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SURFACE WATER SUPPLY OF HAWAII,
JULY 1, 1913, TO JUNE 30, 1915.

By G. K. LARRISON.

AUTHORITY FOR INVESTIGATIONS.

This volume contains results of measurements of the flow of cer-
tain streams and ditches and records of rainfall and evaporation in
the Territory of Hawaii for the biennial period ending June 30, 1915.
The investigations leading to the report were made by the United
States Geological Survey in cooperation with the Territory of Hawaii,
under the general sanction of the organic law of the Survey (Stat. L.,
vol. 20, p. 394), which contains the following paragraph:

Provided, That this offieer [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.

On April 4, 1913, the governor of the Territory of Hawaii approved
the following acts providing (act 56) for the creation and maintenance
of a division of hydrography under the board of agriculture and
forestry and (act 57) appropriating the revenues from water licenses
for the use of the board of commissioners of agriculture and forestry
toward forest protection and hydrographic surveying.

Section 1 of act 56 reads:

The board of agriculture and forestry is hereby authorized to create and 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.
7



8 SURFACE WATER SUPPLY OF HAWAII, 1913—1915.

Section 2 provides that this act shall take effect on 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 commissioners of agri-
culture and forestry, acting with the approval of the governor, equally between the
divigion 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 on July 1, 1913.

COOPERATION.
TERRITORY OF HAWAII.

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

The principal features of this agreement are:

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

2. All notes, maps, and data gathered during the progress of the
work are at all times open to inspection by the representative of the
Territory, and if they are not entirely satisfactory the agreement can
be terminated.

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

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

All records, unless otherwise stated, have been collected and pub-
lished under this cooperative agreement with the Territory of Hawaii,
which has borne from 60 to 80 per cent of the cost thereof.

1 The United States Geological Survey also cooperated with the Territory of Hawaii in mapping several
islands. The whole of the islands of Kauaiand Oahu and a part of the island of Hawaii have been mapped.
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Until June 30, 1913, the Territory of Hawaii was represented in the
cooperation by the board of conservation; thereafter the Territory was
represented by the board of commissioners of agriculture and forestry.

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.

This cooperation has been of the following classes:

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, as furnishing trans-
portation, subsistence, equipment.

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

Cooperation of class 4, in which responsibility for the accuracy of
the records has not rested with the Survey, has been acknowledged
in the descriptions of the various.stations. Cooperation of the other
- classes is hereby gratefully acknowledged as follows: The Hawaiian
Sugar Co., Mr. Charles Rice, Makee Sugar Co., Kauai Electric Co.,
Waimea Sugar Co., and Lihue Plantation Co. for records on Kauai; the
United States Army Constructing Quartermaster Department, the
Wahiawa Water Co., Kahuku Plantation, Laie Plantation, Koolau
Agricultural Co., Waiahole Water ®Co., Kaneohe Ranch Co., and
Maunawili ranch for records on Qahu; Wailuku Sugar Co., Pioneer
Mill Co., Olowalu Sugar Co., and Honolua ranch for records on
Maui.

SCOPE OF WORK.

The investigations of stream and ditch flow in 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 appro-
priations would allow. It is essential that records of stream flow
should be kept during a period long enough to determine within
reasonable limits the range of flow from the maximum to the mini-
mum, The length of such a period manifestly varies for different
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
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with especial force to stream-measurement work in Hawaii, It has
been found, however, that it is possible to obtain records which are
sufficiently accurate, although many of those presented in this report
are for periods too short to admit of 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
determined. 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 point in the stream remain the same
the discharge will be approximately the same for any given gage
height.

The determination of a discharge is termed a discharge measure-
ment, and 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
the 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 coefficients 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 requirements
imposed by the experimenter who derived the coefficients. If the
crest of the weir is sharp and clean and sufficiently above the bottom
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of the leading channel, and the end contractions are complete and
velocity of approach is wanting or negligibly small, and if the head
on crest is measured at a distance back of the overfall of at least the
weir crest length, the Francis formula will give good results. On
the other hand, if these essential conditions are not complied with,
especially if velocity of approach is considerable and the contrac-
tions are imperfect, the Francis formula will not give accurate results.
This is particularly true if the weir is improperly constructed and
water leaks around and under it, as so frequently happens in practice.

Observations made on various types of weirs in Hawaii show that
of the weirs in use in the Territory not all 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 with-
out investigation of their accuracy.

VELOCITY-AREA METHOD.

The velocity-area method of measurement consists of determining
the mean or average velocity of the water past a given cross section.
The area of the cross section at right angles to the direction of flow
is determined by soundings spaced to develop the contour of the
stream bed. The depths are recorded and also their distances from
some arbitrarily chosen 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 depths and
velocities are not large, a graduated rod may be used to advantage;
on large streams, which must be measured from bridges or cables, a
lead weight and sounding line must be used. The weights are of
different sizes—6%, 10, or 15 pounds—according to the swiftness of
the current, and are torpedo shaped, so as to offer as little resistance
as possible to the moving water.

On streams with beds which 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 depth for any stage can
be found by adding the gage height at that stage to the depth 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. Kor convenience, the
velocities are usually observed in the same verticals at which sound-
ings are made. On some streams fairly good measurements of veloci-
ties may be made by means of subsurface floats. This method is
applicable, however, only to channels of uniform cross-section area
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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 new type of 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
determined for each meter by drawing it through still water for a
given distance at different speeds and noting the number of revolu-
tions 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 interval. The ratio of revolutions per
second 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 principal 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 assump-
tion that the vertical velocity curve is a common parabola with hori-
zontal axis, the mean of velocities at 0.22 and 0.79 depth will give
(closely; the mean velocity in the vertical. Actual observations
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

1 Further information regarding the float method is given in Water-Supply Paper 95 and in textbooks
on stream flow.
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much as 1 per cent from the result obtained by the vertical velocity-
curve method. It is very extensively used in the regular practice of
the United States Geological Survey.

In the single-point method the meter is held 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 lies 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 measure-
ments 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 unity under some conditions 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 surtace, 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 subsurface velocity to
mean velocity has been found to be in general from about 0.85 to
0.95, depending on the stage, velocity, and conditions in the channel.
The higher the stage the larger the coefficient. This method is espe-
cially adapted for measurements of floods or of streams in which the
velocity is so great that the meter can not be kept in the correct
position for 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. In using the Price meter
great care should be taken that the vertical movement of the meter
is not rapid enough to vitiate the accuracy of the resulting determina-
tion of velocity.

In practical work on rough streams, such as exist in Hawaii, the
meter should be held at 0.6 depth for depths of 1 foot or less. For
greater depths 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.
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The discharge of each section is then the product of the area multiplied
by the mean velocity, and the total discharge of the stream results
trom summing up the discharge of the individual sections. In prac-
tice the work is tabuiated in such a way as to render the computation
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 bowlders 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, according to the means provided for making the observations
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
stage except by wading. Such stations are usually on ditches or
wide, shallow streams, which do not fluctuate greatly in flow. Fre-
quently, 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. Distances are marked
off on the cable itself or on a small auxiliary cuable 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 in a vertical or inclined
position, but graduated vertically into tenths, half-tenths, or hun-
dredths of feet. The gage is securely fastened to rocks or trees to
prevent displacement 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
read and record the height 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

1 For a discussion of methods of computing the discharge of a stream see Engineering News, June 25,
1908.
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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 gen-
erally been found necessary to use water-stage recorders. Theseinstru-
ments are of various types, some requiring weekly visits and others
operating for a month without attention.

The essential features of water-stage recorders are 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.
Those used by the United States Geological Survey in Hawaii are
designed for ranges up to as high as 36 feet, but so far those having
a 20-foot range have been found to be sufficient for any 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
day,” “miner’s inches,”” and ‘“‘run-off in second-feet per square
mile,” and (2) those which represent the actual quantity of water, ag
“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
equivalents.

“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. TItis commonly used by miners and irrigators throughout the
West, and is defined by statutes 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.

60398°—wsPp 430—17—2
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““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 con-
nection with the measurement of water is the “million gallons.”
This is used with two meanings—(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 generally used in connection with pumping and
irrigation. In the latter sense ‘“million gallons” as an absolute
quantity is used in the measurement of storage capacities of
reservoirs.

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

“Man’s water” is an irrigator’s term also in common use in Hawaii.
It 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.

-off (acre-feet).
Discharee Run-off (acre-feet)
(second-~
foot). 1day 28days. | 29days. | 30days. | 31days.
1 1.983 55.54 57.52 59. 50 61.49
2 3,967 111 115.0 119.0 123.0
3 5.950 166, 6 172.6 178.5 184.5
1 7.934 299.1 230.1 238.0 246.0
5 9.017 277.7 287.6 297.5 307.4
6 11,90 3332 345.1 357.0 368.9
7 13.88 388.8 02,6 416.5 430.4
3 15.87 4.3 460, 2 £76.0 1.9
9 17.85 499.8 517.7 535.5 553.4

Note,.—For part of 2 month multiply run-of for one day by number of days.
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1,000,000 United States gallons per day equals 1.55 second-feet.

1,000,000 United States gallons equal 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 0.03719 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.

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.
Sec.-ft. X{all in feet

11

wheel realizing 80 per cent of theoretical power.

To calculate water power quickly: =net horsepower on water

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, records of
gage-readings and 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 appli-
cations the tables of monthly discharge and run-off are computed.

Rating curves are drawn and studied with special reference to the
class of channels which they represent. The discharge measure-
ments for all classes of stations, when plotted with gage heights in
feet as ordinates and discharges in million gallons per day as abscissas,
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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: (¢) That the discharge is a func-
tion of and increases gradually with the stage; (b) that the discharge
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 negligible, except that the
rating, as stated in the footnote of 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 deposit of sediment and loose 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. If the control is suffi-
ciently high and close to the gage to prevent cut and fill at the gag-
ing 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
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 streams flowing through rough,
mountainous country. 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 stations where the stream bed is of a shifting char-
acter, 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. On some streams 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
based mainly on measurements of the current year, the engineer
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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 relatively con-
stant condition of flow occurs at medium and low stages, all meas-
urements 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. The parallelism of rating curves is the
fundamental law of all ratings and estimates at stations with semi-
permanent and shifting channels. It is not absolutely true, but,
with few exceptions, answers all the practical requirements of esti-
mates 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 chan-
nel 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
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 discharge, area, and velocity for any gage height.

In practice, however, such ideal conditions rarely exist.

(b) If 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
occur. 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—a wide departure
from the law of parallelism of rating curves may result. In com-
plicated changes of section the corresponding changes in velocity
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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 probable results.

Slight changes at low or medium stages 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
considered good for stations of this class.

Class 4 comprises stations on streams with 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 there is a different rating curve
for every day of the year and that this rating is parallel to the stand-
ard 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
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
altogether under special conditions. Personal judgment and a
knowledge of the conditions involved can alone dictate the course
to pursue in such cases.

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 records are
filled in, so far as feasible, by means of comparison with records for
adjacent streams. The attempt is made to complete 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 regular current-meter gaging station are given in general
the following data: Description of station, list of discharge measure-
ments, table of daily discharge, and table of monthly and yearly dis-
charge and run-off in acre-feet and million gallons.

All rates of flow are expressed as million gallons per day.
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In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions that may affect the constancy of the relation of
gage height to discharge, covering such points as shifting channels
and backwater; information regarding diversions which decrease
the total flow at the measuring section, the utilization of the water,
the maximum and minimum stages and discharges, and the accuracy
and reliability of the records.

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
on which the mean gage height was highest. As the gage height is
the mean for the day, it does not indicate correctly the stage at which
the water surface was at crest height and the corresponding dis-
charge was consequently larger than given in the maximum column.
Likewise in the column headed “Minimum”’ the quantity given is the
mean flow for the day on which 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 origin of the Hawaiian Islands, there is such
wide diversity in the character and porosity of the rocks in various
drainage basins, that no general relation between rainfall and run-
off (of any value) can be determined. For this reason information
concerning area of drainage basins has been omitted in the descrip-
tions of the stations.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

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

The statement of accuracy in the station description is based on
the probable accuracy of the rating curve, the reliability of the gage
height record, the range of the fluctuation in stage, and knowledge
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of local conditions. Estimates rated as ‘‘good,” ‘‘fair,” ‘“‘poor,” or
‘“approximate,” are considered accurate within probable errors of 5,
10, 15, and 20 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 presented in this volume were collected and prepared for
publication under the direction of G. K. Larrison, district engineer,
Honolulu, by C. T. Bailey, J. C. Dort, E. O. Christiansen, W. V.
Hardy, R. C. Rice, Howard Kimble, H. A. R. Austin, D. E. Horner,
G. R. White, E. E. Goo, R. M. S. Goo, and John Kaheaku.

GAGING STATIONS MAINTAINED IN HAWAIL

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 date refers to 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, 1915,

KAUAI ISLAND.

Waimea River near Waimea, 1910-
Poomau River:
Kawaikoi Stream near Waimea, 1909;-
Waiakoali Stream near Waimea, 1909-1912.
Mohihi Stream near Waimea, 1909-1912.
Waialae River near Waimea, 1910-
Kekaha ditch at Camp No. 1, near Waimea, 1910~
Kekaha ditch at flume No. 3, near Waimea, 1910-1912.
Kekaha ditch at siphon, near Waimea, 1910-1912.
Kekaha ditch at tunnel No. 12, near Waimea, 1910-1914.
Waimea ditch near Waimea, 1911-1913.
Kamenehune ditch near Waimea, 1911-
Makaweli River near Waimea, 1911-
Halekua Stream near Waimea, 1912-13.
Olokele River:
Olokele ditch at tunnel No. 12, near Makaweli, 1904
Olokele ditch at weir near Makaweli, 1912—
Poowaiomahaihai ditch near Waimea, 1911-1913.
Hanapepe River above Hanapepe Falls, near Eleele, 1911-12.
Hanapepe River at Koula, near Eleele, 1910
Hiloa ditch near Eleele, 1911
East Branch Hanapepe River below Hanapepe Falls, near Eleele, 1911-12.
Hanapepe ditch at Hanapepe Falls, near Eleele, 1911-
Hanapepe ditch at Koula, near Eleele, 1910-
Hanapepe ditch at weir, near Hanapepe, 1910
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Huleia River near Lihue, 1912—
Hanamaulu River at Kapaia, near Lihue, 1911-
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 650 feet elevation, near Lihue, 1914—
~.  Kanaha ditch near Lihue, 1910~
East Branch of North Fork of Wailua River, near Lihue, 1912-
Uhau Tole Stream at 750 feet elevation, near Lihue, 1912.
Keahua Stream at 750 feet elevation, near Lihue, 1912.
Kawi Stream at 750 feet elevation, near Lihue, 1912.
Konohiki Stream at Makakualele weir (mauka), near Kapaa, 1911-1913.
Kaehulua Stream at Kuhinoa (mule stable) weir, near Kapaa, 1911-1913.
South Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-12.
North Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-1913.
Kapaa River near Kealia, 1910~
Akulikuli Spring near Kealia, 1911-1913.
Kapahi ditch at Kapahi, near Kealia, 1909—
Tunnel ditch at Kapahi, near Kapaa, 1909-1911.
Kapaa ditch at Kapahi, near Kapaa, 1909-191L.
Pipe ditch at Kapahi, near Kapaa, 1909-1911.
Kealia Stream:
Kaneha ditch near Kealia, 1909-1913.
‘Anahola River at 1,140 feet elevation, 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.
Kalihiwail River near Hanalei, 1914—
Kalihiwai River near Kilauea, 1912-1914.
Hanalei River at 625 feet elevation, near Hanalei, 1914-
Hanalei River near Hanalei, 1911-
China ditch near Hanalei, 1911~
Kuna ditch near Hanalei, 1912-1913.
Lumahai River near Hanalei, 1914~
Lumahai River near Wainiha, 1912.
Waioli Stream near Hanalei, 1914—
Wainiha River near Hanalei, 1914-
Wainiha River, East Channel, near Wainiha, 1912—
Wainiha River, West Channel, near Wainiha, 1911-
Wainiha canal at intake, near Wainiha, 1910-1912.
Wainiha canal at tunnel No. 18, near Wainiha, 1911.
Wainiha canal at tailrace, near Wainiha, 1911.

OAHU ISLAND.

Kalihi Stream near Honolulu, 1913-

Nuuanu Stream at Luakaha weir in upper Nuuanu Valley, near Honolulu, 1903,
1910-1913.

Nuuanu Stream below Reservoir No. 2 wasteway, near Honolulu, 1913-
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Nuuanu Stream at Kuakini Street, near Honolulu, 1911-1912.
Lulumaha ditch at upper Nuuanu Reservoir, near Honolulu, 1911-1913.
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-
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-
Kailua Stream near Kailua, 1912~
Wong Leong’s ditch near Kailua, 1912-
Makawao Stream near Kailua, 1912~
Makawao Spring near Kailua, 1914.
Kaimi Stream near Kailua, 1912—
Main Spring near Kailua, 1914.
Kamakalepo Stream near Kailua, 1912—
Pohakea Stream near Kailua, 1912-14."
Kahanaiki Stream in Kailua Valley, near Kailua, 1912.
Kahanaiki Stream near Kailua, 1914—
South Branch Kahanaiki Stream near Kailua, 1913-
North Branch Kahanaiki Stream near Kailua, 1913-
Kahanaiki ditch in Kailua Valley, near Kailua, 1912-13.
Kaneohe Stream near Kaneohe, 1914—
Young Mau ditch near Kaneohe, 1914
Ahlo ditch near Kaneohe, 1914-
Hooleinaiwa Stream near Kaneohe, 1914~
Piho Stream near Kaneohe, 1914
Kuou Stream near Kaneohe, 1914—
Kuou ditch near Kaneohe, 1914—
Luluku Stream near Kaneohe, 1914—
North Luluku ditch near Kaneohe, 1914~
Kawa Stream near Kaneohe, 1914~
Heeia Stream:
‘Wing Wo Tai ditch near Heeia, 1914—
Hop Tuck ditch near Heeia, 1914-
Lee ditch near Heeia, 1914
Haiku Stream near Heeia, 1914—
Reservoir ditch near Heeia, 1914—
Waipio ditch near Heeia, 1914~
Tolekaa Stream near Heeia, 1914—
Waiahole Stream below powerhouse near Waiahole, 1975-
Waiahole Stream near Waiahole, 1911-
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.
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Kahana Stream near Kahana, 1914
East Branch Kahana Stream near Kahana, 1914~
Punaluu Stream at 539 feet elevation, near Punaluu, 1915-
Punaluu Stream at 250 feet elevation, near Punaluu, 1914~
Punaluu Stream near Hauula, 1906-7.
Kaluanui Stream near Hauula, 1906—
Kaipapau Stream near Hauula, 1906-7.
Koloa Stream near Laie, 1914—
Wailele Stream near Laie, 1914
East Branch of Kahawainui Stream near Laie, 1914~
East Branch of Malackahana Stream near Kahuku, 1914-
Middle Branch of Malaekahana Stream near Kahuku, 1914-
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~
South Fork of Kaukonahua Stream above U. 8. Army Reservoir, near Wahiawa,
1911, 1913~
South Fork of Kaukonahua Stream below U. 8. Army Reservoir, near Wahiawa,
1914~
U. 8. Army ditch at Reservoir, near Wahiawa, 1914~
Wahiawa Reservoir ditch near Wahiawa, 1910-11.

MAUI ISLAND.

West Maui.

Iao Stream near Wailuku, 1910~

Maniania ditch near Wailuku, 1909-1913.
Waiehu Stream:

South Waiehu Stream near Wailuku, 1910-

South Waiehu ditch near Wailuku, 1912-
North Waiehu Stream near Wailuku, 1912—
North Waiehu ditch near Wailuku, 1910-11.
Waihee Stream near Waihee, 1910-1912, 1913

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-

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

Honokawai ditch near Lahaina, 1912-

Kahoma Stream near Lahaina, 1911-12, 1913-

Kahoma Stream at weir No. 1, near Lahaina, 1901.
Kahoma Stream at weir No. 2, near Lahaina, 1901.
Kahoma development tunnel near Lahaina, 1911
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Lahainaluna Stream near Lahaina, 1911-
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-
Kauaula Stream at weir No. 3, near Lahaina, 1901.
Kauaula ditch near Lahaina, 1911-
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-
Olowalu Stream near Olowalu, 1913.
Olowalu ditch near Olowalu, 1911~
Ukumehame Stream pear Olowalu, 1911-12, 1913—
‘Waikapu Stream near Waikapu, 1910-
Palolo (Everett) ditch near Waikapu, 1910-
South Side Waikapu ditch near Waikapu, 1910-

East Maui.
Koolau ditch region:
Hanawi Stream near Nahiku, 1914—
West: Branch of Kopiliula Stream near Keanae, 1914-
East Wajluaiki Stream near Keanae, 1913-
West Wailuaiki Stream near Keanae, 1914—
East Wailuanui Stream near Keanae, 1914
‘West Wailuanui Stream near Keanae, 1913-
Koolau ditch near Keanae, 1910-1912.
Koolau ditch at Alo division weir, near Huelo, 1908-1911.
Spreckels 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-.
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 at station No. 7, near Huelo, 1911-12.
Spreckels ditch at station No. 8, near Huelo, 1911-1913.
Center ditch region:
Center ditch near Huelo, 1910-1912.
Hamakua ditch region:
Nailiilihaele Stream near Huelo, 1910-1912; 1913-
Kailua Stream near Huelo, 1910-1912; 1918~
Oanui Stream near Huelo, 1910-11; 1913-
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.
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Opans ditch near Huelo, 1910-1912.

New Hamakua ditch at Nailiilihacle we.r, 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.

Old Hamakua 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~

HAWAII ISLAND.
Hilo group:
81 stations at 2,700 feet elevation, in forest back of Hilo, 1911-1913,
Wailuku River near Hilo, 1911-1913.
Honolii River at Kaiwiki, near Hilo, 1911-1913.
Honolii ditch at Kaiwiki, near Hilo, 1911.
Kawainui River at Kawainui, near Pepeekeo, 1911-~12,
4 stations at Piihonua, near Hilo, 1912,
Hamakua group:
Waipio River below Koiawe, near Waipio, 1911-12.
Waipio River below Waima, near Waipio, 1911-12.
Waipio River at 360 feet elevation, near Waipio, 1901-2.
New Hamakua ditch at Waima Stream, near Waipio, 1912.
New Hamakua ditch at main weir, near Kukiuhaele, 1910-
Hamakua ditch at main weir, at Puualala, Waimea, 1913.
Kawainui Branch of Waipio River, near Waipio, 1911-12,
Kawainui Stream at 2,120 feet elevation, near Waipio, 1901-2.
Kawainui Stream at 1,435 feet elevation, near Waipio, 1901-2.
Kawainui Stream at 775 feet elevation, near Waipio, 1901-2.
Branch No. 3 of Kawainui Stream at 1,700 feet elevation, near Waipio,
1901-2.
Branch No. 2 of Kawainui Stream at 1,405 feet elevation, near Waipio,
1901-2.
Branch No. 1 of Kawainui Stream at 1,380 feet elevation, near Waipio,
1901-2.
Alakahi Stream at 1,200 feet elevation, near Waipio, 1901-2.
Alakahi Stream at 730 feet elevation, near Waipio, 1901-2. .
Koiawe Stream at 1,120 feet elevation, near Waipio, 1901-2.
Koiawe Stream at 610 feet elevation, near Waipio, 1901-2.
Waima Stream at 790 feet elevation, near Waipio, 1901-2,
Waima Stream at 385 feet elevation, near Waipio, 1901-2,
Kohala group:
Honokane Stream:
East Branch of Honokane Stream at 1,300 feet elevation, near Honokane, 1901.
East Branch of Honokane Stream at 770 feet elevation, near Honokane, 1901.
West Branch of Honokane Stream at 1,370 feet elevation,nearHonokane, 1901.
West Branch of Honokane Stream at 775 feet elevation, near Honokane, 1901.
Kohala ditch near Kohala, 1901-1913.
Kehana ditch at Honokane Mauka, near North Kohala, 1912-13,
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GAGING=-STATION RECORDS.
ISLAND OF KAUAI

WAIMEA RIVER NEAR WAIMEA, KAUAIL

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

REcorRDS AVAILABLE.—July 9, 1910, to June 30, 1915.

GaGeE.—Vertical and inclined staff installed October 5, 1911; read twice daily; July

*9, 1910, to October 4, 1911, staff gage about a mile downstream.

DiscaARGE 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 is sandy. Control composed of sand,
gravel, and boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 14.5
feet November 12 to 13, 1913; (discharge, computed from extension of rating curve,
approximately 6,460 million gallons per day or 10,000 second-feet); channel
practically dry at times.

Diversions.—Large number of diversions above station.

RecuraTioNn.—By diversions.

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

Accuracy.—Estimates July 1 to November 13, 1913, and September 27, 1914, to June
30, 1915, based on well-defined rating curves; fair for all but very low stages, which
are approximate. On account of uncertainty as to date of the change in control
and stage discharge relation, the estimates November 14, 1913, to September 26,
1914, are poor.

Discharge measurements of Waimea River near Waimea, Kauai, during the years ending
June 30, 1914 and 1915.

Discharge.
b hGgl et
Date. Made by— eig’ 1
Y (feet). | Second- | Miltion
feet, | Baboms
per day.
1914—June 16 .| J. C. Dort. .. ooot et 3.93 a(,8 0.5
Oct. 6...1 D. E. Horner 5.99 253 164
19156—May 14..{ W. V., Hardy... 3.96 .8, .55
June 15 .|... .. do........ 4,19 8.4 5.4
19.} D. E. Horner. 7.26 844 545
19 .|..... do........ 6.34 399 258
20 .| W.V, Hardy... 5.21 83 53
21 .| D. E. Horner 4,67 36 24

d a Estimated.
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Discharge, in million gallons per day, of Waimea River near Waimec, Kauai, for the years
ending June 80, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.1

Date. July. | Aug. | 8ept. | Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June.
1913-14. i

1.0] 241 0.4] 183 0.5 0.5 122 93 80 80 15
.9 25 .4| 159 .5 .50 122 86 69 69 13

L7l 18 .4 118 .5 .50 122 80 64 64 9.5

.6l 13 42 4.3 Sl11 114 74 46 64 8.0

1.1 49 39 2.6 .50 215 | 114 L5 33 54 6.5

1.0 2.1 37 1.8 .5 130 | 107 1.5 26 46 5.0

Lil 10| 1.2l 1.4 .5 240 1.5 1.0 26 42 4.0

.9 . 812,160 1.4 . 5[1,180 1.5 .5 23 36 2.2

4 .9 6| 207 1.4 .51 215 .5 .5 23 33 1.5

.4 1.0 .6 179 1.2 .50 114 .5 .5 19 28 1.0

I . ) .50 171 4.3 39 | 107 .5 Bl15 26 N

0 1.0 .5l 50 |6,4c0 | 215 | 100 .5 .5l 13 23 .5

4,3 W5 48 6,460 | 130 93 N LB 11 21 .5

1.4 .6 45 15,870 | 122 36 b .5 9.5 21 .5

11 .6l 42 15,670 | 114 80 93 .5l 8.0 19 .5

1.9 .6| 34 [5,570 | 114 74 74 L5 6.5 17 .8

12 .6 30 | 21 2.2 74 69 |1,240 3.0 15 .5

71 9.0 .60 27 | 168 2.2¢ 64 64 | 168 2.2 13 .5

4 1.4 2.3 26 | 158 2.2] 59 59 | 130 1.5 11 N

1.0 2.1 25 | 158 15 b4 54 | 122 L5 9.5 .5

6| 10 .8l 23 | 158 1.5 1.5/ 39 | 100 1.0 240 .5

.1 1.0 1.8 349 | 148 L5 10 39 39 5 T4 .5

4 L9 1.4 846 28 1.0 W5 36 13 | 855 42 .5

8 1.0 12| 206 26 1.0 5 36 1 | 179 36 .5

7 2.1 1] 179 23 1.0 5 83 8.0 158 30 .5

L4 L2 1] 167 23 1.0 5 33 6.5| 139 28 .5

1.4 1.0 414 49 21 .5 215 30 4.0 122 26 .5

13 L0/ 107 47 19 L5 148 | 100 [2,040 | 114 23 .5

L1 122 | 102 44 .50 139 168 | 107 23 .5

1.2| 40 19 2.3 .5 .5 130 158 | 100 21 .5

L1 112 ... 2.1]eaenns W5l 130 .. [+ S 19 |.eeeeen

0.5 0.5 5.0 228 74 | 107 80 2.2 10 15 100 1.0

1.0 .50 3.0 191 64 17 74 2.2 1.0 10 59 1.0
1.0, 510 8.0 154 19 2,560 50 °f 220 1.0 1.0/ 50 59

.5 .50 3.0] 117 11 1,080 33 2.2 1.0 10 33 8.0
.50 168 15 80 1.5 215 23 26 1.0 1.0 28 39
.51 39 | 265 | 139 1.5 265 17 86 1.0 74 17 11

. o.5 13 15 64 21 | 139 15 59 1.0 28 9.5 5.0

cou8 13 13 | 114 1.5 86 13 21 1.0 3.0 50 50

11 15 11 13 2.2] 100 8.0/ 40, 1.0 15 40 5.0

23 13 9.5 23 1.5 215 6.5\ 2.2 1o 1.5 3.0 4.0

33 1.5 11 13 1.5 107 5.0 17 1.0 15 2.2 3.0

33 1.5 340 19 4.0 T4 9.51 252 1.0l 15 15 3.0

30 1.0[ 69 9.5 40/ 59 6.5 93 1.0/ 1.0 40 3.0

28 .5 69 0| 13 50 5.0[ 202 Lo L0 Lo 22

26 1.0, 64 4.0 50 33 4.0 9.5 1o "1o0 1.0 L5
64 1.5 64 3.0 5.0 30 3.0{ 114 1.0 228 1.0{ 202
46 1.5 . 1.5/ 15 28 3.0/ 139 1.0 130 1.0] 280
39 1.0] 148 3.0l L5 19 3.0 46 1.0 46 1.0{ 190
36 5 15 1.5 1.0/ 228 3.0 21 .51 9.5 1.5] 158
33 .50 5.0 L5 4.0 325 2.2 9.5 .5 42 1.5) 64
30 G5 L5l L5 1.5 295 2.2| 130 .5 107 1.5 15

28 46 51 L5 1.5 139 4.0/ 86 1.0] 168 1.5 80

28 | 168 50 Lol 1.5 80 4.0 36 1.5 285 1.5 5.0

39 | 168 5l L5 T4 69 2.2 13 1.5 442 1.5/ 5.0

46 33 5| 1.5/ 46 | 190 2.2 4.0] 4.0 640 1.5 6.5

33 3.013,510 1.5 17 | 130 2.2 2.2 1.5 880 10| 50

36 3.0/ "2 1.5 168 74 2.2 1.5 1.5 114 1.0 3.0

33 1.5 215 1.5 107 | 512 2,20 L5 15 107 1.0 3.0

.5 b4 | 855 1.5 93 | 265 2. 2‘ ....... 1.5 93 1.0 3.0

46 64 | 265 1.5 130 86 1.5 ..., 1.0 74 1.9 3.0

46 46 [oeen... 64 ...... 69 L5...... . 1.0 1.0

NotE.—Discharge determined as follows: July 1 to Nov. 13, 1913, from well-defined curve based on
measurements made in 1912, no measurements having been made in 1913; Nov. 14, 1913, to June 30, 1915,
from curve poorly defined to Sept. 26, 1914, and well geﬁned thereafter., Discharge for low-water periods,
Nov. 29 to Dec, 10, Dec. 27, 1913, to Jan. 3, 1914, Jan. 23-26, Feb. 9-14, Mar. 8-16, Apr. 22, June 11 to July 1,
July 4-8, July 29, Aug. 1-4, 14, 19-21, Sept, 17, 22-25, Oct. 1-4, 1914, and Mar. 19-21, 1915, estimated as ap-
1xtJroximm;ely 0.5 million gallons per éay 0.8 second-foot) from measurement made June 18, 1914, Either

he ohserver’s low-water readings were in arror or the gage height of zero flow on the rating curve for this
period should be at about 3.0 feet. No discharge July 17, 1913. Discharge tabulated for Nev, 14 to Dec.
31,1913, supersedes that published in Water Supply Paper 373, p. 27, )



30 SURFACE WATER SUPPLY OF HAWAII, 1913—1915,

Monthly discharge of Waimea River near Waimea, Kauat, for the years ending June 30,

1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. Second- | Mrijijon Acre-
feot allons. feet.
Maximum. | Minimum.| Mean. | (mean). | & . .
1913-14.
JULY eeeeia e 743 0.0 75.7 117 2,350 7,200
August. ... 122 .6 10.9 16.9 336 1,040
September. 414 .5 33.6 52.0 1,010 3,090
October..... 2,160 .4 164 254 5,080 15, 600
6,450 .5 | 1,060 1,640 31,700 97,600
215 .5 24.4 37.7 757 2,320
1,180 .5 118 183 3,660 11,200
122 .5 52.4 811 1,470 4,500
2,040 .5 150 232 4,640 14,300
355 .5 58.5 905 1,760 53,900
240 9.5 40.4 62.5 1,250 3,840
15 .5 2.52 3.90 76 232
6, 460 0 148 229 54,100 215, 000
64 .5 24.9 38.5 772 2,370
168 .5 27.3 42.2 847 ‘2,600
3,510 L5 190 294 5,690 17,500
2 L5 40.7 63 1,260 3,870
68 1.0 30.7 47.5 922 2,830
2, 560 17 247 382 7,650 23,500
80 L5 12.6 19.5 390 1,200
252 1.5 49.4 76. 4 1,380 4,240
4.0 .5 115 1.78 36 109
880 L0 116 179 3,500 10, 700
100 1.0 11.3 17.5 351 ,080
280 .0 36.7 56. 8 1,100 3,380
3,510 .5 65.5 | 101 23,900 73,400

KAWAIKOI STREAM NEAR WAIMEA, KAUAL

Location.—Eight miles northeast of Knudsen's mountain house and about 27 miles
by horse trail north of Waimea.

RECORDS AVAILABLE.—April

13, 1909, to June 30, 1915.

GacE.—Barrett & Lawrence water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND coNTROL.—Ome channel at all stages; straight for 100 feet above and
below station; banks high and wooded. Control composed of rock ledge and

large boulders; shifting.

N

ExTREMES OF DISCHARGE.—Maximum stage recorded during biennial period, 7.7
feet at 4 p. m. September 26, 1914 (discharge, computed from extension of rating
curve, approximately 650 million gallons per day, or 1,000 second-feet); minimum
stage recorded, 1.55 feet October 3 to 6, 1913 (discharge, 2.6 million gallons per

day, or 4.0 second-feet.)

Diversions.—None above station.

RecuraTion.—None.

Uriizarion.—Irrigation of sugar cane, rice, and taro; power development and

domestic supply.

Accuracy.—Estimates July 1, 1918, to August 30, 1914, good for stages below 20
million gallons per day. All other estimates for the biennial period only fair
owing to instability of control and lack of sufficient discharge measurements to

define good rating curves.

Discharge measurements of Kawatkot Stream near Waimea, Kauat, during the years ending

June 30, 1914 and 1915.

Date.

1914—May 30 | D. Horner. .
Sept. 3 |J.C. Dort......

D. E. Horner..

1915—Apr. W. V. Hardy..
14 | D. E. Horner..

G Discharge.

age -

Made by— l(lflggt Second- gg‘llllgg

eet). feet. per day.

..................................... 2.68 50 33
2.12 20 13
2.17 17 11
2.65 61 39
2.46 36 23
2.00 12 7.9
1.01 8.3 5.4
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Discharge, in million gallons per day, ())f Kawaikot Stream near Waimea, Kauai, for the
years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.]

Date. July. [ Aug. [ Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June.
1913-14.
9.0 581 22 5.2 2.9 17 3.8 12 50 53 16
9.0 5.21 16 4.5| 45 13 5 8.0 29 126 16
8.4 5.2 10 2.9 36 20 7.1 17 56 10
4.5 5.2 2.6 10 52 6.2 31 29 9.0
4.5 5.2 2.6 7281 N1 24 87 19 24
4.5 5.2 2.6 58] 82 26 38 29 17
7.1 5.2 48 34 16 21 31 10
13 5.2| 53 17 32 10 17 31 9.0
13 4.5| 12 16 20 21 14 38 19
9.0 7.8 4.5 8.4 11 4 |..... 10 14 31 16
8.4 5.8 4.5 7.8 52 12 |feeeaals 12 19 9.0
12 5.8 6.5 77 11 11 14 8.0
14 5.8 4.5 | 4 10 10 12 9.0
25 9.0 4.5| 14 9.7 9.0} 10 10
19 6.5 4.5 9.7 9.7 |. 9.0 53 8.0
63 5.2 3.9 43 9.71. 9.0 34 7.1
9.7| 17 4.5 3.2 70 9.0 10 44 7.1
8.4 12 19 3.2 | 53 9.0 9.0 22 29 12
71| 11 3.2 123 8.4 1. 8.0 73 17 26
5.8 6.5 3.2| 48 7.81. 7.1 76 21 41
5.2 7.1 3.2 20 7.1 6.2 41 17 24
9.7 4.5 9.0 3.2 59 7.1 6.2 53 16 50
8.4 4.5 5.2 4.2 1 98 7.1 5.4 73 11 14
9.0 | 18 2.9 7.8 111 6.5 |. 5.4 62 21 10
0 12 3.9 12 65 6.5 |. 4.5 24 34 14
9.0 12 3.2 7.8 28 5.8|. 4.5 11 76 18 59
7.8 12 2.9 7.1, 20 5.2 |. 36 10 90 29 19
5.8 8.4 3.2 4.5| 16 5.2 53 84 21 26 14
5.81 14 3.2 3.2 18 5.8 26 12 16 11
5.8 13 2.6 2.9 23 5.8 . 19 11 19 10
5.8 23 ....... 2.9 ....... (A U 16 |....... 24 f......
9.0 30 5.9
80| 27 4.2
10 37 3.5
14 51 3.5
42 70 36
18 34 57 70
14 17 48 23
17 14 76 11
34 15 34 27
22 9.0 25 9.5
12 8.0 21 . 5.9 |.
L0 11 54 18 . 5.0
.0 80| 15 16 12 63 19 5.0
.0 8.0 12 13 9.5( 60 9.5 5.0 8.0 |.......
.0 711 23 14 11 42 5.9 84 8.0 |.......
.0 8.0 9.0 18 8.0| 66 50| 84 8.0 (.......
.0 8.0 14 18 8.0 57 5.0| 29 7.0 |.cenans
6.2] 51 14 7.0 23 42| 25 7.0 | ecnnns
6.21 12 13 59 17 4.2 42 7.0 .......
.0 6.2 9.0 13 59 51 4.2 34 5.9 |.......
.0 8.0 70| 12 19 421 9% 5.9 .......
.2 | 47 6.0| 12 11 8.0 | 66 59 ...
80 6.0, 12 5.9 8.0 88 59 f..cocn.
41 118 10 59 19 199 50 .......
16 97 10 5.0 9.5 | 117 5.0 (.......
12 19 222 10 5.0 5.9 159 5.0 |.......
9.0 | 14 32 17 4.2 96 5.0 |.......
11 29 51 21 7.0 4.2 34 4.2 (..... H
62 29 60 25 5.9 3.5 |eenennn 4.2 .......
21 53 45 63 5.0 3.5 |aoaaas 4.2 ).......
21 19 |....... 51 b (R DURPON B A 4.2 (.ceanns

Nore.,—Discharge determined from rating curves agplicable as follows: July 1, 1913, to Aug. 30, 1914, well
defined below 20 million gallons per dag, fairly well defined between 20 and 120 million gallons per da; (31
and 186 second-feet); Aug.31 to t. 26, 1914,and Sept. 27 to Dec. 19, 1914, })oorly defined; Dec.20,1914,t0
June 30, 1915, fairly well defined below 40 million gallons per day (62 second-feet).” No gage records for days
for which discharge is not given.

60398°—wsp 430—17—3
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Monthly discharge of Kawaikoi Stream near Waimea, Kauai, for the years ending June
30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. Second- Million Acre-
: Toet gallons, feet
Maximum. | Minimum. | Mean. | (mean). - .
1913-14.
JOIF o eeeeeaeee e 74 5.8 14.3 22.1 43 1,360
August.... et emeseicaecaaan 63 4.5 12.2 18.9 378 1,160
September. .........ceeeiii.l 22 2.6 6.80 10.5 204 626
October. .. el 53 2.6 7.91 12.2 245 753
NOVOILDOT o« e eeeemeeaemaaaannannn 123 2.9 39.9 61.7 1,200 3,870
December. . o eceaeniaaeee i 82 5.2 16.8 26.0 520 1.600
January 1-9........ooeiiiiiiiiaii. 154 3.8 70.8 110 637 1,960
Yebruary 12-28_ .. . ..o.ociiiiioo.. 53 4.5 12.4 19.2 212 647
March 1-14, 22-31. . 84 6.2 16.0 2%.8 383 1,180
April.. 90 9.0 34.1 52.8 1,020 3,140
ay.. 126 10 29.8 46.1 925 2,840
June. .. eeeeenemeeeeeaaaaan 59 7.1 16.9 26.1 508 1,560
1914-15
July . e 62 6.2 18.7 28.9 581 1,780
August 1, 5-31.. .- 80 6.2 20.5 317 575 1,760
September. 222 6.0 35.0 54.2 1,050 3,220
{\)Ictobeli).e 76 10 28.1 43.5 871 2,670
[E142 ¢ 1175 AN PO PPN PRI FOR N RN DS
December 11-3 112 14 42.6 65.9 895 2,750
anuary...... 21 5.0 9.92 15.3 308
February 1-20 80 5.0 34.2 52.9 684 2,100
March 13-31. .o iemiiiiiaeca . 19 3.5 7.58 1.7 144 442
ﬁpril 1-28. e 199 3.5 48.8 75.5 1,370 4,190
Ay 14-31. e 8.0 4.2 5.85 9,05 1 323
June 1-10. . ceevmveiiiii i 74 4.2 21.6 33.4 216 663

WAIALAE RIVER NEAR WAIMEA, KAUAL

LocatioN.—Three miles northeast of F. Gay’s mountain house and about 20 miles
northeast of Waimea by horse trail.

RECORDS AVAILABLE.—August 1, 1910, to June 30, 1915.

GagE.—Barrett & Lawrence water-stage recorder.

DIscHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—Omne channel at all stages; straight for 50 feet above and
below station; right bank slopes gently; left bank steep and high. Control com-
posed of boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.6
feet at 11.30 p. m. September 26, 1914 (discharge, computed from extension of
rating curve, approximately 300 million gallons per day, or 464 second-feet);
minimum stage recorded, 0.75 foot March and April, 1915 (discharge 1.4 million
gallons per day, or 2.2 second-feet).

Diversions.—None above station.

REecuLATION.—None.

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

Accuracy.—Estimates July 1 to November 13, 1913, fair. Estimates November 14,
1913, to September 26, 1914, poor on account of lack of sufficient discharge meas-
urements to properly define a rating curve. Rating curve for September 27,
1914, to June 30, 1915, well defined below 40 million gallons per day; estiraates
below that limit are good; estimates above 40 million gallons per day, fair.

Discharge measurements of Waialae River near Waimea, Kauai, during the years ending
June 30, 1914 and 1915.

[Made by D. E. Horner.]

Discharge. Discharge.
Date, hGagi?t Mill D hG?‘ et Milli

ate. eig . illion ate. eig _ on

(feet). S‘}‘ég]tld gallons (feet). Sefzég?d gallons

: per day. . per day.
1914—June 4....... 1.01 10 6.5 || 1915—Apr. 5........ 0.82 3.0 1.9
Oct.8........ 1.54 38 24 May 20....... .93 3.8 2.5
June 15. 1.09 8.9 6.0
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Discharge, in million gallons per day, of Waialae River near Waimea, Kauai, for the
years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.)

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
16 451 19 3.6 4.9] 23 14 12 8 10 10 12
32 4.1 26 3.4 5.2 18 14 10 Gex 6 26 11
28 3.9 20 2.8 19 18 10 10 4 2 18 11
25 3.9 8.4 2.8 717 20 10 10 4 2 10 10
32 3.6 7.1 2.8 6.4 | 28 40 12 4 2 10 28

6. 20 3.7 7.1 2.8 64| M4 20 12 5 5 8 31
T 16 4.1 7.1 3.7 9.0 20 16 14 5 2 6 12
- P 16 4.5 6.5 68 10 18 72 14 4 2 8 31
[ 11 4.7 4.7 17 26 14 87 12 4 2 40 16
1000t 7.1 4.7 4.7 7.1 17 14 28 10 4 2 14 18
5.9 4.7 3.9 6.5 70 14 14 12 4 2 8 8
5.2 4.7 3.7 59| 79 14 10 12 3 2 6 6
5.2 6.5 3.7| 87 81 14 28 10 3 2 6 6
9.0 9.7 3.7| 23 28 12 16 10 3 2 6 6
8.4 11 3.7 17 26 10 18 8 2 2 6 6
6.4| 16 3.7 13 28 10 23 12 34 2 6 6
547 11 3.7 9.7 28 10 23 6 18 2 6 6
52| 10 3.7 9.0 23 12 14 6 6 4 6 6
5.4 6.5 3.7 17 61 12 34 5 4 2 6 18
5.4 5.2 3.7 12 58 12 18 4 4 3 10 16
5.9 4.4 3.7| 10 23 12 12 5 4 5 10 16
4.9 4.7 3.6 | 11 28 12 10 5 4 3 26 40
4,7 4.7 3.6 20 54 10 10 5 4 37 8 26
4.7 4.3 3.4 15 54 10 8 5 4 10 6 18
4.7 4.5 3.21 19 54 12 8 5 4 12 26 18
7 4.3 2.8| 14 40 12 8 6 3 4 16 14
.7 4.1 2.6 18 18 12 34 5 2 16 15 28
701 3.9 9.0 23 12 8 28 16 15 12
T M 3.6 8.4 47 12 4 |....... 10 4 14 10
L7 12 3.6 7.1] 61 12 ) P2 4 3 14 10

%% 1 S PR, 5.2 cccenns 14 10 |....... 2 feeeea.. 13 |eeee-n.

6 10 46 4.7 2.4 2.4 1.4} 15 2.4

6 6 24 4.7 2.4 2.4 1.4 3.5 2.4

5 14 24 4.6 2.4 2.4 1.4 3.0 3.5

5 6 36 4.5 2.4 2.0 1.4 2.4 4.5

50 10 22 4.5 2.4 2.0 1.6 2.4 3.5

31 58 17 4.5 2.4 2.0 1.6 2.4 4.5

14 23 22 5.5 2.4 1.6 1.4 2.5 4.5

14 18 24 . . 5.5 2.4 1.6 1.4 2.5 4.5

10 18 22 .. . 5.5 2.4 1.6 1.6 2.6 3.5

18 15 3.0 27 5.5 2.4 1.6 1.4 2.6 3.5

6 26 10 3.0| 15 4.5 2.4 1.6 1.4 2.6 3.5

8 79 10 3.0} 10 4.5 20 1.6 1.4 2.7 3.5

6 40 10 2.4 8.4 4.5 12 1.6 1.4 2.7 3.5

5 31 10 5.5 7.0 4.5| 20 1.6 1.4 2.7 3.5

5 54 10 4.5 7.0 3.5 7.0 1.6 2.4 2.8 5.5
5 20 8.4 2.4 7.0 3.5 3.5 1.6 7.0 2.8 39
5 16 8.4 2.4 5.5 3.5 4.5 1.6 2.4 2.9 39
5 26 8.4 2.4 5.5 3.5 3.5 1.4 2.4 2.9 46
5 20 8.4 2.4 5.4 3.5 2.4 1.4 3.0 3.0 50
5 16 8.4 2.4 5.4 3.0 3.0 1.4 3.0 3.0 17

5 16 8.4 2.4 5.3 3.0 15 1.4 3.0 3.0 7.0

16 16 8.4 2.4 5.3 3.0 12 1.4 8.4 3.5 5.5

44 16 8.4 2.4 5.2 3.0 7.0 1.4 10 3.0 3.5

26 72 8.4 8.4 5.2 3.0 4.5 1.4 24 3.0 3.5

6 124 8.4 4.5 5.1 2.4 3.5 1.4 39 3.0 3.0

18 151 8.4 3.5 5.0 2.4 3.0 1.4 71 3.0 3.0

6 87 8.4 30 5.0 2.4 2.4] 1.4} 53 3.5 2.4

6 30 8.4 22 4.9 2.4 2.4 1.4 7.0 3.5 2.4

14 36 8.4 12 4.9 2.4 1.4 22 3.5 2.4

26 46 8.4 27 4.9 2.4 . 1.4 5.5 2.4 24

- J PRI FURIN 4.8 2.4 L4j....... 2.4 ......

NotE.—Discharge determined from rating curves a})plicable as follows: July 1 to Nov. 13, 1913, fairly well
defined below 40 million gallons per day (62 second-feet): Nov. 14, 1913, to t. 26, 1914, poorly defined;
Sept. 27, 1914, to June 30, 1915, well defined below 40 million gallons per day (62 second-feet). Discharge
interpolated May 27 to June 3, Dec. 19, 1911, to Jan. 3, 1915, and May 6 fo 19, 1915.

Discharge tabulated Nov. 14 to Dec. 31,1913, supersedes that published in Water-Supply Paper 373, p. 30.
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Monthly discharge of Watalae River near Waimea, Kauai, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
ot | e | e
» lons. eet.
Maximum. | Minimum. | Meen. | (mean):
1913-14.

32 4.5 10.2 15.8 318 970

4 3.6 7.93| 123, 246 754

2% 2.6 6.06 9.38 182 558

68 2.8 12.9 20.0 401 1,230

81 49| 33.2 51.4 995 3,060

44 10 15.1 23.4 467 1,440

87 8 21.2 32.8 658 2,020

14 4 8.75 13.5 215 752

34 2 6.39 9.89 198 608

37 2 5.60 8.66 168 516

40 6 12.2 18.9 379 1,160

40 6 15.2 23.5 456 1,400

87 2 2.9 20.0 4,710 14,500

28 4 9.19 14.2 285 874

50 5 13.3 2.6 413 1,270

151 6 36.8 5.9 1,100 3,390

46 8.4 14 3 22.1 4 1,320

30 2.4 7.05 10.9 148 454

27 3.5 7.64 11.8 633

5.5 2.4 3.77 5.83 117 359

20 2.4 5.43 8.40 152 467

2.4 1.4 1.63 2.52 50 155

71 1.4 9.44 14.6 869

15 2.4 3.25 5.03 101 309

50 2.4 9.41 14.6 282 866

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

LocaTtioN.—700 feet below intake, about 8 miles north of Waimea.

RECORDS AVAILABLE.—November 8, 1907, to June 30, 1915.

GAGE.—Vertical staff; read once daily.

DiscHARGE MEASUREMENTS.—Made by an 8-foot sharp-crested weir. Computations
made by weir formula have been checked by current-meter measurements.

CHANNEL AND coNTROL.—Ditch is cut in clay and gravel; channel straight for 20
feet above weir. Pool at weir is narrow and there is some velocity of approach.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 294
inches April, 1910 (discharge, 66 million gallons per day, or 102 second-feet);
ditch occasionally dry.

Diversions.—Diverts part of flow of Waimea River.

RecurATION.—By head gates.

UriLizaTioN.—Irrigation of sugar cane.

Accuracy.—There is some velocity of approach at weir, but results of measurements
by current meter agree very closely with those obtained by weir formula. Esti-
mates for low and medium stages good, but as gage was read only once daily
estimates for high stages may be in error owing to fluctuation of stage.

CoorerATION.—Gage-height record copied from records of Kekaha Sugar Co.
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Discharge, in million gallons per day, of Kekaha ditch at camp No. 1, near Waimea,
Kauai, for the years ending June 30, 1908, 1909, 1910, 1913, 1914, and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.)

Date. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
28
28
28
28
28
28
28
28
28
28
28
28
28
27
27
27
27
27
27
43
37
32
37
43
43
37
37
34
32
32

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1908-9.

.............. 32 40 32 27 24 34 |....... 43 37 27 |-..... 30
2 32 43 32 24 30 24 37 37 32 |....... 30
[ S, 32 43 42 27 24 27 13 37 37 32 |.c..... 28
[ SN 30 43 32 27 24 26 33 37 37 17 ... 28
[ T 37 43 30 {....... 24 26 31 37 37 32 27 31
[ S 37 43 28 |....... 24 24 28 37 37 32 46 30
) T 32 43 28 43 23 36 27 13 37 34 46 30
- SR 32 43 27 32 24 32 26 34 37 37 46 35
Qi 30 32 24 32 23 28 46 34 37 37 46 31
0. ... 30 34 24 43 24 52 43 32 32 37 46 30
) S 27 32 24 43 49 44 6 31 32 37 42 43
2.l 27 30 24 43 52 17 30 13 37 37 40
13 26 43 24 49 27 40 17 13 13 37 37 40
Mool 26 43 24 42 24 30 9 24 |....... 37 37 40
15, il 26 43 33 32 23 27 37 37 | 37 37 36
16 .ol 49 30 23 24 32 32 ..., 37 37 36
17, L 49 30 23 24 6 32 |..ee... 34 40 38
18 ... 40 28 26 31 6 27 {ooel.l 36 36 37
19 . 32 27 23 38 15 27 |eeenn. 36 36 44
P | 32 30 23 52 27 27 teeenonn 34 37 49
-1 R 37 20 32 40 22 52 32 27 |aeennan 34 37 52
22 .. 32 27 32 34 21 52 32 27 13 32 36 52
2 e 40 24 32 32 21 40 32 32 13 32 36 55
4. .. 30 27 32 27 21 43 36 32 13 32 32 49
25 32 24 40 32 23 52 37 32 27 32 32 55
b SO 32 43 36 38 23 52 27 32 31 43
-/ 30 24 30 52 22 52 27 34 32 36
- J 321, ..... 30 52 36 52 27 34 31 44
b 32 ..., 27 52 55 52 27 46 38 49
30.. .t 30 32 27 37 52 52 27 49 32 43
3l....... eeenen 31 27 ....o. 31 h...... 49 270, 31 ...,
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Discharge, in million gallons per day, of Kekaha ditch at camp No. 1, near Waimea,
Kauai, for the years ending June 30, 1908, 1909, 1910, 1913, 1914, and 1915—Con.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
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Discharge, in million gallons }W day, of Kekaha ditch at camp No. 1, near Waimea,
Kauai, for the years ending June 30, 1908, 1909, 1910, 1913, 1914, and 1915—Con.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. [ Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14. .

22 27 24 30 24 58 49 55
22 40 24 30 24 54 46 55 55
23 58 24 40 36 39 46 55 55
22 54 24 52 50 36 46 55 55
22 44 28 52 52 36 46 55 55
23 37 32 52 50 58 46 55 55
38 48 34 52 48 58 49 55 56
56 54 37 52 44 52 52 55
58 54 37 52 43 50 54 31 58
49 58 40 52 41 54 55 40 58
50 58 42 52 40 40 54 43 57
40 58 44 52 38 34 50 43 50
45 58 46 52 43 34 49 49 46
58 54 43 52 49 36 48 49 48
34 58 42 52 48 39 46 50 46
28 58 40 52 52 43 44 54 44
27 58 38 52 52 37 49 55 38
29 58 37 52 52 37 55 55 38
33 58 36 37 48 37 55 55 54
27 58 34 24 42 37 55 55 58
26 58 33 24 37 37 55 55 58
48 58 32 52 36 37 55 55 58
50 58 35 52 24 37 55 55 58
37 58 33 52 24 42 55 55 58
37 58 32 52 24 43 55 55 58
37 58 32 52 28 43 56 55 58
37 58 32 37 33 43 55 55 58
35 58 31 24 58 18 55 55 58
32 58 30 24 f...... 13 55 55 55
28 1....... 30 24 1 ..... 18 55 55 45
24 ..., 30 24 fo...... 37 |eeunan. [:1: 75 PSP
13 58 58 24 44 40 42 58 28
18 58 58 24 38 38 30 58 27
24 56 33 37 36 34 28 58 27
24 46 [....... 37 36 33 26 58 42
24 40 |....... 48 37 34 40 58 58
24 48 13 58 49 35 58 58 56
24 58 13 57 58 35 58 56 46
24 44 13 55 58 34 43 51 58
24 36 13 55 50 34 50 45 56
31 34 24 54 50 35 43 46 40
44 32 37 55 50 34 33 52 32
50 32 37 58 48 33 30 56 30
46 50 37 56 55 38 30 49 30
47 58 37 56 58 42 28 46 31
43 58 37 55 58 36 507 - 41 52
41 54 37 55 58 32 58 37 58
46 38 37 52 58 31 58 37 58
48 36 37 49 58 29 58 37 58
42 34 37 48 58 28 58 34 58
43 34 37 46 58 28 58 34 58
44 33 37 54 58 28 58 33 58
38 31 37 58 58 36 58 32 48
36 29 37 50 58 42 58 32 43
34 42 34 44 58 47 58 32 54
34 58 32 40 51 54 58 31 54
33 58 37 36 58 30 40
31 58 37 33 58 30 40
54 58 37 30 58 37
38 58 37 28 58 29 37
47 58 37 27 58 28 36
58 |....... 31 27 |eeunn.. 30 [caannns

Note,—Discharge computed by Francis’s formula: Q=3.33LH§ where L=8 feet; current meter
measurements made during 1910 to 1913 show a close agreement Witﬁ this formula. Discharge for peried
July 1, 1910, to Dec. 31, 1911, was published in Water-Supply Paper 318, p. 61; that for Jan. 1 to June 30,
1912, was pu‘blished in WatepSup 1y Paper 336, p. 41. No water in ditch Aug. 16-20, 28, 29, Oct. 5, 6, 1908;
Mar. 5 to 11, May 13 to 17, 1910; Nov. 30, 1913; Sept. 26-30; Dec. 4 and 5, 1914. No Tecord for periods for
which discharge is not given, except as noted above.
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Monthly discharge of Kekaha ditch at camp No. 1, near Waimea, Kauai, for the years
ending June 80, 1908, 1909, 1910, 1913, 1914, and 1915,

Discharge. Total run-off.
Month. Million gallons per day. N
Sefce(gzd Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. "
1907-8.
November 8-9, 11-16, 18, 20-30. .. 55 37 48.0 74.3 959 2,950
December 2-7, 9-21, 23-24, 26-

) . 43 13 36.7 56.8 953 2,930
January 1-4, 6-11, 13-18, 20-25, 43 13 37.3 57.7 1,010 3,090
February 1, 3-8, 10-15, 17-22, 24 48 13 28.6 4.3 658 2,020
March 2-7, 9-11 37 13 3L.7 49.0 285 876
April 7-30 37 5 22.5 34.8 540 1,660

32 5 22.8 35.3 708 2,170
43 27 3.1 48.1 933 2,860
55 5 31.8 49.2 6,040 18,600
43 26 31.0 48.0 961 2,950
43 20 35.2 54.5 846 2,590
49 24 31.6 48.9 948 2,910
52 27 35.8 55.4 1,040 3,190
55 21 27.3 42.2 818 2,510
52 24 39.5 61.1 1,220 3,760
46 6 29.4 45.5 2 2,710
43 13 3L.5 48.7 882 2,710
37 13 28.3 43.8 651 2,000
49 17 34.5 53.4 1,040 3,180
46 27 37.1 57.4 1,000 3,070
55 28 39.5 61.1 1,180 3,
55 6 33.4 51.7 11, 500 35,200
1909-10.
July 1-4, 6-14, 17-31. .. 56 32 50.6 78.3 1,420 4,350 -
August 1-13, 156-31 60 31 42.5 65.8 1, 280 3,910
September 1-30......... 60 27 39.3 60.8 1,180 3,620
October 1-12, 14-28, 30-31 60 22 38.7 59.9 1,120 3,440
50 21 30.9 47.8 928 2,840
50 17 34.6 53.5 1,040 3,190
40 17 3.5 48.7 978 3, 000
40 39 40.0 61.9 1,120 3,440
65 33 47.8 74.0 1,150 3,520
66 34 58.3 90.2 1,750 5,370
65 33 50.6 78.3 1,320 4,040
61 40 58.0 89.7 1,740 5,340
The period (346 days)......... 66 17 43.4 67.1 15, 000 46, 100
1912-13.
58 23 33.7 52.1 1,040 3,210
58 22 38.7 59.9 1,200 3,680
58 19 31.8 49.2 | 955 2,930
61 19 36.7 56.8 1,140 3,490
65 24 41.6 64.4 1, 250 3,830
60 34 50.1 77.b 1, 550 4,770
60 27 45.5 70.4 1,410 4,330
60 27 44.1 68.2 1,230 3,790
60 24 38.5 5.6 1,190 3,660
60 33 3.7 83.1 1,610 4,940
60 31 45.1 69.8 1,400 4,290
58 30 46.5 71.9 1,400 4,280
65 19 42.1 65.1 15,400 47,200
58 30 4.6 69.0 1,380 4,240
60 22 39.1 60.5 1,210 3,720
60 22 29.3 45.3 878 2,700
58 2 35.4 54.8 1,100 3,370
58 27 54.2 £0.9 1,570 4,280
46 24 34.1 52.8 1,060 3,240
52 24 43.8 67.8 1,360 4,170
58 24 40.7 63.0 1,140 3, 500
58 13 39.9 61.7 1,240 3,800
55 44 AL5 79.7 1,540 4,740
55 31 52.4 8L.1 1,620 4,990
58 38 "~ 53.4 82.6 1,600 4,920
60 13 43.1 66.7 15,700 48, 200
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Monthly discharge of Kekaha Stream at camp No. 1, near Waimea, Kauai, for the years
ending June 30, 1908, 1909, 1910, 1913, 1914, and 1915—Continued.

Discharge. Total run-off.
Month. Million gallons per day.
' o | e |
gallons. oet.
Maximum. | Minimum. | Mean. | (T¢2n)-
1914-15.
60 32 50.3 77.8 1,560 4,790
60 29 50.1 77.5 1,550 4,770
60 37 53.8 83.2 1,340 4,130
58 13 36.4 56.3 1,130 3,460
58 2| 6.2 715 1390 4250
3 13] 31| 28 98| 3030
58 24 48.2 74.6 1,490 4, 590
58 36 50.9 78.8 1,420 4,370
54 27 .5 53.4 1,070 3,280
58 26 48.6 75.2 1,460 4,470
58 28 42.1 65.1 1,310 4,010
58 27 45.0 69.6 1,350 4,140
60 13 4.9 69.5 16,100 49,300

KEKAHA DITCH AT TUNNEL NO. 12, NEAR WAIMEA, KAUAL

LocarioN.—A quarter of a mile below mouth of tunnel No. 12 and 2 miles north of
Waimea.

RECORDS AVAILABLE.—April 7, 1908, to November 30, 1914.

Gage.—Vertical staff, read once daily.

DiscHArGE MEASUREMENTS.—There is a 6-foot sharp-crested weir at this station, but
current meter has been used to determine discharge as conditions at the weir
are not very good. |

CHANNEL AND CONTROL.—Pool at weir. 1

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 34 inches
August 17, 1909 (discharge, 56 million gallons per day, or 87 second-feet); ditch
occasionally dry.

Diversions.—Diverts part of flow from Waimea River.

RecurAaTioNs.—By head gates.

UriLizarion.—Irrigatipn of sugar cane.

Accuracy.—Rating curve well defined; estimates for low and medium. stages are
good; estimates for higher stages are probably somewhat in error owing to
fluctuation in stage not shown by the gage readings.

CoopreraTION.—Gage-height records copied from records of Kekaha Sugar Co.

Discharge, in million gallons per day, of Kekaha ditch at tunnel No. 12, near Watmea,
Kauat, for the years ending June 30, 1908, 1909, 1910, 1913, 1914, and 1915.

[T'o convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Apr. | May. | June. Date. Apr. | May. | June. Date. Apr. | May. | June.

30 7 21 26 28 30
30 [ PO 21 26 24 28 30
30 - 17 22 24 30 28 30
28 22 21 24 30 8 36
28 22 24 24 26 36
28 30- 24 24 26 34
30 22 8 24 26 26 34
30 22 24 26 26 28 32
28 22 24 26 23 26 28
26 22 26 36 26 28 26
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Discharge, in million gallons per day, of Kekaha ditch at tunnel No. 12, near Waimea,
Kauai, for the years ending June 30, 1908, 1909, 1910, 1913, 1914, and 1915—Con.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
26 26 26 16 22 26 |....... 40 34 24
25 32 31 15 22 24 14 34 36 24
23 34 28 10 22 22 28 32 36 24
2 36 28 11 20 22 26 32 36 23
30 34| - 20 4....... 20 21 2 32 36 26
28 37 b 2 20 19 22 32 36 34 36 23
26 36 b P 20 25 22 [oeeen-n 34 42 36 23
24 36 22 28 20 21 22 30 32 38 38 26
23 30 22 28 20 23 24 28 36 40 38 23
23 30 22 24 20 38 34 28 32 40 36 23
22 28 20 34 38 38 |....... 26 32 40 38 32
22 23 20 34 30 40 12 26 18 40 32 30
22 28 20 36 23 32 18 b 2 I 36 32 32
22 26 20 30 22 26 7 30 f....... 36 34 28
22 24 26 26 21 23 36 32 ....... 34 32 26
34 23 20 22 30 34 32 28
38 23 20 21 f...... 34 32 30
30 23 21 20 9 34 32 32
18 22 20 28 24 36 30 30
4 32 21 38 23 34 32 38
26 23 19 44 26 b 28 RN 38 32 40
20 26 18 40 26 23 15 36 30 40
24 26 18 32 26 26 17 34 26 42
24 22 18 26 28 28 17 34 26 34
32 26 18 18 30 26 17 32 24 40
28 34 18 42 24 36
23 42 18 38 24 26
22 42 20 44 24 24
19 40 42 40 26 36
19 30 40 40 30 34
....... b Y A 36 24 |.......
24 38 34 16 30 45
30 30 34 17 30 45
2 30 34 26 32 45
26 26 34 32 30 4
34 22 26 34 32 41
26 20 24 32 23 38 37 39
22 20 23 26 27 39 37 28
24 20 20 18 23 37 39 32
24 20 18 12 19 37 41 47
34 18 17 14 19 28 41 47
26 18 17 18 25 28
....... 17 26 11 26 30
22 17 34 8 26 28
23 23 26 [ceen... 23 28 26
23 22 24 14 25 26 26
38 42 22 14 26 27 26
38 26 20 14 26 26 26
32 22 18 14 26 25 25
22 20 18 30 23 27 23
23 19 17 32 23 27 26
b1 42 38 24 38 17 32 23 27 26
22, ... 40 42 22 36 17 28 25 27 34
2. 36 42 20 24 17 32 25 27 44
24, ...oll. 32 42 20 38 17 32 25 27 42
25, 32 42 20 32 17 36 25 30 42
26, ... 40 30 23 32 17 [oaen.. 23 28 42 42 28 45
b1 44 23 22 30 16 23 22 26 37 42 28 45
28, el 42 23 24 30 16 17 22 26 41 39 26 41
29 42 28 42 (..., 16 18 P2 1 DO 47 40 26 47
30, 42 24 44 (..., 16 |....... 27 fooo... 43 34 43 4
2 ) N 40 30 L...... 30 I....... 14 30 ..., 41 [....... 45 l......
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Discharge, iw million gallons per day, of Kekaha ditch at tunnel No. 12, near Waimec,
Kauas, for the years ending June 80, 1908, 1909, 1910, 1913, 1914, and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1912-13.
25 26 45 25 41 47 |..e.... 4 34 49 46 28
21 23 45 24 26 47 36 32 34 50 46 40
21 22 46 21 22 23 46 28 30 49 50 26
21 21 43 26 20 39 46 26 30 46 44 46
21 20 31 21 20 47 36 28 28 36 36 52
[P 31 32 28 20 29 51 32 30 27 44 30 48
[, 26 23 46 20 20 50 32 32 26 32 48 44
- T 32 23 34 21 20 46 32 40 26 28 46 42
Lt 23 45 34 21 50 48 46 50 42 26 42 36
0. e 47 43 28 25 46 44 44 40 30 52 40 50
Mo 47 32 25 24 39 44 46 32 26 48 |....... 52
1200 50 39 26 23 29 40 46 51 24 50 20 49
1t 37 30 23 23 26 38 50 42 24 52 11 49
)7 T 47 41 23 23 20 34 50 34 24 52 50 49
| 1 T 45 47 22 19 20 33 48 32 23 52 46 44
6.l 39 45 22 19 43 33 49 30 23 49 50 38
17 30 30 22 19 29 33 44 30 2 50 52 32
18, i 34 23 24 44 24 32 36 42 23 52 52 30
19 28 22 22 37 45 28 32 50 28 49 49 28
b1 26 21 21 43 41 39 28 48 32 48 46 30
b B 24 20 20 45 50 47 34 49 42 50 41 30
22 . 23 30 20 50 50 50 36 46 38 48 38 30
b2 T 23 42 20 47 47 50 34 36 46 42 36 28
b SR 2 45 20 41 46 50 32 44 42 42 32 26
b 31 36 19 2 41 46 40 52 48 40 32 26
26, 23 26 19 43 31 46 38 53 46 31 30
b1 30 23 19 43 26 46 30 50 40 32 46
28 el 23 46 19 39 25 41 38 50 36 26 52
29, il 22 34 19 34 2 41 28 46 46 30 50
B30 22 45 19 26 46 32 26 46 4 28 34
1 O, 47 46 |... .. 43 |evennnn 32 49 42 [eennn. 28 |.......
1913-14. .
| P 44 23 44 20 24 [o...... 26 26 42 38 42 40
2 i 44 23 52 20 23 23 27 28 40 34 44 42
b F 48 23 48 22 49 23 27 24 36 38 44 40
4o 50 23 42 20 46 23 46 40 32 40 40 40
1 J R 49 22 28 19 46 23 46 40 32 42 42 40
[ 3 49 21 26 i8 34 32 4?2 42 36 44 42 40
Y 48 22 24 20 34 28 42 40 42 40 42 38
- JE 46 24 23 42 50 34 46 40 42 42 42 44
[ S 42 42 23 42 46 34 49 38 42 42 44 41
100 ceeaiiaat 34 40 23 42 46 34 42 36 40 42 38 42
30 28 22 35 49 36 44 36 40 42 42 42
26 24 21 40 50 42 44 34 32 42 36 42
44 44 22 30 53 40 44 34 30 42 36 40
52 44 22 44 50 40 42 38 28 40 40 40
49 46 23 32 50 38 44 36 30 38 40 40
44 46 22 26 49 36 44 40 36 38 42 40
38 40 20 23 50 34 42 38 36 38 42 34
32 49 21 23 49 34 40 36 30 36 36 34
30 38 36 24 49 32 42 38 32 42 40 34
36 28 23 26 49 32 24 36 28 44 42 48
44 24 21 26 46 30 23 36 34 42 40 46
34 23 21 34 46 32 23 36 32 44 42 44
28 22 26 46 49 30 40 34 30 46 40 42
26 23 24 30 49 30 40 21 30 46 42 42
26 44 21 34 50 30 42 21 36 46 42 44
26, 32 34 20 40 49 28 40 42 40 40
32 28 23 42 48 30 40 42 40 42
28 28 19 36 46 28 22 42 40 40
26 44 23 32 48 27 22 42 40 42
26 48 23 26 }....... 26 28 |. 42 44 40
26 -2 R R 26 26 ... 28 |....... 42 .......
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Discharge, in million gallons per day, of Kekaha ditch at tunnel No. 12, near Waimea,
Kauai, for the years ending June 30, 1908, 1909, 1910, 1913, 1914, and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. Date. July. | Aug. | Sept. | Oct. | Nov.
1914,

............ 37 46 49 f....... 48 30 26 49 38 44
2. 43 40 42 ....... 44 42 26 42 38 38
T 42 34 46 28 46 34 26 42 42 32
[ S 40 40 44 24 4 42 24 48 38 28
[ T 42 44 42 23 36 40 24 44 38
[ SR 42 48 48 26 32 32 23 42 40 32
ST 43 44 50 24 44 30 23 44 36 28
- T 44 44 46 24 40 26 49 40 38 24
L RO 44 46 44 24 34 32 49 36 32 32

100, 41 48 44 24 32 46 46 38 32 44
| § 42 46 46 30 30 44 46 30 49
1200 42 46 44 36 30 38 46 30 49
1Bl 34 40 48 40 40 38 46 44 49
) L S 32 34 49 40 42 38 46 38 52
j 1 T 34 30 50 38 48 42 46 32 49

44 46 3RL......

NoTE.—Discharge determined from a well-defined rating curve. Discharge for period July 1, 1910, to
Dec. 31, 1911, was published in Water-Supply Paper 318, p. 66; that for period Jan. 1 to June 30, 1912, was
published in Water-Supply Pa‘fer 336, p. 44.  No water in ditch Aug. 16-21, 1908; Mar. 5-11 and May 13-17,
1910; Nov. 30, 1911; Mar. 29 and Sept. 26 to Oct. 2, 1914. No gage record for periods for which discharge is
not given except as noted above.

Monthly discharge of Kekaha ditch at tunnel No. 12, near Waimea, Kauar, for the years
ending June 30, 1908, 1909, 1910, 1913, 1914, and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- Million | Acre-
gallons. feet.
Maximam. | Minimum. | Mean, | (W€20).
. 1908.
April 7-30. ... .o 30 7 19.6 30.3 450 1,380
May 1-9,11-31. oot 30 8 22.6 35.0 679 2,080
UDC. . eeeienemeeteniemaatnineneanans 36 24 2.8 4.6 864 2,650
The period (83 days).......... 36 7 24.0 37.1 1,990 6,110
1908-9.
Y e 30 18 2.1 37.3 47 2,290
August 1-15, 22-27,30-81............ 37 23 29.0 44.9 667 2,050
PLOmber.e..eeo e 38 18 24.4 37.8 733 2, 250
October 1-4,7-31.................... 42 10 26.8 41.5 750 2,300
November...........o...o...oo...... 42 18 22.4 34.7 671 2,060
cember.. ..o .o 44 18 30.0 46. 4 929 2,850
January 2-10,12-16,18-31............ 40 7 25.8 39.9 722 2,220
February 1-6,8-28................... 40 23 28.9 4.7 780 2,390
Marg:h 1-12, 22-31... 36 15 27.8 43.0 611 1,880
April, 42 14 34.7 53.7 1,040 3,190
ay 6-31. 38 24 30.8 47.7 800 2, 460
Jane. o 42 23 29.9 46.3 897 2,750
The period (336 days)......... 44 7 27.8 13.0 9,350 28, 700
1909-10.
July 14,6-14,1831 ................ 44 30 38.2 59.1 1,030 3,170
August 1-13,23-31................... 56 19 3.2 48.3 7 2,870
September 1-11,13-30............... 44 20 26.7 41.3 775 2,380
October 1~28..ccociieneieiianann . 42 17 26.2 40.5 760 2,330
November...........coooeieeouenn... 34 16 21.7 33.6 652 2,
December 1-13, 15-25, 27-29,31....... 36 8 21.9 33.9 614 1, 880
JaADUATY ..o aaen 30 10 23.5 36.4 729 2, 240
30 25 27.6 42.7 773 2,370
47 23 32.0 49.5 768 2,360
45 25 35.5 5.9 1,060 3,270
45 26 34.8 53.8 906 2,780
47 28 43.3 67.0 1,300 3,990
56 8 30.1 46.6 10,300 31, 600
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Monthly discharge of Kekaha ditch at tunnel No. 12, near Woimea, Kauai, for the years
ending June 30, 1908, 1909, 1910, 1918, 1914, and 1915—Continued.

Discharge. Total run-off.
Month. Million gallons per day. Second- | ypopion | Acre-
fest gallons. feet.
Maximum. | Minimum.| Mean. | (mean).
1912-13.
o 50 21 30.4 47.0 942 2, 890
47 20 32.8 50.0 1,000 3,070
16 19 26.8 41.5 804 2,470
50 19 30.1 46.6 932 2, 860
50 20 33.1 51.2 994 3,050
51 23 41.2 63.7 1,280 3,920
50 2% 38.8 60.0 1,160 3,570
52 2% 39.8 61.6 1,110 3,420
53 2 34.2 52.9 1,060 3,250
52 26 45.1 69.8 1,350 4,150
52 11 38.6 59.7 1,160 3,550
52 2% 38.8 60.0 1,160 3,570
53 11 35.7 55.2 13,000 39, 800
1913-14.
JUY . et 52 26 37.5 58.0 1,160 3,570
August...... 49 21 32.6 50.4 1,010 3,100
September 52 19 26.2 40.5 786 2,410
46 18 30.5 47.2 914 2, 810
2 45.9 71.0 1,330 4,080
42 23 31.2 48.3 935 2,870
......... 49 22 36.9 57.1 1,140 3,510
............................ 42 21 34.2 52.9 959 2,940
42 17 33.5 51.8 1,010 3,080
................................ 46 34 4.3 63.9 1,240 3,800
............................ 44 36 40.9 63.3 1,270 3,800
................................. 46 34 40.8 63.3 1,220 3, 760
The period (361 days)......... 53 17 35.9 55.5 13,000 39, 800
1914-15.
JULY ceemee e 46 26 38.7 59.9 1,200 3,680
AUBUS.eun e . 49 2 39.4 61.0 1,220 3,750
September 1-25 . 50 26 4.7 69.2 1,120 3,430
October 3-31... 14 2 33.3 5L.5 965 2, 960
November............... SRS . 52 24 39.2 60.7 1,180 3,610
The period (146 days) 52 23 38.9 60. 2 5, 680 17,400

KAMENEHUNE DITCH NEAR WAIMEA, KAUAIL

LocaTioN.—200 feet below wire suspension bridge across Waimea River, about 3
miles above Waimea; reached by wagon road up the right side of Waimea River.

REcorDps AvAILABLE.— October 9, 1911, to June 30, 1915,

Gage.— Vertical staff on right bank; read once daily.

DiscHARGE MEASUREMENTS.— Made from plank.

CHANNEL AND CONTROL.— Straight for 50 feet above and below gage; mud bottom.
Control fairly permanent, but discharge relation is affected by growth of aquatic
plants in channel; current sluggish.

EXTREMES OF DISCHARGE.— Maximum stage recorded during period of record, 1.9

feet January 14 and 27, 1914 (discharge, 5.2 million gallons per day, or 8.0 second-
feet); ditch occasionally dry.

DivERsIONs.— Diverts from Waimea River.

REGuLaTION.— By head gates.

UriLizaTion.— Irrigation of rice and taro.

Accuracy.— Estimates poor owing to instability of discharge relation due to growth
of aquatic plants in channel and to frequent cleaning of ditch.

Discharge measurements of Kamenehune dich near Waimea, Kauai, during the years
ending June 30, 1914 and 1915.

Discharge.
Gage —
Date. Made by— hfigglt Second- gﬁlllé‘x’l’;
(feet) feet. | > day.
1913—July 28 0.37 0.62 0.45
1914—June 16 .60 10 .7
1915—May 14 .73 .90 .6
June 15 1.29 L9 1.2
19 1.70 3.9 2.6
20 1.52 3.0 1.9
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on gallons per day, of Kamenchune ditch near Waimea, Kauai, for

the years ending June 30, 1912, 1913, 1914, and 1915.

il

, in mi

Discharge

[T'o convert discharge in million gallons per day to second-feet, multiply by 1.55.]

June.

May.

Apr.

Feb. | Mar.

Jan.

Deec.

Nov.

Oct.

Sept.

July. | Aug.

Date.

1911-12.
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Monthly discharge of Kamenehune ditch near Waimea, Kauat, for the years ending
June 30, 1912, 1913, 1914, and 1915.

Total rum-off.

Month. Million gallous per day.
Second- | Million | Acre-
(mean) gallons. feet.
1911-12.
1.9 0.5 0.83 1.28 19 59
2.7 .6 1.54 2.38 46 142
2.7 1.0 1.45 2.24 45 138
2.8 .5 1.54 2.38 48 147
3.2 .9 172 2.66 50 153
2.8 5 1.72 2.66 53 164
3.0 .1 1.65 2.55 49 152
3.6 .1 1.27 1.96 39 121
2.2 .5 1.08 1.67 32 9
The period (266 days)......... 3.6 .1 144 2.23 382 1,180
1912-13.
UL 1 4.0 .3 1.20 1.86 37 114
A 1 Y 3.6 .3 1.23 1.90 38 117
September 1-14, 17, 21-30............ 4.0 .1 .90 1.39 22 69
October.......ooooiieiiiiiaaaaaos 3.4 .2 1.32 2.04 41 126
NOVeMDereaueneenennmeenracaaannan 3.4 .2 1.09 1.69 S 100
December.....o.ocvveirninennaaa 4.0 .5 1.37 2.12 42 130
REA T 2.8 .3 1.23 1.90 38 17
February.eeeoooeeen... oemcemaeana 3.2 .3 1.07 1.66 30 92
arch. ...l 3.6 .2 .76 1.18 24 72
Aprile.c .o 4.2 .3 1.06 1.64 32 98
BY ecaermann s s 4.6 .3 1.10 1.70 34 105
June....oiieiiiiiiiiiia R 3.6 .4 1.22 1.89 36 112
The period (360 days)......... 4.6 .1 1.13 1.75 407 1,250
1913-14.
BT 2P 1.9 .2 127 25 78
AUgUSt. oot 2.5 .2 .96 19 59
September...........cocoiiaial.l. 3.6 .2 L75 34 104
[G71137 R 1.8 .4 1.64 33 101
NOvember v ceeienniammnnnvannan 1.1 .2 .91 18 54
December......o.oioiiiiiinniaan.. 2.8 .2 1.35 27 83
Jan eeeeememcitesam e e naan 5.2 .2 5.23 105 322
February...e........ F . .7 .2 .60 11 34
March. .. oo 4.2 .2 .93 18 57
APril o .6 .2 .54 10 32
BY einiiciaaaaaan et 4.6 .2 2.17 4 133
ULV 1 1.9 .2 1.22 24 73
Theyear.......c.ccovveneee... 5.2 .2 1.56 368 1,130
1914-15.
JULTY SRR 1.6 .2 1.45 29 89
August.....o.o.ooolll. [ 3.2 .2 1.93 39 119
September.............. 4.6 .7 3.23 63 192
October................. 4.2 .2 3.28 66 202
November. ............. 4.2 .7 2.97 58 177
December 1-3, 10-31..... 3.8 .2 2.31 37 114
January............. 1.2 .1 .88 18 54
February....... 2.4 .2 1.38 25 76
March 1-9, 17-31. .7 .1 .31 5 15
ﬁpril .......... 3.6 .2 2,51 49 149
ay 1-7,10-31... 2.2 .2 1.22 23 70
June 1-8,11,16-31. ... ... ........ . 2.7 It 1.56 24 74
The period (344 days)......... 4.6 1 1.95 436 1,330




ISLAND OF KAUAL 47

MAKAWELI RIVER NEAR WAIMEA, KAUAIL

Locarion.—Half a mile above confluence with Waimea River and 2 miles northeast
of Waimea. Reached by wagon road up Makaweli River.

RECORDS AvArLABLE.—Qctober 6, 1911, to June 30, 1915.

Gage.—Vertical staff on right bank; read once daily.

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 are low, with gentle slope; current swift. Control composed
of boulders; fairly permanent between extreme floods.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 10.7
feet at noon November 26, 1914 (discharge, approximately 4,300 million gallons
per day, or 6,650 second-feet); minimum stage recorded, 3.0 feet December

16-19, 1912 (discharge, 1.9 million gallons per day, or 3.0 second-feet).

Diversions.—There are many small diversions above station for irrigation of sugar
cane, rice, and taro.

REecuLATION.—By diversion.

UriLizaTioNn.—Water passing station is wasted.

Accuracy.—Estimates July 1 to November 25, 1913, and September 27, 1914, to
June 30, 1915, based on well-defined rating curves; fair except for extreme floods.
Estimates November 26, 1913, to September 26, 1914, poor on account of Iack of
sufficient measurements to properly define a rating curve.

Discharge measurements of Makawelt River near Waimea, Kauas, during the years ending
June 30, 1914 and 1915.

Discharge.
Dat Made b, hG' t
ate. 6 by— eig Y
v (fest). | Second- | Million
Teet. gallons.
per day.
1914—July 8...] D, E. HOMOr . . . .o ioeie e 3.00 12 8.0
Nov. 13.| J. C. Dort... 3.20 28 18
1915—May 14..]| W. V. Hardy 2.81 8.1 5.2
Junels..|..... 0...... 2.94 14 8.7
19..| D. E. Horner.. 5.02 404 261
19.4..... do......... 4.26 191 123
20..{ W. V. Hardy.. - 3.74 86 55
21 [ Do E.HOMOT. oo et s 3.22 28 18

60398°—wsr 430—17T—4
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Discharge, in million gallons per day, of Makawelt River near Waimea, Keauas, for
the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet, muitiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.
1 .. 6.5 19 16 53 17 7 1 10 22 22 22
7.8 17 22 52 17 7 8 11 19 22 22
7.1 16 16 50 17 7 10 11 17 30 22
6.5 16 32 52 17 8 8 11 126 27 22
6.5 11 28 45 17 8 15 11 119 19 19
5.2 10 24 45 151 17 13 10 27 19 112
5.2 10 23 48 15 8 13 10 27 19 112
5.8 10 401 48 15 | 254 13 11 19 19 112
5.2 9.7 207 54 13| 50 11 10 22 15 112
5.2 9.0 168 60 13| 10 11 11 19 17 104
4.5 8.4 53 12,040 13( 10 8 11 19 15
4.5 8.4 50 11,240 13 8 7 11 22 17 19
4.5 7.8 47 | 165 1B 1 6 11 41 15 19
3.9 7.8 48 | 107 131 1 6 254 119 22 17
3.9 7.1 96 99 13 8 6 84 126 22 24
3.9 6.5 92 76 13 7 6 30 158 24 22
4.5 6.5 123 69 13 6 11 24 126 24 24
4.5 7.1 63 87 13 6 11 24 119 17 22
4.5 7.8 60 90 11 6 10 24 119 19 22
3.9 7.1 53 92 13 6 11 22 19 22
3.9 6.5 52 87 13 6 11 22 55 17 22
.7 3.9 6.5 49 90 13| 15 11 22 50 17 495
.2 4.5 6.5 50 97 11| 13 11 22 90 15 176
.5 4.5 7.1 48 99 117 13 11 22 78 176 84
.5 3.9 6.5 48 3,340 11 | 150 11 19 77 158 55
.5 3.9 5.8 47 1,280 11} 112 185 112 50
.2 3.9 2.6 48 | 223 1| 97 17 22 50
.8 3.9 3.9 52 176 11| 66 19 24 27
.5 3.9 3.9 52 | 158 6 34 19 22 27
.21 45 2.6 52 17 71 13 19 19 17
21 48 f....... 52 fiiieeann 7011 d.....| 19 fa...... 20 j.o.....
11 126 46 34 335 ( 31 8.5 7.0 6.0 31 5.0
11 30 46 38 17 8.5 7.0 6.0 31 5.0
7 34 46 38 1,950 | 14 8.5 7.0 6.01 28 5.0
7 8 42 34 010 | 12 7.0] 14 6.0 28 5.0
7 8 38 34 4721 10 7.0 8.5 10 28 5.0
7 7 38 31 122 | 12 7.0 7.0) 14 28 5.0
13 7 198 31 3] 14 7.0 7.01 10 28 5.0
11 22 198 28 56| 14 7.0 7.0 10 79 5.0
11 22 189 | 171 42| 10 7.0 70| 10 208 4.5
10 34 162 | 137 381 12 7.0 7.0 8.5 1 137 4.5
8 7 85 25 38| 10 7.0 7.0 8.5| 31 4.5
8 6 79 22 38| 10 7.0 7.0 8.5 6.0 4.5
7 4 79 17 4 10 7.0 7.0 8.5 5.0 4.5
7 15 79 17 28 | 10 28 6.0 8.5 6.0 4.5
7 22 79 15 25| 14 14 6.0 67 6.0 4.5
104 22 79 15 20| 14 7.0 6.0 38 501 129
11 22 9 15 151 10 7.0 6.0 38 5.0 114
10 22 99 15 15| 8 7.0 6.0 34 5.0 85
10 22 99 7.0 171 | 8 7.0 7.0] 34 50( 171
6 104 38 7.0 9| 8 7.0 7.0 34 5.0 122
4 19 38 8.5 38| 12 51 6.0 34 5.0 17
3 17 31 7.0 38| 12 34 7.0 28 5.0 10
3 27 31 7.0 46| 12 12 6.01 28 5.0 10
2 27 31 9 341 12 12 7.0 56 5.0 10
22 30 34 34 34} 12 8.5 7.0} 137 5.0 10
22 |4, 34 20 31 12 8.5 7.0 472 5.0 8.5
22 1,310 31 17 34 8.5 8.5 7.0 171 5.0 8.5
22 7 311 122 73 8.5 8.5 7.0 56 5.0 8.5
22 322 31 129 38 8.5 |cecennn 7.0 34 5.0 10
112 285 31 122 31 8.5 ... ... 7.0] 34 5.0 10
104 foee..... 31 |eeennes 31 8.5 |.ceunnal 8.5 |aennn-s 50 .......

NoTE.—Discharge determined from ratinyi curves applicable as follows: July 1 to Nov, 25, 1913, well
defined; Nov. 26, 1913, to Sept. 26, 1914, poorly defined; Sept. 27, 1914, to June 30, 1915, well defined below
500 million gallons per day (774 second-feet).



ISLAND OF KAUAL 49

Monthly discharge of Makaweli River near Waimea, Kauai, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. Sefce‘é'éd' Million Acro-
Maximum. | Minimum. | Mean. | (mean). | gallons. feet.
1913-14.

TULY eeeen e e eeee e eanens 47 4.5 12.6 19.5 389 1,200
A t... 3.9 7.51 11.6 233 714
September. . 19 2.6 8.47 13.1 254 780
October....... 401 16 70.1 108 2,170 667
November 3,340 17 338 523 10,100 31,100
December..... 17 6 12.8 19.8 396 1,220
254 6 31.8 9.2 985 3,030
15 6 10.2 15.8 285 876
254 10 34.3 53.1 1,060 3,260
185 17 65.2 101 1,960 6,000

176 15 32.4 50.1 1,000 3,
195 17 62.5 96.7 1,880 5,750
3,340 2.6 56.9 88.0 20, 700 57,700
126 7 32.4 50.1 1,000 3.080
112 2 19.7 30.5 611 1,870
4,280 4 252 390 7,560 23,200
e eeeeaceaeesacmmaaaaaa, 198 31 70.1 108 2,170 6,670
November......coeeeemnenncaananae, 137 7.0 43.2 66.8 1,300 3,980
DeCOMbET. . .- menmemeaneaennaannns 1,950 15 161 249 5,000 15,300
JanUAry ... .o 85 8.5 19.1 29.6 594 1,820
............ 51 7.0 11.3 17.5 316 971
e aeeieaanseeeeeeeaaaas 14 6.0 7.10 11.0 220 675
............... 472 6.0 47.2 73.0 1,420 ,350

.................... 208 5.0 24.5 37.9 760 )y
................... 171 4.5 26.5 41.0 795 2, 440
The year. . 4,280 2 59.6 92.2 21, 700 66, 700

OLOKELE DITCH AT TUNNEL NO. 12, NEAR MAKAWELI, KAUAL

LocatioN.—About 2 miles below intake, 10 miles northeast of Makaweli.

RECORDS AVAILABLE.—July 24, 1904, to June 30, 1915.

Gace.—Vertical staff; read once daily.

DiscHARGE MEASUREMENTS.—Made from plank across ditch. )

CHANNEL AND coNTROL.—Concrete flume of rectangular section; ditch is mostly in
rock tunnel; straight for 50 feet above and below gage. Control probably per-
manent.

EXTREMES OF DISCHARGE.—Maximum stage recorded 3.93 feet, the gage height of
discharge measurement of June 18, 1915 (discharge, 71 million gallons per day,
or 110 second-feet); water sometimes shut off.

Diversions.—Ditch diverts all low-water flow of Olokele River.

ReauraTioN.—Flow regulated by head gates.

UriLizaTioN.—Irrigation of sugar cane and domestic supply.

Accuracy.—Estimates based on a rating curve well defined between 20 and 80 million
gallons per day; good within these limits. Estimates September 27 to October
4, 1914, fair.

CoorerATION.—Gage-height record furnished by Hawaiian Sugar Co.

Discharge measurements of Olokele ditch at tuﬁml No. 12, near Makaweli, Kauat, during
-the years ending June 30, 1914 and 1915.

Discharge.
Date Made b; hG‘a ei; Milli

ate. e by— oig] . on
(feet). s‘}ig?d gallons

" per day.
1914—Dec. 29 [ J. C. DOrt. ..o oot cieaaaeea e 2.15 49 31
1915—Mar. 27 2.31 55 36
2.17 46 30
3.92 111 71
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SURFACE WATER SUPPLY OF HAWAII, 1913—1915.

Discharge, in million gallons per day, of Olokele ditch at tunnel No. 12, near Makawels,

Kauat, for

e years ending June 80, 1914 and 1915.

[To convert,discharge in million gallons per day to seconq-feet, multiply by 1.55.)

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.

1. 68 33 59 36 30 25 30 35 39 32 32 35
2. 68 37 47 33 33 39 30 35 37 50 52 68
3. 68 33 47 30 57 41 30 35 32 37 37 35
4. 68 33 39 30 39 44 35 37 32 32 32 30
5. 68 30 39 28 44 44 68 32 32 39 30 68
6.. 50 30 47 68 68 68 37 32 43 46 30 68
7. 57 41 39 48 33 44 54 32 35 35 39 48
8. 44 50 36 68 57 36 66 30 32 32 68 68
9 39 63 44 68 65 36 68 30 32 28 68 50
10.. 36 36 36 44 61 33 41 30 32 28 46 54
36 36 33 39 68 33 35 30 30 28 35 68

33 33 44 44 39 33 35 30 30 28 32 43

68 50 33 68 68 33 57 30 30 28 -30 39

47 54 33 61 65 33 37 30 68 28 23 41

47 44 33 54 68 33 35 46 35 28 28 32

41 37 36 63 68 36 66 35 54 28 41 68

37 37 33 37 68 30 66 30 50 28 35 32

36 36 33 36 48 33 41 30 37 48 32 32

37 33 33 41 68 33 48 30 32 30 35 68

41 33 30 33 68 33 50 30 30 57 68 46

36 68 30 33 61 30 37 30 32 54 50 57

39 37 36 337 50 33 35 30 30 39 68 52

36 36 30 39 50 30 35 30 30 68 39 54

44 33 30 33 68 30 32 30 30 59 41 68

68 65 30 41 68 30 32 30 30 68 68 57

68 47 30 37 68 30 30 30 39 39 68

52 37 30 37 68 30 30 30 68 39 68

39 44 36 44 48 30 63 61 63 68 41

68 68 33 33 44 30 48 39 50 35

0. . 37 68 30 30 14 30 39 32 41 32
3 36 68 1....... 30 [....... 30 3B ... 35 ...,
41 57 57 9 68 46 46 41 39 35 68 28

41 41 43 9 68 68 46 41 39 35 68 30

32 68 59 9 68 68 43 41 37 35 48 28

35 50 43 9 50 50 43 41 63 35 39 28

54 68 43 68 57 28 43 57 50 35 39 50

39 68 68 68 68 28 43 43 46 68 37 35

32 68 59 68 68 28 43 54 43 39 35 35

46 68 48 68 68 28 43 54 39 46 32 52

68 46 68 63 50 28 43 43 46 35 32 35

39 52 59 54 46 68 43 68 39 35 32 30

46 46 68 48 63 46 48 57 39 32 68 30

35 48 68 46 50 52 46 68 37 32 39 30

32 39 68 41 66 50 50 52 37 32 35 30

39 35 68 43 52 50 46 68 37 32 32 51

32 32 68 41 52 46 43 48 37 48 32 50

46 32 54 54 46 46 43 54 37 68 32 52

57 30 68 68 43 46 43 57 37 54 32 52

63 61 68 48 43 46 43 43 35 39 68 52

35 54 50 68 43 68 43 41 35 39 35 52

32 68 48 68 43 17 41 41 35 37 37 52

30 32 50 57 41 28 48 68 35 35 41 48

30 68 46 46 43 28 46 68 39 48 32 61

30 68 46 43 43 28 43 68 - 37 52 35 37

43 68 68 41 68 28 43 50 41 68 32 54

68 41 68 41 57 28 43 43 39 68 30 32

63 68 28 41 68 28 35 68 30 32

46 48 9 41 68 28 35 68 30 32

63 48 9 50 68 28 35 28 30 32

66 59 9 43 68 28 35 68 30 37

61 68 9 52 68 28 35 68 30 37

63 68 |.ce-n-. 68 |.ccnnnn 28 35 |eeunnnn 30 |eeen-nn

Note.~—Discharge determined from a rating curve well defined between 20 and 80 million gallons per
day (31 and 124 second-feet).
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Monthly discharge of Olokele diich at tunnel No. 12, near Makoweli, Kauai, for the
years ending June 30, 1914 and 1915.

Discharge. _Total run-off.
Month. Million gallons per day.
Second- élgﬁlion Acre-
ons. eet.
Maximum. | Minimum. | Mean. (mean).
1913-14.
68 33 48.8 75.5 1,510 4,640
68 30 43.5 67.3 1,350 4,140
59 30 36.3 56.2 1,090 3,340
68 28 42.5 65.8 1,320 4,040
68 14 55.1 85.3 1,650 5,070
68 '25 34.6 53.5 1,070 3,290
68 30 42.5 65.8 1,320 4,040
63 30 32.9 50.9 922 2,830
68 30 36.7 56.8 1,140 3,490
68 28 40.6 62.8 1,220 3,740
68 28 43.1 66.7 1,340 4,100
68 30 50.8 78.6 1,520 4,680
68 14 42.3 65. 4 15,500 47,400
68 30 45.4 70.2 1,410 4,320
68 30 53.8 83,2 1,670 5,120
68 9 50.6 78.3 1,520 1,660
68 9 47.5 73.5 1,470 4,520
68 41 56.8 87.9 1,700 5,230
68 17 39.2 60.7 1,220 3,730
50 41 43.6 67.5 1,350 4,150
68 39 5L1 79.1 1,430 1,390
63 35 39.0 60.3 1,210 3,710
68 28 46.1 71.3 1,380 1,240
68 30 38.4 59.4 1,190 3,650
61 28 40.1 62.0 1,200 3,690
68 9 45.9 71.0 16,800 51,400

OLOKELE DITCH AT WEIR NEAR MAKAWELI, KAUAL

LocarioNn.—About 5 miles below intake and 7 miles northeast of Makaweli.

RECORDS AvamABLE.—January 1, 1912, to June 30, 1915.

Gacee.—Vertical staff showing head on weir; read once daily.

DiscHARGE MEASUREMENTS.—Made by 12-foot sharp-crested weir, with end con-
tractions; computations checked by current-meter measurements.

CHANNEL AND CONTROL.—Pool at weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 22}
inches July 3 and November 26, 1913 (discharge, 65 million gallons per day, or
101 second-feet); ditch occasionally dry.

Diversions.—Diverts all low-water flow of Olokele River.

ReauraTioNn.—By head gates.

UriLizatioN.—Irrigation of sugar cane and for domestic supply.

Accuracy.—Conditions for measurement by weir good; estimates good for low and
medium stages; estimates for high stages may be in error, owing to fluctuation
of stage not shown by the gage readings.

CooPErATION.—Gage-height record copied from records of Hawaiian Sugar Co.
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Discharge, in million gallons per day of Olokele ditch at weir near Makaweli, Kauas, for
the years ending June 30, 1914 and 1915.

|To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.

.............. 62 38 51 29 27 27 30 35 46 33 32 38

2, 64 34 44 32 27 31 29 32 34 43 37 46

SO 65 31 42 29 45 42 30 31 31 35 39 41

[ T 64 30 37 27 42 47 39 31 29 32 32 32

5 57 31 42 27 40 45 36 30 30 32 29 34

30 41 49 45 30 34 37 28 57

45 40 51 43 30 36 33 31 54

56 40 38 56 30 31 29 45 54

59 43 33 60 29 29 27 59 57

54 59 32 49 29 28 27 54 56

45 60 31 36 29 27 27 44 45

43 56 31 34 28 27 27 32 44

44 58 31 43 28 28 27 27 45

47 59 30 43 42 35 26 34 31
40 59 30 57 34 45 27 35 37
34 57 30 50 30 39 29 40 35
38 60 31 42 29 33 37 32 45

33 56 32 35 28 29 43 57 48
36 60 30 33 28 28 54 45 49
34 63 29 32 28 27 59 37 51
36 64 29 31 28 27 57 48 58
35 65 .29 30 27 27 44 49 46
33 60 29 33 28 27 49 43 57
33 50 29 45 33 31 58 48 46
33 45 28 42 | ..., 50 44 52 35
29 34 28 L7 () IR 42 34 - 44 32
28 |....-.. 28 36 [....... 33 |.-..... 42 |.......
28 58 55 38 38 35 30 59 26
45 57 62 20 37 37 30 52 27
45 50 60 41 37 33 30 39 27
48 49 47 40 37 42 30 35 26
54 56 33 36 40 47 30 36 45
55 58 27 37 40 47 42 33 34
59 49 29 39 34 36 45 31 32
58 44 31 43 40 37 32 29 41
52 43 38 37 35 30 29 41
45 45 50 39 41 35 30 29 29
42 45 451 .. ..., 51 34 30 33 27
40 45 46 39 51 33 29 49 27
38 46 44 51 51 33 30 32 27
38 51 42 42 51 33 30 29 29
40 44 42 39 48 33 30 28 32
45 41 41 38 43 32 57 27 51
48 39 41 38 46 30 55 29 60
45 39 42 38 44 30 38 32 58
48 38 39 34 42 31 33 43 59
47 38 22 36 1....... 31 33 33 61
45 38 24 38 54 31 33 34 54
40 39 27 45 61 32 40 30 45
38 45 28 39 51 33 39 31 41

43 62 27 31 45 29 36
46 59 28 31 60 27 31
59 |....... 37 31 [....... 27 ...l

Nore.—Discharge computed by Francis’s formula Q=3.33 (L—.2H) H3/?, where L=12 feet. Discharge,
July 1 to Dec, 31, 1913, been recomputed and differs slightly from equivalent values in second-feet
published in Water Bupply Paper 873, p. 35, No record Sept. 28, 29, 1914, Jan. 11, and Feb. 20, 1915.
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Monihly discharge of Olokele ditch at weir near Makaweli, Kauai, for theyears ending June

30, 1914 and 1915.
Discharge. Total run-off.
Month. Million gallons per day. Sefce(;%d- Million Acre-
Maximum. | Minimum. | Mean. | (mean). | g3llons. feet.
1913-14,

July .o 65 33 4.3 68.5 1,370 4,210
August....co.oao.... i 57 30 40.6 62.8 1,260 3,860
September. . . 51 26 32.8 50.7 985 3,020
October............. - 59 27 38.4 59.4 1,190 3,650
65 27 51.6 79.8 1,550 4,750
51 27 33.0 51.1 1,020 3,140
60 29 40.0 61.9 1,240 3,810
42 27 30.1 46.6 844 2,59
50 27 32.9 50.9 1,020 3,130
59 26 37.0 57.2 1,110 3,410
59 27 39.9 61.7 1,240 3,800
58 31 45.1 69.8 1,350 4,150
65 26 38.8 60.0 14,200 43,500
July.o o 61 27 42.4 65. 6 1,310 4,030
August............. 63 30 48.3 4.7 1,500 4,600
September 1-27, 30. . 64 17 50.8 78.6 1,420 4,370
October............. 59 28 44.8 69.3 1,390 4,260
.......... 63 38 49.2 76.1 1,480 4,530
........... 62 22 37.7 58.3 1,170 3,59
January 1-10, 12-31.. 51 20 38.1 58.9 1,140 3,510
........... 61 34 43.1 66,7 1,160 3,570
. 47 30 34.0 52.6 1,050 3,230
......... 62 29 39.6 61.3 1,190 3,650
.......... 59 27 33.0 51.1 1,020 3,140
...................... 61 26 37.4 57.9 1,120 3,440
The period (361 days)......... 64 17 41.4 64.1 15,000 45, 900

HANAPEPE RIVER AT KOULA, NEAR ELEELE, KAUAL

Location—200 feet above ford, half a mile above the siphon at Koula, and 5 miles
north of Eleele.

Recorps AvAILABLE — August 18, 1910, to June 30, 1915.

GaaeE— Friez water-stage recorder,

DISCHARGE MEASUREMENTS.—Made by wading or from cable.

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

EXTREMES OF DISCHARGE— Maximum stage recorded during period of record, 9.0
feet at 11.30 p. m. September 26, 1914 (discharge, computed from extension of
rating curve, approximately 5,000 million gallons per day, or 7,740 second-feet);
minimum stage recorded, 0.95 foot December 30-31, 1913 (discharge, 7.1 million
gallons per day, or 11 second-feet).

Drversions.— Hanapepe ditch diverts part of flow above station.

RecuraTION— By diversions only.

UriLizatioN— Flow at low stages is diverted for irrigation of sugar cane, rice, and taro.

Accuracy — Estimates July 1, 1913, to May 8, 1914, based on a continuous gage-
height record and a rating curve well defined below 100 million gallons per day;
good below that limit and fair for higher stages. Estimates May 9, 1914, to June
30, 1915, based on a fairly well-defined curve; fair for all stages.

Discharge measurements of Hanapepe River at Koula, near Eleele, Kauat, during the
years ending June 30, 1914 and 1915,

Discharge.
Made by- h(z?ggl?t Million
Date. —
(feet). S‘}ﬁe"?d‘ gallons
- per day.
1913—O0ct. 14 | D, E. HOIMer. . .o oenne e iiieeieeieeeaas 1.56 46 30
1914—Jan. 20 1.08 15 9.9
Aug. 17 1.08 20 13
Sept. 12 2.57 303 196
3.46 583 377
Nov. 1 1.55 74 48
Dec. 3 4.50 1,423 918
1915—June 22 1.32 37 24
. 22 1.24 32 20
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Discharge, tn million gallons per day, of Hanapepe River at Koula, near Eleele, Kauaz,
Jor the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Deec. Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.

............ 56 43 33 9.7 9.0 81 8.0 8.0 9.0 14 10 144
2 179 19 47 84 19 63 8.0 8.0 9.0 10 12 114
F P 68 9.0 26 7.81 12 56 8.0/ 80| 80} 90| 9.0 28
4o 76 8.4 10 7.8 8.4 43 8.0 8.0 8.0 8.0 9.0 18
[ P 89 7.8 9.7 7.8 9.0 19 9.0 8.0| 12 9.0 9.0 56
[ P, 32 8.4 28 34 13 34 8.0 80| 10 9.0 9.0 68
Y ST 23 12 13 43 9.0 39 9.0 8.0 9.0 8.0| 12 62
- T 15 11 9.0 | 272 8.4 16 30 80| 90| 80]340 136
[+ TR 14 9.0 9.0 127 61 15 34 8.0 9.0 8.0 332 74

) {1 R, 13 8.4 8.4 36 111 13 9.0 8.0 8.0 9.0| 36 45
) N 12 7.8 8.4 49 286 9.7 8.0 8.0 8.0 8.0 16 45
) b S 11 17 8.4 34 390 9.0 8.0 9.0 9.0 80| 13 50
) 1 . 39 16 8.4 78 293 9.0 9.0 9.0 9.0 8.0 12 21
4. 15 15 84| 41 81 9.0 8.0 9.0 17 8.0} 12 18
) L RO 14 9.7 9.0 28 57 8.4 8.0 14 9.0 8.0 18 14
) U 14 8.4 84| 22 59 7.8] 19 10 99 9.0 18 21
) ¥ PP, 12 8.4 7.8 14 39 7.8] 45 9.0 19 9.0 16 14
18 e 12 7.8 7:8 19 34 8.4 12 9.0 9.0 10 12 16
1 13 7.8 8.4 9.7 193 7.8| 37 9.0 8.0 8.0 12

P | 23 7.8 7.8 9.0} 222 7.8 15 9.0 80| 10 107 114
1 D, 12 21 7.8 12 81 7.8 9.0 9.0 80| 12 242 74
22 el 10 8.4 7.8] 28 84 7.8 9.0 9.0 80| 17 107 320
2 S, 9.7 7.8 7.8] 19 108 7.1 9.0 9.0 8.0 130 40 86
b S, 11 8.4 7.8 39 119 7.1 9.0 9.0 8.0 55 40 153
P/ JOR 26 16 7.8 57 227 71 8.0 9.0 8.0/ 27 107 62
26. . i 44 12 7.81 47 159 7.1 8.0 9.0 8.0 14 40 107
. (R 16 9.7 7.8] 34 85 7.1 | 55 9.0 9.0 | 114 68 74
28, i 9.7 28 17 22 56 7.1 15 12 27 100 32
29 . 19 92 7.8 9.7 | 285 7.1 9.0.......] 10 12 45 24
30, ... .. 9.0{ 25 7.8 9.7 | 145 7.1 9.0 {. 9.0| 10 28 36
F: § 9.0 8 FURNN B A IO 7.1 9.0 9.0 |....... 21 j......

1914-15

............ 32 56 50 | 200 93 153 32 9 9 9 50 9
2l 18 40 114 253 121 368 28 9 9 9 24 9
F: 24 50 56 153 50 1,350 i8 9 9 9 16 9
4o 24 40 32 144 21 440 12 9 21 9 14 13
- T 62 395 74 93 24 320 i1 9 12 10 11 10
[ T 36 128 190 63 107 210 i1 i1 11 28 10 9
S 36 86 74 93 40 144 11 9 10 10 10 11
- 36 62 45 100 21 100 10 9 18 9 10 32
L T 50 45 68 62 16 68 10 9 14 9 10 11

111 IO 100 32 68 50 16 56 10 13 10 9 10 0

| 3 36 100 56 40 24 40 10 12 10 9 80 10

) b 21 40 286 28 21 36 10 13 9 10 13 10

) 1 JR 14 28 275 24 21 28 11 9 9 12 10 10

)L SRR 16 21 540 24 14 24 9 10 9 9 10 11

| 5 J 14 16 231 21 13 21 9 9 9 74 9 _ 40

16...ocoanans 74 14 80 28 12 18 9 9 9 62 10 128
| i S 32 14 74 40 12 16 9 9 9 18 10

18 il 50 28 86 18 12 16 9 9 9 10 18 144

19....alas 14 32 68 24 12 114 9 9 9 10 14 286

2. . 12 32 62 24 11 93 9 14 9 9 10 86

28 62 24 11 62 13 107 9 9 10 36

144 36 16 11 45 9 74 10 9 9 24

286 56 14 i2 45 9 16 9 9 9 13

107 380 14 18 45 9 14 13 14 9 12

68 600 13 18 45 9 10 9 114 9 11

62 |1,380 13 80 45 9 10 9 700 9 10

32 480 13 264 40 9 9 9 460 9 10

36 171 16 297 68 9 9 9 153 9 13

74 200 107 264 56 9 9 220 9 1

200 264 107 600 36 9 9 107 9 21

162 f....... 50 |....... 36 9 8 |....... 9 |......

Nore.—Discharge determined from rating curves applicable as follows: July 1, 1913, to May 8, 1914, well
defined below 100 million gallons per day (155 second-feet); May 9, 1914, to June 30, 1915, fairly well defin

ed.
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Monthly discharge of Hanapepe River at Koula, n;‘a; Eleele, Kauai, for the years ending
June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. Seﬁﬁféd' Million Acre-
Maximum. | Minimum. | Mean. | (mean). gallons. feet.
1913-14.

179 9.0 29.2 45.2 905 2,780

92 7.8 17.7 27.4 550 1,680

47 7.8 12,1 18.7 363 1,110

272 7.8 36.9 57.1 1,140 3,510

390 8.4 107 166 3,210 9,850

81 7.1 17.5 27.1 543 1,660

55 8.0 14.5 22.4 449 1,380

14 8.0 8.93 13.8 250 767

99 8.0 12.8 19.8 398 1,220

130 8.0 19.9 30.8 596 1,830

340 9.0 59.7 92.4 1,850 5, 680

320 14 70.6 109 2,120 6, 500

390 7.1 33.9 52.5 12, 400 38, 000

286 11 56.6 87.6 1,760 5,380

395 14 79.3 123 2,460 7,540

1,380 32 205 317 6,160 18,900

253 13 60.5 93.6 1,870 5, 760

600 u 74.5 115 2,240 6,860

1,350 16 133 4,140 12,700

32 9 11.3 17.5 350 1,080

107 9 16.0 24.8 448 1,370

21 9 10.3 15.9 318 980

700 9 71.0 110 2,130 6, 540

80 9 14.5 22.4 4 1,380

286 9 36.5 56.5 1,100 3,360

1,380 9 64.1 99.2 23,400 71,800

HILOA DITCH NEAR ELEELE, KAUAIL!

LocaTion.—335 feet below intake, which is just above confluence of main and east
branches of Hanapepe River, about 8 miles north of Eleele.

Recorps AvAiLABLE.—November 22, 1911, to June 30, 1915.

Gace.—Vertical staff; read once daily except on Sundays.

Di1scHARGE MEASUREMENTS.—Made from plank across ditch at gage.

CHANNEL AND CONTROL.—Cut in clay and gravel; straight for 20 feet above and below
gage; discharge relation affected at times by backwaterfrom confluence with Hana-
pepe ditch. Control shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 2.80 feet
December 23, 1912 (discharge, 41 million gallons per day, or 63 second-feet);
ditch occasionally dry.

Diversions.—Diverts all low flow of main branch of Hanapepe River above Hanapepe
Falls.

RecuLaTION.—By head gates.

UriLizaTioN.—Irrigation of sugar cane and domestic supply.

Accuracy.—Except for period October 27, 1913, to March 16, 1914, estimates based
on fairly well defined rating curves, and are fair for low and medium stages; esti-
mates for high stages probably somewhat in error owing to fluctuation in stage not
shown by the gage readings.

Discharge measurements of Hiloa ditch near Eleele, Kauai, during the years ending June
30, 1914 and 1915.

Discharge.
Date Made b, hG?g:t Milli
3 y— eig] - jon
(foct). | 560004~ | gapions
© | per day.
1913—Oct. 14 2.18 46
1914—Jan. 21 1.67 29 1
Aug. 17 1.95 33 21
Nov. 1 2.10 39 25
1915—June 22 | 2.28 46 30

1 Described in Water-Supply Paper 373 (p. 38) as ‘‘at Hanapepe Falls, near Eleele.”
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Discharge, tn million gallons per day, of Hiloa ditch near Eleele, Kauat, for the years ending
June 80, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.

28 19 26 19 18 5.5 16 17 16 12 17 24

28 25 26 18 21 3.0 16 16 14 19 17 24

28 27 17 21 4.8 16 16 14 12 15 24

29 21 25 17 18 4.5 17 15 13 12 13 24

30 20 27 25 18| 24 18 15 13 12 12 27

22 28 31 28 | 24 16 14 18 13 12 28

26 24 25 26 22 0....... 16 14 15 11 12 30

25 23 22 29 16| 22 32 14 14 11 35 32

26 25 23 28 23 22 28 14 14 10 31 28

25 22 20 27 30| 22 18 14 13 10 27 26

Mool 22 19 19 27 30| 22 17 14 13 10 23 27

12, 22 29 23 28 261 20 16 14 13 10 22 24

13 23 26 19 28 26 | 20 18 16 13 10 18 25

4ol 23 25 20 25 241 19 16 14 28 10 16 24

. 24 23 21 27 261 18 15 16 30 10 15 22

16 ... 28 20 19 29 25| 18 28 18 32 11 23 28

17l 22 19 19 25 24! 18 30 15 26 10 20 24

18 .. 21 19 19 24 241 20 29 14 14 19 16 21

19l 21 18 19 23 261 18 28 14 12 16 16 28

20, ... 22 19 18 21 26 18 28 14 12 13 33 24

18 18 14 12 16 26 24

18 18 14 12 16 28 24

16 16 14 11 21 25 25

16 16 13 11 22 26 26

15 18 13 11 20 28 26

16 11 24 25 25

16 11 27 25 25

16 30 27 28 24

16 21 23 26 24

16 12 18 26 24

16 12 ]....... 25 |.......

25 16 15 30 16

27 16 15 29 16

17 18 15 28 16

....... 26 15 28 16

....... 26 15 26 20

....... 24 28 22 20

18 21 18 20 20

19 18 16 20 32

26 26 15 19 20

24 20 15 18 16

27 18 14 34 16

27 16 14 26 16

26 16 20 22 18

26 16 16 20 20

25 16 28 18 20

25 16 28 19 36

25 18 28 34

24 16 23 28 30

26 16 18 28 32

2 18 16 22 31

18 24 22 17 16 26 30

17 20 26 18 15 20 32

16 18 28 16 15 20 20

16 18 30 24 20 20 30

16 18 20 16 28 18 22

16 18 18 16 32 18 20

18 18 18 16 22 16 19

1 18 12 16 26 16 18

5 181....... 15 32 18 26

22 18f....... 15 28 17 22

22 18i...... 15 (....... 16 |.......

Nore.—Discharge determined from ratmg curves a; pheable as follows: July 1 to Oct. 26, 1913, faily well
defined; Oct. 27, 1913, to Mar. 16, 1914, poorly defined; Mar. 17 to Dec. 29 1914 and Dec. 30 1914 to June
30, 1915 fairly well defined. No water in d1 ch Oct. 25, 26, Dec. 7, 1913, 26 to Oct Dec. 5, and
Probabl Dec. 6, 1914. Gate closed Dec, 2 1914 discharge represents ea.gage ischarge terpolated

andays and holidays when gage Was 1ok Tead
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Monthly discharge of Hiloa ditch near Eleele, Kauai, for the years ending June 30, 1914

and 1915.
Discharge. Total run-off.
. Milli \! r . - .
Month, lion gallons per day. sefce%,sd Million Acre-
Maximum. | Minimum. | Mean. | (mean). gallons. feet.

1913-14.
July. oo 30 20 24.6 38.1 762 2,340
August........ 31 18 23.1 35.7 15 2,200
September 28 17 20.7 32.0 622 1,910
October 1-24, 27- 31 17 23.7 36.7 687 2,110
November. ....... 30 12 23.2 35.9 695 2,140
24 4,5 16.8 26.0 504 1,550
32 15 19.6 30.3 608 1,860
18 13 14.7 22.7 411 1,260
32 11 15.8 4.4 491 1,500
27 10 15.1 23.4 453 1,390
35 12 22.0 34.0 681 2,000
32 21 25.4 39.3 761 2,340
35 4.5 20. 4 316 7,390 22, 700

1914-15.
FLL 1 33 17 25.4 39.3 788 2,420
August. ..o 33 22 25.6 39.6 793 2,440
September 1-25. ... ... . ....... 27 23 25.0 38.7 626 1,920
October6-31 . .....__............_... 28 19 24.2 37.4 630 1,930
November. ........coeeieeae.... 29 18 23.8 36.8 713 2,190
December 1-3, 7-31.. 27 1 20.5 3L7 575 1,760
anuary... 24 18 19.7 30.5 611 1,870
February 30 12 20.0 30.9 561 1,720
h . 26 15 - 18.0 27.8 557 1,710
April. . 32 14 20.3 31.4 610 1,870

ay... 34 16 22.0 34.0 682 2,

June.....o.oiiii i, 36 16 22.8 35.3 684 2,100
The period (352 days)......... 36 1 22.2 34.3 7,830 24,000

HANAPEPE DITCH AT HANAPEPE FALLS, NEAR ELEELE, KAUAL

Locarion.—250 feet below intake, 345 feet above confluence with Hiloa ditch, and
8 miles northeast of Eleele.

RECORDS AVAILABLE.—January 21, 1914, to June 30, 1915. November 22, 1911, to
January 20, 1914, at station 150 feet below present gage.

Gage.—Vertical staff installed January 21, 1914; read once daily except on Sundays.
November 22, 1911, to January 20, 1914, vertical staff 150 feet below present
gage at different datum.

D1scHARGE MEASUREMENTS.—Made in flume.

CHANNEL AND CoNTROL.—Wooden flume; discharge relation affected at times by
backwater caused by inflow of Hiloa ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded at present site, 2.2 feet at 8
a. m. May 9, 1914 (discharge, 17 million gallons, or 26 second-feet); ditch occa-
sionally dry.

Drversions.—Diverts all low-water flow of East Branch of Hanapepe River.

ReguraTions.—By head gates.

Urmizarion.—Irrigation of sugar cane and domestic supply.

Accuracy.—Rating curve fairly well defined and estimates fair except for high stages.
Backwater from inflow of Hiloa ditch occurred at this station whenever the gage
in Hiloa ditch read 2.2 feet or over; computations corrected accordingly. See
footnote to daily-discharge table.

Discharge measurements of Hanapepe ditch at Hanapepe Falls, near Eleele, Kauai, during
¢ years ending June 30, 1914 and 1915.

Discharge.
Date Mado b haleht Second. | Mill
ate. o by— o] _ ion
(feet). | 53%00d- | galions
. per day.
1914—Jan. 21 1.40 13 8.6
Aug. 17 17 2 13
Nov. 1 1.80 21 14
1915—June 22 1.68 it 1




58 SURFACE WATER SUPPLY OF HAWATI, 19131915,

Discharge, tn million gallons per day, of Hanapepe ditch at Hanapepe Falls, near Elecle,

Kauaz, for the years ending June.30, 1914 and 1915.
{To convert discharge in million gallons per day to second-feet multiply by 1.55.)

Date. Jan. | Feb. | Mar. | Apr. |May. Date. Jan. | Feb. Apr.  May. | June.
1914.

7.4| 81| 6.2] 9.2 b1 TN F 6.8 | 12 6.2 |11 12
7.4 6.2 6.2| 8.6 17 6.2| 9.8} 5110 13
7.4| 6.2 6.2] 8.0 18 6.2 7.4 7.4 9.2 12
7.4] 6.2 5.6 7.4 19 6.2 6.8| 7.7 8.6 14
6.8} 6.2| 6.2| 6.8 20.. 6.2 6.2{ 80|14 12
6.8 6.8] 6.8 6.8 21.. 86| 62| 62| 80|12 12
6.81 6.21 6.2| 6.8 22 80| 62| 6.2 7.4]11 13
6.8 6.2 5616 23 8.0| 6.2| 6.2|13 11 14
6.8 6.2 5.6 |17 24 7.4 6.2 6.2 12 12 14
6.8 6.21 56|14 25 7.4 6.2| 6.2}12 12 13
6.8 56( 56|11 26.. 7.4 62| 6.2|12 |11 13
6.8| 56/ 56|11 2.. 11 6.2 62|11 12 12
80| 56| 56| 9.8 28 9.2110 13 11 11 12
6.8 | 12 51] 9.2 29 80 1...... 9.6] 9.8]111 12
6.8 12 51| 8.6 30 1.4 |...... 6.2 86|11 12
31.. &0 |...... 6.2)...... 12 ...

Date. July. | Aug. | Sept. | Oct. Dec. | Jan. | Feb. Apr. | May. | June,

1914-15,

12 8.6 8.0 7.4 6.2 9.0 7.4
16 9.1 8.0 7.4 6.2 10 7.4
12 9.5 8.0 8.0 6.2 12 6.8
....... 10 8.0} 12 6.2 11 6.8
....... 9.8 7.4 9.2 62| 11 7.4
....... 9.8 7.4| 86( 13 10 7.7
8.0 9.8 7.4| 80 7.4] 9.8 8.0

9.8 98 7.4 7.4 6.2 9.8 13
12 9.2 7.4 9.2 6.2 9.7 9.2
12 9.2 9.8 8.0 6.2 8.6 8.0
10 92| 11 7.4 6.21 15 7.4
10 10 8.6 7.4 6.2} 12 7.4
11 10 7.4 7.4 6.2 9.8 8.6
11 9.2 7.4 7.1 6.2 9.2 9.8
11 9.2| 7.4| 68| M4 8.6 8.6

11 8.6 7.4 6.8 14 8.6 12

1 8.6 7.4 6.81 12 8.6 11

11 8.6} 7.4| 6.8] 10 10 10

11 8.6 7.4 6.8 8.0 11 11

9.8 86| 7.4| 68| 80| 9.8] 10

8.6 9.8 10 7.1 7.4 10 10

8.6 8.6 13 7.4 6.8 8.6 11

8.6 8.6 | 12 6.8] 6.8]| 886 11

8.6 8.6/ 11 9.8 8.6 8.6 u
8.6 86| 86, 68| 93| 80 9.8
8.6 8.0 8.0 6.81 10 8.0 9.2
8.6 8.0 7.4 6.8 7.4 7.4 8.9
.95 8.0 7.4 6.5 7.4 7.4 8.6
4.6 8.0 [.an-n.s 6.2} 12 7.4 9.2
8.6 8.0 |.c..--. 6.2 9.8 7.4 8.6
8.6 80 ....... 6.2 ....... X N T

Norte.—Discharge determined from a rating curve fairly well defined between 6 and 16 million gallons
%n: dgsy (9 and 25 second-feet). No water in ditch Sept. 26 to Oct. 5 and Dec. 4 to 6, 1914. Gate closed
Yec, 28, 1914; discharge shown for that day represents leakage. Discharge for days on which gage in Hiloa
ditch read 2.2 feet or over (27 million gallons per day or 42 second-feet, from Mar. 17 to Dee. 29, 1914, and
30 million gallons per day, or 46 second-feet, for remainder of the period) reduced to allow for probable
effect of backwater. Discharge interpolated for Sundays and holidays, when gage was not read.
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Monthly discharge of Hanapepe ditch at Hanapepe Falls, near Eleele, Kauas, for the years
ending June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. .
Se;::eoezad- Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean ‘
11 7.4 8.22 12.7 90 277
10 6.2 6. 81 10.6 191 585
13 5.6 7.29 11.3 226 694
13 5.1 7.55 1.7 226 695
17 6.8 10.6 16. 4 329 1,010
14 11 12.2 18.9 367 1,120
The period (161 days)......... 17 5.1 8.88 13.7 1,430 4,380
1914-15
............ 13 11 11.5 17.8 358 1,090
August. 16 12 13.2 20. 4 409 1,260
September 1-25, . 15 13 13.9 21.5 348 1,070
October 6-31..........cc.o.... . 13 11 12.0 18.6 312 7
November...........o...o..... . 16 9.8 12.1 18.7 363 1,110
. 16 .95 9,70 15.0 272
10 8.0 8.956 13.8 278 851
13 7.4 8.39 13.0 235 721
12 6.2 7,48 11.6 232 712
14 6.2 8,21 12,7 246 756
15 7.4 9.43 14.6 292 897
13 6.8 9.16 18.2 275 843
16 .95 10.3 15.9 3,620 11,100

HANAPEPE DITCH AT KOULA, NEAR ELEELE, KAUAIL

Location.—A¢ the first flume below siphon at Koula, 4 miles below intake and 4
miles north of Eleele.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1915.

GaGeE.—Vertical staff; read once daily.

D1sCHARGE 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.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.97
feet November 30, 1913 (discharge, 67,000,000 gallons per day, or 104 second-feet);
ditch occasionally dry.

Diversions.—Diverts part of flow of Hanapepe River.

REecuLATION.—By head gates.

UrmizatioN.—Domestic supply and irrigation of sugar cane.

Accuracy.—Estimates based on a fairly well-defined rating curve; fair for low and
medium stages; estimates for high stages probably somewhat in error owing to
fluctuation of stage not shown by the gage readings.

Discharge measurements of Hanapepe ditch at Koula, near Eleele, Kauat, during the
years ending June 30, 1914 and 1915.

Discharge.
D M hG' e1;
ate. ade by— elg
b4 (feet). | Second- éﬂ{ggg
foet. per day.
1914—Aug. 17 J’ C.Dort. i 3.08 48 31
1916—June 22 | W. V. Hardy ............................................ 3.02 53 34
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Discharge, in million gallons per day, of Hanapepe diich at Koula, near Elecle, Kauas,
Jor the years ending June 30, 1914 and 1915.

1T'0 convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
33 25 33 24 25 60 25 24 21 20 26 33
33 33 33 22 30 53 24 22 20 20 26 33
33 28 33 21 30 46 27 22 19 20 23 33
33 26 32 19 26 39 26 22 18 19 22
33 26 33 19 26 32 25 21 18 22 21 33
33 25 33 32 33 32 24 22 22 22 20 33
33 32 33 32 25 28 26 20 20 19 2 33
33 32 29 34 24 23 32 20 19 18 33 33
33 30 28 33 32 23 33 20 18 18 33 33
30 18 26 32 33 24 26 20 18 18 33 33
30 18 25 32 33 28 24 18 33 33
29 25 28 33 33 28 23 18 32 33
33 33 23 33 31 2R 25 18 29 33
32 33 25 32 34 28 23 18 27 33
32 30 26 32 34 28 22 18 26 33
30 26 23 32 34 27 32 24 32 18 32 33
31 25 23 31 34 27 33 22 32 18 30 33
31 2 2 30 34 28 30 20 23 24 28 33
28 23 25 28 34 27 32 20 21 20 26 33
30 17 28 27 33 26 31 19 20 22 33 33
30 33 21 25 32 26 27 19 20 22 33 33
2 28 23 26 34 26 25| 19 19 22 33 33
25 25 21 33 34 26 23 19 18 32 33 33
29 25 21 33 34 26 22 19 18 33 33 33
33 32 21 32 25 26 22 19 18 33 33 33
33 32 20 31 21 25 18 29 33 33
33 25 21 30 22 25 18 3 33 33
29 28 31 30 22 25 32 32 33
32 33 28 27 45 25 23 31 33 33
28 33 21 25 67 25 20 26 33 33
26 33 [caeenns 26 [coo...- 25 19 |....... 33 feeennnn

1914-15

34 14 26 25 22 33 24
33 16 26 24 21 33 23
26 14 26 25 21 33 22
30 28 26 33 21 33 b14
30 30 28 31 21 31 26
....... 29 23 29 33 30 24
20 30 26 26 24 28 27
18 30 26 28 22 28 33
33 30 26 32 21 26 27
....... 29 32 27 21 26 21
....... 30 30 26 20 33 22
33 31 32 25 20 33 22
33 34 27 24 25 31 22
33 30 26 23 23 28 26
33 29 26 23 28 27 27
33 29 26 23 33 26 33
33 28 26 23 33 b4 33
33 28 25 2 26 32 33
....... 28 25 22 25 33 33
....... 28 26 22 24 31 26
14 34 32 22 22 32 33
14 28 33 26 22 28 32
14 28 33 23 22 29 32
14 28 33 32 28 28 32
14 27 28 24 33 26 28
14 27 26 22 33 26 P44
....... 27 26 22 33 25 27
....... 27 25 22 |.iea..n 26 26
27 f-eeiiit 22 33 25 30

20 feeennes 22 33 24 27

27 ... 22 |....... 23 |.......

Nore.—Discharge determined from a rating curve fairly well defined above 23 mﬂlion gallun er day
(36 second-feet). Discharge interpolated Oct. 11, 12, 25-27,
in ditch Mar. 12, 13, Sept. 18, 20, Sept. 26 to Oct, 7, Nov. 12, 28, 29, Dec. 6, 10, 11, 19, 27-29, 1914, and

Apr. 28, 1915,

Nov. 29, Dec. 1-4, 7, 1 0 water
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Monthly discharge of Hanapepe ditch at Koula, near Eleele, Kauai, for the years ending
June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. s?eg%d. Million Acre-
Maximum. | Minimum. | Mean. | (mean). | 82llons. | feet.
1913-14.
B 11| AU 33 25 30.9 47.8 959 2,940
August, .. .ooooiiiil 33 17 27.6 42.7 856 2,630
September.............o.oooeao 33 20 26.4 40.8 91 2,430
(01670137 I 34 19 28.9 44.7 896 2,750
.......... 67 21 3L8 49.2 954 2,930
60 23 29,5 45.6 915 2,810
33 21 26.2 40.5 811 2,490
24 18 20.7 32.0 580 1,780
32 18 21.1 32.6 612 1,880
33 18 22.7 35.1 681 2,090
33 20 29.6 45.8 917 2,820
33 33 33.0 51.1 990 3,040
The period (363 days)......... 67 17 27.4 42.4 9,960 30,600
1914-15.
151 34 18 32.9 50.9 1,020 3,130
=20 et 34 33 33.7 52.1 977 3,
September 1-17, 19, 21-25__.......... 34 34 34.0 52.6 782 2,400
October8-31. ... . coceuieienaanann. 34 26 32.5 50.3 781 2,390
November 1-11,13-27,30............ 34 28 316 48.9 2,620
December 1-5, 7-9, 12-18, 21-26, 30-31. 34 14 24.7 38.2 568 1,740
J 34 b2 27.5 42.5 852 2,620
33 23 27.5 42.5 770 2,360
33 22 24,9 38.5 773 2,370
33 20 25.6 39.6 743 2,
33 2 28.8 44.6 804 2,740
33 22 27.6 42.7 828 2,540
34 14 29.2 45.2 9,840 30,200

HULEIA RIVER NEAR L1HUE, KAUAL

LocattoN.—About 300 feet above stone bridge where wagon road from Lihue to the
rice plantation crosses stream; about 4 miles southeast of Lihue.

RECORDS AVAILABLE.—May 8,°1912, to June 30, 1915.

GaGE.—Vertical staff for low water; inclined staff for high water; read once daily.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 200 feet above and
below gage, current sluggish at low stages; right bank low with gentle slope; left
bank high and steep. Control composed of large bowlders and rock ledge; fairly
permanent between extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 10.2
feet March 23, 1913 (discharge, approximately 176 million gallons per day, or 272
second-feet); minimum stage recorded, 6.1 feet April 2 to 4, 1915 (discharge,
2.8 million gallons per day, or 4.3 second-feet).

DrvErsioNs.—Several above station. -

REegurarioNn.—None except by diversions.

Uruization.—Irrigation of sugar cane, rice, and taro.

Accuracy.—Estimates poor because of lack of sufficient discharge measurements to
define changes in discharge relation.

Discharge measurements of Huleia River near Lihue, Kauar, during the years ending
June 30, 1914 and 1915.

Discharge.
Date Made b h%iag!?t Milli
ate. e by— g] R on
(foet). Sf;ceggd gallons
. per day-
1914—Jan. 22 | W, V. Hardy...cememomimer e i e cencaeeaaanaes 6.53 15 10
Nov. 11 | J. C. Dort - 6.89 23 15
Dec. 26 |..... o o TP 6. 56 14 8.7
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llons per day, of Hule

SURFACE WATER SUPPLY OF HAWAII, 19131915,

July. | Aug. | Sept.

[To convert discharge in million gallons per day to second-fest, multiply by 1.55.]

Date.

Discharge, in million ga

62

1913-14.
1914-15.

Nore.—Discharge determined from a poorly defined rating curve.
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Monthly discharge of Huleia River near Lihue, Kaued, for the years ending June 30, 1914

and 1915,
Discharge. Total run-off.
Month. Million gallons per day. Sefe“géd' Million | Acre-
Maximum, | Minimum. | Mearn. | (mean) | Sallons. feet.
1913-14. :
JULY e 30 5.0 6.75 10.4 209 642
August.... 9.0 3.9 4.91 7.60 152 467
September 9.0 3.9 4.92 7.61 148 453
Odctober..... 123 3.9 18.8 29.1 582 1,790
November. . 85 7.8 325 50.3 976 2,990
December. 52 7.8 19.6 30.3 607 1,860
January... 39 6.3 8.60 13.3 266 818
February. 6.3 5.6 5.98 9.25 167 514
61 5.0 9.43 14.6 292 897
43 6.3 8.68 13.4 799
75 6.3 19.1 29.6 594 1,820
75 6.3 14.6 22.6 439 1,340
123 3.9 12.9 20.0 4,690 14, 400
58 6.3 11.2 17.3 346 1,070
August.. 52 6.3 12.7 19.6 393 1,210
September. . 75 7.8 24.2 37.4 726 2,230
October. ... 65 4.8 24.9 38.5 773 2,370
November. . 65 6.0 21.0 32.5 630 1,930
December. 7% 6.0 21.7 42.9 858 2,640
January... 6.0 3.6 4.61 7.13 143 439
February. 3.6 3.6 3.60 5 87 101 302
March.. 3.6 3.2 3.52 5,45 109 339
April. 60 2.8 7.45 11.5 224 685
ay.. 60 4.8 7.17 1.1 222 686
June....... 5. 4.8 4.82 7.46 145 444
Theyear.........oc.occeemn.n. 75 2.8 12.8 19.8 4,670 14, 300

SOUTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAIL!
LocaTioN.—One mile above Waiehu Falls and about 7 miles northeast of Lihue.
RECORDS AVAILABLE.—December 10, 1911, to June 30, 1915.

GAGE.—Friez water-stage recorder.

DiscaarceE MEASUREMENTS.—Made from cable.

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

EXTREMES oF DISCHARGE.—Maximum stage recorded during period of record, 14.75
feet at 7 p. m. September 26, 1914 (discharge, computed from extension of rating
curve, approximately 10,000 million gallons per day, or 15,500 second-feet);
minimum stage recorded, 3.09 feet February 14 to 15, 1912 (discharge, 2.9 million
gallons per day, or 4.5 second-feet).

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

REecuLATION.—BY diversions above station.

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

AccUurAcy.—Estimatesare based onrating curvesfairly well defined for low and medium
stages and a continuous gage-height record; fair for all stages except extreme floods.

Discharge measurements of South Fork of Wailua River near Lihue, Kauar, during the
years ending June 30, 1914 and 1915.

Discharge.
oago, Million
Date. Made by— elg -

° ade by (feet). | 59079~ | gallons

per day.

1914—Jan. 23 3.256 43 28

June 7 3.7 128 82

8.20 | 3,440 | 2,22

Aug. 4.04 200 9

3.80 146 94

Sept. 5.20 559 361

14 ... do..... 6.10 1,060 685
1915—Feb. 18 | D. E. Horn 2.60 1 9.3
Mar. 18 | W. V, Hardy 2.51 11 7.0

June 24 | D, E. HOIDOI - o0t 3.28 88 57

1 Described il Water-Supply Papers 318 (pp. 94-9v), 336 (pp: 66-68), and 373 (pp. 46~47), as “‘above
Waiehu Falls, dear Lihue.”

60398°—wsp 430—17—5
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Discharge, in million gallons per day, of South Fork of Wailua River near Lihue, Kauai,
Jor the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1 55.]

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

1913-14.

............. 122 83| 131 8.0| 69 37 371 28 48
b ISR, 50| 168 12 76 37 371 20 48
3 iinaaaann. 106 32| 140 17 69 42 371 20 24
4., 106 27 62 17 69 37 371 20 20
L SO 122 27 56 17 69 48 37| 32
Buoeeenannnns 62 27| 122 69 69 42 24| 42 48 |ecveeifeeaaann
T, 50 32 90 62 69 48 24 RN SO
- SO 50 32 50 | 492 69 226 2] 37 20 |eee....| 186
9 eiaennn. 50 27 4 |40 198 186 16| 24 2 |....... 124
1000 ceemennnn, 38 27 38 | 140 242 87 16| 16 20 feerr... 108
) D 38 27 38 | 122 457 80 80 16| 16 20 J....... 132
12.0ciieenn. 38 38 32 | 106 682 73 87 16| 16 24 |....... 140
130, 98 56 27 | 149 562 73 3 16| 13 24 |....... 94
Mol 56 50 27 | 106 220 66 66 13| 28 20 feee.... 87
15 s .| 50 4 38 (131 158 66 20 13| 32 16 feeeo... 108
16.ceeeannnn. 50 32 32 98 158 66 | 206 28 | 132 20 fo...... 94
by SO 44 27 27 98 140 66 167 16 2 ... 108
180 iieeeieaen. 38 22 27 | 114 131 66 80 13| 28 28 |....... 124
19 i 38 27 27 83 582 60 80 13| ¢ 20 J|....... 176
20- e, 69 27 22 69 |---... 54 73 13) 2 16 |.......
2 ieeian.. 4 98 17 122 J...... 54 42 13| 20 24 124
22 e 38 44 27 (158 [...... 54 32 13| 20 28 590
............. 32 32 80| 8 [......|] 54 28 13| 16 | 278 186
24 il 38 32 12 | 140 |.....C 54 28 13| 16 | 116 246
25 eeeanann 90 50 17 1106 |...... 48 28 16| 16 66 118
26, e 149 38 17 | 83 J...... 54 32 60 l....... 176
2eeeeeeaaannn. 76 27 80 69 |...... 48 32 (140 |....... 149
28 i 50 62 801131 |...... 48 80 |108 |....... 108
29 iiieiiann.. 83| 168 80| 76 |...... 42 80 80 f....... 101
30 i, 50 76 12 83 |e..-.. 42 60 80 |....... 108
IO 50| 168 [-eaco-e- 83 fee-e.. 42 1.7 2 OO IR

1914-15,

............. 108 158 140 | 385 250 | 298 12 8.0 223 29
2, 94| 108| 226 1303 270 | 279 12 80| 154 26
8 eaaaennl 94| 124| 140 | 293 205 | 260 12 8.0 130 36
Z A 04| 124| 108 | 205 123 | 241 29 12 109 70
[ 3O 91| 478 | 186 | 170 138 | 223 12 12 85 56
Bueenanenn, 88| 23| 278 |162 292 | 303 29 | 102 66 44
Teeceeaaannn, 85| 176| 167 196 214 | 410 17 32 61 48
- TR, 82| 132] 132 | 205 154 | 281 20 12 52 154
9. ieeaeeannnn, 79| 108| 167 | 154 196 | 196 52 10 48 75
B 11 ER 7 94 158 154 116 170 23 8.0 4 52
| DO 75| 236| 140 | 130 1021 123 61 70| 14 8.0| 130 44
12, caannn.. 73| 140| 325 | 116 90 90 61 80| 12 8.0 44
180 .. 124 278 | 109 85 85 66 61| 10 66 52 40
| A 66| 1081 478 | 102 80 56 52| 10 32 44 4
15 eann.. 60 87| 325 | 109 70 75 56 42| 10 85 40 66
[ IR 246 73| 149 | 109 66 70 56 32| 80/|162 36 170
b SO 124 73| 132 | 116 70 70 56 22| 80| 9 36 146
18 e 176 | 108 | 158 66 66 52 12} 80| 56 80 146
19 oo, 94| 101 116 96 61| 123 52 121 10 52 75 348
20 73 94| 158 90 61 85 48 10| 10 36 52 138
b2 P, 60 87| 176 | 102 61 80 66 9| 12 26 52 102
22, e, 60| 23| 108 85 56 85 52 85| 12 29 48 85
P RO 66| 338| 186 80 61 96 48 40| 12 29 48 70
24 ...l eeeed| 87| 206 915 80 80 96 48 56| 14 4 4 61
. B, 236 | 108 | 1,260 75 66 96 48 29| 17 96 40 56
260 ceeannenns 108 [ 116 | 3,420 75 130 75 10 |815 44 56
2. eeaannn.. 94 80 | 1,500 75 61 8.0 | 990 36 61
28 i iieeeanan. 94 80| 398 80 385 70 8.0 | 250 32 85
............. 362| 158 336 70 336 56 8.0 | 325 32 90
30 i 512 | 267| 348 80 317 56 6.5 292 29 85
E s T 2 312 |eee..... 130 |...... 52 8.0 [eaaenn 29 |.......

Nore,~—Discharge determined from rating curves applicable as follows: July 1 to Nov. 19, 1913, fairlfr
welldefined below 200 million gallons per day (309 second-feet); Sept. 27, 1914, to June 30, 1915, fairiy well
defined below 400 million gallons per gay (619 second-feet). Discharge interpolated Julg 5-1i, Deoc. 1-4,
1914, and Feb. 14-17, 1915.  No records for g&riods for which discharge is not given. E tes July 1 to
Dec 31, 1913, supersede those published in Water-Supply Paper 373, p 47.
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Monthly discharge of South Fork of Wailua River near Lihue, Kauai, for the years ending
June 30, 1914 and 1915.

Discharge. Total run-off.
Million gallons per day.
Month.
Sefce%?d- Million Acre-
: ; gallons. feet.
Maximum. | Minimum. | Mean. | (mean).
1913-14.
264 32 80.3 . 124 2,490 7,640
168 22 48.7 75.4 1,510 4,630
168 8.0 44.4 68.7 1,330 4
492 8.0 112 173 3,480 10,700
682 69 215 333 4,090 12,500
80 42 58.3 90.2 1,280 3,940
246 28 79.1 122 2,450 7,530
37 13 19.7 30.5 552 1,690
132 13 34.3 53.1 1,060 3,260
278 16 50.7 78.4 1,520 4,670
590 87 156 241 3,590 11,000
512 60 126 195 3,910 12,000
478 73 157 243 4,870 14,900
3,420 108 420 650 12,600 38,700
38! 70 134 207 4,150 12,700
November. 385 56 153 237 4,580 14,100
December. . 410 52 140 217 4,350 13,300
January.. 66 44 55.7 86.2 1,730 5,300
February 96 10 43.2 66. 8 1,210 3,710
March. 52 6.5 14.0 21.7 1,
April.. 990 8.0 124 192 3,710 11,400
y... 223 29 65.1 101 2,020 6,190
JUne. o, 348 26 84.2 130 2, 7,750
The year. -« ....c.coeeeeeean.. 3,420 6.5 126 195 46,100 [ 141,000

HANAMAULU DITCH NEAR LIHUE, KAUAL

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

Recorps AvAaILABLE.—July 1, 1910, to June 30, 1915.

Gage.—Vertical staff; read once daily. New datum September 30, 1911.

DiscEARGE MEASUREMENTS.—Made in flume.

CHANNEL AND CONTROL.—Wooden flume; straight for 20 feet above and below gage
aquatic plants grow on bottom and sides of flume. Control is rock section at end
of flume; probably permanent; discharge relation changed by repairs to flume and
ditch between October 1, 1914, and January 2, 1915.

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

Recuration.—By head gates.

UriuizatioN.—Irrigation of sugar cane and domestic supply.

Accuracy.—Estimates fair for all stages; rating curves well defined but only one gage
reading daily.

Discharge measurements of Hanamoulu ditch near Lihue, Kauai, during the years
ending June 30, 1914 and 1915.

Discharge.

Date. Made b hGlaggI?t Milli
ate. e by— o - illion
(fost). | 592909~ | ‘gailons
" per day.
1914—Nov. 10 1.23 11 7
1915—Feb. 17 2.34 29 19
June 25 2.14 24 16
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Daily discharge, in million gall

SURFACE WATER SUPPLY OF HAWAII, 19131915,

“end

er day, of Hanamaulu ditch near Likue, Kauat, for

the years ing June 30, 1914 and 1915.
[To convert discharge in million gallons per day to second-feet multiply by 1.55.]
Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913~14.

23| 26 28 12
231 26 29 12
23| 26 28 12
23| 26 28 12
241 27 28 11
23 27 27 26
23| 26 27 26
23| 26 30 25
23| 26 14 25
33| 26 29 22
30| 26 28 26
21| 23 21 26
24| 21 27 26
24| 20 27 27
24| 20 27 27
25| 18 27 27
24 18 27 26
23| 29 26 26
23| 27 26 26
23| 26 28 26
23| 26 28 26
23| 25 29 21
23| 24 28 21
22| 24 29 27
22| 21 29 27
23| 21 29 27
241 21 29 28
2447 2 29 28
24| 28 12 28
241 28 12 28
24 f....... 12 |o......
18| 15 12 18
18] 15 7.7 18
19| 15 7.7 18
19| 15 9.6 19
19| 15 6.8 18
19 18 17 18
19 17 17 18
19| 19 17 19
191 18 17 18
19| 17 17 18
18| 16 19 18
18| 16 16 18
181 19 16 18
18| 18 17 18
17| 19 17 18
17| 17 17 19
17 17 17 18
171 16 17 18
171 18 18 18
16| 16 16 17
16| 18 17 16
17| 16 16 16
17 [ 16 16 16
20| 16 16 16
16| 16 16 16
16 17 15 16
16 9.1} 18 16
15| 17 18 16
15| 21 18 16
15| 17 18 16
16 |...en.. 18 |.......
Nore.—Discharge determined from rating curves applicable as follows: July 1, 1913, to Sept. 24, 1914,
fairly well defined; Jan. 3 to June 30, 1915, well defined. No water in ditch %\Tov. 23-28, Dec. 1-9, 1913.

and Sept. 25-30, 1914. Discharge interpolated Mar. 29 and 30, 1914. No record for period Oct. 1, 1914,

to Jan. 2, 1915,
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Monthly discharge oj Hanamaula ditch near Lihue, Kaua, for the years ending June 30,
1914 and 1915.

Discharge. Total rua-off.
Month. Million gallons per day.
Second- | wrillion | Acre-
X Jar (mean) gallons. feet.
Maximum." Minimum. | Mean.
1913-14. -
JOly e ey e 2% 23 24.9 38.5 77 2,370
August. ..o 36 23 25.2 39.0 780 2,400
September. .. .....ooiii s 26 23 24.6 38.1 739 2,260
October..... ..o, 30 16 22.8 35.3 707 2,170
November 1-22,29-30. . ............. 21 3.2 11.4 17.6 273 84
December 10-31............. R 21 7.8 16.5 25.5 363 1,110
January. .. ..o 23 6.6 18.1 22.0 562 1,720
February. .. ... ................ 26 21 23.0 35.6 644 1,980
S 33 |- 21 23.8 36.8 738 2, 260
April. ... 29 18 24.5 37.9 734 2,
Y e e e 30 12 25.7 39.8 798 2,440
June. ... 28 11 21.8 3.7 653 2,010
The period (350 days). .c-....- 36 3.2 22.2 313 7,7¢0 23,800
1914-15.
July . i 30 26 27.8 43.0 861 2,640
August. ... ...l 28 13 18.9 20.2 585 1,800
September 1-24 ... .......... R, 20 19 23,6 39.6 615 1,890
January 3-31. .. ..ooiiiiiiiiiaiiaaa 19 13 17.1 26.5 405 1,520
Febroary.....o.oo.oooooooao... FU, .20 12 17.8 27.5 499 1,530
March.. ... 20 15 17.4 26.9 540 1, 660
April.. .o 2 9.1 16.5 25.5 495 ,
B e e e 19 6.8 15.6 24.1 485 1,480
June. ... . 19 16 17.4 26.9 522 1,600
The period (265 AAYS)........- 30 6.8 19.3 29.9 5,100 15,600

LIHUE DITCH NEAR LIHUE, KAUAL

Location.—At point where Kauai Electric Co.’s power line crosses ditch, 1% miles
below intake, and about 5 miles northwest of Lihue.

Recorps AvarmaBLe.—July 1, 1910, to June 30, 1915.

Gage.—Vertical staff; read once daily.

Di1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel cut in clay and gravel; ditch clean with low
grade. Discharge relation sometimes affected by backwater caused by inflow
of Kanaha ditch 260 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.64
feet at 6.50 a. m., April 8, 1915 (discharge, 10 million gallons per day, or 15 second-
feet); ditch occasionally dry.

Driversions.—Part of flow is diverted above station into a ditch at lower level.

REecuraTion.—By head gates.

UriLrzation.—Irrigation of sugar cane and domestic supply.

Accuracy.—Estimates poor, owing to variable effect of backwater on discharge rela-
tion.

Discharge measurements of Lihue ditch mear Likue, Kauai, during the years ending
June 30, 1914 and 1915.

Discharge.
Mads hGag}?t
Date. ade by— eig’ 4
(feet). | Second- | >illion
feet. gaflons
per day.
1914—Nov. 10 1.25 6.8 4.4
1915—Feb. 17 1.46 11 7.0
June 25 1.33 6.5 4.2
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SURFACE WATER SUPPLY OF HAWAII, 19131915,

, Kauai, for the years

litch near Lihue
ending June 30, 1914 and 1915.

{To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Discharge, in million gallons per day, of Lihue d

May. | June.

Apr.

Mar.

Feb.

Jan.

Dec.

Nov.

Oct.

Sept.

Aug.

July.

Date.

1913-14.

fairly well

1915,

and May 6 to June 30,

v 3, 1915,

, 1914, to Ma,

ing curves applicable as follows: July 1 to Dec. 31, 1913, and

; Nov. 6,

e determined from rat:

1914, poorly defined
o record for periods for which discharge is not given.

8!

Note.—Dischar;
1%pt. 24,

Jan. 1 to S
defined.
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Monthly discharge of Lihue ditch near Lihue, Kauat, for the years ending June 30, 1914

and 1915.
Discharge. ) Total run-off.
Month. Million gallons per day.
Sefce%%d- Mﬂlion Jf&crte-
allons. eet.
Maximum. | Minimum. | Mean. (mean). | &
6.7 5.7 6.15 9.52 191 585
7.0 5.7 6.21 9.61 193 591
7.2 6.1 6. 50 10.1 195 598
7.8 2.4 6.54 10.1 203 622
5.8 4.0 4.69 7.26 141 432
4.7 1.6 3.85 5. 96 58 177
4.2 .5 1.69 2.61 29 88
8.4 3.0 4.77 7.38 110 337
8.4 3.0 4.98 7.7 154 474
6.8 3.6 4.82 7.46 144 444
7.6 4.2 5.31 8.22 165 505
6.1 .3 4.34 6.71 130 400
8.4 .3 5.19 8.03 1,710 5,250
5.4 4.2 4.86 7.52 151 462
5.4 2.6 4.44 6.87 138 422
6.1 4.2 5.11 7.91 123 376
7.6 .6 5.71 8.83 143 438
4.4 .2 2.17 3.36 67 206
6.9 3.3 4.66 7.21 145 443
7.6 5.6 7.14 11.0 200 614
9.2 6.2 7.77 12.0 241 739
10 3.8 8.73 13.5 244 750
6.1 2.6 4.79 7.41 139 426
6.1 3.0 5.06 7.83 152 466
10 .2 5.46 8.45 1,740 5,340

NORTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAL

LocaTioN.—300 feet below confluence of main and east branches of the stream, about
12 miles north of Lihue.

RECORDS AVAILABLE.—August 1, 1910, to September 25, 1914, when station was dis-
continued.

GacE.—Friez water-stage recorder installed December 28, 1910, to replace original
staff washed out October 28, 1910. New datum.

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

CHANNEL AND coNTROL.—Omne channel at all stages; straight for 75 feet above and
below gage; right bank low and wooded; left bank steep and rocky; current
sluggish. Control composed of boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.3 feet
at 6 a. m. September 25, 1914 (discharge, computed from extension of the rating
curve, approximately 2,500 million gallons per day, or 3,870 second-feet); mini-
mum stage recorded: 0.42 foot September 26 to 27, 1912 (discharge, 12 million
gallons per day, or 18 second-feet).

Drversions.—Kanaha ditch diverts part of flow above the station.

RecuraTION.—None except by diversion above.

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

Accuracy.—Estimates poor, as rating curve is poorly defined and gage-height record
is of doubtful accuracy at times.

The following discharge measurement was made by W. V. Hardy:
January 23, 1914: Gage height, 0.54 foot; discharge, 27 million gallons per day
(42 second-feet).
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Discharge, in million gallons per day, of North Fork of Wailua River near Likue, Kouasi,
Jor the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

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

1913-14.

7 21 50 17 37 138 22 25 19 22 41 78
67 21 39 16 34 145 37 22 19 88 30 94
50 21 72 40 37 129 22 22 25 22 28 78
44 23 54 37 54 94 83 19 22 30 50 68
36 25 39 238 40 80 406 19 22 25 704 117
30 27 35 115 119 72 152 17 19 22 424 &8
28 23 28 63 138 67 63 17 19 22 144 68
27 21 26 78 255 59 45 17 17 19 88 73
30 32 27 69 381 58 58 17 15 19 68 83
58 30 25 93 255 55 50 17 15 19 58 63
41 41 23 72 112 50 34 17 25 19 50 58
37 26 25 54 82 49 34 19 17 17 50 50
35 41 23 57 69 47 58 19 63 17 58 63
28 27 21 48 63 46 100 17 30 15 58 54
23 24 21 50 65 46 50 17 19 25 37 54

LRI i

-

Nore.—Discharge determined from a poorly defined rating curve. Discharge interpolated May 9, 1914.
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Monthly discharge of North Fork of Wailua River near Lihue, Kauai, for the years ending
) June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(moan), | gallons. | feet.
Maximum. | Minimum. | Mean.
1913-14.
TULY e oo el 173 2 45.3 70.1 1,400 4,310
Aucust.......... 111 21 32.7 50.6 1,010 3,110
September 118 17 34.5 53.4 1,030 3,180
October.......... 238 16 59.5 92.1 1,840 , 661
November 426 34 163 252 4,830 15,000
December........ 145 21 61.5 95.2 1,910 3
406 22 60.6 93.8 1,880 5,770
34 17 19.6 30.3 549 1,680
78 13 .2 34.3 689 2,110
124 15 33.0 51.1 989 3,040
704 28 124 192 3,850 11, 800
420 50 110 170 , 200 10,100
704 13 63.9 98.9 23,300 71,600
168 3 73.5 114 , 280 6,990
168 45 84.3 130 2,610 8,
704 63 158 244 , 940 12,100

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

Locarion.—One mile above intake of Kanaha ditch and 10 miles northwest of Lihue.

RECORDs AVAILABLE.—September 21, 1914, to June 30, 1915.

Gace.—Stevens water-stage recorder.

DiscEARGE 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 low with gentle slope.
Control composed of boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded: 9.5 feet at 6.30 p. m. Sep-
tember 26,1914 (discharge, computed from extension of rating curve, approxi-
mately 2,200 million gallons per day, or 3,400 second-feet); minimum stage
recorded, 1.5 feet February and March, 1915 (discharge, 16 million gallons per
day, or 25 second-feet).

Diversions.—None above station.

Recurarron.—None. .
Utinization.—Part of flow is diverted for irrigation of sugar cane, but most of it is
wasted.

Accuracy.—Record is broken as the recorder did not operate satisfactorily, but
estimates given are based on a well-defined rating curve and continuous gage-
height record and are good for all stages.
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Discharge measurements of North Fork of Wailua River at elevation 650 feet, near Lihue,
Kavai, during the year ending June 30, 1915.

Discharge.
D M ‘ hG? et
ate. ade by— eig 3

4 (feet). | Second- éﬁﬂgﬁg
feet. per day.
1914—Sept. 22 2.28 83 54
23 2.15 7 46
23 2,91 188 121

23 2.67 154
24 |. 4.20 612 396

24 3.58 395
24 5.25 1,120 724
24 4. 40 607 392
24 3.25 295 191
Oct. 21 2.01 61 39
Nov. 23 1.72 34 22
1915~Jan. 19 1.56 27 18
Mar. 18 150 25 16
June 7 2.22 94 61
8 2.30 108 70
25 1.78 4 28

Discharge, in million gallons per day, of North Fork of Wailua River at elevation 650
Jeet, near Lihue, Kauar, for the year ending June 30, 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.)

Date. Sept. | Oct. | Nov. | Deec. Jan, Feb. | Mar. | May. | June.
81 25 16 20 |.ient
114 25 16 18 .......
460 22 16 20 |.......
158 22 18 35 (. ......
22 22 28 [iennann-
48 22 16 28 |iceree e
41 22 18 {1 N DR B
35 22 16 35 (...t 63
32 20 16 32 |.o.e.... 32
41 20 28 22 |ieennnn. 28
30 20 25 20 0. ..ce.s 25
28 25 38 184 ... ... 22
25 20 28 20 f....... 22
25 20 30 181 ....... 25
22 18 20 18 Lieeennn 41
20 22 16 [....... 59
. 22 20 20 16 [........ 52
. 20 20 18 16 96 76
.. 44 18 18 |oeeenaifiiiaaas 81
20 cenieererecnrerncraaaan A DO R P 35 18 B0 [eeeneenofennanann 55
25
22
20
20
20
20
18
35
22
20
25

Norg.—Discharge determined from a well-defined rating curve. No record for periods for which dis-
charge is not given; water-stage recorder did not operate satisfactorily.
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Monthly discharge of North Fork of Wailua River at elevation 650 feet, near Lihue, Kauai,
Jor the year ending June 30, 1915.

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

September 21-28 . 685 55| 243 376 1,950 5,970
December. ... 460 18 5L.5 79.7 1,600 4,900
January... 25 18 20.0 30.9 621 1,900
February. .- 52 16 24.2 37.4 678 2,080
March1~18. ... .. ... ... ..... 35 16 22.2 34.3 400 1,230
June 8-30.....ciiiiiiii e 81 22 41.3 63.9 949 , 920
The period.........ocunimiiecfirmmmeanemacfonioninniniciiiiadiiiaiaian, 6,200 19, 000

KANAHA DITCH NEAR LIHUE, KAUAIL

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

RECORDS AVAILABLE.—August 6, 1910, to June 30, 1915.

GacE.—Vertical staff; read once daily. New datum May 28, 1913.

DiscHARGE MEASUREMENTS.—Made in flume 100 feet above gage.

CHANNEL AND coNTROL.—Cutin soft lava rock; straight for 30 feet above and for
10 feet below gage. Control composed of soft lavarock; fairly permanent between
times of cleaning ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 2.6
feet July 24 to 26, 1913 (discharge, 22 million gallons per day, or 34 second-feet);
ditch occasionally dry. ’

Diverstons.—Diverts part of flow of North Fork of Wailua River.

REcuLaTION.—By head gates.

UriLizatioN.—Irrigation of sugar cane and for domestic supply.

Accuracy.—Estimates based on fairly well-defined rating curves; fair for low and
medium stages; estimates for high and fluctuating stages poor, as gage is read only
once daily.

Discharge measurements of Kanaha ditch near Lihue, Kauat, during the years ending
June 30, 1914 and 1915.

Discharge.
Dait Made b hG?glst
ate. e by— eig’ a1
(feet). | Second. | Million
feet gallons
. per day.
1914—Jan. 1.90 23 15
2.10 24 16
Nov. 2.08 23 15
Dec. 94 9.7 6.2
3 1.47 16 10
1915—Feb. 2.14 23 15
Mar. 2.16 24 16
May 2.06 23 15
June 2.31 27 17
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Dischargé, in million gallons per day, of Kanaha ditch near Lihue, Kauai, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1.50.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June,
1913-14,

20 19 22 191 20 |....... 14 15 15 13 19 15

22 20 20 191 20 |....... 14 15 14 13 20 13

20 20 20 181 20 |....... 14 15 14 16 19 15

20 19 20 18 18 |....... 15 15 14 17 19 15

20 19 20 8] 17 |....... 16 15 15 19 18 15

20 19 22 20| 17 17 17 15 19 19 17

20 18 21 21| 17 17 17 15 18 19 17

20 18 20 22| 17 16 17 14 17 20 15

20 20 20 20| 17 15 17 14 17 13 18

20 18 20 20 18 15 17 13 17 18 17

8 . 19 18 20 200 18 ... 15 16 13 16 18 15

12 20 18 18 21 19 ....... 15 15 15 19 18 17

1 20 21 20 22| 18 7.31 15 16 15 14 18 17

Mol 20 21 19 220 20 7.3} 15 16 19 15 18 17

15, o 20 21 19 21| 20 7.3 15 16 19 16 18 17

6. .l 20 22 19 21 | 20 7.31 15 15 19 15 18 17

7 20 18 19 20| 20 7.3 | 15 15 17 15 18 17

8 20 18 18 20| 20 7.3 | 15 15 15 18 18 17

19, ill 20 19 19 20| 20 9.4 12 15 15 18 18 18

200 iiaaas 20 20 19 20 20 9.4| 12 15 16 | 18 20 17

P2 20 22 19 21| 19 9.4] 15 15 17 18 20 18

9.4} 15 15 16 19 19 15

10 15 15 16 20 19 17

10 16 15 15 19 19 18

10 15 14 15 19 19 18

10 14 15 19 19 18

10 14 16 19 19 18

12 15 19 19 14

14 15 17 19 19 13

14 15 17 19 16 17

14 15 5. ..., 16 .......

12 88| 12 20 14 16 16

13 11 12 15 14 15 16

7.4 11 13 15 14 14 16

39| 10 13 16 14 12 16

.6 10 14 16 14 12 16

5.31 10 14 16 14 15 16

6.0 | 10 14 16 14 14 17

4.6 | 11 13 16 14 14 17

50 11 14 16 16 14 16

3.9 13 19 16 15 14 16

3.9 13 19 15 14 15 16

3.2| 14 18 15 16 15 16

3.6 13 16 15 16 13 15

2.8 13 16 19 15 14 15

2.8 14 14 19 17 15 17

2.2 15 14 19 17 15 16

8.8 13 8.1 20 15 16 16

81} 13 8.1 19 16 17 16

9.8 13 20 16 15 16

8.4 13 14 19 16 16 16

7.8 14 17 19 16 16 16

7.0 14 17 19 16 16 16

7.4 14 16 15 16 15 16

8.8 12 16 15 16 15 16

9.5} 12 16 16 16 15 16

6.4 12 17 11 15 16

9.81 12 16 16 15 16

9.5 | 12 15 16 16 16

8.8 12 19 16 15 16

10 12 15 16 14 16

9.8 12 19 j....... 14 .......

Nore.—Discharge determined from fairly well-defined rating curves applicable as follows: July 1 to Nov.
30, 1913; Dec. 13, 1913, to Sept. 24, 1914, and Nov. 1, 1914, to June 30, 1915. No water in ditch Dec. 1-12,
1913, and Sept. 25-30, 1914. No record Oct., 1-31, 1914. Discharge interpolated July 28, Sept. 7, 14,
21, 28, 29, Dec. 14, 16, 21, 28, 1913; Jan. 25, 26, Feb. 9, 15, 22, Mar. 1, 8, 15, 22, 23, Apr. 26, May 24, July 12
3;13(1 A%%. 2, 1914. Estimates July 1 to Dec. 31, 1913, supersede those published in Water-Supply Paper

, D. 53. .
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Monthly discharge of Kanaha ditch near Lihue. Kauat, for the years ending June 30, 1914

and 1915.
Discharge. Total run-off.
Month. Million gallons per day. Second-
efeetd Mﬂlion ?&crte-
] . mean). | gallons. eet.
Maximum. | Minimum.| Mean. ( )
1913-14.
JULY . e 22 18 20.2 31.3 627 1,920
August. oo 22 18 19.8 30.6 613 1,880
September. . 22 18 19.4 30.0 583 1,790
October..... 22 18 20.3 314 628 1,930
November. ..... 20 14 17.4 26.9 521 1,600
December 13-31. 14 7.3 9.76 15.1 185 9
anuary....... 17 12 14.9 23.1 461 1,420
February..... .cooooiiiioniiaaa. 17 14 15.4 23.8 432 1,320
Mareh. .o 19 13 15.6 24,1 484 1,480
Aprile .o 20 13 17.3 26.8 520 1,590
May. et 20 13 18.4 28.5 571 1,750
JUNe. e 18 13 16.4 25.4 492 1,510
The period (353 days)......... 22 7.3 17.3 26. 8 6,120 18,800
1914-15,
20 16 18.5 28.6 573 1,760
20 18 18.9 29.2 585 1,
20 18 19.4 30.1 465 1,430
17 1.5 14.4 22.3 431 1,330
13 .6 6.78 10.5 210 6
15 8.8 12,2 18.9 378 1,160
20 8.1 14.8 22.9 413 1,270
20 15 17.0 26.3 527 1,620
17 11 15.2 23.5 456 1,400
17 12 14.7 22.7 457 1,400
17 15 16.0 24.8 481 1,470
20 .6 15.2 23.5 4,980 15,300

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

Location.—400 feet above confluence with North Fork, 600 feet above the gaging
station on the North Fork, and about 8 miles north of Lihue.

RECORDS AVAILABLE.—July 27, 1912, to June 30, 1915.

GacE.—Stevens water-stage recorder, December 31, 1914, to June 30, 1915; staff 250
feet below present site July 27, 1912, to Septeraber 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 are low and wooded. Control composed of boulders;
shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 7.2 feet
(old gage) at 5.30 p. m. November 24, 1913 (discharge, 110 million gallons per day,
or 170 second-feet); minimum stage recorded, 1.6 feet (new gage) March, 1915
(discharge, 7 million gallons per day, or 11 second-feet).

Diversions.—None,

REecuLaTION.—None.

UtiLizaTion.—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.—Estimates prior to December 31, 1914, at the staff-gage station, poor, owing
to effect of backwater from main stream; rating curve poorly defined for this
period. Estimates December 31, 1914, to June 30, 1915, based on a rating curve
well defined below 40 million gallons per day and a continuous record of gage
heights; good below that limit and fair for higher stages.
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SURFACE WATER SUPPLY OF HAWAII, 1913—-1915.,

Discharge measurements of East Branch of North Fork of Wailua River near Lihue, Kauas,

during the years ending June 30, 1914 and 1915.

Discharge.
' &
Date. Made by— height 1,
(feet). | Second- | Rivon
feet. 4
per day.
1914—Jan. 24 6.27 25 16
Nov. 23 a1, 86 27 17
26 2.06 47 31
28 2.40 111 72
30 2.50 131 85
Dec. 3 3.18 400 258
3 4.60 1,290 834
31 1.80 30 20
1915—Feb. 16 L7 24 16
Mar, 18 1.61 11 8.3
May 17 1.79 27 17
June 9 1.90 45 29
25 1.86 29 19

@ New datum used on and after Nov. 23, 1914; old gage read 6.42.

Ddischarge, in million gallons per day, of East Branch of North Fork of Wailua Rive
near Lihue, Kauat, for the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. [ Oct. | Nov. | Dec. | Jan. { Feb. | Mar. | Apr. | May. | June,
1913-14.
) 26 19 27 12 45 86 15 18 26 15 19 60
|2, 30 17 27 12 71 80 15 19 22 14 27 62
. 34 14 28 11 19 73 15 17 18 14 26 64
L S, 38 16 28 11 21 66 15 17 - 14 14 24 58
[ SO 36 16 23 10 19 59 19 17 13 19 22 48
23 16 26 23 21 53 36 17 15 24 22 44
22 16 28 36 28 53 53 17 15 19 22 42
21 16 21 32 23 40 44 16 15 15 24 40
19 21 18 28 17 36 40 15 14 15 26 40
18 16 16 23 21 34 40 15 14 15 28 40
21 17 17 22 28 32 27 15 14 14 30 10
21 16 16 30 28 31 24 15 14 14 32 36
23 23 16 29 28 26 24 15 14 14 33 33
20 23 16 28 28 72 23 15 14 14 33 33
19 25 16 27 28 22 22 15 14 14 33 33
17 26 15 26 29 21 22 15 14 14 19 33
16 17 15 23 39 19 22 15 15 14 19 32
19 21 13 23 49 18 22 15 15 24 19 30
19 17 13 21 59 17 22 15 13 24 19 33
17 16 13 21 70 17 19 15 14 24 26 33
23 23 21 21 80 16 19 15 14 22 33 36
17 16 17 26 90 17 19 13 14 33 40 39
16 17 13 26 99 16 17 14 14 27 36 42
19 19 12 23 110 16 15 14 14 27 34 44
16 16 12 22 98 16 20 14 14 24 33 40
34 16 12 21 85 16 14 24 36 36
21 16 12 21 74 16 16 24 40 33
21 16 20 24 61 13 19 23 44 33
21 36 17 23 53 15 17 22 51 33
19 30 14 21 92 13 15 19 58 30
17 26 |eennn.n 19 ..., 13 15 [ceeenen 59 |aenn...
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Discharge measurements of East Branchof North Fork of Wailua River near Lihue, Kaua,
during the years ending June 30, 1914 and 1915—Continued.

Date, July. | Aug. | Sept. | Dec. | Jan. | Feb. | Mar. | May. | June.

1914-15.

Nore.—Discharge determined from rating curves applicable as follows:

Stafi-gage record: July 1, 1913, to Sept. 30, 1914, poorly defined.

‘Water-stage recorder: Dec. 31, 1914, to June 19, 1915, well defined below 40 million gallons per day (62
second-feet); and June 20 to 30, fairly well defined.

Discharge estimated by comparison with record of low of North Fork of Wailua River for days for which
no gage height record was obtained. No records for periods for which discharge is not given.

Monthly discharge of East Branch of North Fork of Wailua River near Lihue, Kauat, for
the years ending June 30, 1914 and 1915.

Discharge. Total run-off.
. r . - s
Month Million gallons per day. Sefg%’éd Miltion Acre-
Maximum. | Minimum. | Mean. | (mean). gallons. feet.
1913-1914
Jaly o oot 38 16 22.0 34.0 683 2,090
August. .. ... ... ............ 36 14 19.3 29.9 599 1,84
September............co.oiiieinaa.. 28 12 18.1 28.0 542 1,670
October. ... ... .. oiiiiiaall 36 10 22.4 34.7 695 2,130
November.......................... 110 17 50. 4 78.0 1,510 4,640
December. .....oooiiiaaanianiaas 86 13 33.0 51.1 , 02! 3,140
January.........o..oooioioiiiol. 53 15 24.8 38.4 770 2,360
February...oooooieiiiiiiiiiaiaaa. 30 13 15.9 24,6 446 1,37
March. .. ... 26 13 15.3 23.7 473 1, 46!
April.. .o 33 14 19.3 29.9 579 1,780
2 59 19 31.2 48.3 967 2,970
June..........oceonuane reerreaaeaa 64 30 40,0 61.9 1,200 3,680
The Year.....ccoeeeenenennnn.. 110 10 26.0 40.2 9,480 29,100
1914-15.
JULY oot 53 27 38.8 60.0 1,200 3,690
August.. ...l 44 35.6 55.1 1,100 3,390
September.......................... 58 36 50.3 71.8 1,510 4,630
L3 1LV o 20 10 13.1 20.3 407 1,250
February...oooooeviininainaaaaa., 42 7 17.1 26. 5 479 1,470
March1-18... .. ....ooeeoiiioooaa. 10 7 8.5 13.2 153
May 17-31. . il 24 13 16.9 26.1 253 778
L 1T S 90 13 34.0 52,6 1,021 3,130




78 SURFACE WATER SUPPLY OF HAWAII, 19131915,
KAPAA RIVER NEAR KEALIA, KAUAI

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

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

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

DiscHARGE MEASUREMENTS — Made by wading or from cable.

CHANNEL AND cONTROL— One channel at all stages; straight for 100 feet above and
below gage; right bank vertical; left bank high with gentle slope. Controls for
both old and new stations fairly permanent between extreme floods.

EXTREMES OF DISCHARGE— Maximum stage recorded during period of record at
staff-gage station, 13 feet, estimated from flood marks, December 3, 1914 (dis-
charge, roughly estimated by extension of previous rating curve, 1,200 million
gallons per day, or 1,860 second-feet), minimum stage recorded, 1.35 feet Feb-
ruary, March, and April, 1914 (discharge, 6.2 million gallons per day, or 9.6
second-feet).

DiverstoNs.— Very small irrigation ditch diverts water about station.

REcULATION — Practically none.

UrtuizatioN.—Irrigation of sugar cane and for domestic supply.

Accuracy— Estimates July 1, 1913, to September 26, 1914, fair below 100 million
gallons per day and approximate above that limit, as extension of rating curve
is not defined by measurements. Estimates January 1 to May 16, 1915, fair for
stages below 12 million gallons per day but poor for higher stages because of
lack of measurements.

Dnscharge measurements of Kapaa River near Kealia, Kauai, during the years ending
June 30, 1914 and 1915.

Discharge.
Dat Made b hG? g}?t -
ate. ade by— elg] s

. (feet). | Second- | Million

Toot. gallons
per day.
1914—Dee. 30 | D. E. Horner. .. 0.97 17 11
1915—Feb. ....do .87 16 11
Mar. .80 14 9
May 1.64 16 10
June 1.74 21 14
1.95 28 18
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Discharge, in million gallons per day, of Kapaa River near Kealia, Kauai, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. j June.
1913-14.

15 9.0 21 8.4 9.7 17 7.1 9.0 9.0 7.1 39

35 9.71 13 8.4 22 14 7.1 8.0 7.1 7.1 50

16 9.0 28 8.4 16 142 7.1 7.1 7.1 6.2 14

21 8.4 | 12 8.4 | 12 90 7.1 7.1 7.1 7.1 10

21 8.4 11 7.8 12 27 10 7.1 9.0 50 16

12 84! 2 15 10 39 7.1 7.1 12 25 14

11 11 13 24 23 25 36 7.1 8.0 10 |. 1

10 10 11 19 14 19 155 7.1 10 9.0 17

11 14 10 31 74 14 39 7.1 10 8.0 |- 15

9.0 10 9.7] 11 31 13 16 6.2 8.0 7.1 13

9.7 9.0 9.0 13 28 12 11 6.2 7.1 45 N P 14

12 11 10 12 41 11 21 6.2 7.1 7.1 ... 15

21 15 9.0 17 39 11 12 6.2 7.1 6.2 10 13

16 26 9.0 12 17 10 9.0 6.2 6.2 6.2 9.0 10

11 12 9.0 13 13 9.7 9.0 6.2 7.1 6.2 14 10

11 20 9.0 12 14 8.4 9.0 6.2] 21 6.2 39 11

10 12 8.4 10 14 8.4 39 6.2 10 6.2 36 17

9.0 9.0 8.4 23 20 8.0 11 6.2 8.0 25 10 12

12 9.0 84| 11 46 8.4 9.0 6.2 7.1 8.0 | 19 44

12 9.0 8.4 9.7 82 8.4 9.0 6.2 6.2 10 27 14

11 14 9.7| 25 408 8.4 9.0 6.2 6.2 11 44 21

9.0 11 9.0 | 109 78 8.4 7.1 6.2 6.2 21 23 19

9.0 10 8.4 19 40 8.4 7.1 6.2 6.2 34 11 25

10 11 8.4| 13 49 7.8 7.1 6.2 6.2 29 12 14

14 14 7.8] 13 82 7.8 7.1 6.2 7.1 11 36 50

18 14 7.8 12 43 7.8 7.1 6.2 29 9.0 11 25

17 10 7.8 | 10 33 7.8 | 60 6.2| 10 9.0 53 21

28l 10 14 31 26 25 7.8 16 16 25 9.0| 70 21
29 ...l 22 28 8.4 14 17 7.8 10 11 8.0 25 14
300 12 22 9.0 11 40 7.8 9.0 8.0 19 34 14
) S 1 19 |....... 100 |....... 7.8 10 71 [ ... 29 |.......

ket
coovee veeee veroe ©3&
GGttt craottror Gttt Ot O

Note.—Discharge determined from rating curves applicable as follows:

Staff gage record: July 1, 1913, to Sept. 26, 1914, fairly well defined between 5 and 100 million gallons
per day (8 and 155 second-feet); and Jan. 1 to May 16, 1915, poorly defined.

Water-stagerecorder: June 23 to 30, fairly well defined.

No record for periods for which discharge is not fiven, except Oct. 13 to Dec. 3, 1914, when temporary gage
was read; discharge for this period not computed.

60398°—wsp 430—17-—6
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Monthly discharge of Kapaa River near Kealia, Kauai, for the years onding June 30, 1914

and 1 91 5.
Discharge. Total run-off.
Month. Million gallons per day. Second- | yittion
feet gallolgs Acre-feet.
Maximum. | Minimum. | Mean. | (mean). .
1913-14
L 35 9.0 13.8 21.4 428 1,310
August...................L - 28 8.4 12.8 19.8 397 1,220
September, e . 31 7.8 L5 17.8 346 1,
October....._. ... ... .. . 109 7.8 17.3 26.8 537 1,650
November._................. B 408 9.7 45.1 69.8 1,350 4,150
December................... .. 142 7.8 12.8 29.1 584 1,790
January..................... .. 155 7.1 18.7 28.9 580 1,780
February................... .. 16 6.2 6.94 10.7 194 596
. 29 6.2 9.55 14.8 296 909
50 6.2 12.8 19.8 385 1,180
94 9.0 30.2 46.7 635 1,950
50 10 19.4 30.0 583 1,790
70 10 26.0 40.2 805 2,470
102 10 21.2 32.8 657 2,020
530 14 48.1 74.4 1,250 3,840
18 10 10.5 16.2 324 999
28 10 12.1 18.7 339 1,040
13 9.5 9.82 15.2 304
142 9.5 27.4 42.4 822 2,520
48 10 15.6 24.1 249 7
34 13 19.1 29.6 153 469

KAPAHI DITCH NEAR KEALIA, KAUAIL!

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

RECORDS AVAILABLE.—Aupril 15, 1909, to May 2, 1914, and May 10 to June 30, 1915.

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

DiscHARGE MEASUREMENTS. —There is a 20-foot sharp-crested weir immediately below
the gage, but as current-meter measurements give a different rating from the weir
formula, the meter rating is used.

CHANNEL AND cONTROL.—Channel straight for 50 feet above the weir, which acts as
control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.74 feet
January 7, 1914 (discharge, computed from extension of rating curve, approxi-
mately 130 million gallons per day, or 200 second-feet); minimum discharge re-
corded, 1.5 million gallons per day, or 2.3 second-feet October 1, 1911.

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

REecuLATION —Flow regulated by head gates.

UriuizaTion —Irrigation of sugar cane and domestic supply.

Accuracy.—Estimates based on a rating curve well defined below 15 million gallons
per day and a continuous gage-height record, good for low and medium stages;
estimates over 15 million gallons per day, fair.

Discharge measurements of Kapahi diich near Kealia, Kauai, during the years ending
June 30, 1914 and 1915.°

Discharge.
Dat Mad th.g lft Milli
ate. ade by— elg! . ion
(feet). | S2004- | gallons
. per day.
1915—May 16 | W. V. Hardy.. ...l 0.38 16 10
June 23 | D.E, HOIMOT. . ..ot iiiaaa i maes .44 21 u

1 Described in Water-Supply Paper 336 (pp. 85-86) as “at Kapahi, near Kapaa,” and in Water-Suppl,
Paper 373 (pp. 61-62) “at ﬁapam, Dear Kealia,” ’ P Y
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Discharge, in million gellons per day, of Kapahi ditch near Kealia, Kauai, for the year
ending June 30, 1914,

’ [To convert dischargo in million gallons per day to second-feet multiply by 1.55.)

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. Feb, | Mar Apr, May.
1913-14.
... 17 9.2 13 7.6 8.0 23 8.4 10 10 8.4 16
2 46 9.2 12 7.2 12 8.4 8.4 8.4 8.4 13
N 19 8.0 10 6.8 14 8.4 8.4 8.4 8.4 ......
L S 20 7.6 14 6. 10 8.4 8.4 8.4 8.4 ......
1 I, 17 7.2 22 6.5 10 0 8.4 10 10 f..o.o...
[ S 13 7.6 17 11 9.2 8.4 19 10 j........
. 11 11 12 16 16 8.4 23 10 |.oee....
- TR 9.6 9.2 10 20 13 8.4 16 ) L N DR
| 10 12 8.8 22 11 8.4 13 84| .......
10, 8.8 9.2 8.0 23 10 8.4 10 84 |........
) 3 . 8.8 8.4 8.0 12 16 8.4 8.4 8.4 |........
120 ..., 10 1 9.2 11 13 8.4 8.4 8.4 ...,
13, ... 24 14 7.6 14 13 8.4 8.4 8.4 ......ns
14, ........ 18 11 8.0 12 14 8.4 8.4 6.5 .......
15 ..., 1 10 8.0 13 12 8.4 8.4 6.5 1 ...ceen
16.......... 1 9.6 7.6 10 9.6 8.4 19 6.5 . ooanan
17. ...l 9.6 8.8 7.2 9.6 12 8.4 16 84f........
18, . ...l.. 8.8 8.4 7.2 14 12 8.4 8.4 19 |o.....
19, .. ....... 17 9.2 7.2 10 12 3 6.5 8.4 L 35 R
200 ........ 13 8.8 7.2 8.4 7.6 9. 8.4 8.4 13 |........
21 ......... 10 21 68 25 9.2 9.6 8.4 6.5 16 1.._......
22 il 8.8 11 8.0 53 9.6 9.21.. 8.4 6.5 19 ...,
2. 8.0 19 7.6 20 9.2 8.8 1. 6.5 6.5 844 ......
24 ... 10 i1 7.2 13 8.8 8.8 |. 6.5 6.5 10 -
25 s 14 25 6.8 12 8.0 8.4 6.5 8.4 10 feeeeaaos
- 15 15 6.8 10 8.4 8.4 3 6.5 41 10 |oeeeene.
27 .l 16 28 6.8 8.8 21 8.4 41 13 13 10 |.eeeenns
P S 10 1 26 28 34 8.4 23 8.4 ) 11 I
. 23 9.6 8.0 15 10 8.4 13 8.4 84 |........
30 ... 11 15 7.6 10 10 8.4 10 10 16 {........
3., 10 I A (O 9.2 [coeeeans 8.4 13 8.4 |t

Norte.—Discharge determined from a rating curve well defined below 15 million gallons per day (23
second-feet). Norecord for periods for which discharge is not given.

Monihly discharge of Kapahs ditch near Kealia, Kauat, for the year ending June 30, 1914.

Discharge. Total run-off.
Month. Million gallons per day.
Second- Million | Acre-
gallons. eet.
Maximum. | Minimum. | Mean, | (mea0)-
July .. e 46 8.0 14.1 21.8 438 1,340
August... ..oooioiiiiiiill 28 7.2 12.0 18.6 372 1,140
September. ................... 26 6.8 9.85 10.2 296 907
October.........cccooieoo.. 53 6.5 14.3 22,1 44b 1,360
November. .......c..cooeeun 34 7.6 -12.1 18.7 363 1,110
December..........cooueeen. 23 4.8 10.6 16.4 329 1,010
January 1-10, 26-31 67 8.4 17.5 27.1 279 859
February........ccceeveonnae. 41 6.5 9.45 14.6 264 812
March..ooooooiiiiaaa.. 41 6.5 11.4 17.6 352 1,080
April.oo i 19 6.5 10.1 15.6 302 930
The period (289 days). ........ 67 4.8 11.9 18.4 3,440 10,500




82 SURFACE WATER SUPPLY OF HAWAII, 1913-1915.
ANAHOLA RIVER NEAR KEALIA,! KAUAIL

LocaTtioN.—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, 1915. Fragmentary record December 15, 1910, to December 28, 1912, at dam
a quarter of a mile below present site,

GacE.—Friez water-stage recorder August 22 to November 2, 1910, and December
28, 1912, to June 30, 1915. 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 period of record, 12.9
feet at 7.30 p. m. September 26, 1914 (discharge estimated from extension of
rating curve, approximately 900 million gallons per day, or 1,390 second-feet);
minimum stage recorded, 1.3 feet February 27 to 28, 1915 (discharge, 2 million
gallons per day, or 3.1 second-feet).

Drverstons.—Part of flow is diverted 3 miles above station,

REcuLATION.—None except by diversions,

UriLization . —Irrigation of sugar cane.

Accuracy.—Estimates July 1 to December 3, 1913, and January 25 to September 26,
1914, based on a fairly well-defined rating curve and continuous gage-height
record; fair below 50 million gallons per day; estimates above 50 million gallons
per day are not based on discharge measurements and are only approximate.
Estimates September 27, 1914, to June 30, 1915, based on a rating curve fairly
well defined below 20 million gallons per day, but are poor owing to doubt as to
reliability of gage-height record.

Discharge measurements of Anahola River near Kealia, Kauai, during the years ending
June 30, 1914 and 1915,

Discharge.
Dat Made b h(}%?t
ate. e by— ei _—
(fest). | Second- | Million
foot, | 8310DS.
per day.
1914—TJune 22 . 50 32
Aug. 26 . 12.4 8.1
1915—Mar, 19 3.4 2.2
May 27 1. 10.5 6.8
June 2 1.64 8.6 5.6
June 5 [..... L 0 2 1.88 17 11

1 Described in Water-Supply Paper 318 (pp. 129-130), 336 (pp. 88-89), and 373 (p. 63), as “above dam
at Kiokala, near Kealia.”
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Discharge, <n million gallons per day, of Anahola River near Kealia, Kauas, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Noy. | Deec. 1 Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14. !

7.8 11 85| 24 10 40 ).,
7.8 13 85| 20 8.5 [vemeen foeunans
7.1] 33 7.0} 20 12 |
7.1 11 10 18 F ¥ A DU I
6.5 11 7.0 | 30 124 ool eiennn
6.5 28 7.0} 40 {7 W PR R

7.1 14 5.5 42 30

7.8 9.7 55| 14 20

11 8.4 5.5| 32 18

7.8 8.4 55! 10 16

6.5 7.8 4.0 7.0 12

8.4 7.8 4.0 7.0 12

8.4 7.8 4.0 5.5 10

8.4 8.4 4.0 55| 10

9.7 12 4.0 7.0| 10
16 8.4 40| 4 | 8BS |...o.iife.a.a.n
9.7 7.8 3.0 32 | 10 |..oo.|iie.i.s
9.0 7.8 4.0 O
7.8 9.0 3.0 10 | 18 f.oeiifi.a....
7.1 8.4 3.0 85 20 j-..--.if.e....
7.81 10 8.4 3.0 7.0} 20 f.....fo......
7.1 7.8 8.4 3.0{ 7.0 42 (... ... ...
7.1 7.1 7.8 3.0{ 7.0 88 ... f......
9.0 8.4 7.8 3.0 10 | 32 [.oo.o.fi.ea...
19 14 7.1 3.0 22 | 22 |..eoi|iieaaas
12 8.4 7.1 3.0 40 | 14 | |oiaaa.n
20 11 7.1 7.0 16 | 12 |o.eooiieaan...
9.71 11 15 58 18
12 12 7.1 22
9.7 9.7 6.5 22
84| 14 [o.eooi] T8 |eeiii|eeenaad 12 il 100 Jeaeaiiifieeeeai]eanaans
27 8 16 13 9 14 6 3 3 4 24 5
20 8 30 13 9 16 5 3 3 4 46 5
20 8 20 10 8 64 5 4 4 4 24 6
37 22 26 13 8 32 5 4 4 4 18 13
50 24 32 9 6 19 5 4 4 6 14 8
32 16 37 9 18 22 4 4 3 13 13 6
34 8 27 12 20 16 4 4 3 7 12 8
40 7 18 14 10 12 4 4 3 4 10 14
30 8 18 8 7 10 4 4 3 5 9 7
40 7 14 7 6 9 4 6 3 4 9 6
22 30 10 6 7 8 4 9 3 4 14 6
20 12 24 6 6 7 4 5 3 4 9 6
18 8 16 6 5 7 4 4 10 7 8 6
22 7 27 6 30 6 4 4 4 4 8 6
22 7 22 6 10 6 4 2 4 10 7 6
40 7 16 6 7 6 4 4 4 34 6 10
22 8 16 5 6 6 4 3 4 18 6 8
37 7 20 4 6 4 4 3 4 14 6 9
18 7 12 5 6 7 4 4 4 19 6 9
18 7 30 4 5 7 4 3 4 13 6 8
12 7 22 5 5 7 4 6 4 8 6 8
10 14 16 4 5 6 4 4 4 8 6 9
8 27 50 4 4 5 4 2 4 9 6 7
8 44 103 4 8 6 4 4 4 18 6 10
12 14 124 4 5 6 4 2 4 12 6 7
8 10 282 4 10 6 4 2 4 34 6 8
8 8 82 4 19 5 4 2 4 46 6 16
16 8 25 4 8 9 4 2 4 22 6 19
22 18 20 4 18 6 4 o 4 18 6 10
18 18 16 6 30 5 4 4 30 6 8
16 24 |....... 9 |....... 4 4 4 ... [ 3 R

NoTE.—Discharge determined from rating curves applicable, as follows: July 1 to Dec. 3, 1913, and Jan.
25 to Sept. 26, 1914, ﬁairlly well defined below 50 million gallons per day (77 second-feet); Sept. 27, 1914, to
June 30, 1915, fairly well defined below 20 million gallons S%er day (31 second-feet). The high-water exten-
sions areroughly approximate. Discharge interpolated gt. 4 and 5, 1914, No gage record for days for
which discharge is not given. Outside staff gage washed out and W‘eekiy recorder charts set from markings
on float cable, Sept. 26, 1914, to June 2, 1915; estimates for this period may be considerably in error owing
to uncertainty in gage datum (see station description).
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Monthly discharge of Anahola River near Kealia, Kauai, for the years ending June 30,

1914 and 1915.°
Discharge. Total run-off.
Month. Million gallons per day.
Sefce(g%d Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. :
1913-14.

21 6.5 10.5 16.2 326 999
16 6.5 9.06 14.0 281 862
33 6.5 13.2 20. 4 395 1,220
37 6.2 11.4 17.6 354 1,080
114 6.5 28.0 43.3 839 2,580
47 5.5 14.5 22,4 102 311
58 3.0 6.79 10.5 190 583
44 5.5 18.6 28.8 576 1,770

124 8.5 24.5 37.9 734 2,
50 8 22.8 35.3 707 2,170

44 7 13.2 20.4 408 1,
282 10 39.2 60. 7 1,180 3,610

14 4 6.90 10.7 214

30 4 10.0 15.3 301 921
64 4 11.1 17.2 345 1, 060
6 4 4.19 6.48 130 399
9 2 3.75 5.80 105 322
10 3 4.10 6. 34 127 390
46 4 12.9 20.0 387 1,190
46 5 10.3 15.9 320 980
19 5 8.47 13.1 254 780
282 2 12.3 19.0 4,480 |- 13,700

ANAHOLA DITCH AT KIOKALA, NEAR KEALIA, KAUAL

LocarroN.— About a quarter of a mile below intake and 6 miles northwest of Kealia.

RECORDS AVAILABLE.— May 10, 1909, to May 1, 1914.

GacE.— Watson water-stage recorder.

DiscHARGE MEASUREMENTS.— Made by 10-foot sharp-crested weir with end con-
tractions.

CHANNEL AND coNTROL.— Earth ditch; straight for 50 feet above and below gage.

EXTREMES OF DISCHARGE.— Maximum stage recorded during period of record, 0.8
foot, April 5, 1914 (discharge, 16 million gallons per day, or 25 second-feet); ditch
occasionally dry.

Drversions.— Diverts from Anahola River.

RecuraTiON.—Flow regulated by head gates.

UrtLizaTron.— Irrigation of sugar cane.

Accuracy.— Estimates are good, as the conditions for measurement by weir are favor-
able. A large amount of water leaks from the ditch between the intake and weir;
therefore this record does not show amount diverted from stream.
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Discharge, in million gallons per day, of Anahola ditch at Kiokala, near Kealia, Kauat,
for the year ending June 30, 1914.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Jan. Feb. | Mar. | Apr. | May.
7.2 5.0 7.2 3.7 2.8 7.6 | eee.... 8.8
8.1 5.0 6.5 4.3 5.0 |. 5.4 L9 .......
7.6 4.5 11 2.7 5.8 5.4 6.5 ........
7.6 4.3 11 2.2 4.8 4.5 .
7.8 3.9 11 2.2 4.3 7.6 16 j...o...
6.7 3.6 11 3.0 3.7 10
6.5 3.7 9.0 5.4 6.3 |........ 3.6 8.8
6.1 4.7 6.9 7.8 6.5 1........ 3.6 10
6.3 7.2 5.8 7.8 6.9 ........ 3.6 10
5.4 5.0 5.0 5.6 6.5 5.4 3.6 8.8
4.8 3.9 4.7 4.1 6.7 5.4 3.6 7.6
4.8 5.0 3.9 4.1 6.5 5.4 3.6 6.5
7.6 6.3 3.9 6.3 6.5 4.5 3.6 5.4
7.8 5.4 4.8 5.6 5.8 7.6 3.6 5.4
6.3 6.7 7.2 6.7 5.4 1.2 3.6 5.4
5.2 7.8 4.7 6.1 5.2 (cecan.. 3.6 8.8 1
4.7 6.7 3.9 4.1 5.6 4.5 2.7 10 10 J........
4.7 6.1 3.7 3.4 5.4 4.5 3.6 8.8 8.8 .......
5.6 4.5 4.5 3.0 6.5 4.5 2.7 7.6 8.8 ..onnn
6.9 3.6 3.7 2.7 8.5 4.5 2.7 7.6 8.8 ...t
5.0 5.6 4.1 3.9 4.5 2.7 7.6 0 ) P
4.5 3.9 3.7 6.3 4.5 2.7 6.5 7.6 |ceeannns

- 4.5 3.4 3.6 9.5 4.0 2.7 6.5 7.6 |aiaiane
5.0 4.1 3.0 8.5 3.6 2.7 6.5 7.6 |ceeenns
9.0 8.1 2.8 7.6 3.6 2.7 8.8 8.8 | uaanan
8.3 5.2 2.5 6.1 3.6 2.7 3.6 7.6 [oeaanns
9.2 5.8 2.7 4.7 3.6 F 3 N O P
6.9 6.9 6.3 Tob |aeeeafoeaanns 0 f.eeeoed] 8.8 |eeen...
8.1 7.8 3.7 5.2.

6.9 6.1 2.8 3.9
6.1 76 ..., 3.4

NorE.—Discharge computed by weir formula. Discharge interpolated Sept. 4 and 5, 1913, and Jan. 23
1914. Ditch dry or no flow Jan. 16, Jan. 28 to Feb. 6, Mar. 27 to Apr. 1, and Apr. 7-9, 1914. No recor:
Nov. 21, 1913, t0 Jan. 9, 1914.

Monthly discharge of Anahola ditch at Kiokala, near Kealia, Kauai, for the year ending
June 30, 1914,

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

9.2 4.5 6.49 10.0 201 617
7.8 3.4 5.40 8.36 167 514
11 2.5 5.49 8.49 165 005
9.5 2.2 5.08.] 7.86 158 483
8.5 2.8 5.74 8.88 115 352
7.6 1.2 4.41 6.82 75 230
10 2.7 3.52 5.45 78 238
10 3.6 7.33 11.3 191 585
April.. R 16 1.9 8.22 12.7 214 656
The period (234 days)......... 16 1.2 5.82 9.00 1,360 4,180
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ANAHOLA DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAL

Locatron.— At lower end of third tunnel above Kaneha reservoir, 7 miles from

Kealia.

RECORDS AVAILABLE.— May 30 to June 30, 1915.

Gaee.— Eight-day Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.— Made from wooden footbridge at gage.

CHANNEL AND-cONTROL.— Channel at gage is short straight stretch of open ditch
between two tunnels; cut in firm earth. Control is rock section of ditch; prob-
ably permanent. )

EXTREMES OF DISCHARGE.— Maximum stage recorded, 3.5 feet at 10.30 a. m., June 4,
1915; discharge, 46 million gallons per day or 71 second-feet); minimum stage
recorded, 1.1 feet, May 30 to June 3, 1915 (discharge, 1.5 million gallons per day or
2.3 second-feet).

Diversions.— Diverts from Anahola River.

RegurATION.— By head gates.

UrtizaTioNn.— Water is stored in Kaneha reservoir for irrigation of sugar cane and for
domestic supply.

Accuracy.—Estimates based on well-defined rating curve and a continuous gage-
height record; good for all stages. '

Discharge measurements of Anahola ditch near Kealia, Kauai, above Kaneha reservoir,
during the year-ending June 30, 1915.

Discharge.
Dat Made b hGia et
ate. ade by— eig -
(feet). | Second-- M]Illh‘m
feet. gallons
per day.
June 3 1.14 2.6 1.7
4 3.14 51
4 2. 60 39 25
4 2.29 25 16
5 1.68 10 6.8

Discharge, in million gallons per day, of Anahola ditch above Kaneha reservoir, near
Kealia, Kauar, during the year ending June 80, 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. May. | June. Date. May. | June. Date. May. { June.
1.5 3.4 7.8
1.5 2.6 8.2
1.5 2.2 4.4

11 2.2 4.9
6.4 3.4 4.8
b3 I 1 1 TR I, [0 3| I SN I 4.6

12 - 6.4 1 27, et 4.5

20 10 2 PO . 4,4
5.4 LR | - N I 6.4
4.4 9.0 30...cmuucnna... 1.5 5.9

2 . j U N PO

%T(gl}éq—]l)gighaxge determined from a well defined rating curve. Discharge interpolated June 7, 19-21,
an s 3

Maximum discharge for June, 20 million gallons per day; minimum, 1.5 million gallons per day; mean,
5.96 million gallons per day (9.22 second-feet). Total run-off, 179 million gallons (549 acre-feet).
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KALIHIWAI RIVER NEAR HANALEI, KAUAT

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

Recorps AvamaBLE.—March 13, 1914, to June 30, 1915.

Gage.—Stevens water-stage recorder.

DiscEArRGE MEASUREMENTS.—Made by wading or from footbridge,

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

EXTREMES OF DISCHARGE.—Maximum stage recorded, 14.4 feet at 6.30 a. m. Sep-
tember 25, 1914 (discharge, computed from extension of rating curve, approxi-
mately 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). -

Diversions.—None above station.

REecuLaTion.—None.

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

Accuracy.—Estimates based on well-defined rating curve and a continuous gage-
height record, good for all stages.

Discharge measurements of Kalihiwai River near Hanalei, Kauai, during the years
ending June 30, 1914 and 1915.

Discharge.
Di Made b, hGra et Mill
ate. ade by— 0ig] B illion
(foet). | Se€omd- | ‘galions
: per day.
1914—Feb. 25 0.96 9.7 6.3
Mar. 13 1.07 14 8.8
14 1.22 18 12
May 26 1.64 43 28
June 27 1.86 66 42
Oct. 17 |.. 1.47 33 21
1915—Apr, 22 1.45 29 19
22 1.88 83 54
25 2.00 101 65
26 |. 3.85 659 426
June 27 2.53 211 137
27 |.. 1.93 88 57
28 1.58 39 25

Discharge, in million gallons per day, of Kalihiwai River near Hanalei, Kauai, for the
years ending June 30, 1914 and 1915.

[To convert diseharge in million gallons per day to second-feet multiply by 1.55.]

Date. Mar. | Apr. | May. | June. Date. Mar. | Apr. | May, | June.




88 SURFACE WATER SUPPLY OF HAWAIIL, 1913—1915.

Discharge, in million gallons per day, of Kalihiwai River near Hanalei, Kauai, for the
years ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Déc. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.

.............. 53 30 53 53 42 108 | 33 9.5 12 ceraeae I
2] 30 30 59 42 53 18 851 11 |[....... Vi
[ 38 38 n 42 33 102 | 16 85| 12 |....... 83 |.ea.ols
[ S 7 115 33 33 21 378 | 16 856 13 |....... 42 |.......
| T 108 7 42 33 21 65 | 14 12 12 j....... 38 |.......
[ S 59 38 65 38 48 38| 14 85| 11 ceas 33 |eeennnn
i 65 26 77 42 26 48| 13 9.5 11 |....... 26 [.......
- S 65 24 53 30 21 261 13 95| 14 |....... 26 1.......
[ S 53 33 33 26 21 241 12 9.5 1 ... 24 f.......

0.l 89 24 48 24 18 211 12 21 9.5 feeunnen 523
38 96 38 21 19 21 12 33 9.5 [....... 53 |o......
30 30 30 21 16 18| 12 33 95 |....... 30 |.......
30 30 83 21 16 19| 12 1 18 |....... 26 {.......
26 21 102 19 71 18| 12 16 11 feee.... (RN R
77 19 130 19 33 16| 12 4 13 L 28 T Y PO P
71 19 102 21 21 14| 12 18 9.5 |....... 30 .......
65 19 53 24 18 14| 12 18 8.5 |.veunan 24 |.......
59 33 59 18 18 14 13 12 8.5 |.eecaan 2l f.......
30 30 48 21 16 14 12 11 8.5 fueennen 19 {.......
26 19 26 19 14 14 9.5 19 8.5 fieunenn 124.......
21 19 30 21 14 211 11 38 8.5
19 59 190 18 14 19 9.5 26 8.5
24 102 402 16 14 24 9.5 19 8.5
33 138 240 16 30 16 9.51 21 8.5
71 38 625 14 19 14 9.5 16 8.5

48 108 14 14 851 14 9.5
38 26 65 16 115 18] 95| 13 9.5
24 59 16 48 18 9.5| 12 9.5
96 48 71 14 16 8.5 |.euaunn 8.5
96 7 42 19 122 14 F 75 T DR PR
53 1221....... 42 |....... 48| 9.5 |eeeiiiannie.

Nore.—Discharge determined from a rating curve well defined below 600 million gallons per day (928
second-feet). No record for periods for which discharge is not given.

Monthly discharge of Kalihiwai River near Hanalei, Kauasi, for the years ending June
30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. . -
30 6.5 12.4 19.2 235 723
190 8.5 26.5 41.0 608 1,870
108 38 71.0 110 426 1,310
180 21 52, 81.4 1,580 4,840
108 19 52.2 80.8 1,620 4,970
138 19 46.5 71.9 1,440 4,420
625 26 101 156 3,040 9,300
53 14 24.9 38.5 773 2,370
122 14 33.4 51.7 1,000 3,080
378 14 40.4 62.5 1,250 3,840
33 8.5 12.3 19.0 382 1,170
38 8.5 16.3 25.2 456 1,400
March 1-29.. 18 8.5 10.2 15.8 297 908
April 23-25, 190 42 104 161 725 2,230
ay 1-13,16-21... 83 12 35.9 55.5 682 2,090
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HANALEI RIVER AT ELEVATION 625 FEET, NEAR HANALEI, KAUAL

Locarion.—Two miles west of Kauai Electric Co. 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, 1915,

GacE.—Stevens water-stage recorder; datum raised 6.0 feet January 15, 1915. Rec-
ords published to new datum.

DiscaareE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—Omne 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.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.7
feet (new datum) September 26, 1914 (discharge, computed from extension of the
rating curve, approximately 3,800 million gallong per day, or 5,880 second-feet);
minimum stagerecorded, 0.4foot (new datum) March, 1914 (discharge, 24 million
gallons per day, or 37 second-feet).

Drversions.—None above station,

Recuration.—None.

UrtizaTioNn.—Irrigation, power and domestic supply.

Accuracy.—Estimates based on well-defined rating curves and a continuous gage-
height record, good for all stages.

Discharge measurements of Hanalei River at elevation 625 feet, near Hanalei, Kauai,
during the years ending June 80, 1914 and 1915.

Discharge.
Dat Made b hG? et Milli

ate, ade by— e on

v (feeh). Second- | gallons

* | per day.
1913—Deec. 17 | W. V. Hardy........... e 0.60 85 42
29 |.....do...... .50 44 28
1914—Jan. 27 |.....do. .80 87 43
27 ... L (1 S 2.40 526 340
..... do, 1.85 297 192
May 26 | J.C.DOrt. ... .96 97 58
June 27 |..... 0... e 1.35 149 96
Oct. 17 |..... do....oo..l e 1.19 108 69
1915—Apr. 23 | W. V. Hardy. e 1.36 128 83
24 L T 1.99 299 193
24 .. .- 1.66 202 131
25 (.. 2.12 360 233
June 26 1.52 190 123
27 .99 76 49

Discharge, in million gallons per day, of Hanalei River at elevation 625 feet, near Hanalei,
Kauaz, for the years ending June 30, 191 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Feb. | Mar. | Apr. | May.| June. Date. Jan, | Feb. | Mar. | Apr. | May.| June.
1914,

36 24} 33 60 188 [ 16 o fannnt 36| 8| 33| 44 44

33 24| 28| 258 178 .. ... 481 30 80 52

33 241 30| 188 75 36| 44 70 44

36| 24| 41 92 60 33 36 80 41

33 24 92 95 70 33 44 56 75

36| 381 56| 65 70 30| 48] 56 65

33 24| 4 52 52 30 60| 92 80

36 24 36| 170 99 30| 198 178 70

36| 24 36| 510 65 33 99 70 188

36 28| 36| 390 80 36 60| 56 114

b SN P 36| 24| 33| 131 60 33 48| 122| 258
120......... - 36 28 33 122 56 33 149 122 92
. SRR 36 26 33| 114 60 86 75| 106 70
17 P R 36 30 33 99 60 41 65 75 65
|V S 38| 83 33 48 gg 48 gg 60
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Discharge, in million gallons per day, of Hanalei River at elevation 625 feet, near Hanalet,
Kauat, for the years ending June 30, 1914 and 1915—Continued.

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

1914-15.

106 8 I....... 44 |....... 53

Nore.—Discharge deternuned from well-defined rating curves applicable Jan. 26 to Sept. 30, 1914, and
Oct. 1, 1914, to June 30, 1915. Discharge Mar. 2-11 and Dec. 10-14, 1914, estimated by comparison with
record on wai River. No record May 8 to June 26, 1915. R

Monthly discharge of Hanalei River at elevation 625 feet, near Hanalei, Kauai, for the years
ending June 80, 1914 and 1915. -

Discharge. Total run-off.
Month. Million gallons per day. Second- |  wrinion
— feet allons Acre-feet.
Maximum. | Minimum. | Mean. | (mean).| & .
5 30 42.7 66.1 256 786
44 28 33.9 52.5 949 2,910
26 24 34.0 52.6 1,050 3,230
198 28 52.9 81.8 1,590 4,870
510 44 118 183 3,670 11,200
258 41 84.6 131 ) 7,790
Theperiod. ... ..o oo 10, 100 30, 800
1614-15.
2,320 7,120
3,600 | 11,300
3,830 11,800
3,090 9,490
1,900 5,830
2,460 7,540
1,380 4250
1,190 3,660
999 3,060
3,360 10, 300
1,840
24,800 | 176,200
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HANALEI RIVER NEAR HANALET, KAUAL

Locarion.—About 5 miles up the river from Hanalei.

REecoRDS AvarLaBLE.—December 28, 1911, to June 80, 1915.

Gaae.—Inclined and vertical staff on left bank; read twice daily.

DiscEARGE MEASUREMENTS.—Made by wading or from cable.

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

EXTREMES oF DISCHARGE.—Maximum stage recorded during period of record, 17.52
feet at 4 p. m. September 26, 1914 (discharge, computed from extension of rating
curve, approximately 14,000 million gallons per day, or 21,700 second-feet), mini-
mum 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.

RreuraTion.—By diversions only.

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

Accuracy.—Estimates July 1, 1913, to May 2, 1914, based on a fairly well defined
rating curve; fair for all stages. Estimates May 3, 1914, to June 30, 1915, poor
because of lack of sufficient measurements to properly define a rating curve.

Discharge measurements of Hanalei River near Hanalei, Kauat, during the years ending
June 80, 1914 and 1915.

Discharge.
Date Made b hG?gl?t
ate. ade by— eig] s
(fost). | Second- | Million
Toet. gallons
. per day.
1913—Nov. 8.50 1,616 1,040
1914—Mar, 6.64 196 126
May 7.11 328 212
Dec. 6. 89 156 - 101
1915—May 6.78 145 94
June 29 |..... L 6.95 222 144
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SURFACE WATER SUPPLY OF HAWAII, 19131915,

Discharge, in million gallons per day. of Hanalei River near Hanalei, Kauai, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
80 60 102 80 60 80 58 58 58 40 470 740
763 60 160 60 160 80 58 58 58 331 1,290 205
235 60 102 60 102 533 58 58 58 40 205 88
235 60 80 60 80 80 80 58 58 40 115 66
235 60 80 60 60 80 58 58 58 330 76 100
80 Zg 80 60 60 80 58 58 135 245 56 76
80 102 160 129 80 105 58 58 92 165 56
80 80 80 129 102 80 170 58 58 80 710 445
30 80 80 80 102 60 80 58 58 58 630 185
80 60 60 60 323 .60 58 58 80 49 245 100
30 60 60 60 235 60 58 58 58 40 115 56
30 80 80 60 617 60 30 58 80 40 76 40
160 102 80 80 129 60, 30 58 80 40 56 56
129 102 80 80 102 60 58 58 80 40 40 48
102 80 60 80 80 60 58 58 58 40 130 28
80 160 60 60 80 60 58 58 470 33 100 76
80 102 60 60 80 60 80 58 120 40 66 56
102 80 60 80 102 60 58 58 30 580 76 66
80 60 80 60 160 60 58 58 69 205 76 100
60 60 60 60 588 60 30 58 49 170 185 88
60 80 60 60 129 60 80 58 40 135 225 66
60 80 60 60 102 60 80 58 33 265 185 | 2,600
80 60 60 60 102 60 58 58 40 495 66 165
30 80 60 60 102 60 58 58 40 495 115 165
80 80 44 80 129 60 58 58 26 170 185 100
60 74 44 80 129 60 58 58 49 105 66 100
102 80 44 80 80 60 135 58 40 308 143 268
80 235 102 80 60 60 30 30 470 188 165 115
60 102 80 60 60 60 80 |....... 80 105 100 76
60 160 80 60 102 60 58 f....... 58 92 115 56
60 129 |....... 80 |....... 30 58 |....... 40 |....... 100 j.......
130 115 115 268 268 340 115 66 66 40 340 40
83 76 130 310 365 710 115 66 66 40 390 40
7% 66 88 225 205 | 5,050 100 66 66 34 245 40
100 445 115 245 130 880 130 66 76 34 205 530
185 390 268 165 130 390 100 66 76 40 650 130
6.l 130 185 | 1,280 315 115 340 100 66 66 268 115 88
[ CT O, 38 115 225 185 148 245 100 66 66 76 148 88
8 165 560 130 290 115 225 100 66 88 48 83 245
Q. 100 88 130 445 115 185 88 66 66 115 83 115
L 165 76 115 620 115 205 100 115 56 56 88 56
115 340 100 590 100 165 115 115 56 48 390 66
66 115 472 148 530 390 115 268 56 48 88 56
66 66 472 130 165 148 100 115 185 66 66 66
66 56 560 115 115 130 38 88 100 48 66 56
66 56 205 130 115 130 88 76 56 390 76 66
205 48 130 130 33 130 88 100 56 620 66 245
100 76 130 215 115 115 76 148 43 225 66 245
185 76 445 165 88 115 76 88 48 115 100 268
76 66 165 130 100 290 76 76 48 225 56 418
66 66 115 148 76 185 76 76 48 225 66 418
48 438 76 115 76 165 76 225 438 130 76 148
40 100 88 115 76 148 76 185 43 165 66 148
40 500 | 1,680 100 76 148 76 115 43 225 66 115
56 340 | 3,850 100 290 205 130 100 48 560 66 205
100 130 | 1,020 100 100 148 115 76 48 590 66 115
66 76 1 6,190 88 205 130 66 76 40 | 1,600 56 245
43 66 | 1,020 115 530 130 66 66 40 590 56 340
100 315 445 100 472 365 66 66 28 365 56 290
300 | 340 365| 148| 390 165 66 [....... 40 |  B50 56 148
445 245 315 290 845 130 66 [....... 40 590 48 115
245 ..ol 205 |....... 115 66 |....... 43 oo, 48 ...t

Nore.—Discharge determined from rating curves ap

fairly well defined; May 3, 1914, to June 30, 1915, poorly defined,

licable as follows: July 1, 1913, to May 2, 1914,
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Monthly discharge of Hanalei River near Hanalei, Kauai, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | wiftion | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. ean).
1913-14.
JUY e 763 60 119 184 3,680 11,300
August. .. 235 60 87.9 136 2,730 8,360
September. 160 44 74.7 116 2,240 6,
October. ... 160 60 72.5 112 2,250 6,900
588 60 145 224 4,350 13,400
533 60 80.4 124 2,490 7,650
170 58 72.7 112 2,250 6,920
58 58.8 91.0 1,650 5,050
470 26 88.4 137 2,740 8,410
580 33 153 237 4,590 14,100
1,290 40 207 320 6,400 19, 700
2,600 28 213 330 6,390 19,
.................. 2,600 26 114 176 41, 800 128,000
................................ 445 40 123 190 3,820 11, 700
.......... 560 48 172 266 5,320 16,400
.......... 6,190 76 681 1,050 20,400 62, 700
.......... [ 88 210 325 6,500 y
.......... 845 76 209 323 6,260 19,200
.......... 5,050 115 394 610 s 37,500
.......... 66 90.8 140 2,820 y
268 66 98.9 153 2,770 8,500
185 28 60. 3 93.3 1,870 5,740
.......... 1,600 34 274 424 8,230 25,200
.......... 650 48 131 203 4,060 12,500
................................ 530 40 172 266 5,140 15, 800
...................... 6,190 28 218 337 79,400 244,000

CHINA DITCH NEAR HANALEI, KAUAL

LocaTtioN.—Just below intake, about 5 miles south of Hanalei.

RECORDS AVAILABLE.—March 17, 1914, to June 30, 1915. December 28, 1911, to
September 30, 1913, at old station a quarter of a mile below present station.
Gage.—Vertical staff on left bank; read twice daily; vertical staff also at old station.

DiscHARGE MEASUREMENTS.—Made from plank.

CHANNEL AND GONTROL.—Cut in clay and gravel; discharge relation affected by
growth of aquatic plants.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 2.36
feet at noon June 22, 1914 (discharge, 50 million gallons per day, or 77 second-
feet); ditch occasionally dry. ‘

Diversions.—Diverts part of flow of Hanalei River.

RecUuLATION.—By head gates.

UriLizaTion.—Irrigation of rice and taro.

Accuracy.—Discharge relation rather unstable owing to growth of vegetation in
channel, but fairly well defined rating curves were developed for periods July
1, 1912, to June 30, 1913, and March 17 to September 25, 1914; estimates fair for
all stages. Estimates October 11, 1914, to June 30, 1915, poor on account of lack
of sufficient measurements to properly define a rating curve.
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Discharge measurements of China ditch near Hanalei, Kauai, during the years ending

June 30, 1914 and 1915.

Discharge.
Dat Made b; hG?gg}?t
ate. o by— 3 ;
(feet). | Second- gﬁg&g
feet. | cor day.
1913—Aug. 26 | W. V. Hardy. .. o.ooiioiiii i 5.00 20 13
1914—Mar. 17 |..... L LN 1.61 41 26
May 25 | J.C.Dort. ..o i 1.50 36 23
Aug. 25 | D.E. Hormer. .. ... i eiiiiiiacieiaaaas 1.25 25 16
1915—May 8| W. V. Hardy. oot ia e aa e an 1.49 30 20
June 29 |..... 5 LN 1.74 39 25
Discharge, in million gallons per day, of China ditch near Hanalei, Kauas, for the years
ending June 30, 1913, 1914, and 1915.
[To convert discharge in million gallons per day to second-feet multiply by 1.55]

Date July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Juuve.
17 17 17 22 22 26 17 17 20 17 17 19
17 17 19 22 22 28 17 17 20 17 18 19
17 17 19 22 22 35 17 17 20 17 17 20
17 18 18 22 22 23 17 17 20 17 17 19
17 17 19 22 23 22 17 18 20 17 17 19
17 17 30 21 23 22 20 18 20 17 17 18
18 17 19 21 23 23 20 17 20 17 19 18
18 17 17 35 24 19 20 17 20 17 17 18
18 17 17 23 24 17 20 17 17 17 17 18
18 17 17 22 22 17 21 17 17 17 17 18
18 17 17 22 22 17 20 17 17 17 17 18
18 17 17 21 22 17 21 17 17 17 18 18
18 17 17 21 22 17 22 20 17 18 17 18
18 26 17 21 22 17 21 20 17 17 17 18
18 18 17 21 24 17 21 20 17 17 17 18
18 17 19 22 22 17 20 20 17 17 17 18
18 17 22 22 22 17 20 20 17 17 17 18
18 17 22 22 23 16 20 22 17 17 17 18
18 17 22 22 22 16 20 21 17 17 17 18
18 17 21 28 23 16 21 20 17 17 17 18
17 17 21 28 24 17 20 20 19 17 17 17
17 23 21 24 26 18 20 20 19 17 17 17
17 19 21 22 23 18 20 20 19 17 17 19
17 18 21 22 22 20 20 20 21 17 17 18
17 17 20 22 22 17 20 20 20 17 19 19
17 18 20 25 22 17 18 17 19 21
17 28 20 22 22 17 17 17 19 22
17 19 22 25 22 17 17 17 19 19
17 18 22 24 22 17 17 17 19 19
17 18 22 24 22 17 17 18 19 20
17 18 |....... T 22 |.ea... 17 17 |oeenens 19 .......
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Discharge, in million gallons per day, of China ditch near Hanalei, Kauai, for the years
ending June 30, 1913, 1914, and 1915—Continued.

Date. Mar. | Apr. | May. | Junme. Date. Mar. | Apr. | May. | June.
1913-14. 1913-14.
24 30 b: > 2| I 1 R PN 22 22 16
22 38 23 (| 17 et 26 23 22 17
22 29 20 [[ 18, ieeeenaaas 24 32 20 18
22 26 I8 119 . ..ieiiaals 23 35 18 22
29 24 22 20, cueieiaaaan. 23 22 26 17
23 24 221 e 23 30 26 22
18 35 20|22, ccieiaiats 22 34 23 41
17 34 26 |23 il 22 36 20 22
14 26 260024, .ooiailal. 22 34 20 « 16
18 23 18 41 250 cvneannnna... 22 28 24 14
24 22 1726l 22 26 18 11
23 17 201127 oo 22 32 24 16
23 16 20 || 28. ool 32 28 23 14
22 16 17 429, it 22 26 20 10
22 23 16 |30, ..ocveeena..n. 18 23 20 10
3 AR 17 |eceen... 20 |..cunan.
Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.
11 16| 14 h...... 6.2 4.8 1.2 8.0 14 18 22 20
10 4] 17 (....... 6.2 8.2 ]....... 8.0 13 18 24 20
12 13| 14 ... 4.8 | 22 1.5 8.0 14 18 19 20
12 23| 18 |....... 4.2 3.6 |....... 7.1 15 16 16 28
12 18 17 |o...... 4.8 3.1 |....... 8.0 14 20 15 25
12 41 22 ..., 4.8 4.2....... 8.0 14 30 14 22
11 12 17 |....... 3.6 3.6 2.6 9.0 13 22 19 25
12 121 16 [....... 2.6 [-enn-n. 2.6 8.0 19 19 19 28
12 121 14 |....... 2.20....... 2.6 9.0 22 24 18 24
13 13| 16 |....... 1.8 |.cen.nn 2.6 10 20 24 18 22
12 20| 16 1.5 2.2 2.2 3.1 11 19 b 28 25
12 16 | 18 1.5 2.6 1.8 3.1 11 19 22 20 24
12 16| 18 1.5 10 2.2 2.6} 10 28 28 19 22
11 14 22 1.5 4.2 1.5 261 10 20 22 19 24
11 144 17 1.8 3.6 1.5 2.6 10 19 31 15 26
20 13] 14 1.8 3.1 1.5 2.2 10 19 31 14 2
13 14| 14 1.5 3.1 1.8 2.2 10 22 25 14 26
16 17| 18 2.6 3.1 2.2 2.2} 12 20 22 19 24
12 16| 16 1.8 3.6 1.8 2.2 14 22 25 16 28
11 171 13 2.2 3.6 4.8 22| 15 22 24 14 25
10 131 13 1.8 3.1 3.1 2.21 24 22 22 16 24
10 18| 12 1.8 3.1 3.6 22| 20 22 22 14 24
9.1 16| 29 1.5 3.1 .4 2.2 19 22 25 13 22
12 16| 26 1.5 2.6 [.ocnn.. 4.8 16 22 32 13 25
18 13 5.8 1.8 7.1 .6 7.1 16 20 37 12 22
14 12 1...... 2.6 3.6 8.0 20 38 12 26
14 11 ....... 3.1 4.8 8.0 19 31 11 30
18 1 i....... 26| 11 8.0 19 22 11 26
22 13 |....... 4.2 10 7.1 19 31 15 26
22 14 ... .. 6.2 8.0 7.1 1. 19 26 20 25
17 14 fooo.... 4.8 [....... 9.0 20 |eecnnn. 20 |..eeo..

NotE.—Daily discharge determined fromn rating curves arglicable as follows: July 1, 1912, to June 30,
1913, fairly well defined; Mar. 17 to Se}g)t. 25, 1914, fairly well defined between 10 and 30 million gallons per
da]}:{ (15 and 46 second-feet); Oct. 11, 1914, to June 30, 1915, poorly defined.

analei River was over the ditch during the high water of Sept. 26, 1914. No water in ditch or no flow
Sept. 26 to Oct. 10, Dec. 8-10, 24, 26-31, 1914, Jan. 2 and 4-6, 1915.

60398°—wsp 430—17——7
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Monthly discharge of China ditch near Hanalei, Kauat, for the years ending June 30, 1913,
1914, and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
: Second- | Million | Acre-
(mgan) gallons. foet.
Maximum.| Minimom. | Mean. :
1912-13.

18 17 17.5 27.1 541 1,660
28 17 - 18.2 28.2 564 1,730
30 17 19.8 30.6 593 1,820
35 21 23.0 35.6 714 2,190
26 22 2.6 35.0 678 2,080
35 16 19.1 29.6 591 1,820
22 17 19.3 29.9 598 1, 840
22 17 18.9 29.2 529 1,620
21 17 18.2 28.2 565 1,730
18 17 17.1 26.5 512 1,570
19 17 17.6 27.2 545 1,670
22 17 18.6 28.8 557 1,710
3B | 16 19.1 29.6 6,990 21, 400
32 17 22.7 35.1 340 1,040
36 14 25.1 38.8 754 2,310
38 16 23.5 36.4 729 2, 240
41 10 19.4 30.0 583 1,790
a1 | 10 22.7 35.1 2,400 7,380
22 9.1 13.3 20.6 413 1,270
August.. 23 11 14.7 22.7 455 1,400
September 1-25 .. 29 5.8 16.6 25.7 415 1,270
October 11-31. . ........ooiiiiil.. 6 1.5 2.36 3.65 50 152
November. .....oecueeeeeeanaaa .. 11 1.8 4.56 7.06 137 420
December1-7,11-23,25. .. .......... 22 .4 3.64 5.63 76 235
January 1,3, 781 .o 9.0 1.2 3.84 5.94 104 318
FeDIUATY - v v eeemennoenonns 24 7.1 11.9 18.4 334 1,020
March. . R 28 13 19.1 2.6 592 1,820

April. oo 38 16 25.0 38.7 749 2,
BY eeeeenc i eem et aear s 28 11 16.7 25.8 519 1,590

TUNG . ane oo 30 2 2.5 37.9 734 2,
The period (336 days)......... 38 4 13.6 21.0 4,580 14,100

LUMAHAI RIVER NEAR HANALEI, KAUAIL

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

RECORDS AVAILABLE.—May 23, 1914, to June 30, 1915.

Gaee.—Stevens water stage recorder.

DiscHARGE 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; slope of left
bank gentle. Control composed of boulders, shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 8.0 feet at 3 a. m. September
25, 1914 (discharge, computed from extension of the rating curve, approximately
2,600 million gallons per day, or 4,020 second-feet); minimum stage recorded,
0.6 foot April, 1915 (discharge, 20 million gallons per day, or 31 second-feet).

Drversions.—None above station.

ReGuLATION.—None.

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

Accuracy.—Estimates May 23 to September 26, 1914, dnd December 4, 1914, to June
30, 1915, based on a continuous record of gage height and rating curves fairly well
defined below 200 million gallons per day; fair below that limit. Estimates
September 27 to December 3, 1914, poor owing to lack of sufficient measurements
to properly define a rating curve.
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Discharge measurements of Lumahai River near Hanalei, Kauai, during the years ending
June 30, 1914 and 1915.

Discharge.
D Made b, hG?g lgt Milli

ate. e by— 01 Second- on

v (feet). {%?d gallons

. per day.
1914—May B 0 U 1.18 67 43
June 17 [ceeeidO i i e 1.02 51 33
July Q0. et e ta e 1.69 131
...... 1.51 158 102
Aug. 24 [ D E. HOIDOT . .. ..ottt iiaiaeaeeaeeaaaenaaaanenaas 1.68 144
[0 [+ O [ PP .82 67 43
1015—Jan. 23 |.. . 0. ..t ciiieieieeieeiaeeaaanas .69 41 27
Apr. 200 = 0 PN 1.32 172 111
June 30 | D. E. Horner........... PO e .85 64 41

Discharge, wn million gallons per day, of Lumahai River near Hanalei, Kauat, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-fest, multiply by 1.55.]

Date. May. | June. Date. May. | June. | Date. May. | June.
1913-14.
38 || 2L ieeiiaaaans 92
|| 22......... 465
38 || 23......... 120
3424, ... ... 120
2L || 25,0 i,
25 || 26 ..ciiiiaas 38 210
b S| 7 P 110 140
20 (| 28. ... ..., 83 83
9211 29............. 65
140 |[ 30.............. 65 65
) S T4 |eeeene..

1014-15.

.............. 110 50 68 |...o...| 108 248
2.. 110 38 65 |....... 198 118
92 44 50 1....... 174 470
120 235 50 |....... 108 670
198 83 140 |....... 160
130 110 280 |....... 60 99
101 74 101 |....... 74 67
110 50 58 f....... 108 67
101 58 58 [.aoooon 60 54
101 58 38 [......- 47 60
101 101 4 |....... 41 [ * 54

74 50 130 |....... 41
58 38 162 |....... 41 74
58 38 140 |....... 151 60
29 185 |....... 140 60
185 25 58 [L...... 66 67
74 21 44 1., 47 54
130 25 110 ....... 41 47
83 25 65 41 53 42

198 74 41 36
74 41 140 74
92 41 272
174 66 235 108
395 47 210 90
30.. 198 53 490 60
: DO -l 110 108 |....... 47

Nore.—Discharge determined from rating curves applicable as follows: May 23, 1014, to Sept. 26, 1914,
fairly well defined below 200 million gallon$ per day 1309 second-feet): Sept. 24 to Dec. 3, 1914, poorig de-
fined; Dec. 4, 1914, to June 30, 1915, fairly well defined below 200 million per day (309 second-feet).
No record for periods for which discharge is not given,
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Monthly discharge of Lumahai River near Hanalei, Kauat, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
Month. Million gallons per day.
. Sfost. | Mililon | Acre-
ons. eet.
Maximum. | Minimum. | Mean. | (mea8)-
110 38 66.2 102 596
465 21 84.4 131 2,530 7,770
Theperiod......cooooiiiiiiioiianiiieifenimeneaa oo, 3,126 9, 600
1914-15.
July ................................ 3,500 10, 800
ugust......... 2,430 7,460
September 1-27 4,380 13, 400
October 19-31 . 655 2,010
November-. . . . © 3,640 11,100
December.......ooooeuiaiiiainn. 3,240 9, 890
fA 110 o N 1,510 4,630
Februa.ry ....... , 140 6,580
.......... 9 2,640
Mpt 1~23 28-30. 2,270 8,970
BY e eannennns 1,140 3,500
The period 25, 800 79,000

WAIOLI STREAM NEAR HANALEIL, KAUAL

LocarioN.—Three miles above mouth of stream and 4 miles from Hanalei.

RECORDS AvaILABLE.—June 30, 1914, to June 30, 1915.

GagE.—Stevens water-stage recorder.

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

CHANNEL AND CONTROL.—Omne channel at all stages; straight for 50 feet above and
20 feet below gage; right bank is steep; left bank slopes gently. Control com-
posed of boulders; shifting.

EXTREMES oF DISCHARGE.—Maximum stage recorded, 5.8 feet at 6 a. m. December
5, 1914 (discharge, computed from extension of rating curve, approximately
1,100 million gallons per day, or 1,700 second-feet); minimum stage recorded, 0.6
foot July 22, 1914 (discharge, 2 million gallons per day, or 3.1 second-feet).

DiversioNs.—None above station.

REecuraTiON.—None.

UrtLizaioN.—Small part of flow is d1verted for irrigation of rice and taro.

Accuracy.—Estimates July 1 ‘to August 25, 1914, poor owing to lack of sufficient
discharge measurements, Estimates October 18, 1914, to April 13, 1915, and
April 12 to June 30, 1915, based on fairly well defined rating curves and a con-
tinuous gage-height record; fair except for extreme floods.

Discharge measurements of Waioli Stream near Hanalei, Kauat, during the year ending
June 30, 1915.

Discharge.
Dat b ' e | [
ate. Made by— eig]
7 (fest). | Second- | Million
Toot gallons
. per day.
1914—Aug. 10 1.15 29 19
Dec. 20 1.22 28 18
20 1.95 131 85
1915—Jan. 14 1.04 18 1
Apr. 29 1.58 51 33
June 2 1.40 32 21




Discharge in million gallons per day, of Watoli Stream near Hanalel,
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year ending June 30, 1915.
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, Kauai, Jor the

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
)
1914-15.
) SRR .- 60 49 92 11 9.5 9.5 22 24 11
2ol 25 78 36 11 9.5 9.5 15 82 11
S, 28 54 17 9.5 9.5 8.0 11 31 1
4o, 60 22 107 9.5 9.5 9.5 9.5 21 39
F R 54 17 405 9.5 15 9.5 9.5 17 24
32 15 85 9.5 9.5 9.5 9.5 15 15
28 15 17 9.5 15 9.5 22 15 19
28 20 49 9.5 9.5 11 130 13 31
22 22 49 8.0 9.5 9.5 107 13 15
28 17 48 9.5 36 9.5 28 15 11
16 15 48 28 44 8.0 36 39 13
10 15 47 15 72 15 19 13
9.0 15 47 13 32 32 15 15
14 92 46 11 28 11 | 13 15
12 60 46 11 20 9.5 (. 13 24
25 15 45 9.5 36 8.01. 13 2
10 13 45 9.5 36 8.0. 13 21
25 13 44 9.5 17 8.0 13 35
5.0 15 44 9.5 13 6.5 15 39
50 13 28 9.5 22 6.5 |. 15 17
21. 4.0 16 15 13 25 9.5 49 6.5 |. 13 8.0
22 2.0 65 13 13 15 9.5 36 6.5 13 13
23 4.0| 128 13 13 11 9.5 17 6.5 13 9.5
24 3.0 60 13 78 17 9.5 13 8.5 13 13
25. 40 28 13 17 15 9.5 11 6.5 (. 11 18
26 7.5].. 13 20 13 11 6.5 11 20
2 6.0 13 107 15 9.5 6.5 11 22
28 16 13 36 60 9.5 6.5 11 25
2 128 32 114 20 8.0 144 11 p14
30 65 15 245 13 11 49 11 24
31. 25 20 ..., )5 N P 15 {433 PUR

NotE.—Discharge determined from rating curves a[gicable as follows: July 1 to Aug. 25, 1914, poorly

defined; Oct. 18, 1914, to Apr. 13, 19

15, fairly well defined; Apr.

29 to June 30, 1915, fairly well defined

below 50 million gallons per day (77 second-feet). Discharge estimated Dec. 9-18, 1914, and June 24-28,
1915, by comparison with record for Lumahai River.

Monthly discharge of Waioli Stream near Hanalei, Kauai, for the year ending June 80, 1915.

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

Month. Ser(gzd- Million Acre-

Maximum. | Minimum. | Mean. | (mean). gallons. feet.
B LT 128 2.0 25.7 39.8 796 2,440
August 1-25. . ... oiiiiiiiaanl. 128 6.0 29.6 45.8 740 2,270
October18-31........cvveivnnrann., 32 13 15.6 24.1 218 670
overmber.............cooiaiiiana.. 245 13 41.0 63.4 1,230 8,770

December. . ....oovminiiiaiiiaaaaan. 405 11 50.3 77.8 1, 560 4,

JANUALY. ..ot 28 8.0 10.6 16.4 328 1,010
February.......ocoocoemiiiiiiaaa. 72 9.5 21.7 33.6 607 1, 860
() + R 144 6.5 15.1 23.4 468 1, 440
April 118,20°30... ... ...l 130 9.5 34.2 52,9 514 1,570
Y e e eeeteeeaeieemieiaenemeas 82 9.5 17.5 27.1 542 1,660
JUBO . o i 39 8.0 19.5 30.2 586 1, 800
The period. .....coecueiiieneis|iiemiemmeeieviemnennens|ommennenn]eennnanaen 7,589 23,300

WAINITHA RIVER NEAR HANALEIL, KAUAL

LocaTtioN.—One mile above intake of Kauai Electric Co.’s power ditch, 6 miles above
power house, and 14 miles from Hanalei.

RECORDS AVAILABLE.—July 2

8, 1914, to June 30, 1915.

GacE.—Stevens water-stage recorder.
DiscHARGE MEASUREMENTS.—Made from cable.
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CHANNEL AND CONTROL.—One channel at all stages; straight for 75 feet above and
200 feet below gage; right bank steep and high; left bank slopes gently. Control
composed of large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 7.85 feet at 8 p. m., September
24, 1914 (discharge, computed from extension of rating curve, approximately
5,000 million gallons per day, or 7,740 second-feet); minimum stage recorded, 1.4
feet March 26 to April 4, 1915 (discharge, 62 million gallons per day, or 96 second-
feet).

Drversions.—None above station.

REeeuLATION.—None.

UriLizaTioN.—Power development and irrigation of rice and taro.

Accuracy.—Estimates based on fairly well defined rating curves and a continuous
gage-height record; fair for all stages except extreme floods.

Discharge measurements of Wainiha River near Hanalei, Kauat, during the year ending

June 30, 1915.
Discharge.

Battht | g1 | Milion

Date. Made by— eight Million

(feet). S(;gg?d- gallons

. per day.
1914—July 28 | J.C. Dort......... 1.69 175 113
Aug. 24 {.....do.. 2.35 375 22
Ogct. 19 1,73 168 109
Nov. 24 3.07 798 516
Dec. 22 1.76 146 94
1915—June 27 2.85 548 673

Discharge, in million gallons per day, of Wainiha River near Hanalei, Kauat, for the year
ending June 30, 1915.

| To convert discharge in million gallons per day to second-feet muitiply by 1.55.]

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

113

65
. u3
99

240 |-

NotE.—Disoharge determined from rating curves applicable as follows: July 28 to Dec. 3, 1914 fairl[v{
well defined below 800 million gallons per day (1,240 second-feet): Dec. 4, 1914, to June 30, 1015, fa.irlizawe

defined below 600 million gallons per day (928 second-feet). Discharge estimated May 15-18 and May 25
toJune 3, 1915, Norecord for periods for which discharge is not given.
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Monthly discharge of Wainiha River near Hanalei, Kauaz, for the year ending June 30, 1915.

Discharge. Total run-off.
Month. Million gallons per day. Sef&?d' Miltion Acre-
\ . s gallons. feet.
Maximum. | Miniaum. | Mean. | (mean).

AUBUSE.cove e 590 77 167 258 5,180 15, 900
September........ ..ol 1,590 93 320 495 9,610 29, 500
October 1-14, 19-31. . 240 93 136 210 3,670 11,300
November 1-25... 285 124 192 3,090 9,510
December 22-31 255 76 113 1756 1,130 3,470
January....... 82 65 68.1 105 2,110 6,480
March............ 87 62 67.1 104 2,080 6,380
April 1-24,28-30.......ooiiiiiiiinan. 318 62 150 232 4,050 12, 400
(-2 179 62 4.7 116 2,320 7,110
Ty B 240 62 93.0 144 1,210 3,710
Theperiod.....c.oooiomiiii i e 34, 500 106, 000

WAINIHA RIVER (EAST AND WEST CHANNELS) NEAR WAINIHA, KAUAI

LocatioN.—Just northeast of Kauai Electric Co.’s power house, 2 miles south of
Wainiha.

RECORDS AVAILABLE.—FEast Channel, February 25, 1912, to June 30, 1915; West
Channel, December 30, 1911, to June 30, 1915.

Gace.—Inclined staff in each channel; read twice daily.

DiScHARGE MEASUREMENTS.—Made by wading or from footbridge over each channel.

CHANNEL AND coNTROL.—The river divides a short distance above power house and
a station is maintained on each channel to obtain total flow. Fish dams built by
the natives at the point where the river divides shift the water from one channel
to the other. Control for East Channel composed of boulders; fairly permanent;
control for West Channel composed of boulders; shifting.

EXTREMES OF DIsCHARGE.—East Channel: Maximum stage recorded during period of
record, 13.5 feet at 5 p. m., September 26, 1914 (discharge, computed from exten-
sion of rating curve, approximately 2,000 million gallons per day, or 3,090 second-
feet); minimum stage recorded, 6.5 feet August 3 to 6, 1913 (discharge, 3 million
gallons per day, or 4.6 second-feet).

West Channel: Maximum stage recorded, 9.0 feet at 5 p. m., September 26,1914
(discharge, 1,500 million gallons per day, or 2,320 second-feet); minimum stage
recorded, 5.4 feet, frequently (discharge, 53 million gallons per day, or 82 second-
feet).

DiversioNs.—Water diverted for power development above the stations is returned
to the river just above the station on the West Channel.

REeGuULATION.—None except by diversions.

UrmizaTion.—Part of water passing stations is used for irrigation of rice and taro.

Accuracy.—Estimates for both channels based on fairly well defined rating curves;
fair below 500 million gallons per day; estimates for higher stages approximate.

Discharge measurements % East Channel of Wainiha Rwer near Wainiha, Kauas, during
the years ending June 30, 1914 and 1915.

Discharge.
Dat: Made b hG?gglft
ate. e by— o :
v (feet). | Second- lgﬁhon
: feet. | BB7QDS.
per day.
1913—Aug. 23 6. 59 5.9 3.8
Nov. 13 9.30 407 263
14 8.10 106 69
1914—Aug. 7 8.10 118 76
1915—-May 9 7.60 11 26
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Discharge, in million gallons,.per day, of East Channel of Wainiha River near Wainiha,
Kauai, for the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.
12 5 54 5 12 39 19 21 32 23 63 120
101 5 20 5 19 34 16 21 25 30 204 48
37 3 12 5 26 300 19 21 19 19 164 32
43 3 8 4 26 96 85 21 19 25 55 30
39 3 8 4 10 87 113 21 19 68 42 30
15 3 9 6 8 81 27 21 73 113 37 113
17 5 6 20 61 81 395 18 45 42 55 73
12 10 5 156 18 72 960 18 23 32 55 37
7 15 5 15 91 58 320 18 52 19 48 59
6 5 5 6 39 34 55 18 30 19 30 42
5 5 5 6 561 37 42 18 19 19 37 42
5 13 6 6 561 32 92 18 19 19 32 48
32 13 5 39 313 28 85 19 19 19 25 42
45 32 5 12 69 28 40 19 27 19 23 32
13 13 5 6 81 28 27 19 19 19 99 23
10 32 5 12 81 28 73 21 19 19 68 32
9 12 5 5 96 26 113 21 79 19 204 32
6 6 5 5 43 24 30 21 45 48 68 32
9 6 6 5| 1,450 24 30 19 25 55 42 146
9 6 5 5 215 22 23 19 19 155 120 48
5 6 5 5 65 23 23 19 19 106 120
5 5 5 5 174 23 21 19 19 236 56 214
5 5 5 5 120 24 19 19 19 382 37 68
9 5 5 5 140 24 - 19 19 19 247 59 146
15 13 5 5 313 22 18 19 25 73 68 42
15 6 5 5 149 22 19 16 19 37 137
9 6 4 5 34 22 99 27 19 146 42 79
9 8 12 5 45 22 59 184 106 37 55 42
17 43 5 5 401 22 b7 F 30 42 42
5 32 5 5 51 22 19 |....... 25 21 37 42
5 15 {....... 5 ....... 22 27 {eeennnn 19 f....... |72 PN
48 55 55 48 68 58 26 33 26 68 21
42 42 42 105 33 68 58 21 21 21 295 21
48 48 42 48 40 792 33 21 21 21 84 21
73 247 55 73 33 191 33 21 40 21 58 48
73 295 92 73 26 68 33 33 26 58 105
55 99 320 73 40 68 33 26 21 247 33 40
42 85 120 68 40 33 33 40 21 58 33 40

32 32 68 21 16 78 33 150 21 68 33 48
32 113 42 12 12 90 26 120 21 105 26 48
23 236 42 12 12 68 26 48 26 170 21 40
42 174 308 12 224 160 21 48 26 | 1,040 21 105
164 63 652 12 40 78 21 33 26 9 21 48
48 55 | 1,510 12 33 73 21 | 1,000 21 40
42 48 510 12 224 68 21 435 21 33
42 48 90 21 258 395 21 180 21 40
320 137 105 21 130 105 21 106 21 33
270 358 247 33 495 68 21 68 21 40
106 18 0....... 105 1....... 48 33 |....... 21 [eeuen-n

NoOTE.—Discharge determined from rating curves applicable as follows: July 1 to Dec. 31, 1913, and Jan.
1to Sept. 26, 1914, fairly well defined below 500 million gallons per day (774 second-feet); Sept. 27. 1914, to
June 30, 1915, fairfy well defined between 20 and 500 million gallons per day (31 and 774 second-feet). Dis-
charge interpolated Nov. 1 and 2, 1413.
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Monthly discharge of Eust Channel of Waintha River near Waintha, Kauat, for the years
ending June 30, 1914 and 1915,

Discharge. Total run-off.
Month. Million gallons per day.
Second- }  ygipion
foet gallons Acre-feet,
Maximum. | Minimum. | Mean, | (f2631)-

1913-14.

101 5 17.1 26.5 531 1,630

43 3| 109 16.9 339 1,040

54 4 8.00 12.4 240 737

156 4 12.3 19.0 382 1,170

1,450 8 176 272 5,270 16, 200

300 22 45.4 70.2 1,410 4,320

960 16 94.0 145 2,910 8,940

184 16 25.5 39.5 714 2,190

106 19 30.3 46.9 939 2,880

382 19 70.5 109 2,110 6,490

204 23 66.3 103 2,060 6 310

214 23 64.3 29.5 1,930 5,920

Theyear....ccooevmriecican.. 1,450 3 51.6 79.8 18,800 57,800
1914-15.

345 23 79.8 123 2,460 7,560

358 23 92.7 143 2,870 8,820

1,510 42| 184 285 5,510 | 16,900

105 12 4.6 64.4 1,290 3,960

495 12 70.1 108 2,100 6,450

792 21| 110 170 3,410 | 10,500

58 21 30.3 46.9 938 2,880

180 21 61.8 95.6 1,730 5,310

40 21 24.7 38.2 765 2,350

1,040 21 309 6,010 18,400

295 21 43.5 67.3 ,350 4, 140

358 21 73.2 113 2,200 6,740

1,510 12 83.9 130 30, 600 94, 000

Discharge measurements of West Channel of Wainiha River near Wainiha, Kauai, during
the years ending June 30, 1914 and 1915.

Discharge.
Date. Made b hG' et
ate. e by— ej

(feet). | Second- Mi]lllion

feot, | Ballons

per day.
1913—Aug. 23 | W. V. Hardy....ocooioiiiiiiii it icaieaaaaenaas 5.50 112 72
Nov. 13 |..... do . 6.19 386 249
) 1 . do.. 5.87 242 156
1914—Aug. 7| 7J.C.Dort 5.90 234 151
Dec. 22 |..... do 5.70 185 120
1915—May 9| W.V.Hardy.......coocoiiiiiiiiaaana, 5.50 102 66
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Discharge, in million gallons per day, of West Channel of Wainiha River near Wainiha,
Kauai, for the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.}

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | ¥eb. | Mar. | Apr. | May. | June.

1913-14.

136 206 74 74 317 66 -7 () 98 87 108 108
74 176 74 74 113 66 69 1....... 87 69 98 108
74 136 |....... 74 ... 66 87 [cveennn 69 |....... 87 |.enn---

-
B
-
=)
®©
-
[
1]
=3
®
®
pe]
-
o
3
4
-]
3

22288 TEIVG
<
3
-
1)
3]

120 132 | 1,140 69 108 98 53 69 53 650 53 69
108 120 69 250 87 53 69 53 53 69
108 120 172 87 268 320 53 69 53 187 53 78
302 217 187 87 202 120 [ PN 53 132 53 69
320 372 268 108 338 87 53 |....... 53 108 53 78
172 217 |....... 187 |....... 69 69 |....... 53 |.eenn.. 53 [..eaeon

Nore.—Discharge determined from rating curves applicable as follows: July 1 to Dec. 31, 1913, and Jan.
1, 1914, to June 30, 1915, fairly well defined below 500 million gallons per day (774 second-feet). i)ischarge
interpolated Nov. 1 and 2, 1913,
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Monthly discharge of West Channel of Wainiha River near Wainiha, Kauai, for the years.
ending June 30, 1914 and 1915.

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

268 74 120 186 3,710 11,400
206 66 105 162 3,240 9,990
236 66 88,7 137 2,660 8,170
375 66 97.8 151 3,030 9,300
472 83 221 342 6,640 20,300
336 58 97.5 151 3,020 9,280
805 53 145 224 4,500 13,800
234 53 70. 4 109 1,970 6,050
187 89 85.7 133 2,660 8,150
355 69 126 195 3,770 11,600
250 69 136 210 4,220 12,900
268 69 128 198 3,830 11,800
805 53 118 183 43,200 133,000
355 69 140 217 4,360 13,300
372 69 151 234 4,690 14,400
1,140 108 218 337 6,530 20,100
372 69 123 190 3,800 11,700
338 69 131 203 3,920 12,100
590 69 136 210 4,220 12,900
87 53 3 1,990 6,120
187 53 91.5 145 2,620 8,030
78 53 57 7 89.3 1,790 5,490
650 53 162 251 4,850 14,900
250 53 71.2 119 2,390 , 340
285 53 102 158 3,050 9,390
1,140 5 } 121 1 187 44,200 | 136,000

MISCELLANEOUS MEASUREMENTS,

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

Miscellaneous discharge measurements on Kauai for the years ending June 30, 1914 and 1915.

Discharge.
Gage
Date. Stream. Tributary to— Locality. height | g0 |Million
(feet). | ond | gallons
feet. [perday.
63 41
55 36
4.7 3.0
10 6.6
. do. 3.5 2.3
. Hanapepe Falls near 30 19
Eieele.
Near Waimea........... 3.36 .65 .42
Oct. 12 {..... L+ T N R ;SR F L L . 3.50 1.7 1.1
1914,
Aug. Lihue Ice and Electric |.......ccceneee.... 55 3.6
Co.’s diteh.
..do.. 5.5 3.6
4.6 3.0
5.3 3.4
5.4 3.5
5.1 3.3
. 3.5 2.3
. do. 4.3 2.8
Intake, near "Lihue 30071000 1.6 1.0
yards above conflu-
ence.
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Miscellaneous discharge measurements on Kauai for the years ending June 30, 1914 and

1915—Continued
Discharge.
Gage
Date. Stream. Tributary to— T.ocality. height Sec- | Million
(feet). ond |gallons
feet. [perday.
1914,
ec, 30 .. Kapaa River. ...| Near Kealia..... J 12 7.8
30 . 4 61 3.9
May 30 97| 6.4 4.2
Sept. 2 3.8 | 4.5 29
May 31 2.92| 7.9 5.1
pt. 2 2.77| 3.6 2.3
Nov., 7 1.34 2.8 1.8
Dec. 2.10 9.6 6.2
June 10 Near Kllauaa 8.34| 30 19
Jan, 22 Near Llhue ...... 6.53 | 16 10
IOCV3 0 1 N DR [ SO PR do.... 6.89 | 23 15
e, 26 [ A0 do.... 6.56 ( 12 8.7
Sopt. 3 Near Waimea .44 L0 .65
1915.
Jan. 2 Near Waimea........... 8.1 52
Feb. 17 Near Lihue...... 6.5 42
Mar. 19 At elevation 825 feet .. g L9 1.2
19 T eretllj)elowmmkenear ........ 3.5 2.2
191..... L LT P, 1,800 feet below intake |........\........|........
near Kealia.,
‘L&Ipr. 9 { Mohihi.......c.ooooo... ‘Waimea River..| Near Waimea........... 3.77 2.5 1.6
y 14 d eees ! J 38| 3.4 2.2
3.76 2.7 1.7
1.68 4.9 3.2
1.64 3.7 2.8°
1.54 2.6 1.7.
.04 8.7 5.6
.09 6.5 4.2
8.50 | 19 12
8.13 | 14 88
.88 3.3 2.1
.88 3.4 2.2
.60 1.7 1.1

ISLAND OF OAHU.
KALIHI STREAM NEAR HONOLULU,! OAHU.

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.

REcORrDS AVAILABLE —September 8, 1913, to June 30, 1915.

Gaee.—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 discharge relation,

ExXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 10 feet
at 6.15 a. m. September 22, 1914 (discharge, approximately 300 million gallons
per day, or 460 second-feet); minimum stage recorded, 2.50 feet November 1,
1913 (discharge, 0.5 million gallons per day, or 0.8 second-foot),

Diversions.—None above station.

RecuLaTioNn.—None,

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

1 Described in Water-Supply Paper 373, p. 74, as “at Kioi Pool, near Honolulu.”



ISLAND OF OAHTU. 107

Accuracy.—Records are good for low and medium stages, as sufficient discharge
measurements were made to give well-defined curves covering the periods be-
tween the several shifts in control. Control was lowered 0.3 foot by flood of
November 20, 1913. High-water records only fair, as high-water extension of
rating curve not so well defined by measurements.

Discharge measurements of Kalihi Stream near Honolulu, Oahu, during the years ending
June 30, 1914 and 1915,

Discharge.
Date, Made b el Milli
ate. 8 by— eig] - on
(fest). | 592989~ | gallons
per day.
1913—S8ept. 8 2.64 2.4 1.6
7 2.58 1.7 1.1
Oct. 4 2.58 1.3 .85
12 2.54 1.1 7
25 2.53 1.0 .65
Nov. 8 3.41 19 12
8 3.22 13 8.4
12 3.76 29 19
22 2. 88 12 7.
Dec. 4 5.08 96 62
11 2.95 11 7.1
2 2.50 5.3 3.4
1914—Feb. 24 2.20 1.6 1.0
24 2.20 1.8 1.2
Mar. 12 2.13 1.4 .9
12 2.13 1.4 .9
Sept. 4.50 71 46
Nov. 10 2.56 5.8 4.4
1915—-May 25 2.34 4.7 3.0

Discharge, in million gallons per day, of Kaliki Stream near Homolulu, Oaku, for the
years ending June 30, 1914 and 1915,

{To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Sept. | Oct. | Nov. [ Dec. Jan. Feb. { Mar. | Apr.
1.0 0.5 2.2 3.8 1.2 2.5
1.0 2.0]. 2.2 7.9 1.2 2.2
1.0 .9 2.2 4.2 1.2 1.8
1.0 .6 2.2 2.5 1.2 1.8
1.1 .6 2.2 2.2 1.2 51
1.9 1.2 .6 49 1.8 1.8 1.0 45
1.7 1.6 5.6 41 2.2 1.8 1.0 8.6
1.6 2.5 12 18 22 1.8 1.0 5.2
1.€ 1.2 7.8 13 4.7 1.5 1.0 4.7
1.6 L1 5.4 10 2.9 1.5 1.0 3.8
1.4 1.0 10 8.4 2.5 1.5 1.0 3.8
1.2 .8 12 6.5 2.9 1.5 1.0 3.3
1.4 1.0 7.8 6.2 2.2 1.5 1.0 2.9
2.0 1.4 4.4 6.5 2.2 1.5 1.2 2.9
1.6 1.2 3.4 58 1.8 1.5 1.0 2.9
1.4 1.1 2.8 4.5 2.2 1.5 2.5 2.5
1.2 .9 2.8 4.7 5.8 1.2 1.8 2.5
1.7 .8 3.2 4.3 2.9 1.2 1.2 2.9
1.8 .81 &4 4.2 2.9 1.2 1.0 3.3
1.4 7 18 4.1 2.5 1.2 1.0 3.3
1.4 .7 12 3.9 2.5 1.2 .8 2.9
2.8 7 6.3 3.7 3.8 1.2 .8 3.3
1.4 R 18 2.5 1.2 .8 3.3
2.0 7 3.3 2.2 1.2 .8 2.9
1.4 .61 3.2 2.2 1.2 1.0 .
1.2 .61. 3.2 1.8 1.2 2.2}
1.0 .6 3.0 1.8 1.2 1.2
1.0 .6 1. 2.9 1.8 1.8 8.6
1.0 61 2.8 1.8 17 ..
1.0 .61, 2.7 1.81. 3.81..
.5 2.7 1.8 2.5
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Discharge, in million gallons per day, of Kalihi Stream near Honolulu, Oahu, for the

years ending June 30, 1914 and 1915—Continued.
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Nore.—Discharge determined from well-defined rating curves applicable as follows: Sept. & to Nov. 20,

1913; Nov. 21, 1913, to Sept. 22, 1914; Sept. 23, 1914, to June 30, 1915. ~Discharge estimated

pt. 28 to Oct. 3

and Oct. 27-31, 1913. No gage record for other periods for which discharge is not given.
Monthly discharge of Kalihi Stream near Honolulu, Oaku, for the years ending June 30,

1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
et | Milion | Ao
ons. eet.
Maximum, | Minimum. | Mean, | (T€aD).
1913-14.
September 6-30........cc..oieion.o. 2.8 1.0 1.51 2.34 38 116
(074270175 2.5 .5 .95 1.47 29 %0
November 1-22. . ................... 18 .5 5.78 8.94 127 390
Decemiber 4-31...................... 50 2.7 11.3 17.5 316 971
January.........ooooolilll 22 1.8 3.11 4.81 96 296
February....coeevvvimvneaieiooa. 7.9 1.2 1.89 2.92 53 162
ch. 17 .8 2.04 3.16 63 194
April1-24. .. ... ...l 51 1.8 7.05 10.9 169 519
1914-15.
July 2-8,6-7,13-31.................. 25 2.9 7.42 11.5 171 524
ugust. ..o, 24 3.8 6.34 9.81 197 603
Septembor1-22..................... 8 4.2 20.2 31.3 607 1,860
DT ccueeeeeeie it e 12 3.9 6.59 10.2 145 445
November 10-30.................... 11 2.6 4.10 6.34 264
December.....ccceviiiennaeanaan.. 16 2.3 4.69 7.26 145 446
3.0 1.7 2.00 3.00 62 190
12 1.4 2.70 4.18 76 232
2.6 1.4 1.85 2. 86 57 176
53 1.2 9.73 15.1 202 896
12 2.0 4.34 6.71 117 360
4.8 1.7 2.12 3.28 42 130




ISLAND OF OAHTU. 109

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

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

RECORDS AVAILABLE.—Qctober 21, 1913, to June 30, 1915.

Gage.—Inclined staff on right bank.

Di1sCHARGE MEASUREMENT.—Low water discharge measured by 2.0-foot sharp-
crested weir with end contractions; flood discharge measured by 12.0-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 period of record; 6.0
feet at 4 p. m. April 5, 1914 (no estimate of discharge possible as entire weir
was overflowed); minimum stage recorded, 0.10 foot in November, 1913 (dis-
charge, 0.15 million gallons per day, or 0.25 second-foot).

Diversions.—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.

RecurATION.—Amount diverted above station varies.

UtmizaTion.—Station measures the waste water and seepage from reservoirs Nos.
2, 8, and 4, and the Luakaha weir. 'This waste water is used for irrigation of taro
and rice.

Accuracy.—Records good below 4 million gallons per day, or 6 second-feet; but only
fair above, owing to varying velocity of approach and uncertainties resulting
from use of compound weir.

Discharge, in million gallons per day, of Nuuanu Stream below reservoir No. 2 waste-
way, near Honolulu, Ochu, for the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]
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he years ending June 30, 1914 and 1915—Continued.
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KAHUAWAI SPRING NEAR HONOLULU, OAHU.

Location.—In upper Pauoa Valley, about 1} miles above Punchbowl, a quarter of
a mile above Pauoa Stream weir station, and about 24 miles northeast of Honolulu
post office.

RECORDS AVAILABLE.—September 23, 1912, to December 31, 1914.

GaGE.—A 2 by 2 inch stake driven into pool of spring, with nail in top, 6 feet above
weir, to measure head on weir. Head is read twice daily with stick graduated
to hundredths. ’

DiscEARGE MEASUREMENTS.—Computed by Francis formula for sharp-crested weirs
with end contractions. Crest of weir 1.5 foot long.

CHANNEL AND CONTROL.——Spring boils up vertically in pool about 10 feet in diameter.
Weir is built between rock abutments on south side of pool about 10 feet from
center of pool.

ExXTREMES OF DIsSCHARGE.—Flow is very steady. Maximum discharge, 0.35 million
gallons per day, or 0.54 second-feet; minimum discharge, 0.32 million gallons
per day, or 0.50 second-feet.

Diversions.—None above station.

RecuLATION.—None.

Uriization.—Irrigation of truck gardens, taro, and rice.

Accuracy.—No velocity of approach, conditions excellent for good results by weir
measurement,

Monthly discharge of Kahuawai Spring near Honolulu, Oahu, for the years ending June
30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Seﬁ]‘;%d' ;S}“on ?cre-
ons. eet.
Maximum, | Minimum.| Mean, | (me2).
1913-14.
July.eeoooaooo et areenaaa 0.35 0.32 0.32 0.50 9.9 30.7
August...... . .32 .3 .32 .50 9.9 30.7
September. . e .32 .32 .32 .50 9.6 29.8
October. ... [ .32 .32 .32 .50 9.9 30.7
November. . e .35 .32 .34 .53 10.3 31.5
December. e teemeeaaaan .35 .35 .35 .54 10.8 33.2
January... 35 .32 35 .54 10.8 33.2
February. .35 .32 34 .53 9.5 31.5
March .32 .32 .32 .50 9.9 30.7
April . .32 .34 .53 10.3 31.5
ay.. 32 .32 32 .50 9.9 30.7
June. . 32 .32 32 .50 9.6 29.8
Theyear........cc.coooienn.nn 35 .32 33 51 120 374
1914-15.
July. oo .35 .32 32 .50 10.0 30.7
August...... .32 .32 32 .50 9.9 30.7
September. . 35 .32 34 .53 10.3 31.5
October.. . 35 .32 33 .51 10.3 31.4
November 35 .32 33 .51 9.9 30.4
December 35 .32 32 .50 10.0 30.7
The period (184 days)......... .35 .32 .33 .51 60. 4 185

1 Described in Water-Supply Paper 373, p. 79, as ‘‘at upper Pauoa Valley, near Honolulu.”
60398°—wsp 430—17 8
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MANOA STREAM AT COLLEGE OF HAWAII, NEAR HONOLULU, OAHU.

LocaTioN.—In gorge about one-half 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, 1915.

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

Di1scEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Channel straight and confined in 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 biennial period, 4.7 feet
at 6.40 a. m. April 16, 1915 (discharge, from extension of rating curve; 139 million
gallons per day, or 215 second-feet); minimum daily discharge for biennial pe-
riod, March, 1914, 0.2 million gallons per day, or 0.3 second-feet.

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

REecuLATION.—None.

UriuizatioN.—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.—Estimates good for low and medium stages. Discharge measurements
are well distributed on rating curve for low and medium stages, and indicate that
control is permanent. Determinations of discharge from mean gage height based
on morning and afternoon readings of staff gage may be considerably in error
during periods of rapidly fluctuating stage.

CooreraTION.—Gage-height record furnished by College of Hawaii.

Discharge measurements of Manoa Stream at College of Hawaii, near Honolulu, Oahu,
during the year ending June 30, 1915.

Discharge.
Dat Made b hG?gl?t
ate. e e eig] .

v (fest). | Second. | Million

feet. | BIODS

per day.
1914—0ct. 17 | Prof. Keller and students.................o.cco.oiiiaaa. 1.09 3.2 2.1
Nov. 17 | HLA. R Austin. . ... 1.52 5.5 3.5
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Monthly discharge of Manoa Stream at College of Hawaii, near Honolulu, Oahu,’ for the
years ending June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. sefce%]i:;‘d- Million Acre-
Maximum. | Minimum. | Mesn. | (mean). | 8alloos. fest.
1013-14.

September 10-30.................... 3.2 0.3 0.58 0.90 12 37
October .. .45 .25 .32 .50 10 30
- .4 15.3 23.7 458 1,410

.45 9.33 14.4 289
.6 4.93 7.63 153 469
.4 1.64 2.54 46 141
2 1.42 2.2 44 135
.7 6.71 10. 4 201 818

1.2 8.43 13.0 261
2.2 12.3 19.0 370 1,130
................................ 1,840 5,660
L5 11. 4 17.6 352 1,080
2.6 11.2 17.3 347 1,070
3.6 16.7 25.8 502 1,540
1.0 5.35 8.28 166 509
1.2 6.38 9.87 191 587
1.8 6. 72 10.4 208 639
.5 1.56 2.4 48 148
.6 7.12 1.0 199 612
1.2 3.16 4. 89 9% 301
.5 17.7 27.4 532 1,630
.8 4,88 7.55 151 464
.8 2.40 3.71 72 221
The year.........cceoiiveaao.. 116 .5 7.88 12.2 287 8,800

WEST BRANCH OF MANOA STREAM NEAR HONOLULU;} OAHU.

Locatron.—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. From Msy 20, 1913, to June
16, 1914, station was 150 feet upstream from bridge.

RECORDS AVAILABLE.—May 29, 1913, to June 30, 1915,

Gace.—Watson water-stage recorder on left bank June 17 to October 20, 1914; re-
placed October 20, 1914, by a Friez water-stage recorder which was replaced on
May 9, 1915, by an 8-day Stevens water-stage recorder; all at same site and datum.
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.—Staff gage site: Channel boulders and gravel; control fairly
permanent while station was in use. Water-stage recorder site: Small masonry
diversion dam with wide rounded crest acts as the control and forms a large,
quiet poolin the vicinity of the gage for low and medium stages. ‘The lodgement
of leaves and small débris on control and growth of grass on sides at times affect
the discharge relation slightly. Channel is 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 biennial period, 2.3
feet on morning of April 16, 1915 (discharge, 57 million gallons per day, or 88
second-feet); minimum daily discharge for biennial period, December, 1913,
0.05 million gallons per day, or 0.08 second-foot.

Diversions.—None above station.

RegurATION.—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, the intake for the ram being at the diverting dam.

1 Deseribed in Water-Supply Paper 373, p. 84, as “at upper Manoa Valley, near Honolulu, ”
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UrmuizatioNn.—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 elevations in Manoa Valley for rice and taro irrigation.

Accuracy.—Staff-gage record: Estimates July, 1913, to March, 1914, good; no high
water occurred to alter condition of channel., Estimates April to June, 1914,
fair, as no measurements were made to check the rating curve for staff gage.

Water-stage recorder: Estimates July, 1914, to June 30, 1915, excellent except
for extreme low-water periods when regulation at control and lack of sensitive-
ness of control section prevented refined accuracy; monthly estimate for April,
1915, is low as recorder did not operate properly during high water of April 16,
1915.

Discharge measurements of West Branch of Manoa Stream near Honolulu, Oahu, during
the years ending June 30, 1914 and 1915.

Discharge.
Gaﬁs
Date. . Made by— height Second- Million
(feet). Teet, gallons.
. per day.
1913—Sept. 11 1.53 0.7 0.5
Nov. 10 2.62 10 6.5
12 2.95 19 12
1914—Mar. 11 1.42 . .3
Sept. 14 1.74 42 27
22 1.48 16
Nov. 10 1.08 3.6 2.3
Dec. 16 1.03 1.7 1.1
1915—Apr. 26 1.65 34 2
June 14 .99 7 .46

Discharge, in million gallons per day, of West Branch of Manoa Siream near Honolulu,
Oakl, for the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1.2 0.85| 2.6 0.4 0.26) 3.0 1.2 L0 0.45| 0.9 1.6 10
1.3 .9 1.7 .16 .5 2.9 L0 2.2 .45 .7 2.0 2.6
1.3 .95 .9 -3 .65 9.0 .9 1.4 .45 .46 5.0 1.8
1.4 .9 .8 .3 .45 | 12 .7 1.2 .35 451 2.6 1.6
1.4 1.2 .8 .4 .4 6.5 .9 L0 45| 4.5 1.8 1.4
1.4 .85 .65 .4 .4 7.1 .7 1.0 .35 |11 16 1.4
1.4 .95 .5 .45 | 3.9 5.3 1.0 .9 .35 2.9 3.4 2.0
L5 .7 .45 | 2.3 5.3 4.4 7.8 .9 .35 1.8 |13 1.4
L5 .8 .4 .5 8.4 3.0 1.8 .9 .35 | L6 3.8 2.0
1.6 2.3 .4 .4 5.9 3.0 1.8 .9 .35 L4 2.6 1.8
1.6 .85 .4 .3 7.8 2.8 1.2 .7 .35 1.2 2.2 1.4
1.6 5.2 .45 .3 9.7 5.6 L2 W7 .25 1.4 2.0 1.6
L5 1.3 Lo .5 6.5 2.6 Lo .7 .35 | 1.2 2.0 2.4
1.2 1.0 L0 .25 8.7 2.3 L0 .7 .6 1.2 1.8 2.0
1.3 .8 .5 .45 | 3.0 .8 | L0 .7 .6 L2 1.8 2.2
1.2 .8 .45 1.4 2.6 L0561 1.0 .9 .9 L0 L6 1.8
.85 1 1.6 .4 .4 2.8 .9 2.2 .7 .7 1.0 1.4 2.8
1.0 .9 .7 .3 3.5 05§ 1.8 .7 .45 1.6 2.6 18
.9 .7 2.2 .3 6.5 .5 1.8 .6 .35 1 1.4 1.6 11
1.0 .8 1.0 .3 |14 2.4 1.8 .6 35| 2.6 3.8 7.2
L1 .65 .8 .25 6.3 2.6 16 .7 .35 | L8 6.0 11
.9 .6 .6 25 4.1 1.2 1.8 .6 .25 2.2 2.6 7.2
1.2 .6 .6 251 2.8 2.0 1.4 .6 .25 2.2 2.0 7.2
L7 .6 .6 .25 6.1 1.6 1.4 .6 25 2.2 2.0 5.7
11 .6 .5 .25} 5.5 L8 1.2 .6 .35 1.8 L6 4.2
.95 .46 .45 .25 116 1.6 .9 .8 .9 4.1 16 1
L3 .45 .4 .45 |11 1.4 Lo .45 A5 2.2 L6 4.2
1.1 .8 .3 .9 5.9 1.4 L2 .7 .45 | L4 2.2 4.2
13 1.1 .5 .4 4.7 1.2 L0 Jo...... 3.8 1.6 1.8 4.2
12 .7 .4 25| 8.6 1.2 LO |....... 1.6 1.4 1.6 2.8
L2 ' 23 ... L5l 2 e Lo Lo Yt L8 L.l
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Discharge, in million gallons per day, of West Branch of Manoa Stream near Honolulu,
Oahu, for the years ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. { May. { June.
1914-15.

7.2 57 | &7 5.5 4.2 2.8 0.5 | 0.5 L5 0.5 7.2 0.5
2.8 4.2 5.7 5.2 7.2 2.8 .5 .5 L5 .5 4.2 1.5
4.2 4.2 4.2 4.8 58 4.2 .5 .5 5.7 5 4.2 ]
4.2 4.2 2.8 4.8 5.5 5.7 .5 .05 8.7 .5 4.2 .5
2.8 2.8 2.8 4.5 4.8 4.2 .5 .5 4.2 .5 2.8 .5
L5 2.8 L5 4.2 4.2 4.2 .5 05] 2.8 .5 2.8 .5
1.5 1.5 L5 3.9 3.9 2.8 .5 .5 2.8 .5 2.8 .5
2.8 1.5 2.8 3.6 3.2 2.8 .5 .5 5.7 .5 1.5 .5
1.5 1.5 2.8 | 3.6 2.9 1.5 .5 .5 2.8 .5 1.5 .5
1.5 1.5 1.5 3.2 2.8 1.5 5 1.5 1.5 .5 2.8 .5
L5 5.7 L5 2.9 1.5 1.5 .5 .5 5 2.8 2.8 .5
.5 4.2 2.8 2.8 1.5 1.5 .5 2.8 .5 L5 1.5 .5
.5 4.2 | 5.7 2.8 1.5 1.5 .5 1.5 L5 L0 | L5 .5
L5 1.5 |20 2.8 2.8 15 .5 .5 1.5 .5 15 .5
20 1.5 |18 1.5 1.5 1.5 .5 .5 1.5 Lo L5 .5
7.2 L5 111 1.5 1.5 1.5 05| 2.8 1.5 | 50. 1.5 .5
11 42 7.2 15 1.5 1.5 .05 L5 L5 6.0 1.5 .5
5.7 |14 5.7 15 1.5 15 .05 .5 1.5 5.0 1.5 1.5
5.7 4.2 7.2 1.5 L5 1.5 .5 .5 1.5 2.8 1.5 8.7
2.8 1.5 8.7 2.8 1.5 1.5 .5 4.2 1.5 2.8 1.0 5.7
2.8 |32 25 1.5 1.5 L5 5 114 1.5 L5 1.0 2.8
1.5 2.8 |37 .5 1.5 1.5 .5 7.2 .5 15 .5 L5
42 | 28 |16 .5 1.5 L5 .5 7.2 .5 2.8 .5 1.5
4.2 2.8 8.7 .5 1.5 1.5 .5 5.9 .5 2.8 .5 L5
5.7 2.8 |12 .5 1.5 L5 .5 2.8 .5 8.7 .5 L5
4.2 2.8 |11 .5 1.5 1.5 .5 1.5 .5 125 ) 8.7
27 1.5 |11 1.5 1.5 1.5 .5 15 .5 118 .5 5.7
12 4.2 7.2 2.8 4.2 1.5 .5 L5 boln .5 2.8
12 4.2 7.2 .5 4.2 1.5 I T PO B T ) | .5 L5
7.2 4.2 5.7 .5 2.8 .5 .5 R Y 7.2 .5 4.2
5.7 (12 |....... PR T TR .5 - T (O, I T PR I T PR,

Nore.—Record from June 23 to July 26, Aug. 4-10, 14-24, Sept. 1-7, 29, and 30, 1914, from outside staff
gage near Watson water-stage recorder. Discharge determined from well-defined rating curves applicable
as follows: Original staff gage, July 1, 1913, to June 16, 1914; automatic water-stage recorder, June 17, 1014,
to June 30, 1915. Discharge estimated Iujy 1-10, 1913, Oct. 1-11, Nov. 2-9, 1014, Apr. 12-18, May 18-23, _
and 25-29, 1915, by comparison with record of east braneh of Manoa Stream. f)iseharge Dec. 20 to 31,
l913, revised since published in Water-Supply Paper 373, page 84.

Monthly discharge of West Branch of Manoa Stream near Homolulu, Oahu, for the years
ending June 80, 1914 and 1915.

Discharge. Total run-off.
i T . -
Month. Million gallons per day. sefce%léd Million Acre-
Maximum. | Minimum. | Mean. |.(mean). | &#llons. feet.
1913-14.
1) 1.7 0.85 1.26 1.05 30 120
A 1 7 5.2 .45 1.07 1.66 33 102
September............ ...l 2.6 .3 .75 1.18 69
October............ emeeeeeeenaana. 2.3 .15 .45 .70 14 43
November.......ccoeveieiennennnn.. 15 .25 5.04 7.80 151 464 .
December........cccceieieennaaaa. 12 .05 2.94 4.55 91 280
JaNUATY . coouninniiieeeniniaaaaenn 7.8 .7 1.46 2.26 45 139
February.....ccoovvemiiiniiaaaa.. 2.2 .45 .83 1.28 23 71
March......coieecnoiannicnaaninann. 3.8 . .60 .93 18 57
April.. ..o 11 .45 2.01 3.11 60 185
B e e ee et 13 1.4 2.67(,  4.13 264
JUDR e weeeceraeimeit e 18 1.4 4.60 7.12 138 424
Theyear..........cooeveeaon... 18 .05 1.97 3.05 717 2,210
1914-15.
TULY e eiieee e e e e neeeaanas 27 .5 5.58 8.63 173 531
August.....oocoennen... reeeaene 32 1.5 4,66 7.21 144 443
September...... et emeaaaaa—an 37 1.5 8.66 13.4 260 797
October.......couvimiiiiiaiianaaa. 5.5 .5 2.41 3.73 75
November...........coceeuenn [ 7.2 1.5 2.75 4.25 82 253
December...........ocooeuuninaoo. 5.7 .5 2.00 3.09 62 190
LES (1T o Y .5 .05 .46 .7 14 44
February...coooovvuiiiennincnannn. 14 .05 2,21 3.42 62 190
March. . ..ooniniinniiinnicaaannn. 8.7 .5 1.83 2.83 57 174
ﬁgdl ............................... .5 5.60 8.66 168 516
S 2D 7.2 .5 1.8 2.79 56 17
June.............. teesrennacacseanan 8.7 .5 1.90 2.94 57 178
Theyear........cccenu.... . 50 .05 3.31 | 5.12 1,210 3,710
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EAST BRANCH OF MANOA STREAM NEAR HONOLULU,! OAHTU.

LocaTion.—At highway bridge, 400 feet above confluence with west branch of Manoa
Stream, in upper Manoa Valley, and 4 miles northeast of Honolulu post office.
From May 29, 1913, to May 19, 1914, station was 200 feet upstream from bridge.

RECORDS AvAmABLE.—May 29, 1913, to June 30, 1915,

GacE.—Watson water-stage recorder on right bank in use from May 29, 1913, to Sep-
tember 28, 1914, when it was replaced by a Stevens water-stage recorder at the
same location and datum. Vertical staff gage 200 feet upstream on right bank at
different datum was read from May 29, 1913, to May 19, 1914.

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

CHANNEL AND coNTROL.—Staff gage station. Channel boulders and gravel; control
fairly permanent while station was in use.

Water-stage recorder station. 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 shifted considerably during 1914 and 1915. At low and medium
stages stream past gage is fairly wide and deep and velocity is well distributed.
Intake pipe occasionally becomes clogged with gravel. Both banks fairly steep
and covered with some vegetation.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during biennial period, 3.55
feet at 9 a. m. April 16, 1915 (discharge, from extension of rating curve, 120 million
gallons per day, or 186 second-feet), minimum daily discharge for biennial period,
March, 1914, 0.9 million gallons per day, or 1.4 second-feet.

Diversions.—East Manoa ditch diverts a quarter of a mile above the station for
irrigation.

ReguraTION.—None.

UtiLizatioNn.—Records on east and west 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 floy of Manoa Stream is utilized at lower
elevations in Manoa Valley for irrigation of rice and taro.

Accuracy.—Estimates from staff gage record good from July, 1913, to March, 1914,
as no high water occurred to change conditions in channel; estimates from April,
1914, to April, 1915, fair or approximate owing to frequent changes in the control,
especially during September, 1914, and to insufficient number of discharge
measurements to define all changes in rating. Channel May and June was stable
and estimates are good.

Discharge measurements of East Branch of Manoa Stream near Honolulu, Oaku, during the
years ending June 30, 1914 and 1915.

Discharge.
G
Date. Made by— t . | Million
(fect). | Second- | ‘galions
per day
1913—S8ept. 11 2.07 1.6 1.0
Nov. 10 2.64 4.9 3.2
12 2.84 10 6.6
Dec. 4 3.38 4 16
1914—Mar, 11 1,98 1.7 1.1
Sept. 14 1.60 2 13
22 2.06 31 20
Nov. 10 1.58 7.3 4.7
24 1,57 4.1 2.6
Dec. 16 1.54 5.7 3.7
1915~-Apr, 26 2.20 30 19
y .3 1.58 5.5 3.6
1.50 3.5 2.3
June 14 1.42 2.6 1.7
1.48 3.7 2.4

1 Described in Water-Supply Paper 373, pp. 82-83, as ‘“at upper Manoa Valley, near Honolulu.”
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Monthly discharge of East Branch of Manoa Stream near Honolulu, Oaku, for theyears end-
ing June 30, 1914 and 1915.

f Al
Discharge. Total run-off,
Month. Million ns .
gallons por day Se%coxtld‘ Million Acre-
0@
gallons. feet.
Maximum. | Minimum. | Mean, | (mean)
1913-14.

1.5 1.2 1.28 1.98 40 122
3.6 | 1.1 1.34 2.07 42 127
3.5 .95 1.16 1.79 35 107

1.4 .95 1.01 1.56 31
29 .95 4.78 7.40 143 440
15 1.8 3.97 6.14 123 378
10 1.2 2.22 3.43 69 211
3.0 .95 1.33 2.06 37 114
2.6 .9 1.04 1.61 32 99
18 .95 2.72 4.21 82 250
20 1.5 3.81 5.89 118 362

8.0 1.7 3.04 4.70 91
Theyear......c.cooeueeunn... 29 .9 2.31 3.57 843 2,590
36 2.0 4.45 6.89 138 423
8.0 2.5 3.41 5.28 106 324
18 2.2 8.56 13.2 257 788
12 4.2 6.94 10.7 215 660
4.0 3.1 3.24 5.01 97 208
5.0 2.5 3.27 5.06 101 311
2.5 1.5 1.76 2.72 54 167
9.0 1.5 2.81 4.35 79 241
3.1 1.5 1.88 2.91 58 179
48 1.5 5.71 8.83 171 526
4.4 2.0 2.83 4.38 269
5.0 1.5 2.28 3.58 68 210
. 48 1.5 3.93 6.08 1,430 4,400

EAST MANOA DITCH NEAR HONOLULU, OAHU.

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

RECORDS AVAILABLE.—May 24 to June 30, 1915,

Gage.—Vertical staff on left bank; read once daily.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Channel is an earth cut on a side hill; straight for 50 feet
above and below gage; banks high and covered with vegetation. Control not
well defined; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.24 feet June 26, 1915 (dis-
charge, 2.8 million gallons per day, or 4.3 second-feet), minimum stage recorded,
0.9 foot June 21 to 22, 28 to 30, 1915 (discharge, 1.3 millon gallons per day, or
2.0 second-feet).

DiversioNs.—None above station.

ReeuratioN.—Flow regulated by head gates.

UrmuizarioN.—Irrigation of rice and taro.

Accuracy.—Estimates fair. Control did not shift during the period and a fairly
well defined curve was developed.
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Discharge measurements of East Manoa ditch near Honolulu, Oahu, during the year
ending June 30, 1915.

. [Made by R. C. Rice.]
Discharge.
D hGglgglft
ate. e
(feet). | Second- Mi]lllion
feet, | B319DS

. per day.
L E:0 . 1 PSP 0.94 2.2 14
June 14, it iarritaaeae e, feeencrnncncann .89 1.8 1.2
3 .89 1.9 1.3

Discharge, in million gallons per day, of East Manoa ditch near Honolulu, Oaku, for the
year ending June 30, 1915.

[T'o convert discharge in million gallons per day to second-feet multiply by 1.55.)

Date. May. | June. Date. May. | June. Date. May.

g

PR e e
MWW WG wW
AR
WWwWwWwew wwwww

AR R RR RS
WWWWEW Wor=qww

M el

WWWWLIwWw rore v

Nore.—Discharge determined from a fairly well defined rating curve.
Monthly discharge of East Manoa ditch near Honolulu, Oahu, for the year ending June 30,
1915.

Discharge. Total run-off.
Month. Million gallons per day.
e | Mien | fore
gallons. eet.
Maximum. | Minimum. | Mean. | CD€80).
May 24-31.. ... iiiiiiiaiariaiane. 1.5 1.3 1.35 2.09 11 33
JUNC.eenmeemenae el 2.8 13 144 2.23 43 133

MAKAWAO DITCH NEAR KAILUA,! OAHU.

Location.—At west end of flume crossing Makawao Gulch in Kailua Valley, about
2% miles south of Kailua.

RECORDS AvAILABLE.—November 1, 1912, to June 30, 1915.

GAGE.—Watson water-stage recorder installed March 2, 1914. Vertical staff Novem-
ber 1, 1912, to March 1, 1914; change in datum November 24, 1913.

DiscHARGE MEASUREMENTS.—Prior to November 24, 1913, made by current meter
in open flume; November 24, 1913, to February 11, 1914, by a 2.5-foot sharp-
crested weir with end contractions; February 12, 1914, to June 30, 1915, by a
4-foot sharp-crested weir with end contractions.

CHANNEL AND coNTROL.—Earth ditch subject to growth of weeds and grass. Flow
from Makawao Spring empties into main ditch at pool back of weir. Control for
original staff gage was shifting on account of growth of vegetation in ditch.

1 Described in Water-Supply Paper 873, p. 8, as “at Makawao flume near Waimanalo.”
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ExTrREMES OF DISCHARGE.—Maximum stage recorded during period of records, 1.00
foot May 12, 1913 (discharge, 5.1 million gallons per day, or 7.9 second feet);
ditch frequently dry.

Drversions.—Ditch diverts all low water from headwaters of Kaimi and Makawao
streams and discharges into Waimanalo reservoir.

RecuraTion.—Flow regulated by head gates.

UriLizatioN.—Irrigation of sugar cane by Waimanalo Sugar Co.

Accuracy.—Estimates prior to installation of water-stage recorder poor on account
of unreliable gage-height record and poorly defined rating curve. Estimates
March 2, 1914, to June 30, 1915, fair. The weir discharge corrected for velocity
of approach has been checked by current-meter measurements.

Discharge measurements of Makawao ditch near Katlua, Oahu, during the years ending
June 80, 1914 and 1915.

Discharge.
Dat Made b th'ggﬁt

ate. 8 ol ) .
v (feet). | Second- ga.illll;gg
feet. | Sor day.
1913—Sept. 9 0.70 2.0 1.3
Oct. 20 .65 18 L2
1914—Feb. 13 135 31 2.0
Mar. 28 44 3.9 2.5
Oct. 8 235 2.9 19
1915—June 30 |. oY) 3.2 21

Discharge, in million gallons per day, of Makawao ditch near Kailua, Oaku, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June.
1913-14.

. 2.0 1.7 1.4 1.0 1.2 L8 |eeo..] 2.6)........
2.1 L7 1.6 1.0 1.2 1.8 . 3.0
1.8 1.7 1.7 1.2 1.2 1.8 2.2
1.8 L7 1.7 1.2 1.2 L8| 1.4
1.6 L7 1.6 1.3 1.2 1.8 1.1
1.5 1.7 1.4 1.4 1L41.. 1.8 2.6
1.5 1.9 1.4 1.4 1.4 1.8 2.6
1.4 2.1 1.4 1.4 3.9 L8| 2.6
1.3 1.9 1.4 1.4 3.91. 1.8 2.6
1.2 1.8 1.4 1.3 3.2 1.8 2.6
1.2 1.7 1.4 1.2 PN 3 PR IR ) 75 1 PN 2.6
1.2 1.7 1.4 1.2 2.1} 1.8 L8 |ecenn-n. 2.6 2.8
1.3 L7 1.4 1.2 2.1 1. 1.8 1.8 |eeenneo. 2.6 2.6
1.4 1.6 1.4 1.2 141 1.8 1.8........ 2.6 2.6
1.4 1.4 1.4 1.2 1.4 1.8 L8 |eueenns 2.6 2.6
1.4 1.4 1.4 1.2 1.4 1.8 2.6 f..cnnnes 2.6 2.6
1.4 14 1.4 1.2 2.8 1. 1.8 2.2 ..., 2.6 2.6
1.4 1.4 1.0 1.2 2,8 1.8 2.0 0 ...... 2.8 2.6
1.4 1.6 1.0 1.2 3.9 1.8 1.8 [eeennn.s 2.6 3.0
1.4 1.7 1.0 1.2 3.2 1.8 1.8 2.6 2.6 3.0
1.4 1.4 1.0 1.2 2.3 1.8 1.8 2.6 2.6 3.0
L6 1.4 1.0 1.2 2.7 1.8 1.8 2.6 2.6 3.0
1.7 1.4 1.0 1.2 2.2 1.8 1.8 2.6 2.6 2.6
1.7 1.4 1.0 1.3 1.6 1.8 1.8 2.6 2.6 2.6
1.7 1.4 1.4 1.4 2.3 L.8 1.8 2.2 2.6 2.6
1.7 1.7 1.2 1.4 2.6 }. 1.8 1.0 2.6 2.6 2.6
1.7 2.1 1.0 1.4 2.1 1.8 2.2 2.6 2.6
1.7 2.1 1.0 L4 19|, 2.2 2.6 3.0 3.0
1.9 19 1.0 L4 L7 2.6 3.0 3.0
2.1 L7 L0 1.2 1.2 2.6 1.1 2.6
1.9 L6 jeeueenns ) V5120 PR R PR PO PO R, vocosces
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Discharge, in mi¥ion gallons per day, of Makawao ditch near Kailua, Oahu, for the years
ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Feb. | Mar. | Apr. | May. | June.
1914-15.
2.6 2.6 2.6 2.6 [.ceennnn 2.2 2.6
2.6 2.6 2.6 2.6 2.2 2.6
2.6 2.6 2.6 2.8 2.2 2.6
2.6 2.6 2.2 .. 2.6 2.2 2.6
2.6 2.6 2.2 1.8 2.6 2.2 2.6
2.6 2.6 2,2 1.8 2.8 |. 2.2 2.6
2.6 2.2 1.8 1.8 2.6 |. 2.2 2.6
2.6 2.2 1.8 1.8 2.2 ). 2.2 2.6
2.6 2.2 1.8 2.2 2.2 1, 2.2 2.6
2.6 2.2 1.8 2.2 2.6 |. 2.2 2.6
2.6 2.6 2,2 2.2 2.6 |. 2.2 2.6
2.2 2.6 2.2 2.2 2.6 |. 2.2 2.6 2.6
2.2 2.6 2.2 2.2 5L 2.6 2.6 2.6
2.2 2.6 2.6 2.2 ... ... 2.6 2.6 2.6
2.2 2.6 2.6 2.2 ..., 2.6 3.0 2.6
2.6 2.2 2.6 2.2 2.6 3.0 2.6
2.6 2.6 2.6 2.2 2,6 3.0 2.6
2.6 2.6 2.6 2.2 2.2 3.0 2.6
2.6 2.6 2.6 2.2 2.2 2.6 2.6
2.6 2.6 2.6 2.2 2.2 2.6 2.6
2.2 2.6 3.0 2.2 2.2 2.6 2.6
2.2 2.6 |........ 2.2 2.2 2.6 2.6
2.2 2,6 |..c..... 2.2 2.2 2.6 2.6
2.2 2.6 ........ 2.2 2.2 2.6 2.6
2.2 2.2 ........ 2.2 2.2 2,6 2.6
2.2 2.2 2.2 2.2 2.6 2.6
2.2 2.2 2.2 1. 2.2 2.6 2.6
2.2 2.2 111 2.2 2.6 2.6
2.6 2.2 L1 2,2 2.6 2.2
2.6 2.2 2.2 2.2 2.6 2.2
2.6 2.2 2.6 2.2 2.6 |aaeeenn .

Norg.—Discharge July 1-Nov. 23, 1913, determined from a poorly defined rating curve. Discharge
Noyv. 24, 1913-June 30, 1915, computed by Francis’s formula for contracted weir with velocity of approach
and Q=3.33 (L—.2H) [(H—h)3/2—(h)3/?] gives results that agree closely with results of discharge measure-
ments made during 1914 and 1915. No record Dec. 4, 1913, to Feb. 11, 1914. Discharge estimated Mar.
17-22, 25, 26, Apr. 29, 30, May 13-18, Aug. 3, Sept. 2-7, 9-14, 1914, Mar. 27-31, and Apr. 10-15, 1915, as the
Watson water-stage recorder failed {0 operate. Diteh dry Mar. Hto Apr. 19', May 31, June f, Sept. 22 to
Oct. 4, Nov. 14, 1914, to Feb. 18, 1915, and Apr. 27 to May 11, 1915. .

Monthly discharge of Makawao ditch near Kailua, Oahu, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
Month. Million gallons per day. s"fe‘;"t‘"' Million Acre-
Meaximum. | Minimum. | Mean. | (mean). | S83llons. feet.
1913-14.

2.1 1.2 1.57 2.43 49 149
2.1 1.4 1.66 2.57 52 158
1.7 1.0 1.28 1.98 38 118
1.4 1.0 1.25 1.93 39 119
3.9 1.2 2.14 3.31 64 197
2.2 1.8 1.82 2.82 31 95
2.6 1.0 1.82 2.82 47 145
2.6 2.2 2.53 3.91 28 85
3.0 1.1 2.57 3.98 56 174
3.0 1.1 2.56 3.96 75 228
The period (258 days)....-.... 3.0 1.0 1.86 2.88 479 1,470
1914-15. .
R 2.6 2.2 2.45 3.79 76 233
A 3 R 2.6 2.2 2.46 3.79 76 233
September 1-21........... .. ... .. 3.0 1.8 | - 2.3 3.64 49 151
October 5-31. . ....ocooiiiiiiii. 2.6 1.1 2.07 3.20 56 172
November 1-13............ ... ... 2.6 .5 2.38 8.68 8 95
February 19-28............coooool.. 2.6 .75 1.98 3.06 20 61
1)+ F RN 2.6 2.2 2.26 3.50 70 215
ﬁgﬂl 1-19,21-26...... e 4.0 1.4 2.40 3.7 6 191
y12-3L. ool 3.0 2.6 2.68 4.15 54 164
June..... e ttecaeaecamaraaraaaaaan 2.6 2.2 2,57 3.98 77 237
The period (240 days)......... 4.0 .5 2.03 3.14 487 1, 750

Nortze.—Estimstes cover periods during which water was flowing. See footnote to daily discharge table.
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KAILUA' STREAM NEAR KAILUA, OAHU.

Location.—About 200 feet below intake of Wong Leong’s ditch, three-quarters of
mile east of point where road to Kailua rice mill leaves Waimanalo-Honolulu
road, 1 mile southeast of Kailua, and about 11 miles by road from Honolulu.

Recorps AvAILABLE.—Fragmentary record November 12, 1913, to June 30, 1915.

GaGE.—Inclined staff on left bank installed April 29, 1914, at same site and datum as
vertical staff installed January 21, 1913, the datum of the later being different
from that of original gage. A vertical staff for high water readings is spiked to a
mango tree on right bank about 35 feet above inclined staff.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CoNTROL.—Channel straight for 50 feet above and below gage; com-
posed of small boulders and gravel; the gently sloping banks overflow in extreme
floods. Control is a boulder rifle which shifts during floods.

ExTREMES oF 11scHARGE.—Collection of débris on banks indicated a stage of approxi-
mately 11.0 feet on March 27, 1914 (data insufficient for an estimate of discharge);
minimum stage recorded, 0.49 foot, May, 1913 (discharge, 0.1 million gallons per
day or 0.15 second-foot).

Drversions.—Wong Leong’s ditch usually divertsall low-water flow at a point 200 feet
above station.

REecuraTION.—Amount diverted above varies.

UtiLizatioN.—Low-water flow is diverted for irrigation of rice fields.

Accuracy.—Record fragmentary as gage was washed out several times and not re-
placed at once. Also the discharge relation has been unstable for the period
owing to shifts in control. Fairly good ratings curves for the periods April 9, 1913,
to March 27, 1914, and September 25, 1914, to February 28, 1915, have, however,
been developed and records are fair for these periods for low water and medium
stages; records for the rest of period poor.

Discharge measurements of Kailua Streem mear Kailua, Oahu, during the years ending
June 30, 1914 and 1915.

Discharge.

Date. Made b hG?get Milli
ate. e by— 6 . illion
(feet). | 50004~ | gylions,
" per day.
1914—Feb. 2 0.96 5.0 3.2
Apr. 30 118 5.6 3.6
Sept. 17 .86 5.1 3.3
Oct. 8 1.45 13 8.3
Nov. 12 1.23 6.3 4.1

Dec. 4 1.66 20 13
1915—Mar. 11 .48 .35 .25
June 30 .20 .65 4

Discharge, in million gallons per day, of Kailua Stream near Kailua, Oahu, for the years
ending June 30, 1918, 1914, and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Apr. | May. | June. Date. Apr. | May. | June. Date. Apr. | May. | June.
1913. 1913.

0.2 || 11.. .| 0.8] 25 2.5 || 21.. ..| 0.8} 0.8 1.2
.3 . 1.5 85 2.5 .. 1.5 .55 1.2
14 5.2 | 22 3.1 2.0 .55 1.2
28 1.2} 28 3.1 2.0 .55 1.2
6.1 1.5 32 3.1 .81 1.2 .8
6.1 3.7 7.0 3.1 15| L2 .8
3.7 3.7 52 3.1 2.0 L5 L2
2.5 2.5 3.7 1.2 1.5] 1.5 .8
2.5 2.0 3.7 1.5 1.2| L5 .8
2.5 .8 1.5 6.1 1.2 ].g .8
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Discharge, in million gallons per day, of Kailua Stream near Kailua, Oahu, for the
years ending June 30, 1913, 1914, and 1915—Continued.

Date. July.| Aug. | Jan. | Feb.| Mar. Date. July.| Aug. | Jan. | Feb. | Mar.
1013-14. 1913-14,
B R 0.8 0.21 16 0.2 2.0( 0.2 0.8
b .8 .1 .8 12 .1 .3
SR .6 .1 3] 4.4 .1 .2
4o .6 .1 2] 3.7 .1 .2
R .8 .2 2] 9.3 .1 .2
L T .3 .1 .21 2.5 .1 .1
. .3 .1 21070 .1 .1
< S .3 .1 2] 2.5 .1 .1
9 * .3 .2 .21 2.0 .1 .1
.3 2 11 2.0 .1 .2
.3 .2 .1 L6| .1| 37
.3 g .g ég ; 1.5
.3 . . 3 11
.2 1 “2] L5
.2 .2 .2| LB
2| LB
Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. Feb.
1914-15.
3.8 3.3 15 5.2 7.0 3.8 0.95
3.8 3.8 13 6.1 7.0 3.8 .95
3.8 2.8 13 5.2 7.0 3.8 1.5
3.8 2.4 13 5.2 12 3.8 1.5
3.8 2.0 12 5.2 9.2 3.8 1.5
2.8 2.0 10 5.2 15 3.8 1.5
5.0 2.4 2.0 9.2 5.2 13 3.8 1.5
5.0 2.0 2.4 9.2 5.2 13 3.8 1.3
5.0 2.0 2.8 8.1 5.2 9.2 3.8 1.3
5.0 2.0 2.4 8.1 5.2 8.1 3.8 1.3
5.0 14 2.8 9.2 7.0 7.0 3.8 1.3
5.0 11 3.3 8.1 7.0 7.0 3.8 1.1
2.4 8.8 3.8 7.0 9.2 7.0 3.8 1.3
2.4 5.9 3.8 6.1 12 .0 3.4 1.3
2.4 4.4 3.8 5.2 15 7.0 2.9 1.1
2.4 3.8 3.3 3.8 9.2 6.1 2.9 1.1
4.4 5.0 3.3 12 9.2 7.0 2.9 1.3
3.8 4.4 2.8 13 8.1 8.1 2.1 1.3
3.8 3.8 2.8 12 9.2 12 1.8 1.3
3.3 3.8 2.8 12 8.1 9.2 1.8 1.3
2.8 3.8 122 7.0 7.0 8.1 1.5 1.3
2.0 3.8 297 4.5 7.0 7.0 1.1 .8
2.4 3.8 143 3.8 7.0 7.0 1.1 .65
2.0 3.8| 272 3.4 7.0 5.2 1.1 .8
2.0 3.8 5.2 3.4 7.0 5.2 95 .8
2.0 3.3 21 3.4 7.0 4.5
2.0 3.3 21 2.9 7.0 4.5
2.0 2.8 18 2.9 7.0 3.8
14 2.8 15 2.9 7.0 3.8
6.8 2.8 15 2.9 7.0 3.8
4.4 3.3 |eeeuaans 2.9 |........ 3.8

Norte.—Discharge determined from rating curves applicable as follows: Apr. 9, 1913, to Mar. 27, 1914,
fairly well defined below 16 million-gallons per day (25 second-feet); July 6 to Sept. 24, 1914, poorly defined;
Bept. 25, 191%, to Feb. 28, 1915, fairlg ‘well defined. * No records July 1, 1913, to Jan. 15, 1914.” " Gage reported
washed out fept. 9, 1913; estimated discharge due to leakage under dam at intake of Wong Leong’s ditch
was 0.15 million gallons per day or 0.25 second-feet. No record Mar. 28 to July 5, 1914, as gage was washed
out. Observer’s readings for March, 1915, discarded as unreliable. Water surface was away from foot
of inclined gage from April to June, 1915.
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Monthly discharge of Kailua Stream near Kailua, Ochu, for the years ending June 30,
1913, 1914, and 1915.

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

20 0.3 2.62 4.05 58 177
85 .1 8.15 12.6 252 775
28 2 5.43 105 323
.8 1 .28 40l 8.1 25
.8 1 .21 .31 6.5 20
12 12 3.57 5, 52 57 175
12 1 1.31 2,03 37 113
3.7 1 .37 57 10 31
14 2.0 3.93 6.08 102 314

14 2.0 4.27 6. 61 132
297 2.0 32.9 50.9 988 3,030
15 2.9 7.71 1.9 239 733
15 5.2 7.23 1.2 217 666

15 3.8 7.57 7 235
3.8 .95 2.54 3.93 79 242
1.5 .65 1.15 1.78 32 99

WONG LEONG’S DITCH NEAR KAILUA, OAHU.

Location.—100 feet below ditch intake from Kailua Stream, three-fourths of & mile
east of point where road to rice mill leaves Waimanalo-Honolulu road, about 1
mile south of Kailua, and 11 miles from Honolulu.

RECORDS AvAILABLE.—November 12, 1912, to June 30, 1915,

Gace.—Vertical staff.

D1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Channel straight for 50 feet above and below gage; banks
clean and high. Discharge relation changed by growth of weeds and cleaning
of ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during biennial period, 1.80
feet at 8 a. m. May 3, 1914 (discharge, 7.7 million gallons per day, or 12 second-
feet); minimum stage recorded, 0.34 foot at 4 p. m. January 17, 1915 (discharge,
0.7 million gallons per day, or 1.1 second-feet).

Diversron.—None above station.

REecuraTion.—Flow controlled by head gates.

UririzaTioN.—Irrigation of rice fields.

Accuracy.—Records poor owing to instability of discharge relation.

Discharge measurements of Wong Leong’s ditch near Kailua, Oahu, during the years ending
June 30, 1914 and 1915.

Discharge.
Date Made b; h(e};in%st Milli

ate. o by— g| - on

(fest). | Se00nd- | galions

“ per day.
1913—Sept. 9| G. K. Larrison._.................. Ateiceeneenenaaaonas 1.49 4.2 2.7
1914—Feb. 2 W 1.76 8.9 5.8
14 1.08 6.4 4.1
Apr. 30 L43 8.5 5.5
Sept. 17 1.18 4.0 2.6
17 1.08 3.5 2.3
Nov. 12 .69 1.6 1.0
1915—Mar, 11 .84 4.1 2.7
June 30 1.00 5.6 3.6
30 .82 5.0 3.2
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?){ Wong Leong’s ditch near Kailua, Ochu, for the
years ending June 30, 1914 and 1915

[To convert discharge in million gallons per day to second-feet, multiply by 1

Discharge, in million gallons per day,
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Nore.—Discharge determined from poorly defined rating curves covering short periods. Discharge

estimated Dec. 20-31, 1913, and Feb. 10-12, 1914,
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Monthly discharge of Wong Leong’s ditch near Kailua, Oaku, for the years ending June
30, 1914 and 1915. ’

Discharge. Total run-off.
Month. Million gallons per day.
Sefe%;ld' Million Acre-
j . (mean) gallons. feet.
Maximum. | Minimum, | Mean. ean).
1913-14.

July.. oo, 2.8 1.3 2.39 3.70 74 227
August.. ...l 2.8 1.6 2.29 3.54 71 218
September 3.7 1.8 2.60 4.02 78 239
October. 3.1 2.3 2.76 4.27 86 263
November 2.6 2.1 2.34 3.62 70 215
December 4.7 2.3 4.10 6,34 127 390
January.. 5.7 4.3 4,80 7.43 149 457
February . 5.7 3.9 4.67 7.23 131 401
March.. .. . 6.0 2.8 3.93 6.08 122 374
April..... . 6.4 1.9 3.63 5.62 109 334
7.7 1.1 2.36 3.65 73 225

1.9 1.1 1.36 2.10 41 125

7.7 1.1 3.10 4.80 1,130 3,470

3.6 1.1 1.98 3.06 61 188

2.7 1.7 2.05 3.17 64 195

5.6 1.9 3.06 4.73 92 282

7.5 1.2 2.23 3.45 69 212

2.7 .9 1.19 1.84 36 110

1.1 .8 .87 1.35 27 83

4.6 .7 2.09 3.23 65 199

4.6 1.7 2.66 4.12 74 229

2.8 2.4 2.61 4.04 81 248

2.6 .8 1.87 2.89 56 172

4.6 .8 2.60 4.02 81 247

4.3 1.3 2,99 4.63 90 275

7.5 7 2.18 3.37 796 2,440

MAKAWAO STREAM NEAR KAILUAj! OAHU.

Locarion.—One-fourth mile above confluence of Makawao and Kaimi streams and
100 {feet above intake of irrigation ditch near Waimanalo-Honolulu road, 1 mile
south of Kailua, and about 12} miles east by road from Honolulu.

RECORDS AvAILABLE.—November 12, 1912, to June 30, 1915.

Gace.—Vertical staff on right bank, installed April 29, 1914, to replace gage washed
out March 28, 1914; read twice daily; datum new but location same as old gage.
DISCHARGE MEASUREMENTS.—Made by wading or from footbridge 10 feet below gage.
CHANNEL AND coNTROL.—One channel at all stages except extreme flood; straight for
50 feet above and below gage; right bank nearly vertical; left bank overflows in

floods. Control probably permanent between extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of records, 5.30
feet at 8 a. m., April 27, 1915 (discharge, approximately 320 million gallons per
day, or 500 second-feet); minimum stage recorded, 0.84 foot at 5 p. m., November
9, 1913 (discharge, 0.9 million gallons per day, or 1.4 second-feet).

DiversioNs.—Low-water discharge of two main branches is diverted into Makawao
ditch about three-fourths of a mile above station. An irrigation ditch diverts
most of low flow at a point 100 feet below gage.

Regulation.—Amount diverted above station varies.

Utiization.—Entire low flow is diverted for irrigation of rice fields.

Accuracy.—Records prior to March 28, 1914, fair for low and medium stages; records
after that date good for low and medium stages, as the rating curve is well defined
below 4 million gallons per day.

1 Described in Water-Supply Paper 373, pp. 89-90, as ““in Kailua Valley, near Kailua.”
60398°—wsp 430—17—9
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Monthly discharge of Makawao Stream near Kailua, Oahu, for the years ending June 30,
1914 and 1915.

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

2.1 1.1 1.38 2.14 43 131
2.5 11 1.35 2.09 42 128
2.1 L1 1.16 1.79 35 107
1.1 .9 1.08 1.67 34 103
3.0 .9 1.16 L.79 35 107
18 1.7 4.07 6. 30 126 387
2.5 1.4 1.85 2.86 57 176
2.5 1.1 1.51 2.34 42 130
............. L1 1. 55 2.40 48 147
........................ 5.00 7.74 al50 460
72 2.3 6.28 9.72 195 597

5.6 2.3 3.19 4.94 96
........................ 2.47 3.82 900 2,870
2.8 2.0 2.24 3.47 69 213
2.3 2.0 2.04 3.16 63 194
104 1.6 9.74 15.1 202 897
3.2 2.0 2.32 3.59 72 221
5.0 1.6 2.32 3.59 70 214
5.0 2.0 2.94 4.55 91 280
2.3 2.0 2.16 3.34 67 205
2.0 1.3 1.71 2.64 48 147
1.6 L0 1.29 2.00 40 123
192 1.3 14.9 23.0 446 1,370
16 2.0 4.50 6.96 139 428
2.3 1.6 172 2.66 52 158
192 1.0 3.97 6.14 1,450 4,450

MAKAWAO SPRING NEAR KAILUA, OAHU.

LocaTioN.—15 feet above flume joining Makawao ditch, three-quarters of a mile
south of Maunawili Ranch, and about 3 miles south of Kailua.

RECORDS AvAILABLE.—February 12, 1914, to June 30, 1915.

Gaee.—Vertical staff, read once daily.

DisCHARGE MEASUREMENTS.—Made by a 1-foot sharp-crested weir with end contrac-
tions.

CHANNEL AND CONTROL.—Water emerges from the ground directly into pool back of
weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.33 foot April 7-8 and May
4-5, 1914 (discharge, 0.38 million gallons per day, or 0.59 second-foot); minimum
stage recorded, 0.29 foot frequently (discharge, 0.32 million gallons per day, or
0.50 second-foot).

DiversioNs.—None.

RecuratioNn.—None.

UriuizatioN.—Irrigation of sugar cane by Waimanalo Sugar Co.

Accuracy.—Estimates good, flow steady, and conditions at weir good.



ISLAND OF OAHTU. 181

Monthly discharge of Makawao Spring near Kailua, Oahu, for the years ending June
30, 1914 and 1915.

Discharge. Total run-off.
Month Milli I . - 1
on ion gallons per day. Sefce%%d Million Acte-
Maximum. | Minimum. | Mean. | (mean). | #2llons. feot.
1914,
February 12-28 0.32 0.32 0.32 0.50 5 17
March..... . .33 .32 32 .50 10 30
April._._. 38 .33 35 .54 10 32
ay... 38 .33 36 .56 11 34
June........ R 36 .33 35 .54 10 32
The permd ...................... TP ATt ISUUUU U PO 48 145
1914-15.
Jaly. ..o .33 33 33 .51 10 31
August........oooooil. . .33 32 33 .51 10 31
September.................. .33 32 32 .50 10 29
October...........o........ .33 33 33 .51 10 31
November.................. .33 33 33 .51 10 30
December .33 33 33 .51 10 31
.33 33 33 .51 10 31
.33 32 33 .51 9 28
.32 32 32 .50 10 30
.33 32 32 .50 10 29
.33 33 33 .51 10 31
.33 32 33 .51 10 30
.33 32 33 51 119 362

Note.—Discharge computed by Francis formula.
KAIMI STREAM NEAR KAILUA, 10AHU,

Locarion.—At highway bridge on Waimanalo-Honolulu government road, 1 mile
gouth of Kailua, about 12} miles east of Honolulu.

RECORDS AVAILABLE.—November 12, 1912, to June 30, 1915.

Gaee.—Vertical staff on right bank; read twice daily. Datum raised 1.00 foot April
10, 1913.

DiscEARGE MEASUREMENTS.—Made by wading or from highway bridge at gage.

CHANNEL AND coNTROL.—One channel at all stages; confined between abutments
of bridge at gage. Control composed of small boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during biennial period, 4.25
feet at 8 a. m. April 27, 1915 (discharge, approximately 220 million gallons per
day, or 340 second-feet); minimum stage recorded, 0.74 foot March 14, 1914 (dis-
charge, 0.8 million gallons per day, or 1.2 second-feet).

Diversions.—Headwaters diverted by Makawao ditch.

RecuLATION.—None.

UritizatioNn.—Water diverted by Makawao ditch used for irmgation of sugar cane;
that flowing past station is later diverted for irrigation of rice fields.

Accuracy.—Records good. Rating curves well defined for ordinary stages; gage-
height record reliable.

Discharge measurements of Kaimi Stream near Kuilua, Oahu, during the years ending
June 30, 1914 and 1915.

Discharge.

Mad hG? et Milli
Date. ade by— eig _ illion
y (feet) Seiu;gild gallons
. per day.
1913—Sept. 9 | J. C.DOIt. o 0.82 1.7 1.1
1914—Apr. 25 | H. A.R. Austin. . .96 3.3 2.1
Sept. 17 |..... (6 1 T .94 2.6 1.7
Oct. 81..... 6 [ T . 1.21 6.4 4.1
Nov. 12 |..... s [ T 1.00 3.3 2.1
Dee. 4..... do.eannnnn. 1.26 8.0 5.1
1915—Mar. 11 |..... do............ .. .88 2.4 1.6
June 30 |. ..o @0 e .94 2.2 1.4

1 Described in Water-Supply Paper 373, p. 91, as, “in Kailua Valley, near Kailua.”



5.1

ending June 30, 1914 and 1915.

to Apr. 27,1915
below

well defined

1913

3

, 1015,

y1l

per day (12 second-feet); Apr. 28 to June 30,

1 second-feet)

gallons

SURFACE WATER SUPPLY OF HAWAII, 19131915,

132

Discharge, in million gallons per day, of Kaimsi Stream near Kailua, Oahu, for the years
[To convert discharge in million gallons per day to second-feet multiply by 1.5:
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Monthly discharge of Kaimi Stream near Kailua, Oahu, for the years ending June 30, 1914

and 1915.
Discharge. Total run-off.
Month. Million gallons per day.
o | |t
gallons. eot.
Maximum. | Minimum. | Mean, | (Tean).
1913-14.
July...... 1.6 0.8 1.04 1.61 32 99
August 1.6 .8 1.04 1.61 32 99
Septem 2.3 .8 1.09 1.69 33 100
October. . 10 1.0 1.00 1.55 31
Novembe: 4.8 1.0 1.90 2.94 57 175
Decembe: 22 16 4.45 6. 89 138 423
January.. U 4.2 2.0 2.47 3.82 77 235
February.............. 3.1 .8 1. 56 2.41 44 134
March. ..ol 6.2 .8 1.45 2.24 45 138
Aprilo.ooooilllL 90 2.0 6.93 10.7 208 638
C ) 32 1.6 4.48 6.93 139 426
JUNE. e 3.1 16 2.20 3.40 66 203
The year.......cccoeeeiiannn. 90 .8 2.47 3.82 902 2,760
1914-15
JUY e 3.6 1.3 1.90 2.94 59 181
August. ... ...l 3.1 1.3 1.80 2.78 56 171
September.............. 52 1.6 7.11 11.0 213 655
October................ 5.4 2.3 3.43 5.31 106 326
November............. 6,2 2.3 3.65 5.65 110
December.............. 6.2 3.6 4.21 6. 51 130 401
January................ 4.2 2.7 3.60 5.57 112 342
February............... 3.1 1.6 2.44 3.78 68 210
March.................. 2.0 1.3 1.55 2.40 48 147
April 156 1.3 10.9 16.9 328 1,000
ay. 8.8 15 2.73 4.22 84
June.. 15 L0 1.20 1. 86 36 i10
The year.......... 156 1.0 3.70 5.72 1,350 4,140

MAIN SPRING NEAR KAILUA, OAHT.

LocatioNn.—At the head of Makawao ditch, 1 mile south of Maunawiii ranch, and about
3 miles south of Kailua.

RECORDS AVAILABLE.—February 12, 1914, to June 30, 1915.

Gace.—Vertical staff; read once daily.

DiscHARGE MEASUREMENTs.—Made by a 1-foot sharp-crested weir with end contrac-
tions.

CHANNEL AND CONTROL.— Water emerges from ground directly into pool back of weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.53 foot April 28,to May 21,
1915 (discharge, 0.74 million gallons per day, or 1.1 second-feet); minimum stage
recorded, 0.39 foot March 17-28, 1914 (discharge, 0.48 million gallons per day, or
0.74 second-foot).

Diversions.—None.

REcULATION.—None.

Uriuization.—Irrigation of sugar cane by Waimanalo Sugar Co.

Accuracy.—Estimates fair. There is a small amount of seepage around the weir and
a velocity of approach of about 0.4 foot per second.
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Monthly discharge of Main Spring near Kailua, Oahu, for the years ending June 30, 1914

and 1915.
Discharge. Total run-off.
Month. Million gallons per day.
Sefcméd- Million Acre-
( m:‘;n) gallons. feet.
Maximum. | Minimum. | Mean. .
0.52 0.50 0.50 0.77 9 26
.50 48 49 .76 15 47
.58 57 .88 17 52
.58 58 58 .90 18 55
.61 58 59 .91 18 54
The period.................... .81 .48 .55 .85 77 234
1914-15.
July. 59 .59 .59 91 18 56
August. ... 59 .59 .59 W91 18 56
September 70 .59 .61 .94 18 56
October. .. 88 .68 68 1.05 21 65
November. . 68 .68 68 1.05 20 63
December. . .....ooeiiiiiiiiiieaaa.. .68 .68 .68 1.05 21 65
January...........o.o....lll.. .68 .68 .68 1.05 21 65
February... ... .68 .63 .66 1.02 19 57
March ... .o.oooiiiiiiiiaiii i .63 .61 .62 .96 19 59
April. R 74 59 64 .99 19 59
May.. 74 72 73 1.13 23 69
June. ... 72 66 69 107 21 64
Theyear.........oueeuieaeno.. .74 .59 .66 1.02 238 734

Nore.—Discharge computed by Francis formula with correction for velocity of approach.
KAMAKALEPO STREAM NEAR KAILUA! OAHU,

LocaTion.—At highway bridge on Waimanalo-Honolulu Government road, 1 mile
south of Kailua, and about 3% miles from Waimanalo.

REecorps AVAILABLE.—November 12 to December 3, 1912; April 9, 1913, to June
30, 1915,

Gace.—Vertical staff bolted to left abutment of bridge; installed April 10, 1913, to
replace original gage washed out December 3, 1912; new datum; read twice
daily.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 30 feet below gage.

CHANNEL AND CONTROL.—One at all stages; confined between bridge abutments at
gage. Control composed of small boulders and gravel; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 3.95
feet at 8 a. m., September 24, 1914 (discharge, 220 million gallons per day, or 340
second-feet); minimum stage recorded, 1.15 feet November 5 and 6, 1913 (dis-
charge, 0.3 million gallons per day, or 0.45 second-foot).

Drversions.—None above station.

Recurarion.—None.

UrinizaTioN.—Joins Kailua Stream; low flow is diverted for irrigation of rice fields.

Accuracy.—Although several shifts in control occurred, enough measurements were
made to insure fairly good results for all low and minimum stages; rating curve
is especially good for period September 25, 1914, to June 30, 1915.

1 Described in Water-Supply Paper 373, p. 93, as “in Kailua Valley, near Kailua.”
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Discharge, in million gallons per day, of Kamakalepo Stream near Kailua, Oahu, for the

years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]
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Discharge, in million gallons per day, of Kamakalepo Stream near Kailua, Oahu, for the
. years ending June 30, 1914 and 1915—Continued.
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Nore.—Discharge determined from rating curves applicable as follows: July 1 to Dee. 31, 1913, and Jan. 1
to Apr. 5, 1914, fairly well defined below 6 million gallons per day (9 second-feet): Apr. 6 to Sept. 24, 1914
fairly well defined below 4 million gallons per day (6 second-feet): Sept. 25, 1914, to June 30, 1915, well
defined below 40 million gallons per day (62 second-feet).

Monthly discharge of Kamakalepo Stream near Kailua, Oahu, for the years ending June
30, 1914 and 1915.

Discharge. Total run-off.
M . illi ay. -
onth, Million gallons per day Sef(;:tld Million Acre-
Maximum. | Minimum. | Mean. | (mean). | 8ailons. feet.
1913-14.
July...... cevseeanaes PR ceanan 2.5 0.85 1.13 175 35 108
Auvgust....... teranan teeeaseeecnenaan 1.6 .85 1.08 1.67 33 103
SePtemMber. v veeeeieieiaaannn. .. 4.1 W7 1.06 1.64 321, 98
OCtober....coeeunenennnn. eenseeaan .6 A4 .45 .70 14 43
November.......ccoveeiieiiaananans 5.8 .3 1.05 1.62 31 97
December..........oocoiiiininnaana. 17 .8 3.13 4,84 97 298
January...... .o.o.oeiiiaian. veronas] 3.2 .7 1.17 1.81 36 111
February............. tesesrasenses . 1.9 .7 1.01 1.56 28 87
..................... [ 5.6 .45 1.09 1.69 34 104
11 S, 29 19 4.48 6.93 134 412
QY et iiaiaaiaeaiceenaaann ceerans 34 2.1 5.21 8.06 162 496
................ ceeeeeaananstans 4.0 2.1 2.54 3.93 76 234
The year........ teerrenasenene 34 3 1.95 3.02 712 2,190
1914-15.
July....... beemeeecnacaas cesessaenen 7.8 1.6 2.28 3.53 71 217
August............ [ P 4.0 1.6 2.07 3.20 64 197
September.....ceeeeeienaiannnannnnn 121 1.6 10.3 15.9 311 948
October. ... ...oceiiiiciaannnn e 4.0 1.2 2.05 3.17 64 195
November......cccoceeeieaann.. . 6.9 1.6 1.94 3.00 58 179
December..... seeencicicecarracucans 4.0 1.6 2.08 3.22 64 198
PS5 LS o P 1.6 .9 .17 1.81 36 111
February....cococieiiiainnnnnnnnnnn .9 .9 .90 1.39 25 77
March......cooiiiiiiiii i 1.2 N .86 1.33 27 82
April..... ool 66 7 5.87 9.07 176 540
QY e it iiieeiananaretacaiaaeaaan 9.3 1.2 2.65 4.10 252
JUDR. ..ot iiii it icieeiaa e 1.6 .9 .98 1.52 30 90
The year-......cceveieuaannn. 121 N 2.76 4.27 1,010 3,090
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POHAKEA STREAM NEAR KAILUA, OAHU.X

Locarion.—Half a mile above highway bridge on Honolulu-Waimanalo road, about 1}
miles south of Kailua.

REecorps AvaiLaBrE.—November 12, 1912, to March 27, 1914, when station was dis-
continued.

Gagr.—Vertical staff; read twice daily; new datum November 24, 1913.

Discraree mMEasurReEMENTS.—Made by wading, with current meter until November
24, 1913; November 25, 1913, to March 27, 1914, by 1-foot sharp-crested weir with
end contractions.

CHANNEL AND CONTROL.—One channel at all stages; straight for 20 feet above and
below gage; composed of boulders and gravel. Control or staff gage-was boul-
der riffle; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.88
feet June 4, 1913 (discharge, 1.3 million gallons per day, or 2.0 second-feet); min-
imum stage recorded, 0.1 foot (new datum), February and March, 1914 (discharge
0.05 million gallons per day).

Diversions.—None above station.

REegurarion.—None.

Uitization.—Water diverted below station for irrigation of taro.

Accuracy.~—Monthly estimates fair. A fairly good rating curve was developed for
period prior to installation- of weir. Conditions for measurement by weir good.

Monthly discharge of Pohakea Stream near Kailua, Oahu, for the year ending June 30, 1914.

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

July o 0.2 0.1 0.14 0.22 4 13
August......o..oiiiiiiiiiii, .2 .1 .12 .19 4 11
September. . .3 1 .14 .15 4 13
October .1 1 .10 .22 3 10
November .45 1 .15 .23 5 14
December N 15 .36 .56 1n 34
January .35 1 .20 .31 6 19
February .25 05 .13 .20 4 11
March 1-27 .35 05 11 .17 3 9
The period. .....oeeeenicieene]ioaemenane]oeeomaniianraeeen e 44 134

Note.—Discharge determined from a rating curve fairly well defined for period July 1 to Nov. 24, 1913;
Francis formula for contracted weir used, beginning Nov. 25, 1913.

KAHANAIKI STREAM NEAR KAILUA, OAHU.

Locarion.—75 feet below confluence of north and south branches; 100 feet above
highway bridge on main road; 1 milesouth of Kailua, 4 miles from Waimanalo,
and 12 miles from Honolulu.

Recorps AvarLABLE.—October 13, 1914, to June 30, 1915,

GAGE.—Vertical staff on left bank; read twice daily.

DISCHARGE MEASUREMENTS.—Made by wading or from highway bridge 100 feet
below gage.

CHANNEL AND cONTROL.—One channel at all stages. Straight for 50 feet above
and below gage. Banks are high and covered with vegetation. Control is
composed of small boulders, and is fairly permanent between extreme floods.

1 Described in Water-Supply Paper 373, D. 94, as, “ Pohakea Stream in Kailua Valley, near Kailua, Oahu.”
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EXTREMES OF DISCHARGE.—Maximum stage recorded: 3.65 feet at 8 a. m April 27,
1915; discharge, 150 million gallons per day, or 230 second-feet. Minimum
stage recorded: 0.66 foot at 4 p. m. May 28, 1915; discharge, 0.4 million gallons
per day, or 0.6 second-foot.

Diversions.—Two small ditches divert water above the station—one from the north
branch and one from the south branch. The combined flow of these ditches
never exceeds 0.4 million gallons per day.

REguLATION.—Amounts diverted above station vary.

Uriuizarion.—Low flow is all diverted for irrigation of rice and taro.

Accuracy.—Records fairly good for low stages, although the quantity of water in-
volved is too small for best results; high-water curve not well defined.

Discharge measurements of Kahanaiki Stream near Kailua, Oaku, during the year ending
June 30, 1915,

Discharge.
D Made b; hGlaéxet
ate. e by— ei

Y (feet). | Second- | Million

foet. gallons

per day.
1914—Nov. 12 0.92 1.0 0.65
Dec. 4 1.12 3.8 2.5
1915—Mar. 11 .80 .8 .5
June 30 .76 .9 .6

Discharge, in million gallons per day, of Kahanaiki Stream near Kailua, Oaku, for the
year ending June 30, 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.]

Date. Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June.

1.0 1.0 0.7 0.6 0.5 0.5 8.0 0.4

1.3 1.0 .7 .6 .5 .5 12 .4

1.3 1.0 .7 .6 .5 .5 6.1 .5

1.0 2.2 .7 .6 .5 .5 1.0 .5

1.0 1.0 .7 .6 .5 .5 1.3 .5

Y 1.0 1.3 .7 .6 .5 .5 L3 .5
T 13 1.3 W7 .6 .5 .5 1.3 .5
......... 1.0 1.3 .7 .6 .5 .5 1.0 .5
......... 1.0 1.3 .7 .6 .6 .5 1.0 .5
......... 1.0 1.3 | W7 .6 .5 .5 1.3 .5
1.0 1.0 N .6 .5 .5 1.0 .5

1.0 1.3 .7 .6 .5 .5 1.0 .5

1.3 1.0 W7 .5 .6 .5 N .5

.7 1.3 1.0 .7 .5 .5 .5 7 .5

.7 1.3 1.0 .7 .5 .5 .5 .7 .5

1.0 10 .7 .7 .5 .5 .7 .7 .5

1.0 .7 1.0 .7 .5 .5 .7 .7 .5

1.0 i 1.0 .6 .5 .5 2.2 7 .5

1.0 .7 2.2 .6 .5 .5 2.2 .7 .5

1.0 .7 1.0 .6 .5 .5 1.0 7 .5

1.3 .7 1.0 .6 .5 .5 1.0 N .5

1.3 .7 .7 .6 .5 .5 .7 W7 .5

1.3 W7 W7 .6 .5 .5 .7 .7 .5

1.3 .7 .7 .6 -5 .5 .7 .7 .5

1.3 .7 7 .6 .5 .5 1.8 .5 .5

1.0 1.0 .7 .6 .5 .5 3.6 .4 .5

.7 .7 .7 .6 .5 .5 53 .4 .5

.7 .7 .7 .6 .5 .5 34 .4 .5

N 1.0 7 .6 . .. .5 5.2 4 .5

.7 1.0 .7 .6 . .5 6.1 .4 .5

P A R, 7 .6 |- 1% 3 AN IS 3 PR

Note.—Discharge determined from rating curve fairly well defined below 3 million gallons per day
g seeogditefg); above this limit the curve is an extension based on a high-water measurement made
an. 18, 1916.
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Monthly discharge of Kahanaiki Stream near Kailua, Oaku, for the year ending June 30,

1915.
Discharge. Total run-off.
Month. Million gallons per day.
Seﬁ_;’%d' Mjﬁlion ?.ct;e-
gallons. eot.
Meximum. | Minimum. | Mean, | (T€3D).

October 13-31....................... 1.3 0.7 0.95 1.47 18 55
November.........occoeoiiiuainann. 1.3 .7 95 1.47 28 87
December..........ccoeeuiieiaan... 2.2 N 1.03 1.59 32 98
JADUALY eene v aeennns 7 .6 65 1.01 20 62
February. .6 .5 .84 15 46
March .6 b 51 .79 16 49
April. 53 .5 4.04 6.25 121 372
aY.. 12 .4 1.54 2.38 48 147
June.. ...l .5 4 49 .76 15 45
The period.......cooouiiiiiiiieiiiinni i 313 961

SOUTH BRANCH OF KAHANAIKI STREAM NEAR KAILUA, OAHU.

LocartioN.—About 300 feet above junction of two main branches, 600 feet above
bridge on government road and about a mile south of Kailua.

RECORDS AVAILABLE.—April 10, 1913, to October 2, 1914.

GaGE.—Vertical staff on left bank; read twice daily.

DiscHARGE MEASUREMENTs.—Made by wading. A 1-foot weir, to be used in con-
junction with this station, was installed February 12, 1914, 60 feet below staff
gage, but on account of poor conditions weir record was discarded.

CHANNEL AND coNTROL.—One channel at all stages, composed of boulders and gravel;
right bank steep and clean; left bank has gentle slope and is covered with vege-
tation. Control is composed of small boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.91 feet at 8 a. m. September
24, 1914 (discharge, approximately 28 million gallons per day, or 43 second-feet);
minimum stage recorded, 0.30 foot October and November, 1913 (discharge, 0.05
million gallons per day).

DiversioNs.—None above station.

Recuration.—None,

Urmization.—Irrigation of taro and rice.

Accuracy,—Estimates poor on account of poorly defined rating curves and unstable
discharge relation.

Discharge measurements of South Branch of Kahanatiki Stream near Katlua, Oaku, during
the years ending June 30, 1914 and 1915.

Discharge.
Date Made b, hG?l et
ate. e by— el ;
v (feegt). Second- gﬂ{;gg
feet. per day.
1913—Sept. 9 0.34 0.20 0.13
1914—Sept. 17 .86 .95 .61

1 Described in Water-Supply Paper 373, p. 96, as ““in Kailua Valley, near Kailua,”
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Monthly discharge of South Branch of Kahanaiki Stream near Kailua, Oahu, for the years
ending June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Sef‘;%%d' g%lion Jf&ctte-
ons. eet.
Maximum. | Minimum. | Mean. (mean).
1913-14.
July..... 0.3 0.1 0.17 0.26 5 16
August.. N .1 35 .54 11 33
September - 1.3 .05 19 .29 7 17
.05 .05 05 .08 2 5
.8 .05 20 .31 6 18
2.8 .1 57 .88 18 54
1.1 .2 37 .57 11 35
.5 .2 26 .40 7 22
2.6 .2 .82 16 50
5.5 -4 1.02 1.58 31 94
7.2 -4 90 1.39 28 86
1.0 -4 51 .79 15 47
7.2 05 43 .67 157 477
1.3 2 .45 .70 14 43
1.0 2 .38 .59 12 36
14 2.03 3.14 61 187
............ l= 87 266

NoTE.—Owing to instability of control and small number of discharge measurements made, estimates
are only approxymnate.

NORTH BRANCH OF KAHANAIKI STREAM NEAR KAILUA, OAHU.

Locarion.—About 400 feet above junction of two main branches, 700 feet above
bridge on Government road, and about a mile south of Kailua.

RECORDS AvAILABLE.—April 11, 1913, to September 23, 1914, when station was
discontinued.

Gage.—Original vertical staff April 11 to November 25, 1913, when a weir was
installed 20 feet above staff-gage station; staff gage read twice daily. Original
staff was also read in conjunction with weir gage February 6 to September 23,
1914.

DiscaarcE MEASUREMENTS.—Made by wading with current meter prior to installa-
tion of 1-foot sharp-crested weir with end contractions. Weir was in use as
follows: November 26, 1913, to February 5, 1914, February 13 to March 26, and
April 30 to September 23, 1914.

CHANNEL AND CoNTROL.—One at all stages; clean and rough; straight for 25 feet
above and below station; right bank vertical and clean; left bank has gentle slope
and is covered with brush and grass. Control for staff-gage station was a boulder
riffle; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.20 feet at 5 p. m. September
21, 1914 (discharge, approximately 18 million gallons per day, or 28 second-feet);
minimum discharge recorded, 0.05 million gallons per day, frequently.

Diversions.—Ditch diverts about 0.2 million gallons per day at point 400 feet above
station.

REecuLaTION.—Amount diverted above varies.

UtmLizaTioN.—Low-water flow diverted for irrigation of rice and taro.

Accuracy—Monthly estimates fair. The old staff-gage rating curve was used for
periods when weir record was missing and for flood estimates when weir was
drowned out.

1 Described in Water-Supply Paper 373, p. 96, as “in Kailua Valley, near Kailua.”



ISLAND OF OAHU. 141

Monthly discharge of North Branch of Kahanaiki Stream near Kailua, Oahu, for the years
ending June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Sefce%%d- glg%lion Jf&cr'?-
ons. cet.
Maximum. | Minimum. | Mean. (mean).
1913-14.

0.2 0.05 0.10 0.15 3 10

.1 .05 .05 .08 2 5

1.0 .05 .28 .43 8 26

.1 .05 05 .08 2 5

.5 .05 16 .25 5 15

1.4 .3 68 1.05 21 65

7.0 .3 1.24 1.92 38 118

7.0 .3 1.13 1.75 32 97

4.1 .3 87 1.35 27 8

11 .6 1.90 2.94 57 175

10 .3 1.06 1.64 33 101

.7 .3 38 .59 11 35

11 05 65 1.01 239 735

1.9 .05 .26 .40° 8 25

.3 .05 .19 .29 6 18

15 .05 1.66 2.57 38 117

NoTe.—Owing to shifting channel and small number of discharge measurements made, estimates for
1913-14 are only approximate.

KANEOHE STREAM NEAR KANEOHE, OAHU.

LocaTioN.—100 feet below confluence of two main branches of stream near Heeia
Agricultural Co.’s mill, abour 3} miles south of Kaneohe.

RECORDS AVAILABLE.—January 15, 1914, to June 30, 1915.

Gage.—Vertical staff on right bank; read once daily. Datum raised 1.0 foot March
11,1915. Records published to new datum.

DisCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel straight for 25 feet above and below gage; stream
bed is composed of firm earth and gravel; banks low and overflow at a gage
height about 3.0 feet. Control is a riffle of gravel and small boulders; shifts
during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.80 feet (new datum) at 7.30
a. m. May 30, 1914 (discharge, approximately 145 million gallons per day, or
224 second-feet); minimum stage recorded, 0.56 foot (new datum) at 6.40 a. m.
March 16, 1914 (discharge, 2.2 million gallons per day, or 3.4 second-feet).

Diversions.—None above station; several diversions below station, the first one
being about 150 feet below gage.

ReguraTioNn.—None. ‘

UriLizaTioN.—Low-water flow diverted for irrigation of rice fields.

Accuracy.—As only one daily reading of gage was obtained at this station, estimates
for high or fluctuating stages are only approximate; estimates of low-water flow,
which is quite steady, are fair for September 26, 1914, to June 30, 1915, a fairly
good low-water rating having been developed for that period. All estimates
for periods prior to September 26, 1914, are approximate only, owing to lack of
discharge measurements and instability of control. .
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Monthly discharge of Kaneohe Stream near Kaneohe, Oahu, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
illi s per . -
Month. Million gallons per day Sef(;oer%d Million Acre-
Maximum. | Minimum.| Mean. | (mean), | 8allons. feet.
1914.
January 15-31. ...ooooiiiii . 2.9 2.5 2.64 4.08 45 138
February.... . 2.9 2.5 2.70 4.18 7 232
March. 6.1 2.2 2.58 3.99 80 215
April. 18 2.9 4.03 6.23 121 371
ay. 145 2.9 9.06 14.0 280 861
June...... 6. 3.8 4.11 6.36 123 378
Theperiod....................l....... JRUR P AN R 725 2,220
1914-15.

JULY e 6.1 3.8 3.89 6.02 120 370
August.....o.o 4.8 3.3 3.68 5.69 114 350
September 1-21,26-30................ 12 2.9 4.02 6.22 105 321
October. .. ....ioviieaiiii ... 4.3 2.9 3.36 5.20 104 320
November. .. ... ................. 8.8 2.9 3.30 5.11 99 304
December....... ...l 11 2.5 3.19 4.94 99 303
January. ... 2.9 2.5 2.54 3.93 79 242
February. .. .oooeoiiieiiinaana . 3.3 2.5 2.53 3.91 71 217
March......ooooviiiiii i 2.5 2.5 2.50 3.87 78 238
April oLl 7.9 2.5 3.21 4.97 96 296
ALY e i aaaaa. 4.9 3.8 3.97 6.14 123 378
June. o 4.3 3.8 4.07 6.30 122 375
The period......ocoeeeeeneei oo i ................................ 1,210 3,710

YOUNG MAU DITCH NEAR KANEOHE, OAHU.

LocaTion.—100 yards below intake. Ditch diverts from Kaneohe Stream half a
a mile from main road, 1 mile southeast of Kaneohe, and 10 miles from Honolulu.

RECORDS AVAILABLE.—January 15, 1914, to June 30, 1915.

Gace.—Vertical staff on left bank read once daily, Datum lowered 2.0 feet March
10, 1915; records published to new datum, .

DISCHARGE MEASUREMENTs.—Made by wading.

CHANNEL AND cONTROL.—Earth channel with steep banks; straight for 50 feet above
and below gage. Control is a 2 by 12 inch plank set on edge across the channel;
fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.83 feet (new datum) July
25, 26, and 28, 1914 (discharge, 7.8 million gallons per day, or 12 second-feet);
ditch occasionally dry.

Diverstons.—None above station.

Recuration.—None. No head gates.

UrmLizatioN —Irrigation of rice fields,

Accuracy.—Rating curve fairly good; estimates fair January 15-18 and February 1,
1914, and February 25, 1914, to June 30, 1915. Estimates January 19-31 and
February 2-25, 1914 interpolated on account of unreliable gage record; ap-
proximate only.

Discharge measurements of Young Mau ditch near Kaneohe, Ochu, during the years
ending June 30, 1914 and 1915.

Discharge.
Dat Made b hGaglft Milli

ate. e by— eig illion

7 (feet). Se}co?d- gallons

eel. | per day.
914—Jan. 16 3.84 3.5 2.2
Feb. 1 3. 60 5.1 3.3
Sept. 17 3.51 4.0 2.6
Nov. 27 3.45 2.4 1.6
1915—Mar. 10 3.52 3.7 2.4

60398°—wsp 430—17——10
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Monthly discharge of Young May, ditch near Kaneohe, Oahu, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
Month. Million gallons per day.
Sef%(gd- élg{]llion }Acre-
ons. eet.
Maximum. | Minimum. | Mean, (mean).
2.63 4.07 45 137
3.60 5.57 101 309
3.3 0.4 2,42 3.7 75 230
3.3 4 1.87 2.89 54 166
4.8 1.1 3.38 5.23 105 322
5.8 1.5 3.79 5. 86 114 349
The period (166 days)......... 5.8 4 2.97 4.60 494 1,510
1914-15.
Jaly e e 7.8 1.5 3.37 5.21 104 321
Aungust..... cooiiiiiiiiiiaa 6.8 3.3 4.58 7.09 142 436
September 1-21, 28-30 .............. 3.3 .7 2.46 3.81 59 181
OcCtober. . oeiierin i 2.1 .7 1.66 2.57 52 158
November. .. cccoeeueeananeennnnnan 2.1 .4 1.51 2.34 45 139
December 1-19, 21-3 2.1 .7 1.52 2.35 46 140
January... 2.7 1.5 1.87 2.89 58 178
February 3.3 2.1 2.29 3.54 64 197
March. 2.7 L5 2.14 3.31 66 204
Aprill 4.8 1.5 3.19 4.94 92 284
May.. 2.7 1.5 1.91 2,96 59 182
June. ...l 4.8 2.1 3.14 4.86 94 289
The period (357 days)......... 7.8 .4 2,47 3.82 881 2,710

¢ gOTE.—-Estimates cover periods in which water was flowing in ditch. See footnote to daily discharge
able,

AHLO DITCH NEAR KANEOHE, OAHU.

LocaTion.—50 feet below Honolulu Kaneche road, 400 feet below intake, and 600
feet south of Kaneohe.

RECORDS AVAILABLE.—January 15, 1914, to June 30, 1915. .

Gaae.—Vertical staff on right bank; read once daily. Datum raised 1.0 foot March
10, 1915; records published to new datum.

DiscHARGE MEASUREMENTS.—Made from plank 12 feet below gage.

CHANNEL AND coNTROL.—Earth channel cut on hillside; right bank high and steep;
straight for 50 feet above and below gage. No well defined control. Discharge
relation affected by growth of grass and weeds in channel and on banks.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.32 feet (new datum) at 9.10
a. m. April 26, 1914 (discharge, 14 million gallons per day, or 22 sgcond~feet);
ditch occasionally dry.

DiversioNs.—None above station. Ditch diverts from Kaneohe Stream.

RecuratioN —Flow regulated by head gates.

UriLizaTioN .—Irrigation of rice fields.

Accuracy.—Estimates are poor on account of unstable conditions caused by growth
of grass and weeds which made frequent cleaning of ditch necessary. Rating
curves not well defined.
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Discharge measurements of Ahlo ditch near Kaneohe, Oaku, during the years ending June
30, 1914 and 1915.
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Monthly discharge of Ahlo ditch near Kaneohe, Oahu, for the years ending June 30, 1914

and 1915.
Discharge. Total run-off.
—
Month. Million gallons per day. a
Setcé(g: - g%ﬁnon Jf&crte-
ons. eet.
Maximum. | Minimum. | Mean. (mean).
1914.
January 15-31 5.6 5.1 5.18 8.01 88 270
February 7.5 4.7 6.14 9. 50 172 528
March. 8.5 5.6 6.38 9.87 198 607
April 1-6, 14 6.5 7.08 11.0 184 565
4 S, 13 4.3 6.57 10.2 204 625
June 1-16, 18-30. .. 7.0 5.1 5.94 9.19 172 529
The period (162 days). ........ 14 4.3 6.28 9.72 1,020 3,120
1914-15.

JUY e 7.0 5.1 5.74 8.88 178 546
August. .. ... 7.0 5.1 5.75 8.90 178 547
September 1-21, 26-30 8.8 5.8 6.46 10.0 168 515
October............._......... 6.8 4.9 5.83 9.02 181 555
November 1-15, 17-30 8.3 4.0 6.26 9.69 182 557
December.. .. ....oo.......... 10 7.5 7.74 12.0 240 736
January 1-22, 24-31.. 7.5 5.6 6.88 10.6 206 633
February 6.5 5.1 5.56 8.60 156 478

March.... 6.5 5.1 5.29 8.18 164
April._... 10 3.4 5.59 8.63 168 515
BY aennnn. 8.5 2.6 6.05 9.36 188 576
June 1-8, 10-30 6.5 5.6 5.95 9.21 172 530
The period (358 days)......... 10 2.6 6.09 9.42 2,180 6,690

X kI;IIOTE.—Es‘cin‘w.tes cover periods in which water was flowing in ditch. See footnote to daily-discharge
able.

HOOLEINAIWA STREAM NEAR KANEOHE, OAHU.

LocaTioN.—400 yards abeve junction with Kaneohe Stream, three-quarters of a

mile by road from Pali camp, and 3% miles southwest of Kaneohe.
" RECORDS AVAILABLE.—January 15, 1914, to June 30, 1915.

Gaae.—Vertical staff on left bank; read once daily. Datum raised 0.85 foot on March
11, 1915; records published to new datum.

DISCEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTrROL.—Channel makes a bend at control 10 feet below gage; both
banks steep and high; one channel at all stages; bed of stream is hardpan and
gravel. Ceontrol is a beulder riffle; shifts during extreme floods, though fairly
permanent for ordinary stages.

ExTrEMES oF DIscHARGE.—Highest water occurred September 22, to 25, 1914, and
April 27, 1915, but ne gage readings were obtained; minimum stage recorded,
0.34 foot in April, 1915 (discharge, 0.2 million gallens per day, or 0.3 secend-
foot).

Diversions.—None above station,

ReguLaTION.—None.

UriLizarron.—Leow-water flow diverted for irrigation of rice fields.

Accuracy.—Rating curves fairly well defined for low and medium stages, but the
percentage of errer in estimates may be large on account of the small amount of
of water involved.



148 SURFACE WATER SUPPLY OF HAWAII, 1913-1915,

Discharge measurements of Hooleinaiwa Stream near Kaneohe, Oahu, during the years
ending June 80, 1914 and 1915.

Discharge.
Dat Made b, hG?'glft
ate. e by— eig. -

v (feet). | Second. | Million

feet. gallons

per day.

1914—Jan. 14 0. 59 0.8 0.5
Feb. 1 .60 .8 .5
Sept. 15 .63 1.1 7

16 .58 .75 .5
Nov. 27 65 1.0 .65
1915—Mar, 11 42 .45 .3

Discharge, in million gallons per day, of Hooleinaiwa Stream near Kaneohe, Oahu, for
the years ending June 30, 1914 and 1915.

[T'o convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Jan. | Feb. | Mar. | Apr. [ May. [ June. Date. Jan. | Feb. | Mar. | Apr. | May. | June.
0.5 0.3 0.5| 0.4 0.9 0.5( 0.5 0.4] 0.4 0.5 0.4
.5 .3 .6 .5 .6 .5 .5 .3 .4 .6 .4
.5 3 .6 2.8 .6 1.0 .5 .3 .4 6 .5
.3 3 .6 .6 .6 .5 § .3 .4 .5 .6
5 3 5 6 6 .5 .5 .3 .4 .5 .7
.5 3| 1.2 .6 .6 .5 .5 .4 .4 .6 .6
-5 3 .7 .8 .6 .5 .5 .4 .4 .6 .4
.5 4 .6 .6 .6 .5 .5 .4 4. .6 .4
.5 4 .6 .6 .6 .5 .5 .4 .4 .6 .6
5 4 5 6 6 .5 .5 .4 .4 .6 .4
.5 .4 .5 .6 .6 .5 .4 .31 2.6 .6 .4
.5 .4 .4 .6 .6 .5 .3 .3 .5 .6 .4
.5 .4 .4 .5 .6 .5 .3 .4 A .6 .4
.5 4 P .5 .6 5. 4 .8 .4 .6 .4
.5 4 .4 .5 .6 B .6 44T .4
. T PO N TN PO N P

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Fune.
0.4 0.5 0.6 1.0 0.6 0.6 0.4 0.3 0.3 0.2 0.5 0.3
-4 .5 .6 1.0 3.3 .6 .4 .3 .3 .2 .5 .3
.4 .5 .6 .9 .6 .6 .4 .3 .3 .3 .4 .3
.5 .5 .6 W7 .6 1.8 .4 .3 .3 .3 .4 .3
.5 .6 .6 .7 .6 .6 .4 .3 .3 .3 .4 .3
.5 .6 .6 .6 .6 .8 .4 .3 .3 .3 4 .3
.5 .6 .5 .6 .7 .8 .4 .3 .3 .3 4 .3
.5 .6 .5 .6 .6 .8 .4 .3 .3 .3 3 .3
.5 7 .5 .6 .8 .8 .4 .3 .3 .3 3 .3
.6 .7 .5 .5 .7 .7 .4 .3 .3 .3 3 .3
.5 .6 .6 .5 .7 .7 .4 .3 .3 .3 3 .3
-5 .4 .6 .5 .7 .7 .4 .3 .3 .2 3 .3
.5 .4 .5 .5 .7 .7 .4 .3 .3 .2 3 .3
.6 .4 1.0 .5 .7 .7 .4 .3 .3 .2 3 .3
.6 .4 .6 .5 .7 7 .4 .3 .3 .2 3 .3
.6 .4 .5 .6 .7 .7 .3 .3 .3 .2 3 .3
.6 .4 .5 .6 .7 .7 .3 .3 .3 .3 3 .3
.6 .4 .5 .6 .7 .7 .3 .3 .3 .4 3 .3
.6 .4 .5 .6 .7 .7 .3 .3 .3 .3 3 .3
.6 .4 .8 .6 .6 .4 .3 .3 .3 .3 3 .3
.6 .4 .5 .6 .6 .4 .3 .3 .2 .2 3 .3
-7 -4 .6 .6 .4 .3 .3 .3 .2 3 .3
7 -4 .6 .6 .4 .3 .3 .3 .2 3 .3
.7 .5 .6 .6 .4 .3 .3 .3 .2 3 .3
.7 .5 .6 .6 -4 .3 .3 .3 .3 3 .3
.7 .5 .6 .68 .4 .3 .3 .3 .3 3 .3
7 .5 .6 .6 .4 -3 .3 [ 3 PO, 3 .4
.7 -5 .6 .6 .4 .3 .3 .3 .7 3 .3
.8 -5 .6 .6 .4 .3 .3 .5 3 .3
.5 .6 .6 .6 .4 .3 .3 -6 3 .3
.5 .6 B -4 [ 2 P, N 1 SO 28 AR

Note.—Discharge determined from rating curves applicable as follows: Jan. 15, 1914, to Apr. 26,1915
fairly well defined below 10 million gallons per day (15 second-feet); Apr. 28 to June 30, 1915, falrly well
defined. High water occurred Sept. 22-25, 1914, and Apr. 27, 1915; no records obtained.
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Monthly discharge of Hooleinaiwa Stream mear Kaneohe, Oahu, for the years ending
June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- Million. | Acre-
ons. 00
Maximum. | Minimum. | Mean, | (T€aD). &

1.0 0.5 0.53 0.82 9 28

.5 .3 .48 .74 14 41

.8 3 .38 .59 12 36

2.6 4 .56 .87 17 52

4.7 4 .78 121 24 74

.9 4 .54 .84 16 50

Theperiod.. ... oo i i e e meaee et 92 281

1914-15.

.8 4 57 .88 18 54

.7 4 50 77 15 48

2.9 5 .74 1.14 19 59

1.0 5 .62 .96 19 59

3.3 6 .73 1.13 22 67

1.8 4 .62 .96 19 59

.4 3 35 .54 11 33

.3 3 30 .46 8 26

.3 3 30 .46 9 29

.7 2 30 .46 9 27

.5 3 33 .51 10 31

.4 3 .30 .46 28

PIHO STREAM NEAR KANEOHE, OAHU.

Location.—100 feet above junction with Kaneohe Stream, 3} miles southwest of
Kaneohe and 8% miles from Honolulu.

RECORDS AVAILABLE.—January 15, 1914, to June 30, 1915,

Gage.—Vertical staff on left bank; read once daily. Datum raised 0.7 foot March
11, 1915; records published to new datum.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CoNTROL.—One channel at all stages; straight 10 feet above and 25
feet below gage; both banks steep and high; stream bed composed of firm earth
and gravel. Control is a small-boulder riffle and shifts frequently; discharge
tion also affected by growth of grass and weeds on sides of channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.6 feet (new datum) at 7
a. m. April 26, 1914 (discharge, 9.8 million gallons per day, or 15 second-feet);
minimum stage recorded, 0.3 foot (new datum) April, 1914 (discharge, 0.1 million
gallons per day, or 0.15 second-foot).

Diversions.—None above station.

RecuraTiON.—None.

UrmizaTion.—After joining Kaneohe Stream the water is diverted for irrigation of
rice fields.

Accuracy.—Records only approximate owing to frequent shifts in control; measure-
ments insufficient to define good rating curves.
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Discharge measurements of Piho Stream mear Kaneoke, Oahu, during the years ending
June 30, 1914 and 1915.

Discharge.
Gggl;a
Date. Made by— height Million
(feet). | Second- i
feet, | Sauoms
per day.
1914—Jan. 14 1.02 0.6 0.4
Feb. 1 1.0l 7 .45
Sept. 15 1.20 1.6 1.0
16 |. 1.03 75 .5
Nov. 27 |. .54 .6 .4
1915~Mar. 11 .40 2 .15

Monthly discharge of Piho Stream mnear Kaneohe, Oahu, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
Month, Million gallons per day.
Se;:e%%d- é%l%lion A;xcx;;e-
ons. eot.
Maximum. | Minimum. | Mean. | (mean).
1914.
January 15-31 0.7 0.5 0.61 0.94 10 32
February.... .7 .2 .48 .74 13 41
March... .8 2 .34 .53 10 32
April.. 9.8 .d .64 .99 19 59
BY e ecemaeaaann 1.0 2 +26 .40 8 25
June 1-20, 22-30. .. ... ... ........ .6 .1 20 .31 6 18
1914-15
L 1 .5 .1 a7 .26 5 16
August... ... ... .. .5 5] <25 .39 8 24
September 1-21, 26-30. 2.0 .4 .62 .96 16 49
October. ... .8 .4 <44 .68 14 42
November 2.7 .4 .48 .74 14 44
Decembe .9 .2 .29 45 9 28
January.. .3 2 2 .37 7 23
February.. .3 2 .20 .31 6 17
March........... .2 2 .20 .31 6 19
April 1-26,28-30. . .8 1 27 .42 8 24
M8Y.ooaeraannnns .8 4 55 .85 17 52
June.. ..ol .8 2 .54 .84 16 50

NoTe.—Owing to shifting of channel and limited number of discharge measurements, estimates for
1914 are only approximate.

KUOU STREAM NEAR KANEOHE, OAHU.

LocaTion.—Just below trail crossing, 300 feet above junction with Kaneohe Stream,
3% miles southwest of Kaneohe and 8% miles from Honolulu. *

RECORDS AVAILABLE.—January 15, 1914, to June 30, 1915.

Gace.—Vertical staff on right bank; read once daily; datum raised 0.5 feet March
10, 1915; records published to new datum.

DiscEARGE MEASUREMENTS. —Made by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 15 feet above gage
and for 50 feet below gage; bed of stream composed of boulders and gravel;
right bank steep and high; left bank has gentle slope. Control is a boulder
riffle; shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.9 feet (new datum) at 7.25
a. m. April 26, 1914 (discharge, 20 million gallons per day, or 31 second-feet);
minimum stage recorded, 0.81 foot in June, 1915 (discharge, 1.0 million gallons
per day, or 1.5 second-feet).

Diversrons.—None above station.

REecuraTion.—None.
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UtiuizatioN.—Low-water flow diverted below junction with Kaneohe Stream for
irrigation of rice fields.

Accuracy.—Estimates fair for low stages when flow is steady; for high and medium
stages, which are fluctuating, estimates are poor, as gage was read only once.
daily and the extensions of the rating curves are approximate above 4 million
gallons per day, or 6 second-feet.

Discharge measurements of Kuou Stream near Kaneohe, Oahu, during the years ending
June 30, 1914 and 1915.

- Discharge.
Dat Made b notght
ate. o by— eig .
(foot). | Second- | Million
feet. | 82U0L

per day.
1914—Jan. 0.94 3.1 2.0
Feb. .90 2.7 1.7
Sept. 15 1.18 3.5 2.3
1.03 2.9 1.9
N .82 3.6 2.4
1915—Mar .83 2.2 1.4
Apr. 1.02 5.3 3.4

Monthly discharge of Kuou Stream near Kaneohe, Oahu, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean.
January 15-31 5.0 1.8 3.48 5.38 59 182
February...... 2.4 1.8 2.14 3.31 60 184
March.......... 4.3 1.4 1.67 2.58 52 159
Aprile.......o.. 20 1.8 3.04 4.70 91 280
AY e eeenninnn 9.2 1.8 2.52 3.90 8 240
June... ..o 4.3 2.4 2.77 4.29 83 255
The Period. ... .onemenmenene|oeeeannen. b, [N IO, 423 1,300
1914-15. |
3.6 1.8 2.44 3.78 7% 232
5.8 1.8 2.67 4.13 83 254
13 L7 3.14 4.86 82 251
2.8 17 2.24 3.47 70 213
8.0 2.2 2.61 4.04 78 240
5.5 1.4 1.85 2.86 58 176
1.8 1.4 1.50 2.32 47 143
1.8 1.4 1.43 2.21 40 123
1.4 L0 1.39 2.15 43 132
3.0 1.4 1.75 2.71 51 156
3.0 1.8 1.95 3.02 61 186
1.8 1.0 1.16 1.80 35 107

KUOU DITCH NEAR KANEOHE, OAHU.

Location.—Four feet above highway bridge, 200 yards below intake. Ditch diverts
from Kaneche Stream between inflow of Piho and Kuou streams, 3% miles south-
west of Kaneohe.

RECORDS AVAILABLE.—January 13, 1914, to June 30, 1915.

Gace.—Vertical staff on left bank; read once daily. New datum May 6, 1914.

DISCHARGE MEASUREMENTS.—Two-foot sharp-crested weir with end contractions.
Weir was destroyed April 3, 1914, and was replaced May 6, 1914.

CHANNEL AND CONTROL.—Large pool back of weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.74 foot, May 13 to 18, 1915
(discharge, 2.6 million gallons per day, or 4.0 second-feet), ditch dry January 3-11,
1915.
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Drversions.—None above station.

RecuraTioNn.—Flow regulated by head gates.

Urmizarion.—Irrigation of rice fields.

Accuracy.—Estimates January 13 to April 2, 1914, poor owing to leakage around weir
and uncertainty of elevation of weir crest with respect to the gage. Estimates
May 6, 1914, to June 30, 1915, fair, as conditions for measurement were improved
upon reestablishment of weir. There is no velocity of approach.

Discharge measuremenis of Kuou ditch near Kaneoke, Oahu, during the years ending June
30, 1914 and 1915.

Discharge.
D Made b hGa et
ate. ade by— eig -
(fest). | Second- Mﬁlion
feet. gations.
per day.
1914—Jan, 13 1.68 0.4 0.25
8ept. 16 a.50 2.3 L5

e Head on weir.

Monthly discharge of Kuou ditch near Kaneohe, Oahu, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Segond- élgﬂlion Acte-
- ons. eet.
Maximum. | Minimum. | Mean, | (mean).

0.3 0.1 0.19 0.29 4 11

.45 .2 .37 .57 10 32

.3 .1 .27 .42 8 26

2.1 1.4 1.83 2.83 48 146

2.1 1.4 1.74 2.69 52 160

2.1 1 .91 1.41 122 375

1.9 1.4 1.78 2.75 55 169

Augusb,eeiiiioniia... 2.3 1.7 2.01 3.11 62 191
September 1-21, 26-30. 2.1 .1 1.46 2.26 | 38 116
Qctober.............. .5 .1 .34 .53 10 32
.5 1 .14 .22 4 13

.25 .05 .10 .15 3 10

2.1 .05 1.82 2.82 40 123

2.1 1.7 1.99 3.08 56 171

1.9 L7 1. 80 2.78 56 171

2.3 1.2 1.85 2.86 55 170

2.6 1.9 2.10 3.25 65 200

2.3 1.7 191 2.95 57 176

2.6 .05 1.43 2.21 501 1,540

NortE.~Estimates cover periods in which water was flowing in diteh. .

NotE.—Discharge computed by Francis formula for 2-foot sharp-crested weir with end contractions and
without velocity of approach. No record Apr. 3 to May 5, 1914 (weir having been removed by Chinamen),
and Sept. 22t025,1914. Nowater in diteh Jan. 3-11,1915.

LULUKU STREAM NEAR KANEOHE, OAHU.

Locarion.—A short distance above junction with Kaneohe Stream, 3 miles south-
west of Kaneohe.

RECORDS AVAILABLE.—March 1, 1914, to June 30, 1915.

Gage.—Vertical staff on right bank; read once daily. Datum raised 1.0 foot March
10, 1915; records published to new datum.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge at gage.
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CHANNEL AND coNTROL.—One channel at all stages; straight for 80 feet above and 10
feet below the control; left bank steep; right bank has gentle slope; bed of stream
composed of boulders and gravel. Control is a riffle of large boulders; shifts
during heavy floods. Discharge relation is also affected by growth of grass and
weeds on control.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.85 feet (new datum) at 7.40
2. m. April 26, 1914 (discharge, approximately 50 million gallons per day, or 77
second-feet); minimum stage recorded, 0.09 foot (new datum) at 7.40 a. m. March
9, 1914 (discharge, 0.3 million gallons per day, or 0.45 second-feet).

Diversions.—South Luluku ditch diverts about 0.1 million gallons per day half a
mile above station. North Luluku ditch diverts about 1,500 feet above station.

RecurATION.—Amount diverted above station varies.

Urnization.—Water diverted above station is for irrigation of taro. Water flowing
past the station joins Kaneohe Stream and is diverted later for irrigation of rice
fields.

Accuracy.—Estimates of daily discharge withheld on account of instability of control
and lack of sufficient measurements for a reliable rating curve. A fairly good
low-water rating curve was developed for the period March to September, 1914«
and monthly estimates for that period~are fair. Monthly estimates October, 1914,
to June, 1915, are approximate only.

Discharge measurements of Luluku Stream mear Kaneohe, Oahu, during the years ending
June 30, 1914 and 1915.

Discharge.

Made b " hanhe Milli
Date. ade by— eig. - on
(feet). St}gggd gallons
" per day.
1914—Jan. 14 | G. R. White. ... 0.36 0.7 0.45
Feb. 11l.....do......... .44 .8 .5
Sept. 15 | H. A. R. Austin. . .57 3.4 2.2
..... 1« .49 1.0 .65
1915—Mar. lOi ..... L L T .16 Lo .85

Monthly discharge of Luluku Stream near Kaneohe, Oahu, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Sej%%‘%d' Mil}lion ‘?crg-
gallons, eet.
Maximum. | Minimum. | Mean. (mean)
1914,
1.6 0.3 0.40 0.62 12 38
50 .3 2.13 3.30 64 196
8.5 4 82 1.27 26 78
3.5 4 69 1.07 21 64
Theperiod.. . ......oooomnii oo 123 376
1914-15.

b 101 N .9 4 .49 .76 15 47
August, . ... 3.5 .5 .72 111 22 68
September 1-21,26-30. . ............. 12 .4 1.38 2.14 36 110
October.............ov.ciiiviaaie. .5 .4 .40 .62 12 38
November 2.4 .4 . 56 .87 17 52
December. .7 .5 .52 .79 16 49
i‘a.rll)ua.ry.. .5 g g .7$1) 14 %

ebruary o4 . . ! 1

March. .. .5 .3 .36 .56 11
April...... .6 .3 .44 .68 13 4

AY e eanann .5 .4 .44 .68 14
June. ..o .5 .3 .40 62 12 37

NoTE.—Owing to unstablity of channel after the high water of September, 1914, and the small number of
discharge measurements made, estimates from September, 1914, to June, 1915, are only approximate.
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NORTH LULUKU DITCH NEAR KANEOHE, OAHU,

LocaTioNn.—200 feet below intake. Ditch diverts from Luluku Stream about three-
quarters of a mile above confluence with Kaneohe Stream, and about 3 miles
southwest of Kaneohe.

RECORDS AVAILABLE.—January 15, 1914, to June 30, 1915.

GaGE.—Vertical staff on right bank, read once daily. Datum raised 0.56 foot Febru-
ary 7, 1914, and 0.5 foot March 10, 1914. Records published to latest datum.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTRoL.—Channel straight for 20 feet above and below gage; subject
to growth of grass and weeds. Control is a 2-foot sharp-crested weir with end
contractions. Weir has not been used for measurement of discharge on account
of high velocity of approach and tendency of weir to become choked with
sediment.

EXTREMES OF DIsCHARGE.—Maximum stage recorded, 0.84 foot at 7.50 a. m., March
22, 1915; (djscharge, 1.3 million gallons per day, or 2.0 second-feet); ditch dry,
September 26 to 29, 1914.

Drversions.—Small amount of water diverted above station for irrigation of taro.

REecuLATION.—No regulation by head gates.

Uriuizatron.—Irrigation of taro and rice fields.

Accuracy.—Estimates fair. Weir made a good control and a fairly well defined
rating curve was developed.

Discharge measurements of North Luluku ditch.near Kaneohe, Oahu, during the years
ending June 30, 1914 and 1915.

Discharge.
Dat Made b hG'aglft
ate. e by— eig -
(feet). | Second- Mlll!hon
feet. galions
per day.
1914—Jan. 14.. 0.62 0.55 0.35
Feb.1.. .61 .3 .2
1915—Mar. 10. - .78 1.6 1.0

Discharge, in million gallons per day, of North Lulukw ditch near Kaneohe, Oahu, for
the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.]

Date. Jan. | Feb. | Mar. | Apr. | May. | June. Date. Jan. | Feb. | Mar. | Apr. | May. | June.
1914

................ 0.3 {0.1510.85]|0.65[ 0.85 0.3 [ 0.45{0.85]0.65] 0.45

.3 .85 1 .65 .65 .3 451 .81 .65 45

.45 .65]1.1 .45 .3 451 .8 | .65 45

.45 .65 | .85 .45 .3 45 85| .65 45

.45 | 1.1 .85 .65 .3 45 81 .65 65

.45 1.3 | .65 .65 .3 45| .65 .65 .65

45 1.1 .85 .65 .3 45 .85 .65 .65

.45 | .85 .65 .65 .3 45| .65| .65 .45

.45 | .85 | .65 .65 .3 45| .65 .65 .45

45| .85 | .65 .85 .3 45| .65| .65 .65

.45 | .85 | .65 .45 .3 .45 1.1 .65 .45

.45 | .85 | .65 .45 .3 .45| .65 .65 .45

.45 | .85 | .65 .65 .3 .65 | .65 .65 .45

.45 | .8 | .65 .65 .65] .65| .65 .45

.45 | .85 .65 .45 .85 | .65| .45 .45

85 | .unnn .65 |......
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Discharge, in million gallons per day, of North Luluku ditch near Kaneoke, Oahu, for
the years ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Ocl. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.

ceenen 0.45| 0.65| 0.45| 0.85| 0.3 0.15] 0.45¢ 1.1 1.1 1.1 0.65 0.85

.45 .45 .65 .85 .45 .15 451 1.1 1.1 1.1 .65 1.1

.45 .65 .45 3 .45 451 1.1 1.1 1.1 .85 .85

.45 .45 .65 .45 .15 .45 451 1.1 1.1 1.1 .65 .85

.45 .65 .65 .45 .15 .3 45 1.1 1.1 1.1 .65 .85

.45 .45 .65 .45 .15 -3 45 1.1 1.1 1.1 .65 .85

.45 .45 .65 .45 .15 .3 .3 1.1 1.1 1.1 .65 .85

.45 .45 .65 .45 15 .3 .3 1.1 1.1 1.1 .65 .85

.45 .45 .45 .45 -3 .3 .45 85 11 .85 .65 1.1

.45 45 - .45 15 .3 .45 1.1 1.1 .85 .65 1.1

.45 .45 .45 .45 15 .3 45| 1.1 1.1 .85 .45 1.1

.45 .45 65 .45 .15 .3 .45 | 1.1 1.1 1.3 .65 .85

.45 .45 .65 .45 .3 .3 .85 | L1 1.1 .85 .65 .85

.45 .45 .65 .3 .3 .3 45| 1.1 1.1 .85 1.1 .85

.45 .3 .45 .3 .15 .3 .45 1.1 1.1 .85 1.1 .85

16 it .45 .3 .45 .3 .15 .3 45| 1.1 1.1 .85 1.1 .85

.65 .3 .45 .3 .15 .3 451 1.1 1.1 .85 1 1.1 .85

.65 .3 .45 .3 .15 .3 45 1.1 1.1 .85} 1.1 .85

.65 .3 .45 .3 .15 .3 45 .81 1.1 .85 1.1 .85

.65 .3 .45 .3 .15 .15 .45 .85 1.1 .65 .85 .85

.15 .15 .15 451 1.1 1.1 .65 1.1 .65

.15 .15 .15 451 1.1 1.3 .65 .85 .65

.15 .15 .15 .45 1.1 1.1 .65 .85 .65

.3 .15 .45 450 1.1 1.1 .65 .85 .65

.3 .15 .45 451 1.1 1.1 .65 .85 .65

.3 .15 .45 451 1.1 1.1 .65 .85 .65

.3 .15 451 1.1 1.1 1.1 .65 .85 .85

.3 .15 450 1.1 1.1 1.1 .65 .85 .65

. .3 .15 .45 1.1 1.1 .65 .85 .65

.45 .65 .3 .15 4510 1.1 1.1 .65 .85 .85

.65 .65 [....... I 2 P, .45 1.1 1.1 |....... 85 foaaaian

NoTE.—Discharge determined from a fairly well defined rating curve. No gage-height record Feb. 4-7
and Sept. 22-25,1914. Ditch dry Sept. 26-29, 1914,

Monthly discharge of North Luluku ditch near Kaneohe, Oahu, for the years ending June
30, 1914 and 1915.

Discharge. Total run-off,
Month. "
Million gallons per day. Sefceoertld- Million Acre-
Maximum. | Minimum. | Mean. | (mean). | 83llons. feet.
0.65 0.3 0.45 0.70 8 23
.65 .3 .33 .51 8 24
.85 .15 .47 .73 15 45
1.3 .65 .82 1.27 25 7%
1.1 .45 * .68 1.05 21 65
* .85 .45 .55 .85 16 51
The period (163 days)......... 1.3 .15 .57 .88 93 283
1914-15.
.65 .45 .53 .83 16 50
.65 .3 .50 .77 16 48
.65 .45 .55 .85 12 37
.85 .15 37 .57 12 35
.45 .15 .18 .28 [} 17
.45 .15 .32 . 50 10 30
1.1 .3 . 56. .87 17 53
1.1 .85 1.07 1.66 30 92
1.3 |- 1.1 1.11 1.72 34 106
1.3 .65 . 1.33 26 79
1.1 .45 .82 1.27 26 78
1.1 65 .83 1.28 25 76
The period (357 days)......... 1.3 .15 .64 .99 230 701

Note.—Estimates are for periods in which water was flowing in ditch, See footnote to daily discharge
table,
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KAWA STREAM NEAR KANEOHE, OAHU.

LocaTioN.—At highway bridge, half a mile south of Kaneohe ranch buildings, and a
mile southeast of Kaneohe.

RECORDS AVAILABLE.—March 1, 1914, to June 30, 1915.

Gaae.—Vertical staff bolted to right abutment of bridge, installed October 19, 1914,
to replace original gage washed out September 22, 1914; read once daily. Datum
raised 1.02 feet October 19, 1914; records published to new datum.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cOoNTROL.—One channel at all stages; confined between bridge abut-
ments at gage; straight for 20 feet above and below gage. Control of solid con-
glomerate; shifts only during extreme floods.

EXTREMES OF DISCEARGE.—Maximum stage recorded, 2.50 feet at 8.10 a. m. April
27, 1915 (discharge, approximately 46 million gallons per day, or 71 second-feet);
minimum stage recorded, 0.38 foot (new datum) at 8.50 a. m. July 24, 1914 (dis-
charge, 0.3 million gallons per day, or 0.45 second-foot).

DiverstoNs.—None above station.

REecuLATION.—None.

UrizatioN.—Low-water flow diverted below station for irrigation of rice fields.

Accuracy.—Estimates for low and medium stages fair. Rating curve for period
March 1-29 not well defined, but flow was low for greater part of month. Rating
curve below 10 million gallons per day for period March 30, 1914, to June 30,
1915, fairly good; estimates for high and fluctuating stages approximate, gage
was read only once a day.

Discharge measurements of Kawa Stream near Kaneohe, Oahu, during the years ending

June 30, 1914 and 1915. .
- Discharge.
Dat Made b hG?gI?t Mill
ate. ade by— eig! _ illion
(feet). Setgggd gallons
* per day.
1914—Jan. 12 0. 66 1.4 0.95
31 .64 1.3 .8
Sept. 15 .72 2.9 2.0
16 .49 .9 .6
Oct. 19 .59 2.2 1.4
Nov. 12 .58 1.6 1.0
27 .56 1.6 11
1915—Mar. 10 .45 .7 .5
Apr. 30 .91 875 5.6

Discharge, tn million gallons per day, of Kawa Stream near Kaneohe, Oahu, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Mar. | Apr. | May. | June. Data Mar. | Apr. | May. | June.
1914, .
. . 0.4 6.2 2.0 3.2 . .. 0.4 2.5 1.1 1.5
.4 5.5 2.0 2.0 1.3 2.5 15 1.5
.4 6.2 5.5 2.0 .6 2.5 2.0 1.5
.4 5.5 2.0 2.0 .6 2.5 L5 2.0
4 15 2.5 2.0 .6 2.0 L5 2.0
.4 13 2.0 2.0 .4 2.5 1.5 2.0
.4 7.0 2.0 2.0 .4 2.5 L5 1.5
.6 5.5 2.5 2.0 .6 2.0 1.1 1.5
.4 4.8 15 2.0 .6 2.0 1.1 1.5
.4 4.8 L5 2.0 .6 2,0 11 1.5
.4 4.0 1.5 15 1.8 2.5 1.1 1.5
.4 4,0 1.5 1.5 2,8 2,0 1.1 1.1
.4 4.0 L5 2.5 4.2 2.0 3.2 1.1
.4 3.2 1.5 L5 7.4 2.0 2.0 1.1
.4 2.5 1.5 2.0 6,2 2.0 16 1.1
6.2 ........ 25 ...,
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Discharge, in million gallons per day, of Kawa Stream near Kaneohe, Oahu, for the years
ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. J May. | June.
|
1914-15.
1.5 0.7 1.1 .11 1.1 1.5 0.7 0.5 0.5 3.2 1.5
1.1 .5 L1, 5.5 1.1 1.1 1.1 .5 .5 4.8 1.5
1.1 .5 1.1 L5 11 L5 .5 .5 .5 4.0 1.5
1.1 .5 11]. 1.5 3.2 1.5.] L1 .5 .5 4.0 1.5
1.1 .5 .7 15 1.5 1.1 11 5 .5 3.2 1.1
.7 .5 .7 15 15 1.1 .7 .5 51 3.2 1.3
1.1 .5 1.1 . 15 1.5 1.1 .7 .5 .5 3.2 1.5
11 .5 N 1.5 15 1.1 .7 .7 .5 2.0 1.1
1.1 .5 .7 1.5 15 1.1 .7 .5 .5 2.0 1.1
11 .5 T 1.5 L5 1.1 i1 .5 .5 2.0 1.1
7 .5 N 1.5 1.1 1.1 .7 .5 .5 2.5 1.1
.7 .5 NN 1.5 1.5 1.1 .7 .5 7 2.5 i1
11 .5 T 1.5 15 1.1 .7 .5 .5 2.0 1.1
1.1 .5 11 15 15 1.1 W7 +5 .5 2.0 1.1
1.1 .5 3.2 1.5 1.5 1.1 .7 .5 .5 2.0 1.5
1.1 b L5 1.1 1.5 .7 .7 7 2.0 1.5
1.1 .7 1.5. 1.1 1.1 .7 .5 N L5 1.1
.7 .5 L5 1.1 1.1 7 %) .7 2.0 11
.7 .5 1.1 11 N .7 .5 4.0 2.0 1.1
N .5 1.1 2.0 .7 .7 .5 L5 2.0 1.1
7 .5 1.1 1.5 11 .7 b 15 2.0 7
.5 15 1.1 1.5 .7 .7 .5 L5 2.0 1.1
.3 5. 1.1 L5 .7 .7 .7 L5 L5 .7
.3 AR 11 15 .7 N .5 1.5 1.5 .7
.5 N 11 15 7 .5 .5 15 L5 1.1
.5 NI 1.1 1.5 W7 .7 .5 2.0 15 1.1
.5 1.1 L1 1.5 7 .5 .5 46 L5 1.1
.3 LT 1.1 1.5 .7 .5 .5 3.2 L5 1.1
11 LT 1.1 15 R P .5 3.2 1.5 7
11 1.14. 1.1 15 AN S 1 1.1 7
1.1 Lif....oo] L1j.... 1.5 .7 P 2 P L1f......

Nore.,—Discharge determined from rating curves applicable as follows: Mar, 1-29, 1914, poorly defined;
Mar. 30, 1914, to June 30, 1915, fairly well defined below 10 million gallons per day (15 second-feet). Gage
record unrellabl&‘f)rior to Mar. 1, 1914. No record Sept. 22 to Oct. 18, 1914; gage washed out. Dis-

charge interpolated June 21, Nov. 13, 1914, Feb. 2, 13, 14, and June 6, 1915.

Monthly discharge of Kawa Stream near Kaneohe, Oahu, for the years ending June 30, 1914
and 1915.
Discharge. Total run-off.
Month. Million gallons per day.
: S(;fce%r:d- Mli{lion zfic*re-
. : gallons. eet.
Maximum. | Minimum. | Mean. (mean).
7.4 0.4 1.32 2.04 41 126
15 2.0 4.16 6.44 125 383
16 11 2.28 3.53 71 217
3.2 1.1 1.75 2.71 53 161
The period........... PO I R IS e PR 290 887
1914-15.

July 1.5 .3 .87 1.35 27 83
Auvgust. ...l 15 .5 .64 .99 20 61
September 1-21_ .. ... .. ... ... 3.2 .5 .92 1.42 19 59
October 19-31 .. ... ... ... ......... L5 1.1 1.47 2.27 19 59
November. . . 5.5 1.1 1.46 2.26 44 134
December. 3.2 1.1 1.47 2.27 46 140
January. 1.5 .7 .99 1.53 31 94
February......coocoiiiiiaiianao 1.5 .5 .76 1.18 21 65
March......oooiiiiiiiiii i W7 .5 .53 .82 16 50
April oo ool 46 .5 2.94 4.55 88 27
May i 4.8 1.1 2.18 3.37 68 207
June. .. ... 1.5 .7 1.13 1.75 34 104
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WING WO TAI DITCH NEAR HEEIA, OAHU.

LocatioN.—100 feet below intake. Ditch diverts from Heeia Stream half a mile
west of Heeia.

RECORDS AVAILABLE.—January 19, 1914, to June 30, 1915.

Gace.—Vertical staff on left bank; read once daily. Datum raised 1.31 feet March
10, 1915; records published to new datum.

DiscHARGE MEASUREMENTS.—Made by wading. A 2.5-foot sharp-crested weir with
end contractions was installed, but a rating by current meter has been used, as
the conditions for measurement by weir are not good.

CHANNEL AND CONTRoL.—Channel is cut in earth and gravel; section about 2 feet wide
and 3 feet deep; subject to growth of grass and weeds. Control is a 2.5-foot weir,
Weir crest was bent over while ditch wasbeing cleaned, September 10, 1914, and
was repaired September 17, 1914.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.94 foot (new datum), Septem-
ber 2 and 7, 1914 (discharge, 2.8 million gallons per day, or 4.3 second-feet); ditch
occasionally dry.

Diversions.—None above station.

REecuratioN.—Flow regulated by head gates.

UriLizatioN.—Irrigation of rice fields.

Accuracy.—Estimates are fair for all stages. Dates of change in control are known,
and the rating curves are fairly well defined. Flow ordinarily steady.

Discharge measurements of Wing Wo Tai ditch near Heeia, Oahu, during the years ending
June 30, 1914 and 1915.

Discharge.
dob hGage
Date. Made by— eight a1
(feet). | Second- Mllllhon
feet. | 8arloms
per day.
1914—Jan. 13 0.48 0.5 0.3
31 .73 2.1 1.3
Sept. 16 .61 1.5 .95
1915—Mar. 10 .72 1.6 1.0

Discharge, in million gallons per doy, of Wing Wo Tai ditch near Heeia, Oahu, for the
years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

|
Date. Jan. | Feb. | Mar. | Apr. | May. | June. | Date. | Jan. | Feb. | Mar. | Apr. | May. | June.
|
[ 1914
L7 L1} 0.5} 0.7 0.7 116 . ..., L7 1L4)] 0.2] 0.9 0.9
1.7 .9 .7 T T T 17 .2 .2 .9 .9
L7 L1 .7 .5 L8 . L7] L4 .21 11 .9
L7 L1 .3 .3 1.1 |19, ... ... L7 1L7] 11 .2 .9 .5
L7| L1} .1| .3 1.1f 20,0 ... L7 L7| L1} .2| L1| .5
L7 L1j...... .3 1. 0 L7 L .2 1.4 .5
L7 1.4 .2 .3 1. } L7 LT 1.4 .2 .9 .5
1.7 .9 .3 .3 1. 7T LT 14 .3 .9 .5
L7| L1 .1| .7| L [ L7 LT| L4l .3| .9 .5
L7} 11 .1 7 . 70 LT L4 31 L1 .5
1.7 .9 .2 .5 . ’ 7 L1 .2 3| L1 .5
L7 .9 .2 .9 . 71 L7 70 L1} L1 .5
L7 L7 21 11 L l LT 1.4 .7 .7 .7 .5
L7 1.4 .2 .9 1 Y .9 .9 .7 .3
L7 1.4 .2 .9 . O .5 W7 .7 .3
4 R N A PO
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Discharge, in million gallons per day, of Wing Wo Tai ditch near Heeia, Oahu, for the
years ending June 30, 1914 and 1915—Continued.

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

0.3 1.4 2.0 0.1 1.4 0.1} 0.1 2.0 0.9 1.4 0.05 0.9

.3 1.7 2.8 .1 1.7 .1 .1 2.0 91 1.4 .05 .9

.3 1.7 2.4 .2 .9 .1 .1 2.0 91 1.2 .05 .9

.3 2.0 2.4 2 .9 1 .1 1.7 91 L2 .05 1.2

.3 .9 2.4 .2 1.4 .1 .1 1.2 9] 1.2 .05 .9

5 1.7 2.4 .1 1.4 .1 .1 1.2 .91 1.4 .05 .9

.3 1.4 2.8 .1 1.4 .1 .1 .9 9 1.4 .05 .9

.5 1.4 1.7 .1 1.4 .1 .1 .9 1.2 .5 .05 .7

.3 1.4 .1 .1 .5 .1 .05 .7 1.2 .5 .05 .9

.3 1.1 .9 .1 .5 .1 .05 W7 .9 P2 I PO, .9

.3 2.4 .3 1 .5 .1 .2 .9 .9 I T PO .9

.3 1.1 2 1.2 .9 .1 .2 1.4 .9 P T .9

.9 1.7 .2 1.2 .8 .1 .2 1.4 1.4 .5 .1 .9

N 1.4 .1 1.2 7 .1 .3 1.2 .9 .5 .1 .

7 1.1 .3 1.2 .7 .1 .3 1.2 1.2 .5 .7 1.2

.3 1.4 .5 1.4 .5 .1 .3 1.2 .9 .7 1.7 1.2

.7 1.1 .3 1.4 .5 .1 .3 1.2 1.4 7 1.7 1.2

.7 1.4 .1 1.4 .5 .1 .3 1.2 1.2 .5 .7 1.2

W7 1.4 .1 1.6 .5 .1 .3 1.2 .9 .2 .2 1.4

.7 1.4 .1 1.7 .3 .2 .3 1.2 1.2 .7 .2 .5

1.7 1.7 .1 1.7 .3 .2 .3 .9 1.2 .3 1.2 .5

1.7 2.4 . 14 .3 .2 .3 .9 2.0 .2 1.4 .5

1.4 1.7 .9 .3 .2 .3 .9 .9 05 1.4 .5

1.4 1.7 1.4 .3 .1 .3 .7 1.2 .06 1.4 .5

1.4 L7 1.4 .3 .1 .5 .7 .9 .05 1.2 .5

26 it 1.7 1.4 1.4 .3 .1 .3 .7 .9 1.2 .5
27, et 1.7 1.4 1.4 .3 .1 .3 1.2 .9 1.2 .5
28 el 1.1 1.4 1.4 .2 .1 .3 1.2 .9 1.2 .2
29, i 2.8 1.6 1.4 .2 .1 .3 1.4 1.4 .5
30 e 24| 1.8 1.2 1 1] .3 1.7 1.4 -5
2 2.0 2.0 1.4)....... 10 2.0 1.4 1.2 f.......

NoTE.—Discharge determined from rating curves fairly well defined, applicable as follows: Jan. 19 to
Sept. 10, 1914, Sept. 11 to 17, 1914, and Sept. 18, 1914, to June 30, 1915. Tlie weir at this station acts only
asanartificial control. Changes in rating are due toalteration of crest of weirat known dates. High water
occurred Sept. 22-25, 1914; no record obtained. Discharge interpolated June 21, Aug. 29, 30, Nov. 13, 1914,
Feb. 13, 14, and June 6, 1915.

Monthly discharge of Wing Wo Tai ditch near Heeia; Oahu, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
h. i . -
Mont Million gallons per day S"Fe%‘éd Million Acre-
Maximum. | Minimum. | Mean. | (mean). gallons. feat.
1914
January 19-31....................... 1.7 1.4 1.68 2. 60 22 67
February.......o.o.oooiiiiiiiiaa... 1.7 1.1 1.67 2.58 47 144
March.. ... ... ... .. ......... 1.7 .2 1.05 1.62 33 100
April 1-5,7-30.cce oo 1.1 .1 .34 53 10 30
2 1.4 .3 .78 1.21 24 74
UL T 1.1 .3 17 1.19 23 71
The period (162 days)-........ 1.7 1 .98 1.52 159 486
1914-15.
2.8 .3 93 1.44 29 88
2.4 .9 1.55 2.40 48 147
2.8 .1 .88 1.36 23 70
1.7 .1 93 1.44 29 88
1.7 .1 67 1.04 20 =
.2 .1 11 .17 4 10
2.0 .05 .28 .43 9 27
2.0 .7 1.16 1.80 33 100
arch 2.0 .9 1.09 1. 69 34 104
April 1-25, 28— 1.4 .05 .60 .93 17 52
ay 1-9, 13-31 1.7 .05 .72 1.11 20 62
June........o..oocoio... 1.4 .2 .80 1.24 24 74
The period (356 days). ........ 2.8 .05 8| 125 200 884

ta‘Igllo'm.—]~'35tima,be~s are for periods in which water was flowing in ditch. See footnote to daily discharge
e.

60398°—wsp 430—17——11
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HOP TUCK DITCH NEAR HEEIA, OAHU.

LocaTioN.—200 yards below intake, 300 yards above rice mill, and 1} miles northeast
of Heeia.

RECORDS AVAILABLE.—March 1, 1914, to June 30, 1915.

GacE.—Vertical staff on right bank; read once daily. Datum raised 1.14 feet March
10, 1915; records published to new datum.

DISCHARGE MEASUREMENTS.—Made by wading. A 2.5-foot sharp-crested weir with
end contractions was installed when station was established, but a rating by
current meter has been used, as conditions for measurement by weir are not good.

CHANNEL AND coNTRoL.—Channel is cut in firm earth; section about 5 feet wide and
4 feet deep; straight for 50 feet above and below gage; channel and banks are
subject to growth of weeds and grass. Control is 2.5-foot weir; weir sometimes
drowned out by closing of gates below. ’

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.10 feet at 1.10 p. m. April
16, 1915 (discharge, 4.2 million gallons per day, or 6.5 second-feet); minimum
stage recorded, 0.51 foot (new datum) in April and December, 1914, and January,
1915 (discharge, 0.1 million gallons per day, or 0.15 second-feet).

Diversions.—None above station. Ditch diverts from Heeia Stream.

RecuLATION.—Flow regulated by head gates.

UrmizaTioN.—Irrigation of rice fields.

Accuracy.—Estimates between 1 and 2 million gallons per day fair; estimates for
extremely low and high stages poor owing to lack of discharge measurements at
these stages.

Discharge measurements of Hop Tuck ditch near Heeia, Ochu, during the years ending
June 30, 1914 and 1915.

Discharge.
Date Made b nateht
ate. o by— eig]
(feet). | Second- | Mition
feet. per day.
1914—Jan. 13 0.77 19 12
31 .89 3.2 21
Sept. 15 R 2.8 18

Discharge, tn million gallons per day, of Hop Tuck ditch near Heeia, Oahu, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.)

Date. Mar. | Apr. | May. | Junme. Date. Mar. | Apr. | May. | June.
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Oahu, for the years

1a,

.

See footnote to daily discharge

1914 and 1915—Continued.

2
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162 SURFACE WATER SUPPLY OF HAWAII, 1913—1915,

LEE DITCH NEAR HEEIA, OAHU.

LocaTioN.—100 feet below intake. Ditch diverts from Heeia Stream 1} miles north-
west of Heeia.

Recorps AvarLasLe.—March 1, 1914, to June 30, 1915.

GacgeE.—Vertical staff on right bank; read once daily. Datum raised 1.0 foot March 10,
1915; records published to new datum.

DiscEARGE MEASUREMENTS.—Made by wading. A 2.5-foot sharp-crested weir with
end contractions was installed when station was established, but a rating by
current meter has been used, as conditions for measurement by weir are not good.

CHANNEL AND coNTROL.—Channel is cut in earth and gravel; section about 3 feet
wide and 3 feet deep; straight for 50 feet above and below gage. Control is
2.5-foot weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.56 foot (new datum) at 1.20
p. m. May 16, 1914 (discharge, 1.4 million gallons per day, or 2.2 second-feet);
no flow April 27-28, 1914.

Diversions.—None above station.

RecuLaTiON.—Flow regulated by head gates.

UrtLizarion.—Irrigation of rice fields.

Accuracy.—Estimates March 1, 1914, to February 11, 1915, fair, as rating curve is
fairly well defined and discharge relation remained constant between those -
dates. Estimates February 12 to June 30, 1915, poor; control seemed to be un-
stable and rating curves are poorly defined.

Discharge measuremendts of Lee ditch near Heeia, Oaku, during the years ending June 30,
1914 and 1915.

Discharge.
Date Made b hG?gI?t
ate. ade by— eig :
v (feet). | Second- Mlllllion
foot, | 8aUoms
per day.
1914—Jan. 13 0.40 0.8 0.5
30 14 1.2 .75
31 47 13 8
Sept. 15 .37 .5 .3
1915—Mar. 10 .33 .85 .55

Discharge, tn mallion gallons per day, of Lee ditch near Heeia, Oaku, for the years ending
June 30, 1914 and 1915.

[To convert discharge in miltion gallons per day to second-feet muitiply by 1.55.)

Date. Mar. | Apr. | May. | June. l Date. Mar. | Apr. | May. | June.
1914
) 0.5 0.05 0.3 0.7 0.7 0.1 1.4 0.7
2 et 7 .1 .3 .7 .7 .1 1.0 7
3.. .7 .05 .05 .5 7 .1 W7 .7
[ S 7 .1 .3 4 .7 .1 1.0 .1
[ T, 7 .5 .5 7 .3 .1 1.0 7
[ 7 W7 .5 .3 .7 .3 .1 1.0 .6
e iiimaaaens 7 .05 .5 1.0 .3 .1 1.0 .5
- J 1.0 .1 .3 1.0 .3 .1 .7 .3
| B q .1 7 1.0 .3 .1 .7 .3
10 it .7 .1 .3 .7 .3 .1 .7 .3
) 7 .1 .3 .7 7 7 .7 .1
120 et 7 .1 .3 7 I S OO, N .1
13, i, .7 .1 .5 7 N 3 1.0 .1
) .7 .1 7 .7 .5 .05 7 .1
15, ieeeans .7 .1 7 .7 } .1 g .1
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Discharge, in million gallons per day, of Lee ditch near Heeia, Oahu, for the years ending
June 80, 1914 and 1915—Contiuued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
0.1 0.5 0.7 0.3 0.5 0.3 0.5 0.7 0.6 0.4 0.5 0.7
.1 .5 .7 .3 .5 .3 .5 7 .6 .4 .5 1.0
.1 .5 7 3 .5 3 . 5 .7 .6 .4 .5 .7
.1 7 N .3 .7 .5 .5 7 .6 .4 .5 N
.3 .3 7 .3 .7 .5 .5 .7 .6 .4 .5 1.0
.1 7 .7 .3 .1 .5 .5 .7 .6 .4 .5 .8
.3 W7 7 .3 .5 .5 .5 .7 .6 .4 .5 .7
.3 .7 .7 .3 .5 .5 .5 7 .6 .4 .5 7
.3 .17 .7 .3 .5 .5 .5 .7 .4 .4 5 7
.3 7 .7 .3 .5 .5 .5 .7 .6 .4 .3 .7
.3 .7 7 .3 .5 .5 .5 .7 .4 .4 ] .7
.3 .7 .7 .3 .5 .5 .5 .9 .4 .4 .3 .7
.3 .3 .5 .1 7 .3 .5 .9 .6 .4 .3 7
.5 .3 .3 .1 1.0 .3 .3 .9 4 .4 .3 7
.5 .5 .3 .1 7 .5 .5 .9 .4 .2 .3 .7
.5 .5 .3 d .5 5 .5 .6 .4 .6 .3 .7
.5 .3 .5 .1 .3 .5 .5 .6 .4 .4 3 .5
.5 N .3 .3 .3 .5 .5 .6 .4 .4 .3 .3
.5 .5 .5 .5 .5 .5 .5 .6 .6 .4 .3 1.0
.5 .5 .5 7 .5 .5 1.0 .9 .6 4 .3 7
.7 .5 .3 7 .5 .5 1.0 .6 .6 .4 .7 .5
.3 N P .7 .5 .5 1.0 .6 .9 .5 N4 7
7 Bl W7 .5 .5 1.0 .9 .6 .5 .7 .1
7 ;3 SO .7 .5 .5 1.0 .6 .6 .5 .7 .3
.5 I T P, 7 5 .5 Lo .6 .6 .5 1.0 .3
7 .3 .3 .7 .5 .5 1.0 .6 .6 7 1.0 .3
7 .3 .1 .5 .5 .5 1.0 .6 .6 .3 1.0 .5
1.0 .3 .5 .5 .3 ] 1.0 .6 .6 .5 1.0 .3
1.0 .4 .3 .5 .3 .5 iy A PR .6 .5 1.0 .3
7 .5 .5 .5 .3 .5 4 S .4 .51 10 .3
7 Tt [ 31 PR .5 Tleeaenan Y 3 PO 1.0 |..... -

NortE.—Discharge determined from rating curves applicable as follows: Mar. 1, 1914, to Feb. 11, 1915,
fairly well defined; Feb. 12to Apr. 21, 1915, and Apr. 22 to June 30, 1915, poorly defined. = The weir at this
station acts only as an artificial control. Staff gage was knocked out by cattle Feb. 11, 1915, and it was
replaced by observer at a different datum. High water occurred Sept. 22-25, 1914; no record. Discharge
interpolated June 21, Aug. 29, 30, Sept. 13, Nov. 13, 1914, Feb. 13, 14, and June 6, 1915.

Monthly discharge of Lee ditch mear Heeia, Oahu, for the years ending June 30, 1914

and 1915.
Discharge. Total run-off.
Month. . -
on Million gallons per day. Sefce%ntd Million Acre-
Maximum. | Minimum. | Mean. | (mean). | Sellons. feet.
1914.
March. 1.0 0.05 0.54 0.84 17 51
April 1~ .7 .05 .14 .22 4 12
ay 1.4 .05 .63 .97 20 60
June. 1.0 .1 .55 .85 17 51
The period (120 days). ........ 1.4 .05 .47 .73 58 174
1914-15.
1.0 1 45 .70 14 43
.7 .3 .54 .84 17 51
.7 .1 53 .82 14 42
7 .1 .40 62 12 38
1.0 .3 .82 16 49
.5 .3 .48 .74 15 46
1.0 .5 .66 1.02 21 63
.9 .6 y( 1.08 20 60
.9 .4 .54 .84 17 51
7 .2 .43 .67 13 40
1.0 .3 .57 .88 18 54
1.0 .1 61 .94 18 56
The period (361 days). . . 1.0 .1 .54 .84 195 593

ta§10TE.—Estimates cover periods in which water was flowing in ditch. See foot note to daily-discharge
0.



164 SURFACE WATER SUPPLY OF HAWAIL, 1913-1015,

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, 1915.

GacE.—Stevens water-stage recorder installed April 28, 1914, at same location and
datum as staff gage, which was read once daily January 29, to April 27,
1914; original staff gage datum wasraised 0.88 foot March 29, 1914; all records pub-
lished to new datum.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND coNTROL.—One 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, 6.45 feet at 8.30 p. m. May 1,
1914 (estimated discharge, 250 million gallons per day, or 390 second-feet);
minimum stage recorded, 0.65 foot (discharge, 1.9 million gallons per day, or 2.9
second-feet).

Drversions.—None above station.

RecuraTION.—None.

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

Accuracy.—Rating curve well defined for low and medium stages; estimates are
good; flow was steady during period in which gage was read but once daily—
January 29 to April 27,1914—and estimates are good. High-water extension of
rating curve not based on measurments; estimates above 16 million gallons per
day may be considerably in error.

Discharge measurements of Hatkw Stream near Heeia, Oahu, during the years ending June
30, 1914 and 1915.

Discharge.

Madeb Hotht | e | Million

Date. e by— ig] _ 1lion
(feet). Seiceg?d gallons

. per day.
1914—Jan. 31 0.66 2.8 1.8
Mar. 26 .72 3.8 2.4
26 1.08 11 7.2
28 1.18 14 8.9
July 16 .76 5.2 3.4
Sept. 15 .88 6.9 4.5
1915—Apr. 30 1.05 11 7.4

Discharge, in million gallons per day, of Haiku Stream mear Heeia, Oahu, for the years
ending June 30, 1914 and 1915.

['To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Jan, | Feb. | Mar. | Apr. [ May.| June, Date. Jan. | Feb. | Mar. | Apr. | May. | June.
1.9 1.9] 3.0(24 9.4 1.9 1.91 2.4 3.0 1.9
1.9 19| 3.0}26 3.6 1.9} 241 1.9 2.4 1.9
1.9( 1.9] 2.4| 57 3.0 1.9 1.9} 19| 2.4 2.4
1.9 1.9} 2.4| 3.6 2.4 1.9( 1.9} L9} 3.0 2.4
1.9 2.4 22 3.0 2.4 1.9 L9]| L9 3.0 5.0
1.9 1.9} 86| 3.6 1.9 1.9 1.9} L9 6.4 3.6
191 1.9} 3.6| 7.1 2.4 1.9 19| L9]| 3.6 3.0
1.9 19| 19| 3.6 1.9 19| 19| 1.9} 3.0 2.4
1.9 1.9} 2.4 7.8 1.9 L9 19| 1.9( 2.4 2.4
1.9 19| 24| 3.6 1.9 1.9 L9 1.9] 2.4 3.0
1.9 19| 2.4 3.0 1.9 1.9 24| 7.8] 2.4 2.4
1.9 1.9 19} 3.0 1.9 1.9 2.4 24| 5.0 1.9
1.9 1.9} 19| 3.0 L9 1.9 30| 19| 57| 1.9
1.9 19| 19| 3.0 1.9 .. 6.4 2.4/ 5.7 1.9
1.9 1.9{ 19| 3.0 1.9 3.6 | 2.4 5.7 1.9

3.0 |...... 5.7 |eeanns
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Heeia, Oaku, for the years
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Monthly discharge of Haiku Stream near Heeia, Oahu, for the years ending June 30, 1914 and
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166 SURFACE WATER SUPPLY OF HAWAII, 1913-1915.

RESERVOIR DITCH NEAR HEEIA, OAHU.

LocatioNn.—200 yards below intake. Ditch diverts from Haiku Stream, 1} miles
by road west of Heeia and 12 miles by road from Honolulu.

RECORDS AVAILABLE.—January 19, 1914, to June 30, 1915.

Gage.—Vertical staff on left bank; read once daily, Datum raised 1.0 foot March
9, 1915; records published to new datum,

DiscraraeE mMEAsSUREMENTS.—Made by wading. When station was established a
2.5-foot sharp-crested weir with end contractions was installed, but a current-
meter rating has been used as the conditions for measurement by weir are not
good.

CEANNEL AND coNTROL,—Channel is cut in firm earth and is approximately rectan-
gular in section; subject to growth of weeds and grass which affects flow. Con-
trol is 2.5-foot weir. Crest of weir was bent over somewhat June 3, 1915, changing
discharge relation.

ExTREMES OF DISCHARGE.—Maximum stage recorded, 1.32 feet (new datum) at 10
a. m. September 14, 1914 (discharge, approximately 11 million gallons per day,
or 17 second-feet); ditch occasionally dry.

Diversrions.—None above station.

RecuraTioN.—Flow regulated by head gates.

Urmuizarion.—Part of ditch flow is impounded in reservior for domestic supply of
Heeia, and part is diverted for irrigation of taro.

Accuracy.—Estimates fair for low and medium stages; above 4 million gallons per
day approximate only. Very few discharge measurements were made, but the
discharge relation is known to have remained constant except for the change on
June 3, 1915.

Discharge measurements of Reservoir ditch near Heeia, Oahu, durmg the years ending
June 30 1914, and 1915.

Discharge.

M noght | soor. | Million

Date. ade by— eigh! illion

v (feet). S?gg?d- gallons

. per day.

1914—Jan, 13 0.41 .9 1.2
31 .54 7 1.1
Sept. 15 .28 .65 .45
1915—Mal‘ 9 .40 2.0 1.3

Discharge, in million gallons per day, of Reservoir ditch near Heeia, Oahu, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Jan. | Feb. | Mar. | Apr. | May. | June. Date. Jan. | Feb. | Mar. | Apr. | May. | June.
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168 SURFACE WATER SUPPLY OF HAWAII, 1013-1915,

IOLEKAA STREAM NEAR HEEIA, OAHU.

LocarioN.—About 50 feet above uppermost diversion, 2 miles west of Heeia.

REcoORDS AvAILABLE.—January 19, 1914, to June 30, 1915.

GaGe.—Vertical staff fastened to boulder on right bank 12 feet above footbridge; read
once daily.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND coNTROL.—One channel at all stages; straight for 10 feet above and 40
feet below gage; composed of boulders and gravel; banks steep and high. Control
composed of large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.68 feet at 11.30 a. m. April 5,
1914 (discharge, 14 million gallons per day, or 23 second-feet); minimum stage
recorded, 1.71 feet at 10.20 a. m. March 18, 1914 (discharge, 0.3 million gallons per
day, or 0.45 second-feet).

Drversions.—None above station.

REeacuLaTiON.—None.

UrmLizaTioN.—Low-water flow diverted below station for irrigation of taro and rice.

Accuracy.—Estimates for low and medium stages are good. Rating curve well
defined for ordinary stages and flow is steady. Estimates for high and fluctuating
stages only fair, as gage was read only once a day, and the high-water extension of
the rating curve is not well defined.

Discharge measurements of Iolekaa Stream mear Heeia, Oahu, during the years ending
June 80, 1914 and 1915.

Discharge.
Dat Made b hG?gI?t
ate. e by— 0ig] ars
(feet). | Second- éﬁ};ﬁg
feet. a:
per day.
1914—Jan. 13 1.84 1.3 08
31 1.83 1.2 8
Sept. 14 2.82 26 17
15 2.00 3.8 2.4
1915—Mar. 8 1.95 2.2 1.4

Daily discharge, in million gallons per day, of Iolekaa Stream near Heeia, Oahu, for the
years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Jan. | Feb. | Mar. | Apr. | May. | June. Date. Jan, | Feb. | Mar. | Apr. | May.| June.
1914

0.5 0.7] 1.0| 1.0 1.8 ([ 16, oo oot 0.5| 0.5 1.3 1.0 0.7
.5 7 .71 1.0 10|17, .5 L7 1.3 .7 .7
.5 .71 1.0 6.4 1.0 18, o .5 .31 1.3 .7 1.0
.5 .71 1.0 2.2 1.0/ 19.......... 1.3 .5 51 1.3 1.0 1.0
.5 .71 L4 L3 1020 ......... .3 .5 3| 1.3 .7 2.2
.5 5| 5.6 1.3 .7 .5 .5 5] L3 1.8 1.6
.5 5] 2.8 1.8 1.0 .5 .5 .5 L3 LO 1.0
.5 51 1.8 1.3 1.0 .5 .5 .5 1.3 .7 .7
.5 .5 1.8 2.8 7 .5 .5 51 1.3 .7 .7
.5 5 1.3 1.3 1.0 .5 .5 .51 1.3 .7 1.8
.5 51 1.8 1.3 .7 .5 .71 1.0} 4.8 .7 .7
.5 .5 1.3 1.3 L7 .5 .5 7] 18] 2.2 .7
.5 5] 13| 1.0 1.0 .5 7] 1.3 1.3] 2.8 7
.5 51 1.3} 1.3 1.0 .5 3.4 1.3 2.2 .7
.5 51 1.3 1.0 1.0 5. 1.8 1.0 2.8 .7
.7 1.3 ...... 2.2 ......




169

, Oahu, for the years

Heela

1914 and 1915—Continued.

ISLAND OF OAHU.

ne 30,

er day, of Iolekaa Stream near

w

ending })

on gallons

U

Discharge, in mill

o~ 1) N D, o= - © = vt 00 == O 00 M
s Q®N0W NVRRNN NVXVNNX NOONN XM RER@® ] LT ¥ [IRRIR 8 7935%m189m%6
-
- h m2w ™~ o 8¢
. -1 I~y ? <=
" 10000000 CNEVCICION NI NN  00CICICN GO 0000 00 00 00 60 ey & m
m oo oo ccicicicd NN moioei - V.S.m m ~eREts |9 ey
.mw.m § = o ~8BE® | » PRIV OO DDHD D>
n By ¥ ~ K=E-|
o W00 0 VOO 00N ™OWwWN ONNN 0 O~ Wmd S % “mm_v
AP e Aeedd Hdde s v e Yo mh% Mv Mmae
: 5 &
- B
g Q000 NN NN INANN XANNN XRRReN B3 S S A goxanva | (| KogeonInyengn
e Hraire ddcddd dadae Sodciae e oo @ Sed O = =m0 | | AN OFmwdam® >
-] 3o M geg S TN~ | HENNMMmmMHm N
—_— D < N
T (=11 6 F= :
: NN NNNNG NNANN NENNN NNNEN 0000 i mMm = $°8 :
2 coiciciadd ccicicdad cicicdicicd colcicicd cicicieiel meied oo 4n“ 2 : s =
M @t . - =3t o
4 L Wmm .M m BEXS=S | TERBSTRAN2EY
ESE & | | | g | gungEe : NN i oici
s NCINOICN CICNCICNCY CICNCOCIO NI NG NN NNNNS 3he <, . g e A= : N NN
g cdaicicicd cdoicica ool coccdc cdocce cdocicco nmmxl <5 5 .my = :
= o ) :
Pae
qa, .m & : H 0 00 €3 00 0O
. 000w MNNNN MNENNNW0 MNENN0 NENNE NN NN g8 W . =) & g M5.37.7.7. I S B bt e i
3 meodel cdoicicicd oicicie ool clcicicind ooy dmm R 2 @« 2 :
A g8, Sx |R |8 £ :
- =] H
; ] ~ = K .
o IO0MNM 00 WO VN0 00000 WVNMNWNWD : me nm [ m :
=) e e sl e e e 4= ..m o .
7 P g% 58 S| 8] =nm_oza| ] ancvewwan wo
- O N = = - TdwSed | . siciodeidesNaicienad
. 0CNO00000 G000 GOGOCOCN 0 OOICDAO0 0C0COCOODCD  CNCACHRED LD WER S =) g ~ : ~
b3 e i i e e e Ummvw g | .
S ERy 8 3 :
- o " R
2 8,8 = R il
& ﬁwm. = e . Pt e e
o 5] e H I N .
SR = Vo P .
2 mb.m 3 HE I S Pt
=By S | PR A
< Egp S A I
258 w» A S S L
. Pefmletefe DoDeDefebe Defeletele QOO I MOfie CNOO 338 : P
5 prara M P o S A R R @Hm 2 m L"“"n”n“H“..oo”un““...
a S g Foviiii o dradri
gk 3 S m........mm..,...._ !
R S TR LI
A A RN L Fiiiii g piliiin
N Y= S N oo Vo gl e
< B e IR [t ES S e LB i Ee
= P o PR o < = | R REEE-] PSS-S e
= R T A R R HE AR AR : i SHC¢ = pE LA HRL-FE-F-F'
P P R ' Vo a5 s N .mem
..... = . o
=) <= =2
- . Vo . PP . PO O o= 3 SROE @ AR -
Z2ET 8 nbmrw.m .m.up.mwmnb
o L IR I R L9~.... hl..... 9?07 ae ) ae
mAmwe oroeg SNRTE SEXER JNKRIR 8KRRISS 354 = SrE<SS R4nOZASK




170 SURFACE WATER SUPPLY OF HAWAIL, 1913-1915.

WAIPIO DITCH NEAR HEEIA, OAHU,

Location.—50 yards below intake. Ditch diverts from Haiku Stream, 1 mile west
of Heeia.

REcorDS AvAILABLE.—January 19, 1914, to June 30, 1915.

Gace.—Vertical staff; read once daily.

DiscHARGE MEASUREMENTS.—Made by wading. A 2.5-foot sharp-crested weir with
end contractions was installed when station was established, but conditions for
measurement by weir were not good and a rating by current meter has been used.

CHANNEL AND coNTROL.—Channel cut in earth and gravel; section about 4 feet wide
and 2 feet deep; straight for 20 feet above and below gage. Control is 2.5-foot
weir. Discharge relation is sometimes affected by silt filling in back of weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.42 feet at 11.20 a. m. Apnl 5,
1914 (discharge, approximately 15 million gallons per day, or 23 second-feet);
minimum stage recorded, 1.43 feet at 10.45 a. m. December 10, 1914 (discharge,
0.6 million gallons per day, or 0.9 second-feet).

Diversions.—None above station.

REecuraTiON.—None.

UriLizarion.—Irrigation of rice fields.

Accuracy.—Estimates below 3 million gallons per day are fair, as rating curve is
fairly well defined for ordinary stages and flow is steady; above 8 million gallons
per day estimates are poor.

Discharge measurements of Waipio ditch near Heeia, Ochu, during the years ending June
30, 1914 and 1915.

Discharge.
Made b; hG? gﬁ
Date. e by— eight s

(feet). | Second- | Million

feet gallons

. per day.
1914—Jan. 13 1.54 1.2 0.8
31 1.65 2.0 1.3
Sept. 15 1.75 4.2 2.7
16 1.69 2.8 1.8
16 1.65 2.4 1.6
1915—Mar. 8 .68 2.7 1.8

Discharge, in million gallons per day, of Waipio ditch near Heeia, Oahu, for the years
ending June 80, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Jan. | Feb. | Mar. | Apr. | May. | June. Date. Jan. | Feb. | Mar. | Apr. | May. | June.
1914

1.0 1.0 1.6 1.6 4.3 ([ 16.. ...l 10| 1.0 0.8] 1.3 1.3

1.0 1.0} 1.6]| 1.6 2.0 | 17. 1.0| 1.3 .8 1.3 1.3

1.0 1.0| 1.3] 7.6 1.6 || 18 ..o e 1.0| 1.0 .8| 2.0 1.3

L0o| 10| 1.3 20 2.0 1 19. .3| Lo0| Lo 8] 2.0 1.6

1.0] 13|15 2.0 1.6 || 20. .8 1.0| 1.0{ 1.0 20 4.3

1.0} 1.0| 4.3 1.6 1.6 || 21.. .8 1.0] 1.0 .8 4.3 4.0

1.0 1.0 20} 3.0 2.0 1 22.. 1.0} 1.0 Lo .81 1.6 3.6

1.0, 1.0| LO| 1.0 1.6 | 23.. 1.0 1.0 10| 10| 1.6 1.6

1.0 1.0| 1.3{ 20 1.6 | 28 ... ... 1.0 1.0{ L0} 1.0} 1.6 3.0

1.0/ 10| 1.3]| 1.3 1.6 25.......... 1.0| 1.0] 1.3 .81 1.6 3.0

b S 1.0 10| 1.3] 1.3 1.6 26.......... 1.0 1.0} 1.6]| 3.6]| 1.6 1.3

12, .. 1.0 1.0§ 1.0] 1.3 1.6 | 27 ... ... 1.0 1.0 1.3 8] 1.6 1.3

13.. ...l 1.0| 10| 10| 1.3 1.3 11 28.......... 1.0 8| 2.0 .81 4.3 1.3

4. o] 1.0 1.0f 1.0| 1.3 1.6 || 29.......... 1.0 f...... 43| 1.6| 3.6 1.3

15, e 1.0 10| LO| 16 1.6 )| 80.-........ 1.0 .. ... 1.6 16| 2.5 1.3

F. 3 1.3 |...en 1.6 | ..... 2.5 [......
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NOTE.
table.
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WATAHOLE STREAM BELOW POWER HOUSE, NEAR WATAHOLE, OAHU.

LocatioN.—About 600 feet below hydroelectric power station, half a mile above
gaging station, at lower boundary of Government land, and 2} miles south of
junction of Waiahole Valley and main country road.

RECORDS AvATLABLE.—April 15 to June 30, 1915,

Gage.—Gurley water-stage recorder on left bank.

D1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—One channel at all stages, except possibly extreme floods;
straight for several hundred feet above station and with very high gradient,
resulting in a series of rapids and pools; composed of large boulders, and, prior
to tunneling operations in the valley above, clean and containing little gravel
or silt. Waste from the tunnels has partly filled the pool at the station; right
bank perpendicular; left bank has a fairly flat slope, both above and below sta-
tion; both banks covered with heavy vegetation above ordinary flood stages.
Control probably permanent before tunnel operations were begun, but is now
affected by tunnel waste.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 1.94 feet at 2.30
a. m., April 26, 1915 (discharge approximately 75,000,000 gallons per day, or 116
second-feet); minimum stage recorded during period, 1.45 feet, May and June,
1915 (discharge, 27,000,000 gallons per day, or 42 second-feet).

Diversions.—None above station.

RecuraTioN.—Discharge consists of water obtained by the Waiahole tunnels in the
upper valley.

UtmizAatioN.—Station was established to measure the water obtained in the main
Waiahole tunnel and a water-development tunnel in the upper valley. Tunnel
structures prevent direct measurements being made in the tunnels or at the
portals. Water is used first to operate a hydroelectric power plant, and is then
wasted back into the stream at a point about 600 feet above the station. The
discharge at the station includes the flow from several springs in addition to the
tunnel water. Miscellaneous measurements of the discharge of these other
sources are made at frequent intervals, and coefficients obtained which may be
applied to the total discharge at the station to determine the flow from the tunnels.

Accuracy.—Estimates based on a fairly well-defined rating curve and continuous
gage-height record; fair for ordinary stages.

Discharge measurements of Watahole Stream below power house, near Waiahole, Oahu,
during the years ending June 30, 1914 and 1915.

Discharge.
it Made b, hGia et
Date. e by— 9

(feet). | Second- | Million

feet gallons

. per day.
1914—Apr. 2 | Howard Kimble. 1.10 36 23
May 1.18 43 28
June 1.24 71 46
Nov. 98 57 37
23 9 58 38
1915—Jan. 96 56 36
1 96 58 37
97 61 39
Feb. al. 60 56 36
Mar., 4 |..... .- a1.58 55 36
ﬁpr. ......... P .. a1.58 60 39
ay 71..... L al.54 51 33
June 24 |..... 4 O al.47 44 28

a Water-stage recorder at new site.



ISLAND OF OAHU. 1738

Discharge, in million gallons az)er day, of Waiahole Stream below power house, near

Waiahole, Oahu, for the year ending June 30, 1915.
[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Apr. | May. | June. Date. Apr. | May.| June. Date. Apr. | May.| June.
34 30 30 27 1 21 27 27
34 30 30 27 || 22. 27 27
34 30 30 27 1| 23 27 27
34 30 30 27 || 24 30 27
34 30 30 27 |1 25 30 27
30 30 30 27 || 26 30 27
27 30 30 27 || 27 30 27
30 30 30 27 || 28 30 30
30 30 27 30 |{ 29 27 27
30 30 27 27 || 30 27 27

31 27 j...o..

NorTEe.—Discharge determined from a well-defined rating curve.

Monthly discharge of Waiahole Stream below power house, near Waiakole, Oahu, during

year ending June 30, 1915.

Discharge. Total run-off.
Month. Million gallons per day. Sefond- | Million | Acre-
Maximum. | Minimum. | Mean. | (mean). | Zollons. feet.
April15-30. ... ... ..o, 47 34 36.6 56.6 585 1,800
BY oo 34 27 2.8 46.1 923 2840
June. ... 30 27 28.2 43.6 846

2,600

WAIAHOLE STREAM NEAR WAIAHOLE, OAHU.

Location.—About 100 feet south of house of Peleioholani, at lower boundary of

Government land, a mile above junction of Waianu and Waiahole streams, and
2 miles south of junction of Waiahole Valley and main country roads.

REecorDs AvarLABLE.—September 25, 1911, to June 30, 1915.
Gage.—Vertical staff on right bank, about 100 feet south of house of Peleioholani;

read twice daily.

DiscaaArRGE MEASUREMENTS.—Made by wading.
CHANNEL AND cONTROL.—One channel at all stages, except possibly extreme floods;

straight for several hundred feet above and below gage; composed of loose boul-
ders and gravel. Right bank nearly vertical and covered with vegetation.
Left bank very flat slope and covered with heavy vegetation; cross section the
same for several hundred feet above and below station. Control is made up
of large loose boulders; shifting. An attempt April 4, 1914, made to establish
a permanent control with large boulders, resulted in raising the water surface
about 0.3 foot or from a gage reading of 1. 40 to 1.70 feet. The flood of May 7,
1915, again shifted this control.

EXTREMES OF DISCHARGE.—Maximum stage recorded 1911-1915: 5.00 feet at 6 a. m.

August 5, 1914 (discharge, 210 million gallons per day, or 325 second-feet); mini-
my.m stage recorded during biennial period, 0.98 foot July 9-16 and 22-24, 1913
(discharge, 14 million gallons per day, or 21 second-feet); minimum stage recorded
1911-1915, 0.91 foot December 30 and 31, 1912, and January 1-15, 1913 (discharge,
12 million gallons per day, or 18 second-feet).

Diversions.—None above station.
REeeULATION.—Prior to August 1, 1913, the discharge was very steady, the greater

part being supplied by a number of large springs about a mile above the station.
In August, 1913, additional water was developed in the bore of the Waiahole
Tunnel in the upper valley and was spilled into stream above the station. As
the bore progressed the quantity of tunnel water which was added to the stream
fluctuated considerably and increased the previous low-water discharge propor-
tionately at the station below.

1 Described in Water-Supply Papers 318 (p. 179), 336 (p. 117) and 373 (p. 97) as ‘“Waiahole Stream at
Manianiaula, near Waikane, Oahu.
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UriuizaTioN.—A small part of the original flow of the stream is used to irrigate taro
and rice lands in the lower valley. The Waiahole Tunnel, which is the prin-
cipal feature of a large irrigation project to deliver the discharge of windward
Oahu streams to the sugar-cane lands near Pearl Harbor, on the opposite side
of the Koolau Mountain range, will, when completed, divert the greater part
of the low-water discharge of the stream.

Accuracy.—Records fair. Sufficient discharge measurements were made to deter-
mine the shift in control and give fairly well defined curves.

Discharge measurements of Watahole Stream near Waiahole, Oahu, during the years ending
June 30, 1914 and 1915.

Discharge.
Date. Made b hG?glrt

ate. e by— eig’ T
(feet). | Second- ?aﬁlllﬁ
feet. per day.
1913—Aug. 8 1.26 38 25
15 1.29 37 24
Sept. 12 1.39 43 28
Oct. 1 1.30 40 26
Dec. 1.30 40 26
1914—TJan. 30 1.27 34 22
lA{pr. 3 1.70 44 28
ay 7 1.85 50 32
Oct. 16 2.09 70 45
1915—Jan. 22 1.98 65 42
May 7 1.98 57 37

Discharge, in million gallons per day, of Waiahole Stream near Waiahole, Oahu, for the
years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-fest multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.
14 17 30 28 24 24 25 25 23 29 32 36
15 21 32 28 24 24 25 25 23 29 32 34
14 22 32 28 24 25 25 25 23 29 36 34
14 23 30 28 24 24 25 25 23 30 34 34
14 23 30 28 24 24 25 25 27 32 34 34
14 23 30 28 24 24 25 25 29 36 34 34
14 24 30 28 24 24 25 25 29 32 36 34
14 24 30 27 25 25 25 29 30 40 34
14 24 30 26 24 25 25 25 29 30 36 36
14 24 29 26 24 25 25 23 27 30 36 36
14 25 28 25 1 24 25 23 23 23 30 34 36
14 25 28 25 24 25 23 23 23 30 34 36
14 25 28 25 24 25 23 23 23 30 34 36
14 25 28 25 24 25 23 23 23 30 34 36
14 25 28 25 24 25 23 23 23 30 34 36
14 26 29 25 24 25 23 23 27 30 34 34
14 59 29 25 24 25 25 23 27 30 34 34
14 26 29 25 25 25 23 23 23 30 36 34
14 28 32 25 25 25 23 23 23 30 36 34
14 28 30 25 25 25 23 23 23 30 34 34
14 28 30 25 25 25 23 23 23 30 34 34
14 28 30 25 25 25 23 23 29 30 34 34
14 29 30 25 24 25 25 23 50 30 34 34
14 30 29 25 24 25 25 23 29 30 34 36
14 30 29 25 24 25 23 23 50 30 34 36
14 30 29 25 24 25 23 23 37 30 34 36
14 30 29 24 24 25 23 23 29 30 34 36
14 30 29 24 24 25 25 23 29 30 34 36
14 30 29 24 24 25 25 23 29 32 24 38
14 30 29 24 24 25 N P, 29 32 34 40
14 30 .. ... b ) PO 25 25 1. 2 h....... 34l......
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.

Discharge, in million gallons per day, of Waiahole Stream near Waiahole,’ Oaku, for the
years ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.
40 38 32 44 44 42 38 38 40 35
38 38 32 44 44 42 38 38 42 35
38 40 32 44 44 42 38 38 40 35
38 40 32 44 44 42 38 38 40 35
38 168 32 44 44 42 38 38 40 33
38 32 32 44 82 42 38 38 40 33
38 32 32 44 46 42 38 38 40 33
38 32 32 44 44 42 38 38 39 33
38 32 32 44 44 42 38 38 39 33
38 32 32 44 44 42 38 38 39 31
38 38 32 44 44 42 38 38 39 31
38 32 32 44 42 42 38 52 39 31
38 32 32 44 42 42, 38 42 37 31
38 32 32 44 44 42 38 40 | o 37 31
38 32 32 44 42 42 38 40 37 31
38 32 32 44 42 42 38 44 37 31
40 38 32 44 42 42 38 44 37 31
38 32 32 44 42 49 38 42 37 31
38 32 32 44 42 42 38 42 36 31
38 32 32 44 42 42 38 40 36 31
38 32 54 44 42 42 38 40 36 30
38 32 87 44 42 42 38 40 36 30
40 32 165 44 42 42 38 40 36 30
40 32 42 44 42 42 38 40 36 30
40 32 87 44 42 42 38 40 36 30
40 32 44 44 42 42 38 52 36 30
40 32 40 44 42 42 38 44 36 30
40 32 38 44 42 42 38 40 36 30
40 32 44 44 42 42 38 40 36 30
40 36 49 44 42 42 . . 38 40 35 30
40 34 ... [ 30 PR 42 38 |..a.. 38 |oeenln 35 | ceannn

Nore.—Discharge determined from fairly well defined rating curves apPlicable July 1, 1913, to Apr. 3,
1914, and Apr. 4, 1914, to May 7, 1915.  Indirect method for shifting channels used May 8 to June 30, 1915;
dq{)mtg this period flow was very steady, being practically the outflow of the Waiahole tunnel and Waihee
tributary.

Monthly discharge of Waiahole Stream near Waiahole, Ochu, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. Sef((;,%?,d- Million Acte-
Maximum. | Minimum. | Mean. | (mean), | 8allons. feet.
15 14 14.0 21.7 435 1,330
GUSE . . <. 59 17 27,2 2.1 812 2,500
September. ... ... 32 28 20.5 45.6 885 2,720
October..... . ...l 28 24 25.6 39.6 795 2,440
November. ... ................... 25 24 24.2 37.4 726 2,230
December. . .. 25 24 24.8 38.4 769 2,360
Jannary.. 25 23 24.1 37.3 747 2,290
February 25 23 23.6 36.5 662 2,030
March... 50 23 27.8 43.0 863 2, 640
April. ...l 36 2 30, 4 46.7 911 2,780
F: % 40 32 34.5 53.4 1,070 3,280
TUDO - - eamanemeneeeniaananannns 40 34 35.2 54.5 1,080 3,240
The year........coooeaio 59 14 26,7 41.3 9,760 29,900
1914-15.
July .o 40 38 38.7 59.9 1, 200 3,680
AUZUSE .« -~ oot 168 32 37.9 58.6 1,170 3,610
September. ... .................. 165 32 43.0 66. 5 1,290 3,960
October. . ... . el 44 44 4.0 68.1 1,360 4,190
.............. - 82 42 4411 68.2 1,320 4,060
.............. 49 42 42.2 65.3 1.310 4,010
40 38 38.3 59.3 1,190 3,640
40 38 38.7 59.9 1,080 3,330
38 38 38.0 58.8 1,180 3,620
52 38 40.7 63.0 1,220 3,750
42 35 31.6 58.2 1,160 3,580
35 30 3L5 48.7 946 2,900
168 30 39.6 61.3 14,400 44,300

60398°—wsp 430—17—-12
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KAHANA STREAM NEAR KAHANA, OAHU.

LocaTion.—Half a mile above confluence with East Branch of Kahana Stream, -
1} miles above mouth of stream and south of Kahana.

RECORDS AVAILABLE.—June 19, 1914, to June 30, 1915.

GAGE.—Stevens water-stage recorder on right bank.

D1scEARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above and
150 feet below gage; stream bed of gravel and boulders; right bank steep and
high; left bank has gentle slope. Control composed of large and small boulders;
shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 6,79 feet at 6 a. m. September
283, 1914 (discharge, approximately 1,150 million gallons per day, or 1,780 second-
feet). Minimum stage recorded, 0.90 foot February, March, and April, 1915
(discherge, 19 million gallons per day, or 29 second -feet).

Diversions.—None above station.

Recuration.—None.

UmiLizarion.—Irrigation of sugar cane, taro, and rice.

Accuracy.—Estimates June 19, 1914, to April 26, 1915, based ona well-defined rating
curve; good, except for short periods when recorder did not work and discharge
wasinterpolated. Estimates April 27 to June 30, 1915, based on a poorly defined
rating curve but are fair, since flow was steady and no floods occurred to change
discharge relation.

Discharge measurements of Kahana Siream near Kahana, Oahu, during the years ending
June 30, 1914 and 1915.

Discharge. t
Date Made b ey
ate. o by— g "
v (feot). | Second- | Million
foet, | B2

per day.

1914—~Mar. 23 | H. Au R AUSHD .« ooeneeeeeeeeo e eeeeeeeeeeaaa 1.00 21 14
Apr. 30 | Howard Kimble 1 166 85 55
8 do. 1.75 101 65

1.00 35 23

190 30 20

129 57 37

2.65 238 154

294 365 236

1.08 37 24

Discharge, in million gallons per day, of Kehana Stream mear Kohana, Ochu, for the
years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. June. Date. June. Date. June.
1914 1914 1914,
.............................. B b2 42
2 (R e 22 i 48
. ORI SO, It SN RIS - T 42
M Y L R R R 42
2R (. B R 45 S 48
T R PR 2B iieiii i 40
S R R PR 7 R 34
- AR PR, Y . P S

e 19, e 34| 20.. ...l 34
B (R P . 701 80, 40
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Discharge, in million gallons per day, of Kohana Stream near Kohana, Qchu, for the
years ending June 80, 1914 and 1915—Continued.

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

1914-15.
54 42 30 23 23 23 19 62 27
54 67 34 23 19 23 21 56 27
45 37 54 23 19 34 21 56 25
45 32 60 25 19 37 21 47 23
42 32 45 25 21 27 21 39 23
42 64 48 25 19 30 21 36 23
42 42 37 23 21 30 21 34 23

42| 37| 32| 2 36| 21
42| 34| 30| 2B 32| a
42| 31| 30| 82 32| 21
| 4| 27| 2 324 23
40| 34| 37| 23 2t 2
aw| 32| 27| 9| =
0| 32| 27| @ 44 2
0] 30| 21 2 a2 2
371 30| 48| 23 34 34
0| 30| 32| 2 32| 32
37| 30| 30! 93| e7] 23[...... 32 |ceeeenn
34| 30] 7| 23| 37| 95|llllL 3 |..2000

34 37 25 23 25 19 66 27 |..nnn P
32 37 25 23 )....... 19 137 27 |eeennnn
30 32 25 23 |....... 19 130 25 |.enanln
30 [....... 23 23 o 19 |....n.. 251..... .

_ Nore.—Discharge determined from ratinf curves applicable as follows: June 19, 1914, to Apr. 26, 1915,
well-defined below 200 million gallons per day (309 second-feet); Apr. 27 to June 30, 1915, poorly defined.
High-water extensions of curves not based on discharge measurements. Discharge estimated June 24-27,
July 6-18, 1914, Jan. 31 to Feb. 3, and Apr. 5-11, 1915. Discharge interpolated Nov. 18-20, 1914, Jan. 22-29,
Mar. 7, 8, 25-27, and Apr. 3,1915, Norecords obtained for days for which discharge is not given.

Monthly discharge of Kahana Stream mear Kahana, Oahu, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
Month. Million gallons per day.
Sef%%réd- élg}]mon %crg—
. ons. oot.
Maximum. | Minimum, | Mean. | (mean).

70 34 42.3 65.4 508 1,560
82 34 43.5 67.3 1,350 4,140
34 42.1 65.1 463 1,420
274 37 84.0 130 2,520 7,730
74 30 40. 4 62.5 1,250 3,840
67 30 37.2 57.6 1,120 3,420
60 23 32.2 49.8 3,060
32 21 23.5 36.4 730 2,240
67 19 25.1 38.8 704 2,160
37 19 23.9 37.0 502 1,540
154 19 50.0 77.4 1,000 3,070
62 25 35.4 54.8 1,100 3,370
34 21 23.8 36.8 476 1,460
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EAST BRANCH OF KAHANA STREAM NEAR KAHANA, OAHU.

LocatioNn.—Just above headquarters of Kahana Agricultural Co.; 500 feet above con-
fluence with main Kahana Stream, and 1 mile south of Kahana.

RECORDS avatLABLE.—April 30, 1914, to June 30, 1915.

Gace.—Vertical staff on left bank; read twice daily.

DiscHARGE MEASUREMENTs.—Made by wading or from cable.

CHANNEL AND CONTROL.—Two channels at high stages; straight for 50 feet above and
below gage; left bank steep and high; right bank low and overflows at high stages.
Control is a riffle of small boulders; not well defined; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.86 feet at 5.15 p. m., Septem-
ber 14, 1914 (discharge, approximately 100 million gallons per day, or 155 second-
feet); minimum stage recorded, 1.14 feet June, 1915 (discharge, 0.8 million gallons
per day, or 1.2 second-feet).

DiversioNs.—None above station.

REecuraTION.—None,

Urit¥zation . —Irrigation of taro.

Accuracy.—Estimates rated as follows: April 30 to September 23, 1914, poor on ac-
count of lack of discharge measurements; September 24 to December 4, 1914, fair
for low and medium stages; December 5, 1914, to June 30, 1915, based on a well-
defined rating curve and good for low and medium stages. Estimates above 14
million gallons per day approximate.

Discharge measurements of East Branch of Kahana Stream near Kahana, Oahu, during the
years ending June 30, 1914 and 1915.

Discharge.
M: ' hGaglft
Date. ade by— eig) .

v (feet). | Second- Mﬂhon

feet. gatlons.

per day.

1914—Apr. 30 1.52 33 21

Sept. 29 |.....do. 1.62 16 10
Nov. 20 1.38 4.5 2.9
Dee. 21 1.32 6.9 4.5
1915—Jan. 7 1.22 2.6 1.7
Feb. 3 1.22 2.2 1.4
3 1.22 2.2 1.4

Apr. 29 1,59 20 13
June 7 1.17 2.0 1.3

Discharge, in million gallons per day, of East Branch of Kahana Stream near Kahana,
Oahu, for the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Apr. | May. | June. Date. Apr. |May. | June. Date. Apr. | May. | June.

ShPpe BRPOR

NNaa anboo
SRR D ONTRS
cuNNe onitwo

—
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Discharge, in million gallons per day, of East Branch of Kahana Stream near Kahana,
Oahu, for the years ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.
4.7 6.0 7.5 9.2 3.4 2.4 2.8 2.8 4.0 1.6 | 10 1.6
4.7 4.7| 14 4.7 9.2 24| 2.8 1.6 2.8 1.6 84 1.6
4.7 9.0 10 6.0 4.7 3.4 2.8 1.6 4.0 1.6 8.4 1.6
4.7 1.5 75| 47| 3.4 34 2.8 1.6 40| 16| 84 1.6
4.7 7.5 7.5 3.4 3.4 14 2.8 1.6 4.0 1.6 6.8 1.6
4.7 6.0 | 12 6.0 | 22 10 2.8 1.6 4.0 1.6 6.8 1.6
4.7 4.7 12 4.7 6.0 8.4 2.8 1.6 4.0 1.6 6.8 1.6
4.7 4.7 7.5 4.7 18 8.4 2.8 1.6 2.8 1.6 6.8 1.6
4.7 3.4 6.0 4.7 4.7 6.8 2.8 1.6 2.8 1.6 6.8 1.6
4.7 4.7 6.0 7.6 4.7 5.4 2.8 1.6 2.8 4.0 6.8 1.6
. 4.7 12 6.0 4.7 4.7 5.4 2.8 1.6 1.6 5.4 5.4 1.6
47| 75| 60| 3.4| 34| 54| 84, 28| 16| 14 54 .8
4.7 6.0 4.7 3.4 3.4 5.4 4.0 2.8 1.6 8.4 5.4 .8
3.4 4.7 67 24| 24 5.4 2.8 2.8 2.8 5.4 5.4 .8
4.7 47! 26 3.4 11 40| 28| 28| 28| 54| 4.0 .8
9.0 4.7 12 3.4 7.6 4.0 2.8 2.8 2.8 5.4 4.0 .8
7.5 9.0 10 3.4 4.7 4.0 2.8 2.8 2.8 31 4.0 .8
9.0 7.5 9.0 3.4 3.4 2.8 2.8 1.6 28| 21 4.0 .8
7.5 7.5 7.5 3.4 3.4 8.4 2.8 1.6 2.8 17 4.0 2.8
6.0 6.0 9.0 3.4 3.1 5.4 2.8 2.8 1.6 | 10 4.0 2.8
60| 75| 46 24 3.4 54| 28| 10 1.6 84| 4.0 2.8
6.0| 75| 55 24| 34| 40| 28| 54| 16| 68| 28 1.6
7.5 9.0 61 2.4 3.4 4.0 2.8 | 10 1.6 6.8 2.8 1.6
4.7 6.0 | 18 2.4 3.4 4.0 28| 10 1.6 8.4 2.8 1.6
4.7 6.0 | 61 2.4 3.4 2.8 2.8 5.4 1.6 | 23 2.8 .8
4.7 4.7| 37 2.4 4.7 2.8 2.8 1.6 | 36 2.8 .8
4.7 4.7 22 2.4 3.4 2.8 2.8 1.6 | 43 1.6 23
7.51 10 4.7 3.4 3.4 2.8 2.8 1.6 | 36 1.6 12
9.0 12 11 2.4 3.4 2.8 2.8 1.6 | 21 1.6 5.4
9.0 18 14 2.4 3.4 2.8 2.8 . 1.6 23 1.6 2.8
7.5 12 |.....-. 2.4 |....... 2.8 2.8 L6 ]....... L6 [.......

No1E.—Discharge determined from rating curves applicable as follows: Apr. 30 to Sept. 23, 1914, poorly
defined; Sept. 24 to Dec. 4, 1914, fairly well defined below 12 million gallons per day (19 second-feet); Dec. 5,
1914, to June 30, 1915, well defined below 14 million gallons per day (22 second-feet). Extensions of rating
curve to cover high-water periods not based on discharge measurements.

Monthly discharge of East Branch of Kahana Stream near Kahana, Oaku, for the years
ending June 30, 1914 and 1915.

Discharge. Total run-oft.
Month. Million gallons per day.
Sejf’e‘ﬁd“ : gngli]llion f_.crte—
ons. ect.
Maximum. | Minimum, | Mean, | (MmeaD).

49 6.0 14.4 22.3 445 1,370
26 4.7 8.33 12.9 250 767
9.0 3.4 5.79 8.96 180 551
18 3.4 7.26 11.2 225 691
61 L7 w2 | 27 577 1,770

9.2 2.4 3.7 5.86 117 36
24 3.4 6.13 9.48 184 564
M4 2.4 5.88 9.10 182 559
8.4 2.8 3.02 4.67 94 287
10 1.6 3.33 5.15 93 286
4.0 1.6 2.45 3.79 76 233
43 1.6 11.8 18.3 354 1,090
10 1.6 4.76 7.36 148 453
23 .8 2.71 4.19 81 250
61 .8 6.33 9.79 2,310 7,100
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PUNALUU STREAM AT ELEVATION 539 FEET, NEAR PUNALUU, OAHU.

Locarion.—About a quarter of a mile below confluence of Kalena and Pio branches
of the stream, and 5 miles by road and foot trail south of Punaluu railroad station.

RECORDS AVAILABLE.—April 27 to June 30, 1915.

Gaee.—Eight-day Stevens water-stage recorder on right bank.

DiscHArGE MEASUREMENTS.—Made by wading or from cable located 150 feet above
gage.

CHANNEL AND cONTROL.—One channel at all stages; straight for several hundred feet
above and below the station; composed of boulders and gravel; right bank has
sharp slope and left bank is vertical; both branches are fairly clean up to ex-
treme flood stages; cross section is the same for several hundred feet above and
below the gage. Control composed of large boulders; apparently permanent.

ExrrEMES OF pIscHARGE.—Maximum stage recorded during period, 1.52 feet at
4 p. m., April 27, 1915 (discharge, 18 million gallons per day, or 28 second-feet);
minimum stage recorded during period, 0.75 foot, June, 1915 (discharge, 2.4
million gallons per day, or 3.7 second-feet).

Diversions.—None above station.

RecuraTiON.—None. .

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

Accuracy.—Estimates based on a fairly well defined rating curve, fair for period
May 4 to June 6, 1915. Estimates June 7-30 poor, owing to broken gage-height
record.

Discharge measurements of Punaluw Stream at elevation 539 feet, near Punaluu, Oahu,
during the year ending June 30, 1915.

[Made by H. A. R. Austin.]

Discharge.

Dat hGiagft
ate. o -
(feet). | Second- Ma‘ﬂmn
feot. | Ballons
per day.
ADT. 2o e 1.51 28 18
4 T N 77 4.6 2.9

Discharge, in million gallons per day, of Punaluu Stream at elevation 539 feet, near
Punaluu, Oahu, for the year ending June 30, 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

3

Date. Apr. | May.| June. Date. Apr. |May.| June. Date. Apr. | May.

rongrgnen

PPN PPN
W R 00 00000000 W
WL WL
WOENN PN
COTO b b i e W

WRWWWES e on

o e DWW W
PR TOTO NN
CoOUrtitt LG W

oo

NoftE.—~Discharge determined from a fairly well defined rating curve. The water-stage recorder not
operating satisfactorily Apr. 27 to May 3 and June 7-28; staff-gage readings used Apr. 27, June 8, 15, and 22,
{ ischazggi for periodsin June for which gage record was lacking estimated by comparison with record from

ower station.
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Monthly discharge of Punaluu Stream at elevation 589 feet, near Punaluu, Ocku, for the
year ending June 30, 1915.

Discharge. Total run-off.

Month." Million gallons per day.
Second-
Million Acre-

feet
ons. feet.
Maximum. | Minimum. | Mean, | (meaD). gall

. 25 .12 147 451

May 43l 8.0 3.4 5 8.
Jun 5.5 . 2.4 3.19 4.94 96 294

PUNALUU STREAM AT ELEVATION 250 FEET,]NEAR PUNALUU, QAHU.

LocarroN.—About 1} miles by wagon road and horse trail, south of Punaluu railroad
station.

RECORDS AVAILABLE.—May 14, 1914, to June 30, 1915.

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

DISCHARGE MEASUREMENTS.—By wading or from cable located 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 has gradual slope and
is covered with small trees and vegetation; left bank has sharp slope and is
covered with vegetation; cross section the same for several hundred feet above
the gage; at a point about 100 feet below the gage left bank becomes vertical
and right bank is about the same as at the gage. Control composed of large
boulders; apparently permanent. ,

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 5.85 feet at 5
a. m., September 23, 1914 (discharge, approximately 700 million gallons per day,
or 1,080 second-feet). Minimum stage recorded during period, 1.00 foot, March
28-30, 1915 (discharge, 10 million gallons per day, or 15 second-feet).

Diverstons.—None above station.

REeGULATION.—None.

Urmuization.—Part of low-water flow is diverted at low elevations for rice and taro
irrigation.

Accuracy.—Estimates good for all stages except extreme floods; discharge relation
remained constant and a good rating curve was developed. Water-stage recorder
gave good record.

Discharge measurements of Punaluu Stream at elevation 250 feet, near Punaluu, Oaku,
during the years ending June 30, 1914 and 1915.

Discharge.
D Made b: hc(tia \1
ate. e by— g
(feet). | Second- | Millon
{feet. a

per day.
1914—Mar. 17| H. A. R. Austin L10 21 14
May 14 | Howard Kimble. 1.22 30 20
Sept. 29 |--... A0uevecnnrennn 1.48 62 40
1915~Jan. 71..... A0usaneneennnn 1.18 28 18
Apr. 271 H. A. R. Austin 1.95 121 78
28 1..... U 1o T, 1.52 55 36
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Discharge, in mallion gallons per day, of Punaluu Stream at elevation 250 feet, near
Punaluu, Oahu, for the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.}

Date. May. | June. Date. May. | June. Date. May. | June.

38 19

22 25

25 19

89 25

28 31

22 22

31 22

50 19

34 16

42 19

34 (..... Ceee

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

1914-15.

22 19 25 31 25 22 19 14 14 12 42 16
16 19 28 28 34 22 19 14 14 12 38 14
16 19 2 28 22 19 14 16 12 34 14
16 25 22 25 19 38 19 14 16 12 31 14
16 31 22 25 19 38 19 14 14 12 28 14
14 22 22 25 85 38 16 14 16 12 22 14
14 19 22 22 31 28 16 14 14 12 22 14
14 19 19 22 31 25 16 14 14 12 19 14
12 16 19 28 28 25 19 14 14 14 19 14
14 19 19 25 25 25 16 14 14 12 22 14
12 42 16 22 22 25 16 12 14 14 19 14
12 25 19 22 22 22 16 14 14 31 19 14
10 22 25 22 22 22 22 14 16 25 16 14
10 19 100 22 28 22 16 12 16 16 16 14
12 19 46 22 22 22 16 12 16 16 16 14
14 19 38 22 22 22 16 12 14 46 19 14
16 19 28 22 22 16 12 14 42 19 14
19 19 25 22 22 22 16 12 14 42 22 14
19 19 28 22 1 42 16 12 14 16 14
16 16 28 22 19 31 16 14 14 28 16 14
16 19 50 19 19 25 16 22 14 22 16 14
16 22 110 19 22 22 16 16 14 19 16 14
16 25 186 22 22 22 16 14 14 19 16 14
16 19 64 19 22 22 16 25 14 16 16 14
22 19 134 19 22 2 16 16 12 22 16 16
16 19 110 19 22 19 12 74 16 22
16 19 60 19 22 19 12 84 16 38
22 19 42 19 25 19 10 42 16 22
31 22 34 19 22 19 10 84 14 19
25 31 34 19 22 19 10 79 14 19
22 28 |ooannt. 19 f.eennns 19 12 )....... 14).......

No1E.—Discharge determined from a rating curve well defined below 100 million gallons per day (155 °
second-feet). Discharge interpolated July 15-18, 1914, and June 6-14, 1915,
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Monthly discharge of Punaluu Stream at elevation 250 feet, near Punaluu, Ochu, for the
years ending June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- Mitlon | Acre-
ons. eet.
Maximum. | Minimum. | Mean. | (T€80)-
1914.
May 148l ..o, 89 1 31.5 48.7 567 1,740
June 1-5,19-30. .. .......oiiiaial. 116 16 3L35 48.7 536 1,640
1914-15.

31 10 16.5 25.5 512 1,570

42 16 21.6 33.4 669 2,050

186 16 46.6 72.1 1,400 4,290

31 19 22.3 34.5 691 2,120

55 19 24.3 37.6 729 2,240

50 19 25.5 39.5 790 2,430

22 14 16.6 25.7 514 1,580

25 12 14.4 22.3 403 1,240

16 10 13.7 21.2 426 1,300

84 12 29.4 45.5 881 2,710

42 14 20.2 31.3 625 1,920

38 14 15.8 4.4 474 1,450

186 10 22.2 34.3 8,110 { 24,900

KALUANUI STREAM NEAR HAUULA, OAHU. .

Location.—At Castle’s rest house, 5 miles from Government road and 7} miles by
road and trail south of Hauula.

RECORDS AVAILABLE.—April 28 to June 30, 1915.

Gace.—Eight-day Stevens water-stage recorder on right bank.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—One channel at all stages; straight for 25 feet above and
below gage; composed of boulders and gravel; right bank has gentle slope; left
bank steep and high. Control composed of large boulders; probably permanent,

EXTREMES OF DISCHARGE.—Maximum stage recorded, gage height of discharge meas-
urement April 12, 1915, 2.27 feet discharge, 27 million gallons per day, or 42
second-feet); minimum stage recorded, 0.85 foot June 10 to 14, 1915 (discharge,
0. 35 million gallons per day, or 0. 55 second-foot).

Drversions.—None above station.

RecULATION.—None.

UrtuizatioN.—Irrigation of sugar cane and rice.

Accuracy.—Estimates April 28, May 5, 12, 18, and 21, each based on one observation
of gage height; fair. Estimates June 1-30, based on a continuous record of stage
and well-defined rating curve; good.

Discharge measurements of Kaluanui Stream near Hauula, Oaku, during the year ending
June 30, 1915.

[Made by H. A. R. Austin.]

Diseharge. Discharge.
Date hares ' Dat natho
ate. e1g) 3113, ate.

(feet). | Second- | Million (fost). | Second- é‘g{“‘m

feet. & feet. ons.

per day. per day.
1915—Apr. 12.. ... 2.00| 37 24 || ADr.28.....oo..... 154 8.4 5.4
Do....... 2.27 42 27 June8............. .92 .65 .4

Apr. 13... 1.34 3.6 2.3
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Discharge, in million gallons per day, of Kaluanui Stream near Hauula, Oahu, for the
year ending June 30, 1915,

[To convert discharge in million gallons per day to second-feet multiply by 1.55.)

g

Date. | Apr. | May. | June. Date. | Apr. | May. | June. Date. | Apr. | May.

=

DT v—auao

Lt whad ot

Nore.—Dally discharge determined from a well-defined rating curve. Water-stage recorder did not
operate satisfactorily April 28 to May 31, staff gage readings used April 28, May 5,12, 18,and 25. Maximum
discharge for June, 5.7 million gallons per day; minimum 0.35 miﬁion gallons per day; mean, 1.42 million
gallons per day, or 2.20 second-fest; tofal ran-off, 43 million gallons, or 131 acre-feet.

KOLOA STREAM NEAR LAIE, OAHU.

LocaTioN.—About 3 miles by horse trail southwest of Laie.

RECORDS AvamasLe.—July 30, 1914, to June 30, 1915.

GaeE.—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; cross section above station about the same; about 50 feet below the
channel turns to the left and both banks have gentle slopes. Low-water control
formed by boulders just below the intake pipe, for medium and high stages an
apparently permanent riffle of large boulders about 50 feet below the gage becomes
the control.

EXTREMES oF DISCHARGE.—Maximum stage recorded during period, 5.3 feet at about
9 a. m. September 25, 1914 (discharge, 755 million gallons per day, or 1,170 second-
feet). Stream goes nearly dry at times and there is less than 0.1 million gallons
per day, or less than 0.15 second-foot, flowing past gage.

Drversions.—None above station. )

RecuraTiON.—None.

UTiLizATION .—Stream is not perennial in its lower course. A small part of the flood
discharge is diverted at low elevations for sugar-cane irrigation. Station was
established to determine whether the total discharge of the streams would justify
the construction of a large flood-watet storage project in the vicinity.

Accuracy.—Estimates for extreme low stages may be considerably in error owing to
percolation through the gravels in the natural control and also to uncertainty in
the point of zero flow, estimates for medium stages fairly reliable; estimates for
high water periods, based on extension of rating curve, are fairly good.

Discharge measurements of Koloa Stream near Laie, Qahu, during the year ending June

30, 1915.
Discharge.
D Mad h(iiaé%t Mill
ate. e by— on
v (feet). | Sec0nd- | ‘galigns
* per day.
1914—Oct. 7 | Howard Kimble 0.31 2.1 1.3
1915—Apr. 16 | H. A. R. Austin, 1.99 145 94
May 27 |..... d 1 1,2 .78
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Discharge, inmillion gallons per day, y Koloa Stream near Laie, Oaku, for the year ending
une 30, 1915. .

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. ’July. Aug. | Bept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
[ 1.3 6.5 4.7 1.6 Lo 0.3 0.2 0.6 4.4 0.8
1 11| 52| 16| 18 .5 .3 .2 .61 15 1.3

1.8 2.5 1.3| 36 .5 .2 .2 .6 9.4 Lo
2.2 2.5 1.3| 12 ] .1 .4 .6 4.4 .5
2.5, 2.2 1.8 1.6 .3 .1 .6 .6 3.0 .3
3.0 1.8 24 21 .1 .1 2.1 .9 2.5 .2
1.3 1.3 2.5 1.6 .1 .2 .9 .6 2.2 .2
2.5 1.3 1.6 1.2 .1 .4 .9 .6 1.8 .2
3.0 2.2 1.6 1.6 .1 .4 .6 4.8 1.8 .2
3.5 1.6 1.6 1.6 2.1 4 .6 5.3 16 .2
3.5 1.3 1.6 1.6 1.6 .4 .6 4.4 4.4 .2
2.5 1.3 1.6 1.6 .9 3.9 .61 2 2.2 .2
1.8 1.3 1.6 1.6 2.6 1.2 1.6 3.5 1.8 .2
3.5 13} 10 16 |eeeeene .9 1.2 1.2 1.6 .2
1.3 1.3 1.6 1L6....... .6 .6 N P .2
L6 1.3 1.6 L6 .9 6] 46 |....... .8
1.8 1.3 1.6 1.6 .9 B0 21 fe...... .6
2.2 1.3 1.6 16 |. .6 N It R PO 1.8
1.6 1.3 1.6 26 .6 .6 7.8 .eeennn 3.5
1.6 1.3 1.6 6.5 .6 .6 2.64i....... 2.5
1.3 1.6 4.4 20 .6 L6 ..., 1.3
1.3 1.6 2.14. 2.6 .6 L2 )|caeaa. 1.1
1.6 1.6 1.6 6.8 .6 L6 ... .9
1.3 1.6 1.6 8.6 .6 2.1 |eennan. 3.7
13 1.6 1.6 1.2 6] 019 oLl 3.5
1.3 1.6 1.6 .9 N B R 7.4
1.3 3.9 1.2 (. .6 .61 56 .6 31
1.3 2.2 L6, .4 .6 7.8 .9 4.4
1.3 1.8 L6 |ooiiifonnanns 601 .9 1.8
1.3 18 L8 |ieciiiifureanns .6 7.8 .8 4.8
L3 |ae..... LO feeifeenanns N3 PO |3 7 PUDPOINN

Nore.—Discharge determined from rating curves fairly well defined below 150 million gallons per day
(232 second-feet) applicable as follows: July 30, 1914, to Dec. 3, 1914; Dec. 4, 1914, to Apr. 26, 1015; Apr. 27
to June 30, 1915. Discharge estimated Dec. 31, 1914, to Jan. 6, 1915; Feb, 1-6, Feb. 25 to Mar. 3, and June
3-15, 1915, %y comparison with record Wailele Stream. Discharge for periods during which no gage records
were obtained was estimated by comparison with record Wailele Stream as follows: Aug. 12-27, 1914, 3
gﬂllion gallons per day; Jan. 14-31, 1915, 0.2 million gallons per day; May 15-26, 1915, 0.9 on gaﬁons per

ay.

Monthly discharge of Koloa Stream near Laie, Oahu, for the year ending June 30, 1915.

Discharge. Total run-off.

Month. Million gallons per day.
Second- Milin | Acre-

ons. eat.
Maximum. | Minimum. | Meen, | (TeaD)-

0.9 7.32 11.3 227 696
1.1 17.7 27.4 531 1,630
1.3 1.76 2.72 556 1
1.3 2.86 4.43 86 263
1.0 4.08 6.31 126 388
.1 .45 .70 14 43
.1 1.94 3.00 54 167
.2 .67 1.04 21
.6 10.8 18.7 325 994
.6 2.75 4.25 85 262
.2 2.50 3.87 75 230

................................ 1,600 4,900
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WAILELE STREAM NEAR LAIE, OAHU.

LocatioN.—About 3 miles by horse trail southwest of Laie, about 525 feet above sea
level. ’

RECORDS AVAILABLE.—July 30, 1914, to June 30, 1915.

GacE.—Stevens water-stage recorder on right bank.

DiscHARGE MEASUREMENTS.—Made by wading or from cable located about 20 feet
above gage.

CHANNEL AND CONTROL.—Channel is straight for about 50 feet above gage and is formed
of large semipermanent boulders and gravel; right bank is sloping and clean;
left bank is nearly vertical and clean; cross section for several hundred feet above
and below the gage is the same. Control consists of an apparently permanent
natural dam of large boulders, about 15 feet below gage.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period, 4.85 feet at 9.30
a. m. September 23, 1914 (discharge, 295 million-gallons per day, or 456 second-
feet); channel frequently dry.

DiversioNs.—None above station.

REcULATION.—None.

UriLizaTioN.—Stream is not perennial. A small part of the flood discharge is at pres-
ent diverted at low elevations for sugar-cane irrigation. Station was established
to determine whether the total flood discharge of the stream at an elevation of
about 500 feet above sea level will justify the construction of a large flood-water
storage project in the vicinity.

Accuracy.—Conditions in channel favorable for obtaining fairly reliable estimates
for low and medium stages; estimates for high-water periods, based on extension
of rating curve, are fairly good. Comparison of records from Wailele and Koloa
streams gave consistent run-off ratios for use in estimating monthly discharge for
April, May, and June, 1915, for which period a satisfactory gage-height record was
not obtained.

Discharge measurements of Wailele Stream near Lase, Oahu, during the year ending June

80, 1915.
Discharge.
naht
3
Date. Made by— (feegt). Million
Second-
foet gallons
* | per day.
1914—8ept. 26 | Howard Kimble. . FUUUR 2.22 58 37
Oct. 6 |..... do,.....o.... - 1.02 2.1 1.3
1915—Apr. 16 | H. A. R. Austin.. .. 2.14 56 36
ay 27 |..... L1 T .65 .2 .1
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Discharge, in million gallons per day, of Wailele Stream near Late, Oahu, for the year
. ending June 30, 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.)

Date. July. | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar. f Apr. | May. | June,
0.2 0.4 3.0 3.7
.2 2.5 2.4 3.2
.2 .3 1.5 .3
4.3 .2 1.1 .4
2.1 .2 .9 .9
.2 .1 1.1} 16
.2 .6 .9 1.1
.2 .2 .7 .4
.2 .1 2.4 .3
3.9 ....... .9 .3
6.9 |....... .6 .2
.1 .2 .6 .2
a1 .6 4 .2
2| 19 .4 6.8
.2 .7 .4 .4
.2 .9 .4 .2
.2 .1 .4 -2
4 .3 4 .2
.2 .3 .3 .2
.2 3.5 .3 .2
2L .l .81 17 -4 .2
22, e 1.1 4.5 .8 .2
23 .2 42 2.4 .3
1] 25 .4 .6
1| 8 .3 .3
b T IS 1 22 .2 .3
27 e .21 10 .2 4.2
b2 SR P .2 3.8 .6 7
29 e 1.0| 5.3 .3 .6
30 0.9 .7 4.5 .2 .3
3 PR .7 L P, % 2 PO,

Norte.—Discharge determined from a rating curve fairly well defined below 75 million gallons day
(116 second-feet); discharge estimated September 24 and 25, 1914, by comparison with record Koloa Stream,
as water-stage recorder was unreliable. "No record obtained for periods Jan. 15-31, Apr. 7 to May 27, an
June 9-30, 1915. Stream dry or there was practically no flow for other days for which discharge is not given,

Monthly discharge of Wailele Stream near Latie, Oahu, for the year ending June 30, 1915

Discharge. Total run-off.
Month. Million gallons per day.
o | M|t
ons. eot.
Maximum. | Minimum. | Mean. (mean).
0.83 1.28 26 79
8.14 12.6 244 749
.81 1.25 25 77
1.44 2.17 43 133
1.91 2.94 59 182
.28 .43 7 27
1.83 2.83 51 157
.23 .36
ab.4 a8. 4 162 497
al. 4 a2.2 43 133
al.2 al.9 36 110
.................... 703 2,170

¢ Estimated by hydrograph comparison with Koloa stream,
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EAST BRANCH OF KAHAWAINUI STREAM NEAR LAIE, OAHU.

LocaTioNn.—About half a mile above junction with West Branch of Kahawainui
Stream, 3 miles by horse trail southwest of Laie, at elevation about 500 feet
above sea level.

RECORDS AvaiLABLE.—July 29, 1914, to June 30, 1915.

Gaae.—Stevens water-stage recorder on left bank. Original staff gage consisted of
inclined and vertical sections inclined section reading from 0.00 to 0.46 foot and
the vertical section from 0.46 to 5.00 feet; this gage was destroyed by flood Sep-
tember 24, 1914. On October 6, 1914, a new reference point was established on
top of the intake pipe at the left bank at elevation 0.23 foot gage datum. After
this date the stage was checked by observing the head on this reference point.
No change of datum occurred during the period.

DiscEARGE MEASUREMENTS.—Made by wading or from cable 60 feet below gage.

CHANNEL AND coNTROL,—One channel at all stages; straight for several feet above
the station; composed of large bowlders and free from vegetation; right bank
clean and nearly perpendicular; left bank sloping and fairly clean; right bank
flattens out about 60 feet below the gage, otherwise the cross section is the same
for several hundred feet above and below the station. Control consists of a nat-
ural dam of large boulders which may be shifted by extreme floods.

ExTrEMES OF DIsCcHARGE.—Maximum stage recorded during period, 5.1 feet at 7
a. m. September 25, 1914 (discharge, 340 million gallons per day or 526 second-
feet); channel dry during considerable part of period.

Diversions.—None above station.

Recuration.—None.

Urmizarion.—Part of the flood discharge is diverted at present 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.—Estimates approximate. Sufficient measurements were not made to
define the high-water extension of rating curve; uncertainty in the permanency
of the control and point of zero flow subject the low-water estimates to consider-
able error.

Discharge measurements of East Branch of Kahawainui Stream near Laie, Oaku, during
the year ending June 30, 1915.

Discharge.
M hG"sl et
Date. ade by— eig .

(feet). | Second- Mim‘m

feet. | gallons.

per day.
1914—Sept. 26 0.95 15 9.5
ct. 6 .47 1.7 1.1
1915—Apr. 17 .87 9.7 6.3
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Discharge, in million gallons per day, of East Branch of Kahawainuti Stream near Laie,
Oahu, for the year ending June 30, 1915.

[To convert discharge in million gallons per day to secon&-leet multiply by 1.55.]

Day.

Sept. | Oct. | Nov.

Dec.

Jan. | Feb.

Mar. | Apr.

0. 2. 0.4
8. 1 .6
.3
. .3
. -2
13
1 1.

WRB DN HWHOW WM MR BARRD DR

N NORD~ O RN NDWAAR  0A0D0

2
4
.3
.2
-2
.3
.3
30 3.6
3 .6
3 .3
.3
.3
.3
6. .6
4. .3
25 1 .3
25 .3
12 .3
60 .3
15 . .4
5.5 2.5
2.0 . .8
3.2 .6
3.4 .4

NotE.—Discharge determined from a poorly defined rating curve. Discharge estimated Apr. 28 to May
3, June 28 and 29, 1914, by comparison with record of East Branch of Malaekahana Stream, = Stream was.
dry or there was practically no flow on days for which discharge is not given.

Monthly discharge of East Branch of Kahowainui Stream near Late, Oaku, for the year
ending June 30, 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- Mitin | Acre
ons. eot.
Maximum. | Minimum. | Mean, | (TaD).

7.16 1.1 215 659
.50 W77 16 48
1.00 1.55 30 92
1.64 2.54 51 156
.06 .09 2 6
.32 .50 9 27
.35 . .54 11 33
4.67 7.23 140 430
.99 1.53 31 9
.70 1.08 21 64
.................... 526 1,610




190 SURFACE WATER SUPPLY OF HAWAII, 1913-1915,
EAST BRANCH OF MALAEKAHANA STREAM NEAR KAHUKU, OAHU.

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.

REecorDps AvArLABLE.—July 31, 1914, to June 30, 1915.

GagE.—Stevens water-stage recorder on right bank. 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 a 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 located about 5 feet
upstream from staff gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for several hundred
feet above gage; composed of loose boulders and gravel; right bank at gage is
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
hundred feet upstream; the right bank flattens at a point about 20 feet below
gage and is similar to the left bank, which is about the same as at the gage. Orig-
inal control consisted of a concrete slab, 2 feet wide, with a small notch for low
flow, between large boulders, about 6 feet below the gage; part of this control
was destroyed by flood September 24, 1914. Point of zero flow originally about
gage height 0.8 feet.

EXTREMES oF DISCHARGE.—Maximum stage recorded during period, 5.05 feet at 5
a. m. September 25, 1914 (discharge, 378 million gallons daily, or 585 second-feet);
channel dry the greater part of the time.

Drversions.—None above station.

RecuraTion.—None.

UTiLizaTioN.—Stream not perennial. A small part of the flood discharge is at present
diverted at low elevations for sugar-cane irrigation. 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.

Accuracy.—Estimates for August and September, 1914, approximate, as sufficient
data were not obtained prior to failure of artificial control. - High-water estimates
fair and low-water estimates approximate October, 1914, to June 30, 1915; the
few measurements made are well distributed on the rating curve but the point
of zero flow was uncertain after the high water of September, 1914.

Discharge measurements of East Branch of Malackahana Stream mnear Kahuku, Oahu,
during the year ending June 30, 1915.

Discharge.
M hGa ©
Date. ade by— eight 13

¥ (feet). | Second- | Million
feet. gafions
per day.

1914—Sept. 25 2.52 129 83
Oct. 2 1.17 2.8 1.8

5 .98 .7 .

1915—Apr, 17 1.54 24 16
May 26 .63 .15 .1
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Discharge, in million gallons per day, of East Branch of Malackahana Stream mear

Kahuku, Oahu, for the year ending June 30, 1915,

[To convert discharge in million gallons per day to second-feet mulitply by 1.55.]

Date,, July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.
..................... 0 0. 1 2.6
3. 1 1.2
.4
.3
1 .3

~3
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Nore.—Discharge determined from rating curves a

licable as follows: July 31 to Sept. 24, 1914, very
poorly defined; Sept. 25, 1914, to June 30, 1915, fairly well defined. Stream was dry or there was practically
no flowdor days on which discharge is not given.

Monthly discharge of East Branch of Malackahana Stream near Kahuku, Odhu, Jor the
year ending June 30, 1915,

Discharge. Total run-off.
Month. Million gallons per day.
seﬁe‘;’%d' Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean.
Augusteeecoiiiiiiii e 7.8 0.3 0.78 1.21 24 74
September. 67 .2 6.01 9.30 180 553
October. ... 1.2 .3 .49 .76 15 47
November.. 12 .2 .83 1.28 25 76
December... 11 0 .85 1.32 26 81
January.... .2 0 .01 .02 0 1
February. . 6.5 0 .40 .62 11 34
March...... .2 0 .06 .09 2 6
April....... 28 0 2.72 4.21 82 250
aY..-- 22 0 .78 1.21 24 4
B 17 TS 14 0 .54 .84 16 50
Theperiod. ...ooevemiimiemeas)ocaaa oo e 405 1,250
60398°—wsp 430—17—-13



192 SURFACE WATER SUPPLY OF HAWAII, 1913-1915.
MIDDLE BRANCH OF MALAEKAHANA STREAM NEAR KAHUKU, OAHU.

LocaTion.—About a mile above junction with East Branch of Malaekahana Stream,
3% miles, by hotse trail, south of Kahuku, about 440 feet above sea level.

RECORDS AVAILABLE.—July 31, 1914, to June 30, 1915.

Gace.—Stevens water-stage recorder on right bank. Gage datum lowered 91.00 foot
on 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 is clean and nearly vertical; left bank slopes gradually
and above ordinary flood stages is covered with trees and vegetation; cross section
about the same for several feet above and below the gage. Control constructed
July 31, 1914, consisted of a concrete slab 2.0 feet wide, with small notch for low
flow between large boulders, about 25 feet below the staff gage. Part of this con-
trol was destroyed by flood September 24, 1914, and lowered the point of zero
flow 0.8 foot, or to gage height 0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 4.25 feet (new
gage datum) at 12,30 a, m., September 25, 1914 (discharge, 147 million gallons
per day, or 227 second-feet); channel dry the greater part of the period,

Drversions.—None above station.

RecuLaTion.—None,

UrmLizATION .—Stream is perennial. A small part of the flood discharge is at present
diverted at low elevations for irrigating sugar cane, Station was established
to determine 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 reservoir
near Kahuku.

Accuracy.—Estimates for August and September, 1914, approximate, as sufficient
data were not obtained prior to failure of artificial control; some uncertainty in
gage-height record during August, Estimates October, 1914, to June 30, 1915,
approximate, Station was visited several times when East Branch of Malaeka-
hana Stream was gaged, but on two visits only was there sufficient water to
measure. Point of zero flow was uncertain after the high water of September, 1914.

Discharge measurements of Middle Branch of Malaekahana Stream near Kahuku, Oahu,
during the year ending June 80, 1915.

[Made by Howard Kimble.]
Discharge.
Dat hG?ghet
ate. eig]

(feet). | Second- g{f}g‘;‘;

feet. per day.

B T o1 TP 2.41 69 44
Oct. 2. ... 3.0 2.0
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Discharge, in million gallons per day, of Middle Branch of Malackahana Stream near
Kahuhu, Oahu, for the year ending June 30, 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. [April.| May. | June.

Nt

T OO R NNN NNNNON NN IOUH
RO OD

P oo

WD

—— . ..
WHRWOOO NNNWOGT OWNNEN NDNWWW WWokw o=

Nore.—Discharge determined from poorly defined rating curves apphcable J uly 31 to Sept. 24, 1914,
and Sept. 25, 1914, to June 30, 1915. Intake ﬁ)e was clo, ged Aug. 3,4 26-29, 1914; dlscharge
estimated bv comparison with record of Eastp ch of alaekahana Stream étream ﬂowed only part
of day Nov. 6, Dec. 19, 1914, Jan. 13, Feb. 21, 24, Apr. 12, 14, 16, 24, June 27 and 29, 1915. Stream was
dry or there was practxcally no flow on days for which dlscharge is not given.

Monthly discharge of Middle Branch of Malackahana Stream near Kahuku, Oahu, for the
year ending June 30, 1915.

Discharge. - Total run-off.
Month. Million gallons per day.
Second- Million | Acro-
N gallons. eet.
Maximum. | Minimum. | Mean. | (T€a81)-

0.1 0.43 0.67 13 41

.2 3.00 4.64 90 276
0 .88 1.36 27 84
0 .12 .19 4 11
0 .02 .03 1 2
0 .01 .02 0 1
0 .03 .05 1 3
0 0 0 0 0
0 1.82 2.82 55 168
0 04 .06 1 4
0 17 .26 5 16

—
<o
~




194 SURFACE WATER SUPPLY OF HAWATI, 1913-1915,

RIGHT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA,
OAHU.

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

REcCORDS avaILABLE.—May 29, 1913, to June 30, 1915.

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

DiscrARGE 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, both banks steep, flow well distributed and confined. Natural
control of large boulders has been improved somewhat for low-water stages.

EXTREMES oF DISCHARGE.—Maximum stage recorded during period 6.9 feet at 10
p. m. Nov. 8, 1914 (discharge estimated by extension of rating curve at 560 mil-
lion gallons per day, or 866 second-feet); minimum daily discharge, Mar. 1914,
0.2 million gallons per day, or 0.3 second-foot.

Drversions.—None above station.

REeeuraTioN.—None.

UriLization.—Wahiawa Water Co.’s ditch diverts entire low-water flow of both right
and left branches of North Fork at their confluence below gaging station on each
branch for domestic water supply and irrigation in vicinity of Wahiawa. Dis-
charge from North Fork is impounded in Wahiawa reservoir for sugar-cane
irrigation on Waialua plantation.

Accuracy.—Monthly estimates for low and medium stages good for July to November,
1913, January, April, August, November, 1914, February to June, 1915, and
fairly good for other periods when discharge was estimated. The improved
natural control developed a fairly stable and sensitive discharge relation between
excessive floods, but the water-stage recorder failed to operate satisfactorily at
times.

Discharge measurements of right branch of North Fork of Kaukonahua Stream near
Wahiawa, Ochu, during the years ending June 80, 1914 and 1915.

Discharge.
D Made b, hGaghet
ate. ade by— eig] .
(feet). | Second- Million
Teet, gallons
. per day.
1913—July 1,57 2.9 1.9
Aug. 1.55 2.8 1.8
Sept. 3.18 93 60
Oct. 1.30 .55 .35
1.35 1.0 .65
Nov. 3.44 120 78
2.49 35 23
3.88 190 123
1914—Feb. 1.51 2.8 1.8
Mar. 1.25 .45 .3
1.25 .5 .35
1.33 .8 5
Apr. 1.34 1.0 .65
1.34 1.0 .65
June 2. 40 29 19
Aug. 1.94 12 7.8
Nov. 2.27 28 18
1915—Jan. 1.43 1.5 1.0
1.31 .5 .3
May 1.87 11 6.9
June 1.52 2.7 1.7
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196 SURFACE WATER SUPPLY OF HAWAII, 19131915,

Monthly discharge of right branch of North Fork of Kaukonahua Stream near Wakiawa,
Oahu, for the years ending June 80, 1914 and 1915. -

Discharge. Total run-off.
Month. Million gallons per day.
Second- | wiion | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. -
1913-14.
56 1.1 5,31 8.22 165 505
43 .8 2.84 4.39 270
4.0 .45 1.17 1.81 35 108
18 .4 1,67 2.58 52 159
91 W7 20.9 32.3 627 1,920
36 1.2 6.76 10.5 210 643
21 1.2 2.75 4.25 85 262
8.4 .4 1.34 2.07 38 105
6.4 .2 .68 1.05 21 65
27 .4 5.34 8.26 160 492
40 .95 8.18 12.7 254 778
36 3.4 8.42 13.0 253 775
91 .2 5.44 8.42 1,990 6,080
1914-15.
August 10-31. .. 37 5.2 16.6 25.7 366 1,120
November 2-16 25 4.4 10.9 16.9 164 502
R 4.4 .4 .87 1.35 27 83
37 .4 4.08 6.31 114 351
32 .65 3.90 6.03 121 371
125 .65 14.4 22.3 432 138
21 2.0 6.24 9. 65 193 594
23 .9 4.08 6.31 122 376

LEFT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA,
OAHU.

LocaTioNn.—100 feet above the intake of the Wahiawa Water Co.’s tunnel, which -
is at the confluence of the right and left branches, or the two main branches of
the North Fork, about 8 miles east by north of Wahiawa.

RECORDS AVAILABLE.—May 25, 1913, to June 30, 1915.

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

Di1scHARGE MEASUREMENTS.—Made by wading or from cable at gage.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.95
feet at 5 p. m. November 8, 1914 (discharge, approximately 750 million gallons
per day, or 1,160 second-feet); minimum stage, 0.85 foot February 9 and 19, 1915
(discharge, 0.25 million gallons per day, or 0.37 second-foot).

Diversions.—None above station.

ReauLaTION.—None.

UttuizaTioN.—The entire low flow of the North Fork is diverted immediately below
the confluence of the right and left branches and is impounded in Wahiawa
reservoir for sugar-cane irrigation on Waialua Agricultural Co.’s plantation.

Accuracy.—Records good for all stages. Rating curve is especially well defined for
period July 1, 1913, to July 28, 1914. Water-stage recorder failed to operate at
times, but the gage record obtained is reliable.
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ISLAND OF OAHU.
, 1914 and 1915.

Oahu, during the years ending June 30

Discharge measurements of left branch of North Fork of Kaukonahua Stream near Wahiawe,
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198 SURFACE WATER SUPPLY OF HAWAII, 19131915,

Discharge, in million gallons per day, of left branch of North Fork of Kaukonahua Stream
near Wahiawa, Ochu, for the years ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.
10| 0.4 2.5 | 0.4 18 2.5
1.0 4 2.5 .4 14 2.5
1.0 .4 128 .6 14 3.2
1.0 312t 1.0 10 2.5
1.0 .3 7.0 .6 8.0 2.5
1.0 .3 6.0 |10 7.0 2.0
1.5 L5 4.0 2.5 6.0 1.5
L5 .3 110 L0 6.0 L5
1.5 251 4.0 1.0 6.0 2.0
6.0 .6 4.0 .6 14 15
3.2 .4 3.2 4.0 9.0 1.5
25112 2.5 |13 5.0 8.0
2.5 3.2 2.5 6.0 5.0 8.0
2.5; LO 2.5 2.0 4.0 6.0
L5 .4 2.5 | 9.0 3.2 3.2
L5| LO 2.5 | 45 8.0 14
1.0 .4 2.5 |13 13 38
1.0 .3 2.0 |13 12 31
.6 .25 2.0 8.0 7.0 28
.6 | 14 2.0 | 6.0 6.0 12
673 L5 4.0 5.0 9.0
.6 |18 3.2 3.2 9.0 7.0
.4 14 2.0 5.0 5.0 9.0
.6 |18 L5 8.0 3.2 6.0
.6 12 L0 3.2 16
.4| 5.0 1.0 J158 3.2 8.0
.4 .6 |38 3.2 6.0
.4 .6 | 45 7.0 5.0
.4 4 |4 5.0 4.0
.4 4|23 3.2 21
.4 P T PR 3.21.......

Nore.—Discharge determined from rating curves applicable as follows: July 1, 1913, to July 28, 1914,
well defined; July 29, 1914, to June 30, 1915, fairly well defined. Discharge estimated Nov. 3-25, 1913,
Apr. 22 to May 8, 19f4, Jan. 1-6, and June 28 and 29, 1915, by comparison with records of other stations
in Kaukonahua drainage.

Monthly discharge 8}‘ left branch of North Fork of Kaukonahua Stream near Wahiawa,
ahu, for the years ending June 30, 1914 and 1915.

Discharge. ’ Total run-off,
Month. Million gallons per day. sefce(;ttld_ Million Acte
Maximum. | Minimum. | Mean. | (mean). | 83lions. feet.
1913-14.
2.2 7.45 1.5 231 709
1.8 3.63 5.62 113 345
.8 2.29 3.54 69 211
.7 3.03 4.69 94
.6 8.34 12.9 250 768
2.2 L7 18.1 364 111
1.4 4.15 6.42 128 395
.45 1.66 2,57 47 143
.3 .89 1.38 28
.45 10.8 16.7 323
4.2 16.3 25.2 507 1,550
5.2 14. 4 22.3 432 1,330
.3 7.08| 110 2,500 6,930
6.1 2.7 35.1 705 2,160
8.0 2.2 35.9 720 2,270
............ a5l.1 a79.1 1,530 4,700
3.2 11. 4 17.6 329 1,010
9.0 17.3 26. 8 104 319
.4 1.25 1.93 39 118
.25 6.60 10.2 1857 567
R .4 4.06 6. 28 126 386
PN o2 | O 158 .4 17.5 27.1 525 1,610
ng.......... ................ . 18 3.2 7.27 i1.2 225 2
B L T 38 1.5 8.75 13.5 262

o Partly estimated.
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SOUTH FORK OF KAUKONAHUA STREAM ABOVE UNITED STATES ARMY RESER-
VOIR, NEAR WAHIAWA OAHU.

LocarioNn.—About one-eighth mile above United States Army ditch intake, 5 miles
by trail above United States Army reservoir, and 10 miles east of Wahiawa by
road to reservoir and trail along ditch.

RECORDS AVAILABLE.—June 18, 1913, to June 30, 1915.

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

DiscEARGE MEASUREMENTS.—Made by-wading or from cable at gage.

CEHANNEL AND coNTROL.—Channel in vicinity of gage is straight and has been cleared
of boulders; both banks steep; flow is confined past the gages. Natural control
at head of long riffle has been improved for low-water stages by the construction
of a low rock-fill dam.

EXTREMES OF DISCEARGE.—Maximum stage recorded during period, 7.05 feet 11 p. m.
November 20, 1913; discharge estimated by extension of rating curve, 900 mil-
lion gallons per day, or 1,390 second-feet. Minimum daily discharge: March,
1915, 0.15 million gallons per day (0.25 second-foot).

Diversions.—None above gage.

REeGULATION.—None.

UriLrzation.—Low-water flow past this station is diverted one-eighth mile down-
stream into United States Army ditch and impounded into United States Army
storage reservoir of 21 million gallons capacity (64 acre-feet), 5 miles downstream,
and carried thence by pipe line for water supply of cantonment at Castner. Rec-
ords show amount of water available for additional water supply for Castner.
Discharge from South Fork is impounded in Wahiawa Rese_wir for sugar-cane
irrigation on Waialua Plantation.

Accuracy.—Estimates for low and medium stages good prior to high-water of Novem-
ber 20, 1913, and excellent thereafter. The improved natural control maintained
a stable and sensitive discharge relation after the high water of November 20, 1913.

Discharge measurements of South Fork of Kaukonahua Stream above United States Army
reservoir, near Wahtowa, Oahu, during the years ending June 30, 1914 and 1915.

Discharge.
Date. Made b hG?gl‘lat
ate. o by— oig] i,
(feet). | Second- gﬁg’s’
. feet.
per day.
1913—July 1.63 5.4 3.5
Sept. 1.47 1.4 .9
1.46 1.1 7
Oct. 1.55 3.1 2.0
Nov. 2.21 39 25
2.00 30 19
Dec. 1.58 6.7 4.3
1914—Jan. 2.64 97 63
Mar. 1.25 .3 .2
Apr. 1.23 .6 .4
1.23 5 .3
June 29 ). 1.73 13 8.4
Aug. .. 2.16 52 34
Sept. 2 |.. 2.96 145 94
Nov. 6 2.10 40 26
1915—Feb. 11 1.32 1.3 .85
June 3 1.27 .6 4

1 Called South Fork of Kaukonahua Stream near Wahiawa, Oahu, in Water-Supply Paper 373, p. 102.
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Discharge, in million gallons per day, of South Fork of Kaukonahua Stream above United
States Army reservoir, near Wahiawa, Oahu, for the years ending June 30, 1914 and

1915.
. {To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Bept. | Oct. | Nov. | Dec. | Jan. { Feb. | Mar. | Apr. | May. | June.
1913-14. .
17 0.7 1.3 0.8 0.4 41 2.2 3.0 0.5 |....... 4.0 20
28 .6 1.3 .5 .45 | 37 1.5 | 3.0 35 ....... 15 9.2
18 451 1.3 .5 6.2 33 2.2 4.0 35 ..., 13 5.0
7.1 45| 1.3 451 1.4 29 1.5 3.0 235 ... 6.2 4.0
9.7 45| 1.3 .45 7| 25 1.5 | 3.0 5. 3 4.0 3.0
[ T 7.1 5 1.3 .6 .65 | 21 1.5 3.0 B35 ..., 3.0 5.0
SR 5.0 .8 1.3 1.4 .7 19 3.0 | 2.2 35 [....... 60 5.0
8 5.2 .8 1.3 |12 8.4 17 45 2.2 11 3 P, 22 6.2
[ S 3.7 .6 1.3 4.1 | 57 14 9.2 3.0 35 0. 9.2 20
0.l 3.3| 12 1.4 1.3 |24 13 4.0 9.2 35 ....... 6.2 6.2
1.4 1.6 .9 {18 11 2.2 3.0 38 |, 5.0 4.0
23 1.9 7 143 10 2.2 .75 35 ... 4.0 5.0
5.0 1.3 1.3 123 8.4 2.2 .5 35 ... 3.0 18
1.9 1.2 2.3 8.4 7.1} 7.5 .5 ] 0.35 4.0 6.2
2.1 1.7 1.0 5.7 6.1} 3.0 .5 75 .35 6.2 5.0
2.4 1.3 .8 5.0 50( 2.2 .5 .35 .35 5.0 9.2
2.4 3.1 .7 4.5 4.3 2.2 .5 9.2 . 7.5 9.2
2.6 |10 .8 4.8 3.8 2.2 .5 75 2.2 | 3 13
2.8 2.9 W7 9.0 3.4| 4.0 5 35| 7.5 9.2 25
2.9 2.1 45172 3.2 |15 5 2 |2 22 64
1.4 1.6 .45 | 28 3.2 5.0 .35 .2 6.2 15 15
1.9 4.8 .45 6.3 2.8 4.0 .35 .2 |20 7.5] 31
7.8 2.4 .45 | 26 2.6| 7.5 .35 .2 |38 11 13
1.4 1.2 a7 2.6 | 6.2 .35 2 |45 7.5 11
1.2 1.4 3.1 {19 2.5 4.0 .35 2 |11 5.0 31
1.3 .8 .7 |59 2.3| 4.0 35| 1.5 |15 5.0 20
1.4 .65 .5 |55 2.1| 4.0 .35 .5 7.5 11 11
.9 .6 5|52 2.0| 4.0 5 .35 6.2 18 11
1.7 .6 .8 |48 1.9| 4.0 9.2 6.2 7.5 9.2
1.4 .65 .45 | 44 1.7 4.0 3.0 6.2 5.0, 13
L3 J....... 45| ... 1.6 | 4.0 1.0 [....... 5.0 .......
15 43 25 7.5 .4 .2 .5
13 38 25 15 .4 .35 .5
13 11 18 3.0 .4 .2 9.2 .0
31 9. 13 2.2 .4 .2 7.5 .5
48 11 13 2.2 .4 1.0 2.2 .5
13 7.5 |15 34 4 351 L5 1.5
1 7.5 9.2 7.5 .4 .2 1.0 1.5
9.2 7.5 9.2 |11 .4 .2 1.5 2.2
7.5 6.2 |18 9.2 .4 351 1.0 .5
9.2 6.2 |11 50 |.. .4 2.2 1.0 .35
48 6.2 7.5 3.0 1.0 .8 .35
9.2 |13 6.2 3.0 20 .5 .2
7.5 |13 5.0 3.0 5.0 .5 2
7.5 118 5.0 4.0 2.2 .5 1.0
6.2 | 68 5.0 4.0 1.0 .5 2.2
5.0 |31 4.0 2.2 2.2 .5 | 38 2.2
9.2 |20 4.0 2.2 1.5 .5 9.2 1.0
25 15 4.0 1.5 .5 351 6.0 4.0
11 4.0 1.5 .35 .35 | 6.0 42
7.5 |18 3.0 1.5 4.0 351 2.0 20
28 20 3.0 1.5 1.0 35| 1.0 15
68 3.0 1.5 11 35| 1.0 7.5
15 100 2.2 L5 4.0 351 2.0 5.0
9.2 [ 25 2.2 6.2 5.0 35| 5.0 3.0
12 138 2.2 3.0 2.2 .2 |52 4.0
13 52 2.2 3.0 1.5 .2 |88 2.2
10 45 2.2 |28 1.0 .2 130 11
10 20 9.2 |34 1.0 .15 8.0 3.0
11 25 2.2 120 leea.oll W2 feeee... .2 9.0 2.2
25 18 2.2 9.2 ooeaed] W2 Jeeeaens .15 1 23 9.2
21 ... 2.2 feceianifonannd 22 feeiinl. 15 £ 25 PN PR P

Nore.—Discharge determined from rating curves applicable as follows: July 1 to Nov. 20, 1913 fairllg
well defined; Nov. 21, 1013, to June 30, 1915, well defined. Discharge estimated Nov. 27 to Dec. 5, 1913,
Aug. 25 to 8épt 1, 1914, Jan, 1-11, Apr. 18-24 and 27-30, 1915, by comparison with records of Left Branch
of North Fork of Kankonahua Stream.
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Monthly discharge of South Fork of Kaukonahua Stream above United States Army
reservoir, near Wahiawa, Oahu, for the years ending June 80, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
S Mition | Acre-
. ons. eet.
Maximum. | Minimum. | Mean. (mean).
1913-14.
July..... 28 1.3 5.38 8.32 167 512
’August. . 23 .45 2.41 3.73 75 229
September. - 10 .6 1.83 2.83 55 168
October. ...................o.o..... 12 .45 1.30 2.01 40 124
.4 23.6 36.5 708 2,170
1.6 10.9 16.9 337 1,040
15 5.32 8.23 165

.35 1.65 2.55 46 142
.2 1.08 1.67 33 103
.35 a9.15| ald.2 274 842
3.0 11.0 17.0 340 1,050

3.0 13.6 21.0 407 1,
.2 7:25 11.2 2,650 8,140
5.0 20.0 30.9 620 1,900
ug 5.0 15.6 24.1 482 1,480
September..... 6.2 32.3 50.0 968 2,970
October. .......... 25 2.2 7.64 11.8 237 727
November . ...... 34 1.5 7.68 11.9 230 707
December 1-7 15 4.0 7.94 12.3 56 17
January .. .5 .2 .33 .51 10 31
February 20 .2 2.49 3.85 70 215
March. .. .. 9.2 .15 1.07 1.66 33 102
April..._._. .- 88 .15 10.1 15.6 303 930
June3d-30.... ...l 42 .2 5.04 7.80 141 433

a Partly established by comparison with records of left branch of North Fork of Kaukonahua stream.

SOUTH FORK OF KAUKONAHUA STREAM BELOW UNITED STATES ARMY RESER-
VOIR, NEAR WAHIAWA, OAHU.

LocatioN.—About 600 feet upstream from highway bridge on road from Castner to
United States Army reservoir, about one-quarter mile above gulch entering from
northeast, 2} miles east of Castner and 2 miles southeast of Wahiawa.

RECORDS AvAILABLE.—July 23, 1914, to June 30, 1915,

Gace.—Stevens water-stage recorder on right bank.

DiSCHARGE MEASUREMENTS.—Made by wading or from cable directly over concrete
control 50 feet downstream from gage.

CHANNEL AND coNTROL.—Reinforced concrete slab 26 feet long, extending from bank
to bank, 4 feet wide, with rectangular low-water section 7.5 feet wide near left
bank, to confine extreme low flow. Downstream side of concrete slab protected
from undermining by apron of discarded fence posts. Both banks high. Chan-
nel, composed of gravel, is straight and fairly smooth in vicinity of gaging station.
Point of zero flow, top of low-water section of control, at gage height 0.00 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during biennial period, 8.55
feet at 9.30 a. m. September 25, 1914 (discharge, estimated by extension of rating
curve), about 1,300 million gallons per day, or 2,010 second-feet; minimum daily
discharge, March and June, 1915, 1.0 million gallons per day, or 1.5 second-feet.

Diversions.—United States Army ditch diverts water from stream near headwaters.

REGULATION.—Practically none.

UriLizaTioN .—Water is diverted at about 1,130 feet above sea level by the United

States Army ditch, impounded in United States Army reservoir at an elevation of

1,200 feet, and carried by pipe line to the cantonment of Castner for water supply.

An additional supply is pumped into this pipe line from the stream just below



202 SURFACE WATER SUPPLY OF HAWATI, 19131915,

the highway bridge below the gaging station. Wahiawa reservoir, into which
this stream empties, supplies water for irrigating sugar cane to Waialua Planta-
tion.

Accuracy.—Excellent estimates for low and medium stages were obtained by means
of a concrete control, a water-stage recorder, and a small number of well-distri-
buted discharge measurements.

Discharge measurements of South Fork of Kaukonahua Stream below United States
Army reservoir, near Wahitawa, Oahu, during the year ending June 30, 1915.

Discharge.
Dati Made b: hGi8 et
e. e by— 0ig .
4 (feet). | Second. | Million
feet, | B3DODS
per day.
1914—July 28 2.07 117 ¥(
Aug. 17 .90 13 8.4
Sept. 2 1.47 41 26
1915—7Jan. 12 .68 5.4 3.5
June 1 .41 1.4 .9

Discharge, tn million gallons per day, of South Fork of Kaukonahua Stream below United
States Army reservoir, near Wahiawa, Oahu, for the year ending June 30, 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June,
21 34 6.8 16 3.3 2.1 2.6 1.3 17 1.0
34 70 31 12 3.3 1.6 2.1 1.3} 16 1.0
17 38 10 17 3.3 1.6 2.6 1.3| 14 1.3
14 38 7.8 12 3.3 1.6 23 1.3] 14 1.3
17 28 6.8 14 3.3 2.1 5.8 1.3 8.9 1.0
11 42 16 14 2.6 2.1 3.3 2.6 6.8 1.6
11 23 19 10 2.6 2.6 2.6 4.9 5.8 1.6
10 28 17 8.9 2.6 2.6 3.3 2.1 4.9 3.3
10 28 21 7.8 2.6 2.1 4.0 1.3 4.0 1.6
10 26 11 7.8 4.0 4.9 2.6 1.3 6.8 1.3

8.9 17 8.9 6.8 4.9 4.0 2.6 1.3] 12 1.3
28 17 7.8 6.8 3.3 17 2.1 2.6 4.0 1.3
17 16 6.8 6.8 3.3 8.9 2.1 7.8 3.3 1.3

203 14 6.8 5.8 3.3 3.3 2.1 2.6 2.6 2.6
126 14 8.9 5.8 2.6 2.6 1.6 1.6 2.1 6.8
46 12 5.8 4.9 2.6 2.6 1.61 75 2.1 11
34 12 5.8 4.9 2.6 3.3 1.6 14 4.0 4.9
21 11 4.9 4.0 2.6 2.1 1.6 7.8 4.0 3.3
28 11 4.9| 23 2.1 2:1 1.6 7.8 3.3 96
21 11 49| 16 2.1 2.1 1.6 4.0 2.1 34
23 10 4.0 7.8 2.1 70 1.3 2.6 2.1 34
80 10 4.0 5.8 2.1 26 1.6 2.1 1.6 14
218 8.9 4.0 5.8 2.1 8.9 2.6 3.3 1.6 10
38 8.9| 10 4.9 2.1 8.9 2.1 8.9 1.3 6.8
266 7.8 8.9 4.9 2.1 4.9 1.6 31 1.3 6.8
96 7.8 7.8 4.9 2.1 3.3 1.3 | 168 1.3 4.0
70 8.9 26 4.9 2.1 3.3 1.3 | 60 1.3 14
38 19 85 4.9 2.1 2.6 1.3 16 1.6 6.8
75 8.9 65 4.9 2.1 1.3 19 1.3 2.6
46 7.81 38 4.0 2.1 1.0| 46 1.3 6.8
....... 6.81....... 4.0 2.1 L3 ... ) P N P

Note.—Discharge determined from a rating curve well defined below 120 million gallons per day (186
second-feet).
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Monthly discharge of South Fork of Kaukonahua Stream below United States Army
reservoir, near Wahiawa, Oaku, for the year ending June 30, 1915.

Discharge. Total run-off..
h. Million gallons per day.
Mont on gallons per day. Sefco:; a- o Acrer
ee Milli
gallons. feet.
Maximum. | Minimum. | Mean, | (fean).
. i
1914-15. J
July 28-3Leeceene i 218 7.8 52.4 81.1 472 1,450
{77240 1] 7GR . 80 7.8 21.5 33.3 668 2,050
September.................... . 266 8.9 54.6 84.5 1,640 5,030
October..........ocoeiiiienns - 70 6.8 19.2 29.7 595 1,830
November. - «ocuuueereennaaen. . 4.0 15.5 2.0 | 465 1,430
4.0 8.42 13.0 261 801
2.1 2.69 4.16 83 256
1.6 7.11 11.9 199 611
1.0 2.81 4.35 87 267
1.3 16.7 25.8 500 1,540
1.3 4.96 7.67 154 472
1.0 9.44 14.6 283 869
................................ 5,410 16, 600

UNITED S8TATES ARMY DITCH AT RESERVOIR, NEAR WAHIAWA, OAHU.

Location.—At United States Army reservoir 3 miles east of Wahiawa.

RECORDS AvAILABLE.—October 1, 1914, to June 30, 1915.
Gage.—Vertical staff, read twice daily.

Di1scHARGE MEASUREMENTS.—Made by 3-foot sharp-crested weir with end con-

tractions.

CHANNEL AND cONTROL.—Cement-lined canal. Water emerges from tunnel directly

into pool at weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.61 foot April 26, 1910
(discharge, 3.0 million gallons per day, or 4.6 second-feet); Uitch frequently dry.

Diversions.—None.
ReguLATION.—Flow regulated by head gates.

Uriuization —Water supply of United States Army at Castner Barracks.
Accuracy.—Estimates fair. Conditions at weir are good but flow is unsteady.
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Discharge, in million gallons per day, of United States Army ditch at reservoir, near

Wahiawa, Oahu, for the year ending June 30, 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

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

1914-15.
0.8 0.55| 1.3 0.05 | 1.0 [.......]....._. 1.9 ...
1.0 1.6 1.3 LU R S PR P, 1.3 |.......
.8 1.0 1.6 .05 1 AU (R, 1.0 |.......
1.0 .8 1.6 .05 235 1.0 |....... 1.0 [.......
1.0 .35 | 1.6 .05 . 55 1 PO 3 18
.8 1.3 1.0 |[..... .. . 55l IR 15 3 R
.8 .8 I T PO .05 05 f....... [ PO,
1.0 .8 PR TN PPN FORUUI R IR I P,
.8 .8 55 ... .05 05 [oo.... W2 el
.8 .35 .55 2 15 T P A 05 .......
.8 .35
.8 .55
.55 .35
.56 .35
.55 .35
.55 .35
.55 .2
.35 .2
.35 .2
.35 .05
.35 .05
.55 .05
.8 .06
.55 1 1.0
.35 .35
.35 .35
.55 .8
1.6 1.6
1.0 1.0
.55 1.0
255 |eaaan

Norte.—Dischargedetermined from weir table. No water in ditch Jan. 6, 9, 12-29; Feb. 8, 10, 11; Feh.27
toMar. 3; Mar. 10 fo Apr. 15; Apr. 21-23; May 16; May 20 to June 14; June17, 23-26, and 29, 1915.

Monthly discharge of United States Army ditch ot reservoir, near Wahiawa, Oahu, for year

ending June 30, 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Sesond- Milon | Acte-
ons. eet.
Maximum. | Minimum. | Mean. (mean)

October.. 1.6 0.35 0.69 1.07 21 66
Novembe 1.6 .05 .56 .87 17 52
December. 1.6 .05 .71 1.10 22 68
January 1-6, ; .35 .05 .15 .23 1 4
February 1-9,12-26.... 1.6 .05 .66 1.02 15 47
March 4-9.......... 1.0 .05 .40 .62 2 7
April 16-20, 2: 2.9 .2 1.34 2.07 16 49
y 1-15,17-19. . 1.9 .05 .50 N 8 26
June 15-22, 26-28, 30. 2.9 .2 1.08 1.67 11 33
The period (170 days).... 2.9 05 .68 1.05 113 352

Nore.—Estimates are for periods in which water was flowing. See footnote to daily discharge table.
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Measurements of streams and ditches on the island of Oahu at
points other than regular gaging stations are listed below:

Miscellaneous discharge measurements on Oahu during the years ending June 30, 1914 and
1915.

Discharge.
Dat Str b Locality. hG?gg]:t
8. eam. Tributary to— ocality. ei -
(feet). [Second- ?a'xl;lé%‘;
feet. per day.
1913. .
July 1| East Branch .| Weir No. 12, near Kahana........|........ 0.74 0.48
1 Weir No. 5, near Kahana.........{........ 5.9 3.8
1 .| Weir No. 2 near Kahana.........fo....... .35 .23
2 Confluence, near Waishole........J........ 3.7 2.4
2 ...| Weir No. 2, Waianu Valley .. 3.7 2.4
2 ...| Weir, Waianu Valey............ .48 .31
2 ...| Above intake, Waiawa Valley.... 2.8 1.8
Aug. 8 . ‘| Near Waikano.eeu.noeenemenenionnnnnnn 43 28
8 North portal’ Near Waiahole.................... 1.94 | 25.5 16
of tunnel.
15 |..... do........ 26 17
Sept. 12 |..... do........ 32 21
Oct. 22 |..... d0eenan... 26 17
31 [..... do........ 22 14
Sept. 12 | Lulumaha. .. .60 .39
Nov. 10 |..... do........ 1.8 1.2
Dec. 5| Keaahala .48 .31
Spring.
1914.
Jan, 10} Waiahole|....c........... 1,100 feet from north portal........J........ 5.0 3.2
Tunnel.
14 | South Luluku Near Kaneohe .20 .13
ditch.
Feb. 11}..... do........ .20 .13
Jan, 14} Punaluu .46 .30
Spring,
14 | Baskerville’s 4.9 3.2
Springs.
Jan. 17 | Y.Ahin’sarte- 1.8 1.2
sian  well .
No. 1.
17 | Y.Ahin’sartes {....eoeveeniaid]onnnn (s 1) SN IR 1.3 .85
sian  well
No. 2. .
17 | Y.Ahin'sarte- {..oooovniieinini]eaans L (. P PR .68 .44
sian  well
0.3.
17 { Y.Ahin’sarte- [.....ccooeceiies]-nnnn {5 1 YRR SO .65 .42
sian  well
No. 4.
Feb. 5| Pio........... Elevation 700 feet, near Punaluu..|........ 1.2 .80
Aug, 26 |.....do........ .| Elevation 750 feet near Punaluu.. 2.6 1.7
Mar, 4 Schoﬁeld sup- Near Wahiawa.. ccov.oonniaiia.. .26 .17
ply ditch.
12| Pauoa.ceeens foeneeeaiaiias Bezﬁw pump house springs, Hono- |........ .16 .10
Ag?\'}e Kikahi Springs, elevation |........ .57 .37
Below Klkahi Springs........... .ol .72 .47
lﬂ(t) {:et below acxﬁc Height in-)........ 17 .11
2|
Intake, one-half mile above Col- [........ 17 .11
lege of Hawaii.
Apr. 3 Above Waihee tributary 18 12
3 Conﬂuence near Wmahol 4.8 3.1.
Aug. 13 |. 4.6 3.0
Nov. 20 5.6 3.6
Apr. 6| Kipa) a ditc .42 27
6 | Waikakalau Ditchman’s house, above siphon, |........ 55 36
ditch, near Wahia ,
May East Branch |................ Near north portal of Waiahole |........ 3.5 2.3
of Waihee. tunnel.
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Miscellaneous discharge measurements on Oahu during the years ending June 30, 1914
and 1915—Continued. .

Discharge.
by i hGagI:t
Date. Stream. Tributary to— Locality. eig] .
(feot). |Secong-{ Million
feet, | 8% OW
per day.
1914,
May 7 Wai?hole tun- f..ooieiiniaanns 1,350 feet from north portal........J........ 20 13
nel.
June 26 [-....G0..ca i T+ (s DR PO 38 25
July 10 Waiau Spring.[......covieiaenn. I.nPﬂunluz,j 60 feet above mill, near |........ 7.2 4.7
ear 1
10 f..... (1 TN N PR, InPdltcih east side of pond, near |........ 1.8 1.0
ear
10{ Diteh B......|.coeeiiiinaios 200 feet below meterat H.S. P.A. |........ 2,73 1.76
experiment station, at Walpw.
10 |..... £ 7 S PO 700 feet below meter at H.SPA |........ 2.62 1.69
experiment station at Waiplo.
10 | DitchCo.ooi i |eviieiiiiinenen. 200 feet below meter at H. S. P.A. ........ .72 .46
experiment station at Wai
(0] PR T SO (R 1, 200feet below meterat H. 8. P. |........ .60 .39
xgenment statmn at Waipio.
10 | Branch of {o...oounnn... 40feet low road at H. S. P. A, [........ .64 .41
ditch C. experiment station at Waiplo
10 |..... L [ T I 300 feet below road at H. S. P .65 .42
. experiment station at meio
Sept. 9 | Waiheediteh..|................ 30 feet below intake, near Kahuluu. |........ 11 7.1
9 | South Branch |................ Near Kahulau. . ereevneennennennfonnoenns 2.5 1.6
of South
Fork of
Waihee.
9 | North Branch |-............... Elevation 630 feet near Kahuluu. .|........ 2.6 1.7
of South
Fork of
aihee.
9| Wathee.......[-coerivuaanas, 300 feet above intake mear Ka- |........ 15 9.7
hulau.
17| K (311? anaikifocoereacaaaaans Kailua Valley. ....ccenieeen.o... .27 .64 .41
1teh,
Aug. 25 | Kaluanui. ... .|..cooooiiiail.on Castle’s rest house, near Hauula. ..|.._..... 2.8 1.8
26 | South Branch |................ Elevation 800 feet, near Punaluu. .|........ 2.5 1.6
of Kalena.
North Branch [-..cooevnnianan. Elevation 760 feet, near Punaluu..|........ .74 .48
of Kalena.
27 | South Branch | Punaluu...... Elevation 580 feet, near Punaluu. .|........ .37 24
of Waipuhio.
27 aihoi. ... .|....- do........ Elevation 470 feet, near Punaluu..{........ 6.7 4.3
Oct. 2 Kawalo lena [-coceemenmnann. East outlet, near Honolulu....... {........ .47 .30
Springs. 3
2 (5 0 T DN Dltlcl% from upper pond, near Hon- |........ . .63 .41
olulu.
15 Kamleihameha ................ Fort Shafter. ... ................ ... 1.90 1.23
1.76 1.14,
1.58
2.51 1.62
5.0 3.2
6.0 3.9
5.1 3.3
3.9 2.5
3.7 2.4
. 4.0 2.6
Jan. Portn.l near north portal of Wa- 4.5 2.9
tunnel A. fe tunnel.
Feb. 18 4.2 2.7
Mar. 4 3.1 2.0
Apr. 1 3.1 2.0
29 3.1 2.0
May 7 2.9 1.9
June 24 1.1 .7
Apr. 1 5.0 3.2
15 11 7.2
29 14 9.0
May 7 12 7.6
June 24 . do 1.7 1.1
Apr. 27 In flume at north portal, 9.7 6.3
Waiahole.
May 7|..... do ............................. L S RDD RN J 8.0 5.2
June 24 [ToeeedOneceinieninniiiiiiia]ean [ (R, prevenenaen PR P 5.1 3.3
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Miscellaneous discharge measurements on Oaku during the years ending June 30, 1914
and 1915—Continued.

Discharge.
Dat 8t Tributary ¢ Locality naieht
ate. Team. ributary to— ality. eig] -
(feet). {Second- Mllllhon
feot. | 831013
per day.
1915.
May 7 | Largesiphon..|................ In north end of Waiahole Tunnel,|........ 15 10
nea.r ‘Waiahole.
June 24 |... .do. ... .. ceiiiiiiiiiii i @0n e 14 8.
24 Sm.all siphon..|................ North end of Waiahole Tunnel, |........ 20 13
near Waiahole.
Apr. 15 Waiahole|....o........... 1,305 feet from north portal........|........ 11 7.3
tunnel.
......................................... 10 6.6
Feb. Elevatlon 1,900 feet, near Hauula.. .10 .06
Mar. ’| Castle’s rest house, near, Hauula. . 1.8 1.1
Feb. Elevation 500 feet. ... _........... .. 8.3 5.4
Mar. 3|.....do.......|--...d0. ... .]eeens do. . .iieiialo. . 7.5 4.8
Apr. 28 |.....d0. oo |ioidon doomn 6.4 4.2
Feb. Elevation 700 feet, near Punaluu. . 2.0 1.3
Elevation 400 feet below Waihi |-....... 7.2 4.7
tributary, near Punaluu.
Mar. 3{..... [« £ T S Elevation 610 feet, near Punaluu..|........ 6.3 4.1
Feb. 11 | Army reser- |................ 2,000 feet below mtake, near Wa- |........ 1.1 7
voir ditch. hiawa.
25 Orphanage|................ 50 feet below intake,in KalihiVal- |........ 5.9 3.8
ditch. ley, near Honolulu.
25 |..... do. e 1,000 feet below intake............|........ 6.1 3.9
Apr. 17 | ¥ M.CALIIIIT Y. M. C. A. Building, Honoluiu. .. 1.5 .97
artesian well. .
21 (Waiahole [ccoceeennaea.... South portal near Wahiawa...... 20. 4 13.2
tu_nnel
21 f.....do........|.- 20.8 13.4
21| Wai a. hole 20 13
canal.
21 |.....do........ . do 13
Apr. 30 Afong sditeh..l................ 150 feet above driveway to Afong |........ 2.0 1.3
house, Nuuanu Valley.
May 13 | Pump No. 3...|.ceeeveenan..... 60 Bfeet i);low sump, at ‘Schofield |........ .55 .36
arracl
13 ..... {6 1 TR, 10(])3 feet below sump, at Schofield |........ .60 .39
arracks
17 | East Manoa [................ Footbrldge 300feetsouth of gaging |........ 2.2 1.4
ditel station on West Manoa stream.

Drversrtons.—None above station.

ISLAND OF MATUI.
TIAO STREAM NEAR WAILUKU, MAUL

Location.—A quarter of a mile below main forks of the stream, 3 miles west of
Wailuku.
RECORDS AvAILABLE.—May 7, 1910, to June 30, 1915.
GAcE.—Stevens water-stage recorder installed June 10, 1914, to replace original Friez
recorder; datum raised 1.75 feet May 22, 1915; records published to original datum.
DiscEARGE MEASUREMENTS,—Made by wading or for cable at gage.
CHANNEL AND cONTROL.—Omne channel at all stages; straight for 50 feet above and for
100 feet below gage; right bank slopes gently and is wooded; left bank is clean and
nearly vertical. Control is composed of large boulders and remains of original
plank control gnd is fairly permanent except at extreme floods.
EXTREMES oF DISCHARGE.—Maximum stage recorded during period of record, 5.50
feet at 4.30 a. m. May 20, 1914 (discharge, 650 million gallons per day, or 1,000
second-feet); minimum stage recorded, 2.27 feet at 1 p. m. October 31, 1913 (dis-
charge, 5.0 million gallons per day, or 7.7 second feet).

Recurarron.—None.
UrtrLization .—Domestic supply and irrigation of sugar cane and taro.

Accuracy. —Estimates fair for all stages.
made to define changes in control.

there are many gaps in record after June 10, 1914.
60398°—wsp 430—17——14

Sufficient discharge measurements were
Owing to faulty working of the recorder
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SURFACE WATER SUPPLY OF HAWAII, 19131915,

Discharge measurements of Iao Stream near Wailuku, Maui, during the years ending

June 30, 1914 and 1915.

Discharge.
hGa ©
Date. Made by— eight -
v (feet). | Second- lé(;‘lllll;onl;
feet. per day.
1913—Aug. 12 | E, O. Christiansen. ... 4.08 213 137
Dec. 4| C.T. Bailey 5.25 758 490
1914—Feb. 25 i 2.80 22 14
Apr. 21 3.82 165 107
June 10 3.40 108 70
13 4.15 300 200
25 4.75 559 361
July 20 3.18 7 46
Sept. 4 3.67 154 99
QOct. 1 3.17 88 57
Nov. 24 4.70 607 392
1915—June 12 a2.52 24 16
19 @ 3.84 206 133
a Old gage datum.
Discharge, in million gallons per day, of Iao Stream near Wailuku, Maut, for the years
ending June 30, 1914 and 1915,
[To convert discharge in million gallons per day to second-feet multiply by 1.55.]
Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.
51 8 14 7 6 26 22 26 8 19 22 200
51 8 26 6.5 51 19 26 22 8 26 19 135
37 10 16 6.5 84 104 37 19 8 16 46 72
26 8 10 7 33 375 33 19 8 16 97 56
66 10 10| 16 14 188 37 19 8 14 51 46
29 10 10| 16 10 175 29 19 8 12 42 66
19 12 12 19 26 90 33 16. 8 26 118 78
12 10 12 14 238 61 212 12 8 19 428 46
12 22 10] 10 358 46 111 12 8 14 118 90
12 12 121 10 111 33 56 100 10 12 66 |.......
12 145 10 10 97 29 37 10 8 19 46 |.......
26 104 10 6 90 26 145 10 8 29 37| eee..
19 37 10 37 61 22 165 10| 19 61 [) S
14 33 8| 12 33 46 66 10| 10 33 46 1.......
14 42 8 7 26 33 51 10 7 22 46 f.......
12 118 10 6 61 26 78 16| 22 19
12 51 29 6 56 33 118 10] 51 29
12 33 33 6 118 51 46 8 12 22
37 26 14 5.5 84 29 42 8| 10 78
42 19 8 5.5 61 26 72 8| 10 97
19 29 4| 55 61 29 51 8| 8 135
14 19 12 5.5 33 26 111 8 7 104
22 19 12 5.5 22 29 51 8 7 265
22 14 10 5.5 72 19 42 8 7 97
16 10 10 5.5 97 22 33 8 6.5 61
14 14 10 5.5 84 26 29 8] 10 9 56
8 10 10 5.5 26 22 29 8| 10 37
10 19 8 5.5 19 26 26 8 8 29
8 12 7 5 16 26 26
8 7 7 5 33 26 22
8 61.....0 § PR, 22 R
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Discharge, in million gallons per day, of lao Stream near Wailuku, Maui, for the years
ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept.

Oct. | Nov. | Dec.

Jan. | Feb. | Mar.

Apr. | May. |June.

1914-15.

97 78
72 73
97 115
72
126 73
104 1......

59 59 139
59 130 73
59 422 94
51 |....... 59
78 Heeeo... 43
LA § ;T PN 40

36 17} 33
51 17} 33
33 17| 59
88 177 9%
68 8| 51

....... 130
159 .
83

36
33

Norte.—Discharge determined from rating curves fairly well defined for periods July 1, 1913, to Sept.
22,1914, Sept. 23, 1914, to May 22, 1915, and May 23 to June 30,1915. Gaps in records after June 10, 1914, due
to lack of continuity in gage height record. .

Record of discharge, July 1 to Dec. 31, 1913, supersedes that published in Water-Supply Paper 373, p. 104.

Monthly discharge of Iao Stream near Wailuku, Maui, for the year ending June 30, 1914.

Discharge. Total run-off.
Month, Million gallons per day.
: Sefce%xid- gl\g}lion lf\crte-
ons. eet.
Maximum. | Minimum. | Mean, | (facan).

B 01 66 8 21. 4 33.1 664 2,040
August.......ooiiiiiiiiii 145 7 29.6 45.8 417 2,820
September. .. .c.ovevieeiaanaanana 33 7 12.4 19.2 372 1,140
October. ... ..o 37 5 8.77 13.6 272 834
November.........coooiiaeiiiio.. 358 6 69.4 107 2,080 6,390
December.........ocoeeioiiaan.. 375 19 55.2 85.4 1,710 5,250
January..eooooii i 212 22 611 94.5 1, 5,810
February e cec e reaan i 26 8 12,1 18.7 338 1,040
March.. .. ...l 135 6.5 16.2 25.1 502 1,540
April.... 265 12 47.2 73.0 1,420 4,350
ay.... 445 1 167 3,350 10,300
June 1-9....oooiiiiii i, 200 46 87.7 136 789 2,420
Theperiod. ... ..occoeoieoiiimiiiiiiidameiaiecaacfeecaae e 13,800 43,900
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SOUTH WAIEHU STREAM NEAR WAILUKU, MAUIL

LocaTion.—300 feet above intake of South Waichu ditch, about 3 miles west of
Wailuku.

RecorDS AvarLaBLE.—March 19, 1913, to June 30, 1915.

Gace.—Vertical staff; read twice daily.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 100 feet below gage.

CHANNEL AND coNTROL.—One channel at all stages; straight for 100 feet above and
below gage; bed of stream very rough and steep; banks high and covered with
vegetation. Control composed of boulders and gravel; shifting; discharge rela-
tion also affected by growth of weeds on banks at control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.12
feet at 6 a. m. May 18, 1914 (discharge, computed from extension of rating curve,
approximately 77 million gallons per day, or 119 second-feet); minimum ‘stage
recorded, 0.5 foot July, 1913 (discharge, 1.5 million gallons per day, or 2.3 second -
feet).

Diversions.—A small taro ditch diverts about 0.1 second-foot around station.

RecuratioN.—None.

UrmLizaTioN . —Irrigation of sugar cane.

Accuracy.—Estimates May 14, 1913, to September 22, 1914, fair, as control fairly
stable during this period; estimates for other periods poor on account of unstable
stage-discharge relation. '

Discharge measurements of South Waiehu Stream near Wailuku, Maur, during the years
ending June 30, 1914 and 1915.

[Made by C. T. Bailey.]

Discharge. Discharge.
Dat hG'agl?t Date. hG?ggt
ate. 018 Miltion ate. elgl Miklion
(feet). Sefceg?d- gallons (fees). S?tég?d- gallons
‘ per day. . per day.
1913—July 31 0. 2.7 1.8 || 1914—Aug. 15...... 1.52 19 12
1914—TFeb. 25.. 80 4.5 2.9 Sept. 8....... .92 18 1
Apr.6... 1.22 1 7.0 Oct.19....... .63 10 6.5
y 26. . 1.52 20 13 1915—Feb. 13....... .76 9.5 6.1
Do 1.73 25 16

Drscharge, in million gallons per day, of South Waichu Stream near Wailuku, Maus, for
the years ending June 30, 1918, 1914, and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Mar. | Apr. | May. | June. Date. Mar. | Apr. | May. | June.
1912-13. , 1912-13.
3.5 3.5 b (0 11 T T (A 11 2.0 2.0
3.5 3.5 2.0 17 2.0 2.0
3.5 3.5 2.0 13 2.0 2.0
3.5 3.5 2.0 3.5 3.5 2.0 2.0
3.5 3.5 2.0 3.5 3.5 2.0 2.0
3.5 3.5 2.0 3.5 5.5 2.0 2.0
3.5 3.5 2.0 5.5 5.5 2.0 2.0
3.5 3.5 2.0 3.5 3.5 2.0 2.0
3.5 3.5 2.0 3.5 3.5 2.0 2.0
3.5 3.5 2.0 3.5 3.5 2.0 2.0
12 3.5 2.0 3.5 3.5 2.0 2.0
7.8 28 2.0 3.5 3.5 2.5 12
15 32 2.0 4.5 3.5 3.5 2.0
4.0 18 2.0 3.5 3.5 2.2 2.0
8.5 5.0 2.0 4.0 3.5 2.0 2.0
[ 38 I8 O 2.0 |eeeeenes
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Monthly discharge of South Waiehu Stream near Warluku, Maur, for the years ending June
30, 1913, 1914, and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Sfoat | Milion | Acre
ons. eet.
Maximum. | Minimum. | Mean. | (mean)-

1913. 5.5 3.5 3.7 5.83 49 150
March19-31......................... 17 3.5 5.64 8.73 169 519
Aprile...o............ . 32 2.0 5.02 7.77 156 478

. 2.0 . 3.61 70 215
.......... 444 1,360
1913-14 2.5 1.5 1.91 2.96 59 182
July.... 4.0 1.8 2.27 3.51 70 216
August 18 1.8 2.79 4.32 84 257
Septem 3.0 2.0 2.15 3.33 67 205
October. 26 2.0 4.57 7.07 137 421
November. 39 2.0 6.42 9.93 199 611
December.. 28 2.5 7.76 12.0 241 738
January.................. 6.0 3.5 4.11 6.36 115 353
February.................. - 34 2.8 6.90 10.7 214 656
March..o..... .. ............ . 36 3.0 9.30 14.4 279 856
April..o. 73 4.5 28.4 43.9 881 2, 700
Y e i 54 5.5 11.1 17.2 332 1,020

June.... ...l
73 1.5 7.34 11.4 2,680 8,220

Theyear..............ccceeoa..
1914-15. 36 6.8 12.7 19.6 393 1,210
JULY e eeeveee e 41 9.8 19.8 30.6 613 1,880

AUZUStaem 72 2.8 16.2 25.1 356 1,

September1-22. ... .. ......._..... 11 7.5 8.64 13.4 112 345
October19-31....................... 16 . 5.0 8.68 13.4 260 799
November...... ... .............. 14 6.0 8.91 13.8 276 847
December.... ... .................. 16 4.5 5.89 9.11 183 560
LN 2T: ) o 16 4.2 6.40 9.90 179 550
February.................oo....... 8.8 4.5 5.43 8.40 168 517
March..o .. ..o ..ol 14 4.5 6.89 10.7 207 634
Apriloo. . 12 4.5 5.42 8.39 168 516
My e i 8.8 4.2 5.7 8.83 171 526

June.. . ....oiall..

NORTH WAIEHU STREAM NEAR WAILUKU, MAUIL

LocaTioN.—50 feet above uppermost diversion, 1 mile above Waihee canal crossing,

and about 2% miles northwest of Wailuku.

RECORDS AvAILABLE.—July 9, 1912, to June 30, 1915.

GaaE.—Vertical staff on right bank; read twice daily.

D1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—One channel at all stages; stream bed very steep and rough;
right bank nearly vertical rock wall; left bank high with gentle slope. Control
composed of small boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.08
feet morning of September 6, 1914 (discharge, computed from extension of rating
curve, approximately 300 million gallons per day, or 460 second-feet); minimum
stage recorded, 1.20 feet, March 25 to 31, 1915 (discharge, 1.6 million gallons per
day, or 2.5 second-feet).

Diversions.—None above station.

ReguraTioN.—None.

UrmuizaTion.—Irrigation of sugar cane.

Accuracy.—Owing to unstable control satisfactory rating curves were not developed
and estimates are poor.
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Discharge, in million gallons per day, of North Waiehu Stream near Wailuku, Mauz, for
the years ending June 30, 1914 and 1915.

{To convert discharge in million gallons per day to second-feet multiply by 1.55.]

May. | June.

Apr.

Feb. | Mar.

Jan.

Dec.

Nov.

Oct.

Sept.

July. | Aug.

Date.

1913-14.
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Discharge, in million gallons per day, of North Waiehu Stream near Wailukw, Maui, for
the years ending June 30, 1914 and 1915—Continued. :

Date. July.| Aug. | Sept.| Oct. Dec. Feb. Apr. | May. | June.

1914-15.

9.6 11 9.7 16 9.0 4.5 281 4.7| 4.7 4.7

11 13 13 7.1 7.1 4.5 28] 47| 4.7 4.7

11 1 13 5.8{ 9.5 4.5 4.1) 4.7| 4.7 4.7

1 1 12 5.8 9.5 4.5 41| 47| 47 4.7

u 1 12 5.8 9.5 87| 41| 31| 47 4.7

11 | 245 12 5.8 9.5 63| 41| 3.1| 4.7 6.7

1 11 11 5.8| 9.5 .5.3] 41| 31| 4.7 4.7

11 11 1 58| 9.5 53| 41| 3.1} 4.7 4.7

11 1 22 58| 9.5 53| 4.1] 57| 4.7 4.7

1 10 16 5.8 | 17 53| 41| 81| 6.7 4.7

1 10 10 58| 11 53| 41| 1 8.1 4.7

11 10 10 5.8| 9.5 10 41] 81| 9.5 4.7

11 10 10 5.8 11 6.2| 26| 47| 13 4.7

13 11 10 11 15 52| 3.1 47| 13 4.7

1 9.6 9.4 14 9.5 4] 520 47| 47| 13 5.7

1 11 9.1 00| 95| 54| 52} 21| 1 13 4.7

13 1 8.9| 78| 95| 54| 521 21| 95| 13 4.7

11 9.2 87| 78| 95| 54| 52! 21| 95| 13 4.7

11 8.9| 84| 14 85| 54! 52| 2.1} 95| 13 6.7

1 8.8| 81| 14 1 5.4| '6.2| 21| 57 13 9.5

1 8.6 11 7.8( 1 45| 21 21| 47| 13 4.7

1 8.4 | 11 54| 85| 45| 6.2 21 47| 6.7 4.7

11 32 7.4| 5.4 85| 45| 52} 21| 47| 6.7 4.7

1 83| 71| 7.8] 85| 45| 41| 21| 47| 6.7 4.7

11 81| 6.9| 10 11 45| 41| 16| 47| 67 6.7

1 79| 6.6] 29 15 45| 41] 16| 1n 6.7 8.1

11 77| 6.3 15 45| 41] 16} 13 6.7 6.7

13 7.5 6.1 15 45| 41} 16| 13 6.7 4.7

11 7.3| 5.8 15 4.5 1.6 67| 6.7 4.7

1 71| 5.8 15 4.5 1.6 47| 6.7 4.7

1 |, 5.8 15 45 ... 1.6 |onne.n- 6.7 e

Note.—Discharge July 1, 1913, to Sept. 5, 1914, and Mar. 14 to June 30, 1915, based on poorly defined

rating curves; discharge Sept. 6, 1914, to Mar. 13, 1915, computed by method for shifting channels.
Monthly discharge of North Waiehu Stream near Watluku, Maui, for the years ending

June 30, 1914 and 1915.

Discharge. Total run-off.
. illi n T day. - .
Month Million gallons per day. Sefeméd Million Acre-
Maximum. | Minfmum. | Mean. | (mean). | 8Allons. feot.
1913-14,
JOUIY e el 3.9 2.6 278 86 264
August. ... R 5.8 2.6 2.85 88 271
September. ... ......ocoiiiiiiaio.L 7.0 2.6 2.81 84 259
October.. ... ..ot 4.8 2.6 2.90 90 276
November. . ..........o.ooiiiiiaoa. 13 2.6 4.28 128 394
December....c.ocmueiiaiiiaaia.. 15 3.9 4.92 152 468
L340 E:D 7.0 3.9 4.93 153 469
February. . ..ocoiceieriininainnnan. 4.8 3.9 3.93 110 338
arch. . i 8.1 3.9 4.59 142 437
April. ... 8.1 3.9 5.38 161 495
May. e 11 4.8 7.05 219 67
JUNE. .ot 32 8.1 11.0 328 1,010
The year-.....ccoeemaneaaeann. 32 2.6 4.78 1,740 5,350
1914-15.
JULY . e it 15 9.6 1.1 17.2 343 1,060
August. . oo 13 9.6 11.1 17.2 346 1, 060
September. .. ...l 245 7.1 18.2 28.2 547 1,680
October. ... ..., 22 5.8 9.81 15.2 304 933
November. . .....cooovcviimananan.. 29 5.4 9,26 14.3 278 853
December. ... coveneeieeiaeaannnn. 17 7.1 11.0 17.8 341 1,050
January . . .o, 10 4.5 6.70 10.4 208 637
February. ... .oco.oooiaiii . 21 4.1 5.93 9.18 166 510
March. .o 1.6 2.81 4.35 87 267
April. .. 13 3.1 6.51 10.1 195 599
May. .ol 13 4.7 8.08 12.5 251 769
June. ... 3 4.7 5.27 8.15 158 485
The year. .. oooeeeemnnna .. 245 1.6 8.83 13.7 3,220 9,900
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WAIHEE STREAM NEAR WAIHEE, MAUL

LocaTion.—About 300 feet above intake of Waihee Canal, 3 miles west of Waihee,

_ ‘dnd 7 miles northwest of Wailuku.

RECORDS AVAILABLE.—April 1, 1913, to June 30, 1915.

GagE.—Barrett and Lawrence water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge 250 feet below
gage.

CHANNEL AND cONTROL.—Channel at gage is a pool at foot of low waterfall; banks
mostly of solid rock, steep and high. Control is composed of boulders; fairly
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 8.35
feet at 4 a. m. September 6, 1914 (discharge, computed from extension of rating
curve, approximately 1,400 million gallons per day, or 2,160 second-feet); mini-
mum stage recorded, 2.59 feet August 5, 1913 (dlscharge 21 million gallons per
day, or 32 second-feet).

Diversions.—None above station.

RecuLaTION.—Normal flow of stream is increased by development tunnels near
headwaters.

Urtuization.—Irrigation of sugar cane and taro.

Accuracy.—Estimates based on well-defined rating curves and continuous gage-
height record; good for all stages.

Discharge measurements of Waihee Stream near Washee, Maui, during the years ending
June 80, 1914 and 1915.

Discharge.
Dat Made b hG'a et

e. - e by— eig .

(feet). | Second- | Miilon
feet.

per day.
1913—July 31 | C. T. Bailey 2.78 46 30
Aug. 13 d. 3.00 66 43
Dec. 4 4.08 359 232
1914—Feb. 28 2.74 44 29
Apr. 23 4.15 366 237
23 3.90 285 184
3.55 187 121
June 1. 4.60 577 373
July 3.34 163 105
20 . 3.10 102 66
Nov. 24 4.40 519 335
1915—Feb. 15 2.90 7 47
June 12 2.98 55 36
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Discharge, in million gallons per day, of Wathee Stream near Warkee, Maus, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

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

[}

1913-14.

&
g
B
BERNE RERRY
8
8
g
%
B
&
3
8

34 63 28 26 74 30 30 30 26 33 49 83
75 122 28 27 82 28 88 30 26 33 49 153
41 40 28 32 44 28 67 30 26 36 55 163
29 36 28 26 25 61 30 30 26 74 74 83
30 44 28 26 33 30 33 30 26 40 61 83
30 52 30 26 30 28 40 33 43 33 49 124
34 32 50 26 30 40 129 30 43 33 74 98

©Q
~N
N
2]
n
5]
»
=3
oo
©
»o
*5]
@
=3
o«
=
34
[y
8
8
<3

35 41 28 28 52 28 43 30 2| 103| 143 90
28 30 28 29 33 28 95 30 26 103 90 124
33 30 28 29 30 28 36 3Q 26| 156 76 90
37 32 28 28 16 27 33 30 28 61 98 106
48 28 28 27 89 27 33 30 28 49 83 318
54 31 28 27 56 28 30 30 10 74 90 106
33 36 28 27 36 28 30 28 33 49 90 143
50 11 28 25 341 29 36 28 28 55 90 90
43 29 28 25 34 29 30 |....... 81 40 76 90
48 33 27 25 34 30 33 |oeunnn. 28 40 76 163
28 E7 95 oennn 29 55 ueeenn. 26 [-eunnn. 76 | iennee
Date. July. | Aug. | Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr.
1914-15.
90 83 90 98 272 76 50 41 56 50
76 83 237 106 98 62 41 62 68
83 90 115 115 83 115 45 41 124 56
90 98 133 98 83 83 115 41 106 50
83 98 163 106 83 76 68 76 62 45
76 83 342 106 83 68 50 45 56 41
83 83 143 98 76 68 50 15 83 4
90 83 115 90 7 68 15 50 90 41
76 83 106 318 7 76 45 83 50 41
68 90 133 173 76 115 62 124 45 50
68 %0 115 98 76 98 50 106 45 83
90 83 164 98 76 115 50 133 45 133
98 106 204 90 76 106 15 83 76 133
90 115 306 90 226 106 15 62 62 50
90 124 260 90 153 83 15 226 75 45
83 106 283 106 90 76 45 45 56 45
83 98 163 98 76 68 45 56 50 248
83 98 237 106 115 68 45 62 50 115
83 106 204 98 163 163 45 56 50 98
76 98 143 153 90 106 45 98 45 [eaeennan
68 98 153 124 76 76 15 143 50 |eeaennnn
76 98 403 90 76 68 45 98 50 |eerennnn
83 108 237 90 76 68 15 133 50 |oeennnn.
90 98 134 90 215 124 50 68 50 |-eeennnn
98 98 143 83 83 115 15 56 50 |eceennn.
90| 90 183 98 83 115 15 56 45 . .ceeen .
106 90 133 90 183 56 45 56 45 1.....
108 90 163 115 306 83 41 56 45 |eeunnan
106 90 143 98 133 56 41 |...n.... 45 e,
106 90 124 133 83 50 41 [ 45| ..... .
98 90 feueunnn. 153 fouueee.. 50 41 |oennnn. 45 |-eunee -

Nore.—Discharge determined from well-defined rating curves applicable as follows: July 1 to Dee. 31,
1913; Jan. 1 to May 18, 1914; May 19, 1914, to Apr. 19, 1915. Gage-height record Apr. 20 to June 30, 1915,
fmg%enta.ry and unreliable owing to clogging of well intake and unsatisfactory operation of water-stage
recorder.
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Monthly discharge of Waihee Stream near Waihee, Maus, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
Month. Miilion gallons day.
® per e Sefcm%d- Million Acre-
ee
gallons. feet.
Maximum. | Minimum. | Mean. (mean).

92 28 45.3 70.1 1,400 4,310
122 24 36.6 56.6 1,140 3,480
106 26 32.7 50.6 982 3,010

32 25 26.9 41.6 833 2,
302 25 63.8 98.7 1,920 5,870
377 27 50.9 78.8 1,580 4,840
185 28 8.5 75.8 1,500 4,610
43 28 30.9 47.8 864 2,660
81 26 30.9 47.8 959 2,940
156 26 61.1 94.5 1,830 5,630
283 36 88.3 137 2,740 8,400
318 " 118 183 3,550 10,900
Theyear-.......ccoeeeeenn.... 377 24 52.8 81.7 19,300 59,200

1914-15.

July. oo s 106 68 86.6 134 2,690 8,240
August.. oo 124 83 94.7 147 2,940 9,010
September. ... .cceeiiiiiiiiaa. 403 90 185 286 5,550 17,000
1:) 318 83 113 175 3,500 10,800
November. ... .o.cooooiiiiaiii... 306 76 115 178 3,460 10,600
December. ... ..........o..cooiiii. 163 50 86.4 134 2,680 8,220
January. .. ..oo.oooiiiiiiiaiii. 115 41 49.6 76.7 1,540 4,720
February. ... .................L 226 41 77.9 127 2,180 6,690
e et maaeeaaaea e 124 45 58.3 90.2 1,810 5,550
April 1-19. ... ... 248 41 75.4 117 1,430 4,400
The period. - ...oveieme i e et 27,800 85,200

KAHAKULOA STREAM NEAR HONOKAHAU, MAUL

Locatron.—Three miles above mouth of stream, about 12 miles by trail southeast of
Honokahau.

RECORDS AvATLABLE.—Fragmentary record January 22, 1913, to December 16, 1914.
Station discontinued.

GaGeE.—Stevens water-stage recorder.

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; both banks high and nearly vertical to above high water. Control
composed of large boulders; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record; 3.25
feet May 18, 1914 (discharge, 92 million gallons per day, or 142 second-feet);
minimum stage recorded, 0.99 foot January 30, 1913 (discharge, 0.95 million
gallons per day, or 1.5 second-feet).

Drversions.—None above station.

ReaurarioNn.—None.

UrtLizatioN.—Irrigation of taro and domestic supply.

Accuracy.—Record very fragmentary owing to faulty working of water-stage recorder,
but estimates given are based on a well-defined rating curve and continuous
gage-height record and are good for all stages.
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Discharge measurements of Kahakuloa Stream near Honokaehaw, Moaui, during the years
ending June 30, 1914 and 1915.

Discharge.
Dat Made b hGa et
ate. ade by— eig .
(feet). | Second- | Million
feet. gations
per day.
1913—Oct. 5 1.10 2.6 1.7
1914—Mar. 19 107 2.5 1.6
June 11 1.32 6.2 4.0
July 29 2.42 72 46
29 2.22 46 30
29 2.18 46 30
Sept. 17 1.85 26 17
17 1.69 20 13

Monthly discharge of Kahakuloa Stream mnear Honokahaw, Maui, for the years ending
June 80, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
ch%?d' Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. .
914.

March 19-31 17 1.7 4.04 6.25 52 161
April 14, 29-30, . 35 1.7 8.04 12.4 169 518
ay 1-4, 13-30 R 92 2.6 2.79 4.32 335 1,030
June 3-10.. . 16 5.4 8.42 13.8 67 207
September 17 71 9.7 21.8 33.1 306 937
October. ...... 53 2.6 8.82 - 13.6 273 839
November 1-17, 30 . 28 1.7 5.42 8.39 98 299
December 1-16 17 3.2 6. 41 9.92 102 315

NotE,—Discharge determined from a rating curve well defined below 50 million gallons per day (77
second-feet). Water-stage recorder did not operate satisfactorily; consequently record is fragmentary.

HONOKAHAU STREAM NEAR HONOKAHAU, MAUL

Location.—1,000 feet above intake of Honokahau ditch, about 6 miles southeast of
Honokahau.

RECORDS AVAILABLE.—March 6, 1913, to June 30, 1915.

Gace.—Stevens water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from cable 400 feet below gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet below gage
but makes sharp bend 50 feet above gage; right bank slopes gently; left bank is
vertical wall of rock. Control is composed of large boulders; shifts infrequent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.10
feet at 5.30 a. m., December 4, 1913 (discharge, computed from extension of rating
curve, 700 million gallons per day, or 1,080 second-feet); minimum stage recorded,
1.00 foot October 31, 1913 (discharge, 10 million gallons per day, or 15 second-feet).

Diversions.—None above station.

RecuratioN.—None.

UrruizaTioN.—Low flow of stream all diverted by Honokahau ditch for irrigation of
sugar cane and power development.

Accuracy.—Estimates are based on well-defined rating curve and continuous gage-
height record; good for all stages.
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Discharge measurements of Honokahau Stream near Honokahau, Maui, during the years

ending June 30, 1914, and 1915.

Discharge.
Dat Made b hGg"gt?t
ate. e by— eig .
Y (feet). | Second- | Million
Toot, gallons.
" per day.
1913—Tuly 8 | C.T. Bailoy.eu. . oo ceee e 121 20 13
Aug. 22 ({..... ' o S 1.18 19 12
Oct. 4 ... P, 1.11 17 11
1914—Mar. 18 | G. R. White... ... ... i 1.27 21 14
M: [ A 53511 IS 1.46 27 18
2.98 203 131
3.02 215 139
3.45 305 197
4.40 678 438
3.60 378 244
1.68 39 25

Discharge, in million gallons per day, of Honokahau Stream near Honokahau, Maui,

Jor the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date.

Tuly.

Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.

Apr. | May. | June.

1913-14.

12 11 4. 16 12
11 46 Ml 14 12
11 56 24 1., 14 12
12 26 308 |....... 14 12
1 14 m ..., 14 12
24 12 106 |....... 14 12
20 18 3l 4....... 14 12

1 34 26 1....... 20 42
11 76 491 ... 16 14
11 80 18 1...... 14 14
11 24 6 ....... 14 14
1 56 16 |....... 14 12
11 20 16 (....... 14 12
i1 16 16 |....... 14 12
11 60 16 |....... 14 12
16 95 16 |....... 14 12
12 72 19
11 20 18
12 16 14
11 14 56
11 14 16
10....... M1l

14 14 108
16 26 39
14 123 22
14 31 20
22 18 20
90 16 56
28 76 56
16 201 48
16 31 41
22 19 34
16 18 26
14 18 60
12 26 56
26 20 26
16 20 34
12 16 52
14 2 39
28 155 56
106 148 142
76 238 46
80 106 26
85 24 49
142 19 36
42 28 52
34 20 228
31 34 52
16 49 56
16 49 31
18 22 31
14 20 22
...... 2214......
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Discharge, in million gallons per day, of Honokahau Stream near Honokehau, Maus, for
the years ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.

64 162 Pz 22 20 16 19 14
68 46 34 22 20 18 18 14
72 36 26 22 20 22 18 14
52 36 68 20 19 16 16 16
76 36 60 52 100 16 16 19
68 36 28 20 31 18 16 16
64 24 26 34 42 16 16 20
56 31 26 20 28 16 16 16
228 31 28 26 20 20 16 19
68 31 31 80 20 26 16 20
46 31 68 49 19 46 16 16
46 31 34 100 19 85 31 16
42 31 26 60 36 22 19 16
42 85 26 28 26 16 18 20
42 68 26 24 36 16 16 26
52 36 4 24 24 64 16 28
52 31 24 22 22 72 16 22
60 36 24 31 20 28 16 28
52 76 4 39 20 22 19 100
68 42 22 24 18 18 18 76
31 24 142 16 16 31 39

39 31 4 238 16 20 20 34
39 28 24 '76 16 60 19 20
39 117 22 95 16 31 19 20
39 f....... 22 42 16 22 20 42
49 ... 22 16 46 16 22
49 |....... 22 16 123 16 22
52 f....... 22 16 100 16 16
52 [....... 22 16 106 16 16
80 [....... 22 16 39 14 28
85 |....... 24 16 f....... 14 |.......

Nore.—Discharge determined from a well-defined rating curve. Discharge interpolated June 8-10, 1914,
No gage record for other days for which discharge is not given.

Monthly discharge of Honokahaw Stream near Honokahau, Maut, for the years ending
June 30, 1914 and 1915.

Discharge. Total run-off.
Million gallons per day.
Month. g P o4 -
Second- | Million | Acre-
Maximum.| Minimum. | Mean. | (mean). | 821lons- feet.
1913-14.

Ty eeeae e 60 12 18.8 29.1 584 1,790
August 1-28.._... P 148 12 21.2 32.8 593 1,820
September 21-30.. . 11 11 11.0 17.0 110 338
ctober.......... . 31 10 13.8 21.4 428 1,310
November........ 282 11 52.0 80.5 1,560 4,790
December.......... e 308 14 35.1 54.3 1,090 3,340
January 816, 28-31.................. 155 16 39.5 61.1 514 1, 580
February.........ooooiiiiii. 20 12 14.1 21.8 396 1,210
March..l......... 56 12 16.9 26.1 524 1,610
Aprilee.....ooo... 142 12 35.0 54,2 1,050 3,220
238 14 52.7 815 1,640 5,010

228 20 52.1 80.6 1,560 4, 800

210 22 74.7 116 2,320 7,110

228 28 73.8 114 1,180 3,620

162 49 89.9 139 1, 260 3,860

228 39 61.3 94.8 1,900 5,830

November 1-24... .. 162 28 48.0 74.3 1,150 3,540
January............ 68 22 29.0 4.9 899 2,760
February.......... 238 20 49.3 76.3 1,380 4,240
March........ e 100 16 23.7 36.7 736 2, 250
Aprili.oo.oooillll 123 16 37.9 58.6 1,140 3,490
B euennecerannnnns 31 14 17.8 27.5 553 1,690

B 1 100 14 25.8 39.9 775 2,380
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HONOLUA STREAM NEAR HONOKAHAU, MAUI

LocaTioN.—300 feet above Honokahau ditch crossing, about 2 miles south of Hono-
kahau.

RECORDS AVAILABLE.—March 12, 1913, to June 30, 1915.

Gage.—Vertical staff on right bank; read twice daily.

DiscaarcE 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; stream bed very rough and on steep grade; right bank high and
nearly vertical; left bank high with gentle slope. Control is compesed of large
boulders; fairly permanent.

EXTREMES oOF DiscHARGE.—Maximum stage recorded during period of record, 4.00
feet at 6 a. m. November 28, 1914 (discharge, computed from extension of rating
curve, approximately 180 million gallons per day, or 278 second-feet; minimum
stage recorded, 0.25 foot October 23 and 24, 1913 (discharge 0.15 millien gallons
per day, or 0.25 second-foot).

Drversions.—Nene above station.

RecuLaTIoN.—None.

UriLization.—Nermal flow diverted by Honokahau ditch for irrigatien of sugar cane.

Accuracy.—Estimates based on a fairly well defined rating curve and a reliable gage-
height record of two readings daily; fair for all stages.

Discharge measurements of Honolua Stream near Honokehau, Maui, during the years
ending June 30, 1914 and 1915.

[Made by C. T. Bailey.]

Discharge. Discharge.
Date Harght Dat haioht
ate. 6l -~ ate. eig -~

(feet). | Second- l\g]llhon (feet). | Second- M;ﬁléon

feet, | EZLOTS feet. | 82078
per day. per day.

1913—July 10....... 0.55 1.4 0.95 || 1914—June 12....... 1.63 42 27

Aug.22...... .46 .8 .5 July 29....... 1.99 67 44

1914—Mar.18..... .. .67 2.5 1.6 Aug.6....... 101 12 7.8

Discharge, in million gallons per day, of Homnolua Siream near Honokahau, Maur, for
the years ending June 30, 1913, 1914, and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.}

Date. Mar. | Apr. | May. | June. Date. Mar. | Apr. | May. | June.
12 30 6.8 1.8
2.3 1.8 1.0 4.7 22 5.7 1.0
1.0 3.0 1.0 1.4 12 9.2 .7
.7 3.0 1.0 1.0 11 15 .5
.5 1.8 1.8 .5 8.0 3.8 .5
.4 1.4 1.4
-7 14 2.3 .5
.4 1.0 1.8 22 9.2 1.8 .5
.4 1.0 1.8 3.0 12 1.8 .5
.4 1.0 1.0 .7 5.7 1.8 .5
.4 1.0 L4 L8 26 1.8 .5
.4 L0 4.7
1.0 5.7 18 .7
30 L0 1.4 .7 8.0 2.3 12
18 20 4.7 1.4 3.8 2.3 20
44 3.0 12 1.0 3.8 2.3 14
24 12 1.8 .5 3.0 2.3 11
42 22 4.7 2.3 [-aeannn. 10]...enun.
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Date.
1913-14.

Discharge, in million gallons

222

1914-15.

NoTE.—Discharge determined from a fairly well defined rating curve.
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Monthly discharge of Honolua Stream near Honokahau, Maut, for the years ending June
380, 1918, 1914, and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | illion | Acre-
(mean) gallons. feet.
Maximum.| Minimum. | Mean. .
1913.

March12-31....... ...l 22 0.5 3.27 5.06 65 201
April . .. 44 4 1.3 17.5 339 1,040
22 1.0 4.39 6.79 136 418

June............... 20 5 3.54 5.48 106
Theperiod ........ooooooe i e e 646 1,980

1913-14.

July.......... e 11 .4 2.11 3.26 65 201
August............. .. 34 .4 2.78 4.30 86 264
September et 4.7 .2 .66 1.02 20 61
October....._.... e 20 .15 1.35 2.09 42 128
B 55 -3 9.4 14.6 283 869
72 7 8.89 13.8 276 846
50 .7 11.6 17.9 360 1,100
12 .4 1.98 3.06 56 170
9.2 .25 1.47 2,27 46 140
24 .7 6. 30 9.75 189 580
18 1.0 7.14 11.0 221 679
44 18 7.15 1.1 214 658
72 .15 5.09 7.88 1,860 5,700
July . 60 1.4 12.0 18.6 372 1,140
August............... 40 1.8 7.09 11.0 220 675
September .- 30 1.8 7.92 12.3 238 729
October.............. .- 16 .7 5.04 7.80 156 479
November R .. 98 .5 8.42 13.0 253 775
December............ .. 34 3.0 7.84 12.1 243 746
. 16 1.0 3.30 5.11 102 314
40 .7 8.08 12.5 226 694
40 Lo 5.77 8.93 179 549
66 L0 11.2 17.3 336 1,030
8.0 1.4 3.10 4.80 96 295
28 1.4 4.89 7.57 147 450
98 .5 7.04 10.9 2,570 7,880

HONOKAWAI STREAM NEAR LAHAINA, MAUL

Location.—500 feet below confluence with Amalu Stream, about 8 miles northeast
of Lahaina,

RECORDS AVAILABLE.—May 13, 1913, to June 30, 1915.

Gace.—Vertical staff on right bank, read twice daily.

D1ScHARGE MEASUREMENTS.—Made by wading or from footbridge 150 feet below gage.

CHANNEL AND CONTROL.—Omne channel at all stages; filled with large boulders and
very rough; very narrow at gage. Control a rock ledge; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.6 feet
at 7 a. m. February 21, 1915 (discharge, computed from extension of rating curve,
approximately 120 million gallons per day, or 186 second-feet); channel occa-
sionally dry.

DiversioNs.—Most of the normal flow is diverted into Honokawai ditch half a mile
above gage.

Recuration.—Natural flow of stream is increased by a development tunnel a short
distance above intake of Honokawai ditch. ’

Urmization.—Irrigation of sugar cane and taro.

Acouracy.—Estimates based on a rating curve well defined below 40 million gallons
per day and a gage-height record of two readings daily; fair for all stages.

60398°—wsp 430—17—15
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Discharge measurements of Honokawai Stream mear Lahaina, Maui, during the years

ending June 30, 1914-15.

N [Made by C. T. Bailey.]
Discharge. Discharge.
Date hG? e1: Date. hG? et

ate. eig -, ate. ei —

(e | Scoona- | el (e | sgzona- | Sl
feet. g2 feet.
per day. per day.
1.14 0.75 0.5 |} Bept.15. .. ........ 2.41 19 13
3.05 40 26 || 7 15eeaai.. 2.28 17 1
2.70 27 18

Discharge, in million gallons per day, of Honokawai Stream near Lahaina, Maus, for the
: years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.

0.05| 0.05| 0.05| 0.3 6.4
.05 051 .2 .2 .4
05| .05 .05| .05 .05
051 .05| .05|28 .05
.05 .05 .05 7 .05
.05 051 2.6 .2 .05
W05 .05 . 2.0 .05
.05 .05 .2 |4 .4
.05 .05 .05 T 10
.05 .05 W7 .4 53
.05 05| .6 .3 .4
.05 051 .1 .1 4.8
051 17 .05 .05 58
.05 .05 .3 .05 .2
.05 .05 1.7 .05 1.0
.05 .05 .2 .05 .1
051 9.0 .05 .05 1.2
.05 051 1.7 2.6 .7
.05 0510 2.0 111 68
.05 .05 32 56 29
.05 | 52 20 .1

051 2.0 .2 6.4

.05 | 47 .05 .2

.05 13 .05 1.2

.05 3.0 .05 | 80

05 1.7 051 12

.05 .7 .05 2.0

.05 051 7.1 .6
.2 . .05

.05 .2 . 3.4

IS W FUORIOR N | ) R

TS
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Discharge, in million gallons per day, of Honokawati Stream near Lahaina, Maui, for the

years ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.
9.7 0.6 0.2] L7 125 3.4 2.0 0.4 0.3 0.2 0.4 0.2
4.8 .4 19 22 4.4 3.0 2.0 .4 .3 .2 .3 .2
.3 9.7 7.1 L7 1.2 7.1 | 19 .3 .4 .2 .3 .2
.7 |56 6.4 1.7 1.0 2.6 |26 .3 | 14 .2 .3 .2
1.0 |25 7.8 4.8 7 2.3 2.3 |29 1.0 .2 .4 .2
05 ( L2 46 4.4 1.4 2.3 2.0 L7 .7 .2 .4 .3
.1 .4 1.4 L2 1.0 2.3 L7 5.8 7 .2 .3 .2
5.3 .4 .6 3.4 .7 2.0 1.7 1.4 |15 .2 .2 .3
.7 .3 .61 47 .7 1.7 1.7 L7 1.0 .2 .2 .2
7 9.0 14 3.9 1.0 2.3 |25 14 .4 .2 L7 .6
2 | 44 1.2 .7 1.0 | 20 4.4 2.6 .4 5.3 4 .2
.4 .6 11 .6 .7 123 2.0 |12 3119 .2 .2
1.7 .4 4.8 .6 1.0 |10 L2 9.7 .3 L7 .2 .2
.2 | 26 53 .4 1.7 4.4 1.0 1.7 10 .4 .2 .3
7.8 .7 21 .4 2.6 3.4 1.0 1.0 1.2 .2 .2 .3
.6 .4 4.4 .6 1.4 2.3 1.0 1.2 .6 |18 .2 2.0
.7 |30 44| L7 1.2 2.0 1.0 2.3 .4 2.3 .2 .2
1.0 |16 22 1.4 1.4 2.0 1.0 1.2 .2 .6 .2 30
.2 6.4 23 2.6 2.6 1.2 .7 2.0 .2 .4 1.7 14
.1 2.0 2.3 .7 3.0 |35 7122 .2 .2 .6 1.2
.2 |10 1.0 3.4 L7 4.4 .7 (100 4 .2 .3 2.3
.4 | 24 3.4 .4 1.7 1.7 7125 40112 .2 .3
7.8 | 26 8.4 .4 L7 1.4 g 14 .3 3.9 .2 .3
11 1.7 7 .4 | 20 1.4 7 2.6 .2 1.4 .2 1.0
26 5.8 .4 .3 3.0 |12 -6 1.0 .4 |18 .2 .2
35 7 .3 .4 1.4 {20 .6 .6 .05 | 28 .2 1.0
18 .6 3.4 23 |14 2.3 .3 .4 4 |11 .2 .6
50 8.4 .6 3.0 |62 5.8 .3 .4 .4 |8 .2 .3
54 3.0 7.1 L7 }11 3.9 I T .4 2.3 .4 .2
.| 40 .3 22 2.3 |15 2.0 .3 .2 .4 .2 9.0
39 |12 ... 12 ..., 2.0 .3 12 P 2 feaenann

Nore.—Discharge determined from a rating curve well defined below 40 million gallons per day (62
second-feet). Stream dry or practically no flow on days for which discharge is not given.

Monithly discharge of Honokawai Stream near Lahaina, Mousi, for the years ending June
30, 1914 and 1915.

Discharge. Total run-off.
Month, Million gallons per day. ~ Second- oo
foor | MIMOR oo foet,
. |Maximum.|Minimum.| Mean, | (mean) 8 d
1913-14. °
7.8 0 0.72 1.14 22 68
4.5 (1] .43 .67 13 41
1.4 (1] .06 .09 2 6
6.5 (1] .32 .50 10 30
12 1} 2.46 3.81 74 226
14 0 1.08 1.67 34 103
41 0.05 3.35 5.78 104 319
.05 .05 .05 .08 1 4
21 .05 1.07 1.66 33 102
52 .05 5.42 8.39 163 499
56 .05 5. 65 8.74 175 538
80 .05 8.00 12.4 240 737
80 0 2.38 3.68 871 2,670
54 .05 9.11 14.7 283 867
56 .3 9.63 14.9 299 916
September. 53 .2 9.92 15.3 298 913
October.... 47 .3 4.13 6.39 128 393
November. 62 .7 6,17 9, 55 185 568
December. . 35 1.2 6.10 9.44 189 580
January.... 26 .3 3.32 5.14 103 316
February. . 100 .3 10.1 15.6 282 868
arch 15 .05 1.35 2.09 42 128
April. . 80 .2 6.88 10. 6 206 633
May. .. 1.7 .2 .36 .56 11 34
JUDO. «oe i 30 .2 2.21 3.42 66 203
The YOaT . - - eneeeeemeaennn 100 .05 R 8.87 2,090 6,420
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HONOKAWAI DITCH NEAR LAHAINA, MAUTL

LocarioN.—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. .

REecorDs AvArLABLE.—July 1, 1912, to June 30, 1915,

Gage.—A graduated rod, which the observer placesin center of flume at each reading;
gage read twice daily.

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 is clean and uniform in section
and grade. - Discharge relation stable.

ExrTrEMES oF DISCHARGE.—Maximum stage recorded during biennial period, 1.67 feet
August 12, 1913 (discharge, 15 million gallons per day, or 23 second-feet); mini-
mum stage recorded, 0.80 foot May 15, 1913 (discharge, 2.4 million gallons per
day, or 3.8 second-feet); minimum stage recorded during biennial period, 0.88 foot
September 25 to 28, 1913 (discharge, 3.1 million gallons per day, or 4.8 second-feet).

Diversions.—Ditch diverts all low-water flow from Honokawai and Amalu streame.

RecuLatioN.—Flow controlled by head gates.

UrmLizaTion.—Power development and irrigation of sugar cane.

Accuracy.—Estimates fair for all stages. Great care has to be taken in making
measurements on account of shape of flume, but a fairly good rating curve has been
developed. Because of the uniform conditions the extension of the rating curve
is probably good.

Discharge measurements of Honokawai ditch near Lahaina, Maui, during the years end-
ing June 30, 1914 and 1915.

[Made by C. T. Bailey.]

Discharge.
Date llG' et
ate. e]; -
. (teet). | Second- | ATWon
feet. per day. -
I913—AUg. 3. . iiiiiiciiiiiiiiiieiaaa 0.92 5.2 3.4
1914—AUG. 12. i iieeee e, 1.10 8.6 5.6
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Monithly discharge of Homokawas ditch near Lahaina, Maus, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
.
Month, Million gallons per day.
S"fe%’;d' Million Acre-
(mean) gallons, feet.
Maximum.| Minimum. | Mean. .
1913-14.

6.1 3.2 4.23 6. 54 131 402
15 3.2 4.69 7.26 145 446
7.8 3.1 3.72 5.76 112 342
9.7 3.2 4,04 6.25 125 384
12 3.2 7.16 11.1 214 658
9.0 3.2 3.97 6.04 123 378
9.3 3.2 5.04 7.80 156 479
4.3 3.2 3.24 5.01 91 278
8.0 3.2 3.83 5.93 119 364
6.1 3.2 4.20 6. 50 126 387
6.7 3.8 4.43 6. 85 137 421
7.4 3.2 4.80 7.43 14 442
Theyear............ocovi. 15 3.1 4.45 6.89 1,620 4,980
9.3 4.3 5.93 9,18 184 564
8.0 4.9 6. 34 9.81 196 603
8.0 4.3 6.12 9.47 184 563
8.0 4.9 6.12 9.47 190 582
9.3 5.5 6.38 9.87 192 587
December - 8.6 6.1 6.84 10.6 212 651
January... [ 8.6 6.1 6.57 10. 2 204 625
February . RN 11 6.1 7.16 11.4 201 615
March..... e 8.0 5.5 6.15 9. 52 190 585
April... . 9.3 4.9 6.31 9.76 189 581
ay..--. . 6.7 4.3 5.13 7.94 159 488
JURC. et 7.4 4.3 5.27 8.16 158 485
Theyear........ccooceennen... 11 4.3 6.19 9.58 2,260 6,930

KAHOMA STREAM NEAR LAHAINA, MAUT.

LocatioN.—About 125 feet above intake of Pioneer Mill Co.’s upper ditch, 3} miles
east of Lahaina.

RECORDS AVAILABLE.—August 3, 1911, to June 30, 1915.

Gage.—Vertical staff on left bank; read twice daily.

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

CHANNEL AND coNTROL.—Channel at gage is a pool at foot of rapids; right bank high
and wooded; left bank a vertical wall of rock. Control composed of large and
small boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.50
feet at 3 p. m. June 10, 1914 (discharge, estimated from extension of rating curve,
500 million gallons per day, or 770 second-feet); channel frequently dry.

Diversions.—None above station at present. Before November 24, 1914, the mini-
mum flow of the stream and water from Kahoma development tunnel was diverted
above station;since that date all water passes the gage.

RecuraTroN.—Normal flow of the stream largely increased by development tunnel
about 300 feet above station.

UriLizaTion.—Irrigation of sugar cane.

Accuracy.—Estimates fair for ordinary stages; extension of rating curve not con-
firmed by measurements; estimates above 30 million gallons per day approximate
only.
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Discharge measuremmts of Kehoma Stream near Lahaina, Maui, during the years ending
June 30, 1914 and 1915.

{Made by C. T. Bailey.}

Discharge.
Gage
Date. heiagﬁlt ;
(feet). Second- gal‘ll%g’;
feet. per day.
IR R RN T L PN 0.62 0.2 0.1
1914—Mar. 24 _. . .43 .15 .1
Sept. 12 1.50 24 L15

Discharge, in million gallons per day, of Kahoma Stream near Lahaina, Maui, for the
years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

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

1913-14.
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Discharge, in million gallons per day, of Kahoma Stream mear Lahaina, Maui, for the
years ending June 30, 1914 and 1915—Cuntinued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.
1.... . . . 23 6.5 7.8 4.5 3.4 3.0 2.8 2.6 2.5
2 . . 10 1.4 7.8 4.5 3.4 3.0 2.8 2.6 2.5
33 .5 9.0 4.3 3.4 3.0 2.8 2.6 2.5
1.4 .5 6.5| 23 3.4 10 2.8 2.6 2.5
2.8 .35 6.5 | 23 42 4.1 2.8 2.6 2.5
13 .95 6.5 5.3 5.9 3.7 2.8 2.6 2.9
17 .35 5.5 4.5 5.7 3.3 2.8 2.6 2.5
5.5 .35 5.5 4.1 5.7] 13 2.8 2.6 2.5
19 .35 5.5 4.1 3.3 3.7 2.8 2.6 2.5
5.5 .351 17 4.1 19 3.3 2.8 2.9 2.5
3.5 351 15 30 5.7 3.0 3.7 4.3 2.5
.95 .35 13 7.0 13 3.0 17 2.5 2.5
.5 .35 7.8 4.3 5.9 3.0 3.3 2.5 2.5
.5 2.0 7.8 4.1 6.1 3.1 2.8 2.5 12
.5 .95 6.5 4.1 3.7 3.7 2.7 2.5 12
7.8 .35 .5 5.5 3.9 3.3 3.0 33 2.5 4.3
2.5 1.4 .35 5.5 3.8 4.7 2.9 4.5 2.5 3.7
9.0 1.4 .35 5.5 3.8 4.5 2.9 2.7 2.5 19
1.4 7.8 .35 5.5 3.8 6.5 2.9 2.7 6.1 48
1.4 2.5 .95 19 3.7 39 2.9 2.7 59| 12
19 2.0 1.4 .5 6.5 3.7 2.9 2.7 2.5 4.3
19 2.0 1.4 .35 5.5 3.7 2.9 12 2.5 4.7
4.5 4.5 .5 .35 5.5 3.6 2.9 7.2 2.5 2.5
.5 .95 .35 10 5.5 3.6 2.9 4.5 2.5 2.5
4.5 .5 .35 5.5 9.0 3.6 2.9 | 52 2.5 3:9
.5 .35 .35 | 4.5 19 3.6 2.9 28 2.5 2.7
.5 95| 2.0 |56 5.5 3.5 2.9 9.0 2.5 2.7
4.5] 23 1.4 |59 23 3.5 2.9 33 2.5 2.5
1.4} 10 2.0 |12 6.5 3.5 2.9 5.1 2.5 2.5
4.5 |23 .95 | 15 5.5 3.5 2.9 3.5 2.5 13
4.5 ....... 3.5 oeoo... 4.5 3.5 2.9 ... 2.5 |eaenaas

NorE.—Discharge determined from a rating curve fairly well defined below 30 million gallons per day
(46 second-feet); curve extended to cover highwater.

After about Nov. 24, 1914, discharge from Kahoma development tunnel (lowerg&entered the stream above
the gaging station (see description); discharge Jan. 3, 16~19, Jan. 23 to Feb. 4, Mar. 1-3, 11-13, Mar. 16 to
Apr. 10, 14, 15, 18 to 21, May '1-9, 12-18, May 21 to June 5, 7-13, 23, and 24, 1915, taken from more reliable
and accurate weir records on Kahoma development tunnel (lower). Stream practically dry on days for
which discharge is not given.

Monthly discharge of Kohoma Stream near Lahaina, Maui, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
S“g’elt‘d‘ Million Acre-
. . (mean) gallons. feet.
Maximum.| Minimum. | Mean. .
1913-14.

July oo 42 0 3.67 5.68 114 349
August............. .. 52 0 1.94 3.00 60 185
September........... - 10 0 .37 .57 11 34
October_............. .. 45 0 2,78 4.30 86 264
November... ....... .. 59 0 8.21 12.7 246 756
December............ 28 . 0 1.48 2.29 46 141
January................ 39 0 2.89 4.47 90 275
February.............. 5 0 .10 .15 3 9
March.................. 71 0 3.20 4.95 99 304
April. 79 Q 6.36 9.84 191 586
ay.. 23 0 2.48 3.84 7 236
June. 194 0 17.0 26.3 510 1,570
The year. . eeeoueeueeicaniaann 194 0 ’ 4.20 6.50 1,530 4,710
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Monthly discharge of Kahoma Stream near Lahaini, Maui, for the years ending June 30,
1914 and 1915—Continued.

. Discharge. Total run-off.
Month, Million gallons per day.
Se?:;d' M{]‘lion ?crg—
gallons. oet.
Maximum. | Minimum.| Mean. | (Te€aD).
191415, .
July .o 91 0 13.5 20.9 418 1,280
August.... .. 67 0 10.8 16.7 336 1,030
September 108 .1 13.9 21.5 417 1,280
October..... 33 .35 5.28 8.17 164 502
November. . 59 .35 6,04 9.35 181 556
December. 23 4.5 8.54 13.2 265 812
January... 30 3.5 8.10 9.44 189
February . 75 3.3 12.4 19.3 349 1,070
March 13 2.9 3.63 5.62 112 345
April 52 2.7 8.67 13.4 260 798
ay 6.1 2.5 2.83 4.38 88 269
June. . 48 -2.5 6.17 9.55 185 568
THe Year........oeoeeemeeenn.. 108 0 g.12] 126 2,960 9,090

KAHOMA DEVELOPMENT TUNNEL! NEAR LAHAINA, MAUL

LocaTioN.—At portal of lower of two development tunnels of Pioneer Mill Co., 3%
miles east of Lahaina.

RECORDS AVAILABLE.—August 1, 1911, to June 30, 1915.

Gage.—Vertical staff; read twice daily.

DISCHARGE MEASUREMENT8.—A 4-foot sharp-crested weir with end contractions
meagures discharge from development tunnel and amount diverted from stream
by small pipe; measurements checked by current meter.

CHANNEL AND coNTROL.—Deep pool at weir confined by rock and concrete walls.

EXTREMES OF DISCHARGE.—Maximum discharge during period of record, 6.5 million
gallons per day or 10 second-feet, August, 1911; minimum discharge, 1.7 million
gallons per day or 2.6 second-feet.

Diversions.—Small amount diverted from Kahoma Stream also passes over weir.

REeguLATION.—None.

UmiLizaTioN.—Irrigation of sugar cane.

Accuracy.—No velocity of approach; weir conditions and estimates good.

The following discharge measurement was made by C. T. Bailey:
August 19, 1913: Gage height, 0.42 foot; discharge, 3.8 second-feet, or 2.4 million
gallons per day.

1 Described in Water-Supply Papers 318 (p. 243), 336 (p. 156), and 373 (p. 121) as “ Kahoma ditch at weir.”
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NotE.—Discharge determined from weir table.
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Monthly discharge of Kahoma development tunnel near Lehaina, Maui, for the years ending
June 80, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Seﬁg@‘l' lgumion ?\ctte-
gallons. eet.
Maximum.| Minimum., | Mean, | (T€aR)-
1913-14,
5.2 2.2 3.03 4.69 94 288
5.0 2.2 2. 80 4.33 87 266
5.0 2.2 2. 46 3.81 74 226
4.4 2.2 2.65 4.10 82 252
5.0 2.2 3.61 5.59 108 332
4.8 2.1 2.55 3.95 79 43
4.5 2.2 2.80 4.33 87 266
3.0 2.2 2,27 3.51 64 195
4.0 2.2 2. 50 3.87 78 238
4.0 2.2 -2.92 4,52 88 269
4.0 2.2 2,69 4,16 84 256
3.5 2.2 2.88 4. 46 86 265
5.2 2.1 2.77 4,29 1,010 3,100
3.5 2.2 2.70 4.18 84 257
3.0 2.2 2.47 3.82 77 235
2.6 2.2 2.44 3.7 73 225
4.0 2.6 3.38 5.23 105 322
4.5 4.0 4.30 6. 65 129 396
4.5 4.5 4.50 6.96 1 428
4.3 3.5 3.81 5,89 118 362
3.4 3.1 3.30 5.11 92 284
3.0 2.9 2.95 4.56 92 281
2.8 2.6 2.74 4.24 82 252
2.6 2.5 2.54 3.93 79 212
2.5 2.5 2.50 3.87 75 230
4.5 2.2 3.14 4.86 1, 150 3,510

LAHAINALUNA STREAM NEAR LAHAINA, MAUIL

LocaTioN.—200 feet above Pioneer Mill Co.’s upper ditch intake, a quarter of a mile
above Lahainaluna School, and about 1} miles northeast of Lahaina.

RECORDS AvAILABLE.—August 1, 1911, to June 30, 1915. '

Gaage.—Vertical staff on right bank installed May 7, 1913; read twice daily. Prior
to May 7, 1913, vertical staff 200 feet below present site.

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

CHANNEL AND coNTROL.—One channel at all stages; straight for 50 feet above and
below gage; bed of stream very rough, banks high. Control composed of boulders
and gravel; fairly permanent between extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
3.80 feet at 6 a. m. August 12, 1913 (discharge, approximately 140 million gallons
per day, or 217 second-feet); minimum stage recorded, 0.10 foot (old datum)
August, September, and October, 1912 (discharge, 0.3 million gallons per day,
or 0.5 second-feet). Minimum stage recorded during biennial period, 0.70 foot
(new datum) March 26-31, 1915 (discharge, 0.4 million gallons per day, or 0.6
second-foot).

Drversions.—Most of the normal flow of the stream is diverted into Lahainaluna
ditch about 1 mile above the station.

REeGuLATION.—Amount diverted above varies.

UriLization.—Water diverted above station is used for domestic supply, power,
and irrigation; water passing gage is diverted for irrigation of sugar cane and taro.

Accuracy.—Estimates July 1, 1913, to March 29, 1914, fair for low and medium stages;
estimates over 6 million gallons per day poor because of lack of measurements
above that stage. For period March 30, 1914, to June 30, 1915, rating curve is
well defined throughout and estimates are good.
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Discharge measurements of Lahainaluna Stream near Lahaina, Maui, during the years

ending June 30, 1914 and 1915.

Discharge.
Dat Made b hevit
ate. ade by— eig] 113
v (fet). | Second. | Million
feet. 82
per day.
1913—Aug. 19 1.1 0.95 0.6
Sept. 30 1.15 .9 .6
1914—Mar. 17 1.56 5.4 3.5
- May .86 1.2 .75

1.66 12 8.0

June 26 3.30 150 97

26 2.85 o 60

26 2.50 58 38

26 1.80 17 11
Sept. 11 1.42 7.2 4.7

Discharge, in million gallons per day, of Lahainaluna Stream near Lohaina, Maui, for

the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.
0.95] 0.5 0.65 0.5 1.6 1.0} 1.3 0.65| 0.75| 0.6 1.8
.95 .5 .5 .5 1.3 1L.0| LO .65 1.1 .6 1.1
.95 .8 .65 1 25 .8 1.6 .8 .65 .6 .6 1.1
.95 .65 .65 23 30- 4.7 L0 .8 .5 2.2 1.1
95 .5 .5 8 4.0 2.9 .8 .8 .5 .6 .98
5.4 2.1 .5 9.5 .8 2.9 1.3 .8 .8 .6 .6 13
2.9 1.3 .5 .8 2.4 2.0 1.3 .8 .8 .6 .6 18
1.8 11 .5 |16 4.7 L6 43 .8 .8 .6 118 3.3
11 .95 .5 .8 91 16 9.5 .8 .8 .6 1.3 12
1.3 1.3 .5 .5 49 1.3 2.0 .8 .8 1.1 .75 3.3
11 1.1 1.0 .5 12 1.0 1.0 .65 .8 .75 .75 1.1
4.0 113 .65 65] 6.3 1.3 6.3 .8 .5 .6 .6 3.3
5.4 1.6 1.6 |43 .0 1.3 {12 .8 .5 .6 .75 3.3
L8 4.0 .65 | 4.7 1.0 1.3 2.4 .8 .45 .6 W75 L3
L5 2.0 .65 .8 1.0 1.3 2.0 .8 .4 1.3 .75 4.4
1.1 |11 1.3 .5 12 1.3 541 7.2 .4 .6 .75 1.3
1.1 2.0 7.2 .5 19 1.3 9.5( L3 12 .6 .75 3.8
1.1 .65 | 40 .5 76 12 1.6 | L0 1.3 .6 2.2 5.7
1.3 .65 .8 .5 19 2.0 1.0} LO 45| 3.3 1.8 8.8
L5 .65 .5 .5 2.0 1.3 7.2( 1.0 .65 22 20 30
1.1 .65 .65 .5 1.3 1.3 1.0 .65 .65 | 20 11 18
1.3 .65 .65 .5 1.0 1.3 16 .65 .65 .9 1.1 1.3
3.4 .65 .8 .5 1.0 1.3 1.6 .8 .8 |38 .9 5.7
1.5 1.3 .65 .65 1.1 1.3 1.0 .8 .65 15 .9 L3
L5 .8 .65 25 12 1.3 1.0 .8 .65 112 .75 4.4
1.3 .65 .5 1.0 27 1.3 .8 .8 .8 L8 .9 36
1.3 .65 .5 .5 4.0 1.3 .81 LO 1.0 75 L1 6.4
.95 .8 5 .5 1.3 1.0 1.0 .65 .8 .6 5.7 2.5
.95 .65 .65 5 1.3 1.0 LOJ....... 37 .75 L3 2.5
.95 .65 .65 .5 2.0 1.0 2.0....... 2.5 .6 L1 1.3
8 129 Lo IS L, Lot 20l...... .6 ... |3 2L EUPR
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Discharge, in million gallons per day, of Lahainaluna Stream near Lahaina, Mauwi, for
the years ending June 30, 1914 and 1915—Continued.

July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
4.4 1.8 3.31 11 4.4 29| 1.3 1.1 0.9 0.5 0.6 0.75
2.2 1.8| 33 24 2.5 2.2 13 1.1 1.1 .5 .6 .75
L1 17 22 4.4 1.6 3.8 L3 1.1 1.3 .5 .6 .75
2.5| 75 7.1 5.7 1.3 2.2\ 11 L1} 12 .5 .6 .6
2.5 | 47 11 11 16 1.8 1.4 30 1.3 .5 .75 .6
1.8 12 5.7 7.1 1.6 1.6 2.2 1.6 1.3 .5 .6 1.8
1.8 | 11 .8 20 1.3 16| L1 2.2 .9 .5 .6 .6
2.9 11 2.5 5.7 1.3 1.6 .9 13 8.0 .5 .5 .6
2.5 6.4 1.6 | 14 1.1 1.6 .9 .9 .9 .4 .5 .6
3.8 4 2.9 5.7 1.1 1.6 .9 8.8 .9 .5 1.8 1.3
1.8 24 4.4 1.6 1.1 5.0 24 1.6 .6 .6 1.1 .6
4.4 6.4| 26 1.6 1.1 8.8 2.9 2.9 6] 2.9 .6 .6
1.8 5.7 7.1 1.6 1.3 2.9| 1.6 1.6 .6 .75 .6 .6
1.6 3.8 33 1.3 1.6 2.9 L6 .9 .6 .5 .5 1.3
2.2 3.81 22 L3 1.8 1.6 1.6 .9 .6 .5 .5 4.4
2.5 3.8 8.8 1.6 1.3 1.6 | 1.6 .9 .6 3.3 .4 3.3
1.6 8.0 4.4 2.2 1.6 1L.1] 1.3 2.9 .6 L6 .6 1.8
1.6 20 11 1.8 1.1 1.1] 13 L3 .6 .9 .6 .6
1.3 17 8.8 17 11 L1 11 2.5 .6 .5 2.2 41
1.3 8.8 5.7 1.8 L3 11 1.1 12 .6 .5 L8 17
1.3 33 2.2 1.8 1.1 2.2 13 63 .6 .4 .75 1.3
1.3 36 2.5 1.6 .9 L8] L1 22 6] L1 .4 1.6
4.4 20 4.4 1.6 .9 1.8 .9 8.8 .6 L3 .4 .6
22 6.4 4.4 1.3{ 18 .9 .9 1.8 .9 .6 .5 .5
44 17 1.8 1.3 6.4 3.8 .75 1.3 9|14 .6 .5
47 8.0 13 1.3 3.3] 18 .75 1.3 4122 .6 1.3
15 3.3 4.4 4.4 41 1.8 75 1.1 .41 1.8 .75 2.9
33 7.1 7.1 2.2 92 11 W75 .9 .41 1.8 .75 .6
41 8.0| 18 2.9 17 1.8 (3 PN 44 L1 .75 .4
47 2.5 17 2.2] 18 1.3 (- 35 R .4 .6 .75 8.8
6.4 8.8 |....ucue 2.20....... 1.3 {35 R [ 35 P By £ 3 PR

NotEe.—Discharge determined from rating curves applicable as follows:

July 1 to Aug. 12, 1913, and Auf. 13, 1913, to Mar. 29, 1914, fairly well defined below 6 million gallons
perday (9 second-feet); Mar, 30, 1914, to June 30, 1915, well defined.

Record ofdischarges July 1 to Dec. 31, 1913, supersedes that published in Water-Supply Paper 373, p. 123.

Monthly discharge of Lahainaluna Stream near Lahaina, Maus, for the years end.ing June
30, 1914 and 1915.

Discharge. Total run-off.
h. Milli 1 er . - .
Mont on gallons per day. Second- | yion | Acre-
Maximum.| Minimum. | Mean. | (mean). | &3loDS. feot.
1913-14.
32 0.8 4.24 6. 56 131 403
113 .65 5.11 7.91 158 486
40 .5 2.20 3.40 66 203
43 .5 3.65 5.65 113 347
91 .5 13.4 20.7 402 1,230
30 .8 2.72 4.26 84 259
43 .8 4.67 7.23 145 444
7.2 .65 1.09 1.69 94
37 .4 2.29 3.54 71 218
38 .5 4.28 6.62 128 394
20 .6 2. 60 4.02 81 247
36 .9 6.21 9.64 186 572
The year. ... ..c.ccceeeeuanan 113 .4 4.38 6.78 1,600 4,900
1914-15.
47 1.1 9.94 15.4 308
75 . 1.8 14.5 22.4 448 1,380
33 1.3 9. 57 14.8 287 881
24 1.3 5.26 8.14 163 500
92 .9 7.66 119 230 705
18 .9 3.35 5.18 104 319
24 75 2.25 3.48 70 214
63 .9 6.32 9.78 177 543
12 .4 1.31 2.08 41 125
22 .4 2.06 3.19 62 190
2.2 .4 .74 1.14 23 70
41 .4 3.27 5.06 98 301
92 .4 5.51 8.53 2,010 6,170
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LAHAINALUNA DITCH NEAR LAHAINA, MAUL.

LocaTioNn.—200 feet above intake for Lahainaluna School power house and Lahaina
water supply, 1} miles east of Lahaina. ‘

RECORDS AVAILABLE.—May 6, 1913, to August 18, 1914, when ditch was replaced by
pipe and station discontinued.

Gage.—Vertical staff on left bank; read twice daily.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Very rough channel cut in lava rock on hillside; control is
fairly permanent; discharge relation affected somewhat at times by growth of
moss and cleaning of ditch,

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.30
feet at 4.30 p. m. November 18, 1913 (discharge, approximately 6.5 million gallons
per day, or 10 second-feet); minimum stage recorded, 0.65 feet August 4, 1914
(discharge, 0.1 million gallons per day, or 0.15 second-foot).

Diverstons.—Ditch takes all low flow from Lahainaluna Stream.

RecuraTiON.—Flow regulated by head gates.

UriuizaTioN.—Domestic supply for Lahaina; power and domestic supply for Lahai-
naluna School.

Accuracy.—Estimates July 1 to November 18, 1913, fair. Estimates November 19,
1913, to August 18, 1914, poor, owing to uncertainty of date of shift in control,
probable error of estimated discharge, and to regulation during laying of pipe line.

Discharge measurements of Lahainaluna ditch near Lahaina, Mau., during the year ending
June 30, 1914,

{Made by C. T. Bailey.}

Discharge. Discharge.
Date it Date, harght
ate. ©1] s ate. {3) 3
(feet). | Second- | Million (feet). | Second- | Miflion
feet. per day. {eet. per day.
1913—Aug. 19...... 0.77| 2.0 13 [ 1014—Mar.17.......| 103} 2.8 1.8
Sept. 30, 72 19 1.2 May 7.0 8| 21 14
Oct. 3........ 8| 20 13
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Monthly discharge of Lehainaluna ditch near Lahaina Maui, for the years ending June
80, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | Mitlion | Acror
) (mean), | gatlons. feot.
Maximum.| Minimum. | Mean. .
1913-14

July. oo 3.6 1.4 2.21 3.42 69 210
AUZUSE. oo e 4.8 1.3 2.16 3.34 67 205
September 4.4 1.0 1.78 2.75 54 164
October 3.9 .9 1.72 2.66 53 164
November 6.5 .4 2.48 3.84 74 228
December. 3.0 .4 .66 1.02 21 63
January 2.0 .4 1.02 1.58 32 97
February 2.0 .4 .81 1.25 23 70
March 2.5 .4 .84 1.30 26
April. 3.5 .6 1.37 2.12 41 126
May 3.0 .6 1.45 2.24 45 138
June. ...oeeoi i 1.13 1.75 34 104

________________________ 1. 47 2.27 539 1,650
July 1.6 4 90 1.39 28 86
August 1-18.. ... iiiiiiiiilL .9 1 36 .56 6 20

KAUAULA STREAM NEAR LAHAINA, MAUL

LocaTioNn.—600 feet above Kauaula ditch intake, about 3 miles east of Lahaina.

Recorps AvAmaBre.—March 7, 1912, to June 30, 1915.

Gaage.—Vertical staff installed April 29, 1913, but not used until May 15, 1913; prior
to May 15, 1913, vertical staff about 400 feet below present site.

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

CHANNEL AND coNTROL.—Omne channel at all stages; straight for 100 feet above and
below station; stream bed composed of boulders and coarse gravel; right bank
glopes gently; left bank is of rock and nearly vertical. Control composed of
large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 3.00
feet March 29, 1914 (discharge, computed from extension of rating curve, approxi-
mately 300 million gallons per day, or 460 second-feet); minimum stage recorded,
0.89 foot April, 1914 (discharge, 4.2 million gallons per day, or 6.5 second-feet).

Diversions.—None above station.

RecuratioN.—Natural flow of stream is increased by a development tunnel in
mountains above station.

UriLizaTioN.—Power development and irrigation of sugar cane.

Accuracy.—Estimates based on rating curve fairly well defined below 40 million
gallons per day but, owing to doubtful reliability of gage-height record, are poor;
gage-height record May 15 to December 31, 1913, discarded as unreliable; flow
for that period not determined.

Discharge measurements of Kauaula Stream near Lahaina, Maui, during the years ending
June 80, 1914 and 1915.

Discharge.
hG? gl?t Mill
Date. ade by— 0. illion
Made by (feegt). Sefogd' ons.
o6t | per day.
1913—Aug. 19 | E. O. Christiansen 1.04 8.8 5.7
1914—Mar. 24 | G.R. White.._._.. ... . .93 6.1 3.9
June 26 | C. T. Bailey.......ooioiinii i ean . 1.36 38 25
Oct. 16 ]..... L [ T Y 08 14 9.2
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Monthly discharge of Kauaula Stream mear Lohaina, Maui, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Million gallons per day.
Month. Segeo;tld. gﬁl ion if\crte-
ons. eet.
Maximum.| Minimum. | Mean, | (me2R)-
1914,

24 5.2 9.77 15.1 303
8.1 4.2 5.30 8.20 148 455

144 4.2 9.44 14.6 293
46 4.2 7.39 11.4 222 680
24 4.2 7.51 11.6 233 714
46 5.2 13.0 20.1 389 1,200
46 5.2 13.7 21.2 426 1,300
107 8.1 18.1 28.0 562 1,720
September...... .. 41 10 16.6 25.7 497 1,530
October......... P . 21 6.2 11.9 18.4 368 1,130
November .. . 125 6.2 14.6 22.6 438 1,340
December 18 6.2 10.0 15.5 311 1

January. 12 6.2 7.31 11.3 227
Februar 90 6.2 16.5 25.5 462 1,420
March. 18 6.2 7.05 10.9 218 671
April. 21 5.2 7.62 11.8 229 702
ay.. 8.1 5.2 5.78 8.94 179 550
JUDO et e i 21 5.2 7.90 12.2 237 727
Theyear......ccovemeeunaan.. 125 5.2 11.4 17.6 4,150 12,700

KAUAULA DITCH NEAR LAHAINA, MAUIL

LocatioN.—About 100 feet below intake which is uppermost on the stream, about
3 miles east of Lahaina.

REcorDs AvamABLE.—QOctober 16, 1911, to June 30, 1915.

Gace.—Vertical staff; read twice daily.

DiscHARGE MEASUREMENTS.—Made in flume at gage.

CHANNEL AND CONTROL.—Straight wooden flume 3 feet wide and on even grade; dis-
charge relation probably constant.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.70
feet April 7, 1912 (discharge, 16 million gallons per day, or 24 second-feet); water
is occasionally turned off.

Diversions.—Diverts all low flow from Kauaula Stream.

RecuLaTioN.—Flow regulated by head gates.

Uriuizarion.—Power development and irrigation of sugar cane.

Accuracy.—Estimates based on fairly well defined curves and a reliable gage-
height record; fair for all stages.

Discharge measuremenis of Kauaula ditch near Lahaina, Maut, during the years ending
June 30, 1914 and 1915.

Discharge.
D Made b; hGagghet
ate. e by ei .
(feot). | Second | Million
- Toet gallons

© | per day.
1913—Aug. 19 0.84 8.0 5.2
1914—Mar. 24 .68 6.5 4.2
24 .68 6.5 4.2
Oct. 16 1.16 12 7.5
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ISLAND OF MAUL

Nov. | Dec. | Jan. | Feb. | Mar. | Apr. lMay. June.

Oct.

ending June 30, 1914 and 1915.

July. | Aug. | Sept.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Discharge, in million gallons per day, of Kauaula ditch near Lahaina, Maus, for the years
Day.

1913-14.

biined.

fairly well d

as follows: July 1 to Dec. 31, 1913, f:

gallons per day (9 second-feet); Jan. 1,1914, to June 30, 1915,

rge determined from rating curves applicable
No water in ditch Nov. 19, 1913

NoTE.—Dischal
well defined below 6 million
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Monthly discharge of Kauaula ditch near Lahaina, Maut, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | illion | Acre- -
(mean) gallons. feet.
Maximum.| Minimum. | Mean. '
1913-14.
10 4.4 5.54 8.57 172 527
10 4.4 5.36 8.29 166 510
8.0 4.1 4.68 7.24 140 431
9.2 3.6 4.70 7.27 146 447
11 3.0 7.85 12.1 228 699
11 4.1 6.09 9.42 189 579
8.5 3.2 6. 42 9.93 199 611
6.2 4.0 4,51 6.98 126 388
7.6 3.2 4.07 6.30 126 387
8.0 4.0 5.55 8.59 167 511
7.6 4.8 5.97 9.24 185 568
9.5 4.8 7.20 11.1 216 663
Total period (364 days)........ 11 3.0 5. 66 8.76 2,060 6,320
1914-15.
10 2.8 7.44 11.5 231 708
12 7.6 9.38 14.5 291 892
10 7.6 9.23 14.3 277
10 6.6 8.84 13.7 274 841
10 5.8 7.32 11.3 220 674
10 6.2 7.94 12.3 246 755
9.5 4.8 5.83 9.02 181 555
10 4.8 7.09 11.9 198 609
9.0 4.4 5.34 8.26 166 508
9.5 4.0 5.46 8.45 164 503
6.6 4.0 4.65 7.99 144 442
9.5 4.0 5.7 8.83 171 526
12 2.8 7.02 10.9 2,560 7,860

LAUNIUPOKO STREAM NEAR LAHAINA, MAUIL

LocatioN.—About 175 feet above Pioneer Mill Co.’s ditch intake, 1 mile above storage
reservoir, and about 5} miles southeast of Lahaina.

REecorps AvaiLaBre.—July 25, 1911, to June 30, 1915.

Gaee.—Vertical staff on right bank; read once daily.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTRoL.—Ome channel at all stages; straight for 50 feet above and
below gage; stream bed rough and steep. Control composed of small boulders,
shifts during floods.

EXTREMES OF pISCHARGE.—Maximum stage recorded during period of record, 2.00
feet at 6 a. m. March 1, 1914 (discharge, approximately 50 million gallons per day,
or 77 second-feet); minimum stage recorded 0.4 foot frequently during 1913-14
(discharge, 0.5 million gallons per day, or 0.75 second-foot).

Drverstons.—None above station.

REecuration.—Nearly all normal flow of stream is derived from a development tun-
nel above station.

UrtLizatioNn.—Irrigation of sugar cane.

Accuracy.—Owing to unreliable gage-height record estimates July 1, 1913, to Octo-
ber 15, 1914, are poor, gage-height record is more reliable and estimates are fair
for low stages October 16, 1914, to June 30, 1915.

>
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Discharge, in million gellons per day, of Launiupoko Stream near Lahaina, Maui, for
the years ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.

0.5 0.951 0.95] 0.95 1.8 11 2.2 1.8 1.4 1.4 1.4 11
-5 .95 .95 .95 L1 4.5 2.6 1.8 1.4 1.4 1.4 1.1
.5 1.3 .95 95 1.1 3.8 2.6 1.8 1.8 1.4 1.4 1.1
-5 7.4 .95 .95 1.1 3.2 3.2 1.8 1.8 1.1 1.4 1.1
.5 3.4 1.3 .95 1.1 2.6 26 11 1.8 1.1 1.4 1.1
.5 1.3 2.0 1.3 1.1 2.6 1.8 3.8 2.6 1.1 1.4 1.1
.5 .95 .95 .95 .9 1.8 1.8 2.2 5.2 1.1 1.4 1.1
.5 .7 .95 .95 1.1 2.2 1.8 26 10 1.1 1.4 1.1
.5 -5 .95 -95 1.1 1.8 1.8 L1 2.6 1.1 1.4 1.1
.5 .7 .95 .95 1.1 2.6 2.2 1.8 2.6 1.4 1.4 1.1
-5 3.4 1.3 95 .9 1.8 2.6 1.1 1.8 1.1 1.4 1.1
.5 951 1.3 .95 1.1 3.8 1.8 1.8 2.2 1.1 1.4 1.1
.5 .95 .95 .95 1.1 2.6 1.8 1.8 1.1 1.1 1.4 1.1
.5 .95 .95 .95 1.1 2.6 2.6 1.8 1.8 1.1 1.4 1.1
.5 2951 1.3 .95 1.1 2.2 2.2 1.1 1.4 1.4 1.4 1.1
.5 .95 1.6 1.8 L1 1.8 1.1 1.8 1.4 1.4 1.4 1.1
.5 2.0 1.6 1.4 1.1 1.8 1.8 1.4 1.4 2.2 1.4 1.1
.5 2.3 1.6 1.1 1.1 1.4 1.8 1.4 1.4 1.8 1.4 1.1
.5 2.8 1.6 .9 1.1 9.0 1.8 1.4 1.4 1.4 1.4 2.6
.5 2.8 1.6 L1 14 6.1 1.8 1.8 1.4 1.4 1.4 1.4
.5 4.1 2.0 1.1 9.0 3.2 2.2 14 1.4 1.4 1.4 L1
.5 2.3 1.6 .9 2.6 1.8 1.8 9.0 1.4 1.8 1.4 1.1
1.3 2.3 1.6 L1 1.8 1.8 1.8 7.0 1.4 1.8 1.4 1.1
950 2.0 1.6 1.4 1.1 12 1.8 2.6 1.4 1.8 1.4 1.1
951 20 1.3 1.1 1.1 6.1 1.8 2.2 1.4| 14 1.1 1.1
1.3 1.6 951 11 L1 3.8 1.1 1.8 1.4 3.8 1.1 1.8
2.0 1.6 951 L1 14 3.2 1.8 1.8 1.4 1.8 1.1 1.8
1.3 1.6 951 1.4 12 2.6 1.8 1.4 1.4 1.8 1.1 1.4
5.6 1.6 951 1.1 3.2 2.2 1.8 1.4 1.8 1.1 1.4
2.8 2.0 .95] 1.4 1.8 2.6 1.8 1.8 1.8 1.1 2.6
W95 L6 ..., L1 |....... 1.8 1.8 1.4]......- L1},

Note.—Daily discharge determined from rating curves a&)})licable as follows: Jan, 1 to Oct. 15, 1914,
fairly well defined below 6 million gallons per day (9 second-feet); Oct. 16, 1914, to June 30, 1915, poorly
defined. Observer was found to be reading gage 0.2 foot too high Oct. 15, 1914; gage readings since then
probably more reliable.

Monthly discharge of Launiupoko Stream near Lahaina, Maus, for the years ending June
30, 1914 and 1915.

Discharge. Total run-off.
. T . -
Month. Million gallons per day Seg;%d Million Acto-
Maximum.| Minimum. | Mean. | (mean). | #allons. feot.
1913-14,
1.3 0.5 0.58 0.90 18 55 °
3.6 .5 .73 1.18 22 69
.95 -5 .52 .80 15 48
2.3 .5 .67 1.04 21 64
4.5 .5 1.37 2.12 41 126
4.3 .5 .68 1.05 21
2.8 .5 .82 1.27 26 78
.95 .5 .52 .80 14 45
20 .5 1.22 1.89 38 116
4.1 .5 .74 1.14 22 68
4.8 .5 .82 1.27 25 78
5.6 .5 1.00 1.55 30 92
Theyear ..................... 20 .5 .82 1.25 293 904
1914-15,
5.6 0.5 0.91 1.41 28 87
7.4 .5 1.90 2.94 59 181
2.0 .95 1.25 1.93 38 115
1.8 .95 1.09 1.69 34 104
14 -9 2.76 4.27 83
12 1.1 3,24 5,01 100 308
4.3 1.1 1,98 3 61 188
14 1.1 3.03 4.69 85 260
10 1.1 2.01 3.11 62 19
14 1.1 2.35 3.64 71 216
1.4 1.1 1.33 2. 06 41 127
2.6 1.1 1.28 1.98 38 118
14 .5 1.92 2.97 700 2,150
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OLOWALU STREAM NEAR OLOWALU, MAUL.

LocatioN.—About 600 feet above power house of Olowalu Sugar Co., 1 mile north of
Olowalu.

RECORDS AvarLABLE.—April 26, 1913, to June 30, 1915.

Gacr.—Vertical staff on right bank, read twice daily.

D1scHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND coNTROL.—One channel at all stages; straight for 100 feet above and
below gage; right bank nearly vertical to above high water; left bank is low with
gentle slope. Control composed of boulders and gravel; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 2.70
feet, gage height of discharge measurement May 8, 1914 (discharge, 187 million
gallons per day, or 289 second-feet); channel frequently dry.

Diversions.—Water for power house and irrigation diverted 14 miles above gage;
partly measured in tailrace called Olowalu ditch.

ReeuraTioN.—Diversion above station.

UriuizatioN.—Low and medium flow past gage is diverted for irrigation of sugar cane.

Accuracy.—Estimates poor, control shifts greatly and insufficient measurements
were made to develop good rating curves.

Discharge measurements of Olowaly Stream near Olowalu, Maui, during the years ending
June 30, 1914 and 1915.

. [Made by C. T. Bailey.

Discharge. Discharge.
Dat hG?‘gl’?t Date. hGi et
ate. oig] . ate. oig]

(feot). | Second- gﬁ‘ﬁg’; (feot). | Second- gﬁl}é‘l’};
eet. | perday. 98t | per day.

1913—Aug.20.. 0.50 a0.10 0.05 || 1914—Aug. 13...... 1.18 46 30
1914—May8........ 2.70 290 187 Oct. 15...... .73 9.4 6.1

June27....... 1.23 28 18

a Estimated.
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Discharge, in million gallons per day, of Olowalu Stream near Olowalu, Maus, for the
years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.
....... 9.0 4.0 2.5 6.0 12
....... 9.0 4.0 2.5 5.0 15
....... 7.5 3.5 1.5 9.0 14
....... 3.5| 3.5 1.0{ 12 12
....... 3.0 3.5 1.0 7.5 6.0
....... 2.5|.......] L5 6.0 6.0
....... 2.0 |-evnnne 1.0 5.0 7.5
.81 63 2.5 ceenn.n .81 116 7.5
.51 385 2.5 |ccenn.n 1.0 | 26 9.0
91 14 2.0 .ceee.| 25| 15 12
.31 10 2.5 feueennn 1.0} 10 9.0
.6 7.5 2.5 s 1.0 4.0 19
.21 50 2.51.......} L0 3.0 19
.6 | 42 2.5 [ceennnn 1.0 3.0 14
6| 15 2.5 [ cennn. 1.0} 3.0 9.0
117 6.0 lecnnnn 1.0 2.5 10
A 42 4.0 22 1.0 2.0 19
L8| 19 4.0 5.0 .81 12 17
2| 15 4.0 4.0 2.0| 35 63
1) 24 4.0 4.0} 19 160 35
1f{ 15 4.0 4.0] 26 78 19
.| 54 4.0 3.5 19 32 17
-l 26 4.0 3.5 109 19 14
.17 4.0 3.5] 32 14 14
....... 14 4.0 3.5| 19 9.0 58
....... 12 4.0 2.5 14 9.0 54
.l 10 4.0 5] 10 7.5 29
12 4.0 1.5 7.5 32 24
N ¢ I DR 138 6.0 15 19
35 9.0| 10 24
....... A PO 7.5 eun..
35 32 7.5 2.5 3.0 2.5 cun...
14 9.0 9.0 2.5 2.5 L5 ...,
7.5 7.5 7.5 2.5 2.0 L5 ...
6.0 7.5 14 2.5 7.5 I 3 PSR
5.0 6.0] 19 22 3.0 [ 3 PR,
4.0 5.0 7.5 3.0 2.0 f.ce.u.n
3.5 4.0 6.0 2.5 2.0|.
3.5 3.5 5.0 2.5| 14 |
3.0) 3.5 501 2.5 5.01.
3.0 4.0 3.5 15 3.0}
138 12 15 3.0 7.5 17 6.0 2.0 ...
291 19 12 3.0 10 6.07 14 1.5
221 32 9.0 3.5 7.5 50| 10 1.5
221 73 7.5 4.0 5.0 4.0 4.0 1.5
17| 58 6.0 3.5 4.0 3.5 2.5 1.5
12| 38 7.5 3.0 3.5 3.5 2.5 .8
46| 24 8.0 3.0 3.5 3.0 2.0 .8 .5
331 29 6.0| 30( 30| 390 1.5 .5 .5
26| 50 6.0} 3.5 3.5 3.0] 3.5 .5 .5
351 29 5.0 3.5 32 3.0 12 .5 .8
P2 S 9.0 19 5.0 3.0} 14 3.0{ 96 .8 210
22 22 24| 17 50 3.0 6.0 3.0f 38 .8 .5
23l 12 26| 26 50| 14 50| 3.0y 29 .5 -5
.............. 14 26| 17 50| 12 7.5 2.5| 15 .8 .8
25 el 78 19| 14 4.0 60| 15 2.5 7.5 .8 .0
.............. 123 171 12 4.0} 17 58 2.5 5.0 51 1
27 e 152 17 10 501 130 22 2.5 4.0 .51 26
28 116 19 9.0 50| 68 17 2.5 3.5 5 19 .
29 e 96 171 24 50| 42 12 2.5]....... .5 7.5
30l 102 141 17 6.0 17 10 2.51.. . .5 3.5
L2 U 84 24 |....... 22 |....... 9.0 2.5 |enn.. B

Note.—Daily discharge determined from poorly defined rating curves applicable as follows: July 1 to
Dec. 31, 1913, and Jan. 1, 1914, to June 30, 1915. Owing to the small number of measurements made, to
frequent periods of highwater between measurements and to shifting of the control, estimates are only
approximate. Channel dry or practically no flow on days for which discharge is not given.
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Monthly discharge of Olowalu Stream near Olowalu, Muaut, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
. Li . - s
Month. Million gallons per day. Sefcgéd Million Acre-
Maximum.| Minimum. | Mean. | (mean). | 82llons. Teet.
1913-14.
16 0 2.21 3.42 68 210
50 0 4.38 6.78 136 417
2.6 0 .10 .15 3 9
4.5 0 .21 .32 6 20
65 0 12.8 19.8 383 1,180
54 0 4.88 7.55 151 4
0 17.4 26.9 540 1,660
9.0 2.0 3.93 6.08 110 338
138 0 8.31 12.9 258 791
109 .8 9.85 15.2 296 907
160 2.0 21.8 33.7 675 2,070
63 6.0 19.6 30.3 587 1,
160 0 8.80 | 13.6 3,210 9,870
152 9.0 39.3 60.8 1,219 3,740
138 10 30.2 46.7 936 2,870
78 9.0 25.9 40.1 777 2,380
...... 29 4.0 10.5 16.2 325
November-. .. 130 3.0 14.3 22.1 430 1,320
December. ... 58 3.0 10.9 16.9 337 1,040
January...... 19 2.5 5.29 8.18 164 503
February.... 96 1.5 11.2 17.3 314 962
March....... 14 .5 1.99 3.08 62 189
April........ 29 0 4.03 6.23 121 371
AY e neennnns 2.5 0 .28 .43
B AV T N 12 0 1.26 1.95 38 116
Theyear......cccoouiueenaa... 152 - 0 13.0 20.1 4,730 14, 500

OLOWALU DITCH! NEAR OLOWALU, MAUIL

Location.—In flume crossing Olowalu Stream near power house, 1 mile above
Olowalu.

RECORDS AVAILABLE.—August 12, 1911, to June 30, 1915.

Gace.—Vertical staff; read twice daily.

DISCHARGE MEASUREMENTS.—Made in flume.

CHANNEL AND CONTROL.—Straight wooden flume 3 feet wide. Control is earth
section at end of flume and fairly permanent. Discharge relation sometimes
affected by cleaning of ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 0.85
foot March 10, 1912 (discharge, 13 million gallons per day, or 20 second-feet).

Drversrons,.—Diverts from Olowalu Stream.

REecuraTioN.—Station is in tailrace from power house.

UriizatioN.—After passing through power house water is used to irrigate sugar cane.

Accuracy.—Estimates based on fairly well defined rating curves and a reliable
gage-height record; fair for all stages.

Discharge measurements of Olowalu diteh near Olowalu, Maui, during the years ending
June 30, 1914 and 1915.

[Made by C. T. Bailey.}

Discharge.
Gage
Date. he?g%lt
. (feet). | Second- é‘gﬂgﬁ;‘
feet. ;
per day.
IO — AU, 20, . oo 0.49 8.0 5.2
T014—Mar. 16. ..ot .32 5.0 3.2

1 Described in Water-Supply Papers 318 (p. 235), 336 (p. 147), and 373 (p. 129) as Olowalu ditch No. 1.
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Discharge, in million gallons per day, of Olowalu ditch near Olowalu, Mausi, for the years
ending June 30, 1914 and 1915.

{To convert discharge in million gallons per day to second-feet, multiply by 1.55.]

.
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Jan.
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Oct.

Aug. | Sept.

July.

Date.

NoOTE.—Discharge determined from rating curves fairly well defined from July 1 to Dec. 31, 1913, Jan. 1

to Dec. 31, 1914, and Jan. 1 to June 30, 1915,
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Monthly discharge of Olowalu diteh near Olowalu, Maui, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum.| Minimum. | Mean. ean).
JOly e 6.5 2.9 4.26 6.£9 132 405
August........... 5.2 2.9 3.70 5.72 115 352
September 5.2 2.6 2.87 4.44 264
October.......... 5.2 2.5 3.14 4.86 97 299
8.4 1.9 5.11 - 7.91 153 470
9.7 3.2 5.05 7.81 157 480
7.2 3.2 4.45 6.89 138 423
4.5 2.6 3.36 5.20 94 289
6.2 2.1 3.20 4.95 99 304
7.2 3.2 4.48 6.98 134 412
7.2 3.2 4.64 7.18 144 441
6.2 2.6 4.40 6.81 132 405
9.7 1.9 4.06 6.28 1,480 4,540
5.3 3.8 4.47 6.92 138 425
3.8 1.3 3.05 4,72 94 200
4.5 2.1 3.10 4.80 93 285
4.5 2.1 3.23 5.00 100 307
3.8 2.1 3.40 5.26 102 313
4.5 2.1 3.69 5.7 114 351
4.2 1.5 2.95 4.56 9 289
4.2 1.9 3.09 4.78 86 265
4.2 1.9 3.43 5.31 106 326
5.8 2.3 3.75 5.80 112 345
4.2 2.3 3.00 4.64 93 285
5.0 2.3 3.34 5.17 100 308
5.8 1.3 3.88 6.08 1,230 3,790

UKUMEHAME STREAM NEAR OLOWALU, MAUL

Locartion.—Half & mile above upper ditch intake, 2 miles above Government road
at the 14-mile post, and 4 miles by road and trail east of Olowalu.

RECORDS AVAILABLE.—August 14, 1911, to June 30, 1915.

GaceE.—Vertical staff installed April 23, 1913, half a mile above original inclined
staff; read twice daily.

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

CHANNEL AND CONTROL.—Omne channel at all stages; straight for 50 feet above and
below gage; banks steep and high; very rough stream bed composed of boulders
and gravel. Control is of same material but is fairly stable. -

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 3.40
feet at 3 p. m. August 4, 1914 (discharge, approximately 270 million gallons per
day, or 418 second-feet); minimum stage recorded, 0.60 foot October 4-5, 1913
(discharge 2.3 million gallons per day, or 3.6 second-feet).

DiversioNs.—None above station.

REecuLaTION.—None.

UrtuizaTioN.—Irrigation of sugar cane.

Accuracy.—Estimates are fair for all stages.
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[To convert discharge in million gallons per day to second-feet multiply by 1.55.]
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er day, of Ukumehame Stream near Olowalu, Mauz, for
the years ending June 30, 1913, 1914, and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June.
1914-15.
21 24 9.1 6.0 9.1} 34 6.0 6.9 52| 16 4.3
16 28 6.0 12 6.9 21 6.0 6.9 5.2 11 4.3
16 28 6.0 5.2 6.0 12 5.2 6.0 5.2 12 6.9
101 18| 11 6.0 5.2 24 5.2 12 5.2 24 5.2
31 12 6.0 5.2 5.2 24 6.0 ' 14 5.2 16 5.2
16 31| 11 5.2 5.2 6.9 6.9 12 5.2 12 5.2
9 12 18] 11 5.2 5.2 6.0 8.0 | 24 5.2 6.9 5.2
1 46 11 6.0 5.2 5.2 5.2 6.9 8.0 5.2 5.2 4.8
11 11 6.0 5.2 5.2 5.2 6.0 6.9 5.2 16 4.8
21 12| 16 5.2 5.2 5.2 6.0 6.9 5.2 12 4.3
1 63 14 6.0 4.8 4.8 6.0 8.0 6.0 6.9 16 4.3
24 14 6.0 4.8 26 80| 28 6.0 | 24 16 4.3
18 70 8.0 5.2 5.2 6.9 9.1 6.0 18 8.0 4.3
12 37| 11 5.2 5.2 6.9 6.9 6.0 6.9 5.2 4.3
11 60 9.1 5.2 5.2 6.9 6.9 5.2 5.2 5.2 4.3
11 40 6.9 5.2 4.8 6.9 6.9 5.2 21 5.2 3.9
9.1 28 28 8.0 4.8 4.3 6.9| 26 5.21 11 5.2 3.9
34 31 6.9 4.3 4.3 6.0 8.0 5.2 8.0 5.2 3.5
9.1 31 37 6.0 4.3 4.3 6.0 8.0 5.2 6.9 5.2 12
8.0 26 28 6.0 4.3 34 6.0 6.0 5.2 6.9 4.8 16
6.9 26 21 5.2 3.9 11 6.0 60 5.2 5.2 4.8 6.9
8.0 31 18 5.2 3.9 6.9 6.0 24 5.2 5.2 5.2 8.0
31 24 5.2 3.5 6.0 6.01 31 6.9 21 16 37
26 16 5.2 18 6.0 6.0 11 8.0 5.2 26
14 12 5.2 6.0| 28 5.2 9.1 6.9 8.0
16 11 5.2 6.9 31 5.2 6.9 18 4.8 14
14 12| 21 14 18 5.2 6.0 11 4.3 18
16 24 | 52 49 11 5.2 5.2} 12 4.3 8.0
14 281 26 31 6.9 5.2 5.2 8.0 4.3 5.2
16 181 26 11 6.0 5.2 . 5.2 4.3 6.9
28 |.oeo.en 16 |....... 6.0 6.0 5.2 |eeennnn L% 3

Norte.—Discharge determined from a fairly well defined rating curve.

Monthly discharge of Ukumehame Stream near Olowalu, Mausi, for the years ending June
30, 1913, 1914, and 1915.

Discharge. Total run-off.
Month. Million gallons per day. - .
& P Y Sef(;(g:d Million Acre-
Maximum. | Minimum. | Mean. | (mean). gallons. feet.

8.0 6.0 6.99 10.8 63 193
34 4.8 7.00 10.8 217 866
12 4.3 5.40 8.36 162 497
11 3.5 4,83 7.47 150 460
24 3.2 4.57 7.07 142 435
4.3 2.3 3.05 4.72 92 281
5.2 2.3 2.99 4.63 93 284
37 3.2 8.48 13.1 254 781
43 2.9 5.35 8.28 166 509
37 2.6 11.0 17.0 342 1,050
4.3 2.9 3.29 5.09 92 283
60 2.9 5.89 9.11 183 560
60 2.9 7.56 11.7 227 696
60 4.8 16.2 25.1 501 1,540
40 4.8 15.5 24.0 465 1,430
60 2.3 7.41 1.5 2,710 8,310
101 6.9 23.0 36.5 714 2,190
101 11 25.2 39.0 781 2,400
70 11 24.5 37.9 736 2,260
52 5.2 10.8 16.7 334 1,030
49 3.5 8.52 13.2 256 784
34 4.3 9.46 14.6 293 900
34 5.2 8.75 13.5 271 832
60 5.2 12,4 19.2 347 1,070
24 5.2 7.42 11,5 230 706
24 5.2 9. 54 14.8 286 878
24 4.3 8.71 13.5 270 829
37 3.5 8.30 12.8 249 764
101 3.5 13.1 20.3 4,770 14,600
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WAIKAPU STREAM NEAR WAIKAPU, MAUL

LocaTion.—500 feet below intake of Palolo ditch, 14 miles west of Waikapu, and 5
miles by road southwest of Wailuku.

REcorDS AvamaBLE.—December 1, 1910, to June 30, 1915.

Gace.—Vertical staff on right bank installed May 10, 1914, at new datum to replace
original inclined staff; read twice daily.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 20 feet above and for
100 feet below gage; right bank high and nearly vertical; left bank slopes gently.
Control composed of large boulders; fairly permanent between extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 3.76
feet (old datum) at 9 a. m. May 8, 1914 (discharge, computed from extension of
rating curve, approximately 230 million gallons per day, or 360 second-feet);
minimum stage recorded, 0.25 foot (old datum) February 26 to March 4, 1914
(discharge, 0.1 million gallons per day, or 0.15 second-foot).

Drversions.—Nearly all low-water flow is diverted above station by South Side
Waikapu ditch and Palolo ditch.

RecuLaTioN.—Natural flow has been increased by development tunnels near the
headwaters.

Urmuization.—Flow at low and medium stages is diverted for irrigation of sugar cane.

Accuracy.—Estimates July 1, 1913, to May 10, 1914, fair for low stages but approxi-
mate only for medium and high stages owing to lack of discharge mea.surements
estimates May 11, 1914, to June 30, 1915, fair for all stages.

Discharge measurements of Waskapu Stream near Watskapu, Maui, during the years ending
June 30, 1914 and 1915.

Discharge.
Dati Made b hG?gl?t
ate. e by— eig i
(feet). | Second- Mllllhon
feet. £2 3018
per day.
1914—Feb. 27 | G. R. White (.38 0.3 0.2
Apr. 21 | C. T. Bailey 51.80 8.8 5.7
do 52.05 26 17
Apr. 51.30 .85 .35
ay 1.33 1.8 1.2
2.14 28 18
June I 1.68 7.9 6.1
2.58 64 41
July 2.25 31 20
2.07 24 15
Sept. 3 1.90 16 10
ct. 8 1.78 9.2 6.0
1915—Feb. 11 1.56 5.2 3.3

a 01d gage datum. b Referred to gage installed May 11, 1914.
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1914 and 1915.

2

Waikapu Stream near Waitkapu, Mauz, for the

%me 3;)

[To convert discharge in million gallons per day to second-feet multiply by 1.55.}

day.
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1913, to May 10, 1914,

d-feet); May 11, 1914, to June 30, 1915, fairly

—Discharge determined from rating curves applieable as follows: July 1,
3!

fairly well defined below 1 million gallons per day (1.5 seco

Norte
well defined below 60 million gallons per day (93 second-feet ).
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Monthly discharge of Waikapu Stream near Waikapu, Maut, for the years ending June
80, 1914 and 1915.

Discharge. Total run-off.
) . - §
Month. Million gallons per day. Segzx:d Million AcTe-
Maximum.| Minimum, | Mean. | (mean). | 83llons- feet.
1913-14.

JULY e 3.9 0.1 0.36 0.56 11 3
Auvgust_ .. ... .. .. ... 34 .1 1.95 3.02 GO 186
September.. .. .. ......... .5 .1 .12 .19 4 11
October.. .. ......co.ooaalt .6 .1 .15 .23 5 14

November. . ............._. 95 .1 6.01 9.30 180 5
December_................. 115 .1 8.86 13.7 275 843
January. ...l 47 .2 5.95 9.21 184 566
February. ... ............. .6 .1 .19 .29 5 16
March.... ................. 140 .1 4.83 7.47 150 460
April..... ..ol 68 .2 5.86 9.07 176 540
May. .o 220 .2 17.7 27.4 549 1,680
June. ... ..., 49 1.3 8.96 13.9 269 825
The year. ..coceevueeiaenaaiaan 220 1 5.12 7.92 1,870 5,730

1914-15.

40 1.3 14.2 22.0 441 1,350
94 1.8 16.8 26.0 520 1,600
56 5.2 16.7 25.8 502 1,540
63 3.6 9,73 15.1 302 926
94 1.8 10.5 16.2 314 967
31 2.3 6. 41 9.92 199 610
17 1.0 3.62 5.60 112 344
98 1.0 9.62 14.9 269 827
7.1 1.0 2.41 3.73 75 229
66 1.0 7.31 11.3 219 673
3.6 .65 1.18 1.83 37 112
15 .65 2.01 3.1 60 185
98 .65 8.36 12.9 3,050 9,360

PALOLO DITCH NEAR WAIKAPU, MAUL

LocaTioN.—200 feet below intake, 13 miles west of Waikapu, and 5} miles by road
southwest of Wailuku.

REecorps AvatiLABLE.—November 21, 1910, to June 30, 1915.

Gace.—Vertical staff on left bank; read twice daily.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTRoL.—Channel is cut in earth and soft rock; straight for 50 feet
above and below gage; clean and usually free from vegetation. Control, a small
wooden culvert 1 foot below gage; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum gtage recorded during period of record, 1.33
feet at 2 p. m. December 7, 1913 (discharge, 4.7 million gallons per day, or 7.3
second-feet); ditch occasionally dry.

DiversioNs.—None above station. ‘

Recuration.—Water may be turned out of ditch by gates.

UrtiuzaTioN.—Irrigation of sugar cane and taro.

Accuracy.—Estimates based on well-defined rating curve and reliable gage heigh'ts;
good for all stages.

Discharge measurements of Palolo ditch near Waikapu, Maut, during the years ending
June 30, 1914 and 1915.

[Made by C. T. Bailey.]

Discharge. Discharge.
Dats hG?ggh?t Milli Date hG'a et Milli

ate. o on ate. oig on

(feot). | SCONd- | pallons (feet). | SeCond- | gallons

- per day. . per day.
1913—July 29. 0.80 2.2 1.4 || 1914—Oct. 8. 0.93 3.6 2.3
1914—Feb. 27 .84 2.6 1.7 (| 1915—Feb. 11.. 1.15 5.5 3.5

Apr. 21 .92 3.6 2.3
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ending June 30, 1914 and 1915.

Ditch dry Sept. 45, 1014.

Discharge, in million gallons per day, of Palolo ditch near Waikapu, Maui, for the years

‘[To convert discharge in million gallons per day to second-feet multiply by 1.55.]
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256 SURFACE WATER SUPPLY OF HAWAIIL, 1913-1915,

Monthly discharge of Palolo ditch near Waikapu, Maui, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
Month. Million gallons per day.
Sefcgéd- gilllﬂon x;;cl;e-
ons. eot.
Maximum, Minimum, | Mean, | (m€aD).
2.4 1.6 1.74 2.69 54 166
3.0 1.3 1.82 2.82 56 173
1.8 L3 1.56 2.41 47 144
2.1 1.3 1.55 2.40 48 147
3.9 1.6 1.87 2.89 56 172
4.5 .5 1.70 2,63 53 162
3.6 1.6 2.53 3.91 78 241
3.6 1.6 2.22 .38 62 191
1.8 .1 1.13 1.75 35 108
2.7 -7 1.77 2.74 53 163
3.0 .7 1.92 2,97 59 183
2.7 L3 1.89 2.92 57 174
4.5 .1 1.80 2,78 658 2,020
2.7 2.4 2.45 3.7 76 233
2.7 1.6 2.19 3.39 68 208
2.7 1.6 2.29 3.54 64 197
2.7 2.1 2.29 3.54 7 218
3.0 1.6 2.28 3.53 68 210
2.4 L0 1.89 2.92 59 180
3.0 1.3 1.95 3.02 60 186
3.6 2.1 2.88 4.46 81 247
3.0 2.1 2.19 3.39 68 208
3.3 2.7 2.89 4.47 87 268
3.0 2.7 2.96 4. 58 92 282
3.0 2.1 2.88 4.46 86 265
3.6 L0 2.42 3.74 880 2,700

SOUTH SIDE WATKAPU DITCH NEAR WAIKAPU, MAUL

LocaTioN.—One mile below intake, 1} miles west of Waikapu, and about 53 miles
by road southwest of Wailuku.

Recorps AvamaBLE.—November 21, 1910, to June 30, 1915.

Gage.—Vertical staff on right bank; read twice daily.

Di1scHARGE MEASUREMENTS.—Made from plank over ditch 400 feet below gage.

CHANNEL AND conTroL.—Channel is cut in earth and soft rock; section fairly uni-
form; banks vertical. Control not well defined but fairly permanent between
times of cleaning ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.25
feet at 9 a. m. May 8, 1914 (discharge, 16 million gallons per day, or 25 second-
feet); ditch occasionally dry.

Driversions.—None above station.

REecuLaTION . —Practically none.

UrmLization.—Irrigation of sugar cane.

Accuracy.—Estimates based on two well-defined rating curves and reliable gage-
height record, good for all stages.

-
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1914 and 1915—Continued.

R

SURFACE WATER SUPPLY OF HAWAII, 1913-1915,

for the years ending June 30

Discharge, in million gallons per day, of South Side Waikapu ditch near Waikapu, Mauz,
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HANAWI STREAM NEAR NAHIKU, MAUT,

LocaTion.—200 feet above Koolau ditch crossing and trail bridge, 2 miles southwest
of Nahiku post office and 64 miles east of Upper Keanae.

REecorps AvAmLABLE.—January 9, 1914, to June 30, 1915.

GaceE.—Stevens water-stage recorder.

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

CrANNEL AND coNTROL.—Channel at gage is a pool with nearly vertical rock walls.
Control is rock ledge; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded: 7.5 feet at 7 p. m. December 4,
1914 (discharge, computed from extension of the rating curve, approximately
1,100 million gallons per day, or 1,700 second-feet); minimum stage recorded, 0.8
foot February 3 to March 12, 1914 (discharge, 1.8 million gallons per day, or 2.8
second-feet).

Diverstons.—None above station.

Recuration,—None.

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

Accuracy.—Estimates based on a well-defined rating curve and a continuous gage-
height record; good for all stages, with the possible exception of period February
4 to March 12, 1914, for which accuracy of gage heights is somewhat doubtful.

Discharge measurements of Hanawi Stream near Nehiku, Maut, during the years ending
June 30, 1914 and 1915.

Discharge.
Date. Made b, hG? ]
ate. e by— eig i
(feet). | Second- | Million
feet, per day.
1914—Mar. 12 ] G.R. White....ooo i 0.78 2.7 L7
Apr. 16 1.08 6.4 4.2
June 17 1.56 18 12
July 25|. 2.81 78 50
26 |. 3.65 212 137
Aug. 23 |. 2.19 45 29
Sept. 28 |. 2.20 39 25
1915—June 17 1.54 20 13

Discharge, in million gallons per day, of Hanawi Stream near Nahiku, Maui, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Jan. | Feb. | Mar. | Apr. | May. | June. Date. Jan, | Feb, | Mar. | Apr. [ May. [June.
1914,

1. J12 1.8 3.8{ 8.9 39 12 18| L8| 4.4]|16 11
2. 2.8 1.8| 38.3|11 22 120 1.8 3.3| 44139 16
3. +.8| 1.8] 3.3]|20 16 J 7.2 1.8 1.8} 3.8|216 17
4. 1.8) 1.8] 2.8(8& 13 .} 5.8) 1.8] 1.8)22 |26 35
5 JR 1.8| 1.8 5.8(35 11 5.8] 1.8 1.8]29 45 18
1.8] 1.8[(18 |26 12 ) R 58] 1.8 1.8143 |14 13

1.8| 1.8(12 |37 1 2 24 1.8 1.8/25 |19 19

1.8 18| 5.8(144 9.8 (| 2B.......... 7.2] 1.8) 3.3[136 |16 13

1.8| 1.8 3.3(30 18 24 ... 6.5( 1.8|14 129 |14 15

1.8 1.8} 2.3(20 16 b TR, 5.8] 1.8 7.2125 14 39

1.8] 1.8 18|21 9.8 50! 1.818 |2 [18 8.0

1.8} 1.8119 16 15 5.0 1.8}22 14 29 20
1.8 3.3116 19 14 5.0 1.81 8.0 8.9]22 15

1.81 3.3 80|16 9.8 9.8|...... 22 8.9(19 14

1.8] 2.3 5.0|15 8.0 9.8|...... 58] 8918 21

9.8 |...... 4.4 ]...... 17 ...




260 SURFACE WATER SUPPLY OF HAWAII, 19131915,

Discharge, tn million gallons per day, of Hanawi Stream near Nahiku, Maui, for the years
ending June 80, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.
1... .. 20 17 17 | 34 34 17 6.5 2.8 5.8 3.8
17 241 26 11 15 6.5 2.8 5.8 3.8
32 241 24 80] 19 5.8 2.8 7.2 3.8
256 71| 17 7.2} 50 18 2.8 9.8 3.8
76 102 | 37 7.21 37 22 22 8.0 3.8
30 90 | 34 6.5 22 8.0 3.8 6.5 6.5
29 201 29 58] 19 6.5 2.8 7.2 3.8
25 161 24 50| 18 5.8 2.8 8.9 3.3
22 14| 53 501 16 5.8 2.8 6.5 5.8
48 18] 22 50} 16 50 11 6.5 [coeiii]oenaans 4.4
43 22| 17 4.4 14 18 6.5 6.5 2.8
24 35| 15 4.4 16 8.0 56 6.5 2.8
32 281 14 4.4 24 58| 26 15 2.3
39 50 ) 14 43 41 5.0 8.9 18 2.3
32 481 14 22 20 5.0 581 17 2.8
20 35] 15 12 14 5.0 5.0 8.9 7.2
32 261 14 80| 12 4.4 6.5 7.2 14
25 60| 14 28 9.8 4.4 11 7.2 22
.9 29 451 156 45 12 4.4 9.8 6.5 9.8
. 0 32 2] 12 16 14 3.8| 22 5.8 16
.2 41 171 12 8.0 8.0 3.81 96 5.8 8.0
. 9 48 29 9.8 7.2 7.2 3.8 32 5.0 5.0
9 39 32 8.0 6.5 7.2 3.8| 20 5.0 3.8
26 18 80| A 15 3.8 11 4.4 | 44l....l.
25 17 72| 18 17 3.3 8.0 % 35 POURUN (R A 1
32 16 89| 12 12 3.3 6.5 4.4 ... ..
24 18] 12 67 7.2 3.3 6.5 3.81.......
29 34 7.2 276 17 3.3 5.8 3.8 |.......
37 39 8.0 90 9.8 3.3 |....... 3.8 [aa.aan
25 29 12 35 7.2 2.8 |. 3.3 |.......
21 ....... 19 [....... 6.5 2.8 3.3|.......

NotE.—Discharge determined from s rating curve well defined below 200 million gallons per day (309
second-feet), Gaps due to lack of gage record; accuracy of estimate Feb. 4 to Mar. 12, 1914, somewhat
doubtful, as water-stage recorder was not operating properly.

Monthly discharge of Hanawt Stream near Nahiku, Maui, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
Month. Million gallons per day.
Second- Million | Acre-
gallons. eet.
Maximum.| Minimum. | Mean. | (T2€a1).
1914.
January 9-31 90 5.0 15.9 24.6 366 1,120
February. .... 12 1.8 2.20 3.40 62 189
March......... 80 1.8 6.82 10.6 211 649
April.......... 136 1.8 16.6 25.7 498 1,530
A nnnnnn 218 8.9 33.7 52.1 1,050 3,210
JUN@. e 39 8.0 16.6 25.7 98 1,530
Theperiod.. ... ... 2, 680 8,230
1914-15.
180 2 34.3 53.1 1,060 3,260
256 17 38.9 60.2 1,210 3,700
102 14 33.8 52.3 1,010 3,110
......... 53 7.2 17.9 21.7 556 1,
276 4.4 29.1 45.0 873 2,680
......... 50 6.5 16.8 26.0 520 1,
........... . 22 2.8 6.16 9.53 191

......... 96 2.8 14.3 22.1 400 1,230
............. 18 3.3 7.03 10.9 218 669
.......... 3.3 2.3 2.55 3.95 20 63
ay 14-3l........... B 6.5 3.8 4.76 7.38 86 263
Junel-23.............. SReeisaioiiny 2.3 6.18 9.53 142 435
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WEST BRANCH OF KOPILIULA STREAM NEAR KEANAE, MAUI.

Location.—600 feet above Koolau ditch crossing and highway bridge, 43 miles by
trajl east of Upper Keanae, and 6 miles east of Keanae post office.

RECORDS AVAILABLE.—January 3, 1914, to June 30, 1915.

Gace.—Friez water-stage recorder.

DiscrarRGE MEASUREMENTS.—Made by wading or from footbridge 300 feet below gage.

CHANNEL AND cONTROL.—Channel at gage is a large pool at foot of falls; banks are
of rock and nearly vertical. Control at outlet of pool composed of large boulders;
probably permanent.

EXTREMES OF pIscHARGE.—Maximum stage recorded, 7.26 feet at 7 a. m. April 27,
1915 (discharge, computed from extension of rating curve, approximately 1,300
million gallons per day, or 2,010 second-feet); minimum stage recorded, 0.55
foot March 21, 1914 (discharge, 1.8 million gallons per day, or 2.8 second-feet)

Diversions.—None above station.

Reguration.—None.

Urnizamion —Normal flow is diverted into Koolau ditch and used to irrigate sugar
cane.

Accuracy.—Rating curve well defined up to 20 million gallons per day; conditions
for accurate measurements above that stage are not very good and upper section
of rating curve is only fairly well defined; estimates good below and fair above
20 million gallons per day.

Discharge measurements of West Branch of Kopiliula Stream near Keanae, Mauz, dur-
. ing the years ending June 30, 1914 and 1915.

Discharge.
Dat Made b, hG? et
ate. ade by— eig] "
4 (feet). | Second- é;nillggg
feet. y
per day.
1914—Mar. 12 0.60 3.3 2.1
Apr. 16 |. 1.06 11 7.0
June 17 1.53 23 15
July 14 2.55 88 57
26 3.40 268 173
1915—June 17 2.38 91
17 1.64 28 18

Discharge, in million gallons i)er day, of West Branch of Kopiliula stream near Keanae,
Mawi, for the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Jan. | Feb. | Mar. | Apr. {May. | Juno. Date. Jan. | Feb, | Mar. | Apr. | May. | June.
20 2.6 4.5] 82| 46 40| 2.6 6.8} 14 10
9.8] 2.6 401 82| 21 40| 50| 6.0} 50 14
.51 7.5] 2.6 4016 14 4.0| 2.6| 551260 18

0] 6.0] 26} 4.0 123 12 3.5 2.1132 1116
.5] 6.5 2.6] 7.5157 10 3.5] 2157 |[173 18
[ 4.5{ 50| 2.6{20 32 10 3.5 1.8185 57 12
T 5.5 50| 2.6{ 16 50 9.8 3.5{ 2.6 46 21 20
8. o 85| 4.5 2.6 9.8 (158 9.0 3.0} 3.0|196 16 12
9 4.5 45| 3.0{ 6.8]35 18 3.0f16 61 12 14
10.......... 4.5 4.5} 45| 5524 14 3.0 7.5 46 12 158
.2 4.5 21| 55(26 9.0 268.......... 19 3.0185 35 18 35
501 21124 17 14 .. 3.0]18 17 28 21
50| 45|35 21 12 3.0] 7.5]12 22 16
4.5] 3.5( 16 14 9.0 . 24 9.8117 14
4,0] 2.6] 9.8{12 7.5 . 22 9.0 ig 22




262 SURFACE WATER SUPPLY OF HAWAITI, 19131915’

Discharge, in million gallons per day, of West Branch of Kopiliula Stream near Keanae,
Maui, for the years ending June 30, 1914 and 1915—Continued.

Date. July | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June.
1914-15.

18 16 | 46 46 21 6.8 3.5 6.8 3.5 9.8 3.0
14 24| 35 14 18 9.0 3.0 6.0 3.0 12 3.0
32 26 | 28 9.8 16 6.8 3.0 6.8 3.0 9.8| 3.0

330 123 24 8.2, 61 20 3.0 8.2 3.0 8.2 3.0
75 166 | 61 7.5 30 24 28 6.0 2.6 9.0 3.0
28 16| 75 6.8 16 9.8 6.0 5.5 3.0 10 5.0
22 21} 53 6.0 14 6.8 5.0 6.0 2.6 9.0 4.0
18 16| 35 55| 14 6.0 4.0 6.8 2.6 7.5 3.5
16 14| 75 5.0 14 6.0 4.5 50 9.8 8.2 6.0
46 17 26 5.5 12 6.0 | 12 4.5 12 12 5.0
43 211 17 5.0 9.8 1 30 17 4.5 28 9.0 3.5
18 38\ 14 4.5) 14 18 110 4.5 14 6.8 3.5
35 24| 12 4.5 | 17 10 50 12 5.0 6.0 3.0
43 57 | 10 24 50 68| 14 18 4.5 6.0 3.0
38 70 9.8 53 22 6.0 9.0 | 12 4.0 5.5 3.5
24 46 | 12 16 12 5.5 7.5 6.8 66 5.5 5.5
38 26 9.8 9.8 9.8 55| 12 5.5 50 5.0 30
26 96 9.0 7.5 9.0 501 20 5.01 17 5.0 24
32 61 9.0 | 130 7.5 50 |....... 5.0 16 4.5 123
40 21 8.2 28 |....... 4.5| 14 4.0} 12 5.0 35
80 16 6.8 12 |....... 4.5 1158 4.0 8.2 4.5 16
70 28 6.0 9.0 [coennnn 4.5 | 151 3.5 9.0 4.0 12
57 53 6.8 82| ...... 4.5 ..., 3.5 7.5 4.0 7.5
30 20 6.0| 85 4.0 |....... 3.5 6.8 4.0 6.8
32 16 6.0 43 4.0 ...... 3.5 | 24 4.0 12
50 14 7.51 17 17 3.5 1. ... 3.51 75 3.5 6.8
28 12| 12 96 12 3.5 7.5 3.5 (378 4.0 6.0
38 38 6.8 | 340 22 3.5 6.8 3.0 38 3.5 5.5
53 66 6.8 151 14 3.5 |.aaenns 3.0 18 3.5 5.0
32 40 9.0| 50 9.0 2 1 P 3.0 14 3.5 12
P2 B 24 ... 7.5 3.5 ... 3.5 |eeennnn 3.5 .......

No’m.—Dischaﬁge determined from a rating curve well defined below 20 million gallons per day, and
fairly well defined between 20 and 300 million gallons per day. Discharge interpolated Jan. 25-29, 1914,
Gaps due to lack of gage record.

Monthly discharge of West Branch of Kopiliula Stream near Keanae, Mauz, for the years
ending June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Se&%%d' Mﬂlion %cre-
gallons. eet.
Maximum.| Minimum. | Mean, | (meaD)
151 4.0 21.8 33.7 632 1,940
20 3.0 4.98 7.7 139 428
85 1.8 7.66 11.9 237 729
196 4.0 2.6 41.2 796 2,450
260 8.2 46.7 72.3 1,450 4,440
158 7.5 213 33.0 640 1,960
The period. . ... ..oovoeeeeees oo [ 3,800 11,900
1914-15.
July. oo 205 6.0 39.1 60.5 1,210 3,720
A st... 330 14 46.0 7.2 1,430 4,380
September . - 166 12 43.4 67.1 1,300 4,000
October...... 75 6.0 21.5 33.8 666 2,050
November........ - 340 4.5 40.3 62.4 1,210 3,710
December 1-19, 26-31.. 61 7.5 17.9 27.7 449 1,370
January................. 30 3.5 7.74 12.0 240 736
February 1-18, 20-22, 27-28.. B 158 3.0 28.2 43.6 649 1,990
March._.._............ . 18 3.0 5.69 8.80 176 541
April. .- 378 2.6 28.0 43.3 840 2,580
ay.. 12 3.5 6.32 9.78 196 601
June.........oiiiiiiiiiii 123 3.0 12,1 18.7 362 1,110
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EAST WAILUAIKI STREAM NEAR KEANAE, MAUL

Locatron.—1,000 feet above Koolau ditch crossing and trail, 34 miles east of Upper
Keanae, and about 6} miles east of Keanae post office.

RECoRDS AvAILABLE.—December 21, 1913, to June 30, 1915.

Gace.—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.

CHANNEL AND conNTrROL.—Channel at gage is a large pool at foot of falls; banks, nearly
vertical walls of rock. Control composed of large boulders and rock ledge;
probably permanent.

EXTREMES oF DISCHARGE.—Maximum stage recorded, 7.2 feet at 6.30 a. m. April 27,
1915 (discharge, computed from extension of rating curve, approximately 1,500
million gallons per day, or 2,320 second-feet); minimum stage recorded, 0.60 foot
March 5 to 8, 1914 (discharge, 2.5 million gallons per day, or 3.9 second-feet).

Diversions.—None above station.

RecurLaTION.—None.

Urtuization.—Normal flow is diverted into Koolau ditch and used to irrigate sugar
cane.

Accuracy.—Owing to unsatisfactory working of recorder for several periods records
are missing, but estimates given are based on a well-defined rating curve and a
continuous gage-height record and are good for all stages.

Discharge measurements of East Wailuaiki Stream near Keanae, Mauz, during the years
ending June 30, 1914 and 1915.

Discharge.
Dat Made b hG'a et
ate. ade by— of -
(feet). | Second- Mxlllhon
feet. | 881008
per day.
1914—Mar, 12 | C.R. White.. .. .....ooiii i 0.61 3.8 2.5
Apr. 17| C. T Bailey.....o....oo.o ol .90 9.1 5.9
June 17 [..... 16 L 1.30 29 19
July 25 2.02 109 70
26 3.02 363 235
Aug. 24 1.59 50 32
1915—June 16 1.17 19 13
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Discharge, in million gallons per day, of East Wailuaiki Stream near Keanae, Maui, for
the years ending June 30, 1914-15.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.)

Date. Dec. Jan. Feb. | Mar. | Apr. | May. | June.
1913-14.
I 4.5 30 2.9 5% N I, 48
........................................... 4.5 14 2.9 4.5 f........ 22
4.5 9.6 2.9 4.50........ 16
4.5 7.2 2.9 [+ P, 13
4.5 5.3 2.5 9.6 [eennnn. 13
5.3 3.9 2.5 25 feeeeennn 13
. 1 3.9 2.5 2 Jeeeo.... 11
3.9 2.5 9.6 {........ 1
3.9 3.3 3 . 22
3.3 5.3 6.1 ....... 16
3.3 2.5 5.31..... .. 11
3.9 251 36 liieeeaen 18
3.9 6.1 28 L. 16
4.5 4.5 16 |eeene... 11
3.9 2.9 82 ... 9.6
3.3 2.9 T2 Jeeeunnn. 14
] 28 3.3 4.5 6.1 )..o..onn 20
K 5.3 3.3 3.3 ([ N PO 20
. 4.5 3.3 2.9 44 190 57
. 3.9 3.3 291 57 200 25
8.2 33 3.3 2.5 88 62 16
7.2 16 2.9 2.9 44 22 25
7.2 30 2.9 3.3| 210 16 16
6.1 28 2.9 20 57 13 16
6.1 27 2.9 9.6 44 11 16
6.1 26 29| 118 36 16 30
6.1 24 2.9 22 18 30 22
5.3 23 2.9 7.2 13 28 33
5.3 21 |eeeoo.ol| 25 9.6 20 25
5.3 20 . 9.6 8.2 18 30
5.3 13 jeeeen.-. 6.1]........ 16 |eeenn.cn
Mar, | Apr. | May. | June.
6.1 3.91 10 4.5
6.1 3.91 15 4.5
6.1 3.3 15 4.5
9.6 3.3| 10 4.5
6.1 3.3] 10 4.5
6.1 3.91 15 7.2
6.1 3.91 12 5.3
8.2 45| 10 5.3
6.1 14 10 8.2
53] 20 15 11
5.31 40 11 5.3
53| 20 12 5.3
18 7.2] 7.0 4.5
22 6.1 7.2 4.5
22 6.1 7.2 5.3
9.6 88 72| 16
7.2| 62 6.1 44
6.1 20 5.3 25
6.1] 20 5.31 140
5.3 16 5.3 48
53| 1 5.3 22
4.5} 13 4.5 18
451 11 6.1 13
4.5 9.6 7.2 9.6
4.5] 36 13 16
45| 8 6.1 11
3.9 392 4.5 8.2
3.9 4 4.5 7.2
3.9 25 4.5 6.1
3.9 15 3.9 1
3.9 |ieenn.. 4.5 [eeannnn

Note.—Discharge determined from a well-defined rating curve. Discharge estimated Jan. 24-29, June
30, 1914, and Apr. 29 to May 8, 1915, by comparison with record for West Wailuaiki Stream. Gapsdue
to lack of gage records.
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Monthly discharge of Eust Wailuaiki Stream near Keanae, Maui, for the years ending
June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. ‘
Second- | Million | Acre-
(mean) gallons. feet.
Maximum.| Minimum. { Mean.
8.2 5.3 6.20 9.59 68
148 3.9 28.3 43.8 878 2,690
30 2.9 5.16 7.98 145 443
118 2.5 9. 40 14.5 291 894
210 3.9 27.9 43.2 837 2,570
200 11 49. 4 76.4 642 1,970
57 9.6 20.5 31.7 616 1,890
57 28 42.0 65.0 378 1,160
162 16 50.0 77.4 2,610
81 8.2 20.6 45.8 562 1,730
132 4.5 26.9 41.6 646 1,980
22 39 7.10 11.0 220 675
392 3.3 33.1 51.2 994 3,050
15 3.9 8.38 13.0 260 797
140 4.5 16.0 24.8 480 1,470

WEST WAILUAIKI STREAM NEAR KEANAE, MAUL

Locarron.—500 feet abovg Koolau ditch crossing and trail bridge, 3 miles east of
Upper Keanae, and 53 miles east of Keanae post office.

RECORDS AVAILABLE.—January 1, 1914, to June 30, 1915.

Gaae.—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, 9.6 feet at 8 a. m., April 27,
1915 (discharge computed from extension of rating curve, approximately 2,200
million gallons per day, or 3,400 second-feet); minimum stage recorded, 0.8 foot
March 7 to 12, 1914 (discharge, 1.6 million gallons per day, or 2.6 second-feet).

Diversions.—None above station.

RecuraTioN.—None.

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

Accuracy.—Estimates based on a well-defined rating curve and continuous gage-
height record; good for all stages.

Discharge measurements of West Wailuaiki Stream near Keanae, Mauz, during the years
ending June 80, 1914 and 1915.

Discharge.
Date. Made b; hGia gﬁt
3 1:] y—~ ) g "
(feet). | Second- ﬁggg
feet. ;
per day.
1014—Mar. 12 | C. T, Baileyeee oot 0.81 2.6 1.7
ﬁpl& 16 |..... do....t.aall. 1.27 12 7.6
ay 18 [..... (1) Y, 4.80 642 415
18 |.-... (< 1 T, 4.35 509 329
19 |..... {5 s T 3.14 165 107
20 |..... do. . . 4.70 643 416
Aug. 24 |..... [+ (s T 2.23 68 44
19156—June 16 | H, A . R, Austin. . .....ooooiivomniniiinn il 1.78 31
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Drischarge, in million gallons per day, of West Wailuaiki Stream near Keanae, Maui, for
the years ending June 50, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

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

15 3.0 5094 2.5 851...... 15

38 3.0 4.21 4.2 7.5]...... 21

31 3.0 4.2 3.5| 6.5} 268 20

18 2.5 4.2 2.5155 175 68

14 2.5 3.5| 2.5 |84 278 31

11 2.0 3.5 2.0 (117 92 16

9.8 1.6 3.5 2.5 31 27

85| 1.6 3.0 3.0 228 20 16

8.5} 1.6 3.5]27 38 15 16

7.5] 1.6 3.5 16 23 12 228

6.5 1.6 16 50

6.5| 1.6 41 30

581 7.5 44 25

50f 50 25 20

50| 3.0 25 30

21 }..... .

Date, July. | Aug. | Sept. [ Oct. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.

1. 27| 34 62 23 7.5 2.5 6.5 3.51 12 2.5

2. 20| 52 52 20 12 2.5 5.8 3.01 16 2.0

3. 49| 49 14 20 8.5 25 6.5 2.5 16 2.0

4 560 | 175 34 65 31 2.5 9.8 2.51 11 2.0

5. 80 | 258 92 41 H 58 6.5 2.5 9.8 2.0

6. 38 | 143 97 21 7.5 9.8 5.8 2.5| 16 5.0

7. 34| 36 76 16 6.5 5.8 6.5 2.0} 12 3.5

8. 36| 34 49 15 5.0 5.0 8.5 2.5 9.8 5.0

9. 3] 34 102 14 4.2 5.0 58| 16 9.8 7.5
10. 68 [ 34 36 14 4.2| 18 50| 28 15 15

11. 62 | 36 21 14 55 41 50| 52 11 4.2

12. 34| 52 16 23 8.5 1159 4.2 29 | 12 4.2

13. 49 | 36 14 41 6.5 72 21 8.5 7.5 3.5

14 84| 72 12 76 581 23 36 6.5 6.5 4.2

15. 55 | 107 11 31 58| 14 29 5.0 6.5 5.8
16. 36| 55 12 18 5.0 12 11 92 5.8 23
17. 62| 38 9.8 15 50| 23 7.6 84 5.0 58
18. 36 | 143 11 14 42 41 6.5 27 5.0 38
19. 49| 92 11 12 4.2 27 58| 27 5.0} 192
20. 62 5.0 9.8] 16 35| 72 581 20 5.8 58
21. 102| 50| 9.8] 12 3.0 175 50| 11 35| 2
22. 102 | 72 7.5 11 3.0| 72 4.21 14 3.5 21
2. 84| 84 6.5{ 11 3.0 31 3.51 11 3.5 12

24. 521 36 6.51 11 3.5 16 3.5 8.5 3.5 9.8
25. 52 | 34 5.8 72 3.51 14 3.5| 36 3.5 20
2. 76| 15 85| 27 3.0 3.0} 92 30| 14

27. 46 1 15 20 20 3.0 3.0 | 470 2.5 9.8

28. 621 55 85| 21 3.5 3.0] 58 3.0 8.5

29. 88| 97 8.5} 27 3.0 2.5 | 27 2.5 6.5
30. 521 55 8.5] 12 3.0 2.5 | 16 2.5 16

31.. 36 {....... 11 8.5 2.5 3.0 ... 2.5 |c.....

NorE.—Discharge determined from a well-defined rating curve. Discharge interpolated Jan. 22-29,
1914. Gage record lacking for periods for which discharge is not given.
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Monthly discharge of West Wailuaiki Stream near Keanae, Maui, for the years ending
June 30, 1914 and 1915.

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

167 3.5 31.9 49.4 989 3,030
38 3.0 8.47 13.1 237 728
27 1.6 4.27 6. 61 107 328

228 3.5 50.5 78.1 856 2,010

278 12 75.9 17 1,060 , 260

228 9.8 29,9 46.3 898 2,750

321 85 208 322 1,460 4,470

560 20 78 | i 2,230 1

258 5.0 65.1 101 1,950 5,990

102 5.8 28.2 43.6 873 2,680
76 8.5 23.9 37.0 742 2,210
55 2.5 8.32 12.9 258

175 2.5 33.2 51.4 929 2,850
36 2.5 7.59 11.7 7

470 2.0| 385 50.6 1,150 3,540
16 2.5 7.45 1.5 709

192 2.0 19.4 30.0 582 1,790

EAST WAILUANUI STREAM NEAR KEANAE, MAUL

LocaTion.—1,000 feet above Koolau ditch crossing, 24 miles east of Upper Keanae,
and 5 miles east of Keanae post office.

RECORDS AVAILABLE.—January 1, 1914, to June 30, 1915.

GAGE.—Stevens water-stage recorder.

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

CHANNEL AND coNTROL.—Channel at gage is a small deep pool at foot of rapids; right
bank is vertical wall of rock; left bank steep and high. Control is ledge of rock
at outlet of pool; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 5.0 feet at 5 a. m. September
7, 1914 (discharge, computed from extension of rating curve, approximately 400
million gallons per day, or 620 second-feet); minimum stage recorded, 0.75 foot
April 7, 1915 (discharge, 0.25 million gallons per day, or 0.4 second-foot).

Diversions.—None above station.

ReauLATION.—None.

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

Accuracy.—Estimates based on a well-defined rating curve and a continuous record
of gage height; good for all stages.

Discharge measurements of East Wailuanui Stream near Keanae, Mawi, during the years
ending June 30, 1914 and 1915.

Discharge.
Dati Made b; hG?gﬁt

ate. e by— eig —
(feet). | Second- gjun;g‘;

feet. da
per day.
1914—Mar. 12 0.83 0.7 0.45
Apr. 16 1.15 4.8 3.1

May 18 3.22 157 101

18 2.85 120 78

19 2.14 43 28

20 2.52 68 44
June 17 1.49 13 8.3
1915—June 16 1.18 5.9 3.8
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Discharge, in million gallons per day, of East Watluanui Stream near Keanae, Maut, for
the years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Jan. | Apr. | May. | June. Date. Jan. | Apr. | May. | June.
6.0 3.1 38 7.7
14 3.1 6.0 8.6
3.7 2.5 53 9.6
3.7 18 40 24
3.7 16 50 10
3.7 22 20 6.8
3.7 12 8.6 9.6
3.7 22 6.8 6.8
3.7 10 5.1 6.8
3.7 9.6 4.4
3.7 13 6.8 14
16 9.6
10 6.8
7.7 6.0
.7 13
6.8 {uuueen..
Date.  July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.

.............. 12 8.6 8.6} 12 22 6.0 2.0 0.7 2.0] 0.7 3.7 1.1
S 10 6.8 6.8 13 6.8 6.0 2.5 .7 L5 .5 3.1 1.1
F: J P 8.6 | 13 13 8.6 4.4 6.8 2.0 .7 2.0 .3 2.5 1.1
L, 14 46 10 8.6 3.7] 18 9.6 .7 3.1 .3 4.4 .7
R 9.6 | 24 13 13 3.7 .7 8.6 8.6 1.5 .3 3.1 1.1
[ P 8.6 13 20 10 3.1 5.1 3.1 L5 1.1 .3 1.5 2.0
[ 6.8 13 43 10 257 37 20 11| 20}) .25| 4.4 1.5
- R, 6.0 9.6 8.6 9.6 2.5 3.1 L5 .7 3.1 .3 3.1 L5
| 6.0 .7 6.8 35 2.5 3.1 1.1 1.1 L6 7.7 2.5 3.7
b L TR 6.0] 23 511 10 2.0 3.1 1.1 7.7 2.0} 9.6 2.5 51
Y 511 22 6.0 6.0 3.1 7.7 6.8 15014 6.0 2.0
12, ... 12 9.6 9.6 4.4, 3.7 2.5 28 L5]10 3.7 2.0
B 10 26 13 3. 6.0 2.0} 10 .71 8.7 3.7 L5
Mo 7.7 24 10 31 e L5 3.7 9.6 2.5 2.5 15
b 1 T, 14 16 16 2.5 iieii]eraen 1.1 2.5 .71 2.5 2.5 2.0
16,0 7 9.6 | 22 3.7 L1 2.0 3.1113 2.0 3.7
17, 6.0 22 22 3.1 11 3.7 2.5 |22 2.0 6.8
8o 5.1 13 12 3.1 1.1 5.1 2.5 8.6 1.5 8.6
19,0l 44| 18 12 3.7 1.1 3.7 2.0 6.0 1.5 26

b | 3.7 18 26 2.5 7|17 2.0{ 6.8 1.5 14

b2 37| 18 3.1 70 40 L5| 37 1.5 9.6
22 .. 4.4 26 9.6 2.5 L7016 L5} 3.7 15 8.6
2. 4.4| 18 7.7 2.5 .7 9.6 1.1} 3.7 1.5 4.4
P T 17 14 14 2.5 .7 5.1 L1} 3.1 L5 3.7
. T 22 13 17 2.5 .7 3.7 1.1} 3.1 1.1 8.6

.............. 13 16 7.7 3.7 .7 L7113 1.1 4.4

27 s 40 14 5.1 5.1 W7 L7140 L5 3.1

28 i 53 10 10 3.11. .7 .7]118 1.1 2.5
29, i 30 17 14 3.7 .7 .51 9.6 1.1 2.5
30 35 13 10 4.4 7 .51 6.0 1.1 5.1
1 16 10 |....... 12 .7 IS IR L1}..... .

Note.—Discharge determined from a well-defined rating curve. Discharge interpolated Jan. 28, 30, 1914,
amti Jan. 27 to Feb. 3, 1915, and estimated Jan. 31, 1914. No gage record for periods for which discharge is
not given.
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Monthly discharge of East Wailuanut Stream near Keanae, Mauz, for the years ending
June 30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
- Second- | willion | Acre-
) N (mean) gallons. feet.
Maximum.| Minimum. | Mean. -
30 1.1 5.28 8.17 164 502
22 2.0 10.1 15.6 142 434
53 4.4 18.7 28.9 356 1,090
56 4.4 10.2 15.8 305 939
53 3.7 13.9 21.5 432 1,320
46 . 6.8 16.7 25.8 517 1,590
43 5.1 13.6 21.0 409 1,250
35 2.5 6.80 10.5 211 647
22 2.0 5.32 8.23 53 163
December 1-13,29-31._...._......... 13 2.5 4.94 7.64 79 243
JanUALY .o 9.6 .7 1.97 3.05 61 187
February e 40 7 6.69 10. 4 187 575
March..o.covneimaii e 9.6 .5 2.26 3.50 70 215
Apnl et aaa s 40 .25 .1 11.0 213 6565
May... SRR 6.0 1.1 2.32 3.59 72 221
JUDG. e 26 .7 4.65 7.69 140 428

WEST WAILUANUI STREAM NEAR KEANAE, MAUL

Locarion.—50 feet above Koolau ditch crossing and intake, 2 miles east of upper
Keanae, and 4} miles east of Keanae post office.

RECORDS AvarLaBLE.—December 19, 1913, to June 30, 1915.

GaGge.—Stevens water-stage recorder.

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

CHANNEL AND CoNTROL.—Omne channel at all stages; straight for 100 feet above gage;
waterfall 50 feet below gage; banks steep and high; control is low concrete dam,
30 feet long.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 6.6 feet at 7 a. m. April 27,
1915 (discharge, computed from extension of rating curve, approximately 700
million gallons per day, or 1,080 second-feet); minimum stage recorded, 0.95 foot
February 11 to 28, 1914 (discharge, 0.7 million gallons per day, or 1.1 second-feet).

Drversions.—None above station.

ReauraTioN.—None.

Urtuizarion.—Irrigation of sugar cane, rice, and taro.

Accuracy.—Estimates based on a well-defined rating curve and a continuous gage-
height record; good for all stages.

Discharge measurements of West Wailuanui Stream near Keanae, Mausi, during the years
ending June 80, 1914 and 1915.

- Discharge.
Date. Made b, hGg et
ate. e by— eig
¥ (feet). | Second- m
feet.
per day.

1914—Mar, 11 1.7 1.1

May {g 432 279

9.
20

HENEPeS
SRIG8E]
-

o

June 17
1915—June 16
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Discharge, in million gallons per day, of West Watluanut Stream, near Keanae, Maus,
or the years ending June 80, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Dec. | Jan. Feb. | Mar, | Apr. | May. | June.
1913-14.

0.7 7.0 0.7 4.8 7.0 34

W7 15 1.8 3.2 7.0 18

1.8 9.3 1.8 3.2 29 12
1.8 7.0 1.8 3.2 82 9.3
1.8 4.8 1.8 15 39 7.0
1.8 18 18 21 25 7.0
3.2 1.8 1.8 15 39 7.0
63 1.8 4.8 7.0 | 127 4.8

82 1.8 3.2 4.8 29 15
9.3 1.8 1.8 3.2 18 9.3
3.2 .7 .7 15 7.0

20 .7 7 9.3 12
15 .7 3.2 21 9.3
21 .7 1.8 12 7.0
9.3 .7 1.8 12 4.8
9.3 7 18 9.3 9.3
15 .7 L8 57 9.3

4.8 .7 1.8 179 12

4.8 7 1.8 82 29

3.2 .7 18 140 15
3.2 7 1.8 45 45 9.3

29 .7 18 29 18 15

4.8 .7 1.8 | 140 12 12

4.8 .7 12 45 9.3 15

3.2 .7 7.0 29 7.0 108

1.8 .7 94 29 9.3 29

1.8 .7 18 15 21

4.8 .7 7.0 12 21 15

9.3 29 9.3 15 15

9.3 |. 7.0 7.0 12 25
12 4.8 |uennn.s 12 ...
Date. July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
12 21 4.8} 1.8| 4.8( 3.2 7.0 1.8
18 18 7.0 1.8 4.8 3.2 9.3 1.8
18 15 48| 1.8] 48] 18] 12 1.8
82 15 15 1.8 7.0 1.8 7.0. .7
94 29 15 21 4.8 1.8 4.8 L8
82 34 7.0 3.2 3.2 3.2 7.0 1.8
15 25 4.8 3.2 3.2 3.2 7.0 1.8
9.3 18 4.8 3.2 4.8 3.2 4.8 1.8
9.3| 51 R 4.8 18] 3.2] 12 4.8 7.0
12 15 4.8 9.3 3.2 15 9.3 3.2
12 9.3 15 9.3 3.2| 25 7.0 L8
21 7.0 7.0 82 3.2] 12 7.0 18
18 7.0 4.8 34 15 4.8 7.0 18
29 4.8 4.8 12 18 4.8 3.2 L8
39 4.8 3.2 7.0| 15 4.8 4.8 3.2
21 4.8 3.2 4.8 7.0| 39 3.2 7.0

15 4.8 3.2 7.0 4.8 39 3.2 18

51 4.8 3.2 9.3 4.8| 15 3.2 15

39 4.8 3.2 9.3 4.8 15 3.2 69

15 4.8 3.2 25 481 12 3.2 29

12 4,8 3.2 75 4.8 9.3 3.2 15

25 4.8 1.8] 29 3.2 9.3 3.2 15
45 4.8 1.8] 18 3.2 9.3 3.2 9.3
15 4.8 1.8 9.3 3.2 7.0 1.8 7.0

9.3 4.8 1.8 70| 3.2]| 18 L8| 12
9.3 7.0 1.8 7.0 3.2| b1 1.8 9.3
7.0( 9.3 1.8 4.8| 3.2]250 1.8 7.0
21 4.8 L8| 48| 3.2| 29 1.8 4.8
45 4.8 .0 1.8 3.21 18 18 4.8
21 7.0 .0 1.8 3.21 12 1.8 9.3
....... 18 .8 1.8 3.2 e L8l

Nore.—Discharge determined from a well-defined rating curve. Discharge estimated Jan. 12 and 13,
gl«i,tbgyicomparison withrecord of East Wailuanui Stream.” Nogage record for period for which discharge
not given.
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Monthly discharge of West Wailuanui Stream near Keanae, Maui, for the years ending
June 80, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. Se&%%d- Million Acre-
Maximum.| Minimum. | Mean. | (mean). | 8ailons. feet.
1913-14.
December19-31. ... ... .. ......... 12 0.7 4,13 6.39 54 165
JaNUArY oo 82 .7 1.5 17.8 356 1,090
February.....coooooiieiiiiiniia. 15 .7 2.31 3.57 65 198
arch............ 94 7 7.18 1.1 223 683
ﬁprll 1-10,16-30 140 3.2 20.6 3L9 515 1,580
B eeennnanen 179 7.0 36.3 56.2 1,120 3,450
June 108 4.8 16.7 25.8 502 1,540
120 4.8 28.0 43.3 868 2,660
218 9.3 29.5 45.6 916 2,810
94 7.0 27.4 42.4 821 2,520
October. .. 51 4.8 12.0 18.6 373 1,140
November 29 4.8 9.21 14.2 74 226
15 1.8 4.67 7.23 145 444
82 1.8 14.4 22.3 404 1,240
18 3.2 5. 20 8.056 161 495
250 1.8 21.1 32.6 633 1,940
12 1.8 4.58 7.09 142 436
69 .7 8.85 13.7 265 815

HONOMANU STREAM NEAR KEANAE, MAUL

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

RECORDS AvarLaBLE.—November 15, 1913, to June 30, 1915.

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
boulders; fairly permanent.

EXTREMES OF DISCEARGE.—Maximum stage recorded, 8.65 feet at 10.30 a. m. August 4,
1914 (discharge computed from extension of rating curve, approximately 950
million gallons per day, or 1,470 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 above station.

REecuraTioNn.—None.

Uriuization .—Normal flow is diverted by Spreckels ditch for irrigation of sugar cane.

Accuracy.—Estimates based on a fairly well-defined rating curve and a continuous
gage-height record; fair for all stages.

Discharge measurements of Honomanu Stream near Keanae, Maut, during the years ending
June 30, 1914 and 1915.

Discharge.
Date. Made by— height Million
. v (feet). | 520009 | galions
. per day.
1913—Nov. 18 6.02 554 358
20 3.61 32 21
1914—Mar. 13 3.15 16 10
Apr, 15 2.8 6.6 4.3
3 R 7 2.65 2.8 1.8
.7 £ O o R 4.83 47 160
21 |.....do....... .e- 4.70 195 126
Sept. 29 (..... d0.eeenn.. . 4.17 102 66
1915~May 13 | H.A.R. Austin. . .ooeooeneeeoi s 2.59 3.7 2.4

60398°—wsp 430—17——18
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Discharge, in million ya'llons per day, of Honomanu Stream near Keanae, Mavs, for the
years ending June 80, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.]

Date. Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May. | June.
1913-14.
1.7 23 1.2 2.8 3.9 49
1.7 9.5 1.2 2.4 3.9 19
1.7 5.2 1.0 2.4 12 9.5
2.8 4.6 1.0 2.4 137 6.7
10 3.9 L0 5.2 58 6.0
12 3.9 1.2 33 23 6.0
9.5 3.4 12| 2 45 5.2
97 8.4 1.0| 10 200 6.0
175 3.4 1.2 6.0] 27 25
14 2.8 6.7 5.2 13 8.5
6.7 2.8 1.7 3.9 13 10
21 2.4 1.2 9.5 8.5 14
183 2.4 6.0 18 14
30 2.4 2.8 8.5 12 11
16 2.0 17 4.6 7.6 8
19 2.0 1.2 3.9 6.7 4.6
33 2.0 6.7 3.4| 16 16
10 1.7 2.0 2.8 250 10
6.0 6.7 1.7 1.4 68 140 63
5.2 5.2 1.4 1.2 79 200 21
4.6 5.2 1.4 L0 91 90 8.5
39| 33 1.4 1.,2] 45 16 19
3.4 9.5 1.4 L4 242 9.6 9.5
3.4 5,2 1.2 5.2 b4 7.6 7.6
2.8 3.9 1.2 5.2 41 6.7 200
" 2.8 3.9 1.2} 116 30 19 33
2.4 3.4 1.2] 19 16 27 18
2.4 7.6 1.2 5.2 85| 37 13
2.0 b7 G PO 27 6.7 14 8.5
2.0 18 7.6 5.2 10 16
L7 16 X O 10 feeeena..
Date. July. | Aug. | Sept. | Oct. | Nov. | Dec Feb Mar Apr. | May. | June.
1914-15.
) U 16 14 13 14 45 10 2.0 L2 6.0 0.7
9.5 27 27 10 7.6 . 2.0 1.0 14 W7
21 25 4.6 6.7 1. 2.8 .85 12 1.2
344 110 79 3.9| 16 13 .7 6.0 .85
37 137 3.4 16 4.6 .7 3.9 7
16 85 58 2.8 7.6 2.4 4.6 .4 3.4 6.0
5 13 16 25 2.4 5.2 1.7 2.8 .25 2.8 3.9
.5 13 9.5 79 2.0 3.9 2.0 5.2 .25 2.4 3.4
. 0 7.6 6.7 21 2.0 3.9 1.4 3.4 6.7 2.8 2.4
0 33 9.5 16 1.7 7.6 9.5 1.7 10 8.5 9.5
. 2 45 13 85 ..cucn.. 6.7 8.5 1.4 27 3.9 1.7
10 30 5.2 [cavennns 10 110 1.4 16 2.8 L4
13 18 12 B2 iiieas 23 58 6.7 3.9 2.0 1.4
8.5 49 41 3.9 ........ 33 13 25 2.0 2.0 3.4
16 25 74 4.6 ). 16 52} 13 1.7 1.7 3.4
9.5 12 49 4.6 5.2 5.2 3.9 | 110 L7 14
6.7 58 23 4.6 3.4 9.5 2.4 54 1.4 27
9.5 23 91 5.2 2.4 16 2.0 12 1.4 21
6.7 27 5.2 2.0 19 1.7 6.0 14 144
6.0 41 14 3.9 4.6 14 1.7 4,6 1.4 83
4.6 68 9.5 3.9 ... 52| 116 1.4 2.8 L2 19
6.7 68 18 2.8 [ceunen 2.8 54 1.4 6.0 1.2 12
6.0 45 2.4 ........ 2.0 16 1.4 9.5 L2 6.7
21 2 14 1.7 1.4 3.9 1.2 4.6
137 25 8.5 1.7 L2 30 1.0 14
216 49 7.6 3.9 1.2 | 58 1.0 13
208 19 6,0 12 L0 | 183 L0 6.7
251 37 33 3.4 1.0 37 L0 5.2
110 41 79 3.4 .8 27 1.0 2.8
137 19 41 5.2 .85 1 12 .85 9.5
37 25 |eeeaeons 33 85 |ieiaas P N PO

NorE.—Discharge determined from a fairly well-defined rating curve. Discharge estimated May 18-21,
June 14 and 15, 1914, by comparison with record of Haipuaena Stream. Discharge for May 17, fune 186,
Nov. 30, Dec. 24 and 28, 1914, computed from water-stage recorder graph for part of day.
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Monthly discharge of Honomanu Stream near Keanae, Maut, for the years ending June 30,
1914 and 1915,

Discharge. Total run-off.
Month, Million gallons per day.
Setcecéréd- é‘.\gﬁl ion %crt&
ons. oet.
Maximum.| Minimum, | Mean, | (T€81)-
1913-14.
5.2 50.5 78.1 808 2,480
1.7 19.4 30.0 601 1,850
1.7 25.4 39.3 789 2,420
1.2 3.36 5.20 94 9
1.0 7.59 117 235 722
2.4 27.8 43.0 833 2,560
3.9 46.7 72.3 1,450 4,440
4.6 21.5 33.3 646 1,980
................................ 5,460 16, 700
4.6 43.5 67.3 1,350 4,140
7.6 39.8 61.6 1,230 3,790
6.0 37.4 57.9 1,123 3,440
1.7 17.0 26.3 528 1,620
November 1-10, 30 1.7 8.98 13.9 99 303
December 1-24, 28, 2.0 12.8 19.8 321 982
February 6-28.. 116 1.4 21.0 32.5 484 1,480
h 25 .85 3.67 5.68 114 349
....... 183 .25 20.9 32.3 628 1,920
............. 14 .7 3.00 4.64 93 2!
................................ 144 .7 12.4 19.2 373 1,140

HAIPUAENA STREAM NEAR HUELO, MAUL

Locarron.—200 feet above inflow of Spreckels ditch, about 7 miles by trail east
of Huelo.

REeCORDS AVATLABLE.—Qctober 19, 1913, to June 30, 1915; also records of combined
flow of stream and Spreckels ditch at staff gage station 600 fect below present
site from December 18, 1910, to September 30, 1913.

GaceE.—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.—Maximum stage recorded, 4.1 feet at 9 a. m. August 4,
1914 (discharge, computed from extension of rating curve, 230 million gallons
per day, or 356 second-feet); minimum stage recorded, 0.2 foot March 8, 1914
(discharge, 1.0 million gallons per day, or 1.5 second-feet).

Diversions.—None above station.

ReguraTiON.—None.

UrmuizaTioN.—Normal flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Estimates based on a well-defined rating curve; good for all stages.
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Discharge measurements of Haipuaena Stream near Huelo, Mawi, during the years ending
June 30, 1914 and 1915.

Discharge.
Dat Made b; hG?' et
ate. ade by— eig -
(feet). | Second- M'lllhon
feet. | €80T
per day.
1913—Oct. 27 0.42 2.8 1.8
ov. 4 1.38 34 22
8 2.46 141 91
12 2.10 81 52
13 1.01 15 9.6
18 2.72 161 104
1914—May 21 2.12 107 69
ug. 25 1.31 27 18
1915—Mar. 9 67 5.6 3.7
June 15 62 6.3 4.1

Discharge in million gallons per day, of Haipuaena Stream near Huelo, Mau, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.
2.5 4.5 2.5 15 1.2 4.0 3.4 27
9.5 4.5 2.5 5.9 1.2 4.0 3.4 12
50 6.8 3.0 4.5 1.2 4.0 12 9.5
20 114 3.0 4.0 1.2 3.0 66 8.6
5.9 60 7.6 4.0 1.2 5.9 24 8.6
4.5 4 5.9 3.4 1.2 22 9.5 6.8
8.6 11 7.6 3.0 1.2 11 32 6.8
70 12 60 2.5 1.0 4.5 91 4.5
102 8.6 56 2.5 1.6 3.4 16 7.6
4 5.9 7.6 2.2 4.5 3.0 11 5.2
18 5.2 4.5 2.2 1.8 3.0 11 4.5
41 5.2 27 2.2 1.6 4.5 9.5 6.8
12 8.6 56 2.2 4.5 9.5 27 6.8
6.8 24 11 . 2.5 3.0 5.9 12 6.8
8.6 15 7.6 2.5 2.2 4.0 9.5 5.2
18 7.6 15 2.2 1.8 4.0 8.6 7.6
27 12 30 2.2 5.9 3.4 32 8.6
94 2 6.8 2.2 2.5 3.4 | 110 7.6
19, 2.5 94 6.8 5.2 2.2 2.2 35 66 30
20 e 2.5 35 5.2 4.5 1.8 1.8 32 ‘91 1n
1 2.5 27 4.5 4.5 1.6 1.8 41 41 6.8
22 e 2.2 18 4.0 24 1.6 1,8 18 11 11
< 2R 2.2 9.5 4.0 5.9 1.6 2.2 8.6 6.8
SN 1.8 60 3.4 4.5 1.3 5.9 20 6.8 8.6
2 1.8 20 3.4 4.0 1.3 4.0 20 6.8 77
26 e 1.8 30 3.0 3.4 1.3 60 16 11 15
-1 R 1.8 14 3.0 3.4 1.3 11 6.8 15 9.5
28 e 1.8 7.6 2.5 8.6 1.2 4.5 4.5 16 8.6
2 R 1.8 5.9 2.5 14 ... 15 4.0 9.5 7.6
2 | R 1.6 5.2 2.5 11 ... 5.2 4.0 8.6 11
3 L8 [caeenn.. 2.5 9.5 oenunen. 4.0 [cevnnenn 8.6 faceeeenn
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Discharge, in million gallons per day, of Haipuaena Stream near Huelo, Mauz, for the years
. ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.
Lo 95| 76| 15| 2¢ | 38 | 14 24| 18] 45| 16| 80| 22
2. 95| 76| 2|17 {11 |15 52 18| 52| 13| 60| 22
CIRNR 8.6| 1 20| 18 7.6 12 3.4 16| 86| 1.3] 13 3.0
4 12 | 8 38| 15 521 22 | 15 16| 2 12| 9.0 300
5.0 9.5| 18 53| 38 5222 |16 | 20 | 12 1.2{ 60| 40
6o 8.6 12 41| 38 45 20 59| 40| 10 1.2] 60| 86
7. 7.6| 11 16| 32 40| 2 45| 25| &o| 13| 50| 40
sl 86| 95| 15| 18 £0| 2 40| 301 10 13| 50| 45
9l 7.6| 7.6| 12| 60 45| 12 3.4] 25| 40| 7.6| 60| 34
10,0000 76| 20 15| 18 2.5| 22 30| 11 3.4 14 | 10 7.0
1S R 7.6 22 18] 95| 250 22 |18 [ 11 3.0| 30 72.0| 3.4
120 12 9.5| 22| 68| 30| 35 5.9 56 3.0| 15 50| 3.4
B 1| 16 2| 59| 30| a 20| 32 8.6 68| 34| 30
Wl 9.5| 20 32| 52| 24 | 4 34| 11 | 2 40| 34| 30
5. 14| 14 4| 52| 927 | 20 3.4| 59| 14 40| 30| 45
16eeeen . 9.5| 11 21| 59) 12 | 18 3.0 52| 59| 6 25| 1
17 7.6| 30 18| 52| 76| 24 25| 86| 45| 27 30| 18
18 86| 15 38| 59| 95| 30 2.5| 14 3.4 9.5| 25| 18
19000 7.6 | 20 38| 6.8 56 | 32 25| 1a 34| 59 2.5 77
20,1000 7.6 22 18] 52| 32 | 15 22| 2 30| 59| 22| 30
2. 7.6 27 16| 68| 76| 86| 25 3.0 59| 22| 18
201 68! 32 <| 27| 52| 76| 95| 25 25| 86| 22| 12
23,1l 59| 20 32 45 76| 12 2.2 2.5| 12 2.2| 8.
oa. Il | 15 1| 34| 56 | 20 2.2 25| 76| 22| 68
25l u | 18 1| 34|18 | 15 2.2 2.5| 30 22| 14
2. e, 66 | 2 1] 45| 86| 11 2.2 2.5| 50 22| 9.5
27, 66 | 18 1| 95| 53 | 14 1.8 24| a1 22| 68
G N 80 | 20 20| 45122 | 22 18 2.2| 38 22| 6.0
29 1l 3% | 20 24| 45| 47 | 13 1.8 2.0 | 24 2.2| 60
300000 50 | 18 2| 59: 2 L0| 1.8 19| 18 221 10
S AR 12 |18 ... 2 | £0| 1.8 18l 2.2|.......

Norte.—Discharge determined from a well-defined rating curve. Discharge estimated Nov. 16, 22,
1013, Jan. 1-3, 1914, Mar. 5-8, 27-31, April 30 to May 12, June 10, 11, 28-30, 1915 bﬁ comparison
with record of Puohakamos Stream. Record of discharge Oct. 19 to Dec. 31,1913, supersedest at published
in Water-Supply Paper 373, p. 135.

Monthly discharge of Haipuaena Stream near Huelo, Mawi, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day. sefce%gd_ Million Acte-
Maximum,| Minimum.| Mean. | (mean). | 82llons. feet.
1913-14.
October 19-81..........ocoiiiiaan... 2.5 1.6 2.01 3.11 26 80
November. . 102 2.5 29.0 44.9 869 2,670
December. .. 2.5 13.5 20.9 418 1,280
2.5 13.4 20.7 416 1,270
1.2 2.87 4.44 80 247
1.0 5.10 7.89 158 485
3.0 129 20.0 388 1,190
3.4 25.4 39.3 788 2,420
4.5 1.7 18.1 352 1,080
................................ 3,495 10, 700
5.9 18.5 28.6 574 1,760
7.6  19.2 20.7 594 1,830
11 23.5 36.4 706 2,160
3.4 3.7 21.2 426 1

2.5 20.5 31.7 614 1,890
4.0 19.3 29.9 599 1,840
1.8 4.32 6.68 134 411
L6 14.1 21.8 395 1,210

1.8 5.95 9.21 184 5
12 16.1 ) 483 1,480
2.2 4.28 6.62 133 407
2.2 10.4 16.1 311 958
L2 141 21.8 5,150 | 15,800
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PUOHAKAMOA STREAM NEAR HUELO, MAUL

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

RECORDS AvatABLE.—June 13, 1913, to June 30, 1915 (new station); December 18,
1910, to June 18, 1913 (old station).

Gaee.—Barrett and Lawrence water-stage recorder installed June 13, 1913. Old
staff gage station was 150 feet downstream at trail bridge below inflow from
Spreckels ditch.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge 200 feet below
gage. Inflow of Spreckels ditch has to be deducted from measurements made
at footbridge.

CHANNEL AND CONTROL.—One channel at all stages; curves 100 feet above and below
gage; banks steep and high; stream bed is very rough and steep. Control com-
posed of large boulders; shifts not frequent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.10
feet at 2.30 p. m. May 8, 1914 (discharge computed from extension of rating curve,
approximately 600 million gallons per day or 930 second-feet); minimum stage
recorded, 0.21 foot (old station) February 7, 1912; discharge, 2.1 million gallons
per day, or 3.2 second-fest. Minimum stage recorded during biennial period,
0.75 foot January 13, 1915 (discharge, 3.6 million gallons per day, or 5.6 second-
feet).

Drversions.—Kula pipe line diverts small amount of water above station at eleva-
tion 4,300 feet.

ReaquraTioN.—None.

Urinization.—Normal flow of stream is diverted by ditches of East Maui Irrigation
Co. for irrigation of sugar cane.

Accuracy.—Estimates bagsed on a fairly well defined rating curve and continuous
gage-height record; fair for all stages.

Discharge measurements of Puohakamoa Stream mear Huelo, Maut, during the years
ending June 30, 1914 and 1915.

Discharge.
Dat Made b noht || e
ate. e by— ei .
v (fost). | Second- g;lillhon
feet. ons
per day.
1913—Oct. 27 | B, O, Christiansen. . ... ... ..c.oieniieaieieanaaeaamnnaan 0.94 6.5 a4.2
Nov. 12| C. L. Bailey.ee e o coe et i e iieiiies aieceee e caeceaaaaaans 3.18 130 84
13 . 2.40 38 24
1914—May 3.62| 237 0153
July 2 450 458 a 206
ug. 22 2.93 91 a59
1915—June 1.19 5.4 a3.5

o Measured below inflow of Spreckels ditch, which was measured and subtracted.
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Discharge, in million gallons per day, of Puochakamoa Stream near Huelo, Maui, for the

years ending

une 80, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.] *

Date. July. | Aug. | Sept. { Oct. | Nov. | Dec. | Jan. | Feb. { Mar. | Apr. | May. | June.
1913-14.
71| 4.0 |....... 4.2] 43 9.0, 54| 35 40| 81| 95| 84
28 4.0 1. 3.91 97| 78| 57 15 3.8/ 81| 95| 72
14 3.91....... 3.7] 83 10 541 10 3.8 7.3 16 38
13 3.71....... 4.0 44 237 7.3 9.5 3.8 7.3 229 16
23 3.7|....... 40| 10 |[115 15 8.6{ 38| 10 |103 15
34 4.6 )....... 9.71 71| 95 12 7.7 4.0/[ 78 46 17
14 26 f....... 17 84| 26 10 7.3 4.0 42 84 15
10 5.4 ..., 24 146 39 | 133 7.0, 3.8] 17 ]330 13
7.8 4.81 ..... 7.81 197 22 141 7.0 5.2 11 78 32
6.5 4.8(.......] 5.5] 99 14 63| 95| 10 42 4
6.5 48 |....... 5.3 51 11 11 6.0 4.6 9.0 42 14
7.1 49 ... 1.9 8 10 29 6.0{ 4.0 13 26 29
111 ... 11 30 9.7 173 54 951 29 67 24
7.1 9.7 |....... 7.1 14 51 29 110 6.3 22 42 17
6.5 9.7 ...... 59| 13 40 18 5.4 4.4 | 12 24 13
5.8 7.8 f.ce.... 521 43 17 29 5.4 4.2 9.5( 20 17
56| 63| 8 4.8| 65 24 67 5.2 14 8.6 57 32
5.2 5.6 | 16 4.71173 59 20 5.2 5.4 8.1 | 330 32
4.9 52| 14 4.5 151 15 13 4.9 4.6 | 103 173 110
5.0 5.0 6.5 4.4 59 11 11 4.6 4.2 | 117 304

5.2 4.9 5.6 4.5 44 9.0 10 4.6 4.0 | 141 133 22
4.8 4.7 5.0 431 18 8.41 53 4.6 4.2 | 67 42 38
4.7 4.5 4.8 411 20 7.8 15 4.6 4.4 | 245 26 22
4.7 4.5 4.5 411112 7.1 10 4.4 86| 78 20 26
4.7| 4.4] 43| 4.0} 59 6.5 9.5 4.4| 86| T8 18 262
4.7 4.4 4.2 4.0} 74 6.3 8.6 4.4 | 130 67 38 62
4.7 45| 42| 4.0| 37 6.0 7.7 4.2| 40 32 53 38
44| 47| 42| 40| 17 58| 14 4.2| 10 18 57 24
4.4 4.5 4.1 3.9 14 56| 26 |-...... 60 14 32 20
4.3 10 3.9 3.9! 10 5.2 20 (....... 20 1 22 42

4.2 5.7 ...... 3.9]....... 50 20 |....... 81 [.veeead] 200 |eol...

32 67 | 103 26 81| 49 70| 5.4| 15 4.2

62 67 38 24 n 4.9 7.3 4.6 | 14 4.2

53 62 20 4 8.1 4.6 9.5 4.4| 20 4.2

17 46 16 35 32 4.4 26 4.4 13 3.7

173 110 13 26 42 46 10 4.0 10 3.7

157 90 10 16 13 8.6 9.0 4.0 9.0 7.3

42 78 9.5 13 9.0 73| 9.0| 38| 86 44

26 53 8.6| 12 81| 7.0/ 14 3.8 81 5.7

18 | 157 81| 12 7.3 6.0 9.0| 13 9.5 5.4
(1 TN ceveeed| 78 26 42 77| 15 701 20 7.7 26 24 10

Wl ceneaed 110 38 22 7.0 14 35 17 7.0 62 11 4.9

. 38 17 6.6 22 1 (103 6.3 388 9.0 4.9

14 6.3 42 8.6 | 62 15 1 7.7 5.2

11 57 67 7.31 17 42 8.1 7.3 5.2

1 57 32 6.6 10 26 73| 7.0 6.3
14 22 15 6.3 13 6.6 | 141 6.6 17
11 16 12 5.7 22 4.9| 72 6.3 | 49
14 20 11 5.4] 18 4.9 26 6.0 24
14 133 10 5.2 18 4.9/ 15 5.7 173
1 46 13 49| 29 5.4 13 5.7 67
4.9 | 157 5.4 11 54| 42
5.2 | 62 4.9| 20 5.4 26
4.6 | 35 4.9 26 5.2 16
4.4 15 4.6 | 13 4.9 13
4.2 10 4.4| 62 4.9 29
4.0 8.6 4.4 | 117 4.6 16
3.8 7.7 4.4 | 229 4.9 11

3.7 6.6 4.4 | 57 4.8 9.0

8.7 feeeee-] 4.2 38 4.4 8.1

3.6 1......- 4.4 | 22 4.4
3.8 |eeened] B4 |eeiiin] 42(aa....

NortE.—Discharge determined from a fairly well-defined rating curve, Discharge estimated Mar. 25-31,
1914, by comparison with record of Waikamoi Stream. No gage record for periods for which discharge

is not given.



278 SURFACE WATER SUPPLY OF HAWATI, 1913-1915.

Monthly discharge of Puohakamoa Stream mear Huelo, Maus, for the years ending June
30, 1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum.| Minimum. | Mean. .
1913-14.
JUly e 34 4.2 8.68 13.4 269 826
August.......... .. 49 3.7 9.00 13.9 279 856
September 17-30 16 3.9 6.41 9.92 90 275
ctober. ... 24 3.7 6.01 9.30 186 572
November. 197 4.3 56.5 87.4 1,700 5,200
December. . 237 5.0 29.2 45.2 905 2,780
173 5.4 30.6 47.3 949 2,910
110 4.2 11.0 17.0 307 945
130 3.8 13.1 20.3 405 1,250
245 7.3 42.7 66.1 1,280 3,930
330 9.5 80.4 124 2,490 7,650
262 13 40.5 62.7 1,220 3,730
279 13 105 162 1,670 5,160
206 26 72.4 112 2,240 6,890
173 18 59.7 92.4 1,130 3,480
157 8.6 35.1 | 54.3 1,090 3,340
296 6.3 46.3 71.6 1,390 4,260
67 8.1 18.8 29.1 582 1,790
42 3.6 9.27 14.3 288 882
157 4.4 25.9 40.1 725 2,230
42 4.2 9.13 14.1 283 869
229 3.8 35.4 54.8 1,060 3,260
24 4.2 8.27 12.8 256 787
173 3.7 20.0 30.9 601 1,840

ALO STREAM NEAR HUELO, MAUIL

LocarioN.—300 feet above Spreckels ditch inflow and trail crossing, about 5 miles east
of Huelo. .

RECORDS AVATLABLE.—December 18, 1910, to June 30, 1915.

Gaer.—Friez water-stage recorder installed June 18, 1914. Prior to June 18, 1914,
vertical staff at trail bridge 800 feet down stream from present location.

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 is composed of rock ledge and large
boulders; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 3.40
feet at 7.30 a. m. April 27, 1915 (discharge, computed from extension of rating
curve, approximately 350 million gallons per day, or 540 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); minimum stage recorded during biennial
period, 1.07 feet (old datum) at 5.40 a. m. March 9, 1914 (discharge, 0.1 million
gallons per day, or 0.15 second-foot).

Diversions.—None above station.

RegurnatioNn.—None.

UrnuzaTion.—Normal flow of stream is diverted by ditches of East Maui Irrigation
Co., for irrigation of sugar cane.

Accuracy.—Estimates July 1, 1913, to June 18, 1914, for old location poor, as discharge
relation was affected by backwater from inflow of Spreckels ditch; estimates
June 19, 1914, to June 30, 1915, based on well-defined rating curve and con-
tinuous gage-height record; good for all stages.
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SURFACE WATER SUPPLY OF HAWAII, 1913—1915,

Daily discharge, in. million_gallons per day, of Alo Stream near Huelo, Maui, for the

years ending June 30, 1914 and 1915—Continued.

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

1914-15.
.............. 13 77| 67| 13 24 57| 16| 10| 40| L0 3.3| o0.65
b 2, 16 6.7 14 10 67| 67| L8 .8 33! .8 2.8 .65
E RO 13 8.8| 88| 12 40] 67| 13 8| 17 65| 4.8 .65
4o 24 34 10 16 3.3| 10 8.8 .8 12 651 2.6 .65
B eaaaaas 10 27 16 18 2.6 57| 67| 48] 48 .65 21 .65
B 10 u 52 18 2.1 40! 28 .81 33| .e5| 21} 21
Teeeeanns 88| 10 8.8 18 21| 26| 21| Lo| 33| .65| 16 .8
8 iiiiiann 790 7| 57| 18 L6 21| L6 .8| 48! .65| L6 .8
9. s 7.7 7| 48| 27 1.6 2.6, 16| 13| 21| 48 40! L6
100 5.7 38 5.7 16 16| 33! 16| 67| L6!13 771 2.1
£ S I 48] 2¢ 77| 67| 13| 26| 57| 57| 16|18 3.3 10
20, 16 6.7 18 48| 13| 33| 26| 18 13| 7.7 2.1 18
FE TN 16 14 13 40| 10| 48| 16| 10 57! 2.6 2.1 .8
7 SR, 10 20 34 3.3 1t 16 16| 33| 12 2.1 1.6/ 16
(IO 16 14 27 3.31 18 6.7 13! 21| 88, 21 L.6| e
160cccieiiannns borgl 1o 16 57 57| 33| 13| 21| 40!2 1.3 21
FL AP 6.7 | 34 10 3.3| 48| 26| L3| 26| 26|13 13| 4.8
FT I ©o48| 18 14 2.6 57| 21| 13| 33! 21| 57 1.3| 4.8
0. lo40; 27 34 2.6 13 1.6 L0 26 L6 40 1.3] 27
0. 3.3| 16 10 21| 57| 21| 10| 27 1.6 4.0 1.3 18
b2 W 2.6 16 6.7 57| 33| 26/ 13| 62 16| 2.6 1.0| 10
92 iiiieas [ 40/ 16 2 2.6 33| 16| 10| 18 13| 4.8 1.0/ 10
P S 4.8 21 30 2.6 26| 13| Lol 18 1.3] 4.8 L0/ 4.8
P U 14 12 7.7 2.1 16 48| 10| 77| 13| 2.6 8| 5.7
D 16 7.7 57| 21| 87| 26 8| 67| 10! &7 8| 7.7
T T b1t 13 480 21| 48| 16 .81 57{ 10|30 .81 4.0
1 SO 24 88 57| 26| 38 1.6 .8, 3.3 .8 80 .8| 3.3
D SR, 57 7.7 881 21| 62 6.7 .8 40 .8 12 .81 26
29 it 38 12 14 4.0 18 3.3 .8 8| 6.7 .81 21
30 e, 34 8.8 13 10 88| 21 .8, 8| 4.0 .8| 6.7
3o, 14 88 ... 16 feu.o...- L6| Lo -3 P -2

Note.—Discharge determined from rating curves %E]pgcable as follows: July 2, 1913, to June 18, 1914,
6

poorly defined; June 19, 1914, to June
QOct. 30, 1914, by comparison with records of Waikamoi and Puohakamoa streams.

30, 1915, well de

Discharge estimated May 31, Aug.13, 14, and

Monthly discharge of Alo Stream near Huelo, Maui, for the years ending June 30 1914

and 1915.
Discharge. Total run-off.
Month. Million gallons per day. Second- | arinion Acre-
Maximum.| Minimum.| Mean. | (mean). | 82llons- feet.

1913-14.
JUly .o 14 0.45 2.44 3.78 76 232
AUgust. ..o eri e 28 .3 2,79 4.32 87 265
September. ... ..................... 7.1 .45 1.32 2.04 40 122
[0 15170) T3 PP 9.7 .25 177 2.74 55 168
November. . .............o........ 63 .45 14.8 22.9 43 1,360
December........ ...l 71 .8 6.92 10.7 215 658
JanUArY - oo 38 .45 6.62 10.2 205 630
February......ocooveiveiioaaan . 4.8 2 1.03 1.59 29 89
arch........ocoiiiiii i 30 .1 2.08 3.22 64 198
April. ..ol 30 .65 6.73 10. 4 202 620
MAY e 70 .55 16.0 4.8 497 1,520
June. ...l 52 3.9 1.5 17.8 345 1,080
The year. .. .cceeeeneaeeucn.. 71 1 6.18 9. 56 2, 260 6,920

1914-15
July. o 57 2.6 14.2 - 22.0 441 1,350
AUGUSE. e 38 6.7 15.4 23.8 477 1,470
September. ...........ooiiiiiiil... 52 4.8 14.6 22.6 437 1,340
OCtober. . ...oooiiii 27 2.1 8.27 12.8 256 787
November. . ... ... 62 1.0 9.45 14.6 284 870
DeCcember. . . ..coieii e 16 1.3 4.01 6.20 124 381
January. ...l 8.8 .8 1.88 2.97 58 179
February. .. ... 62 .8 7.89 12.2 221 678
March. ... ... ... 12 .8 3.22 4.98 100 308
April. .ol 80 .65 8.80 13.6 264 810
A e e eee e 7.7 .8 191 2.96 59 182
13 T 27 .65 4.36 6.75 131 401
The year. . .oeeeeeeuiecacannnn 80 65 7.81 12.9 2,850 8,760
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" WAIKAMOI STREAM NEAR HUELO, MAUT,

Locarion.—500 feet above Spreckels ditch intake, and 5 miles by trail east of Huelo
post office.

REecorDs AVAILABLE.—December 18, 1910, to June 30, 1915.

Gaee.—Friez water-stage recorder installed October 14, 1913, at new datum, to
replace original staff.

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

CHANNEL AND CONTROL.—One channel at al] stages; straight for 100 feet above and
below gage; banks high and covered with vegetation. Water drops over a fall
at control, which is a rock ledge and probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.05
feet at 9.30 a. m. August 4, 1914 (discharge, computed from extension of rating
curve, approximately 900 million gallons per day or 1,390 second-feet), minimum
stage recorded 1.08 feet September 28, 1912 (discharge, 0.3 million gallons per
day or 0.5 second-foot).

Drversions.—A small amount of water is diverted by Kula pipe line above station
at elevation 4,300 feet.

ReguraTiON.—None.

Urtuzation.—Low-water flow is all diverted by ditches of East Maui Irrigation Co
for irrigation of sugar cane.

Accuracy.—Estimates July 1 to October 13, 1913, while staff gage was in use, fair
for low and medium stages; gage-height record reliable and rating curve fairly
well defined below 6 million, gallons per day; estimates October 14, 1913, to June
30, 1915, based on a well-defined rating curve and continuous gage-height record,
are good for all stages.

Discharge measurements of Waikamoi Stream near Huelo, Maui, during the years ending
June 30, 1914 and 1915.

Discharge.
Made b, hGa et
Date. e by— eig +
(feet). | Second- Million
foet gallons
. per day.
1913—July 24 | C. T. Bailey al.40 2.9 1.9
Oct. 27 | E. O. Christiansen .. .35 2.2 1.4
Nov. 4 |..... d ........... .. 1.49 84 54
8 - 1.80 163 105
13 1.03 26 17
20 1.21 53 35
1914—Apr. 15 |.. 76 9. 6. ¢
Aug. 25 1.95 177 114
Sept. 23 2.50 343 222
1915—June 18 78 9.8 6.3

a Old gage datum.
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Discharge, in million gallons per day, of Waikamot Stream near Huelo, Maus, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.
16 1.4 3.7 7.1 3.5127 0. 95 4.8 6.0 44
26 1.2 3.0 6.1 3.5 3.2 .8 4.0 4.8 23
9.0 1.3 2.8 7.8 40| 6.0 .8 3.2 12 12
9.7 1.0 2.1 251 4.0 4.8 .8 2.8 | 123 9.6
12 .9 1.8 110 23 4.0 .8 4.0 58 7.1
14 1.7 1.6 . 92 14 4.0 .8 44 23 7.1
8.5 3.0 1.7 16 12 3.2 .8 23 58 7.1
5.9 6.2 1.7 19 100 3.2 .65 9.6 | 180 6.0
4.8 3.5 1.7 12 100 2.8 1.6 6.0} 39 20
4.1 4,9 1.6 8.4| 14 2.8 7.1 6.0 20 14
3.9 3.7 1.3 . 7.1 7.1] 2.8 2.3 4.0 | 17 7.1
4.5 27 2.1 6.5| 44 2.3 1.6 6.0 9.6 14
7.1 10 1.9 6.1 | 107 2.3 4.8 12 20
5.7 9.0 2.1 34 27 2.3 3.2 9.6 14 20
4.4 20 1.9 4 12 23 14 2.0 2.0 6.0 9.6 14
3.7 7.1 2.3 4.0 92 12 23 2.0 1.3 4.0 9.6 17
3.2 5.9 5.0 3.4 70 16 35 2.0 |17 4.0 35 27
2.8 4.9 24 2.6 | 121 34 9.6 1.6 4.0 3.2 212 27
2.5 371 11 2.7 1105 10 6.0| 1.6 2.3 68 107 100
2.3 4.0 6.5 2.5 37 9.0 4.8 1.3 2.0 76 201 35
3.7 3.7 4.7 2.6 23 7.8 6.0 1.3 1.3 92 74 12
2.3 3.0 3.5 2.1 13 6.5| 53 1.3 1.6 80 14 27
2.1 2.5 2.6 1.8 14 6.1 9.6 L3 1.6 | 201 9.6 14
2.3 2.5 1.5 1.7 | 120 5.5 48| L3 4.0 53 9.6 14
2.1 2.0 .9 1.6, 36 5.1 4.0 .95 4.8 48 7.1 141
2.3 2.1 .8 1.7 4.7 4.0 .95 | 86 39 17 80
2.1 4.1 .8 1.7 4.4 3.2 .95 123 20 23 58
1.9 3.6 .9 1.7 481 20 f 14 39 20
1.7 2.5 .8 1.5 3.9 27 9.61 17 12
1.6 1.9 .6 1.3 3.6 17 .11 12 23
1.8 4.4 ... 1.4 3.5 17 |...... 48 |....... 9.6 .......
....... 39 63 17 3.2 3.2 4.0 2.8 12 1.3
39 17 14 7.1 2.8 4.0 2.0 9, 1.6
39 9.6 | 14 4.8 2.3 6.0 2.3 12 2.3
31 1| 27 27 2.0 |20 2.0 7.1 1.3
74 7.1| 23 4 68 7.1 1.6 4.8 .95
86 6.0 14 12 9.6 7.1 1.6 4.0 7.1
71 4.0 9.6 4.8 4.8 7.1 1.3 3.2 4.0
56 3.2 6.0 40| 4.8 |12 1.6 3.2 4.8
42 2.8 9.6 40! 4.0 7.1 14 4.8 3.2
27 3.2 20 3.2 20 4.8 31 12 12
17 2.8 17 39 80 4.0 58 6.0 2.8
14 2.3| 20 48 {150 3.2 35 4.0 3.2
12 2.0 35 23 86 12 17 4.0 2.0
7.11 39 63 12 23 35 9.6 3.2 4.0
9.6 48 31 4,01 14 23 12 3.2 4.8
7.1| 14 12 2.8 (20 9.6 | 132 2.8 23
6.0 12 9.6 2,331 6.0 53 2.8] 31
6.0 9.6 6.0 2.3|31 4.8 17 2.3 35
7.1 123 4.8 2,331 4.0 14 2.3 150
7.1 39 14 2.0 39 3.2 9.6 2.3] 48
9.6 12 14 2.8 160 3.2 17 2.01 27
4.8 9.6 6.0 3.2 68 2.8 27 2.3 17
4.0 7.1 3.2 2.3 |35 2.3 12 2.0] 12
4,0 115 17 2.0 20 2.3 12 1.6 8.
3.2] 48 31 2.0 14 2.3 53 1.6 17
4.8 20 7.1 1.6 12 2.3 80 1.31 12
17 100 6.0 L6 7.1 2.0 {170 1.3 9.6
4.8 | 353 23 1.3| 4.8 2.0 58 1.3 6.0
6.0 123 14 L3....... 1.6 53 1.3 4.0
9.6 44 6.0 1L3....... 1.3 20 1.3 14
48 |....... 4.0 P 3 1.6 |....... 1.3} ....ee

Nore.—Discharge determined from rating curves a Plica,ble as follows: Jul; 1 to Oct. 13, 1913, fairly
well defined below 6 million gallons 4per day (9 second-feet); Oct. 14, 1913, to June 30, 1915, well defined
below 300 million-gallons per day (464 second-feet). Discharge estimated Nov. 7, 8,1913, Jan. 1-3, Apr. 20,
21, Jully 16-18, 23-25, Oct. 2, 7-9, 1914, and June 23-25, 1915, by comparison with record of Puohakamoa
and Alo streams. No records Oct. 1-14, 1913, and Aug. 22 to Sept. 23, 1914.
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Monihly discharge of Waikamos Stream near Huelo, Mauz, for the years ending Jsune 30,

1914 and 1915.
Discharge. Total run-off.
Month. Million gallons per day.
Second- | willion | Acre-
B R (mean) gallons. feet.
Maximum.| Minimum. | Mean. :
1913-14.

JUbY e 26 1.6 5.54 8.57 172 527
August...... 27 .9 4.93 7.63 153 469
September 24 .6 3.23 5.00 97 297
October 15-31. . 4.9 1.3 2.31 3.57 39 121
162 1.8 46. 6 72.1 1,400 4,290
251 3.5 24.0 37.1 743 2,280
107 3.2 23.3 36.1 721 2,220
27 .95 3.22 4.98 90 217
36 .65 7.77 12.0 241 739
201 2.8 28,8 4.6 2,650
212 4.8 45.2 69.9 1,400 4,300
141 6.0 27.7 4.9 832 2, 550
July......... 190 4.8 37.8 58.5 1,170 3,600
August 1-21. 366 14 58.1 89.9 1,220 3,740
September 24-30.. 68 12 30.9 47.8 216 664
October. ... ............... e- 86 3.2 23.0 35. 6 713 2,190
November.................... . 353 2.0 41.5 64.2 1,250 3,820
December, .. ... .. . ........ U 63 3.2 16.1 24.9 498 1,530
January... ... o 48 1.3 8.82 13.6 274 839
February . 160 2,0 33.8 52.3 947 2,900
35 1.3 6. 70 10. 4 208 637
170 1.3 30.6 41.3 919 2,820
12 1.3 3.96 6.13 123 377
150 1.3 15.6 24,1 469 1,440

OOPUOLA STREAM NEAR HUELO, MAUL

LocaTtion.—About 400 feet above Spreckels ditch crossing, 2 miles by trail east of
Huelo.

RECORDS AVAILABLE.—December 16, 1910, to June 30, 1915.

Gace.—Vertical staff on right bank; read once daily.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel at gage is a small pool in solid rock at foot of rapids;
banks nearly vertical and clean to above high water. Control is rock ledge and
large boulders; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.50
feet at 7 a. m. April 27, 1915 (approximate discharge, 134 million gallons per day,
or 207 second-feet); minimum stage recorded, 0.72 foot at 1 p. m. April 8, 1915
(discharge, 0.2 million gallons per day, or 0.3 second-foot). Discharge of 0.1
second-foot November 25, 1912, published in Water-Supply Paper 336 (p. 172) isin
error owing to unreliable gage height; correct discharge for that date is 2.6 second-
feet.

Diversions.—Part of flow is diverted by New Hamakua ditch above station.

REecuLaTION.—Practically none.

UrtuizatioN.—Normal flow of stream is diverted by ditches of East Maui Irrigation

Co. for irrigation of sugar cane.

Accuracy.—Estimates for periods of low, steady flow are fair, but are poor for medium

and high stages, which are fluctuating, as the gage was read only once daily.
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Discharge measurements of Qopuola Stream near Huelo, Mawi, during the years ending
June 80, 1914 and 1915.

Discharge.
Made b, lfglgt
Date. o by— i 5
v (fobt). | Second- | Million
feet. | 8
. per day.
1913—Nov. 12 2.29 24 16
1914—Aug. 27 2.30 27 17
Oct. 26 1.71 9.6 6.2
1915—June 18 1.18 1.6 1.1

Discharge, in million gallons per day, of Oopuola Stream near Huelo, Mausi, for the years
ending June 30, 1914 and 1915.

[T'o convert discharge in million gallons per day to second-feet, multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.

S PR 1 0.4 | 0.45| 0.45| 0.45| 3.1 | 0.5 |12 0.35] 10| 16| 2
2.l 14 4| .45) 45| 121 13| .4 76 351 .5 13| 18
3.l 7.8 4| 45| 45| 21| 78| 4l 62| 35| .5| 33 16
4. 1.4 " 45| 45| 71 | o7 | 18| 10 5| 65 6.2
5l 13 ] .4 45| . 22 |21 1.2 | 1.0 ] .35( 3 | 24 10
[ 1.2 45| .45 14 | 16 |39 651 .8 .4 | 65 | 12 1
7o 1.3 ] 25 | .45| 19 5|2 65| .8 | .35 43| 65 11
sl 12| .8 | ‘45|17 |43 2.8 |46 651 35| 25104 11
9 Il 1.0 65| 45| 13 |27 26 | 7.6 | .5 .35]| 1.0]| 16 14
0. 8| 6!l ‘45 5 |12 2.3 | 3.0 51 uol 10f 14 12
b} O 7 .5 45] .5 |16 17 53] .5 5| 1of 12 10
12 6 | 4.1 45| 1.0 |17 25 | 7.6 5 5| o5 49| 16
130 65| 4.1 45| 16 {97 | 17 |12 5| 22|18 | 2t 18
Mool 8| 43| 45| 97|65 | 60| 62| 5| 2|16 | 2 13
B 72 .45 10 | 55 |10 55| .45| .4 | 10 12 7.6
16eneeenenanns 65| 3.4 S 7| 59 |12 6.8 3 4 6.21 12 6.8
17 50 22| 8| 65| 65 |12 |11 35| 3.4 10| 33 1
18ccienn. .5 9 7 5|43 |14 7.6 | .35| .e5] .8| 54 14
19 .5 81 28| 45| 78|28 a3l 3| 5| u | 28 28
20 '5 6| 8| 45|58 22| 13| 3| 522 |4 16
6 | .6 .65 .45]12 17| 13 ) 3| 524 | 2 15

45| 5| 5| .45| 71| 12| 28 35| 45 16 11 18

5| 5| 45| .45| 90 | 1’2 | 3.4 35 .4 | 49 8.4 7.6

45| .5 | .45| .45|10 12 ] 13| .35] 16| 16 | 10 16

450 45 450 7.8 | o5 12| 35| 13| 92| 10 74

45| .45 45| 7.8 .81 10| .35]65 8.8 13 30

45| 1.9 450 9.0 81 8| 3| 76| 84| 12 28

45| .5 451 9.0 71030 35| 34| 10 | 22 18

45| .5 45 11 65| 8.4 - 54 92| 15 8.4

45| .45 45 51 6 | 8.4 13| 18] 16 14

5] 5 45 |-een] .6 ] 8.4 13 .02 L.
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Discharge, in million gallons per day, of Oopuola Stream near Huelo, Maui, for the years
ending Jume 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.

.............. 20 19 14 16 16 10 6.0 | 0.35| 0.8 | 0.3 |30 0.5
2 16 12 4] 15 10 11 7.6 .35 .5 .25 1 28 .5
: SN 18 16 14| 14 7.6 |12 7.6 .35 .5 .3 125 .5
[ P 19 54 13| 15 55 | 10 7.6 .3 | 6.2 .3 126 .5
- S 20 19 15| 16 55 |11 10 6.8 3.0 .25 3.4 .5
[ 22 12 141 16 1.0 6.2 6.8 -4 1.3 3 128 .6
T 18 14| 15 .8 L3 .5 .4 1.3 .2 9.2 .65
[ S 19 13 14 14 .65 9.2 .5 .31 1.3 .2 |29 .65
| . 16 10 13| 42 .5 |13 .5 .35 .65] 10 49 .65

10 .coeeaa.s 16 15 13| 16 511 5.8 4.3 .5 136 14 .8

| 10 28 14| 13 .4 84 |11 1.3 512 1.8 .5

12, ... 14 44 15| 10 .4 110 .65 | 12 514 1.8 .65

B 19 40 20| 10 .35 | 10 .8 [ 12 .5 8.4 1.8 1.0

4.l 19 24 25| 10 .65 | 10 .5 7.1 8.2 1.8 1.8 1.3

15, el 34 26 24| 10 8.8 |11 .4 2.2 |16 1.8 1.3 1.0

16, cevveaaien 14 22 24| 1 11 10 .4 .8 1.3 |4 1.3 12

17 e 11 19 14| 10 46 7.6 .4 .8 1.3 |49 1.3 16

) - S 10 18 24| 10 1.6 6.8 .351 6.8 .8 {30 .8 1.8 -

19l 7.4 19 25 11 12 6.2 .35| 6.8 5111 .8 54

2. 4.8 19 20( 10 10 6.2 .35 | 10 5110 .8 32

b1 2.2 22 141 12 10 .5 .3 6.9 .45 | 12 .8 10

22 ... 10 12 15| 10 5.6 .5 -4 3.8 4111 1.0 12
.............. 16 13 40 6.7 13 .65 .4 3.8 4|12 .8 11

24, .l 14 16 3.4|16 .5 .4 6.2 .4 136 .65 4.3

25 22 15 14 3.8|10 .75 35| 3.4 4 | 50 .5 8.4

26 ...l 32 25 14 4.3110 1.0 .35 1.8 .4 [ 65 .5 4.3

b/ P 27 13 14| 6.8]16 1.8 35| 2.2 .4 134 .5 5.4

28 22 15 14 4.3 119 2.5 .35 .8 .35 (22 .5 .65

2., 28 16 18| 55(19 6.8 .35 (19 .5 .65

30 i 26 16 19 4.3 119 5.5 .25 [ 28 .5 12

[ S 25 16 |....... 2 ... 4.3 P 0 RO Y- Y I

NoTE.—Discharge determined from a rating curve fairlg well defined below 30 million gallons per day
(46 second-feet). Gage was not read on Sundays; discharge interpolated. Highwater measurements
above 30 million gallons per day have not been made to confirm extension of rating curve.

Monthly discharge of Oopuola Stream near Huelo, Maus, for the years ending June 30, 1914

and 1915.
Dicharge. Total run-off.
Month, illi 1 . - .
th, Million gallons per day:. Second- Million Acre-
feet allons. | foet
Maximum.| Minimum. | Mean. | (mean). | - .
1913-14
July e e 14 0.45 1.68 2.60 52 160
UZUSE.ee i 22 4 1.83 2.83 57 174
September.... . .. ... 7.1 .45 .79 1.22 24
October... . ... ... 17 .45 1.49 2.31 46 142
November.........oocveieiacnaan... 43 .45 10.2 15.8 939
DeCOmber. . ..ovve e 39 .6 6.00 9.28 186 571
JaBuArY . ove el 46 . 6.29 9.73 195 598
February... ... ..o 12 . 1.36 2.10 38 117
March.. ... ... ... 35 4.86 7.52 151 462
April ..o .. 65 . 11.9 18.4 357 1,100
. 104 1.3 24.0 37.1 744 2,
JUBG. e 74 6.2 16.8 26.0 503 1,550
104 3 7.28 11.3 2,660 8,170
34 2.2 18.0 27.9 559 1,710
34 10 20.1 31.1 622 1,910
44 13 18.4 28.5 551 1,690
42 3.4 11.8 18.3 367 1,120
46 .35 8.84 13.7 265 814
13 .5 6.64 10.3 206 632
11 . 2.%& 3.74 75
12 .3 3. 5.66 103 314
16 . 1.62 2.51 50 1
134 .2 21.1 32.6 632 1,940
49 . 8.45 13.1 804
54 .5 6.49 10.0 195 598
134 .2 10.6 16.4 3,890 11,900
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NATLIILTHAELE STREAM NEAR HUELO, MAUIL

Location.—300 feet above New Hamalkus ditch, about 3 miles south of Huelo.

Rrecorps avArLaBLE.—October 8, 1913, to June 30, 1915; also at old staff-gage station
below New Hamakua from December 9, 1910, to December 31, 1912.

Gace.—Barrett and Lawrence water-stage recorder installed October 8, 1913.

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 is 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, 5.5 feet at 6.30 2. m. May 8,
1914 (discharge, computed from extension of rating curve, approximately 1,400
millon gallons per day, or 2,170 second-feet); minimum stage recorded, 0.73
foot October 29 to November 1, 1913 (discharge, 2.3 million gallons per day, or
3.6 second-feet).

Drversions.—None above station.

RecuLaTION.—None.

UTtiLizatioN.—Normal flow is diverted by ditches of East Maui Irrigation Co. for irri-
gation of sugar cane.

Accuracy.—Estimates October 8, 1913, to November 28, 1914, based on a well-defined
rating curve and continuous gage-height record; good for all stages. Rating
curve after shift of November 28, 1914, not so well defined; estimates November
29, 1914, to June 30, 1915, fair for all stages.

Discharge measurements of Nailiilihaele Stream near Huelo, Maui, during the years
ending June 30, 1914 and 1915.

Discharge.
Daits Made b; h(:;'a t
ate. e by— i s
: v (foet). | Second- alion
foet. ons.
per day.
1913—Oct. 2 6.9 4.5
9 27 17
Nov. 3 53 34
13 68 44

18

19
1914—Mar. 13
ay 22
1915—June 14

PN O
b4 00 ©9 09 00 =] QY bt
SRBERITES
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Discharge, in million gallons per day, of Nailitlihaele Stream near Huelo, Maui, for the
years ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. | July. \ Aug. | Sept. | Oet. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Tune,
1913-14 ’
1.. 2.3 21 8.4 50 6.5 13 34 102
2.. 8.4 24 9.71 31 8.5 19 24 68
3.. 42 9.71 28 6.5 20 50 50
4.. 436 9.7 24 8.5 20 421 37
5 158 28 24 8.1 30 150 31
103 21 19 8.1 115 73 40
46 24 17 11 60 150 37
59 204 15 9.7 31 650 34
40 96 13 11 31 116 54
31 37 13 13 21 68 46
26 26 13 8.1 21 68 34
24 84 9.7 6.5 31 50 58
21 124 13 21 50 124 43
93 37 9.7] 13 46 63 35
46 31 9.7 5.2 31 46 30
9.0 29 ! 30 43 9.7 3.9 26 43 30
7.8 | 43 41 132 9.7 43 24 124 60
5.5 | 145 71 40 8.1 11 19 560
5.2 178 32 31 8.1 8.1 181 256 181
52| 79 26 28 8.1 6.5 132 366 78
5.2 | 59 22 28 8.1 5.2 170 170 54
5.2 | 31 20 90 8.5 5.2 58 68
4.8 25 17 40 5.2 5.2 384 43 54
4.4 67 16 28 6.5 6.5 102 37
4.2} 69 15 28 6.5) 11 102 34 440
.4 | 90 12 26 5.2 1170 124 43 109
.2 | 56 84| 28 6.5 50 63 63 73
.21 34 8.4 58 6.5 26 46 68
31 28 7.81 40 {....... 58 40 50 55
.3 | 23 7.8 43 |....... 21 34 40 60
2 711 46 |....... 15 ... 37 [-cennn
96 160 351 14 80| 14 8.0 18 4.5
96 46 35| 16 8.0 14 6.8 18 4.5
78 37 35| 16 6.8 | 27 6.8 | 18 4.5
63 31 53 | 58 6.8 | 42 6.8 16 4.5
116 31 38| 45 49 20 6.8 | 14 4.5
124 28 27| 22 14 18 6.8 14 5.5
96 24 24| 18 1 18 55| 12 5.5
78 21 22| 18 11 24 5.5 11 6.2
270 21 20| 16 9.5 18 14 11 6.9
96 21 30| 14 30 14 38 35 7.6
54 19 22| 42 32 14 80 18 8.3
43 19 20 22 140 12 53 14 9.0
37 17 38 16 73 27 18 11 9.6
34 84 94| 14 32 49 16 11 10
31 102 49 11 20 58 11 11 11
54 240 31 40 24 11 20 24 102 9.5 18
160 100 31 31 20 9.5 18 18 68 9.5 30
84 225 31 28 18 9.5| 24 16 30 8.0 27
102 181 34 102 18 9.5 32 14 20 8.0} 130
102 242 31 58 16 9.5 | 42 14 18 6.8 68
102 73 40 31 16 9.5} 348 12 16 6.8 45
109 68 28 28 16 | 11 130 11 18 6.8 30
132 84 26 26 14 9.5 73 11 32 6.8 22
96 50 24 109 14 8.0 42 9.5 22 6.8 20
58 43 24 68 45 8.0} 24 9.5 32 5.5 32
102 37 24 40 18 8.0 9.5 | 130 5.5 27
78 34 37 132 16 6.8 8.0 | 265 5.5 18
8 54 24 384 14 5.5 8.0 86 5.5 16
73 109 28 160 53 5.5 6.8 45 5.5 14
58 84 24 68 16 5.5 |. 6.8 27 4.5 14
841 ... 84 |....... 14 5.5 5.5 |..... 4.5 .......

Norte.—Discharge determined from rating curves applicable as fellows: Oct. 8, 1913, to Nov. 28,1914,
well defined; Nov. 29, 1914, to June 30, 1915, fairly well defined below 50 million gallons per day (77 second-
feet). Discharge estimated Apr. 3-7, June 14-18, 29, 30, and Sept. 14-18, 1914, and June 8-14, 1915, by
comparison with record of Kailua Stream. No record July 1 to 21, 1914.

60398°—wsp 430—17—19
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Monthly discharge of Nailiilthaele Stream near Huelo, Maui, for the years ending June 30,

1914 and 1915.
Discharge. Total run-off.
Month. Million gallons per day.
Seit:gtxd- M%lion ?cr&
gallons. eet.
Maximum.| Minimum. | Mean. (mean)
12.2 18.9 293 899
68.8 106 2,060 6,330
48.8 75.5 1,510 4,640
47.7 73.8 1,480 4,540
13.7 21.2 384 1,180
18.9 29.2 586 1,800
69.2| 107 2,080 6,370
132 204 4,080 12, 600
71.6 111 2,150 6,590

165 255 1,650 ,
99.4| 154 3,080 9,460
106 164 3,190 9,760
59.1 9l.4 1,830 5,620
65.5| 101 1,970 6,030

28.2 43.6 874 2,
15.3 23.7 474 1,460
4.9 69.5 1,260 3,860
17.8 27.5 553 1,690
39.8 6.6 1,190 3,660
10.9 16,9 338 1,040
20. 4 31.6 613 1,880
.................... 17,000 | 52,200

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, 1915.

GaceE.—Barrett and Lawrence water-stage recorder installed October 1, 1913, at
same location and datum as original staff gage, which was read twice daily.

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

CHANNEL AND coNTROL.—Channel at gage is a large, déep 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 period of record, 5.85
feet at 1.30 p. m. December 4, 1913 (discharge, computed from extension of the
rating curve, approximately 450 million gallons per day, or 696 second-feet);
minimum stage recorded, 1.0 foot March 5 and 6, 1914 (discharge, 0.6 million
gallons per day, or 0.9 second-foot).

DiveErsions.—A small amount of water is diverted by Old Hamakua ditch above
station and is dropped into Oanui Stream.

Recuration.—None.

UriizatioN.—Normal flow of stream is diverted by ditches of East Maui Irrigation
Co. for irrigation of sugar cane.

Accuracy.—Estimates fair for all stages; measuring conditions are not of the best,
but fairly good rating curves have been developed.
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. Dischargc measurements of Kailua Stream near Huelo, Maui, during the years ending

June 30, 1914 and 1915.

Discharge.
Dat Made b haneht
ate. e by— eig. P
(fest). Se},coxtld- gﬁlll;g];
©el. | per day.
1913—Aug. 26 1.23 44 2.8
Oct. 2 1.14 3.0 1.9
9 1.53 19 13
Nov. 3 2.80 74 48
13 2,03 37 24
18 3.42 188 122
19 3.90 270 174
1914—Apr. 10 1. 40 9.8 6.4
May 22 21 48 31
1915—June 14 1.35 11 7.1

Discharge, in million gallons per day, of Kailua Stream near Huelo, Maui, for the years
ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.]

Date. July. | Aug. | Sept. | Oet. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. | May. | June.
1913-14

) P 29 7.1 4.0 3.3] 21 1.4 8.2 7.1 53
2 96 2.1 3.4 41| 23 1.4 4.1 7.1 25
3 18 1.9 3.4 3.3] 18 1.0 50| 20 18
4 30 19 3.2 4.1 12 1.0 4.1 180 16
5 21 1.9 2.6 18 9.4 .6 721179 14
6 27 2.6 2.3 13 6.0 .6 56 29 14
7 13 27 4.0 (. 8.2 5.0 1.0 27 36 14
8 7.1 7.8 2.3 83 5.0 1.4 12 234 13
9 4.8 4.0 2.3 8.4 | 248 17 129 4.1 1.4 8.2 67 21
5.7 4.0 2.3 4.0 | 120 11 27 5.0 41 50| 27 23

5.7 3.2 2.1 3.6 45 841 11 5.0 3.3 411 25 14

6.1 137 2.1 3.41 72 7.81 20 5.0 2.5 5.0{ 15 23

11 17 2.3 7.81 26 7.1 174 41 6.0 9.4 29 19

9.0 12 2.3 571 14 39 29 4.1 6.0 11 27 16

57 59 2.3 521 12 45 18 4.1 2.5 6.0 13 14

48] 12 3.2 501 30 18 20 4.1 2.5 411 12 13

4.0 6.5 6.5 4.7 68 18 47 41| 31 411 15 31

3.7 481 72 2.6 1203 52 18 4.1 8.2 411253 21

3.7 471 18 2.6 | 187 18 11 3.3 411 41 119 94

3.7 4.3 6.1 2.6 51 13 9.4 3.3 3.3] 9 253 67

3.4 4.3 4.3 21| 36 12 8.2 3.3 3.3 9 133 27

3.2 4.0 3.4 1.9( 19 10 50 2.5 3.3 41 38 29

3.0 3.7 3.0 1.9| 16 9.0 21 2.0 3.31210 19 25

3.0 3.9 2.8 191112 84| 11 2.0 2.5| 87 16 25

2.8 3.4 2.8 1.9| 57 7.8 9.4 25 25} 71 13 128

3.2 3.4 2.5 1.7] 65 7.1 8.2 251 12 36 16 138

2.8 5.4 2.3 171 27 7.1 8.2 2.0 119 29 27 41

2.6 4.3 2.3 211 21 6.51 11 2.0 60 15 47 368

2.6 3.3 2.3 2.3 18 7.8 36 29 11 25 21

2.3 2.8 2.3 2.5| 16 7.1 27 27 9.4 19 31

231 16 ... 2.6 l....... 711 23 9.4 1 .. .. 18 fo......
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Discharge, in million gallons per day, of Kailua Stream near Huelo, Maus, for the years
ending June 30, 1914 and 1915—Continued.

Date. July. | Aug. | Sept.! Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914-15.

31| 56 82 25 7.2 3.5 7.21 501 13 3.5
38| 56 19 19 10 4.2 6.5 42) 13 3.5
47 | 38 12 18 8.0 4.2 8.0 4.2} 13 3.5
108 | 31 10 29 31 3.5] 2 421 13 3.5
8 | 7 9.2| 25 44 64 12 50| 12 3.5
171 90 8.0( 16 13 13 9.2| 4.2{ 10 3.5
7| T4 8.0} 13 10 8.0 9.2| 3.0 9.2 3.5
25| 44 7.2 12 9.2 7.2} 13 3.5] 9.2 3.0
19| 90 7.21 10 8.0 58] 9.2 7.2 9.2 3.0
18 38 7.2 21 6.5 13 7.2 18 21 58
271 19 7.2 14 29 13 6.5 41 10 4.2
47| 14 6.5 18 14 118 6.5| 38 7.2 3.5
41| 13 6.5 | 38 9.2 78 16 12 7.2 3.5
56 | 12 41 56 8.0} 29 38 8.0 7.2 5.0
94| 10 74 50 7.2| 14 34 7.2 7.2 5.8

10 19 18 6.5 12 13 29 6.5 14

12 12 13 5.8 10 10 53 6.5 25

10 10 12 58] 19 9.2 18 6.5 21

13 90 10 50| 31 8.0 12 5.8| 154

10 50 12 5.0 21 7.2 10 58| 64

12 16 18 4.2 | 144 7.2 9.2 5.8 29

10 12 13 501 94 6.5 14 5.8 13

9.2 10 9.2 421 47 58| 34 5.0 12

80| 70 8.0 4.2 23 5.0 27 5.0 12

8.0 82 64 4.2 16 50| 31 5.0 13

8.0 23 16 421 12 501 90 5.0 19

70 12 4.2} 10 5.0 133 4.2 14

12 254 10 4.2 9.2 50| 53 4.2 12

10 128 47 3.510....... 50 44 4.2 10

12 53 13 3.5 ..., 50] 27 3.5 10
5 |eea... 10 3.5 [cenn... 5.0 |-aee-n- 9% 3

Nore.—Discharge determined from fairly well defined rating curves applicable as follows: July 1, 1913,
to May 20, 1914; May 21, 1914, to June 30, 1915. Discharge estimated Sept. 21 and 22, 1914, by comparison
with record of Nailillihaele Stream. No gage record for periods for which discharge is not given.

Monthly discharge of Kailua Stream near Huelo, Maut, for the years ending June 30, 1914

and 1915.
Discharge. Total run-off.
Month. Million gall . - .
lion gallons per day Sefce%[tld Million Acre-
Maximum.| Minimum.| Mean. | (mean). | &allons. feet.
1913-14.
96 2.3 11.0 17.0 340 1,050
137 1.9 12.1 18.7 375 1,150
72 2.1 5.76 8.99 173 530
39 1.7 4.88 7.55 117 359
248 2.6 60.0 92.8 1,800 5,520
286 6.5 31. 4 48.6 972 2,990
174 3.3 27.9 43.2 863 2,650
23 2.0 6.02 9.31 168 517
119 .0 11.4 17.6 355 1,080
210 4.1 30.9 47.8 927 2,840
253 7.1 58.7 90.8 1,820 5,580
138 13 34.1 52.8 1,020 3,140
1914-15.
July 1-10, 21-30. ... ... . ... 242 9.2 70.8 110 1,420 4,350
August 1-3, 18-31 .- 108 14 56.2 87.0 955 2,930
September.............._.. 171 13 56.6 87.6 1,700 5,210
October. ..........._....... 90 8.0 28.4 43.9 879 2,700
November................. 254 6.5 40.1 82.8 1,200 3,690
December. ........coooo.... 64 8.0 20.9 32.3 649 1,990
January...........oolL. 44 3.5 9.27 14.3 287 882
February.................. 144 3.5 29.5 45.6 827 2,530
March. ... . 38 5.0 10.1 15.6 312 961
April. ..ol 133 3.0 2.0 38.9 749 2,300
Y n e 21 3.5 7.86 12.2 244 748
June.......ol 154 3.0|- 16.0 24.8 480 1,470
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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, 1915.

Gace.—Stevens water-stage recorder installed June 19, 1914, at same location and
datum as original staff gage.

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

CHANNEL AND conTROL.—Channel at gage is a 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 vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 2.30
feet at 8.30 p. m November 27, 1914 (discharge computed from extension of rating
curve, approximately 370 million gallons per day, or 570 second-feet); minimum
stage recorded, 0.07 foot June 2 and 3, 1913 (discharge 0.85 million gallons per day,
or 1.3 second-feet); minimum stage recorded during biennial period, 0.10 foot at
7.30 a. m. March 8, 1914 (discharge, 1.3 million gallons per day, or 2.0 second-feet).

Drversion.—None above station.

ReguLaTion.—None.

Accuracy.—Estimates good below and fair above 30 million gallons per day.

Discharge measurements of Hoolawaliilit Stream mear Huelo, Maui, during the years
ending June 30, 1914 and 1915.

Discharge.
D M: hGaglft
ate. ade by— eig] S,

(feet). | Second- | Million

feet. garons

per day
1913—Aug. 27 | E. O. Christiansen. . ... ... i 0.16 3.7 2.4
Oct. 2].....do . .. W11 2.3 1.5

Nov. 19 | C. T. Baile, .51 31 20
1914—Apr. 81}.....do.. .29 9.1 5.9

May 221i.....do.. .41 19 12
Sept. 22 |.....do....... .. .32 11 7.2
1915—June 14 | H. A. R. Austin. .. ... ... i .15 3.5 2.3
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years ending June 30, 1914 and 1915.

Discharge, in million gallons per doy, of Hoolawaliilit Stream near Huelo, Maus, for the
|To convert discharge in million gallons per day to second-feet, multiply by 1.55.]
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No high-water measurements have been made to confirm the extension of the curve a

Norr.—Discharge determined from a rating curve well defined below 30 million gallons per da
30 million gallons per day.

second-feet).
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Monithly discharge of Hoolawalislis Stream near Huelo, Maus, for the years ending June 30,
1914 and 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | illion | Acre-
. (mean) gallons, feet.
Maximum.| Minimum. | Mean.
1913-14.
JULY e 10 1.7 3.23 5.00 100 307
Augusteeeee oo e 15 1.4 2.95 4.56 92 281
September. ... ... ... .. .. ........ 3.7 1.7 1.92 2.97 58 177
October.... .. ..................... 6.1 1.4 2.08 3.22 64 198
November............. e 24 1.4 9.52 14.7 286 876
December.............. e 26 2.5 7.76 12.0 241 738
40 2.2 6.52 10.7 202 620
4.8 1.3 2.21 3.42 62 190
19 1.3 3.20 4.95 99 304
82 2.2 11.5 17.8 345 1,060
138 3.2 21.0 32.5 650 2,000
59 3.2 9.84 15.2 295
Theyear............c.coo. ... 138 1.3 6.83 10.6 2,490 7,660
1914-15.
59 3.2 13.3 20.6 411 1,270
52 9.0 20.8 32.2 645 1,980
46 6.5 16.4 25.4 490 1,510
52 3.2 9.40 14.5 291 4
66 3.2 12.4 19.2 374 1,140
34 3.2 7.89 12.2 245 751
9.0 2.2 3.18 1.92 98 303
91 2.2 10.9 16.9 304 937
23 2.2 4.94 7.64 153 470
59 2.2 9.84 15.2 295 906
6.5 2.2 3.56 5.51 110 339
15 2.2 4.06 6.28 122 374
91 2.2 9.70 15.0 3,540 16, 900

HOOLAWANUI STREAM NEAR HUELO, MAUL

LocaTioN.—500 feet above crossing of New Mamakua ditch, about 5 aniles by trail
west of Huelo.

REcorDS AvAILABLE.—December 12, 1910, to June 30, 1915.

GagE.—Stevens water-stage recorder installed June 20, 1914, 200 feet upstream from
original staff which it replaced, and which was read twice daily; datum of old
staff gage was lowered 0.20 foot June 6, 1913. '

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

CHANNEL AND CONTROL.—Stream drops over a low waterfall into a large circular pool
with gently sloping banks. Control at outlet of the pool composed of boulders;
probably permanent; control at staff gage site an old iron weir set in concrete;
also probably permenent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 3.90
feet at 3 a. m. November 28, 1914 (discharge, computed from extension of rating
curve, approximately 300 million gallons per day, or 465 second-feet); minimum
stage recorded, 0.04 foot September and October, 1912 (discharge, 1.0 million
gallons per day, or 1.6 second-ieet; minimum stage recorded during biennial
period, 0.05 foot May and June, 1915 (discharge, 1.1 million gallons per day, or
1.7 second-feet).

Diversions.—None above station.

ReeULATION.—NoODeE. :

Accuracy.—Estimates July 1, 1913, to June 19, 1914, based on a well-defined rating
curve and reliable gage-height record of two readings daily; good for low and
medium stages and fair for high stages. Estimates June 20, 1914, to Juna 30,
1915, based on a well-defined rating curve and continuous gage-height record;
good for all stages except extreme floods.



294 SURFACE WATER SUPPLY OF HAWAII, 1913-1915.

Discharge measurements of Hoolawanus Stream near Huelo, Maui, during the years ending
June 30, 1914 and 1915.

Discharge.
Dat, hGagi? T wtien
ate. Made hy— eight -
v (feet). | Second- Mx]llhon
feot. sayions
per day.
1913—Aug. 27 | C. T. Bailey. . ...ttt e a (.34 4.7 3.0
Oct. 2| E.O.Christiansen...................... L|oe 24 1.8 1.2
Nov.19 | C. T.Bailey.............oooeiiiie.n.. .- a1.02 63 41
1914—May 22 ... .d0....coiiei e JRU 1.08 39 25
June 19 |.....do.............. ... 1.30 46 30
Aug. 26 1.48 64 41
Sept. 22 .78 22 14
Oct. 25 R .36 6.3 4.1
1915—Feb. 3 do .. .14 2.3 1.5
June 14 AR, e e e L13 3.0 1.9

a Old staff gage.

Discharge, in mallion gallons per day, of Hoolawanui Stream near Huelo, Maui, for the
years ending June 30, 1914 and 1915.

[To convert discharge in million galions per day to second-feet multiply by 1.55.]

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1913-14.

8.4 1.5 1.7 1.2 1.2 71 3.5 7.2 1.4 3.5 5.0 12

21 L5 1.7 1.2 1.4 5.9 2.0 7.2 1.4 3.5 5.0 9.5
6.5 1.6 1.7 2.6 9.7 8.4 2.0 5.0 1.4 3.5 5.0 7.2
7.1 1.5 1.6 L5 11 72 2.0 5.0 1.4 3.5 | 54 5.0
5.9 1.5 1.5 1.2 3.2 | 53 7.2 5.0 1.4 3.51 33 5.0
7.8 1.7 1.5 1.6 3.2 40 3.5 5.0 1.4 33 18 7.2
5.9 3.2 1.7 1.7 2.6 23 3.5 3.5 1.4 12 27 50
5.2 1.7 .51 12 30 23 58 3.5 1.4 7.2 125 5.0
4.5 1.5 1.5 2.6 61 16 15 3.5 2.0 50 44 9.5
4.2 1.6 1.5 1.9| 40 10 9.5 3.5 2.0 50| 24 7.2
3.9 1.5 1.5 171 31 9.7 7.2 3.5 1.4 50{ 15 5.0
3.9 21 1.5 1.6 36 9.0 27 2.0 1.4 50| 12 9.5
4.2 4.8 1.5 4.5 16 8.4 | 40 2.0 3.5 50| 40 5.0
4.2 3.6 1.5 3.3 11 26 15 3.5 2.0 9.5 21 7.2
3.9 19 1.4 1.7 9.71 14 9.5 2.0 1.4 50| 12 5.0
3.2 .59 1.5 L7110 11 12 2.0 1.4 3.5 9.5 7.2
2.9 5.6 2.3 .71 10 12 33 2.0 27 3.5 24 9.5
2.6 4.2 59 1.6 43 25 12 2.0 2.0 5.0 | 145 12
2.6 3.2 3.2 1.5 8 1 9.5 2.0 2.0 27 47 33
2.3 3.2 1.7 1.5 25 8.4 9.5 2.0 2.0 21 92 19
1.9 3.2 1.7 1.5, 19 7.8 5.0 2.0 2.0] 40 47 13
1.9 2.6 1.5 1.5 15 6.5 40 2.0 L4 21 27 14
1.9 2.3 1.5 1.4 11 59| 12 2.0 1.4 110 21 12
1.8 1.9 1.5 1.41 28 5.2 9.5 2.0 2.01 30 15 13
1.7 1.9 1.4 1.4 21 5.2 7.2 1.4 2.01 27 9.5 74
1.7 1.9 1.4 1.4 23 4.5 7.2 L4] 24 27 12 32
1.7 2.3 1.4 1.47 18 4.2 5.0 1.4 9.5 18 12 23
1.7 1.9 1.4 1.4 13 3.9 12 1.4 501 12 18 18
1.6 1.8 1.4 .41 11 3.9 7.2 e . 30 9.5 12 13
1.6 1.7 1.4 1.2 8.4 3.2 7.2 |. 7.2 7.2 9.5 16
1.6 .90 L2l...... 3.2 7.2 50 ..... 9.5 ...
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Discharge, in million gallons per day, of Hoolawarui S tream near Huelo, Maur, for the

years ending June 80, 1914 and 1915—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.,
1914-15.
16 23 1 12 26 37 19 5.0 2.2 5.9 2.81 10 1.1
16 16| 21 28 13 14 5.9 18 5.9 2.2 9.0 1.1
13 181 14 23 9.0( 13 4.2 1.8 6.8 2.2 9.0 1.1
19 55 21 19 7.91 16 13 1.8| 10 1.8 7.9 1.1
16 471 30 30 6.8 13 16 12 59 1.8 6.8 L1
16 26 | 47 35 5.9 10 7.9 2.8 5.0 1.4 5.9 1.1
13 23| 19 30 5.0 9.0 6.8 2.8 5.9 1.4 5.0 11
13 18| 14 24 5.0 79 5.9 2.2 6.8 1.4 5.0 1.1
12 13} 12 47 4.2 9.0 5.0 2.2 5.0 2.8 5.0 1.1
12 30| 12 26 4.2 10 5.0 6.8 5.0 6.81 10 1.4
10 371{ 12 16 3.4 7.9 12 6.8 42| 19 6.8 1.4
19 19| 24 13 3.4 9.0 591 30 421 18 4.2 1.1
18 371 21 10 2.8 16 50| 19 7.9 5.9 4.2 1.1
14 4410 4 9.0 21 28 50| 10 14 4.2 3.4 1.4
18 32| 37 7.9 26 18 4.2 7.9 18 4.2 3.4 1.1
13 23] 35 791 10 13 4.2 6.8 7.9 26 3.4 2.2
10 471 21 6.8 791 10 3.4 6.8 6.8 18 3.4 3.4
9.0 35| 37 7.9 6.8 7.9 3.4 7.9 5.9 9.0 2.8 5.0
7.9 40 | 58 7.9 21 6.8 3.4 7.9 5.0 6.8 2.8 28
6.8 37 24 6.8| 18 7.9 2.8] 16 5.0 5.9 2.8 16
5.9 41 18 7.9 9.0 7.9 3.4 67 4.2 50 2.2 10
7.9 4| 21 5.9 7.9 5.9 3.4| 40 4.2 7.9 2.2 6.8
6.8 37| 19 5.0 6.8 59 2.8] 28 3.4] 12 2.2 5.9
14 28| 13 501 32 10 2.8 16 3.4 6.8 1.8 5.0
35 211 10 4.2 21 12 2.2 12 3.4 14 1.8 6.8
4 2 10 4.2 13 6.8 2.2 10 2.8 40 1.8 5.9
55 19 9.0 6.8}) 37 5.9 2.2 7.9 2.8 47 1.4 4.2
77 18] 13 4.21103 13 2.2 6.8 2.8 28 1.4 4.2
61 16| 28 50| 58 9.0 2.2 ... 2.2 19 1.4 3.4
58 14| 23 50| 32 6.8 .8 |....... 2.2 13 1.4 6.8
40 18....... 18 ... 5.9 2.8 |....... 2.8 f.c.... L1}...... .

NortE.—Discharge determined from rating curves applicable as follows: July 1, 1913, to June 19, 1914,
and June 20, 1914, to June 30, 1915; both well defined below 80 million gallons per day (93 second-feet).

Monthly discharge of Hoolawanui Stream near Huelo, Maui, for the years ending June 30,

1914 and 1915.
Discharg, Total run-off.
Month Milli 7. - P
t 1lion gallons per day Se&.gréd Million Acre-
Maximum.| Minimum.| Mean. | (mean). | S2llons. feet.
1913-14.
JOly .o 21 1.6 4.17 6. 45 129 397
August............... : 21 1.5 3.64 5.63 113 346
September 5.9 1.4 1.75 2.71 52 161
Qctober................ 12 1.2 2.02 3.12 62 192
61 1.2 19.2 20.7 575 1,770
72 3.2 14.4 22.3 446 1,370
58 2.0 12.9 20.0 400 1, 230
7.2 1.4 3.04 4.70 85 261
30 1.4 4.80 7.43 149 457
110 3.5 15.7 24.3 471 1,450
! 145 5.0 30.6 47.3 950 2,910
74 5.0 13.8 21.3 413 1,270
Theyear........cooooieeio.... 145 1.2 10.5 16.2 3,840 11,800
1914-15.
July...cooeoveiiao. 77 5.9 21.8 33.7 676 2,070
August. 55 13 29.2 45.2 905 2,780
Septembe: 58 9.0 22.6 35.0 679 2,080
October. . 47 4.2 14.6 22.6 452 1,390
November. . 103 2.8 17.9 21.7 538 1,650
December. . 28 5.9 10.8 16.7 334 1,030
January............ 16 1.8 4. 90 7.58 152 466
February........ 67 1.8 12.3 19.0 343 1,060
March............ 18 2.2 5.65 8.74 175 538
April............. 47 1.4 1.1 17.2 334 1,020
BY e eeaiennnannn 10 1.1 4.18 6. 47 130 398
JUDE . oot 28 1.1 4.37 . 76 131 402
The year......co.oucvuenennnn 103 1.1 13.3 20.6 4,850 14, 900
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HONOPOU STREAM NEAR HUELO, MAUL

Locar1on.—200 feet above New Hamakua ditch crossing, about 6 miles west of Huelo.

REcorRDS AvaiLABLE.—December 10, 1910, to June 30, 1915.

Gace.—Stevens water-stage recorder, installed June 19, 1914, at same location and
datum as original staff, which was read twice daily.

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

CHANNEL AND coNTROL.—One channel at all stages; straight for 50 feet above and
below gage; right bank overflows in floods; left bank steep and high. Control is
an old iron weir set in concrete; probably permanent.

EXTREMES oF DISCHARGE.—Maximum stage recorded during period of record, 2.30
feet at 6.30 a. m. May 8, 1914 (discharge, computed from extension of rating curve,
approximately 60 million gallons per day or 93 second-feet); minimum stage
recorded, 0.4 foot September and October, 1912 (discharge, 0.4 million gallons
per day or 0.6 second-foot). Minimum stage recorded during biennial period, 0.6
foot September, October, and November, 1913 (discharge 0.6 million gallons per
day, or 0.9 second-foot).

Drversions.—None above station.

RecurarioN.—None.

UrmuizatioN.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane. .

Accuracy.—Estimates below 20 million gallons per day based on a well-defined rating
curve and are good; flood estimates are fair; gage-height record reliable until
June 18, 1914. The water-stage recorder failed to operate and only a few days’
record was obtained from it.

Discharge measurements of Honopou Stream near Huelo, Maui, during the years ending
June 30, 1914 and 1915.

Discharge.
D Made b hgaglft
ate. ade by— 018 +
¥ (feet). | Second- | Million
Toet gallons.
: per day.
1913—Aug. 27 | E. O, Christiansen.................. et .. 0.20 3.0 19
Nov. 19 | C. T, BaileY.uee oot e iiiieiiaiaaenns .. .79 20 13
1914—May 22 |..... do...c.oooon .- 75 20 13
June 19 |..... 13 T P .72 21 14
July 21 .31 5.9 3.9
Aug. 26 W72 18 11
1915—June 14 .12 2.6 1.7
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ISLAND OF MAUIL
Discharge, in million gallons per day, of Honopou Stream near Huelo, Maui, for the years

ending June 30, 1914 and 1915.

[To convert discharge in million gallons per day to second-fect mnultiply by 1.55.]
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NotE.—Discharge determined from a rating curve well defined below 20 million gallons per day (31 sec-

feet); except for a few days, the water-stage recorder did not operate satisfactorily after July 22, 1914.

ond-
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Monthly discharge of Honopou Stream rear Huelo, Maut, for the year ending June 30, 1914.

Discharge. Total run-ofi.
Month. Million gallons per day.
Second- | Million | Acre-
. R (mean). | 8aHons. feet.
Maximum.| Minimum. | Mean. .

July. il 5.6 0.8 1.83 2.83 57 174
Auvgust............... 6.5 .65 1.56 2.41 48 148
September .. 2.1 .6 .82 1.27 25 75
October.............. .- 3.4 .6 .88 1.36 27 84
November . 16 .6 7.06 10.9 212 650
December.............. 23 2.0 6.47 10.0 201 616
January.....cc..eceeenn 21 1.6 5.47 8.46 170 520
February... 3.6 1.0 1.91 2.96 54 164
March................ 11 1.0 2.21 3.42 69 210
April....ooooo 30 2.2 6.83 10.6 205 629
MAY..oeeeeeaneaaanen 43 4.4 11.8 18.3 364 1,120
JUN@ . oot 26 2.9 6.45 ., 9.98 193 594
The Jear.....coeeeeonneoann.. “ 43 .6 4.45 6.88 1,620 4,980

NEW HAMAKUA DITCH AT HALEHAKU WEIR, NEAR HUELO, MAUL

LocatioN.—Just above crossing of Halehaku stream, about 7 miles by trail west of
Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1915.

Gace.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—By 25-foot Cippoletti weir.

CHANNEL AND CONTROL.—Large pool at weir.

EXTREMES OF DISCHARGE.—See monthly discharge table.

DrversioNs.—None above station.

REGULATION.—By gates at frequent intervals.

UrinizatioN.—Irrigation of sugar cane.

Accuracy.—Records good.

CooreraTION.—Daily discharge record copied from records of East Maui Irrigation Co.

Discharge, in million gallons per day, of New Hamakua ditch at Halehaku weir, near Huelo,
Maus, Jan. 1, 1913, to June 30, 1915.

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]

Date. Jan. | Feb. | Mar. | Apr. | May. | June. Date. Jan. | Feb. | Mar. | Apr. | May. | June.
1913

) A 57.2 | 41.91382.5|559|6L1]| 3.4 56,7|43.8139.9| 52.5| 48.0| 53.5

2.l 50.4|38.9130.1|5..5|60.9| 30.2 | 56.5]|37.6|584153.5)19.2| 46.3

3. 56.7136.0)29.449.2160.1 | 33.1 59.3158.1154.11521114.0] 42.4

L S, 54,7 | 33.8127.8(43.5) 58.3 | 50.0 58.5 | 58.7 | 48.4 { 54.2| 2.8 35.7

I, 52.8|38.3|26.9|44.3|53.3! 32.7 57.6 | 58.8 | 38,3 | 57.6 | 10.5 | 3L.9

6., ...... 51.1 | 57.7/28.2)48.6 | 49.6 | 30.7 58.1 ] 58.4 | 56.4]60.1]46.3 | 30.2

T 52.4 | 57.2129.6|43.1|49.0 30.2 57.5(55.5 | 56.857.9(38.1| 29.1

- S 60.3 | 52,2 26.1(38.2|487 29.1 56.8148.1 | 50.1159.2|36.8| 27.6

¢ I 60.0 | 46.0 | 35.1{ 40.8 | 43.1| 32.1 56,0 43.2 | 42.2 | 59.0 | 42.2 | 27.0

10.......... 58.6 | 41.8 | 26.3 |1 37.2 | 40.2 | 49.4 54.1141.1 | 51.6 | 59.8| 36.81 30.9

51.439.02291551|37.7 37.1 51,6137.6|37.8|59.1|50.7| 32.9

53.9 135.8)21.4|50.8|39.9| 510 49.5| 35.5|36.5| 58 5| 51.3 | 39.6

58.7133.3120.0|50.9/|43.9| 61.7 .| 46.2133.5149.9|57.0]| 42.6| 61.9

. 58.632.0(19.8(153.8 414 59.4 431 40.8.| 59.4 | 38.4 ¢ 54.7

53.3 132.4]23.6)55.1|54.1 60. 4 S 4L2(.... .. 45.0| 58.5 | 35.5 | 54.2

42.9)...... 55.7 |...... 33.3 |..v.-n
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NotE.—Norecord Nov. 16 and 17, 1914,
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Monithly discharge of New Hamakua ditch at Halehaku weir, near Huelo, Maus, Jan. 1, 1913,

to June 80, 1915.

Discharge.’ Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean.
60,3 41.2 54.3 84.0 1,680 5,170
58.8 32.0 43.8 67.8 1,230 3,760
58.4 19.8 37.5 58.0 1,160 3,570
60.1 37.2 52.5 87.2 1,580 4,830
611 2.8 41.5 64.2 1,290 3,950
61.9 27.0 40.5 62.7 1,220 3,730
The period (181 days). ........ 61.9 2.8 45.0 69.6 8,160 25,000
1913-14.
71.8 20.8 46.1 71.3 1,430 4,390
71.1 17.0 39.5 61.1 1,220 3,760
65.1 20.0 29.5 45.6 886 2,720
65.0 17.5 35.2 54.5 1,090 3,350
68.1 2.7 61.5 95.2 1,850 5,660
71.4 .4 52,8 81.7 1,640 5,020
70.6 28.7 52.7 81.5 1,630 5,010
64.0 16.7 36.1 55.9 1,010 3,100
63.3 14.0 313 48. 4 970 2,980
67.2 30.9 57.5 9.0 1,720 5,290
69.3 23.9 62.1 96.1 1,930 5,910
68.7 53.6 63.7 98.6 1,916 5, 860
7.8 | .4 47.4 73.8 17,300 | 53,000
70.1 57.0 64.1 99.2 1,990 6,100
68.4 58.9 65.7 102 2,040 6,250
68.9 53.0 65.2 101 1,960 6,000
67.0 58.9 64.2 99.3 1,990 6,110
68.3 215 58.9 91. 4 1,650 5,060
67.6 57.8 63.0 97.5 1,950 5,990
64.7 21.5 44,9 69.8 1,390 4,270
70.2 19.8 54.7 84.6 1,530 4,700
66. 7 21.7 48.6 75.2 1,510 4,620
66. 7 17.6 49. 8 77.1 1,490 4,580
68.5 21,6 47.0 72.7 1,460 4,470
70.7 19.0 47.7 73.8 1,430 4,390
70.7 17.6 56. 2 87.0 20,400 62, 500

OLD HAMAKUA DITCH AT OPANA WEIR, NEAR HUELO, MAUI

LocatioN.—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, 1915.
Gace.—Friez water-stage recorder.
DISCHARGE MEASUREMENTS.—By 20-foot Cippoletti weir.
CHANNEL AND CONTRoL.—Large pool at weir.
EXTREMES OF DISCHARGE.—See monthly discharge table.
DiversioNs.—None above station.
REGULATION .—By gates at frequent intervals.
UrrLizaTioN.—Irrigation of sugar cane.
Accuracy —Records good.

CooreraTION.—Daily discharge record copied from records of East Maui Irrigation Co.
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Huelo,
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Continued.
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Monthly discharge of Old Hamakua ditch at Opana weir, near Huelo, Maus, Jan. 1, 1913,
to June 30, 1915—Continued.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | yripjion Acre-
feet gallons. feet.
Maximum. | Minimum. | Mean. (mean)
1914-15.
July . oot 26.6 13.4 22.7 35.1 705 2,160
August 1-17, 21-31 25. 4 . 23.9 37.0 669 2,050
September. ... ............... 25,3 12.7 23.2 35.9 696 2,140
October.. . 25.5 1.5 16.3 25.2 505 1,550
November. 25.3 .9 16.5 25,5 494 1,520
December. 25.5 18.1 23.4 36.2 727 2,230
25,3 .2 7.69 11.9 238 732
15. 4 .2 8.00 12.4 224 687
21.3 5 5.45 8.43 169 518
25.3 .2 10.2 15.8 286 876
21.1 .6 4,68 7.24 145 445
24.8 .1 3.48 5.38 104 320
26.6 1 13.8 21.4 4,960 15,200

LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MAUIL

Locarron.—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, 1915.

Gace.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—By sharp-crested weir 16} feet long, with bottom and
end contractions.

CHANNEL AND CONTROL.—Large pool back of weir.

EXTREMES OF DISCHARGE.—See monthly discharge table.

Drversions.—None above station.

REGULATION.—BYy gates at frequent intervals.

UrrLizaTron.—Irrigation of sugar cane.

Accuracy.—Records good.

CooreraTioN.—Daily discharge record copied from records of East Maui Irrigation Co.

Discharge, in million gallons, per day, of Lowrie ditch at Opana Weir, near Huelo, Maug,
Jan. 1, 1913, to June 30, 1915.

[To convert discharge in million gallons per day to second-feet, multiply by 1.55.]

Date. Jan. | Feb. ! Mar. | Apr. | May. | June. Date. Jan. | Feb. | Mar. | Apr. | May. | June.
57.1140.329.7]51.2 | 53.9 29.2 | 58.8 | 45.6 | 52.0
56.7137.9|28.1|51.6|52.2 46,4 | 59.4 | 9.2| 52.0
54.3(33.0)27.2|45.6 | 53,8 44,91 58.6| 3. 42.9
53.4130.1|25.6|45.0| 49.6 43.3 | 59.2 |... 38.5
48.7)30.3 | 24.3 )| 43.8 | 48.0 37.5 ) 58.4 35.4

[ TN 47.3 | 47.0 | 26.7 | 41.1 | 44.2 49.5158.7| 6.9 | 36.5
Tiaeannn 51.8|42.7| 29.8 | 41.2 | 47. 4 54,7 | 58.3140.7| 34.1
| S, 55.3132.1|27.5)37.3|48.8 45,91 58.4|37.2| 316
[ 52.4(41.2|32.7]41.2| 43.7 41.3 | 57.9 1 40.7 | 33.0
0......... 56.3 | 38.6 | 26.2 | 37.4 | 41.2 45.8 | 59.0{ 28.7 | 40.9
)% N 55.2)35.0] 22.6 | 49.4 | 37.6 39.7 | 58.4 | 56.3 | 43.8
120,00 53.8130.4(2.7]53.0/}39.9 36.8 | 58.3|54.1| 43.5
13, ..oiaan 56.5128.8|19.21 58.6| 42.9 43.158.3|53.81 53.3
4. ....... 55.0 | 27.5|17.9 | 58.9 | 46.8 42,21 58.1|49.3| 54.1
15, s 55.5|30.1119.2|59.1|53.1 151; % 55.5 ﬁ. é 54. 4

60398°—wsp 430—17——20
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SURFACE WATER SUPPLY OF HAWAII, 19131915,

Jan. 1, 1913, to June 30, 1915—Continued.

Discharge, in mitllion gallons per day, of Lowrie ditch at Opana weir, near Huelo,

Nov.

Oct.,

Sept.

Aug.

July.

Date.

1913-14.

1914-15.

Note.—No record May 19 and 20, 1913.
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Monthly discharge of Lowrie ditch at Opana weir, near Huelo, Maui, Jan. 1, 1913, to
June 80, 1915.

Discharge. Total run-off.
Month. Million gallons per day.
Second- Million | Acro-
allons. eet,
Maximum.| Minimum. | Mean. | (mean). | &
57.1 36.3 51.3 79.4 1,590 4,880
55.8 27.5 38.6 59.7 1,080 3,320
54.7 17.9 34.4 53.2 1,070 3,270
59.4 37.3 53.0 82.0 1,590 4,880
56. 3 3.3 42.0 65.0 1,220 3,740
58.3 31.6 42.4 65.6 1,270 3,
The period (179 days)......... 59. 4 3.3 43.7 67.6 7,820 24,000
1913-14.
July . 57.6 23.4 44.5 68.9 1,380 4,230
August..... 56.7 20.1 39.7 64.4 1,230 3,780
September. .........ccoiiiiiiiiians 55.7 22.0 32.2 49.8 966 2,960
[£1370147) SR 55.2 19.1 35.2 54.5 1,090 3,350
60.2 211 54.0 88.6 1,620 4,970
61.2 12.2 52.9 81. 8 1,640 5,030
58.7 13.9 48.6 75.2 1,510 4,620
56.9 7.4 29.2 45.2 818 2,510
56. 6 16.5 31.7 49.0 982 3,020
58.8 31.9 50.7 78. 4 1,520 4,670
58.8 2.0 50.0 77. 4 1,550 4,760
59.2 2.2 43.5 67.3 1,310 4,000
Theyear......coecviaecuanennn 61.2 2.0 42.8 66.2 15,600 47,900
1914-15. .
B 1N 58.7 1.9 52.0 80.5 1,610 4,950
August......_.. e e 57.9 55.6 57.1 88.3 1,770 5,430
September.......ocooieiiiiiiiiian 60. 8 55.0 57.5 89.0 1, 5,290
(770 o7 N 58.3 51.7 56. 0 86. 6 1,740 5,330
59. 8 24.8 51.8 80.7 1,550 4,770
58.9 32.2 52.1 80.6 1,620 4,960
56.8 26.4 39.0 60.3 1,210 3,710
59. 4 23.4 48.8 75.5 1,376 4,190
55.7 28.5 4.3 68.5 1,370 4,210
59.3 20.1 4.4 68.7 1,330 4,090
56. 6 26.0 45.2 69.9 1,400 4,300
57.1 21.2 43.3 67.0 1,300 3,990
60. 8 1.9 49.3 76.3 18, 000 55,200

HAIKU DITCH AT PEAHI WEIR, NEAR HUELO, MAUL

LocarioN.—In Peahi, about 8 miles by road northwest of Huelo post office.

RECORDS AvAmILABLE.—January 1, 1910 to June 30, 1915.

GaGe.—Friez water-stage recorder.

DiScHARGE MEASUREMENTS.—Made by sharp-crested weir 163 feet long, with bottom
and end contractions.

CHANNEL AND CONTROL.—Large pool at weir.

EXTREMES OF DISCHARGE.—See monthly discharge table.

Diversions.—None above station.

RecuraTion.—By gates at frequent intervals.

UriLizatioN.—Irrigation of sugar cane.

Accuracy.—Records good.

CooPERATION,—Daily discharge record copied from records of East Maui Irriga-
tion Co.
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ut,

n. 1, 1913, to June 30, 1915.

Discharge, in million gallons Jpcr day, of Haiku ditch at Peaht weir, near Huelo, Ma
a

[To convert discharge in million gallons per day to second-feet multiply by 1.55.]
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near Huelo, M

’

1 weir

ne 30, 1915—Continued.

Haiku ditch at Peak

%

ISLAND OF MAUL

an. 1, 1918, to

Discharge, in million gallons per day,
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SURFACE WATER SUPPLY OF HAWAIIL, 1913-1915,

Monthly discharge of Haiku ditch at Peahi weir, near Huelo, Maui, Jan. 1, 1913, to Juné

30, 1915——(“ont1nued

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

61.1 34.8 53.8 83.2 1,670 5,120
65.2 3.9 51.6 79.8 1,600 4,910
55.3 30.6 52.3 80.9 1,570 4,820
66.1 2.1 48.5 75.0 1,500 4,610
84.0 1.8 49.5 76.6 1,380 4 250
75.9 8.7 48.4 4.9 1,500 4,600
64.1 2.4 13.4 20.7 416 1,270
81.5 2.3 38.8 60.0 1,090 3,330
77.8 2.2 25.2 39.0 782 2,400
86.8 2.0 42.0 65.0 1,260 3,870
81.4 2.9 23.5 36.4 730 2,240
87.8 2.5 26.5 41.0 794 2,440
87.8 1.8 39.4 61.0 14,300 43,900

MISCELLANEOUS MEASUREMENTS.

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

Miscellaneous discharge measurements on Maui during the years ending June 30, 1914-15.

Discharge.
Dat St; 1 lit hGgig];at
ate. ream. Locality, eig] -
(feet). [Second-| Million
foet. gallons
per day.
1913.
July 21| Lower sprmgs ......... Kalepo Gulch, near Kaupo..-..eoe-veeenaeesfonnnnnan 0.44 0.28
21 | Upper springs.........|oooeed0ueeie i e .22 .14
21 Manawamui ........... Above large springs, near Kaupo............1........ 1.22 .79
21 |eeedOnaiii Below large springs, near Kaupo._...........0........ 2.03 1.31
22 Alele]e ................. Near Kipahulul...........ooiiiiiiiiiii i aaraannn .36 .23
22| Oheo..oooonnaaiillLl Trail bridge near Kipahulu.............o..oifoeaaaos 1.17 .76
22 | Puaalun e (o AR PRSP 2.24 1.45
223 Halalawe..... .. ..o i idOa e 1.86 1.20
22 | Honolewa. ... ..o e @O0 e 1.29 .83
221 Kalli. .0 e 1.88 1.22
2 Koolau diteh intake, near Nahiktla.. ..o |oeenait. 1.71 1.10
23 | East Koolau ditch mtake, near Keanae..-........j-c...... 7.0 4.5
Sept. 30 | Lahainaluna ditch....| Atintake, near Lahaina... ... 2.8 1.8
o 30 | Lahainaluna........... Above intakes, near Lahaina 4.5 2.9
1914,
Feb. 25 |Tributary to Iao........ Confluence 75 feet below gaging station on |........ 1.29 .83
Iao Stream.
Aug. 6 100 feet below intake from Honolua stream..} 0.88( 17.3 11.2
6 . .8 | 16.8 10.9
6 1.36 | 29.6 19.1
[ 1.58 | 39.0 25.2
6 2.02 | 53.8 34.8
6 . 2.271 64.0 41.4
22 Old gage No. 4above confluence with Puo- .38 4.65 3.0
amoa Stream.
1915.
May 17 | Small stream.......... 40 feet above main spring just below Potter’s |........ .69 .45
lot, Haiku homesteads.
17 |.---. 16 14 D 100 feet below main spring i;mt below Pot- |........ 1.43 .92
X ter’s lot, Haiku homestea
June 13 | Tributary to Iao....... Conﬂuence 75 feet below gaging station on |........ 3.4 2.2
. Tao Stream.
15 | Spreckels ditch........ 0ld gage No. 4 above confluence with Puo- 1.10{ 18.7 12.1
hakamoa Stream.
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MISCELLANEOUS MEASUREMENTS ON THE ISLAND OF MOLOXAT.

The results of a few measurements of discharge of streams on the
island of Molokai are listed in the following table:

Miscellaneous discharge measurements on Molokat in 1914.
-*

Discharge.
Gage
Date. Stream. Locality. l(lfjgt t il
eet). illion
Sefe‘;'t‘d gallons
° (per day.
Feb. 12 | East Branch of Pele- | Elevation 400 feet, 600 feet above confluence |........ 6.2 4.0
kunu. with west branch.
12 | West Branch of Pele- | Elevation 370 feet, 200 feet above confluence |........ 12.4 8.0
kunu, with east branch.
13 | East Branch of Wailau.| Elevation 500 feet, 300 feet above confluence |........ 5.8 3.7
with west branch.
13 | West Branch of Wailau.| Elevation 500 feet, 500 feet above confluence |........ 13.7 8.8
with east branch. X
14 | South Branch of Hala- | Elevation 800 feet, above falls, about 3 miles [........ 5.0 3.2
wa. above Halawa.
14 | North Branch of Ha- | Elevation 400 feet, 2,000 feet above conflu- |........ 2.3 1.5
Wa. ence with south branch.
15 { Keopukaloa........... Elevation 1,000 feet, 300 feet above intake of (......_. .19 .12
) ipe to Brown’s ranch.
15 | Honoluiwai............ Elevation 1,100 feet, 1,000 feet below ditch .58 .37
intake and just below spring feeder.
15 |..... do........... .| Elevation 1,150 feet, 50 feet above ditch in- |.. .59 .38
take, 3 miles above Tollefson’s house.
16 | Puniuohua... ......... Elevation 1,900 feet, 3 miles above H, Bow- .13 .08
en’s house.

EVAPORATION RECORDS.

METHODS OF MEASUREMENT.

Records of evaporation from water surfaces obtained thus far in
the Hawaiian Islands have been very unsatisfactory, and the accu-
racy of those heretofore printed is considered low.

In 1910 and 1911 records were obtained from nine stations on
the islands of Kauai, Oahu, and Hawaii. Records of evaporation
under roof were also obtained at two stations. In 1912 and 1913
the records obtained were so inconsistent and unreliable that they
were not published. A ecareful study of the records obtained at
Hoaeae, or Robinson station, Oahu, has eliminated several sources
of error and these records are now considered worthy of publica-
tion.

The gage used in measuring evaporation consists of a circular
galvanized-iron pan, 10 inches deep and about 18 inches in diameter.
Readings are made from the surface of the water to the top of a
sharp point extending about 2 inches above the bottom in the
center of the pan. The pan is filled with water to about 3 inches
from the top, water being added or taken out from time to time,
according to the amount of evaporation and the rainfall. Rainfall
records are obtained at the station, and the amount of rainfall is
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taken into account in measuring the evaporation. Owing to the
small size of the pan and the necessity of keeping the water some
distance below the top, the effect of the wind in aiding evaporation
is probably modified to a large extent. Despite the precaution of
keeping the water low, the pan is likely to overflow at times of
heavy rainfall. At such times, even if no overflow occurs, there
are often considerable losses of water by spattering out over the
sides of the pan, which probably accounts for the extremely large
evaporation shown at times of heavy rainfall.

Owing to the difficulties in obtaining evaporation records, the data
here presented are not considered highly accurate throughout.
They give, however, some general information on a subject not
heretofore investigated in the Territory of Hawaii.

EVAPORATION AT HOAEAE, OR ROBINSON STATION, NEAR
WAIPAHU, OAHU.

RECORDS AVAILABLE.—September 1, 1911, to June 30, 1915.

ELEvATION.—705 feet above sea level.

OBSERVER.—Wm. Weinrich.

TEMPERATURE RECORDs.—Nearest temperature records available are those obtained
by the United States Weather Bureau at Schofield Barracks; about 900 feet above
sea level, and about 4 miles northwest of the evaporation gage; it is estimated
that these records are between one and two degrees lower than those at Hoaeae.

Evaporation, in tnches, at Hoaeae, or Robinson staiton, near Warpahu, Oahu, 1911-1915.

Maxi- : ini.

Mean | Total | Maxi- | Num- Maxi- | Mini-

Month e’{‘,gtag_ | daily |rainfall| mum | ber of teMm?anr- mum | mum
. ratiIc)»n evap%- evapo- | in | daily | rainy atug: temper-| temper-

" | ration. | ration. inches. irainfall.; days. * | ature. | ature.

1911-12,
9.5 0.6 0.32 2.39 0.68 17 73.2 85 62
7.3 .3 .24 1.12 52 19 71.2 87 57
6.8 .3 .23 1.07 26 12 66. 4 81 56
55 .4 .17 2.91 62 21 68.1 79 54
6.0 .3 .19 1.03 27 13 67.6 87 53
5.5 .4 .19 3.75 .11 14 66.2 78 51
6.4 .4 .21 .69 18 15 65.2 79 52
6.8 .5 <23 1.54 72 21 68. 4 79 55
. 8.8 .5 .28 76 14 13 70.4 83 57
June.... ...l 10.0 .6 .33 58 14 12 72.4 86 59
The period............ 72.6 .6 .24 | 15.84 1.11 157 68.9 87 51
1912-13.
JUy. e 9.5 .5 .31 1.38 58 11 74.8 90 61
August 9.0 .6 .29 1.58 57 14 75.0 88 60
September 9.1 .5 .30 .68 17 9 74.6 85 62
ctober 7.9 .4 .25 1.91 54 18 73.8 88 62
November. 6.3 .4 .2 2.04 98 12 70.0 84 59
December. 6.3 .4 .20 4.68 2.20 13 70.8 84 59
5.8 .5 .19 1.06 27 13 68.8 81 52
5.2 .4 .19 1.05 43 9 69.5 85 55
7.1 .3 .23 1.12 26 16 68.0 81 48
7.8 .5 .26 2.21 40 20 68.9 80 58
7.7 .4 .25 4.61 2.16 16 71.0 84 58
9.4 .4 .31 5.02 1.62 20 72.2 82 61
9L1| .6 25| 23| 22| 11| 716 90 48
;
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Evaporation, in inches, at Hoaeae, or Robinson station, near Waipahu, Ochu, 1911-"

1915—Continued. :
Maxi- . . .o s

Mean | Total | Maxi- | Num- . | Maxi- | Mini-

Month orotal Gafly | daily |rainfall| mum | ber of 1}2113;21‘- mum- | mum
. ratigﬁ evapo- evapo-| in daily | rainy ature. temper- temper-

* | ration. ration. | inches. |rainfall.| days. alure. | ature.

1913-14.
July.ooeeeoi e 8.9 0.5 0.29 0.67 0.19 12 74.4 89 63
August JO .. 7.8 .4 .25 3.80 2.18 16 75.6 89 63
September......... 6.6 .4 .22 3.15 82 18 74.6 87 62
October............ 5.9 .5 .19 5.56 2.18 16 74.6 89 61
November.......... 4.0 .4 J13 3.31 1.22 17 72.2 86 62
December.......... 3.4 .4 1 .79 25 11 68.2 83 55
January............ 4.9 .4 .16 3.81 84 16 64.0 80 50
February........... (a) (a) (a) 2.09 .80 13 67.2 83 50
Mareh.............. 5.9 .5 19 7.22 4.08 13 () (b) (b)
April.. .. 7.1 .5 .24 2.23 .65 15 68.6 84 52
ay. 7.2 .4 .23 1.46 46 8 69.2 84 55
June............. 7.9 .5 .26 .63 14 14 70.6 81 60
The period . ..l 69.6 .5 1 O P 70.8 89 50
The year......c....... | PO FUTUU AR 34.73 | 4.08 1 0 O IS AU
Jaly. oo 9.3 .5 30 .50 .12 15 73.2 84 61
August..... 8.2 .5 26 .80 .15 15 73.8 86 58
September 6.8 .4 .23 5.28 1.82 15 73.4 88 61
October............ 6.7 .4 22 .64 .18 12 70.8 82 55
November. . .- 5.0 .3 17 1.82 .37 15 65.7 81 50
December-. . 5.0 .4 .16 6.08 2.68 18 61.8 78 41
January 5.9 .4 19 .98 .25 8 62.8 79 40
Februar 6.0 3 21 .69 .15 12 64.0 86 42
March 6.7 .4 .22 1.33 .54 65.0 85 41
April 6.3 .3 21 3.24 73 15 69. 2 84 54
. 7.2 .4 23 1.30 .51 8 73.0 88 57
8.6 4 29 1.19 .64 10 70.1 82 60
The year.............. 81.7 ‘ 5 ’ 22 | 23.85 2.68 152 68.5 88 40
a Record lost. b No record.

RAIN GAGING.

The rainfall of the Hawaiian Islands is extremely variable, ranging
from a few inches at several low-level, leeward localities to more than
600 inches per annum, usually at elevations above 2,000 feet and 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 annuai precipitation of several hundred per cent. The rainfall
may also vary greatly in the same valley for different elevations.
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.

Generally the daily rain gages maintained by the United States
Weather Bureau are located at low levels. Lack of funds and the
absence of inhabitants at high-level localities have prevented the
maintenance of Weather Bureau stations at high levels, although a
number of daily records are furnished that bureau by occupants and
caretakers of mountain houses and ranches. The data furnished by
the Weather Bureau are therefore generally of little value in their
relation to stream run-off.

When high levels have been accessible and funds available high-
level rain gages, which are read monthly and bimonthly, have been
established by this office and some valuable records obtained. To
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determine the precipitation of the Territory accurately would require
the installation of thousands of gages and the construction of hun-
dreds of miles of trails. For this reason and because of the extreme
and variable porosity of the soil 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 Plan-
tation, W. F. Sanborn, of Princeville Ranch, Kauai Electric Co., and
J. McClellan. :

Oahu: F. Meyer, the United States Army, Koolau Agricultural Co.,
and Hawaii Preserving Co.

Maui: Wailuku Sugar Co., Honolua Ranch, Hawaiian Commercial
& Bugar Co., Maui Board of Supervisors, Pioneer Mill Co., and Olo-
walu Sugar Co.

Hawaii: Hawaii Mill Co., W. S. May, C. F. Clark, C. R. Willard,
Alex. Valentine, Honokaa Sugar Co., Pacific Sugar Mill, Hawaiian
Irrigation Co., Kukaiau Ranch Co., and Waiakea Sugar Co.

The tables on pages 317-322 show the precipitation at stations
maintained by the Geological Survey and precipitation data obtained
from private sources which, with one exception, are not included in
United States Weather Bureau records, to which those interested in
further data are referred. The stations are listed below.

Rainfall stations in Hawait.

KAUAIL

1. Waialeale. on summit of ridge at headwaters of Hanapepe, Wainiha, Hanalei, and
Olokele streams, and North and South forks of Wailua River; about 25 miles by road
and trail northeast of Waimea; 5,075 feet above sea level.

2. Intake of Wainiha Power ('o.’s canal, 6 miles back of Hanalei; 700 feet above
sea level; records furnished by Kauai Electric Co.

3. 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.

4. 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
read by employee of Kauai Electric Co.

5. 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.

6. 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.

7. About 40 feet north of Sanborn’s residence, 2 miles from Hanalei; 105 feet above
sea level; records furnished by Princeville ranch.

8. At stream gaging station in upper Kalihiwai Valley; about 10 miles southwest
of Hanalei by power line and foot trail;.about 700 feet above sea level.

9. Residence of W. S. Newlun, about 4} miles west of Kapaa; 375 feet above sea
level.

10. Waiahi, on South Wailua River, near Lihue Electric Co.’s power plant, 7 miles
from Lihue; 600 feet above sea level.
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11. Aakukui, near plantation camp, about b miles southwest of Lihue; 350 feet
above sea level; records furnished by Grove farm.

12. Hiloa-Manawaiopuna divide, on ridge between east and west branches of Hana-
pepe stream, about 10 miles northeast of Eleele; 2,080 feet above sea level.

13. Hanapepe Valley, on 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.

14. Camp No. 2, about 2 miles northwest of Hanapepe and 7 miles southeast of
Waimea,; 250 feet above sea level; records furnished by Hawaiian Sugar Co.

15. 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.

16. Keanakua, near Halekua camp, on ridge about 16 miles by road and trail north-
northeast of Waimea; 4,450 feet above sea level.

17. Kahana, near Halekua camp, on ridge about 16 miles by road and trail via
Kaholuamanu from Waimea; 3,750 feet above sea level.

18. Kaholuamanu, about 12 miles by road and trail northeast of Waimea; 3,650 feet
above sea level.

19. Waimea, in Mr. J. McClellan’s yard; 10 feet above sea level; Mr. McClellan
aids in obtaining record.

20. Camp No. 7, about 2 miles northeast of Waimea; 150 feet above sea level; records
furnished by Hawaiian Sugar Co.

21. Pali trail, one-half mile mauka of Kekaha ditch where trail crosses and about
2 miles mauka from Waimea; 850 feet above sea level; records furnished by Kekaha
Sugar Co.

22. Hukipo, 3 miles northwest of Waimea; 400 feet above sea level; records furnished
by Kekaha Sugar Co.

23. Waialae, near Kaholuamanu, 14 miles by road and trail north of Waimea, near
Waialae gaging station; 3,600 feet above sea level.

24. Mohihi-Koaie divide, on ridge about 24 miles by road and trail north of Waimea;
3,950 feet above sea level.

25. Mohihi, on ridge at head of Mohihi Valley and about 23 miles by road and trail
northeast of Waimea; 3,500 feet above sea level.

26. Waiakoali, about 22 miles by road, via Halemanu, north of Waimea,; 3,450 feet
above sea level.

27. Paukahana, about 21 miles north of Waimea by road and trail; 3,723 feet
above sea level.

28. Lehuamakanoi, about 22 miles by road and trail north of Waimea; 3,932 feet
above sea level.

29. Puu Lua, near wagon road from Kekaha to ITalemanu, about 12 miles north of
Waimea; 3,500 feet above sea level.

30. Kokee, on mesa one-half mile above Knudsen's camp, near head of Kokee
Stream and about 19 miles north of Waimea; 3,550 feet above sea level.

OAHU.

1. Kaau crater, on trail from Mount Olympus, a short distance before it leads down
the ridge into Palolo Valley and about 3} miles north of Kailauki car line; 1,700 feet
above sea level.

2. Near summit of Mount Olympus, back of Manoa Valley, about 6} miles in air
line northeast of Honolulu; 2,400 feet above sea level.

3. Nuuanu Pali, on the water reservation, near the Pali road, about 200 yards
toward Honolulu from top of Pali; 1,200 feet above sea level.
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4. Residence of J. K. Maui in upper Kalihi Valley; 520 feet above sea level.

5. Ditch tender’s house at United States Army reservoir in upper valley of the
South Kaukonahua Stream; 1,200 feet above sea level.

6. About 150 yards downstream on left bank of North Fork of Kaukonahua Stream
from Waialua Agricultural Co.’s ditch intake, on trail, 8 miles north of Wahiawa;
1,200 feet above sea level.

7. Near the office of the Hawaiian Preserving Co., Wahiawa; 940 feet above sea level;
records are furnished by Hawaiian Preserving Co.

8. Makaha near Waianae, on property of Waianae plantation; 1,300 feet above sea
level; records furnished by F. Meyer, manager Waianae plantation.

9. Ditch and trail tender’s house in upper Punaluu Valley, about 2 miles from
Punaluu railroad station; 300 feet above sea level.

10. On the ridge between the Waiahole and Waiawa portals of the Waiahole Water
Co.’s tunnel, near Waiahole, Waikane, Oahu; 2,150 feet above sea level.

11. North portal of Waiahole tunnel; 750 feet above sea level.

MAUIL.

1. In H. B. Penhallow’s yard, Wailuku; 390 feet above sea level; records furmshed
by Wailuku Sugar Co.

2. Yard at Wailuku Sugar Co.’s office, Wailuku; 175 feet above sea level; records
furnished by Wailuku Sugar Co.

3. Waiehu, at T. Burlem’s house on old Spreckels ditch just south of South Waiehu
Gulch.

4. Waikamoi Gulch, on Kula pipe line at reservoir; 3 miles from Olinda and 7 miles
from Makawao; 4,200 feet above sea level; records furnished by board of supervisors,
county of Maui.

5. 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;
records furnished by board of supervisors, county of Maui.

6. Residence of George Groves, upper Keanae Valley; 1,000 feet above sea level.

7. Olowalu Sugar Co.’s mill in Olowalu; 10 feet above sea level; records furnished
by Olowalu Sugar Co.

8. West slope of Puu Kukui, about one-half mile south of Honokawai Gulch, about
44 miles east of Kaanapali and 8} miles from Lahaina; 2,500 feet above sea level;
records furnished by Pioneer Mill Co.

9. West slope of Puu Kukui at top of left bank of Honokawai Gulch, about 6 miles
east of Kaanapali and 10 miles from Lahaina; 5,000 feet above sea level; records
furnished by the Pioneer Mill Co.

10. Honokawai Gulch at junction with Amalu Stream; on trestle supporting Hono-
kawai flume about 1,000 feet below intake; about 3} miles from Kaanapali and 7}
miles from Lahaina; 1,500 feet above sea level; records furnished by Pioneer Mill Co.

11. Camp 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.

12. 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; records fur-
nished by Honolua Ranch Co.

13. Rim of extinct crater of Mount Eke 14 miles by trail from Honokahau; 4,500
feet above sea level.

14. Waihee Gulch, on right bank of the stream, about 100 feet below lower develop-
ment tunnel; about 5} miles from mouth of gulch and 3 miles above intake of Waihee
Canal and the Waihee gaging station; 1,500 feet above sea level.

15. Waihee, on roof of building formerly used as plantation office; 34 miles from
Wailuku; 125 feet above sea level; records furnished by Wailuku Sugar Co.



RAIN GAGING. 315

16. Waikapu Gulch, on left bank of the South Branch of Waikapu Stream, about 4
miles by trail from Waikapu and 6 miles from Wailuku; 1,535 feet above sea level.

17. About 1,000 feet below small cave in Iao Valley, on ridge between north and
south branches of Tao Stream; about 51 miles west of Wailuku; 1,720 feet above sea
level. )

18. Iao Valley on small plateau or table-land between north and south branches of
Iao Stream, about 1 mile above the junction; about 4 miles west of Wailuku; 1,500
fcet above sea level.

19. Right bank of Tao Stream at the gaging station, 20 feet from the north anchorage
of the cable; 3 miles west of Wailuku; 830 feet above sea level.

HAWAIL

1. Kemole House, 12 miles southeast of Waimea; 5,500 feet above sea level; records
furnished by Parker Ranch.

2. Pohakuloa, 20 miles southeast of Waimea; 5,700 feet above sea level; records
furnished by Parker Ranch.

3. Puuhinei Paddock, 14 miles south of Waimea; 1,500 feet above sea level; records
furnished by Parker Ranch.

4, Puuanuanu Paddock, 14 miles south-southeast of Waimea; 7,500 feet above sea
level; records furnished by Parker Ranch.

5. Punohu Paddock, 10 miles east of Waimea; 4,200 feet above sea level; records
furnished by Parker Ranch.

6. Kohala Mountain pipe line, 3 miles north of Waimea,; 3,700 feet above sea level
records furnished by Parker Ranch.

7. Upper Kawainui, in the Kohala Mountains, near the line of the upper Hamakua
ditch, near Kukuihaele; 4,080 feet above sea level; records furnished by Hawaiian
Irrigation Co.

8. Lower Kawainui, in Waipio Valley, near the line of the lower Hamakua ditch,
near Kukuihaele; 1,040 feet above sea level; records furnished by Hawaiian Irrigation
Co.

9. Alakahi-Waipio Valley, Kohala Mountains, near the line of the upper Hamakua
ditch; 3,870 feet above sea level; records furnished by Hawaiian Irrigation Co.

10. Alakahi-Waipio, in Waipio Valley, Kohala Mountains, along the line of the
lower Hamakua ditch, near Kukuihaele; 1,030 feet above sea level; records furnished
by Hawaiian Irrigation Co.

11. Upper Koiawe, along the line of the upper Hamakua ditch, Waipio Valley, near
Kukuihaele; 3,350 feet above sea level; records furnished by Hawaiian Irrigation Co.

12. Lower Koiawe, near the line of the lower Hamakua ditch, in Waipio Valley,
near Kukuihaele; 1,000 feet above sea level; racords furnished by Hawaiian Irriga-
tion Co.

13. Waima, in Waipio Valley, along the line of the lower Hamakua ditch, near
Kukuihaele; 980 feet above sea level; records furnished by Hawaiian Irrigation Co.

14. Ahualoa homesteads, at ditch tender’s house, near the Parker Ranch, Honokaa.
2,551 feet above sea level; records furnished by civil engineer’s office of Honokaa
Sugar Co. and Pacific Sugar Mill.

15. Upper Hapea, on lands of Kukaiau Ranch Co.; 5,000 feet above sea level.

16. Lower Hapea, on lands of Kukaiau Ranch Co.; 4,000 feet above sea level.

17. Kaala, on lands of Kukaiau Ranch Co.; 5,500 feet above sea level.

18. Puu Kea, on lands of Kukaiau Ranch Co.; 8,565 feet above sea level.

19. Ilalepuila, on lands of Kukaiau Ranch Co.; 6,000 feet above sea level.

20. Puuhala, on lands of Kukaiau Ranch Co.; 6,500 feet above sea level.

21. Puukihe, on top of Kihe Hill on the side of Mauna Kea, about 10 miles south of
Kukaiau; 7,822 feet above sea level; records furnished by Kukaiau Ranch Co. (Ltd.).
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22. Umikoa, on property of Kukaiau Ranch Co. (Ltd.). near ranch house; 3,400 feet
above sea level; records furnished by Kukaiau Ranch Co. (Ltd.).

23. Near flume at Camp No. 8 of Waiakea plantation, near Waiakea; 1,500 feet above
sea level; records furnished by Waiakea Plantation Co.

24. Camp No. 6, at plantation camp back of Waiakea; 800 feet above ses level;
records furnished by Waiakea plantation. ’

25. Piihonua, at office and store of Hawaii Mill Co., near Hilo; 915 feet above sea
level; records furnished by Hawaii Mill Co.

26. United States Engineer’s office at Hilo Breakwater, Hilo; 15 feet above sea
level; records furnished by United States Engineer’s office.

27. Kaauhuhu, on property of W. 8. May, about 3 miles northwest of Hawi; 1,400
feet above sea level; records furnished by W. S. May.
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Current meter, deseriptionof. ... ........... 12
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F.
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G.
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records of............ . 28-308
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Goo, R. M. 8., work of............. 22
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H.
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Mati..cooomimniniiiiiiiiaanans 305-308
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Halalawe Siream near Kipahulu, Maui...... 308
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discharge measurements.......... 309
Halawsa Stream, Molokai, South Branch of,
discharge measurements. . . 309
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Halekua Stream near Waimea, Kauai....... 105

Halepuilanear Kukaiau, Hawaii, rainfall at. 315,322
Hamakua ditch, New, at Halehaku weir, near

Huelo, Maui.........ceeaane... 208-300
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Huelo, Maui........ eeeenceane 300-303
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Waioli Stream Nnear--.....coceeeeenvennan 98-99



324 INDEX,

Page. Page.

Hanalei River, Kauai, near Hanalei. .. 89-90,91-93 | Honolulu, Oahu, Manoa Stream at College of
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ments. ... .....ieiiiaaaa, 308
Honokahau ridge, rainfall on.............. 314,320
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Honoluiwai Stream, Molokai, discharge meas-

urements............oooiiiian... 309
Honolulu, Oahu, Ah Yin’s artesian wells,
Nos. 1,2, 3,and 4, Palama....... 205

East Branch of Manoa Stream near.... 117-119
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139-140
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Kahuawai Spring near Honolulu, Oabu...... 111 power house, near Hanalei, Kauai, rain-~ )
Kahuku, Oahu, East Branch of Malaekahana fallatecineeierieiniea, 312,317
Streamnear.........c..coeeen... 190-191 | Kauaikinana Stream near Waimea, Kauvai... 106
Middle Branch of Malaekahana Stream Kauali, list of stations on........oveeiiiiiinn. 22-23
123 192-193 miscellaneous measurements on........ 105-106
Kahuku Plantation, cooperation of....... .- 9 rainfall stations on...................el 312-313
Kahuluu, Oahu, North Branch of South Fork stream-flow records On...........c...... 28-106
of Waihee Stream near........... 206 table showing precipitation on. .. 317-318
South Branch of South Fork of Waihee Kanaula ditch near Lahaina, Maui 240-242
Stream near............c..oveunen 206 | Kauaula Stream near Lahaina, Maui...... 238-240
‘Waihee ditch near.... 206 | Kaukonahua Stream, North Fork of, Oahu,
‘Waihee Stream Near........occceeeaeonan 206 rainfallon..................... 314,319
Kaili Stream near Kipahulu, Maui. ......... 308 | Kaukonahua Stream, left branch of North

Kailua, Oahu, Kahanaiki Stream near.
Kailua Stream near..c.c.veevaeenns
Kaimi Stream near.

Kamakalepo Stream near .. 134136
Main Spring near........ .. 133134
Makawsao ditch near.... . 120-122
Makawao Spring near.. .. 130-131

Makawao Stream near...
North Branch of Xahanaiki Stream

Pohakes. Stream near..
South Branch of Kahanaiki Stream

TS eeene. 139-140

‘Wong Leong’s dxtch near.. 125-127

Kailua Stream near Huelo, Maui........... 288-250

.. 123-125

206
Kaimi Stream near Kailua, Oghu......... 131-133
Kalena Stream, Oahu, near Punaluu........ 207
Kalena Stream, North Branch of, near
Punaluu, Oahll..e.eviiearaann.. 206
Kalena Stream, South Branch of, near
Punaluu, Oaht......cvnenannnn.. 206
Kalihi Stream near Honolulu, Oahu........ 106-108
Kalihi Valley, upper, Oahu, rainfallin..... 314,319
Kalihiwai River near Hanalei, Kauai....... . 87-88
Kalihiwai Valley, Kauai, rainfall at........ 312,317
Kaluanui Stream near Hauula, Oahu...... 183-184,
206, 207
Kamakalepo Stream near Kailua, Osahu... 134-136
Kamehameha well, Fort Shafter, Oahu...... 206

Kamenehune diteh near Waimea, Kauvai. ... 4346
Kanaha ditch near Lihue, Kauai
Kaneohe, Oahu, Ahlo ditch near...

Young Mau ditch near. PO 143—145
Kaneohe Ranch Co., cooperation of.......... 9
Kaneohe Stream near Xaneohe, Oahu..... 141-143

Fork of, near Wahiawa, Oahu.. 196-1¢8
Kaukonahua Stream, right branch of North

Fork of, near Wahiawa, Oahu.. 194-196

South, Oahu, rainfallon............... 314,319
Kaukonahua Stream, Oahu, South Fork of,
above Unitéd States Army res-

ervoir, near Wahiawa......... 199-201

South Fork of, below United States Army
’ reservoir, near Wahiawa....... 201-203
Kaupo, Maui, lower springs near..... ceeea. 308
Manawainu Stream near............ aeen 308
UPPer SPrings Mear-cecce.veeeenenennnnn .. 308

Kawaikoi Stream near Waimea, Kauai...... 30-32
Kawainui, Upper, near Kukuihaele, Hawaii,

Kawaiolena Springs near Honolulu, Oahu...
156-157
205

Kawa Stream near Kaneohe, Oahu........
Keaahala Spring near Xaneohe, Oahu.......
Keaha, Kauvai, Anahola ditch at Kiokala,

Lower Anahola ditch near............... 106

Makaleha Stream................ ceeeene. 106

Moalepo Stream............... cevecenaa. 106
Keanae, Maui, East Wallua.i.ld Stream

NEATee.ennrenrnnaannan eeee. 263-265,308

East Wailuanui Stream near.. 267-269

Honomanu Stream near 271-273

‘West Branch of Kopiliula Stream near. . 261-262

West Wailuaiki Stream................

West Wailuanui Stream near
Keanae Valley, upper, Maui, rainfall in.... 314,320
Keanakua near Halekua camp, Kauai, rain-

Kekaha Sugar Co., cooperation of.... e
Kemole House near Waimea, Hawaii, rainfall

Al ceemeeeaem e e am e aeeans 315,321
Keopukaloa Stream, Molokai, discharge

MeASUrements. .c.vueeeenennannnn 309

Kikahi Springs, Oahu, Pauoa Stream above. 205

Pauoa Stream below..................... 205

106

Kilauea, Kauai, Kilauea Rivernear.........
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Kilauea DRiver near Ililauea, Kauai.......... 106 | Lowrie ditch at Opana weir, near Huelo,
Kilohana, near Alakai swamp, Kauai, rain- Maui.....coooviiineiiiiinnnaas 303-305
fallat. o i 313,318 | Luluku ditch, North, near Kaneohe, Oahu. 154-155
Kimble, Howard, work of . ......ccoaeaaincnn 22 | Luluku ditch, South, near Kaneche, Oahu.. 205
Kipahulu, Maui, Alelele Stream near........ 308 | Luluku Stream near Kaneohe, Oahu...... 152-153
Halalawe Stream Dear. .....ceeeeueee.. .. 308 | Lulumaha Stream near Honolulu, Oahu..... 205
Honolewa Stream near......... wreeevw-. 308 | Lumahai River, Kauai, near Hanalei........ 96-98
Kaili Stream near. . «.ccvevevecieaeaaanes 308 near Wainiha................. tecececeaes 105
Puaaluu Stream near.......ceeeeveennnn. 308 M
Oheo Stream Near. ....occceeeeeeeaannc-- 308 .
Kipapa ditch near Waipahu, Oahu.......... 205 | McClellan, J,, cooperation of.......... PP 312
Kohala Mountain near Waimea, Hawaii, rain- Main Spring near Kailua, Oahu 133-134
fallab.. oo oo 315,321 | Makaha near Walanae, Oahu, rainfallat... 314,319

" Kohala Mountains, Hawali, rainfall near. .. 315,321
Koiawe, Lower, near Kukuihaele, Hawalii,

rainfallat. ... ... 315,321
Koiawe, Upper, near Kukuihaele, Hawaii,
rainfallat. ... ... o....ooill 315,321
Kokee near Knudsen’s camp, Kauai, rain-
fallat............... 313,318
Koloa Stream near Laie, Oahu 184-185
Koolau Agricultural Co., cooperation of...... 9,312
Kopiliula Stream, West Branch of, near
Keanae, Maui................. 261-262
Kukaiau Ranch Co., cooperation of.......... 312
Kukuihaele, Lower, mnear KXukuihaele,
Hawaii, rainfallat............. 315,321
Kuou ditch near Kaneohe, Oahu.......... 151-152
Kuou Stream near Kaneohe, Oahu....... . 150-151
L,
Lahainaluna ditch near Lahaina, Maui...... 236-
238,308
Lahainaluna Stream near Lahaina, Maui.... 233-
236,308
Lahaina, Maui, Honokawai ditch near..... 226-228
Honokawai Stream near............... 223-225
Kahoma development tunnel near..... 231-233
Kahoma Stream near...........ee.u... 228-231
Kauaula ditch near...... taeecenaaaaaan 240-242
Kauaula Stream near........ neeeaaaen 238-240
Lahainaluna ditch near............ 236-238, 308
Lahainaluna Stream near... .. 233-236,308
Launiupoko Stream near............ S 242-244
rainfallnear. ......ooooiiiiiaiiiiiaaan. 314,320
Laie, Oahu, East Branch of Kahawainui
Stream near......c.eeveeuena. 188-189
Koloa Stream near. .. . 184-185
Wailele Stream near........ 186-187
Laie Plantation, cooperation of. . 9
Larrison, G. K., work of .. .......o.... . 22

Launiupoko Stream near Lahaina, Maui... 242-244

Lee ditch near Heeia, Oahu ... 162-163
Lehuamakanoi, Kauai, rainfall at. . 313,318
Lihue ditch near Lihue, Kauai..... ... 67-69

Lihue Ice and Electric Co. ditch, Kauai..... 105
Lihue, Kauai, Aahoaka ditch....... . 105
Hanamaulu ditch near.. ... 65-67
Huleia River near.... . 61-63,106
Kanahaditchnear.....cecoveeeenaoa.. 73-75
Lihue ditchmear. ......ocoveneneaenaa.n. 67-69
Wailua River, East Branch of North
Forkof,near......coeeeeueean..n w77
North Fork of Wailua River near.. 69-71,71-73
rainfallnear. ..........coceeeennn 312-313,317
South Fork of Wailua River near:....... 63-65
‘Waikoko Streamnear................... 106

- Lihue Plantation Co., cooperation of......... 9

Makaleha Stream near Kealia, Kauai........ 106
Makapipi Stream near Nahiku, Maui........ 308
Makawao ditch, Oahu, near Kailua........ 120-122

Makawao Spring, Oahu, near Kailua...... 130-131
Makawao Stream, Oahu, near Kailua...... 127-130

Makawao, Maui, rainfall near.............. 314,319
Makaweli, Kauai, Olokele ditch at Tunnel
No.12,mear. ...cooeeeunannncann. 49-51
at weirmear.............o.oiiiiiiiil 51-53
Makaweli River near Waimea, Kauai........ 47-49
Makee Sugar Co., cooperation of............. 9
Malackahana Stream, Oahu, East Branch of
negr Kahuku.................. 190-191
Malaekahana Stream, Oahu, Middle Branch
of, near Kahuku............... 192-193
Manawainui Stream near Kaupo, Maui...... 308
Manoa ditch, Oahu, above College of Hawali. 205
Manoa ditch, Oahu, East, discharge measure-
ments. ..o...oiiiiiiiiiiiaaa, 207
near Honolulu..........c.oeuuniies ... 119-120
Manoa Stream, Oahu, at College of Hawaii,
near Honolulu............. eee. 112-114
Manoa Stream, Oahu, East Branch of, near
Honolulu......o.coooviininann 117-119
Manoa Stream, Oahu, West Branch of, near
Honolultl.. e iveniriiincanannns 114-116
Man’s water, definition of.c.o.ooveenanaana.. 16
Maui, East, list of stations on......... camenan 26-27
Maui, list of stationson............... P, 25-27
miscellaneous measurements on.......... 308
rainfall stations on..........c.oooiieens 314-315
stream-flow records on............. .ee. 207-308

table showing precipitation on......... 319-320

Maui Board of Supervisors, cooperation of... 312
Maui, West, list of stationson............... 25-26
Maunawili ranch, cooperation of....... caneen 9
May, W. 8., cooperation of........... vamnane 312
Measurements, stream-flow, methods of ob-
taining........... ceeenenn weeeee. 10-15
Meyer, F., cooperation of........... cresenees 312

Million gallons, definition of . cceveereivena.. 16
Miner’s inch, definition of. . cceieeininaennans 15
Miscellaneous measurements on Kauai..... 105-106

Moalepo Stream near Kealia, Kaum.........
Mohihi, Kauali, rainfall on ridge. .......... 313,318
Mohihi-Koaie divide, Kauai, rainfall on. .. 313,318
Mohihi Stream near Waimea, Kaual....... 105,106

Molokai, miscellaneous measurements on.... 309
Mount Eke, Maui. .......... tevnemrenenees 314,320
Mount Olympus,near Honolulu, Oahu, rain-

. 313,319
Multiple-point method, use oi. ceveessccseees 12
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N ) ’ pipi Stream pear. ... ... 308 Punaluu, Oahu, Punaluu Stream near. ..... 207
a.hik. 11, Maui, Maks N North Branch of Kalena Stream near... 206
Nailiilihaele Stream near Huelo, Maui...... 286-288 So
. N uth Branch of Kalena Stream near.... 206
Nakiku, Maui, Hanawi Stream near........ 259-260 South B h of Waipuhio St
North Branch or Fork. See name of main W:lh i ;:tmc o putilo near. 206
0§ SLream near....oocvereenannna.n.
- Palerwm. Honolulu. Oahu. rainfall Punaluu Spring, nes,xfa ﬁaneohe, Oahu....... g
uuanu lt' near 5 4 313310 | Pumaluu Stream, Oahu, at elovation 250 feet,
N g a belRN.2waste- 4 near Punaluu. .e..o.cveen..... 181-183
uuanu Stream OWH ese;;xl)lr O:I.m 109-110 at elevation 539 feet, near Punaluu. ... 180-181
way, near Lionotn, Vait. .. -- Punaluu Stream, Oghu, near Punaluu, dis-
Nuuanu Valley, Oahu, Afong’s ditch......... 207  charge measurements 207
. 0. Punaluu Valley, upper, rainfallin._....__. 314,319
Puniuohua Stream, Molokai, discharge meas-
Oahu, list of stations on. - ....ccoeiaciaain. 23-25 UFEMONES e ceeceemeneananannnns 300
miscellaneous measurements on 205-207 | Punohu Paddock, near Waimesa, Hawaii, rain-
rainfall stations on. .......... 313-314 fallat......c..oooeniiieoe 315,321
stream-flow records on... .. 106-205 | Puohakamoa, Maui, rainfall at. .... . 314,319
table showing precipitation o - 319 | Puohakamoa Stream near Huelo, Maui. ... 276-278
Gheo Stream near Kipahulu, Maui. -- 308 | Puuanuanu Paddock, near Waimea, Hawaii,
Olinda, Maui, rainfall near. 314,319 rainfall at. . ovooereeeeennns 315,321
Olokele, Kauai, rainfall at ---- 313,317 | Puuhala near Kukaiau, Hawaii, rainfall at. 315,322

Olokele ditch, Kauai, at Tunnel No. 12, near
Makaweli. .

at weir near Makaweli.......
Olowalu, Maui, Olowalu ditch near.
Olowalu Stream near.

Ukumehame Stream near. ...
Olowalu Stream near Olowalu, Maui.
Olowalu Sugar Co., cooperation of. .
Oopuola Stream near Huelo, Maui....

Orphanage ditch near Honolulu, Oahu....... 207
P.
Pacific Height intake, Oahu, Pauoa Stream
DEIOW . ceneieniaei vttt 205
Pacific Sugar Mill, cooperation of............. 312
Pali trail, Kauai, rainfall on
Palolo ditch near Waikapu, Maui.......... 254-256
Paukahana, Kauai, rainfallat.............. 313,318
Pauca Stream, Oahu, Honolulu. . 205
above Kikahi Springs.................... 205
below Kikahi Springs. ... ...ccceenana.. 205
below Pacific Height intake.. .. 205
Pearl City, Oahu, Waiau Spring near......... 206
Pelekunu Stream, East Branch of, Molokai,
discharge measurements.......... 309

Pelekunu Stream, West Branch of, Molokai,
discharge measurements..........
Piho Stream near Kaneohe, Oahu....

Piihonua near Hilo, Hawaii, rainfall at. . ... 316,322
Pioneer Mill Co., cooperation of...............
Pio Stream near Punaluu, Oahu. ..
Pohakea Stream near Kailua, Oahu.......... 137
Pohakuloa, near Waimea, Hawaii, rainfall
Benen i eaen 315,321
Point methods, uses of. cenee. 12-14
Precipitation, records of . ........... 311-322
Puaaluu Stream near Kipahulu, Maui. . . 308
Punaluu, Oahu, Kalena Stream near... .o207
Pio Stream near..... P ceeesenanen 205
Punaluu Stream at elevation 250 feet,
DAL, cccecincennenancascanennns 181-183
Punaluu Stream at elevation 539 feet,
NeAT. .o ecencnancacenanacananen 180-181

Puuhinei Paddock, near Waimea, Hawaii,
rainfallat. .................... 315,321

Puu Kea near Kukaiau, Hawaii, rainfallat. 315,322

Puukihe near Kukaiau, Hawaii, rainfall at. 315,322

Puu Kukui, Maui, near Kaanapali......... 314,320

near Lahaina, rainfall at.... . 314,320

Puu Lua, Kaual, rainfall at. . . 313,318
R.

Rainfall, records of .« .o oeeviieniirnanaanenn 311-322
stations in Hawaii, list of.............. 315-216
table showing precipitation and evapora-

........................... 317-322

. 311-312

....................... . 21
................................... 17-18

Reservoir ditch near Heeia, Oahu. . 166-167
Rice, Charles, cooperation of.c.....ceuue.... . 9
~.ice, R.C,workof....o.ooiiemnniiiannnns . 22

Robinson Station, near Waipahu, Oahu, evap-
orationat.......ceovuieienann 310-311
Run-off, definition of........ccieamieiiaans . 15
method of obtaining. ........c.oo.oLll 11-15

8.

Sanborn, W. F., Princeville Ranch, coopera-
EAT0) 1 1) SO 312
Schofield Barracks, Oahu, Pump No. 3at... 207

Schofield supply ditch near Wahiawa, Oahu. 205
Scope of Work . . ...iiioiiiiiii il 9-10
Second-foot, definitiom of......ccoaiaaiiaiol 15
Second-feet per square mile, definition of. 15
Single-point méthod, use of ......co.oooaoiol 13
Siphons pear Waiahole, Oahu, discharge
measurements of......... ceeeens 207

Soundings, methods of obtaining......ceeeee. 11
South Branch or Fork, Se¢ name of main

Stream.,
Spreckels ditch, Maui, discharge measure-
ments........... eee eess. 308
Stream measurement, accuracy of..cave..... 21-22
field methods of...........
methods of computing.

Summit Camyp, Hanalei, Kauai, ralniall at. 312,317
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. ‘Walakoali Stream near Waimea, Kauai..... 105, 106
Terme, detmition f...--ovrrrrrorss 10g0 | Yolelae, Katah rainfllat ... 315,518
Tunnel R near Waiahole tunnel, Oahu...... 206 Wa{alae River near Walmea, Kaual. - 32-34
Waialeale, Kauai, rainfallat .. ...... ... 312,317
. Waianae, Oahu, rainfall at............... 314,319
qumehame Stream near Olf::wal.u, Maui. 249-251 vvg:;:ﬁz ?;iﬁ’g:ﬁg%;ﬂ%{;gﬁ u _____ ;(0)55
Umikoa near Kukaiau, Hawaii, rainfall at.. 316,322 Waianu Stream . . 205
United States Army, 0<_>operation of....o... 9,312 | waiau Spring near Pearl City, Oghu. . ....... 206
United States Army ditch at reservoir, near Waiawa-Waiahole ridge, mear Waiahole,
Wahiawa, Oght............... 203-204 Oahm, rainfallon.. ... 314,319
United States Army reservoir on South Waiehu, Maui, rainfall at . . ................ 314,319
Kaukonahau Stream, Oahu, rain- Waichu Stream, North, near Wailuku,
fallat...ooooneeinanaaiaao, 314,319 [ 212-214
Uwan Stream, Waianu Valley, Oahu........ 205 | Waiehu Stream, South, near Wailuku,
v Mami...coocennnn .. eeeeamnane 210-212
' ‘Waihee ditch near Kahuluu, Oahu.......... 206
Valentine, Alex., cooperationof............. 312 | Waihee Guich, near Waihee, Maui, rainfall
Velocity-area measurements, methods of - L TR eee.. 314,320
making............oooiil, 11-15 | Waihee, Maui, rainfall near................ 314,320
‘Waihee Stream near.......... veaeseens 215-217
w. Waihee Stream, Maui, near Waihee. ...... 215-217
Wading station, definition of............... 14 | Waihee Stream, Oahu, near Kahuluu...... 206
‘Wahiawa, Oahu, Army reservoir ditch near. 207 near Wajahole...............c.conee 205, 206
left branch of North Fork of Kaukonahua Waihee Stream, Oahu, East Branch of, near
Streamnear. .................. 196-198 ‘Waiahole tunnel............... 205
rainfall Near. .......oveeenuenneannnnns. 314,319 | Waihee Stream, Oahu, North Branch of
right branch of North Fork of Kauko- South Fork of, near Kahuluu... 206
nahus Stream near. ........... 194-196 | Waihee Stream, Oahu, South Branch of South
Schofield supply ditch near.............. 205 Fork of, near Kahuluu.......... 206
South Fork of Kaukonahua Stream above Waihoi Stream, Oahu, discharge measure-
United States Army reservoir, ‘MENtS. eeeenniiinaeanas eeee 207
1T S 199-201 206
below United States Army reservoir, Waikakalau ditch near Wahiawa, Oahu..... 205
B ST 201-203 | Waikamoi Gulch, Maui, rainfallin......... 314,319
United States Army ditch at reservoir, Waikane, Oahu, rainfallat................ 314,319
i S 203-204 ‘Waiahole Stream near 205
Waighole tunnel near.......o.ooveeennn.. 207 | Waikapu, Maui, Palolo ditch near.....eoen 254—256

Wahiawa Water Co.,, cooperation of.
‘Waiahi, Kauai, rainfall at. ...
Waiahole, Oahu, siphons near. .

tunnelmear........cooeeiimiininnanoan.. 205
‘Waiahole Stream below power house,

T 172-173

Waiahole Stream near................. 173-175

‘Waiaholetunnelnear......... PR 206, 207

Waihee Stream near......... .. 205,206

‘Waiahole canal near Waipahu, Oahu......... 207

‘Walahole Stream, Oahu, discharge measure-

b1 117 172-175

near Waiahole........ . 173-175
below power house. ... 172-173
near Waikane, Oahu.................... 205

Waiahole tunnel, Oahu, development tunnel

discharge measurements
East Branch of Waihee Stream near. .....

Tunnel R near.
Waiahole Water Co., oooperatlon o
Walakea, Hawan, talnfallnear.. ..

rainfallnear.................. . ... 315,320
South Side Waikapu ditch.
Waikapu Stream near.....c..eceeevuen.
Waikapu ditch, South Side, near Waikapu,
Mati...ooovemmmiinnnnennnnnnas 256-259
Waikapu Gulch near Waikapu, Maui, rain-
fallin.......... heeeereanaeanaan 315,320
Waikapu Stream near Waakapu, Maui.
Waikoko Stream near Lihue, Kauai.......
Wailau Stream, East Branch of, Molokali, dis-
charge measurements............ 309
Wailau Stream, West Branch of, Molokai,
discharge measurements......... 309
‘Wailele Stream, Oahu, near Laie.......... 186-187

Wailuaiki Stream, FEast, Maui, near
Keanae...ccococeencacacans 263-265, 308
Wailuaiki Stream, West, Maui, near Keanae 265-267
Wailuanui Stream, East, Maui, near Keanae
267~269
‘Wailuanui Stream, West, Maui, near Keanae
269-271
Wailua River, East Branch of North Fork of,
Kauai, near Lihue............... 75-17
Wailua River, North Fork of, Kauai, at ele-
vation 650 feet, near Lihue

near Lihue. . ...l
Wailua River, South Fork of, Kauai, near

Lihte. . eecciuieanennannns ceeese. 63-65
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‘Wailuku, Maui, Jao Stream near.......... 207-209 | Wainiha Power Co. canal near Hanalei,
North Waiehu Stream near............ 212-214 Kauai, rainfallat.............. 312,317
' rainfallnear. .................. 314,315,319,320 | Wainiha River, Kauai, near Hanalei. .. .... 99-101
South Waiehu Stream near........... 210-212 near Wainiha.........co.ooaallll 101-105
‘Wailuku Sugar Co., cooperation of.......... 9,312 | Waioli Stream near Hanalei, Kanai......... 98-99
‘Waimakoi Stream near Huelo, Maui...... 281-283 | Waipahu, Oshu, evaporation at Hoaeae, near
‘Waima, Hawaii, rainfallat . ............... 815,321 | e ieieiieeeieiiecaeaeia, 310-311
‘Waimea, Hawaii, rainfallnear............. 315,321 Kipapa ditchnear....................... 205
‘Waimea, Kauai, Halekua Stream near....... 105 ‘Waiahole canalnear.........c........... 207
Kamenehune ditchnear................. 4346 | Waipio, Oahu, Ditch B ate.ce..ooo oioaot 206
Kauaikinana Streamnear............... 106 Ditch Cand branch at.........._....... . 206
Kawaikoi Stream near................... 30-32 | Waipio ditch near Heeia, Oabhu............ 170-171
Kekaha ditch at Camp No. 1, near....... 34-39 | Waipuhio Stream, South Branch of, near
at Tunnel No. 12,near.............. 3943 Punaluu, Oahu.................. 206
Makaweli Rivernear.............. PR 47-49 | Water-stage recorder, description of......... 15
Mohihi Streamnear. _................. 105,108 | Weir measurements, advantages of.......... 10
rainfallnear. ..................io.. 313,317,318 | West Branch or Fork. See name of main
‘Waiakoali Stream near................ 105,106 stream.
‘Waialae Rivernear...................... 32-34 { White, G. R.,, work of .c.covenenmnaiaanoao. 22
‘Waimea ditchmnear...................... 106 | Willard, C. R., cooperationof............... 312
‘Waimea Rivernear..................... 28-30 | Wing Wo Tai ditch near Heeia, Oahu..... 158-159
‘Waimea ditch, Kauai, near Waimea......... 106 | Wong Leong’s ditch near Kailua, Oahu.... 125-127
‘Waimea River, Kauai, near Waimea........ 28-30 Y
‘Waimea Sugar Co., cooperationof. .......... 9 ’
‘Wainiha, Kauai, Lumahai Rivernear....... 105 | Y. M. C. A. artesian well, Honolulu, Oahu.. 207
‘Wainiha River near. .... reereneienas 101-105 | Young Mau ditch near Kaneohe, Oghu.... 143-145



















