet g‘[aﬁlggg Acre-feet
Maximum | Minimum | Mean | (mean)
JULY e oo ;' P 8.26 12.8 256 786
August_ oL 44 5.6 7.91 12.2 245 753
September. . ] 41 4.7 6. 86 10.6 206 632
October - 40 4.7 9.31 14.4 289 886
November. ..o ... 150 5.0 16.3 25.2 489 1, 500
December . - 66 5.3 13.83 20.6 413 1,270
PL 1T:) o 27 5.0 7.71 1.9 239 733
February ..o 49 4.4 9.45 14.6 265 812
arch. . . 51 4.4 10.8 16.7 334 1,030
April . 52 6.2 13.9 21.5 418 1, 280
;S 23 6.2 8.72 13.5 270 829
JUN€. e . 31 6.5 11.6 17.9 347 1,060
THe Year ceamee oo aaccccccaaaan 150 |- eomceaccan 10.3 15.9 3,770 11, 600
ISLAND OF MAUI

HONOEKAHAU STREAM NEAR HONOKAHATU, MAUI

LocaTioNn.—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, 1925. Staff gage readings at old site on diversion dam August
13 to December 31, 1911.
Gaee.—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 sloping and covered with vegetation. Control com-
posed of large boulders and coarse gravel; shifts during extremely high
stages.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 1,260
million gallons a day, or 1,950 second-feet, at 6.30 a. m. October 16 (gage
height, 6.13 feet); minimum discharge, 9.2 million gallons a day, or 14.2
second-feet, from 5 to 6 p. m. February i2 (gage height, 1.04 feet).

1913-1920; 1922-1925: Maximum discharge recorded, 2,200 million
gallons a day, or 3,400 second-feet, at 6.40 a. m. February 15, 1924 (gage
height, 7.92 feet); minimum discharge, that of February 12, 1925.

DiveErsions.—None above station. All ordinary stream flow and the inflow
from two development tunnels below gage is diverted into Honokahau
diteh 1,000 feet below station. !

RecuLATION.—None.

OBJiBcT OF STATION.—To determine resources of stream.

UriLizaTioN.~——Normal flow of stream diverted into Hokokahau diteh for irriga-
tion of sugar cane and for development of power.

Accuracy.—Stage-discharge relation very unstable during year and changed,
presumably, on July 21, September 26, February 9, and March 27. The
three rating curves used are poorly defined below 40 million gallons a day;
extended above. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of day. Records poor.

Discharge measurements of Honokahau Stream near Honokahau, Maut, during the
year ending June 30, 1925

Discharge Discharge
Dat hG‘ﬁ e1: Dat hG‘aglft
ate 01 a1 ate eig M

(feet) | Second- Maﬁhon (feet) | Second- Mﬂh‘m

feet galons feet gaions

"a day a day
1.02 20.3 13.1 ) May 4. ... 1.18 24,9 16,1
1.14 18.0 11.6 || June 23. . ... 1.26 30.6 19.8

1.43 25.7 16.6

Discharge, in million gallons a day, of Honokahau Stream near Honokahau, Mauz,
for the year ending June 30, 1925

)

Day July | Aug. | Sept. | Oct. | Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May | June
16.5 | 58 14.4] 110 13.1| 31 33 11.8 9.6 | 40 37 19.2
12.3 | 28 151 | 10.8| 129 21 20 11.8 | 10.0| 21 20 18. 4
120 18.4| 13.8| 10.8| 125 16.0| 13.4| 1.6 | 39 174 | 28 70
1.3} 39 13.4 | 134 12,3 13.6 | 13.6 | 11.6 16.2 | 26 17.4 86
11.0 | 20 13,2 16.4| 120 13.4| 140 | 116 | 13.2| 51 36 37
11.0| 151 13.2| 11.3}| 11.8} 13.1| 13.6 | 11.6 9.9 | 27 18.2 35
15.8( 148! 180 | 10.8| 1.8 13.1 | 13.1| 116 9.6 | 72 17.1 25
15.9 | 32 13.6 | 10.6 | 123 | 12.9| 25 12.3 9.5 | 187 | 16.6 35
1.1 | 60 13.2 | 10.6 | 14.4| 12.7 | 31 62 9.4 | 33 16.9 25
14.3 | 38 13.2) 18.6 | 125| 12.7| 23 116 9.6 | 34 22 23
1.3 37 13.2( 12.3( 1231 12.7! 23 12.1 | 14.4 17.4 17.9
125 17.6 | 13.2} 1L.4| 12.3| 64 20 10.8 9.7 | 19.2| 188 41
12.6 | 153 | 13.2) 14,0 123 | 158 | 150 | 17.4| 20 29 27 16.9
1.1 14.8| 13.2{ 10.6 | 123 | 13.6 | 13.4 | 19.0 9.7 | 17.1| 17.4
16.5] 16.1 | 13.2| 16.1 [ 123 13.6 | 12.7 | 121 9.5 28 16.9 71
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Discharge, in million gallons a day, of Honokahau Stream near Honokahau, Maus,
for the year ending June 30, 1926—Continued

Day " | July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
46 13.2 | 294 123 | 14.0| 123 10.8 9.4 16.4 18.2
41 13 15.8 | 123} 13.1| 123 10.2 9.4 1 175 39 19.5
23 13.0| 24 12.3 | 32 12.0 9.9 45 34 59 27
17.51 12.8| 21 12,3 | 13.8| 19.1 9.9 21 19.5| 39 53
14.8] 13.0] 21 98 79 20 9.7 23 16.9 | 16.9 43
16.2 | 21 23 324 103 14.3 9.6 | 46 16.1 16.1 40
14.2| 13.0} 77 48 16.0 | 12.5 9.6 | 43 23 114 40
14.0] 12.8} 75 16.0 | 13.8 | 18.8 9.6 | 13.2| 19.2| 35 20
13.8 | 39 128 14.3| 13.6 9.6 10.9 | 16.6 | 21 17.9
14.2| 41 51 13.8| 13.1| 12.7 9.6 10.9| 153 | 17.7 16.6
14.2 | 345 18,51 13.4| 13.1| 12.3 9.6 | 36 64 18.4 30
14.6 | 41 16.9 | 13.4| 12.9.120| 10.4 | 121 57 17.1 32
140 147 14.31{ 34 12.9 | 15.8 | 10.0 22 19.0 34
14.4 | 13.4| 13.8] 31 12.7 3 87 37 17.9 18.5
142 | 11.4| 25 57 12.7 45 18.7 | 22 71
13.8 |..oo__ 15.6 |- 12.6 20 |- - S P,

Monthly discharge of Honokahau Stream near Honokahau, Mauz, for the year ending
June 30, 19256

. Discharge Total run-off
Month Million gallons a da

¢ ne o8 day Second- Million
feet eallo Acre-feet

: - (mean) } E3HODS

Maximum | Minimum | Mean

July i 128 11.0 28.6 44.3 886 2,720
August._. 60 13.8 23.4 36.2 724 2,220
September 345 11. 4 27.5 42.5 824 2, 530
October..._ 294 10.6 36.7 56.8 1,140 3,490
November- 324 11.8 30.0 46. 4 2,760
December- 103 12.6 21.5 33.3 668 2,050
33 12.0 16.8 26.0 521 1, 600
116 9.6 16.8 26.0 472 1,450
121 9.4 25,7 39.8 798 2, 450
175 15.3 34.5 53.4 1,030 3,180
114 16.1 26. 4 40.8 818 2, 510
86 16.6 34.8 53.8 1,040 3,200
345 9.4 ( 26.9 41.6 9, 820 30, 200

HONOKAWAI DITCH NEAR LAHAINA, MAUI

Locarion.—75 feet below intake on Honokawai Stream, 25 feet inside of ditch
tunnel, 2%4 miles above Pioneer Mill Co.’s power house, and 724 miles north-
east of Lahaina.

RECORDS AVAILABLE.—May 28, 1921, to June 30, 1925. At station 1% miles
downstream November 14, 1918, to May 27, 1921; at station half a mile
downstream on old ditch line, July 1, 1912, to December 31, 1917. Records
not comparable.

Gaee.—Gurley 7-day graph water-stage recorder; installed April 15, 1919.
Stevens continuous recorder November 14, 1918, to April 15, 1919 Staff
gage prior to November 14, 1918.

DIisSCHARGE MEASUREMENTS.— Made from plank across ditch.

CEANNEL 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.—Maximum discharge recorded during year, 43 million
gallons a day, or 66 second-feet, at 6 a. m. October 16 (gage height, 2.07 feet);
minimum discharge, no flow, from 8 a. m. to 8.15 p. m. February 22, when
water was shut cut of ditch (gage height, 0.00 foot).
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1912-1925: Mazximum discharge recorded, 69 million gallons a day, or 107
second-feet, at 4.15 p. m. September 10, 1922 (gage height, 2.71 feet); mini-
mum, no flow occasionally when water is shut out of ditch.

Diversions.—Flood-water diversion ditch 134 miles below station diverts part of
flood when flood gates are open. Gates 30 feet above station may also be
used to divert flood water.

REeGuLAaTION.—By head gates and by flood gates noted under * Diversions.”

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

UrinizaTion.—Water used for development and irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed, presumably, at times of floods
August 16 and November 20. The two rating curves used are well defined
between 3 and 15 million gallons a day; extensions beyond these limits un-
certain. Operation of water-stage recorder satisfactory except for short
period in November. Daily discharge ascertained by applying to rating
table mean daily gage height determined from recorder graph by inspection
or, for days of considerable fluctuation, by integrating recorder graph with
discharge integrator. Records good except for high stages, for which they
are fair.

Honokawai ditch diverts from Honokawai Stream at elevation about 1,570
feet. The water is carried southwest through a tunnel about 1% 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 guleh 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 5% miles of main ditch.

Discharge measurements of Honokawai ditch near Lahaina, Maus, during the year
ending June 30, 1925

Discharge Discharge
Dat: hG'angt Mill Dat hGaghet Mill
ate eig] illion ate eig _ illion
(feet) Setce%%d- gallons (feet) Sefce%rtld gallons
a day a day

0.88 20.5 13.2 0.41 7.94 5.13
.30 5. 03 3.25 .34 6.95 4. 49
41 7.81 5. 05 .34 7.20 4. 65

Discharge, in million gallons a day, of Honokawai ditch near Lahaina, Maus, for
the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
6.0 | 12.0 3.5 3.5 3.3 10.6 | 1L5 4.0 3.8 1L7 9.6 6.5
4.3 8.5 3.5 3.5 3.5 4.4 6.2 4.0 3.8 6.0 5.8 5.9
4.2 6.0 3.5 3.4 3.5 4.6 4.2 3.9 14.7 5.0 6.0 17.9
42 11.0 3.5 8.9 3.7 4.1 4.2 3.9 7.1 8.9 4.8 - 27
4.2 5.6 3.5 6.1 3.5 4.1 4.4 3.9 50| 13.4 7.4 13.9
4.2 4.9 3.5 4.7 3.5 4.1 4,2 3.9 4.0 7.5 5.3 11.3

YA 4.7 4.2 4.2 3.5 4.1 4.0 3.9 3.9| 19.5 4.8 6.6
7.6 6.2 3.5 4.1 3.5 4.1 9.7 3.7 4.0 5.2 4.4 6.0
4.6 | 14.7 3.5 3.9 3.5 41| 13.7| 10.7 40| 10.1 4.6 7.8
5.3 9.5 3.5 3.9 3.6 41)] 10.5| 24 40| 10.9 6.4 7.6
4.6 9.8 3.5 4.3 3.6 4.1 9.4 4.7 40| 10.2 5.0 5.1
4.6 5.0 3.5 4.2 3.6 | 13.6 8.6 4.6 4.1 5.1 4.4 14.6
5.4 4.6 3.5 5.2 3.6 5.0 6.8 5.3 86 6.2 6.6 4.8
4.6 4.4 3.5 3.6 3.6 4.2 4.4 6.7 3.9 4.7 4.3 10.7
7.3 4.7 3.5 4.9 3.6 4.2 4.2 5.1 4.0 7.5 4.1 22
19.1| 16.5 35| 19.2 4.2 4.1 5.2 4.0 9.4 4.1 5.5
7.9 13.8 3.4 7.3 3.6 4.2 4.1 4.6 4.0 30 8.7 5.4
1.3 4.6 3.4 6.7 . 9.6 4.1 40| 11.9| 10.2 | 128 7.4
6.4 3.5 3.5 7.1 44| .49 3.9 9.4 58 6.6 14.0
13.0 3.5 3.5 57) 1281 10.0 5.9 39| 126 4.7 4.3 4.8
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Discharge, in million gallons a day, of Honokawai ditch near Lahaina, Maui, for
the year ending June 30, 19256—Continued

Day July | Aug. | Sept. ['Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr, | May | June
26 3.6 4.4 6.4 40 20 5.0 3.9 | 18.8 4.4 4.2 4.6
16.1 3.5 3.6 123 | 13.1 5.2 4.1 23| 20 46| 19.6 4.6

52 3.5 3.6 14.6 5.8 4.7 4.9 3.7 6.6 4.8 8.4 5.0
4.6 3.5 89| 24 4.7 4.4 6.4 3.7 4.8 4.2 5.1 4.7
4.6 3.5 10.8| 11.7 4.3 4.3 4.0 3.7 4.5 4.2 4.4 4.6
4.6 3.5 | 21 4.1 4.1 4.2 4.0 3.7 186 12,4 4.3 6.9
8.8 3.5 5.2 4.2 41 4.1 4.0 3.8 29 10.9 4.3 13.1
6.9 3.5 4.5 3.5 7.3 4.1 4.2 3.8 13.4 5.8 5.0 12.3
6.7 3.5 4.1 3.3 8.6 4.0 4.5 129 | 10.8 4.9 5.2
13.5 3.5 3.7 7.2 21 4.0 4.0 11.4 5.2 6.0 25
5.5 F 2 T R, 3.9 | 4.0 4.0 6.1 ... 7.0 ooaaon

NotE.—Braced figure give mean discharge for period indicated; estimated from faulty gage-height record.

Monthly discharge of Honokawai ditch near Lahaina, Maui, for the year ending
June 30, 1926

Discharge Total run-off
Month Million gallons a day
Second- | prinion
feet gallons Acre-faet.
Maximum | Minimum | Mean | (mean)
26 4.2 7.70 1.9 239 733
16.5 3.5 6.20 9. 59 192 590
21 3.4 4.68 7.24 140 431
24 3.3 6.73 10.4 209 640
40 3.3 6.44 9.96 193 593
20 4.0 5. 64 8.73 175 536
13.7 4.0 5.75 8.90 178 547
24 2.3 5.09 7.88 142 437
29 3.8 8.61 13.3 267 819
30 4.2 8.64 13.4 259 796
' 19.6 4.1 6.23 9. 64 193 593
27 4.6 9. 69 15.0 |- 291 892
40 2.3 6.79 10.5 2,480 7,610

EANAHA STREAM ABOVE PIPE-LINE INTAKE NEAR LAHAINA, MAUI

LocaTion.—200 feet above intake of pipe line supplying Lahaina and Lahainaluna
school and 2% miles northeast of Lahaina, at elevation 1,057 feet.

RECORDS AVAILABLE.—February 29, 1916, to June 30, 1925. From August 5,
1911, to January 18, 1916, at a station about a mile downstream. This
stream was called Lahainaluna Stream in water-supply papers prior to
Water-Supply Paper 575.

Gaage.—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 a day, or 186 second-feet at 7.15 p. m. March 27 (gage height,
33.3 feet); minimum discharge uncertain owing to plugged intake to
stilling well.

1916-1925: Maximum discharge recorded, 314 million gallons a day, or
486 second-feet, at 10.30 a. m. November 26, 1918 (gage height, 3.79 feet);
minimum discharge, 1.8 million gallons a day, or 2.8 second-feet, August
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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.

REGuLATION.—None.

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

UTtiLizaTioN.—Water used for domestic supply, power development, and irriga-
tion of sugar cane,

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 2 and 15 million gallons a day; extension above and below
these limits uncertain. Operation of water-stage recorder satisfactory until
March 29. Daily discharge ascertained by applying to rating table mean
daily gage height determined from recorder graph by inspection or, for days
of considerable fluctuation, by averaging discharge for intervals of day.
Records good for ordinary stages; high-stage records fair.

Discharge measurements of Kanaha Siream above pipe-line intake, near Lahaina,
Maus, during the year ending June 30, 1925

Discharge Discharge
Dati lG'aglft Dat hG‘agI;Et
ate Haty . ate eig) 2170
(fect) | Second- Mim‘m (feet) | Second- Mlllhon
feet gallons feet gallons
a day a day

0.42 3.14 2.03 0.90 16.8 10.9
.46 3. 56 2.30 . 66 6.42 4.15
.48 3.69 2.38 .51 4.07 2.63

Discharge, in million gallons a day, of Kanaha Stream above pipe-line iniake near
Lahaina, Maui, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov.| Dec. | Jan. | Feb. | Mar
4.5 3.9 2.3 2.3 2.4 6.3 8.7 2.5 2.2
2.2 4.2 2.6 2.2 2.3 2.4 5.8 2.5 2.4
2.1 2.6 2.2 2.2 2.3 2.2 2.6 2.5 6.8
2.1 5.2 2.2 6.0 2.3 2.2 2.9 2.5 5.0
2.0 2.3 2.2 2.6 2.3 2.2 2.6 2.5 2.6
2.0 2.1 2.4 2.2 2.2 2.2 2.6 2.4 2.3
6.3 2.1 7.6 2.2 2.2 2.2 2.4 2.4 2.2
5.1 2.2 2.4 2.2 2.2 2.2 10.6 2.4 2.2
2.4 7.9 2.2 2.2 2.2 2.2 16.4 7.5 2.2
3.8 4.4 2.2 2.2 2.2 2.2 | 10.4| 12.0 2.2
2.2 4.3 2.2 2.2 2.2 2.2 5.4 2.6 2.2
4.8 2.2 2.2 2.2 2.2 13.2 3.3 2.5 2.8
3.1 2.1 2.2 2.6 2.2 2.6 4.9 2.4 5.4
2.4 2.1 2.2 2.2 2.2 2.3 2.9 2.6 2.2
7.0 3.5 2.2 2.6 2.1 2.4 2.6 2.5 2.1
6.7 26 2.2 2 2.1 2.6 2.6 2.4 2.1
3.3 10.6 2.3 2.6 2.1 2.8 2.6 2.4 2.1
7.1 2.7 2.3 2.6 21 7.4 2.6 2.4 4.5
3.9 2.4 2.2 2.6 2.1 2.5 2.3 2.3 6.5

12.1 2.3 2.3 2.4 6.2 14.5 3.8 2.3 17. 4

13.2 2.4 5.2 271 30 23 3.0 2.3 10.0
7.5 2.2 2.4 6.4 5.6 3.1 2.6 2.3 16.3
2.2 2.2 2.5 6. 4 2.4 2.6 2.7 2.3 3.0
2.2 2.2 3.5 26 2.3 2.5 2.9 2.3 2.4
2.4 2.3 6.8( 151 2.2 2.4 2.6 2.3 2.4
2.1 2.3 39 3.0 2.2 2.4 2.5 2.3 35
2.3 2.4 12.0 3.8 2.2 2.4 2.5 2.4 44
2.4 2.3 4.8 2.4 2.8 2.4 2.6 2.3 14. 8
3.6 2.8 3.0 2.4 3.0 2.3 2.7 24

11.5 2.4 2.4 4.21 10.2 2.3 2.5
2.4 2.3 |ceamaee 2.6 |- 2.4 2.5

Note.—Data insufficient for making estimate March 30 to June 30 as gage-height record was faulty
owing to intake to stilling well being plugged.
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Monthly discharge of Kanaha Stream above pipe-line intake near Lahaina, Maui,
for the year ending June 30, 1926

Discharge Total run-off
Month Million gallons a day
Second- | willion
fee Acre-feet
(mean) gallons
Maximum | Minimum | Mean

July . 13.2 2.0 4,42 6.84 137 420
August.. o o 26 2.1 3.90 6 03 121 371
September 39 2.2 4.41 6.82 132 406
October._. 27 2.2 4.85 7.50 150 461
November 30 2.1 3.70 572 111 341
Deocember.. 23 2.2 4.08 6.31 127 389
January___ 16.4 23 4.10 6.34 127 390
February_. ___ 12.0 2.3 2.93 4.53 82.1 202
Marcb. ... 44 2 R RN PRSI SRR F R

OLOWALU DITCH NEAR OLOWALU, MAUI

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

RECORDS AVAILABLE.—July 28, 1916, to June 30, 1925. Replaces, old station
in tailrace of power house, for which records are available August 12, 1911,
to June 30, 1916. ’

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

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, 9.1
million gallons a day, or 14.1 second-feet, at 11.30 a. m. March 12 and
from 2 to 3 a. m. March 22 (gage height, 1.15 feet); minimum discharge,
1.1 million gallons a day, or 1.7 second-feet, at midnight December 20 (gage
height, —0.14 foot).

1916-1925: Maximum discharge recorded, 18 million gallons a day, or
28 second-feet, at 3 a. m. December 25, 1920 (gage height, 1.53 feet); mini-
mum discharge, no flow, occasionally, when water is shut out of ditch.

Diversions.—None.

REGULATION.—By head gates.

OBJECT OF sTATION.—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 December 20 and April 26.
The two rating curves used fairly well defined between 2 and 10 million
gallons a day. Operation of water-stage recorder satisfactory except for
three days in December. Daily discharge ascertained by applying to rating
table mean daily gage height determined from recorder graph by inspection
or, for days of considerable fluctuation, by averaging discharge for intervals
of day. Records fair.

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
southwestward for about 1 mile to a point near Olowalu where the water is used
for irrigation of sugar cane by Olowalu Co.
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Discharge measurements of Olowalu ditch near Olowalu, Maui, during the year

ending June 30, 1925
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HANAWI STREAM NEAR NAHIKU, MAUI

LocaTIoN.—200 feet above Koolau ditch intake and trail, 2 miles southwest of
Nahiku post office, 6% miles east of Upper Keanae, and 11% miles by road
and trail west of Hana.

RECORDS AVAILABLE.—January 9, 1914, to January 6, 1916, and November 1,
1921, to June 30, 1925.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTs.—Made from footbridge 100 feet above gage or by
wading.

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
605 million gallons a day, or 936 second-feet, at 8.45 a. m. October 16 (gage
height, 7.48 feet) ; minimum discharge, 1.8 million gallons a day, or 2.8 second-
feet, several hours July 5 and 6 (gage height, 0.27 foot).

1914-1916; 1921-1925: Maximum stage recorded, about 20 feet during
flood of January 18, 1916 (discharge not determined). Minimum discharge
recorded, 1.5 million gallons a day, or 2.3 second-feet for several hours
July 16, 17, 20, and 21, 1922 (gage height, 0.20 foot).

Drversions.—None above station.

ReauraTion.—None.

Ozs3ECT OF sTATION.—To determine amount of water diverted into Koolau ditch
in connection with Territorial water license to ditch company.

UriLizaTion.—Normal flowisdiverted into Koolau ditch forirrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined between 2 and 150 million gallons a day; extension above
150 million gallons a day uncertain. Operation of water-stage recorder satis-
factory except as indicated in footnote to daily-discharge table. Daily dis-
charge ascertained by applying torating table mean daily gage heights deter-
mined from recorder graph by inspection or, for days of considerable fluctuation,
by averaging discharge for intervals of day. Recordsgood for ordinary stages.
except for estimated periods, for which they are fair; high-stage records fair.

The following discharge measurements were made:

July 21, 1924: Gage height, 2.68 feet; discharge, 119 second-feet, or 76.9 million
gallons a day.

September 7, 1924: Gage height, 0.50 foot; discharge, 3.05 second-feet, or 1.97
million gallons a day.

Discharge, in million gallons a day, of Hanawi Stream near Nahiku, Maui, for the
year ending June 30, 1925

Day July | Aug. | Sept. | Oect. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
21| 62| 35| 35| 56| 2 } 28 21 & | 1B0O] 4
21| 7.2| 85| 31| 56| 87| * 21| 8 | 13.5| 4
21| 45| 34| 30| 57| 7.8 27 30| 2 88| 11
20| 91| 32| 30| 57| 7.0| 32 27| 2 7.8| 20
19| 68| 32| 27| 56| 64| 46|} 24| 21| 30 88| 13
Lol 451 32| 27| 53] 61| 65 20| 28 771 e
20| 38| 34| 29| 51| 56| 51 21| 73 72| 1.
29| 65| 31| 25| 49| 53| 66 20| 2 68| &
22| 84| 30| 42| 48| 50]102 1o| 2 7.3 &
20| 1220 29| 29| 44| 48] 62 21| 28 87| &
20] 10| 29| 37| 42| 46| 88 40| 32 71| 4
23| 62| 27| 32| 40| 4 51((°85%| 22| 10.7] 66| s
23| 48| 27| 33| a9| 83| 41 201 19.7] 64| 5
22| 41| 26| 28| 37| 50| 38 20| 150| 56{ 9
39| 41| 25| 28| 35| 45| 35 19 30 57| 19

ORHGT OOIONG O VW

a This figure includes Feb. 16-18 also.
63018—30 6
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Discharge, in million gallons a day, of Hanawi Stream near Nahiku, Maui, for the
year ending June 30, 1925—Continued

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

13.3 | 16.5 2.5 | 129 3.4 4.3 3.2 L9 57 5.3 7.3
7.0 17.1 2.5 7.1 3.2 4.0 3.1 1.9 | 141 6.4 6.3
6.5 9.6 2.4 9.1 3.1 19.2 | 42 11.6 7.2
4.8 6.4 2.3) 1.5 3.0 2.9 19.2| 22 9.2 8.2
21 5.0 2.2 6.5 1 59 2.8 73 14.0 6.2 5.6
20 . 55 5.0 2.4 9.6 | 306 2.7 | 100 12.0 5.6 4,9
10.2 4.5 2.2] 19.6 | 89 2.5 | 41 120 17.9 4.5
4.7 3.9 2.2 28 10.3 25| 10.1| 12.0 8.2 4.2
3.6 3.8 3.5| 51 7.3 2.8 3.0 2.4 59| 13.0 6.3 3.9
3.2 3.7( 10.7| 23 5.9 g . 2.3 4.8 12.0 5.3 3.8
3.2 3.8 | 148 7.7 5.1 2.2 b7 12.0 4.8 5.2
2.9 4.0 43 7.0 4.9 2.2 165 11.2 4.5 7.2
2.6 3.6 7.2 5.6 7.1 21| 75 10.3 5.8 4.7
3.1 3.7 5.0 6.4 881 | 0 |eemeae- 157 13.5 5.3 7.7

4.7 3.5 3.9 641 29 || i |ee-ooa- 96 10.3 5.0 4
3.5 3.6 |ocoooos F: 70 A O | IR | I T 15.2 |ooeoen 5.0 |ooo__.

Nore.—Braced figures give mean discharge for periods indicated; estimated by comparison with record
of Kapaula Stream near Nahiku, Maui.

Monthly discharge of Hanawi Stream near Nahiku, Maui, for the year ending
Juné 30, 1925

Discharge Total run-oft
Month Million ns a da

illion gallons y Second- | prim o
feet allon Acre-feet

. i (mean) | & S

Maximum | Minimum | Mean

July. o 55 19 5.91 9.14 183 562
A ] PR 17.1 3.5 6.35 9,82 197 604
September.._ . ___ ... 148 2.2 9.53 14.7 286 877
October. . e 129 2.5 12.2 18.9 379 1,160
3.0 20.6 319 617 1, 890
6. 41 9.92 199 610
10.7 16.6 331 1,020
4,60 7.12 129 395
28.3 43.8 876 2, 690
27.7 42.9 830 2, 650
7.53 1.7 233 716
9.46 14.6 284 871
12.4 19.2 4. 540 13, 900

KAPAULA STREAM NEAR NAHIKU, MAUI

LocatioNn.—150 feet above Koolau ditch intake, 300 feet above ditch trail, 214
miles southwest of Nahiku post office, and 6 miles east of Upper Keanae.

REecorps avaiLaBLE.—November 1, 1921, to June 30, 1925.

Gage.—Stevens continuous water-stage recorder.

DISCHARGE MEASUREMENTS.—Made by wading or from suspension footbridge at
gage.

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

EXTREMEs OF DISCHARGE.—Maximum discharge recorded during year, about
694 million gallons a day, or 1,070 second-feet, at 9.30 a. m. October 16
(gage-height, 7.29 feet); minimum discharge, 1.2 million gallons a day, or
1.9 second-feet, for several hours July 4-7, September 20-24, March 3, and
March 16-18 (gage height, 0.50 foot). .
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1921-1925: Maximum discharge from extension of rating curve, about
868 million gallons a day, or 1,340 second-feet, at 2.45 a. m. December 13,
1921 (gage height, 8.45 feet); minimum discharge, 0.9 million gallons a day,
or 1.4 second-feet for several hours July 15-18, 20, and 21, 1922 (gage
height, 0.45 foot).

DiversioNs.—None above station.

REGULATION.—None. .

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

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

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined between 1.5 and 30 million gallons a day; extension above 30 million
gallons a day uncertain. Operation of water-stage recorder satisfactory
except as indicated in footnote to daily-discharge table. discharge as-
certained by applying to rating table mean daily gage height determined
from recorder-graph by inspection or, for days of considerable fluctuation,
by averaging discharge for intervals of day. Records good for ordinary
stages except for estimated periods for which they are fair; high-stage records
only fair.

The following discharge measurements were made:

September 7, 1924: Gage height, 0.56 foot; discharge, 2.54 second-feet, or
1.64 million gallons a day.

April 4, 1925: Gage height, 1.41 feet; discharge, 35.8 second-feet, or 23.1
million gallons a day.

Discharge, in million gallons a day, of Kapaula Stream near Nahiku, Maui, for the
year ending June 30, 1925

Day July | Aug. ‘ Sept. | Oect. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1}
‘
L3 | 20 29| 24 L5| L4| L3| 39 140 3.1
1.4 1.8 24| 38| 21| 14| 1.3 2 13.6 2.8
1.4 16| 22| 31| L8| L4| 16| 154 6.1| 13.5
1.3 90| L8| 20| 27| 20| L4 L8| 182| 52| 35
1.3 - 7] L9| 24| 31| L4| 1.6 28 7.8 1Lo
|
12 | L7 L8| 23| 56| nL4| L4] 25 56| 7.4
1.3 | L8| L7| 22| 109! 14| 14| 76 5.4 4.3
1.6 | 17| 16{ 18| 21| 53 14] 14| 28 52| 3.5
1.6 | 16| 32| L8| 21| 73 6.5| L3| 25 58| 3.0
1.4 16| 200 17 20| 41 35 L4 38 9.8 2.9
7.0 '
L4 L6l 28| L8| L9| 107 49| 30| 4 5.8 2.7
1.4 | L5 23| L8| 83 44| 54| 18| 22 5.4 3.9
1.6 | L4| 22| L7| 70| 36| 32| L5| 22 5.1 3.4
1.6 | 14| L8| 17| 80| 34! 11.8| 14| 137 40| 101
4.0 L4| L7| 17| 26| 81| 49| 14| 40 41| 32
16.8 14109 L7| 22| 28| 29| 12| 69 4.1 5.4
6.0 14| 42| 17| 20| 24| 21| 12132 5.4 4.1
6.6 t4] 730 17| LO| 21| L8| 28 42 | 42| 48
4.2 I L4] 137| 16| L9} 20| L7| 32 | 28 8.7| 6.8
33 I 13| 62| 64 1.8 24| 17| 66 127 4.4 3.9
50 14| 13.3| 201 L7 27| L6| 90 29| 38| 31
10.8 13| 29 65 L7l 22| Le! 33 8.4 23 27
3.8 1.3 | 38 47| 16| 24| 15| 86| 75| 7.4 2.3
2.01 58 3.4 15| 22| L4| 41| 73| 47| 2.2
13.5| 26 27 15| 1.8| 14| 42| 69| 36| 22
2.6 | 139 49| 24| 15| 18| L4] 66 81| 31| =27
2.3 25 49| 22| 14| L6| 14|12 65! 29 6.1
50| 3.9| 48| L4| L7| 13| 62 59| 3.8| 36
3.0 54| 6.3 L4 L7 123 4.1 6.0
23| 49| 35 L4 L6 711 40| 52
[ ) R IO 3.5 | ... L4| sl 152 40 ...

NoTe.—Braced figures give mean discharge for periods indicated; estimated by comparison with record
of flow for Hanawi Stream near Nahiku, Maui.
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Monthly discharge of Kapaula Stream near Nahiku, Maus, fo'r the year ending
June 30, 1925

Discharge Total run-off
Month Million gallens a da
ont on ga v Second- Million
feet Acre-feet
| (mean) gallons
Maximum ‘ Minimum ' Mean
5. 59 8.65 173 532
5.44 8.42 169 517
7.56 1.7 227 696
October. ... 1.6 1L7 18.1 362 1,110
November 271 1.6 16.6 25.7 497 1,
December 33 14 3.89 6. 02 120 370
73 1.5 8.13 12.6 252 773
35 1.3 3,74 5.79 105 321
129 L2 2.9 38.5 72 2, 370
132 5.9 27.1 41.9 813 2,5
23 2.9 6. 58 10.2 204 6
52 2.2 9.30 14.4 279 856
The year. .o oo 271 .. p——— 10.9 16.9 3,970 12, 200

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, 1925. Gage readings
made by East Maui Irrigation Co. available January 1, 1912, to February
11, 1919.

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

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

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 41 million
gallons a day, or 63 second-feet, at 8.30 a. m. November 21 (gage height,
1.33 feet); minimum discharge, no flow from 12.45 p. m. September 26 to
9.30 a. m. September 27, when intake gates were closed.

1919-1925: Maximum discharge recorded, 47.8 million gallons a day, or
74.0 second-feet, in morning of September 3, 1919 (gage height, 1.48 feet);
minimum, no flow, oceasionally, when intake gates are closed.

Diversions.—None near station execept spillways.

ReauraTioN.—By gates at intervals.

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

UriLizatioN.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Weir rating curve
well defined. Operation of water-stage recorder satisfactory. Daily dis-
charge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of day. Records excellent.
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Koolau ditch, at elevation about 1,200 feet, diverts the ordinary flow of all
streams on the windward side of the crater of Haleakala between Makapipi and
Alo Streams, inclusive. The continuation of the ditch west of Alo Stream, called
Wailoa ditch, diverts the ordinary flow of all streams between Waikamoi and
Halehaku Streams, inclusive. The general course of the ditch is northwestward
along the side of Haleakala. The water is carried to a point near Paia where it is
distributed for the irrigation of sugar cane, the development of power, and for do-
mestic use on the plantations of Hawaiian Commercial & Sugar Co., and Maui
Agricultural Co. The system comprises about 18 miles of main ditch which has
a maximum carrying capacity of 145 million gallons a day; it is the most impor-
tant of the East Maui Irrigation Co.’s ditches. Koolau ditch proper is about
8 miles long and has a carrying capacity of about 100 million gallons a day.

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

Discharge, in million %llons a day, of Koolau ditch at Nahiku Weir, near Nahiku,
auz, for the year ending June 30, 1925

Day July ! Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
511 21 10.4 | 13.6 | 17.8] 34 8.4 9.0 6.8 30| 36 14.6
51 24 101} 1.6 17.1] 26 9.8 87 6.6 30| 36 14.2
49| 18.9 9.8 10.7| 16.4| 23 7.9 81 8.1 301 32 30
4.9 26 9.3 107 156 21 8.4 7.6 8.4 32| 28 36
4.7 | 26 9.0 9.8] 153 19.9 | 123 7.3 7.3 32| 32 34
471 19.9 8.7 9.5| 14.6] 20 16.6 7.1 6.8 32 28 30
4.7 | 16.4 8.7 9.5| 13.9| 18.9 | 14.3 6.8 6.8 34| 26 24
6.8 23 8.1 84| 13.6| 181 30 6.8 6.6 34| 2 21
59| 26 7.6 16.2| 13.6,| 17.4| 32 9.7 6.3 34| 26 18.9
49| 28 7.3| 1.3 12,6 | 16.0| 30 30 6.6 34| 29 17.1
49| 28 7.3| 150| 1L9| 150 24 20 13.6 34| 25 15.6
5.2 24 68| 123 | 11.3| 26 17.8 | 17.0 9.0 34 24 20
56| 19.6 68| 120 107 26 15.6 | 15.1 7.9 34| 23 18.1
54 16.7 6.6 9.8| 104 17.4| 150 | 22 7.3 34| 19.9 23

10.1 | 16.0 6.3 9.3( 10.1 15.3( 14.6( 17.8 6.8 34| 19.6 36
27 19.8 61| 32 9.5| 139 1291 129 6.6 34| 18.5 4
20 26 591 23 9.0 129 123 1L0O 6.3 36| 21 21
174§ 28 56| 28 87| 123 1.3 9.8 14.4 34| 34 22
14.2| A4 54| 28 8.4, 11.6| 1.0 9.0 25 34| 30 25
21 20 54| 21 17.0 | 1L0| 123 87| 32 34| 22 19.2
34 19,2 54| 26 38 10.7 | 12,6 8.4 | 32 34| 19.2 16.7
32 17.1 51| 29 34 10.1 | 12.0 7.9 32 36| 33 15.6
22 15.3 51| 34 28 9.5 126 7.9 30 34 28 14.6
17.4 | 13.9 89| 36 22 9.0 123 7.3 A4 34 13.9
14.6 | 1229 | 26 34 18.5 87| 1.3 7.1] 19.6 34| 19.2 129
13.6 | 129 17.1| 28 17.1 8.4 | 10.7 7.1 32 341 17.1 16.4
123 129 19.1| 24 15.3 7.9 101 7.1 | 32 32| 15.6 23
1.3 | 11.6 | 28 21 19.4 7.6 | 10.7 6.8 32 32| 17.1 34
1.3 1.6 | 21 22 24 7.1 107 [ .. 32 34| 16.7 28
175 | 1L0| 16.4| 22 31 6.6 9.8 | ... 32 3] 17.1 36
146 | 10.7 |._..__. 19.2 (... 6.8 9.8 |eeeas 30 |- 17.4 |-

Monthly discharge of Koolau ditch at Nahiku Weir, near Nahiku, Maui, for the
year ending June 30, 1925

Discharge Total run-off
Month Million gallons a day Second- e :
feet Mﬁlégg Acre-feet
Maximum | Minimum | Mean | (mean) |

34 4.7 12.4 19.2 383 1,180
28 11.0 19.4 30.0 600 1,840
28 5.1 10.1 15.6 303 931
36 8.4 19.3 29.9 597 1,830
38 8.4 16.8 26.0 505 1, 550
34 6.6 15.1 23.4 468 1,440
32 7.9 14.1 21.8 439 1, 350
30 6.8 10.9 16.9 3
32 6.3 17.0 26.3 527 1, 620

36 30 33.4 51.7 1, 000 3,
36 15.6 24.5 37.9 759 2,330
36 12.9 22.5 34.8 675 2,070
38 4.7 18.0 27.9 6,560‘ 20, 200
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WAIOHUE STREAM NEAR NAHIKU, MAUI

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

REcorDs AVAILABLE.—October 9, 1921, to June 30, 1925.

Gaae.—Stevens continuous water-stage recorder.

D1sCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—OQOne channel at all stages; straight for 150 feet above
station and curving to left just below. Banks covered with brush and sub-
ject to overflow at high stages. Control for low stages is solid rock ledge;
may scour at ends during high stages.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about 495
million gallons a day, or 766 second-feet, at 10.15 a. m. October 16 (gage
height, 5.30 feet); minimum discharge, 2.3 million gallons a day, or 3.6
second-feet, at 5.30 p. m. July 7 (gage height, 0.62 foot).

1921-1925: Maximum discharge recorded, about 630 million gallons a day,
or 975 second-feet, at 3 a. m. December 13, 1921 (gage height, 6.23 feet);
minimum discharge, 1.9 million gallons a day, or 2.9 second-feet, for several
hours July 15-23, 1922 (gage height, 0.55 foot).

Diversions.—None above station.

REeGULATION.—NoODne.

OsBJsECT 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 permanent during year. Rating curve well
defined between 2.5 and 30 million gallons a day; extension above 30 million
gallons a day uncertain. Operation of water-stage recorder satisfactory
except as indicated in footnote to daily-discharge table. Daily discharge
ascertained by applying to rating table mean daily gage height determined
from recorder graph by inspection or, for days of considerable fluctuation,
by averaging discharge for intervals of day. Records good except for esti-
mated periods and high stages, for which they are fair.

Discharge measurements of Waiohue Stream near Nahiku, Maui, during the year
ending June 30, 1925

Discharge
D hGaghet
ate . eig) .y

(foet) | Secona- | Milion

feet 2 day
101 10.1 6. 53

1.36 26.4 17.1

1.42 27.8 18.0
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year ending June 30, 1925

Discharge, in million gallons a day, of Waiohue Stream near Nahiku, Maut, for the
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WEST KOPILIULA STREAM NEAR KEANAE, MAUI

LocaTioN.—600 feet above Koolau ditch crossing and highway bridge, 4% miles
by trail east of Upper Keanae, and 7 miles east of Keanae post office.

RECORDS AVAILABLE.—January 3, 1914, to September 17, 1917, and October 1,
1921, to June 30, 1925.

Gaae.—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. o

CHANNEL AND CoNTROL.—Channel at gage is pool at foot of falls but is straight
for 200 feet below gage and divided above. 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, about
1,390 million gallons a day, or 2,150 second-feet, at 8 a. m. October 16 (gage
height, 7.03 feet); minimum discharge 1.9 million gallons a day, or 2.9
second feet, several hours July 5 and 11 (gage height, 1.23 feet).

1914-1917; 1921-1925: Maximum discharge recorded, about 2,000 million
gallons a day, or 3,090 second-feet, at 5.30 a. m. January 18, 1916 (gage
height, 9.25 feet); minimum discharge, 0.6 million gallons a day, or 0.8
second-foot, September 15-17, 1917 (gage height, 0.6 foot).

Diversions.—None.

RecuLaTiON.—None.

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

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

Accuracy.—Stage-discharge relation changed, presumably, at time of flood
March 27. Two rating curves used fairly well defined between 2 and 700
million gallons a day; extension above 700 million gallons a day uncertain.
Operation of water-stage recorder satisfactory except as indicated in footnote
to daily-discharge table. Daily discharge ascertained by applying to rating
table mean daily gage height determined from recorder graph by inspection
or, for days of considerable fluctuation, by averaging discharge for infervals of
day. Records good except for estimated periods and high stages, for which
they are fair.

Discharge measurements of West Kopiliula Stream near Keanae, Maui, during the
year ending June 30, 1925

Discharge
Gage
Date height Miliion
(feet) Second- Al
feet | 83008
a day
July 2. : } Le8| 209 13.5
et 8 e mma i — e mmm 1.39 4,49 2.90
B L T S 1.40 4.81 3.11
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Discharge, in million gallons a day, of West Kopiliula Stream near Keanae, Maut, for
the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
2.1 8.6 3.5 3.7 5.4 } 3.9 3.0 29{ 81 16.0 6.3
2.1 8.0 34|, 3.4 5.0 [r 18 . 3.0 2.9 | 60 15.7 6.5
2.2 5.4 3.2 3.2 4.7 3.1 2.9 4.5 | A4 9.0 17.9
20| 123 3.0 3.6 4.4 3.9 2.8 38| A4 8.5 42
1.9 6.7 2.9 3.2 4.1 5.2 2.8 3.0 38 11.0 15.2
2.1 4.6 3.1 3.2 3.9 4.2 8.7 2.7 2.7 38 8.8 1.7
22 42 3.4 .2 87 d 12.3 2.8 133 8.1 8.3
3.3 9.1 3.9 2.9 3.7 135 2.6 38 85 7.2
2.3 | 1L3 2.9 3.6 3.7 210 27| 27 9.0 7.0
21| 154 2.7 3.0 3.4 109 3.5| 48 13.1 6.3
20| 17.8 2.7 3.7 3.2 25 6.1| & 9.6 5.7
2.8 8.5 2.6 3.2 9.8 3.1| 28 9.4 7.6
2.9 6.0 2.6 3.1 7.5 11 29| 29 8.8 7.2
2.6 50 2.6 2.8 14 5.9 2.6 | 19.9 7.4 17.0
7.8 5.6 2.5 3.9 3.1 53 2.6 | 50 8.3 42
21 41 2.5 | 244 4.8 2.5 | 109 7.5 10.7
T 37 25| 10.7 4.6 2.6 | 243 9.6 8.8
1.71 151 2.4 9.6 4.2 49 80 18.0 10.6
6.1 7.7 24| 19.9 4.7 53 42 12.7 1.9
53 6.2 2.4 1.3 5.3 3.8 | 157 19.9 81 7.5
90 6.4 2.6 19.9 120 4.7 3.6 | 180 15.6- 7.7 7.0
18.9 5.2 23| 43 4.6 3.4| 60 12.8} 30 6.3
6.7 4.8 2.3 65 3.4 4.7 3.5 13.8| 1L3{ 122 6.0
4.4 4.7 4,31 98 - 4.2 3.4 81| 10.4 9.0 5.7
3.9 4.3 | 14.5| 46 3.8 3.2 7.2 9.4 7.5 5.3
.............. 3.7 4.6 | 267 12.0 3.7 3.1 109 10. 1 7.0 9.6
i 34 47| 61 9.0 3.5 3.0 311 8.3 6.8 1.8
|l 32 3.9 9.6 7.1 9.0 3.7 2.9 1 147 83| 10.2 52
| 43 4.0 5.8 8.5 3.6 13.0 7.9 12.4
7 3.7 4.8 7.3 3.3 9.2 7.7 69
.............. 4.7 3.6 feeeeae] 6.2 |o-. 3.1 PRI S A 15 R

NorE.—Braced figures give mean dlschatge for periodd indicated; estimated from comparison with
records of East Wailuaiki Stream near Keanae, Maui.

Monihly discharge of West Kopiliula Stream near Keanae, Maus, for the year ending
June 30, 1925 .

Discharge Total run-oft
* Month Million gallons a day :
Second- :
oot Bg’;l]]}(’]g’; Acre-feet
Maximum | Minimum | Mean | (eaD)
9.38 4.5 291 892
9.21 14.2 285 876
14. 4 22.3 431 1,320
215 33.3 667 2, 050
31.7 49.0 952 2,920
7.05 10.9 218 670
19.8 30.6 615 1,8%0
6.79 10.5 190 3
52.3 80.9 1,620 4,970
43.1 66.7 1,290 3, 970
10.3 15.9 320
14.8 22.9 442 1, 360
20.1 ‘ 81.1| 7,330 | 22,500

EAST WAILUATKY STREAM NEAR KEANAE, MAUI

LocaTioNn.—1,000 feet above Koolau ditch crossing and trail, 3% miles east of
Upper Keanae, and 6% miles east of Keanae post office.

RECORDS AVAILABLE.—December 21, 1913, to October 23, 1917, and July 1
1922, to June 30, 1925. Fragmentary unpublished record October 21, 1921
to June 30, 1922.
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Gaae.—Stevens continuous water-stage recorder; used at both old and new sta-
tions 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 bank sloping and may be subject to overflow at
extremely high stages. Control composed of boulders; shifts occasionally.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 1,120
million gallons a day, or 1,730 second-feet, at 9 a. m. October 16 (gage height,
7.67 feet); minimum discharge, 2.7 million gallons a day, or 4.2 second-feet,
from 9 p. m. March 8 to 6 a. m. March 9 (gage height, 0.48 foot).

1913-1917; 1922-1925; Maximum discharge recorded, from extension of
rating curve, 1,900 million gallons a day, or 2,940 second-feet, at 8 a. m.
January 18, 1916 (gage height, 8.35 feet); minimum discharge, 1.0 million
gallons a 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 are available for
determining the crest discharge.

Diversions.—None above station.

ReguLaTION.—None.

OBjecT OF sTATION.—To determing amount of water diverted mto Koolau ditch
in connection with Territorial water license to ditch company.

Urinizarion.—Ordinary flow is diverted into Koolau diteh for irrigation of sugar
cane.

ACCURACY —~Stage-discharge relation changed, presumably at time of flood Octo-
ber 16. Two rating curves used fairly well defined below 150 million gallons
a day; extension above uncertain. Operation of water-stage recorder satis-
factory. Daily discharge ascertained by applying to rating table mean daily
gage height determined from recorder graph by inspection or, for days of
considerable fluctuation, by averaging discharge for intervals of day.
Records good except for high stages, for which they are fair.

Discharge measurements of East Wailuaiki Stream near Keanae, Maui, during the
year ending June 30, 1925

Discharge Discharge
Dat hG?ghet Dat hG'a%lBt
ate eig s ate eig s

(feet) | Second- | Million (feet) | Second- | Million

feet galions feet galons

a day a day
3.20 164 106 Jan | S 0.62 3.98 2.57

.61 5.55 3. 59 2,23 47.3 30.6

.62 4.71 3.04 2.86 | 114 3.7
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Discharge, in million gallons a day, of East Wailuaiki Stream near Keanae, Maui, for
the year ending June 30 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
2.8 | 12.2 4.2 4.1 57| 41 4.0 3.2 2.9 | 56 15.3 6.7
2.7 11.9 4.0 3.7 5.3 7.8 5.0 3.1 3.0 50 15.9 6.7
2.8 7.4 3.8 3.4 4.8 6.3 3.5 3.0 4.9 | 19.0 9.8 18.8
2.6 | 18.3 3.6 3.8 4.6 5.4 4.5 3.0 4.4 21 9.2 44
26| 10.4 3.5 3.3 4.3 4.9 6.1 2.9 3.2 30 12.2 16.0
7 6.6 3.6 3.2 4.2 4.6 9.6 2.9 2.9 27 9.8 11.8
2.8 5.8 4.2 3.2 4.0 4.4 13.4 2.9 2.9 1121 9.1 9.1
4.3 13.2| 8.5 2.9 4.0 4.2 | 111 2.9 2.8 28 89 7.9
3.2 16.4 3.3 3.4 4.0 4.0 | 173 10.1 2,91 23 9.8 7.5
27| 20 3.1 3.0 3.6 3.9| 89 50 3.9 34 13.3 6.8
2.6 23 3.1 3.8 3.5 3.8 | 18.5 9.7 8.0 | 46 11.0 6.4
3.5 | 10.4 3.0 3.3 3.4 | 54 9.1 19.8 3.7| 2t 9.8 8.2
4.7 7.2 2.9 3.3 331 24 7.2 7.8 3.11 21 9.1 7.6
3.5 6.3 2.9 2.9 3.2 7.1 6.1| 32 3.0 15.0 7.9 21

11.7 7.1 2.8 3.5 3.1 5.1 6.2 12.2 2.9 41 8.5 40
28 37 2.7 1198 3.0 4.3 5.1 6.8 2.8 92 7.9 10.4
10.6 | 63 291 1.9 3.0 4.0 4.7 5.0 2.9 | 221 9.8 9.1
16.3 | 19.8 27 10.2 2.9 3.8 4.3 4.3 | 58 63 17.8 10.8
7.9 9.9 261 21 2.9 3.8 5.2 3.8 41 30 13.5 12.0
53 7.9 2.8 9.8 91 3.5 5.5 3.5 134 16.0 9.1 7.9
77 7.6 3.0 23 482 4.1 5.4 3.3 | 142 13.3 8.5 7.2
23 6.4 2.6 38 130 3.7 4.7 3.2 62 1.8 | 35 6.8
81 5.7 26| 52 12.3 3.3 5.2 3.2 149 10.4| 12.6 6.3
5.9 5.5 49| 89 7.8 3.2 4.6 3.2 9.1 9.8 9.8 5.8
5.0 511 21 39 6.2 3.0 3.9 3.0 7.9 9.1 8.5 5.5
4.8 5.5 | 235 11.8 5.4 3.0 3.7 30| 9 9.8 7.9 11.0
4.2 5.6 9.1 4.8 3.0 3.5 2.9 | 249 8.5 7.6 12.7
3.8 4.6 7.2 6.9 2.9 4.0 2.9 | 138 7.9 10.6 54
5.1 4.6 8.2 10.2 2.9 3.8 _-| 207 13.8 8.5 1.7
11.3 4.2 7.4 4 2.8 3.4 129 9.1 7.9 Tp
6.7 4.1 6.3 |- 2.9 3.3 | 28 |eeooo- 7.6 |- L

Monthly discharge of East Wazluaiki Stream near Keanae, Maui, for the year ending
June 30, 1925

Discharge Total run-off
Month Million gallons a day
Second- | piiion
I feet gallons Acre-feet
Maximum | Minimum | Mean (mean)
I
July. ... 77 2.6 10.5 16.2 326 1,000
Augast. . oo 63 4.1 12.0 18.6 373 1,140
September..________________.__ 235 2.6 14.0 21.7 420 1,290
October____________._____.____. 198 2.9 19,1 20.6 593 1,820
November - ..o 482 2.9 29.1 45.0 873 2,
December_._._ ... ____. 54 2.8 7.57 11.7 235 720
January_ . ... 173 3.3 17.3 26.8 536 1, 650
February. 50 2.9 7.63 11.8 214 656
March_. 249 2.8 44.2 68.4 1,870 4,210
April 221 7.9 36.0 55.7 1, 080 3,310
May._ 35 7.6 11.0 17.0 342 1,050
JUN€ oo 70 5.5 15.3 23.7 460 1,410
The Year-. oo oooeeeeeeeeee o 482 2.6 | 8.7 28.9 6,820 20, 900
1

WEST WAILUAIKI STREAM NEAR KEANAE, MAUI

LocaTion.—500 feet above XKoolau ditch crossing and trail bridge, 3 miles east
of Upper Keanae, and 5% miles east of Keanae post office.

RECORDs AvalLABLE.—January 1, 1914, to October 22, 1917, and November 1,
1921, to June 30, 1925.

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

DiscHARGE MEASUREMENTS.—Made from suspension footbridge 90 feet below
station or by wading.

CHANNEL AND coNTRoL.—Gage on a pool at base of a fall. Control at outlet
of pool composed of boulders and rock ledge; permanent. Banks are nearly
vertical rock walls; not subject to overflow.
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BEXTREMES OF DISCHARGE.—Maximum discharge recorded durinrg year, about
2,560 million gallons a day, or 3,960 second-feet, at 10.15 a. m. October 16
(gage height, 10.46 feet); minimum discharge, 1.2 million gallons a day, or
1.9 second-feet, several hours July 5 and 6 (gage height, 0.54 foot).

1914-1917; 1921-1925: Maximum discharge recorded, estimated 4,500
million gallons a day, or 6,960 second-feet, at 1.45 p. m. January 14, 1923
(gage height from floodmarks, about 13.5 feet); minimum discharge, 0.3
million gallons a day, or 0.45 second-foot, from noon to 1 p. m. July 26,
1922 (gage height, 0.44 foot).

Diversrons.—None above station.

REecuraTioNn.—None.

OBsect oF sTATION.—To0 determine amount of water diverted into Koolau
ditch in connection with Territorial water license to ditch company.

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

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined below 500 million gallons a day; extension above this
quantity uncertain. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of day. Records fair for
ordinary stages; high-stage records poor.

The following discharge measurements were made: .

September 8, 1924: Gage height, 0.78 foot; discharge, 5.19 second-feet, or
3.35 million gallons a day.

April 3, 1925: Gage height, 1.82 feet; discharge, 47.5 second-feet, or 30.7
million gallons a day.

Discharge, in million gallons a day, of West Wailuaiki Stream near Keanae, M aus,
for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
L8| 12.3 4.2 5.4 6.0 61 4.4 3.1 27 91 17.7 6.4
18| 129 4.1 4.6 5.4 | 10.8 5.1 2.9 2.9 | 67 17.2 6.2
1.8 8.8 3.9 4.1 5.0 7.9 3.7 2.9 501 26 9.6 19.6
1L4| 168 3.5 4.3 4.6 6.4 4.4 2.7 5.4 25 9.0 51
L3 | 1.3 3.4 3.9 4.4 5.8 6.0 2.6 3.4| 45 12.2 19.4
17 7.4 3.6 3.5 4.1 53| 1L9 2.4 2.6 | 41 9.4 14.2
L7 6.5 5.3 3.6 3.9 4.9 | 22 2.4 2.5 | 166 8.4 9.6
3.71{ 13.8 3.9 2.9 3.7 4.5 | 168 2.5 2.2 42 8.6 7.9
25| 18.3 3.3 3.4 3.9 4.1 | 277 13.5 2.6 | 34 9.6 7.3
1.8} 250 2.9 3.1 3.5 4.1 133 68 3.8 48 17.1 6.2
L8| 31 2.9 4.1 3.3 3.9| 26 14.2 7.9 67 12,1 57
3.4 | 13.8 2.6 3.5 3.1 75 12.6 | 5 4.0 34 10.0 7.6
5.6 9.0 2.5 3.5 291 35 9.2 10.5 29| 32 10.0 7.6
4.4 7.3 2.4 2.8 2.8 9.4 7.4 87 241 21 8.1 22

15.4 7.9 2.2 3.5 2.7 6.1 8.8 18.8 2.4 | 54 9.4 54
30 47 2,0 | 439 2.6 5.1 6.4 9.6 2.2 | 133 8.4 13.8
12,5} 56 2.2 185 2.5 4.5 5.8 6.7 2.8 | 402 1.3 10. 0
23 20 19| 12,8 2.4 4.1 5.1 5.5 1 107 87 22 12.6
10.5 | 12,0 17| 28 2.2 40 6.2 48] 55 42 14.9 15,6
85 9.2 1.9 | 1L9 177 3.6 6.6 4.2 1217 21 9.6 11.6
105 9.0 2.9 34 1,180 4.2 6.4 3.9 | 234 15.9 9.6 9.2
30 7.4 2.2| 48 219 3.9 53 3.6 | 106 12,8 | 43 7.0
10.6 6.4 1.8 76 18.8 3.4 6.0 45| 21 1.1 | 17.9 6.2
7.6 6.1 3.3 | 127 10.8 3.1 5.3 3.6 1L7 9.6 1.5 5.4
6.4 57| 24 65 8.1 2.9 4.5 3.1} 10.1 8.2 8.8 51
5.8 6.1 | 488 17.0 6.8 2.7 4.2 2.9 | 142 8.8 7.9 1.3
5.1 6.1 120 12.2 6.0 2.8 3.9 2.8 | 485 7.3 7.6 15.2
4.6 50| 16.2 8.8 8.9 2.5 4.5 2.6 | 207 7.0 | 123 68
6.1 4.9 9.4 9.4 13.6 2.4 4.4 -| 487 15.9 | +9.0 16.9
17.0 4.4 6.5 8.2 55 2.2 3.7 170 9.0 7.8 86
9.4 4.2\ .. 6.8 | ooeeoo 2.5 3.5 feemeeae 42 7.4
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Monthly discharge of West Wailuaiki¥Stream near Keanae, Maui, for the year
ending’June 30, 1925

Discharge Total run-off
Month ini 1 .
on Million gallons a day Second- Million
feet ‘callons Acre-feet
Maximum | Minimum | Mesn | (meaD)

105 1.3 13.5 20.9 418 1,280

56 4.2 13.3 20. 6 411 1,260

488 1.7 24.5 37.9 735 2, 260

439 2.8 3L6 48.9 979 3,000

1, 180 2.2 50.1 91.4 1,770 5,440

75 2.2 9.61 14.9 208 914

277 3.5 25,2 39.0 781 2, 400

68 2.4 10.6 16.4 296 909

485 2.2 74.3 115 2,300 7,070

402 7.0 52.8 8L7 [ 1,580 4, 860

43" 7.4 12.2 18.9 377 1, 160

86 5.1 18.0 27.9 539 1, 650

1, 180 1.3 28.7 4.4 10, 500 32, 200

EAST WAILUANUI STREAM NEAR KEANAE, MAUI

LocaTioNn.—125 feet above Koolau ditch intake, 250 feet above trail, 2} miles
east of Upper Keanae, and 5 miles east of Keanae post office.

REcorps AvaiLaBLE.—November 23, 1921, to June 30, 1925. For station 500
feet upstream, January 1, 1914, to October 24, 1917.

Gaoe.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTs.—Made by wading just above ditch intake 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; permanent.

EXTREMES OF DIsCHARGE.—Maximum discharge recorded during year, about
1,050 million gallons a day, or 1,620 second-feet, at 4 p. m. February 12
-(gage height, 6.96 feet); minimum discharge, 0.4 million gallons a day, or
0.6 second-foot, several hours July 4-7 and September 19-23 (gage height,
0.33 foot).

1921-1925: Maximum discharge recorded, that of February 12, 1924;
minimum discharge, 0.2 million gallons a day, or 0.3 second-foot, several
hours July 16, 17, 20, and 21, 1922 (gage height, 0.30 foot).

Drverstons.—None above station.

REGULATION.—None.

OBJECT OF sTATION.—To0 determine amount of water diverted into ditch in con-

_nection with territorial water license to ditch company.

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

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well ‘defined below 20 million gallons a day; extension above this
quantity uncertain. Operation of water-stage recorder satisfactory. Daily
discharge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of day: Records good for
ordinary stages; high-stage records poor.

The following discharge measurements were made:
September 8, 1924: Gage height, 0.41 foot; discharge, 1.55 second-feet, or

1 million gallons a day.

May 23, 1925: Gage height, 0.63 foot; discharge, 7.03 second-feet, or 4.54
million gallons a day.
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Discharge, in million gallons a day, of East Wailuanut Stream near Keanae, Mauz,

for the year ending June 30, 1925

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

) 0.6 5.1 1.2 1.6 20} 13.4 12 Lo 0.8 8.7 7.5 2.1
.5 4.6 1.2 1.3 1.9 2.8 19 1.0 7 6.7 6.3 2.1
.7 2.8 1.1 13 17 2.3 L1 L0 L7 2.7 2.3 13.3

.5 9.2 1.0 L6 1.6 2.0 L6 L0 1.3 7.6 3.1 28
.5 4.6 .9 1.2 1.4 1.8. 2.1 .9 .81 10.5 5.2 9.0
.6 2.6 1.0 L1 1.4 L6 3.3 .8 .8 5.8 3.3 6.0
.6 2.3 1.3 L1 1.3 1.6 2.9 .8 .31 30 2.8 3.5
L7l 12,0 L1 .9 1.3 1.3 | 1L4 .9 .7 7.2 2.7 3.0
.9 7.4 1.0 L2 1.2 1.3 8.2 6.6 .8 7.2 2.8 2.6
.6 7.0 .9 10 1.0 12| L2} 25 1.6 9.0, 41 2.3
D S, .5 6.3 .9 1.4 1.0 L2 4.6 4.1 5.4 14.8 2.4 2.0
12 . .2 3.1 .8 L2| LO| 80| 28| 40 1.6 66| 24 3.0
| S 14| 24 8| L2| 1o} 28] 23| 66} L1| 60| 22 2.9
Moo . 1.2 2.1 .8 L0 1.0 1.6 1.9 8.2 L0 4.0 18 9.6
| S, 3.6 2.6 W7 1.4 L0 1.4 3.8 4.1 .9 1.7 L8 17.3
16 oo 13.9 5.0 6| 49 .9 1.3 2.0 2.3 .8 18.3 18 3.8
by (. 4.4 7.9 T 3.0 .8 1.3 1.9 2.0 .9 44 2.8 3.1
18 . 4.3 8.6 .6 6.4 .8 1.2 1.7 1.8 35 1.9 8.6 4.4
19 2.4 (. 40 5| 87 .81 L1 19! 14l 71| 56! 60 4.5
20 . 20 2.6 .6 4.1} 60 1.0 2.1 L3 12.1 3.6 2.4 2.8
21l 18.3 2.4 .8 5.7 211 1.1 1.9 1.2} 41 2.8 2.4 2.4
22 .. 7.2 2.0 .6 179 | 25 .9 1.8 L1y} 17.9 2.3 14.8 2.1
23 el 2.6 L9 .5 19.6 3.5 .9 2.0 L0 56 2.0 4.7 2.0
b S, 2.0 1.8 1.5 31 2.6 .9 L9 .9 2.9 18 3.1 L9
26 .. 1.9 L7 85| 12.8 2.1 .8 1.6 .8 2.4 L6 2.6 L8
1.8 L7 4.0 1.8 .8 1.4 .81 14.0 L9 2.4 5.2
1.6 1.8 3.3 L7 .8 1.3 .8 | 42 1.3 2.3 5.0

1.4 1.4 2.6 2.7 .8 1.6 .8 24 L3 3.3 23
2.2 1.4 3.3 3.5 .8 L4 ... 40 4,2 2.5 4,2

3.4 12 2.8 18.0 .7 L2 ... 32 1.8 2.4 34
21| L2 2.3 .. 8| L2l .- 6.3 |-oemnn 2.6 |ocemen
Monthly discharge of East Wailuanui Stream near Keanae, Maui, for the year ending

June 30, 1925
Discharge Total run-oft
Million gallons a day
Midion
galions Acrg-feet
Maximum | Minimum | Mean

0.5 3.37 5.21 104 321
12.0 1.2 3.89 6.02 121 370
83 .6 4,49 6.95 135 413
49 .9 6.29 9.73 195 598
211 .8 11.8 18.3 355 1, 090
13.4 7 1.92 2.97 59.5 . 183
11. 4 1.1 2.81 4,35 87.2 268
40 .8 4.22 6. 53 118 363
42 W7 9.81 15.2 304 933
4 1.3 8.10 12.5 243 745
14.8 L8 3.72 5.76 115 354
34 1.8 6.90 10.7 207 635
211 .5 5,60 8.66 | 2,040 6,270

WEST WAILUANUI STREAM NEAR KEANAE, MAUI

Locarion.—150 feet above Koolau ditch crossing and intake, 2 miles east of

Upper Keanae, and 4% miles east of Keanae post office.

RECORDS AVAILABLE.—July 1, 1922, to June 30, 1925; December 19, 1913, to

October 22, 1917, at point about 100 feet downstream.

1922, to June, 1925, are in this paper.

Records for July,
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Gaae.—Stevens continuous water-stage recorder.

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

CHANNEL AND conTROL—One channel at low and medium stages and two at
high stages. Straight for about 75 feet ahove and 150 feet below gage.
Stream is a series of falls and is boulder strewn; left bank high, right bank is
overflowed at high stages. Control is a broad-crested, concrete structure
roughly parabolic in shape; subject to shift owing to wear.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 705 mil-
lion gallons a day, or 1,090 second-feet, at 8.30 a. m. October 16 (gage
height, 5.58 feet); minimum discharge, 0.3 million gallons a day, or 0.5
second-foot, for several hours July 4-6.

1922-1925: Maximum discharge recorded, 1,220 million gallons a day, or
1,890 second-feet, at 2.30 p. m. January 14, 1923 (gage height, 7.70 feet);
minimum discharge, 0.2 million gallons a day, or 0.3 second-foot, for several
hours July 16-21, 1922 (gage height, 0.50 foot).

Diversrons.—None.

Reaurarion.—None.

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

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

Accuracy.—Stage-discharge relation changed several times July 10, 1922, to
January 14, 1923, and shifting-control method was used. Another change
occurred at time of flood March 30, 1925. Two rating curves used are fairly
well defined below 100 million gallons a day; extension above this quantity
uncertain. Operation of water-stage recorder satisfactory except as indi-
cated in footnote to daily-discharge tables. Daily discharge ascertained by
applying to rating table mean daily gage heights determined from recorder
graph by inspection or, for days of considerable fluctuation, by averaging
discharge for intervals of day. Records doubtful July 10, 1922, to January
14, 1923, when shifting-control method was used; subsequent records are
good for ordinary stages except for estimated periods, for which they are
fair; high-stage records poor.

Discharge measurements of West Wailuanui Stream near Keanae, Maui, during the
years ending June 30, 1923-1925

Discharge Discharge
Dat hGa.%]et Dat: hG'aégl?t
ate eig] . ate Lt S
(feet) | Second- | Million (fest) | Second- | Million
oot gallons foot gallons
a day a day
1922
Julty10._.__.__.___. 0. 54 0.6 0.4 0.95 7.8 5.1
Sept. 18_ ... 1.06 7.3 4.7 .91 6.1 3.9
.64 1.1 .7
1923 1.10 14.4 9.31
Jan. 10._. .90 4.4 2.8 .64 2.51 1. 62
Apr. 12_. - .93 6.5 4.2
July 2. - .70 1.85 1.2
Oet.2 ... .. ... .62 1.3 .85 1.16 14.9 9.63
1.02 12.6 8. 14
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Discharge, tn million gallons a day, of West Wailuanui Stream near Keanae, Maut,
for the years ending June 30, 1923-19256—Continued

Day July Sept. | Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.4 3.7 1.0 0.8 1.1 1.2 3.3 0.7 0.6 18.1 5.5
.4 3.3 1.2 .8 1.1 1.1 3.5 .7 7] 62 50
1.3 8.3 .8 .6 1.1 L0 78 .7 7] 23 50
7 8.4 .8 .8 1.0 1.0 126 6.6 7] 151 5.6
5 9.8 .8 .6 .9 .91 65 26 16| 19.9 6.8
.4 9.2 .8 1.1 .9 .8 | 14.6 5.4 5.7 26 5.5
.9 51 7 .9 9| 34 59| 24 1.4 16.1 5.2
1.2 3.6 .6 .8 9| 1687 3.7 5.4 1.0 151 5.0
.8 2.9 B .6 .8 3.3 2.6 8.9 .8 1.1 4.0
3.2 3.6 .5 1.1 .8 1.6 4.6 6.3 71 19.0 4.2
12.3 | 10.7 .5 | 150 .7 1.2 2.3 2.9 8| 40 3.8
4.6 | 18.0 .6 9.7 W7 1.0 2.1 2.2 .9 | 137 5.5
5.4 9.2 .6 7.8 .6 1.0 1.6 1.6 28 46 30 10
2.9 5.7 .51 10.3 .6 .9 2.1 L2] 122 25 9.1
34 3.7 .5 3.9| 68 .8 2.2 1.2} 8 13.1 5.0
48 3.6 7 8.0 | 340 1.0 1.8 12| 8 8.8 4.6
15.4 2.8 .5 19.7 | 87 .7 1.6 12| 87 7.8 17.9
5.0 2.5 .51 30 10.6 .8 L9 L1 9,6 6.8
3.4 2.3 4| 51 4.6 W7 1.6 1.1 52 50
2.8 2.2 L5 28 2.8 .7 1.2 1.0 3.7 4.6
2.5 2.6 7.7 2.1 .7 L1 8| 46 4.6 4.4
2.2 3.1 5.0 1.6 .6 1.0 8171 3.2 g
2.2 2.8 3.6 2.9 .6 1.2 .6 99 3.2
4.0 3.4 3.9 3.7 .6 1.2 7.7
6.9 2.9 3.3 17.2 .6 1.1 4.0
39| 33 2.3 | 7 [ 25 SN . S SRUION | R M
No1E.—Btaced fi give mean discharge for periods indicated; estimated by comparison with record

of flow for East W

uanui Stream near Keanae, Maui.

Monthly discharge of West Wailuanui Stream near Keanae, Maui, for the years

ending June 30, 1923-1925

Discharge Total run-off
Month Million gallons a day
feet guilﬁonsan A cre-feet
Masimum | Minimum | Mean | (meaR)
1922-23
July. 1.2 0.26 0.39 7.7 2%
August, 8.5 0.2 1.58 2.44 49,1 151
- 45 .3 4.27 6.61 128 393
tob [ S O, 5.17 8.00 160 492
November. 62 1.0 1.8 18.3 355 1,090
December. - 2. .3 .74 1.14 22.8 70
January. 307 4 47.5 73.5 | 1,470 4,510
February... 41 .9 5. 53 8. 56 1556 475
Mareh.. .. - 124 1.4 15.2 . 28.5 472 1,450
APl e 95 2.5 12.6 19.5 378 1,160
ay 13.6 1.3 3.92 6.07 | 121 873
L3 T 6.4 11 2.48 3.8 74.3
The year. 807  |eermceean 9.30 14.4 | 3,400 10, 400
1923-24
July. 54 1.2 6.18 9. 56 192 588
August. 31 .8 3.35 5.18 104 + 318
September.. ... oo 99 .6 7.10 1L0 213
October. 166 .3 14.3, 22.1 444 1,360
IS 1117 R, 90 .8 8.67 13.4 260 798
December. 157 .8 28,8 44.6 892 2,740
January. 8.8 .7 2,38 3. 68 73.8
February... 253 .4 25.6 39.6 742 2,280
March 17.8 L0 4.40 6.81 136 419
April 72 1.0 12.3 19.0 369 1,130
May 132 1.0 9.87 15.3 306 9.
June_........ 2.6 .5 .79 1.22 23.8 73
The year. 253 .3 10.3 15.9 3,760 11, 500

63018—30——7
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Monthly discharge of West Wailuanui Stream near Keanae, Maus, for the years
ending June 30, 1923-1926—Continued

Discharge Total run-off
Month Nt lons a da.
Million gallons a day Second- | ppation
feet Acre-feet
(mean) gallons
Maximum | Minimum Mean
1924-25
July. 48 0.3 5.40 8.36 168 514
August, 18.0 2.2 5.46 8.45 169 520
September . 170 .5 8.69 13.4 261 800
October.. 150 .6 11.6 17.9 358 1,100
November .. - oo iaeeeeaas 340 .6 18.7 28.9 560 1,720
December— .o 34 .6 3.27 5.06 102 312
anuary. ‘ 126 .9 11.0 17.0 340 1,040
February. - - 26 .8 3.76 5.82 105 323
arch. 171 .6 26.9 41.6 833 2, 560
W% ¢ ¢ | 137 3.2 2.1 4.2 663 2,040
May....- F2 7| R, 6.65 10.3 206 633
June....... - ——— 10.0 15.5 300 921
The YOaT - e emememem e memee 340 3 111 17.2 4,060 12, 500

KOOLAU DITCH NEAR KEANAE, MAUI

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

RECORDS AVAILABLE.—January 1, 1910, to December 31, 1912, and November
2, 1917, to June 30, 1925.

Gage.—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
site on March 25, 1922, East Maui Irrigation Co. has obtained staff gage
readings at this site since about 1904. ‘

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

CHANNEL AND coNTROL—Concrete-lined ditch; straight for 100 feet above gage.
Control not well defined but permanent as ditch enters long tunnel 5 feet
below gage. ’ )

EXTREMES OF DISCHARGE.—Maximum discharge revorded during year, 134
million gallons a day, or 207 second-feet, at 5.30 p. m. February 18 (gage
height, 5.19 feet); minimum discharge, no flow when water was shut out
of ditch from 9 a. m. March 28 to 11 a. m. March 29, 2 a. m. March 30 to
8 a. m. April 5, and 4 p. m. April 5 to 7 a. m. April 9.

1910-1912; 1917-1925: Maximum discharge recorded, 175 million gallons
a day, or 271 second-feet, at 7.15 p. m. January 4, 1922 (gage height, 6.36
feet); minimum discharge, no flow, occasionally when water is shut out
of ditch. -

Diversions.—None in vicinity of station except spillways.

REeauLaTION.—By gates at intervals.

OBJECT oF STATION.—To0 determine amount of water diverted through ditch
from Territorial lands.

UritizaTioN.—Water used for irrigation of sugarcane.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined. Operation of water-stage recordey satisfactory. Daily dis-
charge ascertained by applying to rating table mean daily gage height
determined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of day. Records excellent.

: ks
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For description of ditch see under Koolau dltch at Nahiku Welr, near Nahiku,
Maui.

The following discharge measurements were made: )

July 23, 1924: Gage height, 3.42 feet; discharge, 120 second-feet, or 77.6
million gallons a day.

April 1, 1925: Gage height, 0.29 foot; no flow at this stage.

Discharge, in mzllzon gallons a day, of Koolau ditch near Keanae, Maui, for the
year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov, | Dec. | Jan. | Feb, | Mar. | Apr. | May | June
80| 34 42 57 | 110 30 26 20 [ocemen- 105 54
92| 34 35 51} 75 41 21 20 |- 108 54
69 | 31 32 48 | 63 27 23| 38 |ooaooe- 84 98

109 | 28 37 45| 54 34 28| 86 foeeeaa- 80 117
9 | 27 31 42| 51 48 2| 24 L4 98 110
64| 29 28 42| 48 69 20 19.0 |--a-ee 82 102
54| 35 31 38| 46 61 20 - 78 81
891 27 26 37| 42 111 20| 10.0 |- 78 69

105 | 24 40 38| 39 114 38| 10.0| 18.1 66

117 | 23 31 35| 36 114 116 9 57

116 { 23 46 32| 356 107 80| 68 31 83 51
89 22 36 31 86 76 67| 31 26 80 73
69 20 35 281 95 60 63 | 22 78 63
60| 19.0 28 28 | 56 51 103 19.0 63
66| 19.0 32 26 | 45 56 19.0 ] 27 69 117
94| 18.0 107 24| 39 45 58 | 18.0 28 66 92

120 | 18.0 80 24| 35 42 45| 19.0| 31 82 78

117 | 16.8 99 23 1 34 36 38| 55 57 112 81
90 | 16.8 109 22| 82 44 34 | 116 84 100 94
721 16.8 79 51} 30 48 31| 120 91 75 69
69| 20 101 96 | 32 45 28 | 120 100 68 63
57| 16.8 105 92| 28 38 110 100 112 54
51| 15.5 111 90 | 26 46 27 | 89 94 101 51
48 | 34 120 72| 24 41 26| 80 91 81 45
45 | 106 110 60 | 23 34 23| 68 84 66 42
45 | 117 100 51| 23 32 221118 off 60 54
50 | 108 45 | 22 30 22| 127 78 60 |
39| % 72 671 20 35 201 29 73 78 110
39| 66 82 89 | 20 34 . .51 102 66
36 | 48 76 112§ 19.0 28 |cacofemamaan 64 108
1170 I 63 [oooneo- 20 ./ P S P 65 |eeoeoao

Note.—No flow on days for which no discharge is recorded.

Monthly discharge of Koolau ditch near Keanae, Mauz, for the year ending June 30,
1925 .

Discharge Total run-oft
Month Million gallons a day Second- | nrinion
feet gallons Acre-feet
Maximum | Minimum | Mean | (¢80

115 14,4 48.4 4.9 1, 500 4,600
120 35 73.9 114 2,290 7,030
117 15.5 37.0 57.2 1,110 3,400
120 26 65.0 101 2,020 |. 6,190
112 22 49.9 77.2 1, 500 4,590
110 19.0 42,2 65.3 1,310 4,010
114 27 51.7 .0 1,600 4,920
116 20 40.4 62.5 1,130 3,470
127 .5 50.7 8.4 1,470 4,510
102 1.4 59.2 91.6 1,360 , 180
112 81.2 126 2,520 7,730
117 42 7.3 120 2,320 7,120
127 .5 56.5 87.4 20, 100 61,800
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HONOMANU STREAM AT HAIKU-UKA BOUNDARY NEAR KAILIILI, MAUI

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

RECORDS AvAILABLE.—October 9, 1919, to June 30, 1925.

Gage.—Stevens contituous water-stage recorder. )

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

CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above
and below station; narrows into a gorge below station, Control composed
of 2-man boulders; subject to shifts.

EXTREMES oF DISCHARGE.—Maximum discharge recorded during year, not
known owing to backwater effect from jam below gage, probably occurred
at 8.45 a. m. October 16 (gage height, 13.03 feet); minimum discharge,
0.2 million gallons a day, or 0.3 second-foot, from 4 to 8 p. m. September 19
(gage height, 0.59 foot).

1919-1925: Maximum discharge recorded, about 1,290 million gallons a
day, or 2,000 second-feet, at 2.45 p. m. January 14, 1923 (gage height,
9.93 feet); minimum discharge, that of September 19, 1924,

‘Diversitons.—None,

REecuLATION.—None.

OBJECcT 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 irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed, presumably, at times of floods
October 16 and March 27. The three rating curves used are rather poorly
defined below 100 million gallons a day; above this quantity the extension,
which is based on peak-flow comparison with the lower station on this
stream, is uncertain. Operation of water-stage recorder unsatisfactory as
indicated in footnote to daily-discharge table. Daily discharge ascertained
by applying to rating table mean daily gage height determined from recorder
graph by inspection or, for days of considerable fluctuation, by averaging
discharge for intervals of day. Records fair except estimated and high-
stage records, which are poor.

Discharge measurements of Honomanu Stream at Haiku-uka boundary near Kailiili,
Maui, during the yeor ending June 30, 1925

Discharge
Date I heﬁlet
8 1!
(feet) | Second- ]élalﬂlloig?
foet a day

Sept. 14, R 0.66 0. 520 0.336
Feb. 16 1.04 2.32 150
MAY 16 e ccaccacac e am e e e mcman 1.00 3.83 2.48
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Discharge, in-million gallons a day, of Honomanu Siream at Haiku-uka boundary
near Kailiili, Maus, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.5 L6 0.3 0.6 0.8 0.5 0.6 70 5.9 L9
.7 2.2 .4 .5 1.3 .5 .6 28 5.3 1.8
.9 1.1 .5 .4 .8 .5 2.8 8.3 3.6 12.8
.4 2.0 4 22 .8 .4 261 15.5 4.2 15.9
.3 2.3 .3 2.2 .8 .4 1.0 2 6.1 6.6

1.0 41
.3 Lo .4 .6 1.8 .4 T4 3.1 5.0
.3 .7 1.4 .4 7.9) .4 .61 88 2.4 2.9
.4 3.6 .6 .3 113 .4 65| 15.9 2.4 2.3
.5 5.8 .3 .3 154 13.1 b 191 3.8 - 21
.4 4.8 )} .30, .8 32 51 61 24 9.0 2.0
.3 8.6 .31 1.1 W7 6.6 3.5 1.5 32 4.7 1.8
.5 2.0 .2 1.9 .6 3.0 L3 1.4 14.6 3.7 2.9
1.3 1.0 .2 .8 2.0 2.4 70 18.2 4.6 3.4
1.0 1.0 .3 .5 1.3 50 .6 7.6 3.1 16.0
9.6 .0 .2 1.2 1.1 2.5 .5 7 3.4 29
9.7 32 .21 220 5 2.3 L0 16 .4 66 3.0 4.5
47| 21 .2 g .9 L2 .4 | 159 3.8 2.6
9.5 2.6 .2 .8 .91 23 41 9.8 4,4
2.3 L5 .2 9.0 2.3 .8 29 14.6 52 7.6
39 1.0 .2 " 2.2 7| 92 7.3 3.2 10.1
58 1.4 .6 19 .61 122 1261 3.1 3.8
9.4 LO .3 L2 6 20 16.9 1 20 2.4
1.7 .6 .2 65 .8 L4 .6 4.4 6.3 | 10.1 2.3
L0 .6 7 30 .6 1.0 .5 2,1 4.2 3.9 2.1
.8 .b 9.8 .6 .8 N1 L8 2.9 7.7 L7
.9 .51233 .6 .7 .41 80 3.5 4.7 2.9
26 .6 46 .5 .6 624 51 3.0 6.6
3.9 .5 3.4 .5 .7 71 86 3.6 4.7 42
4.3 .4 L6 1.2 (r 20 .5 .8 204 10.9 3.0 6.8
14.0 .3 .8 .5 .6 74 3.6 2.4 32
2.1 [ 7 FOREPRRIN | B P, .5 6 |emccns] 15,6 |ouaoooo 21 |caeeaaa

Norte.—Discharge estimated Oct. 16 and Nov. 10-12. Braced figures give estimated mean discharge for
periods indicated. Estimates made by comparison with record of Honomanu Stream near Keanae.

M onthly discharge of Honomanu Stream at Haiku-uka boundary near Kailiili,
Mausz, for the year ending June 30, 1925

Discharge Total run-oft
. Mi
Month illion gallons a day Socond- | prinion
feet gallons Acre-feet
Maximum | Minimum | Mean | (mean)
July. —- 58 0.3 6. 60 10.2 205 628
August 32 .3 3.34 5.17 103 317
September . 233 .2 10. 1 15.6 303 931
October.. . .3 15.0 2.2 464 1,420
November... — N - 19.8 30.6 595 1,820
December. ..o e eeecaem e o .5 2,38 3.68 .7
January. 154 .6 1.1 17.2 345 1, 060
February. . o icaccnaas 51 .4 3.29 5.09 92.0 2
Marche co e 244 .4 33.0 5L1 1,020 3,140
April - 159 2.9 24.9 38.5 748 2,
MaY oo emmesascnieneas 20 2.1 5. 00 7.74 155 475
June.... ..o T..... 42 L7 7.91 12.2 237
The Year. .o eccemmecmemee e cmemmmmmee .2 1.9 18.4 | 4,340 13, 300

HONOMANU STREAM NEAR KEANAE, MAUI

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

Recorps avaiLasLe.—November 15, 1913, to June 30, 1925.

GaGe.—Stevens continuous water-stage recorder. Datum raised 1.345 feet on
May 12, 1922.
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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 composed
of large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
1,180 million gallons a day, or 1,830 second-feet, at 8 a. m. October 16 (gage
height, 8.76 feet); minimum discharge, 0.6 million gallons a day, or 0.9
second-foot, from 6 p. m. September 19 to 1 a. m. September 21 (gage height,
0.48 foot). ]

- 1913-1925: Maximum discharge recorded, that of October 16, 1924;
minimum discharge, 0.17 million gallons a day, or 0.26 second-foot, on
July 14, 1920 (gage height, old datum, 1.77 feet).

DiversioN.—None.

REegunaTioN.—None.

OBJECT OF sTATION.—Data valuable in relation to Territorial water licenses to
ditch company. .

UrinizatioNn.—Ordinary flow is diverted by Spreckels ditch for irrigation of
sugar cane. .

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined below 500 million gallons a day; extension uncertain
above. Operation of water-stage recorder satisfactory. Daily discharge:
ascertained by applying to rating table mean daily gage height determined
from recorder graph by inspection or, for days of considerable fluctuation,
by averaging discharge for intervals of day. Records good for ordinary
stages; fair to poor above 500 million gallons a day.

Discharge measurements of Honomanu Stream near Keanae, Maus, during the year
ending June 30, 1925

Discharge
haeht
Date eig .
(feet) | Second- | Million
feet | 83,088
a day

1.08 8.38 5.42
.65 1.94 1.25
.72 2.65 1.71

Discharge, in million gallons a day, of Honomanu Siream near Keanae, Maus, for
the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1.2 7.1 L7 2.5 34| H4 1.9 1.1 0.9 76 1.7 3.7
1.4 8.5 2.0 2.1 3.1 5.8 3.5 1.0 9] 34 10.8 3.5
2.3 4.8 2.2 1.8 2.9 3.8 1.8 .9 6.5 13.2 6.0 22
1.2 9.3 1.7 26 2.6 2.9 1.8 .9 531 21 8.7 36
1.0 8.9 1.5 6.2 23 2.3 1.7 .9 1.9 34 13.4 13.6
1.0 4.4 1.7 2.2 2.3 2.1 4.5 .9 1.1 29 7.2 9.6
1.0 3.5 4.2 1.6 2.1 1.9 9.4 .7 1.0 114 5.2 5.6
191 127 |- 2.1 L5 2.2 1.7 110 .8 9] 2 5.2 4.4
1.5| 17.0 1.4 1.4 3.3 1.6 | 153 18.0 .91 26 7.0 3.8
12| 17.1 1.3 1.4 2.7 1.5) 72 68 1.8 32 15.5 3.4
1.0} 20 1.2| 153 2.3 1.3 13.4 7.7 56| 42 8.6 3.0
2.5 7.9 1.1 5.5 1.8 | 10.7 8.2 2.9 29| 21 7.3 4.8
4.3 4.5 1.0 2.8 1.6 13.1 4.3 6.1 1.3 19.1 7.7 5.9
3.0 3.8 .9 1.7 1.5 3.0 3.0] 1.8 .91 1.2 5.8 19. 4
) 7 O 19.6 4.8 9 47 1.4 2.0 2.3 5.8 .81 32 6.5 46



ISLAND OF MAUI 99

Discharge, in million gallons a day, of Honomanu Siream near Keanae, Maui, for
the year ending June 30, 1925—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
26 45 0.8 | 276 1.2 1.7 2.0 3.8 0.7 77 6.0 8.2
1.8 | 41 .8] 1.8 1.2 L6 1.8 2.3 L7 | 207 8.1 5.4
19.0 | 10.4 .8 1.8 1.1 1.4 1.5 19| 40 55 18.9 8.2

7.3 2 721 L1 1.2 58 1.6 36 22 1.0 13.6
60 4.5 L7 1.8 84 L1 4.3 1.5 | 100 11. 4 6.7 13.2
87 56 2.4 19.5 481 8.5 4.2 1.3 | 160 15.0 6.8 8.2
22 4.2 L3 39 104 2.2 2.3 1.2 44 19.1| 36 4.1

58 3.3 91 48 1.2 1.2 3.6 1.2] 10.0 9.4 17.3 3.6

3.5 3.0 2.4 84 6.8 L1 2.6 1.0 5.0 6.2 7.4 3.4

3.0 2.9 25 41 4.0 .9 L7 .8 3.5 4.6 9.9 2.9

3.0 2.7 1332 9.6 2.9 .9 15 90 79 5.4 8.5 7.3
30 3.0| 76 6.7 2.4 .9 1.3 .9 [ 203 7.0 5.7 13.0

9.6 2.3 10.3 48| 61 .9 1.7 21105 5.4 10.4 59

8.2 2.1 5.4 5.0} 11.0 .8 1.9 251 16.5 58 1L7
27 1.8 3.2 4.6 | 52 .8 1.4 99 5.8 4.5 51

6.9 L7 |ceeeat 4.0 oo .8 L1 22 43 feoecoen

Monthly discharge of Honomanu Stream near Keanae, Maui, for the year ending
: June 30, 1925 :

Discharge Total run-oft
Mon illion

onth Million gallons a day Second- Million
feet Acre-feet

(mean) gallons

Maximum | Minimum | Mean

Ty e cmeaee 87 1.0 12,1 18,7 374 1, 150
August g 45 1.7 8.84 13.7 274 841
September 332 .7 16.3 25.2 488 1, 500
(016370)17:) Y 278 1.4 21.8 33.7 675 2,070
November.. - . 481 1.1 28.7 44.4 860 2,640
December. - 44 .8 3.99 6. 17 124 380
January. 153 1.1 13.8 2.4 428 1,310
February- - e e 68 .7 5.26 8.14 147 452
March. - 203 7 41.3 63.9 1,280 | 3,930
April . 207 4.6 33.1 512 994 3,050
ay. - 36 4.3 9. 42 14.6 292 896
June. ——— 59 2.9 13.2 20. 4 396 1,210
The ¥eare e cccaacaccccan 481 7 17.4 26.9 6, 330 19, 400

HAIPUAENA STREAM AT HAIKU-UKA BOUﬁDARY NEAR KAILIILI, MAUI

LocaTion.—50 feet upstream from Haiku-uka boundary trail and 7% miles by
trail east of Kailiili. )

RECORDS AVAILABLE.—June 3, 1922, to June 30, 1925, at present site; May 27
1919, to June 2, 1922, at site 250 feet upstream. Records comparable.

GagE.—Stevens continuous water-stage recorder.

DiscEARGE 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 conerete; shifts owing to- deposition of gravel in pool above.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year about 162
million gallons a day, or 251 second-feet, at 8.15 a. m. October 16 (gage
height, 5.43 feet); minimum discharge, 0.1 million gallons a day, or 0.2
second-foot, from 6.15 to 9 p. m. September 19 (gage height, 0.52 foot).

1919-1925: Maximum discharge recorded, that of October 16, 1924;

minimum discharge, 0.06 million gallons a day, or 0.09 second-foot, at 1.30.
p. m. May 27, 1920 (gage height, 0.15 foot).
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Diversions.—Low flow practically all diverted into Kula pipe line at elevation
4,200 feet (about 11 miles above station).

RecuLaTiON.—None.

OBJsECT OF BTATION:—T0 determine discharge of stream at boundary between fee
simple land above and Territorial lands below.

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

Accuracy.—Stage-discharge relation changed, presumably, at times of floods
July 20 and October 16. The three rating curves used are fairly well defined
below 6 million gallons a day; extensions above uncertain. Operation of -
water-stage recorder satisfactory. Daily discharge ascertained by applying
to rating table mean daily gage height determined from recorder graph by
inspection or, for days of considerable fluctuation, by averaging discharge
for intervals of day. Records good below 6 million gallons a day; high-
stage records fair to poor.

Dzscharge measurements of Haipuaena Siream at Haiku-uka boundary near Kailiili,
Maui, during the year ending June 30, ‘1925

Discharge

Gage
Date height Million

(feet) Seg;zéd— gallons

a day
B L U 0.80 | 1.90 1.23
Sept. 14— ooi e e —— .59 .430 . 278
May 17. L08| 4.74 3.06

Discharge, in million gallons a day, of Haipuaena Stream of Haiku-uka boundary
near Kailitli, Maus, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.3 2.4 0.7 0.9 0.8 7.8 0.5 0.3 0.4] 19.2 4.4 13
.6 2.9 .8 .8 .7 1.4 .7 .3 .4 13.0 3.9 1.3
7 16 .9 .7 .6 L0 .6 .3 2.4 5.0 2.9 7.9
“.3 2.8 .7 6.8 .6 .8 .4 .2 2.0 6.8 2.8 10.0
.2 3.2 .6 L5 il .8 .4 .2 .61 12.6 4,6 4.6
.2 L5 .8 7 .5 7 L1 .2 .41 10.4 2.5 3.3
.2 1.2 2.0 .6 b .6 4.4 .2 31 28 1.9 L9
.4 4.5 .8 .5 .5 6| 28 .2 .3 8.9 1.9 1.5
.4 6.8 .5 .5 .7 .5 33 6.1 .3 9.7 3.1 1.5
.3 5.9 .5 .6 .5 B 174 17.1 .4 127 6.5 L4
.21 83 w81 6.1 .5 .5 3.4 u7 L7) 183 8.7 L3
W7 2.7 .4 17 .4 5.8 14 .6 .6 9.1 2.8 2.2
1.2 L7 .3 L1 .4 3.4 1.0 Le .4 9.1 3.3 2.5
L0| Ls .3 .8 .4 7 .8 3.4 3] 56| 25 8.0
8.1 1.6 .3 2.0 .4 .6 .7 L5 .21 12,4 2.7 14,2
9.4| 14.6 .3 42 .3 .6 .7 .9 .21 28 2.2 2.8
4,41 10.4 .3 2.4 .3 .5 .6 i .2 40 31 L7
73 3.3 .2 2.0 .3 .4 .5 .6 89| 16.5 7.6 3.4
2.4 2.2 .2 4.7 .3 .4 L9 .8 9.7 9.0 3.9 5.4
18.2| 18 .21 28,171 .4 1.4 .5 28 4.6 2.1 4.9
20 2.3 1.1 55| 61 5.5 1.1 41 28 5.5 2.0 2.3
6.8 1.6 .80 105 157 .6 .7 .4 13.8 7.9 11.4 1.5
1.9 1.2 .30 13.9 2.1 .4 .9 .4 3.0 3.9 6.0 Lé
1.4 1.1 L4 21 L4 .4 .6 .4 L4 2.7 2.2 1.4
1.2 L1 89| 10.8 L0 .3 .5 .4 L1 2.2 3.3 L2
L5 1] 52 1.9 .8 .3 .4 3 22 2.5 2.6 2.1
9.5 11| 1.2 13 .7 .3 .4 .61 45 3.5 2.0 4.9
3.2 .9 2.8 L1 2.3 .3 .5 .51 22 2.7 3.1 18.5
2.9 .8 16 12 2.8 .3 .5 42 7.4 19 4.6
10.4 .7 11 L1] 17.4 .3 .4 22 2.7 1.6 14.6
2.5 .7 .9 .3 .4 7.8 L4 |
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Monthly discharge of Haipuaena Stream at Hasku-uka boundary near Kailiilz,
M auz, for the year ending June 30, 1925

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

July. - 20 0.2 3.64] 563 113 346
August 14.6 .7 3.01 4.66 93.3 286
September.... 52 .2 3.07 4,75 92,2 283
October. 42 .5 4,79 7.41 148 455

November. : 61 .3 4.38 6.78 132 4
December... 7.8 .3 119 1.84 37.0 114
January._. 33 .4 3.39 5,25 105 323
February. 17.1 .2 145 2.24 40, 5 124
March.__ 45 .2 8.53 13.2 264 812
April . ________. 40 2.2 10.4 16.1 312 957
AV e et cemem— e ——————— 11. 4 1.4 3.42 529 106 325
JUDe. o e 18.5 12 4.46 6.90 134 411
The Year. ... oo 61 .2 4.32 6.68 | 1,580 4,840

HATPUAENA STREAM NEAR HUELO, MAUI

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

REecORDS AVAILABLE.—OQOctober 19, 1913, to June 30, 1925; 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.

DisceEARGE MEASUREMENTS.—Made by wading or from footbridge.

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 498
million gallons a day, or 771 second-feet, at 8 a. m. October 16 (gage height,
“5.53 feet) ; minimum, uncertain owing to obstructed intake to stilling well.

1913-1925: Maximum discharge recorded, 530 million gallons a day, or
820 second-feet at 7.40 p. m. January 16, 1921 (gage height, 5.67 feet);
minimum discharge, 0.3 million gallons a day, or 0.5 second-foot, frequently
during December, 1919 (gage height, 0.20 foot).

Drversions.—See under “Diversions’ in description of station on this stream at
Haiku-uka boundary. ‘

RecuLaTIiON.—None. :

OBJECT OF STATION.—Data valuable in relation to water valuation apprairal
under Territorial lease to ditch company. :

UTiLization.—Ordinary flow diverted by ditches of East Maui Irrigation Co.
for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed, presumably, at times of flools,
July 21 and March 27. The two rating curves used are fairly well defined
below 100 million gallons a day; extension uncertain above. Operation of
water-stage recorder satisfactory except as indicated in footnote to daily-
discharge table. Daily discharge ascertained by applying to rating table
mean daily gage height determined from recorder graph by inspection or,
for days of considerable fluctuation, by averaging discharge for intervals
of day. Records good except for estimated days and high stages for which
they are fair. ’
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Discharge measuremenis of Haipuaena Stream near Huelo, Mauz, during the year
ending June 30, 1926

. Discharge Discharge
Dat: hG'aglft Dat hG'aglft
ate o1ig . ate eig ars
(feet) | Second- Ngﬁgﬁg (feet) | Second- Maﬂ%g?
feet | & foet | 2

a day a day
July 23, cceaeae 0.92 9.02 5.83 || Feb. 20.ccuooceaae 0. 60 3. 52 2.27
Sept. 9.. .55 3.07 1.98 || APredocoeeoans 104 1.0 .1

Sept. 25 1.30 20.5 13.2
Discharge, in million gallons a day, of Haipuaena Stream near Huelo, Maui, for the
year ending June 30, 1926
July | Aug. ’ Sept. | Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June

1.6 8.1 2.6 3.2 3.6 28 2.7 2.2 1.7 36 1.9 4.2
L7 86| ¢29 2.8 3.2 5.9 43| 1.9 1.8 22 1L1 4.3
2,4 56| ¢2.8 2.8 2.9 4.6 21 17 6.2 10.2 7.0 19.2

18| 1.5 2.4 | 1L7 2.8 3.9 a21 1.7 5.2 150 7.0 35
1.7 9.0 2.3 4.4 2.7 3.3 2.8 1.6 2.5 | 24 11.4 14.5
1.8 53| ¢2.3 2.7 2.6 3.1 4.5 16 2.0 17.6 7.5 10.4
1.8 4,71 847 2.4 2.4 2.8 7.5 1.6 1.9 63 6.5 6.5
2.9 10.9] 2.9 2.2 2.4 2.7 50 1.7 1.8 16.0 6.7 5.2
2.7 12,6 | ¢2.0 2,3 3.2 2.5 | 60 16,9 1.8 1 18.8 7.4 4.6
L6 | 12.6 1.8 2.2 2.8 23| 36 43 3.3 | 24 12.5 3.9
L5| 14.9 1.7 9.4 2.4 2.2 10.2 6.8 6.8 30 8.6 3.6
2.8 7.6 1.6 4.6 2.0 7.6 5.8 3.8 3.3 159 7.1 58
4.3 5.3 L5 3.0 2.0 8.9 4.8 6.2 2,4 | 15.0 7.4 6.6
3.1 4.7 L5 2.4 1.8 3.0 3.9 10.0 2,1 9.8 5.6 17.0

16.4 5.8 1.4 3.7 1.7 2.6 3.2 5.8 1.9 | 24. 6.0 34
21 23 1.4 | 123 1.7 2.5 2.9 4.2 L7| 50 5.6 8.0
9.9 24 1.4 8.1 L6 2.5 2.8 3.2 1.7 | 106 7.8 6.5
1.6 | 10.0 1.3 9.0 1.6 2.4 2.6 2.8 | 29 32 16.9 8.5
6.3 6.7 1.3 13.9 1.6 2.3 5.0 2.5 | 23 16.0 | 11.4 12.6
37 5.3 13 8.0 52 2.3 4.4 2.3 | 50 9.2 6.7 8.5
46 5.6 2.9 | 14.0 1 216 7.8 4.4 2.1 88 9.2 6.2 5.8
16.4 4.7 .84 27 48 2.7 3.2 20| 31 10.8 | 28 4.4
6.4 4.0 1.4] 32 7.9 2.1 4.4 2.0 10.2 6.7 | 14.2 4.0
4.6 3.8 6.0 57 5.6 1.8 3.6 18 6.2 5.0 6.8 3.7
4.0 3.4| 16.0 | 27 4.2 L7 2.9 1.7 5.1 4,3 6.1 3.3
3.8 3.4 | 158 81 3.5 1.6 2.8 1.7 46 5.9 6.1 6.1
1.2 3.5 | 32 6.4 3.1 1.6 2.8 1,7 ] 128 5.2 4.6 10.5

7.0 3.0 7.7 5.0 5.7 1.6 3.1 2.2 43 4.9 8.0 43
4.7 2.9 5.1 5.1 8.8 1.6 2.9 .| 124 12,9 5.2 10.0

16.3 2.6 3.8 50| 35 1.6 2.5 56 5.9 4.9 41
6.0 2.5 foceonan 4.1 [oceaoo 1.6 2.3 looeo| 142 |- 4,8 |acaaas

o Estimated from faulty gage-height record owing to obstructed intake to stilling well,

Monihly discharge of Haipuaena Stream near Huelo, ‘Maui, for the year ending
June 30, 1926

‘ Discharge Total run-off
h
Mont Million gallons a day Second- | nrinion
feet gallons Acre-foet
Maximum | Minimum | Mean | (mean)

July. - - 46 L5 8.40 13.0 260 799
August__...____._____._. o 24 2.5 7.60 1.8 236 723
September - oo oo 158 L3 9.19 14.2 276 846
October 123 2.2 13.3 20.6 412 1,270
216 L6 14.5 22.4 435 1,330

28 L6 3,91 6.056 121 372

60 2.1 8.15 12,6 252 775

43 1.6 4,88 7.55 137 420

128 L7 22,6 35.0 702 2, 150

106 4.3 20,8 32,2 625 1,920

28 4.6 8.61 13.3 267 819

43 3.3 1.7 18.1 351 1,080

216 L3 112 17.3 4,070 12, 500
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SPRECKELS DITCH AT HAIPUAENA WEIR, NEAR HUELO, MAUI

LocarioNn.—Between Haipuaena and Puohakamoa Streams on Spreckels ditch
trail 7 miles southeast of Huelo.

RECORDS AVAILABLE.—April 23, 1922, to June 30, 1925. The East’Maui Irri-
gation Co. obtained records of this station prior to April 23, 1922,

Gage.—Stevens continuous water-stage recorder installed May 26, 1922 to
replace Friez 7-day recorder used since April 23, 1922.

DISCHARGE MEASUREMENTS.—Made by weir just below gage or by current meter
at section 90 feet above weir.

CHANNEL 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 recorded during year, 65 mil-
lion gallons a day, or 101 second-feet, at 8 a. m. October 16 (gage height,
2.56 feet); minimum discharge, no flow, nearly entire time April 9-23 when
water was shut out of ditch.

1922-1925: Maximum discharge recorded, 65 million gallons a day, or
101 second-feet at 11 a. m. September 10, 1922 (gage height, 2.57 feet)
at 4.30 a. m. February 13 and at 8 a. m. October 16, 1924 (gage height,
2.56 feet); minimum discharge, that.of April 9-23, 1925.

DiversioNs.—Ditch diverts water from a dozen or more streams east of Naili-
ilihaele Stream.

ReEcuraTioN.—By head gates at intake in Haipuaena Stream.

OmsEcT oF sTATION.—To0 determine the amount of water diverted through ditch
from Territorial lands.

UriLizaTioNn.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Weir rating curve
well defined below 40 million gallons a day and fairly well defined above.
Operation of water-stage recorder satisfactory. Daily discharge ascertained
by applying to rating table mean daily gage height determined from recorder
graph by inspection or, for days of considerable fluctuation, by averaging
digcharge for intervals of day. Records excellent.

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; from Puohakamoa Stream to
Kailua Stream it diverts below Koolau (Wailoa) and New Hamakua ditches
and above Center ditch. At Kailua Stream the water is diverted into Lowrie
ditch and carried to the vicinity of Paia for irrigation of sugar cane. Spreckels
ditch proper is about 6 miles long and has a rated carrying capacity of 45 million
gallons a day. It was originally 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.

One discharge measurement was made during year:

April 4, 1925: Gage height, 1.18 feet; discharge, 25.3 seeond-feet or 16.4 million
gallons a day.
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Discharge, in million gallons a day, of Spreckels ditch at Haipuaena Weir, near
Huelo, Mausz, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
4.2] 18.0 6.5 8.5 9.5 | 25 7.6 4.5 3.9 30 24 18,
4.2 17.8 7.0 7.3 8.7 14.2| 1L5 4.2 41 28 24 14
6.4| 14.7 7.3 6.7 7.8 1L3 6.1 3.9 13.0| 20 18.2 25
4.2 22 6.1 14.9 7.3 9.7 6.8 3.8| 18.0| 21 17.8 30
3.6 18.2 551 123 6.8 8.5 8.5 3.6 6.8 | 27 22 24
3.7 13.2 6.0 7.5 6.4 7.5 | 127 3.4 3.1 25 18.7 22
3.81 125 11.0 6.5 6.1 6.8 12.2 3.4 1.6 | 32 16.7 17.6
9.2 19.8 6.7 5.5 6.0 6.4 | 15.5 3.6 1.6 19.5| 17.6 15.5
6.4 22 52 5.9 8.8 591 21 1.7 1.6 6.2 19.6 14,7
4.6 | 22 4.6 5.6 7.3 551 20 26 2.8 joeeeenn 12.5
411 23 4.3 | 15.3 6.1 5.3 5.9 1L0 7.4 20 11.1
6.9 16.3 3.8 11..9 53| 13.1| 13.6 4.8 3.1 186 17.4

1.7 | 13.1 3.8 8.8 4.9 | 14.9| 1.7 6.2 2.0 19.3 16.5
9.5 | 11.9 3.7 6.1 4.6 83| 10.1| 13.0 3.9 16.5 21

19.6 | 14.2 3.6 10.2 4.3 6.2 8.5 7.2 4.5 17.6 30

26 22 3.4 20 4.2 5.9 7.5 5.0 4.

19.0 [ 14.0 3.6 10.8 3.9 5.6 7.2 3.8 3,

20 20 3.3 19.6 3.8 5.0 6.1 4.5 6.

14.8 | 155 2.9 | 22 3.8 48| 11.0 6.21 22

21 13.2 3.2 | 17.2| 187 4.6 | 12.1 581 27

30 14.5 9.1 20 36, | 1231 1.1 531 31

22 121 4.9 24 15.8 6.7 8.7 50 18.9

13.7] 11,0 3.8| 26 10.8 4.6 | 11.6 4.9 | 151

1.5 | 10.2 9.1 29 11.9 4.2 10.1 4.5 | 15.5

10.4 9.5 28 21 1L5 3.8 6.8 4.2 | 14.5

10.2 9.2 34 16.1 9.4 3.7 6.1 3.9 | 29

15.8 9.7 17.2| 151 80 3.6 5.6 3.8| 34

14.6 8.0 16.5| 13.1| 13.4 3.3 7.0 4.6 19.8

115 7.6 13.2 13.6( 187 3.3 7.0 -

23 6.7 10.1| 13.2| 28 3.2 5.5

15.1 8.5 |.coon 1L3 |oeeeee. 3.4| 49

NoTE.—No flow on days for which no discharge is given.

Monthly discharge of Spreckels ditch at Haipuaena Weir, near Huelo, Maui, for the
year ending June 30, 1925

Discharge Total run-oft
Month i ns a da
o Million gallons a day Second- | prittion
Acre-feet
- (mean) | 8allons
Maximum | Minimum | Mean ,
JUY e e 30 3.6 12.3 19.0 381 1,170
August_.__ . 23 6.5 14.5 22,4 448 1,380
September. 34 2.9 8.18 12,7 245 783
October... 29 5.5 13.7 21.2 425 1,300
November. 36 3.8 9.93 15. 4 298 914
December.. 25 3.2 7.31 1L3 227 695
21 4.9 10.0 15.5 310 951
26 3.4 6.14 9. 50 172 527
34 1.6 12.2 18.9 377 1,160
32 .1 16.8 26.0 337 1, 030
May......._. 28 13.0 19.1 29.6 592 1,820
JUNe. o e 31 9.4 18.5 28.6 555 1,700
The year (355 days)_....o.c.... \ 36 .1 12.3 19.0 4,370 |+ 13,400

PUOHAKAMOA STREAM NEAR HUELO, MAUI

LocatioNn.—150 feet above Spreckels ditch inflow and trail drossing and 7 miles

"east of Huelo.

RECORDS AVAILABLE.—June 13, 1913, to June 30, 1925; December 18, 1910, to
June 18, 1913, at station 150 feet downstream.
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GaceE—Stevens continuous water-stage recorder installed November 23, 1917,
replacing Barrett and Lawrence water-stage recorder installed June 13, 1913,
0ld staff gage station was 150 feet downstream at trail bridge below inflow
from Spreckels ditch.

DiscEARGE 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.—Maximum discharge recorded during year, 815
million gallons a day, or 1,260 second-feet, at 1.45 a. m. October 16 (gage
height, 6.85 feet); minimum discharge, uncertain owing to intake to stilling
well being plugged.

1910-1925: Maximum discharge recorded from extension of rating curve,
1,100 million gallons a day, or 1,700 second-feet, at 2.30 p. m. January 14,
1923 (gage height, about 7.85 feet); minimum discharge, 0.4 million gallons
a 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.

ReqguLATION.—None.

OBJECT OF 8TATION.—To0 furnish data for water valuation appraisal in connection
with territorial water license to ditch company.

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

Accuracy.—Stage-discharge relation changed, presumably, at time of flood
September 26. Rating curves poorly defined and extensions above 50
million gallons a day are based on the flow of the branches of this stream at
Haiku-uka boundary and on adjacent streams. Operation of water-stage
recorder - unsatisfactory as indicated in footnote to daily-discharge table.
Daily discharge ascertained by applying to rating table mean daily gage
height determined- from recorder graph by inspection or, for days of con-
siderable fluctuation, by averaging discharge for intervals of day. Records
good for inedium stages except for periods of estimate, for which they are
fair; low-stage records are fair and high-stage records are poor.

The following diseharge measurements were made:

September 9, 1924: Gage height, 1.15 feet; discharge, 4.93 second-feet or 3.1%
million gallons a day.

May 20, 1925: Gage he1ght 2.18 feet; discharge, 19.8 second-feet or 12.8
mllhon gallons a day.

Dzscharge, in million gallons a day, of Puohakamoa Stream near Huelo, Mauz, for the
%year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June
25| 184| 3.8/ 6.0 69 3.8 25| 23| 57 2 1 90
26| 184 42| 52 150 82| 23| 24| 60 18.2 9.0
3.8| 120 45| 48 1.6 | 150 20| 9.2{ 26 124 | 43
2.6 26 40| 15.9 9.6 3.6 1.8 9.71 34 10,9 88
21| 19.0 3.8 6.9 8.4 4.5 1.5 3.8 52 22 30
22| 1L1| 37| 48|} 44| 74| 81| 13| 26 31 13.2| 20
2.1 9.6| 66| 4.5 69| 12.0| 12| 25128 1.6 | 14.1
50| 25 3.8| 3.6 6.4 92 11| 2.5] 34 10.8 | 1.6
3.7 27 3.2| 3.6 6.0 | 106 20 2.2 39 13.2| 10.2
27| 28 29| 3.3 5.6 77 | 109 3.2 52 22 9.0
19| 35 2.9 17.4 52| 19.8| 12.9| 12| 60 4.2 7.9
3.0| 149 28| 68| 34| 149 16| 79| 45| 32 1.6 | 12.4
7.3 111 25 52| 35! 17.0| 9.0} 13.6| 3.1| 28 1.6 | 14,0
45| 89| 24| 42| 34| 69| 7.4] 22 21| 185|.10.2| 35

28 1.5 24| 82 3.4| 60| 64| 1L6; 20| 50 11.6 | 68
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Drischarge, in million gallons a day, of Puohakemoa Stream near Huelo, Maui, for the
year ending June 30, 1925—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
49 2.3 3.1[ 5.6 5.6 8.4 1.8 | 101 10.2 15.4
61 2.2 3.2 5.2 5.2 6.0 1.8 | 230 14.3 13.2
23 2.0 3.2 4.5 4.5 5.2 | 64 73 30 17.2
13.9 2.0 3.0 4.0 8.0 4.5| 40 35 19.2 22

1.9 142 3.8 7.9 4.2 99 19.2 | 12.4 13.2
4.5 475 11.6 7.9 3.4 | 158 17.0 | 12.4 10.9
4.0 106 5.6 5.4|. 3.2|115 16.0 | 59 9.0
2.2 “ 19.0 7.7 2.9 22 13.21 26 8.4
4.2 14.1 6.4 2.6 13.2| 10.9| 141 7.4 .
5.5 35 11.6 4.5 2.6 10.9| 10.2| 12.4 6.9
341 9.6 3.6 4.2 24| 7 13.2 | 12.4 12,9
66 8.4 . 3.3 2.2 | 242 10.9 | 10.2 21
15.0 14.6 3.8 271|119 10.2 | 17.1 9
10.2 20 4.2 10.9 19.8
7.4 103 3.3 10.9 | 10.9 93
.............. 2.8 mmmmeee] 1002 ol

Note.,—Discharge estimated July 1-12, Sept. 4-6, 9-12, 21-23, Nov. 12-20, Dec. 19, 20, Jan. 31, Feb, 1-8,
21-28, Mar. 1, 2, 69, and 13-17. Braced figures give estimated mean discharge for periods indicated. Esti-
mates were made by comparison with records of the three branches of this stream at Haiku-uka boundary,
Spreckels ditch at Haipuaena Weir, and Puohakamoa intake to Koolau ditch; gage-height record either
missing or faulty at low-stages because intake to stilling well was plugged during these periods.

Monthly discharge of Puohakamoa Stream mear Huelo, Maui, for the year ending
June 30, 1925

1
Discharge Total run-off
Month illion gallons a da;
ont. Million gallo 4 Second- Million
feet Acre-feet
- ; (mean) | gallons
Maximum | Minimum | Mean

B 121 89 15.1 23.4 469 1,440
August 61 15.8 24.4 489 1, 500
September. ... 341 18,4 285 553 1, 700
[70) LT PRI RSO, 28.3 43.8 878 2, 700
November. 475 33.3 51.5 998 3, 060
December. 69 8. 66 13.4 269 824
January... 106 15.1 23.4 469 1,440
‘ebruary 109 9.32 14.4 261 801
March__ 250 47.6 73.6 1, 480 4, 530
April.__..__... 230 43.2 ©6.8 1,300 3,980
May-- 59 16.0 24.8 497 1,530
June. . 95 24.7 38.2 742 2, 280
The year. - 475 e 23.0 35.6 8, 400 25, 800

EAST BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UKA BOUNDARY NEAR KAILMLI, MAUL

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

REecorps AvaiLaBLE.—October 9, 1919, to June 30, 1925.

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

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

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

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
55 million gallons a day, or 85 second-feet, at 7.15 p. m. March 27 (gage
height, 5.90 feet); minimum discharge about 0.1 million gallons a day, or
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0.2 second-foot, several hours July 4-6 and 11 and September 19 (gage
height, 3.87 feet).

1919-1925: Maximum discharge recorded, about 102 million gallons a
day, or 158 second-feet,- March 22, 1920 (gage height, old datum 3.27 feet;
estimated by comparison with records for West and Middle Branches of
Puohakamoa Stream); minimum discharge, no flow, several days in De-
cember, 1919, and July 14, 1920.

DiversioNs.—None.

RecuraTiON.—None.

OsBJECT OF STATION.—To0 determine discharge of stream at boundary between
fee simple land above and Territorial lands below.

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

Accuracy.—Stage-discharge relation changed, presumably, at time of flood
November 21. Rating curves used fairly well defined below 10 million
gallons a day, extended above. Operation of water-stage recorder satis-
factory. Daily discharge ascertained by applying to rating table mean
daily gage height determined from recorder graph by inspection or, for
days of considerable fluctuation, by averaging discharge for intervals of day.
Records fair for ordinary stages.

One discharge measurement was made during year:
September 14, 1924: Gage height, 3.90 feet; discharge, 0.270 second-foot, or
0.175 million gallons a day.

Discharge, in million gallons a day, of East Branch of Puohakamoa Stream al
Haiku-uka boundary mnear Kailizly, Maui, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.1 0.7 0.3 0.3 0.4 3.2 0.4 0.4 0.3]. 3.4 16 0.7
.1 .8 .3 .3 .3 .9 .6 .3 .3 2.9 L4 .7
.1 .5 .3 .3 .3 g .4 .3 11 1.7 1.0 2.2
.1 .8 .2 .3 .3 .6 .4 .3 .7 2.9 .9 3.7
.1 7 .2 .2 .2 .5 K .3 .4 3.0 2.2 1.6
.1 .4 .3 .2 .2 .5 .9 .3 .3 2.2 1.1 1.3
.1 .4 .4 .2 .2 .5 1.2 .3 .3 7.1 .9 1.0
.2 1.0 .3 .2 .2 .5 5.0 .3 .3 2.2 .9 2.9
.1 1.5 .2 .2 .3 .4 6.5 2.2 .3 3.6 1.1 .8
.1 1.5 .2 .2 .3 .4 4.3 4.6 .3 3.4 2.0 T
.1 1.4 .2 .4 .3 .4 1.5 .8 .8 3.8 1.1 .7
.4 7 .2 .2 .2 .9 .9 .6 .4 2.1 L1 .9
.4 .5 .1 .2 .2 .8 .9 1.1 .3 2.1 L0 L1
.4 4 .1 .1 .2 .4 .7 14 .3 1.4 Lo 2.5
1.6 .5 .1. .5 .2 .4 .6 1.0 .3 3.4 Lo 3.6
2.2 2.8 .11 121 .2 .4 .5 .7 .2 8.0 .9 1.1
.8 2.4 .1 .6 .2 .4 .5 .5 .2 121 1.2 1.0
1.6 .9 .1 .6 .1 .3 .5 .5 4.8 4.2 2.0 1.8
.6 .6 .1 1.8 .1 .3 1.2 .4 2.9 2.3 1.3 1.4
3.8 .5 .1 .8 6.0 .3 .8 .4 4.6 1.7 N 1.3
3.9 .6 .3 1L4| 26 .5 .7 .4 10.9 1.5 L0 1.0
1.4 .5 .1 2.5 4.6 .4 .6 .4 3.5 1.3 3.1 .8
.6 .4 .1 2.9 1.2 .4 .7 .3 1.3 1.1 L5 .8
.5 .4 .3 5.5 1.0 .3 .5 .3 1.0 L0 L1 W7
.4 .4 1.4 2.2 .8 .3 .5 .3 .9 .9 .9 W7
.4 4 17.2 .8 7 .3 .4 .3 4.7 .9 .9 1.3
.6 .4 4.3 .6 .6 .3 .4 .4 14.3 .9 .9 1.8
.8 .3 .8 .8 1.0 .3 .4 .4 4.8 .9 1.6 5.1
.8 .3 .5 .5 1.2 .3 X 2 I, 16.3 19 1.0 1.4
1.5 .3 .4 .5 6.1 .3 [ S (R, 7.2 1.0 .9 4.5
.6 I 35 DR, A .3 I ) SO, 2.1 W8 s
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M onthly discharge of East Branch of Puohakamoa Stream at Haiku-uka boundary
near Kailitli, Maui, for the year ending June 30, 1925

Discharge Total run-oft
Month Million gallons a day Second- s
Million
feet gallons Acre-feet
Maximum | Minimum | Mean | (mean)

R L1 52PN 3.9 0.1 0.78 1.21 24.2 74
AURUSE o ocoooeooo oLl llillol 2.8 .3 .75 1.16 23.3 72
September. 17.2 1 .98 1. 52 29.3 90
October. 12.1 1 1.20 1.86 37.3 114
November. . .o aams 26 1 1.79 2.77 53.6 164
December 3.2 3 .53 .82 16.5 51
January. 8.5 4 1.08 1.87 33.6 103
Febrilary .« eeeeoomoaaaoeaoe 4.6 3 .70 1.08 19.5 60
March. c——- 16.3 2 2.77 4.29 85.9 264
April 12,1 9 2.76 4.27 82.7 254
May 3.1 8 1.24 1.02 38.4 118
June. 5.1 7 1.57 2.43 47.1 144
The year. - 26 1 135 2.09 491 1, 510

MIDDLE BRANCHE OF PUOHAEAMOA STREAM AT HATKU-UKA BOUNDARY NEAR KAILITLI, MAUI

LocaTion.—A#$ trail crossing 200 feet above Haiku-uka boundary and 6% miles
southeast of Kailiili.

Recorps AvarLaBLe.—March 14, 1919, to June 30, 1925. Records for the
period March 14 to June 30, 1919, published in Water-Supply Paper 555.

Gace.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTs.—Made by wading or from suspension bridge just
above gage.

CHANNEL AND coNTROL.—One chammel at all stages; straight for 25 feet above
and below control. Right bank vertical; left bank about 1}% on 1 slope.
Stream bed composed of gravel and boulders. Control probably shifting.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
185 million gallons a day, or 286 second-feet, at 9.30 a. m. March 29 (gage
height, 8.50 feet); minimum discharge, 0.3 million gallons a day, or 0.5
second-foot, at 4 a. m. December 31 and several hours March 18 (gage
height, 4.13 feet).

1919-1925: Maximum discharge recorded, 207 million gallons a day, or
320 second-feet at 5 p. m. March 22, 1920 (gage height, 8.47 feet); minimum
discharge, 0.06 million gallons a day, or 0.09 second-feet, at noon December
22, 1919 (gage height, 3.91 feet) and from 7 o 9 p m. July 14, 1920 (gage
helght 4.06 feet).

Diversions.—None.

RecuraTioN.—None.

Ozsucr oF sraTIoN.—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 permanent during year. Ratmg curve
rather poorly defined; extended above 25 million gallons a day. Operation
of water-stage recorder satisfactory. Daily discharge ascertained by
applying to rating table mean daily gage height determined from recorder
graph by inspection or, for days of considerable fluctuation, by averaging
discharge for intervals of day. Records fair for ordinary stages.

The following discharge measurements were made:

July 28, 1924: Gage height, 4.44 feet; discharge, 2.35 second-feet, or 1.52
million gallons a day.

September 14, 1924: Gage height, 4.19 feet; discharge, 0.520 second-feet, or
0.336 million gallons a day.
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Discharge, in million gallons a day, of Middle Branch of Puohakamoa Stream at '
Haiku-uka boundary near Kailitli, Maus, for the year ending June 30, 1925

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

0.5 L6 0.6 0.9 0.8 9.4 0.5 0.4 0.4 15.1 2.2 0.7

.7 2.0 .7 .8 .7 1.6 .6 .3 .4 7.5 2.0 .7

1.0 1.2 .7 .8 .6 1.2 5 .3 1.6 2.7 1.3 5.2

.5 1.8 .6 4.4 .6 1.0 b .3 1.8 5.6 1.3 7.2

.4 2.2 .6 L5 .5 .8 4 .3 .6 7.1 2.4 3.2

.4 1.2 .6 .8 .5 .7 .8 .3 .5 5.8 1.3 2.2

.4 .9 1.3 7 .5 .7 2.8 .3 41 23 1.0 12

.6 2.7 7 B .5 .6 18.9 .3 .4 5.0 .9 1.0

.6| 3.8 .5 .6 .6 6| 23 4.3 .4 6.9 1.3 .9

.b 3.4 .5 .6 .5 .6 13.5| 141 .4 7.8 3.1 .8

.4 4.7 .4 3.6 .5 .5 2.8 1.8 .6 10.7 1.7 .7

.6 1.9 .4 1.4 .4 2.4 1.5 .8 .6 4.8 1.2 1.2

1.2 1L.2) - .4 .9 4] 28 1.0 1.0 41 4.6 1.4 1.3

.9 L1 .4 .7 .4 .8 .9 3.2 .3 2.7 1.1 5.6

5.0 1.1 .4 L3 .3 .6 W7 1.5 .3 7.8 12 9.9

6.1 10.0 .41 38 .3 .8 .6 .9 .3 | 185 1.1 1.9

3.0 7.7 .4 1.6 .3 .6 .6 .7 .31 40 1.4 1.2

4.7 2.2 4 1.6 .3 .5 .6 .6 8.1 13.5 2.4 1.2

2.2 L5 .3 3.5 .3 .4 1.0 .5 8.8 5.5 1.8 3.6

10.4 1.2 .4 1.9 14.3 .4 .9 .5 19.5 2.6 1.2 2.4

1.9 1.4 .7 4.3 67 2.8 1.0 4 29 2.7 1.2 1.4

4.7 L1 .5 7.31 15.4 .8 .7 .4 10.6 2.9 7.0 1.0

L5 .9 41 9.6 2.4 .5 .8 .4 2.4 1.9 37| L0

1.1 .9 71T 1.7 .4 .6 .4 1.4 1.4 1.6 a8

.9 .8 5.5 8.5 1.2 .4 .5 .3 1.2 1.2 1.8 a6

.9 .81 52 2.1 1.0 .3 .5 .31 161 L3 1.8 1.1

5.2 .91 13.4 L3 .9 .3 .4 4| 45 1.8 1.2 2.8

2.2 .7 2.5 1.1 1.6 .3 .5 4 1.5 1.4 1.9 15.5

29 19.6 .7 L5 1.1 2.5 .3 W8 feemeee 47 3.8 1.2 2.8

30. 5.5 .6 1.1 1.1| 13.7 .3 I 3 SO, 22 1.3 1.0 11.6
31 1.7 .6 .9 .3 .4 4.5 .9

¢ Estimated by comparison with records of flow of East and West Branches of Puohakamoa Stream at
Haiku-uka boundary near Kailiili.

Monthly discharge of Middle Branch of Puohakamoa Stream at Haiku-uka boundary
near Kailisli, Maus, for the year ending June 30, 1925

Discharge Total run-oft

Month Million gallons 8 day | Second- | -npymmon | <~ -

eet Acre-feet

N (mean) gallons g

Maximum | Minimum | Mean -

July. - R 19.6 0.4 3.07 4.76 95.2 292
August, - X .6 2.03 3.14 62.8 193
September. ——- - 52 .3 2,97 4,60 89.0 273
October. 38 .6 3.01 6.05 121 372
November. . 67 .3 4,36 6.75 131 401
ber. a——- 9.4 .3 1.09 1.69 33.7 103
23 .4 2.53 3.91 78.4 } 241
14,1 .3 1.26 1.95 35.4 109
47 .3 7.83 12.1 243 745
40 1.2 7.23 11.2 217 666
7.0 .9 1.76 272 54.6 168
16,5 |oecomaanenn 3.02 4.67 30.7 278
67 .3 3.43 5.31 | 1,250 3,840

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

LocaTtioN.—A#$ trail crossing 500 feet above Haiku-uka boundary and 6% miles
by trail southeast of Kailiili.

RECOBRDS AVAILABLE.—March 15, 1919, to June 30, 1925. Records for the period
March 15 to June 30, 1919, published in Water-Supply Paper 555.

Gaae.—Stevens continuous water-stage recorder.

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

CHANNEL AND CONTROL.—One channel at all stages; straight for 30 feet above
and 50 feet below gage. Right bank vertical; left bank about 1 on 1 slope.

' 63018—30——8
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Stream bed rock and gravel. Control composed of large boulders; shifts
occasionally.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 196
million gallons a day, or 303 second-feet, at 9 a. m. October 16 (gage height,
7.15 feet); minimum discharge, 0.3 million gallons a day, or 0.5 second-foot,
several hours September 24 (gage height, 3.45 feet).

1919-1925: Maximum discharge estimated 250 million gallons a day, or
387 second-feet, at 5.30 p. m. March 22, 1920 (gage height, about 8 feet);
minimum discharge, 0.08 million gallons a, 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.

REGULATION.—None.

OBJECT OF STATION.—To0 determine discharge of stream at boundary between
fee simple lands above and Territorial lands below.

UritazaTioN.—Water diverted by ditches of East Maui Irrigation Co. for irri-
gation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined below 20 million gallons a day and extended above.
Operation of water-stage recorder satisfactory. Daily discharge ascer-
tained by applying to rating table mean daily gage height determined from
recorder graph by inspection or, for days of considerable fluctuation, by
averaging discharge for intervals of day. Records fair for ordinary stages.

The following discharge measurements were made:

September 14, 1924: Gage height, 3.47 feet; discharge, 0.600 second-foot, or
0.388 million galléns a day.

May 16, 1925: Gage height, 3.70 feet; discharge, 2.58 second-feet, or 1.67
million gallons a day.

Discharge, in million gallons a day, of West Branch of Puohakamoa Stream at
Haiku-uka boundary near Kailiils, Maui, for the year ending June 30, 19256

Day July | Aug. | Sept. | Oct., | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.4 2.3 0.6 0.8 1.1 14.3 0.8 0.5 0.6 10.3 3.2 1.2
.4 2.6 .8 .7 1.0 2.6 1.2 .4 .6 8.5 2.8 11
.5 L5 W7 .7 .9 2.2 .8 .4 2.7 3.7 1.8 6.8
.4 2.5 .6 3.7 .9 1.6 .6 .4 2.0 8.0 1.6 9.5
.3 2.6 .6 1.2 .8 1.3 .6 .4 .8 8.8 3.9 3.8
.4 1.4 .6 .8 .8 1.2 1.4 .4 .6 7.8 1.9 3.0
.4 1.1 12 .6 .8 1.1 3.5 .4 .6 28 L5 1.9
5 3.2 .6 .6 .8 1.0] 26 .4 .5 59 1.5 L5
.5 4.5 .4 .6 1.0 L.0| 32 6.2 .6 9.4 2.2 1.4
.4 4.5 .4 .6 .8 L0| 170} 17.9 .6 10.0 4.6 1.2
.4 5.6 .4 4.2 .8 .8 3.7 2.0 1.1} 11.5 2.3 1.1
.7 2.2 .4 1.4 .7 3.6 2.0 1.2 .8 5.6 1.9 1.8
1.1 L5 .4 1.0 .6 4.2 L5 2.2 .6 55 1.9 2.0
.8 1.2 .4 .7 .6 L5 1.2 3.6 .5 3.4 1.8 6.6
6.0 1.3 .4 1.3 .6 1.0 1.0 22 .4 9.9 2.1 12,5
7.5 | 13.2 3| 52 .6 1.2 .9 1.5 41 23 1.8 2.6
3.0 9.7 .3 2.9 .6 1.1 .8 1.0 4] 48 2.5 L8
5.7 2.7 .3 2.7 .6 .8 .8 .81 1L0| 14.6 5.2 3.0
2.2 1.8 .3 4.5 .6 .8 1.8 .81 1.9 5.9 2.7 4.2
13.7 1.4 .3 2.8 17.2 .8 1.6 T 025 3.2 1.8 2.7
17.6 1.6 .8 5.4 97 4.4 1.5 .6 40 3.2 1.9 1.8
5.0 1.2 .4 9.5 22 1.4 1.0 .6 10.4 3.9 8.8 1.4
1.8 1.0 .3 1.7 3.2 1.0 1.2 .6 2.6 2.2 4.2 1.4
1.3 .9 .81 23 2.5 .8 .9 .6 L7 L7 2.0 1.2
1.0 .8 5.6 10.6 1.8 .8 .8 .6 1.6 15 2.1 1.0
L1 .8| 63 3.0 1.4 7 .6 5] 21 1.8 2.0 2.2
7.5 .9 14.6 2.3 1.2 .6 .6 .6 59 2.4 1.8 3.8
2.3 .8 2.6 1.7 2.3 .6 .7 .6 189 1.7 3.2 18,5
2.7 .8 1.6 1.8 3.7 .6 P - 3 N 57 5.2 1.8 3.3
6.6 .6 1.0 1.8 16.8 .6 N I P 25 1.8 1.5 14.3
1.9 P 2 P 14 . .5 [ ) IO, 5.8 Jevacon ) P ) PR
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Monthly dz's(':harge of West Branch of Puohakamoa Stream at Haiku-uka boundary
near Kailiili, Maut, for the year ending June 30, 1925

Discharge Total run-off
Month Million gallons a day s d
6c0nd- | Million
feet gallons Acre-feet
Maximum | Minimum | Mean | (ean)
17.6 0.3 3.04 4.70 4.1 289
13.2 .6 2.48 3.84 76.8 236
63 .3 3.36 5.20 101 309
52 .6 5.03 7.78 156 479
97 .6 6.12 9.47 184 564
14.3 .5 1.78 2.75 56.1 169
32 .6 3.50 5.42 108 333
17.9 .4 1.72 2.66 48.1 148
59 .4 9.81 15.2 934
48 L5 8.85 13.7 265 814
8.8 1.3 2. 57 3.98 79.6 244
18.5 1.0 3.95 6.11 118 364
97 3 4.36 6.76 | 1,590 4,880

PUOHAKAMOA INTAKE OF KOOLAU DITCH NEAR HUELO, MAUI

LocaTion.—20 feet below intake of short feeder canal from Puohakamoa Stream
to Koolau ditch, 7 miles southeast of Huelo.

“RECORDS AVAILABLE.—March 23, 1922, to June 30, 1925. East Maui Irrigation
Co. previously obtained records at this site.

GAGE.—Au continuous water-stage recorder installed July 23, 1924. Stevens
continuous water-stage recorder used prior to this date.

DiscHARGE MEASUREMENTs.—Made in short channel between Puohakamoa
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. .

{CHANNBPL 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, which is 14 by 40 feet. Below weir channel
slopes downward at 30° entering Koolau ditch in tunnel.

EXTREMES -OF DISCHARGE.— Maximum discharge recorded during year, 49 million
gallons a day, or 76 second-feet, at 6.30 a. m. November 21 (gage height,
2.27 feet) ; minimum discharge, no flow from 2 a. m. April 1 to 6.30 a. m. April
4, when water was shut out of intake.

1922-1925: Maximum discharge recorded, 88 million gallons a day, or
136 second-feet at 8 a. m. October 22, 1922 (gage height, 3.04 feet); a higher
discharge may have occurred during period of no record September 4-15,
1923. Minimum discharge recorded, 0.5 million gallons a 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 ditch).

DrversioNs.—During high water Spreckels ditch intake 120 feet downstream
takes water wasted at this intake above.

RecuraTioN.—Entire flow of Spreckels ditch empties into Puohakamoa Stream
about 400 feet above station. During ordinary stages station mea,sures all
water carried by this ditch and the stream.

«OBJECT OF STATION.—To0 determine amount of water diverted into ditech from
Territorial lands.

UTinizatioNn.— Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined below 39 million gallons a day; extension above this quantity
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.

subject to some uncertainty owing to the fact that the weir wing walls are
over-topped. Operation of water-stage recorder satisfactory except as noted
in footnote to daily-discharge table. Daily discharge ascertained by apply-
ing to rating table mean daily gage height determined from recorder graph
by inspection or, for days of considerable fluctuation, by averaging discharge
for intervals of day. Records excellent for ordinary stages except for

estimated periods, for which they are probably ‘good.

No disecharge measurements were made at this station during year.

Discharge, in million galloné a day, of Puohakamoa intake of Koolau ditch near

Huelo, Maui, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May .| June
68| 25 9.6 7.1 63| 00| 22 18.9
6.9 2 | 112 66| 66/ .0| 22 18.9:

03| 24 | 1.7 60| 157 .0] 20 23
69| 28 | 103 17 570 20 | 2 | 2 23
58| 25 9.6 52| 1Lo| 31 | 22 22
60{ 23 9.9 12 48| 68| 30 | 2 20
60| 23 | 189/% 13 47 42| 3 | 2 20

15,0 26 | 11.2 31 48| 42| 28 | 2 18,9

10.5| 28 85 s |3 181] 39| 2 | 2 18.9
7.4 28 7.8 28 | 2 74| 30 | 22 8.9
61| 28 7.3 | 25 | 17.8| 20 | 30 | 22 17.8

10.0| 25 6.8 8.8 23 | iz 78| 28 | 2 20

20 | 23 6.4 8.5 20 | 41| 52| 28 | 25 20

15.2] 2 8.3 8.1 16.6| 23 61| 2 | 2 22

%" | % 8.0 7.8 41| 189 66 26 | 2 2

3t | B 5.7 7.4 123 13.0| 60| 32 | 20 20

% | 2 5.7 7.2 1.4| 96| 57| 3 | 2 20

2 |, 25 5.4 7.1 9.9 9.6| 102 30 | 28 20

25 |'ag 5.0 6.0 17.8] 1006 28 | 26 | 22 20

2% | 2 5.0 167|015 | 2 96! 31 | 23 | 20 189

32 | 2 | 141 40 166 88! 31 | 20 | 2 18.9 .

30 | 18] 81l o 150| 83| 2 | 189! 23 189

24 | 166] 61 189 7.9 28 | 166] 22 17.8

2 | 12| 98 15.4] 7.2] 22 711 20 7.8

18.9] 13.6 4| 69| 20 43| 20 16.6.

13.4 2 ‘vl 103] 64| 25 43| 189 178
13.0 ) 26 . 54| 61| 28 43| 18.9| 20
10.8 1.9 74| 89| 162] 20 21
10.5 106 |, 9 23 | 189 20
9.6 884277 0| 20 | 189| 2
PR I | R S, 7.8 |00 ) 189 | ...

Norge.—Discharge estimated Sept. 21-24, Nov. 12and 21. Braced figures give estimated mean discharge
riods indicated. Estimates madé by comparison with records of Puohakamoa Stream near Huelo:

for
andpgpreckels ditch at Haipuaena Weir and a study of the intervening inflow.

Monthly discharge of Puohakamoa intake of Koolau ditch near Huelo, Maui, for

the year ending June 30, 1925

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

17.7 27.4 550 1,690
2L0 32.4 652 2,000
12,1 18.7 362 1,110
20.1 3L1 624 1,920
16.2 25.1 484 1, 490
14.1 21.8 438 1, 350

16.6 25.7 515 1,
10.1 15.6 283 870
13.6 21.0 396 1,210

22.7 351 812 1,

21.0 32.5 652 2,
20.0 30.9 600 1,840
17.1 26.5 6,170 18, 900
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MANUEL LUIS DITCH AT PUOHAEKAMOA GULCH, NEAR HUELO, MAUI

LocarioN.—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, 1925.

Gaee.—S8tevens continuous water-stage recorder.

DisceARGE MEASUREMENTS.—Made by rectangular sharp-crested weir, 4.5 feet
long set in concrete, with full contractions.

CHANNEL AND CONTROL.— 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, 100 million
gallons a day, or 155 second-feet, at 9 p. m. March 27 (gage height, 4.58
feet); minimum discharge, 0.1 million gallons a day, or 0.2 second-foot,
from 5 to 9 p. m. July 11 (gdge height, 0.05 foot).

1919-1925: Maximum discharge recorded, 116 million gallons a day, or
179 second.feet, at 2.10 p. m. January 14, 1923 (gage height, 4.93 feet);
minimum discharge, 0.05 million gallons a day, or 0.08 second-foot, at 6.30
p. m. March 3, 1920 (gage height, 0.03 foot).

DrversioNs.—Ditch is an extension of Center difch and plcks up water not
diverted by ditches at higher elevations. .

REeguLaTiON.—By gafes at frequent intervals.

OsBIECT OF sTATION.—To0 determine amount of water diverted by ditch from areas
involved under Territorial water license.

UtiLizarioN.—Water used for irrigation of sugar cane. )

Accuracy.—Stage-discharge relation permanent during year. Weir rating curve
well defined. Operation of water-stage recorder satisfactory except as indi- .
cated in footnote to daily-discharge table. Daily discharge ascertained by
applying to rating table mean daily gage height determined from recorder
graph by inspection or, for days of considerable fluctuation, by integrating
gage-height graph with discharge integrator. Records excellent.

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 below Kolea Reservoir, near Huelo) and carried to Kailua
Stream where it is diverted into Lowrie ditch (see Lowrie ditch at Opana Weir,
nesr Huelo) and carried to the vicinity of Paia for use in irrigation and develop-

-ment of sugar cane on the plantation of Hawaiian Commercial & Sugar Co. The
gystem comprises about 20 miles of main ditch. Manuel Luis ditech proper is
about 1% miles long and has a rated.carrying capacity of 30 million gallons a day.

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

Discharge, in million gallons & day, of Manuel Luis diich ai Puohakamoa Gulch,
near Huelo, Maus, for the year ending June 30, 1925

v

Day July | Aug. | Sept. | Oct. | Nov. | Jan. | Feb. | Mar. | Apr. | May | June
0.2 142 0.6 1.2 1.6 .. 0.3 0.4 16.7| 21 1.5
3 147 .6 .9 1.3 2.5 .3 4] 164| 20 17
.3 3.9 .6 .8 1.1 .6 .3 4.6 67 6.3 23
.30 22 .5 7.2 L0 .6 .3 1.8 9.0 4.4 33
.2 16.0 .4 14 .9 L1 .3 61 27 17.2 26
.2 2.6 .4 .7 .7 4.7 .2 4 21 66 19.4
.2 2.1 .6 .7 .7 6.2 2 5 35 4.5 66
.5 17.3 .5 .6 7 41 .3 .5 18.8 3.2 | 31
4] 21 .31, L1 7| 42 9.4 .41 159 7.0 2.8
21 25 .3 W7 .61 36 36 1.4] 38t 13.8 | 2.1
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Discharge, in million gallons a day, of Manuel Luis ditch at Puohakamoa: Gulckh,.
near Huelo, Maui, for the year ending June 30, 1926—Continued.

Day July | Aug. | Sept. | Oct. | Nov. | Jan. | Feb. | Mar. ! Apr. | May | June:
0.2 26 0.3 6.4 0.6 24 10.2 | 11.4 | 32 8.8 1.7
L6 121 .3 L5 .5 5.3 5.4 L1 28 6.0 6.8
1.6 3.3 .3 L0 .5 1.4 5.9 .5 260 5.4 6.2

.3 2.1 .3 7 .4 1.0 19.9 40 101 1.6 14, 8-
13.5 4.4 .3 2.2 .4 L1 9.1 4| 28 2.0 32
29 19.0 .21 49 .4 .7 L9 4 36 1.5 1.1
4.2 | 31 2| 12,8 .3 .6 L2 .41 47 7.7 5.2
14.2 | 23 20 2 .3 .6 .9 13.8] 35 27 9.1

6.8| 10.9 2] 23 .3 2.7 .91 28 31 18.7 16. 1"
17.8 3.1 .2 3 1.3 .81 3 25 4.0 8.5
38 4.0 .4 1.2 7| 43 24 3.0 2.6
27 1.9 .3 .6 .61 32 26 29 1.6-
6.8 L5 .2 L7 .6| 151 14.0| 23 1.3
2.4 1.3 4.4 .7 .6 5.4 4.3 7.5 1.1
L8 L2 26 .5 .5 2T 2.4 4.3 1.0
1.6 1.0 59 .5 W5 32 7.9 3.4 6.2
8.3 1.3 ] 30 .4 .51 51 2.1 1.9 15. 4
5.1 .9° 4.1 .5 .4 3r 1.8 7.7 33
3.2 .8 3.3 N 8.7 2.4 12.6
21 .7 L6 .4 .8 2.8 32
3.6 Y P .4 . L3 3

Note.—Data insufficient for making estimate November 20 to January I’ owingto either faulty or missing:
gage-height record.

Monthly discharge of Manuel Luis ditch at Puohakamoa Gulch, near Huelo;, Mauz,
for the year ending June 30, 1925

Discharge Total run-off
Month Million gallons a day
+Second- | pringen
feet gallons Acre-feet
Meximum | Minimum | Mean | (0€2D)
38 0.2 7.12 11.0 221 678
31 .6 9.32 14. 4 289 887
59 .2 4. 89 7.57 147 450°
49 .6 1.0 17.0 342 1,050
42 .4 5.84 9. 04 181 555
. 36 .2 3.86 5. 97 108 332
51 .4 -13.1 20.3 405 1,240
47 1.8 20.3 31.4 609 1, 8701
29 1.5 8.87 13.7 275 4
33 1.0 11.2 17.3 338 1, 030

KOOLAU DITCH AT WAHINEPE, NEAR HUELO, MAUI

Location.—Between Puohakamoa and Waikamoi Stieams, half a mile below
Puohakamoa intake, and 7 miles southeast of Huelo.

REecorps avaiLaBLE—March 25, 1922, to June 30, 1925. East Maui Irrigation
Co. previously obtained records at this location. '

Gaaere.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank across ditich.

‘CHANNEL AND cONTROL.—Ditch section in rock tunnel; permanent.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 113 mil~
lion gallons a day, or 175 second-feet, at 8 a. m. September 26 (gage height,
5.39 feet) ; this discharge occurs as the mean for several days during the year
due to using mean gage heights to nearest tenth-foot. Minimum- discharge
recorded during year, 3.6 million gallons a day, or 5.6 second-feet,.from 5 tos
6 a.m. April 1 (gage height, 0.34 foot). )
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1922-1925: Maximum discharge recorded, about 120 million gallons a day,
or 186 second-feet at 2 a. m. May 6, 1923 (gage height, about 5.55 feet);
minimum discharge, that of April 1, 1925. :

Diversions.—Flood water diverted at gage through a eross-cut channel and at
Puohakamoa intake half a mile upstream. Other flood water waste gates
along course of ditch.

RecurarioNn.—Complete regulation by intake gates and by flood water waste
gates.

OBsECcT OF sraTION.—To determine amount of water diverted through Koolau
diteh from Territorial lands.

UririzatioN.—Water used for irrigation of sugar cane.

Accuracy.—Btage-discharge relation permanent during year. Rating curve well
defined between 25 and 80 million gallons a day; extended beyond these limits.
Operation of water-stage recorder not satisfactory as indicated in footnote to
daily-discharge table. Daily discharge ascertained by applying to rating
table mean daily gage height determined from recorder graph by inspection
or, for days of considerable fluctuation, by averaging discharge for intervals
of day. Records good except for estimated periods and high and low stages,
for which they are fair.

For description of this ditch see Koolau diteh at Nahiku Weir, near Nahiku,
Maui.

One discharge measurement made during year.

July 25, 1924: Gage Leight, 3.65 feet; dischaige, 102 second-feet, or 65.9 million
gallons a day.

Discharge, in million gallons a day, of Koolau ditch at Wahinepe, near Huelo, Maus,
for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
23 100 44 36 28 6.6 104 70
104 44 35 28 81 104 7%
27 93 42 34 62 8.1 99 101
22 103 38 60 32 62 24 93 -110
20 107 37 30 37 35 104 110
20 88 38 60 28 28 31 99 107
20 77 54 28 29 38 93 100-
45 99 38 48 110 28 27 38 93 88
34 107 33 70 110 47 27 62 97
23 110 31 110 113 46 80 104
21 110 31 110 99 9 86 99
29 107 30 101 79 49 72 96
60 93 29 85 82 34 70 99
42 80 28 72 110 29 56 85
82 88 27 71 104 27 75 88
mo| 04| 2 38 s9| s2| 25| 85| 8
102 110 26 56 62 25 94 100
98 110 25 49 52 60 92 107 2
90 104 24 63 47 113 107 107
84 93 24 ) 72 42 113 104 97
110 93 37 70 39 113 104 91
110 80 27 53 37 110 101 110
99 70 24 100 70 36 107 101 107
80 67 35 34 62 34 101 93 101
70 62 110 05 47 32 93 88 91
- 67 59 113 93 87
- 72 64 83 78
- 70 52 95 85 100
-l - 59 52 104 86
o 107 47 96 84 107
- 87 [:7: Y [ES | I PUOUSR | R NN +: T PPN B : N () SO, 84 | ...

Note.—Discharge estimated July 28 and September 9-11. Braced figures show estimated , mean dis-
charge for periods indicated. Estimates made from study of incomplete gage height record and by com-
parison with the records of Koolau ditch near Keange, Puchakamoa intake of Koolau ditch near Huelo.
and other near-by streams.
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Monihly discharge of Koolaw ditch at Wahinepe, near Huelo, Maui, for the year
ending June 30, 1925

Discharge Total run-off
Month Million gallons a day )

Second- | prijgion y

feet Acre-feet
(mean) gallons
Mazximum | Minimum | Mean

July. emmmm———————— 110 20 6L5 95.2 1, 900 5, 850
August el 110 44 86.4 134 2, 680 8,220
September. oo 113 24 46.5 719 1, 400 4, 280
October - J DI SO, 74.8 116 2,320 7,120
November. - - oo 65. 1 101 1,950 5,990
December - oo . 53.7 83.1 1,870 5,110
January. y - ) 3 {1 P, 66.1 102 2, 050 6,290
05100 (VTS o 113 | 28 51.3 79. 4 1, 440 4,410
rch 113 6.7 56. 8 87.9 1,760 5,400
April_, 107 6.6 70.7 109 2,120 6,510
ay-. 110 78 95.8 148 2,970 9,120
DL ¢ OO ORI MRS 91.8 142 2, 760 8, 450
The year SRR [ 6.6 68.5 106 25, 000 76, 800

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, 1925. All previous records
for station revised and published in this paper.

GaGE.—Stevens continuous water-stage recorder.

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

‘CHANNEL AND CONTROL.—One channel at all stages. Banks high, steep, and
covered with vegetation; not subject to overflow. Control composed of
boulders and solid rock; may shift occasionally.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 1,360
million gallons a day, or 2,100 second-feet, at 9.45 a. m. October 16 (gage
height, 10.45 feet); minimum discharge, 0.8 million gallons a day, or 1.2
second-feet, 7 a. m. to 5 p. m. October 10 (gage height, 0.78 foot).

1921-1925: Maximum discharge recorded same as given above; minimum
discharge, 0.5 million gallons a day, or 0.8 second-foot, 9 a. m. July 4, 1922
(gage height, 0.47 foot).

 DrversionNs.—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.

REGuLATION.—By diversion only.

OBJECT 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.

UriLizaTioN.—Low water is all diverted by ditches of East Maui Irrigation Co.
for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed, presumably, at time of flood
September 25, 1924. Rating curve used previous to this flood was revised
and all previous records are republished in this paper. The two rating
curves well defined below 35 million gallons a day; extension above this
quantity uncertain. Operation of water-stage recorder satisfactory except
as indicated in footnote to daily-discharge table. Daily discharge for year
ending June 30, 1925, ascertained by applying to rating table mean daily
gage height determined from recorder graph by inspection or, for days of
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considerable fluctuation, by integrating gage-height record with discharge
integrator. Daily discharge previous to this year ascertained, below gage
* height of 1.0 foot (discharge, 2.9 million gallons a day), by applying to rating
table mean daily gage height determined from recorder graph by inspection;
above gage height of 1.0 foot, by integrating gage-height record with dis-
charge integrator. Record good for ordinary stages except for estimated
periods and high stages, for which they are fair.

Discharge measurements of Waikamos Stream above Wailoa ditch, near Huelo, Mauz,
during the year ending June 30, 1926

Discharge Discharge
Dat: hG' e1; Dat hG' et
ate e . ate i s
(feet) | Second- Malﬁl“’n (feet) | Second- Maillhon
feet galions feet ga_ons
8 day a day
Sept. 11 0.73 2,06 133 || Apr. 4. e 162 17.3 1.2
Sept. 25 1.84 26.1 16.9 May 20 cccmcaaaaas 1. 49 10.9 7.04
Feb. 20 ooeo..... 1.08 3.16 2.04

Discharge, in million gallons a day, of Waikamoi Stream above Wailoa ditch, near
Huelo, Maui, for the years ending June 30, 1922-1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May | June
43 18| 4.4 2.5
2 2.2 47 2.2
58 53| 86 2.1
26 8.2 22 1.9
104 31 | 148 1.7
12.1 | 154 23 8.8 16
.3 | 238 25 6.6 1.4
.9 | 242 10.4| 7.7 1.6
29 | 136 23 4.4 1.8
24 212 121 43 1.6
142 84 5.6 83 L5
28 41 126 4.9 2.6
1.9 25 125 3.4 2.8
7.9| 19.8| 83| 2.9 17
66| 129 61| 23 1.5
b (U RSV SO SO MR AU IR R, 531 93| 90! 20 1.4
SO N A .- . 44| 145| 9.8| 20 1.2
18 RPN M NN S 3.9 1L5| 53| 20 1.1
OO NSO SIS OO HUNUTO MR O A 3.6| 73| 43| 22 11
20... B N A 3.2 55| 84| 49 1.2
b1 VO U, FUIR, SR AR MR ISR SN 2 51| 122 2.6 L5
22 PRI B - 163 437 1IL5| 21 1.3
b NORUR NOUIN SOSSON NI NI NN A N 82! &7 76| 31 1.1
24 - 121 3.5] 54| 48 10
25 O AP NSO MO AU EIN AN SO 6.4 31| 70| 3.2 1.0
7 SR AN SO RSN AR (R RN S 64| 28| 46| 1.6 .9
7 S IO A, IR SRR NI MR IO -l 34 26| 32| 9.6 .8
- SN MRS NI I N I, 142 | 209 2.3 25 10.2 .8
P2 T NN I RN N I A, 32 |eaeann 211 30 7.0 .8
30 B O RO IR 256 |oeoeo-- 21| 58| 3.7 7
E:3 W NN MNN SR SO IS, 375 P 2.9 |oemeen
07| 10| 13| 26| 35| 46| Ll1| 63| 59| 61 L1 10.1
.6| L6| 18| 36| 33| 43| 33| 37| 47| 88 11.1 4.7
.6 10.3] 21| 40 3.5| 43| 1L3| 26| 24 112 4.2
6| 47! 44| 21 20 37| 75| 22| 25 7.9 10.5
.8 20| 143| 31 99 28| 27| 20| 60| 10.2 10.1
6| L5| 63| 20 |108 3.0, 28| 20| 48| 63| 50 4.6
6] 3.6| 10.0] 17.0 102 28| 34| 18] 49| 2 3.4
6| 185| 43| 78| 34 22| 50| 17| 91 |.8 3.1
11| 22 14.3| 52| 1.6 20! 19.1| 8¢ |141 7.9 2.8

.8] 17.6 | 116 40| 80| L8, 1.0 98 71 5.8 2,
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Discharge, in million gallons a day, of Waikamot Stream above Wailoa diich, near
Huelo, Maui, Jor the years ending June 30, 1922-1926—Continued

Day July | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
'1924-25

50 1.0 | 284 13 3.4 3.2 5.5 1.3 12.2

35 1.0 14.2 1.2 3.3 3.0 3.5 L2 . 7.9

1.1 1.0{ 1.8 11 2.5 2.6 29| 35 55 9 9.3
7.2 .91 159 1.1 2.2 4.2 2.6 37 22
5.7 .9 9.3 | 80 2.0 4.6 23|11 9.1
6.4 2.1 21 23 4.6 2.1 | 164 6.8 8.6
5.1 1.5 39 120 5.0 3.1 1.9 | 66 39 5.5
3.9 1.11 53 2.8 4.4 1.8 | 14.9 23 4.9
3.5 2.1 95 2.1 3.4 1.6 7.7 9.4 4.2
3.2 | 16.8| 53 52 1.6 2.5 15 6.1 1 7.7 3.5
3.0 |:251 12.2 4.4 L5 2.2 1.4 83 7.9 16.3
3.2 82 8.6 3.8 1.4 2.0 1.4 | 264 6.3 16.8
2.6 8.8 6.5 7.4 1.4 2.2 1.8 | 114 1.8 79
2.3 4.9 6.1 114 1.3 2.4 7.0 19.3
2.0 2.8 6.1| 66 1.2 2.0 6.1 69
2.0 |aeeeee 50 ..o 1.3 L7 |ececoad] 290 jaoeoooo 5.5 [ccamaen

i

Nore.—Discharge estimated Jan, 4, 1925. Braced figures give estimated mean discharge for periods indi-
rcated. Estimates made by comparison with ecords of fiow for East and West branches of Waikamoi
‘8tream at Haiku-uka boundary, near Kailiili Taui.

Monthly 'discht'zrge of Waikamot Siream above Wailoa diich, near Huelo, Maui, for
the years ending June 30, 1922-1925

Discharge Total run-off
Month Million gallons a day
Second- | ppinion
feet Acre-feet
i . (mean) gallons
Maximum { Minimum | Mean
.January 2831 375 32 201 311 805 2, 470
February 209 3.2 35.9 55.5 1,010 3,080
242 2.0 48.5 75.0 1, 500 4, 620
31 1.8 115 17.8 346 1,
22 2.0 5.93 9.18 184
2.8 L7 1.48 2.29 44.4 136
375 W7 25.3 391 3,800, | 11,900
5.4 .6 1.22 1.89 37.9 116
gusSt oo 34 1.0 5.77 8.93 179 549
:September- ... 116 1.3 11.9 18.4 358 1,100
October... 80 2.6 13.5 20.9 420 1,
Novemb 108 3.2 23.2 35.9 697 2, 140
December. 4.6 1.0 1.99 3.08 6.7 189
429 L1 60.5 93.6 1,880 5, 760
98 1.7 12.8 19.8 359 1, 100
141 2.6 21. 5 33.3 668 2, 050
88 3.7 16.2 25.1 485 1, 490
40 |ecocaieoo 7.39 11. 4 229 703
18.5 2.2 5.75 8.90 173 530
429 [ 15.2 23.5 5, 540 17,000
107 3.0 13.1 20.3 407 1, 250
92 1.8 8.29 12.8 257 7!
146 1.2 13.2 20. 4 396 1,220
182 1.2 215 33.3 667 2, 050
112 L9 13.3 20.6 399 1,230
148 1.7 37.2 57.6 1,150 3,
20 14 5. 43 8. 40 168 516
319 1.0 33.2 514 963 2, 950
41 2.5 8.92 13.8 276 848
83 2.1 16.9 26.1 508 1, 560
160 2.1 13.7 212 426 1,310
14.6 L1 2.76 4.27 82.9 2
319 10 15.6 24.1 5,710 17, 500
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Monthly discharge of Waikamoi Stream above Wailoa ditch, near Huelo, Mauz, for
the years ending June 30, 1922-1926—Continued

Discharge Totgl run-off
Month Million gallons a day
Second- | pittion |
feet Ilo: Aere-feet
s s (mean) gallons
Maximum | Minimum | Mean
1924-25
11 12.7 19.6 394 1,210
2.0 10.1 15.6 312 959
.9 13.5 20.9 404 1,

.9 22.5 34.8 698 2, 140
1.1 23.4 36.2 701 2, 150

1.2 6.23 9.64 193 5
1.7 15.7 24.3 488 1, 500
L1 6. 30 9. 25 176 541
L2 43.2 66.8 1,340 4,110
.......... 37.3 57.7 1,120 3,430
............ 10.0 15.5 310 953
3.5 18.6 28.8 558 1,710
The year. .« ceoumocemaacean .9 18.3 28,3 6,690 20, 500

EAST BRANCH OF WAIKAMOI STREAM AT HAIKU-UKA BOUNDARY, NEAR RAILIILI, MAUT

LocaTion.—200 feet above Haiku-uka boundary trail, at elevation 3,020 feet,
5% miles east of Kailiili.

RECORDS AVAILABLE.—May 26, 1918, to June 30, 1925.

Gaage—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, about
147 million gallons a day, or 227 second-feet, at 9.45 a. m. March 27 (gage-~
height, 7.07 feet); minimum discharge, 0.2 million gallons a day, or 0.3
second-foot, several hours July 7 (gage height, 3.92 feet).

1918-1925: Maximum discharge recorded, about 230 million gallons a
day, or 356 second-feet, at 5.20 p. m. March 22, 1920 (gage height, 7.92
feet); minimum discharge, 0.07 million gallons a day, or 0.11 second-foot,
April 15, 1919 (gage height, 3.77 feet).

Diversions.—A little water is diverted above station by Kula pipe line.

REGcuLATION.—None.

OBsECT OF 8TATION.—To0 determine discharge of stream at boundary between
fee simple lands above and Territorial lands below.

Urnnization.—Water diverted by ditches of East Maui Irrigation Co. for irri-
gation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined below 15 million gallons a day; extension above uncertain.
Operation of water-stage recorder satisfactory during year. Daily dis-
charge ascertained by applying to rating table mean daily gage heights
determined from recorder graph by inspection or, for days of considerable -
fluctuation, by averaging discharge for intervals of day. Records fair for
ordinary stages; poor for high stages.
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ary near Kailiili, Mauz, during the year ending June 30, 1925
Date

Discharge measurements of East Branch of Waikamoi Siream at Haiku-uke bound-
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WEST BRANCH OF WAIKAMOI STREAM AT HAIKU-UKA BOUNDARY NEAR KAILIILI, MAUI

LocaTtion.—At Haiku-uka boundary trail at elevation 3,000 feet,. 5 miles east.of’
Kailiili. -

RECORDS AVAILABLE.—May 28, 1918, to June 30, 1925.

Gage.—Stevens continuous water-stage recorder.

DiscEARGE 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, about’
974 million gallons a day, or 1,510 second-feet, at 10.15 a. m. October 16~
(gage height, 6.28 feet); minimum discharge, 0.3 million gallons a day, or
0.5 second-foot, several hours July 11 and 12 (gage height, 0.42 foot).

1918-1925: Maximum discharge recorded, about 2,020 million gallons-
a day, or 3,130 second-feet, at noon December 6, 1918 (gage height, 9.85-
feet); minimum discharge, 0.06 million gallons a 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 Kula pipe line at elevation:
4,300 feet. .

RecuLaTION.—None.

OBJECT OF STATION.—To determine discharge of stream at boundary betweem
fee simple lands above and Territorial lands below.

UrirLizaTioN.—Water diverted by ditches of East Maui Irrigation Co. for irrigation:
of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Rating curve:
fairly well defined below 200 million gallons a day; extension above uncer--
tain. Operation of water-stage recorder satisfactory except as indicated in
footnote to daily-discharge table. Daily discharge ascertained by applying:
to rating table mean daily gage height determined from 1ecorder graph by
ingpection or, for days of considerable fluctuation, by averaging discharge:
for intervals of day. Records good except for estimated periods and high.
stages, for which they are fair.

One discharge measurement made during year:
September 14, 1924: Gage height, 0.44 foot; discharge, 0.540 second-foot, or-
0.349 million gallons a day.

Discharge, in million gellons a day, of West Branch of Waikamot Stream ot Haiku--
uka boundary near Kailiily, Maus, for the year ending June 30, 1925 -

PROW QOOCCD @ W

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
0.5 3.2 0.6 1.0 1.3 | 30 0.6 0.6 0.7 56 4.8 1.
.6 3.8 W7 .90 L1 3.0 1.3 .6 .7 26 4.6 1.
.8 1.8 W7 .8 1.0 2.5 .8 ) 2.6 6.8 2.8 14.
.6 2.5 .6 19.1 .9 1.6 .8 .5 2.9 151 2.5 20
.5 3.8 .6 3.6 .8 1.2 .7 .5 .90 21 4.6 7.9
.5 1.8 .6 1.2 .8 1.1 14 .5 R YA 2.2 5.
.4 1.3 1.2 .9 .8 1.1 4.9 .5 6| 74 1.5 3.
.5 3.6 .7 .8 .8 1.0 | 100 .6 .6 13.8 1.3 2.
.6 7.3 .6 .7 .8 .8 | 156 1.6 .6 18.0 1.7 1.
.5 8.8 .5 .7 .8 .81 67 43 6] 24 6.1 1.
4| 1.9 .4 10.1 7 .8 9.3 3.5 .81 30 4,2 1.
.7 3.7 .4 3.8 .7 6.9 3.8 1.4 7] 13.4 1.8 2,
1.3 1.8 .4 1.6 W71 15.4 2.0 3.3 .6 13.4 2.3 2.
.9 2.0 .4 11 .6 17 L5 6.0 .4 7.9 2.5 17
1L7 1.7 .4 1.8 .6 L3 2.8 4 21 2.5 32
16.8 | 32 .41 220 .6 L1 L7 4| 56 2.1 4.9
7.0 25 .4 7.0 .6 L7 10 1.1 .3 142 2.6 2.7
11.8 3.8 4 3.5 .0 -9 LO| 1L7| 44 9.8 4.8
4.4 2.3 .3 5.9 .5 17 .8 28 16.2 4.2 9.3
36 L6 .8 4.0/ 41 L5 .8] 81 6.3 2.3 4.8
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Discharge, in million gallons a day, of West Branch of Waikamot Stream ai Haiku-
uka boundary near Kailiili, Maui, for the year ending June 30, 19256—Con.

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
53 2.0 0.8 10.2 | 276 1.6 0.8 116 6.0 2.0 3.5
13.0 L7 .6 19.1| 65 1.1 .81 29 1.6 | 150 2.0

3.0 1.3 40 27 5.2 L7 1.3 LT 5.2 5.3 10.0 L7
L7 1.2 .81 56 2.5 L1 .7 2.0 2.7 3.2 1.6
1.3 1.1 8.0 28 1.6 .8 .7 1.6 1.8 3.0 ]
1.4 1.0} 202 4.8 13 .4 .8 .61 54 2.0 3.2 2.2
21 Lo | 50 2.8 12 .4 .7 .70 210 3.8 2.3 6.6
6.9 .9 4.5 2.1 2.5 .4 7 L7 92 3.0 45| 80

3.3 .7 2.3 L8| 40 I 3 U 182 110 2.5 8.3
17.7 .7 1.3 1.7 36 .4 7 76 3.0 1.8 38

3.9 Ry N O | LS |eeoaes 7 18.8 |cecanee 1.6 {eecennn

Nore.—Discharge estimated Jan. 1. Braced figures give estimated mean discharge. Estimates made
by comparison with record for East Branch of Waikamoi Stream at Haiku-uka boundary near Kailiili,

~ Maui.

Monthly discharge of West Branch of Waikamoi Siream ot Haiku-uka boundary
near Kailiili, Maug, for the year ending June 30, 1926

Discharge Total run-off
h -
Mont] Million gallons a day Socond- Million
feet gallons Acre-feet
Meaximum | Minimum | Mean | (€81

53 0.4 7.18 11,1 684
32 | 7 439 6.79 | 136 417

202 .3 9.38 14.5 281
220 W7 14.3 22.1 444 1,360
276 .5 15.0 23.2 451 1, 380
30 ecimieeas 2.87 4.44 89.0 3
156 .6 11.9 18.4 368 1, 130
43 .5 3.11 4.81 87.0 7
210 3| 296 45.8 917 2,810
142 1.8 22.4 34.7 673 2,060
15.0 1.3 3.73 5.77 116 354
50 | 1.2 8.55 13.2 256 787
The Yearmmmeememmeeeemeens 276 i ............ 11 17.2 | 4,040 12,400

ALO STREAM NEAR HUELO, MAUI

LocaTioN.—300 feet above Spreckels ditch inflow and trail crossing and 5 miles
east of Huelo.

RECORDS AvAILABLE.—December 18, 1910, to June 30, 1925.

Gage.—Stevens continuous water-stage recorder installed April 5, 1920, to re-
place Friez water-stage recorder installed June 18, 1914. Prior to June 18,
1914, vertical staff at trail bridge 300 feet downstream from present site.
Datum lowered 0.05 foot May 19, 1922. '

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

CHANNEL AND coNTROL.—Channel at gage in a fairly large pool at foot of rapids.
Banks steep and high. Control, at outlet of pool, composed of rock ledge
and large boulders; permanent.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about 295
million gallons a day, or 456 second-feet, at 7 a. m. November 21 (gage
height, 3.84 feet); minimum discharge, 0.4 million gallons a day, or 0.6
second-foot, from 4 to 6 p. m. September 19 (gage height, 0.47 foot).

1910-1925: Maximum discharge reeorded, about 638 million gallons &
day, or 987 second-feet, at 7 p. m. December 9, 1916 (gage height, 4.35
feet) ; minimum discharge, that of September 19, 1924.
Diversions.—None. ’
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REGULATION.—NoOne.

OssECT OF sTATION.—To furnish data for appralsal of water value under Ter-
ritorial lease to ditch company.

UriLizaTioN.—Ordinary flow diverted by ditches of East' Maui Irrigation Co.
for irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined - below 45 million gallons a day; extension above
uncertain. Operation of water-stage recorder satisfactory except from
July to September. Daily discharge ascertained by applying to rating
table mean daily gage height determined from recorder graph by inspection
or, for days of considerable fluctuation, by averaging discharge for intervals
of day. Records good for ordinary stages except for estimated periods
for which they are fair; high-stage records poor.

Discharge measurements of Alo Stream near Huelo, Maui, during the year ending
June 30, 1925 .

Discharge
Dat hoieht
ate (84
(feet) | Second- | Million
feet | Sollon

0.69 2.33 151
.61 L42| 018
.65 3.65

Discharge, in million gallons a day, of Alo Stream near Huelo, Maus, for the year
ending June 30, 1926

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
14| Le| 72| no| 07] 06| 84| 62 2.2

1.2 1.4 2.0 2.1 .7 .6 5.3 4.4 3.0

11| 13| L8 .8 7| 20f 46| 23| 173

3.6 . L2| L4| 11 7| L3l 49| 23| a

09 1.8 L1 1.3 1.3 .6 .8 9.5 3.8 8.8

0.6 1.1 1.0 1.2 2.2 .6 N 5.2 2.0 6.9
- 1.0 .0 1.1 1.6 .6 .61 10.7 2.0 3.8
1.0 1.0 L0 7.1 .6 6 4.0 2.2 .2.9

Li| L1| Lo| 67| 113 B[ 45| 22 2.6

1 1.0 .9 9| 48| 22 L5| 60| 25 21

.6 5.6 .8 .8 3.7 2.7 5.4 8.4 L8 1.8

5| L6 7| 27| 21| 20| 1Lo| 48] L9 4.6

.5 1.3 T 2,0 1.7 5.8 81 .47 2.7 3.5

.5 1.0 .6 L0 L5 3.9 .7 3.0 L7 7.8

5| 2.2 .6 o L4 22 6| 82| L8| 138

.5 61 .6 .8 12| Le 6| 1L.3| L6 3.2

N 3.1 .6 7 1.2 1.4 .61 31 3.6 2.7

Bl 97 .6 7] 11| 12 1.8 7.8]| 9.6 3.1

5| 5.8 .5 1 18| L2{ 50| 47| 89 3.3

J .5) 37| 55 7| Lb| 10| 72| 31| 26 2.0
6.0 .8| 35120 Lo| 12 .9| 43 26| 22 1.8
5 143 12,4 .7 1.3 .9 13.3 2.2 16.0 1.6

61 19.6 2.8 .6 1.9 .8 4.2 1.8 6.0 LS

2.6 20 2.0 6| 14 71 26| 16| 3.2 1.4

69| 127 16 5| L0 T 21 14| 24 1.2

L2} g5 45| 14| .5 1o .7] 130] 41| 20| 26
iL5| 36| 1.3 N .9 .6 36 15| 19 3.0

3.0| 25! 34 5| L0 6| 95| 14| 32| 19.8

2.1 2.5 2.4 .b 1.0 oo 29 4.4 2.0 3.0

1.6 2.9 | 10.0 .5 W8 |acas 19.5 1.8 29| 381

....... 1.9 .5 .8 . 5.4 EN ) -

Nore.—Braced figures give mean discharge for periods indicated; estimated by comparison with record ’
for Waikamoi Stream above Wailoa ditch, near Huelo, Maui.
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Monthly discharge at Alo Stream near Hu%la, Maui, for the year ending June 30
192

Discharge Total run-oft

Month Million gallons a day Second- | prirtion
feet Acre-feet

(mean) | gellons

Maximum | Minimum | Mean

1 7SRRI FSI I PN 3.91 6.05 121 372
August_ o i ce e e 3.07 4.75 95.2 202
L S P 4,62 7.15 139 425
51 Lo 6.33 9.79 196 602
120 .5 7.65 11.8 230 705
7.2 .5 1.17 1.81 36.3 111
7.1 .8 1.88 2.91 58.2 179
22 .6 2.41 3.73 67.4 207
43 .5 7.07 10.9 219 673
April .. 31 1.4 5.76 8.91 173 531
MY oo 16.0 16 3.57 5.52 1 340
JUNG. o e am 31 1.2 6.10 9.4 183 562
The year . occeoeeeeae 120 fooooooees 4.46 6.90 | 1,630 5, 000

SPRECKELS DITCH BELOW KAAIEA GULCH, NEAR HUELO, MAUI

LocATIioN.—1,000 feet below intake in Kaaiea Stream and 2% miles by trail
" southeast of diteh superintendent’s house at Kailua.

RECORDS AVAILABLE.—December 15, 1917, to June 30, 1925.

Gage—Stevens continuous water-stage recorder.

DISCHARGE MEASUREMENTs.—Made from plank at gage.

CHANNEL AND cONTROL.—Diteh 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, 76 mil-
lion gallons a day, or 117 second-feet, at 5.30 a. m. November 21 (gage
height, 4.23 feet); minimum discharge, 0.05 million gallors a day, or 0.08
second-feet, from 7 to 8 a. m. December 15 (gage height, 0.30 foot).

1917-1925: Maximum discharge recorded, 110 million gallons a day, or
170 second-feet, at 7.30 p. m. January 16, 1921 (gage height, 5.65 feet) and
at 6.40 p. m. May 16, 1924 (gage height, 5.45 feet); minimum discharge, no
flow, occasionally when water is turned out of ditch.

DiversioNs.—Diteh diverts water from a dozen or more streams east of
Nailiilihaele.

REGULATION.—By gates at frequent intervals.

OBsECT 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 probably permanent except during period
March 27 to April 17 when shifting-control method was used. Rating
curve fairly well defined below 50 million gallons a day; extended above.
Operation of water-stage recorder satisfactory except for part of December
and January. Daily discharge ascertained by applying to rating table
mean daily gage height determined from recorder graph by inspection and
corrected as necessary during shifting-control period or, for days of con-
siderable fluctuation, by averaging discharge for intervals of day. Records
fair.

For description of this ditch see Spreckels ditch at Haipuaena Weir, near
Huelo, Maui.

63018—30——9
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The following discharge measurements were made:
February 18, 1925: Gage height, 0.47 foot; discharge, 0.93 second-foot, or 0.6C

million gallons a day.

April 1, 1925: Gage height, 0.94 foot; discharge, 10.4 second-feet, or 6.70

million gallons a day.

Discharge, in million gallons a day, of Spreckels ditch below Kaaiea Gulch, near
Huelo, Mausi, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
| S 0.1 L3 0.4 0.7 0.9 6.7 0.2 0.4 6.6 L3 0.6
.1 L1 .4 .6 .7 11 .2 .3 7.6 1.2 .6
.1 L2 .4 .6 .4 1.1 .2 .7 2.6 .4 6.0
.1 2.4 .4 L9 .2 .9 0.6 .2 .6 2.6 .4 3.0
.1 1.6 .4 .7 .4 .6 . .2 .4 59 .6 2.4
.1 .9 .4 .3 .4 .5 .2 .4 3.9 .6 2.6
.1 .9 .4 .3 .4 .4 .2 .6 7.6 .5 L7
.2 2.4 .3 .2 .4 .4 7.2 .2 .4 3.7 .4 1.6
.1 L3 .2 .4 .4 41 12,8 2.1 .4 2.9 .6 1.6
.1 L5 .2 4 .4 4| 11.8] 10.2 .4 6.9 .6 L3
.1 1.9 .2 4.0 .4 .3 2.5 L6 L6 8.2 .5 1.2
.1 L1 .2 .6 .4 L4 .8 1.5 .5 3.2 .4 2.4
-2 1.0 .2 .4 .4 .8 .2 2.1 .4 3.4 .4 L3
.1 .9 .2 .4 .3 .3 .1 2.1 .4 1.7 .3 2.7
.4 .9 .2 .5 .3 .2 .4 L3 .2 4.9 .2 8.8
2.8 1.4 2] 151 .2 .2 .7 .9 .2 7.4 .2 1.6
.6 1.8 .2 4.0 .2 .6 .6 .2 9.6 .4 1.3
16 Lo .2 4.2 .2 .6 .61 10.8 6.7 3.1 1.3
.7 11 .2 2.2 .2 .6 .5 2.4 4.0 19 2.2
7.6 .9 .2 1.4] 10.1 .6 .4 5.3 13 .5 .9
21l 1.0 .9 .4 2.4 37 .6 40 171 1.0 .4 .9
5.4 .7 .2 531 10.1 .4 4| 10.5 1.4 2.3 .8
L7 .6 .2 9.8 2.4 o .6 .4 2.0 .6 .9 .7
1.3 .6 .9 | 152 L9 - .6 4 1.0 .6 .7 .6
1.1 .6 3.3 9.9 L3 4 .3 .6 .3 .8 .6
Lo .6 28 3.4 L1 .4 .3 2.9 L5 .8 .9
1.0 .6 8.3 2.5 .9 .3 .4 13.9 .4 .6 L2
.9 .6 2.2 L6 1.3 .4 .34 12,0 .2 .8 6.4
.8 .6 1.3 1.4 Lo .4 15.7 1.0 .6 .6
L5 .6 .9 1.8 4.5 .4 17.2 .4 .8 10.4
.6 I 3N I L3 o .3 6.6 (oo L I P,

Nore.—Braced figures give mean discharge for periods indicated; estimated by comparison with record
of Alo Stream near Huelo, Maui, because recorder was not operating properly.

Monihly discharge of Spreckels ditch below Kaaiea Gulch, near Huelo, Maui, for
the year ending June 30, 1925

Discharge Total run-oft
Month Million gallons a day s
econd- | Miltion
T ee galions Acre-feet
Maximum | Minimum | Mean | (mean)
11.0 0.1 1.34 2.07 41.6 128
2.4 4 1.08 1.67 33.4 102
28 .2 L71 2.65 51.2 157
15.2 .2 3.02 4.67 93.5 287
37 .2 2.63 4.07 78.8 242
6.7 . .60 .93 18.7 57
12.8 .1 1. 55 2.40 47.9 147
10.2 .2 1.01 1. 56 28.4 87
17.2 .2 4.07 6.30 126 387
9.6 .2 3.60 5.57 108 332
3.1 .2 .78 1.21 2.1 74
10.4 .6 2.27 3.51 68.2 209
37 .1 1.97 3.05 720 2,210
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CENTER DITCH BELOW KOLEA RESERVOIR, NEAR HUELO, MAUI

LocatioNn.—200 feet below intake from Kolea Reservoir spillway, half a mile
below intake in Waikamoi Stream, and 31 miles by trail east of Huelo.
REcCorDs AvAtLABLE—May 1, 1922, to June 30, 1925. For station half a mile
upstream at Waikamoi March 6, 1918, to April 30, 1922; see “ Regulation”

below.

Gage.—Stevens continuous water-stage recorder.

DisCHARGE MEASUREMENTS.—Made from plank just above gage or by wading.

CHANNEL AND conNTROL.—Channel slightly curved at gage and sharply curved
about 75 feet below. Bed composed of rock and hardpan. Control formed
by excavated ditch section; shifts.

ExXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 84 million
gallons a day, or 130 second-feet, from 9.15 to 11.15 p. m. March 27 (gage
height, 5.00 feet; may have gone higher during period of no record);
minimum discharge, 1.2 million gallons a day, or 1.9 second-feet, several
hours February 4-7 (gage height, 0.70 foot).

1922-1925: Maximum discharge recorded, 84 million gallons a day, or
130 second-feet, at 5 a. m. January 12, 1923 (gage height, 5.02 feet); mini-
mum discharge, 0.38 million gallons a day, or 0.6 second-foot, at noon
February 19, 1923 (gage height, 0.49 foot).

Diversions.— Ditch diverts water that rises below or passes Spreckels ditch.

RecuraTion.—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.

Ossect or sraTioN.—The discharge at this station less the discharge at the
Manuel Luis ditch 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
fairly well defined below 45 million gallons a day; extended above. Opera-~
tion of water-stage recorder satisfactory except as indicated in footnote to
daily-discharge table. Daily discharge ascertained by applying to rating
table mean daily gage height determined from recorder graph by inspection
or, for days of considerable fluctuation, by averaging discharge for intervals
of 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 ditch
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 a day.

Discharge measurements of Center ditch below Kolea Reservoir, near Huelo, Mau,
during the year ending June 30, 1925

Discharge
Dat hatght
ate e Million
(feet) Segg%d- gallons
a day

JULY 20 e e - 0.94 6.03 3.90
Sept. 6o e - .82 3.44 2.22

ADr. d e 2.33 42,3 27.3
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Discharge, in million gallons a day, of Center ditch below Kolea Reservoir, near Huelo,
Mausi, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1L4] 19.9| 2.6 46 1.8 1.4 1.9 48 29 5.7
14} 22 2.6 13.6 6.2 L3 2.1 42 32 6.2
141 13.6 25 7.0 2.0 1.3 8.81 24 17.3 | 32
1.4} 35 2.2 4.3 2.4 1.3 75| 18.7| 1.3 56
L4 25 2.1 2.9( 29 L2 26/ 39 28 2
1.4 9.4 21 2.7 9.5 1.2 22 B 16.5 13.9
1.4) 10.2| 2.8 2.6 | 6.5 13 2.5 | 72 16.2 12.2
2.4 26 2.2 10.3 | 63 1.3 221 25 13.5 9.4
1.8 28 2.0 23| 71 7.4 L9 | 28 17.0 9.4
1.5] 32 1.8 2.0) 55 58 2.9} 37 23 7.9
1.4 34 1.8 . 1.8 | 28 21 16.5 | 49 20 6.9
3.1} 22 1.6 .. ... 6.5 | 151 | 140 | 10.7 41 22 13.5 16.9
4.4 10.8 L6 .. 2.0 22 55| 10.3 1.9 22 15.5 11,1
1.6 8.1 1.4 ... 2.0 3.8 3.6| 29 L7 171 7.3 22

16.5 | 11.2 L4 _____ L9 2.3 4.6 18.0 1.7 34 8.1 64
41 30 1.3 .8 2.0 2.7 7.6 1.6 | 58 7.0 23
20 44 1.4 (. i 1.8 2.4 5.4 L6 77 15.5 15.1
25 28 1.3 7 1.7 21 47| 16.1| 58 34 16.7
127 21 1.3 3.9 53| 40| 38 36 28 26
22 10.1 L3 7.0 4.4 3.6 | 72 24 13.2 14.8
54 1.7 b I P 6.6 9.8 8.2 65 23 10.3 9.4
40 10.4 ) - IO S 1.9 1.8 2.7 39 24 42 57
17.6 9.9 ) U 2 D 1.6 4.7 2.5 22 19.9 | 34 8.2
9.4 5.9 4.8 || amaae 1.6 2.2 2.5 | 16.4| 12.3 | 18.8 8.2
7.7 5,6 | 32 foo._-- 7.1 3.2 1.7 2.2 8.8 88| 10.2 3.6
7.4 5.0 B2 |....._. 5.2 1.4 1.6 20| 60 20 13.1 7.2
17.7 5.5 43 |....._. 3.9 1.4 L5 211 79 9.4 10.9 23
13.0 40 26 ... 11.2 1.3 1.6 1.8| 75 81| 17.6 53
7.0 3.6 IL8 | ... P 1.3 1.9 72 32 9.0 26
31 3.1 7.0 |ceeeeos 1.3 1.6 74 13.9 8.8 56
9.4 b2 T PN SO, 1.3 1.4 40 | 9.8 oo

e t1§Io1*1';16.—(}age-height record either faulty or missing Oet. 4 to Nov. 9and 11-24; data insufficient for making
imave.

Monthly discharge of Center ditch below Kolea Reservoir, near Huelo, Maui, for the
year ending June 30, 1925

Discharge Total run-oft
nth i -
Mont] Million gallons a day Second- Million
feet gallons Aere-feet
Maximum | Minimum | Mean | (mean)
54 1.4 12.2 18.9 377 1,160
44 2.8 16.4 25. 4 508 1, 560
52 1.3 .2 1.2 218
46 1.3 5.74 8.88 178 546
71 14 10.4 16.1 323 990
58 1.2 7.64 11.8 214 657
79 L6 23.9 37.0 741 2, 270
77 8.1 30.7 47.5 920 2,820
42 7.0 17.8 2.5 550 1, 69C
64 3.6 19.7 30.5 590 1, 810

NAILOLIHAELE 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, 1925. Also at old staff-gage stations below New Hamakua ditch
from December 9, 1910, to December 31, 1912.

"Gace.—Stevens continuous water-stage recorder on left bank.

DIsCHARGE MEASUREMENTS.— Discharge measurements made by wading or from
footbridge near gage.

CHANNEL AND coNTROL—One channel at all stages. Straight for 100 feet above
and below gage. Stream bed very rough and steep; banks high and covered
with vegetation. Control composed of large boulders; low-water section
improved with concrete November 23, 1924.
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1

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 440 mil-
lion gallons a day, or 681 second-feet, at 8 p. m. March 29 (gage height
from water-stage recorder, 5.50 feet). A higher discharge may have occurred
October 16 when recorder was not operating properly. Minimum discharge
recorded during year, 3.1 million gallons a day, or 4.8 second-feet, from 2
to 8 a. m. February 9 (gage height, 0.17 foot). A lower discharge may
have oceurred prior to November 23 when stage was below intake to stilling
well.

1913-1925: Maximum discharge recorded, 1,800 million gallons a day, or
2,790 second-feet, at 6.30 p. m. May 1, 1916 (gage height from water-stage
recorder, 6.3 feet); minimum discharge, 0.45 million gallons a 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 diteh from about March 1, 1918, to February 28, 1922.

REeguLAaTION.—None.

OBsECT OF sTATION.—To0 determine feasibility of additional diversions or flood
storage. Also to assist valuation appraisers in relatmn to Territorial water
license to ditch company.

UrrLizatioN.—Ordinary flow is diverted below station by ditches of East Maui
Irrigation Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation undefined prior to November 23; permanent
thereafter during year. Rating curve well defined between 2 and 40 million
gallons a day; extension above uncertain. Operation of water-stage recorder
unsatisfactory prior to January 4 but satisfactory thereafter. Daily dis-
charge ascertained by applying to rating table mean daily gage height de-
termined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of day . Records good for
ordinary stages and poor for high stages.

Discharge measurements of Nailiilihaele Stream near Huelo, Maui, during the year
ending June 30, 1925

Discharge Discharge
Dat: hGaégﬁ Mill Dat hGagl;t Mill
ate eight R illion ate eig] - illion
(feet) | SeEORd- | gallons (feet) | S00d- | “gallons
a day a day
Jam. 5. ... ... 0.46 12.3 7.95 (| May 19 ... 1.18 45.7 29.5
Feb. 23 . _____._.... .28 7.19 4.65 || May19__________._ 1.09 39.7 25.7

Discharge, in million gallons a day, of Nailiilihaele Stiream near Huelo, Maut, for
the year ending June 30, 1925

Day Jan, | Feb, | Mar. | Apr. | May | June Day Jan. | Feb. | Mar. | Apr. | May | June
) S, 4.2 3.6 48 30 12.0 7.6]10.1 4.0 72 L2} 21
b I 7 4.1 3.6 | 44 24 13.2 7.2| 82 3.8 123 20 18.3
;S 3.8 125| 30 15.0 | 59 63| 70! 51 58 46 22
4 . 3.6 10.0| 31 13.3| 90 8.8 6.1 33 35 30 26
| S 6.8| 3.5 54| 52 21 48 9.8| 57| 58 23 15.0 | 15.0
[ . 128 | 3.4 41| 32 15.0 | 34 7.2 54128 19.2 | 14.2| 13.2
Y R 9.6 | 3.4 4.1 78 13.9| 21 6.5 50 58 15.8 | 66 1L7
| S, 55 3.4 41| 33 13.0| 17.6 10.8 4.8 24 13.4 | 28 10.8
L S, 53 23 41| 33 14.8 | 15.8 9.0 47| 16.7| 122 17.0 9.5
0. 42 73 8.6 | 47 22 | 13.4 6.3 44| 14.2| 108 13.9 8.6
) & U 24 13.0 | 26 56 4.2 1L7 57| 41| 59 19.5 | 12.4 | 15.3
12 ... 13.9| 9.0 80| 34 14.1 52| 41127 1.0 12.2| 26
b J 11,0 | 16.4 57 32 1B.71 2 57| 40| 59 9.7 | 20 91
4 . 9.5 |26 4.6 | 21 1L0| 39 5.5 |eamean 147 30 134 23
) L T, 8.4 138 4.2 45 124 72 4.8 |- 96 12.9 | 15.6 [ 95
' 4.4 . 36 |oceoee- 15.0 |aeooea

Nore.—Data insufficient for estimating discharge July 1 to Dec. 31; stage-discharge relation undefined
July 1 to Nov. 23 and gage-height record faulty the whole period. Braced figure gives mean discharge for
period indicated; estimated by comparison with record of Kailua Stream near Huelo, Maui.
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M ont}ﬂy discharge of Nailiilihaele Stream mear Huelo, Maui, for the year ending
June 30, 1925

Discharge Total run-off
Month Million gallons a day

Second- | Miliion
eet I Acre-feet

K j (mean) gallons

Maximum | Minimum { Mean
JaNUALY e 55 |- 12.4 19.2 385 1,180
February - 73 3.4 9. 90 15.3 277 8

March. . - 147 3.6 33.0 51.1 1,020 3,140
April. .. . 123 9.7 36.0 b5.7 1,080 3,310
May.___. - 66 11.0 19.3 29.9 597 1,840
June. ... 95 8.6 29.8 46. 1 895 2,740

KAILUA STREAM AT HAIKU-UEKA BOUNDARY NEAR KAILIILI. MAUI

LocaTioN.—At trail crossing 100 feet above Haiku-uka boundary and 1} miles
by horse trail southeast of Kailiili.

REcorDs AvaiLaBLE.—July 11, 1918, to June 30, 1925.

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
386 million gallons a day, or 597 second-feet, at 8.30 a. m. October 16 (gage
height, 7.83 feet); minimum discharge, 0.03 million gallons a day, or 0.05
second-foot, several hours January 8, February 5, 7, and 8 (gage height,
0.61 foot).

1918-1925: Maximum discharge recorded that of October 16, 1924;
minimum discharge, about 0.002 million gallons a 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 STATION.—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 irri-
gation of sugar cane.

Accuracy.—Stage-discharge relation permanent during year. Rating curve
fairly well defined below 80 million gallons a day; extension above uncertain.
Operation of water-stage recorder satisfactory except during part of August
and September. Daily discharge ascertained by applying to rating table mean
daily gage height determined from recorder graph by inspection or, for days
of considerable fluctuation, by averaging discharge for intervals of day.
Records good except for estimated periods and high stages, for which they
are fair.

The following discharge measurements were made:

September 14, 1924: Gage height, 0.64 foot; discharge, 0.078 second-foot, or
0.050 million gallons a day.

May 16, 1925: Gage height, 0.71 foot; discharge, 0.748 second-foot, or 0.483
million gallons a day.
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Discharge, in million gallons a day, of Kailua Stream at Haiku-uka boundary near
Kailiili, Maui, for the year ending June 30, 1926

Sept. | Oct. | Nov. | Dec. | Jan. | Feb. Apr. | May | June
06| 1.2 0.25| 0.25 | 18.8 0.1 0.05 1.8 0.35
06| 1.2 .2 .2 1.6 .2 .04 1.8 .25
.08 .6 .16 .2 1.0 .15 .04 4.6 1.0 6.6
.06 .6 10.3 .15 .35 .1 .04 7.3 .6 14,1
067 1.0 3.1 .1 .35 .08 .04 16.4| 1.3 3.5
06 4, 0.1 .45 .1 .2 .15 .04 9.6 .6 2.2
05 . .25 .08 L6 1.4 .04 .35 1.0
.06 .15 .08 2 |48 .03 1.0 .35 .6
.06 .15 .1 151 67 2.3 9.8 .6 .45
.06 .1 .1 15 | 34 25 15.9{ 3.0 .35
.05 3.3 .08 15 4.0 1.5 20 1.8 .35
.06 1.8 .08 | 5.7 1.2 1.1 7.5 .8 .6
.2 .08 .35 .08 | 6.1 4541 1.6 6.3 .6 .6
.15 .08 15 .08 .8 25| 3.2 3.5 .6 7.5
7.2 .06 .5 .08 .35 2 .8 11.5 .6 22
13.5 .06 | 04 L0611 1.0 .1 .35 34 .6 2.8
4.1 .06 4.1 .06 .5 .08 .2 79 1.0 L0
8.4 L0541 1.4 .05 .25 .08 .15 27 3.4 2.0
2.7 .04 1.6 .05 .2 .15 .08 1.3 | L8 4.4
19.9 04| 1,3 | 19.1 .25 .15 .08 3.7 .8 1.6
38 .08 | 3.8 (132 4.1 .15 .08 27| .6 12
10.7 .06 9.8 {31 1.2 .08 .08 571 5.6 .6
1.6 .06 | 13.8 2.8 .45 .15 .06 2.8 4.2 .35
.6 .08 | 38 1.2 L2510 .08 | .06 1.6] 14 .25
.35 2.0 {20 .6 .2 .08 .06 .8 .8 .2
.35 101 2.8 .35 .15 .06 .06 .8 .8 .7
10.7 33 1.2 .2 .15 .06 .06 1.6 .6 1.7
5.1 4.0 .8 .7 .15 .06 .05 L4 L5 29
1.5 1.2 .6 1.6 .15 .06 - 5.8 .6 4.1
12.2 .45 .6 | 22 .1 .06 L4 45| 23
24 |) |eeeeeol .35 | .08 W06 oo 9.8 oo W35 |t

Note.—Braced figures give mean discharge for periods indicated; estimated by comparison with record

of this stream near Huelo, Maui.

Monthly discharge of Kailua Siream at Hatku-uka boundary near Kailiili, Maui,

for the year ending June 30, 1925

Discharge Total run-off
Million gallons a day
Million
gallons Acre-feet
Maximum | Minimum | Mean
.................................. 38 0.05 4.53 7.01 140 431
........................ 2,19 3.39 67.8 208
01 . e 4.79 7.41 144 441
94 .1 6.95 10.8 215 661
132 .05 7.12 11.0 214 655
18.8 .08 1.78 2.75 55.2 169
67 .06 5.12 7.92 159 487
25 .03 1.33 2.06 37.2 114
101 .05 16.1 24.9 499 1, 530
79 .8 13.4 20.7 401 1,230
5.6 .35 1.30 2.01 40.3 124
.................................. 29 | .2 4.4 6.87 133 409
....................... B2 .. &m 8.93 | 2,100 6,460
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KAILUA STREAM NEAR HUELO, MAUI

LocaTion.—400 feet above Wailoa ditch intake and 1 mile south of Huelo.

REcorps AvAILABLE.—December 8, 1910, to June 30, 1918, and July 1, 1919, to
June 30, 1925.

Gage.—Stevens continuous water-stage recorder installed March 7, 1918, replac-
ing Barrett and Lawrence water-stage recorder installed October 8, 1913, at
same location and datum as original staff gage.

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
968 million gallons a day, or 1,500 second-feet, at 7.45 a. m. October 16
(gage height, 8.31 feet); minimum discharge, 1.2 million gallons a day, or
1.9 second-feet, at 4.15 p. m. December 30 (gage height, 1.09 feet).

1910~-1925: Maximum discharge recorded, about 1,500 million gallons a
day, or 2,300 second-feet, at about 2 a. m. February 1, 1922 (gage height
determined from floodmarks as 10.5 feet; minimum discharge, 0.07 million
gallons a day, or 0.11 second-foot, from 3 to 4 a. m. June 27, 1921 (gage
height, 0.57 foot).

Diversions.—Nearly all low-water flow diverted by Old Hamakua ditch above
station from February 5, 1918, to February 28, 1922.

ReguLaTiON.—By diversions only.

OBsecT oF sTATION.—Data valuable in connection with Territorial water leases
to diteh company.

UriLizaTioN.—Ordinary flow of stream 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 between 1.5 and 300 millions gallons a day; exfension uncertain
above and below. Operation of water-stage recorder satisfactory except as
indicated in footnote to daily-daischarge table. Daily discharge ascertained
by applying to rating table mean daily gage height determined from recorder
graph by inspection or, for days of considerable fluctuation, by averaging
discharge for intervals of day. Records good except for estimated periods
and high stages, for which they are poor.

Discharge measurements of Kailua Stream near Huelo, Maui, during the year
ending June 30, 1925

Discharge
Dat hG'aghet
ate eig] .
(feet) | Second. | Million
feet | 8alous
a day
JULY 26 e e e cmmcc s mmammn e e 142 6.31 4.08
JBIL B e et m e e m e m e mm e e e e 1.34 4.42 2. 86
B O 2.24 5§7.2 37.0
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Discharge, in million gallons a day, of Kailua Stream near Huelo, Maui, for the
year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
1.7] 10.8 2.4 3.8 59| 65 2.6 2.3 20| 80 9.0
1.7 129 2.4 3.2 4.8 12.2 4.6 2.2 20| 59 8.4
1.7 8.1 2.4 2.6 4.2 8.7 3.2 2.1 5.6 | 26 37
1.7] 144 23| 17.6 4.0 5.9 3.3 1.9 74| 34 83
1.6 122 2.2 9.0 3.5 5.1 3.2 1.8 3.4 | 53 30
1.6 7.4 2.1 3.8 3.4 4.4 5.5 1.8 2.6 21
1.6 5.7 2.9 3.3 3.7 5.3 1.8 2.5 {135 14.5
2.1 9.7 2.5 3.0 3.7 | 109 1.8 241 35 12,5
20| 1.1 2.3 3.4 3.3 | 146 18.0 2.21 41 1.1
1.6 | 15.7 2.0 2.3 2.8 2.9 87 77 3.21 52 13 9.0

4| 19.6 [ 4.4 2.8 2.6 19.2 9.0 8.6 62 7.4
6| 12.5 5.9 2.4 13.2| 10.8 6.7 3.7 30 11.4
.4 8.1 1.8 3.3 2.4 | 16.5 6.8 13.4 3.3 26 11.1
3 8.5 1.8 2.5 2.3 5.1 53| 21 25| 18.8 27
.2 6.5 1.7 2.6 2. 5‘ 3.8 4.4 9.7 2.2 81
. 4 1.6 | 256 2.4 4.2 3.7 211115 18.3
1.6 | 18.8 2.2 3.5 3.3 1.9 | 219 13.3
.1 1.6 | 18.3 2.2 3.0 2.9 47 77 13.4
.7 1.6 | 17.4 2.1 2.8 3.9 3.0 30 34 22
. 8 1.4 1.1, 81 2.6 4.8 122 19.6 | 10.4 12.5
. 8 16| 17.0 | 434 23 3.7 179 17.4 9.7 11.1
. 5 1.4 42 109 5.7 3.4 109 17.8 | 39 9.4
. 6 1.4 52 17.8 3.7 4.8 23| 21 141} 21 8.7
.2 1.6 | 122 10.8 3.4 4.0 22| 125 11.8 | 125 7.8
.8 | 12.2| 66 7.8 2.9 3.3 2.1 9.4 10.0 | 10.8 9.4
.4 | 305 16.5 5.7 2.8 2.9 2.1 74 129 | 10.0 11,2
.3 | 85 12.2 4.8 2.5 2.5 2.0 | 2656 1.8 9.4 18.3
.0 | 14.5 9.0 7.6 2.3 2.5 2.0 126 12.3 | 14.9 96
. 8 8.4 8.4 | 13.7 2.3 2.8 |oaeae 282 27 1.1 23
. 6 5.3 8.4 | 80 2.2 2% 2 N 158 15 11. 4 93
2%: S (R, 6.2 |cooo. 2.0 2.3 39 faeeeea- 10.0 |oeeeeae

Nore.—Discharge estimated Apr.30. Braced figures give estimated mean discharge for periods indicated.
Estimates made by comparison with records of this stream at Haiku-uka boundary near Kailiili and
other near-by streams.

Monthly discharge of Kailua Stream mear Huelo, Maut, for the year ending June

30, 1925
Discharge Total run-off
Million gallons a day
Month Second- | pryjion
feet gallons Acre-feet
Maximum | Minimum | Mean | (¢an)

1.4 13.2 20.4 410 1,260
2.4 10.7 16.6 331 1,010

1.4 15.8 4.4 475 1,
2.3 24.2 37.4 750 2, 300
2.1 27.7 42.9 832 2, 550
2.0 7.26 11.2 225 690
2.3 15.1 23,4 469 1,440
____________ 7.29 11.3 204 627
1.9 49.4 76.4 1, 530 4,700
10.0 4.8 69.3 1,340 4,130
............ 13.5 20.9 417 1,280
7.4 4.7 38.2 741 2,270
1.4 21.2 32.8 7,730 23, 700

HOOLAWALIILIT STREAM NEAR HUELO, MAUI

LocaTion.—400 feet above New Hamakua ditch crossing and 4 miles by trail
west of Huelo. '

RECORDS AVAILABLE.—April 6, 1911, to June 30, 1925.

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

CeANNEL 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
216 million gallons a day, or 334 second-feet, at 10.15 a. m. October 16
(gage height, 3.79 feet); minimum discharge, 1.4 million gallons a day, or
2.2 second-feet, several hours November 19 and 20 (gage height, 0.65 foot).

1911-1925: Maximum discharge recorded, about 485 million gallons a
day, or 750 second-feet, at 11 a. m. November 21, 1921 (gage height, 4.82
feet); minimum discharge, 0.5 million gallons a day, or 0.8 second-foot, at 9
p. m. December 11, 1919 (gage height, 0.02 foot).

Diversions.—None.

ReGuraTioNn.—None.

OBJECT oF sTATION.—To furnish data ?or appraisal of water value under Terri-
torial lease to ditch company.

UriLizarion.—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 changed at time of flood November 21.
Two rating curves used well defined below 30 million gallons a day; exten-
sions above this quantity based on a slope determination at 333 million gal-
lons a day. Operation of water-stage recorder satisfactory. Daily dis-
charge ascertained by applying to rating table mean daily gage height de-
termined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of day. Records good for
ordinary stages; high-stage records fair.

Discharge measurements of Hoolawaliilii Stream near Huelo, Maut, during the year
ending June 30, 1925

Discharge Discharge
Dat hG'a et Dat hG‘a%let
ate 618 T ate eig s
(feet) | Second- I\g{hon (feet) | Second- Maﬁhon
feet gat.ons feet ga.ons
a day a day
1.40 32.9 21.3 May 18 _____.____ 0.80 7.60 4.91
.68 3.83 2.47 || June 19_ .. _____.___. .78 6.68 4.32
1.22 28.0 18.1

Discharge, tn million gallons a day, of Hoolawaliilit Stream near Huelo, Mauz, for -
the year ending June 80, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
L5 3.8 2.1 3.2 2.5 6.8 2.3 2.1 2.2 8.6 3.7 3.7
L5 3.8 2.1 2.8 2.2 4.5 2.6 2.1 2.2 7.4 3.9 3.5
15 3.2 2.1 2.8 2.2 4.1 2.2 2.0 2.3 6.4 3.0 9.8
L5 6.0 2.1 5.0 2.1 3.7 2.3 2.0 2.3 5.8 2.8 12.8
L5 4.5 2.1 3.6 L9 3.7 2.3 2.0 2.2 6.7 2.6 9.6
L5 3.6 2.1 3.1 1.9 3.5 2.6 2.0 2.2 6.4 2.6 8.0
L5 3.4 2.1 2.8 L8 3.3 2.4 2.0 2.2 9.0 2.4 6.4
L6 4,2 2.1 2.7 L8 3.3 4.4 2.0 2.2 6.4 2.4 5.4
15 3.6 2.1 2.6 1.7 3.0 4.6 3.3 2.2| 54 2.4 4.8
15 4.2 L8 2.6 L6 2.8 4.6 53 2.2 6.4 2.6 4.4
1.4 4.5 1.8 3.1 L6 2.8 3.9 3.3 3.6 8.2 2.3 4.1
L5 3.6 L7 2.6 L5 50 3.5 2.8 2.6 5.8 2,3 4.8
L5 3.2 L7 2.6 16 3.7 3.3 3.4 2.3 5.8 2.3 4.1
L5 3.1 16 2.5 L5 3.0 3.0 3.7 2.3 4.6 2.2 5.6
L7 3.2 L6 2.5 L5 3.0 3.0 2.8 2.2 5.4 2.2 10.9
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Discharge, in million gallons a day, of Hoolawaliilit Stream near Huelo, Maui,
for the year ending June 30, 1925—Continued

Day July | Aug. | Sept. [ Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
3.9 4.6 1.5 27 | 1.4 2.8 3.0 2.6 2.2 8.0 2.0 5.8
2.4 6.2 L5 4.7 1.4 2.8 3.0 2.6 2.0| 16.6 2.2 4.8
2.4 4.5 L5 4.9 1.4 2.6 2.6 2.4 2.8 112 4.6 4.8
2.5 3.8 L5 3.7 1.4 2.6 3.0 2.4 3.3 7.4 5.6 4.4
9.9 3.6 1.5 3.2 19.2 2.6 2.8 2.3 8.2 5.4 3.5 4.1

12.5 3.6 1.6 2.9 95 3.0 2.6 2.3 18.5 4.6 3.3 3.9
7.2 3.4 1.7 5.2( 18.0 2.6 2.6 2.3 13.2 4.1 7.0 3.7
4.2 3.1 L7 7.4 9.3 2.6 2.8 2.3 6.7 3.7 4.8 3.8
3.6 2.9 2.0 16.3 6.7 2.6 2.8 2.2 4.8 3.3 3.9 3.8
3.1 2.8 2.6 11.2 5.4 2.4 2.6 2.2 4.4 3.0 3.7 3.3
2.9 2.6 30 5.8 4.6 2.4 2.4 2.2 6.9 3.9 3.3 3.5
2.9 2.5 10.1 4.7 4.1 2.4 2.4 2.2 20 3.0 3.3 3.7
3.1 2.4 5.1 3.6 4.5 2.4 2.4 2.2 | 13.8 2.8 3.7 12,3
3.1 2.2 4.2 3.2 4.1 2.3 2.8 |- 18.2 3.5 3.5 5.1
3.6 2.1 3.4 3.1 6.4 2.3 A T 18.7 3.0 3.9 18.0
3.2 2.1 ). 2.7 e 2.3 2.0 ... 10,2 ... 4.1 ) .o

Monihly discharge of Hoolawaliilii Stream near Huelo, Maui, for the year ending
June 30, 1925

Discharge Total run-oft
Month Million gallons a day
Second- | Million
feet gallons Acre-feet
Maximum | Minimum | Mean (mean)

12.5 1.4 3.01 4. 66 93.2 286

6.2 2.1 3. 56 5.51 110 338

30 1.5 3.30 5.11 99.0 304

27 2.5 4.97 7.69 154 473

95 1.4 7.01 10. 8 201 645

6.8 2.3 3.13 4.84 96.9 297

4.6 2.0 2.86 4.43 88.6 272

5.3 2.0 2. 54 3.93 71.0 218

20 2.0 6.10 9.44 189 580

16.6 2.8 6. 06 9.38 182 558

7.0 2.0 3.29 5.09 102 313

18.0 3.3 6.08 9.41 182 560

95 1.4 4.33 6.70 | 1, 580 4,840

HOOLAWANUI STREAM NEAR HUELO, MAUI

LocaTion.—200 feet above intake of Wailoa ditch and 5 miles by trail west of
Huelo at elevation 1,240 feet.

REcCORDS AvaiLaBLE.—December 12, 1910, to June 30, 1925.

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 a low waterfall into a large circular
pool with gently sloping banks. Control at outlet of pool composed of
boulders; shifts during severe floods.

EXTREMES oF DISCHARGE.— Maximum discharge recorded during year, about 292
million gallons a day, or 452 second-feet, at 10 a. m. October 16 (gage height,
5.73 feet); minimum discharge, 0.7 million gallons a day, or 1.1 second-feet,
from 5 to 8 p. m. July 11 (gage height, 0.09 foot).

1910-1925: Maximum discharge recorded, about 550 million gallons a
day, or 851 second-feet, at 3 a. m. February 1, 1922 (gage height, 8.40 feet);
minimum discharge, 0.15 million gallons a day, or 0.2 second-foot, at 7 p. m.
October 25, 1917 (gage height, —0.19 foot).



136 SURFACE WATER SUPPLY OF HAWAII, 1924—1925

DiversioNs.—None.

ReguratioNn.—None. .

OBJsEor OF sTATION.—To0 furnish data for appraisal of water value under Terri-
torial lease to ditch company.’

UTtivuization.—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 100 million gallons a day; extension above uncertain. Opera-
tion of water-stage recorder satisfactory except during part of March. Daily
discharge ascertained by applying to rating table mean daily gage heights
determined from recorder graph by inspection or, for days of considerable
fluctuation, by averaging discharge for intervals of day. Records good except
during estimated period and high stages, for which they are probably fair.

Discharge measurements of Hoolawanui Stream near Huelo, Maui, during the year
ending June 30, 19256

Discharge . Discharge
Dat ot | — Dat horeat
ate eight 15 f ate eig! a1
(feet) | Second- I\[ll.llhon (feet) | Second- Mlﬁhon
feet gallons foot gallons
a day a day

July24__ ... ___ 0.58 5.83 3.77 0.52 4.32 2.79
Sept. 26 .. __.___. 2.75 117 75.6 .40 3.08 1.99

Discharge, in million gallons a day,- of Hoolawanui Stream near Huelo, Maui, for
the year ending June 30, 1925

\
Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. } May | June
0.8 4.8 L7 4.0 7.11 21 2.1 1.7 1.6 28 7.5 4.3
.8 4.8 1.6 3.4 6.21 1L.0 3.0 1.6 1.6 25 7.1 4.2
.8 3.9 1.6 3.0 5.6 8.7 2.0 1.5 2.8 19.2 58 15.7
.8 7.3 1.4 7.3 51 7.2 2.1 1.5 2.8 16.0 5.1 33
.8 5.3 1.4 6.1 4.7 6.2 2.1 L5 22 5.1 19.1
.8 4.1 1.4 3.5 4.4 5.5 3.4 1.4 17.3 1 4.9 14.2
.8 3.8 1.4 3.3 4.1 5.0 2.9 1.4 38 4.8 10.8
L0 4.6 1.2 2.9 4.0 4.5] 14.1 1.4 22 4.3 9.0
.8 4.1 1.2 2.6 4.0 40| 185 4,3 17.8 4.7 7.9
.7 4.5 1.1 2.6 3.4 3.6 15.6| 23 22 | 5.4 6.8
W7 6.1 L1 4.0 3.2 3.4 113 4.3 2.0 26 4.9 6.1
.9 4.2 1.0 3.0 3.0 8.8 7.7 3.4 g 17.9 4.3 7.5
1.0 3.5 1.0 2.5 2.8 6.5 6.2 4.7 16.6 4.7 6.4
.8 3.2 1.0 2.2 2.7 4,2 5.0 7.3 13.2 4.4 12.4
1.6 3.8 .9 2.4 2.3 3.6 4.2 4.8 15.8 4.0 26
2.5 9.5 .9 68 2.2 3.6 3.8 3.8 29 3.5 10.6
2.7 13.8 .9, 166 21| 32| 34| 33 60 4.5 8.8
2.8 6.5 .81 13.2 1.9 3.1 3.0 3.0 40 9.3 8.3
2.4 5.4 .81 11.0 1.8 2.9 3.7 2.7 24 8.1 9.3
16.3 4.7 .8 8.8 | 29 2.8 3.8 2.5 16.6 5.3 7.1
22 4.5 1.0 9.2 | 156 5.8 2.9 2.3 13.2 4.8 6.2
10.6 3.9 8| 17.1| 53 4.1 2.9 2.2 10.8 | 13.0 5.6
5.6 3.4 .81 21 22 2.6 3.4 2.1 8.7 8.7 5.3
4.5 3.2 1.2 47 14.2 2.5 3.3 2.0 7.5 6.3 4.7
4.0 2.9 21| 35 10.4 2.3 2.6 1.8 {p 28 6.6 5.6 4.2
3.4 2.8 67 19.2 8.5 2.1 2.3 1.8 7.7 5.1 4.9
5.4 2.6 | 24 14.2 7.1 2.1 2.1 1.7 5.9 4.8 7.1
4.8 2.2 9.7 10.8 8.2 1.9 2.2 L7 5.3 5.8 30
3.8 2.1 6.3 9.5 8.3 1.9 2.1 9.5 4.0 1.1
5.4 1.9 4.8 9.0 25 1.8 1.8 6.1 5.4 40
3.9 L8 [eaeaaat A N PO 1.8 1.8 32 ... 3 L I

Norte.—Braced figures give mean discharge for periods indicated; estimated by comparison with record
of Honopou Stream near Huelo, Maui.
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Monthly discharge of Hoolawanui Siream near Huelo, Maui, for the year ending
June 30, 1925

Discharge Total run-oft

Month Million gallons a day Socond- | pition
feet Acro-feet

(mean) gallons

Maximum | Minimum | Mean

0.7 3.65 5.65 113 347
1.8 4.49 6. 95 139 427
.8 4.70 7.27 141 432
2.2 1L9 18.4 370 1, 140
1.8 13.7 21.2 412 1,260
1.8 4.76 7.36 148 453
1.8 4.69 7.25 145 446
1.4 3,38 5.23 94.7 291
............ 12.2 18.9 379 1,160
5.3 18.9 29.2 568 1,740
3.5 5.67 8.77 176 0
4.2 1.6 17.9 347 1,060
............ 8.31 12.9 3,030 9, 308

HONOPOU STREAM NEAR HUELO, MAUI

LocaTioNn.—200 feet above New Hamakua ditch crossing and 6 miles west of
Huelo, at elevation 1,250 feet.

RECORDS AVAILABLE.—December 12, 1910, to June 30, 1925.

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; subject to shifts owing to
growth of grass in weir basin.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 317 mil-
lion gallons a day, or 490 second-feet, at 10.15 a. m. October 16 (gage height,
4.09 feet); minimum discharge, 0.3 million gallons a day, or 0.5 second-foot,
from 2 to 8 p. m. July 11 (gage height, 0.13 foot).

1910-1925: Maximum discharge recorded, 658 million gallons a day, or
1,020 second-feet, at 3.25 a. m. February 1, 1922 (gage height, 5.50 feet);
minimum discharge, 0.15 million gallons a day, or 0.23 second-foot, from 2
to 8 p. m. July 14, 1920 (gage height, 0.05 foot).

DiversioNs.—None.

RecuraTioN.—None.

OBJsEcT oF sTATION.—To furnish data for appraisal of water value under Terri-
torial lease to ditch company.

UriLizaTioN.—Ordinary flow is diverted by ditches of East Maui Irrigation Co.
for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed, presumably, December 31. Rat-
ing curve used prior to change well defined- below 25 million gallons a day
and fairly well defined above. Rating eurve used subsequent to change
poorly defined. Operation of water-stage recorder satisfactory except during
part of March. Daily discharge ascertained by applying to rating table
mean daily gage heights determined from recorder graph by inspection or,
for days of considerable fluctuation, by averagmg discharge for intervals of
day. Records fair.
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The following discharge measurements were made:
September 26, 1924: Gage height, 1.29 feet; discharge, 31.0 second-feet, or

19.9 million gallons a day.

SURFACE WATER SUPPLY OF HAWAII, 1924—-1925

March 30, 1925: Gage heighf, 1.37 feet; discharge, 29.0 second-feet, or 18.9

million gallons a day.

Discharge, in million gallons a day, of Honopou Stream near Huelo, Maus, for the
year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | Juhe
0.4 L5101 1.0 1.5 2.3 4.4 0.7 0.7 0.7 6.8 2.4 1.4
.4 151 .9 1.4 2.1 3.0 1.0 .7 .7 5.4 2,1 1.4
.4 12 .8 1.2 1.9 2.6 W7 .7 .9 4.8 18 4.9
.4 2.7 .8 3.6 1.7 2.3 .7 .7 .8 4.4 1.6 7.4
.4 1.6 .7 1.8 16 2.1 .7 .6 .7 5.3 1.6 4.9
.4 1.4 .7 1.4 1.5 L9 1.1 .6 .6 4.4 1.6 4.1
.4 14 .7 1.2 1.3 1.8 .8 .6 .6 6.2 1.5 3.2
.5 17 7 1.2 1.3 L7 2.4 .6 .6 4.8 1.4 2.9
.4 1.5 .6 1.1 1.3 1.6 2.8 L5 .6 4.4 1.4 2.6
.4 1.6 .6 1.1 1.2 L5 2.0 6.8 7 4.8 1.6 2.3
.4 2.0 .6 15 1.1 1.4 1.7 L2 L5 5.8 1.3 2.0
.4 14 .6 1.1 1.0 3.5 L5 1.1 7 4.1 1.3 2.4
.4 1.3 .6 1.0 10 19 1.3 1.2 .6 4.0 1.4 1.9
.4 1.2 .5 .9 .9 L5 1.2 1.4 .6 3.4 1.2 3.3
.5 1.4 .5 1.0 .8 15 1.2 1.1 .6 4.2 1.2 6.2
2.6 2.8 5 32 .7 L5 L1 L0 .6 5.1 1.2 3.1
.7 3.4 .5 4.7 .7 1.3 L1 1.0 5 12,7 1.4 2.6
1.0 1.9 .4 4.3 .7 1.2 1.1 .9 10 9.1 2.8 2.8
.9 1.8 .4 3.1 .6 11 1.2 .9 L3 6.4 2,2 2.3
6.8 1.7 .4 2.6 | 18,4 1.1 L1 .9 5.0 1.4 2.1
70| 18l .5 24|19 te| no{ .sif 35! 43! 13| 1s
3.4 L5 .4 4.4} 19.3 L1 1.0 .8 3.6 3.1 1.8
L9 15 .4 6.2 9.2 1.0 1.2 .8 3.5 3.1 1.9 1.6
1.6 1.4 .51 14,6 5.9 1.0 1.2 .8 2.6 2.8 1.7 16
L5 1.3 L5] 10.8 4.1 .9 1.0 .8 2.3 2.5 16 L5
1.3 1.2 19.6 6.6 3.2 .8 .9 .8 2.9 1.5 1.6
1.4 1.2 6.9 5.0 2.6 .7 .8 .7 2.1 L5 1.8
1.3 1.2 2.6 4.0 2.9 7 .8 7 L 9.5 1.9 L7 8. 6+
1.4 1.1 1.9 3.6 2.4 .7 -3 I 2.8 L5 2.9
16 1.0 1.7 3.2 3.5 .7 .8 L9 L7 12.3
L2 LO [ceamaee 2.8 |ecamaen .6 .7 8.8 1.6 |-ocoea -

NoTE.—Braced figures give mean discharge for periods indicated; estimated by éomparison with record

of Hoolawaliilii Stream near Huelo.

Monthly discharge of Honopou Stream near Huelo, Maui, for

June 30. 1925

the year ending

Discharge Total run-oft
Month illi d
n Million gallons a day Second- Million
feet gallons Acre-feet
Maximum | Minimum | Mean | (Meam

7.0 0.4 1.35 2. 09 41.8 128
3.4 1.0 1. 59 2. 46 49.2 151
19.6 .4 1.62 2.51 48.5 149
32 .9 4,24 6. 56 132 404
November__._...._. 119 .6 7.14 1.0 214 657
December.__....._. 4.4 .6 1.57 2.43 48.7 150
January_ .. _______._ 2.8 W7 1.15 1.78 35. 6 109

February___....___. 6.8 .6 1.09 1.69 30.4
Mareh. o ceeaaeas .5 3.37 5.21 104 321
April ... 12.7 1.9 4.63 7.16 139 427
May. 3.1 1.2 1.66 2,57 51.5 158
June. . 12.3 1.4 3.31 5.12 99.3 305
Theyear. . . ... 119 4 2.72 4.21 994 3, 050
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WAILOA DITCH AT HONOPOU, 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, 1925.

Gage.—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 DISCHARGE.—Maximum discharge recorded during year, 169
million gallons a day, or 261 second-feet, at 6.30 p. m. November 20 and 5.30
a. m. November 21 (gage height, 5.67 feet); minimum discharge, 34 million
gallons a day, or 53 second-feet, from 8 p. m. July 5 to 6 a. m. July 6 and at
8 a. m. July 7 (gage height, 1.88 feet).

1922-1925: Maximum discharge recorded, that of November 20 and 21,
1924; minimum discharge, that of July 5 and 6, 1925.

Diversions.—This ditch as a continuation of Koolau ditch diverts the ordinary
flow of all streams on windward Haleakala between Makapipi Stream and
Halehaku Gulch.

ReguraTioN.—Flow regulated by gates.

OBIECT oF sTATION.—To determine total amount of water diverted through the
Koolau-Wailoa diteh system from Territorial lands.

Umrinization.—Water used for irrigation of sugar cane and for development of
power and domestic supply.

Accuracy.—Stage-discharge relation permanent during year. Rating curve well
defined. Operation of water-stage recorder satisfactory except during part
of May and June. Daily discharge ascertained by applying to rating table
mean daily gage heights determined from recorder graph by inspection or,
for days of considerable fluctuation, by integrating recorder graph with
discharge integrator. Records excellent except for periods estimated, for
which they are good.

Wailoa ditch, 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 ordinary flow of all streams east of Waikamoi as far as Makapipi 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 146 million
gallons a 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 irrigation of sugar cane and for power and domestic supply on the planta-
tions of Hawaiian Commercial & Sugar Co. and Maui Agricultural Co. The
Koolau-Wailoa system is the most important of the East Maui Irrigation Co.’s
diteh lines and is the largest ditch system in the Hawaiian Islands.

Discharge measurements of Wailoa ditch at Honopou, near Huelo, Mauz, during
the year ending June 30, 1925

Discharge
Dat hGaglf
ate eight e
(feet) | Second- lg\da}{{}xgrs:
feet. a day

Ty 24. e man e —mm e m o 4 69 196 127
JUlY 27, e m————— e ————— 367 144 9.1
£ o NI 2,41 733 47.4
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SURFACE WATER SUPPLY OF HAWAII, 1924-1925

Discharge, in million gallons a day, of Wailoa ditch at Honopou, near Huelo, Maui
for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
38 145 67 92 114 162 64 54 45 143 154 117
37 150 67 81 107 150 98 51 45 153 154 122
42 138 64 74 96 138 60 48 86 117 146 154
37 152 57 92 92 118 66 481 100 119 142 166
34 146 54 105 85 107 81 45 60 162 150 162
34 134 54 74 81 96 121 45 48 158 146 162
36 122 77 71 78 92 98 42 48 166 158
66 140 57 60 74 85 162 42 45 166 150
50 150 51 71 82 81 162 63 45 158 146
38 154 48 64 71 74 162 162 65 162 130
36 154 48 101 67 71 158 140 130 162 114
47 146 45 90 60 122 146 110 77 162 150 149
87 134 42 81 57 137 126 119 57 158 1f 137
58 118 42 64 57 103 107 154 48 146 154
105 129 40 73 54 85 100 142 45 154 166
156 149 40 162 54 81 88 118 42 162

131 162 40 153 51 74 85 92 42 166 150
140 154 38 158 48 67 74 81 T - 162

132 146 37 158 48 64 92 71 154 162 154

126 134 37 146 83 60 108 67 162 158 146 150
166 138 54 154 166 117 98 60 166 158 138 142
162 118 40 156 166 71l 76 57 166 158 158 118
146 107 37 162 162 60 104 57 158 154 154 111
123 99 53 166 154 54 94 54 154 150 150 ]
111 92 144 166 138 51 74 51 141 142 142 92
103 88 160 162 118 51 67 48 162 154 | 138 103
106 96 162 158 103 48 64 48 166 142 126

126 81 154 146 120 48 68 48 166 138 150 160
97 78 138 146 154 45 70 }eeemaee 162 154 138

154 71 107 146 162 42 60 162 146 140

134 67 |oceenn- 134 |oooeees 45 54 138 136 |oecemes

Norte.—Braced figures give mean discharge for periods indicated; estimated by comparison with records
of Koolau ditch at Wahinepe near Huelo and tributsry streams.

Monthly discharge of Wailoa

ditch ot Honopou, near Huelo, Maui, for the year

ending June 30, 1925

Discharge Total run-off
h .
Mont Million gallons a day Socond- Million
feet gallons Acre-feet
Maximum | Minimum | Mean (mean)
July....-. a——— 166 34 92.2 143 2, 860 8,770
August e e ccmec e 162 67 126 195 3,830 11,900
September_« .oeeooeoan. 162 37 68.5 106 2,050 6, 300
October - 166 60 118 183 3,670 11, 200
48 96.7 150 2,900 8,910
42 83.8 130 2,600 , 980
54 96. 4 149 2,990 9,170
42 75.6 117 2,120 6, 500
42 102 158 3,160 9,700
117 153 237 4, 590 14,100
126 147 227 4, 560 14, 000
92 141 218 4,240 13, 000
The year- .o femaae 34 109 169 39, 600 122, 000
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NEW HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUI

Locarion.—600 feet below Honopou Stream crossing, 15 feet above tunne
portal, and 7 miles by road and trail west of Huelo.

RECORDS AVAILABLE.—May 14, 1921, to June 30, 1925. January 25, 1918, to
May 13, 1921, from station 300 feet upstream. Records comparable.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from lehua logs across ditch just above gage
or by wading near gage.

CHANNEL AND cONTROL.—Sides and bottom of ditch 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 deposi-
tion of mud and gravel on diteh bottom and by caving of tunnel roof.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, 123
million gallons a day, or 190 second-feet, at 11 a. m. October 16 (gage height,
5.6 feet); minimum discharge, 0.2 million gallons a day, or 0.3 second-foot
from 8 to 11 p. m. September 23 (gage height, — 0.18 foot).

1918-1926: Maximum discharge recorded, 124 million gallons a day, or
192 second-feet at 2.40 a. m. February 1, 1922 (gage height, 6.15 feet affected
by backwater); minimum discharge, 0.07 million gallons a day, or 0.11
second-foot, from 6 to 10 a. m. August 7, 1923 (gage height, — 0.23 foot).

Diversions.—Ditch receives small amount of seepage and, during floods, the
waste water from Wailoa ditch intakes.

RegurLamion.—Flow regulated by gates.

Orsecr oF stATION.—To determine amount of water diverted from Territorial
lands above to fee simple lands below.

UrinizaTion.— Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed at time of flood November 19.
The two rating curves used fairly well defined below 80 million gallons &
day; extended above. Operation of water-stage recorder unsatisfactory as
indicated in footnote to daily-discharge table. Daily discharge ascertained
by applying to rating table mean daily gage height defermined from recorder
graph by inspection or, for days of considerable fluctuation, by averaging
discharge for intervals of day. Records fair.

New Hamakua ditch, at elevation about 500 feet, diverts from all streams on
the windward side of Haleakala, below Wailoa ditch, between Waikamoi and
Halehaku Streams, inclusive. The water is carried to a point near Paia, where
it is distributed for the irrigation of sugar cane. The system comprises about
14 miles of main ditch and has a rated carrying capacity of 75 million gallons a
day. Upon completion of Wailoa ditch, New Hamakua ditch was abandoned
west of Halehaku and became a storm-water ditch east of Halehaku.

Discharge measurements of New Hamakua ditch at Honopou, near Huelo, Maui, dur—
ing the year ending June 30, 1925

. Discharge
G
Date heiaﬁlet i
(feet) | Seconde 1;4&‘111’;3‘;
) feet a day
0.28 3.76 2.43
—-.05 . 950 . 614

1.12 15.3 9.87

63018—30——10
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Discharge, in million ﬁ;

llons a day, of New Hamakua ditch at Honopou, near Huelo,
aut, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
) SR 0.2| 26 1.4 2.5 3.6 58 0.4 0.2 0.3 42 44 L2
A 20 26 1.3 2.2 3.2} 140 5.4 .2 .31 30 4 L6
S —— .21 10.2 1.2 2.0 2.8 6.3 .6 .2 7.8 14.7{ 15.5 56
[ 2 M4 12| 27 2.5 2.3 .7 .2 9.3| 15.3 8.6 81
;- 2 21 L1 7.5 2.3 2.0 .6 .2 .6 61 31 73
O, 2] 12,2 1.0 2.0 2.1 2.0 4.6 .2 51 31 14, 1‘ 62
R — .27 17.0 .9 1.6 1.9 1.9 .8 .2 41 82 10,1 32
- SO .31 29 .8 1.4 1.8 L5| 60 .2 .41 35 4.0 10.7
L 21 28 .7 1.2 17 12| 64 9.4 .31 21 14.9 6.3
10 s .21 89 .6 1.2 1.3 11| 62 67 .3 69 25 2.4
) 3 P 2| 45 .6 14.2 1.2 10| 47 189 | 17.8| 76 21 2.1
12 . .2 19.8 .6 4.6 L2| 24 12.6 2.7 .5 46 8.6 25
18 et 2.2 7.9 .6 L8 1.0| 19.6 1.6 8.0 44 13.0 8.9
Mo .2 3.0 .5 14 10 3.7 9] 38 8.0 2.1 36
15 e 3.0 8.2 .5 1.4 .9 L0 .71 116 41037 5.0 8
16 e 25 32 .51 82 .8 .8 .6 2.7 79 1.8 39
17 s 8.0 | 54 4021 .8 W7 .h 1.2 92 15.6 18.9
18 L 3.4 30 4047 .7 .6 .4 1.0 22 87 56 18,0
19 . .6 | 18.3 4] 45 .6 .6 2.0 .9 43 73 50 43
20 e 2.0 9.2 3| 18.4| 30 .6 3.1 8| ™ 41 14.2 10.0
21 el 2.3 9.0 .41 38 111 6.0 .7 .8 8.7] 26 6.4 6.2
22 o 2.1 4.1 .31 64 94 4,5 .6 L7 84 23 63 L6
28 s 2.1 2.2 .31 96 46 .6 2.6 .61 50 16.3 | 49 L5
24l 2.1 2.0 3.41 99 15.2 .5 .8 .6 19.8( 111 22 1.3
2 S 2.2 1.9} 38 89 5.6 .4 .4 .5 6.2 5.9 7.5 1.2
26 oo 2.1 L8| 94 53 3.7 .6 .4 .5 59 30 60 5.7
.1 (R 11.2 1.8 | 66 32 2.4 .8 .3 40 93 6.1 L5 35
b S 1.7 16| 28 1421 14.4 .7 .3 .41 89 43| 23 80
29 e 2.6 1.5 10.4| 128 23 .9 .4 81 42 6.3 25
30 e 42 1.5 3.2| 16.3| 56 .5 3 - 93 2.2 6.6 86
8l - 9.6 1.4 | _ 7.0 o .3 .3 35 |- 9.2

NortE.—Discharge estimated July 16, 17, and 24.
period indicated. Estimates made by comparison with records of near-by streams.

Braced figures give estimated mean discharge for

Monthly discharge of New Hamakua ditch at Honopou, near Huelo, Mauz, for the
year ending June 30, 1926

Discharge Total run-oft
Month Million gallons a day
Seconld- | prjjiion
feet 1 Acre-feet
. ) (mean) | &alons
Maximum | Minimum | Mean
42 0.2 4.42 6.84 137 420
54 1.4 16.4 25.4 508 1, 560
94 .3 8. 63 13.4 259 7
99 L2 26.0 40.2 807 2,480
111 .6 14.4 22.3 433 1, 330
58 .3 512 79.2 159 487
64 .3 8.89 13.8 276 846
67 2 6.01 9. 30 168 516
93 .3 25.7 30.8 798 2, 450
92 2.2 38.4 59. 4 1, 150 3, 530
63 L5 19.8 29.9 5! 1,840
86 1.2 2.3 43.8 849 2, 600
111 .2 16.8 26.0 6, 140 18,900
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EAUHIKOA DITCH AT OPANA WEIR, NEAR HUELO, i[AUI

LocarioNn.—A short distance below crossing of Opana Stream and 8 miles by
road west of Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1925.

Gace.—Friez water-stage recorder.

DISCHARGE MEASUREMENTS.—By 25-foot sharp-creasted weir, and by current
meter from plank across diteh 100 feet below gage. .

- CHANNEL AND CONTROL.—Large pool at weir.

EXTREMES OF DISCHARGE.—See monthly discharge table.

Diversions.—None.

REecuraTioN.—By gates at frequent intervals.

OBJECT OF STATION.—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.

UTriLizaTioNn.—Water used for irrigation of sugar cane.

Accuracy.—Records good.

CoorPErATION.—Daily discharge record copied from records of Eagt Maui Irriga-
tion Co.

Kauhikoa ditech 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 compriges about
6 miles of main channel and has a carrying capacity of 90 million gallons a day.
Kauhikoa diteh replaced Old Hamakua ditch west of Halehaku.

Discharge, in million gallons a day, of Kauhikoa ditch at Opana Weir, near Huelo,
Mauz, for the year ending June 30, 1926

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
) S, 0.7 46.2 1.4 6.6 85| 36.2 2.5 L7 1.6} 80| 72.0 3.2
.8 4.0 1.3 2.0 7.6 | 35.7 7.7 L7 1.3 8.0 59.0 3.6
.6 153 L3 1.4 5.31 36.3 2.4 L6 26.0| 41.0| 350 84.0
.6 69.1 L2] 26.1 49! 2.9 2.4 15 421 520 153 97.0
.6 | 33.7 L3 7.7 4.4 10.2 2.3 14 L6| 920 44.0 910
.6 9.3 1.4 2.2 4.1 6.2 81 1.3 L7] 7.0 28.0 82.0
.8 3.0 1.2 L1 3.8 6.0 13.1 LS L4 75.0| 17.2 55,0
.91 413 L2 .7 3.7 51| 92,7 L5 1.4 360 10.9 32.0
-8 83.0 L1 .5 3.6 4.6 95.8] 28.8 1.3 4.0 250 19.2
.81 627 Lo .8 3.1 4,471 944 84.9 4.7 | 56.0 | 550 4.7
.............. .7] 70.8 10| 27.0 2.8 4.5] 94.0] 242 29.0| 550} 26.0 4.4
. 24 3L3 10 4.9 2.8| 64.6| 51.6 5.2 19| 540 2L0 48,0
.| 3.6 6.1 10 2.0 27| 79.7| 35.0| 20.0 1.6 | 530} 2.0 23.0
- 1.0 2.6 L0 1.8 2.2 5.8 21.4| 59.7 1.4 44.0 4.4 62.0
.l 2531 11.0 10| 124 221 3L5] 2.2 251 1.2 58.0 9.3 93.0
40.8 | 64.4 LOo| 77.9 2.2 | 27.4 4.2 4.4 1.4 | 56.0 3.7 63. 0
9.3 | 78.6 10| 587 1.9 16.0 3.6 2.6 1.3 | 56.0| 39.0 42.0
34.1| 67.1 1.0| 8.3 1.7 129 3.1 2.2| 380 5.0 78.0 53.0
15,31 20.4 10| 76.9 13 8.6 8.7 22| 780 560 59.0 59.0
47.5 | 1L1 10| 44.4| 53.4 5.5 3.8 2.0 96.0 | 55.0| 23.0 25.0
91.0 | 13.3 10| 63.2| 95.6 | 66.2 3.0 20| 97.0§ 56.0| 18.1 9.6
58.4 3.0 .9| 8.6 93.5| 1.8 4.1 19| 93.0| 540 86.0 4.0
4.2 2.0 L9 9271 9%4.0 4.0 7.5 1.8 | 84.0 48.0| 63.0 4.0
6.2 1.8 104} 928 | 8.1 3.3 3.6 1L.71{ 69.0 380 39.0 3.4
3.8 L7 652 951 541 2.9 2.6 1.6 | 46.0 21.0| 17.4 5.0
.............. 3.0 1.8 95.3] 90.8| 34.3 2.5 2.6 27 940/ 560 112 10.9
.| 180 19| 87.7{ 680 10.4 2.2 22| 1L2| 97.0{ 13.7 3.9 23.0
-t 16.4 17| 5.3 | 40.8| 25.5 2.2 2.2 1.8 9570 9.6| 330 83.0
- 101 1L6f 2771 40.7| 36.9 2.2 2.4 97.0| 69.0( 10.9 59.0
.| 64.0 16| 2.3 39.1( 359 2.2 2.0 93.0| 36.0] 181 89.6
.............. 10.0 L6 e 13.6 |ceecea| 2.4 L7 76.0 |ceeaao| 18.5 |mooao.
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Monthly discharge of Kauhikoa ditch at Opana Weir, near Huelo, Maui, for the
year ending June 30, 1926

Discharge Total run-oft
it illi a
Month Million gallons a day Second- Million .
feet Acre-feet
(mean) | gellons
Maximum | Minimum | Mean

JULY e 1‘ 91.0 0.6 15.9 24.6 492 1, 500

August.. . 78.6 1.6 24.9 38. 5 77 2,
September. - oo 95.3 .9 12.7 19.6 382 1,170
October. oo aees - 95.1 .5 37.4 57.9 1,160 3, 560
95.6 1.3 22.8 35.3 2,100
79.7 2.2 18.4 28.5 570 1,750
95.8 L7 19.4 30.0 602 1,850
84.9 1.3 10.7 16.6 209 917
97.0 1.2 30.9 61.7 1,240 3, 790
92,0 9.6 52.7 8.5 1, 580 4,850
86.0 3.7 3L1 48.1 965 2, 960
97.0 3.2 41.2 63.7 1,230 3, 790
97.0 .5 27.3 42.2 9,980 30, 660

LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MAUI

LocarioN.—A short distance west of Halehaku Gulch and 8 miles by road north-
west of Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1925.

Gage.—Friez water-stage recorder.

DISCHARGE MEASUREMENTS.—Made by sharp-crested weir 164 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.

ReGULaTIiON.—By gates at frequent intervals.

OBJeEcT OF STATION.—Opana Weir is one of four weirs that measure water
diverted from territorial lands through Kauhikoa, New Hamakua, Lowrie,
and Haiku ditches by East Maui Irrigation Co.

UminizaTioN.—Water used for irrigation of sugar cane.

Accoracy.~—Records good.

CoopreraTION.—Daily-discharge record copied from records of East Maui Irriga-
tion 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
Haleakala 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 a day. With the completion of Wailoa ditch, Lowrie ditch became
mainly a storm-water ditch or reservoir feeder.
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on gallons a day, of Lowrie ditch at Opana Weir, near Huelo,
Mauz, for the year ending June 30, 1925

2
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HAIKU DITCH AT MANAWAI GULCH, NEAR PEAHI, MAUI
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Opana boundary, a quarter of a mile north of Peahi, and 8 miles by road

northwest of Huelo.
REcorDps avaiLaBLE.—October 7, 1914, to June 30, 1925, at present site.

LocaTioN.—In bottom of western branch of Manawai Guleh just west of Keaaula-

uary 1, 1910, to October 7, 1914, at Peahi Weir, on old Haiku ditch.
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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 submerged concrete weir across ditch, in-
stalled between October 21 and November 18, 1914; rated by engineers of
East Maui Irrigation Co. Shifts slightly on account of gradual accumula-
tion of tunnel débris on upstream side of control.

ExTREMES OF DISCHARGE.—See monthly-discharge table.

Diversions.—None.

REGULATION.—By gates at frequent intervals.

OBJECT OF STATION.—To0 determine amount of water diverted from Territorial
lands by East Maui Irrigation Co.

UTinizaTion.—Water used for irrigation of sugar cane.

Accuracy.~—Records good. i

CoopErATION.—Daily-discharge record copied from records of East Maui Irri-
gation Co.

Haiku ditch, at elevation about 250 feet, diverts from all streams on the wind=
ward side of the crater of Haleakala, below all other main ditches, between Kailua
Stream and Maliko Gulch. The water is carried to the vicinity of Paia and dis-
tributed for irrigation of sugar cane. The ditch comprises about 16 miles of main
channel and has a rated carrying capacity of 87 million gallons a day. Haiku
ditch replaced Spreckels ditch west of Kailua Stream.

Discharge, in million gallons a day, of Hatku ditch at Manawai Gulch, near Peahi,
Maui, for the year ending June 30, 1925

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
4,1 38 82| 24 21 91 9.1 6.8 8.6 70 | 57 11.8
4.8 31 7.6 | 25 19.0 | 59 16.9 6.6 8.9 69 | 50 13.1
411 27 7.6 | 22 17.6 | 42 12.6 6.3 | 16.5 52 | 29 75
4.6 66 6.8 26 16.2 | 30 12.7 6.1 155 52| 24 91
4.6 | 49 6.2 | 13.0| 14.3| 27 1.9 58| 13.7 86 | 38 68
4.5 30 6.0 | 24 13.4 1 26 17.4 5.6 10.4 64| 25 44
4.8 33 6.9 17.1| 12.7| 28 17.6 5.1 9.9 9 | 32 22
56| 47 55| 11.6 [ 25 44 81 6.8 9.0 58 | 40 14.8
4.0 47 5.1 |*1L.7 | 26 46 91 22 8.0 58 | 44 14.0
3.6 | 47 4.9 9.7 22 19.0 | 9 65 10.6 95| 53 13.8
3.4| 55 4.7 37 22 12.4 | 67 32 34 04| 44 15.9
5.6 | 32 43| 24 28 63 29 28 24 75 | 31 23
6.7 | 31 4.1 23 13.1 | 44 15.9| 33 10.7 68 | 26 13.3
42| 32 3.6 | 18.0 9.0 12.9| 13.3| 48 7.9 42| 16.7 43

24 37 3.0 24 8.6 | 10.8. 13.8| 31 7.2 72| 17.0 80
53 2.8 | 86 87 10.8| 11.9| 20 6.8 92| 15.4 21
67 3.0| 57 841 10.7 9.8 | 16.8 6.8 94| 35 17.6
39 2.8 65 7.2 10.7| 14.3| 26 32 92| 61 30
28 2.8 55 7.0 22 26 28 48 82| 44 44
18.9 2.7 35 46 34 25 26 70 57 | 17.8 41
29 3.1 | 46 101 31 32 28 82 50 | 23 19.1
35 2.3 77 12.0 | 26 26 72 48 77 12.2
32 2.4 9 58 13.7| 184 | 18.9 | 48 381 46 13.4
28 7.5 9 47 11.2 | 10.1| 1l.4{ 31 30| 25 16.7
12.0 | 35 89 35 10.2 9.9| 10.6 | 24 26| 18.2 11.0
10.8 | 88 64 38 9.8 8.4 9.8 78 50| 19.5 27
10.6 | 66 38 34 9.3 7.7 9.6 | 84 24| 30 58

9.3 26 30 43 8.8 8.8 9.4 | 8 23| 47 93
87| 16.2| 40 60 8.7 9.1 |.______ 79 60 | 31 83
8.2 17.1 | 30 91 8.0 8.1 .. 80 29| 34 100
7.8 |eeeeo o 24 |_..__ 7.4 7l jeeao 68  |aeaeao- 24 jeeeoe
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Monthly discharge of Haiku ditch at Manawai Gulch, near Peahi, Mauz, for the year
ending June 30, 19256

5;«\ Discharge Total run-off
Month Million gallons a day second- | wrimion
feet gallons Acre-feet
Maximum | Minimum | Mean | (mean)

94 3.4 23.3 36.1 721 2,210

67 7.8 32.2 49.8 999 3,070

88 2.3 12.1 18.7 362 1,110

90 9.7 39.6 61.3 1,230 3, 760

101 7.0 3L 5 48,7 945 , 900

91 7.4 24.9 38.5 773 2,370

91 7.1 23.6 36.5 732 , 250

65 51 19.6 30.3 549 1,680

84 6.8 35.0 54.2 1,090 3,330

95 23 6L 5 95,2 1,840 5, 660

77 15.4 34.7 53.7 1,070 3,300

100 1.0 37.7 58.3 1,130 3,470

101 2.3 3L4 48.6 11, 400 35,100

MISCELLANEOUS DISCHARGE MEASUREMENTS

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

Miscellaneous discharge measurements on Maui during the year ending June 30, 1925

Discharge
Dati Str Tribi t Local hGa%ft
ate eam ributary to— ocality eig {
. (feet) |Second-! Maﬁ]ion
foet | 82008
a day
May 13 Horetfkahau tun- | Honokahau Stream_.| Puukolii, Lahaina._....... 2.37| 32.4 20.9
nels.
25! Oh€0coaoceaeae . Pacific Ocean... ... At elevation, 1,680 feet, |........ 3.02 195
near Xipahulu.
25 | West Branch of | Kahalawe Stream__.| At elevation 1,850 feet, |....__.. . 290 . 187
Kahalawe. near Kipahulu. |
25 | East Branch of |..... [« 1 T, At elevation 1,800 feet, o227 1.47
Kahalawe. . near Kipahulu.
26 | Manamana....... Pacific Ocean._._____ At elevation 1,100 feet, .| 4.33 2.80
near Hana.
26 | Honolewa. .eouuenofoeeen@O o | Q0o e .| 566 3.66
27 | Alelele At elevation 1,000 111 LT1T
. near Kipahulu.
28 | Kaili ... ..o |-coo. [ T« T At elevation 1,350 feet, 2.33 151
. near Kipahulu.
28 | Waleli.._._.......l._... A0 At elevation 1,200 feet, |-....... 161 1,04
near Kipahulu.
28 | Kahalawe........_|-co.- [+ 1y T, At elevation 1,150 feet, |........ 2.78 1.80
near Kipahulu.
ISLAND OF HAWAIIL

HONOLII STREAM NEAR HILO, HAWAIL

Locarion.—500 feet above intake of Hilo Sugar Co.’s upper ditch, 2 miles from
end of Kaiwiki road, and 10 miles from Hilo.
REcorDs AvaiLaBLE.—February 21, 1924, to June 30, 1925. About 1,000 feet
downstream from Pohakupaa Stream and about 2 miles below present site,

June 1, 1911, to March 24, 1913.
Gage.—Stevens continuous water-stage

recorder.
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DiISCHARGE MEASUREMENTS.—Made by wading at or below control or from cable
1,000 feet downstream. Cable is below Hilo Sugar Co.’s upper ditch so
the flow of ditch is added to discharge measured at cable section. .

CHANNEL AND CONTROL.—Stream bed rocky and free from weedsyg Channel
fairly straight for 100 feet above and 500 feet below gage. Banks are steep.
Control is solid rock with short low concrete walls on either side, permanent.

EXTREMES OF DISCHARGE.—Maximum discharge recorded during year, about
3,060 million gallons a day, or 4,730 second-feet, at 2.15 p. m. November 21
(gage height, estimated from floodmarks at 16.5 feet); minimum discharge,
0.2 million gallons a day, or 0.3 second-foot, from 1 to 5.30 p. m. March 3
(gage height, 4.17 feet).

1924-25: Maximum discharge recorded, that of November 21, 1924;

minimum discharge, that of March 3, 1925.

Dirversions.—None above station.

REeGuLaTION.—None.

‘OBJECT OF sTATION.—To determine characteristic flow of near-by streams, of
which Honolii is typical.

UrivizaTioN.—All of low flow used for fluming of sugar cane. .

Accuracy.—Stage-discharge relation permanent during year. Rating curve
well defined below 40 million gallons a day; extension above uncertain.
Operation of water-stage recorder satisfactory except during January and
February. Daily discharge ascertained by applying to rating table mean
daily gage height determined from recorder graph by inspection or, for days
of considerable fluctuation, by averaging discharge for intervals of day.
Records good for ordinary stages; high-stage records poor.

Discharge measurements of Homnolii Stream near Hilo, Hawavi, during the year
ending June 30, 1925

4
Discharge Discharge
Dat hGa.g];y ° D hGagﬁt
ate eight 13 ate eig a5

(fect) | Segond- | Million (fest) | Second- | Million

feet | Sallons feet | 8% 008

a day a day

July 6. oo 4.46 4.73 3.06 Dee. 14 oo 5.20 54.2 35.0
Bept. 17. . ... 4.29 1.23 .795 || Feb. 28 . .. ..... 4,19 .290 .187

Nov.4... ... 4.46 5.12 3.31

Discharge, in million gallons a day, of Honolii Stream near Hilo, Hawaii, for the
year ending June 30, 1925

Day July | Aug. | Sept. | Oet. Nov. Deec. | Jan. | Feb. | Mar. | Apr. | May | June
0.9 7.6 3.9 4.4 4.4| 90 0.2| 67 28 12.0
.9 129 3.5 3.5 3.9 18.2 2| 95 48 1.2
4.0 8.0 3.2 3.4 3.4 1L2 .2 139 28 42
3.0| 93 2.8 | 82 3.2 7.6 .6 | 109 19.7 | 206
3.5| 4 3.0 56 2.8 6.6 L1| 18 53 59
3.2| 18.6 3.0| 17.7 50 5.8 23| 30 44 26
25| 12.5 3.9 9.0 39 5.5 8.4 | 74 66 15.0
4.4 30 3.9 6.9 1.2 4.4 91| 4 37 1L 6
5.6 29 3.2 6.6 10.0 3.7 6.4 | 23 58 10.8
551 31 3.0 6.6 6.1 4.2 3.2 | 24 26 11.2
42| 28 2,31 15.0 4.7 3.7 78 26 23 1.6
3.0 | 18.6 2.0 | 121 3.9 3.7 109 20 44 24
11.8 | 13.3 L9 | 46 3.5 | 46 61 18.2 | 23 26
33 13.7 1.6 24 35| 4 12.8 | 16.8 | 14.6 24
40 9.7 L4 25 6.6 12,0 7.0 17.7 1 12.9 22
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Discharge, in million gallons a day, of Honolii Stream near Hilo, Hawaii, for the
year ending June 30, 1925—~Continued

RN N wwe

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
71 1.1 | 669 4.2 /% 20 PO IR 27 138 1.2 19.1
116 .9 53 3.5 5.5 34 333 9.3 12,5
62 8] 62 3.0 4.4 13.3 | 288 16. 4 10.4
10.8 | 35 .8]132 2.6 3.9 207 80 15.0 19.8
6.9 | 18.2 7] 56 2.3 3.4 378 27 12.0 11.2
12.9 81 21 1,370 3.0 -] 128 16.4 | 14.6 8,
9,7 .81 12,9 2.8 63 17.2 | 33 6.
8.0 .81 129 35 2.3 .| 122 17.2 | 66 6.
2 7.3 .8 9.0 16.8 2.0 | femmean 16.0 | 19.1 4,
3 6.3 7.3 | 1.2 10.8 ) T ) U IS, 49 120 | 12.9 3.
8 8.0| 89 8.6 7.3 1.6 9.3 | 10.4 4,
2 6.1 {153 10.8 6.3 L5 9.0 11.4 8,
7 6.9 19,1 8.6 5.5 1.4 10.8 | 12.5 24
2 6.9 9.7 8.0 5.8 1.3 62 12.5 18,
6 5.2 6.3 8.3 71 1.1 28 21 298
2 4.7 6.1 --| Lo 116 18.2

tI\}'O'l‘ltz.—No gage-height record during period when discharge is not given, and data insufficient for making
estimate.

Monthly discharge of Honolii Stream neaIrggglo, Hawaii, for the year ending June 30,

Discharge Total run-off
Month Million gallons a day
Second- | pripizon
feet gallons Acre-feet
Maximum | Minimum | Mean | (Wmeam)
86 0.9 17.5 27.1 542 1, 660
116 4.7 24.3 37.6 754 2,310
153 W7 11.2 17.3 334 1,
669 3.4 48.9 75.7 1, 520 4,650
1,370 2.3 70.7 1 2,120 6,510
90 1.0 9, 90 15.3 307
752 .2 107 166 3,310 10, 200
333 9.0 62.8 97.2 1,880 5, 780
66 9.3 26.1 4 810 2,490
298 3.7 32.3 50.0 968 2,970

WAILUKU RIVER AT PUKAMAVI, NEAR HILO, HAWAIL

LocaTion.~—At Pukamaui, three-quarters of a mile above intake of Hilo Board-
ing School ditch and 4 miles west of Hilo.

RECORDS AvVAILABLE.—April 24, 1923, to June 30, 1925. Records at station
above Hilo Electric Co.’s power house near Hilo, from March 21, 1911, to
July 21, 1913, and January 2 to June 30, 1918, not comparable. Revised
records for year ending June 30, 1924, are included in this paper.

GaGeE.—Gurley 7-day graph water-stage recorder inspected by the Hawaii
County engineer.

DiscEARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND CONTROL.—One channel at all stages. Banks high, sloping about
1:4. Stream bed composed of solid lava rock. Control, lava flow and is
permanent between severe floods; forms large pool.

EXTREMES OF PI6CHARGE.—1923-1924: Maximum discharge recorded during
year, 1,570 million gallons a day, or 2,430 second-feet, at 6.30 p. m. De-
cember 18 (gage height, 11.48 feet); minimum discharge, 2.6 million gallons
a day, or 4.0 second-feet, from 4 a. m. to 2 p. m. February 12 (gage height,
1.08 feet).
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1924-1925: Maximum discharge recorded during year, 1,190 million
gallons a day, or 1,840 second-feet, at 11.30 p. m. November 21 (gage
height, 10.13 feet); minimum discharge, no flow at 1.30 p. m. September
4 (gage height, 0.25 foot).

1922-1925; Maximum discharge recorded, that of December 18, 1923;
minimum discharge, that of September 4, 1924.

Drversions.—Intake of Hilo waterworks diverts water from gage pool.

REegurATION.—None except by diversions. .

OBIECT OF sTATION.—To determine the amount of water passing intake of
Hilo waterworks and available to other users.

Urinizarion.—For power.

Accuracy.—Stage-discharge relation changed, presumably, at time of flood
August 18, 1923. Two rating curves used fairly well defined below 40
million gallons a day; extension above uncertain. Operation of water-
stage recorder satisfactory except as indicated in footnote to daily-discharge
table. Daily discharge ascertained by applying to rating table mean
daily gage height determined from recorder graph by inspection or, for
days of considerable fluctuation, by averaging discharge for intervals of
day. Records good for ordinary stages except those estimated, which are
poor; high-stage records poor.

Discharge measurements of Wailuku Stream at Pukamaui, near Hilo, Hawaii,
during the year ending June 30, 1925

Discharge
D hG a%et Milli
ate eig! Second- ion
(feet) gallons
feet a day

1.83 20.0 12.9
.68 3.12 2.02
.78 6.31 4,08

Discharge, in million gallons a day, of Wailuku River ai Pukamaui, near Hilo,
Hawaii, for the years ending June 30, 1924 and 1825

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
16.6 | 15.0 15.4 3.9| 40 9.9 | 40 8.8
142 150 14.7 3.9| 38 10.8 | 45 7.8
15.8 | 14.2 13.4 3.9 36 9.4 | 56 7.3
15.8 | 12.6 17.5 3.7 62 9.6 | 47 7.0
21 12.6 13.4 3.6 | 42 8.4| M4 6.4
25 119 12.5 3.4 [a31 8.7 49 6.0
26 1.9 13.4 3.3 |a42 7.7 47 6.0
23 11,2 13.4 3.2 | 240 8.4 35 5.5
23 10.5 12.5 3.1 |s28 35 233 5.0
34 . .8 3.0| 22 45 |a30 5.1
22 | 10.5 | .___|e10.8 |._.___. 116 2,8 18.6 | 3b 230 8.1
24 | 158 | ... | 9.3 | ...__. 11.6 28| 17.5| 31 a35 5.8
33 | 16.6 |._.__..] 84| ______ 10.8 87| 17.5 | 19.8 | 25 7.7
39 | 13,4 | .| 84| ... 10.8 | 12.5 |=15.4 | 106 22 8.8
34 9.9 11.6 |«13.4 | 652 22 7.7
28 9.4 9.6 | 11.6 | 281 22 10.8
25 9.2 6.0 | 1l.6 | 197 19.8 9.6
24 8.3 5.5 | 11.6 | 243 19.8 9.0
30 7.0 5.0 10.8 ! 157 51 7.3
26 6.8 4.4 9.9%:. 64 36 7.0
20 6.4 3.9 9.4 | 53 26 6.4
89 6.2 3.7 9.0 | 38 5.9
7 5.9 5.0 8.6 31 18 5.7
42 57 7 8.0 26 5.2
30 5.4 | 114 8.3 |a22 4.8

a Estimated.
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Discharge, in million gallons a day, of Wailuku River at Pukamaui, near Hilo,
Hawaii, for the years ending June 30, 1924 and 1925—Continued

Day July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
2 16.4 79 11.6 (222 4.5
23 15,4 60 3.4 92 4.2
20 106 49 25 49 18 3.8
19.1 268 245 18.6 | 44 3.6
18.2 208 DT o2 | 42 12.5 | 49 3.2
17.4 157 |0 26 | 40|l 10.8 [ooeeeocl)  emeeee
1 3.0 12.5| «7.0| 18.6| 3.5 4.1 .6 | 114 42
2. | 281 16.4| 60| 16.4| 3.2 3.3 5| 122 58
S | 60| 1Le] 27| 17.5] L8 3.0 .4 | 148
4. | 50{ 60 7|47 1.4 2.7 4| 148 44
5. 1 51 42 2.0 70 1.6 2.6 4 I
6. | a9l 2 | sz | a1 L8] «3.2 6
7. | 47 186 4.4 30 44 . L3N 44 i 28
8. | 43] 33 41| 24 13.4 . 1.8 - 38 |2
9_ | 44} 30 3.5 24 10.8 g 2.0 | e3.2 P2
5.4 | 30 3.5 21 7.1 . 20| L4 8 | 21
A 3.4 53 55| 62| 76 4.6 9.9 3 | 10.8
3.8 17.5| 3.3 |122 45| 5.8 45 2.6 | 33 .47 49 | 30
5.8 . 402155 | 31 2.0 36 49 31 | 24
L6 3.8 |a24 25 L7| 9.4 38 22 |
4.4 7.0 |e13.4 | 21 1.9 48] 67 19.8 |
25 a4 2| 92| 154| 12| 86| 64 17.5
49 45| 73| 125 7| 28 | 268 14.4
18.6 2.8 6.6 9.9 .4| 13.4| 255 22 26
10.8 21| 64| 87 4| 60 | 130 18.6
8.6 | 22 2.2 64 16| 60| 7.4 .4 | 25 58 17.5
35 17.5| 2.1 542 6.4 4| 114 38 16.4
1341 L7|l, |448 6.2 .4 870 36 30
19.8 | 125 | L6 396 3.8/ 6.0 .61 114 35 47 17.5
125 125| L6 a51 : 4.9 .8 | 106 28 22 14.4
9.6 | 10.8| L5 33 4.2 7170 je22 16.4 | 13.4
83| 10.8] 1.3|t16 | o2 24| .7|106 |e17.5| 144 12.5
58| 93| L2 17.5| Le| 22 6|46 |a16.4| 18.6| 154
9.9 93] 49 16.4 | 14.4| L6| 3.2 .6 | 396 19.8| 17.5 | 30
16| 88| 30 13.4| 125 L6| 30 64 17.5| 28
16| 7.8| 21 1.6 | 33 L5 9.9 45 } % 337
9.9 | 7.4 ... 6.6 [.__.__ 1.4 5.8 [ocees b el e

a Estimated.

NotE.—Braced figures give estimated mean discharge for periods indicated. All estimates made from
study of fragmentary gage-height record and by comparison with record of flow of Honolii Stream near
Hilo; gage-height record either faulty or missing. Data insufficient to make estimate for periods when
no discharge is given; recorder not operating.

Monthly discharge of Wailuku River at Pukamaui, near Hilo, Hawati, for the years
ending June 30, 1924 and 1925

Discharge Total run-off
Month Miilion gallons a day Second- .
Million
feet gallons Acre-feet
Maximum | Minimum | Mean | (€81
14. 2 28.4 43.9 881 2,700
7.1 36.3 56. 2 1,130 3, 450
4.0 10.7 16. 6 333 1,
2.8 18. 4 28.5 534 1,640
8.0 211 32.6 654 2,010
7.7 78.8 122 2, 360 7,
............ 29.5 45.6 915 2,810
3.2 6.47 10.0 194 b
2.8 12.0 18.6 372 1, 140
7.4 22.5 34.8 699 2,140
6.6 66.7 103 2,070 6,350
1.4 47.5 78.5 1,430 4,370
1.4 9. 56 14.8 296
.4 1. 60 2.48 4.8 137
.4 84.5 131 2,620 8, 40
16.4 70.5 109 2,120 6,490
14.4 34.1 52.8 1, 060 3,240
12,5 37.8 58.5 1, 140 3, 480
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