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SURFACE WATER SUPPLY OF HAWAIL JULY 1, 1917,
TO JUNE 30, 1918.

AUTHORITY FOR INVESTIGATIONS.

This volume contains results of measurements of the flow of cer-
tain streams and ditches and records of rainfall in the Territory of
Hawaii made during the year ending June 30, 1918. The investiga-
tions leading to the report were made by the United States Geological
Survey in cooperation with the Territory of Hawaii, under the general
sanction of the organic law of the Survey (Stat. L., vol. 20, p. 394),
which contains the following paragraph:

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

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

For gaging the streams and determining the water supply of the United States, and
for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

The legislature of the Territory of Hawaii approved on March 22,
1909, “An act to promote the conservation and development of the
natural resources of the Territory,” which provided in substance as
follows: A special tax of 2 per cent shall be levied, assessed, and col-
lected annually on all incomes in excess of $4,000; and all amounts
so collected shall constitute a special fund to be expended only for
the encouragement of immigration and the conservation of natural.
resources in the proportion of three-fourths for immigration and one-
fourth for conservation. The conservation fund shall be used for the
development, conservation, improvement, and utilization of the nat-
ural resources, and shall be available for expenditure at such times
and in such manner as a board of three persons appointed in accord-
ance with section 80 of the organic act shall, with the approval of the
governor, determine.

An act of April 26, 1911, amended the original act so as to extend
it until December 31, 1913.

On April 4, 1913, the governor of the Territory of Hawaii approved
the following acts providing (act 56) for the creation and maintenance

7



8 SURFACE WATER SUPPLY OF HAWATI, 1917-18.

of a division of hydrography under the board of agriculture and
forestry, and (act 57) appropriating the revenues from water licenses
for the use of the board of commissioners of agriculture and forestry
toward forest protection and hydrographic surveying.

Section 1 of act 56 reads:

The board of agriculture and forestry is hereby authorized to create and maintain
a division of hydrography for the investigation and determination of the water re-
sources 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 further-
ance thereof to take over and exercise the functions of the Territory in the conduct of
the present hydrographic survey of the Territory.

Section 2 provides that this act shall take effect 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 other-
wise, 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 presi-
dent of the board of commissioners of agriculture and forestry. Such moneys shall be
apportioned and applied from time to time by the board of comrmissioners of agri-
culture and forestry, acting with the approval of the governor, equally between the
division of forestry and the division of hydrography to the following general purposes,
and not otherwise:

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

2. For the development and maintenance of the hydrographic survey throughout
the Territory.

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

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

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

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

- ACT 27.

Secrion 1. The division of hydrography, authorized by and created pursuant to
section 483 of the Revised Laws of Hawaii, 1915, is hereby transferred, together with
all the materials, equipment, and supplies now under the control of the division or
of the board of 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.

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

Skc. 4. This act shall take effect upon its approval.
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COOPERATION.
COOPERATION WITH THE TERRITORY OF HAWAIIL

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

The principal features of this agreement are:

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

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

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 accordlng as it may be convenient or accordmg
to the balance remaining in the respective allotments.

4. The cost of publication is borne entirely by the Geological
Survey.

Unless otherwise stated, all data have been collected and are
published under this cooperative agreement with the Territory of
Hawaii, which has borne from 60 to 80 per cent of the cost thereof.

Until June 30, 1913, the Territory of Hawaii was represented in
the cooperation by the Board of Conservation; from July 1, 1913,
to March 23, 1917, by the Board of Commissioners of Agriculture
and Forestry; and since this date by the Commissioner of Public
Lands.

OTHER COOPERATION.

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

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

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

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

1The United States Geological Survey also cooperated with the Territory of Hawaii in mapping several
islands. The whole of the islands of Kauai and Oahu and a part of the.island of Hawaii have been
mapped.
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4. Records furnished by a cooperating party, collected by his
methods and under his supervision.

- Cooperation in the collection of records for whose accuracy respon-
sibility has not rested with the Survey has been acknowledged in the
descriptions of the stations. Special acknowledgment is due to the
following individuals and companies cooperating under plans 1, 2, and
3: Island of Kauai—Hawaiian Sugar Co., Makee Sugar Co., Kauai
Electric Co., Waimea Sugar Co., and Lihue Plantation Co.; Island of
Oahu—TUnited States Army Constructing Quartermaster Depart-
ment, Wahiawa Water Co., Kahuku Plantation, and Laie Plantation;
Island of Maui—Wailuku Sugar Co., Pioneer Mill Co., Olowalu Sugar
Co., Honolua Ranch, 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 four 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 dif-
ferent 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 many streams
which are of major importance for domestic water supply, power, and
irrigation have been made.

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

FIELD METHODS OF MEASURING STREAM FLOW.
BASE DATA.

In making plans for power, irrigation, municipal water supply, and
other projects involving the use of water from surface streams it is
necessary to have data from which both the total flow of the stream
and its distribution from day to day throughout the year can be
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obtained. The data necessary for obtaining such information are
daily gage heights, which give the fluctuations of rise and fall of the
stream, and measurements of discharge at various stages, from which
a rating curve and table can be prepared giving the discharge for any
stage. Such a rating is possible from the fact that so long as the
conditions at the controlling section in the stream remain the same
the discharge will be approximately the same for any given gage
height.

Points at which discharge measurements are made and records
of daily fluctuations of stage are kept for determining the daily flow
are termed gaging stations.

Gaging stations may be divided into two classes, known as weir
stations and velocity-area stations. At weir stations the head of
water on the crest of the weir is measured and the discharge com-
puted by means of a formula. The discharge at velocity-area stations
is obtained by measuring the velocity of the current and the area of
cross section, the product of the two giving the discharge.

The data presented in this paper were collected at both weir and
velocity-area stations.

WEIR MEASUREMENTS.

Unquestionably a weir properly constructed and of a type for
which accurate coeflicients have been determined is one of the most
convenient and reliable means of measuring small quantities of
water. In practice, however, weirs rarely conform to the require-
ments imposed by the experimenter who derived the coefficients.
If the crest of the weir is sharp and clean and sufficiently high above
the bottom of the leading channel, if the end contractions are com-
plete and the velocity of approach is wanting or negligibly small,
and if the head on the crest is measured at a distance back of the
overfall at least as great as the length of the weir crest length, the
Francis formula will give good results. On the other hand, if these
essential conditions are not complied with—if the weir is improperly
constructed and there is leakage around and under it, and especially
if the velocity of approach is considerable and the contractions are
imperfect, the Francis formula will not give accurate results.

Observations made on various types of weirs in Hawaii show that
not all the weirs in use in the Territory are giving accurate results,
If the error is known, so that corrections can be made, the trouble
is largely mitigated, but faulty weir records are too often accepted
without investigation as to their accuracy.

VELOCITY-AREA METHOD.

The velocity-area method of measurement consists in determining
the mean or average velocity of the water past a given cross-section
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area. The area of the cross section at right angles to the direction
of flow is ascertained by soundings which are taken at such distances
apart as will show the contour of the stream bed. The depths are
recorded and also their distances from some arbitrarily chosen initial
point on one side of the stream.

The method of making the soundings depends on the size and
stage of the stream. On ditches and small streams, where the depths
and velocities are not large, a graduated rod may be used; on large
streams, which must be measured from bridges or cables, a lead
weight and sounding line must be used. The size of weights depends
on the swiftness of the current and depth of water. The weights
are torpedo shaped, so as to offer as little resistance as possible to
the moving water.

On streams whose beds are permanent or nearly so a standard
cross section is usually constructed from careful soundings and
referred to the zero of the gage, so that the depths for any stage
can be found by adding the gage height at that stage to the depths
below the zero of the gage. This method is especially useful at high
stages, when it is difficult to make accurate soundings.

After the cross-section area of the stream has been measured by
soundings and horizontal distances, the velocity is determined at a
number of points. These measurements of velocity should be made
at frequent intervals across the stream and close enough to take
account of any abrupt change in the velocity. For convenience, the
velocities are usually observed in the same verticals at which sound-
ings are made. On some streams fairly good measurements of
velocities may be made by means of subsurface floats. This method
is applicable, however, only to channels of uniform cross-section area
over a considerable distance, and is very unsatisfactory for use on
natural streams like those of Hawaii. !

The velocity of flow is best determined by the current meter,
which is a form of water wheel actuated by the current and of such
size and shape that it can easily be placed at any point in the stream.

The penta-recording current meter consists of six cups attached
to a vertical shaft which revolves on a conical hardened-steel point
when immersed in moving water. The revolutions are indicated
electrically or acoustically. The rating, or relation between the
velocity of moving water and the revolutions of the wheel, is deter-
mined for each meter by drawing it through still water for a given
distance at different speeds and noting the number of revolutions
for each run. From these data a rating table is prepared which
gives the velocity in feet per second of moving water for any number
of revolutions in a given time. The ratio of revolutions per second

1 Further information regarding the float method is given in Water-Supply Paper 95 and in textbooks
on stream flow.



FIELD METHODS OF MEASURING STREAM FLOW. 13

to velocity of flow in feet per second is very nearly a constant for all
speeds and is approximately 0.45.

Three classes of methods of measuring velocity with current meters
are in general use—multiple-point, single-point, and integration.

The two prineipal multiple-point methods in general use are the
vertical velocity curve and 0.2 and 0.8 depth.

In the vertical velocity-curve method a series of velocity determi-
nations are made in each vertical at regular intervals, usually about
10 to 20 per cent of the depth apart. By plotting these velocities as
abscissas and their depths as ordinates, and drawing a smooth curve
among the resulting points, the vertical velocity curve is developed.
This curve shows graphically the magnitude and changes in velocity
from the surface to the bottom of the stream. The mean velocity
in the vertical is then obtained by dividing the area bounded by this
velocity curve and its axis by the depth. This method of obtaining
the mean velocity in the vertical is probably the best known, but
on account of the length of time required to make a complete meas-
urement its use is largely limited to the determination of coefficients
for purposes of comparison.

In the second multiple-point method the meter is held successively
at 0.2 and 0.8 depth, and the mean of the velocities at these two
points is taken as the mean velocity for that vertical. On the
assumption that the vertical velocity curve is a common parabola
with horizontal axis, the mean of velocities at 0.22 and 0.79 depth
will give closely the mean velocity in the vertical. Actual observa-
tions under a wide range of conditions show that this multiple-point
method gives very closely the mean velocity of water flowing in open
channels; and that in a completed measurement it seldom varies as
much as 1 per cent from the result obtained by the vertical velocity-
curve method. It is very extensively used by the United States
Geological Survey.

The single-point method consists in holding the meter either at
the depth of the thread of mean velocity or at an arbitrary depth
for which the coefficient for reducing to mean velocity has been
determined or must be assumed.

Extensive experiments by means of vertical velocity curves show
that the thread of mean velocity generally occurs between 0.5 and
0.7 total depth. In general practice the thread of mean velocity is
considered to be at 0.6 depth, and at this point the meter is held in
most of the measurements made by the single-point method. A
large number of vertical-velocity curve measurements, taken on
many streams and under varying conditions, show that the average
coefficient for reducing the velocity obtained at 0.6 depth to mean
velocity is practically unity. The variation of the coefficient from
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unity in individual measurements is, however, greater than in the 0.2
and 0.8 method and the general results are not so satisfactory.

In the other principal single-point method the meter is held near
the surface, usually 1 foot below, or low enough to be out of the effect
of the wind of other disturbing influences. This is known as the sub-
surface method. The coefficient for reducing the velocity taken at
the subsurface to the mean has been found to be, in general, from
about 0.85 to 0.95, depending on the stage, velocity, and channel
conditions. The higher the stage the larger the coefficient. This
method is especially adapted for lood measurements or for measure-
ments when the velocity is so great that the meter can not be kept
in the correct position for using the other methods.

The vertical integration method consists in moving the meter at a
slow but uniform speed from the surface to the bottom and back again
to the surface and noting the number of revolutions and the time
taken in the operation. This method has the advantage that the
velocity at each point of the vertical is measured twice. It is useful
as a check on the point methods but should not be used with the
Price meter, which will revolve when it is moved vertically.

In practical work on rough streams, such as many of those in
Hawaii, the meter should be held at 0.6 depth if the stream is less
than 1 foot deep. For depths of 1 foot or more the meter should be
held at two points in the vertical, 0.2 and 0.8 from the surface.

When the mean velocities in the different verticals have been
found, the average of two adjacent means is taken as the mean
velocity for that individual section. The area of the section is com-
puted by multiplying the width of the section by the mean depth.
The discharge of each section is then the product of the area multi-
plied by the mean velocity, and the total discharge of the stream
results from summing up the discharge of the individual sections.
In practice the work is tabulated in such a way as to render the com-
putation very simple.!

Current-meter measurements are not practicable where there are
eddies, cross currents, swirls, or passages for the water underneath
stones. It is usually possible, however, to improve the channel by
removing boulders and rocks, so that a satisfactory measuring sec-
tion may be obtained, even on rough, steep streams such as exist in
Hawaii.

Three kinds of velocity-area gaging stations are in general use in
Hawaii, classified according to the means provided for making the ob-
servations of depth and velocity. They are wading, bridge, and cable
stations.

A wading station is one at which measurements are made only by
wading—that is, no means exist for getting above the water at any

1 For a discussion of methods of computing the discharge of a stream see Engineering News, June 25,
1908,
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stage except by wading. Such stations are usually on ditches or wide
shallow streams, which do not fluctuate greatly. On many streams,
however, measurements are made at low stages by wading, even
though other means exist for making measurements at higher stages.

A bridge station is one at which the meter is used from a bridge.
In some places highway or other bridges are available from which
to make measurements, but generally they are not at the right place
on the stream. Special bridges are then built.

A cable station is one at which measurements are made from a
cable spanning the stream. Cable stations are used on large streams,
such as Hanapepe, Wailua, and Hanalei rivers on the island of
Kauai, and Wailuku River on the island of Hawaii. The cable
supports the car from which a man works above the water. Dis-
tances are marked off on the cable itself or on a small auxiliary cable
stretched taut above it.

A suitable place for a gaging station having been selected, a staff
gage is set in the edge of the stream, either vertical or inclined, but
graduated into tenths, half-tenths, or two-hundredths of feet verti-
cally. The gage is securely fastened to rocks or trees to prevent dis-
placement by floods and is so placed that the zero, or reference
datum, is well below extreme low water. The datum is also referred
to a permanent bench mark as an additional precaution. A water-
stage recorder is then installed or an observer is engaged to record
the heights of water morning and evening, and the mean of the two
readings is used as the mean gage height for the day. Owing to the
rapid rise and fall of most of the streams in Hawaii, two gage-height
readings a day will not as a rule give a true mean for the 24 hours.
For this reason, and also owing to the fact that many of the gaging
stations are necessarily situated in the mountains at points remote
from all habitations and difficult of access, it has generally been
found necessary to use water-stage recorders. These instruments are
of various types, some requiring weekly visits and others operating
for a month without attention.

The essential features of water-stage recorders comprise a float |
free to rise and fall with fluctuations of the water surface, a device for
transferring the motion of the float to the record sheet (either directly
or through a reducing mechanism), the recording device, and the
clock. The instruments may be designed for any range of stage.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the ““run-off”” or ““dis-
charge”—is expressed in various terms, each of which has become
associated more or less definitely with a certain class of work. These
terms may be divided into two groups: (1) Those which represent a
rate of flow, as ‘“second-feet,” ‘“gallons per minute,” ‘‘gallons per

.
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day,” “miner’s inches,” and “run-off in second-feet per square mile,”’

and (2) those which represent the actual quantity of water, as ‘“run-
off in depth in inches,” “million gallons,” and ‘‘acre-feet.”’” They
may be defined as follows:

““Second-foot’” is an abbreviation for cubic foot per second, and is
the unit for the rate of discharge of water flowing in a stream 1 square
foot in cross section at a rate of 1 foot per second. It is generally
adopted as the fundamental unit in the measurement of flowing water
and is the “natural” unit, as the foot and the second are the units
used in making the physical determinations. Other units may be
computed from this by the use of factors given in the table of equiv-
alents. '

‘“Gallons per minute” is generally used in connection with pumping
and city water supply, the United States gallon of 231 cubic inches
being the unit of quantity and 1 minute the unit of time.

The “miner’s inch” is the unit for the rate of discharge of water
that passes through an orifice 1 inch square under a head which varies
locally. "It is commonly used by miners and irrigators throughout
the West, and is defined by statute in each State in which it is used.

““Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained, on
the assumption that the run-off is distributed uniformly, both as
regards time and area. ;

“Run-off in inches” is the depth to which the drainage area would
be covered if all the water flowing from it in a given period were con-
served and uniformly distributed on the surface. It is used for com-
paring run-off with rainfall, which is usually expressed in depth in
inches.

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 per day”
is inferred, 1,000,000 gallons being taken as the unit of quantity and
24 hours as the unit of time. With this meaning the term is gen-
erally used in connection with pumping and irrigation. In the latter
sense ‘‘million gallons” as an absolute quantity is used in the meas-
urement of storage capacities of reservoirs.

The following convenient approximate relations exist between
second-feet, million gallons per day, and acre-feet: 1 second-foot
flowing 24 hours equals about 2 acre-feet; 1,000,000 gallons equals
about 3 acre-feet; and 1 second-foot equals approximately two-thirds
million gallons per day.



CONVENIENT EQUIVALENTS.

“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.

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic

computations:

Table for converting discharge in second-feet into run-off in acre-feet.

R 2
Discharge un-off (acre-feet)
(second-

feet). 1 day. 28 days. 29 days. 30 days. 31 days.
1 1.983 55. 54 57.52 59. 50 61.49
2 3.967 111.1 115.0 119.0 123.0
3 5.950 166. 6 172.6 178.5 184.5
4 7.934 222.1 230.1 238.0 246.0
5 9.917 277.7 287.6 297.5 307.4
6 11.90 333.2 345.1 357.0 368.9
4 13.88 388.8 402.6 416.5 430.4
8 15.87 444.3 460. 2 476.0 491.9
9 17.85 499.8 517.7 535.5 553. 4

Nore.—For a part of a month multiply discharge for one day by the number of days.

1,000,000 United States gallons per day equals 1.55 second-feet.

1,000,000 United States gallons equals 3.07 acre-feet.
1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per

minute; equals 646,317 gallons for one day.

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet, or 13.572 inches

deep.

1 second-foot for one year (365 days) equals 31,536,000 cubic feet.
1 second-foot for one year (365 days) equals 724 acre-feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day covers 1 square mile 0.3719 inch deep.

1 second-foot for one day equals 1.983 acre-feet.
1,000,000 cubic feet equals 22.95 acre-feet.
1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.
1 inch deep on 1 square mile equals 0.0737 second-foot per year.

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.
1 cubic foot equals 0.0283 cubic meter.

1 cubic foot equals 7.48 gallons.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.
103502°—19—wsp 485——2
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1 horsepower equals 76.0 kilogram-meters per second.
1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equals about 1 kilowatt.

To calculate water power quickly: Sec.-ft. Xfall in feet
11 =net horsepower on water

wheel realizing 80 per cent of theoretical power.

OFFICE METHODS OF COMPUTING AND STUDYING
DISCHARGE AND RUN=-OFF.

At the end of each year the field or base data for current-meter
gaging stations, consisting of water-stage record sheets, daily gage
heights, discharge measurements, and notes from observers’ books,
are assembled. The measurements are plotted on cross-section
paper, and rating curves are drawn wherever feasible. The rating
tables prepared from these curves are then applied to the tables of
daily gage heights to obtain the daily discharge, and from these
applications the tables of monthly discharge and run-off are computed.

Rating curves are drawn and studied with special reference to
the kinds of channels which they represent. The discharge measure-
ments for all classes of stations, when plotted with gage heights in feet
as ordinates and discharge in million gallons per day as abscissas,
define rating curves which are generally more or less parabolic
in form.

For every rating table the following assumptions are made for
the period of application of the table: (a) That the discharge is a
function of and increases gradually with the stage; (b) that the dis-
charge is the same whenever the stream is at a given stage, and
hence such changes in conditions of flow as may have occurred
during the period of application are either compensating or negli-
gible, except that the rating, as stated in the footnote to each table,
is not applicable for periods during which the channel was obstructed;
(¢) that the increased and decreased discharge due to change of slope
on rising and falling stages is either negligible or compensating.

As already stated, the gaging stations may be divided into several
classes, as indicated in the following paragraphs:

The stations of class 1 represent the most favorable conditions for
an accurate rating and are also the most economical to maintain.
The bed of the stream is usually composed of rock and is not subject
to the deposits of sediment and leose material. This class includes
also many stations located in a pool below which is a permanent
rocky riffle that controls the flow like a weir. Provided the control
is sufficiently high and close to the gage to prevent cut and fill at the
gaging point from materially affecting the slope of the water surface,
the gage height will, for all practical purposes, be a true index of the
discharge. Discharge measurements made at such stations usually
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plot within 2 or 3 per cent of the mean discharge curve, and the
rating developed from that curve represents a very high degree of
accuracy.

Class 2 comprises mainly stations on rough, mountainous streams
with steep slopes. The beds of such streams are, as a rule, com-
paratively permanent during low and medium stages, and when the
flow is sufficiently well defined by an adequate number of discharge
measurements before and after each flood the stations of this class
give nearly as good results as those of class 1. As it is seldom pos-
sible to make measurements covering the time of change at flood
stage, the assumption is often made that the curves before and after
the flood converged to a common point at the highest gage height
recorded during the flood. Hence the only uncertain period occurs
during the period of actual change in conditions of flow.

Class 3 includes those stations where the stream bed is of a shifting
character, or the controlling section below the gage frequently
changes, owing to cutting out by the current and the filling in of
sand, gravel, and-drift. Insome places in Hawaii changes are caused
by the growth of vegetation in the stream bed. No absolute rule
can be laid down for stations of this class. Each rating curve must
be constructed mainly from the measurements made in the current
year, the engineer being guided largely by the history of the station
and the following general law: If all measurements ever made at a
station of this class are plotted on cross-section paper they will define
a mean curve which may be called a standard curve. It has been
found in practice that if after a change caused by high stage a rela-
tively constant condition of flow occurs at medium and low stages,
all measurements made after the change will plot on a smooth curve
which is practically parallel to the standard curve with respect to
ordinates or gage heights. This law of the parallelism of rating curves
is the fundamental basis of all ratings and estimates at stations with
semipermanent and shifting channels. It is not absolutely correct,
but, with few exceptions, answers all the practical requirements of
estimates made at low and medium stages after a change at a high
stage. This law appears to hold equally true whether the change
occurs at the measuring section or at some controlling point below.
The change is, of course, fundamentally due to change in the channel
caused by cut or fill, or both, at or near the measuring section. For
all except small streams the changes in section usually occur at the
bottom. The following simple but typical examples illustrate this
law:

(@) If 0.5 foot of planking were to be nailed on the bottom of a
well-rated wooden flume of rectangular section there would result,
other conditions of flow being equal, new curves of discharge, area,
and velocity, each plotting 0.5 foot above the original curves when
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referred to the original gage. In other words, this condition would
be analogous to a uniform fill or cut in a river channel which either
reduces or increases all three values of discharge, area, and velocity
for any gage height. In practice, however, such ideal conditions
rarely exist.

() If a cut or fill occurs at the measuring section, there is a marked
tendency toward decrease or increase, respectively, of the velocity.
In other words, the velocity has a compensating effect, and if the
compensation is exact at all stages the discharge at a given stage
will be the same under both the new and the old conditions.

(¢) If change along the crest of a weir or rocky control is uniform,
the area curve will remain the same as before the change, and it can
be shown that here again the change in velocity curve is such that it
will produce a new discharge curve essentially parallel to the original
discharge curve with respect to their ordinates.

In actual practice, of course, such simple changes of section do not
oceur. The changes are complicated and lack uniformity, a cut at
one place being largely offset by a fill at another, and vice versa.
If these changes are very radical and involve large percentages of
the total area—as, for example, on small streams—there may result
a wide departure from the law of parallelism of rating curves. In
complicated changes of section the corresponding changes in velocity
which tend to produce a new parallel discharge curve may interfere
with each other materially, causing eddies, boils, backwater, and
radical changes in slope. In such extreme conditions, however, the
measuring section would more properly fall under class 4 and would
require very frequent measurements of discharge. Special stress is
laid on the fact that in the lack of other data to the contrary the
utilization of this law will yield the most accurate results.

At low or medium stages slight changes of an oscillating character

“are usually averaged by a mean curve drawn among them parallel
to the standard curve, and if the individual measurements do not
vary more than 5 per cent from the rating curve the results are con-
sidered excellent for stations of this class.

Class 4 comprises stations on streams that have soft, muddy, or
sandy beds. Good results can be obtained from such sections only
by frequent discharge measurements, the frequency ranging from a
measurement every two or three weeks to a measurement every day,
according to the rate of diurnal change in conditions of flow. These
measurements are plotted and a mean or standard curve drawn
among them. It is assumed that the rating curve is different for
every day of the year and that the curves are parallel to the standard
curve with respect to their ordinates. On the day of a measure-
ment the rating curve for that day passes through that measurement.
For days between successive measurements it is assumed that the
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rate of change is uniform, and hence the ratings for the intervening
days are equally spaced between the ratings passing through the two
measurements. This method must be modified or abandoned alto-
gether under special conditions. Personal judgment and a knowl-
edge of the conditions involved can alone dictate the course then to
be pursued.

After the computations have been completed they are entered in
tables and carefully studied and intercompared to eliminate or
account for all gross errors so far as possible. Missing data are
filled in, so far as feasible, by means of comparison with records for
adjacent streams. The attempt is made to complete records for years
or periods of discharge, thus eliminating fragmentary and disjointed
records. Full notes accompanying such estimates follow the daily
and monthly discharge tables.

EXPLANATION OF TABLES.

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

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

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

The discharge-measurement table gives the results of the discharge
measurements made during the year, including the date, name of
hydrographer, gage height, and discharge in second-feet and million
- gallons per day.
~ The table of daily discharge gives the discharge in million gallons
per day corresponding to the observed gage height as determined
from the rating table, the number of significant figures used varying
with the size of the discharge.

In the table of monthly discharge the column headed “ Maximum "
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is the
mean for the day, it does not indicate correctly the stage when the
water surface was at crest height and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise in the column of “Minimum” the quantity given is the mean



22 SURFACE WATER SUPPLY OF HAWAII, 1917-18.

flow for the day when the mean gage height was lowest. The
columns headed ‘“Mean’’ give the average flow in million gallons per
day and in cubic feet per second during the month. The “Total in
million gallons” and “Total in acre-feet”” given in the columns under
these heads are computed from the mean discharge in million gallons
per day.

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

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

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

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

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

and published.
DIVISION OF WORK.

The data were collected and prepared for publication under the
direction of C. T. Bailey, acting district engineer, Honolulu, Hawaii,
by James E. Stewart, office engineer, W. V. Hardy, R. D. Klise,
H. A. R. Austin, W. C. Woodward, J. B. Mann, A. H. Wong, E. E.

'Goo, John Kaheaku, and Earl Smith. The manuscript has been pre- -

pared by James E. Stewart and reviewed by C. T. Bailey.
GAGING STATIONS MAINTAINED IN HAWAII.

The following list comprises the gaging stations maintained in
Hawaii by the United States Geological Survey and cooperative
parties. The stations are arranged by stream basins and appear in
systematic order for the several islands, tributaries of main streams
being indicated by indention. The dates show the years or parts
of years for which records are available. A dash following the date
indicates that the station was being maintained June 30, 1918.
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KAUAI ISLAND.

Waimea River near Waimea, 1910—
Poomau River:
Kawaikoi Stream near Waimea, 1909-1917.
Waiakoali Stream near Waimea, 1909-1912.
Mohihi Stream near Waimea, 1909-1912.
Waiahulu Stream near Waimea, 1916—
Koaie Stream near Waimea, 1916—
Waialae River near Waimea, 1910-1916.
Waialae River at elevation 800 feet, near Waimea, 1916-
Kekaha ditch at Camp No. 1, near Waimea, 1910-1915, 1917-
Kekaha ditch at lume No. 3, near Waimea, 1910-1912.
Kekaha ditch at flume No. 4, near Waimea, 1916-17.
Kekaha ditch at siphon near Waimea, 1910-1912.
Kekaha ditch at tunnel No. 12, near Waimea, 1910-1914.
Kekaha ditch below tunnel No. 12, near Waimea, 1916
Waimea ditch near Waimea, 1911-1913, 1916-
Kamenehune ditch near Waimea, 1911-
Makaweli River near Waimea, 1911-1917.
Halekua Stream near Waimea, 1912-13.
Olokele River near Waimea, 1915-1917.
Olokele ditch at tunnel No. 12, near Makaweli, 1904-1917.
Olokele ditch at weir, near Makaweli, 1912-1917.
Poowaiomahaihai ditch near Waimea, 1911-1913.
Hanapepe River above Hanapepe Falls, near Eleele, 1911-12.
Hanapepe River at Koula, near Eleele, 1910-1916, 1917-
Hiloa ditch near Eleele, 1911-1915.
East Branch Hanapepe River below Hanapepe Falls, near Eleele, 1911-12.
Hanapepe ditch at Hanapepe Falls, near Eleele, 1911-1915.
Hanapepe ditch at Koula, near Eleele, 1910—
Hanapepe ditch at weir near Hanapepe, 1910-1917.
Manuahi Stream near Eleele, 1917—
Huleia River near Lihue, 1912-1915.
Hanamaulu River at Kapaia, near Lihue, 1911-1914.
Wailua River:
South Fork of Wailua River at siphon near Lihue, 1910-11.
South Fork of Wailua River near Lihue, 1911
Hanamaulu ditch near Lihue, 1910—
Lihue ditch near Lihue, 1910-
North Fork of Wailua River near Lihue, 1910-1914.
North Fork of Wailua River at elevation 650 feet near Lihue, 1914—
Kanaha ditch near Lihue, 1910—
East Branch of North Fork of Wailua River near Lihue, 1912-
Uhau Iole Stream at elevation 750 feet, near Lihue, 1912.
Keahua Stream at elevation 750 feet, near Lihue, 1912.
Kawi Stream at elevation 750 feet, near Lihue, 1912.
Konohiki Stream at Makakualele weir (mauka) near Kapaa, 1911-1913.
Kaehulua Stream at Kuhinoa (mule stable) weir, near Kapaa, 1911-1913.
South Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-12.
North Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-1913.
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Kapaa River near Kealia, 1910-

Akulikuli Spring near Kealia, 1911-1913.

Kapahi ditch near Kealia, 1909-

Tunnel ditch at Kapahi, near Kapaa, 1909-1911.

Kapaa ditch at Kapahi, near Kapaa, 1909-1911.

Pipe ditch at Kapahi, near Kapaa, 1909-1911.
Kealia Stream:

Kaneha ditch near Kealia, 1909-1913.

Anahola River at elevation 1, 140 feet near Kealia, 1912.

Anahola River near Kealia, 1910, 1912—

Anahola River at Kiokala dam, near Kealia, 1910-1912.
Anahola ditch above Kaneha reservoir, near Kealia, 1914-
Anahola ditch at Kiokala, near Kealia, 1909-1914.
Anahola ditch at Makai weir, near Kealia, 1909-1911.

Kalihiwai River near Hanalei, 1914

Kalihiwai River near Kilauea, 1912-1914.

Hanalei River at elevation 625 feet, near Hanalei, 1914—

Hanalei River near Hanalei, 1911-

China ditch near Hanalei, 19131—
Kuna ditch near Hanalei, 1912-13, 1916—

Lumahai River near Hanalei, 1914-1917.

Lumahai River near Wainiha, 1912.

Waioli Stream near Hanalei, 1914—

Wainiha River near Hanalei, 1914-1917.

Wainiha River, East Channel, near Wainiha, 1912-1916.

Wainiha River, West Channel, near Wainiha, 1911-1916.
Wainiha, canal at intake, near Wainiha, 1910-1916.
Wainiha canal at tunnel No. 18, near Wainiha, 1911.
Wainiha canal at tailrace, near Wainiha, 1911.

OAHU ISLAND.

Kalihi Stream near Honolulu, 1913-
Nuuanu Stream at Laukaha weir in upper Nuuanu Valley, near Honolulu, 1903,
1910-1913. -
Nuuanu Stream below Reservoir No. 2 wasteway, near Honolulu, 1913
Nuuanu Stream at Kuakini Street, near Honolulu, 1911-12.
Lulumaha ditch at upper Nuuanu reservoir, near Honolulu, 1911-1913.
Maole ditch, mauka station, near Honolulu, 1917—
Maole ditch, makai station, near Honolulu, 1917-
Pauoa Stream at upper Pauoa Valley, near Honolulu, 1911-1913.
Kahuawai Spring, near Honolulu, 1912-1914.
Manoa Stream at upper Manoa Valley, near Honolulu, 1910-1913.
Manoa Stream at College of Hawaii, near Honolulu, 1909—
West Branch of Manoa Stream near Honolulu, 1913-
East Branch of Manoa Stream near Honolulu, 1913-
East Manoa ditch near Honolulu, 1915-16, 1918-
Palolo Stream:
Pukele Stream at Mahoe springs, near Honolulu, 1912-13.
Waiomao Stream at upper Palolo Valley, near Honolulu, 1911-1913.
Waiomao Stream above Pukele, near Honolulu, 1911-12.
Waimanalo ditch below main reservoir, near Waimanalo, 1912-13.
Pump ditch near Waimanalo, 1912.
Makawao ditch near Kailua, 1912-1916.
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Kailua Stream near Kailua, 1912-1916.
Wong Leong’s ditch near Kailua, 1912-1916.
Makawao Stream near Kailua, 1912-1916.
Makawao Spring near Kailua, 1914-19186.

Kaimi Stream near Kailua, 1912-1916.

Main spring near Kailua, 1914-1916.

Kamakalepo Stream near Kailua, 1912-1916.

Pohakea Stream near Kailua, 1912-1914.

Kahanaiki Stream in Kailua Valley ,near Kailua, 1912.
Kahanaiki Stream near Kailua, 1914-1916.

South Branch of Kahanaiki Stream near Kailua, 1913-14.

North Branch of Kahanaiki Stream near Kailua, 1913-14.

Kahanaiki ditch in Kailua Valley, near Kailua, 1912-13.
Kaneohe Stream near Kaneohe, 1914-1916.

Young Mau ditch near Kaneohe, 1914-1916.

Ahlo ditch near Kaneohe, 1914-1916.

Hooleinaiwa Stream near Kaneohe, 1914-1916.

Piho Stream near Kaneohe, 1914-1916.

Kuou Stream near Kaneohe, 1914-1916.

Kuou ditch near Kaneohe, 1914-1916.

Luluku Stream near Kaneohe, 1914-1916.

North Luluku ditch near Kaneohe, 1914-1916.
Kawa Stream near Kaneohe, 1914-1916.
Heeia Stream:

Wing Wo Tai ditch near Heeia, 1914-1916.

Hop Tuck ditch near Heeia, 1914-1916.

Lee ditch near Heeia, 1914-1916.

Haiku Stream near Heeia, 1914—

Reservoir ditch near Heeia, 1914-1916.
Waipio ditch near Heeia, 1914-1916.

Iolekaa Stream near Heeia, 1914-1916.

Waiahole Stream below power house near Waiahole, 1915.
Waiahole Stream near Waiahole, 1911-1916.
Waiahole Stream at Waiahole, near Waikane, 1911-12.

Waihi Stream near Waikane, 1911.

Halona Stream near Waikane, 1911.

Waianu Stream near Waikane, 1911.

Waikane Stream near Waikane, 1911-12.
Kahana Stream near Kahana, 1914-1917.

East Branch of Kahana Stream near Kahana, 1914-1917.
Punaluu Stream at elevation 539 feet, near Punaluu, 1915-1918.
Punaluu Stream at elevation 250 feet, near Punaluu, 1914-1918.
Punaluu Stream near Hauula, 1906-7.

Waihoi Stream near Punaluu, 1915-1917.

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

Kaipapau Stream near Hauula, 1906-7.

Koloa Stream near Laie, 1914—

Wailele Stream near Laie, 1914

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

East Branch of Malaekahana Stream near Kahuka, 1914-1918.
Middle Branch of Malackahana Stream near Kahuka, 1914-1918.
Kaukonahua Stream:

North Fork of Kaukonahua Stream near Wahiawa, 1911.

Right Branch of North Fork of Kaukonahua Stream near Wahiawa, 1913
Left Branch of North Fork of Kaukonahua Stream near Wahiawa, 1913—
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Kaukonahua Stream—Continued.
South Fork of Kaukonahua Stream above United States Army reservoir, near
Wahiawa, 1911, 1913-1917.
United States Army ditch at reservoir, near Wahiawa, 1914-15.
South Fork of Kaukonahua Stream below United States Army reservoir near
Wahiawa, 1914-1917.
Wahiawa, reservoir ditch near Wahiawa, 1910-11.

MAUI ISLAND.
WEST MAUI.

Tao Stream near Wailuku, 1910-1915.
Maniania ditch near Wailuku, 1909-1913.
Waiehu Stream:
South Waiehu Stream near Wailuku, 1910-1917.
South Waiehu ditch near Wailuku, 1912-1915.

North Waiehu Stream near Wailuku, 1912-1917.

North Waiehu ditch near Wailuku, 1910-11, 1916-17.
Waihee Stream near Waihee, 1910-1912, 1913-1917.

Waihee canal near Waihee, 1910-1912.

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

Spreckels ditch near Waihee, 1910-1913.

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

Honokahau Stream near Honokahau, 1913.

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

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

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

Honolua Stream near Honokahau, 1913-1917.

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

Honokawai ditch near Lahaina, 1912-1917.

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

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

Lahainaluna weir No. 1 near Lahaina, 1901.

Lahainaluna weir No. 2 near Lahaina, 1901.

Lahainaluna ditch near Lahaina, 1913-14.

Kauaula Stream near Lahaina, 1912; 1913-1917.
Kauaula Stream at weir No. 3, near Lahaina, 1901.

Kauaula ditch near Lahaina, 1911-1917.

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

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

Olowalu Stream near Olowalu, 1913-1916.
Olowalu ditch near Olowalu, 1911-
Ukumehame Stream near Olowalu, 1911-12; 1913-
Waikapu Stream near Waikapu, 1910-1917.
Palolo (Everett) ditch near Waikapu, 1910-1917.
South Side Waikapu ditch near Waikapu, 1910-1917.



GAGING STATIONS MAINTAINED IN HAWAIL

EAST MAUL
Koolau ditch region:
Hanawi Stream near Nahiku, 1914-15.
West Kopiliula Stream near Keanae, 1914-1917.
East Wailuaiki Stream near Keanae, 1913-1917.
West Wailuaiki Stream near Keanae, 1914-1917.
East Wailuanui Stream near Keanae, 1914-1917.
West Wailuanui Stream near Keanae, 1913—1917.
Koodau ditch near Keanae, 1910-1912, 1917—
Koolau ditch at Alo division weir, near Huelo, 1908-1911.
Spreckles ditch region:
Honomanu Stream near Keanae, 1913-
Haipuaena Stream near Huelo, 1910-
Puohakamoa Stream near Huelo, 1910~
" Alo Stream near Huelo, 1910-
Waikamoi Stream, near Huelo, 1910-
Oopuola Stream, near Huelo, 1910-1915.
Spreckels ditch at station No. 1, near Huelo, 1910-1913.
Spreckels ditch at station No. 2, near Huelo, 1911-1913.
Spreckels ditch at station No. 3, near Huelo, 1910-1913.
Spreckels ditch at station No. 4, near Huelo, 1910-1913.
Spreckels ditch at station No. 5, near Huelo, 1911-1913.
Spreckels ditch at station No. 6, near Huelo, 1911-1913.
Spreckels ditch below Kaaiea gulch, near Huelo, 1917-
Spreckels ditch at station No. 7, near Huelo, 1911-1912.
Spreckels ditch at station No. 8, near Huelo, 1911-1913.
Center ditch region:
Manuel Luis ditch at Puohakamoa gulch, near Huelo, 1917-
Center ditch at Waikamoi, near Huelo, 1918—
Center ditch, near Huelo, 1910-1912.
Hamakua ditch region:
Nailiilihaele Stream, near Huelo, 1910-1912; 1913-1918.
Kailua Stream, near Huelo, 1910-1912; 1913-1918.
Oanui Stream, near Huelo, 1910-11; 1913-1916.
Hoolawaliilii Stream, near Huelo, 1911—
Hoolawanui Stream, near Huelo, 1911-
Honopou Stream, near Huelo, 1910-
Halehaku Stream at dam, near Huelo, 1910-11.
Halehaku Stream weir, near Huelo, 1910-1912.
Opana Stream, near Huelo, 1910-1912.
Opana ditch, near Huelo, 1910-1912. ;
New Hamakua ditch at Nailiilihaele weir, near Huelo, 1910-1912.
New Hamakua ditch at Halehaku weir, near Huelo, 1910
New Hamakua ditch at station No. 1, near Huelo, 1912.
New Hamakua ditch at station No. 2, near Huelo, 1912.
New Hamakua ditch at station No. 3, near Huelo, 1912.
New Hamakua ditch at station No. 4, near Huelo, 1912,
New Hamakua ditch at station No. 5, near Huelo, 1912.
New Hamakua ditch at Honopou, near Huelo, 1918
Old Hamakua ditch at Honopou, near Huelo, 1918—
Old Hamakua (Kauhikoa) ditch at Opana weir, near Huelo, 1910
Kaluanui ditch at Puuomalei, near Hamakuapoko, 1910-1912.
Lowrie ditch at Opana weir, near Huelo, 1910-
Haiku ditch at Peahi weir, near Huelo, 1910~
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MOLOKAT ISLAND.
Halawa Stream, near Halawa, 1917-

HAWAII ISLAND.
Hilo group:
81 stations at elevation 2,700 feet, in forest back of Hilo, 1911-1913.
Wailuku River, near Hilo, 1911-1913, 1918-
Hilo Boarding School ditch, near Hilo, 1918-
Honolii River at Kaiwiki, near Hilo, 1911-1913.
Honolii ditch at Kaiwiki, near Hilo, 1911.
Kawainui River at Kawainui, near Pepeekeo, 1911-12,
4 stations at Piithonua, near Hilo, 1912.
Hamakua group:
Waipio River below Koiawe, near Waipio, 1911-12.
Waipio River below Waima, near Waipio, 1911-12.
Waipio River at elevation 360 feet, near Waipio, 1901-2.
New Hamakua ditch at Waima Stream, near Waipio, 1912,
Lower Hamakua ditch at main weir, near Kukuihaele, 1910-
Upper Hamakua ditch at Puualala and reservoir No. 3 weirs, near Kukui-
haele, 1913-
Kawainui Branch of Waipio River, near Waipio, 1911-12.
Kawainui Stream at elevation 2,120 feet, near Waipio, 1901-2.
Kawainui Stream at elevation 1,435 feet, near Waipio, 1901-2.
Kawainui Stream at elevation 775 feet, near Waipio, 1901-2.
Branch No. 3 of Kawainui Stream at elevation 1,700 feet, near Waipio,
1901-2.
Branch No. 2 of Kawainui Stream at elevation 1,405 feet, near Waipio,
1901-2.
Branch No. 1 of Kawainui Stream at elevation 1,380 feet, near Waipio,
1901-2.
Alakahi Stream at elevation 1,200 feet, near Waipio, 1901-2.
Alakahi Stream at elevation 730 feet, near Waipio, 1901-2.
Koiawe Stream at elevation 610 feet, near Waipio, 1901-2.
Waima Stream at elevation 790 feet, near Waipio, 1901-2.
Waima Stream at elevation 385 feet, near Waipio, 1901-2.
Kohala group: 5
Honokane Stream—
East Branch of Honokane Stream at elevation 1,300 feet, near Honokane, 1901.
East Branch of Honokane Stream at elevation 770 feet, near Honokane, 1901.
West Branch of Honokane Stream at elevation 1,370 feet, near Honokane,
1901. /
West Branch of Honokane Stream at elevation 775 feet, near Honokane, 1901.
Kohala ditch above Honokane gulch, near Kohala, 1908-
Kohala ditch at Awini weir, near Kohala, 1907-1917.
Kohala ditch at Niulii weir, near Kohala, 1907-1917.
Kehena ditch at Honokane mauka, near North Kohala, 1912-13,
Kehena ditch, near Kohala, 1917-
Kau group: .
Waiohinu Springs, mauka station, near Naalehu, 1917
Waiohinu Springs, makai station, near Naalehu, 1917-
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GAGING=-STATION RECORDS.

ISLAND OF KAUAI
WAIMEA RIVER NEAR WAIMEA, KAUAL

Locarion.—250 feet above ford, about 2 miles north of Waimea.

REcorDS AvAILABLE.—July 9, 1910, to June 30, 1918.

Gage.—Vertical and inclined staff installed October 5, 1911, read by A. B. Black-
stadt. July 9, 1910, to October 4, 1911, staff gage about a mile downstream.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND coNTROL.—One channel at all stages; straight for 500 feet above and
below gage; banks high; bed of stream sandy. Control composed of sand,
gravel, and boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.6 feet at 4.30
p. m. October 16 (discharge, 4,700 million gallons per day, or 7,280 second-feet);
minimum stage recorded, 4.35 feet September 12 and 13, October 10 and 12
(discharge, 1.5 million gallons per day, or 2.3 second-feet).

1910-1918: Maximum stage recorded, 18.8 feet at 4.30 p. m. January 25, 1916
(discharge, computed from extension of the rating curve, about 10,700 million
gallons per day, or 16,600 second-feet); channel practically dry at times, as all
water diverted above.

Diversions.—Large number of diversions above station.

RecuraTION.—By diversions.

UrinizatioN.—All water passing this station is wasted, as none is diverted below.

Accuracy.—Stage-discharge relation not permanent. Rating curves well defined
July 1 to October 15 and October 16 to June 30, but date of change of stage-dis-
charge relation uncertain. Gage read to hundredths twice daily. Records
good, except those for October to January, which are fair.

Discharge measurements of Waimea River near Waimea, Kauai, during the year ending
June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
Dat hG‘ et Dat hG?g}?l;
ate. eig) a1 ate. eig! g
(feet). | Secona- | Million (feet). | Second- | Mijtion
feet. | 88°0DS feet. s
per day. per day.
4.80 11.7 7.6 || Mar. 13... 7.50 775 501
7.00 516 333 6.03 147 95
6.60 304 196 5.20 38 25
5.34 47 31
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Daily discharge, in million gallons, of Waimea River near Waimea, Kauai, for the year
ending June 30, 1918.

Day. July. | Aug. | Sept.

2.5

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

1.5

1.5

2.0

3.0

85| 21 5.0

38 56 14

46 94 62

46 8.5 51

68 7.0 12

56 6.0 4.0

56 5.0 2.5

8.5 5.0 2.0

30 5.0 2.5

68 6.0 2.5

56 5.0 3.0

24 5.0 34

24 3.0 38

14 4.0| 18

12 3.0| 18
12 3.0

Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
5.0 7.0 56 14 47 172
5.0 32 23 12 110
7.0 | 382 18 12 74 | 1,080
6.0 84 10 12 79 900
7.0| 26 10 10 79 825
6.0 43 29 10 312 700
7.0 23 125 12 400 312
7.0 20 103 103 36 184
2.5| 18 79 79 96 133
1.5 14 69 74 125 | 1,320
2.0 10 74 84 142 | 1,490
1.5 14 69 79 151 550

21 6.0 74 79 452
46 5.0 43| 103 84| 312
5.0 5.0 40 133 74 348
1,080 5.0 23 60 277
277 3.0 16 26 600 259
90 3.0 18 14 900 210
43 3.0 14 | 1,520 330 210
29 3.0 10 365 172 125
23 10 23 117 | 1,050 84
51 18 32 110 312 79
56 6.0 16 90 142 69
51 5.0 14 69 110 69
51 10 16 510 74
51 32 365 90 64
8.5 | 172 79 600 90 51
7.0 4 317 510 330 43
7.0| 36 43 e L e S 36
7.0 60 23 242 46 L. 32

- s A 16 b 7.5 O ok 125

Apr. | May. | June.
151 91 40
225 74 56
184 74 14
142 110 10
125 125 8.5
162 79 6.0
210 69 6.0
172 133 5.0
142 64 5.0
259 51 7.0
151 51 23
103 133 18
103 96 29
117 43 23
117 43 51
103 36 60

84 36 40

3,950 64 16

1,880 47| 36
900 36 56
510 29 23
435 23 60
259 36 43
184 23 40
133 40 40
133 23 14
172 43 40
142 117 23

90 96 16
84 32 12
....... 1 =

Monthly discharge of Waimea River near Waimea, Kauai, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
A Second- | yillion
feet I Acre-feet.
7 B (mean) gallons.
Maximum. | Minimum.| Mean. i
Ry S e . e e 352 8.5 44.3 68.5 1,370 4,210
Apast. Lo oo 94 3.0 18.0 27.8 559 1,710
September 62 1.5 9.96 15.4 299 917
ctober.tiilae . s 1,080 1.5 63.8 98.7 1,980 6,070
November 382 3.0 38.2 59.1 1,150 3,520
December............ 125 10 42.4 65.6 1,310 4,030
JanuArY.....cceenee.n 1,520 10 197 305 6,120 18,700
Februsry-.-otc.oic. 1,050 36 219 339 6,130 18,800
T o S 1,490 32 345 534 10,700 32,800
vty | IR O e et 3,950 84 381 589 11,400 35,100
T PO A 133 23 62.6 96.9 1,940 5,
L R IR R I 5.0 27.4 42.4 8 2,520
PHO JOREL i e ot o s nrn st 3,950 1.5 120 186 43,800 134,000
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WAIAHULU STREAM NEAR WAIMEA, KAUAIL

Locarion.—In Waimea Canyon, half a mile above confluence with Koaie Stream,
12 miles north of Waimea.

Recorps AvArLABLE.—February 25 to October 21, 1916; October 25, 1917, to June 30,
1918.

Gage.—Stevens water-stage recorder installed October 25, 1917, to replace original
Gurley printing water-stage recorder destroyed by flood of December 18, 1916.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 200 feet above and
below gage; banks high. Control composed of large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.71 feet at
12.45 p. m., April 18 (discharge, computed from extension of rating curve, 1,200
million gallons per day, or 1,860 second-feet); minimum stage recorded, 2.6 feet
October 25 and 26 and January 10 (discharge, 24 million gallons per day, or
37 second-feet).

1915-1918: Flood December 18, 1916, reached a stage of about 15 feet (dis-
charge not estimated); minimum stage recorded, 1.8 feet October 3 and 4, 1916
(discharge, 13 million gallons per day, or 20 second-feet?!). ®

Diversions.—None.

REegurATION.—None.

UrmuizarioN.—For irrigation of sugar cane, rice, and taro, and for power and domestic
supply.

Accuracy.—Stage-discharge relation changed by flood of April 10-11. Rating
curves applicable as follows: October 25 to April 10, well defined below 100
million gallons per day and poorly defined above that point; April 11 to June 30,
fairly well defined below 65 million gallons per day and poorly defined above
that point. Operation of water-stage recorder satisfactory. Records good for
low and medium stages, but poor for high stages.

Discharge measurements of Waiahwlu Stream near Waimea, Kauar, during the year ending
; June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
§ hGa et 5 hGa e
Date. eig] i ate. eight -

(feet). | Second- | Million (feet). | Second- é‘g‘ﬁhm

feet. & feet. s

per day. per day.
0 24 1641 Jan. 3. 2.56 35 23
2.73 22 14 || Feb. 16.... 3.20 97 63
2.88 32 21 || Mar. 28. 3.11 89 57
3.59 152 I8l -NaY e So s P bl Lo 3.08 70 45
3.32 109 7o | B TR S e T 3.39 99 64
2.99 70 45 TR 5. o Bl o 3.056 61 39

2.81 52 34

1 Published as 26 second-feet in Water-Supply Paper 465.
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Daily discharge, in million gallons, of Waiahulu Stream near Waimea, Kauai, for the
year ending June 30, 1918.

Day. Oct.

Jan. Feb.

Apr. | May. | June.
46 76 36
74 67

181 67 33
285 81 30
275 67 28
100 48 28
79 45 28
79 72 26
181 48 26
715 52 33
630 67 42
325 140 39
162 81 45
126 59 33
102 52 30
92 52 39
86 52 45
568 56 33
430 52 45
335 48 81
267 45 86
212 45 67
162 56 72
133 48 45
120 59 42
114 45 39
133 45 45
97 48 45
86 56 42
76 59 42
........ Rl

Monthly discharge of Waiahulw Stream near Waimea, Kauar, for the year ending June 30,

1918.
Discharge. Total run-off.
Month. Million gallons per day.
Million
gallons. Acre-feet,
Minimum. | Mean.
BIRIPIOT 0481 . .- oo 24 26.0 182 559
AR CERRR AT SUR S 28 57.4 1,720 5,280
Bhor datrar. ol L ool 33 52.0 1,610 4,950
k1 R U RES R R R 24 102 3,170 9,700
Fh o S CERERIEREE R R R i 61 130 3, 63 11, 200
b 55 4 S I SRR S B R 53 117 3,610 11, 100
ATl e st s L 46 209 6,270 19, 200
. e B R R N e T 42 59.0 1,830 5,610
SRersts o foan ot U ie Sl 26 41.9 1, 260 3,
TR 1 e el LRI e B L ARl e B SR L M ey W 23,300 71,500

EKOAIE STREAM NEAR WAIMEA, KAUAIL

Locarion.—About one-third of a mile above confluence with Waiahulu Stream,

12 miles north of Waimea.

RECORDS AVATLABLE.—July 19, 1916, to June 30, 1918; record fragmentary.
Gage.—Gurley printing water-stage recorder.

DISCHARGE MEASUREMENTS.—Made by wading or from cable.

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

EXTREMES OF DISCHARGE.—1915-1918: Maximum stage recorded, 7.0 feet (staff gage
reading) at 10 a. m. and 2 p. m. October 16, 1917 (discharge, approximately 700
million gallons per day, or 1,080 second-feet); minimum stage recorded, 1.45 feet
June 30, 1918 (discharge, 0.3 million gallons per day, or 0.5 second-feet).
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Diversion.—None.

REecuraTioN.—None.

Uriuizarion.—Irrigation of sugar cane, rice, and taro and for power development and
domestic supply.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined applicable as follows: July 1 to September 21; October 7 to January 26
and February 19 to June 30; January 27 to February 18. Operation of water-
stage recorder satisfactory except September 22 to October 19. Staff gage read-
ings October 7-19. Records fair.

Discharge measurements of Koaie Stream near Waimea, Kauai, during the year ending
June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
Dat: hGaglft D hGaglft
ate. eig] ; ate. eig] .
(fect). | Second- gg‘llllggl; (feet). | Second- g{}})‘r’l’;

eet. | per day. feet. | Ser day.
2.35 30 19 2.13 23 15
2.15 25 16 2.42 56 36
2.98 112 72 2.48 55 35
2.57 62 40 2.38 44 28
2.35 44 29 2.84 94 61

Daily discharge, in million gallons, of Koate Stream near Waimea, Kauat, for the year ending
June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
16.2 [ 16.2 14.0| 30 27 43 24| 27 4.0
16.2 | 16.2 9.0 24 27 74 30| 27 2.2
33 18.5 7.5] 18.5| 24 79 94 1.5

18.5 7.5| 18.5| 21.2| 99 162 | 43 2.2
27 18.5 12.2| 18.5| 27 84 114 | 33 4.0
21.2 ] 16.2 . 12.2 | 16.2 79 50 | 30 1.5
24 21.2| 14.0| 16.2| 14.0| 18.5| 16.2 | 24 36 33| 30 1.0
24 21.2| 14.0| 16.2| 18.5| 12.2| 36 43 27 30| 46 .5
79 18.5| 14.0| 16.2| 14.0| 21.2| 24 46 24 43 | 27 1.0
40 18.5| 14.0| 16,2 | 16.2 | 14.0| 16.2 | 24 24 220 | 24 3.0
30 18.5| 14.0| 16.2| 14.0| 12.2| 16.2| 89 114 235 | 24 1.5
27 14.0( 16.2| 14.0 9.0 | 43 50 70 138 | 50 1.0
21.2 | 43 18.5 | 21.2| 14.0| 27 21.2| 58 58 99 | 40 18.5
18.5| 62 24 21.2| 14.0| 10.5 43 70 70| 24 12.2
18.5( 30 24 18.5| 14.0 7.5 | 30 27 50 46 | 18.5 12.2
18.5| 43 528 14.0 40| 14 54 66 36| 21.2 12.2
33 33 18.5 | 109 12.2 4.0 10.5 58 33| 33 10.5
27 24 24 36 12.2 3.0 12.2| 150 33 169 | 30 4.0
24 21.2| 21.2( 27 12.2 5.0 | 114 27 150 | 21.2 2.2
18.5 | 21.2| 12.2| 21.2| 12.2 9.0 | 66 54 21.2 104 | 14.0 9.0
1 SRR e 16.2 | 18.5| 10.5| 18.5| 16.2| 16.2 | 40 89 21.2 84 9.0 27
e RO 18.5| 16.2| 9.0] 50 58 16.2 66| 9.0 12.2
p 1Ay BN 21.2 | 12.2 2.2 66 12.2 54 7.5 4.0
7 R M 21.2 | 12.2 3.0| 30 30 14.0 33| 14.0 3.0
24l 61400 40| 24 24 18.5 40 9.0 3.0
. A T PR e 24 B85 L ansenat 385 6] FE 50| 84 21.2| 14.0 36 6.2 1.0
o 3854 16.2 | 58 62 156 2.2 | 12.2 40 | 12.2 10.5
16, Bt 16.2 | 24 70 84 46 21.2 36| 18.5 7.5
3 11 2 AAERRY. 16.2 | 14.0| 36 B ioses 36 30 | 50 1.0
10:24:5 5550 16.2 | 24 27 DN o e 36 27| 36 .3
162 tosnaes A0 e b 27 At e ol BE et (A Y

Nore.—No ugage-height record Sept. 22 to Oct. 6; discharge estimated from flow of Waialae River near
‘Waimea as follows: Sept. 22-26, 10 million gallons per day; Sept. 27-30, 25 million gallons per day; Oct. 1-6,
20 million gallons per day.

103502°—19—wsp 485——3
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Monthly discharge of Koaie Stream near Waimea, Kauai, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
Second- -
feet Million Acre-feet.
: e (mean) gallons.
Maximum. | Minimum. | Mean. ¥
B I L RS  d eb e (o R S 79 16.2 25.3 39.1 783 2,410
August..... e e o e et 62 16.2 23.4 36.2 725 2,230
September. o e e P T e 16.9 26.1 508 1,560
October.... A L e 528 16.2 38.6 59.7 1,200 3,670
November. . ST L e 62 12.2 19.0 29.4 570 1,750
December. . PR e B 2 e 70 2.2 15.5 24.0 481 1,480
- 156 10.5 42.0 65.0 1,300 4,000
150 21.2 48.2 74.6 1,350 4,140
114 12.2 44.0 68.1 1,360 4,190
235 24 77.5 120 2,330 7,140
50 6.2 25.1 38.8 7 2,390
27 .3 57.9 89.6 174 533
528 .3 3L.7 49.0 11, 600 35,500

WAIALAE RIVER AT ELEVATION 800 FEET, NEAR WAIMEA, KAUAIL

Location.—Half a mile above confluence with Waimea River and 10 miles north of
Waimea.

RECORDS AVAILABLE.—December 31, 1915, to June 30, 1918.

GaceE.—Gurley printing water-stage recorder.

Di1scHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND coNTROL.—One channel at all stages; straight in vicinity of gage; banks
steep and high. Control composed of boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.47 feet at 6.30
a. m. April 11 (discharge, 670 million gallons per day, or 1,040 second-feet);
minimum stage recorded, 0.9 foot September 4-12 (discharge, 4.0 million gallons
per day, or 6.2 second-feet).

Maximum stage recorded, 6.55 feet at 10.30 p. m. December 18, 1916 (discharge
not estimated); minimum stage recorded, 1.1 feet June 27-30 (discharge, 4.0
million gallons per day, or 6.2 second-feet).

Diversions.—None.

REecuraTioN.—None.

UrmuizatioNn.—Irrigation of sugar cane, rice, and taro, and for domestic supply.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined, applicable as follows: July 1 to October 16, and March 12 to April 11;
October 17 to January 19; January 20 to March 11, and April 12 to June 30.
Operation of water-stage recorder satisfactory. Records fair.

Discharge measurements of Waialae River at elevation 800 feet, near Waimea, Kauai,
during the year ending June 30, 1918.

[Made by W. V. Hardy.}

Discharge. Discharge.
Gage e
Date. hefg%lt oHie Date. height T

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

feet. | Ballons R s

per day. per day.
Aug. 10. o5 1.05 9.7 6.3 || Feb. 14. 1.42 39 25
Oct. 19 = 1.30 26 17 Mar. 27 1. 36 24 16
2 45 1.10 16. 4 11 May 2.. 1.28 29 18
1.06 13.3 8.6 || June 26. 1.20 22 14

1.52 37 24
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Daily discharge, in million gallons, of Waialae River at elevation 800 feet, near Waimea,
Kauaz, for the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
b 7.5 .5 4.8 5.5 7.5] 15 10 32 50 10 19 12
S e 7.5 6.5 4.8 8.8 12 10 8.8 29 128 15 19 10
D EA R 19 7.5 4.8 8.8| 65 .5 7.5 26 76 50 17 10
4 Tk ey 38 %5 4.0| 10 21 7.5 7.5 24 121 88 21 8.8
A B e 15 8.8 4.0 8.8| 19 17 7.5 24 82 50 21 8.8
LR S 10 7.5 4.0 6.5 15 21 %D 60 82 19 17 8.8
i BT KT 12 10 4.0 6.5| 10 19 12 26 46 13 21 8.8
| F e Ve O 12 10 4.0 55| 12 13 21 21 35 13 26 7.5
TR 76 6.5 4.0 4.8 10 35 13 35 32 32 17 7.5

10550 L syt 24 5.6 4.0 4.8 12 26 8.8 26 35 196 15 7.5
bR 17 5.5 4.0 4.8] 12 24 8.8 35 230 256 13 Th
AN sl e 13 21 4.0 5.5 7.5| 26 21 42 94 114 21 7.5
| R R 10 26 6.5| 13 6.5 | 32 12 46 65 128 21 15
! 1 P Sk 10 38 10 i 6.5 19 42 29 94 55 15 15
AR L e R 8.8 12 10 10 6.5| 15 21 19 50 32 13 17
LN T, .51 19 10 221 6.51.12 13 70 88 29 12 19
1y (AR R 21 13 10 55 5.6 12 10 82 65 38 19 13
a8 15 8.81 19 24 5.5 8.81°13 221 32 440 19 10
1L N RN 12 7.5| 15 17 5.5 8.8 | 188 82 24 256 13 10
U AR 8.8 6.5 7.5 13 6.5 8.8| 70 65 19 212 12 17
- RO 7.5 5.5 5.5 13 7.5] 12 35 196 26 121 12 24
B e b irh 00 5.5 55| 13 8.8 10 46 70 19 70 12 13
DR e 7.5 7.5 4.8 19 6.5 7.5| 60 82 17 50 12 12
e 6.5| 12 4.8 13 5.5 7.5 29 35 19 42 10 17
C RS NS 8.8 7.5 4.8 10 .51 10 32 32 19 35 10 12
e A 12 6.5 6.5 8.8| 19 15 150 17 32 13 8.8
TR oty o ZEE 30 8.8 5.5 24 8.8| 60 70 164 15 29 46 24
PR SO Ty 8.8 55| 15 75| 26 42 76 15 26 21 13
) e N B 7.5 4.8 12 7.5] 19 17 70 15 24 50 8.8
o SRR E L i 7.5 4.8 5 7.5| 26 13 65 15 21 29 7.5
;11 e B S [ oot 7.5 doRUINLT, S 8B s 12 38 11 e &l P

Monthly discliarge of Waialae River at elevation 800 feet, near Waimea, Kauaz, for the year
ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallon: e
T Second- | ypirion
feet 1 Acre-feet.
y (mean), | 8allons.
Maximum. | Minimum.| Mean. 3
76 6.5 14.0 21.7 434 1,330
38 4.8 9.82 15.2 304 934
24 4.0 7.63 11.8 229 702
221 4.8 18.3 28.3 567 1,740
65 5.5 14.6 22.6 438 1,340
70 7.5 17.9 27.7 553 1,7
188 7.8 40.9 63.3 1,270 3,890
221 19 54.4 84.2 1,520 4,670
230 12 52.8 81.7 1,640 5,
440 10 83.2 129 2,500 7,660
50 10 18.7 28.9 581 1,780
24 7.5 12.0 18.6 361 1,100
440 4.0 28.5 - 4.1 10, 400 31,900

EEKAHA DITCH AT CAMP NO. 1, NEAR WAIMEA, KAUAIL

Location.—800 feet below intake and 85 feet below Kekaha Sugar Co.’s weir, 8 miles
by trail, north of Waimea.

REcorps AvamaBLE.—October 26, 1917, to June 30, 1918. Staff at Flume No. 4,
1 mile below intake, February 25, 1916, to August 2, 1917; weir, 85 feet above
present site, November 8, 1907, to June 30, 1915.

Gace.—Vertical staff, read by Manuel Arruda.

DiscHARGE MEASUREMENTS.—Made from upper end of covered section of ditch.
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CHANNEL AND coNTROL.—Ditch about 9 feet wide cut in soft lava rock; straight for
100 feet above and below gage. Control is concrete-lined section of ditch and
probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.40 feet at 8.30
a. m., March 27 (discharge, 63 million gallons per day, or 99 second-feet); water
occasionally shut off. :

1907-1918: Maximum stage recorded, 294 inches on weir, April, 1910 (dis-
charge, 66 million gallons per day, or 102 second-feet); water occasionally shut off.

Diversions.—Ditch diverts part of flow of Waimea River.

RecuraTioN.—By head gate.

Urmuizarion.—For irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation permanent. Rating curves well defined for
both stations. Gage read to hundredths twice daily. Records good for all
stages.

Discharge measurements of Kekaha ditch at camp No. 1, near Waimea, Kouai, during
the year ending June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
Dat howt Dat Beent

ALe: o1g Million gl oL Million

(feet). Sefgg?d- gallons, (feet). Sefggltld- gallons
g per day. ¥ per day.
R0 e 2.94 82 o | 0y e e 3.40 98 63
) LT 2.82 77 50-May. " 2.5 o oag.e 3.20 89 58
Hehraldl " n s 3.34 98 B3l June 26,50 o iiseen 3.10 87 56

Daily discharge, in million gallons, of Kekaha ditch at camp No. 1, near Waimea, Kauai,
Jor the year ending June 30, 1918.

Day. July. | Aug. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June.
45 45 42 62 53 29 54 62 54 25
46 44 62 59 51 41 54 62 59| 24
[ 4 PNt ] 62 53 46 41 54 62 61 56
{74 i o 62 50 49 52 62 62 26 54
7 (e 62 57 51 52 59 62 52 53
BB Dea g 62 45 45 62 54 62 52 53
53 1o = 62 62 46 62 54 27 53 52
i el 62 62 53 62 54 62 53 52
L) 62 24 52 62 54 62 53 52
{1 MR 62 30 52 62 54 62 54 59
(X 61 30 49 62 42 61 58 60
B Sk 51 48 52 62 41 59 60 60
2 B 45 52 52 62 41 59 60 60
-3 DT 43 52 52 62 41 59 60 60
% i R R 42 52 52 62 41 59 60 60
B0 1. st 42 52 62 51 35 59 60 60
S0l 41 52 56 41 30 59 60 60
1, B e R, 41 50 53 52 41 59 60 60

[ RPN R 39 48 51 46 41 38 60 60

(7 ey 40 50 41 41 41 19 60 60

[1F (S 62 51 52 41 41 19 60 60
L R 62 52 52 41 41 23 60 60
1 ML AT 50 51 62 35 41 27 60 60
5 Rt 52 49 62 48 41 34 60 60
B3l s 59 38 45 54 41 40 60 60
i e e 44 54 52 30 54 62 41 60 59
- 44 62 52 29 54 62 17 60 59
(L e 43 62 52 29 54 62 22 60 60
1o RN 40 62 52 29 62 52 59 57
45 |....... 31 62 52 % 62 52 57 53
45 kg b A 52 {72l PR s 80 [oikls is

NorE.—No record at either flume No. 4 or camp No. 1 Aug. 3 to Oct. 25,
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Monthly discharge of Kekaha ditch at can}p No. 1, near Waimea, Kauai, for the year end-
w

wng June 30, 1918.
Discharge. Total run-off.
4 illion gallon: day.
Month Million gallons per day Shonnd il
== feet Acre-feet.
(mean) gallons.
Maximum. | Minimum.| Mean. 3
fo 10 o) e SRS SR Y (L SO 62 45 53.1 82.2 1,490 4,560
October 26-31 - 44 31 39.7 61. 4 238 731
November. ...... 62 39 54.4 84.2 1,630 5,010
December. ....... 62 24 49.8 il | 1,540 4,740
January.......... 62 18 46.6 72.1 1,440 4,430
February........ 62 29 51.7 80.0 1,450 4,440
AreRY. 3 62 30 49.2 76.1 1,520 4,
ADRE . rE 62 17 48.1 74.4 1,440 4,430
May.. ..l a0 61 26 571 88.3 1,770 5,430
b7 R R R PR . T S 60 24 55.6 86.0 1,670 5,120

KEKAHA DITCH BELOW TUNNEL NO. 12, NEAR WAIMEA, EAUAI!

LocaTioN.—About 7% miles below intake, 2 miles by trail from Waimea, and half a
mile below diversion for Waimea domestic supply.

RECORDS AvAILABLE.—April 17, 1908, to June 30, 1914, and July 20, 1916, to June
30, 1918.

Gage.—Vertical staff.

DiscaHArRGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Channel cut in lava rock; fairly straight in vicinity of
gage. Control is old wooden weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.54 feet at 8
a. m. March 5 and April 13 (discharge 49 million gallons per day, or 76 second-
feet); minimum, water shut off occasionally.

1916-18. Maximum stage recorded, 3.6 feet December 1, 1916 (discharge,
50 million gallons per day, or 76 second-feet); minimum, water shut off occasion-
ally.

Diversrons.—Small amount is diverted above station for domestic supply and occa-
sionally for irrigation of rice and taro.

RecuraTion.—By head gates.

Urtnization.—Irrigation of sugar cane, rice, and taro, and for domestic supply.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to hundredths once daily. Records excellent.

Discharge measuremenis of Kekaha ditch below tunnel No. 12, near Waimea, Kauas,
during the year ending June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
O Dat Bl
ate.  heig ¢ ate. eig Lt
(fect). | Second- s (foet). | Second- | Jiicn

eet. | per day. eel. | Ser day.

3.12 64 41 3.40 71 46

3.47 72 47 3.26 69 44

3.36 71 46 3.12 65 42

1 Published as “ Kekaha ditch at Weir below tunnel No. 12, near Waimea, Kauai,” in Water-Supply
Paper 318, and as ‘“ Kekaha ditch at tunnel No. 12, near Waimea, Kauai,”” in Water-Supply Papers 336
and 430.
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Daily discharge, in million gallons, of Kekaha ditch below tunnel No. 12, near Waimea,
Kauai, for the year ending June 30, 1918.

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

37 36 29 31 32 43 38 18 45 41 34 39

40 36 30 29 32 42 38 26 45 41 30

43 43 31 37 31 40 37 27 48 40 40 39

39 48 30 36 46 40 36 26 45 46 35 41

41 46 29 35 48 36 35 45 49 44 |....... 40

T RN TP 41 40 29 32 48 32 35 46 43 42 38 40
T el d A 37 46 30 32 46 43 34 45 L N et 39 39
e T 35 41 29 30 46 43 43 45 44 42 39 38
" AN s CRE 40 41 29 29 46 20 41 46 44 41 39 39
RE R N oY 39 38 29 28 46 28 39 45 47 44 39 41
42 29 26 46 28 37 45 27 48 41 41

45 29 28 43 30 41 45 34 48 43 41

40 34 29 37 35 39 45 37 49 45 41

48 38 46 35 35 37 45 32 47 46 41

48 45 44 35 38 41 45 32 45 46 41

46 45 45 34 35 39 45 36 45 46 40

46 38 28 32 35 41 36 26 45 45 40

41 45 28 32 37 39 36 26 37 45 40

40 48 36 32 35 41 44 34 48 46 38

37 40 48 32 35 41 35 31 16 45 40

34 32 36 48 37 38 34 30 16 44 38

32 31 36 48 39 44 35 31 16 44 35

32 29 6 42 36 48 32 31 16 45 36

37 29 6 36 35 47 32 32 16 41 38

39 29 6 47 36 46 39 Btk 3 oin 46 37

36 80 a2 46 38 34 39 32 29 45 37

32 41 36 47 45 39 41 39 29 41 35

31 39 34 46 41 20 41 R SRR 41 37

31 46 34 44 39 P (AR 39 37 41 35

30 45 34 44 38 b 41 37 39 35

=1 § PRECOES S SERREEES 38 1 At A% Noaseien LRSS S

NoTE.—No flow on days for which

discharge is not given.

Monthly discharge of Kekaha ditch below tunnel No. 12, near Waimea, Kauat, forthe

year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
S‘}%‘é’gd’ Million | Acre-
(mean) gallons. feet.
Maximum.| Minimum. | Mean. 3

July (29 days) = 43 33 38.9 60.2 1,130 3,460
August....... 48 30 39.1 60.5 1,210 3,720
September-. .. .. 48 29 34.6 53.5 1,040 3,190
October (3! 48 6 31.3 48.4 939 2,880
ovember. .... 48 31 40.9 63.3 1,230 3,770
December 45 20 36.5 56.5 1,130 3,470
January.. 48 18 37.1 57.4 1,150 3,530
February 46 18 38.7 59.9 1,080 3,330
March....... 49 26 37.3 57.7 1,160 3,550
April (27 days)- 49 16 37.4 57.9 1,010 3,100
AT (B0 ARYE) - -ttt amsaeae 46 34 41.8 64.7 1,250 3,850
JORS (2D UaYS). . . . oot e ca e 41 35 38.7 59.9 1,120 3,440
i 5 L7y AR DRI I < e W e, A O RS LX) Wt RS MR I 13, 500 41,300

WAIMEA DITCH NEAR WAIMEA, KAUAIL

Location.—1% miles below intake, at lower portal of tunnel No. 22, 2} miles north
of Waimea, and 1 mile below old station.
REecorps AvAILABLE.—November 4, 1911, to September 30, 1913, and February 28,

1916, to June 30, 1918,
GaGe.—Vertical staff.
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DiscHARGE MEASUREMENTS.—Made from foot plank 10 feet below gage.

CHANNEL AND coNTROL.—Clean channel about 4 feet wide in solid rock.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.30 feet at 8 a. m.
July 26 (discharge, 6.1 million gallons per day, or 9.5 second-feet); ditch occa-
sionally dry.

1916-1918: Maximum stage recorded, 1.3 feet June 20, 1916 (discharge, 7.0
million gallons per day, or 11 second-feet); ditch occasionally dry.

Diversrons.—Ditch diverts from Waimea River.

UriuizatioN.—Irrigation of sugar cane and domestic supply.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to half tenths twice daily. Records good.

Discharge measurements of Waimea ditch mear Waimea, Kauai, during the year ending
June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
Gage M e e e
Date. height a1s Date. height 1
(feet). | Second- | Million (feet). | Second- | Milion
feet. ga feet.
per day. per day.
0.80 4.3 2.8 0.55 2.1 1.3
<9 4.2 2.7 .84 4.5 2.9
- 2.2 1.5 .80 4.0 2.6

Daily discharge, in million gallons, of Waimea ditch near Waimea, Kauar, for the year
ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
4.4 4.7 3.3 4.7 2.7 3.6 2.7 2.7
3.0 3.3 3.3 4.7 3.6 3.3 2.4 2.6
4.4 3.3 3.3 5.0 5.4 2.7 2.4 2.1
5.4 2.4 3.3 5.0 4.0 3.0 3.3 2.1
L Sy TSR 3.3 4.7 2.7 3.3 3.6 2.1
4.0 3.0 v TR 3.6 3.0 2.7 27
3.6 2.7 Bl zacs 3.0 2.1 3.3 2.7
4.7 4.7 3.3 3.3 4.0 1.6 4.0 2.7
AT 3.6 3.0 3.6 4.7 2.1 2.4 2.7
4.0 3.0 3.0 3.6 4.0 1.6 3.0 3.3
40| 33| 30| 33| 47 1.4 3.0 3.6
40| 33| 33| 33| 27 L8 L 4.0 3.3
4.0 5.4 3.6 3.3 2.7 2.7 3.3 4.4
3.6 5.4 4.7 6471 27 2.7 2.7 4.7
40| 40| 50] 54| 27 2.4 3.3 4.7
3.3 4.0 A PR 4 it 5 2.4 4.7
4.7 4.0 Sy A SR 3.0 2.7 4.7
5.4 4.0 Sid Y5 o 2.7 2.7 4.7
5.4 4.4 {50 T P T 2.7 3.0 3.3
Eal 40} 40]...... 2.7 2.7 4.0
5.4 4.0 4.0 2.4 3.3 2.1 4.7
4.4 4.0 3.6 2.7 4.0 2.1 4.0
3.3 4.0 3.3 3.0 3.0 3.3 4.0
4.0 4.0 3.6 3.0 3.3 2.7 4.0
5.4 4.7 3.6 2.7 4.0 3.3 4.0
6.1 4.0 4.0 2.7 3.0 2.7 4.0
5.8 3.3 T e A 3.0 2.7 4.0
4.7 3.3 5.4 15§ 3.6 3.3 3.3
4.7 3.3 5.0 5 3.6 3.0 3.3
4.7 3.3 4.7 1.8 3.3 3.0 3.3
3.6 Bedul e sase E: Xy of SR A 245 el

Nore.—No flow on days for which discharge is not given.
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Monthly discharge of Waimea ditch near Waimea, Kauazi, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
pad Million | Acre-
gallons. eet.
Maximum. | Minimum. | Mean. | (T€81)

6.1 3.0 4.48 6.93 139 426
5.4 2.4 3.79 5. 86 114 349
5.4 3.0 3.98 6.16 120 366
5.4 B 3.50 5.42 80 247
e 5.4 2.7 3.38 5.23 101 311
December (30 A8YS) cccecuvncnuecnn-- 3.6 1.1 1.98 3.06 59 182
January (10days).-ccoeueecaeannnn.. 2.7 1.1 1.52 2.35 15 47
February (15 days)....ccceeceeeenn.. 3.0 15k 1.71 2. 65 26 79
March (18 days). ... ..oovvoeeanenns 3.6 7 1.99 3.08 36 110
April (13 days). e 4.0 .6 1.91 2.96 25 76
Ayt 4.0 2.1 2.72 4.21 84 259
June...... 4.7 2.1 3.55 5.49 106 327
b i s L I R e B P A e e 905 2,780

KAMENEHUNE DITCH NEAR WAIMEA, KAUAIL

LocaTion.—200 feet below wire suspension bridge across Waimea River, about 2
miles above Waimea; reached by wagon road up the right side of Waimea River.

REcorDs AvatLABLE.—October 9, 1911, to June 30, 1918.

Gage.—Vertical staff on right bank read by A. B. Blackstad.

DiscHARGE MEASUREMENTS.—Made from plank.

CHANNEL AND CONTROL.—Straight for 50 feet above and below gage; mud bottom.
Stage-discharge relation affected by growth of grass and weeds in channel ; current
sluggish.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.60 feet at 4 p. m.
May 27 (discharge, 3.8 million gallons per day, or 5.9 second-feet); minimum
stage recorded, 0.6 foot January 17 and 18, February 3-5 and 8-9 (discharge, 0.2
million gallons per day, or 0.3 second-feet).

1911-1918: Maximum stage recorded, 1.8 feet at 7.30 a. m. July 4, 1916 (dis-
charge, 5.5 million gallons per day, or 8.5 second-feet); ditch occasionally dry.

Diversions.—Diverts from Waimea River.

REecurLaTION.—By head gates.

Urinization.—Irrigation of rice and taro.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well de-
fined, applicable July 1 to May 24 and May 25 to June 30. Gage read to hun-
dredths twice daily. Records poor below and fair above 1 million gallons per day.

Discharge measurements of Kamenehune ditch near Waimea, Kauai, during the year
ending June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
Dat hG?ghet Dat hGE'igi?t
ate. eig| . ate. eig a1
(feet). | Second- M‘IIII‘OI: (feet). | Second- Mxlllhon
feet. S-S feet. SaL0np
per day. per day.
114 2.9 10 HMER 0L 1.29 3.9 2.5
.88 1.3 B | Ao 29 . Sk 1.00 1.9 1.2
0.82 0.95 0.6 MY QUL oo sl 1.27 4.5 2.9
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year ending June 30, 1918.

, in million gallons, of Kamenchune ditch near Waimea, Kauazi, for the

Duily discharge
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HANAPEPE RIVER AT KOULA, NEAR ELEELE, KAUAL

LocatioN.—Immediately below junction with Manuahi Stream, about 500 feet below
siphon at Koula, and 5 miles north of Eleele.

RECORDS AVAILABLE.—May 13, 1917, to June 30, 1918. August 18, 1910, to December
15, 1916, at old site half a mile above present gage.

Gace.—Vertical staff gage read by D. E. Horner. Friez water-stage recorder at old
site carried away by flood of December 18, 1916.

DiscHARGE MEASUREMENTS.—Made by wading at gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.0 feet at 9.10 a. m.
March 11 (discharge, 2,000 million gallons per day, or 3,090 second-feet); minimum
stage recorded, 0.6 foot May and June (discharge, 11 million gallons per day, or
17 second-feet).

1910-1918: Maximum stage at old station above inflow of Manuahi Stream
occurred December 18, 1916 (water-stage recorder and shelter carried away by
flood and stage not recorded). Minimum stage 0.95 foot December 30 and 31,
1913 (discharge, 7.1 million gallons per day, or 11 second-feet).

Diversions.—Hanapepe ditch and a small ditch for irrigation of rice divert part of
flow above station.

REecuraTION.—By diversions only. ]

UriLization.—Part of flow diverted for irrigation of sugar cane, rice, and taro.

Accuracy.—Stage-discharge relation not permanent, but a sufficient number of dis-
charge measurements were secured to define rating curves fairly well. Rating
curves applicable as follows: July 1 to January 19; January 20 to February 21;
February 22 to March 11, and March 12 to June 30. Gage read twice daily to
hundredths. Records fair for low and medium stages but may be considerably
in error for high and fluctuating stages.

Discharge measurements of Hanapepe River at Koula, near Eleele, Kauasi, during the year
ending June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
Dat heteht D s 3
ate. eig 114 ate. eig =

(feet). | Second- | Million (fcot). | Second. | Million
feet. SaUonS feet. EAL08S
per day. per day.
0.96 28 18 115 72 47
22 14 2.12 257 166
88 21 14 1.25 55 35
94 29 19 .69 23 15

87 24 16 1.03 62
152 87 56 1.22 88 57
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Daily discharge, in million gallons, of Hanapepe River at Koula, near Eleele, Kauat, for
the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June.
16 16 18 18 28 25 20 40 31 16 18 36
16 22 16 18 71 14 20 59 46 116 16 21
50 18 14 25 28 16 16 75 28 250 16 16
95 20 16 18 115 18 14 70 612 187 16
28 16 14 18 38 60 16 59 159 75 136 14
22 16 14 18 20 122 16 179 55 54 24 14
55 28 16 16 18 50 16 45 34 45 36 14
31 20 16 16 16 38 18 32 22 36 21 14

259 16 16 16 16 65 28 28 122 18 16 11
60 16 16 16 25 65 28 28 | 1,280 11C 14 11
122 25 16 14 14 46 28 136 | 1,610 280 40 11
46 101 16 60 14 65 16 70 700 136 59 130

25 31 89 22 14 42 25 28 150 64 11 32
25 159 25 14 22 18 270 | 1,230 64 16 54
136 50 16 71 14 20 16 123 123 40 32 21
46 34 25 50 14 16 20 179 86 | 1,260 36 18
25 20 22 38 14 16 | 1,190 98 70 7 21 14
22 18 16 38 14 16 104 54 187 18 36
25 18 18 60 16 16 75 780 50 116 16 28
22 16 16 89 14 14 64 108 45 104 14 14
20 16 16 55 14 14 45 65 40 92 14 18
20 42 16 20 20 14 24 55 75 70 21 45
25 22 16 16 14 20 24 42 28 59 28 18
20 20 20 25 101 28 59 16 18
20 16 55 16 136 193 18 54 150 40
18 16 60 16 42 38 21 45 24
34 16 31 16 28 38 18 24 750 16
18 16 20 20 50 31 18 18 110 14
20 g6 e R Pt 42 £ e (1 PRt

M'onthly discharge of Hanapepe River at Koula, near Eleele, Kauai, for the year ending
June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.

gl Second- | yrimion
feet Acre-feet.

i (mean) gallons.

Maximum. | Minimum. | Mean. ¢

259 16 44.4 68.7 1,380 4,220
159 16 32.8 50.7 1,020 3,120
89 14 22.7 35.1 681 2,090
14 59.0 91.3 1,830 5,610
136 14 3.7 49.0 950 2,920
193 14 40.5 62.7 1,250 3,850
1,190 14 99.7 154 3,090 9, 480
780 28 113 175 3,170 9,710
1,610 16 227 351 7,040 21, 600
1,260 16 173 268 5,180 15,900
750 11 62,7 97.0 1,940 5,960
320 11 40. 6 62.8 1,220 3,740
1,610 11 78.8 122 28,800 88,200

HANAPEPE DITCH AT KOULA, NEAR ELEELE, KAUAIL

Locarion.—At first flume below siphon at Koula, 4 miles below intake and 4 miles
north of Eleele.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1918.

Gace.—Vertical staff read by S. W. Holmer and D. E. Horner.

Di1scHARGE MEASUREMENTS.—Made in flume.

CHANNEL AND CONTROL.—Wooden flume; straight for 20 feet above and below gage;
some vegetable growth on bottom and sides of flume. Control fairly permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.20 feet at 7 a. m.
April 10 (discharge, 36 million gallons per day, or 56 second-feet); minimum
stage recorded, 0.4 foot October 25 and April 24 (discharge, 2.3 million gallons
per day, or 3.6 second-feet).

Maximum stage recorded during period of record, 4.97 feet November 30, 1913
(discharge, 67 million gallons per day, or 104 second-feet); ditch occasionally dry.

Diversions.—Diverts part of flow of Hanapepe River.

REecuraTioNn.—By head gates.

UriLizatioN.—For domestic supply and irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Gage read to hundredths once daily. Records fair, except those
for January and February, which are poor.

Discharge measurements of Hanapepe ditch at Koula, near Eleele, Kauai, during the year
ending June 30, 1918.

Discharge.
Dat Made b, hG?‘g}‘lat Milli
ate, ade by— eig’ y illion
(feet). Seigg?d gallons
¥ per day.
2. 64 43 28
2. 55 41 26
.74 8.3 5.3
1.09 13.7 8.8
2.30 23
2.38 26
1.34 17.6 11
3.09 54 35
2.10 27 17
2.62 40 26
3.06 51 33
3.03 51 33

a Measurement discredited by the other measurements made during year.

Daily discharge, in million gallons, of Hanapepe ditch at Koula, near Eleele, Kavaz, j:or
the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
e R e 34 33 32| 29 30 34 18 34 34| 32 32 34
- RENES AR 34 34 30| 34 12 34 22 13 34| 34 32 33
- TR el TR 34 33 29 | 34 12 30 22 14 34| 12 32 33
T e ey U8 34 33 32| 32 14 28 22 14 34 3.0 34 33
! B PR 34 32 28 | 34 16 30 22 14 35 3.0 34 33
B e st s 34 31 28| 31 34 34 22 18 35 3.0 34 32
y it S fest 34 34 28| 30 34 34 22 33 35 8.2 34 31
- SRS e 34 34 30| 30 32 7.8 24 30 35| 14 34 30
; SCIRRL hatstngs 34 32 28| 29 32 11 7.3 32 35| 34 33 29
M d Jiee 34 31 28| 27 31 8.2 6.4 28 24| 36 33 28
) TS SERRR N 34 34 27| 27 33 9.1 6.4 32 27| 35 33 29
B e 34 34 28| 27 33 82| 24 34 12 | 34 34 34
B i 34 34 30| 26 28 82| 24 33 14| 34 34 34
e iy e e 34 34 28| 27 28 82| 34 30 14| 34 33 34
D R e L 34 34 32| 34 28 82| 32 28 16 | 34 32 34
34 34 34| 33 27 8.2 28 29 20 | 34 34 34
34 34 30| 34 27 22 27 33 20 | 34 35 33
34 34 34 7.8 27 24 28 20 18 | 34 35
34 34 32| 12 26 26 30 14 20 | 34 34 32
34 34 28| 12 27 27 30 14 22 3.0 34 34
34 34 32| 18 26 26 6.4 16 23 3.0 34 34
34 33 28| 18 29 25 10 16 22 3.0 33 34
34 32 28 | 34 27 24 11 15 22 3.8 32 33
34 34 28 3.0| 27 24 28 15 22 2.3 32 34
34 34 28| 23| 32 23 27 15 34| 10 34 34
. Al ey, 34 34 32| 32 28 22 33 16 34 9.1 33 34
-7 PN 34 32 34 | 34 33 26 26 33 35| 10 34 34
- IR 34 31 34| 32 7.3| 13 26 34 35| 10 34 34
o AT e 34 31 34| 31 34 12 U e e 34| 11 34 33
SRS 34 30 33| 30 33 14 e PSS 4 34| 28 34 32
- MECPE T 34 I I 7 30N I 14 TR TS SN - ) BTSRRI St el

NotE.—No gage-height record May 31; discharge interpolated.
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Monthly discharge of Hanapepe ditch at Koula, near Elecle, Kauas, for the year ending
June 30, 1918.

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

34 34 34.0 52.6 1,050 3,230
34 30 33.0 51.1 1,020 3,140
34 27 30.2 46.7 907 2,780
34 2.3 26. 4 40.8 818 2,510
34 7.3 26.9 41.6 807 2,480
34 7.8 20.1 311 624 1,910
34 6.4 23.0 35.6 712 2,190
34 13 23.5 36.4 657 2,020
35 12 27.3 42.2 846 2,600
36 2.3 19.3 29.9 579 1,780
35 32 33.5 51.8 1,040 3,190
34 28 32.8 50.7 983 3,020
36 2.3 27.5 42.5 10, 000 30,800

MANUAHI STREAM AT KOULA, NEAR ELEELE, KAUAIL

Locatron.—100 feet above confluence with Hanapepe stream, at Koula, 5 miles north
of Eleele. ; %

REecorDs AvALABLE.—May 13, 1917, to June 30, 1918.

Gaee.—Vertical staff read by D. E. Horner.

DiscHARGE MEASUREMENTS.—Made by wading at gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and
below gage. Banks slope gently. Control composed of large boulders; fairly
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.60 feet at 5 p. m.
March 11 (discharge, 200 million gallons per day, or 310 second-feet); minimum
stage, 0.4 foot September 11 (discharge, 0.3 million gallons per day, or 0.45 second-
feet). :

Diversions.—No diversions before junction with Hanapepe River.

RecuraTION.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly.
well defined below 2 million gallons per day and well defined above that point,
Gage read to hundredths twice daily. Records fair. i

Discharge measurements of Manuahi Stream at Koula, near Eleele, Kauai, from May 13
1917, to June 30, 1918.

Discharge.
Dat Made b hG?gl(:t Milli
ate, ade by— 18! on
(feet). Seigg?d- gallons,
X per day.
0.49 2.1 1.4
.76 4.2 2.7
1.04 14.5 10.0
.95 8.3 5.3
.66 3.1 2.0
.58 2.5 1.6
.45 .75 5
.63 2.4 1.5
.55 1.6 1.0
.51 1.2 .8
.96 9.5 6.2
1.00 11.8 7.7
1.50 47 30
1.15 23 15
.63 2.8 1.8
.99 11.5 7.5
.72 3.8 2.5




i

llons, of Manuaht Stream at Koula, near Eleele, Kaua

Jrom May 13, 1917, to June 30, 1918.
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Daily discharge, in mill
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SOUTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAL

Locarion.—1 mile above Waiehu Falls and about 7 miles northeast of Lihue.

RECORDS AVAILABLE.—December 10, 1911, to June 30, 1918.

Gace.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from cable.

CHANNEL AND CONTROL.—One channel at all stages; straight for 600 feet above and
below station; right bank steep and high; left bank slopes gently. Control
composed of gravel and small boulders; somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.85 feet at 9.30
a. m. March 11 (discharge, 17,800 million gallons per day, or 27,600 second-feet);
minimum stage recorded, 2.5 feet January 5 and 7-12 (discharge, 12 million gallons
per day, ot 19 second-feet).

1911-1918: Maximum stage recorded during 1918; minimum stage recorded,
3.09 feet February 14 and 15, 1912 (discharge, 2.9 million gallons per day, or 4.5
second-feet).

Diversions.—Several diversions above station for irrigation and power development.

ReaguraTIiON.—By diversions above station.

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

Accuracy.—Stage discharge relation not permanent. Rating curves fairly well
defined and applicable July 1 to August 16, August 17 to March 11, and March 12
to June 30. Operation of water-stage recorder satisfactory except for short period
given in footnote to table of daily discharge. Records poor.

Discharge measurements of South Fork of Wailua River mear Lihue, Kauai, during the
year ending June 30, 1918.

[Made by W. V. Hardy.]

Discharge.
Dat: hG? %?t
ate. eig! a2
(feet). | Second- Mllllhon
foet gallons
7 per day.
2.74 40.7 26
3.89 184 119
3.53 129 83

Nore.—A discharge measurement published in Water Supply Paper 430 has been revised as follows:
lglde by J. dg Dort: June 22, 1914: Gage height, 8.20 feet; discharge, 2,930 second-feet, or 1,890 million
gallons per day.
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Daily discharge, in million gallons, of South Fork of Wailua River near Lihue, Kauaz,
Jor the year ending June 30, 1918.

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

8 | RN S e e 26 45 110 37 29 70 41 82 145 112 95
VI SRl o 26 50 60 55 65 60 29 76 154 385 84
B s s el 50 45 29 55 274 55 23 70 182 805 |. 79
L e b M 82 45 29 45 76 55 17 82 263 570 79
U R = 37 45 29 29 (i TR AR 12 88 516 285 84
Breils et 41 41 23 29 14 192 469 143 79
crigety ok O 50 76 23 29 12 102 252 100 79
(S e e 37 55 26 23 12 88 222 74
e sdiol el 212 55 23 17 12 102 296 106 69
(R R O 136 23 ilr 12 88 726 245 64
11 IR T 192 65 20 17 12 136 | 2, 540 590 84 64
1L Bleda St s e 82 136 20 23 12 136 | 2,100 335 100 136
115 SIS0 e 45 88 29 33 14 82 [ 1,890 430 79 188
Mool 41 182 29 60 163 65 610 298 64 130
ISR 41 370 127 45 29 65 650 188 59 95
160 - TR 37| 880 88 424 20 118 | 1,400 196 180125
| ot A 82 253 50 127 14 182 | 1,010 143 690 ] i ls
LTS TR Y 70 202 50 50 14 274 360 955 136 o
T9E st BT AT 2 45 154 163 41 88 154 180 730 100 - =itE. 2
2005 v 55 136 154 37 55 172 112 205 3 ) D
76 127 163 41 60 88 26 344 90 Pl JLh

65 118 154 76 33 88 23 308 i D7 G

60 127 154 110 26 76 29 172 84 64

274 154 55 37 76 26 145 74 79

70 182 154 45 37 76 45 172 84 74

65 154 182 50 118 82 274 296 69 79

60 127 88 37 202 127 182 172 118 100

60 118 60 33 102 127 172 212 95 84

55 118 50 33 110 88 3 LN Tatent TR 552 69

50 110 45 37 102 60 1l 245 64

45 0 LA R v A bl 50 s 6T 2] SRR 130 .. ...

Nore.—Water-stage recorder not oFerating and discharge estimated, Dec. 5-8, 55 million gallons per
day; Apr. 27 to May 4, 100 million gallons per day, and June 16-22, 80 million gallons per day. Discharge
interpolated Mar. 30, no record.

Monthly discharge of South Fork of Wailua River near Lihue, Kauai, for the year ending
June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.

Iy Second | willion
feet Acre-feet.

(mean) gallons.

Maximum. | Minimum.| Mean.

Jabyoist Savn. Je8 Lo b sl e 212 26 66.1 102 2,050 6, 290
L g R Gl 880 45 146 226 4,540 13,900
September......... 182 20 77.0 119 2,310 7,090
Ootober. . acii cnisr 424 17 56. 4 87.3 1, 750 5,370
November.......... 274 23 61.4 95.0 1,840 5,650
December. ........... 136 50 86.7 134 2, 690 8, 250
FORUArY oo oL - 274 12 57.2 88.5 1,770 5,440
February.....-..... i 344 65 149 231 4,180 12,800
Marcheolouee ittt 5 2,540 79 494 764 15,300 47,000
RDAIS s = 955 59 266 412 7,990 24, 500
A R I . 690 59 141 218 4,370 13,400
R A s e R (e 188 64 85.7 133 2,570 7,890
Fhopeart Al o) LB Ll i 2, 540 12 141 218 51,400 | 158,000

HANAMAULU DITCH NEAR LIHUE, KAUAIL

Locarron.—In flume 180 feet below point where Kauai Electric Co.’s power line
crosses South Fork of Wailua River, about 6 miles northwest of Lihue.

RECORDS AVAILABLE.—July 1, 1910, to June 30, 1918.

Gage.—Vertical staff read by S. Koike. New datum September 30, 1911.

DISCHARGE MEASUREMENTS.—Made in flume
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CHANNEL AND CONTROL.—Wooden flume; straight for 20 feet above and below gage.
Control is rock section at end of flume; probably permanent. i
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.66 feet at 8.10

a. m. October 16 (discharge, 27 million gallons per day, or 42 second-feet); ditch
dry December 6-11.
1910-1918: Maximum stage recorded, 2.80 feet August 6, 1913 (discharge,
36 million gallons per day, or 56 second-feet); ditch occasionally dry.
Diversions.—Ditch diverts part of flow of South Fork of Wailua River.
REeguraTION.—By head gates.
Uriuization.—For irrigation of sugar cane and for domestic supply.
Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined, applicable July 1 to April 2 and April 3 to June 30. Gage read to
hundredths once daily. Record fair.

Discharge measurements of Hanamaulu ditch near Lihue, Kauat, during the year ending
June 30, 1918.

[Made by W. V. Hardy.]

Discharge.
Dati hG?gl;at
ate. eig s

(feet). | Second- Mllllhon

Toet, gallons

i per day.

2.24 30 19

.92 5.5 3.5
.78 4.7 3.0

Daily discharge, in million gallons, of Hanamaulu ditch near Lihue, Kauas, for the year
ending June 30, 1918.

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

o 17 19 20| 19 19 21 17 9.4 8.2 2.9 3.6 20
2. 20 19 19| 20 22 20 17 9.4 8.2 5.2 14 20
3. 22 19 21| 20 12 19 17 8.8 7.6 82| 19 20
4. 25 20 21| 20 12 17 17 8.8 8.2 4.0 19 19
5. 21 19 20 [ 20 12 14 iy 8.8 8.8 3.2| 18 19
6. 22 19 20| 19 11 17 10 74 2.9 19 19
s 22 21 20| 19 18 17 8.2 Tl 2.6 19 19
8. 21 20 19| 19 18 18 8.2 6.6 2.3 101 19
9. 24 19 19| 19 18 17 8.2 6.6 2.3| 16 19
10. 22 19 19] 19 19 16 7.6 S 4.0 | 14 18
" 5 4 22 20 19| 19 < el oS 16 7.6 | 14 4.4 | 14 18
12, 20 22 191 19 19 5.6 18 8.2 2.9 4.4 | 17 22
13. 19 20 191 20 19 5.6 17 71 2.3 5.2 17 21
14. 18 22 20 19 4.8 5.6 24 1 1.2 5.2 16 20
15. 18 20 19] 19 19 5.2 17 1 1.4 5.2 14 20
20 14 19| 26 18 Tod b 17 A 3.9, 4.8 20 22

24 14 20| 19 18 6.6 18 7.3 1.0 4.4 12 19

20 1L 19| 18 18 6.1 18 7.6 .8 8.2 21 18

20 21 19| 18 17 82| 23 G 1 o 3.2 20 18

19 20 191 19 20 82| 19 ek 3.6 29| 23 19

19 20 20| 19 20 8.8 18 6.1 3.2 2.31 18 19

19 20 19( 19 19 8.8 18 5.2 1.7 2.0 21 19

19 21 19 88| 19 8.8 17 9.4 3.6 1.71 20 19

18 20 19| 19 21 8.8 19 10 3.6 1.71 20 22

20 19 19] 19 20 82| 19 9.4 3.2 3.6 | 22 20

19 19 19| 20 22 8.2 4.0 9.4 3.2 3.6 | 19 20

19 19 19| 19 22 9.4 2.9 9.4 3.2 3.6 21 19

17 20 21| 19 21 8.8 3.6 10 2.9 3.6 20 19

19 20 19| 20 22 17 10 ey 2.9 3.2 12 19

20 20 19| 20 20 17 : 11 Ay P AT 2.9 3.2| 21 22

19 1 R i B SRS 18 [ e T BBt 3 Dok Rl =i

Nore.—Ditch dry Dec. 6-11.
103502° —19—wsp 485—4



50 SURFACE WATER SUPPLY OF HAWAII, 1917-18,

Monthly discharge of Hanamaulw ditch near Lihue, Kauat, for the year ending June, 30,

1918.
Discharge. Total run-off.
Month. Million gallon: X
) W gty pet ey Second- Milli
feet gailolgg Acre-feet.
Maximum. | Minimum.| Mean, | (T2€a0)
FUIY. - csctnrnaosot e el g b Liat Al 25 17 20.1 31.1 624 1,910
August. .. LAk 22 11 19.2 29.7 596 1, 830
September. 21 19 19.4 30.0 583 1,790
October. 26 8.8 19.1 29.6 592 1, 820
November. 22 4.8 18.0 27.8 539 1,660
December (25 days) . 21 5.2 10.8 16.7 271 829
24 2.9 15.7 24.3 488 1,490
10 5.2 8.19 12.7 229

14 & 0 4.46 6.90 138 424
8.2 g7 3.80 5.88 114 350
23 3.6 1.7 27.4 548 1,680

June.. 22 18 19.6 30.3 587 1
U r RS S S B (IR R Rl s TR i e E B e IR 5,310 16,300

LIHUE DITCH NEAR LIHUE, KAUAL x

Location.—Half a mile below intake and 6 miles northwest of Lihue.

RECORDS AVAILABLE.—August 1, 1917, to June 30, 1918. July 1, 1910, to April 30,
1917, at old site 1 mile below present gage.

Gace.—Vertical staff read by S. Koike.

DiscHARGE MEASUREMENTS.—Made in flume at gage.

CHANNEL AND cONTROL.—Wooden flume 50 feet long. Ditch enters a long tunnel 20
feet below gage. Control not well defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.58 feet at 8.40
a. m. October 16 (discharge, 10.2 million gallons per day, or 15.8 second-feet);
ditch occasionally dry.

1910-1918: Maximum stage recorded, 1.6 feet at old site, April, May, and
June, 1916 (discharge, 14 million gallons per day, or 22 second-feet); ditch
occasionally dry.

Drverstons.—Ditch diverts part of flow of South Fork of Wailua River.

REeguLaTION.—By headgates.

UrmuizatioN.—For irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly well
defined between 6 and 10 million gallons per day. Gage read to hundredths once
daily. Record fair.

The following discharge measurement was made by W. V. Hardy:
September 2, 1917: Gage height, 1.28 feet; discharge, 10.9 second-feet, or 7 million
gallons per day.
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June 30, 1918.

Daily discharge, in million gallons, of Lihue ditch near Lihue, Kauat, for the year ending
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52 SURFACE WATER SUPPLY OF HAWAII, 1917-18.

NORTH FORK OF WAILUA RIVER AT ELEVATION 650 FEET, NEAR LIHUE, KAUAI

LocaTion.—2 miles above intake of Kanaha ditch and 10 miles northwest of Lihue.

RECORDS AVAILABLE.—September 21, 1914, to June 30, 1918. Records available for
old station at elevation 500 feet, August 1 to October 28, 1910, and December 28,
1910, to September 25, 1914.

GacE.—Stevens water-stage recorder.

DiscHARGE 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 stage recorded during year, 7.78 feet at 10.45
p. m., March 12 (discharge, 1,700 million gallons per day, or 2,640 second-feet);
minimum stage recorded, 1.25 feet January 10, 11, and 17 (discharge, 19 million
gallons per day, or 29 second-feet).

1914-1918: Maximum stage recorded, 9.5 feet at 6.30 p. m. September 26, 1914
(discharge, computed from extension of rating curve, approximately 2,200 mil-
lion gallons per day, or 3,400 second-feet); minimum stage recorded, 1.3 feet
April, 1916 (discharge, 13 million gallons per day, or 20 second-feet).

Diversions.—None.

RecuraTioN.—None.

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder unsatisfactory at times. Records fair
when water-stage recorder was operating.

Discharge measurements of North Fork of Wailua River at elevation 650 feet, near Lihue
Kauai, during the year ending June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
]JGa et Dat: hG t
Date. eig| e ate. eig! ian

(feet). | Second- Mllllhon (feet). | Second- Mlllh‘m

feet. e foet. | gallons

per day. per day.
o R S SR SRR 1.56 47 ShAlADPE L9 st ool 3.12 355 230
WLl 1.47 41 26 1 L B A 3.90 636 411
.7 SO R 1.33 32 21 L e . 3.40 434 280
A pralgomads . seat 2.39 166 07 ) Junel. oosoctanaas 1.77 75 49
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Daily diasharge in million gallons of North Fork of Wailua River at elevation 650 feet,
near Lihue, Kauai, for the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | June.
28 28 30 23 38 23 42 88
28 28 25 |. 42 32 21 38 49
49 25 25 72 30 21 35 94
56 28 25 38 28 21 32 56
32 25 23 46 32 21 46 158
35 25 23 28 32 28 21 88 200 77 49
42 32 23 25 30 32 21 46 142 56 46
35 23 23 23 35 28 21 38 77 52 46
120 23 23 21 30 38 21 72 82 88 42
60 21 21 21 42 30 19 46 94 128 42
106 28 21 21 30 30 19 56 270 94 42
49 49 25 23 28 30 25 68 730 158 56
38 38 28 32 28 38 23 56 550 218 106
38 77 30 28 28 35 42 52 565 135 94
32 77 46 23 25 32 60 38 182 100 49
32 191 35 150 25 28
56 56 52 23 30
46 42 52 35 23 25
32 35 32 30 23 25
30 32 28 28 28 25
32 30 30 38 42 25
30 28 28 42 28 23
30 30 28 56 23 23
30 82 30 30 28 23
32 38 30 32 25 23
30 32| 42 60 23
28 28 |. 28 77 28
46 28 |. 28 46 35
30 32 |. 25 49 25
30 28 |. 25 60 23
30 v AN | 23

Note.—No gage height record Sept. 26 to Oct. 4 and Apr. 23 to June 5. Discharge estimated at 28 mil-
lion gallons per day Sept. 26 to Oct. 4.

Monthly discharge of North Fork of Wailua River at elevation 650 feet, near Lihue, Kauat,

Jor the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
Second- -4
feet élg‘d})‘gg Acre-feet.
Maximum, | Minimum. | Mean, | (mean).

B i e R e e A 120 28 41.7 64.5 1,290 3,970
SR e AR R RS b U 191 21 40.9 63.3 1,270 3,890
Beemiber, ). 4 o L 56 21 29.3 45.3 880 2,700
October.... R e e B 150 21 33.9 52.5 1,050 3,230
i g, 3 TN RN IR 8. 83 S 77 23 36.3 56.2 1,090 3,340
T T AR OIS S 38 23 28.6 44.3 888 2,720
ey e R SRR SR e 88 19 32.4 50.1 1,000 3,080
DRUEY - 5 - o2 o v smia s Bnrnnain 150 32 60. 7 93.9 1,700 5,220
1SR e SRR e BN b 730 35 151 234 4,680 14,400
MRS 3ot oD N 565 38 138 214 3,040 9,320
[T R P TR SR T 106 32 46.7 72.3 1,170 3,580

EANAHA DITCH NEAR LIHUE, KAUAIL

LocaTioN.—500 feet above point where Kauai Electric Co.’s power line crosses ditch,
and about 9 miles north of Lihue.

RECORDS AVAILABLE.—August 6, 1910, to June 30, 1918.

Gage.—Vertical staff. New datum May 28, 1913. Read by S. Koike.

DiscHARGE MEASUREMENTS.—Made in wooden flume at gage.
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CHANNEL AND CONTROL.—(age in rectangular wooden flume; straight for 30 feet above
and 10 feet below gage. Control composed of soft lava rock; fairly permanent
between times of cleaning ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.56 feet at 10.20
a. m. October 16 (discharge, 20 million gallons per day, or 31 second-feet); no
flow March 19-22.

1910-1918: Maximum stage recorded, 2.6 feet July 24-26, 1913 (discharge, 22
million gallons per day, or 34 second-feet); ditch occasionally dry.

Drversions.—Ditch diverts part of flow of North Fork of Wailua River.

REeauraTION.—By head gates.

Uriuization.—For irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined and applicable July 1 to October 16 and October 17 to June 30. Gage
read to hundredths once daily. Records fair.

Discharge measurements of Kanaha ditch near Lihue, Kauai, during the year ending
June 30, 1918.

[Made by W. V. Hardy.]

Discharge. ‘ Discharge.
Date. 18] a1 ate. eig] b

(feet). | Second- élfull;gn (feet). | Second- | Million

feet. 8 feet. | gallons

per day. per day.
Ang 280, Lo S 1.93 25 16 HPADE, 80000 sk L 0.67 7.6 4.9
Bepti gl s oo AT 2.06 27 I8 dledume 7. .. s el ot 1.88 23 14.7

MOV B3 s 2L, 2.12 25 16

Daily discharge, in million gallons, of Kanaha ditch near Lihue, Kauai, for the year ending
June 30, 1918.

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

) s SRR 14.3| 15.2| 17.0| 17.9| 17.0]| 17.9| 10.6 9:1 6.0 6.7 7.5 15.8
[ RSN 14.3| 16.1| 16.1| 18.4| 18.7| 17.4| 10.6 9.1 6.0 71 7.1 15.4
e R e 17.0| 16.6 | 17.4| 18.8| 17.9| 17.0| 13.0 9.4 5.6 9.1 9.8 14.2
[ e A 17.9| 19.7| 18.4| 18.8| 17.4| 17.0| 13.0 9.1 6.4 67| w110 15.4
B s er e 16.1| 16.6| 17.0| 18.8| 17.0| 17.9| 13.0 9.4 6.7 6.4| 11.4 15.4
(e S St 14.3| 16.1| 17.0| 18.8| 17.0| 17.0| 14.6 | 10.6 6.0 6.4 9.8 15.0
@oil ol st il 15.6| 19.2| 17.9| 18.8| 17.0| 17.9| 13.4 9.4 5.6 6.0) 12.2 14.6
(- o R T 16.1| 25.6| 18.4| 17.9| 17.0| 17.0| 13.8 9.4 5.6 6.0 11.4 15.4
v VR 19.7| 16.1| 18.4( 17.9| 17.0| 17.0| 12.2 9.8] 5.2 6.0 12.6 15.0
) (RS G R 18,4} 16.1| 16.1| 17.4] 17.0| 17.0| 12.6 9.4 5.2 6.7 12.2 15.0
Jdecat e s e oy 19.2| 17.0| 17.4| 17.9| 16.6| 16.2| 12.2 9.8 4.0 6.7 | 12.6 14.6
b AR R il 170 19.2| 17.9| 19.2| 16.2| 14.2| 15.0 9.8 3.7 711 14.2 16.2
S ok e T 170 17.9| 17.9| 19.2| 15.8| 14.2| 13.8 9.4 3.3 6.7| 13.4 15.4
3 E a1 16.1] 17.0| 18.8| 18.8| 15.4| 13.8| 16.6 9:1 3.7 6.4 13.0 15.4
) R [t 15.2| 18.8| 19.7| 18.4| 17.0| 13.4| 13.0 9.1 3.7 6.0| 13.0 16.2
) 1R S 16.6 | 17.9| 18.8| 22.0| 16.2| 13.4| 14.2 9.1 3.7 6.0 14.2 16.2
gl o L5 e 20.2 .41 179 17.0] 16.6 | 12.6| 12.2 9.4 2.9 6.0| 15.0 14.6
7 AT S5 17.0| 17.0( 17.9| 16.2] 15.8| 12.2| 13.8 9.4 2.9 7.1] 13.8 14.6
: - (PG St 17.0| 15.6 | 17.4| 17.0| 16.2| 11.8| 15.8 9,440, ... 5.2| 13.0 16.2
.............. 16.6 | 17.4| 19,7 | 17.0| 17.0| 11.4| 15.4 93N ] a2 158 16.2
L 16,11 17.4| 19.2) 17.4| 17.9) 11.4| 14.6 LR B R 52| 14.2 15.4
CpEle S L 15.6 | 17.0| 19.2| 17.4 11.4| 14.6 SRSl ) 5.2| 13.0 15.8
C i AS SE dee 15.2| 17.0| 18.8| 17.9| 16.6| 10.6 | 13.8 8.3 2.9 7.1] 13.8 15.8
) e P 16.6 | 19.2| 18.4| 16.2| 18.7| 10.6| 13.8 7.9 2.9 6.7| 14.6 16.2
I e 17,9 | 18.4| 17.9| 15.4| 18.3| 10.6 | 14.2 8.3 2.6 8.3 | 15.4 16.2
17.0| 17.4| 17.0| 15.8| 18.7{ 10.2] 15.8 7.5 7.5 8.3| 14.2 16.2

16.1| 17.4| 19.7| 15.0| 18.7| 11.4| 15.4 6.7 .k 7.9 15.4 15.8

18.4] 16.1| 17.0| 14.6| 18.7| 11.4| 13.8| 6.4 7.5 7.9 14.2 14.6

15.2| 18.4| 19.2| 14.2| 18.7| 1.0 A 7.5| 15.4 14.2

16.6 | 17.0| 18.8| 17.4| 17.4| 1.0 %1 7.5 13.2 13.8

1.8 170100 16,08 . ot 10.6 8.5 - s mewe 15.81-...40

Nore.—Ditch dry Mar. 19-22,
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Monthly discharge of Kanaha ditch near Lihue, Kauai, for the year ending June 80, 1918.

Discharge. Total run-off.
Month. illi s
. Million gallons per day. e P HOEE
feet 1 Acre-feet,
" sl (mean). BAEEHS
Maximum. | Minimum. | Mean.
20.2 14.3 16.7 25.8 517 1,590
25. 6 15.2 17.6 27.2 545 1,670
19.7 16.1 18.1 28.0 542 1,670
22.0 14.2 17.6 27.2 544 1,670
18.7 15.4 17.2 26.6 517 1,580
17.9 10.2 13.8 21.4 426 1,310
16.6 9.4 13.3 20. 6 413 1,260
10.6 6.4 8.94 13.8 250 768
7.5 2.6 5.10 7.89 138 423
9.1 5.2 6.70 10.4 201 617
15.8 7.1 12.9 20.0 401 1,230
16.2 13.8 15.4 23.8 461 1,420
............................................ 4,960 15, 200

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

LocaTion.—400 feetabove confluence with North Fork and about 8 miles north of Lihue.

REcorps AvArLABLE.—July 27, 1912, to June 30, 1918.

GacE.—Stevens water-stage recorder, December 31, 1914, to June 30, 1918; staff 250
feet below present site July 27, 1912, to September 30, 1914.

DiscHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND cONTROL.—One channel at all stages; straight for 30 feet above and
120 feet below gage; banks low and wooded. Control composed of boulders;
shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.75 feet at 9.45
a. m. March 11 (discharge,; about 1,600 million gallons per day, or 2,480 second-
feet); minimum stage recorded, 1.8 feet September 10-12, October 10-13, and
January 2 (discharge, 9.0 million gallons per day, or 14 second-feet).

1912-1918: Maximum stage recorded, 8.9 feet at 8 a. m. March 3, 1916 (dis-
charge, about 3,000 million gallons per day, or 4,640 second-feet); minimum
stage recorded, 1.6 feet March, 1915 (discharge, 7 million gallons per day, or 11
second-feet).

Diversions.—None.

REecuLATION.—None.

UrmizaTioN.—After joining North Fork of Wailua River, part of the water is diverted
for irrigation of sugar cane, but most of it is wasted.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder satisfactory. Records good.

Discharge measurements of East Branch of North Fork of Wailua River, near Lihue,
Kauai, during the year ending June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.

Dat: hGF gl?t Milli Dat hG'a et Mill
ate. eigl ! on ate. eig! _ | Million
(feet). S?gg?d gallons (feet). Se&(ggd gallons
: per day. * | per day.
ABE. “Rodicinieens 1.99 29 18 3.45 349 225
- E AR ST 1.95 26 17 4,25 731 472
Bepti s 20 s s il 1.90 22 14 3.80 526 340
Nov. 23............. 1.88 17.8 12 2.60 115 74
v S | (RS Stonly 2.41 81 53 2.31 69 45
: P IR R T 2.94 181 117 2.12 42 27
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SURFACE WATER SUPPLY OF HAWATI, 1917-18.

Daily discharge, in million gallons, of East Branch of North Fork of Wailua River near

Lihue, Kauaz, for the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
20 17 17 14 17 27 14 24 31 24 31 27
20 17 17 14 53 24 9 20 31 24 27 24
24 17 12 27 44 20 14 20 31 58 31 27
44 14 12 17 27 20 14 24 27 63 31 31
27 14 12 14 27 20 14 27 48 31 31 31
20 14 12 14 20 20 14 35 35 27 31 27
24 17 12 14 20 27 14 31 31 27 31 31
24 14 12 12 20 20 14 27 31 24 31 31
24 14 12 12 20 27 14 27 27 24 27 31
74 14 9 9 27 24 14 24 92 27 27 31
" § IS RN, Oty 40 14 9 9 17 24 14 27 490 35 27 44
M SR T 58 20 9 9 17 24 17 24 280 35 31 74
¢ B R R B E - 35 17 12 9 17 31 17 24 113 27 27 40
7R R A A 27 35 27 20 37 27 17 27 44 27 27 48
1 o e S e 27 27 35 14 14 27 99 24 35 27 24 27
VL o SR 27 121 27 99 14 24 35 27 58 27 44 31
1 TS 5 SN 24 68 24 31 14 24 24 31 31 40 31 27
R e, T 27 35 17 20 14 20 20 35 31 167 27 24
ROEESS, S0 St 31 24 14 20 12 20 27 31 31 99 27 24
2005 LA 27 20 14 17 20 20 24 31 31 74 31 27
v SRR R 24 20 14 24 24 20 24 92 31 63 27 31
i DN 24 17 12 24 17 20 24 40 31 58 35 27
7S S TR 24 17 12 20 14 17 24 31 27 48 31 24
DEATo Lt 20 35 14 17 17 17 20 31 27 35 27 24
LTSRN PR o 20 20 14 24 14 14 24 35 27 35 27 24
Ut M e o (19 20 20 17 24 31 12 35 31 27 35 27 24
Bl S 20 17 27 a7 44 14 31 31 27 35 27 24
.01 ST 20 1 20 17 27 40 27 35 27 44 24 20
20 oiilick 20 14 20 17 35 24 b L IS 27 35 35 20
i {1 e R LA 20 iy 1% 17 40 20 Shl o= e 24 31 27 20
L ST ‘ 20 15 Mt | 7 i e GRS 17 .7y PSRt 240l sacin 3 ey
\

Monthly discharge of East Branch of North Fork of Wailua River near Lihue, Kauat,
Jor the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
Second- L
feet Million | 5 g feet,
: A (mean), gallons.
Maximum. | Minimum. | Mean. 5

v e e e e e 74 20 27.6 42.7 856 2,630
August....... 121 14 19.6 30.3 607 1,860
September-. .. 35 9 16.1 24.9 482 1,480
October...... 99 9 19.8 30.6 613 1,880
November. . . 53 12 23.1 35.7 694 2,130
December.. . 40 12 22.1 34.2 685 2,100
January........ 99 9 23.5 36.4 727 2,240
February...... 92 20 30.9 47.8 866 2,660
Mangho, .. ... 490 24 58.9 91.1 1,830 5,600
AEliisl 167 24 43.5 67.3 1,310 4,000
MaY.oiicnensas 44 24 29.3 45.3 908 2,790
F L SR e S 74 20 29.8 46.1 895 2,740
6Ty g A SR A Bl 490 9 28.7 44.4 10,500 32,100
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EKAPAA RIVER NEAR KEALIA, KAUAL

LocaTioN.—A quarter of a mile below confluence of two main branches, 1} miles
above intake of Kapahi ditch, and 6 miles northwest of Kealia.

RECORDS AVAILABLE.—June 23, 1915, to June 30, 1918. July 23, 1910, to May 16,
1915, at old station about a mile downstream.

Gace.—Friez water-stage recorder; July 23, 1910, to May 16, 1915, vertical staff about
a mile below present site.

DiscEARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—Omne channel at all stages; straight for 100 feet above and
below gage; right bank vertical; left bank high with gentle slope. Control fairly
permanent between extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.52 feet at 4 p. m.
March 16 (discharge, 750 million gallons per day, or 1,150 second-feet); minimum
stage recorded, 1.75 feet October 8-12 and November 16-19 (discharge, 11 million
gallons per day, or 17 second-feet).

1915-1918: Maximum stage recorded, 9.2 feet at 1 a. m. March 4, 1916 (dis-
charge, approximately 850 million gallons per day, or 1,320 second-feet); mini-
mum stage recorded, 1.65 feet August 28 and 29, 1915 (discharge, 11 million
gallons per day, or 17 second-feet).

1910-1915: Maximum stage recorded, 13 feet, ascertained from flood marks,
December 3, 1914 (discharge, roughly estimated by extension of previous rating
curve, 1,200 million gallons per day, or 1,860 second-feet); minimum stage re-
corded, 1.35 feet February, March, and April, 1914 (discharge, 6.2 million gallons
per day, or 9.6 second-feet).

Diversions.—Very small irrigation ditch diverts water above station.

REeauraTioN.—Practically none.

UriLization.—For irrigation of sugar cane and for domestic supply.

Accuracy.—Insufficient number of discharge measurements to make certain that
stage-discharge relation was permanent. Rating curve fairly well defined Oper-
ation of water-stage recorder unsatisfactory at times as shown in footnote to table
of daily discharge.

Discharge measurements of Kapaa River mear Kealia, Kauai, during the year ending
June 30, 1918. 2

[Made by W. V. Hardy.]

Discharge.
Dat hG?‘gl‘:t
ate. eig "
(feet). | Second- gailll%gg
feet. per day.
6. 1 - AN AR SIS e A L e o 3.06 124 80
F O e R e e Y R L R 1.98 22 14
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Daily discharge, in million gallons, of Kapaa River near Kealia, Kauai, for the year ending
June 30, 1918.

22 16
22 22 16
20 20 16
20 20 16
20 28 17
20 22 16
20 20 14
20 16 18
20 16 16
20 16 14
20 16 13
20 165

Oct. | Nov. | Deec. | Jan. | Feb. | Mar.
12 12 16 13 26 20
12 40 13 13 17 20
13 48 13 13 14 24
13 17 13 13 18 56
12 16 13 13 48 127
12 14 17 13 60 97
12 16 24 13 22 37
11 16 14 13 44 31
11 14 18 13 56 20
11 20 17 12 20 65
it 13 14 14 34 164
11 12 14 13 26 182
12 12 17 18 28 152
13 12 14 24 20 92
12 12 13 24 17 188
37 11 ; 16 16 194
24 11 14 16 17 65
16 11 13 16 22 40
12 11 13 16 18 44
11 20 13 16 28 31
14 24 17 16 48 26
16 14 13 20 40 24
16 12 12 22 20 24
12 13 12 18 17 52
12 12 12 22 20 17
22 28 13 17
13 24 13 16
13 18 13 24
13 17 13 31
16 24 13 17

- Ih e 13 14

Apr. | May. | June.

24 13 19
107 12 17
188 17 17
122 31 18
48 22 18
22 16 17
22 24 17
22 17 17
44 16 18
117 16 20
152 22 20
74 40 37
20 22 31
18 20 28
14 20 24
14 56 28
13 40 18
78 20 18
37 18 20
18 26 22
20 22 26
20 31 20
13 22 18
12 19 17
12 20 14
17 18 16
18 26 17
13 22 15
13 37 15
13 24 14
....... 2L | enld

Nore.—Gage-height record Aug. 24-31, Oct. 17, 18, 27-29, Dec. 26 to Jan. 25, May 1, 6,13, 18, 19, 21, 23-26-

31, June 1, 4, and 27-30 believed unreliable; discharge for t

record of Kapahi ditch.

hese periods acsertained i)y comparison with

Monthly discharge of Kapaa River near Kealia, Kauai, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.

Second- | yrirjion
feet Acre-feet.

(mean) gallons.

Maximum. | Minimum.| Mean.

iy R e p O TR B S NS 92 20 29.2 45.2 904 2,780
AEUSt e e R 122 16 25.9 40.1 802 2,460
September 37 13 17.1 26. 4 514 1,570
(T T R 37 11 14.2 22.0 439 1,350
November 48 11 17.5 27.1 524 1,610
December. .. . ... oo ax 24 12 14.3 22.1 444 1,360
Jannary...-tooiaac o 88 12 20.5 3.7 635 1,950
February . 60 14 28.0 43.3 784 2,410
March. .. 194 14 61.6 95.3 1,910 5,860
April. .. 188 12 43.5 67.3 1,300 4,000
ay.. 56 12 23.5 36. 4 730 2,240
b SRS ST EE G T S T S 37 14 19.9 30.8 596 1,830
R YOOT: <ot ooton e 194 11 26.3 40.7 9,590 29,400
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KAPAHI DITCH NEAR KEALIA, KAUAIL

LocaTioN.—500 feet below intake and about 4 miles west of Kealia.

RECORDS AVATLABLE.—April 15, 1909, to May 2, 1914; July 1, 1915, to June 30, 1918.

Gace.—Stevens 8-day water-stage recorder, installed May 10, 1915, to replace original
Watson recorder.

DiscEARGE MEASUREMENTS.—Made by 20-foot sharp-crested weir immediately below
gage. -

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.63 feet at 5.30
a. m. January 26 (discharge, 90 million gallons per day, or 139 second-feet);
minimum stage recorded, 0.15 foot April 7 (discharge, 2.5 million gallons per day,
or 3.9 second-feet).

Maximum stage recorded during period of record, 1.98 feet! at2a. m. September
16, 1915 (discharge, 120 million gallons per day, or 186 second-feet); water shut
off November 23 and 24, 1916.

Diversions.—Ditch diverts part of flow of Kapaa River.

ReecuraTioN.—Flow regulated by head gates.

Urtizarion.—For irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Operation of water-stage recorder satisfactory, except as shown in footnote to
table of daily discharge. Records excellent when water-stage recorder was
operating; poor or worse for interpolated periods, owing to control of flow by head
gates.

Daily discharge, in million gallons, of Kapahi ditch near Kealia, Kauaz, for the year ending
June 30, 1918.

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

B e et g 10.5| 13.3| 15.2| 10.5| 10.1 8.9| 12.5 8.5| 10.5 8.1 12.5 18.5
o T R il 10.9| 14.7| 10.5| 10.1| 12.9 89| 12.5| 10.1 9.3 7.8 9.7 16.5
Byl o liy 27.3 | 13.7 7 ) LT 418, 7 8.9 12.1] 10.1 8.5 6.4 8.1 16.5
LT TS 24.0( 16.0 0.3 1 - &) rld 0 329 123 9.7 8.5 4.4 12.1 17.5
e atecrd 0L 13.7| 14.2 9.3| 10.9| 12.9| 13.3| 12.1 7.4 8.5 4.1| 13.7 18.0
18.0| 13.7 9.3| 10.5] 12.1| 12.1} 12.1 6.4 7.0 2.8| 15.6 17.0
17.0| 13.7 9.3| 10.1| 12.9 7.4 12.1 6.4 6.4 2.5 | 14.2 16.0
17.5| 13.3 9.3 9.3| 14.2 6.0 12.1 6.4 10.1 6.4 16.0 14.2
15.2 | 13.3 9.7 9.3| 13.3 6.0 12.1 Z04-1L 7] 45,6} 14/2 14.2
6.0 13.3| 9.7| 89| 16.0] 6.0 12.1 70.L -8, 1] .98 1 :12.6 12.5
10.1| 15.2 9.7 8.9 12.5 7.8 13.3 7.8 5.0| 185 13.7
1.7 | 26.8 9.7 9.3].1L.7] 10.5] 12.9 & 1. 4.7 23.0 32.0
1.7 27.3 9.7 9.3| 10.9| 10.9| 17.5 8 L) 4.4 | 22.0 18.5
1L %) 25.2 12.61 12,561 :10:6 1 10.9 | .22.5.]. 1L7.}|: 4.4 17.5 14.7
) £ e 15 S 10.9| 10.5| 10.9| 22.5| 12.9 4.4 16.0| 16.0

3 S I 5 ) 28.4] 10.5| 11.3| 14.7| 8.9]....... 6.0 25.2 19.5

10,97 480 i sl 22.5 9.3| 1L.3| 14.2 [ SR 7.0 23.0 17.5
109 20.01......- 15,21 - 9.7] 1.3} 138.7| 6.0 3.8]| 6.4! 19.5 14.7

10.9F 17.0 15551 9.7 9.7 1.3 | 15.2 8.1 4,1 5.0| 17.0 17.5
B8 | 150 [. ik 8.9| 17.0| 11..3| 16.0 B9biliacs 4,7 23.0 20.0
A 1591 16.8 | . Al 12,5 24.0| 11.7| 15.6 k11§ PR 50| 20.5 22.0
b S S A 12,5| 16.5| 10.9 977 | 13.3| 10.9] 19.5 i T gl TRt 5.0 19.0 17.0
o AT TN R 12,5 15.6 9.7] 10.9| 11.3| 11.3| 20.5 8.9 10.1 6.4 22.0 17.5
- e B RE T S SE 12.5| 27.3 9. 7§ k7 | 229 ¢ 13.31] 1 16.01 201 8.1 6.7 19.0 17.0
Bt L 13.3 | 2L.5 9.7 8:9:0. 11,81 " 21 7T - M:0:4:. 20,1 7.0 5.6 20.0 13.3
B ioe vy X 15,2 | 17.0| 10.5 ] 11.7| 24.0| 12.1] 398 | 10.1 9.3 5.6 17.5 14,7
e el eyl 14.2| 15.6| 17.5| 12,9 12,1| 12.5] 12.5| 10.1 9.3 5.6 42.0 16.5
B e 14.2| 15.2| 14.7| 12.1 9.3| 12.9 7.4| 10.5 6.7 5.6 22.0 14.2
O I L 13.7| 14.7| 13.3| 12,9 9.3| 12.5 Todthoosolet 6.0 5.6 19.0 14.2
) AT P e 13.3| 15.2| 12.1| 10.9 89| 12.1 A i R 5.6 7.8| 23.5 13.7
it ot et s e i 1S PR (R % 1) e 12,1 0ot R R LB TR R PR

Norte.—No gaie-height record and discharge estimated Sept. 15-21, 11 million gallons per day; Mar. 11-17
and 20-22, 7 million gallons per day.

1 Determinations of maximum discharge supersede those published in Water-Supply Paper 430, which
were based on extension of rating curve.
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Monthly discharge of Kapahi ditch near Kealia, Kauai, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Milli 11 S
on: ion gallons per day Second. Cpa
feet gallons Acre-feet.
Maximum. | Minimum. | Mean. (mean). | .

27.3 6.0 13.6 21.0 422 1,290
27.3 97 16.7 25.8 518 1,590
17.5 9.3 10.9 16.9 328 1,000
28. 4 8.9 11.7 18.1 362 1,110
24,0 8.9 12.7 19.6 380 1,170
13.3 6.0 10.6 16.4 329 1,010
39.8 7.0 14.8 22.9 457 1,410
12.9 6.0 8.54 13.2 239 734
A1z 5.6 7.55 1.7 234 718
15.6 2.5 5.94 9.19 78 547
25,2 8.1 18.1 28.0 561 1,720
32.0 12,5 16.8 26.0 505 1,550
39.8 2.5 12.4 19.2 4,510 13,800

ANAHOLA RIVER NEAR KEALIA, KAUAL

LocATioN.—About a quarter of a mile above dam at Kiokala and 6 miles northwest of
Kealia.

RECORDS AVAILABLE.—August 22 to November 2, 1910; December 28, 1912, to June
30, 1918. Fragmentary record December 15, 1910, to December 28, 1912, at dam
a quarter of a mile below present site.

GAge.—Friez water-stage recorder August 22 to November 2, 1910, and December 28,
1912, to June 30, 1918. From December 15; 1910, to December 28, 1912, an
inclined staff.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—One channel at all stages; straight for 75 feet above and
below gage; right bank steep and high and covered with underbrush; left bank
low for about 40 feet from low-water channel then rises abruptly. Control com-
posed of boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.40 feet at 5.30
p. m. March 16 (discharge, approximately 710 million gallons per day, or 1,100
second-feet); minimum stage recorded, 1.7 feet September 26 and 27 (discharge,
4.3 million gallons per day, or 6.7 second-feet). X

Maximum stage recorded during period of record, 12.9 feet at 7.30 p. m. Sep-
tember 26, 1914 (discharge, estimated from extension of rating curve, approxi-
mately 1,450 million gallons per day, or 2,240 second-feet); minimum stage
recorded, 1.3 feet February 27 and 28, 1915 (discharge, 2 million gallons per
day, or 3.1 second-feet).

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

REegurLaTioN.—None except by diversions.

UriLizarioN.—Irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Three rating curves fairly
well defined, applicable July 1 to August 15, August 16 to April 3, and April 4 to
June 30. Operation of water-stage recorder satisfactory except as shown in foot-
note to table of daily discharge. Records fair.
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Discharge measurements of Anahola River mear Kealia, Kauai, during the year ending

June 30, 1918.
[Made by W. V. Hardy.]
Discharge. Discharge.
Gage
s Gage
hei:;%lt .

T (feet). | gopond. | Million Be. }}‘Z‘Z%t Second. | Million

oot gallons . ek gallons
3 per day. a per day.

AU o cteiis s 1.93 15.3 9.90 Mar. 25,5 b oaesa 2.12 18.2 12

e R 1.88 10.3 (a5 U5 M RIS e 2.00 11.2 7.2

Daily discharge, in million gallons, of Anahola River near Kealia, Kauai, for the year
ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
11 7.2 6.2 5.5 5.5 7.0 55| 15 9:2 |51 7.0 7.0
26 9.5 6.2 55| 20 7.0 556 11 8.1 | 148 7.0 7.0
23 8.4 6.2 5.5 38 7.0 5.5 9.2 8.1 | 267 7.0 =0
16 9.5 5.5 5.5 9.2 7.0 5.5 9.2 20 118 15 %0
16 7.2 5.5 5.5 8.1 9.2 55| 30 70 51 15 7.0
18 7.2 5.5 5.5 70| 23 55| 70 65 23 12 6.2
12 7.2 5.5 5.5 7.0| 42 55| 15 23 18 34 6.2

9.5 .2 5.5 5.5 281,11 55| 8 12 14 12 8.1
9.5 7.2 5.5 5.5 7.0 12 5.5| 56 11 20 &1 9.2
8.4 7.2 5.5 5.5 9.2 9.2 55| 15 20 70 8.1 7.0
11 7.2 4.9 5.5 7.0 9.2 55| 23 130 142 15 6.2
8.4 11 4.9 5.5 6.2 8.1 5.5] 15 148 70 42 15
8.4 12 4.9 5.5 5.5|. 9,2 5.5 15 130 26 12 30
7.2| 84|12 | 55| 55| 1| 9.2] 14 |13 | 2 | 92| ‘a2
7.2] 91 14 4.9 5.5 7.0 26 12 185 15 9.2 7.0
7.2 30 14 30 5.5 7.0 7.01. 12 192 20 26 7.0
211t 34 20 5.5 7.0 6.2 12 91 18 20 7.0
7.2 811 11 9.2 5.5 7.0 6.2 12 51 75  § 7.0
7.2 7.0 7.0 7.0 5.5 7.0 6.2 12 30 30 9.2 7.0
7.2 7.0 5.5 7.0 6.2 7.0 7.0 15 23 15 14 .0
7.2 6.2 5.5 6.2 12 8.1 6.21 23 18 11 12 7.0
7.2 6.2 4.9 6.2 7.0 7.0 55| 18 18 26 34 6.2
7.2 5.5 4.9 5.5 5.5 7.0 6.2 9.2 | 14 14 14 6.2
14 30 4.9 5.5 11 6.2 6.2 9.2 | 18 12 9.2 5.5
12 8.1 4.9 6.2 7.0 6.2 7.0] 2 12 12 12 5.5
8.4 7.0 4.3 6.2( 15 6.2| 34 12 12 8.1 6.2
7.2 7.0 4.3 55| 14 6.2 91 12 12 14 5.5
8.4 .0 9.2 5.5 9.2 55| 42 20 81 9.2 12
8.4 6.2 8.1 5.5 9.2 6.2 15 56 81| 34 9.2
8.4 6.2 6.2 55| 15 55| 14 15 1413 12
7.2 Lo S ki P A 55| 11 13 e B

Norte.—No gage-height record Oct. 2-5; discharge interpolated.

Monthly discharge of Anahola River near Kealia, Kauas, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day. Second- i
feet glgﬁgglsl Acre-feet.
Maximum. | Minimum.| Mean. | (mean). 3

26 7.2 10. 4 16.1 323 989

91 5.5 11.8 18.2 366 1,120

34 4.3 7.55 11.7 226 695

30 4.9 7.04 10.9 218 670

38 5.5 9.36 14.5 281 862

42 5.5 9. 05 14.0 281 861

91 5.5 12.2 18.9 377 1,160

80 9.2 20. 4 31.6 570 1,750

192 8.1 49.9 77.2 1,550 4,750

267 8.1 4.5 68. 8 1,330 4,100

42 7.0 14.8 22.9 459 1,410

30 5.5 8.31 12.8 249 765

267 4.3 17.1 26. 4 6,230 19,100
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ANAHOLA DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAIL

LocaTion.—Atlower end of third tunnel above Kaneha Reservoir, 7 miles from Kealia.

REecorps AvAmLABLE.—May 30, 1915, to June 30, 1918.

GaaE.—Stevens 8-day water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from wooden footbridge at gage.

CHANNEL AND coNTROL.—Channel at gage is short straight stretch of open ditch cut
in firm earth between two tunnels with a spillway 50 feet below gage. Control
when spillway is closed is timber sill on check gate below spillway.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.68 feet at 7 p. m.
March 16 (discharge, 52 million gallons per day, or 81 second-feet); minimum
stage recorded, 1.1 feet October 15 and January 2-5 and 9-10 (discharge, 1.6
million gallons per day, or 2.5 second-feet). ;

1915-1918: Maximum stage recorded, 3.72 feet at 4.30 a. m. January 26, 1916
(discharge, 53 million gallons per day, or 82 second-feet); minimum stage recorded,
1.0 foot January 1, 1916 (discharge, 0.9 million gallons per day, or 1.4 second-feet).

Diversions.—Diverts from Anahola River.

REecurnaTION.—By head gates. When Kaneha reservoir is full, water is turned out of
ditch at spillway just below gage. This affects the stage-discharge relation.
Urmizarion.—Water is stored in Kaneha reservoir for irrigation of sugar cane and for

domestic supply. :

Accuracy.—Stage-discharge relation not permanent. Curve used when spillway is
closed, well defined below 20 million gallons per day; curve used when spillway
is open, fairly well defined below 20 million gallons per day. Operation of water-
stage recorder satisfactory except for 3 daysin January. Record good when water
was not wasting and recorder operating, fair at other times.

Discharge measurements of Anahola ditch above Kaneha reservoir, near Kealia, Kauat,
during the year ending June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
Dat naght Dat haieht
ate. eig - ate. eig _—

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

feet. £a0ns feet. | 837008

per day. per day.

75 it | RSt e o 1.51 =1k DO Tana29 0 v linie. . LA 1.46 10.4 6.8

b e L S 1.31 5.3 3.5 Mar. 25 o L Joll_ .o 1.52 7.4 4.8
Sept.28............. 1.69 16.5 11
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KALIHIWAI RIVER NEAR HANALEI, KAUAI

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

REecorps AvAmLABLE.—March 13, 1914, to June 30, 1918.

GacE.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above
and 50 feet below gage; current sluggish at Jow stages; right bank low and wooded;
left bank a high and nearly vertical cliff. Control composed of large boulders;
fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.07 feet at
8 p. m. March 12 (discharge, about 1,160 million gallons per day, or 1,800 second-
feet); minimum stage recorded, 0.8 foot August 10-12 (discharge, 8 million gallons
per day, or 12 second-feet).

1914-1918: Maximum stage recorded, 14.4 feet at 6.30 a. m., September 25, 1914
(discharge, computed from extension of rating curve, about 4,000 million gallons
per day, or 6.200 second-feet); minimum stage recorded, 0.95 foot March 13, 1914
(discharge, 6.5 million gallons per day, or 10 second-feet).

DiverstoNs.—None.

RecurATION.—None.

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder unsatisfactory, especially after
March 10. Records fair when water-stage recorder was operating.

Discharge measurements of Kalihiwat River near Hanalei, Kauat, during the year ending
June 30, 1918.

[Made by W. V. Hardy.]

Discharge.
Dat hG? et
ate . eig v
(feet). | Second- g‘ﬁ%ﬁg
feet. | Sorday.
B U L e A T S e e e O . 3 0.93 15.9 10
R e e oo 2 BN L Ak b i S S L e e A e T 1.28 40 26
R e S R TN e e e Ll 4 30
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Daily discharge, in million gallons, of Kalihiwai River mear Hanalet, Kavai, for the year
ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.
15 15 15 17 17 20 13 27 22 22
15 15 12 20 68 17 13 20 24 63
34 15 12 27 89 15 13 15 24 166
34 17 10 34 30 13 13 15 73 125
20 12 10 24 24 13 13 53 119 68
20 12 )1 e 20 20
22 12 dlenere a0 20 34
20 12 PR 17 15
83 12 Skl e 15 24
43 12 (o 0 L e 22 20
73 12 BilE e o 15 17
30 22 R ol 13 15
22 30 Bl sava s 17 17
22 24 ) R 17 15
20 78 GO vk 12 13
20 58 20 131 12 13
34 24 15 73 12 12
27 20 13 58 12 10
20 15 13 53 12 10
il 13 12 53 12 10
20 13 12 73 22 10
b 13 12 68 13 12
15 13 20 63 12 13
15 43 15 48 20 13
22 20 13 63 15 13
20 g 24 58 38 12
17 15 27 53 48 12
15 13 22 20! 24 13
15 13 17 20 { 22 13
15 12 17 24 | 38 13
15 T e 20 J ........ 13

Note.—No gage height record Sept. 14-15, Oct. 1 and 6-15; discharge estimated. Mean discharge,
Oct. 6-15, 20 million gallons per day.

Monthly discharge of Kalihiwai River near Hanalei, Kauat, for the year ending June 30,

1918.
Discharge. Total run-off.
Month. Million gallons per day.

Second- | prmion
feet Acre-feet.

(mean) gallons.

Maximum. | Minimum.| Mean. 2

TR ot b At e o Ko et o 83 15 25.1 38.8 ik 2,390
<177 ) O e O e Yo B B 8 12 19.8 30.6 614 1, 880
September: . ... laoscd . sFaanan 22 8 14.1 21.8 422 1,300
OCTODOL. o e v o comnaa - et e e 131 17 38.7 59.9 1,200 3,680
November. ..ccuceeeeecnnann-- 89 12 23.6 36.5 708 2,170
BBosber il i sl 34 10 14.8 22.9 460 1,410
FRUATY s s v o hdn o it <3 S i 107 12 22.2 34.3 689 2,110
BODEUATY . 2 o5 cnns wneme seses s 95 15 37.7 58.3 1,060 3,240
Vg 1l D oM SIS It TR i 278 22 85.4 132 1,790 5,500

HANALEI RIVER AT ELEVATION 625 FEET, NEAR HANALEI EAUAIL

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. 485.

RECORDS AVAILABLE. —January 26, 1914, to June 30, 1918.

Gace.—Stevens water-stage recorder; datum raised 6.0 feet January 15, 1915.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet above and
below gage. Stream bed rough; right bank steep and high; left bank slopes
gently. Control composed of boulders; shifting. '

103502°—19—wsP 485—5



66 SURFACE WATER SUPPLY OF HAWAII, 1917-18.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.01 feet at 7.10
p. m. March 12 (discharge, 1,630 million gallons per day, or 2,530 second-feet);
minimum stage recorded, 0.35 foot January 6 and 10 (discharge, 14 million gallons
per day, or 22 second-feet).

1914-1918: Maximum stage recorded, 9.7 feet (new datum) September 26, 1914
(discharge, computed from extension of rating curve, about 3,800 million gallons
per day, or 5,880 second-feet); minimum stage recorded during 1918,

Diversions.—None.

RecuraTION.—None.

UrinizatioN.—Irrigation and domestic supply.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Operation of water-stage recorder unsatisfactory, causing frequent
gaps in record. Record fair.

Discharge measurements of Hanalei River at elevation 625 feet, near Hanalei, Kaua,
during the year ending June 30, 1918.

[Made by W. V. Hardy.]

Discharge.
Dat: hG'aglgt
ate. eig =

(feet). | Second- M_\lllhon

foet,. | E32008

per day.
0.72 54 35
.69 53 35
1.27 162 105

Dazly discharge, in million gallons, of Hanaler River at elevation 625 feet, near Hanalet,
Kauaz, for the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June
24 31 35 &7 s 53 24 65 43 43 35 65
27 27 35 . IS 43 21 48 59 110 35 48
65 27 31 T R RS 35 21 43 43 305 35 39
94 27 31 L T 31 21 190 5 148 43
65 43 35 7 27 18 102 338 338 190 43
53 39 35 L SR 35 14 168 262 148 94 43
48 48 35 1) Pt 72 15 72 72 86 94 39
43 39 39 L) T 43 15 110 72 72 110 43

158 39 39 774 Myl 59 16 148 119 65 65 43

1 39 39 BT [lessn il 43 14 79 919 |- cale 48 43

128 43 39 7 ] AP 43 24 102 TG T e 53 43
86 53 AR A s 48 24 79 00 fos o 110 72
59 65 59 i SN e 53 48 86 [y et e 94 94
43 148 179 aleo e 53 119 65 SO0 o 65 79
39 224 GBI e ol 43 53 43 S =esl 53 79
31 236 224 39 39 465 100 00 59 86
48 102 236 39 59 204 15 = 262
43 65 276 39 86 [ GE0S Mo SNEE 128 43
39 39 212 94 59 94 1.0 e 85 39
35 31 179 65 94 94 Lohoa. it 79 43
31 24 148 59 158 65 110 65 48
27 21 138 72 138 53 102 94 39
27 18 138 94 53 48 72 102 39
27 119 128 65 43 86 65 65 65

35 43 53 179 72 59 65 48
31 43 94 390 53 72 79 59
35 43 59 212 65 53 72 48
43 35 48 119 102 48 565 39
27 35 31 138 94 43 190 39
27 | 88 |5 cesve 72 L TR [ TR

Nore.—No gage height record Jan, 7 and 8; discharge interpolated.
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Monthly discharge of Hanalei River at elevation 625 feet, near Hanalet, Kauas, for the year
ending June 30, 1918.

Discharge. Total run-off.
nth. Million gallons per day.

Pl & P Ry Second- Million
feet Acre-feet.

(mean) gallons.

Maximum. | Minimum.| Mean. .

158 24 51.5 79.7 1, 600 4,900
236 21 55.2 85.4 1,710 5,250
276 31 99.7 154 2,990 9,180
212 27 45.8 70.9 915 2,810
148 27 58.6 90.7 821 2,520
390 14 71.3 110 2,210 6,780
168 35 80.2 124 2,250 6,890
860 43 200 309 6,190 19, 000
565 35 107 166 3,310 10, 200
94 39 52.3 80.9 1,570 4,820

HANALEI RIVER NEAR HANALEI, KAUAIL

LocarioN.—About 5 miles up river from Hanalei.

RECORDS AVAILABLE.—December 28, 1911, to June 30, 1918.

GaAgeE.—Inclined and vertical staff on left bank read by D. Kamaka.

DISCHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND cONTROL.—One channel at all stages; straight for 500 feet above and
below gage; banks low, wooded, and not subject to overflow. Control composed
of boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.72 feet at 4.10
p. m. April 3 (discharged, 4,800 million gallons per day, or 7,440 second-feet);
minimum stage recorded, 6.4 feet August 22 (discharge, 63 million gallons per day,
or 98 second-feet).

1911-1918: Maximum stage recorded, 17.52 feet at 4 p. m. September 26, 1914
(discharge, computed from extension of rating curve, about 14,000 million gallons
per day, or 21,700 second-feet); minimum stage recorded, 6.21 feet March 25, 1914
(discharge, 26 million gallons per day, or 40 second-feet).

DiversioNs.—China ditch diverts water above station. :

UriuizatioNn.—Most of the water passing the station is wasted, but a small amount is
diverted for irrigation of rice and taro.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Gage read to hundredths twice daily. Records fair.

Discharge measurements of Hanalei River near Hanalei, Kauai, during the year ending
. June 30, 1918

[Made by W. V. Hardy.]

Discharge. Discharge.
Dat, heig rt » Dat hG?'glft BRI G M g
ate. eig - ate. eigl Find

(feet). | Second- M1111].10n (feet). | Second- | Million

feet. £7 008 feet. gallons

per day. per day.
6.74 154 10 B R R 7.42 469 303
7.23 314 203 || May 23.... 7.10 270 174
6.76 135 TR0 [ T SR SR 7.10 273 176

7.16 255 165
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Dailydischarge, in million gallons, of Hanalei River near Hanalei, Kaua, for the year ending
June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May.| June.
85 82 85 92 85 109 75 118 68 155 92 155
85 92 80 92 590 100 75 109 129 555 92 140

206 5 75 85 520 100 75 100 155 | 3,600 100 129
188 109 75 80 170 92 85 92 | 1,160 625 625 118
109 75 85 155 100 75 85 | 2,230 400 | 1,120 118
118 82 75 80 118 92 75 520 315 205 225 118
129 85 75 80 109 170 75 170 268 170 118 109
109 82 75 80 118 109 340 225 140 140 109
129 82 75 75 109 268 75 315 490 370 129 109
155 82 75 75 140 109 92 155 660 | 1,540 118 100
625 85 72 75 129 109 80 245 | 2,590 | 2,350 340 109
155 188 80 75 109 140 85 155 | 2,650 0 430 225
140 170 92 80 85 140 80 340 | 1,340 | 1,590 140 245
129 290 520 80 85 118 370 72 | 1,300 520 109 170
109 155 520 75 85 100 140 129 800 290 225 140
109 555 100 | 2,830 80 100 92 129 | 2,180 205 590 155
170 129 555 140 80 92 85 140 370 140 170 129
118 109 245 109 80 92 80 155 205 590 140 109
92 92 92 92 80 85 245 140 155 290 129 118
92 92 85 109 80 92 129 340 170 245 155 155
100 85 85 129 140 92
92 63 85 92 100 85
92 80 80 85 80 85
100 660 85 85 140 80
2 100 80 400 92 80
109 92 92 315 490 80
109 85 225 109 315 80
140 85 100 109 170 80
109 92 129 92 140 80
100 85 92 92 340 75
92 85 lEc tooe L L SRR 75

Monthly discharge of Hanalei River near Hanalet, Kauaz, for the year ending June 30, 1918.

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

TG oS 2 Cott ol it O PR TIIA T 625 85 139 215 4,320 13, 200
ANPURL e Slooma il L 2l e 660 63 137 212 4,240 13,000
September ke B R o 555 72 139 215 4,180 12,800
OELODEE L ot et L s bl s SRR il 2,830 75 196 303 6,090 18,600
NOVOIDOT -« <« eeceeeecenrannananannns 590 80 167 258 5,010 15,400
12 o ot R A e R A Sl st 268 75 104 161 3,210 9,890
January. 1,040 75 173 268 5,380 16,400
Februar; 555 72 198 306 5,550 17,000
March. 2,650 68 666 1,030 20,700 63,400
April.. 3 92 538 832 16, 100 49,500
e R A e L M 2,410 68 394 610 12, 200 37,500
BB e B b+ 2o S R s e 72 144 223 4,330 13,300
Pheyoar: = S 3,600 63 250 387 91, 300 280, 000

CHINA DITCH NEAR HANALEI KAUAL

LocaTtioN.—Just below intake, about 5 miles south of Hanalei.
REcORDS AvAmLABLE.—March 17, 1914, to June 30, 1918. December 28, 1911, to Sep-
tember 30, 1913, at old station a quarter of a mile below present station.
Gaee.—Vertical staff on left bank read by D. Kamaka.
DiscEARGE MEASUREMENTS.—Made from plank.
CHANNEL AND coNTROL.—Cutin clay and gravel; subject to growth of grass and weeds
which affects stage-discharge relation.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.09 feet at 8 a. m.
April 3 (discharge, 56 million gallons per day, or 87 second-feet); minimum stage
recorded during year, 1.4 feet December 28--31 and 11 days between January 1-17
(discharge, 11 million gallons per day, or 17 second-feet).

1911-1918: Maximum stage recorded during 1918; ditch occasionally dry.

Diversions.—Diverts part of flow of Hanalei River.

ReauraTioN.—By head gates.

Uruization.—Irrigation of rice and taro.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well de-
fined between 10 and 25 second-feet and applicable July 1-8, July 9 to Novem-
ber 30, and December 1 to June 30. Gage read to hundredths twice daily. Rec-
ords fair.

Discharge measurements of China ditch near Hanalei, Kauai, during the year ending
June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
Dat: hG? et Dat hG?'ghet
ate. eig - ate. eig] =
(feet). | Second- g‘llllé;l; (feet). | Second- glalﬁléglg
feet. per day. feet. per day.
1.88 34 22 17 27 18
1.30 23 15 1.81 31 20
.78 15. 4 10 1.66 26 i
1.72 26 3174 1.69 19
1.50 21 13

Daily discharge, in million gallons, of China ditch near Hanalei, Kauazi, for the year ending
June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
B o kh D | 18 19 22 21 22 15 11 18 15 19 19 19
RS RE R, 18 21 21 23 14 11 16 15 32 19 18
B T 22 20 21 20 22 14 11 15 18 20 16
S e S 22 20 21 20 20 13 12 15 25 30 15 16
Bt i e 20 20 21 21 19 13 11 19 27 24 27 16
Gaa i T 20 19 20 2 17 13 11 21 21 19 24 15
o - e Sl 20 20 20 2 17 18 1t 19 24 18 20 15
e R N T 19 19 21 17 14 12 20 24 18 21 15
9l Jaail olisore 23 19 20 20 17 18 11 20 53 18 20 19
o |t R e 20 20 20 20 19 14 11 18 33 27 19 15
i o et 22 21 20 20 16 13 11 20 35 32 24 16
I O T 20 22 21 20 16 14 12 18 36 25 14 22
38 e v e 18 22 22 20 16 14 11 19 30 28 20 22
i [ A R S e e 18 20 24 20 16 13 18 15 20 19 18
A0 v Boekita s 18 20 22 20 16 13 13 13 25 19 22 16
B e o 19 13 21 27 16 13 12 15 28 18 27 18
1l San e iy 22 23 24 21 16 12 11 19 16 16 22 15
S S e 20 22 24 19 16 12 13 19 13 22 21 14
Ry, i Joi 20 22 21 17 16 12 21 20 13 19 21 18
V3 L b e 20 22 21 18 16 12 22 24 15 18 24 18
BEL s 20 22 20 16 15 13 20 14 14 16 20 20
o S T i 58 20 22 20 19 16 12 30 18 13 18 25 18
P A e SRR 19 22 20 16 16 12 20 16 13 19 15 16
LRV S ony 20 25 20 18 18 12 16 16 12 21 14 18
e 21 23 20 20 16 12 18 19 19 21 15 18
o it RS 20 22 20 20 21 12 14 21 13 18
y i s 20 22 21 17 20 12 14 22 15 19
b A e TR, 19 2 20 17 19 11 18 21 14 18
- e 19 22 22 17 18 11 16 20 26 16
e R 19 22 22 17 20 11 20 20 27 16
U AT 19 B s 5 E 11 3ol N b I I
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Monthly discharge of China ditch mear Hanalei, Kauai, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
; - Segg;d- Mﬂlion Acre-
gallons. feet.
Maximum. | Minimum. | Mean. | (2¢aD)

Fulyibic s, Sty Sbiencbe oo S 23 18 19.8 30.6 615 1,880
BT 5 o) A i S M A 25 13 20.9 32.3 648 1,990
September 24 o8] 32.6 632 1,940
October. . 27 16 19.4 30.0 602 1,850
November © 23 16 17.8 27.5 535 1,640
December. 18 11 13.0 20.1 403 1,240
January 24 11 15.0 23.2 465 1,430
February 24 13 17.8 27.5 499 1,530
155 o0 ROREE VTR Sl G 1) DEES L e 53 12 21. 4 33.1 664 2,040
BPIHANE o n o Sl el 44 16 22.2 34.3 665 2,040
0 o R i S e S o W 27 13 20.1 31.1 623 1,910
JHNe TR o T e R 22 14 17.3 26.8 518 1,590
Dho Fearsis et in v mipur s s 53 1§ 18.8 29.1 6,870 21,100

KUNA DITCH NEAR HANALEI, KAUAI

LocarioN.—A quarter of a mile below intake and about 3 miles southeast of Hanalei.

REcORDS AvaiLaBLE.—July 1, 1916, to June 30, 1918. January 17, 1912, to September
30, 1913, at old site 500 feet below intake.

GageE.—Vertical staff read by D. Kamaka.

DiscEARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Channel about 5 feet wide, 3 feet deep, cut in firm earth
straight for 25 feet above and 50 feet below gage. Control not well defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.32 feet at 8.30
a. m. July 4 (discharge, 29 million gallons per day, or 45 second-feet); minimum
stage recorded, 1.44 feet at 12.30 p. m. December 5 (discharge, 4.0 million gallons
per day, or 6.2 second-feet).

1912-1918: Maximum stage recorded 6.2 feet December 3, 1912 (discharge, 39
million gallons per day, or 60 second-feet); minimum stage recorded, 3.1 feet
January and February, 1913 (discharge, 2.9 million gallons per day, or 4.5 second-
feet). ‘

Diversions.—Ditch diverts part of flow of Hanalei River.

REecuraTION.—By head gates.

UrruizatioN.—Irrigation of rice and taro.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to hundredths twice daily except as noted under daily
discharge table. Records fair.

Discharge measurements of Kuna ditch mear Hanalei, Kauai, during the year ending
June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
Dati hG?l et Dat hG?%;at
ate. eigl - ate. e -

(feet). | Second- Mllllhon (fegt). Second- Million

foet, gallons feet. gallons

per day. per day.
July 26... 2.86 32 21 1.65 9.3 6.0
Aug. 26... 2.62 27 : 1.44 6. 2 4.0

Dec. 5... 1.87 12.6 8.1 2.43 27 17

Bl e s 2.03 13.6 8.8 2.70 31 2.0
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Dazly discharge, in million gallons, of Kuna ditch near Hanalei, Kaua, for the year ending
June 30, 1918.

Day July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
21.4 ) 17.7| 19.1 | 18.4 8.6 9.2 7.5 8.6| 13.6 | 19.8 | 20.6 21.4
22.1| 19.8| 16.3 | 17.7 | 25.0 8.6 7.5 8.0( 13.6 | 23.7| 20.6 20. 6
25.0| 18.4| 16.3 | 17.7| 25.0 8.0 L5 7.0 142 23.7| 22.1 19.8
27.0| 19.8| 16.3 | 17.0| 14.2 7.5 8.6 7.0 | 25.0| 23.7| 23.7 14.2
22,1 19.8( 15.6 | 17.0 | 13.6 7.5 8.0 9.2 | 25.0| 23.7| 23.7 22.9
22.11 19.1| 14.9| 17.0 9.2 8.0 80 25.0| 250 13.0| 22.9 21.4
22.11 20.6 | 14.2 | 17.7 9.2| 25.0 7.5 20.6 | 14.9| 12.3| 21.4 18.4
22.1| 17.7| 14.9 | 15.6 8.0 9.2 9.2 250 14.2| 11.0| 22.9 18.4
25.0| 17.7| 14.2 | 14.9 80| 250 7.5| 25.0| 25.0| 17.7| 22.9 19.1
24.5| 17.0 | 14.2 | 149 9.8 9.8 7.0 7.5| 250 23.7| 22.9 18.4
25.0 | 17.7| 14.2| 14.9 9.2 9.2 80| 25.0| 250 23.7] 23.7 19.8
23.7| 20.6| 16.3 | 14.2 8.0 9.2 80| 18.4| 25.0| 23.7| 23.7 22.9
23.7| 20.6| 19.8 | 14.9 8.0 10.4 8.6| 25.0| 25.0| 23.7| 22.9 23.7
22.9 | 25.0| 25.0 | 15.6 8.0 8.6 | 12.3 3 23.7] 22.1 20. 6
22,9 19.8| 25.0 | 14.9 .5 9.2 9.8 23.7-| 22.9 20.6
22.9| 25.0| 17.0| 25.0 D 8.6 8.6 13.0 | 23.7 19.1
26.2 | 22.1| 25.0| 16.3 .5 8.0 8.0 11.6 | 18.4 18.4
24.5| 2.4 25.0 1 12.3 .5 8.0 8.0 23.7| 22.9 3.7
20.6 | 20.6 | 17.0 8.6 v 8.0 8.0 23.7] 22.1 19.1
20.6 | 20.6 | 16.3 9.2 0 8.0 9.2 18.4| 17.7 22.1
20.6 | 19.1| 16.3 9.2 .8 8.6 8.6 13.0 | 21.4 23.7
19.8 | 18.4| 15.6 | 10.4 .2 8.0 8.6 12.3 | 21.4 20. 6
19.8 | 17.7] 15.6 8.0 . 0 8.0 6.5 6.0 10.4 19.8
20.6 | 25.0| 17.0 9.8 . 8 8.0 5.5 .51 22.9 23.7
25.3| 20.6| 14.9 9.8 . 0 8.0 5.0 17.0 | 20.6 20.6
21.4| 19.8| 15.6 9.2 .0 7.5 6.5 16.3 | 10.4 19.8
19.8 | 18.4| 20.6 8.6 . 6 7.5 | 25.0 18.4 | 20.6 23.7
22.1| 18.4| 14.9 9.8 .0 7.5 25.0 18.4 | 10.4 19.8
20.6 | 19.8| 19.1 9.2 L8 b 9.8 1. 16.3 | 23.7 19.1
21.4| 19.1| 18.4 9.2 4 51119 15.6 | 23.7 19.1
198 184 L Z o 8.6 o) {0 O Y o8 S 1) O e

Nore.—Gage could not be reached and gage-height record was notrecorded July 3, 9, 11, Aug. 14, 16, 24,
Sept. 14,15, 17, 18, Oct. 16, Nov. 2, 3, 26, Dec. 7, 9, Jan. 27, 28, Feb. 6, 8, 9, 11, 13, 20, 21, Mar. 4-6, 9-17, 25,
and 29. Ditch probably running neariy to_capacity for (iays given above. Discharge estimated at 25
million gallons per day, which is probably within 15 per cent of actual discharge.

Monthly discharge of Kuna ditch near Hanalei, Kauai, for the year ending June 30,1918.

Discharge. Total run-off.
Month. Million gallons per day.
Seg)er'\;d- Mﬂlion ?cre-
gallons. eet.
Maximum. | Minimum. | Mean. (mean)
7 iih e e ol ST W 1o 27.0 19.8 22.2 34.3 688 2,110
MBS i 25.0 17.0 19.9 30. 8 616 1,890
September........... : 25.0 14.2 17.5 27.1 525 1,610
Octobtr o el 5 25.0 8.0 13. 4 20.7 416 1,270
November. . . 2 25.0 7.0 10.8 16.7 323 994
December. ............ £ 25.0 7.5 9.38 14.5 291 892
January... 25.0 5.0 9.28 14. 4 288 883
BODPURER. < ... ciode ol 25.0 7.0 16.3 25.2 457 1,400
a.rg:h ................... 25.0 11.0 20.3 31. 4 630 1,930
Bprils ot oo Bl ol IREE 23.7 6.0 18.1 28.0 542 1,670
R T TR 3 23.7 10. 4 21.0 32.5 651 2,

L e PN ISR WA 1 i L 23.7 14.2 20.3 31. 4 608 1,870
Tho yoor. 1l S laithe b o 27.0 5.0 16.5 25.5 6,040 18, 500
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LUMAHAI RIVER NEAR HANALEI, KAUAIL

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

Recorps AvamaBLe.—May 23, 1914, to October 11, 1917, when station was dis-
continued.

Gaae.—Stevens water-stage recorder.

DiscEARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above and
100 feet below gage; stream bed very rough; right bank vertical; left bank slopes
gently. Control composed of boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.27 feet at 1 a. m.
October 8 (discharge, 940 million gallons per day or 1,460 second-feet); minimum
stage recorded, 0.2 foot August 19-23 (discharge, 33 million gallons per day, or 51
second-feet).

1914-1917: Maximum stage recorded, 9.0 feet at 3 a. m. December 19, 1916 (dis-
charge, computed from extension of rating curve, about 4,600 million gallons per
day, or 7,120 second-feet); minimum stage recorded, 0.6 foot April, 1915 (dis-
charge, 20 million gallons per day, or 31 second-feet).

REecuraTION.—None.

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Operation of water-stage recorder satisfactory. Records fair.

No discharge measurements made during year.

Daily discharge, in million gallons, of Lumahai River near Hanalel, Kauai, for the year
ending Jume 30, 1918.

Day. July. | Aug. | Sept. Oct. Day. July. | Aug. | Sept. | Oct.

Monthly discharge of Lumahai River near Hanalei, Kauai, forthe year ending June 30,

1918.
Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean.

156 39 62.9 97.83 1,950 5,980
113 33 45.8 70.9 1,420 4,360
66 36 42.6 65.9 1,280 3,920
120 39 50.5 78.1 556 1,700
G e SR | SR !‘ ................................ 5,210 | 16,000
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WAIOLI STREAM NEAR HANALEI, KAUAIL

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

RECORDS AVATLABLE.—June 30, 1914, to June 30, 1918.

Gage.—Stevens water-stage recorder.

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

CHANNEL AND cONTROL.—One channel at all stages; straight for 50 feet above and 20
feet below gage; right bank steep; left bank slopes gently. Control composed
of boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.60 feet at 1.50
a. m. February 4 (discharge, 550 million gallons per day, or 852 second-feet);
minimum stage recorded, 0.9 foot May 1 and 2 (discharge, 5.5 million gallons per
day, or 8.5 second-feet).

1914-1918: Maximum stage recorded, 6.15 feet at 6.30 a. m. December 19, 1916
(discharge, computed from extension of rating curve about 1,200 million gallons
per day, or 1,860 second-feet); minimum stage recorded, 0.6 foot July 22, 1914
(discharge, 2.0 million gallons per day, or 3.1 second-feet).

Diversrons.—None.

Recuration.—None.

UruizatioNn.—Small part of flow is diverted for irrigation of rice and taro below station.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined but date of shift somewhat uncertain. Curves applicable July 1 to Sep-
tember 16 and September 17 to June 30. Operation of water-stage recorder satis-
factory, except for short periods given in footnote to table of daily discharge.
Records poor July to September and fair October to June.

Discharge measurements of Waioli Stream near Hanaler, Kauat, during the year ending
June 30, 1918.

[Made by W. V. Hardy.]

Discharge. Discharge.
Dat hG?’gl(lat Dat hG'a et
ate. e1g 113 ate. elg) 113

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

feet. £ 003 teaty fa2a 1008

per day. per day.
1.54 26 17 May 22 1.90 59 38
1.20 13.4 8.6 1.98 70 45
1.57 29 19 June 13 2.07 80 51

2.27 107 69
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Daily discharge, in million gallons, of Waioli Stream near Hanalei, Kauat, for the year
ending June 30, 1918.

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

16 | 22 14 9.5 8.0 8.6 6.8 10.4 | 18 13 5.5 20
4] 11 8.0 8.6 | 42 8.6 6.8 8.6 16 34 5.5 16
35| 16 8.0 8.6|103 8.6| 6.8 7.3| 25 73 6.3 1.7
39| 11 8.0 8.0 22 8.6 7.3 28 42 181 7.3 9.5
28| 11 8.0 9.5| 20 8.6 6.8 8.0 | 132 110 6.3 8.0
16431 8.0 8.6 13 20 6.8 8.0 103 46 6.3 8.0
22| 11 8.0 8,6 8.6 50 6.8 8.0{ 31 20 6.3 8.0
25| 11 8.0 8.0 8.6 | 14 7.3 8.6 20 20 6.3 10.4
94| 10 8.0 7.3 8.0 22 6.8 13 20 18 7.3 22
43| 10 10 7.3| 10.4| 13 6.8 20 14 22 6.8 25
11| 10 16 Ta3 1% 801313 13 34 172 132 6.3 22
111 11 28 7.3 8.0| 14 10.4 | 25 164 50 6.3 46
19| 11 19 9.5 7.3| 18 10.4 | 25 63 38 5.9 42
14| 10 14 9.5 7.3| 16 28 14 63 14 6.8 25
11| 28 10 8.6 7.3| 10.4| 28 10.4 | 96 1.7 7.3 23
11| 35 45 46 18 9.5 | 10.4 9.5| 96 117 9.5 25
TledY 16 16 8.6 8.6 | 13 68 10.4 8.6 16
R e U R 10.4 | 10.4 8.6 8.0| 14 22 8 g 8.0 13
1 I (0 6 I S f o el 8.0 11.7| 14 16 BBl ivdes 16
S 5 7Y i 1 RIS 2 8.6 11.7 8.0 16 22 13 8.8t sty 22
18] L1 8.6 13 11.7 15 B 8.6 28
14| 11 8.0 8.6 8.0 10.4 8.0 16
184510 9.5 8.6 8.0 9.5 i 14
28 | 16 8.0 13 7.3 10.4 7.3 13
28| 11 8.6 9.5 73 63 7.3 10.4
S0/ 10: e 10.4 8.6 7.3 22 6.3 22 1157
16 10 17 8.6 8.6 7.3 18 6.3, 31 13
11 8.0| 18 8.0 8.0 7.3 18 6.3| 38 10.4
11 80| 18 9.5 9.5 7.3 31 5.9| 63 8.6
14 8.0 11.7| 10.4 8.0 7.3 63 5.9| 42 7.3
11 ) ) e B0 Lot b 3 1 2 W) (Ut S 7. Rl e

Nore.—No gage height record Sept. 15-27 and May 19-22; discharge estimated from neighboringstreams
Sept. 15, 16, and 27 as given; Sept. 17-26 and May 19-22 at 20 million gallons per day.

Monihly discharge of Waioli Stream near Hanalei, Kauas, for the year ending June 30, 1918.

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

211 SRR, S Sl U SRR 94 11 21.0 32.5 652 2,000
August... 8.0 12.7 19.6 395 1,210
September . 8.0 16.2 25.1 485 1,490
October. .. 7.3 10.1 15.6 314 961
November. oo ilved oy Dol I 7.3 14.8 22.9 445 1,360
DICCODOT - - oo onmn oo s 2 50 7.3 1157 18.1 362 1,110
T gy A (R N 172 6.8 17.8 21.5 551 1,690
RIS o v A e S L TP R 63 7.3 16.7 25.8 468 1,440
Mirch el i e 172 9.5 47.4 73.3 1,470 4,510
]A:Ip | SRl e St e 181 5.9 30.1 46.6 903 2,770
Y S e sin mh e A A A R e 63 5.5 16.0 24.8 495 1,520
F 23 T Nl S I S o SE R T 46 7.3 17.4 26.9 523 1,600
Theyear: . . 0. i i aranmsns 181 5.5 19.3 29.9 7,060 21,700
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MISCELLANEQOUS MEASUREMENTS.

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

Miscellaneous measurements on Kauai during the year ending June 30, 1918.

Discharge.
Localit; hGa t
Date. Stream. ocality. eigl -
(feet). [Second-| lglllll(‘)g
feet. |
* |perday.
Jul 2.0 1.3
i 4.2 2.7
3.2 2.1
39 25
9.2 5.9
12.5 8.1
Sept. .8 .5
Oct. 1 .35 .25
Nov. 13 .35 .25
Dec. 30 .5 .35
Jan. 23 .25 .15
Feb. 19 .55 .35
Mar. 4 .8 =i
Apr. 9 .3 .2
May 25 i i
Sept. 29 1.7 7.6
29 9.4 6.1
29 Lower Anahola ditch........ Btatlon 43 -1 45, .. ci et i o on 7.4 4.8
Apr. 8 | McBryde Sugar Co. Pump | Near Weir near Eleele. 31 20
3A and 3B ditch.

Norte.—First six measurements made at former gaging station.

ISLAND OF OAHU. )
KALIHI STREAM NEAR HONOLULTU, OAHTU.

LocarioN.—At Kioi Pool, about three-eighths mile above Catholic Orphanage, 3
miles up Kalihi road from King Street car line, and 5 miles north of Honolulu
post office.

RECORDS AVATLABLE.—September 8, 1913, to June 30, 1918.

Gage.—Gurley weight-driven water-stage recorder installed December 4, 1913.
Friez recorder in use September 8 to November 22, 1913.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 500 feet above gage.

CHANNEL AND CONTROL.—Water drops over a 10-foot fall into pool at gage. Channel
in solid rock, with steep, high banks; two channels for gage heights of 6.0 feet and
over. The high-water control is solid rock but gravel sometimes collects in the
low-water control and affects the stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9 feet at 2.15
and 4.30 a. m. April 4 (discharge, 260 million gallons per day, or 403 second-feet);
minimum stage recorded, 2.15 feet October 18-20 and 26-27 (discharge, 0.25 million
gallons per day, or 0.40 second-foot).

1913-1918: Maximum stage recorded, 12.5 feet at 1 a. m. March 19, 1917 (dis-
charge, about 400 million gallons per day, or 619 second-feet); minimum stage
recorded Qctober, 1917.

Diversions.—None.

RecuraTioN.—None. 2

UriuizaTioN.—Part of water diverted 400 feet below station for power development;
remaining low-water flow is diverted further downstream for irrigation of taro.
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Accuracy.—Stage-discharge relation not permanent.

SURFACE WATER SUPPLY OF HAWAII, 191718,

Rating curve used July 1 to

January 29 well defined between 1 and 3 million gallons per day. Poorly defined
outside of those limits. Rating curve used January 30 to June 30 well defined
between 2 and 30 million gallons per day; fairly well defined outside of those
limits. Operation of water-stage recorder satisfactory except no gage height
record April 14-28, May 6, 8, and 18-20. Discharge estimated from neighboring
streams for these periods. Records fair when water-stage recorder was operating;

poor at other times.

Discharge measurements of Kaliki Stream mear Honolulu, Oahu, during the year ending

June 30, 1918.

Discharge.
hGagI?t
Date. Made by— eig] s
(feet). | Second- ?ggﬁléﬁlé
feet, per day.

2.85 1.9 1.3
2.26 il .45
2.24 .5 .3
2.24 .5 .35
3.17 19.3 12
3.80 37 24
2.80 8.0 5.2
2.72 8.2 5.3
2.72 8.6 5.5
2.52 4.5 2.9

Daily discharge, in million gallons, of Kalihi Stream near Honolulu, Oaku, for the year

ending June 30, 1918.

Day. Oct. | Nov. [ Dec. | Jan. | Feb. | Mar May. | June.
1.7 1.3 .9 0.4 0.3 L5 0.9 6.6 4.4 5.1 4.4
£ 1.3 .9 .4 .3 1.2 <9 5.8 5.8 4.4 3.7
g 1.3 .8 .4 .5 1.2 .8 5.1 5.1 13 3.7
1.7 1.3 a8 .4 .65 1.3 1.3 4.4 5.1 5.1 3.7
L5 1.2 8 .4 2.6 1.3 1.0 9.8| 15 5.8 3.2
1.7 1.2 8 .5 9.0 6.8 .9 6.6 | 12 5.8 3.2
L5 1.3 .9 .35 2.0 2.3 3.5 5.1 6.6 5.8 3.2
il g 1.2 <9 .35 1.0 L5 1 SIS 5.1 5.1 3.2
2.3 1.2 0 .35 8 1.2 11| 22 17 4.4 4.4
2.6 1.3 .65 .35 .9 6.8 1.0 8.2| 38 4.4 4.4
1.7 1.8 .6 .6 1 2.3 1.1 6.6 | 68 3.7 3.7
L5 1.@ A8 8 .65 1.3 1.0 5.8 27 20 3.7 17
L5 1.5 .5 .6 .6 1.2 .9 6.6 | 34 40 3.2 5.1
1.5 1.3 .8 .5 .6 .1 .9 5.1 20 28 3.2 4.4
L5 1.3 .6 -4 .6 1.0 4.0 4.4 | 38 9.8 3.2 18
1.5 1.3 .6 .35 .6 1.0 1.1 6.6 | 62 9.8 19 9.0
L5 1.2 .8 .35 .6 1.0 1.0 18 20 8.2| 14 5.1
113 .9 e 25| .5 9 75| 58| 14 (S s | 3.7
1.3 1.2 .5 .25 .5 .9 3.5 9.0 | 12 14 4.4 3.2
1.5 1.2 .5 .25 .5 -9 2.0| 17 9.8 9.8 4.4 5.8
1.3 1.2 D .3 =8 .9 1.3 7.4 8.2 9.0 3.7 5.8
1.3 1.3 .4 .35 .6 1.1 1.1 6.6 7.4 9.8 8.2 7.4
1.3 15 .4 .3 .5 .8 1.1 5.1 6.6 9.0 14 3.7
1.3 1.3 .4 .3 1.2 .8 1.3 5.1 8.2 8.2| 14 3.2
1.5 1.2 .4 .3 .8 78 1.3 7.4 6.6 7.4 7.4 2.8
1.3 L2| .4 .25 3.5 10| 6.0| 12 51| 6.6| 6.6 2.8
1.3 1.2 .4 .25 L5 3.5 t.7 5.1 5.1 5.8 9 2.5
1.3 1.2 .4 .3 1.1 1.2 1.3 6.6 4.4 o I 2.5
1.3 1 | .4 .3 115 L5 S s e 3.7 5.1 7.4 2.8
1.5, 1.0 .4 .35 | 12 1 R e 4.4 4.4 4.4 2.5
1.5 .9 R T IR 1.0 LY ERRE 3.7 R S T 8 SR
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Monthly discharge of Kalili Stream near Honolulw, Oahu, for the year ending June 30, 1918.

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

2.6 1.3 1.54 2.38 48 147
1.8 ! 1.27 1.96 39 121
1.5 4 .32 .50 9 30
.6 .25 .37 .57 11 35
12 .3 1.57 2.42 47 145
6.8 .8 1.63 2.52 50 155
22 .8 2.80 4.33 87 266
22 4.4 8.06 12.5 226 693
68 3.7 15.6 24.1 482 1,480
74 3.7 18.6 28.8 558 1,710
19 3.2 6.89 10.7 214 655
18 2.5 4.94 7.64 148 455
74 .25 5.26 8.14 1,920 5,890

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

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

REecorps AvAmABLE.—October 21, 1913, to June 30, 1918.

Gaee.—Gurley weekly water-stage recorder installed Apnl 12, 1918, at same location
as old inclined staff; datum unchanged.

DISCHARGE MEASUREMENTS.—Low-water discharge measured by 2-foot sharp-crested
weir with end contractions; flood discharge measured by 12-foot sharp-crested
weir with end contractions, which, with 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, but original dimensions
were maintained.

CHANNEL AND coNTROL.—Channel in solid rock; straight for about 75 feet above and
below weir; banks high and covered with vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.95 feet at 5.30
a. m. April 19 (no estimate of discharge possible as entire weir was overflowed);
minimum stage recorded, 0.1 foot September 30 to November 2 and November
13-20 (discharge, 0.15 million gallons per day, or 0.25 second-foot).

1913-1918: Maximum stage recorded, 6.0 feet at 4 p. m. April 5, 1914 (no esti-
mate of discharge possible, as entire weir was overflowed); minimum stage re-
corded, 0.10 foot in November, 1913, September, 1915, July and August, 1916, and
during 1917 (discharge, 0.15 million gallons per day, or 0.25 second-feet).

Drversions.—Most of the flow at low and medium stages is diverted above station
for domestic supply and for power development. An irrigation ditch diverts low-
water discharge at point 300 feet below station.

REecuLATION.—Amount diverted above station varies.

UrmizaTioNn.—Station measures the waste water and seepage from reservoirs Nos.
2, 3, and 4, and the Laukaha weir. This waste water is used for irrigation of taro
and rice.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well de-
fined below and fairly well defined above 4 million gallons per day. Operation
of water-stage recorder satisfactory except April 1-12, May 3, 4, and 18, for which
periods there is no record and discharge has been estimated by comparison with
Kalihi Stream. Records fair when water-stage recorder was operating and poor
when there was no record.
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Discharge measurements of Nuuanu Stream below reservoir No. 2 wasteway, near Hono-
lulu, Oahu, during the year ending June 30, 1918.

[Made by R. D. Klise.]

Discharge.
Dat hG?' et
ate. eig sl
(feet). | Second- Mllllhon
feet. eacon
per day.
i P SN A i R ol e e e A S 1.40 22 14
O T e e D L S T L S e Lz e T b, KRR P8 1.16 1157 7.5

Daily discharge, in million gallons, of Nuuanu Stream below reservoir No. 2 wasteway, near
Homnolulu, Oakuw, for the year ending June 30, 1918.

Jan. | Feb. | Mar.

Apr. | May. | June.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.0 1.5 0.25| 0.15| 0.15 1.8
4.3 1A 25 .15 .15 1.5
4.3 1.1 .25 <151 L3 1.5
4.8 1.1 .25 .15 .9 1.3
4.3 150 § .25 .15 | 4.0 2.8
4.3 1.1 .25 .15 | 4.3 1.3
4.0 1.3 .25 .15 .4 o
3.7 1.3 .25 .15 .25 i |
4.0 1.1 .25 .15 .25 1% ¢
3.4 1.1 . 15 .25 1=
3.4 1.1 .25 .15 .25 1.3
2.8 Al .25 .15 .25 1.5
2.5 1.5 .25 .15 15 1.5
2.3 1.5 .25 .15 15 1.8
2.0 1.5 .25 .15 15 1.5
2.0 1.5 .25 .15 .15 1.2
3.7 .4 .25 «15 .15 1.1
2.8 .25 .25 .15 .15 1.3
2.5 <25 .25 15 «15 1.3
2.3 .25 .25 15 .15 1.5
2.0 .25 .25 .15 .55 1.5
1.8 .25 .25 .15 .25 1.5
1.5 -25 .25 .15 .25 1.3
1.5 <25 .25 .15 -9 1.5
1.5 25 .25 .15 .55 1.8
1.5 .25 .25 Ja5 ) 1.1 1.8
1.3 .25 .25 .15 oD 1.8
1.3 .25 <25 .15 .55 2.0
1.3 .25 25 .15 ( 1.3 2.0
1.5 .25 .15 .15 3.4 1.8
1.5 O] PR AP h O Fia e 1.8

Ot NGO bt et
Cror000 WOONW 0o

1

3.4
25| 1
8.9
3.4 1
3.1
2.3

2.3
2.0
3.7
2.8
7.6
2.8
2.8
3.7
3.7
3.1
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Monthly discharge of Nuuanw Stream below reservoir No. 2 wasteway, near Honolulu,
Oahuw, for the year ending June 30, 1918.

Discharge. Total run-off.

Month. Million gallons per day. Se&(g&d— Million v

Maximum.| Minimum.| Mean. | (mean). | 83llons. feet.
T G L e T R, AU IR 4.8 i 2.7 4.19 84 258
August... - 1.8 .25 el 1.19 24 73
September . .25 .15 .25 .39 7 23
October-.... .15 .15 .15 .23 5 14
November . 4.3 .15 .78 121 23 72
December. . 2.8 1.1 1.83 2,37 47 146
January.... 10 1.5 3.14 4. 86 97 299
February 11 2.5 4,49 6.95 126 386
March... 80 15 15. 5 24.0 479 1,470
April... 80 8.9 22.2 34.3 666 2,040
T et e S ISR SR S R 16 10 12. 4 19.2 384 1,180
s AR S R S SR 15 6.5 8.59 13.3 258 791
e Dhetyears ¥t il Sl BT 80 15 6.03 9.33 2,200 6,750
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MAOLE DITCH, MAUKA STATION, NEAR HONOLULU, OAHU.

Locarron.—In Nuuanu Valley, 200 feet below lower portal of Hillebrand Glen tunnel
at the ditch intake, about 6 miles from Honolulu post office.

REecorps AvATLABLE.—October 6, 1917, to June 30, 1918.

Gace.—Gurley weekly water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Ditch is an earth cut, with bottom lining of concrete. At
the gage a section 50 feet long, 4 feet wide, and 2} feet high was constructed of
concrete, with an elliptical concrete control 15 feet below gage.

ExXTREMES OF DISCHARGE.—Maximum stage recorded, 2.86 feet at 5.30 a. m., April 19
(discharge, estimated from extension of rating curve, 29 million gallons per day,
or 45 second-feet); minimum stage recorded, ditch occasionally dry.

Diversions.—Ditch diverts water from Maole Stream into Nuuanu Reservoir No. 4.

RecurATiOoN.—By head gates.

Urmization.—City water supply and power development.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Rec-
ords good for low stages, but may be considerably in error for high and fluctuating
stages.

Discharge measurements of Maole ditch, mauka station, near Homnolulu, Oahu, during
the year ending June 30, 1918.

[Made by R. D. Klise.]

Discharge. Discharge.
Dat hG?g}?t Dat hG‘ et »
ate. eig . ate. eig 2x3e
(feet). | Second- | Million (feet). | Second- | Million
ot gallons ft gallons
- per day. * | perday.
0.12 0.04 008 | May3o.:ocasivsncsia 1.07 7.9 5.1
.52 1.6 1.0 e .98 6.9 4.5
.52 157 1:1 .84 5.1 3.2
.39 ey .5 .27 .3 2
.86 5.6 3.6 .76 4.1 2.6
.87 5.1 3.3 .72 3.6 2.3
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Daily discharge, in million gallons, of Maole ditch, mauka station, near Honolulu, Oahu,

Jor the year ending June 30, 1918.

Day. Oct. | Nov. | Dec. Jan. Feb. Mar Apr. | May. | June.
0.15 0.10 0. 67 0.13 0.23 0.23 0.12
.12 .08 i .15 2.04 .19 <11
21 .08 12 -19 3.30 2.50 .10
21 .31 10 chll 4.44 71 .10
.15 foo il .90 2.04 2.98 90 .09
1.32 .09 .34 1.26 1.50 34 .09
63 1.00 52 .37 1.12 17 .09
.19 .49 1. 56 .21 . 80 .13 ol
12 Ml | 1.88 2.50 2.74 .12 .40
20 .08 34 2. 66 5.50 .28 .55
31 .19 25 1.44 2.32 21 .13
i1} .06 37 1.08 1.88 .13 .37
10 .08 55 1.12 4. 60 .14 5
10 .08 21 1.00 2. 58 10 B
08 <65 13 .85 1.26 19 1.80
08 .09 25 1.74 1.68 2.04 «55
07 .06 1.26 .95 112 .37 .21
07 .90 25 .52 .90 25 17
07 .34 .80 .52 5.50 21 .28
06 .25 1.08 .37 1.20 13 Sl
09 .10 46 .31 .67 .12 80
34 .08 .40 .28 2.20 .52 .59
08 <07 19 .25 <59 .28 «19
07 12 17 1.12 49 .21 15
05 .28 34 .43 40 .34 12
.19 .31 40 .13 .10
1. 00 .25 43 .12 11
.28 .23 31 .40 12
.49 .43 52 .63 21
.15 -3 31 .15 17
<21 1 R s B

NotE.—No gage-height record Nov. 24 and May 7-10; discharge interpolated Nov. 24, estimated from
makai station May 7-10. No flow for days when discharge is not given.

Monthly discharge of Maole ditch, mauka station, near Honolulu, Oahuw, for the year ending
June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum.| Mean.
October (19 days). .... et e A 0.13 0.01 0.046 0.071 0.9 27
November (28 dayS)eeeeecueuaennenn- 1.68 01 .294 .455 8.2 25.3
Decembers st b2 L skl Tl 1.32 05 .258 .399 8.0 24.5
January... 1.00 06 .298 . 461 9.2 28.4
February . 1.88 10 . 516 .798 14.5 44.3
h 2. 66 13 . 750 1.16 23.2 71.4
A 5. 50 23 1. 80 2.78 54.0 166
2.50 10 .421 . 651 13.0 40.1
June 1. 80 .09 .319 . 494 9.6 29. 4
............................................ 141 432
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MAOLE DITCH, MAKAI STATION, NEAR HONOLULU, OAHU.

LocaTion.—In Nuuanu Valley, 150 feet from Pali road, opposite reservoir No. 4, into
which the ditch empties; about 64 miles from Honolulu post office.

REcorDS AvAtLABLE.—October 5, 1917, to June 30, 1918.

GaeeE.—Gurley weekly water-stage recorder.

DiscEARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND CONTROL.—Ditch is earth cut with bottom lining of concrete. At the
gage a section 50 feet long, 5% feet wide, and 3 feet deep is constructed of concrete,
with concrete control at lower end.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.45 feet at 4 a. m., April 19
(discharge, 32 million gallons per day, or 50 second-feet); minimum stage recorded,
ditch occasionally dry. .

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

REecurATION.—By head gates.

Uriuizarion.—City water supply and power development.

Accuracy.—Stage-discharge relation permanent, except during unusually high stages,
when the concrete control is not effective on account of large amount of silt carried.
A large number of discharge measurements were secured and rating curve is fairly
well defined below 14 million gallons per day. Records good for low stages,
but subject to considerable error for medium and high stages.

Discharge measurements of Maole ditch, makai station, near Honolulu, Oahu, during the
year ending June 30, 1918.

[Made by R. D. Klise.]

Discharge. Discharge.
Dat: ];}agﬁt Dat: hG'a et
ate. eig . ate. eig] —
(feet). | Second- l‘glllhon (feet). | Second- Bglllhon
feet. | 88008 fept, - [ ERSOLS
per day. per day.
0.13 0.04 0.03 0.99 6.7 4.3
.70 4.5 3.0 .99 5.6 3.6
.62 3.3 2:1 .87 5.3 3.5
.59 2.6 .7 .78 4.1 2.7
.55 2.0 1:3 £y 3.7 2.4
.40 .65 .4 .75 4.2 2.7
.36 .55 .35 .77 4.2 2.7
-99 8.6 5.6 2.89 48 31
.90 7.0 4.6 2.75 29 19
1.39 12.6 8.2 2.47 27 18
218 7.2 4.7 2.00 22 14
1.06 7.6 4.9 1.84 18 12
1.04 7.3 4.7 1.64 15 10
1.03 6.9 4.5 1.35 10.9 7.0
1.04 1.0 4.5

103502°—19—wsp 485——6
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Daily discharge, in million gallons, of Maole ditch, makasi station, near Honolulu, Oahu,
Jor the year ending June 30, 1918.

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

0.19 0.13 0.90 0.14 0.18 0.19 0.13
.10 1t .18 .16 1.50 .16 .13
16 11 .12 .20 2.80 1.86 .10
14 .34 .10 .22 5.84 .45 .09
14 .14 .90 2.45 2.73 .58 .10
1.56 09 .25 1.92 1.14 .24 .10
50 78 .70 .32 .50 19 .09
.32 45 1.32 .45 .35 14 .12
.19 .14 3.04 2.10 1.68 13 .50
.38 6.27 5.04 30 .50

40 .13 .25 5.20 1.86 .22 ¢
24 .10 .25 2.17 1.20 14 3.60
22 .08 .48 1.86 4 24 14 .66
22 .10 .25 1.14 2. 66 .13 .38
20 .58 24 3.60 1.08 13 2.17
.18 .13 4 5.84 1.74 2.88 38
-18 .10 1.68 1.02 A8 .32 19
18 1.14 .50 .66 .18 13
.18 .35 50 .42 5.84 .28 16
.18 .24 90 24 1.08 .14 54
20 10 35 .22 58 .13 .58
.30 09 25 .19 2.59 58 74
.10 08 19 .19 40 .30 22
.08 13 19 .66 32 .22 14
08 20 32 .38 .30 .30 14
14 1.02 90 .28 .32 18 10
.82 14 24 .20 .32 16 12
25 08 .25 .20 . 50 .13
35 0 Prsmnda .35 .40 58 18
18 102002 St .19 .25 1.02 .16
22 e .16 oA 5.0y e QA

Note.—No gage-height record Nov. 3-6, 22-24, and Jan. 2,4; discharge estimated from flow of Mauka
station. No flow on days for which dlscharge is not given.

Monthly dzscharge of Maole ditch, makas station, near Honolulu, Oahu, for the year ending
June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean.
OQotober (19 GRYSE). cxsrnern s s 0.14 0.01 0.054 0.084 1.0 gl
November (28 days). . 1.65 02 .309 . 478 8.6 26.6
December. ........... 1.56 08 . 295 . 456 9.1 28.1
January... 1.26 06 .302 . 467 9.4 28.7
February . 3.04 10 .558 . 863 15.6 47.9
6.27 14 1.27 1.96 39.2 121
5.84 .18 1.62 2.51 48.6 149
2.88 13 .419 .648 13.0 39.9
3.60 09 .426 . 659 12.8 39.2
............................................ 157 484
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MANOA STREAM AT COLLEGE OF HAWAII, NEAR HONOLULU, OAHU.

Location.—In gorge about half a mile southeast of college of Hawaii and 3 miles

east of Honolulu post office.

RECORDS AVAILABLE.—March 23, 1909, to November 24, 1910; November 1, 1912,

to April 26, 1913; September 10, 1913, to June 30, 1918.

Gace.—Vertical staff on left bank. The weir used during 1909 and 1910 was destroyed
by flood of November 24, 1910. Several changes in gage datum previous to 1912.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Channel straight and confined in the vicinity of station;
stream bed composed of rock; clean and fairly permanent; left bank composed of
rock nearly vertical; right bank has a gentle slope, covered with vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.50 feet at 4 p. m.
April 10 (discharge, 80 million gallons per day, or 124 second-feet) mirimum
stage recorded, 0.55 foot September 6 (discharge, 0.65 million gallons per day,
or 1.0 second-foot).

1909-1918: Maximum stage recorded, 9.0 ! feet from high-water mark of flood
of March 19, 1917 (discharge, from extension of rating curve, 850 million gallons
per day, or 1,320 second-feet); minimum daily discharge, March, 1914 (0.2
million gallons per day, or 0.3 second-foot).

Diversions.—Nearly all the low-water flow is diverted above and below the station
for irrigation.

REecuraTION.—None.

UriLizatroN.—Records show water available for storage at this reservoir site; the low-
water flow of the stream is extensively used for irrigation of rice and taro in
upper and lower Manoa Valley.

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to
November 5 fairly well defined between 2 and 20 million gallons per day; poorly
defined outside these limits. Rating curve used November 6 to June 30 poorly
defined. Gage read twice daily to tenths. Records fair July to October and
poor after October.

Discharge measurements of Manoa Stream at College of Hawaii, near Honolulu, Oahu,
during the year ending June 30, 1918.

Discharge.
Dati Made b, hG?'gl‘lat
ate. ade by— eig] f104
(feet). | Second- | Million
feet, EIng
* per day.
Nov: 2225004 College of Hawaiistudents. ... . ... ... 0.87 2.9 1.9
© 7 pe S 3 L el ity et e S e RO, U . i e il Lo .86 2.8 1.8
May 9........ TR S R P L e s o IR e 1.09 7.4 4.8
June28.... ... R0 s e s a5 e W s W s B e AN G B 1.39 12.7 8.2

1 Supersedes maximum published in Water-Supply Paper 465.
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Daily discharge, in million gallons, of Manoa Stream at College of Hawaii, near Honolulu,
Oahw, for the year ending June 30, 1918.

PR®OR NONKE SUCING SUINGIE PPN PPNO S
W OO 00 W WwWwWwwaoo oo™ DRWOW WWoWWw wwo (=2

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

0.9 0.7 0.8 0.8 0.9 5.6 3.8 7.0 8.5 8.5 4.4
.8 .75 .75 .8 1.0 6.3 3.3 5.6 8.5 8.5 3.3 1
.8 ¢ 03 [ 515 .8 1.0 5.6 3.3 6.3 8.5 | 43 3.3
.8 .8 - (D .8 1.0 1) 2.8 7.8 7.0 34 5.6
s .8 Ay .8 2.9 5.6 2.3 7.0 6.3 32 5.6
.8 .75 .65 .8 7.0 7.0 2.3 5.6 7.0 25 7.8
.8 v a D &8 5.0 7.0 4.4 T8 7.0( 19 7.8
.8 37 S .8 5.6 7.0 4.4 8.5 85| 16 7.0
.8 ~8 bl .8 3.8 5.6 3.8 9.2 85| 18 5.6
.8 28, . .75 3.8 5.6 4.4 7.8 8.5 | 68 5.6
8 .8 .8 .75 5.0 5.6 4,4 85| 10 51 6.3
%] .8 .75 .75 5.6 4.4 3.8 7.0 8.5 | 37 3.8
.8 TR .8 .8 2.8 5.6 4.4 5:6 |11 37 3.3
.8 .75 .8 .8 2.3 5.6 5.0 8.5 9.2 1" 25 3.3
.9 .75 .8 .8 1.5 6.3 3.8 6.3 85| 30 3.3
1.0 .8 -8 .8 1.5 5.6 6.3 5.6 8.5 41 8.5
.9 .8 .8 .8 1.5 7.0 5.6 5.6 85| 22 70
1.0 28 .8 .8 1.2 e i) 4.4 6.3 85| 22 7.0
1.0 .8 29 .8 1.2 7.0 6.3 5.6 8.5| 14 5.6
.75 .8 AL o8 1.5 85| 24 7.8 Ball At 5.6
o .8 .8 .8 1.5 7.8 14 7.0 85| 10 5.6
.8 & 58 .8 1.5 6.3 | 11 7.0 9.2 9.2 3.3
.75 .8 .8 1.0 4.4 5.6 | 10 5.6 8.5 8.5 2.3
.75 .8 o] 1.0 3.8 5.6 8.5 6.3 9.2 8.5 2.3
.75 .8 8 1.0 3.3 5.6 | 10 5.6 9.2 70 2.8
.75 .8 .8 1.0 2.3 6.3 9.2 7.0 8.5 7.0 3.3
.75 .75 .8 1.0 2.3 8.5 9.2 9.2 10 4.4 3.3
.75 .8 .8 1.0 2.3 e 7.8 10 8.5 4.4 2.8
.75 .8 .8 1.0 5.0 7.0 i R 9.2 4.4 3.8
.8 .8 .8 1.0 5.6 6.3 Tl ot 8.5 4.4 5.6
.75 xR 5 g \ 7.0 AL I - ) A R P

Monthly discharge of Manoa Stream at College of Hawaii, near Homolulu, Oahu, jfor
year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
Set%%l;d- Mﬁlion Acre-
gallons. feet.
Maximum. | Minimum. | Mean. (mean).

1517 L X A e S R e 1.0 0.75 0.81 1.25 25 T
Wiieast, (St S < 28 o .78 1.21 24 74
September . .8 .65 .78 1.21 23 72
October..iv2 o s ass 1.0 7l .85 1.32 26 81
7.0 .9 2.94 4.55 83 271
8.5 4.4 6. 41 9.92 199 610
24 2.3 6.52 10: 1 202 620
10 5.6 7.04 10.9 197 605
11 6.3 8.57 13.3 266 815
68 4.4 21.0 32.5 630 1,930
8.5 2.3 4.83 7.47 150 460
10 2.3 4.36 6.75 131 401
68 .65 5.37 8.31 1,960 6,020
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WEST BRANCH OF MANOA STREAM NEAR HONOLULU, OAHU.

LocartioN.—At diversion dam at R. W. Shingle’s bungalow, 300 feet above highway
bridge, about one-eighth mile above confluence with East Branch of Manoa
Stream, 4 miles northeast of Honolulu post office.

RECORDS AVATLABLE.—May 29, 1913, to June 30, 1918.

GacE.—Stevens water-stage recorder. "Watson water-stage recorder in use June 17
to October 20, 1914; replaced October 20, 1914, by a Friez water-stage recorder;
replaced May 9, 1915, by a Stevens 8-day water-stage recorder which was replaced
February 28, 1916, by a Stevens continuous water-stage recorder. Vertical staff
gage (at different datum) 150 feet upstream from highway bridge, about 25 feet
above a small irrigation ditch diverting from right bank, read from May 29, 1913,
to June 16, 1914.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Small masonry diversion dam with rounded crest acts as
control, and forms alarge, quiet pool in the vicinity of the gage for low and medium
stages. Leaves and small débris lodge on control and growth of grass on sides at
times affects the discharge relation slightly. Channel clean and confined in
the vicinity of the gage. A short distance upstream the natural slope is steep
and channel is filled with boulders.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.10 feet at 3 p. m.
March 11 (discharge, 400 million gallons per day, or 620 second-feet); minimum
stage recorded, 1 foot at various times during August, September, and October
(discharge, 0.3 million gallons per day, or 0.45 second-foot.).

1913-1918: Maximum stage recorded, 4.65 feet 12.15 a. m. March 20, 1917
(discharge, 540 million gallons per day, or 837 second-feet; revised); minimum
stage recorded, December, 1913, (discharge 0.05 million gallons per day, or 0.08
second-foot).

Diversions.—None.

REecuraTION.—At low water, pool at gage is lowered slightly for short periods by the
operation of a small hydraulic ram used for pumping water for domestic use and
also for filling a swimming pool.

UrmizatioNn.—Records on west and east branches of Manoa Stream together show
amount of surface water available in upper Manoa Valley, above nearly all diver-
sions. Practically the entire low-water flow of Manoa Stream is utilized at lower
elevation in Manoa Valley for rice and taro irrigation.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 2 and 100 million gallons per day. Operation of water-stage
recorder satisfactory, except November 26 to December 2. Discharge estimated
for this period from flow of East Branch of Manoa. Records fair.

Discharge measurements of West Branch of Manoa Stream near Honolulu, Oahu, dumng
the year ending June 30, 1918.

Discharge.
Dat 4 V Made b, hGa ht
ate. e by— eig! sis
(feet). | Secong- | Million
foet gallons
* | per day.
1.04 0.8 0.5
1.01 .45 .3
1.02 .45 .3
1.06 1.3 .85
107 35 22
1.14 3.0 1.9
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Oahuw, for the year ending June 30, 1918.

SURFACE WATER SUPPLY OF HAWAII, 1917-18.

July. | Aug. | Sept.

Day.

Daily discharge, in million gallons, of West Branch of Manoa Stream mear Homolulu,

86

Month.

Monthly discharge of West Branch of Manoa Stream mear Honolulu,
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EAST BRANCH OF MANOA STREAM NEAR HONLOULT, OAHTU.

LocaTroN.—At highway bridge 400 feet above confluence with West Branch of Manoa
Stream, in upper Manoa Valley, 5 miles northeast of Honolulu post office.

RECORDS AVAILABLE.—May 29, 1913, to June 30, 1918.

GAGE.—Stevens water-stage recorder. Watson water-stage recorder from May 5,
1913, to September 28, 1914. Vertical staff gage 200 feet upstream on right bank
at different datum was read from May 29, 1913, to May 19, 1914.

DiscHARGE MEASUREMENTS.—Made by wading for low and ordinary high-water
stages; flood measurements may be made from highway bridge.

CHANNEL AND coNTROL.—Channel steep just above gage, but slope is reduced for
30 feet past gage to control which is a riffle of small boulders and gravel; control
shifts considerably. At low and medium stages stream past gage is fairly wide
and deep and velocity is well distributed. Both banks are fairly steep and
covered with vegetation.

ExTREMES OF DiscHARGE.—Maximum stage recorded during year, 4.05 feet at 5.30
a. m. April 19 (discharge, 195 million gallons per day, or 302 second-feet); mini-
mum stage recorded, 1.35 feetat various times from October to March (discharge,
0.9 million gallons per day, or 1.4 second-feet).

1913-1918: Maximum stage recorded, 5.2 feet at 4 p, m. March 19, 1917 (dis-
charge, from extension of rating curve, 470 million gallons per day,! or 727 second-
feet); minimum daily discharge occurred during March, 1914, and in 1917-18.

Drversions.—East Manoa ditch divert a quarter of a mile above station for irrigation.

REecurarioNn.—None.

UriuizatioN.—Records on east and west branches of Manoa Stream together show
amount of surface water available in upper Manoa Valley above nearly all diver-
gions. Practically the entire low-water flow of Manoa Stream is utilized at lower
elevations in Manoa Valley for irrigation of rice and taro.

Accuracy.—Stage-discharge relation not permanent. Rating curves well defined
below 30 million gallons per day applicable July 1 to April 18 and April 19 to
June 30. Operation of water-stage recorder satisfactory except July 12 to August
6, May 21-24, and June 12-20. Discharge for these periods estimated from West
Branch of Manoa. Records fair when water-stage recorder was operating, poor
at other times.

Discharge measurements of East Branch of Manoa Stream near Honolulu, Oahu, during
the year ending June 30, 1918.

Discharge.
Dat Made b; hG'agl?t
ate. ade by— eig dans

(feet). | Second- | Million

fopt. | -] Bauaus

per day.
1.40 1.65 1.1
1.37 1.65 b |

2.09 26 16

1.44 3.3 o
1.54 5.6 3.6

1 Supersedes maximum published in Water-Supply Paper 465.



Jor the year ending June 30, 1918.

SURFACE WATER SUPPLY OF HAWAII, 1917-18.

Daily discharge, in million gallons, of East Branch of Manoa Stream near Honolulu, Oahu,
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EAST MANOA DITCH NEAR HONOLULU, OAHTU.

LocaTion.—1,000 feet below intake. Ditch diverts from East Branch of Manoa
Stream about 1,000 feet above gaging station on that stream, 4 miles northeast
of Honolulu post office.

RECORDS AVAILABLE.—May 24, 1915, to December 31, 1916; January 26 to June 30,
1918.

Gace.—Gurley weekly water-stage recorder. Vertical staff May 24, 1915, to December
31, 1916. ,

DiscEARGE MEASUREMENTS.—Made by a 2.5-foot sharp-crested Cippoletti weir.
01d staff gage station rated with current meter.

CHANNEL AND CONTROL.—Weir basin about 6 feet wide, 30 feet long, and 2 feet deep
below weir crest. Ditch in earth cut. Wooden weir with metal crest.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.53 feet at 9 a. m.,
April 10 (discharge, not estimated, weir flooded); minimum stage recorded, 0.27
foot, April 23 (discharge, 0.75 million gallons per day, or 1.2 second-feet).

1915-1918: Maximum stage recorded April 10, 1918; minimum stage recorded,
0.75 foot January 22-24, 1916 (discharge, 0.7 million gallons per day, or 1.1 second-
feet).

Diversions.—None.

REecuraTION.—None.

Urtization.—For irrigation of rice and taro.

Accuracy.—Stage-discharge relation practically permanent. Some velocity of
approach, probably making published discharge too small. Operation of water-
stage recorder satisfactory for record published. Records fair.

Discharge measurements of East Manoa ditch mear Honolulu, Oahu, during the year
ending June 30, 1918.

[Made by R. D. Klise.]

Discharge.
Dat hG?'glgt
ate. eig o
(feet). | Second- Mllllhon
feobait| ouont
per day.
31 A O RS IR o f A Rl PR T R o IO T S S P Dt O S P e T 0. 40 2.1 1.4
R e W S S e s .43 2.3 15

Daily discharge, in million gallons, of East Manoa ditch near Honolulu, Oaku, for the
year ending June 30, 1918.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. Day. Jan. [Feb. | Mar. | Apr. | May.| June.

! e 0.9 /09| 11| 15 A e e I ) b B e R R SO 3.0 1.8
Y U SRTED S R +85 w9 1L.6] Lb 1.5 Ehe A B oy T e 2.0 1.5
<P ) i 8 sy 2.2 2.4 L5 s e e 1.8 15
T Ao ey |l BN 2.3 ) 1.5 A ] PR 1.8 15
(g hh [ PRER o0 it b gl P 1.5 B B T gy e e 1.7 2.0
L5 .8 L5 v 51,1 10,9 1.7 1.9

1.3| 1.3 1.5 A o 0 ) 17 L7

L1y L5 -0 BT S S 1.5

L8| 1.9 L7 .0 |16 [1.2 1.4 1.4

...... 2.2 1.8 95| .9511.9 1.8 1.4

1.8 1.5 1.9 1.8 1.4

1.8 2.3 1.9 1.6 1.4

1.8 1.7 1.8 1.8 1.4

17 1.5 1.9 Tl 1.3

1.8 2.4 1.6 % (13 1.3
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Monthly discharge of East Manoa ditch near Honolulu, Oahu, for the year ending Juné

380,1918.
Discharge. Total run-off.
Month. Million gallons per day.
Se‘c;géd' Mﬂ]ion Acre-
allons. feet.
Maxtmum, | Mintrium, | Mean; /| Gmesn).l/ &

January 26581 J bl ot s Nl 1.4 0.85 G il 1.72 4 20
February: - ook S tes o o st Uy 2.9 <8 1.26 1.95 35 108
2 Ly b e L e e 3.0 o8 1.72 2.66 53 164
FURO SIS S s s c et o 2.4 1.3 1. 60 2.48 48 147

HAIKU STREAM NEAR HEEIA, OAHU.

LocaTioN.—60 feet above intake of Reservoir ditch, 1} miles west of Heeia.

RECORDS AVAILABLE.—January 29, 1914, to June 30, 1918.

Gace.—Stevens water-stage recorder installed April 28, 1914, at same location and
datum as staff gage; original staff gage datum was raised 0.88 foot March 29, 1914.

DISCHARGE MEASUREMENYS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—Ome channel at all stages; straight for 20 feet above and
40 feet below station; banks steep and high; stream bed of solid rock., Control
is smooth solid-rock ledge; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.36 feet at 12.05
a. m. April 4 and at 6.15 p. m. April 11 (discharge, 180 million gallons per day, or
279 second-feet); minimum stage recorded, 0.7 foot frequently throughout the year
(discharge, 2.2 million gallons per day, or 3.4 second-feet).

1914-1918: Maximum stage recorded, 6.5 feet at 1 a. m. March 20, 1917 (esti-
mated discharge, 250 million gallons per day, or 390 second-feet); minimum stage
recorded, 0.6 foot July 16, 1916, and February 9-12, 1917 (discharge, 1.4 million
gallons per day, or 2.2 second-feet).

Diversions.—None.

REeGcurATION.—None.

UruizatioN.—Low flow diverted below station for domestic supply and for irrigation
of taro and rice.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 2.5 and 12 million gallons per day. Operation of water-stage
recorder satisfactory. Records good.

Discharge measurements of Haiku Stream mear Heeia, Oahu, during the year ending June

£0, 1918.
Discha;ge.
Dat Made b hG?'gI?t
ate, e by— eig! sasl
(feet). | Second- | Million
foot gallons,
: per day.
Iy 8l Loy o R R R U T R S RS S e 0.75 3.9 2.5
Oct, Xioaacdash R B ARHEO, 5o v, s e 2 Wb RN g ) Sk .76 4.1 2.6
0.5 f L DR RO {3 Vot B M R (R S IR, | A8 N G e T SR R 1.18 15.5 10
G LN ST e e R S L e T e .73 4.1 2.6
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of Haiku Stream near Heeia, Oahu, for the year ending
June-30, 1918.

Daily discharge, in million gallons,

q COOOD COONN ©ONON NOOOO ONOOO OOOOD
m Nl cicicicded cidiedoled Soiciciad cicdoicial oo
i '
< ©OMNN NOOOO ©ONND NVONNN NPONN ©OOOOD
m Noirmmd doicicia cdadcd doicica cidcicded oo daial
o ) » voow® HOMO ©OMN W OMONN NOONN
a B3NN B dHn Ot Wddnd FdHdd daicids
A o i i i ”
o NUNOS HNOO®D 0O = MHOHO NENNNN NONOND
m doicicid ddaad dFodg ONFSHE dedcdeded oSeicdwodad
. NOLCO COONG NANNN ©NONW NOONN NN ;i
S | soicicis cisicids ddddn ddace e e
X NENNNN NONOE ©ENNND ©ONON ©OOND ©OOMON
M caicicial vl cdaicicd oo diod cdcica oG
A

o CNONE® ONWBO O©NANN NNANN NONNN NOOOON
m N oo docdaa dadaa dccca cdfciciaicl
V- COOON SO NNN aNNaaN NNONDO WOOON LCOOOO “
M cNoicicid Woiciaiad cicicicidd cicicicicd ciciciciad caiciciad
o ©EOODOD VOOOO DOOOO OOOODO OOOOO OOGOOD
% cicicicial ciaicicial ciaiciciad cciciciad cicicicial cicicicioiad
- COOOD VOVOD CONND NOOODO OOOOO ©OOOD !
2 Nadaa ccccda dacdda Sadaa ccicdccd ccicica
e .
& COOOE ONANN NANOD ©OOOO VONDO OOOOOD
=) NN il deddaiad cdidaie dacdaia cciciciaic
=

|

=

B

-]

=]

Monthly discharge of Haikw Stream near Heeia, Oahu, for year ending June 80, 1918.
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PUNALUU STREAM AT ELEVATION 539 FEET, NEAR PUNALUTU, OAHU.

Locarion.—About a quarter of a mile below confluence of Kalena and Pio branches,

and 5 miles by road and foot trail south of Punaluu railroad station.
RECORDS AVAILABLE.—April 27, 1915, to April 11, 1918, when station was discontinued.

GaGE.—Friez water-stage recorder substituted for 8-day Stevens recorder February

16, 1916.
DiscHARGE MEASUREMENTS.—Made by wading or from cable 150 feet above gage.
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CHANNEL AND cONTROL.—One channel at all stages, straight for several hundred feet
above and below station; composed of boulders and gravel; right bank slopes
sharply; left bank vertical; both banks fairly clean up to extreme flood stages.
Control composed of large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—1915-1918: Maximum stage recorded, 6.6 feet at 9.20
p. m. April 11, 1918 (discharge about 700 million gallons per day, or 1,080 second-
feet); minimum stage recorded, 0.67 foot October and November, 1917 (discharge,
1.5 million gallons per day, or 2.3 second-feet).

Diversrons.—None.

RrcuraTioNn.—None.

UriuizarioNn.—Part of low-water flow is diverted at low elevation for irrigation of sugar
cane, rice, and taro. Station was established to determine the feasibility of a
project to divert the water of the upper Punaluu Valley to augment the water
diverted from the Kahana Valley by the Waiahole Water Co.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 2 and 6 million gallons per day. Operation of water-stage
recorder satisfactory except January, 16-22, February 13, 1620, and 23-26, no
record; discharge estimated from flow at lower station. Records fair.

Discharge measurements of Punaluu Stream at elevation 539 feet, near Punaluu, Oahu,
during the year ending June 30, 1918.

[R. D. Klise.]
Discharge.
Dat hG'agft i Milli
ate. eig ion
(feet). S?::gld' gallons
% per day.
0.67 2.3 1.5
.68 2.5 1.6
.73 3.1 2.0

Daily discharge, in million gallons, of Punaluu Stream at elevation 539 feet, near Punaluu,
Oahu, for the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. Jan. | Feb. | Mar Apr.
3.8 2.5 2.0 2.0 1.6 7200 2.5 14 6.4 12
3.8 2.5 2.0 2.0 1.6 2.0 2.5 7.4 5.5 14
3.8 2.5 2.0 2.0 3.8 3.8 2.5 6.4 5.5 28
3.8 2.5 2.0 2.0 3.0 3.0 2.5 5.5 5.5 57
3.8 2.5 2.0 2.0 3.0 4.6 3.8 7.4 8.5 21
3.8 2.5 2.0 2.0 3.8 7.4 3.0 6.4 7.4 16
3.8 2.5 2.5 2.0 3.0 6.4 3.0 5.5 5.5 11
3.8 2.5 2.5 2.0 2.5 4.6 4.6 9.8 5.5 10
3.8 2.5 2.5 2.0 2.5 3.8 3.0 11 11 21
4.6 2.5 2.5 2.0 2.5 5.5 3.0 6.4 19 34
3.8 2.5 2.5 2.0 2.0 3.8 3.0 5.5 31 120
3.0 2.5 3.0 2.0 2.0 3.8 3.0 5.5 195 st e
3.0 3.0 3.0 2.0 2.0 3.8 4.6 5.5 B L e
3.0 3.0 3.8 2.5 2.0 3.8 3.8 5.5 . T et e
3.0 3.0 3.0 2.0 2.0 3.0 5.5 5.5 L ; TR ISR S
3.8 3.0 3.8 1.8 2.0 2.5 4.6 5.5 31
3.0 2.5 3.8 1.5 2.0 2.5 3.8 8.5 17
3.0 2.5 3.0 1.5 2.0 2.5 10 5.5 11
3.0 2.5 2.5 1.6 2.5 2.0 10 6.4 9.8
3.0 2.5 2.5 2.0 2.0 2.5 6.4 14 8.5
3.0 2.5 2.5 3.0 2.0 2.5 4.6 12 7.4 |.

3.0 2.5 2.5 2.5 1.5 3.8 4.6 7.4 6.4 |.

3.0 3.0 2.0 2.0 i.6 2.5 4.6 6.4 6.4

3.0 3.0 2.0 1.6 1.6 2.0 5.5 7.4 7.4 |.

3.0 2.5 2.0 1.6 2.0 2.0 9.8 10 6.4 |.

3.0 2.5 2.0 1.6 2.5 2.8 7.4| 14 (8 AR
3.0 2.5 2.0 2.0 2.5 4.6 5.5 7.4 {1700 AL
3.0 2.5 2.0 48 2.0 2.5 4.6 7.4 LA
3.0 2.5 2.0 1.6 2.0 2.5 14 (P8 1 IR
3.0 2.5 2.0 1.5 2.0 2.5 14 B fose Ll
3.0 S8 nio i ; 1 S R et T 2.5 8. 8.8 |- s
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Monthiy discharge of Punaluw Stream at elevation 539 feet, near Punaluu, Oahu, for the
year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
Se;.’e%%d' Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. %

3.0 3.34 5.17 103 318
2.5 2. 60 4.02 80 247
2.0 2.46 3.81 74 226
1.5 1.92 2.97 60 183
1.5 2.24 3.47 67 206
2.0 3.33 5.15 103 317
2.5 5.43 8.40 168 517
5.5 7.83 12.1 219 673
5.5 11.5 17.8 358 1,090
10 31.3 48.4 344 1, 060
................................ 1,580 4,840

PUNALUU STREAM AT ELEVATION 250 FEET, NEAR PUNALUU, OAHTU.

LocartoN.—About 1% miles by road and horse trail south of Punaluu railroad station.
REcorDS AvatLABLE.—May 14, 1914, to June 30, 1918, when station was discontinued.
GaceE.—Stevens water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from cable, about 150 feet below
gage.

CHANNEL AND cONTROL.—One channel at all stages; straight for about 200 feet above _
and below gage; composed of large boulders; right bank slopes gradually and is
covered with small trees and vegetation; left bank slopes sharply and is covered
with vegetation. Control composed of large boulders; apparently permanent.

EXTREMES OF DISCHARGE.—1913-1918: Maximum stage recorded, about 8 feet
(water-stage recorder not working, staff gage carried away) at 11 p. m. April 11,
1918 (discharge, 1,080 million gallons per day, or 1,670 second-feet); minimum
stage recorded, 1 foot March, August, and September, 1915, and September,
October, and November, 1917 (discharge, 10 million gallons per day, or 15
second-feet). :

Drversions.—None.

REecuraTion.—None.

Uriuization.—Part of low-water flow is diverted for irrigation of sugar cane, rice
and taro.

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to
April 11 fairly well defined between 10 and 100 million gallons per day. Rating
curve used April 12 to June 30 poorly defined. Operation of water-stage recorder
satisfactory, except no record April 12-16. Discharge April 12 estimated from
flow at Punaluu, at 539 feet elevation; discharge April 13-16 estimated from
flow of neighboring streams. Records fair except those for April 13-16, which
are poor.

Discharge measurements of Punaluw Stream at elevation 250 feet, near Punaluu, Oahu,
during the year ending June 30, 1918.

Discharge.
de b hGaglgt Milli

Date. Made by— eig 5 illion

(feet). S?gg?d gallons

X per day.
July10.5...... H. A. R. Austin 1.16 27 18
Sept. 10....... R. D. Klise v 1.04 19.2 12
Dee. ..o ] (3 P R 1.06 17.1 11
JHN6. .2 oo efoive 7T SORE, SR, S I ST SRR S OO .78 36 24
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Daily discharge, in million gallons, of Punaluw Stream at elevation 250 feet, near Punaluu,

Qahu, for the year ending June 30, 1918.

Nov.

Dec.

Jan.

Apr. | May. | June*

50 19 28
50 19 25
79 46 25
146 31 25
55 31 95
42 28 22
31 22 22
28 22 22
46 19 22
64 19 22
150 19 22
200 19 31

31 22 22
34 25 22
28 34 19

25 25 22
22 31 22
22 55 22
19 31 19
....... 281t

Monthly discharge of Punaluw Stream at elevation 250 feet, near Punaluu, Oahu, for

the year ending June 30, 1918.

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

22 14 15.0 23.2 464 1,430
14 12 13.3 20.6 412 1,270
19 10 12.5 19.3 375 1,150
14 10 11.2 17.3 6 1,070
16 10 12.2 18.9 366 1,120
42 12 17.8 21.5 552 1,690
55 12 21. 33.7 677 2,070
38 16 24. 37.4 679 2,080
94 19 34. 53.2 1,060 3,270
200 19 53. 82.0 1,590 4,880
64 19 27. 42.5 853 2,620
31 19 23. 35.7 693 2,130
200 10 22. 34.2 8,070 24, 800
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KOLOA STREAM NEAR LAIE, OAHU.

LocaTion.—At elevation about 500 feet, 3 miles by horse trail southwest of Laie.

REcORDS AVAILABLE.—July 30, 1914, to June 30, 1918.

GaGeE.—Stevens water-stage recorder on left bank.

DiscHARGE MEASUREMENTS.—Made by wading or from cable about 20 feet below
gage.

CHANNEL AND cONTROL.—Channel straight for a hundred feet above station; right bank
clean and perpendicular; left bank clean with gradual slope to above high-water
stage. On October 23, 1915, a reinforced concrete control 33 feet long having a
low-water notch 16 feet in length was completed.

EXTREMES OF DISCHARGE.—Maximum gtage recorded during year, 4.35 feet at 11 p.m.
April 3 (discharge computed by extension of rating curve, about 400 million gal-
lons per day, or 620 second-feet); minimum stage recorded, stream dry at times
August to November.

1914-1918: Maximum stage recorded 5.3 feet at 9 a. m. September 25, 1914
(discharge, about 755 million gallons per day, or 1,170 second-feet); minimum
discharge, stream dry at times.

Diversions.—None.

RecurATION.—None. 3

UrrnizaTioN.—Stream is not perennial in its lower course. A small part of the flood
discharge is diverted at low elevation for irrigation of sugar cane. Station was
established to determine whether the total discharge of the stream would justify
the construction of a large flood-water storage project in the vicinity.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined between 2 and 10 million gallons per day. Operation of water-stage
recorder unsatisfactory at times. Record fair above 2 million gallons per day
when water-stage recorder was operating; poor below 2 million gallons per day
and when water-stage recorder was not operating.

Discharge measurements of Koloa Stream mear Laie, Oahu, during the year ending June
30, 1918.

[Made by R. D. Klise.]

Discharge. Discharge.
Dat hG?‘glft Dat hG' et
ate. e1g. Mill 5 ate. ! S

(feet). | Second- | g gong (feet). | Second- g(allllhgn

feet. | 8 feet. ong
per day. per day.,
N B0 L 1.01 10.8 B9 APTL OB st a el 0.43 2.2 1.4
Bol 07 b uT St .53 2.8 1.8l Fume b oLt a ) <22 1.8 LT
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Daily discharge, in million gallons, of Koloa Stream near Laie, Oahu, for theyear ending

June 30, 1918.

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

0.6 0.3 1.0 0.4 6.8 Y6 12 1:2 1.5

.6 .3 .6 .4 2.6 1.2 13 1.0 1.5

.6 .3 1.0 .25 1.8 1.2 19 9.5 1H

.6 .15 .2 2.2 .25 1.8 2.6 | 20 3.5 1.5

.6 .15 .3 3.1 2.2 2.6 4.5 4.0 9.5 4.5 1.5

.6 .15 .15 .3 Sa1s . .13 1.5 4.5 4.5 7.4 2.2 Sl

.6 .15 .15 .3 1.0 | 22 o 2.6 1.5 5.6 1.8 37

.6 .15 15 w10 .6 2.6 5.0 4.0 1.2 4.5 1.5 ol

3.1 .15 g R = L 28 b 2:2 1.0 5.6 2.6 8.8 1.5 1.5

1.6 .15 49|t 25T .3 3.0 .55 2.2 6.8 12 1.5 2.6

1 1 Coony Bitaer Sl g 1.6 4 3 2.2 .55 1.8 | 14 18 2.6 1.5
RNt T et .6 - .3 1.5 g 1.5 6.8 28 1.5 6.2
i Aok .6 : .3 1.5 651 1.8] 12 14 2.6 4.0
17 S T e, .6 113 5 1.2 Lo 1.5 8.8 10 1.5 1.5
T e e .6 e 6 4.5 o F AT 6.8 1.5 5.0
.6 z00 i 1:0 1.2 19 13 9.5 4.0

.6 .4 o 6.8 10 8.1 4.0 1.5

.6 .4 3.0 1.8 5.0 6.2 1.5 1.0

.3 251 3.5 1.8 4.0 12 1.5 1.5

.3 25| 5.0 10 3.0 4.0 1.5 2.6

.3 8 15| 351 BB 1.5 8.1 2.6 4.0 1.5 1.5

.3 S gl i ni e .6 1.2 1.5 4.0 2.2 7.4 1.5 1.5

.3 .05 .05 .6 .4 1.2 2.6 1.8 2.6 4.0 1.5

9 15 .15 .3 .25 | 4.0 2.2 3.0 1.5 7.4 1.5

FE 44 BRIy Sl 1.0 .25 6.8 4.5 3.0 1.5 5.0 1.5

.3 i | PRI S ge 8.1 .25 | 5.0 5.0 1.5 1.5 5.0 1.5

.3 Pl LIy 2R PR 3.1 3.0 1.8 2.2 1.2 1.8 4.0 1.5

.3 15 L oS i o 1.6 1.0 1.2 1.5 2.2 1.5 4.0 1.5

[553) W54 L0b i ding 1.0 SBOL[E8.0 st s 7.4 1.5 6.2 1.5

.3 115 0% S TR 1.0 .4 (i S e 4.0 1.5 2.6 1.5

3 Py e R IS IS .4 SUDIE Ty T8 B L R E o L M o

NorE.—No gage-height record Sept. 5-11, Apr. 20-25 and May 9 to June 30; discharge estimated from
fiow of neighboring streams. No flow for days for which discharge is not given.

Monthly discharge of Koloa Stream mear Laie, Oahu, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
o Million | Acre-
allons. eet.
Maximum. | Minimum. | Mean. | (T€aD). ¥

- orL TSI S (U TG e 3.1 0.3 0.57 0.88 18 54
ANPOSy. 2. B 4% 1.6 20 -28 .43 9 27
September s 1.6 .0 .38 .59 11 35
Opfober-1-" it ol A% 3.1 .0 .26 .40 8 25
November . 8.1 .0 1.08 1.67 32 99
December............ = 22 .25 2.16 3.34 67 205
7.4 .25 2.31 3.57 72 220
10 1.2 3.42 5.29 96 294
19 1.2 4.90 7.58 152 466
28 350 8.56 13.2 257 788
9.5 1.0 3.22 4.98 100 306
6.2 o 1.93 2.98 58 178
28 .0 2.41 3.73 880 2,700
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WAILELE STREAM NEAR LAIE, OAHTU.

LocarioN.—About 3 miles by horse trail southwest of Laie, about 525 feet above sea
level.

RECORDS AvArLABLE.—July 30, 1914, to June 30, 1918.

Gace.—Stevens water-stage recorder on right bank.

DiscEARGE MEASUREMENTS.—Made by wading or from cable 20 feet above gage.

CHANNEL AND coNTROL.—Channel straight for about 50 feet above gage; right bank
sloping and clean; left bank nearly vertical. Control consists of concrete slab
32 feet long with low-water notch 14 feet long.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, over 4.5 feet about
11 p. m. April 11, exact stage not known as pencil did not reverse (discharge,
more than 390 million gallons per day, or 605 second-feet); minimum stage
recorded, stream dry July 19 to August 13, October 21 to November 4 and Novem-
ber 10-20.

1914-1918: Maximum stage recorded, 4.85 feet at 9 a. m. September 23, 1914
(discharge, about 295 million gallons per day,! or 456 second-feet); stream oc-
casionally dry.

Diversions.—None.

REecuraTioN.—None.

UrinizaTioN.—Stream not perennial. A small part of the flood discharge is diverted
at low elevations for sugar-cane irrigation. Station was established to deter-
mine whether the total flood discharge of streams at 500 feet above sea level will
justify the construction of a large flood-water storage project in the vicinity.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined between 3 and 80 million gallons per day. Operation of water-stage
recorder satisfactory except part of April. Records fair above 3 million gallons
per day.

Discharge measurements of Wailele Stream mear Late, Oahu, during the year ending
June 80, 1918.

[Made by R. D. Klise.]

Discharge.
t naent |
Date. 4 . eig Fer

(feet). | Second- | Million
feet. galions
per day.

L e e A e e ot Sl e o, E 1.30 49 32

L R o P e L B TR R T g T St SR o e SR 1. 60 111 72

) i SN P R B S IR e e S Sy e T U PR SR I .30 5 | .75

1 Probably much too low; rating curve very poorly defined at that stage.
103502°—19—wsp 485——T7
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Daily discharge, in mallion gallons, of Waalele Stream near Late, Oahu, for the year ending

June 30, 1918.

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

(157 0 el 0.4 (147 ) el 0.4 0.4 4.4 0.8 9.3 0.8 0.8

i e A .4 T o PRt 7 | .4 2.5° =8 7.4 .8 .8

s B R e .4 Sl i S .4 .4 1.8 .81 23 7.4 .8

£h g e .4 S8 .8 .4 1.8 .8| 36 2.5 .8

SHsEE Rk it s .8 .8 1.8 2.5 1.8| 3.4 1.8 .8

£y el S L o ! 1:2 5.8 1.2 3.4 1.8 1.8 1.2 .4

sl eette il o .4 5.8 .8 2.5 .8 1.2 1.2 .4

sl 2 ol .1 .1 .8 4.4 3.4 .4 8 .8 .4

I8 fosns 2 i | .1 ol £8 1.2 4.4 .8 3.4 .8 .8

L e e R <X g4 U P 1.2 .8 2.5 2.5 4.4 8 1.2

-4 et A % 3 .8 +8 2.5 5.8 20 1:2 .8

.4 F SHCL .4 .8 2.5 2.5|-29 .8 3.4

P SN L o SHALS il .4 2.5 | 12 7.4 1.2 1.8

.4 0.4 .4 Sthls 1B -8 2.5 5.8 4.4 .8 .8

.4 .4 .4 = ) 3.4 2.5 5.8 2.5 .8 2.5

1G0e T il ey .4 .4 4 o (5 P L] .4 2.5 |26 7.4 9.3 1.8
B AR o O TN .4 4 .4 HCE) SRR of .4 5.8 5.8 3.4 1.8 .8
A R e .4 .4 .4 AL S o 1.8 1.8 1.8 1.8 .8 .8
L o A S .4 .4 o e 55 ) 1.2 1.8 1547 7.4 .8 .8
IR AR S i s 2§ el £ 1) P =1 1.8 12 1.2 1.8 .8 132
O} Ve L Lo SR S ! il 1o 8-l o .4 7.4 .8 1.8 .8 .8
-y ST s SR L £ 3§ .4 .8 .4 3.4 .8 4.4 .8 .8
DB Ly B .4 7+l i b ol .4 .4 1.8 .8 1.2 1.8 .8
DY RNl oy SRR .8 &1 1 .4 1.8 1.2 1.2 .8 4.4 .8
] B S R R .4 il ol .4 4.4 1.8 1.2 =S 2.5 .8
. S S e il 5 o nge i 2.5 .4 2.5 2.5 .8 s 2.5 8
Uy B b e A bk 2 b 1.2 1.8 .8 .8 .4 .8 1.8 .8
v e S ol S b g R .4 :8 .8 AL .4 .8 1.8 .8
2057 R S e .4 TR TR .4 .8 T 4.4 o8 3.4 .8
o1 IE e it ¢ AL e .4 Pt il 4 .4 T L 1.2 1.2 1.2 .8
R e Oy ey P 0 S SR Al ISR AP T .4 DD Iy i’ Bk oot § 1 BRI

Note.—No gage-height record Apr. 11-25; discharge estimated from East Branch of Kahawainui Stream,
No flow on days for which discharge is not given.

Monthly discharge of Wailele Stream near Lave, Ouhu, for the year ending June 30, 1918.

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

R b AR e g o el e R e ) 1.8 0.0 0.24 0.37 7 23
August.......... =8 .0 .19 .29 6 18
September........ .8 71 .26 .40 8 24
October... 1.2 .0 A 59 .23 5 14
November. 2.5 b .36 .56 11 33
December. 5.8 i .8 1.28 26 79
............. 7.4 .4 1.64 2.54 51 156
............ 12 .8 3.05 4.72 85 262
............... 26 .4 2.97 4.60 92 283
................ 36 .8 6.31 9.76 189 581
.............. 9.3 .8 1.89 2.92 59 180
................................ 3.4 .4 1. 00 1.55 30 92
THEWOAY. “ttfices ot malanes Voo 36 .0 1. 56 2.41 569 1,740

EAST BRANCH OF KAHAWAINUI STREAM NEAR LAIE, OAHU.

Locarion.—Half a mile above junction with West Branch of Kahawainui Stream,

3 miles by horse trail southwest of Laie, about 500 feet above sea level.
REcORDs AVAILABLE.—July 29, 1914, to June 30, 1918.
Datum raised 0.6 foot November 1, 1915.
DISCHARGE MEASUREMENTS.—Made by wading or from cable 10 feet below gage.

GAcE.—Stevens water-stage recorder.
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CHANNEL AND CONTROL.—One channel at all stages; straight for several feet above
station; bed composed of large boulders; free from vegetation; right bank clean
and nearly perpendicular; left bank sloping and fairly clean. Control prior to
October 26, 1915, consisted of a natural dam of large boulders. On November
1, 1915, a reinforced concrete control, 32 feet long with a low-water notch 15 feet
long was completed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.05 feet at 10
p. m. April 11 (discharge, about 440 million gallons per day, or 682 second-feet);
channel frequently dry.

1914-1918: Maximum stage recorded, 5.1 feet at 7 a. m. September 25, 1914
(discharge, about 650 million gallons per day,! or 1,010 second-feet); channel
frequently dry.

Diversroxs.—None.

Recuration.—None.

Urmuization.—Part of the flood discharge is diverted at low elevations to irrigate
sugar cane. Station was established to determine whether total flood discharge
at this elevation is sufficient to justify a large flood-water storage project near
Kahuku.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined between 3 and 80 million gallons per day. Operation of water-
stage recorder unsatisfactory at times. Record poor due to small amount of water.

The following discharge measurement was made by R. D. Klise:
April 24, 1917: Gage height, 0.31 foot; discharge, 1.0 second-foot, or 0.65 million
gallons per day.

Daily discharge, in million gallons, of East Branch of Kahawainui Stream near Late,
Oahu, for the year ending June 30, 1918.

S O] CT CT T SR O I R N O R Y

Day. July. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June
[ N A TR 2.1 0.4 5.0 0.4 0.4
................ Py .4 4.2 .2 .4
................ .4 .4 11 4.2 2
e P S .4 .4 17 2.1 P §
.4 B S 1y 1.6 2.1 1.6 o1
2.1 i 1k 2.1 1 .3 s |
3.5 .4 5 y .4 i o1
oy | 2.1 4.6, .4 .2 .4 .1
.4 34 1.6 o 1.6 .4 .4
L3 .4 S 2.1 4.2 .4 1.1

% s .4 .4 5.0 9.6 & ¢
.4 .4 .4 2.8 15 .4 2.
4 .2 .4 7.2 4.2 .4 i
.2 .4 .4 5.0 2.8 .4 -
.2 1.6 o2 4.2 126 -2 ) 5
16.. .2 2 .2 17 4.2 5.0 1

5 3 2.8 4.2 24 2.1

.1 .4 1.6 i .4

i .4 1.1 4.2 .4

3.5 6.0 1.1 1.1 .2

.2 2.8 ol 1 2

.2 (15 5 7 2.8 .2
.2 Yo e i o2 ¥

! 2 5 .4 e, .4 2.8
2.1 23 1.1 .4 3.5 -

&t I .4 .4 ol

.4 < .4 .4 S

.4 .4 .4 .4 LY

2.8 |. = 2.8 .4 2.1

2.8 |. 1.1 .4 o
.01 = 175 | e A o R oL el

Note.—No gage-height record Nov. 4-21, Jan. 5-29, June 5 and 6; discharge estimated from record of
‘Wailele Stream. No flow on days fer which discharge is not given.

1 Revised.
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Monthly discharge of East Branch of Kahawainut Stream mear Laie, Oahu, for the year
ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
'y 4 Million | Acre-
gallons. feet.
Maximum.| Minimum. | Mean. (mean).

10 0 2 e TGS SRR Tl A S s 0.7 0.0 0.03 0.05 1 3
1810170) 0ol il e T e .2 =0 01 .02 0 1
November. (o5 Diioans JFEte) 0 2.1 .0 23 .36 g 21
15705 0 11 675 o Ao e o S e 3.5 .0 40 .62 12 38
January.. 2.8 .0 78 1.21 24 74
Februar; 6.0 oa 107 1.66 30 92
March. 17 .4 2.20 3.40 68 209
April 17 ] 3.34 5.17 100 308
Myl ok e D S e e g 5.0 -2 1500 1.72 34 106
JHReSTIE Sl R L e ‘ 2.1 i 41 .63 12 38
) n st Y e l 17 .0 79 1.22 288 890

Note.—No flow August and September.
EAST BRANCH OF MALAEEKAHANA STREAM NEAR KAHUKU, OAHTU.

LocaTioN.—About three-quarters of a mile above junction with Middle Branch of
Malaekahana Stream and 3% miles, by horse trail, south of Kahuku, about 375
feet above sea level.

REcOrRDS AVAILABLE.—July 31, 1914, to June 30, 1918.

GaAGE.—Stevens water-stage recorder. Original staff gage, established on July 31,
1914, was washed out by flood September 24, 1914. From September 25, 1914, to
May 28, 1915, a reference point consisting of 20-penny nail in kukui tree on left
bank 50 feet upstream, at same datum as staff gage, was used to check gage heights.
On May 28, 1915, a new staff gage was established at the original datum.

DiscHARGE MEASUREMENTS.—Made by wading or from cable about 5 feet upstream
from staff gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for several hundred feet
above gage; bed composed of loose boulders and gravel; right bank at gage clean
and nearly vertical; left bank has gradual slope and above ordinary flood stages
is covered with small trees and vegetation; cross section same for several hun-
dred feet upstream. Reinforced concrete control completed November 9, 1915,
is 33 feet long with a 14-foot notch for low water. Original control consisted of
a concrete slab 2 feet wide, with a small notch for low flow, between larger
boulders, about 6 feet below gage; this control was destroyed by the flood Sep-
tember 24, 1914.

~ EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.5 feet at 10.15
p. m. April 11 (discharge, 320 million gallons per day, or 496 second-feet); channel
dry most of time July to December.

1914-1918: Maximum stage recorded, 5.05 feet at 5 a. m. September 25, 1914
(discharge, about 378 million gallons per day, or 585 second-feet); channel fre-
quently dry.

Drversrons.—None.

Recurarion.—None.

UriLizATioN.—Stream not perennial. A small part of the flood discharge is diverted
at low elevations for irrigation of sugar cane. °Station was established to determine
whether the total flood discharge at an elevation of about 350 feet above sea level
will justify the construction of a large flood-water storage project near Kahuku.
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Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 2 and 12 million gallons per day. Operation of water-stage
recorder unsatisfactory at times. Records fair.

The following discharge measurement was made by R. D. Klise:
April 25, 1918: Gage height, 0.14 foot; discharge, 1.15 second-feet, or 0.75 million
gallons per day.

Daily discharge, in million gallons, of East Branch of Malaekahana Stream near Kahuku,
Oahu, for the year ending June 30, 1918.

Day. July. | Oct. | Nov. | Dec. Jan .| Feb. | Mar. | Apr. | May. | June.
0.3 1.8 1.0 4.5 1.0 0.3

.3 1.0 1.0 4.5 1.0 .3

.3 1.0 1.0 12 7.5 .3

.3 1.0 1.0 24 2.6 .3

1.0 1D 1.8 5.5 2.6 .3

2.6 1.0 1.8 2.6 2.6 1.8 .3
3.5 .3 1 1.8 1.8 1.0 .3
.3 3.5 1.8 1.0 1.8 1.0 .3
.3 1.0 2.6 1.0 4.5 1.0 .3
1.0 .3 1.0 2.6 6.5 1.0 1.8
- s s Rl S L o e P A (s SCORE R I 1.0 .3 1.0 5.5 15 150 1.0
.3 .3 1.0 3.5 17 1.0 2.6
........ 1.0 8.6 4.5 1.0 1.8
........ 1.0 5.5 3.5 1.0 1.0
3.5 1.0 7.5 2.6 1.0 3.5

.3 1.0 17 5.5 7.5 2.6

.3 4.5 6.5 3.5 2.6 1.0

1.8 1.0 2.6 1.8 1.8 1.0

1.8 1.8 2.6 7.0 1.0 1.0

2.6 7.5 1.8 4.5 1.0 1.0

1.0 3.5 1.8 3.5 1.0 =10

1.0 1.0 1.8 4.5 1.0 1.0

1.0 1.0 1.8 3.5 1.8 1.0

2.6 1.0 1.8 2.6 6.5 1.0

6.5 B0 | =18 1.0 3.5 1.0

3.5 1.8 1.0 10 1.8 1.0

1.8 190 .3 1.0 1.8 1.0

1.0 1.0 .3 1.0 1.8 1.0

LB IR 2.6 1.0 2.6 1.0

G5 5 o ot 1.8 1.0 .3 1.0

g L0 L B0 posi g B e

Nore.—No gage height record Jan. 1-4, Apr. 19-24, and June 26-30; discharge estimated from records for
neighboring streams. Noe flow on days for which discharge is not given.

Monthly discharge of East Branch of Malaekahana Stream near Kehukw, Oahu, for the
year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
e Million | Acre-
gallons. eet.
Maximum. | Minimum, | Mean, | (T2¢an)

1.0 0.0 0.10 0.15 3 10
5 .0 .01 .02 0 1
.« 1.8 .0 .19 .29 6 17
3.5 L .33 51 10 31
7.5 ) 1.69 2.61 52 161
7.5 1.0 1.65 2.55 46 142
17 .3 2.96 4.58 92 282
24 At} 5.09 7.88 153 469
7.5 .3 1.99 3.08 62 189
3.5 .3 1.03 1.59 31 95
i T R PR 24 i, 1.25 1.93 455 1,400

Nore.—No flow August and September.
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MIDDLE BRANCH OF MALAEKAHANA STREAM NEAR KAHUKU, OAHU.

Locarron.—About a mile above junction with East Branch of Malaekahana stream,
3% miles by horse trail south of Kakuku, and about 440 feet above sea level.

REecorDs AvAmLABLE.—July 381, 1914, to June 30, 1918.

Gace.—Stevens water-stage recorder. Gage datum lowered 1 foot September 25,
1914, to avoid minus readings.

DiSCHARGE MEASUREMENTS.—Made by wading or from cable 15 feet downstream from
staff gage.

CHANNEL AND CONTROL.—One channel at all stages; composed of loose boulders and
gravel, free from vegetation, and straight for several hundred feet above gage; at
the gage right bank clean and nearly vertical; left bank slopes gradually and above
ordinary flood stages is covered with trees and vegetation. Reinforced concrete
control completed November 20, 1915, replacing concrete control washed out
September 24, 1914.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.65 feet at 11.30
p- m. April 11 (discharge, 180 million gallons per day, or 279 second-feet); channel
dry most of year.

1914-1918: Maximum stage recorded, 3.40 feet at 9.30 p. m. January 7, 1916
(discharge, about 200 million gallons per day, or 309 second-feet); channel dry
greater part of the time.

DrversioNs.—None.

RecuratioN.—None.

UrinizaTioN.—Stream not perennial. A small part of the flood discharge is diverted
at low elevations for irrigation of sugar cane. Station was established to deter-
mine whether the total flood discharge at an elevation of about 400 feet above
sea level will justify the construction of a large flood-water storage project near
Kakuku.

Accuracy.—Stage-discharge relation assumed permanent. Rating curve fairly well
defined for previous year. Operation of water-stage recorder satisfactory.
Records poor.

No discharge measurements made during year.

Daily discharge, in million gallons, of Middle Branch of Malaekahana Stream mear Kahuku,
Oahuw, for the year ending June 30, 1918.

Day. Jan. | Feb. | Mar. | Apr. | May.| June. Day. Jan. | Feb. | Mar. | Apr. May.IJune.
0 16 2.5
5.8 2.5
2. 1.2 =3 e
17 1.2 5.8 1.
1. .5 1.2
£ .51
g 5| el
.5 1.2
i 1.2 |.
.5 1.2
8 .8
.5 ol
.05 .5
.5 .5
...... .5 .5
...... 2B feaaziy

Nore.—No flow on days for which discharge is not given.
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Monthly discharge of Middle Branch of Malaekahana Stream near Kahuku, Oakuw, for year
ending June 30, 1918.

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

1.15 1.78 36 109

1.01 1.56 28 87

1.54 2.38 48 147

3.58 5.54 107 330

.36 .57 IS 34

.16 .25 5 15
.................... | 235 722

Note.—No flow July to December.

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

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

REecOrRDS AVAILABLE.—May 29, 1913, to June 30, 1918.

Gace.—Stevens water-stage recorder on left bank.

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

CHANNEL AND coNTROL.—Channel is a straight stretch 200 feet long that has been
cleared of boulders. Banks steep and flow well distributed and confined. Nat-
ural control of large boulders has been improved somewhat for low-water stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5 feet at 8.35
a. m. April 11 (discharge, 280 million gallons per day, or 434 second-feet); mini-
stage recorded, 1.35 feet October 9 and 10 (discharge, 0.6 million gallons per day,
or 0.9 second-foot).

1913-1918: Maximum stage recorded, 6.9 feet 10 p. m. November 8, 1914,
(discharge, estimated by extension of rating curve, 560 million gallons per day, or
866 second-feet); minimum daily discharge, March, 1914 (0.2 million gallons per
day, or 0.3 second-foot).

Diversions.—None.

Recuration.—None.

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

Accuracy.—Stage-discharge relation not permanent. Drift lodged on control April
11 and was not removed until after June 30. Rating curve used July 1 to April 11
well defined between 2 and 200 million gallons per day. Curve used April 12 to
June 30 fairly well defined. Operation of water-stage recorder satisfactory, except
January 4-8 and March 29 to April 16, for which periods there are no gage heights.
Discharge estimated from flow of Left Branch of North Fork of Kaukonahua
January 4-8, March 29 to April 4, and April 10-16; discharge estimated April 5-9.
Records fair when water-stage recorder was operating; poor at other times.
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Discharge.

SURFACE WATER SUPPLY OF HAWAII, 1917-18.
Oahuw, during the year ending June 30, 1918.

Date.

Discharge measurements of Right Branch of North Fork of Kaukonahua near Wak
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LEFT BRANCH OF NORTH FORK OF EAUKONAHUA STREAM NEAR WAHIAWA, OAHU.

LocaTioN.—100 feet above intake of Wahiawa Water Co.’s tunnel, which is at con-
fluence of right and left branches, or two main branches of North Fork, about 8
miles northeast of Wahiawa.

RECORDS AVAILABLE.—May 25, 1913, to June 30, 1918.

GaaeE.—Stevens water-stage recorder on left bank.

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

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

EXTREMES OF DISCHARGE.—1913-1918: Maximum stage recorded, 8.48 feet at 2.45
p- m. April 12, 1918 (discharge, 1,000 million gallons per day, or 1,550 second-
feet); minimum stage recorded, 0.85 foot February 9 and 19, 1915 (discharge, 0.25
million gallons per day, or 0.37 second-foot). Minimum stage recorded during
year, 0.9 foot November 2 (discharge, 0.7 million gallons per day, or 1.1 second-
feet).

Diversions.—None.

REecuraTION.—None.

UriLizarioNn.—Wahiawa Water Co’s tunnel diverts entire low-water flow of both
right and left branches of North Fork, for domestic water supply and irrigation
in vicinity of Wahiawa. All water, except the low flow from North Fork, is im-
pounded in Wahiawa reservoir for irrigation of sugar cane or Waialua Plantation.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined, applicable July 1 to April 11 and April 12 to June 30. Operation of
water-stage recorder satisfactory, except for the following periods which have
been estimated from flow of Right Branch of North Fork of Kaukonahua Stream,
July 3-5, August 6-9, 11, 12, February 10, 11, and March 14-22. No record April
5-9; discharge estimated. Records fair when water-stage recorder was operating
and poor at other times. )

Discharge measuremenis of Left Branch of North Fork of Kaukonahua Stream mear
Wahiawa, Oahw, during the year ending June 30, 1918.

Discharge.
Date Made b hG'aglft
ate. ade by— eig] e
(feet). | Second- Ml]llhon
foet.. ; § oo
per day.
July 2:..a0 s AR 0 B R e e R e 1.12 4.1 2.7
Oct. 2. R.D. Klise. .- . i 1.00 1.95 L2
Nov. 2. ...do 91 1.3 ol
Mar. 5. % 2.08 58 37
May 14 1.28 4.9 3.2
i, VORRERET  A [ 1 e GO L B B RS, LT S 0 i S T e 1.84 29 19
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SURFACE WATER SUPPLY OF HAWAII, 191718,

Daily discharge, in million gallons, of Left Branch of North Fork of Kaukonahua Stream
near Wahiawa, Oahu, for the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
2.5 1.5 2.5 2.0 L0 2.5 1.5 7.5 5.5 6.5 4.6 6.5
2.5 1.5 L5 1.5 S0 2.0 L5 4.6 4.6 | 10 3.8 5.5
5.5 1.5 1.5 16 jnlf 2.5 L5 3.8 55| 30 24 4.6
6.5 1.5 1.5 1.5 6.5 3.8 1.5 3.8 6.5 | 109 21 3.8
3.8 1.5 1.5 2.5 19 3.2 2.0 551 21 40 12 3.2
3.8 1.5 1.5 4.6 17 13 2.0 % B g 17 7.5 3.8
3.8 1.5 1.5 1.5 5.5 6.5 3.2 4.6 7.5 6.5 4.6 3.2
3.8 1.5 1.5 1.0 4.6 3.8 6.51 10 5.5 5.5 3.8 3.2

19 1.5 1.5 1.0 3.8 3.8 2.0] 48 24 27 4.6 3.8

27 L5 1.5 1.0 4.6 8.8 1.5 7.5| 48 109 6.5 5.5
8.8 3.8 1.5 2.0 2.5 5.5 1.5 6.5 | 217 99 7.5 3.2
5.5 5.5 3.2 1.5 2.5 7.5 3.2 6.5 | 136 109 5.5 40
4.6 | 10 24 2.5 2.5| 10 3.2 .04 10 70 6.5 12
3.8 3.2 6.5 6.5 2.5 6.5 4.6 4.6 | 33 56 3.8 5.5
3.8 15 3.8 2.5 2.0 5.5 3.8 3.8 24 21 3.8 17
6.51 13 5.5 2.0 2.0 4.6 2.5 3.8| 48 24 30 10
6.5 3.8 6.5 1.5 2.0 3.8 2.0 19 17 19 10 5.5
3.8 2.0 3.2 1.5 1.5 3.8 4.6 4.6 | 13 12 5.5 5.5
3.2 2.0 2.0 1.5 2.0 3.8 4.6 3.81 19 36 5.5 4.6
2.5 2.0 2.0 3.8 2.0 3.2 A5 s g 10 15 5.5 12
2.5 1.5 2.0 6.5 2.0 3.2 2.0 21 8.8 | 10 4.6 10
2.5 3.2 1.5 7.5 2.0| 10 2.0 8.8 754 12 4.6 10
2.5 8.8 1.5 6.5 2.0 3.2 2.5 6.5 7.5 8.8 5.5 10
2.5 4.6 2.0 3.2 4.6 2.5 3.8 6.5| 13 7.5 5.5 10
3.2 2.0 2.0 2.5 5.5 2.5 3.8 13 17 6.5 | 24 5.5
2.0 1.5 3.8 2.0 6.5 2.0 4.6 | 40 10 6.5 y & 4.6
2.0 1.5 5.5 2.0 8.8 o 3.2 7.5 7.5 7.5 21 4.6
2.0 1.5 2.5 2.0 4.6 3.8 2.5 6.5 7.5 6.5 | 27 21
1.5 1.5 3.8 2.0 4.6 U e L A e 5 4.6 | 36 8.8
3.2 215 2.5 2.0 5.5 2.0 il e A oS 6.5 4.6| 15 7.5
2.0 .54 vis L2 PR LS 1.5 46 Lraitiom ) e era Y ¢y A

Monthly discharge of Left Branch of North Fork of Kaukonahua Stream near Wahiawa,
3 Oahu, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. illion gallons per day.
el P o Second- Million
feet all Acre-feet.
N A (mean). R SE
Maximum. | Minimum. | Mean.
27 L5 4.91 7.60 152 467
15 L5 3.43 5.31 106 326
24 1.5 3.38 5.23 101 311
7.5 1.0 2.63 4.07 82 250
19 Ry 4,91 7.60 147 452
13 L5 4.67 7.23 145 444
12 L5 3. 36 5.20 104 320
48 3.8 10.2 15.8 286 876
217 4.6 26.8 4.5 830 2,550
109 4.6 29.9 46.3 896 2,750
36 3.8 10. 8 16. 7 334 1,030
40 3.2 8.35 12.9 250 769
217 it 9.41 14.6 3,430 10, 500
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MISCELLANEOUS HEASUREHENTS.

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

Miscellaneous measurements on Oahu during the year ending ~June 30, 1918.

Discharge.
Localit; hGag]ft
Date. Stream. ocality. eig -
(feet). | Second- gg‘]lll:)onlsl
feet. per day.
Py de T € T A S Bl Noar Kana A e s 0.91 24 16
10 Kaltanuah. ..o L 0 U s At elevation 1,900 feet, near Hauula.| 1.37 3.9 2.5
Ang 24 Maale . o e Hillebrand Glen, 200 feet below di- !
i s s o AMETRIE R TN RSN ol Yomgets .06 .04
Apr. 22 | South Fork of Kaukonahua..| Below United States Army Reser-
v01r near Wahiawa........ccoto..t 1.34 34 22
.46 3.0 1.9
W77 5.9 3.8
.62 4.0 2.6
22 4.2 2.7
.82 8.7 5.6

Nore.—Measurements made at former gaging stations, except Maole.

ISLAND OF MAUI
HONOKAHAU STREAM NEAR HONOKAHATU, MAUL

LocaTioN.—1,000 feet above intake of Honokahau ditch, about 6 miles southeast
of Honokahau.

RECORDS AVAILABLE.—March 6, 1913, to June 30, 1918.

Gace.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 400 feet below gage.

CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet below and
50 feet above gage; right bank slopes gently; left bank is vertical wall of rock.
Control composed of large boulders; seldom shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.50 feet at 6.30
a. m. April 3 (discharge, about 1,100 million gallons per day, or 1,700 second-feet);
minimum stage recorded, 1.4 feet December 11-13, 17 and 18 (discharge, 6.0
million gallons per day, or 9.3 second-feet).

1913-1918: Maximum stage recorded, 8.25 feet at 7.30 a. m. January 18, 1916
(discharge, computed from extension of rating curve, about 1,900 million gallons
per day, or 2,940 second-feet): minimum stage recorded (see preceding para-
graph).

Diversions.—None.

REeguraTiON.—None.

Uriuization.—Low flow of stream all diverted by Honokahau ditch for irrigation
of sugar cane and for power development.

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1
to March 10 well defined between 6 and 60 million gallons per day; curve used
March 11 to June 30 poorly defined. Operation of water-stage recorder satis-
factory except no record, or only part record July 17-19, 23-27, August 10, 11,
14-24, and April 11-13; discharge estimated from flow of neighboring streams.
Records fair when water-stage was operating properly July 1 to March 10; poor
for other periods.
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SURFACE WATER SUPPLY OF HAWAII, 1917-18.

Discharge measurements of Honokahaw Stream mear Honokahaw, Mawi, during the year
ending June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
D hd et Dat: hGa et
ate. eig] - ate. eig] s

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

foatte] Ba0ns feet. | gallons

per day. per day.
Aug. 31 1.57 16.0 10 o8, . o o 1.43 10.2 6.5
Nov. 11 1.51 13.5 8.7 - MBY 0L s e 2.58 125 81

Daily discharge, in million gallons, of Honokahaw Stream mnear Honokahaw, Maui, for
the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
qets ol Il 14| 17 9.7 11 8.4 12 7.2 16 16 33 23 25
Y Rt e e 141 19 9.7 8.4 8.4 9.7 7.2 g2 33 112 21 21
Bkl ST et 12| 14 9.7 8.4 8.4 8.4 7.2 7.2 40 196 25 19
Srs Rt et 17| 14 9.7 8.4 | 16 8.4 8.4 ) 54 33 112 19
i B 21| 14 9.7 9.7 |17 w2 8.4 5] 30 80 36 19
G ite Al 14| 14 9.7 14 12 7.2 8.4 7.2 14 107 23 19
/il SRl 12| 19 9.7 9.7 36 7.2 7.2 7.2 21 33 23 19
(i N e 12| 14 9.7 84| 14 72 |--16 8.4 21 58 23 19
G e 23| 14 9.7 8.4 | 12 7.2 11 155 25 170 19 19
* {1 e o N 25 | 12 9.7 84| 14 7.2 8.4 | 43 54 232 43 36
111 81 S R e e 14| 23 8.4 8.4 8.4 6.0 | 40 40 232 40 23 36
R AR 11| 14 9.7 8.4 8.4 6.0, 11 33 170 21 66 98
| R 1L |21 36 8.4 8.4 6.0 84| 14 33 21 43 28
b et el T o 114 °19 12 8.4 7.2 A Qe ll 19 62 23 19
e ien e e, Il 117 A7 9.7 8.4 720518 7.2 9.7 17 62 25 98
SRR e T 14| 16 9.7 8.4 72 2112 36 66 28 33 40
R o e M1.14 8.4 8.4 7.2 6.0 7.2| 8 30 23 25 21
18 cuo.avaaal 1] 14 8.4 8.4 (A 6.0] 12 28 16 21 19 17
Doon e we e 11| 12 9.7 8.4 7.2 7.2 8.4| 43 14 21 19 17
- A e S 1| 12 9.7 8.4 7.2| 84| 14 43 14 23 19 40
| I L W g 9.7 8.4 7.2| 25 7.2 43 14 33 28 33
S e 11| 19 9.7 84| 14 43 8.4 16 14 28 21 40
2 s 1] 14 9.7 8.4 17 14 11 12 14 21 19 40
. I S P B i I 1§ 9.7 84| 17 8.4 8.4 | 11 50 19 17 23
L O AT B LA 1| 1 9.7 8.4 8.4 | 14 72| 11 162 21 33 23
A e 1) igh e © & 13 7.2| 46 9.7 7.2 9.7 28 21 28 23
= S5 om b ent 11} 11 9.7 7.2| 14 8.4 7.2 14 21 33 36 28
e 1 ) 1 9.7 11 84| 11 7.2 | 46 72 23 98 28
71 e T e e 3 P 5 11 12 7 8.4 L2 e 16 40 25 25
gz o It 14| 11 11 12 58 8.4 30 19 54 36 33
-3 e Al s I 14 A £ e o S el 7.2 17 21 el L= b A

Monthly discharge

of Honokahaw Stream near Honokahau, Maui, for the year ending
June 30, 1918.

Discharge. Total run-off.
Month. Milli 1 er day. B NES
ontl illion gallons per day Sefce%ntd Million R
Maximum. | Minimum. | Mean. | (mean).| 82llons. feet.
25 11 13.2 20.4 410 1,260
23 9.7 14.3 22.1 444 1,360
36 8.4 10.7 16. 6 320 985
14 7.2 8.99 13.9 279 855
58 7.2 14.5 22.4 434 1,340
43 6.0 10.1 15.6 313 961
40 7.2 10.9 16.9 337 1,040
155 7.2 27.6 42.7 774 2,370
232 14 41.8 64.7 1,300 3,980
232 19 56.6 86. 0 1,670 5,120
112 17 32. 4 50.1 1,000 3,080
98 17 30.8 47.7 925 2,840
232 6.0 22.5 34.8 8,210 25,200
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HONOKAWAI DITCH NEAR LAHAINA, MAUI

LocATioN.—250 feet below junction with Amalu wooden flume, 1,000 feet below
intake, 2 miles above Pioneer Mill Co.’s power house, and about 7 miles northeast
of Lahaina.

REcorDps AvammaBrE.—July 1, 1912, to December 31, 1917, when station was discon-
tinued.

GacE.—A graduated rod placed in center of flume at each visit; read by Wamura.

DiscEARGE MEASUREMENTS.—Made in flume near gage.

CHANNEL AND CONTROL.—Semicircular galvanized-iron flume 3 feet in diameter;
straight for 100 feet above and below gage; flume clean and uniform in section
and grade. Stage-discharge relation stable.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.35 feet at 3
p. m. September 13 (discharge, 7.8 million gallons per day, or 12 second-feet);
minimum stage recorded, 0.85 foot November 19-22 and frequently in December
(discharge, 2.8 million gallons per day, or 4.3 second-feet).

1912-1917: Maximum stage recorded, 1.67 feet August 12, 1913 (discharge, 15
million gallons per day, or 23 second-feet); minimum stage recorded, 0.80 foot
May 15, 1913 (discharge, 2.4 million gallons per day, or 3.8 second-feet).

Diversions.—Ditch diverts all low-water flow from Honokawai and Amalu streams.

REecuration.—Flow controlled by head gates.

Urtuization.—Power development and irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Gage read to hundredths twice daily. Results fair.

No discharge measurements made during year.

Daily discharge, in million gallons, of Honokawaz ditch mear Lahaina, Maui, for the year
ending June 30, 1918.

Day July.| Aug.|Sept.| Oct. | Nov.| Dec. Day. July.| Aug. | Sept.| Oct. | Nov.| Dec.
40| 45| 32| 32| 3.2 4.0 40| 3.6{ 3.2| 32} 8.2 2.8
40| 60| 3.2| 3.2 3.2 3.2 40| 3.6| 3.2} 3.2| 3.2 2.8
40| 40] 3.2| 3.2| 3.2 2.8 40| 3.6} 3.2 3.2] 3.2 2.8
40| 3.6| 3.2 3.2| 4.0 2.8 40| 3.6| 32| 82| 2.8 2.8
55| 3.6 32| 3.2| 55 2.8 3.6 3.2| 3.2 3.2] 2.8 2.8
40| 3.6| 32| 32| 4.0 2.8 B8:0:113.2].321 82128 4.0
3.6| 50| 82| 32| 7.2 2.8 3.6 4.0] 3.2| 3.2]| 2.8 5.0
3.6| 40| 3.2 3.2| 40 2.8 3.6 40| 3.2| 3.2| 4.0 3.2
6.0| 40| 3.2| 3.2| 3.6 2.8 3.6| 3.6| 3.2 3.2| 4.0 2.8
55| 3.6| 32| 32| 40 2.8 3.6/ 3.6| 3.2| 3.2] 3.2 4.0
40| 50| 32| 3.2! 3.2 2.8 3.6| 3.6| 3.2| 3.2 6.0 3.2
3.6| 60| 3.2 3.2| 3.2 2.8 3.6| 3.6| 3.2| 32| 4.0 2.8
3.6| 6.6|] 3.2| 3.2| 3.2 2.8 3.6| 3.6| 3.2| 3.2| 3.2 3.2
3.6| 40| 3.2| 3.2| 32 2.8 3.6 3.2| 32| 32| 6.0 2.8
3.6| 3.6| 3.2 3.2| 3.2 5.0 3.6| 3.2 3.2] 3.6] 7.2 2.8

8.6 82 LTl B2 L 2.8

Monthly discharge of Homokawai ditch near Lahaina, Mawi, for the year ending June
30, 1918.

Discharge. Total run-off.

Month. Million gallons per day.

Second- e
feet gﬁggg’ Acre-feet,

Maximum. | Minimum. | Mean.

ST e o B e s D i 6.0 3.6 3.93 6.08 122 374
August...... 6.6 3.2 3.98 6.16 124 379
September. .. 3.2 3.2 3.20 4,95 96 295
October....... 3.6 3.2 3.21 4.97 100 305
November. .. 7.2 2.8 3.88 6.00 116 357
COBIDRE s L i T S R i o e 5.0 2.8 3.11 4.81 96 296

e . B s | [ R B R (R 654 2,010
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LAHAINALUNA STREAM ABOVE PIPE-LINE INTAKE, NEAR LAHAINA, MAUI

LocaTioN.—200 feet above intake of pipe line supplying Lahaina and Lahainaluna
school, about 2} miles northeast of Lahaina.

RECORDS AVAILABLE.—February 29, 1916, to June 30, 1918.

Gage.—Gurley printing water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Omne channel at all stages; fairly straight in vicinity of
gage; filled with large boulders; banks steep and high. Control composed of
large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.43 feet at 2.30
a. m. February 17 (discharge, about 340 million gallons per day, or 527 second-
feet); minimum stage recorded, 1.00 foot February 4-8 and June 6-11 and 29 (dis-
charge 2.5 million gallons per day, or 3.8 second-feet).

1916-1918: Maximum stage recorded, 3.3 feet at 11.30 p. m. December 21, 1916
(discharge, about 300 million gallons per day, or 464 second-feet); minimum stage
recorded February and June, 1918.

Diversions.—None.

REecuLATION.—None.

UrmizatioN.—Domestic supply, power development, and irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined below 15 million gallons per day. No gage height recorded September 3
to October 6 and June 6-30; intake pipe plugged March 4-29. Discharge inter-
polated September 3 to October 6. Discharge estimated from records for Ukume-
hame stream for periods in March and June. Records fair when water-stage
recorder was operating satisfactorily; poor at other times.

Discharge measurements of Lahainaluna Stream above pipe-line intake, near Lahaina,
Maui, during the year ending June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Dat hGagl'?t Dat hGa ¥
ate. eig S ate. eight 11

(feet). | Second- g’}}é&g (feet). | Second- Mlllhon

feet. fest, |gallons

per day per day.
Yy 2. 508 b i 1.09 5.0 324 Beb. 7. i) i o 1.00 3.8 2.5
ANG B0 s e 1.07 4.2 2etiE My 10 L oo 1.08 4.7 3.1

L BRI A S 1.03 3.7 2.4
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intake, near

line

prpe-

August 12, 1911, to June

ISLAND OF MATUI.

Lahaina, Mausi, for the year ending June 30, 1918.

Daily discharge, in million gallons, of Lahainaluna Stream above
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read by power-house tender.

b

OLOWALTU DITCH NEAR OLOWALTU, MAUIL

30, 1916, for old station, in tailrace of power house.

above Olowalu and 7 miles east of Lahaina.
GAGE.—Vertical staff

RECORDS AVAILABLE.—July 28, 1916, to June 30, 1918.

Location.—425 feet above intake to penstock of hydroelectric power station, 1 mile

Di1scHARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND coNTROL.—Channel about 3.5 feet wide cut in earth and rock; straight
for 50 feet above and below gage. Control not well defined.

EXTREMES OF DISCHARGE.—1916-1918: Maximum stage recorded, 1.20 feet at 5.30
a. m. December 26, 1917 (discharge, 9 million gallons per day, or 14 second-feet);
minimum stage recorded, 0.2 foot March 5-8, 1918 (discharge, 1.9 million gallons
per day, or 2.9 second-feet).

Diversions.—None.

REecuraTION.—None.

UrtuizaTion.—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 not permanent. Rating curve used July 1
to March 8 well defined between 2 and 6 million gallons per day, excepting for
last part of September and for October; observer removed grass from channel
on September 24; curve used March 9 to June 30 fairly well defined. Operation
of water-stage recorder satisfactory. Records fair, July, August, September,
and November to February; poor for October and March to June.

Discharge measurements of Olowalu ditch near Olowalu, Mawi, during the year ending
June 80, 1918.

[Made by H. A. R. Austin.]

Discharge.
Dat hG?g}gt Mill
ate. eig : ion
(feet). S?ggfd gallons
ki per day.
L R e s e Tl s L e R e st eve dete s es 0.47 5.4 3.5
Feb. 6 .33 4.1 2.6
May 21 .76 7.3 4.7

Daily difcharge, in. million gallons, of Olowalu ditch near Olowalu, Maui. for the year
ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June
3.7 4.0 3.0 2.2 2.2 5.1 3.7 4.0 6.6 6.2 6.2 4.8
3.7 4.0 3.0 2.2 2.2 4.4 3.7 3.7 7.0 6.2 5.8 4.8
87 3.7 3.0 2.4 2.2 3.7 3.0 3.7 7.0 6.6 5.8 4.8
3.0 3.7 3.0 2.2 3.0 3.0 3.0 3.4 4.4 6.2 6.2 4.8
3.0 3.7 3.0 2.2 2.7 3.0 3.0 3.4 1.9 6.2 6.2 4.8
4.0 3.4 3.0 2.4 2.7 3.0 3.0 3.0 1.9 6.6 6.2 4.8
4.0 3.4 3.0 2.4 6.2 5.1 2.7 2.7 1.9 6.6 5.8 4.4
5 3.0 3.0 2.2 3.7 4.8 6.6 3.0 1.9 6.6 5.8 4.0
3.7 3.7 3.0 2.2 3.4 3.0 6.2 6.2 4.0 6.6 5.4 3.7
3.4 3.7 3.0 2.2 2.4 3.0 5.4 6.6 4.4 6.6 5.4 3.7
3.4 4.4 3.0 2.2 2.4 3.0 5.8 7.0 5.8 6.6 5.4 Bl
3.7 4.8 3.0 2.7 2.4 2.7 5.8 7.4 6.6 6.2 5.4 5.8
3.7 4.4 3.0 2.4 2.2 2.7 5.4 7.0 5.8 5.8 5.4 6.2
3.7 3.7 3.7 2.2 2.2 2.7 4.8 6.2 5.1 5.4 5.1 5.8
3.7 3.7 3.4 2.2 2.2 2.7 4.8 6.2 4.4 4.8 4.8 6.2
4.0 3.7 3.7 2.4 2.2 2.7 4.0 7.0 4.4 4.8 5.1 6.2
4.0 3.7 3.4 2.4 2.4 2.7 4.0 7.0 3.7 5.4 5.1 5.8
4.0 3.4 3.0 2.2 2.4 2.7 5.4 6.2 2.7 6.2 5.1 5.8
4.0 3.4 3.0 2.2 2.2 2.4 6.6 7.0 2.4 6.6 5.1 5.1
4.0 3.4 3.0 2.2 2.4 27 6.2 7.0 2.4 6.2 4.8 4.8
3.7 3.7 3.0 2.2 2.2 2.7 5.4 3.0 3.4 6.2 4.8 5.1
3.7 4.4 3.0 2.2 2.7 2.7 4.8 4.4 5.1 6.2 5.1 4.8
3.7 4.8 2.7 2.2 3.0 2.7 4.8 4.4 5.8 5.8 5.1 4.4
3.4 4.0 2.7 2.2 3.4 2.7 4.4 4.0 6.2 5.4 4.8 4.4
3.4 3.4 2.4 2.2 2.4 9.0 4.0 4.0 6.6 5.4 4.8 4.0
3.4 3.7 2.4 2.2 4.4 9.0 4.0 4.0 6.6 5.1 5.1 5.1
3.4 3.7 2.4 2.2 5.1 8.6 4.0 4.0 6.6 4.8 5.1 5.1
3.4 3.4 2.4 2.2 3.7 8.6 4.0 5.4 6.6 4.8 5.1 5.1
3.4 3.4 2.2 2.4 5.1 7.0 B brclages 6.2 5.4 5.1 5.1
3.7 3.0 2.2 2.2 5.8 3.7 LI e e 6.2 6.2 4.8 5.4
3.4 Fedi ot il 2.2 JoS 0 5.8 0. ... 602 ). ceauad 418 [.0.a00 e~
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Monthly discharge of Olowalu ditch near Olowalu, Mauz, for the year ending June 30, 1918.

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

4.0 3.0 3.64 5.63 113 346

4.8 3.0 3.74 5.79 116 356

3.7 2.2 2.92 4.52 88 269

2.4 2.2 2.26 3.50 70 215

November. . 6.2 2.2 3.05 4.72 92 281
December 9.0 2.4 4.12 6.37 128 392
6.6 2.7 4.54 7.02 141 432

7.4 2.7 5.03 7.78 141 432

7.0 1.9 4.83 7.47 150 460

6.6 4.8 5.92 9.16 178 545

6.2 4.8 5.31 8.22 165 505

6.2 8.7 4.95 7.66 148 456

9.0 1.9 4.18 6.47 1,530 4,690

UKUMEHAME STREAM NEAR OLOWALU, MAUI

Locarron.—Half a mile above upper ditch intake, 2 miles above Government road
at 14-mile post, and 4 miles by road and trail east of Olowalu.

RECORDS AVAILABLE.—August 14, 1911, to June 30, 1918.

Gaee.—Gurley printing water-stage recorder installed February 20, 1916; replaced
vertical staff installed April 23, 1913, 200 feet below present gage and washed
out January 18, 1916.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 900 feet below gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above and
below gage; right bank is steep and high; left bank slopes gradually; very rough
stream bed composed of boulders and gravel. Control somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.44 feet at 10.30
a. m. April 3 (discharge, 120 million gallons per day, or 186 second-feet); minimum
stage recorded, 0.45 foot frequently in July to February (discharge, 3.2 million
gallons per day, or 5.0 second-feet).

1911-1918: Maximum stage recorded, 9.0 feet estimated gage height of flood of
January 18, 1916; discharge not estimated; minimum stage recorded, 0.60 foot
October 4 and 5, 1913 (discharge, 2.3 million gallons per day, or 3.6 second-feet).

Diversrons.—None.

RecuraTion.—None.

UrinizarioN.—Irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to
March 10 fairly well defined. Rating curves used March 11 to April 9 and April
10 to June 30 poorly defined. Operation of water-stage recorder satisfactory.
Records fair July 1 to March 10; poor March 11 to June 30.

Discharge measurements of Ukumehame Stream near Olowalu, Maut, during the year
ending June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. “ Discharge.
Dat hG'ag}ft Milli | Dat hG?gl?t Milli

ate. eig] . on ate. eig] i illion

(feet). S(;,(ég?d gallons (feet). Sefgzlgd gallons

per day. 3 per day.
0.47 9. 7 3.7 0.49 13.3 8.6
.47 5.1 3.3 .48 10.6 6.9
.45 4.8 3.1 .41 7.6 4.9

=92 23 15

103502°—19—wsp 485——S8
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Daily discharge, in million gallons, of Ukumehame Stream mear Olowalu, Maus, for the
year ending June 30, 1918.

Ot 0 WPWPPWP® WVPPOD

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
3.9 3.9 3.2 3.2 3.2 4.9 3.9 39| 11 7.6 75 6.
3.9 3.9 3.2 3.2 3.2 3.9 3.9 3.9 11 10 7.5 6.
3.9 3.2 3.2 3.2 3.2 349 3.9 3.9 9.5 | 44 6.0 4.
3.9 3.2 3.2 a2 3.2 3.2 3.9 3:9:11:12 20 14 4.
3.9 3.2 3.2 3.2 3.2 3.2 3.9 3.9 9.5 20 12 4.
(i i e O U 3.9 3.2 3.2 3.2 3.2 3.2 3.9 3.9 8.2| 34 9.1 4.
Y i ey 8 LR, 3.9 3.2 3.2 3.2 7.0 4.9 3.2 3.2 5.8 16 7.5 4.
(s N AL 3.9 3.2 3.2 3.2 3.9 3.9 11 3.2 4.9 16 7.5 4.
O e 3.9 3.2 3.2 3.2 3.2 3.2 58| 12 4.9 32 a5 4.
30 - 3.9 3.2 3.2 3.2 22 3.2 49| 11 7.0 | 44 9.1 4.
3.9 3.9 3.2 3.2 3.2 3.2 8.2 29 27 27 7.5 4.
3.2 3.9 3.2 3.2 3.2 3.2 58] 19 34 18 9.1 11
3.2 3.9 3.9 3.2 3.2 3.2 5.8 9.5 16 14 9.1 7
3.2 3.2 3.9 3.2 3.2 3.2 4.9 2: 0112 16 7.5 6.
3.2 3.2 3.2 3.2 3.2 3.2 4.9 5.8| 10 18 7.5 14
60 ee A 3.2 3.2 3.2 3.2 3.2 3.2 39| 27 10 12 7.5 11
L7 tTEE SN 3.2 3.2 3.2 3.2 3.2 3.2 3.9 34 11 11 6.0 7.5
) e Rt T e 3.2 3.2 3.2 3.2 3.2 3.2 7.0] 21 12 11 6.0 6.0
19 o e 3.2 3.2 3.2 3.2 8.2 3.2 5.8 27 8.9 9.1 6.0 6.0
200 e nmesais 3.2 3.2 3.2 3.2 3.2 3.2 8.2| 16 7.6 9.1 6.0 11
e 3.2 3.2 3.2 3.2 3:2 3.2 58| 12 7.6 9.1 6.0 1)
AT MNPy 3.2 4.9 3.2 3.2 3.9 3.2 4.9 8.2 7.6 7.5 6.0 9.1
b TN SR 3.2 3.9 3.2 3.2 3.9 3.2 4.9 7.0 7.6 7.5 6.0 746
. O S 3-2 3.9 32 3.2 3.9 3.9 3.9 5.8 8.9 7.5 6.0 6.0
D T s R 3.2 3.2 3.2 3.2 3:2 8.2 3.9 4.9| 30 5 6.0 6.0
P e S I 3.2 3.2 3.2 3.2 5.8 7.0 4.9 4.9 14 7.5 6.0 6.0
Ve el S 3.2 3.2 3.2 3.2 4.9 5.8 3.9 4.9 10 6.0 6.0 6.0
PRt e 3.2 3.2 3.2 3.2 3.9( 11 39| 11 8.9 6.0 7.5 6.0
2O sl ol 32 3.2 3.2 3.2 3.9 7:0 3.9 7.6 9.1 6.0 4.8
ROTE e AN 3.2 3.2 3.2 3.2 5.8 5.8 7.0 | 7.8, 12 6.0 7.5
L1 03 IR S 352 8.2 |2k G2l iy 4.9 4.9 T8l e et 608 ez 2f

Monthly discharge of Ukumehame Stream mear Olowalu, Maus, for the year ending June

380, 1918.
Discharge. : Total run-off.
i illi 1 x
Month Million gallons per day. Second | yrimion
feet gallons Acre-feet.
Maximum. | Minimum. | Mean, | (f€an).

¢ E e R T e O L 3.9 3.2 3.45 5.34 107 328
ABgUSt. oo - i s e b % 4.9 3.2 3.41 5.28 106 324

September................ 3.9 3.2 3.25 5.03 97
Qctober: ' T TRy Tl ey 3.2 3.2 3.20 4.95 99 304
0.0 3.2 3.70 5.72 111 341
11 3.2 4.28 6.62 133 407
11 3.2 5.12 7.92 159 487
34 3.2 11.0 17.0 307 945
34 4.9 11.3 17.5 350 1,080
44 6.0 15.6 24.1 468 1,440
14 6.0 7.34 11.4 227 698
14 4.8 6.84 10.6 205 630
44 3.2 6.49 10.0 2,370 7,270

WEST EKOPILIULA STREAM NEAR KEANAE, MAUIL

Location.—600 feet above Koolau ditch crossing and highway bridge, 43 miles by
trail east of Upper Keanae, and 6 miles east of Keanae post office.

RECORDS AVAILABLE.—January 3, 1914, to September 17, 1917, when station was
discontinued. :

Gace.—Friez water-stage recorder.

DicHARGE MEASUREMENTS.—Made by wading or from footbridge 300 feet below gage.
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CHANNEL AND cONTROL.—Channel at gage is a large pool at foot of falls; banks rock and
nearly vertical. Control at outlet of pool composed of large boulders; seldom
shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.95feet at 6 p. m.
August 22 (discharge, about29 million gallons perday, or45second-feet); minimum
stage recorded, 0.6 foot September 15-17 (discharge, 0.6 mllhon gallons per day,
or 0.9 second-foot).

1914-1918: Maximum stage recorded, 9.25 feet at 5.30 a. m. January 18, 1916
(discharge, computed from extension of rating curve, about 2,000 million gallons
per day, or 3,090 second-feet); minimum stage recorded, September 15-17, 1917.

Diversions.—None.

RecurATION.—None.

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 2 and 500 million gallons per day. Operation of water-stage
recorder satisfactory. Records fair.

The following discharge measurement was made by H. A. R. Austin:
September 7, 1917: Gage height, 0.72 foot; discharge, 1.55 second-feet, or 1.0 million
gallons per day.

Daily discharge, in million gallons, of West Kopiliula Stream mear Keanae, Maut, for
: the year ending June 30, 1918.

Day. July.| Aug. | Sept. Day. July. | Aug. | Sept. Day. July.| Aug. | Sept.
| s e 1 ) o TR 2.8 2.3 V50| B et PO RS O T8 b Bl ey
(R L 2.8] 2.3 S0 8| L SR 2.3| 2.3 S| B W e ) 2.81 9.0[....~
F N U 3.3| 1.8 L OS IaAs Ya s 2.3| 2.8 PN | o (RS Sl 1.3
(e 3.8| 1.8 TP | M R Tt 2.3| 2.3 0| 7 SR 8 BBl
BE e e 50| 1.4 0 R | E e S 2.3| 1.8 S0V HERE, o e ol SR e
A W s 3.3 1.4 L R SRR 2.3| 1.8 o B s L e 23§ Aidiyo il
- et L 2.8| 1.4 D 3 B S e S 231 1.4 = g e SR T8t RO
Bt e LB 2.8| 1.4 BOM A8 il S5 d 0854 O 0T e R L RO SR 1 B0l 0 C
O ool 3.8( 1.8 TIOM] 95T vt it LAt tad s on s 20, . ot g 5t Ty R
il 3.8| 1.8 B | MR SRR T O A 80 e Bk 2.8 LS

Bl et LRI Ol S S E

Monthly discharge of West Kopiliula Stream mnear Keanae, Maui, for the year ending
June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
Second- =
feot | gallons, | foat,
Maximum. | Minimum. | Mean, | (T2€21).

.Tuly ................................. 0 1.8 2.63 4.07 82 250
.............................. 12 1.0 2.26 3.50 70 215
September o i SR RS e .6 1.0 1.55 17 52
SN DOMIIR oVl ot B et w b b A s BV < il PR TP - A R N Sl 169 517

EAST WAILUAIKI STREAM NEAR KEANAE, MAUI

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

Recorps AvatLABLE.—December 21, 1913, to October 23, 1917, when station was
discontinued.

GaGe.—Stevens water-stage recorder, installed April 17, 1914, to replace original
Friez recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 800 feet below
gage.
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CHANNEL AND coNTROL.—Channel at gage is a large pool at foot of falls; banks are
nearly vertical walls of rock. Control composed of large boulders and rock ledge;
fairly permanent.

ExtrREME oF DISCHARGE.—Maximum stage recorded during year, 1.35 feet at 4 p. m.
July 5 (discharge, about 17 million gallons per day, or 26 second-feet); minimum
stage recorded, 0.5 foot October 22 and 23 (discharge, 1.0 million gallons per day,
or 1.55 second-feet).

1913-1917: Maximum stage recorded, 8.35 feet at 8 a. m. January 18, 1916 (dis-
charge, computed from extension of rating curve, about 1,900 million gallons per
day, or 2.940 second-feet); minimum stage recorded (see preceding paragraph).

Diversions.—None.

RecuraTion.—None.

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

- Accuracy.—Stage-discharge relation practically permanent. Rating curve well

defined between 2 and 15 million gallons per day. Operation of water-stage

recorder unsatisfactory August 5 to September 7; no gage height record August

6-23 and August 26 to September 6, only part record August 5, 24, 25, and Sep-

tember 7; discharge estimated from records of flow of nearby streams and from

gage heights for parts of days. Records fair.

The following discharge measurement was made by H. A. R. Austin:
September 7, 1917: Gage height, 0.68 foot; discharge, 2.9 second-feet, or 1.9 million
gallons per day. :

Daily discharge, in million gallons, of East Wailuaiki Stream mear. Keanae, Mawi, for the
year ending June 30, 1918.

Day. July. | Aug. | Sept. Oct. Day. July. | Aug Sept. | Oct.
5.0 3.2 2.6 1.4 4.1 2.6 1.4 1.2
5.0 4.1 2.0 1.2 3.2 2.0 1.4 1.2
6.0 3.2 2.0 i 3.2 2.0 1.4 1.2
8.2 3.2 2.0 1.27 2.6 2.0 1.4 1.2

11.0 2.6 2.0 e 2.6 2.6 1.2 12
7.0 2.6 2.0 1.2 2.6 2.6 1.2 1.2
6.0 2.6 2.0 1.2 5.0 30 1.2 1.0
6.0 2.6 2.0 0 5.0 9.4 1.2 1.0
7.0 3.2 L% 10 3.2 3.2 t o O eI
8.2 3.2 7 1.2 3.2 3.2 AARET S e
6.0 3.2 1.4 12 4.1 3.2 5
5.0 3.2 2.0 1.2 3.2 3.2 1
5.0 4.1 2.0 1.2 3.2 2.6 1
4.1 4.1 1.4 1.2 3.2 2.6 1
1.1 2.6 1.4 1.2 4.1 2.6 is

4.1 2oBijel i N S el

Monthly discharge of East Wailuaiki Stream mear Keanae, Maui, for the year ending
June 30, 1918.

Discharge. Total run-off.
th. . Million gallo: er day.

Mon illion gallons per day Second )
feet e Acre-feet.

(mean) gallons.

Maximum. | Minimum. | Mean. 2

7 L3 (e A el o wiie n e 11 2.6 4.85 7.50 150 461
SR e i SRR i R 30 2.0 4.00 6.19 124 381
Beptember. 3idocht al D el 2.6 1.2 1.66 2.57 50 153
Octobel =98 . o oiislo sttt v 1.4 1.0 1.17 1.81 27 83
Theperiofs. . - otblieiva Lot b Bl T S0l S Shol LUl TNIIRT: oo Bl Loa i 351 1,080
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WEST WAILUAIKI STREAM NEAR EEANAE, MAUIL

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

RECORDS AVAILABLE.—January 1, 1914, to October 22, 1917, when station was dis-
continued.

GacE.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 100 feet below
gage.

CHANNEL AND coNTROL.—Channel at gage is a large deep pool at foot of low waterfall;
banks are nearly vertical walls of rock to above high water. Control at outlet
of pool composed of rock ledge and large boulders; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.35 feet at 4.30
p. m. August 22 (discharge, about 49 million gallons per day, or 76 second-feet);
minimum stage recorded, 0.6 foot October 8-12 and 18-22 (discharge, 0.4 million
gallons per day, or 0.6 second-foot).

1913-1917: Flood of January 18, 1916, carried away gage shelter and must have
reached a stage of about 13 feet (discharge, possibly 4,000 million gallons per day,
or 6,190 second-feet); minimum stage recorded in October, 1917.

Diverstons.—None.

RecuraTioN.—None.

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 2 and 600 million gallons per day. Operation of water-stage
recorder satisfactory. Records fair.

The following discharge measurement was made by H. A. R. Austin:
July 24, 1917: Gage height, 0.99 foot; discharge, 5.9 second-feet, or 3.8 million
gallons per day.

Daily discharge, in million gallons, of West Wailuaiki Stream near Keanae, Maus, for the
year ending June 30, 1918.

Day. July. | Aug. | Sept. [ Oct. Day. July. | Aug. | Sept. | Oct.
4.2 2.5 1.6 : 3.0 2.0 0.8 0.8
4.2 3.0 1.6 s 2.5 1.6 .6 6
5.0 2.5 1.2 <6 2.5 1.6 .6 .4
6.5 2.0 1.2 .6 2.0 1.6 .6 .4
8.5 2.0 1.2 .6 2.5 2.0 .6 .4
5.0 2.0 1.2 .8 2.5 2.0 .6 .4
4.2 2.0 1.2 .6 5.8 2.3 .6 -4
3.5 2.0 12 .4 7.5 A 0 AR
5.8 2.5 .8 .4 4.2 3.5 S e s
6.5 2.5 .8 .4 3.5 3.0 1 5 A
4.2 2.5 .8 .4 3.5 2.5 2.0 |.

3.5 2.5 2.0 .4 2.5 2.0 1.6 |.
3.0 3.0 2.0 +0 2.0 2.0 2.0 .
3.0 3.0 1.2 .6 2.0 2.0 2.5 |.
3.0 2.0 .8 .6 2.5 1.6 2.0
2.5 111 RIS
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Monithly discharge of West Wailuaiki Stream near Keanae, Maut, for the year ending
June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day. Second- aii
feet I\gﬂ];gn Acre-feet.
Maximum. | Minimum. | Mean. | (mean), | 83l0nS.

Fuly s T T e Gl N SN R 8.5 2.0 3.91 6.05 121 372
Angusin Lok 23 156 3.08 4.77 96 293
September...... 2.5 .6 1.19 1.84 36 110
October 1-22 1.2 4 .56 .87 12 38
Theperiod. . 28, . Su g bes b e Je £ 8 I B2t i, 1 TR S et L S et 265 813

EAST WAILUANUI STREAM NEAR KEANAE, MAUIL

Location.—1,000 feet above Koolau ditch crossing, 23 miles east of Upper Keanae,
and 5 miles east of Keanae post office.

RECORDS AVAILABLE.—January 1, 1914, to October 23, 1917, when station was dis-
continued.

GaceE.—Stevens water-stage recorder.

Di1SCHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

(C'HANNEL AND coNTROL.—Channel at gage a small deep pool at foot of rapids; right
bank vertical wall of rock; left bank steep and high. Control at outlet is ledge
of rock; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.83 feet at 1 p. m.
August 22 (discharge, 16 million gallons per day, or 25 second-feet); minimum
stage recorded, 0.7 foot October 14 (discharge, 0.2 million gallons per day, or 0.3
second-foot). '

1914-1917: Maximum stage recorded, 5.1 feet at 5.45 a. m. December 23, 1916
(discharge, computed from extension of rating curve, about 430 million gallons
per day, or 665 second-feet); minimum stage recorded October 14, 1917.

Diversions.—None.

RecuraTioN.—None.

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 2 and 100 million gallons per day. Operation of water-stage
recorder satisfactory. Records fair.

The following discharge measurement was made by H. A. R. Austin:
September 7, 1917: Gage height, 0.89 foot; discharge, 0.95 second-foot, or 0.6
million gallons per day.

Daily discharge, in million gallons, of East Wailuanut Stream near Keanae, Maui, jor the
year ending June 30, 1918.

Day. July. | Aug. | Sept. Oct. Day. July. | Aug. | Sept. | Oct.
1.6 1.0 0.7 0.3 1.3 0.7 0.5 0.25
1.3 153 & .25 1.3 ik .5 .25
2.0 1.0 o .25 1.0 7 .3 .25
2.5 7 54 .25 1.0 v .3 .25
3.7 e 5 g .25 1.0 il .3 .25
2.0 s L .25 1.0 .7 .3 .25
1.6 g i .25 1.6 8.0 .3 .25
1.6 el i .25 56 1.6 .3 .3
2.0 i i .25 1.0 1.3 .3
2.0 o ol .25 1.3 1.3 -

1.6 1.0 .5 .25 1.6 1.3
1.3 1.3 ot .25 1.0 1.3
1.3 1.6 o) .25 1.0 1.0
1.3 1.3 .5 .2 L0 1.0
1.3 1.0 .5 .25 1.0 1.0

1.0 7
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Monthly discharge of East Wailuanui Stream near Keanae, Maui, for the year ending
June 30, 1918.

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

s AUl B 3.7 1.0 1.48 2.29 46 141
August.... 8.0 Ay d 1.20 1.86 37 114
September . £ 3 .50 W77 15 46
October 1-23. .3 2 .25 .39 6 18
he Periads;es i s cinnatmirres e e e e S s TR . .......... ‘ 104 319

EKOOLAU DITCH NEAR KEANAE, MAUI

LocaTion.—25 feet above portal of tunnel in west side of Keanae Valley, a quarter
of a mile above ditchman’s house, and 3 miles southwest of Keanae post office.

RECcORDS AvArLABLE.—November 2, 1917, to June 30, 1918. Discharge January 1,
1910, to December 31, 1912, computed from gage heights obtained by East Maui
Irrigation Co.

Gace.—Friez water-stage recorder installed November 2, 1917. East Maui Irrigation
Co. has obtained staff gage readings at this location since about 1904.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Concrete-lined ditch; straight for 100 feet above gage;
control not well defined but probably permanent as ditch enters long tunnel 25
feet below gage.

EXTREMES OF DISCHARGE.—1910-1912 and 1917-1918: Maximum stage recorded, 6.06
feet at 6 a. m. November 30, 1917 (discharge, 142 million gallons per day, or 220
second-feet); minimum stage recorded, water occasionally shut off.

Drversions.—Ditch diverts water from all streams from Makapipi to Keanae, inclu-
sive, but all available water was not taken part of the time on account of lining
operations. .

REeauraTiON.—By gates at intervals.

UrinizatioN.—For irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent for published record. Rating curve
well defined between 8 and 50 million gallons per day. Operation of water-stage
recorder satisfactory, except that for short periods when intake pipe became
partly clogged and December 7-9 mno record, discharge interpolated. Records
fair.

Discharge measurements of Koolaw ditch near Keanae, Maut, during the year ending
June 30, 1918.

[Made by H. A. R. Austin.]

Discharge.
Gage
Date. . | height AR

(feet). | Second- | Million

feet, gallons
% per day.

Lo A PRl e, SRURIE AR SRR St AR P ¢ L s SN S e LD N 2.12 55 35

TREEBIE N b L T apen ot s SRR VU 8 0 1wl e i B e e b2 .90 12.8 8.3
L S TR B o Rl e 1 TR S W e SO R T e 1.66 38 25




120 SURFACE WATER SUPPLY OF HAWAII, 191718,

Daily discharge, in million gallons, of Koolaw ditch near Keanae, Maus, for the year ending
June 30, 1918.

Day. Nov. | Dec. Jan.
68 24
78 20
65 22
54 22
47 8.4
45 2.6
41 221
38 b
35 5.8 |-
32 7.5
30 5.0
48 1.2 |-
58 1.0
66 2:211.
52 3.2
37 13
33 3.8 |-
30 4.4 |.
27 4.4 |.
33 4.4
49 4.4
56 12
33 5.8
25 12 "
20 12

June.

© PRone NpoSh

N ONKES O

Monthly discharge of Koolaw ditch near Keanae, Mawi, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.

g o Second- | wiltion
feet all Acre-feet.

; ny (mean) gallons,

Maximum. | Minimum. | Mean.

November 4-30 104 12 43.5 67.3 1,170 3,600
December 78 20 40.2 62.2 1,240 3,820
Jannary .. . s e 24 1.0 8.63 13.4 268 821
February 1-5 10 5.0 6.48 10.0 32 99
May Tl e teade it 27 6.6 15.6 24.1 483 1,480
Ionte - o e e e el L 44 2.6 18.2 28.2 546 1,680

HONOMANU STREAM NEAR KEANAE, MAUIL

Locarion.—500 feet above Spreckels ditch intake and trail bridge, about 6 miles

south of Keanae post office.

REecorps avamasreE.—November 15, 1913, to June 30, 1918.

GaGe.—Stevens water-stage recorder.

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 boul-

ders; fairly permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.62 feet at 6.30
p. m., April 2 (discharge, about 1,120 million gallons per day, or 1,740 second-
feet); minimum stage recorded, 1.9 feet September 18-24 and October 4, 5, ard
25-27 (discharge, 0.4 million gallons per day, or 0.6 second-foot).

1913-1918: Maximum stage recorded, 9.9 feet at 9 p. m. May 1, 1916 (discharge
computed from extension of rating curve, about 1,200 million gallons per day,
or 1,860 second-feet); minimum stage recorded, 2.20 feet April 7 and 8, 1915
(discharge, 0.25 million gallons per day, or 0.4 second-foot).

Diversions.—None.

REecuraTiON.—None.

UriuizatioN.—Ordinary flow is diverted by Spreckels ditch for irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well de-
fined between 2 and 20 million gallons per day applicable July 1 to November
29, November 30 to April 2, and April 3 to June 30. Operation of water-stage
recorder satisfactory. Records poor.

Discharge measurements of Honomanu Stream near Keanae, Maui, during the year end-
ing June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Dat: hG'ag}ft Dat hG'aghet
ate. elg 1 ate. eigl o—
(feet). | Second- | Mijtion (feet). | Second- | Myion

feet. per day. feet. per day.
HopE. 6.t 1.95 0.85 .56 (' Marc 6 L Tt 3.22 31 20
1017y o RS A 2.27 4.0 2.6 IRy . e Sl 2.83 16.9 11
B Bilare i ko s awse 2. 84 16.9 11

Daily discharge, in million gallons, of Honomanwu Stream mear Keanae, Maus, for the
year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
3.3 1.7 0.9 0.9 2.5 18 1.7 9.7 41 25 12 9.7
2.9 5.7 ol ol 9.7 % | 1.4 5.0 | 134 271 8.7 8.7
2.9 2.5 o7 .55 3.3 75k 1.4 3.8 | 195 425 18 6.4
4.3 1.7 Az, .4 14 7 2.1 3.3| 8 59 28 5.0
7.9 1.4 .55 .4 Bt 3.8 2.5 2.9 28 51 12 4.3
3.3 1.4 551 2.9 3.8] 3.3 2.5 29| 13 179 71, 4.3
2.5 1.4 .55 1.1 35 2.6 1.4 2.9 35 51 6.4 3.8
2.1 1.4 .55 b5 23 2.9 6.4 7.9 20 51 5.4 3.8
2.9 2.9 .55 .55 9.7 2.9| 18 307 16 435 6.4 4.3
4.3 2.5 BH51 1.1 3.3 2.1 3.8 | 114 47 375 21 15
2.5 2.5 551 2.5 2.5 2.1| 89 68 227 78 8.7 30
2.1 3.3 L. .9 2.1 2.9 7.9 8 78 21 25 55
17 o e oF j 4 6.4 3.8 13 25 15 51 12
iy 3.3| 1.1 o A S 5.0 2.9 7.1 28 51 14 19
7 2.5 S o 1.4 9.7 3.3 5.0 14 18 16 95
1.7} 21 .7 | 8.8 1.4 3.8]| 15 11 32 47
1.7 17 «OOH DT 1.3 2.9 4.3 7.9] 14 30
1.4 1.4 .4 .9 4.1 2.5 4.3 1 Uk 8.7
1.4 1.4 .4 T 1.4 2.5 4.3 6.4 6.4 6.4
1.4 1.7 .4 w4 2.1 5.7 4.3 9.7 5.7 74
1.4 2.1 .4 .55 1.4 3.3 3.8 11 6.4 8.7
3.8 32 .4 55| 15 13 13 11 4 18
7.9 bl .4 .55 | 18 6.4 6.4 6.4 7 | 8
2.9 2.5 .4 .55 30 3.3 il 5.7 41 irdh ¢
2.1 v 54 Fi .4 12 2.5 6.4 5.7| 38 A
1.7 T .4 %1 2.1 3.8 6.4 | 13 i1
7.1 1.4 1.4 .4 50| 2.1 4.3 14 35 7.9
4.3 14| 1.1 o1 50| L7| 29 12 89 7.9
1.7 B 2.5 | 51 17 2.9 20 89 Drd
A 1.1| 1.7 | 3.8 |187 |- L7| 4 32 12 9.7
A ;058 P R e Wy ) e P e T Y ! STl R < A 1= et % § et
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Monthly discharge of Honomanu Stream near Keanae, Mausi, for the year ending June

380, 1918.
Discharge. Total run-off.
Month. Million gallons per day.
Second o
feet Million | 4 oo feet,
: ~5 (mean) gallons.
Maximum. | Minimum. | Mean.

by S e 7.9 1.4 2.90 4.49 90 276
August 32 1.1 3.23 5.00 100 307
September Ly .4 i 1.19 71
October 3.8 .4 Il 1472 35 106
November 187 A ¢ 15.3 23.7 458 1,410

December. i 18 1.4 4.50 6.96 140 4
IBIMRTY.Cle S Do e Lt 89 1.4 9.32 14.4 289 887
February . iyt 307 2.9 42.5 65.8 1,190 3,650
March 253 3.8 46.6 72.1 1,450 4,430
April 435 5.7 75.7 117 2,270 6,970
May. 89 5.7 21.0 32.5 652 2,000
e e L R B 95 3.8 15.2 23.6 456 1,400
Theyear.....cocceecaccucnn-.. 435 .4 19.6 30.3 7,150 21,900

HAIPUAENA STREAM NEAR HUELO, MAUIL

LocaTioN.—200 feet above inflow of Spreckels ditch, about 7 miles by trail east of
Huelo.

REcorDS AVAILABLE.—October 19, 1913, to June 30, 1918; also records of combined
flow of stream and Spreckels ditch at staff-gage station 600 feet below present site
December 18, 1910, to September 30, 1913.

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

DiscHARGE 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.—1913-1918: Maximum stage recorded, 5.92 feet at 3.15
a. m. April 3, 1918 (discharge, computed from extension of rating curve, 430
million gallons per day, or 666 second-feet); minimum stage recorded, 0.1 foot
October 26, 1917 (discharge, 0.7 million gallons per day, or 1.1 second-feet).

Drversions.—None. '

REecuraTion.—None.

UriuizatioN.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined between 2 million and 150 million gallons per day applicable July 1,
July 26 to November 29, and February 9 to June 30, November 30 to February 8.
Operation of water-stage recorder unsatisfactory; no gage height record July 2-25,
November 3, 4, January 30 to February 26, and May 6-15; discharge estimated
from flow of Puohakamoa Stream, except November 3 and 4, which was inter-
polated. Records fair when water-stage recorder was operating; poor for other
periods.
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Discharge measurements of Haipuaena Stream near Huelo, Maui, during the year ending
June 30, 1918.

[Made by H. A. R. Austin.]

Discharge.

Million
gallons
per day.

Second-
feet.

Gage
height

(feet).

Date.

Jely 25 ot ot

Mar..6..--.c -

{5/ oy T LR S T SRR I L

Daily discharge, in million gallons, of Haipuaena Stream near Huelo, Maus, for the year
ending June 30, 1918.

June.

May.

Apr.

Mar.

Feb.

Jan.

Dec.

Nov.

Oct.

Sept.

July. | Aug.

Day.
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Monthly discharge of Haipuaena Stream near Huelo, Maui, jfor the year ending June 30,

1918.
Discharge. Total run-off.
A h. illi S per A
Mont! Million gallons per day Second- s
feet lon Acre-feet,
n ' ds (mean). | 8allons.
Maximum. | Minimum. | Mean. | *
July = 9.5 1.8 3.06 4.73 95 291
August..... 2é 16 1.6 2.64 4.08 82 251
September. o 5.9 1.0 1.52 2.35 46 140
October.... 2 2.5 &7 1.15 1.78 36 109
Movembere: oL T odl S L s . 52 1.0 7.46 115 224 687
13T 3 MG R T 9.6 1.6 3.05 4.72 95 290
s 40 1.6 5.32 8.23 165 506
136 2.2 19.5 30.2 546 1,680
101 4.0 22.2 34.3 687 2,110
230 4.5 36.0 55.7 1,080 3,310
38 4.0 1.7 18.1 362 1,110
43 3.0 9.61 14.9 288 8
230 il 10.2 15.8 3,710 11,400

PUOHAKAMOA STREAM NEAR HUELO, MAUL

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

RECORDS AVAILABLE.—June 13, 1913, to June 30, 1918 (new station); December 18,
1910, to June 18, 1913 (old station). ;

Gace.—Stevens water-stage recorder installed November 23, 1917, replacing Barrett &
Lawrence water-stage recorder installed June 13, 1913. Old staff gage station
was 150 feet downstream at trail bridge below inflow from Spreckels ditch.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 200 feet below gage.
Inflow of Spreckels ditch must be deducted from measurements made atfootbridge.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and
below gage; banks steep and high; stream bed is very rough and steep. Control
composed of large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—1910-1918: Maximum stage recorded, 7.63 feet at 7 p. m.
April 2, 1918 (discharge, computed from extension of rating curve, 900 million
gallons per day, or 1,400 second-feet); minimum stage recorded, 0.25 foot October
26, 1917 (discharge, 0.4 million gallons per day, or 0.6 second-foot).

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

REecuraTION.—None.

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 2 and 100 million gallons per day. Operation of water-stage
recorder satisfactory except August 29 to December 7, during which time water
was below intake, station being reconstructed or water-stage recorder not operating;
discharge estimated for this period from flow of Haipuaena Stream. Record fair
between 2 and 100 million gallons per day when water-stage recorder was operating
properly; poor at other times.
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Discharge measurements of Puohakamoa Stream near Huelo, Maut, during the year ending

June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
D hGa%? Dat hGa et |
ate. eight 15, ate. eig] .
(feet). | Second- l\gllhon (feet). | Second- Mllllhon
feet. gallons ot gallons
per day. per day.
1.02 3.9 2.5 1.9 17.2 11
.67 1.6 1.0 2.57 41 27
1.27 6.2 4.0 3.0: 93 60

Daily discharge, in million gallons, of Puohakamoa Sitream mear Huelo, Mauz, for the year
ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
4.4 3.0 121 1.2 0.7 13 4.0 12 26 46 19 12
4.0 6.0 1.2 W 7.8 7.8 3.0 6.8 | 87 236 13 12
4.4 3.4 1.2 <% 1.2 7.8 3.7 5.6 | 132 436 20 10
7.3 2.4 1.2 ol 6.6 6.8 5.2 4.8 | 80 63 54 7.8

13 2.4 1.2 b g 6.0 5.2 4.4 4.4 | 42 63 29 7.3
6.8 2.4 1.0| 2.4 5.2 4.4 3.0 4.4 | 18 220 14 6.8
4.8 2.4 1304} 1.0 35 4.4 2.4 4.0 29 74 12 6.0
4.4 2.4 1.0 ol 15 3.7 6.8 6.0 | 24 80 153 5.6
5.2 8.7 1.0 .65 10 3.71 19 336 22 272 8.8 6.8
6.8 2.7 1.2 150 5.2 3.4 5.6 | 108 50 436 32 14
4.0 o M BBl i L BT 3.0 80 74 263 116 15 24
3.4 4.0 1.2 1.0 3.7 4.0] 11 94 108 42 32 80
3.0 6.8 2.4 ol 3.0 7.3 6.4 19 35 29 94 26
3.0 4.4 159 .55 2.4 8.8 5.2 12 29 63 24 13
3.0 2.4 1.0 L 2.4 %3 5.6 9.4] 19 54 29 68
3.0 2.4 407480 2.4 4.4 19 7.8 68 24 46 50
2.7 2.4 e o 1.9 3.7 6.4 50 19 22 42
2.4 2.2 5 b 9 3.4 5.6 8.8 18 15 14 15
2.4 2.2 il -0D 2.4 3.0 5.6 18 12 13 12 12
2.4 2.2 5 .55 2.4 8.8 6.4 | 220 10 15 9.4 10
2.4 2.4 it .45 1.9 7.8 4.8 68 8.8| 18 8.8 12
4.4 26 54 45| 13 20 8.8 19 7.8 22 10 18
8.8 6.0 5 .55 20 8.8 6.8 14 73] 13 11 15
37 3.0 i 55| 20 6.0 6.8| 14 8.8| 11 19 12
2.7 3.0 1.9 45| 10 4.8 7.8.1 11 245 9.4 38 12
2.4 2.4 6.8 .4 O8 4.0 5.2 50 9.4 13 12
3.7 2.4 6.8 .45 T2 3.7 5.2 20 16 38 12
4.4 2.4 1.2 Bt 6.0 3.0 4.4 15 16 87 1%
2.2 39 2.4 1.9 58 3.0 4.0 12 19 26 12
2.4 1.9 2.4 3.7 | 156 2.7 26 = 13 46 16 13
2.4 p IR O e 2R ] oyl 2.4 14 . T AN 1Sl RN
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Monthly discharge of Puohokamoa Stream near Huelo, Maus, for the year ending June 30,

1918.
Discharge. Total run-off.
nth. Million gallons pe: |
Month illion gallons per day Second- S
feet . Acre-feet.
(mean) gallons.
Maximum. | Minimum. | Mean. 1

13 2.2 4.19 6.48 130 399
26 1.9 3.75 5.80 116 357
8.8 76 1.61 2.49 48 148
3.7 .4 1.02 1.58 32 97
156 ol 14.1 21.8 423 1,300

20 2.4 3.81 8.99 180 5
80 2.4 9.75 15.1 302 928
336 4.0 42.0 65.0 1,180 3,610
263 7.3 49.5 76.6 1,530 4,710
436 9.4 83.2 129 2,500 7,660
94 8.8 25.5 39.5 790 2,430
80 5.6 18.6 28.8 557 1,710
436 .4 21.3 33.0 7,790 23,900

ALO STREAM NEAR HUELO, MAUIL

LocATion.—300 feet above Spreckels ditch inflow and trail crossing, about 5 miles
east of Huelo.

RECORDS AVAILABLE.—December 18, 1910, to June 30, 1918.

GaGcE.—Friez water-stage recorder installed June 18, 1914. Prior to June 18, 1914,
vertical staff at trail bridge 300 feet downstream from present site.

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

CHANNEL AND cONTROL.—Channel at gage is a fairly large pool at foot of rapids,
banks steep and high. Control at outlet of pool composed of rock ledge and
large boulders; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.91 feet at 6.30
a. m. April 3 (discharge, about 490 million gallons per day, or 760 second-feet);
minimum stage recorded, 0.35 foot September 24 and frequently in October
(discharge, 0.3 million gallons per day, or 0.5 second-foot).

1910-1918: Maximum stage recorded, 4.35 feet at 7 p. m. December 9, 1916
(discharge, computed from extension of rating curve, approximately 550 million
gallons per day, or 850 second-feet); minimum stage recorded, 1.34 feet (old
datum) November 4, 1911 (discharge, 0.06 million gallons per day, or 0.1 second-
foot).

Drversions.—None.

REecuraTION.—None.

UriuizatioN.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

AccurAcy.—Stage-discharge relation practically permanent. Rating curve well
defined between 2 and 50 million gallons per day. Operation of water-stage
recorder satisfactory except December 20-26; discharge estimated from records
of flow of neighboring stations. Record fair between 2 and 50 million gallons
per day when water-stage recorder was operating; poor at other times.
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Discharge measurements of Alo Stream near Huelo, Maui, during the year ending June
30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.

D hGa 7 Mill Dat hGagilet Mill
ate. eight i illion ate. eigl 5 illion
(feet). | 560N | gallons (feet). | S900nd- | gallons
. per day. 3 per day.
0.41 0.65 0.4 0.83 6.3 4.1
.61 2.0 1.3 1.10 12.7 8.2

Daily discharge, in million gallons, of Alo Stream near Huelo, Mauwi, for the year ending

June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
: B 1% § 0.6 0.4 0.4 3.5 2.3 3.5 1.8 18 3.5 2.9
.8 .6 . .4 1.4 2.3 3L 2.3 7.6 | 134 2.9 2.3
1% 8 .6 .6 .4 .6 2.3 2.9 1.8 5.7 95 5.7 28
1.8 e .4 .3 1.4 1.8 3.5 1.4| 16 10 21 1.8
3.5 .6 .4 .3 .8 1.4 138 1.4 8.7 21 4.9 1.4
1.4 cyi] .4 .4 .6 1.4 1.4 1.4 4.2 | 47 2.9 1.4
5 .8 4 .3 2.3 1.2 1.1 1.4 49| 12 2.3 ¥l
1.1 .6 .6 .3 1.4 .3 4.2 2.3 49| 12 1.8 1.4
1.4 1 <6 .3 33 1.3 3.5 | 126 8.7| 88 1.8 1.8
2 IO ¢ -« .6 .3 .8 .8 2.3 | 12 18 118 4.9 b
.8 i 4 8 .8 8| 14 12 95 12 2.3 5.7
.8 L. .8 .3 .6 ¥ 3.5 7.6 | 47 6.5 5.7 38
.8 1.8 .8 .3 .6 1.4 2.3 3.5 87 6.5| 16 5.7
.8 .8 .6 .3 .6 2.9 1.8 2.9 6.5! 18 4.9 3.5
.8 .6 .4 .8 .6 1.1 3.5 2.3 6.5 7.6 10 18
.8 .6 4 .6 .6 8| 4.2 1.8 34 49| 7.6 7.6
.8 +6 .4 .4 4 .8 1.8 4.2 7.6 4.2 4.9 5.7
.6 .6 4 .3 .6 .8 1.8 1.8 3.5 2.9 3.5 3.5
.6 <8 .4 = -6 .8 1.4 6.5 2.3 2.3 2.9 2.9
.6 20 .4 «3 .6 6.5 2.3 | 57 1.8 4.2 2.3 2.9
.6 .6 .4 .4 .6 1.8 1.4| 10 1.4 4.2 2.3 2.9
.8 6.5 .3 .3 .8 4.2 2.9 2.9 1.4 5.7 2.3 4.9
1.4 1.4 .4 .4 2.9 2.9 1.4 1.8 1.4 2.9 4.2 4.2
.6 L1 .3 3 2.9 2.3 4.2 1.4 5.7 2.3 2.3 2.9
<6 .8 .4 B 3 1.8 3.5 1.1] 62 1.8 2.9 2.9
.6 .8 .4 .3 2.9 1.4 2.3 1.4 7.6 18 2.3 1:8
o0 i .6 B 1.4 1.4 1.8 1.4 4.2 4.9 4.9 2.3
.4 .8 6 .4 1.4 108 1.4 3.5 2.9 4.2 27 2.9
.6 .6 .8 .6 5.7 1A TR MM 2.3 4.9 4.2 1.8
.6 .6 .8 [ Ty A d 0§ 2.9 s 57| 10 3.5 3.5
.6 S Lo sk ac b .8 X R @O R 0 209 |omdlit

Monthly discharge of Alo Stream mear Huelo, Mawi, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.

Second | ypintion
feet Acre-feet.

(mean) gallons.

Maximum. | Minimum.| Mean.

T SR S S TR S e 3.5 0.4 0.94 1.45 29 89
August... 6.5 .6 T 1.50 30 92
September . .8 .3 .51 .79 15 47
October. ... 1 § .3 .39 .60 12 37
14 .4 1.68 2. 60 50 155
6.5 ¥8 1.73 2.68 54 165
14 1.1 2.90 4.49 90 276
126 13 9.88 15.3 277 849
95 1.4 12.8 19.8 398 1,220
134 1.8 22.2 34.3 667 2,040
27 1.8 5.50 8.51 171 523
38 3.1 4.90 7.58 147 451
134 .3 5.31 8.22 1,940 5,940
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WAIKAMOI STREAM NEAR HUELO, MAUIL

LocaTron.—500 feet above Spreckels ditch intake, and 5 miles by trail east of Huelo
post office.

REcorps AvAaILABLE.—December 18, 1910, to June 30, 1918.

Gace.—Friez water-stage recorder installed October 14, 1913, at new datum, to
replace original staff.

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

CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet above and
below gage; banks high and covered with vegetation. Water drops over a fall
at control, which is rock ledge and boulders and fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.80 feet at 2.45
p. m., April 2 (discharge, about 800 million gallons per day, or 1,240 second-
feet); minimum stage recorded, —0.15 foot September 23 and 24 (discharge, 0.4
million gallons per day, or 0.6 second-foot).

1910-1918: Maximum stage recorded, 7.57 feet at 5 a. m., January 18, 1916
(discharge, computed from extension of rating curve, about 1,800 million gallons
per day, or 2,780 second-feet); minimum stage recorded, 1.08 feet September 28,
1912 (discharge, 0.3 million gallons per day, or 0.5 second-foot).

Diversions.—A small amount of water is diverted by Kula pipe line above station
at elevation 4,300 feet.

RecuLaTION.—None.

UriuizatioNn.—Low water is all diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well
defined between 2 and 100 million gallons per day, applicable July 1 to Novem-
ber 29, November 30 to April 3, and April 4 to June 30. Operation of water-
stage recorder satisfactory except December 21-26, for which period discharge was
interpolated. Records fair.

Discharge measurements of Waikamor Stream mear Huelo, Maut, during the year ending
June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
D l?aggt AR A Dat hGa et R AT
ate. eig! illi ate. eigl =
7 (feet). | Second- Mllllhon (feet). | Second- Mllllhon
fipt 1 iER DS foon | | gallons
; per day. per day.
. (0 S L 0.66 11.8 Tt g ey 29 LI s 0.49 5.0 3.2
Septebiu i lis . .06 1.2 38 | May 16, .. .5 ol .90 20 13
Ny (- sl r s k) 1.93 145 94
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Daily discharge, in million gallons, of Waikamoi Stream mear Huelo, Maui, for the year
ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
4.7 3.5 1.6 1.9 2.2 | 18 3.0 87| 25 18 12 8.7
4.0 4.7 1.4 .8 7.4 10 2.2 5.4 | 119 172 7.4 10
4.0 4.7 1.4 .4 5.4 7.4 3.5 4.0 | 148 229 12 7.4
6.4 3.0 1.2 .41 16 6.4 4.0 8.5 41,71 28 28 5.4
12.0 0 1.2 .41 10 4.7 3.0 3.0 20 45 12 5.4
6.4 19 1.0 4 6.4 4.0 2.6 3.0 10 99 6.4 4.7
4.7 22 1.0 .8| 34 3.5 2.2 3.0 13 34 4| 47
4.0 2.2 1.0 .8 22 3.5 6.4 4.7 | 14 42 4.7 4.0
4.7 3.5 .8 .4 20 3.5 14 172 14 189 4.7 5.4
6.4 3.0 1.0 .6 6.4 3.0 4.7 72 16 360 45 13
4.0 3.5 .6 3.0 4.7 3.0| 67 53 93 45 8.7 22
3.5 4.0 1.2 1.2 4.0 3.5 10 58 28 22 22 62
3.0 6.4 2.2 .6 3.0 6.4 5.4| 14 6.4 14 49 14
3.0 4.7 1.6 156 2.6 5.4 4.0 8.7 6.4 | 31 13 10
3.0 3.0 1.0 6.4 2.6 3.5 4.7 5.4 3.0| 25 16 67
3.0 2.2 .6 4.7 2.2 3.0 16 4.7 25 12 20 38
2.6 1.9 .4 2.6 1.9 2.6 5.4 | 49 20 87043 28
2.2 1.6 .4 152 1.9 2.6 4.7 7.4 7.4 7.4 8.7 10
1.9 1.6 .4 1.0 2.2| 8.5| 53 31 5.4 6.4 6.4 7.4
1.9 2.2 .4 Al R L 3.5 7.4 | 218 5.4 7.4 5.4 7.4
QI T 0 o A 2.2 2.2 .4 .8 1.6 3.5 | 53 45 47| 10 5.4 8.7
R e A 4.7 25 .4 <8718 3.5| 12 13 4.7 13 6.4 12
Co R e 10 10 .4 .8 25 3.5 6.4 8.7 4.0 7.4 7.4 8.7
s MR e 4.7 4.7 .4 .81.25 3.5 7.4 €.4( 10 6.4 25 7.4
- et et 3.0 3.5 .6 .8 14 3.5 7.4 5.4 | 133 5.4 31 8.7
M Stz 2.6 3.0 2.2 8 12 3.5 4.7 4.7 25 5.4 8.7 7.4
e LR S R 2.6 2.6 2.2 .8 7.4 3.0 4.7 6.4 | 12 10 25 8.7
SR AL 7.4 2.2 1.9 .8 8.7 3.0 4.0 | 42 7.4 10 67 7.4
A e 3.5 1.9 2.6 1.6| 62 2.6 RS MR OE 6.4 | 14 18 7.4
SO e 3.0 1.9 3.5 4.7| 93 P e SR 7.4 | 38 12 8.7
BL L Tt e .30 10| el 2.6t PO I LB 1A B e B R

Monthly discharge of Waikamot Stream near Huelo, Maui, for year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day. A =

Million

feet allonis Acre-feet.
.| Minimum.| Mean. | (mean). | & :

1.9 4.26 6.59 132 405

1.6 3.89 6.02 121 370

.4 R 1.81 35 108

.4 1.46 2.26 45 139

1.6 14.0 21.7 418 1,290

2.2 4.35 6.73 135 4

2.9 1.7 18.1 364 1,110

3.0 30.7 47.5 860 2,640

3.0 28.5 44,1 885 2,710

5.4 | 50.5 78.1 1,510 4,650

4.7 16. 6 25.7 1,580

4.0 14.0 21.7 420 1,290

4 14.9 2.1 5,440 16,700

SPRECKELS DITCH BELOW KAAIEA GULCH, NEAR HUELO, MAUL

Locarron.—1,000 feet below intake in Kaaiea Stream and 2} miles by trail southeast
of ditch superintendent’s house at Huelo.

REecorps AVAILABLE.—December 15, 1917, to June 30, 1918.

Gace.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.63 feet at 3 p. m.
April 2 (discharge, computed from extension of rating curve, approximately 96
million gallons per day, or 149 second-feet); minimum stage recorded, water
‘occagionally shut off.

103502°—19—wsp 485——9
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Drversions.—Ditch diverts water from a dozen or more streams east of Nailiilihaele.

REecurATiON.—By gates at frequent intervals.

Uruization.—For irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent until April 2 when a slide
in the ditch below gage caused backwater. Rating curve used December 15 to
April 2 well defined between 6 and 50 million gallons per day. Rating curve
used after April 2 fairly well defined. Operation of water-stage recorder satis-
factory except April 3 to May 13 (no record). Records prior to April 2, good;
after that date, fair.

Discharge measurements of Spreckels ditch below Kaaiea Gulch, near Huelo, Maui, during
the year ending June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Dat hG?grft Dat hGaglft
ate. eigl _— ate. eig e

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

foot. gallons feet gallons
per day. * | perday.

0.87 9.3 6.0 2.24 46 30

1.30 19.2 12 1.96 37 24
1:19 15.7 10 .80 4.2 2.7

Daily discharge, in million gallons, of Spreckels ditch below Kaaiea Gulch, near Huelo,
Mauws, for the year ending June 30, 1918.

Day. Dec. | Jan. | Feb. | Mar. | May. | June. Day. Dec. | Jan. | Feb. } Mar. | May. | June
2.8 2.5 30 12 39 2.8| 17
2.5 2.2 14 25 29| 2.8| 13
2.2 2.2 14 17 281 1.0 4.0
1.8 2.2 15 25 25 .2 2.5
1.6 9.0 20 48 20 .2 2.5
1.6 6.9 14 34 15 .2 2.8
1.6 17 24 27 14 .21 28
1.6 9.8 20 22 13 81 25
1.8 3.6 24 L7 18 2| 15

14 3.2 27 14 471 1.3 | 22

14 2.8 39| 2.8| 17

28 7.6 32 (12 12
9.0 11 26 | 14 3.6
3.2 9.8 20| 9.0 3.2

21 9.8 27| 40| 14
9.0 88 |- 2.8 onss

Monthly discharge of Spreckels ditch below Kaaiea Gulch, near Huelo, Maus, for the year
ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day. Secd 4kt
feot llons. | Acre-feet.
(mean) gallons.
Maximum. | Minimum. | Mean.

17 2.2 6.72 10.4 114 351
36 6.2 18.6 28.8 576 1,770
48 8.3 21.8 33.7 609 1,870
47 13 29.0 4.9 899 2,760
14 .2 3.29 5.09 59 182
28 1.6 9.61 14.9 288 885
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MANUEL LUIS DITCH AT PUOHAKAMOA GULCH, NEAR HUELO, MAUIL

LocarioN.—In Puohakamoa Gulch at lower portal of tunnel between Haipuaena and
Puohakamoa stations, 6 miles east of Huelo.

Recorps AvAILABLE.—December 15, 1917, to June 30, 1918.

Gaan.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by rectangular sharp-crested weir 4.5 feet long
with end contractions; set in concrete.

CHANNEL AND CONTROL.—Weir basin 25 feet long, 8 feet wide, and 2 feet deep below
crest of weir; made by enlarging tunnel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.96 feet April 2, 3,
and 9 (weir flooded, discharge estimated at 82 million gallons per day, or 127
second-feet); minimum stage recorded, 0.15 foot December 16-19 (discharge,
0.55 million gallons per day, or 0.85 second-foot).

Diverstons.—Ditch is an extension of Center ditch and picks up water not diverted
by Spreckles ditch which is at higher elevation.

RecuratioN.—By gates at frequent intervals.

Urtnizatron.—For irrigation of sugar cane.

Accuracy.—For discharges above 5 million gallons per day, there is an unmeasured
velocity of approach at weir which increases with the stage. Records below b
million gallons per day, excellent; from 5 to 20 million gallons per day, fair;
above 20 million gallons per day, poor.

Daily discharge, in million gallons, of Manuel Luis ditch ai Puohakamoa Gulch, near
Huelo, Maus, for the year ending June 30, 1918.

Day. Dec. Jan. Feb. | Mar. | Apr. | May. | June.
2.5 2.4 10.6 28 3.0 1.8
il 2.0 31 56 2.3 1.4
2.0 10 43 57 3.4 1.3
2.6 1.4 34 28 18.0 1.4
1.6 1.3 17.3 28 15.8 1.1
1.4 3.5 3.8 49 e .9
1.2 3.4 12.0 32 5.6 .9
27 3.4 8.4 35 4.3 .9
6.9 59 17.3 56 2.6 )
1.6 35 28 67 15.8 7.6

Th AR e RSy s IS e o (R Y I 24 28 54 39 5.3 7.4
2.9 31 40 21 5.3 27
2.1 9.9 15.8 17.3 18.0 6.4
1.6 9.2 12.0 26 3.3 3
2.3 9.9 6.9 26 9.0 22
6.9 8.3 39 12.8 6.6 14.2
2.1 17.3 23 9.0 3.4 9.9
1.7 9.2 5.4 6.4 2.2 3.0
1.6 19 3.0 5.4 1.9 2.1
1.9 53 2.2 8.7 1.6 L8
1.4 30 2.3 13.5 457 1.9
3.8 8.8 1.6 16.6 2.1 3.5
2.2 5.5 1.4 6.0 4.0 2.2
3.4 3.7 5.3 2.2 6.7 1.5
4.6 2.6 52 1.3 5.0 1.9
2.6 2.6 17.3 1.3 1.8 18
2.3 2.4 4.4 2.3 6.3 1.9
1.9 21 2.7 2.7 20 1.3
o ) e 1.8 3.0 4.0 1.6
8.2 oi 5.8 7.3 2.5 2.1
7 801 o D5y e 2 T e e
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Monthly discharge of Manuel Luis ditch at Puohakamoa Gulch, near Huelo, Maui, for
year ending June 30, 1918.

Discharge. Total run-off.
-
Month. Million gallons per day. -
Sef%%x%d Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. 4
2.17 3.36 37 113
3.41 5.28 106 324
13.7 21.2 384 1,180
16.6 25.7 514 1,580
22.1 34.2 664 2,030
6.18 9. 56 192 5!
4.48 6.93. 134 412
................ {ld 2,030 6,230

CENTER DITCH AT WAIKAMOI, NEAR HUELO, MAUIL

Location.—250 feet below intake in Waikamoi Stream, 4 miles by trail east of Huelo.

REcORDS AvATLABLE.—March 6 to June 30, 1918.

GacE.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND CONTROL.—Sections of ditch trapezoidal; sides and bottom of hardpan
and rock; straight for 30 feet above and 10 feet below gage. = Control is plank sef;
on edge in bottom of ditch 5 feet below gage.

EXTREME OF DISCHARGE.—Maximum stage recorded during year, 2.70 feet at 2 p. m.,
April 2 (discharge, 60 million gallons per day, or 93 second-feet); minimum stage
recorded, 0.35 foot May 9 (discharge, 1.5 million gallons per day, or 2.3 second-
feet).

Diversions.—Ditch diverts water that arises below or passes Spreckels ditch.

REGULATION.—BYy gates.

UriLizatioN.—For irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder satisfactory except March 12-14,
April 7, 8, May 15 and 16; discharge for these periods estimated. Records good.

Discharge measurements of Center ditch at Waikamot, near Huelo, Maui, during the year
ending June 30, 1918.

[Made by H. A. R. Austin.]

Discharge.
Dat hGgggt
ate. eig! B
(feet). | Second- Mxlllhon
: o
per day.
0.51 5.8 3.8
2.19 64 41
.84 11.1 7.2
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Daily discharge, in million gallons, of Center ditch at Waikamos, near Huelo, Mausi, for
the year ending June 30, 1918.

Day. Mar. | Apr. | Apr. June. Day. Mar. | Apr May. | June
3.9 36 3.4 4.4 38
2.9 28 2.9 3.4 34
4.5 11 2.9 2.9 23

18 7.5 2.4 2.9 37
4.5 6.1 2.4 2.4 19
2.9 5.5 3.9 2.9 18
2.4 4.3 3.4 11 5.8
2.0 3.7 2.9 20 3.4
b 13 2.4 35 3.4
8.1 41 2.0 17 3.4
1.5 49 28 2.0 30 2.9
7.3 36 9.1 2.9 34 9.7

36 24 6.1 2.9 30 9.7
6.6 26 4.8 5.8 26 18
5.5 38 13 13 22 .4

oy R P et 18 foowisow

Monihly discharge of Center ditch at Waikamot, near Huelo, Maui, for year ending June

30, 1918.
Discharge. ’ Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. 2

March (26 days) 52 3.7 21.3 33.0 554 1,700
April. 43 2.0 12.9 20.0 388 1,190
ay.. 36 1.5 11.9 18.4 370 1,130
June. .. 49 3.4 17.5 27.1 526 1,610
Theperiod: = el Banss. (330 ot R ol i 2t | .................... | 1,840 5,630

NAILIILIHAELE STREAM NEAR HUELO, MAUI

Locarion.—300 feet above New Hamakua ditch, 2bout 3 miles south of Huelo.

REecorps AvAILABLE.—October 8, 1913, to June 30, 1918, when station was discon-
tinued. Also at old staff-gage station below New Hamakua ditch from December
9, 1910, to December 31, 1912.

Gace.—Stevens water-stage recorder installed December 13, 1917, replacing original
Barrett & Lawrence water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 150 feet below gage.

CHANNEL AND coNTROL.—One channel at all stages; straight for 100 feet above and
below gage; stream bed very rough and steep; banks steep and high and covered
with dense vegetation. Control composed of large boulders; fairly permanent.

. EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.97 feet at 10.15
a. m. April 3 (discharge, about 900 million gallons per day, or 1,400 second feet);
minimum stage recorded, 0.2 foot September 11-23 and October 24-31 (discharge,
2.0 million gallons per day, or 3.1 second-feet).

1913-1918: Maximum stage recorded, 6.3 feet at 6.30 p. m. May 1, 1916 (discharge,
computed from extension of rating curve, about 1,800 million gallons per day, or
2,780 second-feet); minimum stage in September and October, 1917.

DiversioNs.—Low flow of left branch of stream diverted above station by Old
Hamakua ditch since about March 1, 1918,

RecuraTION.—None.

UriuizatioN.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.
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Accuracy.—Stage-discharge relation not permanent.
November 30 well defined between 4 and 200 million gallons per day; curve used
December 1 to April 2 and April 3 to June 30, poorly defined. Operation of
water-stage recorder satisfactory except November 13 to December 13 and June
19-30; discharge estimated for latter period from records of flow of neighboring

streams.

Rating curve used July 1 to

Discharge measurements of Nailitlihaele Stream mear Huelo, Mawi, during the year

ending June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. f Discharge.
hGa%?t Dat hG?g}?t
Date. i Sl ate. eigl S
(fe(;gt). Second- M'illhon (feet). -| Second- Mllllhon
feet. SBLONE feet. Eoaons
per day. per day.
Beph8 it 0.28 4.8 S LR A DS s LS 0.46 28 18
iy, ZHITE It R e .61 1.5 Lol MR e s ihE . .62 47 30
Mar: e bdeln 7 ol 1.07 37 24

Daily discharge in million gallons of Nailiilihaele Stream near Huelo, Mausi, for the year
ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June
B 10 3.0 2.0 2.5 7.8 18 26 58 23 18
6.6 9.0 3.0 2.5 4.6 |. 4.6 | 12 49 258 18 14
6.6 9.0 3.8 2.5 3.0 |. 9.0 9.0 53 367 29 14

14 9.0 3.8 2.5 5.6 |. 16 9.0 62 102 67 14
29 9.0 3.0 2.5 3.8 7.8 7.8 45 130 32 14
14 9.0 3.0 2.5 3.0 5.6 7.8 23 223 20 14
10 9.0 2.5 2.5 14 |. 4.6 7.8 32 116 20 10
9.0 9.0 2.5 2.5 5.6 14 16 26 116 18 7.8
9.0 7.8 2.5 2.5 4.6 |. 16 231 32 249 18 10
10 6.6 2.5 2.5 30 |- 6.6 | 67 62 267 42 26
9.0 6.6 2.0 2.5 67 62 207 84 20 29
7.8 6.6 2.0 2.5 16 62 116 49 62 78
7.8] 12 2.0 2.5 10 23 42 42 62 23
6.6 9.0 2.0 3.0 7.8 | 18 35 67 29 18
6.6 6.6 2.0 4.6 12 16 29 49 38 67
6.6 7.8 2.0 Do Bl Sosr o 6.6 | 20 12 96 32 42 35
6.6 6. 6 2.0 pR( A RS 4.6 9.0 | 29 58 23 32 29
6.6 6.6 2.0 25 e 4.6 7.8 12 26 20 23 18
6.6 6.6 2.0 L 4.6 6.6 | 35 20 18 18 16
6.6 6.6 2.0 R e 12 14 183 16 23 18 16
6.6 6.6 2.0 L e 20 6.6 | 62 16 20 18 14
6.6 | 32 2.0 A R 20 7.81 26 14 29 18 14
.8 12 2.0 255 ity 12 6.6 | 20 12 18 23 14
7.8 7.8 2.5 2.0 Lo s 9.0 9.0 18 32 16 26 14
7.8 6.6 2.5 2.0 eiaess 6.6 | 12 14 183 16 35 14
7.8 6.6 2.5 e Wl 6.6 6.6 45 14 18 12
7.8 5.6 2.5 s £ ey 5.6 7.8 26 23 38 12
6.6 5.6 2.5 Byt 4.6 6.6 20 20 84 12
6.6 4.6 2.0 20 s 4.6 18 16 29 26 10
6.6 4.6 2.0 2RO s 4.6 29 S 26 53 18 10
6.6 2 A i P PO 4.6 20 " Tl oy <L R
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Monthly discharge of Nailiilihaele Stream near Huelo, Maui, for the year ending June 30,

1918.
Discharge. Total run-off.
Month. Million gallons per day. Second-
feet Million Acre-
(mean). | gallons. * feet.
Maximum. | Minimum. | Mean.

July . 29 6.6 8.56 13.2 265 814
August... d 32 3.8 8.33 12.9 258 792
Septembe 5 3.8 2.0 2.40 3.71 72 221
October..-...: - < 4.6 2.0 2.50 3.87 77 238
Nevember 1-12..0ci oo tes o 14 2.5 4. 64 7.18 56 171
December 14-31 . -i..iicomenionanin g 20 4.6 8. 53 13.2 154 471
January.. .. 67 4.6 12.3 19.0 382 1,170
February 231 7.8 37.4 57.9 1,050 3,210
March. 207 12 47.8 74.0 1,480 4,550
April.. 367 14 84. 4 131 2,530 7,770
May .. 84 18 30.7 47.5 953 2,920
P11 RN R e s 78 7.8 19.9 30.8 597 1,830
hi 057 0070 SRS A e T LR RN O WY o7 TR e Eo) (IRl A N AL 7,870 24,200

' KAILUA STREAM NEAR HUELO, MAUIL

Locarion.—About 800 feet above New Hamakua ditch crossing, 1 mile south of
Huelo.

RECORDS AvAILABLE.—June 17, 1913, to June 30, 1918, when station was discontinued.

Gage.—Stevens water-stage recorder installed March 7, 1918, replacing Barrett &
Lawrence water-stage recorder installed October 1, 1913, at same location and
datum as original staff gage.

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

CoaNNEL 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; will seldom shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.22 feet at 5 a. m.
May 28 (discharge, about 700 million gallons per day, or 1,080 second-feet); stage
probably considerably higher a. m. April 3, float caught on water-stage recorder;
minimum stage recorded, 0.6 foot May 11, 31, and June 1-7 (discharge, 0.4 million
gallons per day, or 0.6 second-foot),

1913-1918: Maximum stage recorded, 9.5 feet May 1, 1916 (discharge computed
from extension of the rating curve, about 1,000 million gallons per day, or 1,550
second-feet); minimum stage recorded, in May and June, 1918.

Diversions.—Nearly all low-water flow diverted by Old Hamakua ditch above sta-
tion after February 5, 1918.

REecuraTION.—By diversion only.

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

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well de-
fined above 1 million gallons per day. Operation of water-stage recorder unsatis-
factory. No attempt has been made to estimate flow for periods of missing gage
record except June 27-30. Records fair above and poor below 1 million gallons
per day.
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Discharge measurements of Karlua Stream near Huelo, Maut, during the year ending June

30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
D hGag}?t Dat hG'aghet

ate. eig] Million ate. ol Million

(feet). gallons (feet). S?gg?d- gallons

per day. Y per day.

1.15 1.3 s M. 4, LS 2.36 74 48
1.22 6.7 L4 MaydT .. coirerienee .72 .85 .55
.96 2.5 .

Daily discharge, in mrllion gallons, of Kailua Streain near Huelo, Mau, for the year ending

June 30, 1918.

Day. July. Sept. | Oct. | Nov. | Dec. Apr. | May. | June.
3.6 2.9 L1 0.85 0.5 0.4
3.6 3.6 Bl -85 ity .4
3.6 3.6 o5 .6 1.0 .4
5.3 2.2 85 .6 3.4 ik

12 2.2 85 .6 ) .4
6.4 2.2 .85 .45 .4
4.4 2.2 -85 .45 .4
3.6 1.6 .85 .45 .45
3.6 1.6 .6 .45 .6
5.3 2.2 .6 2.4 2.4
3.6 136 <161 rale 3 ofE Rt bE ) g o 4 16
2.9 116 + 0 - 36 24
2.2 5.3 .6 4. 28 5
2.2 7.4 .6 3. 1.0 24
2.2 3.6 .6 2. o8 39
2.2 2.2 .6 L9 1.2 33
2.2 2.2 0 1.2 .8 2.4
2.2 1.6 .6 1512 = 8
1.6 1.6 .6 2.9 .5 .45
1.6 1.6 B 13 .5 <D
2] 1.6 .6 A s e 19 .5 -0
121 16 .6 5.6 35 1.2
3.6 7.4 .6 3.4 |. -8 .45
3.6 3.6 .6 2.9 14 2+ 45
3.6 2.2 .6 1.9 14 .6
2ioMl e i le 1.2 5 .45
2.9 2.2 . st 13 .45
3.6 2.2 1.2 91 .45
3.6 D, - 8D | a8 12 2.4 .45
2.9 1.6 .45 .45
2.9 16 s Tl o

Monthly dvscharge of Kailua Stream near Huelo, Mawi, for the year ending June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.

Million

gallons. Acre-feet.
Maximum.| Minimum.| = Mean.

12 d=il 42 5.29 106 325
16 1.6 09 4.78 96 294
L .6 72 111 22 66
.85 .45 60 .93 14 42
10 -0 . 42 6. 84 22 68
13 1.2 . 46 5.35 59 181
91 .4 . 00 10.8 217 666
39 .4 . 07 7.84 152 467
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HOOLAWALIILII STREAM NEAR HUELO, MAUL

Location.—400 feet above New Hamakua ditch crossing, about 4 miles by trail west
of Huelo.

RECORDS AVAILABLE.—April 5, 1911, to June 30, 1918.

GAaGE.—Stevens water-stage recorder installed June 19, 1914, at same site and
datum as original staff gage.

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

CHANNEL AND coNTROL.—Channel at gage is a pool, about 100 feet long and 10 feet
wide, formed by concrete control 12 feet long, over which water makes a drop of
about 50 feet; banks slope gently and are covered with dense growth of vegetation.

EXTREMES OF DISCHARGE.—1911-1918: Maximum stage recorded, 3.4 feet at 8.15
a. m. April 3, 1918 (discharge computed from extension of rating curve, 800
million gallons per day, or 1,240 second-feet); minimum stage recorded, 0.00
foot October 1 and 2, 1917 (discharge, 0.55 million gallons per day, or 0.85 second-
foot).

Diversions.—None.

REecuraTioN.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curves well defined
between 2 and 30 million gallons per day. Operation of water-stage recorder
satisfactory except August 2-22, for which period discharge was estimated from
flow of Honopou Stream. Records good between 2 and 30 million gallons per
day when water-stage recorder was operating; fair for other periods.

Discharge measurements of Hoolawaliilis Stream near Huelo, Mawi, during the year ending
June 30, 1918.

[Made by H. A. R. Austin.]

Discharge.
Dat hG 'ag}gt
ate. eig g
(feet). | Second- Mllllhon
feet. GaLINS
per day.
BOPt .o ARE UG . SHT S i 0.03 il 0.75
.24 7.3 4.7
.24 7.6 4.9
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Daily discharge, in million gallons, of Hoolcwaliilit Stream near Huelo, Mawi, for the year

ending June 30, 1918.

Day. July. | Aug. | Sept. Nov. | Dec. | Jan. | Feb. | Mar, June.
2.9 1.3| 0.8 0.8 2.7 2.2 5.2 5.2 6.9 5.2
2.2 1.3 .8 .8 1.9 2.2 3.4 6.9 5.2 5.2
2.2 1.3 8 .75 1R 5.2 3.4 6.9 5.2 3.4
2.2 .8 .8 .8 1.4 3.4 3.4| 15.4 1137 aus
3.2 i) .8 e 1.4 3.4 3.4| 15.4 6.9 3.4
3.2 .8 .8 .8 1.4 2.2 3.4 6.9 5.2 3.4
2.2 8 .8 1.0 1.4 2.2 3.4 5.2 5.2 2.2
2.2 .8 .8 .8 1.4 3.4 2.2 5.2 5.2 2.2
2.2 .8 .8 .8 1.4 3.4| 78 5.2 3.4 2.2
2.2 .8 .8 a8 1.4 2.2 24 9.3 5.2 5.2
2.2 28 .8 .65 .8 1.4 9.3| 15.4| 96 3.4 5.2
2.2 «8 .8 ey i 1.4 52 19 63 5.2 33
2.2 1.3 .8 L7 oL 1.4 3.4 9.3 | 24 15.4 9.3
2.2 1.3 ) .8 o 1.4 3.4 6.9 | 15.4 6.9 6.9
2.2 .8 .8 .85 74 1.4 5.2 5.2 9.3 6.9 15.1
22 5] .65 .8 .75 1.4 5.2 52| 33 9.3 5.2 9.3
2.2 .8 .65 .8 .75 1.4 3.4 6.9 28 6.9 5.2 9.3
2.2 .8 .65 .8 .75 1.4 3.4 5.2 | 117 5.2 5.2 6.9
2.2 .8 .65 .8 7 1.4 3.4 6.9 9.3 5.2 5.2 5.2
1.3 .8 .65 .8 £l 2.2 6.9 | 116 6.9 5.2 3.4 5.2
1.3 .8 .6 .8 .75 3.4 3.4| 38 5.2 5.2 3.4 5:2
1.3 3.4 .6 .8 .75 3.4 9.8 | 11.7 5.2 5.2 3.4 5.2
2.2 B +0 .8 .8 3.4 5.2 9.3 5.2 5.2 5.2 5.2
2.2 =8 .6 .8 1.0 2.2 5.2 6.9 5.2 3.4 3.4 3.4
2.2 o8 .6 5 S 2.2 5.2 52| 8 3.4 3.4 3.4
1.3 8 .6 .8 1.0 2.2 5.2 52| 19 3.4 3.4. 3.4
1.3 .8 .6 .8 .9 2.2 3.4 3.4 9.3 3.4 5.2 3.4
13 .8 .65 8 1.0 2.2 3.4 5.2 6.9 3.4| 19 3.4
1.3 .8 .6 .8 17 2.2 £ O 2 M 5.2 5.2 6.9 3.4
1.3 .8 .6 .85| 6.9 2.2 B s 6.9 15.4 5.2 3.4
1.3 . ) DR ot R 2.2 B2k e 6.9 {72t 3 S

Monthly discharge of IHoolawaliilit Stream near Huelo, Maui, for the year ending June

30, 1918.

Discharge.

Total run-off.

Month. illion galls e

Mont! Million gallons per day Seibad
feet Acre-feet.

Maximum. | Minimum. | Mean. (mean).
Lavh 5 don bl 2 Al IR ORI o R B Pl L .2 1.3 2.03 3.14 193
LT R e B .4 .8 .96 1.49 91
September. ............ .8 .6 71 1.10 65
Qetober, s S s .85 .55 .73 1.13 69
November. .9 B 1.03 1.59 95
December .4 1.4 1.89 2.92 180
January.. .3 2.2 4.28 6. 62 407
February. = 2:2 14.7 22.7 1,260
lareh.. =t S - 5.2 17.4 26.9 1, 660
ADEHES: -5 S i ot : 3.4 38.8 60.0 3,570
oy e NS Bty (R I . 3.4 5.99 9.27 570
P AR I R IR ‘ 2.2 6.02 9.31 554
THOVERE 2. 0. v e <55 7.78 12.0 8,710

HOOLAWANTUI STREAM NEAR HUELO, MATUIL

Locarion.—500 feet above crossing of New Hamakua ditch, about 5 miles by trail

west of Huelo.

REcORDS AVAILABLE.—December 12, 1910, to June 30, 1918.
GaGe.—Stevens water-stage recorder installed June 20, 1914, 200 feet upstream from

original staff, which it replaced.
Di1scHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.
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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;
probably permanent.

ExTREMES OF pDISCHARGE.—Maximum stage recorded during year, 5.05 feet at 9.45
a. m. April 3 (discharge, about 400 million gallons per day, or 620 second-feet);
minimum stage recorded, —0.19 foot October 26 (discharge, 0.15 million gallons
per day, or 0.2 second-foot.). ;

1910-1918: Maximum stage recorded, 5.4 feet at 11.30 p. m. May 1, 1916 (dis-
charge, computed from extension of rating curve, about 440 million gallons per
day, or 680 second-feet); minimum stage recorded October 26, 1917.

Diversrons.—None.

REecuraTION.—None. .

Accuracy.—Stage-discharge relation practically permanent. Rating curve well de-
fined between 2 and 60 million gallons per day. Operation of water-stage recorder
satisfactory except July 9-22 and July 29 to August 23; discharge for these periods
estimated from records of flow of neighboring streams. Records good between 2
and 60 million gallons per day, poor below 2 and above 60 million gallons per day.

Discharge measurements of Hoolawanwi Stream nzar Huelo, Maur, during the year ending
June 30, 1918.

[Made by H. A. R. Austin.]

Discharge.
i
Date. eig’ o
(feet). | Second- | Million
feet. saeany
per day.
0.8 0.5
15.5 10
10.8 7.0

Daily discharge, in million gallons, of Hoolawanui Stream near Huelo, Mawi, for the year
ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June
s ette il S 1.8 0.8 0.5 0.4 0.35 5.0 2.2 591 10 12 79 6.8
AR 1.8 .8 .5 .4 =0, 2.8 1.4 4.2} 19 88 6.8 5.9
R GRS 1.8 .8 .5 .35 .5 2.2 3.4 3.41 28 166 6.8 5.0
s e 2.2 3 .5 .3 50 1.8 3.4 2.8| 385 42 13 4.2
G 3.4 «5 .5 3 .65 1.8 2.2 2.8| 23 37 7.9 4.2
B A e 2.2 75 s .3 5 1.4 2.2 2.8 13 67 6.8 4.2
Bk o e v s L 1.8 > (O .5 .3 2.0 1.4 1.8 2.8 12 35 5.9 3.4
B Ui 1.8 A9 85 .3 .8 el 3.4 421 10 26 5.0 3.4
BN e 1.8 aD .5 .3 .65 A2 5.0 80 7.9 | 88 5.0 4.2

B (1 RN LSSl 1.8 .65 .5 .35 .6 Y 2.2°1 30 14 171 9.0 5.9
1.8 .65 .5 .4 .5 1. 41991 28 67 58 5.0 7.9
2.2 .65 .6 .35 .4 ¥l 59| 30 44 28 14 24
2.2 I «0 .3 .4 1.4 4.2 | 16 23 19 23 10
1.8 1.1 ) .4 .4 1.8 3.4 | 10 18 28 10 7.9
1.8 .8 .5 .65 .3 1.4 5.0 7.9 13 23 9.0 24
1.8 Rd .5 26 .3 14 9.0 6.8 | 24 14 9.0 16
g% .65 .5 .35 oo " i 4.2 12 21 12 1.9 14
1.8 .65 .5 .3 .3 3ot 4.2 59| 13 10 6.8 10
1.4 .5 .5 .3 .3 .9 3.4 14 10 e 5.9 -9
1.4 .5 .5 .3 .3 2.8| 10 91 7.9 79 5.0 7.9
=1 .5 .45 .3 .3 4.2 4.2 | 37 6.8 6.8 5.0 6.8
1.3 1.8 .4 .2 .5 6.8 59| 19 5.9 7.9 5.0 7.9
1.2 Tl i <2 i 5.0 50| 13 5.0 5.9 5.0 6.8

.85 o .4 .2 2.2 2.2 50| 10 9.0 5.0 6.8 5.9
.8 .65 .5 2 .8 1.8 4.2 7.9 74 50| 10 5.9
.8 .65 .6 < 1ouls” 1. 1.8 3.4 6.8 23 4.2 5.0 5.9
.75 .55 .5 -2 .8 1.8 3.4 59| 14 5.0 6.8 5.0
.75 «b .65 .4 .8 58 2.8 13 10 5.0 37 4.

415 -D .6 .5 4.2 1.8 3.4 7.9 79| 14 4.2
75 .5 .5 .6 |19 1.4 7.9 9.0 19 10 4.2
75 S oy (ST P S S YO 1.4 5.9 . 1Rl AR Y03 el ol in »
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Monthly discharge of Heolawanui Stream near Huelo, Maut, for the year ending June 30,
SR

Discharge. Total run-off.
nth. Million gallons per day.

Mont’ gallons per day Heasdas e
feet allons, | Acre-feet.

& el (mean) & 2

Maximum. | Minimum.| Mean.

JURy e Ot ool 3.4 0.75 1.55 2.40 48 147
Avigush. tore . SEoin el 1.8 .5 .74 1.14 23 70
September............. .65 .4 .50 S 15 46
Oefiobir = o ciity .65 .15 .34 .53 11 32
Novembers == = ok nlm aer bogy 19 .3 1.38 2.14 42 127
DeeemPor. 2% e g v SL BN SIS Elee 6.8 .9 2.05 3.17 64 195
January.. 21 1.4 4.79 7.41 149 456
Februar, 91 2.8 16.9 26.1 473 1,450
March.. 74 5.0 18.8 29.1 582 1,790
April... 171 4.2 33.7 52.1 1,010 3,100
May... B 37 5.0 9.1 14.1 282 866
JHne i A= e SRR e 24 3.4 7.79 12.2 234 7
(1 a2 AT e F e Sl e 171 .15 8.04 | 12.4 \ 2,930 ; 9,000

HONOPOU STREAM NEAR HUELO, MAUI.

Locarrion.—200 feet above New Hamakua ditch crossing, about 6 miles west of Huelo.

RECORDS AVAILABLE.—December 10, 1910, to June 30, 1918.

Gace.—Stevens water-stage recorder, installed June 19, 1914, at same site and datum
ag original staff. : :

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

CHANNEL AND cOoNTROL.—One channel at all stages; straight for 50 feet above and
below gage; right bank is overflowed during flcods; left bank steep and high.
Control an old iron weir set in concrete; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.55 feet at 8
a. m. April 3 and at 12.01 a. m. April 10 (discharge, about 152 million gallons per
day, or 236 second-feet); minimum stage recorded, 0.05 foot September, Octo-
ber, and November (discharge, 0.2 million gallon per day, or 0.3 second-foot).

1910-1918: Maximum stage recorded, 3.7 feet at 10 p. m. May 1, 1916 (dis-
charge, computed from extension of rating curve, about 160 million gallons per
day, or 248 second-feet); minimum stage recorded in September, October, and
November, 1917.

Diversions.—None.

REeguraTION.—None.

Urinizarion.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined between 2 and 6 million gallons per day. Operation of water-stage
recorder satisfactory, except May 8-12, for which discharge was estimated from
flow of neighboring streams. Records fair between 2 and 6 million gallons per
day; poor below 2 and above 6 million gallons per day.



ISLAND OF MAUI.

141

Discharge measurements of Honopou Stream mear Huelo, Maui, during the year ending

June 30, 1918.
[Made by H. A. R. Austin.]

Discharge.
Dati hG'aglﬁlat
ate. eig —
(feet). | Second- Mllllhon
fot, L} BR00S
per day.
0.08 0.4 0.25
.33 3.6 2.3
.50 9.6 6.2

Daily discharge, in million gallons, of Honopou Stream near Huelo, Maui, for the year

ending June 30, 1918.

July. | Aug. | Sept.

Oct. | Nov. | Dec. | Jan.

Feb.

Mar.

May. | June.
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Monthly discharge of Honopou

Stream mear

Huelo, Mauz, for the year ending June 30,

918
Discharge. Total run-off.
Month. Million gallons per day. Second | -qyirre 2
feet Mﬁgno? Acre-feet.
Maximum. | Minimum.| Mean. | (mean). | &3100S.
i1 5ot st o e R I St &, s o eriend 1.3 0.5 0.61 0.94 19 58
Vo o SRS R e SRR LA ol 2.4 .5 .61 .94 19 58
Septbaras it e i e il >0 .2 .36 .56 11 33
(870 e)o7:) el L SRR e (IR S R .5 -2 .30 .46 9 29
O R T et ke 5.5 .2 S .11 22 66
Dgosraber, .0 o LinladiiB e vk 3.0 .5 1.32 2.04 41 126
Jamuary, - it i 7.5 1.3 3.02 4.67 94 287
LT e g AR St 40 1.3 7.25 11.2 203 623
T SRR e BRSNS SR 28 3.0 8.41 13.0 261 800
. | RN e RCOSE AR WL T ey 75 19 15.2 23.5 456 1,400
Byl iok i Mee o e e 14 1.8 3.52 5.45 109 335
TS A B NN s R L 14 2.4 4.44 6.87 133 409
1T SR S 75 .2 3 IT 5.83 1,380 4,220
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NEW HAMAKUA DITCH AT HALEHAKU WEIR, NEAR HUELO, MAUTL
LocArion.—Just above crossing of Halehaku Stream, about 7 miles by trail west
of Huelo post office.
REcorps AvarmasLE.—January 1, 1910, to June 30, 1918.
Gage.—Friez water-stage recorder.
DiscEarcE MEASUREMENTS.—Made by 25-foot Cippoletti weir.
CHANNEL AND CONTROL.—Large pool at weir.
EXTREMES OF DISCHARGE.—See monthly discharge table.
Diversion.—None.
Recurnarion.—By gates at frequent intervals.
UriLizatioN.—Irrigation of sugar cane.
Accuracy.—Records good.
CooreraTioN.—Daily discharge record copied from records of East Maui Trrigation Co.

Daily discharge, in million gallons, of New Hamakua ditch at Halehakw weir, near Huelo,
Mauz, for the year ending June 30, 1918.

July. | Aug. | Nov. | Dee. Jan. Feb. | Mar. | Apr. | May. | June.
42.9 22Tkl 2 67.5 4.5 46.7 56.2 69.8 68.7
39.2 o) SRR 64.8 35:3 47.4 56.9 70.6 68.7
34.4 D00, IS Sk .| 64.4 35.1 45.3 56.3 70.5 65.0
41.8 20. 801 rpns S 64.1 68.6 46.9 54.1 71.6 60. 4
52.4 A e B B 58.3 61.5 46.1 56.1 70.7 56.4
oy s [ 3 PR 48 7 43.6 44.8 56.2 67.6 53.4
S B LR M e 42.2 35.7 66. 6 56.1 8- 1 49.7
(g e L SR i 38.5 48.3 56.5 56.2 68.9 48.1
S0.011" T B e 382.3 70.3 56.5 56.8 68.0 49.9
R R Y e 28.9 54.7 56.9 85.8 72.6 57.7
29:1 -y B e 28.0 67.7 57.2 55.8 68.8 68.2
22912 I s 32.1 69.9 56.2 35.3 70.2 69.1
20 808 )i 47.2 62.8 56.2 26.4 69.6 69.0
2000, SR foantte s 50.8 52.0 56.2 12.7 68.8 69.0
22:8. 1 Wkl 56.2 35.9 56.2 54.0 69.2 69.3
24.2 43.8 56.6 56.2 47.3 68.9 68.2
23.1 36.8 54.3 56.2 41.9 68.9 69.0
20.3 28.3 42.4 56.2 38.5 68.8 69.0
19. 77 26.8 44.0 56.2 51.6 68.6 68.5
18 ). 51.1 63.6 56.2 55.7 68.8 68.7

52.6 50.9 55.9 56.1 68.1 68.9
70.2 50.9 56.1 56.0 | .70.9 69. 2
69.8 65.6 55.8 56.9 69.1 69.0
64.3 57.3 56.2 60.1 69. 4 69.0
59.4 45.9 56.9 57.0 69. 4 59.3
43.4 43.4 56.2 58.5 68.6 68. 4
36.7 46.5 56.2 64.7 69.1 68.9
35.2 42.2 56.2 66.4 70.7 68. 4
34.5 21.7 56.2 69.8 68.5 67.2
34.8 26.1 56.2 72.8 69.0 69.1
34.5 19.3 5602 St 8 (U e

Note.—No flow on days for which discharge is not given.

Monthly discharge of New Hamakua ditch at Halehakw weir, near Huelo, Maui, for the
year ending June 30, 1918.

Discharge. Total run-off.

Month. Million gallons per day. Sefce%réd- Million o

Maximum. | Minimum. | Mean. | (mean). | Sallons. foeus
sl e B R iy R 0 R 42.9 7.7 29.2 45.2 904 2,780
August (19 days). . = 39.5 1.7 21.4 33.1 407 1,250
November (7 days) 69.4 15.4 54.7 84.6 383 1,180
DEBMDORL . o 22 s s e kil s o v ntitis S 70.2 26.8 46.6 72.1 1, 450 4,430
P T e R e B T 70.3 19.3 49.0 75.8 1, 520 4,660
HobPUATY L it i s camaneg i 71.3 13.7 35.8 55.4 1,000 3,080
L TR R i ST B 66.6 44.8 54.7 84.6 1,690 5,200
o SRR AR R e L 72.8 12.8 53.3 82.5 1,600 4,910
T e T G WP S e T i 72.6 67.1 69.3 107 2,150 6,590
NG il o il - P P PR IR L P 69.3 48.1 65.1 101 1,950 5,990
PHO UL i v ivie woiep oo mbeio s e e PP e PP CREPEPETE 13,100 40,100
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NEW HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MATUL

Location.—300 feet below Honopou Stream crossing and about 74 miles by road and
trail west of Huelo.

REecORDS AVAILABLE.—January 25 to June 30, 1918.

GaGE.—Stevens water-stage recorder.

DiscEARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Sides and bottom of ditch, hardpan and fairly smooth;
banks steep; straight for 75 feet above and 25 feet below gage. No well defined
control; stage-discharge may be affected by collection of mud and gravel on
bottom of ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.57 feet at 8.45
a. m. May 28 (discharge, 96 millions gallons per day, or 149 second-feet); minimum
stage recorded, 1.0 foot February 4 (discharge, 12 million gallons per day, or 19
second-feet).

Diversions.—Ditch receives greater part of flow of Koolau ditch at Alo division weir,
and diverts water from streams west of that point.

RecuLATION.—By gates at frequent intervals.

UrruizarioNn.—For irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent prior to April 2, when a
slide occurred in the ditch below gage causing backwater. Rating curve January
25 to April 1 well defined; April 2 to June 30 fairly. well defined. Operation of
water-stage recorder satisfactory. Records prior to April 2 good; April 2 to June
30 fair.

Discharge measurements of New Hamakua ditch at Honopou, near Huelo, Maui, during
the year ending June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Dat novet Dat i o MR S
ate. eigl - ate. eig] 211
(feet). | Second- Mllllh‘m (feet). | Second- | Million
feet. et feet. gallons
per day. * | perday.
(810 IR TR S CL 0.85 15.0 QoTb Map. 82 BoL ol 3.89 117 ik
1755 P Ja el (S 3.72 111 72 U E s R S 4.28 116 76

Daily discharge, in million gallons, of New Hamalua ditch at Honopow, near Huelo,
Maus, for the year ending June 30, 1918.

Day. Jan. | Feb. | Mar. | Apr. | May.| June. Day. Jan. | Feb. | Mar. | Apr. | May.|June.
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Monthly discharge of New Hamakua ditch at Honopou, nmear Huelo, Mauz, for the year
ending June 30, 1918. :

Discharge. Total run-off.
Month.. illi 11 p
on Million gallons per day R o
( n{ee:tn 3 gallons. Acre-feet.

Maximum. | Minimum.| Mean.

January 25-31 74 17 42.9 6.4 300 922
36.7 1,030 3,150
4.8 2,320 1
2.5 1,870 5,750
.8 2,260 6,930
0.1 2,100 6,450

9,880 | 30,300

OLD HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MATUI

Locarion.—250 feet below intake in Honopou Stream and 7 miles by road and trail
west of Huelo.

RECORDS AVAILABLE.—January 25 to June 30, 1918.

Gace.—Stevens water-stage recorder.

DiscEARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND cONTROL.—Sides and bottom of ditch are of hardpan with small amount
of rock and gravel; banks high and steep; straight for 250 feet above and 150 feet
below gage. Control is concrete slab 12 inches thick rising 4 inches above bed
of ditch, 5 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.17 feet at 6.15
p. m. March11 (discharge, 60 million gallons per day, or 93 second-feet); minimum
stage recorded, ditch occasionally dry.

Diversions.—Ditch heads at Nailiilihaele Stream and picks up water from streams
west of that point.

RecUuLATION.—By gates at frequent intervals.

Uriuization.—For irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Operation of water-stage recorder satisfactory except February 22-27,
clock stopped; discharge estimated from maximum and minimum pencil record
at 1.0 million gallons per day. Records good.

Discharge measurements of Old Hamakua ditch at Honopou, near Huelo, Mauv, during
the year ending June 30, 1918.

[Made by H. A. R. Austin.]

Discharge.
e hG'agI(;t
ate. . =
(feet). | Second- Mlllllmn
feet. gallons
per day.
v 6.6 4.3
2.07 40 2
2.13 4 2
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Daily discharge in million gallons of Old Hamakua ditch at Honopouw, near Huelo, Maui,
Jor the year ending June 30, 1918.

|

Day. Jan. } Feb. | Mar. | Apr. | May. | June, Day. Jan, | Feb. | Mar. | Apr. [May. | une.

0.6 | 8.0]|28 17 BeBRHORE: Src s T 1.0 | 36 1.0121 32

.6 |12 34 11 5.2 Bl .8118 34

.81 1.3]30 14 2.0 10 .8113 25

6116 |20 28 1.0 4.6 1810249 47

.6 110.3 [ 13 19 1.0 9 5.81 2.3| 12

6.1 1.6]24 16 .8 5.8 20| 13

.6 (28 19 9.6 1.0 16 4.6 | 18

: .8 127 12 3.1 .8 2.0 4.6 | 18

.| 34 29 28 3.1 1.0 2.3| 5.8} 10

7.2 | 40 28 22 22 2.0 | 18 i

5 1) SR ] 4.1 | 52 20 5.8 26 2.0| 80| 13

L R N st el e 5.8 | 34 26 28 34 16 20 10

2 R I 1.3 |32 14 27 30 16 28 10
Ja I saseanu e SR 1.3 |34 8.8 | 22 21 26 27 8.0
kel S [heiv e 1.0 { 29 3.11|22 29 28 19 9.6
...... 12 ROEEC

Mon'hly discharge of Old Hamakua ditch at Honopouw, near Huelo, Maus, for the year
ending June 30, 1918.

Discharge. Total run-off.

Month. Million gallons per day.
Million
gallons.

Acre-feet.
Maximum.| Minimum. | Mean.

KAUHIKOA DITCH! AT OPANA WEIR, NEAR HUELO, MAUI

Locarron.—A short distance below crossing of Opana Stream, about 8 miles by road
west of Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1918.

Gage.—Friez water-stage recorder.

DISCHARGE MEASUREMENTS.—By 25-foot sharp-crested weir.

CHANNEL AND CONTROL.—Large pool at weir,

EXTREMES OF DISCHARGE.—See monthly-discharge table.

Diversions.—None.

RecuLaTioN.—By gates at frequent intervals.

UriLizatioN.—Irrigation of sugar cane.

Accuracy.—Records good.

CoorErATION.—Daily-discharge record copied from records of East Maui Irrigation Co.

1 New alinement of Old Hamakua ditch west of Halehaku Gulch.
103502°—19—wsp 485——10
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Daily discharge, in million gallons, of Kauhikoa ditch at Opana weir, near Huelo, Maws,
Jor the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. Dec. | Jan. Feb. Mar.
13.6 12.4 4.7
12.7 8.6 2.9
12.2 7.6 2.2
T -2 1.9
11.6 6.8 1.5
11.3 A 1.3
11.2 9.3 1.0
10.8 7.9 gty
10.7 7.0 2.7
10.7 6.8 i
10.8 7.8
11.4 %0
15.6 6.8
13.7 9.5
10.9 24.2
10.6 20.6
10.1 1.7
7.6 9.4 8.8

16.1 8.9 7.6

16.3 8.8 7.2

17.2 8.8 -1

50.7 7.0 6.7

58.5 8.3 6.4

41.7 8.3 6.6

29.3 8.2 6.0

21.1 152 5.6

18.4 12.9 5.2

16.3 17.4 7.0

15.1 14.7 13.0

14.2 15.8 26.5

f i B iy PR R 14.4

Note.—No flow on days for which discharge is not given.

Monthly discharge of Kaulikoa ditch at Opana weir, near Huelo, Maui, for year ending
June 30, 1918.

Discharge. Total run-off.
Ti'li
Month. Mi'lion gallons per day. Seanas e ad
feat oall Acre-feet.
£ e (mean). | -EALONS.
Maximum. | Minimum. | IMean.
i days)- oottt S0 e SRS i 1.0 0.7 0.85 1.32 2
August (14 days).......... % 58.5 7.6 24.0 37.1 337 1,030
September-........ Sl 17.4 7.9 L s 17.5 339 1,040
Oetoher. ccobsile .. 26.5 | 5.2 9. 60 14.9 298
November (28 days). 53.5 2 25.0 40.2 728 2,230
December (13 days)....... 22.2 o 4.87 7.54 63 194
January (23 days)......... 36.7 .5 10.6 16.4 243 748
February (21 days)........ a 8.1 .8 21.3 33.0 446 1,370
Moreh (2 A8Y8) - svii s ot onranins 33.3 1.9 17.8 27.2 - 108
01 Y e A R Lo i IR 3 TN UG ae ] .......... Jrroaeeeees 2,490 7,640

LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MAUL

Locarion.—A short distance west of Halehaku Gulch, about 7 miles by road north-
west of Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1918.

Gage.—Triez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by sharp-crested weir 16} feet long, with bottom
and end contractions,



ISLAND OF MAUI. 147

CHANNEL AND CONTROL.—Large pool back of weir.
EXTREMES OF DISCHARGE.—See monthly discharge table.
Diversions.—None.

ReguraTiON.—By gates at frequent intervals.
UriLizarion.—Irrigation of sugar cane.
Accuracy.—Records good.

CoorrraTION.—Daily discharge record copied from records of East Maui Irrigation Co.

Darly discharge, in million galloﬁs, of Lowrie ditch at Opana weir, near Huelo, Mauz, jor
the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June,
Bt o temeds 45.2 | 31.7| 15.1| 13.1 9.3 | 53.5| 42.4| 36.5| 35.7 | 57.9| 56.9 57.9
Bt e 33:2| 383.1| 14.9 9.2 30.9| 41.5| 22.7| 34.2| 42.0| 58.7| 54.1 57.4
R i S ol 387.51 22.8| 14.2 8.7| 82.6( 55.1| 35.6| 35.5| 41.6 | 55.4 | 57.3 55.0
e S e b 47.71 19.3 | 13.5 81| 35.0| 49.5| 45.5| 33.1| 45.8 | 31L.6| 57.7 47.1
Bt St S 46.4 | 20.7 | 12.9 7.7| 33.9| 51.3| 53.8| 32.8| 46.5 | 24.1| 57.7 39.4

40.9 | 19.9 | 12.7| 11.1 | 21.4| 47.5| 29.6 | 32.2 | 41.2| 33.0| 57.6 36.8

33.8| 24.0| 13.2 9.7 41.7| 42.3| 27.2| 35.2| 58.6 | 33.9| 57.9 38.4

28.8 | 21.6| 13.5 7.5| 46.9| 35.7{ 38.3 | 33.0( 59.4 | 32.4| 56.6 39.6

32.2| 29.7 | 12.9 7.3| 49.2| 36.0| 54.1 | 51.8| 58.5 | 33.9| 48.6 37.3

41.4| 20.5| 13.2 7.5 | 42.3 | 34.3| 14.9 | 49.4| 57.3 | 25.6| 56.0 48.0

e 2ol s 26.2| 25.3| 11.4| 11.8| 27.9| 34.6| 45.0| 43.5| 58.3 | 15.3 | 58.1 57.4
1 R TR S 26.0 | 37.2 | 15.1 7.8 15.6 | 42.5| 52.3 | 44.0( 55.1| 14.3 | 58.3 57.6
3 S T 24.8 | 47.6 | 21.5 7.0| 16.8| 56.7 | 35.1 | 42.9| 57.7 | 12.8 | 58.4 57.3
: ¢ (R R 23.9 ] 38.9] 13.1 81| 15.9| 52.6 | 24.8| 39.2| 58.9 | 12.2| 58.0 56.9
BB v o 30.5| 21.3| 12.7| 22.0| 151 | 53.5| 21.1| 40.4| 57.7| 12.0] 58.1 57.3
1 R v 27.41-19.81 11.91 19.2 13!21 46.7 | 51.3 | 42:3 {-58.61 10.5 | 568.1 57.6
17 TSR e B R 26.0 | -18:6 1 1.1} |- "1L1 |« 14,4 37.%1 |: 45,1 { 53.7 [+ BT.6 8.6 |- 57.9 57.2
L R e 24.2 | 15.9 | 10.7 8.6 | 15.1| 33.8| 41.8 | 53.7| 56.9 8.0 57.7 56.7
1010 . 21.7| 15.6 | 10.6 8.6 | 13.1| 33.7| 43.8| 57.1| 57.4 8.8 | 57.5 50.7
AR RS R, 20.9 | 20.0 | 10.9 81| 20.7| 49.5| 52.8 | 56.8 | 57.9( 14.8 | 56.1 46.7
24.0 | 17.7 | 10.5 7.8 15.56| 47.7| 39.3 | 35.7| 57.7| 23.4| 52.8 56.3

34.0 | 50.2 | 10.4 7.0 24.0| 55.9 | 50.1| 20.2| 57.5| 21.7| 51.4 55.9

50.7 | 48.2 | 10.2 7.3 51.3 | 54.2 | 45.7| 19.4| 55.7| 16.5| 48.9 57.8

23.7 | 33.4 9.0 7.2 55.8| 51.6 | 42.8| 21.5| 50.6| 13.8 | 50.9 58.0

27.6 | 21.8 | 10.7 6.2 | 52.6| 52.5| 50.3 | 21.0| 58.5| 32.8 | 56.8 53.9

27.3 | 19.7| 15.9 5.7 49.9| 42.3 | 41.3| 20.3| 57.3 | 46.4 | 52.3 55.3

22.6 | 19.7 ] 15.1 5.9 | 46.3 | 41.7| 40.6 | 22.1| 57.5| 54.3 | 58.2 55.1

29.1| 18.0| 15.5| 11.7| 48.2| 37.1| 37.6| 28.6 | 57.8| 57.8 | 58.1 53.6

20.5 | 17.5| 20.3 | 24.3| 54.9| 81.5| 43.83 |....... 57.8 | 58.7| 58.0 52.5

224. 31 16:971 17,8486, 9 1156, 8 |- “2BL6 5] - 85,6 [ oo i 57.9 | 58.7 | 58.0 51.6

2371 180 [2aaap 1200 fospe st e I T 4 e BRIOE[S s e (1B e S

Monthly discharge of Lowrie ditch at Opana weir, near Huelo, Maui, for the year ending
June 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.

v e P v Second- Million
- feet Acre-feet.

: s (mean) gallons.

Maximum. | Minimum. | Mean.

50.7 20.5 30.5 47.2 946 2,900
50.2 15.6 25.3 39.1 784 2,410
21.5 9.0 13.3 20.6 400 1,220
36.9 5.7 10.8 16.7 334 1,030
56.9 9.3 32.2 49.8 966 2,960
56.7 24.9 43.7 67.6 1,350 4,160
57.8 14.9 41.3 63.9 1,280 3,930
57.1 19.4 37.0 57.2 1,040 3,180
. 59.4 35.7 54.5 84.3 1,690 5,180
58.7 8.0 29.6 45.8 888 2,730
58.4 48.6 56.2 87.0 1,740 5,350
58.0 36.8 52.1 80.6 1,560 4,800
50.4 5.7 ‘ 35.6 ’ 55.1 } 13,000 ‘ 39,800
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HAIKU DITCH AT PEAHI WEIR, NEAR HUELO, MAUI

LocaTioN.—In Peahi, about 8 miles by road northwest of Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1918.

Gace.—Friez water-stage recorder.

DiScHARGE MEASUREMENTS.—Made by sharp-crested weir, 16} feet long, with bot-

tom and end contractions.

CHANNEL AND CONTROL.—Large pool at weir.

EXTREMES OF DISCHARGE.—See monthly-discharge table.

Diversions.—None.

RecuLATION.—By gates at frequent intervals.
UriLizaTioN.—Irrigation of sugar cane.

Accuracy.—Records good.

CooperaTION.—Daily-discharge record copied from records of East Maui Irrigation Co.

Daily discharge, in million gallons, of Haikw ditch at Peahi weir, near Huelo, Maui, for
the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. Dec Feb. | Mar. | Apg. June.
13.0 1.5 B i 0.8 0.7| 60.3| 11.1| 79.7| 43.2| 67.6 4.0 26.0
8.9 1.8 1.1 .8 7] 35.2 2.1| 67.6| 39.8| 84.1 4.0 21.6
7.3 1.4 1.0 .8 .9) 33.6| 14.7| 34.3| 34.7| 39.4 4.0 12.8
14.8 1.5 1.0 .8] 18,1 | "23.8 | 37.3| 13.8} 88.7 | 16.8 3.8 17.4
35.4 1,1 1.0 .8 | 14.8 8.8| 15.6| 34.9| 39.0| 16.8| 11.6 18.4
15.9 ard 1.0 gy ! 0 5.4 2.7 32.7| 36.8| 24.1| 58.4 18.0
720 1.2 .9 7822 9.2 1.5'1+29,9'] °63.2 | 28:5 | 34.4 19.8
5.5 1.2 .9 .71 29.3 0.1 8.0 19.7| 76.4| 25.3| 24.3 i8.9
5.4 1.2 .9 7] 28.4 1.3| 55.8] 76.6| 88.8( 26.9| 12.9 15.2
5.5 1.2 .9 L 17 9| 12.0| 79.8| 51.2 | 28.1| 65.1 64.4
2.1 i 1 .8 ) L1 8| 7..5| 59.6| 28.5| 18.0| 39.9 70.9
1.6 1.2 .8 =y il 3.0| 51.8| 38.4| 25.9| 14.6| 25.6 88.1
1:8 4.5 .8 - .7] 18.8| 13.7| 35.4| 46.5| 13.6 | 82.1 82.9
1.8 2.9 .8 s o) 20.5| 11.4| 27.41 62.4] 13.5] '85.2 34.5
1.7 1.3 .8 .8 .6| 32.4( 18.4| 19.1| 68.8| 13.1| 20.3 63.3
1.6 1.2 .8 ¥ .6 2.2 | 56.8| 13.6| 78.6 | 13.0| 81.5 87.8
1.6 1.2 35 L] .6 9 Q0 2.7 VLB 129 LT 78.1
1.5 NE .8 ok .6 .8 4.8 24.3| 72.9| 12.4| 42.2 34.9
3.9 1 28 el .6 i 8.5.1" 22,8163, 8 ]:12:8°  22:4 31.9
1.3 i E .8 i ] 8] 2.8} 53.7| 27.2| 63.8| 12.9| 15.6 37.7
1.2 11 .8 4 .61 10.01 10.1| 24.9| 55.4| 23.0 9.7 39.7
1.4 40.8 .8 i 6.4 68.4| 16.3| 27.4| 38.3 | 45.8| 23.3 53.4
22.8| 4.5 .8 .7| 40.7| 53.8| 38.1| 29.2| 22.8| 67.6| 13.1 63.0
3.5 | 12.8 i) o Lo T 7 2.1 125057 L 28,6k 27,0 7.3 | 33.7 19.7
1.4 g2 .8 L1 45.5 7.9| 45.9| 28.3| 86.9 3.8 | 83.4 47.7
1.4 1.6 B 7| 38.4 1.7| 26.1] 33.6 | 74.1 3.4 | 43.3 55.6
1.4 1.4 =5 7l =133 1.4| 22.8| 36.5( 57.6 2.9 | 79.2 42.0
1.6 1.2 .8 w5150 1.9 . 42.3 | 54.4| 13.3 | 88.1 26.1
1D 1t .8 S| 25.5| 14.8 56.0 | 66.4 | 86.0 30.0
1.6 e B .8 W8 8L T G 55.0 4.8 64.1 21.1
1.5 1.1 oI A 65.3 33.3
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Monihly discharge of Haikwu ditch at Peahi weir, near Huelo, Maut, for the year ending

June 30, 1918.

Discharge. Total run-off.
Month. Millions gallons per day. X
Second- | pipjion
feet gallons. Acre-feet.
Maximum. |Minimum. | Mean. | (T€an).
I e e ST S SRR R 35.4 1.2 5.70 8.82 177 542
ATPUst. . <ottt 40.8 i 8 ] 4.32 6.68 134 411
September............ | .8 .86 1.33 26 79
October............... .8 7 D 10T 22 68
November. ........... b 81.7 Al 15.6 24.1 469 1,440
December............. A 68.4 iy 15.5 24.0 466 1,470
Jahnary S e 76.3 15 26.6 41.2 824 2,530
PEDIDALY: & s coiminis 79.8 13.6 36.2 56.0 1,010 3,110
b1 ] e S s o 88.8 22.8 54.4 84.2 1,690 5,180
BPRY s B e S : 84.1 2.9 24.3 37.6 728 2,240
S T 88.1 3-8 40.8 | *63.1 1,270 3,880
TR 05 s Rl g wirias wialiod scu Boet 8 88.1 12.8 41.4 64.1 1,240 3,810
PhHe FOBL 1< < <23 o sine s b 88.8 .6 22.1 34.2 8,060 24,800

MISCELLANEOUS MEASUREMENTS.
Measurements of streams and ditches on the island of Maui at
points other than regular gaging stations are listed below.

Miscellaneous aneasurements on Maui during the year ending June 30, 1918.

Discharge.
D S Locali 'hGaglft
ate. tream. ocality. eig] Y.y
(feet). [Second-| Million
feot. gallons
per day.
July 201 Walhes: [Sed. . oDl s moly Noar Watheo ! . icciscamiii vensnses 2.20 | 42 27
24 | West Wailuanui . Near Keanae. 5 340 1.9
Aug. 24 [..... (3 et el LRl TR e e e e Ay 2.7 0%
Feb. 7| Kouala... ..| Near Lahaina 4.9 8
Dec. 11 | Spreckels ditch. .| Above Puohakamoa stream, 33 22
uelo.
Mar. 27 | Old Hamakua ditch......... 250 feet below Oanui intake of Kailua |........ a1 20
stream, near Huelo.
vy S A R R e 150 feet above Hoolawaliilii Stream, |........ 32 21
near Huelo.
27 | Middle Halawa.............. Kailua side of Hoolawanui, 25 feet|........ g i .06
above Old Hamakua ditch intake
near Huelo. W
27 | Branch of Waipio............ First stream east of Hoolawaliilii, 150 |........ .4 .25
feet above New Hamakua ditch in-
take near Huelo.
e B S O et Second stream east of Hoolawaliilii, [........ 35 .25
30 feet above New Hamakua ditch
intake near Huelo.
8 S (s [ R EE e LR e i Third stream east of Hoolawaliilii, 30 |........ .25 15
feet above New Hamakua ditch in-
take near Huelo.
27 | Huelostream................ 75 feet_above New Hamakua ditch, |........ 1.4 .9
near Huelo.
27 | Branchof Huelo............. At trail crossing mear Huelo. No |........ 1.5 Kird
w(;lvi%t«]alr diverted into New Hamakua
ch.
27 | Branchof Hoolua. ........... First stream west of first camp west [........ D 35
of Kailua, 50 feet above New Hama-
kua ditch near Huelo.
27l .ced (3 (PSP DO e e A First wasteway west of Kailua, 100 |........ 2 15
feet above New Hamakua ditch
near Huelo.
27 | Honawana. . ..ccceeeeceaon.. 25 feet above New Hamakua ditch, [........ .95 .6
near Huelo.
27 | Branch of Honawana........ 6 feet above New Hamakua ditch, |........ .6 L
near Huelo.
28 | Branch of Nailiilihaele... .. .. 100 feet above New Hamakua ditch, [........ .4 -25
near ditchman’s house near Huelo.
28 | Branch of Papaea........... First stream west of Nailiilihaele, 50 [........ .25 15
feet above New Hamakua ditch,
near Huelo.
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Miscellaneous measurements on Maui during the year ending June 30, 1918—Continued.

Discharge.
: Gage
Date. | Stream. Locality. 1(1&%1: Seconde| Militon
*| feet. [gallons
per day.
Mar. 28 | Branch of Papaea........... Second stream west of Nailiilihaele, at |........ 0.5 0.3
camp, 125 feet above New Hamakua
ditch, near Huelo.
> [s Ve g U L s e el e Third stream west of Nailiilihaele, 10 |........ -5 =3
feet above New Hamakua d1tch
near Huelo.
28 | West branch Oopuola. ...... 200 feet above New Hamakua ditch, |........ B .4
near Huelo.
28 | Branch of Oopuola. ......... 20 feet above trail crossing and intake, |........ 6 .4
2 near Huelo.
28 | Main Oopuola. .............. 200 feet above New Hamakua ditch, |........ 1.75 1:4
near Huelo.
28 | Branch of Makanale......... 50 feet above New Hamakua ditch, |........ T <07
near Huelo.
28 | Main branch of Makanale....| 20 feet above fall and intake into |........ .45 he
tunnel of New Hamakua ditch, at
Korean camp, near Huelo.
28] Koaiea: ;..o idiiadmmacars Under trail bndge below New Hama- |........ 5.0 3.2
kua ditch, near Huelo. No water
diverted into ditch.
28 | Branch of Kolea Under trail bridge, near Huelo...... -3 -2
28 | Left branch of Kolea 30 feet above New Hamakua ditch, |. .65 .45
near Huelo. Right branch not
measured, estimated the same.
28 | Right branch of Alo......... 20 feet a.bove Spreckels ditch, near |........ .55 <35
>
28 | Branch of Puohakamoa...... Flrst tnbutary, 75 feet above Spreckels |........ .5 .35
ditch, near Huelo.
Apr. 500 feet above Haiku-uka boundary..|........ 10.6 6.8
d: 6.9 4.5
5.4 3.5
4.4 2.8
-| At trail crossing near Haiku-uka 8.3 5.4
boundary.
.4 2.9
. 8 3.1
.3 2.1
12
9.5
9.0
6.5 4.2
L5 .5
-5 .35
.5 .3
.4 .25
1.75 1.15
1.65 1.05
1.7 1.1
.85 .55
.25 .15
.14 .09
.25 .15
.15 <L
.75 <5
+b .35
.45 -3
.4 .25
1 7
85 5.5
L 7.9 51
1 £ 4.2 2.7
125H feet above Kouhikoa ditch, near |... .35 2
elo.
171 = R R el 150 feet above intake to side ditch, 1.6 L1
Hear Hyuelo o 5 T et ot i o et o
19 | Kapaloalaca....ccccacocacann JuIS{t above Lowrie ditch flume, near 8.2 5.3
16 e A RO I s STl S it e
19 | Lowrieditch. ............... Above tunnel with outfall into Halawa R % 4 5.0
stream, near Huelo. @~ |........
19 | Waihee ditch In Wasteway above gate in ditch, | 29 1.9
hOOO feet above Lowrie ditch, near |........
uelo.

Note.—Streams 50 to 75 per cent above normal Mar. 27 due to showers night of Mar. 26. Streams slightly
above normal Mar. 28 due to light showers night of Mar. 2
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ISLAND OF MOLOKAIL
HALAWA STREAM NEAR HALAWA, MOLOKAL

Location.—250 feet below confluence of two main branches, 2 miles above mouth
of stream and Halawa school house.

REecorps AvAtLABLE.—July 1, 1917, to June 30, 1918.

GaGeE.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Omne channel at all stages; straight for 150 feet above and
100 feet below gage; banks high and steep. Control composed of large boulders;
fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 7.5 feet at 8 a. m. April 4
(discharge, from extension of rating curve, 730 million gallons per day, or 1,130
second-feet); minimum stage recorded, 0.35 foot October 13-15 and 19 (dis-
charge, 0.8 million gallons per day, or 1.2 second-feet).

Drversions.—None.

REecurATION.—None.

UrruizarioN.—For irrigation of taro a.nd for domestic supply.

AccurAacy.—Stage-discharge relation permanent except for change made by flood of
March 11. Rating curves applicable as follows: August 28 to March 11 well
defined between 2.0 and 15 million gallons per day; March 12 to June 30 well
defined between 4.0 and 100 million gallons per day. Rating curves fairly well
defined outside of limits given. Operation of water-stage recorder unsatisfac-
tory; mo record July 1 to August 27, August 30 to September 9, September 11 to
October 7, October 20-26, October 28 to November 4, November 6-18, and Feb-
ruary 19-23. Records good within above limits of rating curves, when water-
stage recorder was operating. Records poor when discharge was estimated.

Discharge measurements of Halawa Stream mear Halawa, Molokai, during the year ending
June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
b hGr et D hG et
Date. eig - ate. eig] shie
(feet). | Second- 221111(1)?11; (feet). | Second- 1;;1]111‘1);)11;

feet. | for day. feet. | Sor day.

0.51 2.3 1.5 1.98 84 55

.52 2.7 17 1.69 59 38

.48 2.1 1.4 1.54 49 32

1.06 12.7 8.2 1.15 29 19
.99 10.4 6.7 75 11.1 7.2
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Daily discharge, in million gallons, of Halawa Stream mear Halawa, Moloka, for the year

ending June 30, 1918.

Day. Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
5.8 15.5| 30 13.4 | 53 21.3 9.1
4.5| 21.5 8.4 15.2 | 140 15.3 9.9
4.3| 11.0 5.8 14.0 | 236 78 et

10.6 5.8 5.0| 37 208 24 6.6
19.2 4.5 4.3 | 39 199 21.3 6.2
11.5 4.2 4.2 | 32 124 15.3 5.6
44 7.3 4.2 15.6 | 64 11.9 5.3
18.4 8.0 4.0 10.6 | 30 10.3 6.3
25 4.5 | 137 41.0 | 155 9.1 9.3
5.1 4.3 | 38 100 200 12.9 59
4.0 11.2 | 12.2 | 187 81 11.2 23
3.5]. 28 12.8 | 112 38 37 46
3.0 i 7.7 | 135 50 38 20.6
2.9 8.0 (100 iy 45 12.2 14.0
3.0 5.5 5.2 40 28 42 92
. 6 6.0 | 64 158 55 78 29
bt =122 k107 124 29 20.0 15.6
.3 55| 19.4| 32 16.8 | 13.4 10.7
.2 31 5 16.8 | 11.0 8.7
.0 28 49 9.3 17.4
.0 9.7 17.4 8.3 50
-9 9.5 56 8.7 46
B8 % VG 16.8{ 19.1 18.0
.5 7.9 13.7| 23 18.0
10.0 11.2 | 25 11,6
9.1 14.1 11.0| 26 13.2
6.1 38 18.3 10.7
4.7 40 46 18.0
20.9. 1 2427 4 94 34 42
9.3 12.5 94 13.7 24
4.0 ki By e 5 P O 2 52 e

Nore.—Discharge estimated as follows: Sept. 11-15, 4.0 M. G. D.; Sept. 16 to Oct. 7, 1.5 M. G. D.; Oct.

28-31,2.0 M. G. D.; Nov. 1-3, 1.5

M. G. D.; Nov. 4-10, 5.0 M. G. D.; Nov. 11-18,1.8 M. G. D.; Feb. 19 and

23 as given, Feb. 20-22, 50 M. G. D. Discharge interpolated at other times when water stage recorder was

not operating.

Monthly discharge of Halawa Stream mear Halawa, Molokat, for the year ending June

30, 1918.
Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet. -
Maximum. | Minimum. | Mean. ¢

it e e S A e el L ok, 2.50 3.87 775 238
Auvgustea. .. 2.50 3.87 7.5 238
September a. 2.1 3.26 63.3 201
October d.. .. 1.32 2.04 40.8 126
November b.. 5.25 8.12 158 483
December. . 9.93 15.4 308 - 945
January.... 11.5 17.8 356 1,090
February 34.1 52.8 955 2,930
March.. 52.4 81.1 1,620 4,990
April. 73.6 114 2,219 6,780
ay.. 23.4 36.2 725 2,230
(Lol AR PR RIS el il 21.8 88.7 653 2,010
The year 19.8 30.6 7,240 22,300

a Estimate based on comparison with Honokahau Stream, Maui.
b Partially estimated by comparison with Honokahau Stream, Maui.
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MISCELLANEOUS MEASUREMENTS.

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

Miscellaneous measurements on Molokai during the year ending June 30, 1918.

Discharge.
Gage B
Date. Stream. Location. height Million
(feet). | Second-| gallons
feet. é;aer
Ve
Jan. 22 | Right branch of Halawa..... 15 feet above confluence with left 0.99 7.3 4.7
branch of Halawa.
22 | First ditch on right side of [ One quarter of a mile below gaging |........ : 145 s
Halawa. station on Halawa.
22 | Taro ditch on right side of | 300 feet helow intake, and 800 feet be- |........ .4 .25
Halawa. low crossing of Halawa.
22 | Ditch on left side of Halawa..| 150 feet below intake and 350 feet below |........ 1.8 1.2
crossing of Halawa.

ISLAND OF HAWAII
WAILUKU RIVER NEAR HILO, HAWAIL

Locatron.—Below confluence of all main branches, 300 feet above intake of Hilo
Electric Light Co.’s power canal and 14 miles above Hilo.

REcorDs AvarLABLE.—March 21, 1911, to July 21, 1913, and January 2 to June 30,
1918.

GaGeE.—Stevens water-stage recorder. March 21, 1911, to July 21, 1913, Barrett &
Lawrence water-stage recorder at same location and datum.

DriscHARGE MEASUREMENTS.—Made from cable or by wading. >

CHANNEL AND CONTROL.—One channel at all stages; straight for 200 feet above and
350 feet below gage; right bank slopes gently; left bank steep and high. Control
is concrete diversion dam and portal of power canal; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 24.5 feet, high-water
mark of flood, February 19 (discharge, estimated from extension of rating curve,
9,000 million gallons per day, or 13,900 second-feet); minimum stage recorded,
6.2 feet January 9 (discharge, 68 million gallons per day, or 105 second-feet).

Maximum stage during period of record February 19, 1918; minimum stage

recorded, 4.11 feet June 7, 1912 (discharge, 21 million gallons per day, or 32
second-feet).

Diversions.—Hilo Boarding School ditch and several plantation flumes divert small
amounts of water above station.

REeGuLATION.—None.

UriuizaTion.—For power, fluming sugar cane, and irrigation of taro.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined be-
tween 90 and 3,000 million gallons per day. Operation of water-stage recorder
satisfactory. Records good between 90 and 3,000 million gallons per day; fair
above and below those limits,
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Discharge measurements of Wailuku River near Hilo, Hawaii, during the year ending
June 30, 1918. :

[Made by H. A. R. Austin.]

Discharge. Discharge.
o hGag;t Gage
ate. eig! i - Date. height S

(feet). | Second- M111111011 (feegt). Second- | Million

feet. salons feet, gallons

per day. * | per day.
14.35 | 4,100 | 2,650 || Mar. 23............. 8.43 276 178
14.02 3,750 2,420 20 B S, 9.74 707 457
11.90 2,010 1,300 RO aapre s 10. 57 945 611
11. 82 1,920 1,240 || Aprs 25.-... oo .- 8.12 213 137
10. 85 1,210 8B MaY S LR 7.50 152 98
10.75 1,080 698 || June -kl sl ot D 7.56 153 99

Daily discharge, in million gallons, of Wailuku River near Hilo, Hawait, for the year
ending June 30, 1918.

Day. Jan. | Feb. | Mar. Apr.!May. June. Day. Jan. | Feb. | Mar. | Apr. | May. | June.

411 | 160 98 334 434 | 422 204
304 | 389 | 106 284
256 | 470 | 568 212

188 | 518 [1,550 | 174
568

188 | 506 153 238 | 181 130
TR s 188 | 334 | 356 130 238 | 238 167
5 181 | 256 196

70 |......] 140 | 265 | 265 118

668 |-..... 80| 181 | 100 130 | 134 | 265
ST s 1,920 (1,260 | 167 [ 356 125 | 134 | 188
140 [-22200 7200 (1,490 | 174 [ 212 18| 378 | 174
T e 708 | 730 | 160 [ 140 15| 730 | 140

g R 530 | 635 | 238 | 174 106 | 555 | 146

...... C: 50y P s

Monthly discharge of Wailuku River near Hilo, Hawaii, for the year ending June 30, 1918.

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

1,680 68 372 576 10,800 33,100
1,920 115 373 577 11,500 35, 500
1,810 106 482 746 14,400 44,400
1,550 98 323 500 10, 000 30,700
356 92 186 288 5,570 17,100

HILO BOARDING SCHOOL DITCH NEAR HILO, HAWAII

Locatron.—200 feet below upper crossing of county road at Piihonua, 3} miles west
of Hilo.

RECORDS AvAILABLE.—February 23 to June 30, 1918.

Gaae.—Gurley weekly water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by 3-foot sharp-crested weir with full contrac-
tions.

CHANNEL AND CONTROL.—Weir basin is pool about 10 by 20 feet, having a set of baf-
fles 15 feet above weir to reduce velocity of approach.
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EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.13 feet at 6 a. m. March 12
(weir overflowed); minimum stage recorded, 0.25 foot April 20 (discharge, 0.8
million gallons per day, or 1.2 second-feet).

‘Drversions.—Ditch diverts from Wailuku River.

RecuraTion.—By spillways.

UriLization.—For irrigation and domestic supply.

Accuracy.—Conditions at weir good for stages below 2.2 million gallons per day and

are excellent; above that stage there is slight velocity of approach and records are
fair.

Daily discharge, in million gallons, of Hilo Boarding School ditch near Hilo, Hawait, for the
year ending June 30, 1918.

Day. Mar. | Apr. May. June. Day. Mar. | Apr. May. | June.

e MR e S 1.5 L3k o it T U e e e Ees 3.0 0.95 1.6 2.3
Bmte. Al U Ll e 1.7 1.0 2.3 | i et AR i S 2.1 .95 1.5 2.4
S Rt S 5.5 1.6 2.5 L] B et e 1.6 .9 2.0 2.1
R o e 5.2 1.5 3.3 ol 1 TR R e 1.5 .85 3.1 2.0
Bt B s e ek 4.7 1.4 1.8 LS | e =S RARE 1.6 .8 1.8 1.8
B b e i B 4.3 1.9 1.4 4157 ! 303 e TSR o i 2.3 .85 1.8 Zel
e ot it Sl 4.4 2.5 1.4 ORI = s EC 2.5 .9 2.1 2.3
B R g 3:8 | L8 ¥l 1) G 1T conl o e e 2.1 .95 1.7 2.0
Qe S 3.4 2,0 1.6 g e | B e RN 2.1 9 1.6 2.3
RS w5 Saos e 4.9 LA 1.6 | G RN RN 2.0 .9 1.6 9,
1 MRS 6.0 1.7 1.4 ol G ISR e 4R 200 el 1.5 2.6
i T e Y M 6.2 1.4 2.5 ) B (et 1.9 1.8 3 1 2.2
N B ofh B 4.4 1.2 2.3 2.0 .1 RS TR S FEE 1.8 1.8 1.9 1.9
; T S E 3.5 1.l 2:0; 7 | BN P O 1.6 1.8 1.8 1.6
S AREEe O 3.2 1.0 1.9 2.3 (L R e 1.5 1.8 1.6 2.0
=BG S S 158 s ied L

Nore.—No gage-height record Apr. 21, 22, 28, May 24, 25, and June 28, discharge interpolated.

Monthly discharge of Hilo Boarding School ditch mear Hilo, Hawaii, for the year ending
June 30, 1918.

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

Matel 3-31 S e et T 6.2 4 3.12 4.83 9% 278
Apri E 2:5 . 2.14 41 127
May... 3.3 2.85 57 175
Juns 2.7 3.00 58 179
247 759

LOWER HAMAKUA DITCH AT MAIN WEIR, NEAR KUKUIHAELE, HAWAIL

Location.—Just below portal of last tunnel from Waipio Gulch, half a mile southwest
of Pacific sugar mill, at Kukuihaele. This ditch diverts all ordinary run-off from
headwaters of the Waipio basin below the Upper Hamakua ditch.

RECORDS AvAmLABLE.—July 18, 1910, to June 30, 1918.

Gace.—Watson water-stage recorder.

Di1scHARGE MEASUREMENTS.—Measured by weir consisting of six 5-foot panels, sharp-
crested and with a good stilling basin above. Current-meter measurements made
in ditch below weir have checked determinations by weir formulas within 2 per
cent.

EXTREMES OF DISCHARGE.—See monthly discharge table.

UriLization.—Irrigation of sugar cane and domestic supply.

Accuracy.—Records good. ]

CoorerATION.—Records furnished by the Hawaiian Irrigation Co.
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Daily discharge, in million gallons, of Lower Hamakua ditch at main weir near Kukuihaele,
Hawait, for the year ending June 30, 1918.

Day July. | Aug. | Sept. | Oct. i Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
34.6 | 29.9| 27.5| 25.6 | 32.0( 42.0 33.6 | 34.7 ‘ 33.6 34.6
37.6 | 34.1 27.3 | 25.5| 38.3 | 37.4 34.1| 34.6 | 35.0 34.4
34.9| 32.3| 27.2| 27.8( 51.0( 33.3 33.7| 34.2 | 34.0 34.4
31.2 | 29.9| 27.9| 27.9| 52.4| 33.0 34.5| 34.6 | 35.0 32.3
40.4 | 28.3 | 28.6 | 27.1 | 47.5| 29.3 33.7| 34.0| 35.0 31.6
44.7| 27.8| 27.2| 25.5| 3.42| 29.3 33.7| 34.6 34.9 31.6
45.1 | 27.9| 26.9| 25.7( 53.0 | 43.8 34.7| 35.3 | 34.9 31.5
35.1| 28.1| 26.9| 25.5| 51.7 | B8L.7 33.3 | 34.0 | 35.1 31.4
32.91 28.1) 27.1| 25.3| 52.4( 28.1 33.5| 31.1 | 35.3 31.4
31.9| 27.9| 26.8| 25.3| 40.7 | 28.3 35.6 7.5 | 34.9 33.1
30.9| 27.9| 26.3| 25.3| 48.9| 27.5 34.3 2.3 | 34.8 34.4
30.1 28.1 27.8| 25.0| 40.7 | 26.9 34.3 | 32.6 | 34.2 34.4
29.5| 32.3| 34.5| 24.8| 33.0| 36.7 33.0 | 34.6 | 34.2 31.6
29.0| 42.0) 58.0| 24.8% 29.9| 34.9 34.3 | 33.1 34.9 34.1
29.1 1 381.7| 41,11 24.9| 28.7! 34.9 34.3| 35.7| 35.0 34.7
28.9 | 28.9| 31.3| 26.1| 28.1| 23.8| 37.4 3.6| 35.0| 23.6| 34.9 34.7
29.3 | 28.1| 29.8| 30.3| 26.9| 28.5| 33.0( 33.6 | 34.6| 33.2( 35.0 34.6
29.1| 27.5| 28.9| 26.5| 26.9( 28.9| 30.5| 34.2 ) 34.3| 34.4| 34.2 34.4
29.9| 27.6| 28.3| 25.6 | 26.3| 38.7| 28.1| 34.2| 34.3| 34.0| 34.2 34.7
28.9| 28.1| 27.8| 25.3| 26.3| 83.0| 27.5| 33.0| 33.7| 34.7| 33.8 35.0
28.9 | 29.6| 27.5| 25.0| 25.8| 25.8| 26.5| 32.3| 32.5| 34.6 | 33.6 34.7
29.5| 49.2| 27.2| 27.2| 26.3| 40.7| 27.5| 34.2| 32.5| 34.9| 35.0 34.8
32.9| 43.9| 27.2| 38.2| 33.0| 36.8| 27.5| 33.0| 33.1| 34.6| 35.0 31.9
30.7 | 823 | 27.2| 34.6 | 43.4| 30.9| 26.3| 33.6 | 35.0| 34.2| 35.0 33.5
29.6 | 29.9| 26.9| 28.1| 41.4| 28.1| 26.3| 31.7| 34.5| 33.8| 34.3 34.2
28.9| 28.9| 26.9( 26.9( 36.1 7:1.]- 3L 31.7] 33.1| 35.5| 36.2 34.6
28.6 | 28.4 | 27.2| 28.6| 36.1| 26.6| 33.6| 32.0| 35.3| 34.4| 36.1 34.2
28.1 | 27.8| 26.9| 27.1| 36.8 7.7] 28.6| 32.9| 35.2| 33.7| 32.2 34.1
29.3 ] 27.5| 26.9| 26.2| 33.0| 27.3 = 35.3 | 34.2| 33.4 34.2
28.5| 27.8| 26.9| 25.6| 40.7| 26.5 j 34.7| 35.0| 36.7 34.8
2841 DL Lot 0 T 25.5 B4 2 ss Siia i 85.0°] Se st

Norte.—No discharge Feb. 12-15.

Monthly discharge of Lower Homakwa ditch at main weir near Kukwihaele, Hawait, for
year ending June 30, 1918.

Discharge. Total run-off.
Month. SRS
Million gallons per day. Sef%%réd- Million o
Maximum. | Minimum. | Mean. | (mean). | 8alons. feet.
45.1 28.1 31.8 49.2 986 3,020
49.2 27.2 30.6 47.3 949 2,910
58.0 26.3 29.3 45.3 878 2,700
38.2 24.8 26.9 41.6 833 2,560
58.3 25.8 38.0 58.8 1,140 3,500
43.8 23.8 31.4 48.6 973 2,990
42.7 25.2 30.6 47.3 950 2,910
34.2 3.6 29.8 46.1 714 2,190
35.6 32.5 34.1 52.8 1,060 3,240
35.7 2.3 3L.9 49.4 958 2,940
36.7 32.2 34.7 53.7 1,080 3,300
35.0 31.4 33,7 52.1 1,010 3,100
............................................ 11, 500 35,400

UPPER HAMAKUA DITCHE AT PUUALALA AND RESERVOIR NO. 3 WEIRS, NEAR
KUKUIHAELE, HAWAIL

Locarron.—Puualala weir is in Lalakea tract, adjacent to forest reserve and close to
Kaala Mountain and Pacific sugar mill fence. Reservoir No. 3 weir is on a
branch from main ditch just before it enters reservoir No. 3, about 1 mile south
of Puualala or main weir.

RECORDS AVAILABLE.—January 1, 1913, to June 30, 1918. Records given herewith
show the combined flow of the main ditch and its diversion to reservoir No. 3
which occurs above the main weir.
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Gacr.—Watson water-stage recorder at each weir.

DiscHARGE MEASUREMENTS.—Made by sharp-crested weirs with good stilling basins
above.

EXTREMES OF DISCHARGE.—See monthly-discharge table.

Diversions.—This ditch diverts all ordinary run-off from upper headwaters of Waipio
Gulch. .

Urinizarion.—Irrigation of sugar cane and domestic supply.

Accuracy.—Record good.

CoorerATION.—Records furnished by the Hawaiian Irrigation Co.

Daily discharge, in million_gallons, of Upper Hamakua ditch at Puualala and reservoir
No. 3 weirs, near Kukuihaele, Hawaii, for the year ending June 30, 1918.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
258 3.7 5.8 | 10.2 0.3 83| 25.1°f 19.2 | 20.5 18.0
3.8 5071 24.9 4.9 .3 2.0 ( 25.7 | 33.6 | 17.7 18.6
2.8 4.2 10.1 3.5 .5 2.3 | 30.0 19.8| 28.2 10.8
3.6 2.2 |. 12.0 2.8 e $900 1 227 1l T: bl 2R R 7.5

16.8 18 10.1 1.6 4.0 .8 14.0 | 185 | 17.0 6.8
15.2 5.0 4.8 1.3 1.4 9.5 | 15.5 | 10.8 5.5
12.8 25.2 | 16.3 ol 2.3 9.4 211 9.4 5.9
5.4 19.7 4.1 D 1.6 6.0 [ 29.9 7.0 5.1
2.8 14.1 2.0 6.0 | 30.0 6.0 29.2 | 14.7 7.2
2.4 6.2 1,0 56| 29.0] 15.0| 24.5| 17.5 7.1
2.0 13.4 1.1 ]| 21.6 | 26.4| 15.8 8.6 | 13.0 24.2
1.9 6.2 .9 50 27.1| 185 7.1 20.0 2.7
e 4.8 2.8 2.8 15.7| 17.5 | 10.7 | 25.0 18.9
.8 3.4 3.0 4.2 11.4| 15.5| 11.2| 25.6 14.8
157 3.2 2.7 3.3 4.4 14.8( 12.5| 23.3 15.7
9 1.8 2.0 | 18.4 36 1.2 1110 | 24 17.1

0 1,7 1.2 6.4 8.8 9.0 7.2 | 24.4 19.0

i) 1.7 5.0 2.6 | 14.6 4.7 1 1653 19.4

4 1.5 6.7 2.0 | 183 3.6 57| 12.9 17.5

1 .5 4.2 2.9 28.7 3.2 3.2 | 10.3 17.4
ok .5 3.1 3.1 13.9 2:7 | 1.8 8.3 25.2

3 .5 5.8 4.1 | 14.5 2.4 | 16.1 9.2 24.1

9 1.0 2.5 4.0 | 24.1 2.5 CO e 18.9

< Tt 1.3 2.1 | 13.5 4.6 6.9 | 13.0 20. 2

3 6.8 2.3 L7 8.8 | 26.6 6.8 9.6 18.2

e 5.0 o 9.5 8.2 | 2L.7 5.5 11.8 10.2
.0 3.1 A T S TR B TS T O 0 S R 17.0
9 7.0 .5 47| 19.8 | 13.9 8.7 20.1 11.3
.5 2.6 -5 19 8.3 5.6 | 14.8 10.4
.5 23.8 .5 8.9 |. 3.6 | 21.3| 18.6 19.0
R et o B GO A .4 16.9 B R 848 i

Note.—No flow on days for which no discharge is given.

Monthly discharge of Upper Hamakua ditch at Puualala and reservoir No. 8 weirs, near
Kukwihaele, Hawaii, for the year ending June 30, 1918.

Discharge. Total run-off.
5 Million ons per day.
Month gallons per day. Second- | spion | pcrer
e
ons. feet.
Maximum. | Minimum. | Mean, | (f€an). e

16.8 0.8 3.21 4.97 100 305
20.0 .4 3.18 4.92 99 303
i 25.2 .5 7.64 11.8 229 703
16.3 .4 3.19 4.9 99 303
21.6 .3 5.29 818 164 503
30.0 .8 12.8 19.8 358 1,100
30.0 2.4 12.4 19.2 383 1,180
33.6 3.2 14.2 22.0 425 1,310
28.2 7.0 16.6 25.7 515 1,580
27.7 5.1 15.3 23.7 459 1,410




158 SURFACE WATER SUPPLY OF HAWAII, 1917-18.

EKOHALA DITCH ABOVE HONOKANE GULCH, NEAR KOHALA, HAWAII

LocATroN.—In crosscut of tunnel in Awini section of ditch, 2,000 feet above Awini
weir, and 8 miles southeast of Niulii.

RECORDS AVAILABLE.—February 19 to June 30, 1918.

GAaGE.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND CONTROL.—Probably permanent. Ditch is in tunnel cut in hard rock.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.34 feet at 6.15 p. m. April 9
(discharge, 32 million gallons per day, or 50 second-feet); minimum stage
recorded, 0.65 foot April 12, 19 and 20 (discharge, 5.6 million gallons per day, or
8.7 second-feet).

Drverstons.—Ditch diverts water from large number of small streams.

REeGULATION.—By gates at intervals.

Urnizarton.—For irrigation of sugar cane and for power development.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
6 and 30 million gallons per day. Operation of recorder fairly satisfactory for
published record. Records fair for all stages.

Discharge measurements of Kohala ditch above Honokane Gulch, near Kohala, Hawan
during the year ending June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Dat neight Dat Boiht
ate. eig] d ate. ei Lok
(feet). | Second- gdalllllé%% (feet). | Second- ;gllllégrsl
feet. | Sor day. feet. | Sor day.
Eab s ads e A iy 3.13 45 29 || Apr.29...ooeoneen.. 1.00 12.9 8.3
Map 21 5wl ey 1.32 19.2 12 Jane b, . stool T 2.44 35 23

Daily discharge, in million gallons, of Kohala ditch above Honokane Gulch, near Kohala,
Hawaii, for "the year ending June 30, 1918.

Day. Feb. | Mar. | Apr. | May. | June. ' Day. Feb. | Mar. | Apr. | May. | June
6.4 | 14.6 17
6.0 | 13.6 19
6.0 | 12.3 18
5.6 [ 11.0 13.2
5.6 | 11.0 11.0
6.0 | 11.0 14.1
6.0 | 110 19
6.0 | 10.5 12.3
6.4 | 12.3 11.0
7.4 9.6 10.5
8.2 8.7 10.5

13.6 | 11.8 10.5
0K 1Y 11.4
10.5 | 18 10.0
18 17 15
....... L O e

EKEHENA DITCH NEAR KOHALA, HAWAII

Locarion.—At old Honokane weir just below head of west branch of Honokanenui
Gulch, about 13 miles by trail southwest of Kohala Ditch Co.’s headquarters at
Howi.

REecorps AvamABLE.—December 28, 1917, to June 30, 1918.

Gace.—Stevens 8-day water-stage recorder.

DiscHARGE MEASUREMENTS,—Made from plank across ditch 100 feet above old weir.
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CHANNEL AND CONTROL.—Weir basin has concrete walls and is about 25 feet long
and 20 feet wide. Control is old wooden weir of three 5-foot panels, with imperfect
contractions and no longer sharp crested.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.16 feet at 8.15 p. m. Jan-
uary 27 (discharge, 86 million gallons per day, or 133 second-feet); minimum
stage recorded, 0.03 foot, April 20 and June 9 (discharge, 0.2 million gallons per
day, or 0.3 second-foot).

Diversions.—Ditch diverts water from several small streams.

RecuraTiON.—By head gates.

UriLizatioN.—For irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Operation of water-stage recorder
satisfactory. Rating curve well defined below 4 million gallons per day and
records good below that stage; curve for stages above 4 million gallons per day
not based on discharge measurements, but on account of uniform conditions at
weir, determinations of daily discharges by extensions of rating curve are fair.

Discharge measurements of Kehena ditch near Kohala, Hawait, during the year ending
June 30, 1918.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Dot Dat height
Date. eight P ate. eig! ot

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

T el feet. | BA0nS

per day. per day.

Fab), 16- 40 N0t 0.14 2.4 1.6 || Apr.27.. 0.12 1.85 1.2
Man S0 on el wil 1.6 100} Jome s st i .20 4.5 2.9

Daily discharge, in million gallons, of Kehena ditch near Kohala, Hawaii, for the year
ending June 30, 1918.

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
0.7 26 35 6.3 8.1 8.1
sk 9.6 42 39 3.9 9.6
o) 4.4 28 24 20 5.2
i) 2.8 20 18 39 3.4
D 2.6 11.2 22 33 3.0
2.8 1.9 6.3 16 24 2.3
1.5 3.4 4.4 15 16 2.3
3.2 3.4 3.0 33 11.2 .5
20 9.6 2.1 24 9.6 .2
11.2 39 15 15 16 b
28 39 22 4.7 5.8 6.9
6.6 44 22 £ 7.5 26
4.2 15 9.6 2.6 15 9.6
3.9 5.2 20 1.7 15 3.2
2.6 2.6 15 1.2 7.5 16
26 A 5.2 1.0 & 12.9
6.6 20 3.7 2l 8.1 16
3.0 12.9 2.1 .4 4.9 12.9
2.1 24 1.8 .3 2.3 9.6
9.6 37 1.0 % 1.9 11.2
75 24 .9 1.0 2.1 12.9
6.9 16 .9 3.0 6.6 11.2
3.7( 26 A ke 7.2
2.1 20 .9 1.0 3.9 6.3
2.6 9.6 26 .9 2.3 9.6
16 22 .9 2.6 6.9
46 9.6 1.0 6.9 3.0
51 4.4 10 8.1 2.6
33 2.3 1.2 8.1 1.9
31 1.7 15 8.1 8.1
31 (R R LN R S
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Monthly discharge of Kehena ditch near Kohala, Hawaii, for the year ending Jumne 30, 1918.

Discharge. Total run-off.
Month. Million gallons per day.
feond- Million | Acro-
gallons. eet.
Maximum. | Minimum. | Mean. | (Tmean)-

January (29days). - - cuocioaianoze 51 0.7 12.6 19.5 364 1,120
EebEary . Tatans Cobe cbar LSS msse 44 17 16.4 25.4 458 1,410
1 T s ot R Mt R A IR 42 .9 11.0 17.0 340 1,050
DTS B g O T e T 39 -2 8.45 13.1 254 778
&3 g T 2 St S e E B 39 1.9 10.3 15.9 320 980
R T e e e 26 .2 7.64 11.8 229 703
Pheperiad:a o7 i B B e L s S e S L LS R 1,960 6,040

WAIOHINU SPRINGS, MAUKA STATION, NEAR NAALEHU, HAWAII

Location.—Below confluence of several small streams issuing from Waiohinu Springs
(sometimes called Hoao Springs), 4 feet above intake to Waiohinu water-supply
system, 6 feet above intake to pipe leading to Hutchinson plantation, 1 mile
north of Waiohinu, and 3 miles by trail northwest of Naalehu.

RECORDS AVAILABLE.—November 29, 1917, to June 30, 1918.

Gaae.—Stevens 8-day water-stage recorder.

D1scHARGE MEASUREMENTS.—Made by 2.5 foot rectangular, sharp-crested weir, with
full end contractions. ;

CHANNEL AND CONTROL.—Weir basin is about 6 feet wide and 10 feet long.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.67 foot at 3 a. m. February
20 (discharge, 2.8 million gallons per day, or 4.3 second-feet); minimum stage
recorded, 0.10 foot December 1-6 and January 11 and 12 (discharge, 0.17 million
gallons per day, or 0.26 second-foot).

Diversions.—None.

RecuraTioN.—None.

UririzatioN.—For domestic supply and irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent. Operation of water-
stage recorder satisfactory, except May 12-19 (no record); discharge estimated at
0.60 million gallons per day. Records good.
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Daily discharge, in million gallons, of Waiokinu Springs, mauka station, near Naalehu,
Hawa, for the year ending June 30, 1918.

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

0.17 0.54 b g 1.04 0.54 0.66 0.54
=¥ .58 1.08 .95 .54 .66 .47
b 14 40 .91 .91 .54 .66 47
17 37 .86 .91 .54 58 47
17 37 .82 .91 54 .62 47
17 .37 78 .82 .54 66 47
20 .31 74 .78 .58 66 47
20 +25 70 .74 .62 66 47
20 22 66 .70 .66 66 51
20 .22 58 66 18 .70 .58
20 3 .58 .66 .86 .70 66
20 .17 .58 .66 <88 1 wnen 70
22 .28 .62 .66 +32 Lo inm iy 70
22 31 .54 .74 ;- 3 e 70
22 34 .51 .99 i A NG 70
22 .34 54 1.17 Bl 70
31 .34 62 1.13 oy e 70
.40 .34 91 .86 78 |- aeno 70
.34 .34 1.37 .86 vi: 8 el TR 70
.34 .28 1.82 .74 .78 .51 .70
40 .28 1.66 70 .66 .54 70
51 .25 1.41 70 .47 58 66
44 <28 1.17 .66 .47 58 54
44 .28 1.04 .70 .51 58 54
44 .37 1.04 .70 54 .58 54
.47 .70 1.04 70 .51 51 58
.58 L7 1.04 70 .54 .51 58
.62 1.17 1.04 70 .58 .54 54
.62 . .70 .62 .58 54
.58 .70 .62 58 .47
.51 S iia SRVt S0s

Monthly discharge of Waiokinu Springs, mauka station, near Naalehu, Hawaii, for the
year ending June 30, 1918.

Discharge. Total run-off.

Million gallons per day.
Second- s

Million Acre-

Month. feet gallons. foot.

Maximum. | Minimum. | Mean.

Hi—li—lNgv-‘H
o s
D=IW O D=

33
E| pngxass
CHRNONOCO

WAIOHINU SPRINGS, MAKAI STATION, NEAR NAALEHU, HAWAIIL

LocaTioN.—At same location as old Hutchinson Plantation weir, 150 feet below intake
to Waiohinu water-supply system, 1 mile north of Waiohinu and 3 miles by trail
northwest of Naalehu.

RECORDS AvAILABLE.—November 29, 1917, to June 30, 1918.

Gage.—Stevens 8-day water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by a rectangular, sharp-crested weir 1.5 feet long.

CHANNEL AND CONTROL.—Weir basin is 8 feet long and 4 feet wide, made of redwood
planks, and provided with set of baffles.

103502°—19—wsPp 485——11
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EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.4 foot at 12.10 a. m. March
16 (discharge, 0.77 million gallon per day, or 1.19 second-feet); minimum stage
recorded, 0.10 foot December 1-6 (discharge, 0.10 million gallon per day, or 0.15
second-foot). ;

DiversioNs.—Pipe line supplying Waiohinu village and Kamaoa homesteads diverts
water above station.

ReGuLATION.—By diversion only.

UriLizatioN.—For irrigation and fluming cane and for stock.

Accuracy.—Stage-discharge relation practically permanent. Operation of water-
stage recorder satisfactory, except May 12-18, no record, and discharge inter-
polated. Records good.

Daily discharge, in million gallons, of Waiohinu Springs, makai station, near Naalchu,
Hawaii, for the year ending June 30, 1918.

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

0.75 0. 46 0.51 0.37
g .46 .51 37
2 .48 .51 37
.72 .53 <51 37
.72 .51 .44 .37
<12 .51 .34 .37
.69 .48 .34 .34
.69 .51 .34 .37
.66 .59 .34 41
.61 =60k 34 53
w61 -2 .34 .56
.64 .72 .35 64
.64 .69 35 .66
.66 .64 .35 .64
.75 .64 .35 .61
il .64 .36 .58
¥ .64 .36 .53
My .64 .36
.72 .64 .37 .51
. .59 .34 .46
.56 .51 .37 39
.48 .51 .39 .39
.48 .51 .37 .41
.51 .51 .39 .41
.51 .51 .37 .43
.51 .51 .37 .43
.51 .51 .37 .41
.46 .51 .39 .41
.44 .51 .39 .41
.44 .51 .39 .34
.7 S A e «37 |5

Monthly discharge of Waiokinu Springs, makar station, near Naalehu, Hawaii, for the
year ending June 30, 1918.

Discharge. Total run-off.

Month. Million gallons per day.
Second- Gars
Million Acre-

feet
lons. feet.
Maximum. | Minimum. | Mean. | (f€aD). -
0. 362 7.3 22.3
. 466 9.3 28.6
. 959 17.4 53.3
. 961 19.3 59.1
.871 16.9 51.8
.593 1.9 36.4
702 13.6 41.8
g 95.7 293
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MISCELLANEOUS MEASUREMENTS.

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

Miscellaneous measurements on Hawaii during the year ending June 30, 1918.

Discharge.
Gage
Date. Stream. Locality. height Million
(feet). [Second-| gallons
feet. 3)et
.day.
Sept. 24 Waxluku TEVRE. St Pt ol At o(lld gaging station, near Hilo........[........ lg' 3 }?
B e O 2k e i o T S e I R LR BT PN
24 | Ri ht Main Branch of | Elevation about 1,125 feet, near Hilo...|........ 9.4 6.1
ailuku River.
2L .0 [ AR S DEECR RN i [ LA R TS sty cie B30 it v¥ L NN s 6.6 4.3
PR ey e e e 500 feet above trail crossing. Stream |........ 2.4 1.5
is also known as Middle Fork of
‘Wailuku River.
L R e L s S e [ (o s e AT 2 il s AR RS 3.5 2.3
2948 Wialol s D o o Staces At outlet of pool below falls, elevation |........ 1.35 .85
1,000 feet. Stream also known as
Teft Branch of Wailuku River.
24 | Branch of Kapehu........... At trail crossing, near Hilo............|........ 1.3 .85
24 | Branch of Wailuku River....| At trail crossing, near Hilo, elevation |........ .2 .15
1,225 feet.
RAINFALL.

GENERAL CONDITIONS.

The rainfall of the Hawaiian Islands is extremely variable, ranging
from a few inches at several low-level, leeward localities to nearly
600 inches per annum, at elevations exceeding 2,000 feet on the
windward sides of the islands. Valleys on the same sides of the
islands and within a few miles of each other may have a variation
in mean annual precipitation of several hundred per cent. The
rainfall may also vary greatly in the same valley at different eleva-
tions. As a rule the zones of heaviest precipitation are on the
windward sides of the islands, 2,000 to 3,000 feet above sea level.

Most of the daily rain gages maintained by the United States
Weather Bureau are at low levels. Lack of funds and the absence
of residents have prevented the bureau from maintaining stations
at high levels, but it obtains a number of daily records from occu-
pants and caretakers of mountain houses and ranches. The data
furnished by the Weather Bureau are therefore generally of little
value in determining stream run-off.

When high levels have been accessible and funds available high-
level rain gages, which are read at monthly, bimonthly, or longer
intervals, have been established by this office and some valuable
records obtained. To determine the precipitation throughout the
Territory accurately would require the installation of thousands of
gages and the construction of hundreds of miles of trails. For this
reason and because of the extreme and variable porosity of the soil,
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it is impossible to determine any consistent relation between rainfall
and stream run-off.

Acknowledgment for cooperation in furnishing rainfall data is
due the following companies and individuals:

Kauai: Kekaha Sugar Co.; Hawaiian Sugar Co.; Grove Farm
Plantation; W. F. Sanborn, of Princeville Ranch; Kauai Electric
Co.; J. McClellan.

Oahu: F. Meyer; United States Army; Koolau Agricultural Co.;
Hawaii Preserving Co.

Maui: Wailuku Sugar.Co.; Honolua Ranch; Hawaiian Commer-
cial & Sugar Co.; Maui Board of Supervisors; Pioneer Mill Co.;
Olowalu Sugar Co

The tables on pages 166-167 show the precipitation at stations
maintained by the Geological Survey and precipitation data furnished
from private sources which are not included in United States Weather
Bureau records, to which those interested in further data are referred.

RAINFALL STATIONS IN HAWAIIL
EKAUAI

1. Intake of Kauai Electric Co.’s canal, 6 miles back of Hanalei; 700 feet above
sea level; records furnished by Kauai Electric Co.

2. About 50 feet below Kauai Electric Co.’s power house, at tailrace, 7 miles west
of Hanalei; 125 feet above sea level; records furnished by Kauai Electric Co.

3. Summit Camp (Wainiha Ridge), Hanalei; about 30 feet southwest of house at
Summit Camp on power line; 6 miles from Kapaka; 1,900 feet above sea level; gage
ready by employee of Kauaj Electric Co.

4. Kapaka, at lineman’s camp, about 50 feet north of house, and 5 miles south of
Hanalei; 635 feet above sea level; gage read by employee of Kauai Electric Co.

5. About 40 feet north of Sanborn’s residence, 2 miles from Hanalei; 105 feet above
sea level; records furnished by Princeville ranch.

6. Kaloko, on embankment of Kaloko reservoir, about 3 miles southeast of Kilauea;
740 feet above sea level. Gage read by Mr. Buch, an employee of Kilauea Sugar
Plantation Co.

7. Residence of W. S. Newlun, about 4} miles west of Kapaa; 375 feet above sea
level.

8. Mount Nonou, near house of Elmer M. Cheatham on west slope of Mount Nonou,
about 4 miles west of Kapaa; 350 feet above sea level.

9. North Wailua, at stream-gaging station on North Wailua River, about 1 mile
upstream from Kanaha ditch intake, and about 10 niles northwest of Lihue; 650 feet
above sea level.

10. At ditchman’s house, 500 feet west of Papuaa Reservoir, 6 miles west of Lihue;
500 feet above sea level.

11. Hiloa-Manawaiopuna divide, on ridge between east and west branches of
Hanapepe stream, about 10 miles northeast of Eleele; 2,080 feet above sea level.

12. Hanapepe Valley, on the left bank of Hanapepe ditch, 3 miles above Koula,
and about 8 miles north of Eleele; 530 feet above sea level; records furnished by
Hawaiian Sugar Co.

13. Olokele mauka, on ridge on left side of Olokele stream above intake of Olokele
ditch, and about 18 miles by road and trail from Waimea; 2,100 feet above sea level;
records furnished by Hawaiian Sugar Co.
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14. Waimea, in Mr. J. McClellan’s yard, 10 feet above sea level, Mr. McClellan aids
in obtaining record.

15. At the stream-gaging station on Kalihiwai River, 10 miles from IHanalei via
Kauai Electric Co.’s power-line trail; 700 feet above sea level.

16. At stream-gaging station in upper Hanalei Valley, about 2 miles north by foot
trail of Summit Camp on power-line trail; about 700 feet above sea level.

OAHTU.

1. Nuuanu Pali, on the water reservation near the Pali Road, about 200 yards toward
. Honolulu from top of Pali; 1,136 feet above sea level.

2. Manoa, at residence of E. H. Hipple, in upper Manoa Valley, about 500 feet
west of highway bridge over the East Branch of Manoa Stream; 300 feet above sea
level.

3. Residence of J. K. Maui, in upper Kalihi Valley; 550 feet above sea level.

4. At elevation 970 feet in upper Kalihi Valley, about 2 miles above Catholic
orphanage. -

5. Wahiawa Water Co.’s intake, about 150 yards downstream on left bank of North
Fork of Kaukonahua Stream from Wahiawa Water Co.’s ditch intake, on trail 8 miles
north of Wahiawa; 1,200 feet above sea level. (Described in Water-Supply Paper
430 as the Waialua Agricultural Co.’s ditch intake.)

6. Hawaiian Preserving Co.’s office, Wahiawa; 950 feet above sea level; records
are furnished by Hawaiian Preserving Co.

7. Makaha, near Waianae, on property of Waianae plantation; 1,300 feet above sea
level; records furnished by F. Meyer, manager Waianae plantation.

8. About 250 feet from Koloa Stream gaging station, 3 miles by trail southwest of
Laie; 550 feet above sea level.

9. On left hank of Maole Stream, at head of first falls in Hillebrand Glen, about
2% miles from end of Nuuanu Valley street car line; 1,200 feet above sea level.

MAUI

1. Waikamoi Gulch, on Kula pipe line at reserveir, 3 miles from Olinda and 7 miles
from Makawao; 4,200 feet above sea level.

2. Puohakamoa, on Kula pipe line, about 1,000 feet below intake at Puohakamoa.
Gulch; 4 miles east of Olinda and 8 miles from Makawao; 4,300 feet above sea level
3. Olinda, on Kula pipe line, 4 miles east of Makawao; 4,000 feet above sea level.

4. West slope of Puu Kukui, at top of left bank of Honokawai Gulch; about 6
miles east of Kaanapali and 10 miles from Lahaina; 4,300 feet above sea level.

5. West slope of Puu Kukui, about one-half of a mile south of Honokawai Gulch;
about 43 miles east of Kaanapali and 8} miles from Lahaina; 2,500 feet above sea
level.

6. On ridge between Honokahau and Kahakuloa gulches, beside trail leading to
top of Mount Eke; about 12 miles from Honokahau; 2,300 feet above sea level.

7. Honokahau Gulch, at ditchman’s house on left bank of stream, 150 feet below
ditch intake; about 8 miles from Honokahau; 800 feet above sea level.

8. Rim of extinct crater of Mount Eke; 14 miles by trail from Honokahau; 4,500
feet above sea level.



Island of Kauai.

Records of rainfall for the year ending June 30, 1918.

E Precipitation.
No Station. Records available. " Gage. I’Sgg-
July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| Year.
1 | Intake Wainiha power | Feb. 1,1907-June 30,1918 | Records furnished by | Daily...| 15.20( 13.84| 7.70( 11.60| 12.59| 4.24| 11.75| 24.73| 32.68| 41.65| 14.02| 7.14]197.14
canal. Kauai Electric Co.
2 | Power house, Wainiha.|.....d0.cccccuiecncacoeannes o [ R R ot ninne ...do....| 8.92( 6.25 4.90| 8.04| 9.23| 9.76| 13.43| 12.48| 27.85| 24.20| 15.34| 7.35|147.75
3 Slin_lmit(}amp, Hana- | Sept. 18,1910—June 30,1918 |..... (s [ IS AR R ...do....| 12.49] 12.21| 10.34] 11.66| 12.14] 6.29| 14.20/ 17.31| 41.34| 35.58| 20.53| 9.24(203.33
AP KADARE - e s Tl L A0 S SOl s i s ha < Do s SOV s slals 5 5 iwisis ek mlot Bk ...do....| 10.99| 12.30| 7.38| 6.14] 8.41| 6.52| 13.04| 10.85| 35.77| 26.48| 19. 41| 10.00(167. 24
5 Saln orn’s house, Hana-| Mar. 11,1910-June 30,1918 Revx?)r%s Sfurll)nshed by |...do....| 5.81| 7.89] 4.61] 4.78] 6.94| 4.56| 11.13| 6.07| 25.89| 17.47| 11.64| 4.74/111.53
ei. anborn.
B L KAOROL sl ca frass June 1,1914-June 30,1918 Rl’arcorl‘;istml‘lmshed_ by |...do....| 7.20{ 9.30| 4.20] 4.20| 5.00| 4.40| 6.00] 3.80| 8.00| 8.40| 3.00| 4.00| 67.5
7 Newlunshouse ........................................................ ...do....| 6.21| 5.3 8.45| 4.96| 5.49| 3.17| 8.03| 7.46| 17.92| 14.35| 4.56| 3.90| 89.89
8 | Mount Nonou......... Feb. l 1915-June 30,1918 Recordsclflmralshed by | Monthly | 4.90, 6.00] 4.00| 5.80 5.50| 3.00| 7.00| 6.40| 17.50| 15.00] 6.00| 3.50| 84.6
eatham.
9 | North Wailua......... Sept. 25, 1914—-June 30,1018 K02 e ol e v sanweiis Irre%ular ........................................................................ 128.2
10 | Papuaa...... atie s WR R July 1,1915-June 30,1918 R%gordsffurmshed by y...| 8.32 8.00| 4.94| 9.26| 5.62| 4.84| 5.31; 10.57| 21.69| 22.67| 9.01| 4.22(114.45
; Grove farm
11 ngq- Manawaiopuna | Aug. 24,1910-June 30,1918 | 2:1...c.emvinienannnnns Monthly | 18.80| 13.40{ 11.40| 12.20| 14.80| 8.40| 14.40| 16.60| 41.40| 33.60( 16.20| 9.40/210.6
ivide. 4
12 | Hanapepe Valley%....| Jan. 1,1905-June 30,1918 Reﬁ:ords furénshedc by | Daily...| 10.29| 7.49( 8.02| 9.44) 7.91| 7.48| 10.41] 9.09| 23.56| 19.27| 8.22| 4.80/125.98
awanan ugar Co.
13 | Olokele mauka........ Apr. 15391 1-June 39,1918 | . 2. 100: oo w svein s ecnns Monthly | 11.85 10.20| 9.60| 12.50| 11.30| 12.74| 15.15| 17.60| 22.50| 22.30| 9.50| 4.50{159.74
14 | Waimea...... RS Jan. 1,1913-June 30,1918 R.eicor%i céurmshed by | Daily...| 1.03| .11 .40 6.35 .66| 3.94| 5.33| 2.68 2.82| 6.52 .05 .00| 29.80
as lellan, s
15| Kallhtwat. ccio.ocaises May 26,1914-June 30,1918 | 2:1. ... cccccienecacanans s (o O e A R M o) PR LT gy 2 HE | el IS K il P SR i e ol e 200. 4
16 Ha;lbalei, at elevation | June 27,1914-June 30,1918 | 8-inch 2:1............... s G ool IR le B e [T 000 MR VIR PR TP Ao ol I, Mot o el st s 178.4
625. '
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Island of Oahu.

1 | Nunanu Pali..........| Sept. 23,1910-June - SRR R U S Monthly 139.6
P 8 T R R SRR May 17,1915-June 1:1 Daily... 149.41
g T L R ISR Sept. 8,1914-June 11 . 121.35
4 | Kalihi-mauka......... Feb. 7,1917-June 2:1 159. 60
5 W_a}é.ial,{wa ‘Water Co.’s May 30, 1913-June 2:1 202. 7
intake.
6 | Hawaii Preserving Co..| Mar. 1,1913-June Records furnished by 56.64
Hawaii Preserving Co.
7 | Makaha...... ot Aug. 1,1912-June Recoigs furnished by |...do.... 96.12
eyer.

(i 1 G o SR S Oot. 80, 1915-J1me 80,1918 | A1, ol usc.mmms dinkunton i o R sl SR BETIEG COREWT I MIRNR EOTes Par A R T IS ) TS 108.2
9 Hl]lebra.nd Glen No. 2.| May 6,1916-June P2 I e L e ...| Monthly | 5.60 6.00 16. 20| 12.40| 27.20/ 31.80( 13.00| 14.20(173.4
Island of Maui.

1 | Waikamoi Gulch......| Oct. 12,1910-June Records furnished by | Daily...| 11.31] 8.46) 6.46| 25.6' 15.74| 33.86| 41.74| 65.55| 19.79| 17.59|259. 36

Maui County engineer.
2 | Puohakamoa....... ...| May 1,1911-June 30,1918 |..... d ............. ssmealeva@Ois. 1 11.15] 8.88 5.13| 22.08 14.17| 31.03] 39. 78| 62.84] 24.34| 16.69[248. 26
SU0HhdR. o o h arb el Sept. 26 1910-June 30,1918 |..... .99 2. 90) 3.19] 7.56 13.34| 11.13| 12.96| 16.78] 3.74| 1.39| 80.18
4 Puukukm upper slope.| Oct. 13 1911-June Relsords f1M1rJJ.lslll Ched by Monthly 7.0 | 16.0 15.0 | 44.0 32.0 | 54.0 | 56.0 | 72.0 | 29.0 | 45.0 |401.0
ioneer 0.
5 | Puukukui, lower slope.|..... besdos. ol 281 k0 2.6 | 4.4 9.0)|16.4 | 14.4|21.2| 6.8| 2.6)86.8
6 Honokahau Ridge..... Mar. 10 1913-June ...do....| 3.6 4.4 38.0| 6.6 10.6 | 20.6 | 29.0 | 49.0 | 13.0 | 12.8 [198.0
7 | Honokahau Gulch.....| Feb. 1 1907-June Records furnished by Daily...| 4.17 3.09 3.93| 9.27 12.76| 27.22| 44.31| 64.29| 15.17| 13.15211.75
Honolulu ranch.
8 | Mount Fke.....ccvtn.e Mar. 10,1913-June i A RO sessweel Monthly | 9.0:]:10.6 50.0 | 13.5 11.5 | 35.0 | 60.5 | 60.0 | 20.5 | 30.5 [319.5

TIVANIVYE

L9T



ey

g

i

e e




INDEX.

A
Page.

Accuracy of data and of results from compu-

tation,degreeof.................
Acre-foot, equivalent of.......
Alo Stream near Huelo, Maui

right branch of, near Huelo, Maui. ...... 150
Anahola ditch above Kaneha reservoir, near
Koalle, sl .ol oo il cee
old, near Kealia, Kauai
Anohola River, near Kealia, Kauai..... 60-61
Authorization forwork...................... 7-8
B.
Bailey, C. F., and assistants, work of........ 22
C.
Center ditch at Waikamoi near Huelo,
5 SO S eyl A 132-133
China ditch near Hanalei, Kauai. . .......... 68-70
Computation of discharge and run-off, meth-
g e e R B e e s 18-21
Cooperation by Hawaii Territory............ 9
D.
Dala, ACoUTANY Ol s o Suks s oninic e bate s 8 22
DOUSCLION Ol « suis 220 s vnmmnennapsmissnss 10-15
Definitionsofterms. ................... 3

Discharge, methods of computing
Dischargein second-feet, table for converting,

intorun-offin acre-feet.......... 17
E.
East Manoa ditch near Honolulu, Oghu..... 89-90

East MauilIrrigation Co.,acknowledgmentto. 9-10
East WailuaikiStream near Keanae, Maui.. 115-116
East WailuanuiStream near Keanae, Maui. 118-119

Eleele,Kauai, Hanapepe ditch near. ........ 43-45
Hanapepe Rivernear.........cccceeeeu.. 42-43
McBryde Sugar Co.’s pump 3A and 3B

U 75
ManuahiStream near. . .:......c.ceveacse 45-46
rice ditch near 75

Equivalents, convenient..................... 17-18

G.

Gaging stations, classes of............... 11,18-21
(1] 0 S A R e Sl 22-28

Grove Farm Plantation, acknowledgmentto 164

H.

Haika Stream near Heeia, Oahu............. 90-91

Haiku ditch at Peahi wier, near Huelo,

0 A SN A S TR e S . 148-149

Page.
Haiku-uka boundary, Maui, branches of
‘Waikamoi Stream near.......... 150
Kailua Streammnear. . ................... 150
Nailiilihaele Streams Nos.1 to 4 near.... 150
Puohakamoa Stream above.............. 150
Haipuaena Stream near Huelo, Maui. ..... 122-124
Halawa Stream near Halawa, Molokai..... 151-152
ditches taking in from, near Halawa,
Molalhd 2% s X i 153
Middle, near Huelo, Maui. . ............. 149

right branch of, near Halawa, Molokai.. 153
Halehaku Stream above Kouhikoa ditch,

near Huelo, Maui................ 150
Hamakua ditch, Lower, at main weir, near
Kukuihaele, Hawaii........... 155-156
New, at Halehaku weir, near Huelo,
Mot ol mh i Sl v T 5o o 142
at Honopou, near Huelo, Maui. ... 143-144

01d, at Honopou, near Huelo, Maui. .. 144-145
below Oanui intake, near Huelo,
317 [P MmN 149
Upper, at Puualala and reservoir No. 3
weirs, near Kukuihaele, Hawaii 156-157
Hanalei, Kauai, China ditch near.......... 68-70
Kalihiwai RIVer near.....c.cccaeececnons
KB I EN NOAD. - o0l 2ate e i m mspimisios imia
Lumahai River near..
Wadol] SErUaINeaY. . o s pusmeims sy ads
Hanalei River near Hanalei, Kauai..........
Hanamaulu ditch near Lihue, Kauai. ...
Hanapepe ditch at Koula, near Eleele, Kauai. 43-45
Hanapepe River at Koula, near Eleele, Kauai 42-43

Hauula, Oahu, Kaluanui Stream near...... 107
YWahol Stream BRar. . .- coccommesnons 107
Hawaii, gaging stationon. .. ................ 28
gaging-station recordson. ............. 153-163

Hawaii Preserving Co., acknowledgment to.. 164
Hawaiian Commercial & Sugar Co., acknowl-

L E i1 AR MR e et I e 164
Hawaiian Sugar Co., acknowledgments to. 9-10,
164
Heeia, Oahu, Haika Streamnear............ 60-91
Hillebrand Glen, Oahu, Maole Stream at.... 107
Hilo, Hawaii, Kapehu Stream near.......... 163
Wailuku River and branchesnear.. 153-154,163
Walow Streanumear .. i s oisiiote s 163
Hilo Boarding School ditch near Hilo,
510 B SR 154-155
Honawana Stream near Huelo, Maui........ 149
branch of, near Huelo, Maui........ et 1o 100
Honokahau Stream near Honokahau,Maui. 107-108
Honokawai ditch near Lahaina, Maui...... 109

Honolua Ranch, acknowledgments to. . .
169

. 9-10,164



170 INDEX.
Page. | Page.
Honolulu, Oahu, East Branch of Manoa Kaluanui Stream near Hauula, Oahu........ 107
Streany nearii .o  SanTL IR i 87-88 | Kamenehune ditch near Waimea, Kauai.. .. 40-41
East Manoa ditchnear. . ................ 89-90 | Kanaha ditch near Lihue, Kauai............
Kalthi Stream near........o..o...iiao it 75-77 | Kapaa River near Kealia, Kauai.
Manoa Stream near...................... 83-84 | Kapahi ditch near Kealia, Kauai.
Miaole ditchinears e St il ois ool ot 2ld 79-82 | Kapehu Stream near Hilo, Hawaii..........
Nuuanu Stream near........cc.c.coc.a.. 77-78 branch of, near Hilo, Hawaii............ 163
‘West Branch of Manoa Stream near..... 85-86 | Kauali, rainfall records on
Honomanu Stream near Keanae, Maui. ... 120-122 rainfall stations on.....

Honopou, Maui, New Hamakua ditch at .. 143-144

Old Hamakua ditchat................ 144-145
Honopou Stream near Huelo, Maui. 140-141
Hoolua Stream, branch of, near Huelo, Maui. 149
Hoolawaliilii Stream near Huelo, Maui. ... 137-138
Hoolawanui Stream near Huelo, Maui..... 138-140
Horsepower, equivalents of. 17-18
Huelo, Maui, Alo Stream near. .. 126-127

Alo Stream, right branch of, near. 150
Center ditchnear................... . 132-133
Haiku ditch near...... 148-149
Haipuaena Stream near . . 122-124
Halehaku Stream near........c......... 150
Honowana Streamnear................. 149

branch of, near. ... ... 149
Honopou Stream near-... .. 140-141
Hoolawaliilii Stream near - == 137-138
Hoolawanui Stream near. ............. 138-140
Hoolua Stream, branch of, near.......... 149

Kailua Stream near A

Kauhikoa ditch near .......

Kooaiea Stream near..-..cc.ceecsecsensaes
Kolea Stream, branches of, near 150
Lowrie ditch near-.... . 146-147,150
Manuel Luis ditchnear................ 131-132
Makanale Stream, branches of, near..... 150
Middle Halawa Stream near. ............ 149
Nailiilihaele Stream near .. .. 133-135
ranclvel; neart Lo Lot Sol e 2 149
New Hamakua ditchnear............. 142-144
0Old Hamakua ditch near.......... 144-145,149
Oopuola Stream near................... 150
Puohakamoa Stream near. .. ... 124126
Papaea Stream, branch of, near........ 149,150
Puohakamoa Stream, branch of, near.... 150
‘Waikamoi Stream near................ 128-129
Spreckels ditch near. - 129-130, 149
Waihee ditchnear. ............cooaa.... 150
‘Waipio Stream, branch of, near.......... 149
Huelo Stream, branch of, near Huelo, Maui.. 149
Hydrography of Hawaii, laws ccncerning.... 7-9

K.

Kauali, gaging-station records on............. 29-75
gaging stations on.......... eee 23-24
Kahana Stream near Kahana, Oahu......... 107

Kahawainui Stream, East Branch of, near
Laie, Oahtle cccecececacacnnnn.. . 98-100

Kahuku, Oahu, East Branch of Malaekahana
; OERORIR DOBT » o wiisnsvnnssossyess 100-101

Middle Branch of Malaekahana Stream
L AR R Ao v s sedl wnh 102-103
Kahuku Plantation, acknowledgment to.... 9-10

Kailua Stream near Haiku-uka boundary,
1 e R, 150
near Huelo, Maui.... .ee 135-136
Kalihi Stream near Honolulu, Oghu. een 15-T7

Kalahiwai River near Hanalei, Kauai....... 64-65

Kauai Electric Co., acknowledgments to.. 9-10,164
Kauhikoa ditch at Opana weir, near Huelo,
145-146
Kaukonahua Stream, Left Branch of North
Fork of, near Wahiawa, Oahu. 105-106
Right Branch of North Fork of, near

Wahigwa, Oahll s o6 vsevessas 103-104

South Fork of, near Wahiawa, Oahu.... 107
Kawaikoi Stream near Waimea, Kauai...... 75
Kealia, Kauai, Anahola ditch near......... 62-65

Anahola ditch, old, near-.
Anahola River near . ..
Kapaa RIVEI Mear. . co.ilccrges vunssaarn

Kapahiditchnear...occeeeaeeaeaaaaa...
Keanae, Maui, East Wailuaiki Stream near. 115-116

East Wailuanui Stream near..........

Honomanu Stream near-...

118-119

Kehena ditch near Kohala, Hawaii........
Kekaha ditch at camp No. 1, near Waimea,

Kekaha Sugar Co., acknowledgment to...... 164
Koaiea Stream near Huelo, Maui............ 150
Hear Wabmes, FamRlt w2 00l L tallioiiil 32-34
Kohala, Hawaii, Kehena ditch near-....... 158-160
Kohala ditch above Honokane Gulch, near
Kohala, Hawali...... 158
Kolea Stream, branches of, near Huelo, Maui. 150
Koloa Stream near Laie, Oahu.............. 95-96
Koolau Agricultural Co.,acknowledgmentto. 164
Koolau ditch near Keanae, Maui........... 119-120

Kopiliula Stream, West, near Keanae, Maui 114-115

Kouala Stream near Lahaina, Maui.......... 149
Koula, Kauai, rice ditch at.................. 75
Hanapepe diteh gt . 0t Tt e 43-45

- Hanapepe River at..
Manuahi Stream at:....ccoeeeemaaaa... 45-46

Kukuihaele, Hawaii, Lower Hamakua ditch

o e Bty r Sl Bl e e 155-156

Upper Hamakua ditch near 156-157

Kuna ditch near Hanalei, Kauai............. 70-71
L.

Lahaina, Maui, Honokawai ditch near....... 109
Lahainaluna Stream near.............. 110-111
Ionals BIroam NOar. oo .2occcifassnncan 149

Lahainaluna Stream above pipe-line intake

near Lahaina, Maui........... 110-111

Laie, Oahu, East Branch of Kahawainui

Stream near. -... 98-100
XKoloa Stream near.. ... 95-96
Wailele Stream near..... sessennsrnancass 9108



INDEX. 7 8
Page. Page
Laie Plantation, acknowledgment to........ 9-10 | Olokele Stream near Makaweli, Kauai....... 75
Laws of Hawaii concerning hydrography.... 7-9 | Olowalu, Maui, Ukumehame Stream near.. 113-114
Lihue, Kauai, East Branch of North Fork of Olowalu ditch near Olowalu, Maui......... 111-113
Wailua Rivernear.............. 55-56 | Olowalu Sugar Co., acknowledgment to... 9-10,164
Hanamaulu ditch near. .. .. 48-50 | Oopuola Stream near Huelo, Maui........... 150
Kanaha ditch near .. 53-55 branch of, near Huelo, Maui............. 150
North Fork of Wailua Rivernear. . 52-53 west branch of, near Huelo, Maui........ 150
South Fork of Wailua River near.. 47-48
Lihue ditch near Lihue, Kauai .. 50-51 P.
Lihue Plantation Co., acknowledgment to... 9-10 | Papaea Stream, branch of, near Huelo, Maui 149
Lowrie ditch at Opana weir, near Huelo, Personnel, record of ... co.eeumeeneaaaeannnn. 22
Maud. . oo ocens ol oot os 146-147 | Punaluu Stream at elevation 250 feet, near
near Huelo, Maui............ - 150 Punaluu, Oahu.................. 93-94
Lumahai River near Hanalei, Kauai M atelevation 539feet, near Punaluu, Oahu. 91-93
M Pioneer Mill Co., acknowledgment to..... 9-10, 164
. Puohakamoa Stream above Haiku-uka
McBryde Sugar Co.’s pump 3A and 3B ditch boundary, Maui ey
" near Eleele, Kauai............... 75 near Huelo, Maui........... . 124-126
McClellan, J., acknowledgment to 164 branch of, near Huelo, Maui............. 150
Makanale Stream, branches of, near Huelo,
Maal-eeBlis " S i 150 R.
Makaweli, Kauai, Olokele Stream near...... 75 | Rainfall, gagingof............coccioiiooao. 163-164
Makee Sugar Co., acknowledgment to......... 9-10 POBOEASOf. oo st S Rl e e S 166-165
Malaekahana Stream, East Branch of, near stations for gaging................ ... 164-163
Kahuku, Oahtl. .. ... ccveaaiin 100-101 Naralenof . o e ma e LY . 167
Middle Branch of,near Kahuku, Oahu. 102-103 | Riceditch at Koula, near Eleele, Kauai. o 40
Manoa Stream at College of Hawaii, near Run-off, methods of computing.............. 18-21
Honolulu, Oahu........ceoo..... 83-84 | Run-off in acre-feet, table for converting dis-
East Branch of, near Honolulu, Oahu.... 87-88 chargein second-feetinto........ 17
‘West Branch of, near Honolulu, Oahu.... 85-86 | Run-off in inches, definitionof............... 16
Man’s water, definitionof...........c.... .. 17
Manuahi Stream at Koula, near Eleele, i
§0€0 T e E R e 45-46 | Sanborn, W. F., acknowledgment to......... 164
Manuel Luis ditch at Puohakamoa Gulch, Second-foot definitionof..................... 16
near Huelo, Maui.............. 131-132 eduivalentsof. . ... o.oiatafaanis esghte 17
Maole ditch, makai station, near Honolulu, per square mile, definitionof............. 16
(6511 s e S gl 1 AL el Beniion ohampesol. ..o bl dava B s teddei 19-20
mauka station, near Honolulu, Oahu. Spreckels ditch above Puohakamoa Stream,
Maole Stream at Hillebrand Glen, Oahu.. near Hitelo, Mamt .. Lo 05 .0l 149

Maui, gaging-station records on
gaging stationson................
raindallTecordsOn. .. fuvsioarivos

o LIS S T s TS e 164

Measurements of stream flow, methods of tak-

s S S Al S T 10-15

Measures, English, metric equivalents of.... . 17

Meyer, F., acknowledgmentto..............

Miner’s inch, definition of . . ............ .

Mohihi Stream near Waimea, Kauai

Molokai, gaging stationon............
gaging-station recordson..............

N.

Naalehu, Hawaii, Waiohinu Springs near.. 160-162

Nailiilihaele Stream near Huelo, Maui..... 133-135
branch of, near Huelo, Maui............. 149
Nos. 1 to 4, near Haiku-uka boundary,

0,00 P i B, o o ST A 150

Nuuanu Stream below reservoir No. 2 waste-

way, near Honolulu, Oahu...... 77-78
0.

Oahu, gaging-station recordson............ 75-107
Eaging StatlonS 0N . . c. . cu.castanesinnaves 24-26
rainfall records on. . Sl
rainfall stations OD.eceveceeccanennenss. 165

below Kaaiea Gulch, near Huelo, Maui. 129-130

Stewart, James E., and assistants, work of. .. 22

Stream flow, methods of measuring.......... 10-15
T,

Tables, explanationof....... Rein el 21-22

ot Ao lonSOL .. SU. fri it il e e 15-17
U.

Ukumehame Stream near Olowalu, Maui.. 113-114
U. 8. Army Constructing Quartermaster De-
partment, acknowledgments t09-10,164

M
Velocity-area method of measuring stream-
BN ra o e S e s e B S 11-15
w.

Wahiawa, Oahu, Left Branch of North Fork
of Kaukonahua Stream near. . 105-106

Right Branch of North Fork of Kaukona-
hua Streamnear. ..........-... 103-104
South Fork of Kaukonahua Stream near. 107
‘Wahiawa Water Co., acknowledgment to.... 9-10
Wahoi Stream near Hauula, Oahu........... 107
Waiahulu Stream near Waimea, Kauai..... 31-32
Waiakoali Stream near Waimea, Kauai...... 76



172 INDEX.
Page. Page.
Waialae River at elevation 800 feet, near Waimea, Kauai, Kamenehune ditch near.... 40-41
Waimea, Kaual..........oiooacen 34-35 Kawaikoi Streamnear................... 75
Waiheeditchabove Lowrieditch, near Huelo, Kekaha ditch near
Moo siehend e 5 0 )y i I 150 Koaie Stream near-....
Waihee Stream near Waihee, Maui 149 Mohihi Stream near. ...........
Waikamoi, Maui, center ditch at........... 132-133 Waiahulu Stream near.......... --. 31-32
Waikamoi Stream, branches of, near Haiku- Waiakoali Stream near.................. 75
uka boundary, Maui............. 150 Waialae Rivernear...................... 34-35
near Huelo, Maui........oeeeuenenn.... 128-129 | Waimea ditch near Waimea, Kauai......... 38-40
Wailele Stream near Laie, Oahu............. 97-98 | Waimea River near Waimes, Kauai......... i)
Wailua River, East Branch of North Fork of, Waimea Sugar Co., acknowledgment fo. ....... 9-10
near Lihue, Kauai............... Waiohinu Iipnlnlg]s, I;nakeg station, nea.lr61 -
i : aalehu, Hawaii.............. -
DL RS I:lhue, Kauz_n mauka station, x;ear Naalehu, Hawaii.. 160-161
South Fork of, near Lihue, Kauai........ Waioli Stream near Hanalei, Kauai.......... 73-74
Wailuaiki  Stream, West, near. Keanae, Waiou Stream near Hilo, Hawaii............ 163
Mati..ooeeeieel 117-118 | wajipio Stream, branch of, near Huelo, Maui. 149
Wailuanui Stream, West, near Keanae,Maui. 149 | Water power,formula forcalculating. ... . .... 18
Wailuku River near Hilo, Hawaii..... 153-154,163 | Weirs, USe0f. .. cu.mumneeeeeennneerannnnnaans 11
branches of, near Hilo, Hawaii........... 163 | Work, divisionof............. et o MR 22
Wailuku Sugar Co., acknowledgments to 9-10,164 T ARt R S A I L IR L S L 10

ADDITIONAL COPIES

OF THIS PUBLICATION MAY BE PROCURED FROM
THE SUPERINTENDENT OF DOCUMENTS

GOVERNMENT PR!

INTING OFFICE

‘WASHINGTON, D. C.

AT
15 CENTS P

v

ER COPY



		Superintendent of Documents
	2024-10-16T08:34:09-0400
	Government Publishing Office, Washington, DC 20401
	Government Publishing Office
	Government Publishing Office attests that this document has not been altered since it was disseminated by Government Publishing Office




