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SURFACE WATER SUPPLY OF HAWAII,
- JULY 1, 1915, TO JUNE 30, 1916.

AUTHORITY FOR INVESTIGATIONS.

This volume contains results of measurements of the flow of cer-
tain streams and ditches and rainfall records of the Territory of
Hawaii made during the year ending June 30, 1916. The investiga-
tions leading to the report were made by the United States Geological
Survey in cooperation with the Territory of Hawaii, under the general
sanction of the organic law of the Survey (Stat. L., vol. 20, p. 394),
which contains the following paragraph:

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

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

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

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 agricul‘ure and
forestry, and (act 57) appropriating the revenues from water licenses
for the use of the board of commissioners of agriculture anc 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 th~ 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 exercige the functions of the Territory in the conduct of
the present hydrographic survey of the Territory.

Section 2 provides that this act shall take effect 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-_

R
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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, equslly between the
division of forestry and the division of hydrography to the following general purposes,
and not otherwise:

1. For the protection of forest reservations, established or set apert 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 purpase for which it
is drawn.

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

COOPERATION.
COOPERATION WITH THE TERRITORY OF HAWAIL

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

The principal features of this agreement are:

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

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

3. Accounts for payment of salaries, travel, and subristence, 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. ) : !

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

Until June 30, 1913, the Territory of Hawaii was rapresented in
the cooperation by the Board of Conservation; after this date it was
represented by the Board of Commissioners of Ag-iculture and
Forestry.

1 The United States Geological Survey also cooperated with the Territory of Hawa'i in mapping several
islands. The whole of theislands of Kauaiand Oahu, and a part of theisland of Hawai have been mapped.
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OTHER COOPERATION.

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

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

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

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

4. Records furnished by a cooperatmg pa.rty, collected by his
methods and under his supervision. '

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

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
appropriations would allow. It is essential that records of stream
flow should be kept during a period of years long enough to determine
within reasonable limits the range of flow from the maximum to the
minimum. The length of such a period manifestly varie~ for dif-
ferent streams. Experience has shown that the recerds 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 meney. In all engineering work there is a poirt beyond
which refinement is needless and wasteful, and this statement applies
with especial force to stream-measurement work in Hawai*. It has
been found, however, that it is possible to obtain data which are
sufficiently accurate, although many of those presented in this report
are for periods too short to admit of definite conclusions.
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Special intensive investigations of the discharge of meny streams
which are of major importance for domestic water supply, power, and
irrigation have been made.

Investlgatlons 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
obtained. The data necessary for obtaining such information are
daily gage-heights, which give the fluctuations of rise and fall of the
stream, and measurements of discharge at various stages, from which
a rating curve and table can be prepared, giving the discharge for
any stage. Such a rating is possible from the fact that so long as the
conditions at the controlling point in the stream remain the same
there will be approximately the same discharge 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, krown 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 dis-
charge.

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 rargly conform to the requirements
imposed by the experimenter who derived the coeffici~ats. If the
crest of the weir is sharp and clean and sufficiently hivh above the
bottom of the leading channel and the end contractions are complete
and the 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.
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On the other hand, if these essential conditions are not complied with,
especially if the velo¢ity 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 there
is leakage around and under it, as is so frequently the case in practice.

Observations made on various types of weirs in Hawaii st 'w 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 as to 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 cros--section
area. The area of the cross section at right angles to the direction
of flow is determined by soundings which are taken at such distances
apart as will develop the contour of the stream bed. The devths are
recorded and also their distances from some arbitrarily chosen initial
point on one side of the stream.

The method of making the soundings depends on the size and stage
of the stream. On ditches and small streams, where the denths and
velocities are not large, a graduated rod may be used to ad~antage;
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—64, 10, or 15 pounds—according to the swiftness of
the current, and are torpedo shaped, so as to offer as little rosistance
as possible to the moving water.

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

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

1 Further information regarding the float method is given in Water-Supply Paper 95 and in textbooks
on stream flow.
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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 conral hardened-
steel point when immersed in moving water. The revolutions are
indicated electrically or acoustically. The rating, or reletion between
the velocity of moving water and the revolutions of the wheel, is
determined for each meter by drawing it through stil’ water for a
given distance at different speeds and noting the numkar 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 ¢rrent 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 chang-s in velocity
from the surface to the bottom of the stream. The rean velocity
in the vertical is then obtained by dividing the area bounded by this
velocity curve and its axis by the depth. This methoc 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. O~ the assump-
tion that the vertical veloocity curve is a common parabnla with hori-
zontal axis, the mean of velocities at 0.22 and 0.79 denth will give
(closely) the mean velocity in the vertical. Actual observations
under a wide range of conditions show that this raultiple-point
method gives the mean velocity very closely for open-water condi-
tions and that in a completed measurement it seldom vries as much
as 1 per cent from the value given by the vertical velocity-curve
method. It is very extensively used in the regular practice of the
United States Geological Survey.
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The single-point method consists in holding the meter either at
the depth of the thread of mean velocity or at an arbitrary depth
for which the coefficient for reducing to mean velocity bas been
determined or must be assumed.

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

In the other principal single-point method the meter is hold near
the surface, usually 1 foot below, or low enough to be out of the effect
of the wind or other disturbing influences. This is known as the sub-
surface method. The coeflicient for reducing the velocity taken at
the subsurface to the mean has been found to be in general from
about 0.85 to 0.95, depending on the stage, velocity, and channel
conditions. The higher the stage the larger the coefficient. This
method is especially adapted for flood measurements, or for measure-
ments when 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 velocify deter-
mination.

In practical work on rough streams, such as exist in Havaii, the
meter should be held at 0.6 depth for depths of 1 foot or le~s. 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 ti~ mean
velocity for that individual section. The area of the sestion is
computed by muliplying the width of the section by the mean depth.
The discharge of each section is then the product of the area multi-
plied by the mean velocity, and the total discharge of .the stream
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results from summing up the discharge of the individval sections.
In practice the work is tabulated in such a way as to render the com-
putation very simple.!

Current-meter measurements are not practicable wheve 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 amy 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 m«de only by
wading—that is, no means exist for getting above tl'~ water at
any stage except by wading. Such stations are usually on ditches
or wide, shallow streams, which do not fluctuate greatly in flow.
Frequently, however, measurements are made at low staves by wad-
ing, even though other means exist for making measurements at
higher stages.

A bridge station is one at which the meter is used frcm 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 cable stretched taut
above it. ‘

A suitable place for a gaging station having been sele-ted, a staff
gage is set in the edge of the stream, either vertical or inclined, but
graduated into tenths, half-tenths, or hundredths of feet vertically.
The gage is securely fastened to rocks or trees to prevent displace-
ment by floods and is so placed that the zero, or reference datum, is
well below extreme low water. The datum is also referr~d tq a per-
manent bench mark as an additional precaution. A water-stage
recorder is then installed or an observer is engaged to record the
heights of water morning .and evening, and the mean of the two
readings is used as the mean gage height for the day. C-ving to the
rapid rise and fall of most of the streams in Hawaii, two gage-height
readings a day will not as a rule give a true mean for tl » 24 hours.
For this reason, and also owing to the fact that many of the gaging

1 For a discussion of methods of computing the discharge of a stream see Engineering Nyws, June 25, 1908.
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stations are necessarily situated in the mountains at points remote
from all habitations and difficult of access, it has generally been
found necessary to use water-stage recorders. These instruments are
of various types, some requiring weekly visits and others operating
for a month without attention.

The essential features of water-stage recorders comprise a float
free to rise and fall with fluctuations of the water surface, a davice 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 & 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 rep+esent a
rate of flow, as “second-feet,” “gallons per minute,” “gallons per
day,” “miner’s inches,” and “run-off in second-feet per square mile,”
and (2) those which represent the actual quantity of water, as ““run-off
in depth in inches,” “million gallons,” and “acre-feet.” They may
be defined as follows: '

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

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

The “miner’s inch” is the unit for the rate of discharge of water
that passes through an orifice 1 inch square under a head which varies
locally. Itis 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.
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““Run-off in inches” is the depth to which the drainage ares 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 u-ed 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 ab-olute quan-
tity 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 gellons equals
about 3 acre-feet; and 1 second-foot equals approximatel™ two-thirds
million gallons per day.

““Man’s water” is an irrigator’s term also in common us» 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 individality of the

irrigator.
CONVENIENT EQUIVALENTS,

The following is a list of convenient equivalents foruse in hydrau]lc
computations:

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

Run-off (acre-feet
Discharge ¢ )
{
feet). 1 day. 28 days. 29 days. | 30days. 31 dayr.
*
1 1.983 55.54 57.52 59. 60 61.49
2 3.967 111 115.0 119.0 123.0
3 5.950 166.6 172.6 178.5 184.5
4 7.934 222.1 230.1 238.0 246.0
5 9.917 217.7 287.6 297.5 307.4
= 6 11.90 333.2 345.1 357.0 368.9
7 13.88 388.8 402.6 416.5 430.4
8 15.87 444.3 460.2 476.0 491.9
9 17.85 498.8 517.7 535.5 553.4

Nore.—For a part of a month multiply values for one day by the number of days. -
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1,000,000 United States gallons per day equals 1.556 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 31,636,000 cubie 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. A

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 cubie 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 equaiss 1 second-foot falling 8.80 feet.

1} horsepower equals about 1 kilowatt.

To calculate water power quickly: Bec.ft. xlf;’l Lin feet net horsepower on water

wheel realizing 80 per cent of theoretical power.

" OFFICE MET.!IODS OF COMPUTING AND STUD"ING
N " DISCHARGE AND RUN-OFF.

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

Rating curves are drawn and studied with special referonce to
the class of channels which they represent. The dlscha.rgﬂ meas-
urements for all classes of stations, when plotted with gage heights
in feet as ordinates and discharges in million gallons per day as

81605°—17—wsp 445——2
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abscissas, define rating curves whmh are generally more-or less
para,bohc in form.

For every rating table the following assumptions are made for
the period. of application of the table: (¢) That the di-charge is a
function of and increases gradually with the stage; (b) that the dis-
charge is the same whenever the stream is at a giver stage, and
hence such changes in conditions of flow as may have occurred
during the period of application are either compensating or negli-
glble, 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 chenge of slope
on rising and falling stages is either negligible or compen-ating.

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

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

Class 2 comprises mainly stations on rough, mountairous, stroams
with steep slopes. The beds of such streams are, as a mle, com-
paratively permanent-during low apd -medium stages, and when the
flow is sufficiently well defined: by -an adequsate 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 chsmge at flood
_stagé, the assumption is often made that the curves before and after
the flood converged to & common point at the highest gage height
recorded during the flood. Hence the only uncertain period occurs
during the period of actual ¢hange in conditions of flow.

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

(a) If 0.5 foot of planking were to be nailed on the bottom of a.
well-rated wooden flume of rectangular section, there woulc result,
other conditions of flow being equal, new curves of discharg=, 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 inereases all three values of discharge, area, and velocity
for any gage height. In practice, however, such ideal conditions
rarely exist.

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

(¢) If change along the crest of a weir or rocky control is vmiform,
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 suel. 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 sectior do not
occur. The changes are complicated and lack uniformity, & cut.at
one place being largely offset by a fill at another, and vie~ versa.
If these changes are very radical and involve large percentages of
the total area—as, for example, on small streams—there may result
a wide departure from the law of parallelism of rating curves.: In
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complicated changes of section the corresponding change~ in velocity
which tend to produce a new parallel discharge curve may interfere
with each other materially, causing eddies, boils, backwater, and
radical changes in slope. In such extreme conditions, I owever, the
measuring section would more properly fall under class 4 and would
require very frequent measurements of discharge. Spencial 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 measurerrents 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 that have soft, muddy, or
sandy beds. Good results can be obtained from such sactions only
by frequent discharge measurements, the frequency rarging 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 cf 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 judgremt 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 periods are
filled in, so far as feasible, by means of comparison with records for
adjacent streams. The attempt is made to complete yéers or periods
of discharge, thus eliminating fragmentary and disjointed records.
Full notes accompsanying such estimates follow the daily and monthly
discharge tables.

EXPLANATION OF TABLES.

For each regular current-meter gaging station are givsn in general
the following data: Description of station, list of discharge measure-
ments, table of daily discharge, table of monthly and year'y dlscharge
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 which may affect the constancy of the re'ation of
gage height to discharge, covering such points as shifting channels
and backwater; also information regarding diversions which decrease
the total flow at the measuring section. Statements are also made
regarding the utilization of the water, the maximum and rinimum
stage and discharge, and the accuracy of the data.

The discharge-measurement table gives the results of the discharge
measurements made during the year, including the date, name of
hydrographer, gage height, and discharge in second-feet and million
gallons per day.

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

In the table of menthly discharge the column headed “Maximum "
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is the
mean for the day, it does not indicate correctly the stage vhen the
water surface was at crest height and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise in the column of “Minimum” the quantity given is the mean
flow for the day when the mean gage height was lowe~t. 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 colunins under
these heads are computed from the mean discharge in million gallons
per day.

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

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends (1) on permenence of
the relation between discharge and stage and (2) on the accuracy
of observations of stage, measurements of discharge, and interpre-
tation of data.

The accuracy, as stated, in the station description is based on the
accuracy of the rating, the reliability of the gage-height rezord, the
range of the fluctuation in stage, and knowledge of local conditions.
Estimates rated as ‘“good,” “fair,” “poor,” or “approximate”’ are
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considered as accurate within probable errors of 5, 10, 15, -and 20
per cent, respectively.

It should be borne in mind that the observations in each succeed-
ing year may be expected to throw new light on data already col-
lected and published.

DIVISION OF WORK.

The data. were collected and prepared for publication under the
direction of G. K. Larrison, district engineer, Honolulu, Hawaii, by
C. T. Bailey, office engineer, W. V. Hardy, R. C. Rice, R. D. Klise,
H. A. R. Austin, D. E. Horner, E. E. Goo, R. M. S. G»o, and John
Kaheaku.

GAGING STATIONS MAINTAINED IN HAWAIIL

The following list comprises the gaging stations mraintained 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 folloviing the date
indicates that the station was being maintained June 30, 1916.

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.
Waishulu Stream near Waimea, 1916
Waialae River near Waimea, 1910-1916.
Kekaha ditch at Camp No. 1, near Waimea, 1910-1915.
Kekaha ditch at flume No. 3, near Waimea, 1910-1912.
Kekaha ditch at flume No. 4, near Waimea, 1916~
Kekahg ditch at siphon, near Waimea, 1910-1912.
Kekaha ditch at tunnel No. 12, near Waimea, 1910-1914.
Waimea ditch near Waimea, 1911-1913, 1916
Kamenehune ditch near Waimea, 1911-
Makaweli River near Waimea, 1911-
Halekua Stream near Waimea, 1912-13. N
Olokele River near Waimea, 1915-
Olokele ditch attunnel 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, 1911-1915.
East Branch Hanapepe River below Hanapepe Falls, near Eleele. 191112,
-Hanapepe ditch at Hanapepe Fallg, near Eleele, 1911-1915.
Hanapepe ditch at Koula, near Eleele, 1910-
Hanapepe ditch at weir near Hanapepe, 1910-
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Huleia River near Lihue, 1912-1915. s -
Hanamaulu River at Kapaia, near Lﬂme, 1911»1914 i .o
Wailua River: A ’
South Fork of Wailua R;wer at giphon, near Lihmr, 1910»11
South Fork of Wailug Rivér near Lihue, 1911-: - -
Hanamaulu ditch near Lihue, 1810~
Lihue ditch near Lihue, 1910~
North Fork of Wailua River near Lihue, 1910—1914
North Fork of Wailua River at 650-foot elevatmn, near Lihue, 1914~
Kanaha ditch near Lihue, 1910~
East Branch of North Fork of Wailua River near Lﬂme, ’1912—
Thau Iole.Stream at 750-foot elevation, near Lihue, 1913.
Keahua Stream at 750-foot elevation, near Lihue, 1912i»
Kawi Stream at 750-foot elevation, nedr Lihue, 1912, .
Konohiki Stream at Makakualele weir (mauka) near Kapaa, 19¥1-1913.
Kaehulua Stream at Kuhinoa (mule stable) weir, near Kapaa, 1011-1913.
South Fork of Kachulua Stream at Wainamuamu weir, near Kapaa, 191112,
North Fork of Kachulua Stream at Wamamuamn 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 Kapas, 1909-1911. -
Kapaa ditch at Kapahi, near Kapaa, 1909-1911."
Pipe ditch at Kapahi, near Ka.pa.a, 1909-1911.
Kealia Stream:
Kaneha ditch near Xealia, 1909-1913. -
Anahola River at 1,140-foot elevation, hear Kealia, 1912,
Anahola River near Kealia, 1910. 1912~
Anahola River at Kiokala dam, near Kealia, 1910-1912.
Anahola ditch above Kanecha reservoir, near Kealia, 1914~
Anahola ditch at Kiokala; near Kealia, 1909--1914.,
Anahola ditch at Makai weir, near Kealia, 1909-1911.
Kalihiwai River near Hanalei, 1914
Kalihiwai River near Kilauea, 1912-1914.
Hanalei River at 625 feet elevation, near Hanalel, 1914~
Hanalei River near Hanalei, 1911~
China ditch near Hanalei, 1911~ . . *
Kuna ditch near Hanalei, 1912-13.
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-
Wainiha canal at tunnel No. 18, near Wainiha, 1911.
Wainiha canal at tailrace, near Wainiha, 1911, ™ ]
OAHU TLAND, . . . .-
Kalihi Stream near Honolulu, 1913—
Nuuanu Stream at Laukaha weir in upper Nuuanu Va.llefy, ‘near Honclulu, 1903
1910-1913.
Nuuanu Stream below Reservoir No. 2 wasteway, near Honoluln, 1913~
Nuuanu Stream at Kuakini Street, near Honolulu, 1911-12,
Lulumaha ditch at upper Nuuanu Reservoir, near Honolulu, 1911-1913.
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Pauoa Stream at upper Pauoca 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, 1912-1916.
‘Wong Leong’s ditch near Kailua, 1912-1916.
Makawao Stream near Kailua, 1912-1916.
Makawao Spring near Kailua, 1914
Kaimi Stream near Kailua, 1912-1916.
Main Spring near Kailua, 1914~
Kamakalepo Stream near Kailua, 1912-1916.
Pohakea Stream near Kailua, 1912-1914.
Kahanaiki Stream in Kailua Valley, near Kailua, 1912.
Kahanaiki Stream near Kailua, 1914-1916.
South Branch of Kahanaiki Stream near Kailua, 1913-14.
North Branch of Kahanaiki Stream near Kailua, 1913-14.
Kahanaiki ditch in Kailua Valley, near Kailua, 1912-13.
Kaneche Stream near Kaneche, 1914-1916.
Young Mau ditch near Kaneche, 1914-1916.
Ahlo ditch near Kaneche, 1914-1916.
Hooleinaiwa Stream near Kaneohe, 1914-1916.
Piho Stream near Kaneche, 1914-1916.
- Kuou Stream near Kaneohe, 1914-1916.
Kuou ditch near Kaneohe, 1914-1916.
Luluku Stream near Kaneohe, 1914-19186,
North Luluku ditch near Kaneohe, 1914-19186.
Kawa Stream near Kaneohe, 1914-1916.

Heeia Stream:
Wing Wo Tai ditch near Heeia, 1914-1916.

Hop Tuck ditch near Heeija, 1914-1916.
Lee ditch near Heeia, 1914-1916.
Haiku stream near Heeia, 1914
Reservoir ditch near Heeia, 1914-1916,
‘Waipio ditch near Heeia, 1914-1916.
Iolekaa Stream near Heeia, 1914-1916.
Waiahole Stream below power house, near Waiahole, 1915.
Waishole Stream near Waiahole, 1911-
Waiahole Stream at Waiahole, near Waikane, 1911-12.
‘Wajhi Stream near Waikane, 1911.
Halona Stream near Waikavre, 1911.
Waianu Stream near Waikane, 1911.
‘Waikane Stream near Waikane, 1911-1912.
Kahana Stream near Kahans, 1914—
East Branch of Kahana Stream near Kahana, 1914
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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 Kahawainyi 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 Kaukonhusa Stream near Wahiawa, 1911.
Right Branch of North Fork of Kaukonahusa Stream near Wahiaw-~, 1913~
Left Branch of North Fork of Kaukonahua Stream near Wahiawa, 1913-
South Fork of Kaukonahua Stream above United Statea Army Reservoir, near
Wahiawa, 1911, 1913~
United States Army ditch at reservoir, near Wahiawa, 1914-15.
South Fork of Kaukonahua Stream-below United States Army Reservoir near
Wahiawa, 1914
Wahiawa Reservoir ditch near Wahiawa, 1910-11.

MAUI ISLAND.
West Maui.

Iao Stream near Wailuku, 1910-1915.
Maniania ditch near Waﬂuku 1909-1913.
Waiehu Stream:
South Waiehu Stream near Wailuku, 1910-
South Waiehu ditch near Wailuku, 1912-1915.
North Waiehu Stream near Wailuku, 1912- . :
North Waichu 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 Waijluku, 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, 1907-1918.
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.
Lahsinaluna 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, 1913-1916.
Olowalu ditch near Olowalu, 1911~
Ukumehame Stream near Olowalu, 1911-12; 1913-
Waikapu Stream near Waikapu, 1910~
Palolo (Everett) ditch near Waikapu, 1910-
South Side Waikapu ditch near Waikapu, 1910~

East Maul.
Koolau ditch region:
Hanawi Stream near Nahiku, 1914-15.
West Kopiliula Stream near Keanae, 1914
East Wailuaiki 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, 190'8-19]1
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, 1910-1915.
Spreckels ditch at station No. 1, near Huelo, 1910-1913.
Spreckels ditch at statiori No. 2, near Huelo, 1911-1913.
Spreckels ditch at station No. 8, 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; 1913~
Oanui Stream near Huelo, 1910-11; 1913-1916.
Hoolawaliilii Stream near Huelo, 1911-
Hoolawanui Stream near Huelo, 1911-
Honopou Stream near Huelo, 1910-
Halehaku Stream at dam, near Huelo, 1910-11.
Halehaku Stream weir near Huelo, 1910-1912.
Opana Stream near Huelo, 1910-1912.
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Hamakua ditch region—Continued.
Opana ditch near Huelo, 1910-1912,
New Hamakusa ditch at Nailiilibaele weir, near Huelo, 1910-1912,
New Hamakusa ditch at Halehaku weir, near Huels, 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 Hamakus 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- -

HAWAIL 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 Pithonua, 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.
Lower Hamakua ditch at main weir, near Kukiuhaele, 1910-
Upper 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 elevatlon, nesr Walplo,
' 1901-2.
Branch No. 2 of Kawainui Stream at 1,405 feet elevation, nesr Walpxo
1901-2.
_Branch No. 1 of Kawainui Stream at 1,380 feet elevation, nesr 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 Honok+ne, 1901.
West Branch of Honokane Stream at 1,370 feet elevation,near Honol “ne,1901.
West Branch of Honokane Stream at 775 feet elevation, near Honokne, 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

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

RECORDS AVAILABLE.—July 9, 1910, to June 30, 1916.

Gaae.—Vertical and inclined staff installed October 5, 1911. July 9, 1910, to October
4, 1911, staff gage about 1 mile downstream.

DiscEARGE MEASUREMENTS.—May be wading or from footbridge.

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

ExTrEMES oF DIscHARGE.—Maximum stage recorded during period of record, 18.8
feet at 4.30 p. m. January 25, 1916 (discharge, computed from extension of rating
curve, approximately 10,700 million gallons per day, or 16,600 second-feet);
channel practically dry at times, as all water diverted above.

Drversions.—Large number of diversions above station.

REecuLATION.—BYy diversions.

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

Accuracy.—Gage read twice daily. Determinations July 1, 1915, to January 9, 1916,
fair for all stages below 1,600 million gallons per day; those fo~ Jammary 10 to
June 30, 1916, fair for stages below 2,000 million gallons per day.

Discharge measurements of Waimea Rwer near Waimea, Kauai, during the year ending
June 80, 1916.

Date. Made by— height .
v (feet). | Second- | Million
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Daily discharge, in millioh gallons, of Waimea River near Watmes, Kawat, for the year
. ending June 30, 1916.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
3. 3.0 6.5 46 39 168} 348 23 12 320 12
3. 2.2 2.2 -8B 39 1 “87 8. 2% 31
3. 1.5 }5 2 168, 105 8. 174
4, 1.5 5 21 26 158  194]1,740 6.5 3™ 31
4. 1.5 | 1.5 8.0 21 5.0{1,0M
4. 4.0 | 1.5 s.gl 122 5.0 2™ 105
9.5 15 1.5 8. 64 5.0 228 35
15 74 |, 18 65 281 2 50 79| 12
8. 30 2. 6.5 13 3, 5.00 79 105
5. 5. 3. 5.0 9.5 2 5.0 79
5. 3. L5 4.0 5. 5.0] 14 5.0
3. 3. 80 2.2 4, 5. 57 5.0
3. 5.0} | 16 1.5 3.0 5. 39 8.0
1. 26 50 13 3. 43 27 5.0
1.5; 46 3.0 4.0; 228 52 20 27
2. 2 3. 1.5 69 240 5.3’ 17 6.5
15 3. 19 - 1.5 64 114 1, 5. 12 52
3. 3.00 | 26 | 107 64 86 | 1, 2| 31| 2
1.5 3. 17 148 64 80 1, 23 43 6.5
33 3. 6.5 69 114 74 14 39 5.0

1

6.5 3.0/ | 5.0 69 36 5.0 39 | 164
40 16 | 6.5 17 1,240, 98 5.0 31 62
3. 11 v 19 21 905 50 B. 67 5.0
1.5 5. ‘ 21 80 228 36 330) 5. 10
1.5 3. 93 64 114 190 7,040 5. 47 6.5
1. 5] 3.0 |215 216 74 179 4, 5, 39 8.0
9. 3. 148 158 5912, 610 1,120 43 17
3.0 3.0 | 42 59 46{1,310 128 17 12
6. 5| 1.5 ' 69 59 340] “ 600 3 47 8. 31
3. 1.5 ' 74 122 86| 3556 3 470 5. 67
2.2 42 |.l..... 8 |....... 252 8.0....... 5.00c.c.n..

|
Nore,~Discharge determined from rating curves applicable as follows: July 1, 1915, to Jan. 9, 1916, well
tglaegned bel?iv; 1,600 miHion gallonts per day. Jan. 10 to Jan. 30, 1916, fairly well defined below 2,000 million
oms per day. |

Monthly discharge of Waim%a River near Waimea, Kauas, for year ending June 30, 1916.

: Discharge. Rurr-off.
M . . -
onth. . Million gallons per day. Seeond- Miliion Acre-
. Ny feot gallons, feet.
' Maximum. | Minimum. | Mean. | (meap). . -
33 L5 5.46 8.45 160 519
74 15 11.2 17.3 347 1,070
215 1.5 29.8 46.1 892 2,740
215 L5 47.0 72.7 1,460 4,470
1,360 36 310 480 9,280 3
2,610 3.0| 22 347 6,930 21,300
7,040 158 1,060 1,640 32, 800 101, 000
365 2 135 3,920 , 000
1,740 8.0 207 320 8,400 19, 700
1,120 5.0 106 2,040 6,260
1,060 5.0 119 18 3,680 11,300
164 5.0 32.6 50.4 972 3,000
7,040 15| 188 201 68,900 | 212,000

EAWAIROI STREAM NEAR WAIMEA, KAUAL
Locarron.—Eight miles northeast of Knudsen’s mountain house and about 27 miles
north of Waimes by horse trail. '
REecorDS AVAILABLE.——A}Eril 13, 1909, to June 30, 1916.

Gage.—Barrett & La ce water-stage recorder.

DiscHARGE MEASUREMENTS,—Made by wading or from footbridge.

CHANNEL AND CONTROL.—+One channel at all stages; straight for 100 feet above and -
below station; banks high and wooded. Control composed of rock ledge and large
boulders; shifting.



30 SURFACE WATER SUPPLY OF HAWAII, 1915-1€.

EXTREMES OF DISCHARGE.—1909-1916: Maximum stage recorded, 8.15 fest at 4 2. m.
January 8, 1916 (discharge, computed from extension of rating curve, approxi-
mately 750 million gallons per day, or 1,160 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).

Minimum stage recorded during year, 1.7 feet August 29 and 30, 1915 (dis-
charge, 2.8 million gallons per day, or 4.3 second-feet.

Diversions.—None above station.

RecuraTioN.—None.

UriLization.—Irrigation of sugar cane, rice, and taro; power development and
domestic supply.

Accuracy.—Records below 40 n:u.lhon gallons per day fair except tlose for January
9 to March 14, which are poor on account of insufficient measurertents.

Discharge measurements of Kawaikoi Stream near Waimea, Kauoi, during the year
ending June 80, 1916.

Discharge.
Date. Made b hG? %ft
ate. e by— eig
> (feot). | Second- | Milion
feet.

| per day.
Oct. 9 1.86 8.4 5.4
10 2.10 17 it

Mar. s 2,48 29 19
Apr. 1.92 9.6 6.2
May 31 2.05 12 7.8

Daily discharge, in million gallons, of Kawaikoi Stream near Waimea. Kauai, for the
year ending June 30, 1916.

Date. Aug. | Sept Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr May.
5.0 17 21 20 4.8 7.0 ...
4.2 11 27 55 8.0 57
4,2 9.5 29 18 7.5 12 92
5.9 12 74 14 152 7.0 117
5.0 8.0 8| 36 W 5.9 264
3.6 7.0 54 18 137 5.9 122
3.5 7.0 159 29 36 5.9 77
3.5 8.0 286 20 20 5.9 45
7.0 8.0 252 %8 14 5.9 36
5.0 1 308 14 13 5.9 1]........
25 7.0 29 12 127 13 12 591 .......
23 7.0 36 11 60 10 10 5.9 [........
8.0 17 51 9.5 45 8.8 88 5.9........
8.0 21 9.5 7.5 &4 57 fo..e....
5.0 8.0 21 42 34 8.8 51 1 T R -
8.0 421 12 16 29 10 b8 9.5 .......
5.9 4.2 27 14 16 197 7.5 16 14 ...
5.0 7.0 92 17 23 122 6.5 L T P AR I,
4.2 5.9 45 51 48 17 6.5 12 ... bl
5.0 50| 42 29 51 6.5 b R PPN O,
11 25 23 19 32 5.5 11
7.01 17 12 24 5.5 9
5.0 70| 27 17 20 4.8 1
5.0 17 42 17 29 4.8 1
7.0 92 51 140 152 4.8 80
5.0 70 48 45 142 4.8 80
4.2) 48 45 174 34 13 ; 0
3.5 27 32 2% 6.5 .0
2.8 25 66 74 18 4.8 7.0
2.8] 45 45 34 51 ........ 7.0
1 ... 70 25 29 [Loueeen. 7.0

Nore.—~Discharge determined from rating curves applicable as follows: July 1, 1915, to Jan. 8. 1916, and
Mar. 15to June 30, 1916, fairly well defined below 40 million gallons per day. Jan! 9 to Mar. 14, 1916, poorly
. No ga.ge records on days for which discharge is ot given,
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Monthly discharge of Kawaikoi Stream near Waimea, Kauat, for the year ending June 89,
-, 1916.

Discharge. Bun-ok’f.

Month. Million gallans per day.

i
j

feet * gall
ans
Meximum, | Minimum. | Mean. | (T€81)
48 2.8 10.6 16.4 265 813
92 3.5 17.2 26.6 515 1,5%
92 7.0 27.0 41.8 . 838 2,570
9 14 390 603 87| 2,750
174 9.5 42.1 65.1 968 2,970
308 18 8.5| 134 2,680 8230
36 4.8 12.4 19.2 359 1,100
152 4.8 24.3 37.8 752 2,310
57 5.9 1.1 17.2 189 579
264 36 10.1 15.6 810 248

WAIAHULU STREAM NEAR WAIMEA, KEAUAL

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

REcorDps avamasre.—October 27, 1915, to June 30, 1916.

GacE.—Gurley printing water-stage recorder.

DiscEARGE MEASUREMENTS.—Made from cable or by wading.

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

ExTREMES OF DISCHARGE.—Maximum stage recorded, 5.56 feet at 10.30 a. . May 5,
1916 (discharge, computed from extension of rating curve, approximately 450
million gallons per day, or 696 second-feet); minimum stage-recorded, 2.05 feet
April, May, and June, 1916 (discharge, 17 million gallons per day, or 2G second-
feet).

DrversioNs.—None above station.

Recurarton.—None.

Urnuization .—Water is wasted.

Accuracy.—Records poor owing to lack of sufficient dlscharge messurement«. Gage
readings prior to February 25, 1916, unreliable.

Discharge measurements of Waiakulu Stream near Waimea, Kouai, during the year ending

June 30, 1916.
Discharge.
Date Made b; hG it
ate. e e1g]
v (ioct). | Seoond. | Mifion
fect. | ey,
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Daily discharge, in million gallons, of Waiahulu Stream near Waimea, Kauds; for the year
ing June 30, 1916.

Date. | Feb. | Mar. | Apr. | May. | June. Date. Feb. | Mar. | Apr. | May. | June.
24 136 24 61 19 22 19
22 74 24 48 22 22
b 14 124 44 24 24 22
130 48 36 22 44 22
22 333 36 36 22 44 52
22 178 40 33 19 40 84
22 124 22 33 22 44 33
19 70 30 33 22 40 22
19 56 30 30 17 33 17
19 52 19 30 17 a3 17
19 66 17 27 22 .30 24
19 36 17 27 184 24
19 33 17 27 48 24 44
61 27 24 24 30 19 24
142 30 24 n 24 98 17 4 56
24 |........ 7.

Norte.—Discharge determined from poorly defined rating curves.

Monihly discharge of Watahulu Stream near Waimea, Kauasi, for year ending June 30,

1916.
Discharge. Run-off.
Month. Million gallons per day.
Seond- Million | Acre-
ons. oot
Maximum. | Minimam. | Mean, | (mesn).

40 33| 0| su2 ] s
361 24| s8| i . 2,570 7,8%
184 17 31.9 49.4 956 2,940
333 17 62.6 96.9 1,940 5,960
84 17 30.0 46.4 899 2,760

WAIALAE RIVER NEAR WAIMEA, KAUAIL

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

RECORDS AVAILABLE.—August 1, 1910, to January 25, 1916, when station. was discon-
tinued.

Gace.—Barrett & Lawrence water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—One 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, 5.1 feet
at 4 a. m. January 17, 1916 (discharge, computed from extension of rating curve,
approximately 350 million gallons per day, or 540 second-feet); minimum stage
recorded, 0.75 foot March and April, 1915 (discharge, 1.4 million gallons per day,
or 2.2 second-feet).

Minimum stage recorded during year, 0.8 foot July and August (discharge, 1.6
million gallons per day or 2.5 second-feet).

Diversions.—None above station. '

REeguratioNn.—None.

UriLizaTioN.—Irrigation of sugar cane, rice and taro, and for domesti~ supply.

Acouracy.—Recordsbelow 40 million gallons per day good. Extensior ofrating curve
above 40 million gallons per day not based on discharge measurem-nts.
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Discharge measurements of W%ialae River mear Waimea, Kauat, during the year ending

June 30, 1916.
i Discharge.
D Made b; hG‘a%:?c
ate. le by— e1g
v (fect). | Socand. Miion
) eet. | per day.
Aug. 10 ] D. E. HOImeT . v it iee et ittt ee e tec e eaanaaas 1.03 6.3 4.1
Sept. 20 | W. V. Hardy .. oo ot 1.06 7.1 4.6
D TT-TE T I 0 TR O = 1) v 115 1.20 13 8.4
Feb, 9|..... L TR s 1.26 22 14

Daily discharge, in million gallons, of Waialae River near Waimea, Kauai, for the year
ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan.
3.0 1.6 70| 17 33 [eeeneeen 17
4.5 1.6 45| 10 67 |eemenenn 17
5.5 1.6 4.5 8.4 48 ..., 17
5.5 3.0 3.5 8.4 148 3.5 20
5.5 3.0 3.5 7.0 36 3.5 20
8.4 8.4 3.5 5.5 27
2.4 3.5 3.5 5.5 22
5.5 20 3.5 5.5 39
4.5 7.0 55| 4.5 67
3.5 4.5 5.5 4.5 67
3.5 4.5 17 4.5 60
3.5 8.4| 30 4.5 60
3.5 841 12 4.5 50
24| 15 7.0 4.5 42
24| 15 5.5 4.5 27
5.5 8.4 4.5 3.5 20| 37 20
4.5 7.01 27 3.5 171 15 107
3.0 7.0| 33 20 15 17 56
8.4 5.5 feennn.. 30 feeeen-n- 12 75
5.5 4.5J 45 50 |oeemeo.. 12 33
3.5 15 4.5
3.0 12 4.5
2.4 841 20
2.0 5.5 12
1.6 4.5 30
3.5 4.5 42
4.5 4.5| 39
5.5 3.5| 20
3.5 3.5 4
2.0 55| 33
20| 22 |........

Norg,—Discharge determined from rating curve well defined below 40 million gallons per day. No gage

records for days on which discharge is not given.

Monihly discharge of Waialae River near Waimea, Kauai, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
Second-
| e | e

Maximum. | Minimum. } Mean. (mean).

8.4 1.6 4.19 6.48 137 399

22 1.6 7.32 1.3 227 696

50 3.5 14.3 22.1 443 1,360

148 . 15 52.5 81.2 945 2,900

143 3.5 28.6 44.3 807 2,460

81605°—17—wgp 445——3
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KEEAHA DITCH AT FLUME NO. 4, NEAR WAIMEA, KAUAI

Locamon.—About 1 mile below intake, 7 miles, by Era.il, north of Waimea.

REecorps AvaiaBLE.—February 25 to June 30, 1916.

Gage.—Vertical staff at lower end of lume No. 4

Discuaree MeASUREMENTS.—Made from cross beam near lower end of flume.

CHANNEL AND cONTROL.—Straight wooden flume 8 feet wide and 4 feet deep.

ExTrEMES OF DISCHARGE.—Maximum stage recorded, 3.1 feet March 18-24 (discharge,
62 million gallons per day, or 96 second-feet); minimum stage recorded, 2.35 feet
May 28 (discharge, 37 million gallons per day, or 57 second-feet).

Diversions.—Ditch diverts from Waimea Rlver

RecunaTioNn.—By head gates.

Urnuazarion —Irrigation of sugar cane.

Accuracy.—Gage read twice daily; records good; rating curve well defined.

Discharge measurements of Kekaha ditch at Flume No. 4, near Waimea, Kauai, during the
year ending June 30, 1916.

Discharge.

D Made b, hGa%ft Milli
ate. e by— eig] . illion
v (fest). S‘;gg?d gallons
- per day.
Feb. 25 3.06 93 60
May 18 3.02 91 59
18 2,91 85 b5

Datly discharge, in million gallons, of Kekaha ditch, at Flume No. 4, near Waimea,
Kauaz, for the year ending June 30, 1916. .

Date. Mar. | Apr. | May. | June. Date. Mar. | Apr. | May. | June.
60 60 55 60 56
58 60 58 58 58
56 80 58 58 58
b5 60 58 58 56
51 60 58 58 58
48 60 58 58 58
46 60 58 58 58
46 60 58 58 58
45 60 58 58 58
45 60 58 58 48
48 80 53 58 58
46 60 55 58 58
45 60 55 37 58
62 60 51 58 58
62 60 58 gg 58

NotE.—Discharge determined from well-defined rating curve.

Monihly discharge of Kekaha ditch, at Flume No. 4, mear Waimea, Kauai, for year
end'mg June 30, 1916.

Discharge. Total run-off.

Month. : Million gallons per day.
Second- 115
1%illion

Maximum. | Minimum, | Mean. | (TeaD).

61.3 94.8 858 2,630
52,6 8l.4 1,580 4,840
58.3 0.2 1,810 5,550
56.8 87.9 1,700 5,230
56.6 87.6 5,950 18,200
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WAIMEA DITCH NEAR WAIMEA, KAUAL

- Locarron . —Half a mile below intake, at lower portal of tunnel No. 22, 24 miles

north of Waimea.

REecorDps avarLABLE.—February 28 to June 30, 1916.

Gage.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made from foot plank, 10 feet below gage.

CHANNEL AND cONTROL.—Clean channel about 4 feet wide in solid lava. Control,
solid rock.

ExXTREMES OF DISCHARGE.—Maximum stage recorded, 1.3 feet June 20, 1916 (dis-
charge, 7.0 million gallons per day, or 11 second-feet); minimum stage recorded,
0.6 foot March 22, 1916 (discharge, 1.2 million gallons per day, or 1.9 second-feet).

Diversions.—Ditch diverts from Waimea River. .

Urizarion .—Irrigation of sugar cane.

Accuracy.—Gage read twice daily. Determinations good below 5 million gallons

per day.

Discharge measurements of Waimea ditch near Waimea, Kauai, during the year ending
June 30, 1916.

[Made by W. V. Hardy.]

Discharge. ' Discharge.
) Gi
h Gage
Date. height Million Date. heia%n )

ght Million

(feot). Seigg?d- gallons (feet). seg?d“ gallons

- per day. ° per day.
0.88 5.1 3.3 || May30..._......... 1.00 7.1 4.6
.75 3.6 2.3 || Juneb..... ..., .99 6.0 3.9
.84 4.8 3.1 June27............. .94 5.7 3.7

Daily discharge, in million gallons, of Waimea ditch near Waimea, Kauat, for the year
ending June 80, 1916.

Date. Mar. Apr. May. | June. Date. Mar, | Apr May. | June.
3.9 4.3 L B | L 5.2 3.1 6.1
3.5 4.3 30" | I I R P 4.3 5.2 6.1
4.3 5.6 307 | £ S 4.3 4.3 4.3
4.8 4.3 [ | X 5.2 4.8 5.2
3.9 5.2 5.2 2.3 3.5 5.2 7.0
3.1 5.2 4.8 1.9 3.9 5.2 6.1
2.7 3.9 4.8 1.2 3.9 5.2 5.2
2.7 4.3 5.2 2.3 3.1 4.8 5.2
2.7 4.3 5.2 2.7 L 2.7 5.2 4.3
3.1 5.2 5.2 2.7 3.5 4.8 5.2
3.1 4.3 5.4 2.3 2.7 4.3 6.1
3.1 3.9 5.4 1.9 3.1 3.9 6.1
2.7 3.5 5.6 19 3.1 4.3 6.1
5.2 4.3 5.6 3.5 3.1 5.2 6.1
5.2 3.5 5.6 3.5 3.5 5.2 6.1

3.5 |eeeaaaan 5.0 [eenenon

Nore.—Discharge determined from rating curve well defined below 5 million gall;ms per day; inter-
_ polated Mar. 26, May 12, 30, June 11 and 12,

v
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Monihly discharge of Waimea ditch near Waimea, Kauai, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Miilion gallons per day.
Second- Million | Acro-
gallons. eet.
Maximum. | Minimum. \ Mean, | (mean).

March 20-31. . 3.5 1.2 ' 2.48 3.84 30 91
April......... 5.2 2.7 | 3.64 5.63 109 335
E: ) 5.6 3.1 4.57 7.07 142 435
June. . 7.0 4.3 l 5.45 8.43 164 502

KAMENEHUNE DITCH NEAR WAIMEA, KAUAI

LocaTioNn.—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.

RECORDS AvarLABLE.—October 9, 1911, to June 30, 1916.

Gace.—Vertical staff on right bank.

DiscHARGE MEASUREMENTS.—Made from plank,

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.94 feet at 4.00
p. m. November 22 (discharge, 4.4 million gallons per day, or 6.8 second-feet);
ditch occasionally dry.

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).

Diversrons.—Diverts from Waimea River.

RecuLaTION.—By head gates.

UrruizatioN . —Irrigation of rice and taro.

Accuracy.—Gage read twice daily. Determinations poor owing to instability of

' stage-discharge relation due to vegetable growth in channel and f-equent cleaning
of ditch.

Discharge measurement of Kamenehune diich near Waimea, Kauvat, durirg the year ending

June 30, 1916.
’ Discharge.
D Made b, hG ¥
ate. ade by— eight a1
(feet). | Second- Ma‘]]ll‘ljg‘;
fect.

per day.

1.20 2.3 L5

1.7 2.9 1.9

.21 2.5 1.6

1.19 2.6 1.7

01 . 1.4 .9

114 2.5 16

1.02 1.7 1.1
.87 1.0}~ .65
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Monthly discharge of Kamenehune ditch near Waimea, Kauas, for year ending-June 30,1916.

Discharge. Total run-off.

Month. Miition gallons per day. Se&ﬁd— Million Acre-

Maximum. | Minimum. | Mean. | (mean). | gallons. feet.
July l—ll 13-19,21-31............. 1.3 0.05 0.37 0.57 11 33
August 12,531, . 1.6 .05 47 .73 14 42
September. 2.8 .4 1.16 1.80 35 107
October. . 3.6 .5 1.83 2.83 57 174
4.0 7 2.26 3.50 68 208
4.0 ) 1.41 2.18 44 134
3.3 .1 2.00 3.09 o 190

2.0 .68 i.11 172 32

2.3 7 1.60 2.48 48 147
2.7 1.2 .77 2.74 52 163
2.7 1.4 1.96 3.03 61 186
2.7 .9 1.76 2.72 5¢ 162
4.0 .05 1.49 2.31 53¢ 1,640

NotE.—Discharge determined from rating tables applicable as follows: July 1 to Aug. 2, 1715, A 5,
1915, to Jan, 4, 1916, Jan. 5 to Mar. 3, Mar, 5 to June 30, 1916, No flow July 12, 90, Aug. 3 & nd 4 ,M’

MAKAWELI RIVER NEAR WAIMEA, KAUAIL

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

Recorps AvAmABLE.—October 6, 1911, to June 30, 1916.

Gaee.—Vertical staff on right bank.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—One channel at all stages; straight for 500 -feet ahove and
below gage; banks low, with gentle slope; current swift. Control composed of
boulders; fairly permanent between extreme floods.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.75 feet at noon
December 25 (discharge, 2,440 million gallons per day, or 8,780 second-feet; mini-
mum stage recérded, 2.8 feet October 31 (discharge, 5.0 million gallons per day,
or 7.7 second-feet).

Maximum stage recorded during period of record, 10.7 feet at noon »ovember
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 (discl a,rge, 1.9
million gallons per day, or 3.0 second feet).

Drversions.—Several small ditches divert water above station for irrigation of sugar

* cane, rice, and taro.

Urization.—Water passing station is wasted.

Accuracy.—Rating curves fairly well defined for low and medium stages; determi-
nations below 500 million gallons per day fair; those for high and flnctuating
stages probably considerably in error as gage read only once daily.

Discharge measurements of Makaweli River near Waimea, Kauat, during the year ending

June 30, 1916.
Discharge.
Date. ’ Made b; hG‘ t
ate. e by— eig]
i . (feet). | Second- lﬁ‘,ﬁ‘m
feet. gallons
per day.
3.01 15 9.8
4,18 153 99
4.40 214 138
3.4 40 26
5.28 503 325
5.15 44 287
5.00 402 260
4.48 243 157
3.32 25 16
3.68 83 41
3.30 25 18
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Dasly discharge, in million gallons, of Makaweli River near Waimea, Kauas, for the year
. ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
10 14 15 25 25 32 112 315 | 410 12 12 25
14 14 15 25 137 22 75 302 | 365 11 19 25
14 14 14 22 455 22 69 278 11,740 11 28 22
15 28 14 25 348 19 53 266 | 732 11 22 22
14 20 14 25 99 19 32 211 | 442 9.2 25 22
14 99 10 22 85 16 28 1391 315 9.2 28 14
14 20 10 56 56 16 19 112 | 168 9.2 28 14
14 17 8.5) 38 310 16 105 3951 158 9.2 25 12
12 14 8.5 28 472 6.0 778 190 | 148 9.2 25 12
10 14 85| 25 222 6.0 555 190 139 7.0 251 1
10 31 7.0 17 130 6.0 130 179 | 130 7.0 328 11
851 25 46 15 315 6.0 105 168 | 112 7.0 222 11
8.5 17 20 6.0 211 5.0 98| 148 | 105 6.0 168 9.2
8.5 | 17 17 6.0 130 5.0 90 139 | 130 7.0 112 9.2
22 17 15 6.0 90 | 800 82 120 | 130 7.0 98 32
..... 10 15 15 6.0 48 | 352 75 90 112 6.0 48 25
.| 10 15 25 6.0 32 75 75 98 98 6.0 32 25
417 15 22 73 22 63 515 90 90 6.0 22 22
99 15 25 51 16 19 290 130 90 7.0 22
.| 14 17 15 | 208 6] 16 158 12| 75 14 19| 112
15 28 16 28 130 105 36 14 191 112
14 28 16 | 139 211 130 32 16 191 112
14 106 290 28 168 130 25 14 16 | 105
15 73 380 | 130 255 130 25 14 16 98
171 38 40 2,446 1,820 255 | 19 12 19 75
67 22 28 | 130 710 460 14 12 233 53
5[ 31 17 25 12,220 555 244 14 12 222 12
0 25 6.0 221 340 478 222 9.2 11 112 12
0| 42 6.0 130} 120 410 211 9.2 12 90 9.2
0| 31 6.0 120! 120 380 |....... 8.1 12 75 16
FOPT 5.0 ....... 112 365 [....... 7.0 |oeeenes 36 |.......

NorE.~—Discharge determined from rating curves agplicable as follows: July 1 to Nov. 9, 1915, well defined
below 500 million gallons per day; Nov. 10, 1915, to June 30, 1916, fairly well defined.

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

1916.
Discharge. Total run-off.
Month. Million gallons per day.
' Se;:mtld- Million Acre-
(mean). | gallons. | feet.
Maximum. | Minimum.| Mean. .

171 7.0 215 33.3 666 2,050

122 6.0 2.8 38.4 768 2,360

171 7.0 25.0 38.7 750 2,300

208 5.0 32,9 50.9 1,020 3,130

472 16 143 221 £200| 13,200

2,440 50| 236 365 7,330 | 22,500

1,820 19 288 446 8930 | 27,400

460 %0 192 297 5560 | 17,100

1,740 7.0| 190 204 . 5,80 | 18,100

16 6.0 100 15.5 300 921

328 12 69.8 108 2,160 6,640
112 9.2 35.4 54.8 1,060 3,260 °

2,440 50| 106 164 38,700 [ 119,000

OLOKELE RIVER NEAR WAIMHA, KATAL -
Locarion.—A quarter of a mile below intake of Olokele ditch, 15 miles, by road and

-trail, northeast of Waimea. - Ceees
REcorDs AvamaBLE.—July 18, 1915, t0 June 30, 1916.
GaGe.—Barrett & Lawrence water-stage recorder.
DiscHARGE MEASUREMENTS.—Made from cable or by wading.



. ‘

ST ISLAND OF KAUAIL 39

CHANNEL AND CONTROL.—One channel at-all stages; straight for 150 feet zhove and
below gage. Banks steep, high, and covered w1th brush. Centrol composed
of large boulders; probably permanent.

ExTREMES OF DISCHARGE.—Maximum stage recorded, 9.8 feet at 4.30 a. m. January
19, 1916 (discharge, computed from extension of rating curve, approximately 950
million gallons per day, or 1,470 second-feet); minimum stage recorded, 2.2 feet
July, August, September, and October, 1915 (discharge, 0.4 million gallons per
day, or 0.6 second-feet). :

Diversions.—Olokele ditch diverts all low-water flow one-fourth mile above station.

ReauraTion.—By diversion only.

UrtizaTion.—Small amount diverted near mouth for irrigation of rice.

Accuracy.—Discharge ascertained from well-defined rating curve and continuous
record of gage heights; record good for all stages.

Discharge measurements of Olokele River near Waimea, Kauai, during the yoar ending

June 30, 1916. N
Discharge.
Date. Made by— height
ety (feea% Second. | Million
foet. per day.
Oct. 17 0.6 0.4
Jan. 10 5.02 306 198

Apr. 14 2.54 3.2 2.1
y 15 2.34 -85 .55
June 20 2.77 6.3 4.1

Daily discharge, in million gallons, of Olokele River near Watmea, Kaum, Jor the year
ending June 30, 1916. .

Date. July. | Aug..| Sept. | Oct. Nov. Dec. | Jan. | Feb. | Mar. | Apr. | Mny. | June.
2.0) .03 2.4 1.3 72 7.2
4.6 .4 2.4 10| 13 2.9
3.4 2.4 . 2.4 1.0{ 20 13
4.6- .6 . 54| 10 36 2.4
1.3 4. 9.4 1.6 | 151 4.6
8.2 4. 1.6 1.0} 50 7.2
8.2 4. 1.8 81 18 1.3
40 4. 1.6 .8 2.4 2
.6 4. 1.6 .81 13 16
.5 .4 1.0 .8 5.4 1.0
1.3 .8 2.4 3.4
2.4 1.0 1.3 2.9
5.4 1.0 1.0 .8
6.2 2.4 1.0 2.9
1.6 1.0 1.8 1.6
4 1. 1.0 1.0 .8 2.0
.5 20 10| 46| ~8d - 1.0.
. 4l 82! Lo| 9.4l 4GF 10
, .4 46 14 |, 10| L$ tl.8.2
Ny .6 . 3. 90 1.0 3.4 26 4 13
) DOUSORON Al o1s | 29| 72 1o| Lo| 29| 4
2...... .5 2.4 |. 20 256 .8 1.0 9.4 7.2
23.. 4 4 .| 200 158 1.0 1.0} 10 2.4
24.. .5 RN .1 263 32 1.0 .8 2.9 1.0
25. .8 6. 2 200 .8 4.6 .8 5.4
26. 36 L3 . 23 23 .81 13 23 1.0
27. 1.6 - 20 4.6 1.0( 16 4.6 1.0
28 4.6 .4 40 3.4 1.0 4.0 2.0 2.4
29, 5 .4 . 18 2.9 1.0 2.0 2.0 1.3
30. .5 5. 55 |....... 1.0 2.4 2.4 12
3 . .5 2.0 40 |....... ) N PO, o8 tecinann
Norg.—Discharge de from well-defined rating curve; gage height not recorded on days for which

discharge is not given,.
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Monthly discharge of Olokele River near Waimea, Kauat, for the year ending June 30,

1916.
Discharge. Total run-off,
Month, Million gallons per day.
Se;x)lzd- Million Acre-
(megn) gzllons. feet.
Maximum. | Minimum. | Mean. ean).
July 18-31. .. e 33 0.4 3.74 5.7 52 161
Avgustoo.o.o..oiiilll . 40 .4 3.32 5.14 103 316
October 18-31.. - 144 .4 26.3 40.7 368 1,130
January 16-31 263 2.9 66.9 104 1,070 3,
March 9.4 .8 1.9 3.08 62 189
April. 16 .8 3.00 4.64 90 (i}
y-- 151 .8 15.9 24.6 494 1,510
TN et e e 45 .8 6.47 10.0 194 5!

OLOKELE DITCH AT TUNNEL NO. 12, NEAR MAKAWELI, K2 UAL

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

RECORDS AVAILABLE.—July 24, 1904, to June 30, 1916.

GAGE.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made from plank across ditch.

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

EXTREMES OF DISCHARGE, 1904-1916.—Maximum stage recorded, 4.40 feet June 25,
1916 (discharge, 82 million gallons per day, or 127 second-feet); water sometimes
shut off.

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

RecuraTION.—Flow regulated by head gates.

Urinization.—Irrigation of sugar cane and for domestic supply

Accuracy.—Gage read once daily. Discharge ascertaimed from rating curve well
defined between 20 and 80 million gallons per day; determination good within
these limits.

CoorErATION.—Gage-height records furnished by Hawaiian Sugar Co.

Discharge measurements of Olokele ditch at Tunnel No. 12, near Makaw:li, Kauai, dur-
ing the year ending June 30, 1916.

Discharge.
Dat: Made b hG t
ate. e by— ei y
ey (foct). | Second. | Million
foet, | B3 90S
- per day.
Aug. 14 | D E. HOIMOr e u ettt 2.76 60 39
ﬁpt' T4l WV, Hardy ..o i 3.52 97 63
ay 15|..... L 3.86 108 70
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Dazly discharge, tn million gallons, of Olokele ditch at Tunnel No. 12,near Makaweli,
Kauat, for the year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June,
| S, 48 50 35 72 7 50 28 28 50 50 72 72
2. 57 68 35 72 72 50 28 28 50 46 70 68
kSR 68 41 37 72 74 54 28 39 50 50 72 72
L 54 68 35 66 72 48 28 39 50 48 70 66
[ . 50 39 37 46 61 50 28 39 17 46 72 54
Govvnnniannos . 39 68 50 50 7 72 39 39 28 46 72 70
T 50 46 37 50 61 48 39 39 39 46 72 52
b JR . .- 41 68 50 50 72 46 39 39 39 46 57 50
1 50 68 61 41 72 48 39 39 39 46 72 72
100 coiieaaea. 68 41 35 48 61 72 39 39 39 50 63 54
L 68 39 68 37 28 46 39 39 39 59 70 72
120 ceiiiiaa. 61 61 68 37 28 43 39 39 39 50 52 68
) T 50 46 50 37 28 43 39 39 50 48 50 50
) L S P 37 61 37 37 28 48 17 39 50 68 46 48
B 1 TR, 68 41 35 35 57 72 28 39 72 54 68 30
16, ceecaannnann. 61 35 32 32 63 28 28 39 52 48 48 72
B . 39 61 39 32 48 28 28 39 50 68 46 72
18 iiinaaas 32 39 46 72 52 28 28 50 50 68 46 37
19 eeiainnn.. 46 37 46 2 72 28 28 28 50 59 70 |eeeennn
200 et 37 68 37 72 57 50 28 28 50 54 72 57
b1 46 35 37 72 72 50 28 28 48 59 68 72
220 i 41 35 39 46 72 50 28 28 57 48 68 63
2 S, 32 68 68 72 72 50 28 28 66 48 68 66
b 37 39 68 72 72 50 28 28 72 46 70 50
P T 32 50 63 52 50 17 28 28 57 52 50 82
2. iaaaans 68 50 50 72 50 17 28 28 54 57 72 54
.1 57 L7 R 72 48 17 {..o.ns . 28 50 68 59 54
2 T . 68 35 72 52 57 17 |o...... 28 48 54 59 61
2 i 41 35 72 57 72 17 28 48 50 57 61
30, it 35 46 72 61 57 28 28 ... 48 46 46 72
] S 30 46 |....... 5% |L..o... 28 28 | eiaann 48 [oennens 32 |eeennnn

. Nc;TE..-Discharge determined from well-defined rating curve. Ditch dry on days for which discharge
is not given.

Monthly discharge of Olokele ditch at Tunnel No. 12, near Makaweli, Kauai, for year
ending June 30, 1916.

. Discharge. Total run-off.
Month. Million gallons per day. )
! S“fez‘t‘d' Million | Acre-
. .- (mean). | 8allons. Teet.
Maximum. | Minimum. | Mean.

68 30 48.7 75.3 1,510 4,630
68 35 49.1 76.0 1,520 4,670
72 32 48.7 75.3 |, 1,410 4,330
72 32 55. 4 85.7 1,7 5,27
72 281 . 59.0 91.3 1,770 5,430
72 17 42.1 65.1 1, 4,010
39 17 36.3 46.9 878 2,700

~50 34.4 53.2 999 3,060
72 17 48.4 74.9 1,500 4,600
68 46 52.6 81.4 1,580 4,840
72 32 61.6 95.3 1,910 5,860
82 30 61.1 94.5 1,770 5,440
82 17 49.4 76.4 17,900 54,800
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OLOKELE DITCH AT WEIR, NEAR MAKAWELI, EAUAIL

Locarion.—About 5 miles below intake and 7 miles northeast of Makweli:
REecorDs AVAILABLE.—January 1, 1912, to June 30, 1916. ‘
Gaae.—Vertical staff showing head on weir.

DiscEARGE MEASUREMENTS.—Made by 12-foot sha.rp—crested weir, with end contrac-
tions; computations checked by current-meter measurements.

CHANNEL AND CONTROL.—Pool at weir.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during period of record, 26}
inches May 27, 1916 (discharge, 84 million gallons per day, or 130 second-feet);
diteh occasionally dry.

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

ReeuraTion.—By head gates.

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

Accuracy.—Conditions for measurement by weir good; determinaticns good for low
and medium stages, but those for high stages may be in error as gage is read only
once daily.

CooPeraTION.—Gage height records copied from records of Hawaiian Sugar Co.

Daily discahrge, in million gallons, of Olokele ditch at weir, near Makaweli, Kauat, for
the year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
. 36 42 63 59 47 19 |....... 44 43 50 52
bR 57 49 36 64 62 49 20 16 45 43 61 54
: S 49 49 34 62 65 46 20 19 44 43 60 54
S 43 50 33 64 66 49 20 24 45 42 59 52
[ S 45 54 33 48 62 45 31 28 25 41 60 52
[ 38 54 47 41 62 47 31 30 14 43 61 56
i O 45 45 39 43 63 55 34 33 18 40 61 54
- T 49 45 42 47 58 43 33 33 32 40 59 48
L . 43 62 44 38 56 42 38 32 34 40 61 48
) (. 48 48 38 46 60 45 39 33 34 41 60 54
| ) RN 47 36 44 42 36 50 35 33 33 46 54 45
120 44 41 63 36 36 42 33 33 47 52 54
T 45 45 59 35 33 40 36 34 32 42 45 54
| 7 S 49 41 35 32 31 35 34 44 47| - 43 45
5.l 39 50 34 33 40 f....... 21 33 51 49 45 51
) 1 T 48 46 31 31 60 42 24 34 49 44 49 49
17, 49 39 36 34 51 31 26 33 45 46 41 61
18 34 45 43 42 55 [ceuarnn 26 33 42 b6 40 56
19 48 39 45 63 51 27 26 43 43 52 49 33

.............. 45 33 37 64 61 31 20 42 43 51 60 6.9
2l 33 52 34 65 60 42 27 43 42 49 55 60
22 e 36 62 36 49 59 42 25 44 44 44 56 61
b T 33 50 51 59 65 42 25 41 47 43 59 59
. 31 34 64 65 56 |.--n... 26 43 56 41 60 54
b S -] 33 49 63 60 49 27 28 42 56 42 51 46
S 39 38 60 60 47 18 32 42 49 52 48 60
-1 S 61 34 31 64 44 21 51 44 44 51, 8 51
- S 56 29 24 60 46 42 54 57 48
29, i 50 28 59 49 54 42 471" 54 56
L 36 28 64 60 58 41 43 |, .. &6 52
;3 P 36 56 [....... 48 |....... 41 [.--... . 45

Norr—No fiow on days for which discharge is not given.

¢ A s
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i

Monihly discharge of Olokele ditch at weir near Makaweli, Kauai, for year mdmv June 30.

1916.
Discharge. Total run-off.
Month. Million gallons per day.
Sefcegxéd- Million Acre-
(mean) gallons, | | feet.
Maximum. | Minimum. | Mean. .
61 31 43.0 66.5 1,33) 4,
62 28 44.3 68.5 1,37 4,210
64 24 43.6 67.5 1,017 4,010
65 31 50.6 78.3 1,570 4,810
66 32 53.5 82.8 1,619 4,
55 15 37.2 57.6 1,049 3,200
51 19 29.1 45.0 787 2,410
44 16 35.4 54.8 991 3,040
56 14 40.4 62.5 1,257 3,840
56 40 45.4 78.2 1,360 4,180
84 40 54.7 84.6 1,700 5,200
61 - 6.9 50.9 78.8 1,537 4,690
84 6.9 44.3 68.5 15,807 48,600

T

HANAPEPE RIVER AT KOULA, NEAR ELEELE, KAUAIL

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

RECORDS AVAILABLE.—August 18, 1910, to June 30, 1916.

Gace.—Friez water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND cONTROL.—Omne 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, and at 3 a. m. January 26, 1916 (dlsch'\rge, com-
puted from extension of ratmg curve, approximately 5,000 million gallons per
day, or 7,740 second-feet); minimum stage recorded, 0.95 foot December 30 and
81, 1913 (discharge, 7.1 million gallons per day, or 11 second-feet).

Minimum stage recorded during year, 1.00 foot December 12 and 13 (discharge,
9.million gallons per day, or 1.4 second-feet).

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

ReeuraTioN.—By diversions only.

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

Accuracy.—Discharge July 1 to November 4, 1915, and January 27 to June 30, 1916,
ascertained from fairly well defined rating curve and continuons ‘gage-height -
record; determinations fair for all stages; those for November 5, 1915, to January
26, 19186, good below 100 million gallons per day and fair above that I'mit.

Discharge measurements of Hanapepe River at Koula, near Eleele, Kauai, during the year
ending June 30, 1916. .

Diwharge.
Date. " Madeby— height Million
v (feet). | Second- gallo:lsl
feet. per day.

N E ) B O R A = [ o 1 1.44 56 36
Sept. 21 W V Hardy. . oot eaaeaeas .97 17 11
Dec. 24 L 9 51
May 16 |..... 1.08 25 16
June 24 |.__.. 1.36 42 27
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Daily discharge, in million gallons, of Hanapepe River at Koula, near Eleele, Kauat, for
the year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Tec. | Jan. | Feb. | Mar. | Ayr.| May. | June.
21 14 13 136 45 30 66 121 162 10 162 36
18 107 12 162 190 19 106 136 128 11 68 32
14 32 13 286 700 24 66 80 460 12 68 50
o3 136 12 107 | 1,040 22 66 74 410 10 80 32
12 16 56 256 19 99 74 144 10 242 50
28 162 18 45 181 24 66 74 200 10 100 56
32 12 36 92 12 114 162 114 10 93 32
18 275 13 21 37 10 256 100 74 10 68" 100
28 74 21 62 269 9 282 80 68 10 136 80

100 32 12 36 405 37 221 74 62 10 32
32 28 107 18 232 14 99 62 56 11 50 40
50 24 128 14 282 9 60 62 45 11 28 36
18 50 36 16 232 9 60 62 24 11 21 21
13 45 14 13 163 14 130 50 28 24 18 32
21 21 12 12 85 232 8 45 24 11 32 21
74 16 12 13 50 114 66 45 21 10 14 128
18 16 12 12 45 78 221 40 18 16 13 100
18 16 62 68 34 122 181 32 18 21 18 50
68 13 32 93 50 60 172 28 18 13 62 50
18 40 14 356 30 41 85 24 18 16 100 68
32 80 12 74 30 78 66 7 18 11 40 121
14 86 13 100 50 163 60 40 18 11 68
14 24 144 | --190 85 66 55 32 21 11 50 50
21 28 45 107 37 106 85, 28 24 11 56 32
12 16 62 80 24 210 310 24 18 62 28 56

144 12 114 107 22 78 410 24 12 62 T 45
40 12 121 121 17 440 121 40 11 200 40 28
50 12 86 50 27 190 80 28 10 24 32 32
18 11 121 56 163 122 68 32 10 13 40 24
14 21 100 40 34 92 80 |....... 10 13 36 56
18 24 ..., 62 |....... 78 4| 10 )....... 24 (... ...

NoTe.—Discharge determined from rating curves applicable as follows: July 1 to Nov. 4, 1915, and Jan.
27 t%g une 30, 1916, fairly well defined. Nov. 5, 1915, to Jan. 26, 1916, well defined below 100,000,000 gallons
per day.

Monthly discharge of Hanapepe River at Koula, near Eleele, Kauai, for year ending
June 30, 1916.

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

144 12 32.0 49.5 992 3,040
275 11 50.2 77.7 1,560 4,780
144 12 46.3 71.6 1,390 4,260
356 i2 82.2 127 2,550 7.820
1,040 17 175 271 5,240 16,100
440 -9 81.4 126 2,520 7,740
440 55 127 196 3,930 12,100
162 24 60.2 93.1 1,750 5,360
460 10 73.7 114 2,280 7,010
200 10 22.2 34.3 665 2,040
242 13 62.2 1 96.2 1,930 5,920
128 27 52.3 80.9 1,570 4,820
1,040 9 72.1 112 26, 400 81, 000

HILOA DITCH NEAR ELEELE, KAUAL

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

REcoRDs AvamLaBLE.—November 22, 1911, to September 30, 1915, w en station was
discontinued.

Gage.—Vertical staff.
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DiscHARGE MEASUREMENTS.—Made from plank across ditch at gage.

CHANNEL AND coNTROL.—Cut in clay and gravel; straight for 20 feet above and below
gage; stage-discharge relation affected at times by backwater from confluence
with Hanapepe ditch. Control shifting.

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

DrversioNs.—Diverts all low flow of main branch of Ha.napepe River above Hanapepe
Falls.

ReeuramioN.—By head gates.

UrmizaTroN.—Irrigation of sugar cane and domestic supply.

Accuracy.—Discharge ascertained from fairly well defined rating curve, fcr low and
medium stages; determinations for high stages probably somewhat in error owing
to fluctuation in stage not shown by the one gage reading daily. Gage not read
Sundays.

Discharge measurements of Hiloa ditch near Eleele, Kauat, during the year enimg June

~ 30, 1916.
\
Discharge.
D Made b hGaglf

ate. 8 by— eight N
v (feet). | Second- Miulhon
feet. | 82008
per day.
Aug. 20 | D.E.Horner.......covnemiieinenna... 0 2.34 4R 31
Sept. 22 | W. V. Hardy e conriie et 1.98 37 24

Monthly discharge of Hiloa ditch near Eleele, Kauai, for the year ending June 30, 1916

Discharge. Total run-off.
Month. Million gallons per day.
Be;!e%lgd- é]gﬂil]jon xfic!;;e-
ons. eet.
Maximum. | Minimum. | Mean. | (T€31).

July ................................. . 38 2 30.5 47.2 943 2,900
.............................. 36 22 30.7 47.5 951 2,920
September .......................... 36 2 27.5 42.5 823 2,530
Theperiod.................... 38 22 29.6 45.8 2,720 8,350

Note.—Discharge determined from fairly well defined rating curve.

HANAPEPE DITCH AT HANAPEPE FALLS, NEAR ELEELE, EAUAI

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

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

GaGE.—Vertical staff installed January 21, 1914. November 22, 1911, to Jenuary 20,
1914, vertical staff 150 feet below present gage at different datum.

DisScHARGE 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, 2.1 feet at 8
a. m. September 23, 1915 (discharge, 18 million gallons per day, or % second-
feet); ditch occasionally dry.
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DiversioNs.—Diverts all low-water flow of East Branch of Hanapepe River.

RrecuLaTiON.—By head gates.

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

Accuracy.—Gage read once daily except Sundays. Rating curve fairly well defined
and records fair.

The following discharge measurement was made by W. V. Hardy:
September 22, 1915: Gage height, 1.65 feet; discharge, 19 second-feet, or 12 million
gallons per day.

Monthly discharge of Hanapepe dztch at Hanapepe Falls, near Eleele, Kauai, for year
ending June 30, 1916.

Discharge. Total run-off.
Month. Miilion gallons per day.
Sef‘g%d’ Million Acre-
§ (mean) gellons. {eet,
Maximum. | Minimum. | Mean. .

July. ot 16 12 12.4 19.2 383 1,180
August. ...l 16 11 12.8 19.8 398 1,120
September. ..........ooooiiiiii.. 18 10 11.9 18.4 356 1 100
The Period......coceeraennnn-. 18 10 12.4 19.2 1,140 3,500

Note.—Discharge determined from fairly well defined rating curve.
HARAPEPE DITCH AT KOULA, NEAR ELEELE, EAUAL

LocaTioN.—A#t the first flume below siphon at Koula, 4 miles belcw intake, and
4 miles north of Eleele; :
RECORDS AVAILABLE.—January 1, 1910, to June 30, 1916.
Gaae.—Vertical staff.
Di1scHARGE MEASUREMENTS.—Made in flume.
CHANNEL AND CONTROL.—Wooden flume; straight for 20 feet above and below gage;
some vegetable growth on bottom and sides of flume. Control fairly permanent.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.1€ feet at 7 a. m.
September 23 (discharge, 34 million gallons per day, or 53 second-feet); ditch
occasionally dry.
Maximum stage recorded during period of record, 4.97 feet November 30,
1913 (discharge, 67 million gallons per day, or 104 second-feet).
Diversions.—Diverts part of flow of Hanapepe River.
ReauLaTIiON.—By head gates.
. UrminizaTioN.—For domestc supply and irrigation of sugar cane.
- Accuracy.—Discharge ascertained from fairly well defined rating curve; fair for
low and medium stages; determinations for high stages probably somewhat in
error or'ing to fluctuation of stage not shown by the one daily gag» reading.

Discharge measurements of Hanapepe ditch at Koula, near Eleele, Kauai, during the year
. ending June 30, 1916.
y .

Discharge.
Date. Made b, hgaglft

ate. o by— eig] -
(feet). | fecond- Maillhon
foet. gallons
per day.
Aug. 19 D. E. Horner.. 2,94 48 31
weennd 3.12 53, 34
Sept. 21 2.94 46 30
May 16’ d 3.14 53 34
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Daily dwckarge, in million gallons, of Hanapepe ditch at Koula, near Eleele, Fauas, for
the year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
32 32 34 34| 34 0.5 4.6 18 29 33 33

3 ' 34 34| 34 .5 4.6 | 18 31 33 33

33 31 34 34| 34 .5 501 18 30 33 33

33 28 34 32| 34 5 5.0 4.6 29 33 32

33 30 34 34| 34 5 5.0 4.6 27 33 32

33 33 34 27| 34 4.6 27 33 34

33 29 34 34| 34 5.5 4.6 26 33 34

33 32 34 34| 3 5.5 4.6 26 33 33

33 33 34 3| 4 5.5 4.6 26 33 34

33 30 34 21| 34 5.5 4.6 28 33 34

33 33 34 12 5.5 4.6 28 33 33

32 33 34 12 6.0| 12 27 33 33

33 32 34 |....... 34 12 |o......| 22 26 33 34

33 32 32 281 34 l....... 6.0 22 32 33 34

33 29 31 32| 34 j.......| 6.0} 22 28 33 33

33 28 32 6.0 22 28 33 34

33 28 30 6.0 22 31 33 34

- 33 .3t 34 12 22 32 33 34

31 33 34 18 22 31 33 33

33 33 34 18 22 32 33 33

33 33 31 34 34| 18 [....... 18 22 28 33 34
32 33 34 34| 15 2.3 | 18 22 27 33 33
33 34 34 34| 12 23| 18 32 26 33 33

33 34 34 4.2 3.0 18 32 27 33 33
29 33 33 33 34 |eaea.et 6.0 18 30 30 33 33
33 32 31 30 33 33 34
33 30 34 29 33 33 34
33 28 34 30 33 33 34
33 28 34 29 33 33 34
32 32 33 29 31 33 34
32 33 |ee....n 20 ... 33 jo....n

Note.—Discharge determined {rom rating curve fairly well defined above 23 million gallons per day.
No flow on days tor which discharge is not given.

Monthly discharge of Hanapepe ditch at Koula, near Eleele, Kauai, for the year ending
June 30, 1916.

Discharge. Total run-off.
Month. Miilion gallons per day.
‘ et | Million | Acro
ons. eot.
Maximum. | Minimum.| Mean. | (meaD).
34 29 32.5 50.3 1,010 3,090
33 28 32.4 50.1 1,000 3,080
34 28 315 48.7 946 2,900
34 30 33.6 52.0 1,040 3,200
’.4 - 34 21 32.7 50.6 884 2,710
December 1-16, 20—24 faen 34 .7 26.7 41.3 588 1,800
January 1-5, 9—-[3 22—-25 28-3. 12 .5 5.51 8.52 99 304
Februsry 1-5, 7-12, 14-29 18 46| 108 | 167 202 205
March. 32 4.6 19.1 29.6 593 1,820
April 33 26 29.2 45.2 875 2,690
> 33 33 33.0 5L.1 1,020 3,140
June... 34 32 33.4 5L7 1,000 3,080
The Period........veeeeonn... 34 5| o7 | 42.9 9,350 | 28,700
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HANAPEPE DITCH AT WEIR NEAR HANAPEPE, KAUAL

LocatioN.—About 2} miles northeast of Hanapepe, below the lact siphon across
Hanapepe River.

RECORDS AVAILABLE.—January, 1910, to June 30, 1916.

GAGE.—Vertical staff.

DiscEARGE MEASUREMENTS.—Made by 12-foot sharp-crested weir with end con-
tractions. ’

CHANNEL AND CONTROL.—Weir conditions good.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 15 inches January
3-5 and 10 (discharge, 36 million gallons per day, or 56 second-feet), ditch fre-
quently dry.

Diversions.—Ditch diverts from Hanapepe River.

UriLization.—Irrigation of sugar cane and for domestic use.

Accuracy.—Records fair.

CoorErATION.—(Gage height records copied from records kept by Hawaiian Sugar
Co. (Itd.).

Daily discharge, in million gallons, of Hanapepe ditch at weir near Hanapepc, Kauaz, for
[ s p JPe P
Un.

the year ending e 80, 1916.
Date. July. | Aug. i Sept. | Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. ‘ June.
25 27 28 26 27
27 27, 26 26 26 27
27 27 26 26 29 27
26 27 26 26 30 27
26 27 26 26 30 27
26 27 2 23 30 27
28 28 27 27 30 27
27 27 26 27 30
27 27 27 24 29 27
28 27 27 23 30 27
27 27 27 23 27 27
28 27 27 25 27 27
28 27 27 25 27 27
28 26 27 24 27 27
28 26 27 27 27 27
28 26 26 23 27
28 26 27 25 27 27
27 27 26 26 27 27
27 27 27 27 27 27
28 27 27 26 27 27
27 27 27 23 27 27
26 27 27 26 27 27
26 27 27 23 27 27
25 27 27 23 27 27
25 27 27 23 prg 27
26 e 25 27 27 27 27 27
27...... peeeaane 28 27 27 27 27 27
28 28 24 27 27 27
29 i 27 24 28 20 27 27
30 e 27 25 28 27 27 27
21 G 27 25 |eeine] 2 i el 2T el 7 P

NorE.—Ditch dry on days for which discharge is not given.
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Monthly discharge of Hanapepe ditch at weir near Hanapepe, Kauai, for the yecr énding
June 30, 1916.

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

28 25 26.9 41.6 835 2,560
28 24 26.6 41.2 824 2,530
28 26 2.8 41.5 805 2, 470
29 27 27.4 42.4 850 2,610
30 13 27.3 42.2 519 1,590
29 29 29.0 44.9 261 801
36 27 34.2 52.9 171 525
20 18 19.6 30.3 176 541
27 5 21.9 33.9 481 1,480
29 23 25.3 39.1 760 2,330
30 26 27.7 42.9 860 2,640
27 26 27.0 41.8 809 2,490
36 b 26.4 0.8 7,350 22,600

HULEIA RIVER NEAR LIHUE, KAUAIL

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

REecorps AvamasrLe.—May 8, 1912, to December 31, 1915, when station was dis-
continued.

Gaer.—Vertical staff for low water; inclined staff for high water.

DiscHARGE MEASUREMENTS.—Made by wading.

CHBANNEL 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 s'ope; left
bank high and steep. Control composed of large boulders and rock ledge; fairly
permanent between extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.5 feet Novem-
ber 4 (discharge, 88 million gallons per day, or 136 second-feet); minimum stage
recorded, 6.2 feet July 2-16 (discharge, 4.0 million gallons per day, or 6.2 second-
feet).

Maximum stage 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 2-4, 1915 (discharge, 2.8 million gallons per dey, or 4.3
second-feet).

Diversions.—Several above station.

RecuraTioN.—None except by diversions.

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

Accuracy.—Gage read once daily. Records poor because of lack of sufficient dis-
charge measurements to define changes in stage-discharge relation.

Discharge measurements of Huleia River near Lihue, Kauat, during the year ending June

30, 1916.
. Discharge.
Date Mado b notet Mill

ate. — lon

: 4 © | Ueet). | Begond- | gyligns

per day.
July* 20 6.33 8.5 5.5
2 66| 14 89

Nov. 20 T3 & 58

Jan.' 2 go7| 9 o4

81605°—17—wsp 445——4
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Monihly discharge of Huleia River near Lihue, Kauai, for year ending June 30, 1916.

Discharge. Total run-off.

Month, Million gallons per day.
Second- || willion | Acre-
Maximum. | Minimum. | Mean, | (fean)- galtons. foet.

4.0 4.70 7.27 146 447
5.4 6.75 | 10.4 642
5.4| 21.6 42.7 2,540

14 45.2 69.9 1. s
43 59.0 91.3 1,770 5,430
7.0| 435 67.3 1, 4,140
............................................ 17,500

NoTe.—Discharge determined from poorly defined rating curve.

SOUTE FORK OF WAILUA RIVER NEAR LIHUE, KAUAIL

LocaTioN.—One mile above Waiehu Falls and about 7 miles northeast of Lihue.

REcorDps AvaruaBreE.—December 10, 1911, to June 30, 1916.

Gace.—Friez water-stage recorder.

DiscEARGE MEASUREMENTS.—Made from cable,

CHANNEL AND cONTROL.—One channel at all stages; straight for €00 feet above and
below station; right bank steep and high; left bank slopes gently. Control com- .
posed of gravel and small boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.25 feet at 3.30
a. m. January 26 (discharge, approximately 9,800 million gallons per day, or
15,200 second-feet); minimum stage recorded, 2.65 feet April 7, 8, and 14 (dis-
charge, 14 million gallons per day, or 22 second-feet).

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 and 15, 1912 (discharge, 2.9 million gallons per day, or 4.5
second-feet).

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

ReaurnaTioN.—By diversions above station.

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

Accuracy.—Discharge ascertained from well-defined rating curve and a continuous
gage-height record; determinations good for all stages except extreme floods, for
which they are fair.

Discharge measurements of South Fork of Wailua River near Likue, Kavai, during the
year ending June 30, 1916.

Discharge.
Date, Made b, hG'a’g]gt
ate. ade by— oig. e
v (fest). | Second- | Million
feet. | 831008
per day.
Sept. 23 | W. V. Hardy 4.54 371 240
Nov. 26 | D. E. Horner.. 3.78 173 112
d 3.68 149 96
4.14 237 153
3.92 191 123
Jan, 3.74 172 111
3.92 227 147
- Apr. 2.70 2 16
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llons, of South Fork of Wailua River near Lihi2, Kauai,
or the year ending June 30, 1916. .

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | A vy. | June.
90 70 56 205 123 138 146 162 116 29 146 66
80 146 52 241 270 109 292 205 740 26 130 61
80 80 52 303 840 123 154 123 990 29 138 70
80 196 48 162 965 116 146 146 | 1,320 17 96 | 61
70 96 48 116 518 102 162 102 336 17 250 61
80 223 61 116 398 102 123 96 292 17 130 85
102 70 52 102 250 80 130 187 196 14 102
96 270 56 90 570 75 314 138 138 14 75 146
90 109 80 146 570 70 385 292 | 116 17 130 138
196 61 52 102 890 116 270 138 102 17 154 70
109 56 96 80 440 90 187 116 20 17 123 75
116 52 178 75 380 80 138 102 85 17 75 70-
85 70 90 80 320 75 138 96 80 14 61 61
70 102 70 75 260 75 232 90 75 29 56 61
80 80 61 0 187 518 162 85 70 20 61 56
116 - 66 196 80 162 187 138 80 61 17 48 1 + 205
ke 56 154 5 154 130 385 75 61 23 4 130
75 52 303 123 138 170 385 70 56 32 44 80
187 48 146 146 196 116 348 66 52 32 85 75
96 75 96 385 146 102 170 56 44 29 123 80
196 90 130 146 116 146 130 75 36 23 70 138
138 52 130 154 146 281 109 66 36 20 75 102
102 61 292 281 214 130 96 52 40 23 85 85
96 61 116 162 162 205 138 44 56 20 146 70
85 52 116 146 146 336 740 36 52 96 75 96
178 48 162 162 146 196 940 40 40 109 116 90
109 44 130 232 102 | 1,260 214 52 32 348 138 75
123 44 102 130 130 535 162 44 29 66| - 90 75
80 40 138 130 360 292 138 48 29 40 80 80
66 48 130 123 138 232 154 |....... 29 36 75 96
80 70 f.a..... 130 |....... 178 116 |....... 29 f....... 66 |.......

Norte.—Discharge determined from well-defined rating curve; Nov. 12-13 interpolated.

Monthly discharge of South Fork of Wailua River near Lihue, Kauat, for yoar ending

June 30, 1916.

Month.

Discharge. Fotal run-off.
Miilion gallons per day.
Se}:g%d- élg‘liilion :ftcr:-
ons. eet.
Maximum. | Minimum. | Mean. |{mean).

196 66 104 161 3,230 9,890
270 40 83.5 129 2,500 7,940
303 48 113 175 3,390 10, 400
385 70 147 - 227 4,570 14,000
965 116 315 487 9,440 29,000
1,260 70 205 317 6,360 19, 500
940 96 2287 | 367 7,340 22,500
292 36 99.4 154 2,88 8, 850
1,320 29 175 271 5,430 16, 600
348 14 40.3 62.4 1,210 3,710
250 44 99.6 154 3,000 9, 480
205 56 5 135 2,620 8,060
1,320 14 142 220 . 52,200 160,000
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HANAMAULU DITCH NEAR LIHUE, KAUAIL

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

RECORDS AVAILABLE.—July 1, 1910, to June 30, 1916.

GageE.—Vertical staff. New datum September 30, 1911.

DiscHARGE MEASUREMENTS.—Made in flume.

CHANNEL AND CONTROL.—Wooden flume; straight for 20 feet above ard below gage;
aquatic plants grow on bottom and sides of flume. Control is rock section at
end of flume; probably permanent; stage-discharge relation chanzed by repairs
to flume and ditch, August 1 to December 31, 1915.

ExTrREMES 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. )

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

REecuraTION.—By head gates.

UrruizaTioN —Irrigation of sugar cane and for domestic supply.

Accuracy.—Gage read once daily; determinations fair for all stages; rating curves
well defined.

Discharge measurements of Hanamaulu ditch near Lihue, Kauas, during the year ending
June 30, 1916.

Discharge.
D . Made b ne | e
ate. e by— eig .
v (feet). | 81eond- Mailllhon
feet. sallons
per day.
Aug. 16 2.4 2 17
Sept. 23 2.34 = 18
Jan. 23 1.04 9.0 5.8
April 4 210 31 20

Monthly discharge of Hanamaulu diich near Lihue, Kauai, for year ending June 30, 1916

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

19 15 17.5 27.1 . 543 1,660
9.0 3.0 5. 16 7.98 41 127
22 2.3 7.96 12.3 231 708
23 4.2 16.8 26.0 521 1,600
24 20 22.1 34.2 662 2,030
25 20 | BB 36,4 29 2,240
25 + 22 23.4 36. 2 702 2,150

Nore.—Discharge determined from rating curves applicable as follows: July 1-31, 1915, well defined.
Jan. 24 to June 30, 1916, well defined. Gage heights not recorded Aug. 1 to Dec. 31, 1915; ditch under-
going repairs, Ditch dry Jan. 1-23, 1916,

LIHUE DITCH NEAR LIHUE, KAUAIL

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

Recorps avamasLE.—July 1, 1910, to June 30, 1916.

GaGgE.—Vertical staff,

Di1scEHARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND coNTROL.—Channel cut in clay and gravel; ditch clean with lowgrade.
Stage-discharge relation sometimes affected by backwater caused by inflow of
Kanahag ditch 260 feet below gage.

ExTrEMES OF DIsCHARGE.—Maximum stage recorded during period of record, 1.6
feet April, May, and June, 1916 (discharge, 14 million gallons per day, or 22 second-
feet); ditch occasionally dry. )

Diversions.—Part of flow diverted above station into a ditch at lower leve?l..

REecuraTioNs.—By head gates.

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

Accuracy.—Gage read once daily. 'Determinations poor owing to variable effect of
backwater on stage-discharge relation.

Discharge measurements of Likue ditch near Likue, Kauai, during the year ending June 30,
19

16.
D charge.
Date Made b hG % .

ate. ) e o
v (fest). | Secona- | Mijfon
feot. ons
per day.
Jan., 20 | W. V. HAMAY .. oo enieeee e ae e ee e ananna 0.49 0.7 045

Apr. 4|..... L o R 1.50 19 12

Monthly discharge of Likue ditch near Lihue, Kauat, for year ending Julne 30, 1916.

Discharge. Totel run-off.
Month. Miilion gallons per day.
| e | 4
ons. eet,
Maximum. | Minimum.| Mean, | (T€aD). -

4.2 1 3.6 4,10 6.34 17 390
7.8 6.4 7.38 11.4 37 113
12 3.0 7.98 12.3 248 759
14 11 11.7 18.1 352 1,080
14 11 12.6 19.5 391 1,200
14 1 12.3 19.0 369 1,130

Flg’ogf.EIl)ischarge determined from poorly defined rating curve. No gage record Ave. 1,1915, to
eb., 24, 1916.

NORTH FORK OF WAILUA RIVER AT ELEVATION 650 FEET, NEAR LIHUT. KAUAL

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

REeCORDS AVAILABLE.—September 21, 1914, to June 30, 1916.

Gaer.—Stevens water-stage recorder.

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

CHANNEL AND coNTROL.—Omne channel at all stages; straight for 80 feet ab~ve and 50
feet below gage; right bank steep and high; left bank slopes gently. Control com-
posed of boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.9 feet at 4 a. m.
January 26 (discharge, approximately 1,700 million gallons per day, or 2,630
second-feet).

1914-1916: Maximum stage recorded, 9.5 feet at 6.30 p. m. Septemb-r 26, 1914
(discharge, computed from extension of rating curve, approximately 2,200 million
gallons per day, or 3,400 second-feet); minimum stage recorded, 1.3 feet April,
1916 (discharge, 13 million gallons per day, or 20 second-feet).
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Diversions.—None above station.

REeauraTroN.—None.

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

Accuracy.—Discharge July 1 to October 29 ascertained from well-defined rating curve
and a continuous record of gage height; determinations good for all stages; rating
curve November 28 to June 30 not so well defined; results fair for all stages during
this period.

Discharge measurements of North Fork of Wailua River, at elevation 650 feet, near Lihue,
Kauai, during the year ending June 30, 1916.

Discharge.
Date. Made by— heigﬁt
4 (feet). | Second- gﬁ%ﬁ

feet. per day.
July 29 1.87 53 34
Sept. 24 2.16 114 74
Nov. 29 2.02 74 48
Jan. 23 1.93 67 43
May 10 1.91 63 41
June 10 1.67 51 33

Daily discharge, in million gallons, of North Fork of Wailua River, at elevation 650 feet,
near Likue, Kauai, for the year ending June 30, 1916.

Date. July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Avr. | May. | June.
55 52 55 68 14 4 32
48 81 48 246 18 52 32
52 52 38 3231 . 14 72 32
52 52 41 300 13 44 30

38 335 59 32 13 38 52
63 323 41 30 14 68 35
41 142 38 25 14 52 41
35 81 35 25 14 38 35
35 68 32 22 14 35 30
32 72 32 38 20 32 32

52 205 30 20 18 28 59
68 127 30 20 25 32 41
44 120 28 18 16 44 44
38 68 28 18 18 48 41
52 52 48 18 14 32 59
96 48 35 18 14 38 52
48 44 30 20 13 48 44

68 246 25 16 44 59 38
267 68 32 14 278 68 32
142 52 30 14 32 48 32
102 44 32 16 22 38 35

72 63 |....... 16 20 35 52

63 4 |....... 22 |....... 30 |.......

NotE.—Discharge determined from rating curves applicable as follows: July 1 to Oct. 29, 1915, well
defined; Nov. 28, 1915, to June 30, 1916, fairly well defined. Gage height not récorde¢ on days for which
discharge is not given, '
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Monthly discharge of North Fork of Wailua River, at elevation 650 feet, near Lihue,
Kauai, for the year ending June 30, 1916.

N Discharge. Totel run-off.
Month. Million gallons per day.
Se{’e%%d‘ ﬁ:]im* .e}crte-
ons. eet. |
Maximum. | Minimum. | Mean. | (e80)-
76 28 0.8 63.1 1,260 3;880
108 28 45.0 69.6 1,400 4,280
114 25 51.4 79.5 1,490 4,570
267 32 68.9 107 2,140 6, 550
335 41 106 164 3,280 10,100
63 25 37.0 57.2 1,70 3,290
323 1 57.2 88.5 1770 5,440
278 13 26.9 41.6 £ 2,480
76 28 457 69.2 1,390 4250
102 30 4.8 64.7 1 3,850

EKANAHA DITCH NEAR LIHUE, KAUAL -

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

REcorps avamasre.—August 6, 1910, to June 30, 1916,

" Gaee.—Vertical staff. New datum May 28, 1913,

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

CHANNEL AND coNTROL.—Cut in soft lava rock; straight for 30 feet above and 10 feet
below gage. Control composed of soft lava rock, fairsyy permanent bet—~een dates.
of cleaning ditch.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 2.7 feet at 5 p. m.,
September 12 (discharge, 20 million gallons per day, or 31 second-feet); no flow

"November 7-17.
Maximum stage recorded during period of record, 2.6 feet July 24-26, 1913
(discharge, 22 million gallons per day, or 34 second-feet); ditch occasionally dry.
. Diversions.—Diverts part of flow of North Fork of Wailua River.

RecuraTioNn.—By head gates.

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

Accuracy.—Discharge ascertained from well-defined rating curves; good for low and
medium stages; determinations for high and fluctuating stages poor, a~ gage read
only once daily.

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

80, 1816.
Dr=charge.
Dat naleht
ate. @

Made by— (feet). | SBecond- gﬁ'{gﬁ’,ﬁ

feet. per day.

Sept. 24 | W. V. Hardy . e oot it i 2.43 25 16
Jan. 21 (..... o T .97 .9 6.4
22 .. .. L T2 .62 €.3 4.1
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Daily discharge, in million gallons, of Kanaha ditch near Lihue, Kauai, for the year ending
June 80, 1916.

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

) B 16| 16 17 18] 11 7.4 6.0 6.0 14 14 14 13
2 16 | 16 16 161 11 7.8 7.8 4.6 { 15 13 16 12
b 2 16| 17 15 164 11 8.1 5.6 4.6 16 12 15 14
4o 19| 17 16 16| 11 7.8 7.8| 42| 88 13 14 14
[ SN 16| 18 18 4 11 8.1 7.4 3.9 7.4 13 15 14
[ T 16 | 16 16 14| 11 8.4 7.0 3.9 81 13 14 14
[ P, 17| 17 16 144....... 7.8 7.4 5.3 5.6 12 13 14
- S 16| 16 18 ) & 2 O 7.4 8.1 4.2 6.4 12 13 15
L 16| 16 18 14 )....... 6.7 7.4 8.0 6.4 13 13 15
10..cceeennnn... 16| 16 17 M4 ....... 7.0 7.4 4.6 6.4 13 14 15
18] 16 18 7.0 6.4 4.2 6.4 14 15 15

16| 17 8.7 6.4 5.6 6.4 13 15 14

16| 17 18 6.7 5.3 5.6 8.0 12 14 14

15| 17 16 6.7 3.9 56| 11 14 13 15

16| 17 15 8.1 6.0 56| 11 12 15 15

) 1 17| 17 18 12....... 7.4 5.6 6.4 | 11 12 14 16
| ¥ (P 16| 17 18 12 ....... 7.0 6.0 6.4 | 10 14 15 15
) 1. 17| 16 18 14 7.8 6.7 7.0 6.4 9.5 15 14 15
) Xt S 16| 15 16 14 9.5 6.7 6.7 6.4 12 14 15 14
20 i 16| 16 18 16 9.5 6.7 5.3 6.4 12 13 15 15
2 D, 16 8.4 18 15 9.2 7.0 3.9 11 12 13 15 15
22 iiiaiii.s 16| 16 18 14 9.5 8.1 3.6 8.8 13 13 15 15
P J O 171 16 18 4] 11 6.7 3.9 6.7 14 13 15 15
. 171 16 17 14 9.5 7.0 6.4 6.4 14 13 15 14
25 e 17| 16 18 14| 84| 67| 88] 10 14 17 15 14
b 6] 15 7.4 8.1 6.7 11 14 16 15 14
b1 17| 15 7.4 8.4 6.0 13 13 16 16 14
28, i raiiiaaaan 17| 16 7.4 8.8 5.6 11 13 16 14 14
29, el 17] 16 9.5 7.4 5.6 12 14 10 14 14
300t 16 17 7.4 6.7 6.4 |....... 14 14 14 15
3 S b T30 S [ S PR R P 6.4 4.6 ... 15 |oo..... ) T PO

. I;!IOTE.—Discharge determined from well-defined rating curve. No record Oct. 26-31. No flow ¥Nov.

Monthly discharge of Kanaha ditch near Lihue, Kauai, for year ending June 30, 1916.

Discharge. Total run-off.
Month. illion . - .

onth Million gallons per day. Sefce?;d Million Acre-

Maximum.| Minimum. | Mean. | (mean). | allons. feet.
B 151 R 19 16 16.4 25.4 508 1,560
August. . ..ol 18 8. 16.0 4.8 497 1,520
September................. 20 15 17.2 26.6 515 1,580
October 1-25. _............. 18 12 14.1 21.8 3552 1,080
November 1-6, 18-30....... 11 7.4 9.45 14.6 180 551
@COMDET . .« .o eceeieeneeaaaraaaan 8.8 6.4 7.34 11.4 228 698
January.. ...l 8.8 3.6 6.19 9.58 192 589
February.....ccevucarneeanucanans 13 3.9 6.75 10. 4 196 601
March.. .. . .cooiiiiiiiiiaiiaan. 16 5.6 10.9 16.9 339 1,040
April .. i 17 12 13.4 20.7 402 1,230
BY e nmrmnnnnan meaaaans 16 13 14.4 22.3 447 1,370
JUune . .o 16 12 14.4 22.3 432 1,330

EAST BRANCH OF NORTH FORK OF WAILUA RIVER NEAR LIHTE, KAUAI.

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

REcorps avamaBLE.—July 27, 1912, to June 30, 1916.

GAGE.—Stevens water-stage recorder, December 31, 1914, to June 30, 1916; staff 250
feet below present site July 27, 1912, to September 30, 1914.

DiscEARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—Omne channel at all stages; straight for 30 feet above and
120 feet below gage; banks low and wooded. Control compored of boulders;



ISLAND OF RAUAL 57

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 8.9 feet
at 8 a. m. March 3, 1916 (discharge, approximately 3,000 million gallon= per day,
or 4,640 second-feet), minimum stage recorded, 1.6 feet (new datum) March, 1915
(discharge, 7 million gallons per day, or 11 second-feet).
Minimum stage recorded during year, 1.8 feet July, August, and Soptember
(discharge, 16 million gallons per day, or 25 second-feet).
Drversions.—None.
Recurarion.—None. -,
UrtLization.—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.—Determinations good for low and medium stages, except those for March
" 4 to June 30, which are doubtful on account of lack of current-meter measure-
ments. :

Drischarge measurements of East Branch of North Fork of Wailua River near Lihue,
Kauai, during the year ending June 30, 1916.

Discharge.
Dat, Made b hG' et Milli

ate. o by— eig] . on

v (fect). | S0004- | gallons

* | per day.
Aug. 17 1.95 42 27
Sept. 24 2.20 9 61
Nov. 27 2.17 68 44
28 2.29 R 62
Jan, 23 2.12 62 41
June 10 L70 3" 20

Daily discharge, in million gallons, of East Branch of North Fork of Wailua River near
Lihue, Kauat, for the year ending June 30, 1916.

Day. July. | Aug. | Sept. | Oct. iNov. Dec. | Jan. | Feb. | Mar. | Apr. | Xay. | June.

42 60 16

42 143 16

42 186 16

37 190 16

42 132 16

371 202 24

37 132 20

37 100 16

37 110 42

37 166 20

37 67 24

37 42 20

37 32 16

42 28 20

42 28 20

37 24 67

37 20 37

42 20 28

54 32 28

42 32 28

37 24 42

37 24 37

37 28 37

37 32 24

42 24 32

100 24 28

90 32 24

110 28 16

! 24 42

! 54 20 74

..................... ! 20 |.......
|

Nore.—Discharge determined from rating curves spplicable as follows: July 1 to Sept. 16, 1915, and
Nov. 10, 1915, to Mar. 3, 1916, well defined below 100 million %3 ons per day. Sept. 17 to 1ov. 9, 1915,
well defined below 60 million gallons per day. Mar. 4 to June 30, 1916, poorly defined. Gage heights not
recorded on days for which dischargeis not given.
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Monthly discharge of East Branch of North Fork of Wailua River near Lihue, Kauat, for
year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
Setc:e'éd' Million Acre-
(mean) gellons. feet.
Maximum. | Minimum. | Mean. :

44 16 27.0 41.8 838 2,570
80 16 29.7 46.0 920 2,830
140 16 50.0 77.4 1,500 4,600
121 20 52.4 8L.1 1,620 4,980
129 16 30.0 46.4 691 2,120
110 37 46.7 72.3 1,400 4,300
202 20 64.7 100 2,010 6,160
74 16 28.2 43.6 846 2,600

EAPAA RIVER NEAR KEALIA, KAUAL

LocaTion.—A quarter of a mile below confluence of two main branches, about 1%
milesabove intake of Kapahi ditch and 6 miles northwest of Keslia.

REcorps AvamwaBLe.—June 23, 1915, to June 30, 1916. July 23, 1910, to May 16, 1915,
at old station about a mile downstream.

Gaee.—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
and below gage; right bank vertical; left bank high with gentle slope. Control
fairly permanent between extreme floods.

ExTREMES OF DISCHARGE.—Maximum stage recorded at present site, 9.2 feet at 1
a. m. March 4, 1916 (discharge, approximately 850 million gallons per day, or
1,320 second-feet); minimum stage recorded, 1.65 feet August 28 and 29, 1915
(discharge, 11 million gallons per day, or 17 second-feet).

Maximum stage recorded during period of record at staff gave site, 13 feet,
ascertained from flood marks, December 3, 1914 (discharge, rougl ly estimated by
extension of previous rating curve, 1,200 million gallons per day, or 1,860 second-
feet); minimum stage recorded, 1.356 feet February, March, and April, 1914
(discharge, 6.2 million gallons per day, or 9.6 second-feet).

DrverstoNs.—Very small irrigation ditch diverts water above statior.

RecuraTioN.—Practically none.

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

Accuracy.—Records fair for entire year.

Discharge measurements of Kapaa River near Kealia, Koauai, during the year ending

June 30, 1916.
Discharge.
Date. Made b; hG'a t
ate. o by— eig]

4 (feet). | Second- }é‘;llll(ix(x’xg

feet. per day.
Sept. 25 [ W, V. Hardy ..o cceraemeeie ot ie i ctaaecamaeeieececnaan 2.15 39 25
Nov. 20 |..... Lo 1 RN e eteieceeeeaaeeanaas 1.90 28 18
Jan. 26 | D. E. HOIMeT . . o oottt e e ie i e iiace e e marac e enan 2.84 118 76
26 |..... L [ D e eaeeaeaeaeaaseaanaeaaa 2.71 105 68
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Daily discharge, tn million gallons, of Kapaa River near Kealia, Kauai, fo~ the year
’ ending June 30, 1916.

- Date. July. | Ang. | Sept. | Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | Mvy. | June.
) 17 16 14 24 18 34 24 31 26 17 44 17
2 i 17 17 13 37 40 20 60 24 152 16 60 17
[ SO 18 14 14 37 97 26 26 26 112 16 56 18
L 14 24 18 20 60 18 37 24 212 16 26 20
1 R 12 18 16 17 44 20 34 28 78 17 48 24

13 31 14 17 31 52 3 28 56 16 26 24
17 20 13 16 22 18 74 26 44 18 22 24
18 52 14 14 37 17 88 34 24 14 22 48
17 22 14 22 70 17 83 107 18 14 20 26
28 16 12 18 88 21 117 40 17 16 52 20
18 16 24 14 40 17 60 26 17 18 28 22
18 16 22 16 52 16 37 24 17 16 18 20
17 17 16 16 37 16 34 22 17 16 16 18
14 16 13 14 26 16 70 20 40 18 17 20
17 14 13 13 18 107 31 20 26 17 20 20
20 13 70 14 17 28 34 20 20 16 16 60
14 13 20 14 17 26 83 18 18 17 14 37
20 12 22 52 16 34 56 18 18 26 18 24
22 12 17 31 28 20 31 18 18 17 34 24
17 22 20 70 18 18 24 18 18 17 37 31

17 40 22 18 31 22 18 18 17 22 37
28 18 31 22 31 60 20 20 18 17 34 28
20 14 22 37 37 22 20 20 20 16 34 26
16 16 20 34 48 56 26 18 24 17 31 22
13 15 44 22 56 48 127 18 17 26 24 34
17| 13| e8| a]  assl! 128 18| 17| 18| =8 26
14 12 34 31 20 142 28 26 16 34 34 22
17 11 22 24 31 92 24 24 16 14 22 20
14 11 22 24 48 52 22 20 16 13 18 24
16 14 20 22 20 34 26 |....... 16 16 18 37
16 22 |....... 20 |....... 28 22 |....... ) i PR, 17 feeene.s

Nore.—Discharge determined from fairly well defined rating curve. Aug. 14 and 15 interpolated.
Monthly discharge of Kapaa River near Kealia, Kauai, for the year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
S| M | e
ons. eet.
Maximum. | Minimum. | Mean. | (THe€81)-

70 12 19.0 20.4 580 1,810
52 11 17.6 27.2 545 1,670
70 12 2.1 34.2 662 2,030
70 13 24.7 38.2 765 2,350
97 16 37.4 57.9 1,120 3,440
142 16 36.9 57.1 1,140 3,510
127 20 48.3 74.7 1,500 4,600
107 18 26.0 40,2 754 2,310
212 16 36.5 56.5 1,130 3,470
34 13 g 5 27.1 52 1,610
60 14 .3 43.% 87¢ 2,690
60 17 26.3 40.7 79n 2,420
212 11 - 28.4 43.9 10,400 31,900

KAPAHI DITCH NEAR KEALIA, KAUAIL

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

REcorps Avamasre.—April 15, 1909, to May 2, 1914, and May 10, 1915, to June 30,
1916.

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

DiscHARGE MEASUREMENTS.—Made by 20-foot sharp-crested weir immediately below
gage.
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CHANNEL AND coNTROL.—Channel straight for 50 feet above weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded during periol of record, 1.98 1
feet at 2 a. m. September 16, 1915; discharge, 120 million gallons per day, or 186
second-feet, minimum ‘discharge recorded, 1.5 million gallony per day, or 2.3
second-feet October 1, 1911. ’

Minimum stage recorded during year, 0.15 foot November 1€ and February 28
(discharge, 2.6 million gallons per day, or 4.0 second-feet).

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

ReauLaTion.—Flow regulated by head gates.

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

Accuracy.—Conditions at weir fairly good; results fair for all stager

Discharge measurements of Kapahi dilch near Kealia, Kauai, durirg the year ending

June 30, 1916.
[Made by W. V. Hardy.]

Gage Gage
height. Discharge. height. Discharge.
Date. y Date. j M

illion illion

Feot. Se[cortxd- gallons Foot. Sm’;‘d' gallons

eel- | per day. - | per day.
Oct.2... .. ....... 0. 60 29 19 1l Nov.20............ 0. 56 28 18
Oct.2.............. .61 29 19 || Apr.26... . o000 .56 26 17

Daily discharge, in million gallons, of Kapahi ditch near Kealia, Kauat, for the year ending

June 80, 1916.

Jan. | Feb. | Mar. | Apr. | May. | June.
18 55| 15 13 40 |.......
11 55| 15 13 40 |.......
11 5.5 7.1 13 25 |o......
11 7.1 3.9 13 22 13
11 9.0 7.1 13 20 18
11 9.0 9.0 13 18 18
11 9.0 9.0 11 18 18

9.0 9.0 9.0 un 20 22
/20 1 P 13 11 18 22
(20 N PO 17 11 18 15
(3 T R 17 15 18 18
71 ..., 1 13 18 15
7.1 551 15 13 15 13
7.1 5.5 18 15 15 15
7.1 7.1 18 13 18 15
7.1 7.1 18 11 13 37
7.1 9.0 15 11 13 22
7.1] 13 15 20 15 18
7.1 13 15 13 22 18
7.1] 13 13 ) 2 N 20
7.1 13 13 1t f...... 22
7.1] 13 13 5 3 20
7.1] 13 15 13...... 18
7.1 13 18 13 [o...... 15
551 13 15 20 {....... 20
2 ..., 13 15 ... .. 20
22 ... 13 4., 13
22 2.6 | 11 13 ... 15
9.0 9.0 13 .. 18
3.9 feeennns 13 16 ..., 25
3.9 ...l b T (R PR R P

“Notk.—Discharge determined by weir formula, Q=333 LH % Gage height not recorded on days
for which discharge is not given.

1 Determinations of maximum discharge supersede those published in Water Supply Paper 430, which
were based on extension of current-meter rating curve.
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Montlly discharge of Kapahi ditch near Kealia, Kauai, for the year ending June 30, 1916.

Discharge. Tota' run-off.
Month, Million gallons per day.
. Second- glgglion Acre-
. ons. et
‘ Maximum. | Minimum, | Mean. | (T8

AUZUSE. oo oot 28 11 16.1 24.9 467 1,530
September 1-25. ... ... ... 70 13 19.9 30.8 4¢R 1,530
Oectober 2-31.. PN 46 13 19.8 30.6 5ER 1,820
December. 34 7.1 18.7 28.9 578 1,780
January. 22 3.9 9.51 14.7 25 905
March. 18 3.9 13.4 20.7 416 1,270
April..... 34 11 13.9 21.5 416 1,280
Ay 119, o, 40 13 20.3 31.4 3fQ 1,180
June 4-30...c.ceineiiiii i 37 13 18.8 29.1 502 1,560

ANAHOLA RIVER NEAR KEALIA, KAUAIL

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

REecorps AvaILABLE.—August 22 to November 2, 1910; December 28, 1912, to June 30,
1916. Fragmentary record December 15, 1910, to December 28, 1912. at dam a
quarter of a mile below present site.

Gaar.—Friez water-stage recorder August 22 to November 2, 1910, and December 28,
1912, to June 30, 1916. From December 15, 1910, to December 28 1912, an
inclined staff.

DiscrarGE 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.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.7 feet at 1 a. m.
March 4 (discharge, approximately 1,000 million gallons per day, or 1,550 second-
feet); minimum stage recorded, 1.65 feet, July, August, September, and April
(discharge, 4.2 million gallons per day, or 6.5 second-feet).

Maximum stage recorded during period of record, 12.9 feet at 7:30 p. m. Sep-
tember 26, 1914 (discharge, estimated from extension of rating curve, approxi-
mately 1,450 million gallons per day, or 2,240 second-feet); minimum stage
recorded, 1.3 feet February 27 and 28, 1915 (discharge, 2 million gallons per day,
or 3.1 second-feet).

Drversions.—Part of flow diverted 8 miles above station.

RecuraTion.—None, except by diversions.

UriLization.—Irrigation of sugar cane.

Accuracy.—Discharge ascertained from fairly well defined rating curve and con-
tinuous gage-height record; determinations fair below 120 million gallors per day.

Discharge measurements of Anahola River near Kealia, Kauai, during the year erding June
30, 1916. '

|Made by W. V. Hardy.]

g

5 -
Discharge, . Discharge.
G G -
Date. he{'gft . Date. heﬁt
(feet). | Second- | Million (feet). | Seconc- | Mition
fee. | &alloms 7| oot | 1
- per day. per day.
1.90 15 9.4 2.79 99 64
2.10 17 11 1.69 7.1 4.6
Jan.26... 2.98 127 82 1.73 8.0 5.2
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Daily discharge, in million gallons, of Anahola River near Kealia, Kcuai, for the year
ending June 30, 1916.

Date. I July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. l May. | June.
. 6.0 4.8 4.8 9.5 9.5 29 23] 20 9.5 48 1....... . 5.4
2 6.0 4.8 4.8 20 18 20 50 18 | 92 4.8 ..., 5.4
T 6.0 4.2 481 20 55 26 26| 16 481 ... 4.8
4ol 5.4 6.0 4.8 9.5 37 18 42| 16 178 4.8 |....... 6.0
Beveiiie, 4.8 6.0 4.8 8.0 29 20 29} 29 65 4.8 ... 7.0
. 4.8 7.0 4.8 7.01 29 33 230 20 37 481 ... 14
Teieeians 4.8 5.4 4.2 7.0 18 16 29| 18 23 4.8 ... 8.0
. 481 14 4.8 6.0 26 14 42 14 4.8 ... 6.0
| 4.8 6.0 4.8 9.5 | 55 14 37 | 178 9.5 4.8 ... 6.0

0. 6.0 5.4 4.8 7.0 70 16 50 8.0 4.8 ... 6.0
5.4 5.4 6.0 6.0 | 42 12 4241 29 8.0 6.01._..... 6.0
6.0 5.4 6.0 6.0 46 12 371 18 8.0 5.4 |....... 5.4
4.8 7.0 4.8 6.01 33 1 3741 18 8.0 4.8 1....... 5.4
4.8 7.0 4.8 6.0 20 11 37| 18 23 [ 3 PO P
6.0 5.4 4.8 6.0 16 119 20| 18 11 48 s
4.8 481 46 6.0 14 33 20 18 8.0 4.8 1 el
4.2 4.8 8.0 6.0 12 20 7 18 7.0 5.4 ... ... 8.0
6.0 4.8 6.0 18 11 42 46| 18 6.0 80 |....... 6.0
9.5 4.8 6.0 11 18 18 23| 18 6.0 6.0 |....... 5.4
6.0 5.4 5.4 26 11 18 20| 18 6.0 541 11 6.0

12 6.0 11 9.5 9.5 20 181 18 6.0 4.8 7.0 6.0
7.0 60| 11 80| 11 42 16 1 1t 6.0 4.2 7.0 6.0
6.0 48| M 11 11 14 16| 12 7.0 4.2 8.0 5.4
5.4 7.0 8.0 23 65 65 20, 11 9.5 4.8 8.0 4.8
4.8 6.0 80/ 12 37 42 154 11 6.0 4.8 7.0 5.4
4.8 54| 11 16 37 29 154 8.0 6.0 4.8 7.0 5.4
4.8 5.41 12 20 18 130 33 8.0 5.4 9.5 | 12 4.8
5.4 4.8 30 11 29 102 23 8.0 5.4 4.8 8.0 4.8
4.8 4.8 9.5 | M4 65 55 20 8.0 5.4 4.2 6.0 5.4
4.8 48| 11 1 23 33 29 [....... 5.4 6.0 6.0 7.0
4.8 48 ... |V A P 29 20 ... 6.0 |....... 5.4 ...t

Nore.—Discharge determined from rating curve fairly well defined below 120 mil'fon gallons per day.
Discharge, Mar. 4 to Apv. 22, ascertained by comparison with Kapaa River. Gage height not recorded
on days for which discharge is not given.

Monthly discharge of Anahola River near Kealia, Kauai, for the year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
Sefco:gd- Million Acre-
. (mggn) gallons. feat.
Maximum. | Minimum. | Mean. .

12 4,2 5. 66 8.76 176 538
14 4.2 5.76 8,90 178 54T
46 4.2 8.29 12.8 249 763
26 6.0 1.2 17.3 347 1,070
70 9.5 29.1 45,0 873 2,680
130 11 34.3 53.1 1,060 3,260
154 16 38.9 60.2 1,210 3,700
178 8.0 24.7 38.2 7 2,200
178 5.4 20.8 32.2 645 1,980
9.5 4.2 5.20 8.05 156 479
y 12 5.4 7.70 11.9 92 284
June 1-13, . 14 1.8 6.14 9.50 166 509

ANAHOLA DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAL

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

RECORDS AvAILABLE.—May 30, 1915, to June 30, 1916.

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

DiscHARGE MEASUREMENTS.—Made from wooden footbridge at gage.

CHANNEL AND coNTrOL.—Channel at gage is short straight stretch of open ditch cut
in firm earth between two tunnels. Control, rock section of ditch, is probably
permanent.
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EXTREMES OF DISCHARGE, 1915-16.—Maximum stage recorded, 3.72 feet at 4.30 a. m.
January 26, 1916 (discharge, 53 million gallons per day, or 82 second-feet);
minimum stage recorded, 1.0 foot January 1, 1916 (discharge, 0.9 million gallons
per day, or 1.4 second-feet).

Drversions.—Diverts from Anahola River.

RuauraTion.—By head gates.

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

Accuraoy.—Discharge ascertained from well defined rating curve and a continuous
gage-height record; results good below 20 million gallons per day.

Discharge measurements of Anahola ditch above Kaneha reservoir, near Kealia, Kauai,
during the year ending June 30, 1916.

[Made by W. V. Hardy.]

Discharge. Discharge.
Date. h%fgg:?t Dat hGﬁg it
ate., 3 ate. €]

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

feet, | jgallons feo gallons

per day. per day.
July 20............. 1.44 6.5 4.2 Dec.23......canntn 1.65 8.4 5.4
Sept.25............ 2.10 19 12 Apr.25. .. .o, L2 3.6 2.3

Daily discharge, in_million gallons, of Anahola ditch above Kaneha Reservoir, mear
Kealia, Kauai, for the year ending June 30, 1916.

Date. July. | Aug. Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May. | June.
) R 5.9 2.2 4.9 0.9 1........ 5.9 3.4 a7 3.9
2t 7.6 3.0 3.9 1.2 .....a0 15 2.6 49 3.4
3..... 7.0 3.4 4.4 L2 e 2.6 20 3.4
[ SO, 6.4 5.9 3.9 ) 15 DR I 2.2 20 4.4
[ 4.4 3.9 3.4 L2 ..., 5.9 2.6 26 4.9
4.4 3.9 3.9 1.2 6.4 2.2 18 7.0
6.4 3.9 3.4 1.5 5.4 2.2 11 8.2

5.4 3.9 5.4 L5 |- 5.4 1.8 8.2 16
4.4 3.9 5.9 1.2 . 5.4 1.8 5.9 8.9
........... 4.9 7.0 L5 1. 4.9 1.8 14 4.9
5.9 |. 3.9 4.9 1.2 . 4,4 4.9 14 4.9
, 7.0 3.9 4.4 1.2 . 3.9 2.2 7.0 3.9
4.4 . 3.9 3.9 3.4 (. 3.9 2.2 5.4 3.4
3.9 1. 3.9 3.4 7.0 7.0 6.4 5.4 5.4
5.9 3.9 7.0 5.4 6.4 [........ 5.4 4.4

16.......... 4.9 3.9 4.4 5.4 |..o..... 3.9 3.9 17
17 3.4 5.4 6.4 10 5.4 3.4 3.4,
18 .. 8.2 . 5.9 7.0 8.2 4.4 3.4 . 7.0 5.4
19.......... 12 . 10 5.9 6.4 3.9 3.4 . 11 4.9
20, ... 8.2 5.9 5.4 4.9 3.4 3.0 12 8.2
b1 16 4.9 5.9 3.9 3.0 3.0 |........ 7.6 8.2
22 . iunann - 6.4 {. 7.6 7.0 3.4 3.0 3.0l .... 8.2 5.4
... J 3.9 (. 4.9 5.4 3.0 3.0 3.0 2.6 |..oann 4.9
b 4.4 |. 3.9 (........ 4.4 3.0 5.9 3.9 ...t 4,4
P T 4.4 3.9 3.4 12 3.0 3.4 4.4 10 7.0
2%.. 5.4 4.9 5.9 12 2.8 3.0 3.4+ 82 4.9
. 5.4 3.9 4.4 10 .3.9 2.6 11 11 4.4
28. 6.4 4.4 3.0 8.9 3.0} 2.6 3.0 5.9 3.9
29, 4.4 4.9 1.8, 3.0 3.9 . 2.6 4.9 4.9
30. 3.9 . 0 4.4 1.5 1. .- 4.9 10 4.4 82
31. 3.9 . 22 el ) U5 0 DR 5.4 ....... 3.9 |....... N

NorE.—Discharge determined from rating eurve well defined below 20 million gallons per day. Record,
sheets Aug. 13 to Oct. 29 and Apr. 15 ta 32 were lost by observer, Water spilling through side gates Jan. 29
1o Feb. 16. Gage height nof recorded on other days for which diseharge is not given.
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EKALIHIWAI RIVER NEAR HANALEI, KAUAI

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

REcORDS AVAILABLE.—March 13, 1914, to June 30, 1916.

GAGE.—Stevens water-stage recorder.

DiscEARGE 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 during year, 8.8 feet at 11.30
p- m. March 3 (discharge, approximately 2,100 million gallons per day, or 3,250
second-feet); minimum stage recorded, 0.8 foot April, 1916 (discharge, 9 million
gallons per day, or 14 second-feet).

1914-1916: Maximum stage recorded, 14.4 feet at 6.30 a. m. September 25,
1914 (discharge, computed from extension of rating curve, approximately 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.

REcuraTiON.—None.

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

Accuracy.—Discharge ascertained from well-defined rating curves and a continuous
gage-height record; determinations good below 600 million gallcns per day.

Discharge measurements of Kalikiwai River near Hanalei, Kauai, during the year
ending June 30, 1916.

- Discharge.
: - Gage
Date. Made by— l(lggt )t Second- Million
. foet gallons
: per day.
2.16 133 86
1.33 2 14
1.05 23 15
2.28 192 124
3.26 488 315
1.69 101 65
1.32 43 28
1.22 36 23
1.14 28 18
1.67 91 59
1.54 73 47
1.73 113 73
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Daily discharge, in million gallons, of Kalihiwai River near Hanalet, Kauai, for the year
ending June 30, 1916,

£ 34

Day. July. | Aug. | Sept.| Oct. | Nov. | Dec. { Jan. | Feb. | Mar. | Apr. | May. | June.
30 21 14 71 26 26 24 21 38 11 17
26 30 14 65 83 24 42 16 }....... 10 95 17
24 26 16 Ky 180 26 24 4)...... 10 101 16
21 42 21 33 145 24 59 14 192 9 83 17
18 30 16 26 83 f....... 42 21 63 10 119 20
19 48 16 24 (1 PO 18 43 9 73 22
26 38 14 21 48 7 16 27 9 53 20
26 83 13 18 5. ..... 77 19 22 9 43 43
24 33 13 26 151, 77 71 20 9 38 27
33 24 13 21 1B0i....... 108 21 17 9 95 20
26 21 30 18 65 |.. 59 18 17 10 58 20
24 24 24 18 53 |. 53 16 16 9 34 17
19 33 16 16 59 1. 42 14 14 10 27 16
19 30 14 38 65 14 53 14 24 17
21 24 14 14 26 33 13 24 10 27 16

21 42 16 24 26 65 2 ,17 20

18 18 19 24 21 77 12 16 11 17

18 16 5% 21 38 42 12 16 17 24 22
18 13 38 42 21 33 12 14 11 43 24
30 26 108 24 19 24 11 14 n 48 34
30 53 30 21 30 21 14 14 27 43
b 53 33 38 65 19 13 14 10 34 30
18 38 42 42 24 18 12 16 38 27
19 59 53 38 53 24 11 24 10 34 22
19 kel 38 33 48 |.enn... 11 14 27 30 27
16 ki 48 24 33 |.een... 1 12 16 58 22
14 77 38 26 1224....... 16 11 27 53 20
4| 48] 26| s9| 77|l 1B n| 1l 30 17
13 59 38 48 18 12 12 11 24 22
14 7 24 33 33 19 [....... 12 22 20 27
18 [aeueenn .1 N O 30 16 foceen.e 17 femennen 20 feeann.n

Norte.—Discharge determined from rating curves applicable as follows: July 1, 1915, to Mar. 3, 1916, well
defined below 600 million gallons per day. Mar. 4 to June 30, 1916, well defined. ~ Gage heigh* not recorded
on days for which discharge is not given.

Monthly discharge of Kalihiwai River near Hanalei, Kaua, for year ending June 30, 1916,

Discharge. Tot~1 run-off.

Month. Million gallons per day. .
S"fe‘;’tld' Million | Acre
gallon<

g

Maximum. | Minimum, | Mean, | (2€80).

August. .o oo 83 13 26,2 40.5 811 2,
September. ...........coeiiieiiaaa.. 77 13 32.5 5G.3 975 2,
October. . .- 108 14 35.3 54.6 , 000 3,
180 0] 897 Luo| 5

7 11 16.5 25.5 478 1,

27 20| 186 0| 1

119 | 40| w7 L#0| 4

53 16 243 37.6 729 2

BE338E8L

HANALEI RIVER AT ELEVATION 625 FEET!, NEAR HANALEI, EATAlL
Location.—Two miles west of Kauai Electric Co.’s power line and 10 miles south of
Hanalei. Trail to station leaves power line at pole No. 485.
RECORDS AVAILABLE.—January 26, 1914, to Juwe 30, 1916.
Gacr.—Stevens water-stage rder; datum raised 6.0 feet January 15, 1915.
DisCHARGE MEASUREMENTR.—Mille by wading or from footbridge.
CHANNEL AND cONTROL.—One channel at all stages; straight for 100 féet above and
below gage. Stream bed rough; right bank steep and high; left bank slcves gently.
Control composed of boulders; shifting.

1 Corrected elevation; formerly published as 750 feet.
81605°—17—wsp 45—
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EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 7.2 feet at 2 a. m.
January 26 (discharge, approximately 2,500 million gallons per day, or 3,860
second-feet); minimum stage recorded, 0.5 foot April 21-24 (discheage, 25 million
gallons per day, or 39 second-feet).

Maximum stage recorded during period of record, 9.7 feet (new d~tum) Septem-
ber 26, 1914 (discharge, computed from extension of rating curve, approximately
3,800 mi]lion gallons per day, or 5,880 second-feet); minimum stage recorded,
0.4 foot (new datum) March, 1914 (discharge, 24 million gallons per day, or 37

second-feet).

Driverstons.—None above station.

REeauLaTION.—None.

UrruzarioN.—Irrigation, pmiver, and domestic supply.
Accuracy.—Discharge ascertained from well-defined rating curves and a continuous

gage-height record; results good for all stages.

Dzsc]aarge measurements of Hanalei River, at elevation 625 feet, near E’analez Kauaz,
during the year ending June 30, 1916.

Discharge.
Date, Made b, hG?' et Milli
ate. e by— ei N - on
v (feot). | 572004 | gallons
. per day.
July 30| D.E. Hurner 0.88 59 38
Sept. 30 | W.V. Hardy. 1.34 138 89
Dee. 13 |..... .91 70 45
Jan. 29 ]..... 1.09 99 64
Mar. 16| D. E. Homer- .95 76 49
May 14 |..... .92 79 51
..... 1.03 91 59

Daily discharge, in million gallons, of Hanalei River at elevation 625 feet, near Hanalei,
Kauaz, for the year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June.
53 48 58 118 96 88 % 76 352 29 126 43
43 64 44 126 126 88 64 64 352 27 118 40
48 48 40 204 360 76 95 59 678 32 183 43
44 70 37 103 580 76 64 50 335 27 152 43
40 43 44 70 360 70 126 64 118 27 335 46
44 110 48 64 245 64 88 0 255 27 172 70
58 53 40 58 182 152 95 64 95 27 126 59
53 135 37 53 118 132 285 64 64 27 88 76
70 70 37 53 440 112 410 59 50 27 82 76
89 53 37 53 370 92 470 126 43 27 118
58 48 37 44 450 72 490 95 40 29 64 50
58 53 89 44 194 52 216 70 37 27 59 43

82 96 48 172 46 118 59 34 27 54 40

44 126 58 48 162 46 110 50 82 32 50 37
44 82 48 40 126 162 110 46 88 29 46 95
58 70 96 40 95 118 143 43 50 27 43 54
48 70 58 44 82 7 3%0 40 43 29 40 43
82 70 82 76 76 95 216 40 37 3¢ 43 46
76 70 64 89 76 64 183 37 34 2¢ 64 88
48 89 64 162 172 59 95 34 34 20, 64 76
76 204 118 95 64 82 34 32 28 54 88

48 64 103 70 1024 118 70 43 32 28 8 0
34 53 126 162 70 59 50 32 25 82 59
34 48 110 96 216 76 82 37 37 25 59 46
40 48 103 118 143 172 430 34 32 5 46 54
76 44 103 110 95 88 570 43 29 50 64 54
48 40 103 136 110 300 102 37 29 118 102 54
53 37 70 96 76 228 76 34 27 46 82 64
44 37 76 82 82 183 64 64 27 37 59 54
34 82 126 194 126 881 ...... 27 37 50 54

40 58 1....... 76 f.-..... 88 64 ...... 29|....... 43 |.......

NofTE.—Discharge determined a.s follows: July 1 to Nov. 9, 1915, and Nov. 10, 1915, to June 30, 1916,
from well-defined rating curves; Se t 26-29 andy May 9-14 estunated by comparison with flow of ]iahhl:

wai Stream; Dec. 8-12, interpola
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Monthly discharge of Hanalet River at elevation 625 feet, near Hanalei, Kauas, for the year
ending June 30, 1916.

Discharge. Run-off.
Month. Million gallons per day.
oy | | A
ons., oot.
Maximum. | Minimum. | Mean, | (m€an).

89 34 53.2 82.3 1,650 5,060
135 34 64.5 99.8 2,000 6,140
204 37 71.9 111 2,160 6,620
204 40 8.8 | 134 2,600 8,260
580 76| 192 297 5,760 | 17,700
300 46 105 162 3,250 9,900
570 59 178 275 5,530 16,900
126 34 54.7 84.6 1,580 4,870
678 27| 102 158 3,150 9,700
118 25 33.8 52,3 1,020 3,110
335 40 88.0 136 2,730 8,370
95 37 57.8 88.7 1,720 5,280
678 25 90.8 140 33,200 102,000

HANALEI RIVER NEAR HANALEI, KAUAL

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

REcORDS AvamaBLE.—December 28, 1911, to June 30, 1916.

GacE.—Inclined and vertical staff on left bank.

DiscHarGE MEASUREMENTS.—Made by wading or from cable.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during yaer, 11.75 fest at 3
p. m. November 8 (discharge, approximately 4,150 million gallons per day, or
6,420 second-feet); minimum stage recorded, 6.55 feet April 16 and May 4 (dis-
charge, 32 million gallons per day, or 50 second-feet).

Maximum stage recorded during period of record, 17.52 feet at 4 p. 1m. Sep-
tember 26, 1914 (discharge, computed from extension of rating curve, avproxi-
mately 14,000 million gallons per day, or 21,700 second-feet); minimur? stage
recorded, 6.21 feet March 25, 1914 (discharge, 26 million gallons per day, or 40
second-feet).

Drversrons.—China ditch diverts water above station.

REGcULATION.—By diversions only.

Urnizamion.—Most of the water passing the station is wasted, but a small amount

. is diverted for irrigation of rice and taro.

Accuracy.—Gage read twice daily. Determinations based on rating curves well
defined below 1,000 million gallons per day; fair for all stages.

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

June 30, 1916.
Discharge.
Dat Made b, hcﬁt
ate. | . — o

v (feet). | Seeond- | Frilion
fest. | Sgme
Dec. 18 | W. V. Hardy . ceennnmieeneee e eaecaeeaaeaeeeaennnns 7.10 285 184
Jan. 30 |..... B R SR 7.22 332 215
May 5. ... do. Lo Il 7.05| 1,000 648
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Daily discharge, in million gallons, of Hanalei River near Hanalet, Kauat, for the year
ending June 30, 1916.

Date. July. ! Aug, | Sept.|{ Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
130 76 76 225 315 200 144 144 320 60 610 84
130 130 66 560 472 144 295 144 645 60 550 72
130 76 76 445 530 144 144 144 550 50 144 84
115 205 76 128 162 112 960 50 32 98
115 115 130 165 680 128 320 270 345 50 865 128
115 390 76 130 500 370 200 128 580 50 460 144
100 130 76 130 200 144 430 112 270 40 270 98
165 650 7% 115 1 2,120 112 490 144 162 50 270 220
100 650 7% 130 | 1,100 112 715 128 128 40 460 144
185 148 88 115 4 220 610 200 112 50 430 98
115 130 185 100 430 112 430 144 98 50 820 128
100 130 165 100 370 98 320 128 98 40 245 84
130 148 100 100 430 84 320 112 84 32 128 98
115 76 88 88 270 144 520 98 295 84 98 84
88 165 76 76 295 112 162 50 112 72
130 148 115 100 144 270 180 98 98 32 112 270
76 130 76 76 128 162 750 84 72 60 84 162
100 100 115 268 128 200 180 72 84 112 84 98
245 88 88 295 144 270 72 60 50 200 128
88 205 245 620 144 128 200 72 128 60 320 162
205 165 445 205 162 162 162 128 60 40 128 270
145 148 225 165 430 430 144 128 98 40 200 144
100 115 165 925 144 128 220 84 40 200 128
88 115 205 740 270 128 180 50 40 180
76 100 340 315 162 520 680 72 50 180 180 112
245 88 390 205 162 270 | 1,320 60 60 84 270 98
115 66 390 315 144 960 2 112 60 220 345 84
148 76 205 245 162 550 180 245 112 144 98
100 66 245 245 370 144 112 72 60 98
76 76 290 225 162 200 205 [o...... 72 430 98 128
76 (i 3 D 205 |.--.... 162 144 |....... 60 |eeo.... 112 |.......

NotE.—Discharge determined from rating curves fairly well defined below 1,000 rillion gallons per day
and applicable as follows: July 1 to Nov. 8, 1915; Nov. 9, 1915, to June 30, 1916.

Monthly discharge of Hanalei River near Hanalet, Kauat, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per, day.
St | i | A
ons. eet.
Maximum. { Minimum. | Mean. (mean). | &

245 76 124 192 3,850 11,800
650 66 161 249 4,980 15,300
445 166 257 4,970 15,300
740 76 232 359 22,100
2,120 128 436 675 13,100 40,100
251 388 479 23,900
1,320 128 338 523 10, 500 32, 200
270 130 20t 3,780 11,600
960 50 192 297 5,970 18,300
430 32 77.2 119 2,320 7,110
855 32 266 412 8,240 25,300
270 72 123 190 3,690 11,300
2,120 32 208 322 76,400 | 234,000

CHINA DITCH NEAR HANALEI, KAUAL

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

REcorDs AVAILABLE.—March 17, 1914, to June 30, 1916. December 28, 1911, to Sep-
tember 30, 1913, at old station a quarter of a mile below prese~t station.

Gace.—Vertical staff on left bank. Vertical staff at old station.

DISCHARGE MEASUREMENTS.—Made from plank.

CHANNEL AND coNTROL.—Cut in clay and gravel; subject to growth of grass and weeds
which affects stage-discharge relation. .
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.4 feet at 7 a. m.
April 28 (discharge, 46 million gallons per day, or 71 second-feet); minimum stage
recorded, 0.8 foot February 14 and 15 (discharge, 4.8 million gallons p~r day, or

7.4 second-feet).
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 ocrasionally

DiversioNs.—Diverts part of flow of Hanalei River.

REeauraTioNn.—By head gates.

UrmuizaTion.—Irrigation of rice and taro. .

Accuracy.—Gage read twice daily. Stage-discharge relation rather unstable owing
to growth of aquatic plants in channel; determinations poor.

Discharge measurements of China ditch near Hanalei, Kauai, during the yenr ending
June 30, 1916.

[Made by W. V. Hardy.)

Discharge. Dissharge.
Dati height Date. hG'a t
ate. 01 + ate. (o .

(feet). | Second- gllllégl; (!eegt). S«;oond« galllllclp(l’x';

feet. per day. eet. pet day.

Dec, 18............. 1.44 20 13 Maybeeoeenanaanna. 1.97 47 28
Jan.30............. 1.10 15 9.6 [ TR | 1.90 E 26

30cceiiaaa... .99 13 8.3

Monthly discharge of China ditch near Hanalei, Kauat, for year ending June 39, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
o | | A
ons e
Maximum, | Minimum. | Mean, | (mean).

31 22 25.5 39.5 792 2,430
31 19 249 37.4 748 | 2,300
25 16 23.0 35.6 692 2,120
28 18 219 339 680 2,080
32 12 18.7 28.9 561 L7200
23 82| 131 20.3 406 1,250
24 5.5 12.8 19.8 397 1,220
20 4.8 9.58 14.8 27¢ 853
34 7.1 17.9 27.7 55¢ 1,700
32 19 23.2 35.9 696 2,140
32 14 20.7 32.0 645 1,970
16 21.6 33.4 64¢ 1,990
34 4.8 19.4 30.0 7,100 21,800

-
Nom.—Discharge determined from poorly defined rating curves applicable as follows: Ju'y I'to Nov.
8, 1915, Nov. 9, 1915, to Jan. 26, 1916, Jan. 27 to Apr. 30, May 1 to June 30, 1916.

LUMAHAI RIVER NEAR HANALEIL, KAUAIL

LocatioN.—About 6 miles above mouth and 10 miles by road and trail fromr Hanalei.

RECORDS AVAILABLE.—May 23, 1914, to June 30, 1916.

GaGE.—Stevens water-stage recorder.

DiISCHARGE MEASUREMENTS.—Madd from cable or by wading.

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



70 SURFACE WATER SUPPLY OF HAWAII, 1915-16,

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.6 feet at 6 a. m.
January 26 (discharge, approximately 950 million gallons ter day, or 1,470
second-feet). Minimum stage recorded, 0.65 feet September 2, 8, 6-10 (dis-
charge, 24 million gallons per day, or 87 second-feet).

1914-1916: Maximum stage recorded, 8.0 feet at 3 a. m. September 25, 1914
(discharge, computed from extension of rating curve, approximately 2,600 mil-
lion 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).

Diversions.—None above station.

RecuraTION.—None.

UttuzarioN.—Small part of flow is diverted for irrigation of rice ard taro.

Accuracy.—Determinations based on a continuous record of gage 1 ~ights and rating
curves fairly well defined for low and medium stages; fair below 300 million
gallons per day.

Discharge measurements of Lumahai River near Hanalei, Kauai, during the year ending
June 30, 1916.

Discharge.
Date. Made b hG' el; Milli
ate. e by— 6i on
v (feet). Setgg:;ld- gallons
* | perday.
1.2¢ 158 102
1.52 278 180
.78 90 58
L7C 65 42
.62 56 36

Daily discharge, in million gallons, of Lumahai River near Hanalei, Kauat, for the year
ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
27 27 86 34 238 56
32 24 86 34 200 50
27 24 138 34 380 50
47 36 380 34 380 70
42 27 86 34 530 86
67 24 111 34 250 44
47 24 34 168 39
60 24 56 34 102 39
60 24 44 34 111 34
42 24 4 39 94 39
42 60 39 39 94 50
47 74 39 39 50 86
47 42 34 34 39 94
82 36 200 86 34 56
47 27 120 50 39 50
47 27 63 39 30 70
42 27 50 63 34 129
36 27 44 70 78 86
36 27 44 50 94 70
54 32 44 44 56 44
54 99 39 39 63 86
42~ 67 39 44 86 86
36 60 56 39 50
36 60 44 34 78 44
36 74 39 39 70 39
32 82 39 94 70
32 82 34 78 56 86
27 108 34 39 50 56
27 90 34 34 50 50
32 128 34 111 50 78
86 f....... 34 ... [ I

Note.—Discharge determined from rating curves applicable as follows: July 1to Nov. 4, 1915, fairly well
defined below 200 million gallons per day. Noy. 5, 1915, to June 30, 1916, fairly well defined below 300 mil-
lion gallons per day. Gage height not recorded Nov. 24 to Dec. 15, 1915. -
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Monthly discharge of Lumahai River negr Hanalei, Kauai, for year ending Jun+ 30, 1916.

Discharge. Total run-off.
Month.
Million gallons per day. Second- | ypyeo Acre-
N foot gallons, feet
Maximum. | Minimum. | Mean. | (mean). . .
B 101 PP 82 27 45.9 71.0 1,427 4,370
August..... 82 27 42.6 65.9 1,327 4,050
September. 128 24 49.6 76.7 1,467 4,570
October. ... 227 32 88.7 137 2,760 8,440
November 1-23 610 63 207 320 4,760 14, 600
December 16-31. 310 86 148 229 2,369 7,270
750 56 208 322 6,440 19, 800
78 39 48.3 4.7 1,407 4,300
380 34 71.6 11 2,20 6,810
111 34 45.2 69.9 1,3¢0 4,160
530 30 120 186 3,1% 11,400
129 34 62.9 97.3 1,860 5,790

WAIOLI STREAM NEAR HANALEI KAUAI

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

REeCORDS AvAaTLABLE.—June 30, 1914, to June 30, 1916.

Gaee.—Stevens water-stage recorder.

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

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

EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at 2 p. m,
March 3 (discharge, approximately 750 million gallons per day, or 1,160 second-
feet); minimum stage recorded, 1.2 feet January 1 (discharge, 6.0 mill*'on gallons
per day, or 9.3 second-feet).

1914-1916: Maximum stage recorded, 5.8 feet at 6 a. m. December 5, 1914
(discharge, computed from extension of rating curve, approximately 1,100 mil-
lion gallons per day, or 1,700 second-feet); minimum stage recorded, 0.6 foot
July 22, 1914 (discharge, 2.0 million gallons per day, or 3.1 second-feet).

Drversion.—None above station.

ReeuratioNn.—None.

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

Accuracy.—Several changes in stage-discharge relation occurred during the year, but
enough current meter measurements were made to insure fairly well defined
rating curves; determinations fair, except those for March 5 to April 37 and May
8 to June 30, which are doubtful.

Discharge measurements of Waioli Stream near Hanalei, Kauai, during the year ending
June 80, 1916.

Discharge.
Dat Made b hcﬁt Milli

ate. o by— o . on

- (foot). S‘;%“ gallons

* | per day.
Aug. 1| D.E.Horner.. 1.26 23 15
. 1.54 53 34
2.47 192 124
1.56 25 16
1.31 17 11
2.32 180 116
2.40 227 147
2.56 2] 183
2.60 302 195
1.92 14 67
180 82 53
1.60 68 44
1.50 50 32

A
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Daily discharge, in million gallons, of Waioli Stream near Hanalet, Kauai, for the year
ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Avor. | May. | June,
15 30 17 143 79
15 20| 1% 79 ki)
15 44 12 79 79
18 80 ( 1% 134 101
55 2B 17 194 109
18 30| 1% 134 117
15 20| 12 86
26 18] 12 65 143
39 15| 13 9 109
20 5] 13 109 86
15 151 13 79 £6
15 15| 11 53 72
15 13| 18 48 59
15 55| %4 48 59
13 30| 18 59 53
11 18| 13 48 86
13 151 20 48 65
11 13] 2% 72 65
11 13 18 93 163
11 11| 15 93 u7
20 1] 13 79 93
13 11} 18 9 93
13 181 13 86 72
11 151 13 93 53
1 13| 15 72 59
11 | 13 59 59
15 11 48 48
13 1] 13 59 31
15 13 15 9.5 59 27
0 2 f...... 15] 61 59 31
0 18 L...... I3 65 [...n..-

Norte.—Discharge determined from rating curves applicable as follows: July 1 to Nov. 9 1915 and Maf
1-7, 1916, fairly well defined below 200 million gallons per day. Noy. 10, 1915, to Mar. 4, 1916, fmrly well
defined. Mar. 5to Apr. 30, and May 8 to June 30, 1916, poorly defined. Gage helghts not recorded on days
for which discharge is not given.

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

1916.
Discharge. Total run-off.
7
Month. —

Million gallons per day. sefe:entd' fillion Acre-

Maximum. | Minimum. } Mean. | (mean). gallons. Teet.
35 13 20.8 32.2 645 1,980
59 11 23.7 36.7 450 1,380
39 6.8 16.6 25.7 515 1,580
143 8.0 31.8 49.2 764 2,340
44 7.0 16.8 26.0 268 825
55 11 16.8 26.0 486 1,500
80 11 20.5 3.7 637 1,950
61 9.5 17.2 26.6 518 1,580
194 48 80.7 125 2,500 . 7,680
163 27 80.1 124 2,400 7,370

WAINIHA RIVER NEAR WAINIHA, KAUAL

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

RECORDS AVAILABLE.—July 28, 1914, to June 30, 1916.

Gage.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from cable.

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
cdmposed of large boulders; fairly permanent.
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EXTREMES OF DISCHARGE.—1914-1916: Maximum stage recorded, 9.25 feet at 5 a. m.
January 25, 1916 (discharge, computed from extension of rating curve, approxi-
mately 7,000 million gallons per day, or 10,800 second-feet); minimnm stage
recorded, 1.55 feet October 8 and 11-13, 1915 (discharge, 59 millions gallons per
day, or 91 second-feet). '

Diversions.—None above station.

ReeuraTION.—NoDE. .

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

Accuracy.—Determinations based on fairly well defined rating curves ard a con-
tinuous gage-height record; fair for all stages except extreme floods.

Discharge measurements of Wainiha River near Wainiha, Kouai, during the year ending
June 80, 1916.

. Discharge.
e
Date. Made by— - ‘height +
v (feiegt). Second- é‘g_‘u“ggg
feet. per day.
July 1 1.76 166 107
31 1.50 105 68
Sept. 27 |..... 2.55 390 252
Dec. 17 [..... 1.97 175 113
Jan. 30 2.28 322 208
Mar. 21 |. 1.46 110 71
- 1.54 121 78
L7 132 85

Daily discharge, in million gallons, of Wainiha River near Wainiha, Kauai, for the year
ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
270 79 3% 114
160 79 2 114
420 79 349 114
640 72 4% 122
160 72 80 140
360 72 3 R 122
160 72 2'2 98
100 72 186 212
86 72 151 122
79 86 162 83
79 100 140 114

79 114 98
72 93 106 76
215 141 90 106
190 93 106 122
100 79 90 226
86 124 83 131
79 141 122 174
72 131 98
72 100 174 131
66 79 162 98
72 79 131 90
100 79 140 106
93 72 106 98
86 108 114 76
79 132 162 98

300 131 90
79 124 98 131
79 93 98
79 132 90 114
79 [cannenns 83 [ceeenenn

Nore.—Discharge determined from rating curves applicable as follows: July 1 to Aug. 13, 191%, and Jan.
9 to May 5, 1916, fairly well defined below 500 million gallons a day. Sept. 28, 1915, to Jan. 8, 1916, and May
6 to June 30, 19f6, fairly well defined helow 400 million: gallons a day. Gage heights 1ot record~d. on days
for which discharge is not given. ) :
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Monthly discharge of Wainiha River near Waintha, Kauai, for the year ending June 30,
1916.

Discharge. Total run-off
Month. Million gallons per day.
& P v Second- | ypyr o Acre-
(nflgg‘g) gallons. feet
Maximum. | Minimum. | Mean. *
190 102 158 3,160 9,700
340 79 134 207 1,750 5,350
226 59 97.2 150 1,260 3,880
1,090 114 274 424 4,100 12, 600
1,800 106 410 634 12,700 39,000
190 108 127 197 3,690 11,300
640 66 141 218 4,370 13,400
300 72 99.9 155 3,000 9,200
800 8 181 280 5,600 17,200
226 76 121 187 3,640 11,100

WAINIHA RIVER (EAST AND WEST CHANNELS) NEAR WAINTHA, KATUAL

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

RECORDS AvaiLABLE.—East Channel, February 25, 1912, to Jun° 30, 1916; West
Channel, December 30, 1911, to June 30, 1916.

Gage.—Inclined staff in each channel.

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. ¥’ th 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 year,
11.5 feet at 7 a. m. December 27 (discharge, approximately 1,070 million gallons
per day, or 1,550 second-feet); minimum stage recorded, 7.5 feet August and
October (discharge, 21 million gallons per day, or 32 second-fee*).

Maximum stage recorded during period of record, 13.5 feet at ¥ p. m. September
26, 1914 (discharge, computed from extension of rating curve, approximately
2,000 million gallons per day, or 3,090 second-feet); minimum s*age recorded, 6.5
feet August 3 to 6, 1913 (discharge, 3 million gallons per day, o+ 4.6 second-feet).

West Channel: Maximum stage recorded during year, 8.6 feet at 7 a. m. Novem-
ber 8 (discharge, approximately 1,300 million gallons per day, or 2,000 second-
feet); minimum stage recorded, 5.40 feet July and August (discharge, 53 million
gallons per day, or 82 second-feet).

Maximum stage recorded during period of record, 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, on many days (discharge, 53 million gallons per day, or
82 second-feet).

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

RecuraTION.—None except by diversions.

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

Accuracy.—East Channel: Determinations July 1, 1915, to January 9, 1916, and May
1 to June 30 fair between 20 and 50 million gallons a day; those for January 10-30
poor.

West Channel: Determinations fair below 400 million gallons a day.

Gages read twice daily.
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Discharge measurements of East Channel of Wainiha River near Waintha, Kcuai, during
the year ending June 30, 1916.

D’ +charge.

hG' et
(feet). | Second- m
feet. | 2 day.

Date. Made by—

July 7.90 4 48
Dec. 8.21 122 79
Jan. 7.98 70 45
Mar. 7.68 56 36
Apr. 7.88 74 48
June 24 7.83 79 51

Daily discharge, in million gallons, of East Channel of Wainiha River near Wainiha,
Kauat, for the year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | XNay. | June.
1915-15. B

68 33 33 90 68 40 33 420 79
68 63 33 48 466 40 40 224 52
68 40 33 40 752 36 63 308 59
58 84 33 33 688 40 105 395 99
40 48 33 33 112 33 202 705 63
B ieieeniiciiem e 40 150 48 68 78 395 79
et iaeeaeanaa 40 63 33 48 368 247 63
B e ecaneeaietnaiaanna 33 224 33 40 560 146 128
L 33 84 40 40 864 146 63
10 i 68 48 40 438 424 155 63
Tl i 48 58 112 48 280 128 99
| 5 R, 40 48 68 33 90 48
........................... 40 68 48 33 53 48 48
) SRR 33 150 33 33 160 48 48
L T, 33 - 33 90 48 48 48
16, e 48 26 26 48 112 90 42 113
B S, 33 48 33 21 48 180 42 73
) 40 58 33 202 48 180 48 73
19 i 84 40 33 130 996 105 257 63 85
. 33 130 63 213 73 36 90 194 128
b2 48 84 58 84 68 40 33 99 247
> 48 68 | 68 40 576 68 26 73 99
23 i 33 33 73 98 40 26 113 68
2 R 33 40 130 140 68 33 26 48
- T . 33 48 202 170 48 63 410 63 48
- 90 33 90 150 48 33 90 137 48
b7 S, 68 33 90 98 688 26 55 48
. SN 58 21 78 78 40 396 26 63 73
20 i eiciaaas 40 21 90 160 78 105 26 48 59
2| R 33 48 90 63 40 40 24 48 85
. . 33 5 3 . 63 |ueenenn- L1 7 . 48 foeeen..n

Nore.—Discharge determined from rating curves applicable as follows: ‘July 1, 1915, to Jan. 9, 1916, fairly
well defined between 20 and 500 million gallons per day; Jan. 10-30, 1916, pooriy defined; May 1 to June
30, 1916, fairly well defined. Gage heights not recorded on days for which discharge is not given.
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Monthly discharge of East Channel of Wainiha River near Wainiha, Kauai, for the year
ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day. Se?&x‘l;d- 1illion Acte-
Maximum. | Minimum. | Mean. | (mean). | S¥loms. feet.
90 33 47.3 73.2 1,460 4, 500
224 21 66.3 103 2,060 6,310
202 26 60.3 93.3 1,810 5, 550
213 21 73.3 113 2,270 6,970
683 33 sLo| 12 2,540 7,790
864 24 166 257 4,970 15,300
705 42 152 235 4,710 14, 500
247 48 77.8 120 2,330 7,160

Discharge measurements of West Channel of Wainika River near Wainiha, Kauat, during
the year ending June 30, 1916.

Discharge.

Gage

Date. Made by— height Million

Y (foet). | 592004 | gallons

* | perday.

July 1| DB HOMBO - - ocieeeeeini it ae e eaee et 5.59 133

Dec. 19 | W.V, Hardy. 5.85 201 + 130
Mar. 5.75 181 17
Apr. 5.66 150 97
1 5.88 223 144
5.56 122 79
6.10 330 213
June 5. 56 114 74

Daily discharge, in million gallons, of West Channel of Waintha River near Wainiha,
Kauai, for the year ending June 30, 1916.

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

105 67 67 152 180 128 105 116 180 67 350 116
105 95 67 152 424 128 128 105 105 67 212 85
105 76 67 128 502 116 140 95 196 67 279 95

95 116 67 106 502 128 180 85 314 67 350 128
85 85 67 105 228 116 279 128 116 67 502 105

85 212 85 106 196 180 152 105 140 67 332 116

85 95 67 85 672 105 314 128 128 67 228 105
76 296 67 85 898 85 544 105 105 67 152 152
76 116 76 85 716 85 586 128 85 67 152 105
105 85 76 85 180 85 544 95 67 67 166 105
85 95 166 105 167 85 314 95 67 67 140 105
76 85 105 85 154 67 180 85 67 67 1056 85
76 106 85 85 141 67 140 85 67 60 85 76
67 168 87 gg 128 67 212 85 279 105 '8 67

105 152 140 85 166 85 85 67

85 67 60 67 85 196 180 85 85 85 67 140
67 85 67 87 85 116 279 85 76 |7 105 67 105

85
116 76 67 245 502 180 279 76 67 85 106 116
67 128 95 296 140 116 180 67 67 85 196 140

S5 116 95 196 128 128 128 105 67 67 116 180
85 105 105 128 % 180 105 85 67 67 105 128

76 67 105 212 128 105 67 95 67 7] 105
67 76 152 245 140 105 105 67 85 67 128 85
67 85 206 262 105 140 350 67 67 76 105 85
128 67 212 262 105 105 405 67 67 67 140 85

105 67 212 212 105 462 116 85 67 180 95 85
95 53 196 180 85 212 105 67 67 140 1056 105
76 53 212 262 196 180 105 76 67 85 85 95
53 85 212 166 128 128 85 ]....... 67 245 85 116
67 105 |....... 166 [....... 106 100 ....... 67 |.oannns 85 f..eooen

Nore.—Discharge determined from rating curve well defined below 400 million gallons per day; Nov.
11-13 and Jan. 31, interpolated.
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Monthly discharge of West Channel of Wainsha River near Wainiha, Kauat, for year
ending June 30, 1916.

Discharge. N Tctal run-off.
Month, Milhon gallons per day.
St | gt | Ao
018, feet.
Maximum. | Minimum. | Mesn. | (meaD)-
128 53 84.1 130 2.610 8,000
206 53 101 156 3 130 9, 610
296 60 112 173 3 350 10,300
296 67 154 238 4.780 14, 700
898 85 262 7.830 24,100
462 67| 136 210 4:200 ;
586 85 220 340 6 810 20, 900
67 90.0 139 2,610 8,010
314 67 104 161 3 230 9,8%0
245 60 86.0 2,580 7,920
502 67| 150 4.920 | 15,100
180 67 106 164 3 190 9, 760
898 53 135 209 49 300 151,000

WAINIHA CANAL AT INTAKE, NEAR WAINIHA, KAUAI

LocatioN.—At 700 feet elevation, 620 feet below intake about 4 miles so1th of Kauai
Electric Co.’s power house.

RECORDS AVAILABLE.—August 1, 1910, to June 30, 1916.

Gaer.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made from foot plank.

CHANNEL AND CONTROL.—Straight for 25 feet above and below gage. Cut in lava rock.
Control probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.95
feet August, September, and October, 1911 (discharge, 64 million gallons per
day, or 99 second-feet). Water shut off occasionally.

Diversions.—Canal diverts from Wainiha River.

ReauraTion.—By head gates.

Urmnrization.—Power development.

Accuracy.—Stage-discharge relation varies somewhat with the amount of head-gate
opening and the stage of Wainiha River, but allowance has been made for this
variation in drawing the rating curve; estimates fair for all stages.

CooprerATION.—Gage-height record furnished by Kauai Electric Co.

.

Discharge measurements of Watniha Canal af intake, near Wainiha, Kauai, during the
year ending June 30, 1916.

Discharge.
Dati Made b, hGﬁt e
0. o by— I ;
¥ | tes- | Socond: Mallion
eot. | per day.
Jan, 30 | D.E. HOrMer e neieniien it iinea e eecmaceasee s 2.07 23 15
Apr. 14 |..... R 4.51 82 53
14 )..... do. . .- 4.18 76 49
22 |..... do..oe.... - 4.30 79 51
June 21 | W. V. Hardy. .o oeermeeee e 4.7 88 57
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Daily discharge, in million gallons, of Wainiha Canal at inlake near Vainiha, Kouai,

Jfor the years ending June 30, 1911-1916.

Date. Mar. | Aor. | May. | June,
1910-11.

48 17 17 43 57

4.0 17 17 43 57

4.0, 17 17 43 57

4.0 17 17 43 57

4.0 17 17 43 57

4.0 17 17 43 57

4.0 17 42 43 57

64 4.0 1% 43 57 57

64 4.0 17 43 57 57

64 4,0 17 43 57 57

64 4.0 17 43 57 57

64 4,90 17 43 57 57

64 4.0 17 43 57 5¢

63 4.0 17 43 57 57

56, 6 17 43 57 57

54 17 43 57 57

48 17 43 57 57

44 17 43 57 56

39 17 43 57 55

17 48 57 57

17 54 57 58

17 54 57 59

17 39 57 59

17 36 57 59

17 36 55 59

17 36 56 59

17 36 57 59

17 & 57 59

17 R 57 59

17 36 57 59

) 2 57 |oenanne

59 47 59 38 48

59 47 51 38 48

59 59 57 59 41

59 59 53 59 45

59 59 57 58 41

59 59 57 49 39

59 56 59 5 48 37

59 59 59 5 59 36

59 59 59 5) 48 55

59 59 50 5% 44 48

59 59 59 59 39 39

59 56 59 59 38 45

59 59 59 5 42 53

59 59 59 59 59 59

56 59 59 59 59 56

54 59 59 50 59 57

59 59 22 5¢ 56 7

54 59 26 5 48 61

56 59 47 5¢ 46 59

59 59 47 57 53 53

) S 59 59 47 58 54 59

220 ciineiannnes 59 59 51 55 50 54

23 iiieiinnnas 59 59 47 54 59 56

ceecsececsaces 59 59 56 50 59 59

b T 55 59 57 54 58 5L

26 nenneninnn 55 57 59 59 5 47

.1 (R, 57 59 59 54 59 49

- S 59 59 59 56 &7 41

20 s 59 59 59 45 38 37

30 53 & 59 40 59 36

ET RN I 80 luweeedd 2R
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Daily discharge, in million gallons, of Waintha Canal ai intake near Wainihe, Kauai,
Jor the years ending June 30, 1911-1916—Continued.

Date. July. | Aug. | Sept. [ Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
42 40 59 50 | 57 34 35 59| 52 36
42 37 59 411 48 34 34 5 | 59
38 35 59 56| 54 34 34 55 | 57 31
42 34 59 40 | 49 34 34 53| 51 8.5
50 50 22 19 | &7 36 34 46 | 42 8.5
53 54 59 40 | 54 38 34 38| 59 8.5
59 50 59 50 | 53 41 45 37| &7 8.5
45 59 59 57| 52 37 37 36| 59 8.5
40 59 59 54 | 43 36 48 50 | 47 57
59 54 465 54 | 59 36 35 59 | 42 59
59 57 43 47| 53 38 34 59 | 48 59
59 56 45 39| 47 36 33 59 8.5 55
56 57 40 36| 42 36 33 59 8.5 56
59 59 38 40| 38 34 32 59 8.5 59
59 59 37 38| 48 34 32 59 8.5 57
59 87 48 47 | 54 48 33 35 34 57 8.5 57
59 48 49 48 | 45 38 34 37 55 59 8.5 41
56 43 38 56| 54 36 34 34 40 59 9.0 38
47 39 59| 59 36 36 31 53 5 | 38 44
45 38 37 591 58 59 38 35 59 59 | 40 37
50 59 42 59| 59 56 38 36 59 57| 38 48
56 56 48 59| 59 59 36 36 56 51| 36 45
56 54 38 59| 59 59 36 36 54 53| 34 40
59 56 33 53| 59 59 36 47 54 51| 43 38
54 50 33 54 59 14 36 45 56 59| 41 48
52 50 33 i 43 59 34 59 39 59
45 59 33 59 40 ... 38 59 49 | 41 54
43 59 43 591 38 |....... 34 59 531 39 59
47 59 49 57| 59 9.5 34 58 591 38 52
54 59 48 571 59 47 34 51 59 | 53 59
43 59 |....... 59 ... 47 34 56 |eenemnn|ramenan]oancnan
59 34 59 39 4....... 14 28 38 54 34 53 56
59 36 59 38 4.0 14 27 34 38 34 59
59 33 57 281 59 14 31 34 33 341 59 48
59 32 47 31} &7 14 42 34 30 33| 59
59 30 42 29| 52 14 47 31 40 59 | 54 59
59 16 50 58 1 51 14 14 31 59 591 52 57
59 5 48 59 1 51 14 14 38 47 59 52
56 54 41 59 | 58 14 14 30 38 45| 59 59
50 56 47 5 | 59 14 38 30 44 38| 31 59
42 48 36 51 | 59 33 47 30 41 33 8.5 59
38 38|, 34 45 | 59 33 47 29 34 33| 55 59
41 46 48 50 | 59 33 47 28 32 32| 47 56
59" 59 36 59 | 59 33 47 28 33 30| 39 52
59 59 34 58 | 27 33 54 28 56 38 52
59 58 36 50 | 27 32 54 4i 38 30| 48 40
56 59 34 521 41 31 59 40 43 31| 59 47
54 54 33 36 { 56 30 59 30 57 31| 59 39

~ 42 43 34 34 30 50 30 47 59 1 59 48
48 38 36 39 41 30 52 29 38 59 | 58 59
51 38 33 33| 22 30 54 28 - 37 59| 59 59
40 42 39 a1 [....... 30 41 28 35 59 | 59 59
43 42 38 39 | 22 30 39 28 34 59 | 59 59
36 35 33 36| 23 30 34 28 32 59 | 54 50
52 47 32 23| 24 30 33 28 32 59 | 52 59
59 56 30 14 23 30 31 28 35 50 | 59 52
58 28 31 34 59 | 56 52
56 28 36 31 59 | 59 52
45 28 47 50 59 | 59 54
57 28 47 59 53 | 59 50
39 26 43 44 43| 59 52
37 30 | 50 35 feoennnn 7 S PO
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Daily discharge, in million gallons, of Wainika Canal at intake neor Wainiha, Kauai,

for the years ending June 30, 1911-1916—Continued.

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

| DU, .| 57 59| 59 4.0| 59 59 4.0 40 39 33 59 32
[ I 56 59 59 {....... 59 59 4.0 39 15 33 59 34
B 55 59 59 |....... 59 52 4.0 40 41 33 58 34
RO, 30 59( 59 (....... 59 [....... 47 40 56 33 57 47
Bl 30 59| 59 |....... 59 ... 45 47 52 44 55 57
Buaianananann 59 590 59 ... 59 |.....-. 44 48 29 38 49 54
| SO 57 59| 59 |....... 59 |oee.e. 47 47 39 51 45 56
- 2 59 59| 59 |......|ooo.foo.es 46 47 48 41 41 59
- SRR 47 571 59 |....... 50 |....... 45 45 47 52 1 57
100, 30 57| 59 |ee..... 47 30 45 47 23 41 53 48
30 59| 590 |....... 57 47 51 47 37 36 50 43

30 56| 59 14 47 47 52 47 45 34 50 39

43 51| 59 33 | 47 47 47 59 56 35 42 39

47 48! 59 41 59 47 45 59 39 34 39 48

48 45| 59 47 59 47 45 59 36 59 38 59

56 4 59 54 57 47 44 59 34 59 38 59

54 4! 59 57 51 45 44 59 34 59 38 59

51 421 59 56 47 46 42 59 34 59 45 59

48 571 59 59 56 45 42 57 34 59 39 59

45 56| 59 59 48 14 41 59 33 59 47 59

43 57| 59 59 45 47 30 59 33 59 45 59

40 52| 56 50 43 47 45 59 34 59 40 57

48 59| 59 48 44 47 43 59 33 59 41 56

57 59| 59 46 59 47 41 53 36 59 36 59

59 50 14 45 59 25 40 52 35 59{ . 35 54

59 58 |.eennnn 44 59 8.5 39 47 33 59 34 57

59 59 )....... 47 59 8.5 39 43 33 59 34 50

59 50| 85| 52 59 59 40 41 33 |....... 34 46

59 59 |..a.... 50 59 59 38 |....... 33 59 34 51

59 59| 4.0) 59 59 59 38 |....... 33 59 34 52

59 59 |...... 59 |....... 23 40 |v.eoe. 33 |....... 34 [.......

59 38| 54 50 47 4.0 14 47 54 54 59

59 59| 47 50 47 4.0 14 47 50 56 59

59 50| 43 14 47 14 14 47 52 59 59

59 59| 50 14 7 14 14 14 49 59 59

14 56| 43 14 47 14 14 14 48 59 59

59 59| 52 4.0 47 14 14 14 47 59 59

57 52| 39 4.0 48 14 14 14 47 59 59

52 591 48 ... ... 48 14 14 14 16 59 59

54 57| 52 4.0 50 14 14 14 51 59 59

57 52| 47 4.0 48 14 14 30 53 59 59

50 54| 59 43 4.0 45 14 14 30 54 59 56

56 59| 59 45 4.0 45 14 14 30 52 59 58

56 59| 56 45 4.0| 45 14 14 41 52 59 56

48 59 43 43 4.0( 45 14 14 41 54 56 59

54 57| 38 39 40| 28 14 14 41 54 59 59

59 56| 38 41 4.0| 14 14 30 41 54 56 59

50 52| 52 41 40| 14 14 30 41 54 52 59

41 52| 48 47 4.0 14 4.0 30 41 54 56 59

59 56) 41 47 40| 14 4.0 30 41 54 59 59

54 50| 47 47 4,0| 47 4.0 30 41 54 59 59

56 59| 57 47 4.0| 47 4.0 47 41 54 59 59

56 59 |....... 47 47 47 30 47 41 52 59 59

45 47 |oooe... 47 47 47 30 47 5¢ 52 59 59

41 50 |....... 47 47 14 30 47 54 50 59 56

39 56 [.enn... 47 47 40( 14 47 54 52 59 59

59 43 |....... 47 47 40{ 4.0 46 54 57 59 59

59 38 ....... 47 47 ....... 4.0 47 50 59 59 59

57 1 R 47 47 40| 4.0 47 50 57 59 59

50 33 |....... 47 47 401 14 47 50 56 59 59

41 48 1. ..... 47 47 4.0 14 |....... 50 38 58 59

50 56 |..e.... 50 [.......| 40 14 ... 52 [ ... 13 I

ore.—Discharge determined from fairly well defined rating curve. Gage hoight not recorded Jan.
6-31, 1912, and May 31, 1913; water shut off on other days for which discharge is rot given.
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Monthly discharge of Wainiha Canal at intake, near Wainsha, Kauas, for years ending
June 80, 1911~1916.

Discharge. Total run-off.
Month. Milli ons per day.
o lons por ca Second- | million | Acre-
L d ons. feet.
Maximum. | Minimum. | Mean, | (mean). etk
1910-11.

64 48 58.9 91.1 1,830 5,600
64 4 55.6 86.0 1,870 5,120
64 39 57.4 88.8 1,788 5,460
56 4.0 20.9 32.3 67 1,920
56 14 2.9 40.1 804 2,460
2 8.5 17.0 26.3 598 1,620
17 17 17.0 26.3 495 1,300
17 17 17.0 26.3 527 1,620
54 17 36.9 57.1 L1 3, 400
57 43 53.7 8.1 1,60 5,110
59 55 57.5 89.0 1,730 5,290
59 51 57.7 89.3 1,760 5,490
59 53.2 82.3 1,650 5,060
59 11 41.4 64.1 1,240 3,810
59 14 48.4 74.9 1,50 4,600
59 38 55.8 86.3 1,670 5,140
59 30 37.1 57.4 1,150 3,530
47 2 40.0 61.9 1,160 3,560
59 2 54.0 83.6 1,607 5,140
59 40 56.5 87.4 1,70 5,200
59 38 51.9 80.3 1,617 4,940
61 36 48.5 75.0 1,460 4,470
59 38 51.2 79.2 1,599 4,870
59 34 51.8 80.1 1,600 4,930
59 22 45.1 69.8 1,350 4,150
59 36 51.4 79.5 1,590 4,890
59 38 5.9 80.3 1,560 4,780
59 8.5 42.6 65.9 1,110 3,400
59 8.5 37.8 57.6 111 3,420
47 31 3.5 5.5 1,027 3,250
59 32 45.0 60.6 1,400 4,980
59 36 54.1 83.7 1,622 4,980
59 8.5 37.1 57.4 1,112 3,420
59 8.5 4.2 85.3 1,270 3,890
59 36 51.3 79.4 1,590 4,880
59 16 46.1 71.3 1,430 4,390
59 30 39.6 61.3 1,190 3,650
50 4.0 30.9 61.7 1,080 3,310
50 4.0 38.9 60.2 1,099 3,340
33 14 25.5 39.5 792 2,430
59 14 40.5 62.7 1,267 3,850
59 28 32.3 50.0 95 2,870
59 30 40.6 62.8 1,260 3,860

59 30 46.2 71.5 1, 4,
59 8.5 51.7 80.0 1,600 4,920
59 39 53.3 82.5 1, 4,910
59 4.0 42.3 65.4 15,200 46, 700
59 30 19.5 76.6 1,530 4,710
AUZUSEaue coneeeeceeeinanaeannnn.. 59 42 55.7 86.2 1,737 5,300
September 1-25, 28, 30.. ............. 5 4.0 53.3 82.5 1,440 4,420
October 1,12-31.. ... 11111107 59 4.0 46.8 72.4 953 3,020
November 1-7,9-30. ................ 59 43 54.6 84.5 1,560 4,860
December 1-3, 10-81. -« c.ceveern. ... 59 85 42.5 65.8 1,060 3,260
T AP 52 4.0 39.3 60.8 1,297 3,440
e i ——— BB oE @ rel im

T 2 1, 3
ﬁpﬂl 1-27,20-80. 0. oo, 59 33 49.1 76.0 1,427 4,370
S AR 59 34 43.4 67.1 1,340 4,130
June..... feeeereiretataeeeae e, 59 32 5L4 79.5 1,540 4,730
The pertod....uveueennnnn. .. 59 4.0 4.7 73.8 18,40 50,200

81605°—17—wsp 4456—6
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Monthly discharge of Wainiha Canal at intake, near Wainiha, Kauat, for years ending
June 30, 1911-1916—Continued.

Discharge. Total run-off.
Month. Million gallons per day. sefe%l;d. Million Acre-
Maximum.] Minimum.| Mean. | (mean). | gallens. feet.
1915-16.

BLLT1 R 59 14 51.9 - 80.3 1,610 4,940
Aungust. LI 50 33 52.3 80.9 1,620 4930
September 1-21........ 59 38 48,2 74.6 1 010 3,100
October 10-31.ccacuue-... 50 17 4.3 68.5 975 2,990
November 1-7, 9-30 50 © 4.0 21,6 33.4 625 1,920
December 1-26, 50 4.0 32.2 49.8 966 2,960
30 4.0 12.6 19.5 392 1,200
47 14 27.0 41.8 782 2,400
54 14 38.4 59.4 1,190. 3,650
59 38 52.0 80.5 l 560 4,790
59 52 58.2 90.0 1 800 5,540
59 56 58.7 90.8 1 760 5,400
59 4.0 41.3 63.9 14,300 43,900

MISCELLANEOUS MEASUREMENTS.

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

Miscellaneous measurements on Kauai during the year ending June 30, 1916.

Date. | Stream. Locality. hors. | Discharge.
Million
Second- | gallons
. Feet. Jeet. per day.
July 2| Kilauea River.] Elevation 275 feet, at confluence of two main 8.18 19 12
branches, 1 mile above Kilauea plantation.
..... L D 8.30 28 - 17
.| Elevation 3, 250feet 21miles by train northeast .58 2.0 1.3
of Knudsen’s mountain ouse, about 15
mnes north of Waimea.
.38 1.0 .65
.26 7 .45
1.50 14 8.8
1,55 19 12
1.38 11 7.1
.0 3.2 2.1
.do. .64 2.5 1.6
About 10 miles Tortheast of Knudsen’s moun- 1.54 2.9 1.9
tain house and 22 miles north of Waimea.
ds 1.49 1.1 7
1.49 1.7 1.1
2.10 23 15
1.88 15.5 10
1.48 5.0 3.2
One-tlnrd mile below infake from North 1.25 5.7 3.7
Wailua River, about 8 miles from Lihue. L1z e 20
Elevation about 3,400 feet, about 12 miles 3.74 2.2 1.4
northeast of Knudsen’s mountain house, 24
miles north of Waimea.
d 3.76 2.5 1.6
4.60 34 22
4.32 19 12
3.88 4.2 2.7
3.87 3.9 2.5
. About one-third mile above confluence with 2.29 36 23
aiahulu stream, above all diversions, 12
miles north of Waimea.
..do. 2.46 37 24
2.56 48 31
3.7 226 146
3.44 167 108
3.16 113 73
2.24 31 21
2.19 29 19
2.39 46 30
2.11 29 19
2.60 a5 42
3.50 7w 50
3.00 62 40
3.37 74 48
3.30 73 47
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ISLAND OF OAHTU. '
KALIHI STREAM NEAR HONOLULU, OAHU.

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

REcorps avarmLABLE.—September 8, 1913, to June 30, 1916.

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

DisorarcE MEASUREMENTS.—Made by wading or from footbridge 500 feet abvve 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 sometimer collects
in the low-water control and affects the stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period. of record,
10 feet at 6.15 a. m. September 22, 1914 (discharge, approximately 307 million
gallons per day or 460 second-feet); minimum stage recorded, 2.50 feet Novem-
ber 1, 1913 (discharge, 0.5 million gallons per day, or 0.8 second-foot.

Mlmmum stage recorded during year, 2.2 feet April 15-16 and 21-23 (d*~<harge,
1.0 million gallons per day, or 1.55 second-feet).

Diversions.—None above station.

ReauraTioN.—None.

UriLizaTion.—Part of water diverted 400 feet below station for power deve'opment;
remaining low-water flow is diverted further downstream for irrigation of taro.

Accuracy.—Records good for all stages, as sufficient current-meter measirements
were made to give well defined curves cover:m.g the periods between cl wnges in
control.

Discharge measuremenis of Kalihi Stream near Honolulu, Ochu, during the year ending
June 30, 1916.

Discharge.
Date, Made b hGﬁt
ate. (] F— 6]
v (feet). | Second- g‘ﬁ‘;‘;ﬁ‘;
foet. lo
per day.
2.28 2.8 - 18
2.18 2.5 1.6
7.02| 208 183
277 5.3 3.4
3.06 1 7.3
2.62 5.9 38
3.70 87 2
3.57 29 19
3.46 26 17
2.36 2.8 1.8
8.01| 167 108
5.06| 104 7
2.52 5.1 3.3
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SURFACE WATER SUPPLY OF HAWAII, 1915-76.

July.

determined from well-defined ra

arge
Month.

Date.

Datly discharge, in mullion gallons, of Kalihi Stream near Homolulu, Ocku, for the year

84

.8,and Feb. 9 to June 30. Discharge estimated Aug. 13-
not recorded on days for which discharge is not given.

NoTe.—Disch

Dec. 9 to Feb.

Monthly discharge of Kalihi Stream near Honolulu, Oahu, for year ending June 30, 1916.

5 miles from Honolulu post office.
Recorps avamasLe.—October 21, 1918, to June 30, 1916.

Gaae.—Inclined staff on right bank.

NUUANU STREAM BELOW RESERVOIR NO.2 WASTEWAY, NEAR HCNOLULU, OAEU.
Location.—On Pali road in upper Nuuanu Valley, 1 mile above en1 of car line and
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DISCHARGE MEASUREMENTS.—Low-water discharge measured by 2.0-fort .sharp-
crested weir with end contractions, flood discharge measured by 12.0-f~at sharp-
crested weir with end contractions, which, with emall 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 foet above

and below weir; banks high and covered with vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of rocord, 6.0
feet at 4 p. m. April 5, 1914 (no estimate of discharge possible, as e~tire weir
was overflowed); minimum stage recorded, 0.10 foot in November, 1913, and
September, 1915 (discharge, 0.15 million gallons per day or 0.25 secord-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 800 feet below station.

ReauraTioN.—Amount diverted above station varies.

UriuizaTioN.—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.—Determinations good below 4 million gallons per day, or 6 second-feet,
but only fair for larger flow owing to varying velocity of approach and uncer-
tainties resulting from use of compound weir.

Daily discharge, in million gallons, of Nuuanu Stream below Reservoir No. 2 wasteway,
near Honolulu, Oahu, for the year ending June 30, 1916.

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

5.6 2.3 0.4 4.3 2.5 7.6 8.9 18 7.6 43| 48 3.7

1.3 2.3 35 10 3.4 11 7.6 13 13 40| 45 4.8

11 4.3 .3 6.5 10 6.5 11 13 10 5.6 7.8 4.8

551 4.0 .25 25| 18 56| 15 13 111 561 13 4.3

B85 2.8 .2 25| 10 4.8 28 26 56| 13 3.4

15 2.5 .15 1.5 20 4.8 10 13 11 4.3) 1 3.7

2.3 2.5 .15 1.3 7.6 4.8| 30 13 41 3.4 11 3.4

2.3 2.5 .25 1.3 8.9 4.3 30 11 16 3.4 7.6 | 3.4

2.3 1.5 .15 1.3} 53 4.8| 15 22 11 3.4 24 2.5

2.0 1.8 .15 1.3 8.5 4.3 30 15 10 3.1 7.6 2.0

7.6 L5 .15 1.1] 34 43| 18 13 8.9 3.1 7.6 1.5

3.7 1.8 13 9 15 43| 15 10 8.9 2.8 5.6 L5

2.0 1.5 1.3 91 11 43| 15 10 8.9 2.8 5.6 1.5

' 2.0 1.5 .55 .9 7. 43) 15 10 8.9 2.5 5.6 L5

2.0 1.5 .4 91 1 28| 10 10 8.9 1.8 5.6 1.5

4.8 1.3 .4 .9 7.8 3.1] 10 8.9 8.9 1.8 5.6 1.5

2.3 1.3 .4 1.1 4.8 3.1 59 8.9 7.6 2.8 3.7 1.5

41 1.3 .75 1.1 5.6 7.6 95 7.6 6.5 2.5 3.1 1.5

4.8 15 1.3 1.1 5.8 4.3 39 7.8 6.5 1.8 4.0 L5

4.0 2.8 1.1 1.1 6.5 40| 20 7.6 5.6 1.3 4.8 2.3

.11 .4 .9 2.0 5.8 40| 16 8.5 5.6 1.3 4.8 1.5

4.8 .4 .9 1.1 5.6 4,0} 16 6.5 5.6 1.3 4.8 3.1

3.4 .4 .9 1.5 5.6 56| 15 6.5 5.6 1.3 4.8 L5

2.8 .4 .9 .9 6.5 43| 13 7.8 4.8 L3 4.3 1.5

4.3 .55 .75 1.8 48] 26 -13 7.6 4.8 13 4.3 1.3

26, i 3.1 .75 .75 3.7 6.5 13 26 7.8 4.8 1.3 7.8 1.8
P (R, 3.4 .4 .55 4.8 56| 15 16 7.6 4.8] 18 7.6 1.5
28..... drmmeenen 3.1 .4 .4 2.3 20 43 15 7.8 4.3 3.1 4,3 1.3
- I, 3.1 .4 1.8 4.0 6.5] 11 15 7.8 431 2.8 3.4 1.1
b ) P, 3.1 .4 1.5 2.8 6.51 10 16 f...... 4.3 2.0 3.4 1.1
L2 PO 2.3 I 20 R L8|....... 15 5 |...... 4.8(....... 3.7 [eennens
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Monthly discharge of Nuuanu Stream below Reservoir No. 2 wasteway, near Honolulu,
Oahu, for the year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
Se{:etgzd- Million | Acre-
(megny, | gallons. feot.
Maximum. | Minimum. | Mean. :

0.55 4.89 7.587 152 465
.4 1.53 2.87 47 146
A5 T .64 .99 19 59
.9 2.23 3.45 69 212
2.5 10.7 16.6 320 985
2.8 8.11 12.5 252 72
7.6 21.1 32.6 656 2,010
6.5 10.8 16.7 314 962
4.3 12.5 19.3 388 1,190
1.3 3.32 5.14 100 306
3.1 9.42 14.6 292 896
1.1 2.26 3.48 68 207
.15 7.31 1.3 2,680 8,210

MANOA STREAM AT COLLEGE OF HAWAII, NEAR HONOLULU, OAHU.

Locarion.—In gorge about half a mile southeast of College of Havaii and $ miles
east of Honolulu post office.

REcorDs AvamaBrLe.—March 23, 1909, to November 24, 1910; November 1, 1912,
to April 26, 1913; September 10, 1913, to June 30, 1916.

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

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Channel straight and confined in 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 vegatation.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 5.8 feet at 4.45 p. m. January
18, 1916 (discharge, from extension of rating curve, 190 million gallons per day,
or 294 second-feet); minimum daily discharge, March, 1914, 0.2 million gallons
per day or 0.3 second-foot.

Minimum stage recorded during year, 0.75 foot September 1 (discharge, 0.3
million gallons per day, or 0.46 second-foot).

Diversions.—Nearly all the low-water flow is diverted above and 1 <low the station
for irrigation.

REcurATION.—NoOne.

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

AccurAcy.—Determinations good for low and medium stages. Diwharge measure-
ments well distributed on rating curve for low and medium stsges and indicate
that control is permanent. Determinations of daily discharges from mean gage
heights, based on morning and afternoon readings of staff gage may be consid-
erably in error during periods of rapidly fluctuating stage.

Coorerarron.—Gage-height record furnished by College of Hawaii.
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Discharge measurements of Manoa Stream at College of Hawaii, near Honolulu, Ochu,
during the year ending June 30, 1916.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Date. h%? et Milli Dai hc:laéghet Millq
ate. g on ate. - on
(feot). S?gg{\d gallons (feet). S}’x‘?d gallons.
* | perday. * | per day.
Dec.4.............. 2.21 26 17 || Mar.31............ 110 ' 26 1.7
Feb.3............ . 1.58 9.1 5.9 | June 28............ 2.01 20 13

Daily discharge, in million gallons, of Manoa Stream at College of Hawaii, near Eonolulu,
Oahu, for the year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | Mey. | June.
25 L9 0.3 26 10 2.6 | 12 1.9 1.6 2.6 | 56 10
7.8 1.6 .5 80 22 24 7.8 24 1.6 1.6 | -74 7.8
3.0 8.6 .6| 30 18 7.8 11 13 34 1.9 34 9.4
3.0 7.8 .8 7.1 34 16 16 4.6 | 8 1.0 52 5.2
2.2 3.0 .8 4.6 | 36 7.8 | 24 0| 25 L0 | 50 5.2
5.8 4.6 .8 2.6 | 42 9.4} 18 4,6 | 10 1.0 38 4.6
4.0 2.6 .6 1.0] 20 581 26 3.0 36 1.0] 19 4.0
3.5 2.6 .5 2.2 52 4.6 | 114 2.2 13 1.6 | 46 5.2
4.6 2.2 .5 8.6 | 24 2.6 | 62 3.0 9.4 1.0} 62 4.6
4.0 1.6 .6 7.8 42 2.2 52 12 8.6 1.0] 30 4.0
13 1.9 8.6 58| 52 1.0} 40 3.5 7.8 1.0} 19 4.6
52 4.6 4.6 5.2 25 1.0 | 24 1.3 8.6 1.0 13 4.0
4.0 3.5 1.9 2.6 16 1.0 22 1.0 7.8 1.6 12 4.0
3.5 2.6 1.0 1.0 | 15 1.0 28 1.0 5.8 1.0 15 4.0
2.6 2.2 .8 1.6 | 14 6| 24 .6 7.8 1.0 8.6 4.0
7.1 1.6 .6 1.0 10 1.0 | 13 .6 5.8 .8 5.8 4.6
3.5 1.9 .5 .8 7.8 6| 74 .6 4.6 58 58 3.5
80 1.6 1.0 9.4 9.4 5.2 | 141 .6 3.0 13 5.2 3.0
8.6 1.3 2.2 7.8 13 24 64 4.6 2.2 521 12 3.5
5.8 7.1 1.3 9.4} 13 24 24 52 16 2.2{-11 4.0
18 3.5 1.0 7.1 10 44 15 3.0 1.6 1.6 14 5.8
10 1.9 1.0 7.1 10 40 8.6 2.2 1.3 2.6 12 11
7.1 1.3 1.0 7.1} 12 24 8.6 1.6 1.0 2.2 13 8.6
4.6 1.9 3.0 4.6 7.8 26 8.6 1.0 1.0 1.3 8.6 9.4
4.0 2.2 2.6 7.8 7.8 19 7.1 1.3 1.6 9.4 11 15
4.6 .8 3.51 18 714 17 15 2.6 1.0 2.6 12
7.8 1.3 24 24 7.1 32 11 1.6 .8 28 9.4 25
58 1.0/ 12 8.6 | 14 74 7. 1.6 .6 7.8 7.8 22
3.5 .6 16 16 8.6} 19 5.2 1.0 .61 15 6.4 18
3.5 .61 12 10 2.6 | 13 16 |oeen... 1.0} 46 5.8 7.8
2.6 P P, i Ps U PO 16 (S U O 3.5 -vunn-s 6.4 |..0un.n

Nore.—Discharge determined from rating curve well defined hbelow 30 million gallons per day.

Monthly discharge of Manoa Stream at College of Hawaii, near Honolulu, Oahu, for year
ending June 80, 1916.

R Discharge. Total run-off.
Month. Million gallons per day. smd. Million Acre-
. Maximum. | Minimum. | ~Mean. | (mean). | &8ll0ns. feet'.‘
80 2.2 8.64 13.4 268 822
8.6 .6 2.60 4.02 80 247
24 .3 3.49 5.40 105 321
50 .8 9.74 15.1 302 927
52 2.6 18.7 28.9 562 1,720
74 .6 15.0 23.2 466 1,430
141 52| 202 45.2 905 %)
24 .6 3.66 5.66 106 326
20 .6 9.30 14.4 28§ 885
46 .8 5.48 8.40 163 500
74 5.2 21.8 33.7 6878 2,070
25 3.0 8.13 12.6 244 748
141 3| 1.4 17.6 4,160 | 12,300




88 SURFACE WATER SUPPLY OF HAWAII, 1915-76,

WEST BRANCH OF MANOA STREAM NEAR HONOLULU, 0AHU.

LocatioN.—At diversion dam at R. W. Shingle’s bungalow, 300 feet above highway
bridge, about one-eighth mile above confluence with East Franch of Manoa -
Stream, 4 miles northeast of Honolulu post office. From May 20, 1913, to June
16, 1914, station was 150 feet upstream from bridge. -

REecorps AvaraBLE.—May 29, 1913, to June 30, 1916.

Gaee.—Watson water-stage recorder in use June 17 to October 2(. 1914; replaced
October 20, 1914, by a Friez water-stage recorder, which was replaced May 9,
1915, by a Stevens 8-day water-stage recorder; all at same site and datum. Ver-
tical staff gage (at different datum) 150 feet upstream from highway bridge, about
25 feet above a small irrigation ditch diverting from right bank, r-ad from May 29,
1913, to June 16, 1914.

DiscHARGE MEASUREMENTS.—Made by wading.

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

ExTrREMES OF DISCHARGE.—Maximum stage recorded, 2.3 feet, morning of April 16,
1915 (discharge, 57 million gallons per day, or 83 second-feet); minimumn stage
recorded, December, 1913 (0.05 million gallons per day, or 0.08 second-foot);
minimum stage recorded during year, 1.0 foot April 2-4 and 6-16 (discharge, 0.4
million gallons per day, or 0.6 second-foot).

Diversions.—None above station.

REeauLATION.—A#t low water pool at gage is lowered slightly for shot 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 tl » diverting dam.

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

Accuracy.—Determinations good except for extreme low-water peviods when regu-
lation at control and lack of sensitiveness of control section prevented refined
accuracy of low-water estimates.

Discharge measurements of West Branch of Manoa Stream near Honolulu, Oahu, during
the year ending June 30, 1916.

Discharge.
Date. Made b, hGi et
ate. e by— eig! i

¥ (feet). | Second- M;Jillhon

feot, gallons

* | per day.
Feb., 2| H.A R.AuStin. .. ooiiiniiii e s 1.13 3.7 2.4
3|.-..- do........... .. 1.10 2.8 1.8
Mar. 3L 1..... 15 10 1.07 1.7 1.1
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90 SURFACE WATER SUPPLY OF HAWAII, 1915-16.

EAST BRANCH OF MANOA STREAM NEAR HONOLULU, OAXU.

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 AVAILABLE.—May 29, 1913, to June 30, 1916.

GacE.—Stevens 8-day water-stage recorder. Watson water-stage recorder from May
29, 1913, to September 28, 1914. Vertical staff gage 200 feet upstream on right
bank at different datum was read from May 29, 1913, to May 19, 1914.

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.2
feet at 5 a. m. January 8, 1916 (discharge, from extension of r~ting curve, 180
million gallons per day, or 278 second-feet); minimum daily discharge March,
1914, 0.9 million gallons per day, or 1.4 second-feet.

Minimum stage recorded during year, 1.35 feet May 28 and 29 (discharge, 1.4
million gallons per day, or 2.2 second-feet). -

DiversioNs.—East Manoa ditch diverts a quatter of a mile above station for irriga-
tion,

REecuLATION.—NoDe.

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

Acouracy.—Determinations based on fairly well defined rating cvrves and a con-
tinuous record of gage height; fair for all stages.

Discharge measurements of East Branch of Manoa Stream near Honolulu, Oaku, during
the year ending June 30, 1916.

Discharge.
Gage
Date. Made by— he%nt .
(fest). | Second- | Million
foot, gallons
* | perday
July 1.47 4.3 2.8
2 1.47 4.3 2.8
Aug. 1.33 2.3 15
Oct. 1.50 4.0 2.6
1.53 5.0 3.2
Nov. 1.90 15 10
Dec. 177 12 7.7
2.37 45 20
Jan. 1.67 8.5 5.5
Feb. 1.57 6.3 41
Mar. 1.48 4.0 2.6
May 1.48 5.0 3.2
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Oahu, for the year ending June 30, 1916.

Daﬂy discharge, in million gallons, of East Branch of Manoa Stream near Honolulu,
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92 SURFACE WATER SUPPLY OF HAWAII, 1915-16.

EAST MANOA DITCH NEAR HONOLULU, OAHU.

LocaTion.—100 feet below intake. Ditch diverts from East Branch of Manoa Stream
about 1,000 feet above gaging station on that stream, 4 miles northeast of Honolulu
post office.

RECORDS AVAILABLE.—May 24, 1915, to June 30, 1916.

GacE.—Vertical staff on left bank.

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, 1.3 feet July 18, 1915 (discharge,
3.2 million gallons per day, or 5.0 second-feet); minimum stage recorded, 0.75 foot
January 22-24, 1916 (discharge, 0.7 million gallons per day, or 1.1 second-feet).

Diversions.—None above station.

ReguraTiON.—Flow regulated by head gates.

Utmization.—Irrigation of rice and garo.

Accuracy.—Gage read once daily. Records poor.

Discharge measurements of East Manoa ditch near Honolulu, Oaku, during the year ending
June 80, 1916.

Discharge.
Dat Made b, ) hG'zglft
ate. e — 01 +118
v (feet). | Second- | Million
feot. | SaN0DS
per day.
0.88 2.6 17
.94 2.2 14
.07 3.1 2.0
.75 .9 -6
.88 1.5 .95
.93 2.0 13

Monthly discharge of East Manoa ditch near Honolulu, Oahu, for year endirg June30,1916.

.

Discharge. Total run-off.
Month. Million gallons per day.
Sefe‘g";d‘ I‘Hlion J‘Lcre-
gllons. eet.
Maximum. | Minimum. | Mean, | (mean).

3.2 1.3 1.60 2.48 b0 152
1.8 1.4 1.70 2.63 53 162
2.5 1.6 1.85 2.86 56 170
3.0 1.3 1.58 2.4 49 150
2.4 L3 1.50 2,32 45 138
L9 1.3 1.39 2.15 43 132
2.1 .7 L35 2.09 42 128
1.3 .95 1.06 L64 31 94
L9 L1 1.39 2.15 43 132
1.7 L1 1.31 2.03 ¢+ 39 121
19 .95 1.23 1.90 38 117
L7 1.3 .34 2.07 40 123
3.2 .7 144 2.23 520 1,620

NoTe.—Discharge determined from ly defined rating curves applicable as follows: July 1-18,'Ji
19t0 Oct. 2, Oot. 3 30 Jan. 18, Jan. 19 to Mar. 4, and Mar. i e v 118 3uly
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MAKAWAO DITCH NEAR KAILUA, OAHU.

LocaTron.—At west end of lume crossing Makawao Gulch in Kailua Vall+y, about 2}
miles south of Kailua.

REcorps avamaBrLe.—November 1, 1912, to June 30, 1916.

GaeE.—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 curront 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, 1916, by a 4-foot sharp-
crested weir with end contractions. .

CHANNEL AND coNTROL.—Earth ditch subject to growth of weeds and gvass. Flow
from Makawao Spring empties into main ditch at pool back of weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.5 foot July 18-19,
21-23, (discharge, 3.0 million gallons per day or 4.6 second-feet.

Maximum stage recorded during period of records available, 1.00 frot May 12,
1913 (discharge, 5.1 million gallons per day, or 7.9 second-feet; ditct frequently

dry.

Diversions.—Ditch diverts all low water from headwaters of Kaimi ar d Makawao
streams and discharges into Waimanalo reservoir.

Recurarion.—Flow regulated by head gates.

Urmization.—Irrigation of sugar cane by Waimanalo Sugar Co.

Accuracy.—Determinations fair. The weir discharge corrected for vel~city of ap-
proach has been checked by current meter measurements. On accovnt of faulty
operation of the water-stage recérder only a fragmentary record was ok tained after
November 9, 1915. Ditch dry much of the time.

Discharge measurements of Makawao ditch near Kailua, Oahu, during the year ending
June 30, 1916.

Discharge.
@
Date. Made by— a%?t

¥ (feet) Second. | Million

feet. gada
per day.
Bopt. 2| H. A Ru AUSEI .« o ooomeeeeeeeeceeeeeeenneeeesmannneennmnnns 0.38 3.2 2.1
21..... L o U R .38 3.1 2.0

Monithly dt:sckarge of Mokawao ditch near Kailua, Oaku, for year ending June 30, 1916.

Discharge. Total run-off.

Month. Million gallons per day.
Second- S
Million

feet
Maximum. | Minimum. | Mean, | (mean). gallons. feet.

3.0 2.2 2.39 3.70 74 227
2.2 2.2 2.20 3.40 209
2.2 1.8 2.16 3.34 66 199
2.6 2.2 2.25 3:48 70 214
2.6 2.2 2.24 3.47 62
3.0 1.8 2.25 3.48 207 911

Norg.—Discharge determined by weir formula.

1 Described in Water Supply Paper 373 as “‘at Makawao flume, near Wai 2.
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EAILUA STREAM NEAR KAILUA, OAHU.

Locarion.—About 200 feet below intake of Wong Leong’s ditch, three-quarters of a
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.

REcORDS AvamLABLE.—Fragmentary record November 12, 1913, to June 30, 1916.

Gage.—Inclined staff on left bank installed April 29, 1914, at same s'te and datum
ag vertical staff installed January 21, 1913, the datum of the latter being different
from that of original gage. A vertical staff for high-water reading 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 are overflowed in
extreme floods. Control is a boulder rifle which shifts during floods.

ExtrEME oF pIscHARGE.—Collection of débris on banks indicates a stege 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).

Diversions.—Wong Leong’s ditch usually diverts all low-water flow at £ point 200 feet
above station.

REGULATION.—Amount d1verbed above varies.

UriLizarion.—Low-water flow is diverted for irrigation of rice fields.

Accuracy.—Gage read twice daily. Records poor owing to unstable stige-discharge
relation and insufficient number of current-meter measurements.

Discharge measurements of Koilua Stream near Kailua, Oaku, during the year ending

June 30, 1916.
Discharge.
Date, Made b \ hGa t
ate. e F— €]
v (foety. | Socond- élg‘,‘}(i,;g
feet.
per day.
Nov. 17 | H A R Austin. .. ..o i 0.80 1 6.8
Feb. 1]..... L 1.63 28 18
June 20 |..__. L 1 .42 1.0 .65

Monthly discharge of Kailua Stream near Kailua, Oahu, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
o | | A
ons. eet.
Maximum. | Minimum. | Mean. | (mean).

November 6-30. . ......cccvceeenn... 1.0 22.0 34.0 550 1,690
December...... ceee 172 4.0 18.3 28.3 567 1,740
January...... 335 4.6 37.3 57.7 1,160 3,550
February. 34 11 14.0 2l.7 405 1,250
March. 58 2.8 10.2 15.8 317 970
April. 4.2 1.0 1.60 2.48 48 147
8y.. 14 1.6 4.15 6.42 128 395
JUne. ..t 1.6 .8 1.20 1.86 36 110

NoTE.—Discharge determined from %(Imly defined rating curves applicable as follows: July 1, 1915, to
Jan. 18,1916. Jan. 19 to June 30,1916. Norecord for missing periods.
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WONG LEONG'S DITCH NEAR EAILUA, OAHU.

LocaTtion.—100 feet below ditch intake from Kailua Stream; three-fourths of a mile
east of point where road to-rice mill leaves Waimanalo-Honolulu roac, about 1
mile south of Kailua and 11 miles from Honolulu.

REcorps AvAiLABLE.—November 12, 1912, to June 30, 1916.

GageE.—Vertical staff. -

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel straight for 50 feet above and below gree; bank
clean and high. Stage-discharge relation changed by growth of weeds snd clean-
ing of ditch.

ExrREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.80
feet at 8 a. m., May 3, 1914 (discharge, 7.7 million gallons per day, or 12 second-
feet), minimum stage recorded, 0.15 foot, February 2, 1916 (discharge, 0.6 million
gallons per day, or 0.9 second-foot).

Diversion.—None above station.

RecurarioN.—Flow controlled by head gates.

UrmuizarioN.—Irrigation of rice fields.

Accuracy.—Records poor owing to insfability of stage-discharge relation.

Dw,scharge measurements of Wong Leong diich near Kailua, Oahu, during the year ending
June 30, 1916.

. Discharge.
Date. Made by— Bareht
v Cletty. | Second- pred
foet. | EBlions
Nov. 17 | HL A, R AUSHI .« eeeeeoeeteeeeeeeeeaeaeeaesceeaeaeenens 10|  e5| a2
Feb. 1 ... do.. LI Bl 11 Y

L2 I ' [+ KPP .93

Monthly discharge of Wong Leong’s ditch near Kailua, Oahu, for the year ending June

30, 1916
Discharge. Total run-off.
Month. Million gallons per day.
ons. eet.
Maximum. | Minimum. | Mean. (mean).
3.8 2.0 3.09 4.78 96 294
3.4 2.5 2.83 4,38 88 269
4.1 2.5 3.28 5.07 98 302
3.8 2.6 3.37 5.21 1056 321
5.1 2.8 3.56 5,51 107 328
7.2 2.6 5.68 8.79 176 540
7.6 .7 3.41 5.28 106 324
2.5 .6 2.08 3.22 60 185
4.3 .7 2.48 3.84 77 236
3.5 3.2 3.29 5.00 99 303
3.5 2.5 2.98 4.61 92 284
3.0 2.2 2.50 3.87 75 230
7.6 6| .3.22 4.98 1,180 3,620

Nore.—Discharge determined from a poorly defined rating curve,
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MAEKAWAO STREAM NEAR EAILUA, OAHU.

Locarion.—One-fourth mile above confluence of Makawao and Kaimi streams and
100 feet above intake of irrigation ditch near Waimanalo-Honolvlu road, 1 mile
south of Kailua and about 123 miles east by road from Honolulu.

REcorps AvamaBreE.—November 12, 1912, to June 30, 1916.

Gaee.—Vertical staff on right bank, installed April 29, 1914, to replsce gage washed
out March 28, 1914; datum new but site 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 avail-
able, 5.9 feet at 11.25 a. m., January 18, 1916 (discharge approximately 400 million
gallons per day, or 619 second-feet); minimum stage recorded, 0.55 foot, October
and November, 1915 (discharge 0.8 million gallons per day, or 1.2 second-feet).

Diversions.—Low-water discharge of two main branches is diverted into Makawa-
ditch about three-fourths of a mile above station. An irrigatio» ditch diverts
most of low flow at a point 100 feet below gage.

REcULATION.—Amount diverted above station varies.

UriizatioN.—Entire low flow is diverted for irrigation of rice fields.

Accuracy.—Gage read twice daily. Determinations July 1 to January 18 good for
low water; those January 19 to June 30 fair for all stages.

Discharge measurements of Makawao Stream near Kailua, Ochu, during the year ending

June 30, 1916.
Discharge.
Date - Made b; hGgft
ate. e by— o] .
v (feet). | Second- M;llllion
feet, gatlons
. per day.
Nov, 17 0.90 4.8 3.1
Jan. 19 1.99 50 32
19 - 2.34 87 56
Feb. 11..... 1.00 10 6.7
June 29 |..... .55 2.2 1.4

Monthly discharge-of Makawao Stream near Kuilua, Oahu, for year ending June 30, 1916.

bischarge. Total run-off.
Month. Million gallons per day. Sofot% & | siimon rero.
66
ons. {eet.
Maximum. | Minimum. | Mean, | (T0€30)- all
5.0 1.3 1.78 2.75 55 169
1.6 L0 1.36 2.10 42 129
2.0 1.0 1.27 1.96 38 117
10 .8 .88 1.36 27 84
12 .8 3.14 4.86 94

140 2.3 10.7 16.6 331 1,020
328 5.0 25.4 39.3 788 2,420
15 3.3 5.23 8.09 152 465
20 2.8 5.7 8.96 180 551
2.8 1.9 1.99 3.08 60 183
5.0 2.4 2.89 4.47 90 275
2.4 1.4 L77 2.74 53 163
328 87 522 8.08 1,910~ 5,80

Nore.—Discharge determined from rating curves applicable as follows: July 1, 19'5, to Jan. 18, 1916,
well deﬁneddi;elow 4 million gallons per day. Jan. 19 to June 30, 1916, fairly wi defired helow 60 million
ons per day.
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MAKAWAO SPRING NEAR EKAILUA, OAHU.

LocaTION.—15 feet above flume joining Makawao ditch, three-fourths of a m'le south
of Maunawili Ranch, and about 8 miles south of Kailua.

RECOEDS AvATLABLE.—February 12, 1914, to June 30, 1916.

Gage.—Vertical staff. .

DiscHARGE MEASUREMENTS.—Made by a 1-foot sharp-crested weir with end con-
tractions.

* CHANNEL AND CONTROL.—Waiter emerges from ground directly into pool back- of weir.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of recoed: Jan-
uary 1-31, 1916 (discharge 0.5 million gallons per day, or 0.77 second-foo*); mini-
mum stage recorded, 0.29 foot frequently (discharge, 0.32 million gallons per
day, or 0.50 second-foot).

Diversions.—None.

Recuration.—None.

Urmzation —Irrigation of sugar cane by Waimanalo Sugar Co.

Accuracy.—Gage read once daily. Results good, flow steady, and condttmns at
weir good. .

The following discharge measurement was made by H. A. R. Austin: March 29,
1916, gage height, 1.34 feet; discharge, 0.45 million gallons.

Monthly discharge of Makawao Spring near Kailua, Oahu, for year ending June 30, 1916.

Discharge. Total rm-off.
Month. . Million gallons per day.
ot | | A
ons. eet.
Maximum. | Minimum. | Mean, | (mean).
0.34 C.32 0.33 0.51 10 31
.34 .32 .33 .51 10 31
.32 .32 32 .50 9.6

.32 .32 32 .50 9.9 30
.36 .32 34 .53 10 31
.36 .34 35 .54 11 33
.50 .50 50 . 16 48
.40 40 40 .62 12 36
.38 36 36 .56 11 34
.36 36 36 .56 11 33
.36 36 36 .56 11 34
.36 35 36 .56 1 33
.50 .32 36 .56 132 403

KAIMI STREAM NEAR EAILUA, OAHU.

LocaTion.—At highway bridge on Waimanalo-Honolulu government road, 1 mile
south of Kailua, about 124 miles east of Honolulu.

REcoRDS AVATLABLE.—November 12, 1912, fo June 30, 1916.

Gage.—Vertical staff on right bank. Datum raised 1.00 foot April 10, 1913.

DiscaarGE MEASUREMENTS.—Made by wading or from highway bridge at gzee.

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 period of record, 4.25
feet at 8 a. m. April 27, 1915 (discharge, approximately 220 million gallons per
day, or 340 second-feet). Minimum stage recorded, 0.8 foot September 1, 1915
(discharge, 0.7 million gallons per day, or 1.1 second-feet).

Drversions.—Headwaters diverted by Makawao ditch.

REecuration.—None.

81605°—17—wsp 445——7
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UrtuzatioN.—Water diverted by Makawao ditch used for irrigatior of sugar cane;
that flowing past station is later diverted for irrigation of rice fiel1s.

Accuracy.—Gage read twice daily. Determinations July 1 to November 2 fair
below 20 million gallons per day; those for remainder of year poor owing to
unstable condition of control. .

Discharge measurements of Kaimi Stream near Katlua, Oahu, during the year ending
June 30, 1916.

{Made by H. A. R. Austin.]

Discharge. Discharge.
Date hGiagglft Date heteht
ate. o - ate. oig "

(feet). | Second- M‘lllh‘m {feet). | Second- Mlllllions

Toot. | gallons feet. | 8aulons

® per day. per day,
Nov. 17 ceenee.... 1.27 6.7 4.3 ) Feb. leeeaeeeona.... 1.47 11 6.8
Jan.19............. 1% 32 21 June 20............. 1.10 1.9 1.2

Monthly discharge of Kavma Stream near Kailua, Oaku, for the year endirg June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
ot | | A
ons. eet.
Maximum. | Minimum. | Mean, | (mean).

1.2 1.34 2.07 42 127
1.0 1.31 2,03 41 125
9T 1.26 1.95 38 116
1.2 1.28 1.98 122
1.2 4.08 6.31 122 376
3.0 7.88 12.2 244 750
4.5 13.7 21.2 424 1,300
5.2 6.27 9.70 182 558
2.2 4.09 6.33 127 389
1.0 1.47 2.27 44 135
1.8 2.83 4.38 88 269
1.2 1.31 2.03 39 121
.7 3.91 6.05 1,430 4,300

Nore.—Discharge determined from ratixﬁ curves applicable as follows: July 1, 1915 to Mar. 2, 1916, well
defined below 20 million gallons per day; Mar, 3 to June 30, 1916, poorly defined.

MAIN SPRING NEAR KAILUA, OAHTU.

LocatioN.—At the head of Makawao ditch, 1 mile south of Maunawili ranch, and
about 3 miles south of Kailua.

RECORDS AVAILABLE.—February 12, 1914, to June 30, 1916.

Gage.—Vertical staff.

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.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 0.60
foot January 1-31, 1916 (discharge, 0.88 million gallons per day, or 1.36 second-
feet); minimum stage recorded, 0.39 foot March 17-28, 1914 (discharge, 0.48 mil-
lion gallons per day, or 0.74 second-foot).

Diversions.—None.

REeguraTiON.—None,

UrmizaTioN.—Irrigation of sugar cane by Waimanalo Sugar Co.

Accuracy.—Gage read once daily. Determinations fair. There is a small amount
of seepage around weir and a velocity of approach of about 0.4 fcot per second.
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" Monthly discharge of Main Spring near Kailua, Ochu, for year ending June 30, 1916.

- Discharge. : Total rm-off.
Month. Million gallons per day.
et | Mon | Ace
ons. oot
Maximum. | Minimum. | Mean, | (mean).
0.67 0.67 0.67 1.04 21 64
.67 .63 .65 101 20 62"
.63 .59 .61 .94 18 56
.59 .59 .59 .91 18 56
.66 .59 .63 .97 19 58
.69 .65 .66 1.02 20 63
.88 .88 .88 1.36 27 84
.84 .84 .84 1.30 24 75
.84 .78 .81 1.25 25 w
.78 .72 17 1.19 23 71
.78 .78 .78 1.21 24 74
.78 .78 .78 1.21 23 72
88 .59 72 1.1 262 812

EKAMAEKALEPO STREAM NEAR KAILUA, OAHU.

LocaTtioN.—At highway bridge on Waimanalo-Honolulu government road. 1 mile
south of Kailua, and about 3% miles from Waimanalo.

Recorps avaruaBLE.—November 12 to December 3, 1912; April 9, 1913 to June
30, 1916.

Gace.—Vertical staff bolted to left abutment of bridge; installed April 10, 1913, to
replace original gage washed out December 3, 1912; new datum.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge 30 feet below gage.

CHANNEL AND coNTROL.—One at all stages; confined between bridge abut™ents at
gage. Control composed of small boulders and gravel; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.52

- feetat8.20 a. m., December 28, 1915 (discharge, approximately 300 millio~ gallons
per day, or 464 second-feet); minimum stage recorded, 1.15 feet Noveml or 5 and
6, 1918 (discharge, 0.3 million gallons per day, or 0.45 second-foot).

Diverstons.—None above station.

REecuraTION.—None.

Urmization.—Kamakalepo Stream joins Kailua Stream; low flow is diverted for
irrigation of rice fields.

Accuracy.—Gage read twice daily. Rating curve well defined throughout the year;
determinations good except for high and fluctuating stages.

l

Discharge measurements of Kamakalepo Stream near Kailug, Oahu, during the year
ending June 30, 1916.

Discharge.
Ga;

Date. Made by— lg:eigt )t . | Million

feet. gallons

per day.
1.46 4.5 2.9

1.90 22 - 14

2.18 43 28
1.44 5.0 3.2
1.18 14 .9




100 SURFACE WATER SUPPLY OF HAWAII, 1915-1€,

Monshly discharge of Kamakalepo Stream near Kailua, Oahu, for the yoar ending June

30, 1916.
Discharge. Total run-off.
Month. Million gallons per day.
Second- | peillion | Acre-
(mean) g~lons. feet.
Maximum. | Minimum. | Mean. :

1151 RS 4.9 0.9 1.57 2.43 49 149
Al 1.6 .9 1.33 2.06 41 127
1.6 .9 1.20 1.86 36 110
1.6 1.2 1.35 2.09 42 128
18 1.2 3.60 5.57 108 331
120 1.2 6.58 10.2 204 626
120 2.6 12.5 19.3 387 1,180
12 1.6 2.57 3.98 5 229
32 1.2 3.96 6.13 123 377
2.1 .7 .96 1.49 29 88
6.9 1.6 2.72 4.21 84 259
1.6 .9 1.20 1.86 36 110
120 .7 3.31 5.12 1,210 3,720

Nore.—Discharge determined from rating curve well defined helow 40 million gallons per day.
KAHANAIKI STREAM NEAR KAILUA, OAHU.

LocaTion.—75 feet below confluence of north and south branches, 100 feet above
highway bridge on main road 1 mile south of Kailua, 4 miles from Waimanalo,
and 12 miles from Honolulu.

Recorps avarmaBLE.—OQctober 13, 1914, to June 30, 1916.

GAGE.—Vertical staff on left bank. ' .

DiscHARGE MEASUREMENTS.—Made by wading or from highway 1-idge 100 feet
below gage.

CHANNEL AND CONTROL.—One channel at all stages. Straight for 50 feet above and
below gage. Banks high and covered with vegetation. Control composed of
small boulders; fairly permanent between extreme floods.

EXTREMES OF DISCHARGE.—1914-1916: Maximum stage recorded, 8.03 feet at 4 p. m.
March 6, 1916 (discharge, approximately 650 million gallons per day, or 1,000
second-feet). Minimum stage recorded, 0.65 foot August 6 and September 6,
1915 (discharge, 0.3 million gallons per day, or 0.46 second-foot).

DiversioNns.—Two small ditches divert water above 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.

RecuraTroN.—Amounts diverted above station vary.

UtmuzaTioN.—Low flow is all diverted for irrigation of rice and taro.

Accuracy.—Gage read twice daily. Records fairly good for low and medium stages,
although the quantity of water involved is too small for best results; high-water
curve not well defined. . .

Discharge measurements of Kahanaiki Stream near Kailua, Oahu, during the year ending

June 30, 1916.
Discharge.
Dat Made b; hG‘ et
ate. o . s _
” (fost). | Second- | Million
feet. gallons
per day.

Nov. 17{ H.A. R, Austin....... e ttimeeiieaeeiinaenannaann 0.94) + 2.2 1.4
Jan., 18 |..... B0 e 2.96 135 87
June 29 |..... s L PN .76 .75 .5
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Monthly discharge of Kahanaiki Stream near Kailua, Oahu, for year ending June 80, 1916,

Discharge. Total run-off.

Month. * Million gallons per day.
hab | M | Ao
ons. et
Maximum. | Minimum. | Mean. | (Mean).

0.5 0. 60 0.93 19 57
.3 46 .71 14 44
.3 43 .67 13 40
.4 53 .82 16 50
.4 2.05 3.17 61 189
.6 3.86 5.97 120 367
3.0 1. 1 17.2 346 1,060
s -6 1.74 2.69 50 185
.6 10.3 15.9 319 980
.5 .90 18 53
.5 96 1.49 30 91
.5 50 77 15 46
.3 2.79 4.32 1,020 3,130

Nore.—Dischatge determined from fairly well defined rating curve.
KANEOHE STREAM NEAR KANEOHE, OAHU.

LocaTion.—100 feet below confluence of two main branches of stream ne r Heeia
Agricultural Co.’s mill, about 8% miles south of Kaneohe.

RECORDS AVAILABLE.—January 15, 1914, to June 80, 1916.

Gage.—Vertical staff on right bank. Datum raised 1.0 foot March 11, 1915.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTrOL.—Channel straight for 25 feet above and below gage; stream
bed composed of firm earth and gravel; banks are low and overflow st a gage
height of about 3.0 feet. Control is a riffle of gravel and small boulde-s; shifts
during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 3.80
feet at 7.30 3. m., May 30, 1914 (discharge, approximately 145 million gallons per
day, or 224 second-feet), minimum stage recorded, 0.5 foot January 16, 1916 (dis-
charge, 1.4 million gallons per day, or 2.2 second-feet).

Drversions.—None above station; several diversions below station, the first cne being
about 150 feet below gage.

ReauraTiON.—None.

UrnazatioN.—Low-water flow diverted for irrigation of rice fields.

Accuracy.—Ag gage wag read only once a day, determinations for high or flvctuating
stages only approximate; determinations of low-water flow, which is very steady,
fair.

Discharge measurements of Kaneohe Stream near Kaneohe, Oahu, during the yeor ending

June 30, 1916.

[Made by H. A. R. Austin.)

Discharge. Discharge.
Gﬁﬁf Gage
Date. height Million Date. height Million
(fest). | Second- 11 . (feet). | Second- 1lo:
foet, | 8a°ons foet., | gallons.
per day. perday.
0.76 4.2 2.7 || Feb. 10..cccau..... 1.13 12 7.5
.69 3.9 2.5 || June 26............ .89 5.3 3.4
2.71 105 68
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Monthly discharge of Kaneohe Stream near Kaneohe, Oaku, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
Semd- élgiumm zf\erte'
ons. eet.
Maximum. | Minimum. | Mean. | (T€aD).

5.5 3.9 4.19 6.48 130 399
3.8 3.3 3.51 5.43 109 334
4.3 3.3 3.38 5.23 102 311
3.8 2.5 3.26 5.04 101 310
57 2.5 5.63 8.71 169 518
14 2.5 3.63 5.62 113 345
86 1.4 5.74 8.88 178 546
9.9 6.2 7.29 11.3 212 649
86 5.5 10.6 16.4 327 1,010
9.4 2.7 5.29 8.18 159 487
7.4 4.5 4.98 7.71 154 474
5.2 3.5 4.26 6.59 128 392
36 1.4 5.14 7.95 1,880 5,780

NotTE.—Discharge determined from fairly well defined rating curves applicable as follows: July 1, 1915,
to Mar. 31, 1916, and Apr. 1 to June 30, 1916.

YOUNG MAU DITCH NEAR KANEOHE, OAHU.

LocaTtioN.—100 yards below intake. Ditch diverts from Kaneohe Stream half a mile
from main road, 1 mile southeast of Kaneohe, and 10 miles from Honolulu.

RECORDS AVAILABLE.—January 15, 1914, to June 30, 1916.

Gace.—Vertical staff on left bank. Datum lowered 2.0 feet March 10, 1915.

DiscEARGE 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, 4.8 feet at 10.30 a. m. Novem-
ber 11, 1915 (discharge, 31 million gallons per day, or 48 second-feet); ditch occa-
sionally dry.

Diversions.—None above station.

RecurarioN.—None. No head gates.

Urmizatrion.—Irrigation of rice fields.

Accuracy.—Gage read once daily. Rating curve fairly good; determinations fair
below 5 million gallons per day.

Discharge measurements of Young May ditch near Kaneoke, Oahu, durirg the year ending
June 30, 1916.

Discharge.
(-} -

Date. Made by— hgi"ﬁ:t -
v (fect). | Beoond- | Million
feet. | gallons
per day.
"Dee. 10 | H A R AUSHD. .. ..oiiiiii e 3.52 2.6 1.7
Mar. 10...%. B0 et ememe oo 3.45 2.3 1.5
June 26 |..... do. .. .o 3.64 5.7 3.7
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Monihly discharge of Young May ditch mear Kaneohe, Oahu, for the year ending June 50,

1916. ’
Discharge. Total rm-off.
Month. Million gallons per day.
o | M | e
ons. eet.
Maximum, | Minimum. | Mean, (mean).

5.8 3.3 3.84 5.94 119 365
4.8 2.7 3.56 5.51 110 339
5.8 .7 3.9 6.08 118 362
11 .7 3.20 4.95 99 304
31 .4 4.33 6.70 130 399
15 4 3.26 5.04 101 310
11 .4 3.15 4.87 98 300
2.1 .4 1.77 2.74 51 158
15 .7 2.53 3.91 78 241
3.3 .4 1.53 2.37 46 141
3.3 .4 1.37 2.12 43 130
5.8 .4 2.74 4.24 82 252
31 .4 2.94 4.55 | - 1,080 3,300

Nore.—Discharge determined from rating curve fairly well defined below 5 million gallons per day.
AHLO DITCH NEAR KANEOHE, OAHU.

Locarion.—50 feet below Honolulu-Kaneohe road, 400 feet below intake and 600
feet south of Kaneohe. ’

RECORDS AVAILABLE.—January 15, 1914, to June 30, 1916.

GaeE.—Vertical staff on right bank. Datum raised 1.0 foot March 10, 1¢15; pub-
lished records based on new datum.

DiscHARGE MEASUREMENTS.—Made from plank 12 feet below gage.

CHANNEL AND cONTROL.—Earth channel cut on hillside; right bank high aud steep
straight for 50 feet above and below gage. No well-defined control. Stage-
discharge relation affected by growth of grass and weeds in channel and on banks.

EXTREMES OF DISCHARGE.—QGage readings of highest water during year cousidered
unreliable; ditch occasionally dry.

Diversions.—None above station. Ditch diverts from Kaneohe Stream.

RecuLaTioN.—Flow regulated by head gates.

UrmizaTioN.—Irrigation of rice fields.

Accuracy.—Gage read once daily. Determinations poor on account of unstble con-
ditions caused by growth of grass and weeds which made frequent cleaning of
ditch necessary. Rating curves not well defined.

Discharge measurements of Ahlo ditch near Kaneohe, Oahu, during the year ending June
30, 1916.

[Made by H. A. R. Austinj

Discharge. Discharge.
Date h(iizg;t Date h%‘ffxft
ate., oy ate.

(). | Second- é‘f;l‘,‘;g (feet). | Second- é“g‘]‘}ggg

e6t. | per day. ©8t. | per day.

0.57 7.4 4.8 Mays 069! 10 6.7

.65 10 6.6 || June5....... .66 9.1 5.9
.83 11 7.3
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Monthly discharge of Ahlo ditch near Kaneohe, Oahu, for year ending June 30, 1916.

Discharge. Total run-off.

Month. Million gallons per day.
Second- | yijtion Acre-

foot gallons. feet,
Maximum. | Minimum. | Mean, | (mean).
7.5 5.1 5.86 9.07 182 557
6.0 3.4 4.80 7.43 149 457
4.6 2.6 3.34 5.17 97 297
9.0 6.0 8.23 12.7 247 758
14 4,2 7.38 11.4 207 634
14 4.2 6.27 9.70 194 596
10 4.2 6.74 10.4 189 579
8.0 2.2 6.61 10.2 192 588
14 7.0 8.98 13.9 260 799
12 7.0 8.38 13.0 252 772
12 5.6 7.09 11.0 220 675
7.5 5.1 6.07 9.39 182 559

NoOTE.—Digcharge-determined from two poorly defined rating curves agplicable (a) July 1 to Nov. 11,
1915, Jan. 19 to Mar. 7, 1916, and May 21 to June 30, 1916; (b) Nov. 12, 1915, to Jan. 18 1916, and Mar. 8 to
May 20, 1916, Gagereadings Nov. 11, Jan. 17-19, and Mar, 7and 8 discarded on aceount of doubt as to their
accuracy. No flow Oct. 1 and Nov. 1.

HOOLEINAIWA STREAM NEAR EANEOHE, OAHU.

LocaTioN.—400 yards above 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, 1916.

Gace.—Vertical staff on left bank. Datum raised 0.85 foot on March 11, 1915; records
published to new datum.

D1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Channel makes a bend at control 10 feet below gage; banks
steep and high; one channel at all stages. Bed of stream hardpan and gravel.
Control is a boulder riffle: shifts during extreme floods, though fairly permanent
for ordinary stages.

EXTREMES OF DISCHARGE.—Highest water occurred September 22-2f 1914, and April
27,1915 (gage heights not recorded). Minimum stage recorded, 0.5 foot September
13, 1915 (discharge, 0.1 million gallons per day).

Diversions.—None above station.

RecuraTION.—None.

UrizaTioNn.—Low-water flow diverted for irrigation of rice fields. !

Accuracy.—Gage read once daily. Rating curves fairly well defired for low an
medium stages; percentage of error in determinations may be larze on account of
small amount of water involved.

Discharge measuremenis of Hooleinaiwa Stream near Kaneohe, Oahu, during the year
ending June 30, 1916.

[Made by H. A. R. Austin] -

Discharge. Discharge.
Date helght Date heieht
ate., ate. ei
(foet). | Second- | Miflion feat). | Second- e
feet. | Sor day. eet. | per day.
Nov. 2............ 0.8 07 0.5 || Feb.10............. L8 17 L1
Dec.10..702110 10 8| .75 5| Jme 261111 s 6 4
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Monthly discharge of Hooleinaiwa Stream near Kancohe, Oahu, for year ending June 30,

1916.
Discharge. Total run-off.
Month. Million gallons per day. Se;:o% d- Tion Acre.
o8 Mill
gallons. feet.
Maximum. | Minimum. | Mean, | (T0€8D)-
2.9 0.15 0.29 0.45 9.1 28
.2 .15 .16 .25 5.0 15
.3 .1 .22 .34 6.5 20
.4 .25 .25 .39 7.9 24
6.0 25 .81 1.25 24 75
1.4 .4 .52 .80 16 49
1.4 .9 1.03 1.59 30 92
.9 .5 .93 18 55
7 .5 .54 .84 17 51
.6 .5 .51 .79 15 47

NotTE.—Discharge determined from rating curves aﬂ)hca.ble as follows: July 1, 1915, to Mar. 7, 1916,
fairly well defined below 2.0 million gallons per day; Mar. 8 to June 30, 1916, poorfy defined. Gage read-
ings Jan. 18-19, Jan. 29, and Mar. 7 discarded on account of doubt as to their accuracy.

PIHO STREAM NEAR KANEOHE, OAHU.

Locatron.—100 feet above junction with Kaneohe Stream, 33 miles sovthwest of
Kaneohe, and 83 miles from Honolulu.

RECORDS AVAILARLE.~—January 15, 1914, to June 30, 1916.

GaceE.—Vertical staff on left bank. Datum raised 0.7 foot March 11, 1915.

Di1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—One channel at all stages; straight 10 feet above and 25 feet
below gage. Banks steep and high; stream bed composed of firm earth and
gravel. - Control is a riffle of small boulders; shifts frequently. Stage <lischarge
relation also affected by growth of grass and weeds on sides of channe'.

ExTREMES OF DISCHARGE.—Gage readings on days of highest water consitered un-
reliable; minimum discharge, 0.1 million gallons per day, or 0.15 se~ond-foot,
April, 1914, October, 1915, and March, 1916.

Drversions.—None above station.

RecuraTioNs.—None.

Urmzarion.—After joining Kaneohe Stream water of Piho Stream is divetted for
irrigation of rice fields.

Accuracy.—Gage read once daily. Records only approximate owing tc frequent
shifts in control; measurements insufficient to define good rating curven

Discharge measurements of Piho Stream near Kaneohe, Oahu, during the year ending
June 30, 1916.

[Made by H. A. R. Austin.] :

Discharge.. +  Discharge.
Date. height Million Date. hGe{'g t Milli
(feet). | Second-} oy %% (feet). | Second- ga]lo?xl;
feat. g foet.
per day. per day.

Dec.Teereeennannnnn 0.25 0.85 0.55 | May3.............. 0.60 1.7 1.1
Feb.10............ .58 1.0 .65 ) June26............ .52 .4 .25
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Monihly discharge of Piho Stream near Kaneohe, Oahu, for year endiny June 30, 1916.

Discharge. Total run-off.
. i1 allons per day.
Month ittlon gatlons per day Second- | winion | Aecre-
) (ni‘éea%) gallons, feet.
Maximum. | Minimum. | Mean. -

1.0 0.3 0.40 0.62 12 38
1.0 .4 .66 1.02 63
2.2 .2 1.23 1.90 37 113
3.0 .1 2.03 3.14 63 193
22 .8 3.80 5.88 114 350
12 .6 1.94 3.00 ) 185
.6 .2 .37 .57 11 33
4.0 1.4 1.88 2.91 56 173
2.3 .8 1.34 2.07 42 127
1.6 .3 .49 .76 15 45

NoTE.—Discharge determined from peorly defined rating curves applicable as follows: July 1 to Nov. 11,
1915, Nov. 12, 1915, to Jan. 18, 1916, Jan, 19 to Mar. 7, Mar. 8 to May 31, June 1 to 30, 1916, Gage readmgs
of floods Jan. 17-10 and Mar. 7 discarded because of doubt as to their aceuracy.

EKUOU STREAM NEAR KANEOHE, OAHU.

LocartioN.—Just below trail crossing, 300 feet above junction with Kaneohe Sttea.m,
3% miles southwest of Kaneohe and 8} miles from Honolulu.

RECORDS AVAILABLE.—January 15, 1914, to June 30, 1916.

Gace.—Vertical staff on right bank; datum raised 0.5 foot March 10, 1915.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—QOne 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 slopes gently. Control is a bovlder riffle; shifts
during floods.

EXTREMES OF DISCHARGE.—(age readings for days of highest water considered unre-
liable; minimum stage recorded, 0.8 foot frequently 1915-16 (discharge, 1.0
million gallons per day, or 1.5 second-feet).

Drversions.—None above station.

ReauraTION. None,

UrmazatioN.—Low-water flow is diverted below junction with Kaneohe Stream for
irrigation of rice fields.

Accuracy.—Daily records fair for low stages when flow is steady. Records poor, for
high and medium stages; gage read only once daily; extensions of the rating
curves approximate above 4,000,000 gallons per day, or 6 second-feet.

Discharge measurements of Kuou Stream near Kaneoke, Oaku, during the year ending June
80, 1916.

{Made by H. A. R. Austin.]

. Discharge. Discharge.
Gage Gage
Date, height 1 Date. height
(feet). | Second- g};‘;‘; (feet). | Second- Milllhon
feet. da feet. galons
per day. per day.
0.95 3.2 2.1 May3.............. 0.80 4.2 2.7
.87 4.8 3.1{jJune26............ .78 2.9 1.9
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Monthly discharge of Kuou Stream near Kaneohe, Oahu, for year ending June 30, 1916.

Discharge. Total ren-off.

Month. Million gallons per day.
Second- —
1 Million Acre-

eot
gallons. feet.
Maximum. | Minimum. | Mean, | (meaD).

18 1.0 1.28 1.98 10 122
18 10 1.40 217 43 133
18 1.0 1.9 1.93 38 115
18 14 1.63 2.52 51 155
13 2.4 3.40 5.28 105 328
1.0 2.2 2.91 450 259
6.3 1.0 2.36 3.65 7 217

47 1.0 2.66 412 82
2.2 17 1.97 3.05 50 181

Nore.—Discharge determined from rating eurves applicable as follows: July 1, 1915, to Jan. 18, 1916,
fairly well defined below 4,000,000 gallons per day. Jan. 19 to June 30, 1916, poorly defined. Gagereadings
Nov. 11, Jan. 17 and 18, Mar. 7 and 31 discarded on account of doubt as to their accuracy.

-

KUOU DITCH NEAR KANEOHE, OAHU.

Locarion.—Four feet above highway bridge, 200 yards below intake. Ditcl diverts
from Kaneohe Stream between inflow of Piho and Kuou streams, 3} miles south-
west of Kaneohe. ’

REcORDS AVAILABLE.—January 13, 1914, to June 30, 1916.

Gaaer.—Vertical staff on left bank. 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.—Weir sometimes entirely submerged; ditch occe~ionally
dry. .

Diversions.—None above station.

REeauration.—Flow regulated by head gates.

Uriuization.—Irrigation of rice fields.

Accuracy.—Records fair. Gage read once daily. Occasionally backwater at the weir.

Monthly discharge of Kuou ditch near Kaneoke, Oahu, for year ending June 20, 1916.

Discharge. Total ren-off,
Month. Million gallons per day.

| | e

atlons. eot.

Maximum. | Minimum. | Mean, | (mean). | &

2.3 1.4 1.78 2.7 55 169
2.3 1.9 2.29 3.54 71 218
2.3 1.9 2.156 3.33 64 o198
.7 .15 .40 .62 12 36
1.4 1.0 112 1.73 - 34 103

Nore.—Discharge determined from formula for sharp-crested rectangular weir with end cortractions.
Weir flooded on days for which discharge is not given.



108 SURFACE WATER SUPPLY OF HAWAII, 1915-16.

LULUKU STREAM NEAR EANEOHE, OAHTU.

Location.—A short distance above junction with Kaneohe Stream, 3 miles southwest
of Kaneohe.

RecorDps AvaraBLE.—March 1, 1914, to June 30, 1916.

GagE.—Vertical staff on right bank. Datum raised 1.0 foot March 17, 1915.

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

CHANNEL AND CONTROL.—One channel at all stages; straight for 30 feet above and 10
feet below control; left bank steep; right bank slopes gently. Bed of stream com-
posed of boulders and gravel Control is a riffle of large boulders; shifts during
heavy floods. Stage-discharge relation affected by growth of grass and weeds
on control.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.0 feet at 10 a. m., March 7,
1916 (discharge approximately 118 million gallons per day, or 182 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-foot.)

Drversions.—North Luluku ditch diverts about 1,500 feet above station.

REecuraTiON.—Amount diverted above station varies.

Urmazarion.—Water diverted above station is used for irrigation of taro. Water
flowing past the station joins Kaneohe Stream, from which it is diverted for irri-
gation of rice fields.

Accuracy.—Gage read once daily. Owing to shifting control and lack of sufficient
current meter-measurements, records are poor for all except low stages, for which
they are fair. ’

Discharge measurements of Luluku Stream mnear Kaneohe, Oahu during the year ending -

June 80, 1916.
Discharge.
Date. Made by— helg t .
v (feet). | Second- M;]]llmn
feet galions
* | per day.
Dec. 10| H. A. R Austm ............................................... 0.24 L5 0.95
Feb. 4 do. . .24 2.8 1.8
June 26 a7 L7 1.1

Monthly discharge of Luluku Stream near Kaneohe, Oahu, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
O
galloms. eet.
Maximum. | Minimum, | Mean. | (mean).
0.8 118 1.83 36 112
1.4 1.86 2.88 58 177
2.2 3.59 5.55 108 331
5.0 5,77 8.93 179 549
1.1 10.5 16.2 314 967
.8 4.08 6.31 126 388
1.1 10.7 16.6 332 1,020
1.4 1.58 2.4 46 141
1.4 10.0 15.5 310 951
1.4 2.63 4,07 79

.8 1.57 2.43 49 149
8 1.19 1.8 36 110
8 4.57 7.07 1,670 5,140

Note.—Discharge determined from poorly defined rating curves applicable as follows: July 1, 1915, to
Jan. 18, 1916; Jan. gfg to June 30, 1916, poorly e P © v
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NORTE LULUKU DITCH NEAR KANEOHE, OAHU.

LocaTion.—200 feet below intake. Ditch diverts from Luluku Stream abot* three-
quarters of a mile above confluence with Kaneohe Stream, and about 8 miles
southwest of Kaneohe.

RECORDS AVAILABLE.—January 15, 1914, to June 30, 1916.

Gage.—Vertical staff on right bank. Datum raised 0.56 foot February 7, 1914 and
0.5 foot March 10, 1914.

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 seliment.

EXTREMES OF DISCHARGE.—Maximum stages uncertain; ditch dry occasionally.

Diversions.—Small amount of water diverted above station for irrigation of taro.

RecuLaTioNn.—No regulation by head gates.

Urmizarion.—Irrigation of taro and rice fields.

Accuracy.—Gage read once da,lly Records fair. Weir made a good control; rating
curve fairly well defined."

Discharge measurements of North Luluku ditch near Kaneohe, during the year ending
June 30, 1916.

Dischrge.
D ' Made b; h(i%l:t

ate. e by— i -

(feet). | Second- éﬁ]ﬂ;%g
feet.

per day.
Dec. 10 | H. A. R. Austin. 0.60 0.55 0.35
Feb. 4..... do.. .57 3 .2
June 26 {..... 1 1o T 74 .85

Monthly discharge of North Lulukw ditch mear Kaneohe, Oahu, for year ending
June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day. Se?m% a- Million Acro.
e
gallons. feet.
Maximum. | Minimum. | Mean. | (T€8D).

1.1 0.65 0.72 11 22 68
.65 .3 .54 .84 17 51
1.3 .15 .47 .73 14 43
.45 .3 .44 .68 14 42
4.2 .05 .70 1,08 20 62
4.2 .05 .65 1.01 20 62.
2.2 .05 .66 1. 61
.3 .05 .16 .25 4.7 14
4.2 .05 .49 .76 15 45
1.6 .15 .33 .51 10 30
1.6 .15 .95 1.47 30 90
11 .85 88 1.36 26 81

Norte.—Discharge determined from rating curve fairly well defined below 1.5 million gallon: per day.
Gagereadings Nov. 11, Jan. 18, and Mar. 7 were discarded because of doubt as to their accuracy.
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EAWA STREAM NEAR EANEOHE, OAHU.

LocartoN.—At highway bridge half a mile south of Kaneohe ranch buildings and
1 mile southeast of Kaneohe.

RECORDS AVAILABLE.—March 1, 1914, to June 30, 1916.

Gage.—Vertical staff bolted to right abutment of bridge, installed Qctober 19, 1914,
to replace original gage washed out September 22, 1914. Datum raised 1.02 feet
October 19, 1914; records published to new datum.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—One channel at all stages; confined between bridge abut-
ments at gage; straight for 20 feet above and below gage. Control shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during pericd of record, 2.5
feet at 8.10 a. m. April 27, 1915 (discharge, approximately 46 gallons per day, or
71 second-feet); minimum stage recorded, 0.38 foot (new datum) at 8.50 a. m.
July 24, 1914, and September, 1915 (discharge, 0.3 million gallons per day, or
0.45 second-foot).

Diversion.—None above station.

RecuraTioN.—None.

UruizatioN.—Low-water flow diverted below station for irrigation of rice fields.

Accuracy.—Gage read once daily. Records for low stages fair; for high and fluctu-
ating stages approximate.

Discharge measurements of Kawa Stream near Kaneohe, Oahu, during the year ending
June 80, 1916.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Date, h(}gt Date hG' et
ate. 0 ate. oig s

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

foet, gatons feet. | Ballons

. per day. per day.

0.43 0.55 0,35 || Feb.10............. 1.22 15 9.5
.64 1.9 L2 [ Juned............. .78 1.0 .65

1.29 17 11

Monthly discharge of Kawa Stream near Kaneohe, Oahu, for year ending June 30, 1916,

- Discharge. Total run-off.
Month. Million gallons per day.
Second- Mitln | Acre-
ons. eet.
Maximum. | Minimum.| Mean. | (meaD)

1.5 0.5 0.79 1.22 24 75
11 .5 .55 .85 17 52
L1 .3 .56 .87 17 52
L1 .5 .75 1.16 23 71

32 7 5.07 7.84 152 467

13 .4 2.21 3.42 68 210
7.6 4.4 5.88 9.10 170 523
4.0 1.7 2.45 3.79 74

11 1.7 2.84 4.39 88 270
2.8 .8 1.48 2,29 44 136

Norte.—Discharge determined from rating curves applicable as follows: July 1 to Nov. 12, 1915, fairly
well defined below 10 million gallons per day. Nov, 13, 1915, to Mar. 7, 1916, fairly vell defined below 15
million gallons per day. Mar. 8 to June 30, 1916, poorly defined. Gage readings Jan. 18-19 and Mar. 7
discarded because of doubt as to thejir accuracy.
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WING WO TAI DITCH NEAR EHEEIA, OAHU.

Loocation.—100 feet below intake. Ditch diverts from Heeia Stream half a wile west
of Heeia.

RECORDS AVAILABLE.—January 19, 1914, to June 30, 1916.

Gage.—Vertical staff on left bank. Datum raised 1.31 feet March 10, 1915.

DiscEARGE MEASUREMENTS.—Made by wading. A 2.5-foot sharp-crested wair 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 coNTrROL.—Channel is cut in earth and gravel; section about 2 feet
‘wide and 3 feet dgep; subject to growth of grass and weeds. Control is a 2.5-foot
weir,

EXTREMES OF DISCHARGE.—Maximum stages uncertain; ditch occasionally dry.

Diversions.—None above station.

REecuraTioN.—Flow regulated by head gates.

UrmizatioN.—For irrigation of rice fields.

Accuracy.—Gage read once daily. Channel frequently choked by grass anc weeds;
records approximate only.

Discharge measurements of Wing Wo Tai ditch near Heeia, Oalu, during the yecr ending
June 30, 1916.

Dischrrge.
Date. Made by— heigﬁl; Million
. (feet). | Second- gall
foet. oS
per day.
Aug. 10 | H A Ru ABSHR . ..o 4 o0es| oss5| oz
Do, 9 oot i @Oumae eI .56 .76 .5

; Monthly discharge of Wing Wo Tai ditch near Heeia, Oahu, for year ending June 80, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
| M | Ao
ons. .
Maximum. | Minimum. | Mean. (mean).

0.5 0.1 0.20 0.45 28
1.7 .35 118 1.83 87 112
2.7 1.4 2.04 3.16 61 188
2.7 W5 1.01 L56 7
3.1 7 L4 161 3 96
2.4 1 .60 .93 19 57
3.1 3 W75 L16 22 67
L1 .3 .88 1.36 26 78
1.1 .3 .73 1.13 20 63
3.1 1 1.04 1.61 31 96
3.1 1 .96 1.49 30 91
1.4 W5 1.24 1.92 39 114

Norte.—Discharge determined from rating curves fairly well defined below 2 million ons per day
2gplicable a.sfollows Julg 1t0 Oct, 29, Oct. 30, 1915, to June 30, 1916, water shut off Oct. 12, 20-22, 28, an
Gage readings Jan, 17 and 18, Mar. 7, 30, and 31 discarded on acéount of doubt as to théir ac°uracy

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, o June 30, 1916.

GagE.—Vertical staff on right bank. ~ Datum raised 1.14 feet Ma.rch 10, 1915; rec-
ords published to new datum.
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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 abott 5 feet wide and
4 feet deep; straight for 50 feet above and below gage; channel and banks 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 stages uncertain; ditch occasionally dry.

Diversions.—None above station. Ditch diverts from Heeia Streruw.

ReauraTion.—Flow regulated by head gates.

Urmizarion.—Irrigation of rice fields.

Accuracy.—Gage read once daily. Determinations between 1 and 3 million gallons
per day fair July 1, 1915, to April 16, 1916; those for other periods poor owing
to lack of current.meter measurements.

Discharge measurements of Hop Tuck ditch near Heeia, Oahu, during the year ending June
30, 1916.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Date. 2go i Date. H .
height Million height Million -
(fest). | S9cond- | gqllong (fest). | 5904 | gaitons
. per day. . per day.
Aug. 10...oooeeeen. 08| 22 14 || Mar.10............ 0.9¢ 4.3 2.8
DeC.9ueeninnraannn. .76 1.7 11 (| Juned..cemeeuenun. .92 2.3 1.5

Monthly discharge of Hop Tuck ditch near Heeia, Oaku, for year ending June 30, 1916,

Discharge. Total run-off.
Month, Million gallons per day.
| o | e
ons. oot.
Maximum, | Minimum. | Mean. (mean) &

1.8 0.2 0.97 1.50 30 92
1.8 .8 1.33 2,06 41 127
2.2 1.4 1.84 2.85 53 164
2.2 .1 1.40 2.17 43 133
3.2 4 .88 1.36 26 81
2.2 .2 .73 1.13 23 69
3.2 .1 .47 .73 14 42
4.2 1.4 2.89 4.47 84 257
3.2 2 2.54 3.93 71 218
5.5 .2 2.11 3.26 57 175
4.3 .2 .98 1.52 20 63
2.7 14| , 228 3.53 66y 203

Nm.—Discharﬁdetermined from rating curves applicable as follows: July 1, 1915, to Apr. 15, 1916,
fairly well defined between 1 and 3 million gallons y. Apr. 16 to June 30, 1916, poorly defined. Gage
readings Jan, 17, 18, and Mar. 7, 30, and 31 di ed because of doubt as to their accuracy.

N

LEE DITCH NEAR HEEIA, OAHU.

Location.—100 feet below intake. Ditch diverts from Heeia Stream 1} miles north-
west of Heeia.

RECORDS AvAILABLE.—March 1, 1914, to June 30, 1916.

Gage.—Vertical staff on right bank. Datum raised 1.0 foot March 10, 1915.

DiscaARGE MEASUREMENTS.—Made by wading. A 2.5-foot sharp-rrested 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.
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CHANNEL AND cONTROL.—Channel is cut in earth and gravel; section abo~t 8 feet
~wide and 3 feet deep; straight for 50 feet above and below gage. Coritrol is 2.5-
" foot weir.

EXTREMES OF DISCHARGE ——Maximum stage recorded, 1.05 feet'at 2:40 p. m. June
30, 1916; discharge, 9.4 million gallons per day, or 14.5 second-feet), di*<h occa-
sionally dry.

Drversrons.—None above station.

Recuration.—Flow regulated by head gates.

Urmwizarion . —Irrigation of rice fields. )

Accuracy.-—Gage read once daily. Records poor owing to unstable stage-discharge
relation caused by growth of aquatic plants in the ditch.

Discharge measurements of Lee ditch near Heeia, Ochu, during the year ending June 30,

1916.
Discharge.
Date. Made b hG

ate. e by— ej _—
4 (!eet) Second- gﬁl’oﬁls‘
feet. per day.
Aug. 10| H. A. 0.54 L5 L0
Deec. 91.... .50 10 .65
Fob. 4 .39 11 T
June 5 .35 .6 .4

Monthly discharge of Lee ditch near Heeia, Oahu, for the year ending June 30, 1916,

Discharge. Total run-off
Month. Million gallons per day.
Second- | Million | Acre
(mean) gallons. feet.
Maximum. | Minimum. | Mean. .
JUY . aeeeeeeiinniiii i 0.7 0.3 0.40 0.62 12 38
AUBUSt.eeeecamcsaeainannn. L0 .3 .65 .01 20 62
Septe: ) R, .7 .3 .64 .99 19 59
October 1-22, 25-26, 30-3 4.4 .5 .98 1.52 25 78
Novem SO 5.2 o7 1.16 1.79 35 107
mber................. 3.7 o5 111 1.72 34 106
January 1-16, 21-8L.ceeeiaen... 6.6 o7 2.08 3.22 56 372
Februar; 2.4 o7 111 172 32' 99
March 8.4 2 1.26 1.95 39 120
Mp 8.4 «2 1.26 1.95 38 116
2y 1—25 27, 31. 8.4 .1 .72 i1 .20

June 1-2, "6-g0....L Il 9.4 .4 1.24 1.92 34 103

Nore.—Discharge determined from poorly defined rating curves appllcablo as follows: July 1, 1915, to
Jan, 18, 1916, Jan. 19 to June 30, 1916, staff gage out Jan, 17-20 and June 3-5.

- . HAIEKU STREAM NEAR HEEIA, OAHU.

LocaTtion.—60 feet above intake of Reservoir ditch, 1} miles west of Heeia. -«

RECORDS AvAmABLE.—January 29, 1914, to June 30, 1916.

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

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

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

81605°—17—wsP 445——8
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ExTrEMES OF DIscHARGE.—Maximum stage recorded during period of record, 6.45
feet at 8.30 p. m. May 1, 1914 (estimated discharge, 250 millior gallons per day,
or 390 second-feet), minimum stage recorded, 0.65 foot freq-ently 1914-1916
(discharge, 1.9 million gallons per day or 2.9 second-feet).

Maximum stage recorded during year, 5.05 feet at 8 p. m. November 10 (dis-

charge, approximately 170 million gallons per day, or 260 second-feet).

Drversions.—None above station.

RecuraTioN.—None.

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

Accuracy.—Rating curve well defined for low and medium stag-s; records good.
High-water extension of rating curve not based on measurcments; determinations
above 16 million gallons per day may be considerably in error.

Discharge measurements of Haiku stream near Heeia, Oahu, during the year ending June

0, 1916.
Discharge. .
Dat Made b ' hae:
ate. (-] el .
v (fost). | Socond- rolhon
fest. per day.
Nov. 22 | H. A, R, Austin. . ... iiiiiicaaeaeann 0.68 3.7 2.4
Feb, 4 | R.C. RICO. ..ottt ee e ceee e areeeeeaeeaanns .73 3.9 2.5

Daily discharge, in million gallons, of Haiku Stream near Heeia, Oahu, for the year ending
June 30, 1916.

Date. July. { Aug. | Sept. { Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May. | June.
2.4 L9 1.9 2.4 1.9 24| 30| 36| 30| 30| 386 3.0
2.4 1.9 1.9 2.4 3.0| 19| 30| 43| 6.4 30| 7.8 3.0
2.4 1.9 1.9/ 3.6} 30| 19 7.8 2.4 3.6 30| 3.6 3.0
2.4 1.9 1.9 2.4} 30| 19| 43| 3.0 12 3.0| 3.6 3.0
2.4 1.9 1.9 1.9] 2.4 2.4] 36| 7.1 43| 3.0| 3.6 3.0
2.4 1.9 1.9 1.9 2.4 24| 30| 3.6 4.3 3.0 3.6 3.0
2.4 2.4 1.9 1.91 2.4] 19| 43| 30| 12 3.0l 3.0 3.0
2.4| 2.4 1.9 1.91 3.0] 1.9} 12 30| 36| 30| 3.0 3.0
2.4 2.4 1.9 1.9 30| 19| &57( 30| 30| 30| 3.0 3.0
2.4 1.9 1.9 19| 18 1.9 5.7 5.0/ 30| 30| 3.0 3.0
2.4 1.9 1.9 191 15 1.9/ 36| 30| 30| 30| 30 3.0
2.4 2.4 2.4 197 4.3 1.9 30| 30| 30| 30| 30 3.0
2.4 2.4 2.4 1.9 36| 19| 36| 30| 30| 30| 3.0 3.0
2.4| 2.4 1.9f 1.9] 2.4 1.9] 64 24 30| 30| 30 3.0
2.4 2.4 1.9 1.9 2.4 1.9§ 3.6f 3.0] 30| 30| 30 3.0
24| 24 19 1.9 2.4 24| 30| 30| 30| 24| 3.0 3.0
2.4 2.4 241 L9 L9f-,19] 21 3.01 3.0( 24| 3.0 3.0
4.3 2.4 57| 2.4 1.9 5.01 33 2.4] 30| 24! 3.0 3.0
2.4 2.41 6.4 19 1.9 2.4 8.6 2.4 30| 24| 3.0 3.0
2.4 2.4 30| 1L9] L9 2.4 3.0/ 30{ 30| 24| 3.0 3.0
5.0 2.4 2.4 19 1.9 2.4 2.4 3.0/ 30| 24| 3.0 3.0
4.3 24| 2.4 1.9 2.4 2.4 2.4 24| 3.0( 24| 3.0 3.0
2.4 2.4 1.9 1.9 2.4 2.4 2.4 2.4 3.0 24 3.6 3.0
2.4 1.9 1.9 1.9 2.4] 3.0 2.4 2.4f 3.0| 2.4 3.6 3.0
2.4 2.4 1.9 L9 241 18 30| 24 30| 30| 3.0 3.0
1.9 L9 19| 3.8 19| 71| 33| 30| 30 30| 3.0 3.0
2.4 L9 1.9] 43 19| 11 2.4 3.0f 30| 43| 3.0 3.0
2.4 1.9 2.4 2.4{ 3.0] 15 2.4| 3.0/ 30| 36| 3.0 3.0
1.9 1.9 2.4 2.4] 2.4} 43 2.4| 3.0} 30| 30| 3.0 3.0
2.4 19 2.4 1.9 2.4 3.6| 3.0}....... 3.0 30| 3.0 3.0
1.9 LY |....... 1.9 [....... 3.6 3.6|....... 3.0).ceiiad| 3.0}, S

NorE.~—Discharge determined from rating curve well defined below 16 million gallons per day.
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Monthly discharge of Haiku Stream near Heeia, Oahu, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
A
ons. eot.
Moximum. | Minimum. | Meen. | (D2eaD)-

5.0 1.9 2.56 3.96 244
2.4 1.9 2.16 3.34 87 205
6.4 1.9 2.35 3.64 70 216
4.3 1.9 2.18 3.37 68 207
18 1.9 3.43 5.31 103 318
18 1.9 3.77 5.83 117 359
33 2.4 6.47 10.0 201 616
7.1 2.4 3.13 4.84 91 279
12 3.0 3.81 5.89 118 362
4.3 2.4 2.88 4.46 86 265
7.8 3.0 3.29 5.09 102 313
8.0 3.0 3.00 4.64 90 276
33 1.9 3.26 5.04 1,190 3,660

RESERVOIR DITCH NEAR HEEIA, OAHU.

LocarioN.—200 yards below intake. Ditch diverts from Haiku Stream 13 miles
by road west of Heeia and 12 miles by road from Honolulu. _

RECORDS AVAILABLE.—January 19, 1914, to June 30, 1916.

Gage.—Vertical staff on left bank. Datum raised 1.0 foot March 9, 1915.

DiSCHARGE MEASUREMENTS.—Made by wading. When station was estal lished a
2.5-foot sharp-crested weir with end contractions was installed, but a current-meter
rating hags been used, as the conditions for measurement by weir are not good.

CHANNEL AND cONTROL.—Channel is cut in firm earth and is approximately rectangu-
lar in section; subject to growth of weeds and grass, which affect flow. Control is
2.5-foot weir. Crest of weir was bent over somewhat June 3, 1915, changing
stage-discharge relation.

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

Diversions.—None above station.

RecuraTioN.—Flow regulated by head gates.

Urmizarion.—Part of ditch flow is impounded in reservoir for domestic svoply of
Heeia and part is diverted for irrigation of taro.

Accuracy.—Gage read once daily. Records good for low and medium stages; above
4 million gallons per day approximate only.

Discharge measurements of Reservoir ditch near Heeia, Ocku, during the yecr ending
June 30, 1916.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Date. nG' ¢ Date. hG?%ft
. eig 11 ate. eig! S
(fest). | Second- | Million {feet). .| Second- ﬁ%g’;
feet, | gallons. Toet.
per day. per day.
0.47 3.8 2.3 May3.cciiereanenn. 0.46 3.2 2.1
.33 2.0 1.3 || June5.............. .39 2.6 1.7
32 1.9 1.2
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Monthly discharge of Reservoir ditch near Heeia, Ochu, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
Se;m;d— Million Acre-
m?’.;n) gallons, feet.
Maximum. | Minimum. [ Mean, | % .

5.8 2.8 3.1 5.74 115 353
4.2 1.7 2.23 3.45 69 212
5.8 1.4 2.14 3.31 64 197
6.4 1.1 1.77 2.74 55 168
7.6 .9 1.58 2.44 47 145
6.4 .9 1.96 3.03 61 186
7.6 .9 2.41 3.73 5 229
3.2 1.4 1.70 2.63 49 151
7.6 .7 1.65 2.55 51 157
7.6 1.1 2.09 3.23 63 192
7.6 1.1 2.55 3.95 79 43
2.0 1.7 1.7 2.65 51 57
7.6 .7 2.13 3.30 779 2,390

NoTE.—Discharge determined from rating curve well defined below 3 million gallons per day. Dis-
charge for Sept. 16 interpolated.

IOLEEAA STREAM NEAR HEEIA, OAHTU.

LocarioNn.—About 50 feet above uppermost diversion, 2 miles west of Heeia.

REecOoRDS AvamLaBLE.—January 19, 1914, to June 30, 1916.

GaceE.—Vertical staff fastened to boulder on right bank, 12 feet above footbridge.

DiscEARGE 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, 5.0 feet, January 17, 18, and
March 7, 1916 (discharge, approximately 98 million gallons per day, or 152 second-
feet); minimum stage recorded, 1.71 feet at 10.20 a. m., March 1§, 1914 (discharge,
0.3 million gallons per day, or 0.45 second-foot).

Diverstons.—None above station.

REecuraTioNn.—None.

UriuizaTioN.—Low-water flow diverted below station for irrigation of taro and rice.

Accuracy.—Records for low and medium stages fair. Rating curves fairly well
defined for ordinary stages; flow steady. Recordg for high and fluctuating stages
only approximate, as gage was read only once daily.

Discharge measurements of Iolekaa Stream near Heeia, Oahu, during the year ending June
30, 1916.,

[Made by H. A. R. Austin.]

Discharge. Discharge.
Date hGia;Sgh?t Date h%agﬁt
ate. e s ate. ig

Million Million

(feet). St;ceggd- gallons (feet). S(}t:;tnd- gallons

. per day. © | per day.
1.90 2.0 - 1.3 (| May3......ooae.oe 1.99 3.1 2.0
1.92 1.5 1.0 /| June5............. 1.98 2.0 1.3

2.01 3.6 2.3
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Monthly discharge of Iolekaa Stream near Heeia, Oaku, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | Minion | Acre-
(meegn) gallons. feet.
Maximum. | Minimum. | Mean. -
8.0 1.3 1.79 2.77 56 170
2.2 1.3 1.34 2:07 41 127
2.8 1.0 1.35 2.09 40 124
4.8 7 1.60 2.48 50 152
22 1.3 2.56 3.96 7
8.0 1.8 2.29 3.54 k! 218
98 1.8 8.95 12.8 256 785
8.0 2.2 3.06 4.73 8 272
98 1.3 5.89 9.11 182 560
6.4 1.3 2.12 3.28 64 195
3.4 7 1.84 2.85 57 175
1.5 N L Le 33 102
98 7 2.78 4.30 | 1,020 t 3,120
i

Nore.—Discharge determined from rating curves fairly well defined below 20 million gallors per day,
applicable as follows: July 1, 1915, to May 20, 1916; May 21 to June 30, 1916.

WAIPIO DITCH NEAR HEEIA, OAHTU.

Locarion.—50 yards below intake. Ditch diverts from Haiku Stream, 1 mwile west
of Heeia..

RECORDS AVATLABLE.—January 19, 1914, to June 30, 1916.

Gagr.—Vertical staff. ’

DiscrARGE MEASUREMENTS.—Made by wading. A 2.5-foot sharp-crested weir with
end contractions was installed when station was established, but conditions for
measurements by weir were not good and a rating by cutrent meter 1318 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. Cintrol is
2.5-foot weir. Stage-discharge relation sometimes affected by silt filling in back
of weir.

EXTREMES OF DISCHARGE.—Maximum stages tincertain; minimum daily discharge,
0.6 million gallons per day or 0.9 second-foot, December, 1914 and Janrary and
February, 1916.

DiversioNs.—None above station.

RecuratioN.—None.

Urmization.—Irrigation of rice fields.

AcourAacy.—Gage read once daily. Determinations below 3 million gallons per day
fair, as rating curve is fairly well defined for ordinary stages and flow steady;
records for high stages approximate only.

Discharge measurements of Waipio ditch near Heeia, Oahu, during the year ending June 30,

1916.
[Made by H. A. R. Austin.]
Discharge. Discharge.
Date Bt D heleht
ate. ate. e :

(feet). | Second- ;ﬁ'gg (fest). | Second- é‘%’i};g';

feet. | per day. feet.  rer day.
Aug, 10............ 0.58 2.3 1.5 Jan.31.. ... ... ... 0.46 1.1 0.7
Dec9ecnnnncannnnn N .54 1.5 95 | June .. ... ial.s .74 3.6 2.3




118 SURFACE WATER SUPPLY OF HAWAIIL, 1915-16,

Monthly discharge of Waipio ditch near Heeia, Oahu, for the year endiny June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
Second Mitlon | Acre-
ons. oet.
Maximum. | Minimum. | Mean. | (€a2).

4.3 1.6 1.96 3.03 61 186
2.0 1.0 1.34 2.07 42 127
3.6 1.3 1.87 2.89 56 172
4.3 8 2.07 3.20 64 197
20 1.3 3.09 4.78 93 284
9.6 .8 3.03 4.69 94 288
7.6 .6 2.49 3.85 72 222
ry 2.0 6 .91 1.41 2 81
March 1-6, 8-31..... .- 9.6 1.0 2.77 4.29 83 255
i.‘gnl .................. 5.8 .8 2.00 3.09 60 184
aesmamsasseanaamsenaaccaccoomoan 5.8 1.6 2.79 4.32 86 265
JUNO. e itiiiii e e i iiaeaaes 3.6 i.0 2.58 3.99 77 238

NotE.—Discharge determined from a rating curve fairly well defined below 3 mil**on gallons per day.
Gage readings Jan. 17, 18, and Mar. 7 were discarded on account of doubt as to their accuracy.

WAIAHOLE STREAM BELOW POWER HOUSE, NEAR WAIAHOI.E, 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 AVAILABLE.—April 15 to October 8, 1915.

Gace.—Gurley water-stage recorder on left bank.

DiscHARGE 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 ver high gradient,
resulting in a series of rapids and pools; bed composed of larg> boulders, and,
prior to beginning of work on tunnels in the valley above was clean, 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 station; banks covered with heavy vegetation above ordinary flood
stages. Control probably permanent before tunnelling was begun but is now
affected by tunnel waste.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.94
feet at 2.30 a. m., April 26, 1915, (discharge, approximately 75 million gallons per
day, or 116 second-feet); minimum stage recorded, 1.15 feet October 8, 1915
(discharge, 17 million gallons per day, or 26 second-feet).

Diversions.—None above station.

UrnazaTioN.—Station was established to measure the water obtairad by the main
Waiahole tunnel and a water development tunnel in the upper valley. Tunnel
structures prevent direct measurements being made in the tunmnels or at the
portals. Water is used first to operate a hydroelectric power ylant and is then
wasted back into the stream at a point about 600 feet above station. Discharge
at station includes flow from several springs in addition to tunnel water. Mis-
cellaneous measurements of the discharge of these other sour-es are made at
frequent intervals and coefficients obtained which may be aprlied to the total
discharge at the station to determine the flow from the tunnels.

Accuracy.—Records based on fairly well defined rating curve and continuous gage-
height record; fair for ordinary stages.
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Discharge measurements of Waiakole Stream - below power house,‘ near Waiakole, Ochu,
during the year ending June 30, 1916.

Dis-harge.
Dat Made b, hq?&gt
ate. e by— 13
v (foot). | Second- | Million
feot. |

per day.
Sept. 6 1.27 31 20
Oct. 8 1.24 20 19
Nov. 20 1.25 22 15
Dec. 13 1.18 25 16
21 1.18 25 16
Mar. 8 1.22 22 14
Apr. 13 121 1e 12

Monthly discharge of Waiahole Stream below power house, near Waiahole, Oahu, for year
ending June 30, 1916.

Discharge. Total run-off.

Month. Million gallons per day.
Second- <

Milhon Acre

foet | pallons. | feet.

Maximum. | Minimum. | Mean. | (1n€an).
LA L S 30 23 26.5 40.0 820 2,520
August....... 23 21 22.0 34.0 681 2,090
September. .. .- 21 18 19.2 29.7 570 1,770
October 1-8. . ...c.oiiieeerenennannns 21 17 18.5 28.6 148 454

WAIAHOLE STREAM NEAR WAIAHOLE, OAHU.!

Locarion.—About 100 feet south of house of Peleioholani, at lower boundary of Gov-
ernment land, a mile above junction of Waianu and Waiahole strearts, and 2
miles south of junction of Waiahole Valley and main country roads.

REcorDs AvalLaBLE.—September 25, 1911, to June 30, 1916.

Gage.—Vertical staff on right bank, about 100 feet south of house of Peleioholani.

DiscHARGE MEASUREMENTS.—Made by wading. '

CHANNEL AND coNTROL.—One channel at all stages, except possibly extrere floods;
straight for several hundred feet above and below gage; composed of loose boulders
and gravel. Right bank nearly vertical and covered with vegetation; left bank
very flat slope and covered with vegetation; cross section the same for several
hundred feet above and below station. Control made up of large loose boulders;
shifting. -

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.6 feet at 1.35
p. m. December 28 (discharge, approximately 120 million gallons per day, or 186
second-feet). ’

1911-1916: Maximum stage recorded, 5.00 feet at 6 a. m. August 5, 1914 (dis-
charge, 210-million gallons per day, or 325 second-feet); Iminimum stage recorded,
1.4 feet May to June 30, 1916 (discharge, 9 million gallons per day, or 14 second-
feet).

Diversrons.—None above station.

Urmization.—A. small part of the original flow of the stream is used to irrivate taro
and rice lands in the lower valley. The Waiahole tunnel, which is the principal
feature of a large irrigation project to deliver the discharge of windw~rd Oahu
streams to the sugar-cane lands near Pearl Harbor, on the opposite sile of the
Koolau Mountain range, diverts the greater part of the low-water discharge of the . .,
stream. -

1 Described in Water-supply papers previous to No. 430 as Waiahole Stream at Manianigulr. near Wai-
kane, Qahu.

‘-
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Accuracy.—Gage read twice daily. Determinations fair below 30 million gallons

per day.

Prior to August 1, 1913, the discharge was very steady, the greater-part being sup-
plied by a number of large springs about a mile above 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 station. As the bore progressed the quantity of

tunnel water added to the stream fluctuated considerably and increased the
low-water discharge proportionately at the station below. After May 27,
tunnel water was spilled into the stream.

previous
1916. no

Discharge measurements of Waiahole Stream near Wasahole, Oahu, during the year ending

June 30, 1916.

Discharge.
Date Made b; ' hG' et
ate. e by— eig .
¥ (feet). | Second- m
feet. per day.
1.89 43 28
1.80 36 23
1.74 26 17
1.72 26 17
1.60 22 14
1.72 28 18
1.41 14 9.2

Daily discharge, in million gallons, of Waiahole Stream near Waiahole, Oahu, for the

year ending June 30, 1916.

Date. July. | Aug. | S8ept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
29 26 26 22 22 18 18 20 17 17 17 9
29 26 26 22 22 18 18 20 17 14 20 9
29 26 26 34 22 17 18 20 17 12 18 9
29 26 24 22 15 17 20 20 18 12 17 9
29 4 24 22 15 17 20 20 17 12 17 9
29 24 24 22 15 17 20 18 17 11 17 9
30 4 22 22 15 17 20 18 18 11 17 9
28 24 22 22 15 17 22 18 17 11 17 9
28 24 22 22 15 17 50 18 17 11 17 9
28 24 22 22 72 17 20 18 17 11 18 9
28 24 22 22 48 17 20 18 17 1 18 9
28 24 22 22 20 17 17 18 14 14 18 9
28 4 4 22 20 17 18 18 14 17 18 9
28 24 24 22 18 17 20 18 16 17 18 9
28 24 24 22 18 17 18 16 17 17 18 9
28 24 24 22 18 17 18 17 17 16 18 9
28 4 24 22 18 17 33 17 17 16 18 9
28 24 47 b 18 17 30 17 17 16 18 9
28 24 24 22 18 17 28 17 17 16 18 9
28 24 4 22 18 17 20 17 16 16 18 9

Al
32 24 24 22 18 17 20 17 16 16 18 9
30 4 24 22 18 17 20 17 12 16 18 9
26 24 24 22 18 17 18 17 12 16 18 9
26 24 24 22 18 17 18 17 12 16 18 9
26 24 24 22 18 17 20 17 12 164 18 9
26 24 24 22 18 18 22 17 12 18 18 9
26 4| A 24 18 46 20 17 12 18 14 9
26 24 24 22 18 68 18 17 12 17 9 9
28 24 22 22 18 18 18 17 12 16 9 9
26 24 22 22 18 18 18 ....... 12 18 9 9
26 24| 22 |....... 18 18 ....... 4 ... 9 ...,

Nore.—Discharge determined as follows: July 1-12, 1915, by indirect method for shifting congrel. July
13 to Nov. 10, 1915, by rating curve fairly well defined between 20 and 30 million gallons dgu day. Nov.
3

11, 1915, to June 30, 1916, by rating curve fairly well defined below 30 million gallons per .
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Monthly discharge of Waiahole Stream near Waiakole, Oahu, for the year ending June

30, 1916.
Discharge. Total run-off.
u'm. . Million gallons per day. -~
® f"etd. gall "y if\mtg-
ons. ee
Maximum. | Minimum, | Mean, | (T0680)-

32 2% 27.9 43.2 864 2,650
% 2 2.3 37.6 752 2310
47 22 24.6 381 738 2,260
34 22 2.5 34.8 698 2,140
72 15 20.7 32.0 622 1,910
68 17 19.8 30.6 613 1,880
50 17 21,2 32.8 658 2,020
20 16 17.8 21.5 516 1,580
18 12 15.2 2.5 172 1,450
18 11 14.8 22.9 43 1,360
2 9 16.7 25.8 518 1,59
9 9 2.0 13.9 270 829
72 9 19.6 30.3 7,160 | 22,000

EAHANA STREAM NEAR EAHANA, 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 30, 1916.

Gage.—Stevens water-stage recorder on right bank.

DiscEARGE 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 slopes gently. Control composed of large and small boulders,
shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 feet at 9 p. m.,
February 1 (discharge, approximately 800 million gallons per day, or 1,24" second-
feet).

Maximum stage recorded during period of record, 6.79 feet at 6 a. m., Sep-
tember 23, 1914 (discharge, approximately 1,150 million gallons per day, or 1,780
second-feet); minimum stage recorded, 0.8 foot June, 1916 (discharge, 13 million
gallons per day, or 20 second-feet).

Diversions.—None above station.

ReauraTioN.—None.

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

Accuracy.—Determinations July 1 to November 10, poor; November 11 to June 30,
based on well-defined rating curve, good, except for short periods wher recorder
did not work and discharge was interpolated.

Discharge measurements of Kahana Stream near Kahana, Ochu, during the year ending
June 30, 1916.

Discharge.
Dat Made b; ) hagt
ate. P— o] .
v (feet). | Second- | Miliion
Toet.
. pet day.
1.03 26 7
S
1.28 g
1.0 2 19"
2.16 162 105
.82 20 13
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Daily discharge, in million gallons, of Kahana Stream near Kahana, Oaku, for the year
ending June 30, 1916.

Date. July. | Aug. | 8ept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June.
38 18 16 28 22 22 47 47 20 20 83 14
32 20 16 81 39 28 37 34 26 18| 116 14
32 22 18 100 81 24 37 26 26 16 47 13
32 24 22 33 93 34 47 2 37 16 74 13
32 26 22 28 49 26 69 37 24 15 74 13
32 2 18 P 39 28 43 26 20 15 40 13
60 20 18 22 30 2 43 A 24 15 34 13
30 22 18 26 49 22 74 24 18 15 28 24
35 20 16 36 49 22 51 20 18 15 43 14
38 18 16 241 135 22 51 24 18 15 31 14
52 18 24 22 83 20 51 40 18 15 31 14
30 18 28 20 51 20 51 28 18 15 26 13
30 28 28 20 47 20 60 26 18 15 37 13
28 26 20 18 37 20 28 22 22 15 28 13
28 20 18 18 3¢ 20 26 22 22 15 26 14
32 18 18 18 24 24 26 22 18 15 22 20
38 18 18 18 24 20 93 22 18 16 22 16
65 18 18 26 24 24| 241 20 18 22 22 14
26 16 18 26 24 26 88 20 18 16 26 13
22 20 16 30 22 22 47 20 18 15 37 14
21 30 24 16 28 22 28 37 20 18 14 3¢ 15
22... 28 20 24 22 24 31 31 20 18 14 28 26
2... 22 18 20 22 37 22 28 18 18 14 56 16
24... 20 18 18 20 22 20 26 18 18 14 26 15
25. 20 20 20 24 22 83 28 18 16 60 24 2
26.. 18 20 22 42 24| 110 51 18 16 43 20 18
27.. 28 18 20 39 26 88 26 18 16 43 18 15
28 20 18 22 26 28 78 26 18 16 2 16 14
29.. 18 16 24 26 24 34 24 18 16 20 16 14
30.. 22 16 22 22 22 34 28 eieenen 16 20 15 13
31 18 16 |--..... 21.......| 47 26 |....... 24 1....... 14 [oaenenn

Note.—Discharge determined from rating curves applicable as follows: July 1-18, 1915, 1y defined.
July 19 to Nov. 10, 1915, poorly defined. Nov. 11, 1915 to June 30, 1916, well defined below 200 million
gallons per day. ﬁaily scharge July 1-11, Oct. 26-81, Nov. 14, 10, 11, 13-17, 21-23, Dec. 26-31, 1915, Jan.
1-13, Feb. 9-13, and May 15-23 determined by comparison with record of flow of Kaluanui Stream.

Monthly discharge of Kahana Stream near Kahana Ochu, for year ending June 30, 1916.

Discharge. Total ru.n,—oﬁ‘
Month. Million gallons per day. Sef‘?;d- Million Acre-
Maximum. | Minimum. | Mean. | (mean). d feet.
65 18 30.8 47.7 956 2,930
28 16 19.9 30.8 618 1,890
28 16 19.8) 30,6 504 1,820
100 18 29.3 45.3 909 2,790
135 22| 02| 22 1,210 3700
110 20 33.6 52.0 1,040 3,200
241 24 49.7 76.9 1,540 4,730
47 18 29| sro 64 2,130
37 16 19.7] 305 611 1,870
60 14 19.5 30.2 585 1, 800
116 14| 359| 555 1,110 420
26 13| 52| =5 45| 1400
241 13 28.2 43.6 10, 300 31,700

EAST BRA]!I'O_H OF KAHANA'STREAM NEAR KAHANA, OAHU.

LocaTtioN.—Just above headquarters of Kahana Agricultural Co.; 50C feet above con-
fluence with-main Kahana Stream, and 1 mile south of Kahana.

RECORDS AVAILABLE.—April 30, 1914, to June 30, 1916.

Gaae.—Vertical staff on left bank.

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

" CHANNEL AND coNTROL.—TWo channels at high stages; straight for £0 feet above and

below gage; left bank steep and high; right bank low and is overflowed at high
stages. Control is a riffle of small boulders; shifting.

/
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ExTrREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.62
feet at 6 p. m., November 10, 1915 (discharge, approximately 200 million gallons
per day, or 309 second-feet); minimum stage recorded, 1.14 feet June, 1915 (dis-
charge, 0.8 million gallons per day, or 1.2 second-feet).

Minimum stage recorded during year, 1.0 foot April 7-17 (discharge, 1.2 million
gallons per day, or 1.9 second-feet).

Diversions—None above station.

ReauraTioN.—None.

UriLizaTion.—Irrigation of taro.

Accuracy.—Gage read twice daily. Determinations July 1 to January 17 based on

" well-defined rating curve; good for low and medium stages; above 16 million gallons
per day records approximate. Records January 19 to June 30 poor except for
low stages.

Discharge measurements of East Branch of Kahana Siream near Kahana, Oahu, during
the year ending June 30, 1916.

Dis=harge.
Date. Made b; hGﬁt ' Milli

. — 3 on

4 (fect). | S6cond- | gaiions

* | perday.
July 12 1.28 50 3.2
Nov, 18 1.28 5.4 3.5
26 1.23 3.7 2.4
Feb. 18 1.13 4.5 2.9
Mar. 8/|... 114 3.7 2.4
June 30 1.04 2.6 1.7

Daily discharge, in million gallons, of East Branch of Kahana Stream nea~ Kahana,
Oahu, for the year ending June 30, 1916.
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Nore.—Discharge determined from raﬁ.ng curves applicable as follows: J u}g 1 to Jan, 17, well defined
below 16 million gallons per day; Jan. 19 to June 30, poorly defined. No record Jan. 18,
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Monihly discharge of East Branch of Kahana Stream near Kahana, Oadu, for the year
ending June 30, 1916.

Discharge. Total run-off.
Montlr. .
Million gallons per day. Smd. Milllion .tf\cre—
Maximum. | Minimum. | Mean. | (mean). gr'lons. eet.
8.4 1.6 4.90 7.58 152 466
4.0 1.6 2.57 3.98 80 244
4.0 1.6 2.52 3.90 (] 232
21 2.8 6.23 9.64 193 593
108 2.8 10.8 16.7 324 994
53 1.6 7.65 11.8 237 728
9.0 2.2 4.44 6.87 129 395
7.4 1.7 2.96 4.58 92 282
3.3 L2 1.74 2.69 52 160
18 2.2 6.49 10.0 201 617
4.4 1.7 2.08 3.22 62 192

PUNALUU STREAM AT ELEVATION 539! FEET NEAR PUNALUV, OAHU.

LocaTioN.—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, 1915, to June 30, 1916.

Gace.—Friez water-stage recorder substituted for 8-day Stevens recorder February
16, 1916.

DISCHARGE MEASUREMENTS.—Made by wading or from cable 150 feet above gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for several hundred
feet above and below station; composed of boulders and gravel; rivht bank slopes
sharply; left bank is vertical; both banks fairly clean up to extreme flood stages.
Cross section is the same for several hundred feet above and below gage. Control
composed of large boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 5.04 feet at
8 p. m. November 10, 1915 (discharge, approximately 300 million gallons per day,
or 464 second-feet).

Minimum stage recorded 0.75 foot June, 1915 (discharge, 2.4 million gallons
per day, or 3.7 second-feet).

Diversions.—None above station.

RecuraTION.—None.

UruizatioN.—Part of low-water flow is diverted at low elevations fo+ irrigation of
sugar cane, rice, and taro. Station wags 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.—Determinations based on rating curves fairly well defined below 30 mil-
lion gallons per day; good for low and medium stages.

Discharge measurements of Punaluu Stream at 539 feet elevation, near Punaluu, Oahu,
during the year ending June 30, 1916,

Discharge.
Dat Made b hateht ‘
ate. y— ig .
- (feet). | Second- Mﬂ%g';
feet.

per day.
0.93 6.8 4.4
.82 4.0 2.6
.94 11 6.9
.85 6.5 4.2
.84 6.0 8.9

1.24 22 14
IS

1 Elevation given in Water Supply Paper 430 as 600 feet,
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PUNALUU STREAM AT ELEVATION 250 FEET NEAR PUNALUU. OAHU.

LocaTtioN.—About 14 miles, by road and horse trail, south of Punaluu ra11road station.

RECORDS AVAILABLE.—May 14, 1914, to June 30, 1916.

Gace.—Stevens water-stage recorder on left bank

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

CHANNEL AND coNTROL.—One channel at all stages, straight for about 200 feet above
and below gage; composed of large boulders; right bank slopes gradually and is
covered with small trees and vegetation; left bank slopes sharply dnd is covered
with vegetation; cross section the same for several hundred feet above gage; at
a point about 100 feet below gage left bank becomes vertical and right bank is
about the same as at the gage.> Control composed of large bould-rs; apparently
permanent. ’

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.1 feet at 7:30
p. m. November 10 (discharge, approximately 400 million gallons per day, or 619
second-feet).

" Maximum stage recorded during period of record, 5.85 feet at 5 a. m. September
23, 1914 (discharge, approximately 700 million gallons per day, cr 1.080 second-
feet), minimum stage recorded, 1.00 foot March, August, and September, 1915
(diecharge, 10 million gallons per day, or 15 second-feet).

Drversions.—None above station.

REeguLATION.—None.

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

Accuracy.—Records good for all stages except for several short periods when dis-
charge was estimated because there was no gage-height record. Stage-discharge
relation constant; rating curve good.

Discharge measurements of Punaluw Stream at elevation 250 feet, near Punaluu, Oahu,
during the year endmg June 30, 1916.

Discharge.
Dat Made b; hG' et
ate. e by— eig ’
(fect). | Second. | Million
foet, gallons
. per day.
Nov. 19 1.18 28 18
23 1.22 32 21
Jan. 14 1.26 34 22
Feb. 16 1.15 26 17
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Daily dudzarye, mn 'rmllwn allons, of Punaluu Stream.at elevation 250 feet, near Punaluu,
agw,, Jor the year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1 19 12 10 14 14 14 22 1 34 16 14 60 16
2 16 14 10 19 16 14 22 22 22 14 64 16
3 16 14 12 25 42 14 25 19 25 14 38 16
4 16 14 12 16 50 14 25 19 28 14 46 14
5. 16 14 14 14 28 14 25 28 22 14 42 1‘}
6 14 12 12 14 22 14 19 22 19 12 28 14
7 38 12 12 12 19 14 38 22 22 12 25 14
8 19 12 10 14 28 14 55 22 19 12 22 19
9 16 12 10 14 31 12 46 22 16 12 22 14
10.. 16 12 10 14 84 12 34 19 16 12 28 14
11 19 12 12 12 55 12 34 19 16 12 38 14
12 16 12 12 12 34 12 31 19 16 12 28 14
13 14 16 12 12 31 12 28 19 16 12 28 14
14 14 16 10 12 25 12 22 19 16 12 25 14
15.. 14 14 10 12 22 14 19 16 16 12 22 14
16 14 |- 12 12 22 16 19 16 16 12 19 16
17 16 12 10 12 19 16 16 16 12 19 14
18 31 12 10 14 19 14 140 16 16 12 19 14
19 19 12 10 14 19 14 60 16 16 12 16 14
20. 16 12 10 14 16 14 34 16 16 12 19 14
21 22 14 10 14 14 14 28 16 14 12 19 14
22 19 12 12 12 14 14 25 16 14 12 16 16
23 16 12 12 12 25 14 22 16 14 12 25 14
4 16 12 12 12 14 14 34 14 14 12 19 14
25 16 14 12 14 14 50 34 16 14 22 19 14
26. 14 12 12 19 14 25 14 28 19 14
27 16 12 12 14 64 14 28 14
28 14 10 12 16 16 55 14 14 16 14
29 14 10 12 14 14 42 14 12 16 14
30 14 12 12 14 14 3¢ 14 14 16 14
31.. 14 10 |eeeono. 14 |...... 28 4 ....... 16 ...... .

No'm .—Daily discharge determined from rating curve well defined below 100 mi]hon gallens per day.
chargeDoc. 1-7, 12, 13, 16—20 and 23-31, Jan. 7-9, 12, 13, and 24-31, Feb. 1-5, and 27-29, Ma-~, I K;S{’
_14-20, Apr. 28 to ﬁay 4, and June 6-8 was determined y comparison with records of flow of Kaluanui

Stream and Punaluu Stream at elevation 539 feet.

Monthly discharge of Punaluu Stream at elevation 250 feet, near Punaluu, Oaku, for the
year ending June 30, 1916.

Discharge. Rur-off.
Month. Million gallons per day.
o | e |t
ons. oot
Maximum. | Minimum. | Mean. | (mea).

38 u| 12| e 54| 1,60
1 10 12 19.5 390 1,200
14 10 11.3 17.5 338 1,040
28 2] Ms| 24 451 1,380
84 14 25.0 38.7 749 2,300
12 20. 2 3.3 626 1,920
140 19 33.6 52.0 1,040 3,200
34 14 18.6 28.8 539 1,660
2 1 16.7 25.8 519 1,590
28 12 13.9 215 416 1,280
64 16 26. 2 40.5 811 2,490
19 1 145 22.4 435 1,340
140 | 187] 289 6,850 | 21,000

WAIHOI STREAM NEAR PUNALUU, OAHU.

Locarion.—Half a mile above confluence with Punaluu Stream, 3 miles by road and
- trail from Government highway, and 6 miles by road and trail south of Hauula,
RECORDS AVAILABLE.—April 27, 1915, to June 30, 1916.
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Gage.—Vertical staff. New datum January 19, 1916. Stevens eight-day water-stage
recorder in use April 27 to November 9, 1915.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—One channel at all stages; very steep and rough. Both
banks high and wooded. Control composed of large boulders; shifts somewhat
owing to growth of grass and roots at the banks.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.46 feet at 2 p. m. Novem-
ber 3, 1915 (discharge approximately 9.0 million gallons per day, or 14 second-
feet); minimum daily discharge, September, October, Novemher, December,
and January, 3.3 million gallons per day, or 5.1 second-feet.

Diversions.—None above station.

REGuULATION.—None.

UriizaTioN.—Station established in connection with contemplated plan for devel-
opment of Punaluu waters.

Accuracy.—Records fair. Flow so steady that water-stage recorder was removed
November 9, 1915, and only weekly readings of staff gage were made after that;
for this reason some of the higher stages were doubtless not recorded.

Discharge measurements of Waihoi Stream near Punaluu, Oahu, during the year ending
June 30, 1916.

Discharge.
D Made b; hGaﬁft

ate. e by— eig S
(fet). | Second- | Miion
feet. ons
per day.
July 13 | G. K. Larmson. c oo oot 1.21 6.5 4.2
Nov. 19 | H.A. R, Austin. ..o ieeee e 1.15 5.1 3.3
Jan. 14 do........ -- .87 5.7 3.7
Feb. 16 . .90 6.7 4.3
Mar. 9 .90 7.0 4.5
Apr. 7 .89 7.4 4.8

Monthly discharge of Waihoi Stream near Punaluu, O&hu, Jor years ending June 30,
1915 and 1916.

Discharge. Total run-off. -
Month. Million gallons per day.
Smd— élgilnlion %crte-
ons, eet.
Maximumi. | Minimum. | Mean, | (mean).

. 4.8 4.0 4.48 6.93 139 426
. 5.6 4.0 4.11 6.36 123 378
JOLY el 4.8 4.0 4.15 642 129 395
4.0 4.0 4.00 6.19 124 381
4.0 3.3 3.74 5.79 112 .44
4.0 3.3 3.48 5.38 108 331
4.8 3.3 |2 3.47 5.37 104 319
4.0 3.3 3.44 5.32 107 327
4.4 3.3 3.97 6.14 123 378
4.4 4.4 4.40 6.81 128 392
4.4 4.4 4.40 6.81 136 419
4.4 4.4 4.40 6.81 132 405
4.4 4.4 4.40 6.81 136 419
4.0 4.0 4.00 6.19 120 368
4.8 3.3 4.00 6.19 1,450 4,480

Nore.—Discharge determined from fairly well defined rating curves applicable Apr. 27, 1915, to Jan.
;?‘,;elgi?avang J1 %1115 14 to June 30, 1916. Disc! e interpolated between weekly observations of gage heighi
T .9, 3
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EKALUANUI STREAM NEAR HAUULA, OAHU.

Locaron.—At Castle’s rest house, 5 miles from government road and 74 miles by
road and trail south of Hauula.

Recorps AvAiLABLE.—April 28, 1915, to June 30, 1916.

Gage.—Stevens continuous water-stage recorder installed February 17, 1916, in
place of 8-day Stevens recorder.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Omne channel at all stages; straight for 25 feet above and
below gage; composed of boulders and gravel; right bank slopes gently; left bank
steep and high. Control composed of large boulders; probably permavnent. .

ExTrEMES OF DISCHARGE.—Maximum stage recorded, 4.08 feet at 2:30 a. m. January
8, 1916 (discharge, approximately 150 million gallons per day, or 232 second-feet);
minimum stage recorded, 0.75 foot March and April, 1916 (discharge, 0.3 million
gallons per day, or 0.46 second-foot).

Diversions.—None above station.

Reaurarion.—None.

UrinizatioN.—Irrigation of sugar cane and rice.

Accuracy.—Determinations based on well-defined rating curve and a continuous
record of gage height; good for all stages, with the possible exceptior of those
occuring during several short periods when the discharge was determined by
comparison with record of flow of Punaluu Stream.

Discharge measurements of Kaluanwi Stream near Hauula, Ocku, during the y-ar ending
June 80, 1916.

[Made by H. A. R. Austin.]

Discharge. Discharge.
Dat hGl et Dat h%? et
ate. eig] _— ate. ;
(test). | Second- o, (teet). | Second.- Million
eel. | per day. fe“’ * | per day.
SOpt. 6o 101 0.75 0.5 || May5e.oooeeeen... 1.45 5.9 3.8
Nov.19............ 1.30 3.6 2.3 June 23, 1.28 3.4 2.2
Feb.17.ee.o.oe. 1.01 7 .45

81605°—17—wsr 445——9
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SURFACE WATER SUPPLY OF HAWAII, 1915-1€C.

Daily discharge, in mallion gallons, of Kaluanusi Stream near Hauwula, Ozhu, for the year
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EKOLOA STREAM NEAR LAIE, OAHU.

Locarion.—At elevation about 500 feet, 3 miles by horse trail southwest of Laie.
RECORDS avarLasiE.—July 30, 1914, to June 30, 1916. ’
GagE.—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 abeve high-
water stage; cross section above station about the same; about 50 feet bolow the
channel turns to the left and both banks have gentle slopes. Prior.to October 16,
1915, the low-water control was formed by boulders just below the int:ke pipe.
On October 23, 1915, a 33-foot reinforced concrete control having a low-water
notch 16 feet long was completed.

ExXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 3.35 feet at 9.30
p. m. November 9 (discharge, computed by extension of rating curve, approxi-
mately 450 million gallons per day, or 696 second-feet); maximum stage recorded
during period of record, 5.3 feet at about 9 a. m. September 25, 1914 (d*<«charge,
755 million gallons per day, or 1,170 second-feet).

Channel nea.rly dry at times, less than 0.1 million gallons per day, or 0. 15
gecond-foot passing the gage.

Drversions.—None above station.

REecuLaTION.—None.

UrtizaTioN.—Stream is not perennial in its lower course. A small part of the flood
discharge is diverted at low elevationg for irrigation of sugar cane. Station was
established to determine whether the total discharge of the streams would justify
the construction of a large flood-water storage project in the vicinity.

Accuracy.—Determinations of discharge July 1 to October 15 for extreme low stages
may be considerably in error, owing to seepage through the gravelsin the natural
control and also to uncertainty as to point of zero flow; determinations for medium
stages fairly reliable; those for high water are based on extension of rating curve and
are fairly good. Discharge October 24 to June 30, after construction of control,
determined from a rating curve well defined below 40 million gallons per day;
determinations good below that limit. Discharge for days of decided flvctuation
in stage computed hourly.

Drischarge measurements of Koloa Stream near Laie, Oahu, during the year ending June 80,
1916.

Discharge.
Date. Made b not
ate. e by— ] +
¢ v (fect). | Second- Million
foet, | Sallons
* | per day.
Aug. 13 | HL A R.AUSHD. « .ot it aeeas 0.55 4.0 2.6
Nov. 13| R.E. Wuolley ................................................ .53 11 6.8
24 do. .66 19 12
Dec. 2 .73 22 14
2 1.01 42 27
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Monthly discharge of Koloa Stream near Laie, Oahu, for year ending June 30, 1916.

Discharge. _ Total run-off.
Month. Million gallons per day.
ot | dllon | A
gallons. eet.
Maximum. | Minimum. | Mean. (mean).
JWY . e 13 1.0 2.71 4.19 258
August,. 6.5 .8 1.57 2.43 49 149
September 8.9 .8 1.73 2.68 52 159
November 42 1.0 6.75 10.4 - 202 621
December. 30 1.0 4.4 6.56 131 403
January..... 45 1.0 6.83 10.6 212

February 6.6 .6 1.38 2.14 40 123
March.. . 9.3 .3 1.33 2.06 41 127
April... 9.9 15 .91 1.41 27 84
ay. .. IR 17 .6 3.03 4.69 94 288

Nore.—Determinations based on rating curves applicable as follows: July 1 to Oct. 15, 1915, fairly well
defined below 150 million gallons per day. Oct. 24, 1915, to June 30, 1916, well defined below 40 million
gallons per day. Discharge estimated July 29 to Aug. 13.

. EAST BRANCH OF EAHAWAINUI STREAM NEAR LAIE, OAHU.

Locatron.—Half a mile above junction with West Branch -of Kabawainul Stream,
3 miles by horse trail southwest of Laie, at elevation about 500 feet above sealevel.

Recorps AvarLABLE.—July 29, 1914, to June 30, 1916.

Gaage.—Stevens water-stage recorder on left bank. Datum raised ¢.6 foot Novem-
ber 1, 1915.

Di1scHARGE MEASUREMENTS.—Made by wading or from cable 10 feet below gage.

CHANNEL AND cONTROL.—One channel at all stages; straight for several feet above
station, composed of large boulders and free from vegetation; richt bank clean
and nearly perpendicular; left banksloping and fairly clean. Right bank flattens
out about 60 feet below gage, otherwise the cross-section is the same for several
hundred feet above and below station. Control prior to October 26, 1915, con-
gisted of a natural dam of large boulders. On November 1, 1915, a reinforced
concrete control, 32 feet long with a low-water notch 15 feet long, was completed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.85 feet at
11 p. m. November 9 (discharge, approximately 200 million gallons per day, or
309 second-feet); maximum stage recorded during period of record, 5.1 feet at
7 a. m. September 25, 1914 (discharge, 340 million gallons per day, or 526 second-
feet); channel dry during a considerable part of the time.

Diversions.—None above station.

ReeuratioN.—None.

UrmLizatioNn.—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.—Determinations July 1 to October 25 approximate; sufficient measure-
ments were not made to define the high-water extension of rating-eurve; un-
certainty as to permanence of control and point of zero flow s'ibjects the low-
water determination to considerable error. Determinations November 2 to June
30, after construction of concrete control, fair below 75 million gallons per day.
Discharge for days of decided fluctuation in stage computed horly.



ISLAND OF -OAHTU. 133

Discharge measurements of East Branch of Kahawainui Stream near Laie, Oalu, during
the year ending June 30, 1916.

Discharge.
Date. | Made by— height -
v (fest). | Second- | Million
feot, | 831ons
per day.
Nov. 10 | R.E. Wo0lley .. euunetnanaeiateataaiiaaeeiaeciaeaeeanaaanaes 1.67 85 55
L T L I 44 1.5 1.0

Monthly discharge of East Branch of Kahawainui Stream near Laie, Oahu, for year ending
June 80, 1916.

Discharge. ~ Total run-off.

Month. Million gallons per day. Second- Ml A
on cre-

feot
gallons. foet.
Maximum. | Minimum. | Mean, | (mean).

July 14-31.. 6.6 0 0.78 1.21 14 43
August, ... .8 0 .04 .06 1 4
September... .2 0 .02 .03 1 2
October 1-25... 9.0 0 .64 .99 1e 49
November 2-30. 19 .2 2.52 3.90 el g 224
December.... 16 .1 1.37 2.12 42 130
January...... 17 .3 2.10 3.25 65 200
February 1-16.. 1.2 .1 .38 .59 & 19
April3-24 .o ¢ 0 ] 0 ¢ 0

AY 16-25. 4 et 1.2 .1 47 .73 5 14

Nore.—Discharge determined by rating curves applicable as follows: July 1 to Oct. 25, poorly defined
Nov. 2 to June 30, fairly well defined below 75 million gallons per day. Gage heights not recorded Oct. 26
to Nov. 1, Feb. 17 to Apr. 2, Apr. 25 to May 15, and May 26 to June 30.

EAST BRANCH OF MALAEKAHANA STREAM NEAR KAHURU, OAHT.

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. ‘

RECORDS AvAmABLE.—July 81, 1914, to June 30, 1916.

GacE.—Stevens water-stage recorder on right bank. Original staff gage, ertablished
on July 31, 1914, was washed out by flood September 24, 1914. From Soptember
25, 1914, to May 28, 1915, a réference point consisting of a 20-penny nail in kukui
tree on left bank 50 feet upstream, at same datum as staff gage, was usec' to check
gage heights. On May 28, 1915, a new staff gage was established at th= original
datum. -

DiscHARGE MEASUREMENTS.—Made by wading or from cable about 5 feet upstream
from staff gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for several hurred feet
above gage; composed of loose boulders and gravel; right bank at gag~ 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. Reinforced-concrete control completed November 9, 1915, is
33 feet long with a 14-foot notch for low water. Original control consisted of a
concrete slab 2 feet wide, with a small notch for low flow, between large boulders,
about 6 feet below gage; this control was destroyed by the flood September 24,
1914. - :
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.0 feet at 11.30
p. m. November 9, 1915 (discharge, computed by extension of the rating curve,
approximately 180 million gallons per day, or 278 second-feet); maximum stage
recorded during period of record, 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.

Diversions.—None above station.

ReauraTioNn.—None.

UTILizATION.—Stream not perennial. A small part of the flood discharge is diverted
at low elevations for irrigation of sugarcane. Station was established to determine
whether the total flood discharge at an elevation of about 350 fee above sea level
will justify the construction of a large flood-water storage project near Kahuku.

Accuracy.—Determinations July 1 to November 1, before new contro! was constructed
Ppoor owing to uncertainty of point of zero flow and lack of current-meter measure-
ments. Discharge November 9 to June 30 ascertained from a rating curve well
defined below 15 million gallons per day; determinations good 1 slow that limit.
Discharge for days of decided fluctuation in stage computed hovrly.

Discharge measurements of East Branch of Malackahana Stream near Kohuku, Ochu,
during the year ending June 30, 1916.

Discharge.
Date Made b h%?:ggl?t

ate. e by— —

y (foet). | Second- | Million

feet. gallons

per day.

0.36 7.9 5.1

.30 5.6 3.6

12 .75 .5

.60 15 10
.50 11 7.1

Monthly discharge of East Branch of Malackahana Stream near Kahuku, Oahu, for year
ending June 30, 1916.

Discharge. Total run-off.

Month. Million gallons per day.
Second- +
Million Acre-

Maximum. | Minimum. | Mean. (mean).
5.4 0 0.52 0.80 16 49
2.5 0 .12 .19 4 11
0 0 0 0 0
6.4 0 .70 1.08 23 67
23 .3 2.80 4.33 70 215
23 .3 4.00 6.19 124 381
2.6 .3 .67 1.04 19 60
3.5 0 .47 .73 15 45
3.5 0 .88 1.36 27 84
1.0 0 .12 .19 4 11

Nortg.—Discharge determined from rating curves applicable as follows: July 1 to Nov. 1, poorly defined.
Nov. 9 to June 30, well defined below 15 miiton gallong per day. y » POOTY

MIDDLE BRANCH OF MALAEEAHANA STREAM NEAR EAHUYXU, OAHU.

LocaTioNn.—About a mile above junction with East Branch of Malackahana Stream;
3% miles, by horse trail, south of Kahuku about 440 feet above sea level. .

REcorDs AvarLABLE.—July 31, 1914, to June 30, 1916.

Gage.—Stevens water-stage recorder on right bank. Gage datum lowered 1.00 foot
September 25, 1914, to avoid minus readings.
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DiscaARGE MBASUREMENTS.—Made by wading or from cable 15 feet. downstream
from staff gage.

CHANNEL AND CONTROL.—One channel at all stages; composed of loose boilders and
gravel, free from vegetation, and straight for several hundred feet al ove gage;
at the gage right bank clean and nearly vertical; left bank slopes gracually and
above ordinary flood stages is covered with trees and vegetation; the cross section
about the same for several feet above and below gage. Reinforced corcrete con-
trol completed November 20, 1915, replacing concrete control washed out Sep-
tember 24, 1914,

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 3.40
feet at 9.30 p. m. January 7, 1916 (discharge, approximately 200 milli-n gallons
per day, or 309 second-feet); channel dry greater part of the time.

Diversions.—None above station.

REecuraTion.—None.

UtiLizaTioN.—Stream not perennial. A small part of the flood discharge i diverted
at low elevations for irrigation of sugar cane. Station was established to deter-
mine whether the total flood discharge at an elevation of about 400 feet above
sea level will justify the construction of a large flood-water storage project near
Kahuku.

Accuracy.—Discharge measurements secured insufficient to properly define the rat-
ing curves and the determinations are poor for that reason, as well as cn account
of the small amount of water involved. Discharges for days of decided fluctua-
tion in stage computed hourly.

Discharge measurements of Middle Branch of Malaekahana Stream near Kahyvtu, Oahu.
uring the year ending June 30, 1916.

Discharge.
Date. Made b; hG' et
ate. e by— eig] —
(feet). | Second- é‘{;{l’;]";
eet. per day.
Mar. 4| R.C. RICB. .. .ottt 0.41 6.7 4.3
May 6] H.A R.AUSHND. ... it i iiianeeens .2 0.08 a.05

a Estimated.

Monihly discharge of Middle Branch of Malackahana Stream near Kohuku, Oahu,,
Jor year ending June 30, 1916.

. Discharge. Total run-off.
Month. Million gallons per day.
Se;:e%?;d- élgiulliozn ?cre-
mean ons. eet.
Maximum. | Minimum. | Mean. ( ).

0.7 0 0.03 0.05 1 3
0 -0 0 0 0 0
0 0 0 0 0 0
2.1 0 .12 .19 4 11
25 0 2.53 3.91 7° 241
13 0 3.49 5.40 108 332
‘6.6 0 .97 1.50 2° 86
......................... 1.45 2.24 1 58
0 0 0 0 0 0
0 0 0 0 0 0

Note.—Discharge determined from poorly defined rating curves.

.
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RIGHT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, OAHU.

LocaTroN.—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.

RECORDS AvAILABLE.—May 29, 1913, to June 30, 1916.

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

DisCHARGE MEASUREMENTS.—Made by wading or from footbridge £0 feet upstream
from gage.

CHANNEL AND cONTROL.—Channel is a straight stretch 200 feet lonw that has been
cleared of boulders. Banks steep and flow well distributed and confined. Nat-
ural control of large boulders has been improved somewhat for 1~w-water stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.0 feet at 4 a. m.
May 1 (discharge, approximately 440 million gallons per day, or 680 second-feet);
minimum stage recorded, 1.35 feet April 24 (discharge, 0.6 million gallons per
day, or 0.9 second-foot).

Maximum stage recorded during period of record, 6.9 feet, 10 p. m. November
8, 1914 (discharge, estimated by extension of rating curve, 56( million gallons
per day, or 866 second-feet); minimum daily discharge, March, 1914, 0.2 million
gallons per day or 0.3 second-foot).

Drversions.—None above station; entire low-water flow below station diverted.

REecuraTion.—None.

UrmizatioN.—Wahaiwa Water Co.’s ditch diverts entire low-water fow 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 irrigation of sugar
cane on Waialua plantation.

Accuracy.—Records are good for all stages except possibly duriny the periods in
which the flow was determined by comparison with record of the Left Branch.

Discharge measurements of Right Branch of North Fork OJf Kaukonahua Stream near
u

Wahiawa, Oahu, during the year ending June 80, 1916.
Discharge.
Date. Made b; hG tt
ate. e by— eig] 11
(fest). | Secong- | Million
feet. gallons
per day.
Tuly 1 22! 2 15
Sept. 1 1.54 23 1.5
Nov. 15 2.07 14 9.0
Feb. 7 1.70 4.8 3.0
Apr, 3 1.47 1.2 .8
June 1,89 9.6 6.2
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North Fork of Kaukonahua
ing June 30, 1916.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. ) June.
5.2 3.8 1.6 16 6.0 4.5 8.0 9.0 6.0 1.6 126 6.0
3.8 12 1.6 14 8.0 9.0 8.0 12 10 1.2 62 5.2
25| 16 3.0 34 70 6.0 6.0 52| 14 1.0 20 4.5
2.0| 13 8.0 9.0 50 9.0| 10 4.5 12 1.0 42 3.8

- 2.0 9.0 9.0 7.0} 18 52| 24 4.5 5.2 1.0| 32 3.0
12 10 3.8 521 22 6.0 6.0 3.8 3.0 1.0} 16 3.0
32 5.2 3.8 4.5 13 3.8 5.2 3.0{ -6.0 7] 12 2.5

8.0 6.0 3.8 4.5 | 32 3.8 42 3.0 2,5 L7 26 14
14 4.5 3.81 10 18 3.0 29 2.5 2.0 .71 53 4.5
9.0 3.8 2.0 4.5 36 3.8 18 3.8 2.0 7 14 7.0
13 3.0 8.0 3.8 18 3.0 13 5.2 1.8 21 10 5.2
7.0 3.8 8.0 3.0[ 13 3.0 9.0 3.8 1.6 .7 8.0 3.0
7.0 10 3.8 3.0f 16 2.5 8.0 2.5 1.6 .7 8.0 3.0
7.0 7.0 2.5 3.01 10 2.5 7.0 2.5 2.0 T 10 2.5
4.5 5.2 2.5 2.5 9.0 2.5 6.0 2.0 7.0 .7 7.0 3.0
13 4.5 5.2 2.5 801} 16 6.0 2.0 2.0 .7 5.2 10
14 3.0 2.5 2.5 9.0 3.8 22 2.0 1.6 1.0 4.5 7.0
24 3.8 3.0 8.0 7.0 6.0| 82 1.6 1.6 6.0 4.5 6.0
8.0 3.0 2.5 12 80 10 20 1.6 1.2 1.2 4.5 3.8
8.0 4.5 2.0 22 6.0 4.5 12 1.6 1.2 L0} 13 4.5
9.0 5.2 2.0 7.0 521 12 2.0 2.0 1.2 W7 7.0 13
7.0 3.0 9.0 7.0 70| 18 8.0 2.0 1.2 71 10 12
5.2 2.5 7.0] 22 16 5.2 7.0 1.6 5.2 7] 22 6.0
4.5 2.5 3.8 7.0 6.0 4.5 6.0 1.2 2.0 .6 8.0 4.5
7.0 5.2 4.5 8.0 52 5.2 1.2 1.2 9.0 7.0 7.0
9.0 3.0 7.0 22 5.2 9.0 16 1.0 1.2 2.0] 10 9.0
9.0 2.0 6.0 26 6.0 | 12 6.0 1.2 1.2 80| 2 6.0
5.2 2.0 9.0 9.0 9.0 39 4.5 1.07 1.0 2.0 9.0 5.2
4.5 20] 10 8.0 7.0} 10 4.5 L0 1.0 1.2 10 4.5
7.0 L6 16 6.0 5.2 8.0 5.2 ..., 1.2 5.2 7.0 3.8
} 3.8 1.6|....... 5.2 |eeennn 18 4.5 ... 2.0 |ceennnn 6.0 |......

Nore.—Discharge determined from well defined rating curve. Discharge Sept.24 to Oct. 1, Nov. 3-14,
and Jan. 8-11 ascertained by comparison with record of flow of Left Branch.

Monthly discharge of R’ught Branch of North Fork of Kaukonahua Stream near Wahiawa,
ahu, foryear ending June 30, 1916.

Discharge. Total run-off.
Month, Milion gallons per day. o
oy | M | A
ons. eet.
Maximum. | Minimum. | Mean, | (mean). | 53¢

32 2.0 8.62 13.3 267 820
16 1.6 5.22 8.08 162 497
16 1.6 5.02 7.77 151 462
34 2.5 9.62 14.9 297 915
70 5.2 15.0 23.2 449 1,380
39 2.5 9. 14.0 281 - 86l
82 4.5 13.4 20.7 415 1,270
12 1.0 3.04 4.70 8% 271
14 1.0 3.31 5.12 102 315
9.0 .6 .77 2.74 53 163
126 4.5 9.2 .7 596 1,830
14 2.5 5.75 8.90 172 529
126 .6 8.29| ‘128 3,020 9,310
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LEFT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, OAHU.

LocatioN.—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 northeast of Wahiawa.

RECORDS AVAILABLE.—May 25, 1913, to June 30, 1916.

Gaae.—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; fairly
uniform in cross section with high, wooded banks; only one charnel at all stages.
Stream bed composed of boulders and gravel. Control composad of large boul-
ders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.5% feet morning of
May 1 (discharge, approximately 680 million gallons per day, or 1,050 second-
feet); minimum daily discharge, 0.5 million gallons per day, or 0.77 second-foot
April 24,

Maximum stage recorded during period of record, 6.95 feet at 5 p. m. Novem-
ber 8, 1914 (discharge, approximately 750 million gallons per day, or 1,160 second-
feet); minimum stage, 0.85 foot February 9 and 19, 1915 (dischatge, 0.25 million
gallons per day, or 0.37 second-foot).

Diversions.—None above station.

ReeurarioN.—None.

Uriuization.—The entire low-flow of the North Fork is diverted immediately below
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 except possibly those du-ing the periods

January 17 to February 6 and April 3 to May 1, when the recorder failed to operate

and determinations were obtained by comparison with record of flow of the Right

Branch.

Discharge measurements of Left Branch of North Fork of Kaukonahua Siream near
Wahiawa, Oahu, during the year ending June 30, 1916.

[Made by H. A. R. Austin.}

Discharge. Discharge.
Date Botght Date neieht
ate. b e ate. eig i
(feet). | Secona- | Miilion (feet). | Secona- | AEHCR
feet. | Sorday. feet. | per day.

2.77 1.62

2.76 130 84 110 L5 95
2.98 161 104 3.70 316 204
1.70 19 12 3.56 276 178
1.69 19 12 1.69 17 11
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Daily discharge, in million gallons, of Left Branch of North Fork of Kaukonah a Stream
) near Wahiawa, Oahu, for the year ending June 30, 1916.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
. 23 5.8 3.21 28 9.0 6.8 | 10 14 5.8 2.6 | 214 15
2, 7.9 10 3.2 81 19 14 9.0 17 10 2.0 | 1C8 9.0
F 58| 21 58| 81 126 9.0 10 7.9 17 1. 9.0
4o, 4.8 21 14 19 15 17 6.8| 15 1.0 72 6.8
[ P, 4.8 14 12 14 28 9.0 28 6.8 5.8 1.0 | &4 6.8
[ 28° 14 6.81 10 34 12 9.0 5.8 3.2 1.0 28 6.8

........ eeeed| 2B 7.9 5.8 7.9 19 6.8 19 4.0 5.8 8] 17 5.8
- 12 12 6.8 9.0 50 58| 67 4.0 2.6 .81 34 28
| 17 7.9 5.8 28 58| 46 4. 2.0 .81 91 9.0
0. 10 5.8 4.0 9.0 | 58 58| 28 8 2.0 8] 1
) 15 581 17 6.8 28 4.8 19 7.9 2.0 81 1 10
120l 7.9 5.8| 28 5.8 19 4.8 12 4.0 2.0 .81 17 6.8
J ;R 9.0] 12 10 5.8( 26 4.0 10 3.2 2.0 .8 1 5.8
Moo 9.0 9.0 6.8 5.8 15 4.0 9.0 3.2 3.2 81 11 5.8
) 1 6. 6.8 4.8 4.8 14 4.0 7.9 2.6 7.9 .8 9.0 14
16l 23 4.8 6.8 4.8 | 12 10 7.9 2.6 2.0 .8 7.9 34
17 o, 21 4.8 4.8 4.8 10 4.8 | 34 2.6 2. 1.0 6.8 14
18, . 46 5.8 58| 14 9.0 9.0 | 144 2.0 2.0 9.0 6.8 12
19............ 12 4.8 4.0 17 10 14 31 2.0 1.5 L5 6.8 9.0
200 19 6.8 3.2 38 7.9 6.8 17 2.0 1.5 1.0 8 15
2l ... 15 14 3.2 12 7.9 2 14 2.0 2.0 8115 23
22 10 6.8] 10 15 9.0} 31 12 2.0 2.0 .81 3 50
b2 R 7.9 5.8 7.9 19 17 9.0 10 2.0 4.8 .81 43 14
b 6.8 4.8 4.8 9.0 9.0 6.8 9.0 1.5 2.0 .51 15 10
25. i 10 7.9 6.8 15 6.8 | 50 7.9 1.5 26| 14 12 23
.............. 9.0 6.8 10 38 7.9 12 23 1.5 2.0 2.6 ) 12 19
27 i 15 4.0 9.0 26 12 V17 9.0 1.5 L6} 12 20 12
28, i 7.9 3.2 14 12 15 50 6.8 1.5 1.0 261 1) 9.0
(2.l [ 6.8 3.2 | 15 12 14 14 6.8 1.5 1.0 1.5 18 9.0
30, i 9. 3.2 26 10 9.0 10 7.940....... 1.0 7.9 9.0 7.9
23 I, 5.8 3.2 ...l 10 j....... 23 6.8 ....... 5.8 [.ooenes 7.9 |oeeean.

Nore.—Discharge determined from well-defined rating curve; Jan. 17 to Feb. 6 and Apr. 3 to May 1
determined by comparizon with record of fiow of Right Branch.

Monthly discharge of Left Branch of North Fork of Kaukonehua Stream near Wahicwa,
Oahu, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
) Segond- | Million | Acre
(mean) gallons. feet.
Maximum. | Minimum. | Mean. '
46 4.8 13.2 20. 4 408 1,260
21 3.2 8.02 12.4 249 7
28 3.2 8.84 13.7 265 814
81 4.8 18.3 28.3 568 1,740
126 6.8 23.8 36.8 716 2,190
50 4.0 13.1 20.3 1,
144 6.8 20.9 32.3 648 1,990
17 L5 4.25 6.58 123 378
17 1.0 3.90 6.03 121 371
14 .8 2.42 3.74 73
214 6.8 31.8 49.2 986 3,030
50 5.8 13.7 21.2 412 1,260
214 .5 13.6 21.0 4,970 15,300
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SOUTH FORK OF KAUKONAHUA STREAM ABOVE UNITED STATES ARMY BESERVOIR
NEAR WAHIAWA, OAHU!

Locarron.—About one-eighth mile above United States Army ditcl intake, 5 miles
by trail above United States Army reservoir, and 10 miles east of Wahmwa by
road to reservoir and trail along ditch.

RECORDS AVAILABLE.—June 18, 1913, to June 30, 1916.

Gaae.—Stevens water-stage recorder.

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

CHANNEL AND coNTROL.—Channel in vicinity of gage is straight and has been cleared
of boulders. Banks steep; flow is confined past the gage. Natural control at
head of long riffle has been improved for low-water stages by construction of a low
rock-fill dam.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.1 feet at 1.30
a. m. January 8 (discharge, approximately 550 million gallons per day, or 850
second-feet). Minimum stage recorded, 1.2 feet April 3-8; discl arge, 0.5 million
gallons per day, or 0.77 second-foot.

Maximum stage recorded during period of record, 7.05 feet 11 p. m. November
20, 1913 (estimated discharge, 900 million gallons per day, or 1,390 second-feet,
by extension of rating curve); minimum daily discharge March ]915 0.15 million
gallons per day, or 0.25 second-foot.

Diversions.—None above gage. United States Army ditch diverts all the low-water
flow one-eighth of a mile below station.

REeeuraTION.—None.

Urtuization.—Low-water flow past this station is diverted one-eichth mile down-
stream into United States Army ditch and impounded in Uni‘ed States Army
storage reservoir of 21 million gallons capacity (64 acre-feet), 5 miles downstream,
and carried thence by pipe line for water supply for cantonrtent at Castner.
Records show amount of water available for additional water supply for Castner.
Discharge from South Fork is impounded in Wahiawa reservo'r for sugar-cane
irrigation on Waialua Plantation.

Accuracy.—Records good below 50 million gallons per day and fair above that limit.
Rating curve well defined for low and medium stages; continuos record of gage
height was obtained.

Discharge measurements o %South Fork of Kaukonahua Stream above United States Army
reservoir, near Wahiawa, Oahu, during the year ending June 30, 1916.

[Made by H. A, R, Austin.]

Discharge. )l Discharge.
Date hai | Date hotet | | o
. eight _— ate. oig] _—
(fost). | Second- Million . (feet). | Second. | Million
feet, | B3L0DS feet, | 88008
per day per day.
1.49 4.3 1.40 3.2 2.1
1.39 2.6 1.36 2.6 1.7
1.75 17 2.21 54 35
1.70 13 1.55 6.3 4.1
1.83 23

1 Called South Fork of Kaukonahua Stream near Wahiawa, Oahu, in Water-Sunply Paper 373.
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SOUTH FORK OF EAUKONAHUA 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.

REecorDps AvamaBrLE.—July 23, 1914, to June 30, 1916.

Gage.—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. Banks high. Channel con-
posed of gravel, is straight and fairly smooth in vicinity of gaging station.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 10.35
feet at 7 a. m. August 5, 1914 (discharge, about 1,400 million gallons per day, or
2,170 second-feet, estimated by extension of rating curve), minirtum daily dis-
charge March and June, 1915, and March and June, 1916, 1.0 mill*n gallons per
day or 1.5 second-feet. .

Diversions.—United States Army ditch diverts water from stream near headwaters.

RecuLaTioN.—Practically none.

UrtizatioN.—Water diverted at about 1,130 feet above sea level by the United States
Army ditch impounded in United States Army reservoir and carried by pipe line
to the cantonment of Castner for water supply. An additional supplyis pumped
into this pipe line during periods of extreme low water from the stream just below
the highway bridge below the gaging station. Wahiawa reservoir, into which the
stream empties, supplies water for sugar-cane irrigation on Waialua Plantation,

Accuracy.—Discharge ascertained from well-defined rating curve and a continuous
record of gage height; good below 120 million gallons per day.

Discharge measurements of South Fork of Kaukonahua Stream below Uniied States Army
reservoir, near Wahiowa, Oahu, during the year ending June 30, 1916.

[Made by H. A. R. Austin.]

\

Discharge. Discharge.
Date h(zi?gglft Dat, hG‘ t
ate. 113 ate. 6]
(fest). | Second- | Million (fost). | Eacond- | Million
feot, ga.lons ot | gallons
‘ per day. | per day.
Dec. Maueueesnnn.. 0.82 8.8 5.7 || Apr.6ocaccecn.n.... 0.41 L9 1.2
Dec. 16..c.o.c...... 112 22 7! BY Oeereemennnnn a3.98 | 364 235
Mar. 6euecenenennenn .70 7.3 4.7

a Affected by backwater.
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Daily discharge, in millior. gallons, of South Fork of Kaukonahua Stream belov) United
States Army reservoir, near Wahiawa, Oaku, for the year ending June 30, 116.

Date July. | Aug. | Sept. | Oct.' | Nov. | Dec. | Jan, | Feb. | Mar, | Apr. | May. | June,
21 2.6 13| 31 12 12 17| 60 3.3 2.6 11 42
14 2.1 L6 21 12 3.3 L3 106 19

6.8 217 19 108 114 19 1| 16 12 L3 €0 26
6.3 49} 19 23 226 | 14 21| 12 19 L0 22 17
58| 7.8] 14 16 42| 12 55| 14 12 1.0 210 12
34 3.3 3.3 12 60| 19 141 12 4.9 1.0 85 n
14 2.6 16| 11 281 12 171 1 11 L0 90 10
8.9 3.3 1.6 1 551 10 2741 10 4.9 13 65 17
8.9 2.6 L3 21 * 750 10 182 | 10 3.3 13 126 10

10 2.1 2.1 154 8.9 90 | 14 2.1 1.3 26 8.9
21| 34 8.9 114 8.9 50| 16 2.1 1.3 21 10

4.0] 38 7.8 42 7.8 281 11 2.1 1.3 16 7.8

33| 16 6.8 42 7.8 21 8.9 1.6 L3 19 6.8
12 6.8 6.8 26 6.8 19 6.8 1.6 13 14 10

3.3 4.0 4,9 23 6.8 17 . 6.8 14 L3 1n 8.9
2.1 7.8 4.9 191 17 16 6.8 2.1 L3 10 4
2.1 5.8 5.8 17 6.8 70 5.8 L6 2.1 10 23

1.6 4.0 16 16 7.8 372 4.9 L6} 21 12 8.9

1.6 581 19 171 19 1 4.9 16 6.8 1n 8.9
11 2.1} 28 14} 12 34 4.0 L3 2.6 70 23
12 12 2.1 18 12 17 2 4.9 2.1 2.1 28 28
8.9 6.8 1.6 10 171 31 19 4.0 4.9 4.0 34 34
6.8 2.6 16| 12 281 11 17 4,0 2.6 5.8 65 21
4.9 2.6 L6 7.8 16 8.9 16 4.0 2.1 2.6 21 19
40| 68| 89| 17 12 | 108 16| 3.3 1.3] 89 6] 70
5.8 49| 19 46 1y 21 60 3.3 1.3] 10 19 80
10 3.3 14 65 147 23 17 3.3 1.0| 42 14 28

5.8 Le| 21 14 21 | 196 14 3.3 10| 12 12

3.3 L6 | 42 17 261 26 12 3.3 1.0 6.8 12 21
2.6 1.3| 50 11 14| 17 Bl...... 1.0} 11 12 19

3.3 L3 |eeeae.. 10 |....... 21 12]....... 1.3 |....... 10 ]...a..e

N o'rE.——DIschar%e determined from rating curve well defined below 120 million gallons day. Dis-
charge Aug. 29 to te?t' 9, Sept. 25, and June 23-30, determined by comparison with mcmg ahtained at
station above United States Army Reservoir.

Monithly discharge of South Fork of Kaukonahua Stream below United Stat:s Army
reservotr, near Wahiawa, Oahu, for year ending June 30, 1916.

- . Discharge. Total ren-off.
Month. Milhon gallons per day.
Seg;l%d- gl\gﬁ on ificrf-
ns. eot.
Maximum. | Minimum. | Mean, | (mean)-

90 2.6 11.6 17.9 1,100

12 1.3 3.91 6. 05 121 372

50 1.3 11.7 18.1 351 1,080

108 4.9 21.2 32.8 659 2,020

2% 1 go | o 1,30 4040

196 6.8 . 2 35.9 718 2,210

372 1 53.5 82.8 1,660 5,000

65 3.3 11.5 17.8 333 1,020

19 1.0 4,03 6.24 125 383

42 1.0 5,29 8.18 159 487

210 10 53.5 82.8 1,660 5,000

6.8 22.0 34.0 - 2,030

372 Lof 222 34.3 8,130 | 24,900
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SURFACE WATER SUPPLY OF HAWAII, 1915-16,

MISCELLANEOUS MEASUREMENTS.

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

Miscellaneous measurements on Oahu for the year ending June 30, 1916.

Discharge.
Date. Stream. Locality. "
v Second- Million
feot. oS
per day.
Jan. 8 | Waikiki swamps..| Fort De Russy culvert, Kalakaua Ave., Honolulu.. 14 9.0
81..... [ 11 TSN Culvert at Ciessaty station of Rapid Transit Lme, 40
aua Ave,
11 |..... [ 1 Culvert at junction of Rapid Transit Line and 26 17
Kalakaua Ave., near Cressaty station.
11 | Main leak reser- | Nuuanu Valley, 68T FOROIIM. o eneeeeeeenamnnns 3.2 2.1
vou' No. 4.
21 4..... eeenenen 3.6 2.3
11 Total seepaga 4.8 3.1
reservoir No. 4.
21 ... do. 5.1 3.3
11 [ Drainage “from 2.3 1.5
swamp
21 |..... do.... . do. 3.6 2.3
26 | Waihee...... .| Side mmnel No. 3, Waiahol 1.3 .85
2 | Walahole funmil 1| Flumo at North Portal, Wai 15 9.6
Mar. 8|..... do..... 2,8 1.8
20 |..... do..... -- e meeeaeieeeieaameaaaeaaas 2.8 1.8
28 |..... B s T R 1.9 1.2
8| “R” tunnel ....... North Portal, near Waiahole...........o..c.coo..ooo. 7.7 5.0
13 Walahole tunnel.. Soutgl PortaJ, near WalawWa. . oeuennieimnnanioiaaaa, g 15
..................................................... 15
Government boundary, 1,700 feet in from North Portal. 8.2 5.3
Apr. Includes all water from intakes 1,2,and 8. ........._. 2.6 1.7
Elevation 760 feet about 300 feet above Reservoir 0.3 0.2
No. 2, Nuuan e?r
1 R R Elevatlon 1,030 foet Hillehrand Glen, Nuuanit Valley. .06 M
May 4 osed gaging station site, 4 mile below upper falls. 2.9 1.9
29 Som;h Fork of 100 eet below proposed diversion point............... 1.55 1.0
Punalun.
20 | Main Fork of [..... L& 12 YN 1.9 1.2
Punaluu.
29 | North Branch of |..... R .4 .25
Main Fork of
unaluu.
29 | North Branch of |..... L 6 .4
South Fork of
P un.

ISLAND OF MAUI

SOUTH WAIERU STREAM NEAR WAILUKU, MAUIL

Location.—Previous to January 18, 1916, 300 feet above intake of South Waiehu
ditch, about 3 miles west of Wailuku. On January 18, 1916, the gage was washed
out and station was reestablished 500 feet downstream.
REcorps avarLaBrLeE.—March 19, 1913, to June 30, 1916,

GacE.—Vertical staft,
DISCHARGE MEASUREMENTS.—Made by wading.
CHANNEL AND cONTROL.—(New site.) One channel at all stages; straight for 45 feet
above gage; bed of stream very rough and steep; banks high aud covered with

vegetation. Control at both sites composed of boulders and gravel; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during pericd of record, 6.0

feet at 5 p. m., January 9, 1916 (discharge, determined from extenkion of rating

curve, approximately 150 million gallons per day, or 232 second-feet); minimum
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stage recorded, 0.5 foot, July, 1913 (discharge, 1.5 million gallons per dny, or 2.3
second-feet).
Minimum stage recorded during year 0.5 feet, August and September (o‘lscharge,

4.0 million gallons per day, or 6.2 second-feet).

Diversions.—A small taro ditch diverts about 0.1 second-foot pround statiom.

Reguration.—None.

Urmizamion.—Irrigation of sugar cane and taro.

Accuracy.—Determinations of discharge July 1 to January 17 fair for low and medium
stages, as control was fairly stable during this period; those for April 27 to June *
30 poor, as a good rating curve has not been developed at the new site.

Discharge measurements of South Waichu Stream near Wailuku, Maut, during the year
ending June 30, 1916,

) Discharge.
Date. Made b; ﬁ%&
ate. e by—
. ¥ (feet). | Second- é‘g‘unéﬁ
feet.
. per day.
Aug. 17 0.4 5.3 3.4
Dec 27 .68 87 5.6
r. 25 .96 7.9 5.1
w‘% 1.02 9.4 6.1

. Daily discharge, in million gallons, of South Waiehu Stream near Wailuku, Marti, for the
year ending June 30, 1916.

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

.
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Note.—Discharge determined from rating curves applicable as follows: July 1, 1915 to Ja~. 17, 1916,
fairly well defined below 8 million gallons per day. Apr. 25 toJune 30,1916, poorly defined. Gage elghts
not recorded Jan. 18 to Apr. 24, 1916.

81605°—17—wsp 445——10
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Monthly discharge of South Waiehu Stream near Wailuku, Maut, for year ending June 30,

1916.
Discharge. Total run-off.
Month. Million gallons per day.
| ot | e | e
' ons. eet.
Maximum. | Minimum. | Mean, | (mesn).

10 4.2 5.37 8.31 167 511
5.5 4.0 4.55 7.04 141 433
6.0 4.0 4.75 7.35 142 437
25 4.5 7.16 11.1 222 . 681
30 5.0 '7.82 12.1 235 720
8.8 4.5 5.65 8.74 175 538
100 5.0 19.8 30.6 336 1,030
31 5.0 10.0 15.5 60 184

21 5.0 6.39 9.89 198
5.6 5.0 5.14 7.95 154 473

NORTH WAIEHU STREAM NEAR WAILUEU, MAUIL

Locarion.—Fifty feet above uppermost diversion, 1 mile above Waihea canal crossing
and about 2} miles northwest of Wailuku.

RECORDS AVAILABLE.—July 9, 1912, to December 31, 1915. Gage washed out and
station discontinued January 8, 1916.

Gace.—Vertical staff on right bank.

DiscEARGE 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 —Mammum stage recorded during period of record 4.08
feet morning of September 6, 1914 (discharge, computed from ex*ension of rating
curve, approximately 300 million gallons per day, or 460 second-feet); mini-
mum stage recorded, 1.20 feet March 25 to 31, 1915 (discharge, 1.6 milliongallons
per day, or 2.5 second-feet).

Diversions.—None above station.

RecuraTioNn.—None.

Urmization.—Irrigation of sugar cane.

Accuracy.—Gage read twice daily. Owing to unstable control satisfactory rating
curves not developed and estimates poor.

Discharge measurements of North Waiehu Stream near Wailukw, Maui, during the year
ending June 30, 1916.

Discharge.
Dati Magde b, hG t ’
ate. e by— eig]
. (feet). | Second- | MHion
feet. per day.
Aug. 17 | HLA R, Austin. ... 1.50 6.5 4.2
Dec. 31 [ CoF BalleY. e oot eee e ieeaae e 1.53 6.3 4.1
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Monthly discharge of North Waichu Stream near Wailuku, Mawi, for year ending June 30,
1916.

Discharge. Total run-off.

Month. Million gallons per day.
Second- .
Million Acre-
foob | | gallons. | ‘feet.

Maximum. | Minimum. | Mean. | (f€2D)
7.5 3.8 5.29 8.18 164
5.5 3.8 3.85 5.96 120 366
5.5 3.8 4.22 6.53 127
12 3.8 5.81 8.99 180 553
10 3.8 4,44 7.47 133 408
16 3.8 5.03 7.78 1 156 479

Note.—Discharge determined from poorly defined rating curve. !

WAIHEE STREAM NEAR WAIHEE, MAUIL

Locarion.—About 300 feet above intake of Waihee canal, 3 miles west of Waihee,
and 7 miles northwest of Wailuku.

RECORDS AVATLABLE.—April 1, 1913, to June 30, 1916.

Gaci.—Stevens water-stage recorder installed January 15, 1916, replacing I urett &
Lawrence water-stage recorder. Datum raised 2.0 feet August 18, 1915.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge 250 feet belvw gage.

CHANNEL AND cONTROL.—Channel at gage is a pool at foot of low waterfall; banks,
mostly of solid rock, steep and high. Control composed of boulders; fairly per-
manent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of recor. 9 feet -
(new datum) estimated from gage-height of flood of January 18, 1916; no estimate
of discharge possible; minimum stage recorded, 2.59 feet August 5, 1913 (dis-
charge, 21 million gallons per day, or 32 second-feet).

Minimum stage recorded during year, 0.6 feet September 9 (discharge, 27 mil-
lion gallons per day, or 42 second-feet). ’

~ Diversions.—None above station.

RecurLaTioN.—Normal flow of stream is increased by development tunnols near
headwaters.

Urnazamion.—Irrigation of sugar cane and taro.

Accuracy.—Record is broken on account of faulty working of recorder, but as given is
good for low and medium stages.

Discharge ermm of Waihee Stream near Waihee, Maui, during the year ending
June 30, 1916.

Discl arge.
Date. Made by— h(giagt
' (feet). | Second- | Miliion
feet. per day.

Popo by
aRE
an
'S
[\
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Daily discharge, in million gollons, of Wathee Stream near Wuihee, Maui, for the year
ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
29 68 163 41 41 48 [....... 36 470 64
37 124 153 41 41 48 f....... 36 410 64
56 68 215 41 45 44 (..., 36 194 70
34 37 115 |....... 62 40 130 36 410 58
29 |....... 76 |....... 237 112 7% 36 150 64
29 |....... 68 124 48 44 36 257 58
34 ....... 82 36 161 70
1) 3 PR 44 36 270 7%
27 {....... 40 36 150 70
41 |oeo.... 58 44 82 64
81 ... 44 36 70 76
37 |oeennn 48 36 58
29 f....... 53 36 82 58
34)....... 244 40 70 104
34f....... 96 48 64 12
31 37 44 36 64 64
....... 34 40 44 82 58
....... 90 40 44 70 70
....... 56 44 64 64 58
....... 106 40 44 82 64
....... 215 62 |....... 64 |....... 44 70 64 112
....... 41 621...... 58 1....... 48 40 6" 82
....... 62 45 37 58 1....... 48 70 121 64
....... 37 37 34 58 |....... 44 130 70 58
....... 90 83 58 |....-e 48 44 82 70
....... 41 73 98 121 ..., 40 36 64 130
....... 41 56 68 58 |....... 40 183 64 96
90 153 56 45 [ 70 PR, 40 58 70 161
68 124 62 37 53 [....... 36 40 70 82
68 76 41 41 5% 2 DR 43 58 7%
....... 90 |....... 41 48 |....... 40 |....... (L 2 I

Note.—~Discharge determined from rating curves applicable as follows: July 1, 1915, to Jan. 18, 1916,
fairly well defined. Jan. 19 to June 30, 1916, well d below 100 million gallons po day. Gage heights
not recorded on days for which discharge is not given. Discharge interpolated Aug. 16 and 17 and Nov. 26.

Monthly discharge of Waihee Stream near Waihee, Maui, for the yeor ending June 30, 1916.

Discharge. - Total run-off.
Month. Million gallons per day.
Se?ond- é‘gfhon % c‘?_
ons. eet.
Maximum. | Minimum. | Mean, | (mea0).

143 3t 57.2 8.5 1,030 3,160
90 29 40.2 62.2 1,240 3,820
215 37 79.4 123 2,380 7,310
112 40 54.9 84.9 384 1,180
244 36 58,7 90.8 1,640 5,040
183 36 50.8 78.6 1,520 4,680
470 58 133 206 4,110 12,700
161 58 77.0 119 2,310 7,090

HONOEAHATU STREAM NEAR HONOEAHATU, MAUL

LocaTion.—1,000 feet above intake of Honokahau ditch, about 6 miles southeast of
Honokahau.

REcorps AvamaBLE.—March 6, 1913, to June 30, 1916.

Gaaee.—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 107 feet below gage
but makes sharp bend 50 feet above gage; right bank slopes gently; left bank
is vertical wall of rock. Control composed of large boulders; se'dom shifts.
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EXTREMES OF PISCHARGE.—Maximum stage recorded during period of record, 8.25
feet at 7.30 a. m. January 18, 1916 (discharge, computed from extension of rating
curve, approximately 1,900 million gallons per day, or 2,940 second-fee*); mini-
mum stage recorded, 1.00 foot October 31 and October 6, 1915 (discl arge, 10
million gallens per day, or 15.5 second-feet).

Drversions.—None above station.

ReeuraTiON.—None.

UrmuizaTioN.—Low flow of stream all diverted by Honokahau ditch for irrization of
sugar cane and power development.

Accuracy.—Discharge July 1 to January 18 ascertained from a well-defined rating
curve and continuous gage-height record; good for all stages; results January 19
to June 30 good for low and medium stages and fair for the higher stages.

Discharge measurements of Honokahay Siream near Honokahau, Maui, during the year
ending June 30, 1916. :

Discharge.
Date Made b, hG' t
ate. o by— eig i
, (fest). | Second- paon
e6t. | per day.
1.43 17
1.42 25 16
1.27 19 12
1.93 32 21
2.12 46 30
2.13 48 31

Daily discharge, in million gallons, of Honokahaw Stream near Honokahav, Maui, for the
year ending June 30, 1916.

Date. July. | Aug. | S8ept. [ Oct. { Nov. { Dec. | Jan. { Feb. | Mar. { Apr. | May. | June.
49 19 16 42 123 |... 46 19 46 19 405
18 18 20 49 7 |. 20 19 42 i9 259
16 49 49 31 176 ... 19 19 26 19 142 |.
18 39 26 12 28 26 18 56 19 28 |.
24 24 14 11 28 85 26 56 19 123
49 22 14 10 24 72 39 22 19 228 |.......
31 16 19 11 31 31 26 49 19 106 J.......
42 16 13 14 56 405 26 24 19 192 46
52 14 13 28 22 270 24 22 19 100 34
20 14 20 19 60 85 22 26 28 36 31
16 22 39 14 20 20 42 22 22 19 31 49
19 31 13 13 20 19 26 22 24 18 36 31
20 20 13 13 24 19 22 24 39 18 39 28
19 16 . 20 26 19 22 24 135 18 31 72
19 16 |....... 24 19 19 22 22 85 31 28 64
64 19 20 24 26 19 26 36
90 20 95 24 22 26 39 31
39 42 24 22 31 34 36
18 52 142 24 26 49 34 24
16 H 24 22 31 46 26
16 36 26 24 26 56 31 72
16 72 24 24 39 22 52 56
16 22 22 24 39 49 76 28
16 20 22 24 24 72 34 24
52 19 20 24 |....... 31 52 39
22 18 36 24 90 39 24 31 90
34 16 31 90 64 26 36 |. 28 56
18 16 64 60 28 19 24 34 123
18 16 60 46 22 19 24 39 30
19 16 - 52 34 20 19]....... 26 42
16 16 (... 56 24 19 |oeaee.. 31 |eeennne

NoTE.—Daily discharge determined from rating curves applicable as follows: July 1, 1915, to Jan. 18,
1916, well defined; Jan. 19 to June 30, 1916, fairly well defined. Gage heights not recorded on days for
which discharge is not given.
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Monthly discharge of Honokahay, Stream near Honokahaw, Maus, for year ending June

380, 1916.
Discharge. Run-off.
Month. Million gallons per day.
Sefcecgd- Million Acre-
gallons. eet.
(mesn) all feet
Maximum. | Minimum. | Mean. -
B UL 90 16 29.0 44.9 900 2,760
August.. . ..o, 49 13 19.6 30.3 609 1,860
QOctober......... 123 10 33.0 51.1 1,020 3,140
November 1-22.. 176 19 45.9 71.0 1,010 3,100
December 4-31... 117 19 33.9 52.5 950 2,910
January......... 405 19 63.8 98.7 1,980 6,070
February...o.oeceoiiiioaiiinoannna. 39 18 24.1 37.3 700 2,140
April.. i 106 18 30.5 47.2 915 2,810
j . £ 405 26 84.1 130 2,610 8,000

HONOLUA STREAM NEAR HON OKAHATU, MAUL

LocaTtion,—300 feet above Honokahau ditch crossing, about 2 miles south of
Honokahau.,

REecorDs AvaraBLE.—March 12, 1913, to June 30, 1916.

GAaE.—Vertical staff on right bank.

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

CBANNEL AND CONTROL.—One channel at all stages; straight for 10" 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 composed of large
boulders; shifts during floods.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during perind of record, 4.2
feet at 6 p. m. January 9, 1916 (discharge, computed from ertension of rating
curve, approximately 200 million gallons per day, or 309 second-feet); minimum
stage recorded, 0.25 foot October 23 and 24, 1913 (discharge, 0.15 million gallons
per day, or 0.25 second-foot).

Minimum stage recorded during year, 0.75 foot, February 25-26 (discharge,
0.3 million gallons per day, or 0.46 second-foot).

Diversions.—None above station.

ReeuraTion.—None.

Urnuzation.—Normal flow is diverted by Honokahau ditch for irrigation of sugar
cane.

Accuracy.—Discharge July 1 to January 18 ascertained from fairly well defined rating
curve and a reliable gage-height record of two readings daily; results fair for all
stages. Several shifts in control; during remainder of year rat’ng curves poorly
defined; determinations only approximate for this period.

Dzscharge measurements of Honolua Stream near Homnokahau, Maui, during the year
ending June 30, 1916.

Discharge. -
Date. Made b, hG‘aég!ft
ate. e by— o] +
(feet). | Secon- | Miltion
feet. .

per day.

July 19 0.84 3.6 2.3
Aug. 24 .56 .95 8
Feb, 13 .99 2,0 1.3
Apr. 17 .79 2.2 1.4
June 11 1.31 9.0 5.8
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HONOEKAWAI STREAM NEAR LAHAINA, MAUIL

Location.—500 feet below confluence with Amalu Stream, about € miles northeast
of Lahaina.

RECORDS AVAILABLE.—May 13, 1913, to June 30, 1916.

Gage.—Vertical staff on right bank.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 150 feet below
gage.

CHANNEL AND CONTROL.—One 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, 5.9
feet at 3 p. m. January 8, 1916 (discharge, computed from extension of rating
curve, approximately 150 million gallons per day, or 232 seccnd-feet); stream
occasionally dry.

Minimum stage recorded during year, 0.95 foot August 17 and December 14 and

15 (discharge, 0.1 million gallons per day, or 0.15 second-foot).

Diversions.—Most of the normal flow is diverted into Honokawai ditch half a mile
above gage.

RecuraTioNn.—Natural flow of stream is increased by a developmer* tunnel a short
distance above intake of Honokawai ditch.

UmiLizaTion.—Irrigation of sugar cane and taro.

Accuracy.—Discharge ascertained from rating curve well defined 1 slow 40 million
gallons per day and a gage-height record of two readings daily; results fair
except for flood stages.

The following discharge measurement was made by H. A. R. Aus‘in.
August 25, 1915: Gage height, 1.12 feet; discharge, 0.15 second-foo*.

Daily discharge, in million gallons, of Honokowas Stream near Lahaina, Maus, for the
year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.| Apr. | May. | June.
16 0.7 0.2 53| 19 0.4 0.2 0.4 0.2 0.2] 15 3.4
.4 .2 .2 1.2] 25 1.4 .2 .4 2.3 2| 48 L7
.2 8.4 6.4 2.6 66 .3 .4 .2 .4 .20 29 23
.2 5.8 L7 3 17 3.9| 26 .2 .3 2] 84 L4
.6 .3 .2 .2 4.8 2| 14 21 17 2| 30 .4
5.8 .7 .2 .2 2.3) 30 .6 L7 .6 .21 110 .2
1.0 .2 .2 .2 L7 1.4} 112 1.2 9.0 .2 34 .2
.3 .2 .2 .21 28 .2 | 104 .7 3.0 21 32 3.9
17 .2 .2 .2 2.6 .21 13 .4 .4 L2 32 .6
.6 .2 .2 1.4 .6 .2 5.8 .4 .4 3.0| 12 .7
.3 2] 28 10 8.4 .2 1.7 .4 .4 .4 3.0 2.3
2 1.4 2.3 .2 .4 .2 .4 -3 .4 .2 L0 L7
.3 .4 .3 2 .3 .2 .4 .3 5.8 .2 2.0 7
.2 .2 .2 .2 8.4 .1 .2 .61 34 .2 L0 25
.2 .2 .2 5.8 14 .1 2 71 40 8.4 4 1.4
17 .2 .2 .3 .4 .3 1.7 .4 1.4 12 .3 1.2
10 .1 .2 .2 .3 .2 60 4.4 .6 .3 5.3 .3
4.4 .7 .2 4.8 .2 1.2 35 3.9 .3 5.8 5.3 3.9
.3 .2 210 15 20 11 3.0 .2 .2 7.8 3.0 .7
.2 1.0 2] 4 2.3 1.0 3.0 .2 .2 7.8 7.1 Lo
.2 .2 .2 8.4 2.3 12 1.2 .3 .6 21 2.0 10
.2 2 .7 .3 4.4 8.4 .4 .2 7.8 .6 3.9 24
2 .2 21 21 .4 .3 .4 .3 7.81 17 15 2.3
3.0 .4 8.4 .7 .2 .2 .4 L0 .6 9.7 2.6 .2
.3 .7 4.4 3.9 1.0 .2 .3 L2 8.4 3.0 6.4 53
16 .2 6.4 4.8 21 4 2.0 .2 .4 .3 .7 29
.2 .2 7.1 .6 2 23 .6 5.8 2] 2 .3 9.7
.2 .2 5.8 19 L0 1.2 .6 .4 2| 12 5.3 24
.2 .2 3.4 9.7 .2 1.0 N .2 .2 3.0( 12 5.3
.2 .2 4.8 3.4 .2 .2 6 feennn.. .2 Lo .6 10
.2 i3 2.6 f....... .6 [N 3 PO - P L4].......

Nore.—Discharge determined from a rating curve well defined below 40 miltion gallons per day.
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Monthly discharge of Howmokawai Stream near Lahaina, Maui, for year emféng

June 30, 1916.
Discharge. Total run-off.
Month, Million gallons per day.
Second- Miflion | Acro-
ons. eet.
Maximum. | Minimum, | Mean. (mean).

17 0.2 3.10 4.80 96 295
8.4 1 .79 1.22 24 75
28 2 2.77 4.29 83 255
41 2 5.00 7.74 155 476
66 2 7.31 11.3 219 673
41 1 4.54 7.02 141 432
112 2 13.0 20.1 390 1,200
58 2 .92 1.42 27 82
40 2 4.63 7.16 144 440
22 2 4.22 6. 53 127 389
110 3 16.3 25.2 505 1,550

29 2 6.45 9.98 194 5
112 1 5.74 8.88 2,100 6,460

HONOKAWAI DITCH NEAR LAHAINA, MAUIL

LocaTion.—250 feet below junction with Amalu wooden flume, 1,000 feet below
intake, 2 miles above Pioneer Mill Co.’s power house, and about 7 miles north-
east of Lahaina.

Recorps avamaBrLe.—July 1, 1912, to June 30, 1916.

Gage.—A graduated rod which the observer places in center of flume at eact reading.

Di1scHARGE 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. Stage-discharge relation stable.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.67
feet August 12, 1913 (discharge, 15 million gallons per day, or 23 second-feet);
minimum stage recorded, 0.80 foot May 15, 1913 (discharge, 2.4 million gallons
per day, or 3.8 second-feet).

Maximum stage recorded during year, 1.45 feet April 27 and June 21 and 26;
(discharge, 9.0 million gallons per day, or 14 second-feet); minimum stage recorded
0.95 foot August, September, October, and December (discharge, 3.6 million
gallons per day, or 5.6 second-feet).

Drversions.—Ditch diverts all low-water flow from Honokawai and Amalu strea.ms

RecuraTioN.—Flow controlled by head gates.

UrmizatioNn.—Power development and irrigation of sugar cane.

Accuracy.—Gage read twice daily. Determinations fair for all stages. Great care
has to be taken in making measurements on account of slope of flume, but a fairly
good rating curve has been developed. Because of the uniform conditions the
extension of the rating curve probably good.

Discharge measurements of Honokawet ditch near Lahaina, Maui, during the year ending

June 30, 1916.
Discharge.
. G
Date. | . Made by— heﬁt
v (fest). | Second- | Miltion
foot gallons
g perday
Aug. 25 [ HLA R, Austin. ..o oo 1.13 8.& 5.5
Jan, 5 | Co T Bailey.ceecueeaeoaiaaeaaeaenaaareeraivaaeanaaennannanann 1.15 8.7 5.3
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ending June 30, 1916.

)

Daily discharge, in million gallons, of Honokawai ditch near Lahaina, faus, for the year
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Jan. | Feb. | Mar. | Apr.

Nov. | Dec.

Oct.

July. | Aug. | Sept.
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Norte.—Discharge determined from fairly well defined rating curve. Ditch broken Jan. 20. No record

Jan. 31.

Monthly discharge of Honokawai ditch near Lahaina, Maus, for the year ending June 30,
1916. ’

Total run-off.
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EAHOMA STREAM NEAR LAHAINA, MAUIL

LocarioN.—About 125 feet above intake of Pioneer Mill Co.’s upper ditch, 33 miles

east of Lahaina.

RECORDS AVAILABLE.—August 3, 1911, to June 30, 1916.

GAgE.—Vertical staff on left bank.

and wooded; left bank a vertical wall of rock. Control compos>d of large and

CHANNEL AND coNTROL.—Channel at gage is a pool at foot of rapids; right bank high
small boulders; fairly permanent.

DiscHARGE MEASUREMENTS.—Made by wading or from foot bridge at gage.
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ExTrEMES OF DISCHARGE.—Maximum stage recorded during period of record. 8.5 feet
at 7 a. m, January 18, 1916 (discharge, estimated from extension of rating curve,
700 million gallons per day, or 1,080 second-feet); stream frequently dry.

Minimum stage recorded during year, 0.95 foot August, September, and October
(discharge, 2.0 million gallons per day, or 3.1 second-feet).

Drversions.—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.

RecuraTion.—Normal flow of the stream islargely increased by a development tunnel
about 300 feet above station.

UrnuizatioNn .—Irrigation of sugar cane.

Accuracy.—Qage read twice daily. Results falr for ordinary stages. Extension of
_rating curve not confirmed by measurements; estimates above 30 millio~ gallons
per day approximate only.

Discharge measurements of Kahoma Stream mear Lahaina, Maui, during the year ending
June 30, 1916.

Discharge.

Date Made b, hG' el: Milli
ate, e by— 6] . ion
(fect). | Second ons
| per day.
July 22 0.98 3.6 2.3
Aug. 26 1.01 3.9 2.5
Jan, 4 1.08 5.4 3.5
Feb. 2 118 5.4 3.5
5 1.18 5.6 3.6
May 26 1.28 8.4 5.4

Duaily discharge, in million gallons, of Kahoma Stream near Lahaina, Maui, fo* the year
ending June 80, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
21 2.5 2.0 12 36 2.5 2.5 4.5 5.5 5.5 67 10
3.5 15 4.5| 5.5| 36 65| 25| 85| 90| 55] 6 9.0
251 39 15 5.5 | 154 35| 25| 35| 65| 55| 20 48
251 10 4.5 3.5 2 7.8 2.5 3.5 36 5.5 117 9.0
2.6 3.5 2.5 2.5 8.5 2.5 28 3.5 19 5.5 | 140 9.0
9.0/ 35| 25] 25| 65] 36 26 3.5| 5.5} 5.5]|13 5.5
2.6 2.5 2.5 2.5 3.5 5.5 5.5 7.8] 19 5.5 7 4.5
36 2.1 20| 2.0/ 63 3.5 | 126 55| 65| 55| 3& 9.0
10 2.1 201 5.5] 78| 25|21 45| 6.5 55| 17 5.5
3.5 13 55| 55) 35| 25| 33 45| 55| 9.0| 6.5 5.5
9.0 36 21 17 21 2.5 12 4.5 5.5 5.5 5.5 12
2561 451 451 25] 45) 25| 65 45| 551 551 4.5 7.8
2.5) 15 2.5 2.5 3.5 2.5 3.5 4.5 12 5.5 4.5 8.5
2.5 25| 20| 25) 551 251 25| 46| .59 9.0 4.5 12
2.5 21| 20| 55| 7.8} 25 25| 45| 28 9.0 4.5 17
10 2.0 2.0 2.5 6.5 2.5 2.5 4.5 8.5 8.5 4.5 5.5
28 2.0 2.0 2.5 5.5 2.5 10 4.5 5.5 3.8 1& 7.8
55| 6.5 2.0 23 251 7.8|662 4.5( 55| 19 21 6.5
25| 5.5) 20] 30 12 28 71 45| 9.0] 17 10 5.5
2.5 4.5 2.0 45 7.8]. 12 9.0 4.5 6.5 12 3¢ 10
2.5 2.1 201 10 21 15 9.0 65| 78] 33 1 19
2.5 2.1 4.5 4.5| 12 13 7.8 55| 12 55| 18 39
2.3 2.1 2.5 21 4.5 3.5 4.5 55| 26 17 3¢ 6.5
23| 25| 65| 35| 35| 25| 35| 55| 65| 13 €.5 5.5
33 45] 6.5] 9.07 251 19 351 55| 55| 6.5| 3¢ 9.0
3.5 25| 2t 23 251 28 67 5.5 5.5 4.5 €.5 63
9.0 2,61 2t 15 251 21 6.5 10 5.5 108 £.5 39
3.5 20| 26 21 2.5] 33 6.5] 55| 55| 10 €5 52
2.5 20| 71 19 3.5 35| 45| 55| 55| 65| 1¢ 15

25| 20] 12 13 3.5 85| 45]...... 55| 5.5| £.5 19
22| 20{....... 10 weeee] 3.5 8.5 X 2 U A feeennnn

Nore,—Discharge determined from rating curves applicable as follows: July 1, 1915, to Jan. 18, 1916,
well defined below 20 million Iganons per day Jan. 19 to June 30, 1916, fairly well defined below 20 milliont
gallons per day. Discharge Ju 24, and 31, Aug. 8, 9, 15, 21 23, and Apr. 17 were taken from
v:exrree?rd a;ﬁ;a Kahoma development tuunef jusl: above station. This weir measures total flow of station
at very low stages.
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Monithly discharge of Kahoma Stream near Lakaina, Maui, for year ending June 80, 1916.

Discharge. Total ran-off.
Month. Million gallons per day.
s | | e
ons. oat.
Maximum. | Minimum. | Mean. (mean)

36 2.2 7.31 11.3 226 695
39 2.0 6.45 9.98 200 614
71 2.0 8.60 13.3 258 792
45 2.0 10.6 16.4 329 1,010
154 25| 158 2.4 474 1,450
36 2.5 9.15 14.2 870
862 2.5 434 67.1 1,340 4,130
10 3.5 4.98 7.71 443
59 55| 1.4 17.6 1,080
108 3.8 12.0 18.6 361 1,100
140 4.5 30.2 46.7 936 2,870
63 4.5 15.8 24.4 473 1, 450
662 2.0 147 22.7 5,38 | 16,500

KAHOMA DEVELOPMENT TUNNEL NEAR LAHAINA, MAUL

LocaTion.—At portal of the lower of two development tunnels of Pioneer Mill Co., 3}
miles east of Lahaina.

RECORDS AVAILABLE.—August 1, 1911, to June 30, 1916.

GAGE.—Vertical staff.

DisCHARGE MEASUREMENTS.—A 4-foot sharp-crested weir with end contractions
measures 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 corcrete walls.

EXTREMES OF DISCHARGE.—Maximum discharge during periods 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 pastes over weir.

ReguraTION.—None.

UrtLization.—Irrigation of sugar cane.

Accuracy.—Results good. No velocity of approach; conditions good at weir. Gage
read twice daily.
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Jor the year ending June 30, 1916.

llion gallons, of Kahoma development tunnel near Lahaing, Maus,

Daily discharge, in mi

8 PO CD SODOD BOOOO OO0 =Hm=NN NNNNN W mmmnﬂwm2wmmm m
m cicjoiciad cicioicicd ofeiedesed ofcfefedod ofedededed ededeSeded & s ZERERY
2
= b = mm ™
e T
= WY FHHND MONNAN N HOOO0 000000 5
3 edededed cfedededed deSededed cdodededed cSofededed cSededeSoded S - A
= 1w M nm 7%&%5579HH99 m
S
K CPPRR SORHD GHWOWN0 00000V ~OWIBW BBV S S =]
B | Sedededed odcsedoied edofedos dofesesed cSedcSescd chedcdedos 5 g3
< w5, &0
et
. DOt DRRHNWD RVRDH SHODD NAIRND NOIDRHD 3 . e G0 OB = | e
8 | sudde Sorce skdas dams dhdds ddddss | S v,.5 | BREIBVIxBZZRIAL | S
M m%m Rl o o VIV R
- &
8 COOOM HmmEN QAN MOHHYE HHHOID  101DOW M 7] m
f : RSP S I S S
R Sedededed cdedededed dedededed oSodededed ofedededed eSededed 3
Ing
< ;| SSBERRERBIRSS
. OO CEINMY WWIBWIH HBWIHID WO OM I=00NHHS ~ . m AN=—=roeomes e | N
-m woleioied ofoicicicd ciciciciod oicicicied cicicicicd ofeicicicied Nw & .W» =
Sl EIS |
% .......... s s e e ¢ s v a s e & s e s e+ e s a w s x ™~ QU O vt vt vt vt 3o GO OO GO D QN | b
v vyt oyt ot o gt ot o gy vl g ) g b v v g pd v mg -
(=] s~ | A m g
M e R B R R R R e R B R R R e K B e Ko Ko R e B R P - o m
< 3 CNODNODNDON | &
: 3 2 | B | Seiciddciciemeses | o
© v v v vtk et el vt vt kv koo e o) o o 2 m
o S
8 =
& COOOO CCOCD COOOT SO OIS SO 3 n
m_ efodoioiod ociciciciod cfcicicied meimimim wimimieie el M 4
H
H
%0 .m :
= N :
< ¥ :
B ® . :
3 8 £ :
(=3 & m .
5 2 _
2 g
N ~S B
& 2 m
& s
£
S

LAHAINALUNA STREAM NEAR LAHAINA, MAUIL

LocaTtion.—200 feet above Pioneer Mill Co.’s upper ditch intake, a quarter of a mile

above Lahianaluna School, and about 13 miles northeast of Lahaina.
RECORDS AVAILABLE.—August 1, 1911, to January 8, 1916, when gage was washed out

and station discontinued. .
GaGE.—Vertical staff on right bank installed May 7, 1913. Prior to May 7, 1913, ver-

tical staff 200 feet below present site.
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 200 feet below gage.
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CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet ahove 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, 4.0
feet at 4 p. m. November 3, 1915 (discharge, approximately 180 million gallons
per day, or 278 second-feet); minimum stage recorded, 0.5 foot Sertember 6, 1915
(discharge, 0.2 million gallons per day, or 0.3 second-foot).

DiversioNs.—Most of the normal flow of the stream is diverted into Lal ainaluna ditch
about a mile above the station.

REcuLaTION.—Amount diverted above varies.

UriLizaTioN.—Water diverted above station is used for domestic suprly, pewer pur-
poses, and irrigation; water passing gage is diverted for irrigatior of sugar cane
and taro. .

Accuracy.—Gage read twice daily. Rating curve well defined thro“ghout; results
good.

Discharge measurements of Lahainalune Stream near Lahaina, Maui, during the year
ending June 30, 1916.

Discharge.
Dat Made b hatet
ate. e by— eig
v (fest). | Second- gmﬂm
feet.

per day.
July 11 H. A R.Austin. . ... 0. 58 0.4 0.25
Aug. 25 |..... L 1o U .66 L5 .95

Jan. 4| C.T. Bailey 107 3.1 2.0

Daily discharge, in million gallons, of Lohainaluna Stream near Lahaina, Maus, for the
year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov Deec Jan
7.1 0.4 0.6 6.4 12 1.3 1.3
.9 .35 .4 .6 44 2.5 L3
.6 2.5 8.8 1.6 88 1.3 1.3
1.3 1.6 1.3 .5 33 2.2 1.3
L3 .4 .5 .4 2.2 L8 30
2.5 .9 .2 4 2.2 8.8 3.8
.6 .4 .4 .4 1.1 2.5 1.6
.5 .3 .3 .5 33 .9 79
3.3 .3 .4 .5 4.4 £ IR
.6 .4 2.5 1.8 L1 [ 1 O
.5 .9 L8 1 18 .6
.4 .6 L3 .4 1.3 .4
.4 .4 .4 .4 .9 .5
.3 .4 4 .6 4.4 .3
.35 .4 .4 2.5 L3 .5
1.1 .4 .4 .5 2.2 .5
1.3 .6 .3 5 L6 .5
3.3 3.3 .25 3.8 1.1 2.9
.35 .4 .5 3.3 571 33
.3 .4 .4 38 2.2 12
.3 .6 .4 4.4 3.3] 22
.3 .4 .4 .75 6.4 7.1
.35 .5 .5 3.8 1.3 .9
.4 .9 5.7 .6 .9 1.3
.75 .9 3.3 .6 1.3 1.8
.9 4 9.9 8.8 .9 41
1.6 3| 15 .75 9| 50
.6 .25 8.8 17 .9 8.8
.4 .4 8.7 28 L6 L6
.35 .6 3.3 24 1.3 1.3
.4 B T PO, 17 feeeeea.. 1.3

Nore.—Discharge determined from well-defined rating curve.
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Monthly discharge of Lahainaluna Stream near Lahaina, Maws, for year endmg June
30, 1916.

Discharge. Total rim-off.

Month, Million gallons per day.
“feet. | Millon | Aoro-

ons. eot.
Maximum. | Minimum. | Mean. | (Tean).

July... 7.1 0.3 1.08 1.67 33 103
August 3.3 - .25 .68 1.05 21 65
September 15 .2 2.48 3.8 75 228
October..... 38 4 5.80 8.97 180 552
November 88 .9 9.28 14.4 278 854
December... 50 .4 6. 82 10.6 21 649
January 1-8. 79 1.3 15.0 23.2 120 368

EKAUAULA STREAM NEAR LAHAINA, MAUI

Locatron.—350 feet above Kauaula ditch intake, about 3 miles east of Lahsina.

RECORDS AVAILABLE.—March 7, 1912, to June 30, 1916.

Gage.—Vertical staff installed April 20, 1916, to replace vertical staff install~d April
29, 1913, and washed out January 18. Old gage was 250 above present location.

Di1scHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—Omne channel at all stages; straight for 100 feet at ove and
below station; stream bed composed of boulders and coarse gravel; right bank
slopes gently; left bank is of rock and nearly vertical. Controls at both sites
are somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record. 5.0 feet
at 6 a. m. January 9, 1916 (discharge, computed from extension of rating curve,
approximately 600 millions gallons per day, or 928 second-feet); minimim stage
recorded, 0.89 foot April, 1914 (discharge, 4.2 million gallons per day, or 6.5
second-feet).

Minimum stage recorded during year, 0.95 foot August and September (dis-
charge, 5.2 million gallons per day, or 8.0 second-feet).

Drversions.—None above station.

Reguration.—Natural flow of stream is increased by a development tunnel in moun-
tains above station.

Uritization.—Power development and irrigation of sugar cane.

" Accuracy.—Determinations July 1 to January 17 fair below 40 million gallons per
day; those for April 20 to June 30 poor on account of unstability of control.

Discharge measurements of Kauaula Stream near Lohaina, Mawi, during the yecr ending

June 30, 1916.
Discl arge.
Date. Made by— hefé]t

- (fost). | Second- | Milllon

feet. per day.
Jan, 7| C. . Balloy.eeaeeeraemaioieiiiiaeaaearaecaenaenannensnnanan 1.10 15 9.6
Apr. 20 HLA R Austin. ... oo ot a. .96 12 7.8
A A D L Y 151 15 9.6
June 12 |..... L T N PN 1.51 14 9.0

a New location and datum.
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Daily discharge, in million gallons, of Kauaula Stream near Lahaina, Maws, for the year
- ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan Avpr. | May. | June.
18 6.2 5.2 18 62 6.2 10
10 6.2 5.2 15 134 6.2 9.2
8.1 8.1 15 15 41 8.1 11
8.1 10 8.1 12 51 15 9.2
6.2 8.1 6.2 12 28 8.1 9.2
12 6.2 6.2 8.1 18 36 8.8
8.1 6.2 5.2 6.2 12 15 8.8
6.2 6.2 52 8.1 12 8.1 9.2
15 6.2 5.2 10 15 8.1 8.8
10 6.2 6.2 10 12 8.1 8.8
6.2 6.2 21 18 15 8.1 10
6.2 6.2 10 10 15 6.2 9.2
6.2 6.2 6.2 8.1 12 6.2 8.8
6.2 6.2 6.2 8.1 15 6.2 10
6.2 6.2 5.2 12 12 6.2 10
16, i 10 6.2 5.2 10 12 6.2 10
B 15 6.2 5.2 6.2 12 6.2 9.2
18 il 15 6.2 5.2 12 10 18 9.2
19, 8.1 6.2 5.2 24 12 41 9.2
200 6.2 6.2 52( 15 15 15 9.2
b4 U 6.2 5.2 5.2 15 28 12 10
22, i 6.2 5.2 5.2 12 41 32 11
23 6.2 5.2 5.2 12 28 8.1 10
240 i 6.2 5.2 10 12 15 8.1 9.2
b T 6.2 6.2 15 12 12 8.1 10
P 6.2 6.2 15 12 12 68 13
b7 (P, 10 6.2 15 24 10 28 11
28, i 6.2 6.2 18 28 8.1 18 13
! R 6.2 6.2 21 36 8.1 15 11
30, e 6.2 6.2 18 46 8.1 12 10
5 O, 6.2 520 0iee... 51 |eceenans L1 I (RN PR N ¢ 1 P

NoTE.—Discharge determined from rating curves applicable as follows: J u}iv
fairly well defined below 40 million gallons per daJy. pr. 20-30, 1916, poorly de:
1916, poorly defined. Gage heights not recorded Jan. 18 to Apr. 19, 1916.

1, 1915, to Jan. 17, 1916,
fined. May 1 to June 30,

Monthly discharge of Kauaula Stream near Lahaina, Maus, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
Se&%rt‘d' lg{lion %crte-
ons. eel.
Maximum. | Minimum. | Mean. | (mean). [ &

b 0] ) 18 6.2 8.35 12.9 259 794
August.eeoriaciiiiiiiiii L 10 5.2 6.28 9.72 195 597
........................ 21 5.2 9.00 13.9 270 829
............................. 51 6.2 16.1 24.9 498 1,530
...................... 134 8.1 22.8 35.3 685 2,100
........................... 68 6.2 14.8 22.9 458 1,410
................. 728 8.1 17 181 1,980 6,100

................. 20 7.4 10.2 15.8 112 3
................. 23 8.8 1.7 18.1 364 1,110

.............................. 13 8.8 9.87 15.3 296

EAUAULA DITCH NEAR LAHAINA, MAUIL

LocaTion.—About 100 feet below intake which is uppermost on th stream, about 3
miles east of Lahaina.

REecorps avamasrLe.—October 16, 1911, to June 30, 1916.

GagE.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made in flume at gage.

CHANNEL AND CONTROL.—Straight wooden flume 3 feet wide and on even grade;
stage-discharge relation changed by alterations in flume Januar7 18 and 19, 1916,

N



161
ned

Million
day.

per

Ny turned
Discharge.

feet.

Cas10La,
Second -

G
height

(feet).

ISLAND OF MAUIL
June 30, 1916.

Made by—

~

30, 1916; no flow Jan. 9 and 18.

termined from fairly well defined rating curves applicable as follows: July 1, 1915,

; Jan. 19 to June

~ Maximum stage recorded during period of record, 1.70 feet April 7, 1912 (dis-

charge, 16 million gallons per day, or 24 second-feet); water oc

off.
Diversions.—Diverts all low flow from Kauaula Stream.

p. m. September 11 (discharge, 10 million gallons per day, or 15.5 second-feet).
RecuraTion.—Flow regulated by head gates.

curves, fair for all stages.

EXTREMES OF DISCHARGE.~—Maximum stage recorded during year, 1.34 feet at 4
Date.

Accuracy.—Gage read twice daily. Determinations based on fairly we'l defi
Dischargé measurements of Kauaula ditch near Lahaina, Maui, during the yoar ending

UrnuizaTion.—Power development and irrigation of sugar cane.
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Monthly discharge of Kauaula ditch near Lahaina, Maui, for year ending June 30, 1916.

Discharge. Total run-off.
Manth. Million gallons per day.
| Milen | A
ons. eot.
Maximum. | Minimum. | Mean. | (meam).
9.5 4.4 8.11 9.45 189 581
7.1 4.0 4.78 7.40 148 455
9.5 4.0 5.88 9.10 176 541
9.5 5.3 7.49 11.6 232 713
9.0 4.8 7.36 11.4 221 678
8.5 5.3 6.82 10.6 211 649
7.8 3.0 5.46 8.45 158
8.6 4.4 7.20 111 209 641
8.2 5.8 7.12 11.0 221. 877
8.2 5.8 8.55 10.1 196 603
9.0 6.6 7.95 12.3 47 756
9.4 7.0 8.37 13.0 251 771
9.5 3.0 6.7 | 10.5 2,460 7,550

LAUNIUPOKO STREAM NEAR LAHAINA, MAUI

Location.—About 175 feet above Pioneer Mill Co.’s ditch intake, 1 mile above
storage reservoir, and about 5} miles southeast of Lahaina.

REcORDs avamaBLE.—July 25, 1911, to June 30, 1916.

Gace.—Vertical staff on right bank. New datum April 21, 1916.

DiscrARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—One 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 DISCHARGE.—Maximum stage recorded during period of’ record 4.0
feet estimated gage height of flood of January 18, 1916 (determinstion of discharge
not possible); minimum stage recorded, 0.4 foot frequently during 1913-14 (dis-
charge, 0.5 million gallons per day, or 0.75 second-foot).

Minimum stage recorded during year, 0.15 foot August to September and
October (discharge, 0.9 million gallons per day, or 1.4 second-feet).

Diversrons.—None above station.

RecuraTion.—Nearly all normal flow of stream is derived from a development
tunnel above station.

Urinization.—Irrigation of sugar cane.

Accuracy.—Gage read once daily. Determinations approximate only owing to
unstable control.

Discharge measurements of Launiupoko Stream near Lahaina, Maui, dvring the year- e'nd-
ing June 30, 1916.

v

Discharge.
i G

Date. Made by— hy t <
v - (s, | Second- | Million
foot, gallons
* | per day.
Aug, 26 | H. A R Austin. ... il .. 0.16 1.0 0.65
Apr. 20 .88 1.9 1.2
May\ .85 4.3 2.8

e New datum.
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Monthly discharge of Launiupoko Stream near Lahaina, Mawsi, for the year ending June

30, 1916.
Discharge. Pun-off.
Month. Million gallons per day.
Second- | Mition | Acre-
. (mean) gallons. feet.
Maximum. | Minimum. | Mean. '

" —
1.4 1.1 1.14 1.76 35 108
1.8 .9 1.03 1.59 32 98
3.8 .9 1.10 1.70 33 10t
4.5 .9 1.30 2.01 40 124
3.8 1.1 2.35 3.64 70 216
6.1 1.4 2.61 4.04 81 248
5.2 1.8 |~ 2.84 4.39 20 61
15 1.6 3. 5.01 32 99
10 4.0 5.89 9.11 183 560
10 3.4 4.83 7.47 145 445

Note.—Discharge determined from })oorl defined rating curves applicable as follows: July 1, 1915, to
Jan, 7, 1916, and Apr. 21 to June 30, 1916. No record Jan. 8 to Apr. 20, 1916,

OLOWALU STREAM NEAR OLOWALU, MAUIL

LocaTion.—About 600 feet above Olowalu Sugar Co.’s power house, 1 mile north of
Olowalu.

RECORDS AVATLABLE.—April 26, 1913, to January 8, 1916, when gage was washed out
and station discontinued.

GaaE.—Vertical staff on right bank.

DiscHARGE 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 bark low with
gentle slope. Control composed of boulders and gravel; shifting. ‘

ExXTREMES OF -DISCHARGE.—Maximum stage recorded during period of record, 2.8
feet at 5.30 p. m., November 2, 1915 (discharge, 200 million gallons per day, or
309 second-feet), stream frequently dry.

Diversions.—Water for power house and irrigation diverted 1} miles ehove gage;
partly measured in tailrace called Olowalu ditch.

REeguraTioN.—Diversion above station.

UrLizatioN.—Low and medium flow past gage is diverted for irrigation of sugar cane.

Accuracy.—Gage read twice daily. Results poor. Control shifts greatly and in-
sufficient measurements were made to develop good rating curves.

The following discharge measurement was made by H. A. R. Austi=:
July 21, 1915: Gage height, 0.44 foot; discharge, 2.4 second-feet.
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Monthly discharge of Olowalu Stream near Olowalu, Maui, for year endirg June 30, 1916.

Discharge. Run-off.
Month. Million gallons per day.
Seg%%d- glilllion lftcn;e-
ons. oot
Maximum. | Minimum,| Mean, | (Te8R).

15 0 1.79 2.77 56 170
2.0 0 .15 .23 4 14
24 0 2.41 3.72 72 222
46 0 6.79 10.4 210 646
160 .5 23.2 35.9 696 2,140
138 .2 17.2 26. 6 533 1,640
102 3.5 37.1 57.4 296 211

NoTE.—Discharge determined from a poorly defined rating curve. No flow on days for which dis-
charge is not given.

OLOWALU DITCH NEAR OLOWALU, MAUI

LocarioN.—In flume crossing Olowalu Stream near power house, 1 mile above
Olowalu. Flume was washed out January 8, 1916, and new gave was installed
April 22.

RECORDS AVAILABLE.—August 12, 1911, to June 30, 1916.

GacE.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made in flume.

CHANNEL AND CONTROL.—Straight wooden flume 3 feet wide. Contro?! is earth section
atend of flume and fairly permanent. Stage-discharge relation sometimesaffected
by cleaning of ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 0.8 foot January 8
(discharge, 10 million gallons per day, or 15.5 second-feet); mirimum stage re-
corded, 0.35 foot May 10 and 11 (discharge 1.0 million gallons per day, or 1.55
second-feet).

Diversions.—Diverts from Olowalu Stream.

REecuLaTION.—Station is in tailrace from power house.

Urmuization.—After passing through power house water is used to irrigate sugar cane.

Accuracy.—Discharge July 1 to January 8 ascertained from fairly we'l defined rating
curves and a reliable gage-height record of two readings daily; fair for all stages.
Determinations April 22 to June 30 poor on account of unstable control.

Discharge measurements of Olowalu ditch near Olowalu, Maut, during the year ending
June 80, 1916.

{Made by H. A. R. Austin.]

Discharge. Discharge.
Dat s, Dat, noage,
ate. - ate. o -

(foet). | Second- | Million (tect). | Second- o

feet. | por day. €% | per day.
0.40 4.2 2.7/l May 23eeeeeenn. 0.96 10 6.5
.37 3.9 2.5 | June10............. .70 7.6 4.9

¢, 88 8.5 5.5

a New location and datum.
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Daily discharge, in million gallons, of Olowaly ditch near Olowalu, Maui, for the year
ending June 30, 1916.

Date. July. | Aug. | Sept.| Oct. | Nov. | Dec. June.
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Note.—Discharge determined from rating curves applicable as follows: July 1, 1915, to Jan. 8, 1916,
fairly well defined. Apr. 22 to June 5, 1916, poorly defined. June 6-30, 1916, poorly defined. Gage heights
not recorded on days for which discharge is not given. Ditch broken part of time.

Monthly discharge of Olowalu ditch near Olowalu, Mawi, for theyear ending June 30, 1916.

Discharge. Total run-off.

Month. Million gallons per day. Second- Million Acre

feet -
Maximum. | Minimum. | Mean. | (mean). | &allons. foet.
5.8 2.8 4,29 _ 6.64 133 408
5.0 2.3 3.00 4,64 93 285
6.8 19 3.78 5.85 113 348
6.8 2.8 4.84 7.49 150 460
5.8 2.8 4,66 7.21 140 429
6.8 3.5 4,96 7.67 119 365
10 5.0 6.98 10.8 5~ 17
7.2 3.8 5.69 8. 80 5" 157
7.2 4.3 5.33 8.25 160 491

TEKUMEHAME STREAM NEAR OLOWALU, MAUI

Locarion.—Half a mile above upper ditch intake, 2 miles above Governrent road
at the 14-mile post, and 4 miles by road and trail east of Olowalu.

RECORDS AvAILABLE.—August 14, 1911, to June 30, 1916.

Gage.—Gurley printing water-stage recorder installed February 20, 1916, replaced
vertical staff installed April 23, 1918, 200 feet below present gage, and washed
out January 18, 1916.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 900 feet below gage.

CHANNEL AND CONTROL.~—Omne channel at all stages; straight for 50 feet above and

" below gage; right bank steep and high; left bank slopes gradually; vory rough

stream bed composed of boulders and gravel. Controls at both sites somewhat
shifting.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during perioc of record, 9.0
feet estimated gage height of flood of January 18, 1916; no estimate of discharge
possible; minimum stage recorded, 0.60 foot October 4 and 5, 1913 (discharge,
2.3 million gallons per day, or 3.6 second-feet).

Minimum stage recorded during year, 0.9 foot August and September (dis-
charge, 4.3 million gallons per day, or 6.7 second-feet).

Diversions.—None above station.

RecuraTioNn.—None.

Urmizarion.—Irrigation of sugar cane.

Accuracy.—Gage read twice daily. Determinations July 1 to Dercember 31 fair
for all stages; those for period February 20 to June 30, after installation of water-
stage recorder, good for low and medium stages.

Discharge measurements of Ukumehame Stream near Olowalu, Maui, during the year
ending June 30, 1916.

Discharge.
Date. Made b hG?ggt
ate. e by~ eig] i
v (feet). | Second- | Feition
feet. a
per day.
July 21 1.04 9.0 5.8
Aug. 27 .95 6.5 4.2
Mar. 1 a.72 13 8.2
Apr. 22 .64 10 6.6
ay 24 1.02 13
June 10 .90 15 9.7

o New location and datum.

Daily discharge, in million gallons, of Ukumehame Stream near Olowalu, Mauz, for
the year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Feb. | Mar. | Ap~. | May. | June.
9.1 5.2 4.3 8.0 28 5.2 7.0 40 11

5.2 4.8 4.3 6.9 77 5.2 |. 7.0 39 11

6.0 5.2 5.2 9.1 37 5.2 | 7.0 32 11

6.0 26 5.2 18 28 5.2 1. 7.0 3# 11

5.2 12 4.8 28 24 5.2 7.0 28 11

8.0 5.2 4.8 26 21 4.8 |. 7.0 28 11

6.0 5.2 4.3 18 11 4.8 |. 7.0 32 11

6.0 5.2 4.3 21 8.0 4.8 7.0 27 11

9.1 4.8 4.3 11 6.0 4.8 |. 7.0 22 11

6.9 4.8 4.3 18 6.0 4.8 |. 7.0 18 11

kS D, 4.3 16 8.0 52 4.8 |. 7.0 16 11
120, 21 21 12 18 37 4.8 |. 7.0 15 10
) A 14 6.9 4.8 24 11 4.8 |. 7.0 14 10
) L 6.9 4.8 4.8 16 9.1 4.8 1. 7.0 14 13
) L TR 5.2 4.8 4.3 6.9 6.9 4.8 7.0 13 13
12 4.8 4.3 6.9 6.0 4.8 €.2 13 13

6.9 4.8 4.3 5.2 6.0 4.8 7.0 13 1

14 4.8 4.3 8.0 6.0 4.8 7.0 13 12

8.0 4.8 4.8 11 6.9 18 7.7 12 11

8.0 4.8 4.8 21 6.0 8.0 8.5 13 7.0 13 11

12 4.8 4.8 31 8.0 6.9 8.5 12 £.5 12 14

14 4.8 4.8 12 8.0 6.9 8.5 13 7.0 13 16

5.2 4.8 4.8 14 6.9 6.9 8.5 10 7.7 15 13

5.2 4.3 21 8.0 6.0 6.9 8.5 10 7.7 14 12

6.9 ° 5.2 1 6.9 6.0 11 8.5 10 7.0 13 11

5.2 4.8 12 18 5.2 34 8.5 8.5 7.0 13 18

8.0 4.8 11 6.9 5.2 18 8.5 8.5 3¢ 12 17

6.9 4.8 14 43 5.2 11 7.7 8.5 32 12 21

5.2 4.8 12 60 5.2 8.0 7.7 7.0 26 11 17

5.2 4.8 11 43 4.8 804 ....... 7.0 22 11 17

5.2 4.3 | .oo.... 34 ... 8.0 ........ 7.0 eeeeaee. ...,

NoTE. —stchsu‘gFe determined from fairly well defined ratin% curves applieable ¢s follows: July 1 to
Dec. 31, 1915, and Feb. 20 to June 30, 1916. No record Jan. 1 to Feb, 19, 1916.
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Monthly dwcharge of Ukumehame Stream near Olowalu, Mawi, for year ending June 30,

1916.
Discharge. Total run-off.
Month. Million gallons per day.
| M | o
ons. eot.
Maximum. | Minimum. | Mean. (mean).

24 5.2 8.60 13.3 266 818
26 4.3 6.34 9.81 196 603
21 4.3 7.22 11.2 217 665
60 52 18.3 28.3 566 1,740
77 4.8 15.1 23.4 453 1,390
34 4.8 7.74 12.0 240 736

8.5 7.7 . 8.3 12.9 83 256
20 7.0 12.2 |- 18.9 380 1,160
39 6.2 10.1 15.6 304 930
40 11 18.8 29.1 583 1,790
21 10 12.7 19.6 381 l 170

WAIKAPU STREAM NEAR WAIKAPU, MAUIL

LocaTion.—300 feet below intake of Palolo ditch, 1} miles west of Waikapu, and 4
miles by road southwest of Wailuku.

REecorDs aAvaiLABLE.—December 1, 1910, to June 30, 1916.

Gaee.—Vertical staff on left bank installed April 26, 1916, to replace staff gage at old
location 200 feet downstream. Old gage washed out January 7, 1916.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet abave and
25 feet below gage; left bank high and nearly vertical; right bank sloper gently.
Control composed of large boulders; fairly permanent between extreme floods.

ExrreMes oF piscaARGE.—Highest flood on record occurred on morning of Jaruary
18, 1916, when water reached a height of about 10 feet, datum of old gage (d'+charge
not estimated). Minimum stage recorded, 0.25 foot (old datum) Pebruary 26 to
March 4, 1914 (discharge, 0.1 million gallons per day or 0.15 second-foot).

Minimum stage for the year, 1.2 feet (old datum) September 13-17 (di~charge,
0.3 million gallons per day, or 0.46 second-foot).

Diversions.—Nearly all low-water flow is diverted above station by South Side
Waikapu ditch and Palolo ditch.

Reeunarion.—Natural flow has been increased by development tunnels rear the
headwaters.

UrazaTion.—Flow at low and medium stages is diverted for irrigation of sugar cane.

Accuracy.—Determinations fair for low and medium stages; those for high and
fluctuating stages approximate only, as gage is read but twice daily.

Discharge measurements of Waikapu Stream near Waikapu, Maui, during the yecr ending
June 30, 1916.

Disct ~rge.
Date. Made by— h(:ﬁt

(feet). | Second- ?ﬂﬂﬁgg

feet. per day.
1.34 1.1 0.7
157 4.6 3.0
a.9 5.1 3.3
114 10 6.5
1.04 6.7 4.3

o New location and datum.
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Daily discharge, in million gallons, gf Waskapu Stream near Waikapu, Maui, for the year
ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov Dec. Jan Ap-. | May. | June.
1. 2.9 L0 0.6 1.0 40 2.3 5.6
2 1.0 .6 .5 71| 52 2.9 5.6
3 1.0 3.6 10 8.4 13 18 5.6
4 1.3 1.3 .6 13 21 11 4.8
5 1.0 1.0 .6 L0 7.1 2.3 5.6
6 2.9 Lo .5 .6 4.4 49 4.8
7 1.3 1.0 .6 .6 2.9 7.1 4.8
8 1.0 L0 .5 .6 Lo 1.8 4.8
9. 3.6 L0 5] 386 2.3 1.8 4.8
- 10 1.0 .6 .5 1.3 1.8 13 4.8
Lo .6 3.6 4.4 77 LO|afeanaanas 16 4.8
1.0 L0 .6 .6 71 LOf et 13 4.8
1.0 .6 .3 .6 52 LO | 12 4.8

Lo .6 .3 .6 2.9 LO e 8.8 22
1.0 .6 .8 13 1.3 LOJoeeien]aenanann 6.6 8.8

9.7 .6 .3 L0 1.0 LO [ ennnas 6.6 10
34 .5 .3 .6 1.0 6.2 | ool 7.6 6.6
6.2 .5 .5 8.4 1.0 b5 R PR IR 6.6 6.6
1.8 .5 .5 1.3 19 b Y G PN S 6.6 4.8
1.0 .6 .5 11 4.4 bR 28 P PR 7.6 4.8

10 .5 .5 31 4.4 3.6 6.6 10

L0 .5 .6 2.9 8.4 3.6 |. 12
1.0 .6 .5 6.2 2.3 1.3 5.6
1.0 .6 .6 1.0 1.8 10]. 4.8
1.3 1.0 9.7 .6 13 10|, 4.8

L0 .6 2.3 .5 13| 105 .24

2.3 .6 L3 .5 1.3 60 ..18

1.0 .6 2.3 40 1.3 6.2 .24
1.0 .6 52 26 1.0 4.4 .. 5.6

1.0 .6 Lo} 11 13 3.6 .14
L0 [ 1N PO 10 |aaeanaos 2% 7N (RPN PR B 8 1 A

NoTE.—Discharge determined from rating curves a%)lieable as follows: July 1, 1715, to Jan. 7, 1916,
well defined below 50 million gallons per day. Apr. 26 to June 30, 1916, well defined ‘below 10 million
gallons per day. High-water extension of rating curve not based on current-meter measurements. No
record Jan. 8 to Apr. 25, 1916,

Monthly discharge of Waikapu Stream near Watkapu, Maui, for year ending June 30,
1916.

Discharge. Total run-off.
Month. Million gallons per day.
Second- gl\gﬂlion Acre-
ons. eet.
Maximum. | Minimum. | Mean, (mean).

34 L0 2.82 4.36 87 268
3.6 .5 .81 1.25 25 ke
9,7 .3 1.24 192 37 114
40 .5 6.35 9.82 197 604
77 1.0 9. 66 14.9 889
105 1.0 10, 16.2 999
63 L8 16.0 24.8 112 344
56 3.4 25.3 39.1 126 388
170 5.6 22.0 84.0 681 2,090
24 4.8 8.40 13.0 252 773

PALOLO DITCH NEAR WAIKAPU, MAUL

Locatron . —200 feet below intake, 1} miles west of Waikapu, and E% miles by road
southwest of Wailuku.

REcorps AvarLaBLE.—November 21, 1910, to June 30, 1916.

Gage.—Vertical staff on left bank.

DiSCHARGE MEASUREMENTS.—Made by wading.
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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 stage recorded during year 1.14 feetat 9 a. m.,
September 12 (discharge, 3.5 million gallons per day, or 5.4 second-feet); maxi-
mum stage 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.

REeGuLATION.—Water may be turned out of ditch by gates.

Urmization .—Irrigation of sugar cane and taro.

Accuracy.—Gage read twice daily. Records good for all stages; discharge d+termined
from well-defined rating curve and reliable gage heights.

Discharge measurements of Palolo ditch near Waikapu, Moui, during the year ending
June 30, 1916.

Dircharge.
Date. Made b, hth
. e by— e , _—
¥ (feet). | Seconc- M’fll"’n
feet, | 83IoNS
per day.
July 23 1.01 4.c 2.6
Aug. 23 .96 3.¢ 2.5
Jan. 3 .84 2.¢ 19
Mar. 6 .39 .55 .35
May 23 .01 3.¢ 2.5
June 12 1,05 4.€ 3.0

Daily discharge, in million gallons, of Palolo ditch near Waikapu, Maui, for the year
ending June 30, 1916. )

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
2.4 3.0 2.7 3.0 3.3 2.2 2.2 1.3 1.1 1.3 2.0 3.3
2.4 3.0 2.7 3.3 3.3 2.2 2.2 1.5 1.1 1.3 1.7 3.3
2.2 3.0 2.7 3.0 3.3 2.2 2.0 .6 1.1 1.3 L7 3.3
2.2 3.0 2.7 2.2 3.3 2,21 2.0 .6 1.1 1.3 3.0 3.3
2.2 2.7 2.7 2.2 2.7 22| 2.2 .6 1.3 1.3 .9 3.3
2.4 2.7 2.7 2.2 2.7 2.4| 2.0 .9 051 1.3 .9 3.3
2.2 2.7 2.7 2.2 2.7 2.41 2.0 .75 2 1.3 .9 3.3
2.2 2.7 2.7 2.2 2.7 2.4 2.7 1.1 .5 1.3 .9 3.0
2.2 2.7 2.7 2.7 2.7 2.4 751 11 .6 1.3 .9 3.0
2.4 2.7 2.7 2.7 2.7 2.4 .5 11 K] 1.7 .9 3.0
2.4 2.7 3.6 3.0 1.3 2.4 .3 11 .6 1.7 .9 3.0
2.4 2.7 3.3 2.7 1.7 2.2 .6 1.1 .6 1.7 2.0 3.0
2.4 2.7 2.7 2.7 1.7 2.2 .6 1.1 .6 1.7 2.0 3.0
2.4 2.7 2.7 2.4 2.0 2.2 .6 L1 5 LT 2.2 3.3
2.7 2.7 2.7 2.7 2.2 2.2 .5 1.1 5 L7 2.2 3.3
2.7 2.7 2.7 2.7 2.2 2.2 .5 1.3 .6 17 2.2 3.0
3.0 2.7 2.7 2.4 2.2 2.7 .6 1.3 .6 1.7 2.2 3.0
2.7 2.7 2.7 2.7 2.2 27 |eeaonns 1.3 751 17 2.2 3.0
2.4 2.7 2.7 2.7 2.7 2.7 |eeennnn 1.3 151 2.0 2.2 3.0
2.4 2.7 2.7 3.0 2,7 2.7 .4 11 751 2.0 2.2 3.0
2.4 2.7 2.7 3.0 2.7 2.7 .9 1.1 751 2.0 2.2 3.3
2.4 2.7 2.4 2.7 2.7 2.7| 2.0 1.1 JT5 | 1.7 2.2 3.3
2.7 2.7 2.4 2.7 2.7 2.4 L7 1.1 B 2.0 2.2 3.3
27 2.7 2.7 2.7 2.4 2.4 L7 1.1 .75 2.0 2.2 3.3
2.7 2.7 3.0 2.7 2.2 24 1.5 } L1 751 2.0 2.4 3.3
2.7 2.7 3.0 2.4 2.2 3.0 L7 1.1 75| L7 2.2 3.3
3.0 2.7 2.7 2.4 2.2 2.2 L3 1.1 .75 .05 2.2 3.3
2.7 2.7 3.0 3.3 2.2 2.2 L5 1.1 75 2.0 2.2 3.3
2.7 2.7 3.0 3.3 2.2 22| Lb 1.1 75| 1.1 2.2 3.3
2.7 2.7 3.0 3.3 2.2 22| L& |.......] 13 .4 22| . 8.3
3.0 2.7 |eenne. 3.8 )....... 2.2 L& L3 |....... 27 eenns

Note.—Discharge determined from well-defined rating curve. No flow Jan. 18 and 19.
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Monthly discharge of Palolo ditth near Waikapu, Maui, for year ending June 30, 1916.

Discharge. Total run-off.
Month. Million gallons per day.
Seéze%xéd- M'lion Acre-
(mean) ga'lons. feet.
Maximum. | Minimum. | Mean. :

3.0 2.2 2.52 3.90 78 240
3.0 2.7 2.64 4,08 82 251
3.6 2.4 2.78 4,30 83 256
3.3 2.2 2.73 4,22 84 260
3.3 1.3 2.47 3.82 74 227
3.0 2.2 2.38 3.68 74 226
2.7 .3 1.36 2.10 39 121
1.5 .6 1.08 1.67 31 96
1.3 .05 W77 1.19 24 73
2.0 .05 1.53 2.37 46 141
3.0 .9 1.90 2.94 59 181
3.3 3.0 3.19 4.94 96 204
3.6 .05 2.12 3.28 770 2,370

SOUTH SIDE WAIKAPU DITCH NEAR WAIKAPU, MAUL

Locarion.—One mile below intake, 13 miles west of Waikapu, and about 53 miles by
road southwest of Wailuku.

REecorps AvArLABLE.—November 21, 1910, to June 30, 1916.

Gace.—Vertical staff on right bank.

DiscHARGE MEASUREMENTS.—Made from plank over ditch 400 feet below gage.

CHANNEL AND coNTROL.—Channel i cut in earth and soft rock; section fairly uniform;
banks vertical. Control not well defined but fairly permanent between times of
cleaning ditch.

EXTREMES OF DISCHARGE. —Maximum stage recorded during year, 0.96 foot at 9 a. m.
January 8 (discharge, 12 million gallons per day, or 19 second-feet); ditch dry
December 17-19 and January 18-23,

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.

Diversions.—None above station.

REGULATION.—Practically none.

UrmuizatioN.—Irrigation of sugar cane.

Accuracy.—Gage read twice daily. Discharge determined from well-defined rating
curve and reliable gage-height record; records good for all stages.

Discharge measurements of South Side Waikapw ditch near Waikapw, Maui, during the
] year ending June 30, 1916. -

Discharge.
Dat Made b oS
ate. e by— oig]
v (fest). | Fecond- m
feot.

per day.

July 23| H.A. R, Austin........... e 0.47 6.5 4.2
Jan. 3 | C. . Balley e e e ae e e mmeearaaaaaan .64 11 7.0
T CY T I A 0 14 T 60 10 6.6
May 23| H.A.R. Austin. . .._..00lllllllI 60 9.6 6.2
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172 SUBFACE WATER SUPPLY OF HAWAIY, 1915-16.

HANAWI STREAM NEAR NAHIKU, MAUL

Location.—200 feet above Koolau ditch crossing and trail bridge, 2 miles southwest
of Nahiku post office and 6} miles east of Upper Keanae.

RECORDS AVAILABLE.—January 9, 1914, to January 6, 1916. Gage rhelter wrecked
by flood of January 18, 1916, and station discontinued.

GAGE.—Stevens water-stage recorder.

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

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

EXTREMES OF DISCHARGE.—Flood of January 18, 1916, reached a stage of about 20
feet (determination of discharge not possible); minimum stage recorded, 0.8 foot

" February 3 to March 12, 1914, and August 16 and September 1, 1915 (discharge,

1.8 million gallons per day, or 2.5 second-feet).

Diversion.—None above station.

RecuraTION.—None.

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

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

The following discharge measurement was made by R. D, Klise:
February 1, 1916: Gage height, 1.40 feet; discharge, 9.8 second-feet.

Daily discharge, in million gallons, of Hanawi stream near Nahiku, Maui, for the year
ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dee. | Jan
3.8 1.8 16 108 9.8 9.8
3.8 2.3 16 60 9.8 11
5.0 58 19 296 9.8 12
5.0 8.0 8.0 76 11 67
2.8 3.3 7.2 26 8.9 34
2.8 2.8 7.2 28 50 19
2.8 3.3 11 25 18 |o.......
2.8 2.8 11 76 9.8, emn...
2.3 2.3 15 256 8.9 |.
2.3 2.8 17 428 8.0
2.3 9.8 11 102 7.21.
4.4 9.8 8.9 28 7.21.
2.8 5.0 8.0 23 6.5 .
2.3 6.5 8.0 37 6.5
2.3 5.0 16 39 7.2
1.8 5.8 8.9 28 30
2.3 4.4 7.2 25 8.0
3.3 3.8 9.8 34 9.8
.5 3.8 4.4 12 80 28
8 3.8 3.8 29 28
.0 3.3 3.8 26 25
.4 3.3 8.0 17 20
.4 3.8 8.0 22 17
. 8 3.8 ... 12 16
.4 3.8 |eeinan.s 13 15
4.4 3.8 |ceiunns 20 13
5.0 2.8 30 20 13
4.4 2.8 35 30 12
3.8 2.3 21 67 11
3.8 2.3 15 41 9.8
3.8 2.8 | aean.ns 39 .......

NoTE.—Discharge determined from rating curve well defined below 200 million gal G
height not recorded on days for which dlschgrge is not given. gal'oms per day.  Gage
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Monthly discharge of Hanawt Stream near Nokiku, Maus, for the year ending June 30, 1916.

Discharge. Tot> run-off.
Month. Million gallons per day.
Sefqgéd- Million Acre-
(mean) gallon~ feet.
Maximum. | Minimum. | Mean. .

48 3.8 8.66 13.4 138 425
5.0 1.8 3.11 4.81 96 206
67 ~ 7.2 17.8 27.5 553 1,690
428 9.8 65. 101 1,960 6,010
128 6.5 17.6 27.2 547 1,670
67 9.8 25.5 39.5 153 470

WEST EOPILIULA STREAM NEAR KEANAE, MAUL

LocaTioN.—600 feet above Koolau ditch crossing and highway bridge, 44 miles by
trail east of Upper Keanae, and 6 miles east of Keanae post office.

RECORDS AVAILABLE.—January 3, 1914, to June 30, 1916.

Gace.—Friez water-stage recorder.

DiscHARGE 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 rock
and nearly vertical. Control at outlet of pool composed of large bould-rs; seldom
shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of reco~d, 9.25 feet
at 5.30 a. m. January 18, 1916 (discharge, computed from extension of rating curve,
approximately 2,000 million gallons per day, or 3,090 second-feet); minimum
stage recorded (0.55 foot March 21, 1914, discharge, 1.8 million gallons per day, or
2.8 second-feet). . )

* Minimum stage recorded during year, 0.65 foot August and Septembe~ (discharge
2.6 million gallons per day, or 4.0 second-{eet).

DrversioNs.—None above station.

ReeuraTioN.—None.

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

Accuracy.—Determinations fair for all stages with the exception of extreme floods.

Discharge measurements of West Kopiliula Stream near Keanae, Maui, during the year
ending June 30, 1916.

Ischarge.
Date Made b: hG et
ate. e by— ] 5
(feeb). | Secor- | MiMion
_ feet. per day.
Feb. 1| R.D. KH8e. .. oo i 119 1 6.7
Apr. 14 [ HL A R, AUSEID . ¢ e i i iee et e cr e aaeans .98 4.8 3.1
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Deily discharge, in million gallons, of West Kopiliula Stream near Keanaz; Maui, for the
year ending June 30, 1916.

Date. July. { Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Aor. | May. | June.
) S 17 4.0 2.6 28 188 8.2 8.2 8.8 18 5.8 | 365 53
2t 8.2 4.0 3.0 32 144 9.0 8.2 8.8 | 17 4.9 | 365 46
S 6.8 5.0 6.0 232 8.2 7.5 6.8 7.8 4.9 | 241 103
L S 8.2 4.5 9.0 14 116 9.0 8.2 7.8 4.9 | 365 40
| * 9.8 4.0 3.5 10 24 7.5 110 21 46 4.0 | 270 24
[ 17 4.0 3.0 9.0} 20 66 43 21 11 4.0 | 478 16
Y O, 12 3.5 3.5 12 18 22 8.8 | 57 4.0 | 158 13
- NP 9.8 3.5 3.0 9.0 53 =« 10 515 7.8 14 3.4 196 13
L 9.8 3.0 2.6 14 103 8.2 | 402 6.8 8.8 40| 80 11

100 ... 6. 3.0 4.0 17 173 7.5 | 130 58| 26 58| 28 9.8
) 5 FON 6.0 40| 12 14 116 6.8] 32 58| 11 3.41 28 11
120 il 5.5 6.0| 14 10 6.0 17 5.8 7.8 3.4| 38 12
| & SR 5.5 3.5 6. 9.0 22 6.0 14 6.8 20 3.4| 26 11
4. . 5.5 3.5 6.8 8.2 40 55| 12 6.8 | 166 40| 20 35
) S 5.5 3.0 0] 22 46 6.0 10 6.8 | 205 12 16 18
16, e 17 3.0 6.8 12 21 10 9.8 58| 28 58| 14 14
) i SR 85 3.0 5.0 9.0} 16 6.0 | 232 58| 13 9.8 | 17 16
18 il 14 4.0 40| 14 8.2 | 578 49| 11 17 17 20
190 il 6.8 4.0 5.0 16 116 35 196 2.8 8.8 2¢ 17 14
.............. 55 4.0 4.5 50 22 38 4.9 7.8 5 28 17
b1 O, 5.0 3.5 4.0| 46 32 18 18 49| 11 43 35 21
22 e, 4.5 3.5 18 28 24 32 13 28| 43 12 32 21
b2 S, 4.0 4.0 9.0} 28 17 12 12 2.8 26 43 22 13
24 i 4.0 50| 40 14 14 9.0 11 2.8 12 2) 14 11
25, e 4.5 4.0 40 16 12 32 11 28] 11 8.8 12 12
26, ... 4.5 50| 8 32 10 166 17 2.8 9.8 7.8 11 24
27 i 5.0 3.5 8 28 9.8 46 14 30 7.8 8.8 9.8 57
- 4.5 3.0( 9% 61 9.8{ 21 11 8.8 7.8 2! 11 110
29, ..l 4.0 3.0} &7 130 9.0! 14 9.8 4.9 6.8] 17 21 32
30 . 4.0 2.6 26 110 8.2 10 9.8 (..ea.n. 7.81 13 14 28

3 S, 4.0 2.61....... 103 |....... 9.0 9.8 |....... 6.8 ......] 26 |.......

NoTE.—Discharge determined from rating curves fairly well defined below 300 million gs,llonsz;)er day,
apﬁlicableas follows: July 1, 1915, to Jan. 18, 1916, and Jan. 19 to June 30, 1916. Discharge Sept. 27 to Oct.
2, Nov. 2-6 and 9-12, Dec. 11-18 determined by comparison with record of flow of West Wailuaiki Stream ;
Apr. 22-29, by comparison with record of East Wailuaiki Stream.

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

30, 1916.
Discharge. Total run-off.
Month. Million gallons per day.
; st | Xen | A
gallons. eot.
Maximum. | Minimum. | Mean, | (T€8D).

85 4.0 9.99 15.5 310 950
6.0 2.6 3.7 5. 80 116 357
920 2.6 18,6 28.8 559 1,710
130 8.2 30.0 46.4 931 2,850
22 82| 6.1 86.8 1,680 5,160
166 5.5 20.5 3L7 636 1,950
578 75| 8.6 | 126 2,530 7,760
30 2.8 7.66 1.9 222 682
205 6.8 27.8 43.0 862 2,640
50 3.4 12,3 19.0 379 1,130
478 9.8 96.0 149 2,970 9,130

110 9.8 27.5 42.5 826 2,
578 2.6 32,9 50.9 12,000 36, 800

EAST WAILUAIKI STREAM NEAR KEANAE, MAUL
Location.—1,000 feet above Koolau ditch crossing and trail, 34 milex east of Upper
Keanae, and about 6} miles east of Keanae post office.
RECORDS AVAILABLE.—December 21, 1913, to June 30, 1916,
Gaage.—Stevens water-stage recorder, installed April 17, 1914, to raplace original
Friez recorder.
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 800 foet below gage.
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CHANNEL AND conTROL.—Channel at gage is a large pool at foot of falls; bauks nearly
vertical walls of rock. Control composed of large boulders and rock ledge; fairly -
permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 8.35
feet at 8 a. m. January 18, 1916 (discharge, computed from extensior of rating
curve, approximately 1,900 million gallons per day, or 2,940 second-feet). Mini-
mum stage recorded, 0.60 foot March 5-8, 1914, and August 14 and 15, 1915 (dis-
charge, 2.5 million gallons per day, or 3.9 second-feet). .

Drverstons.—None above station.

Recuration.—None.

UriuizaTion.—Normal flow is diverted into Koolau ditch for irrigation of sigar cane.

Accuracy.—Determinations January 19 to June 30 fair for low and medium stages.

Discharge measurements of East Wailuaiki Séream near Keanae, Moui, during the year
ending June 30, 1916.

Divharge.
Date Mads b hatoht
ate. y— o "
(feet). | Second- ﬂggg
feet.
per day.
Jan. 31 1.08 14 8.9
Apr. 14 .89 7.4 4.8
June 17 1.30 23 15

Daily discharge, in million gallons, of East Wailuaiki Stream near Keanae, Mau, for the
year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | Ifay. | June.
20 3.9 53] 28 155 9.6 9.6 7.2| 18 6.1 €35 48
8.2 3.9 53| 28 162 11 9.6 7.2 22 5.3 | 200 40
7.2 4.5 9.6 | 30 270 11 8.2 6.1 11 5.3 | 230 95
8.2 45| 18 16 125 13 9.6 6.1 20 4,5 |35 30
11 3.3 82| 13 33 9.6 | 125 25 48 4.5 | 270 20
20 3.3 7.2 11 30 102 48 25 11 4.5 | 442 14
14 3.3 6.1 13 22 30 8.2 30 4.5 170 11
11 3.3 61| 1 62 14 442 7.2| 14 4.5 | 730 11
11 2.9 5.3 18 148 11 442 7.2 7.2 53| 74 9.6
7.2 2.9 9.6 22 250 1 170 7.2| 25 11 25 9.6
6.1 2.9| 36 14 155 9.6 | 52 6.1 9.6 53| 28 9.6
5.3 6.1 33 9.6 33 9.6 22 5.3 7.2 5.31 40 13
5.3 33| 1 8.2 28 821 16 5.3 16 5.3 22 14
5.3 2.5 9.6 7.2 T4 82| 14 5.3 | 170 4.5 16 40
5.3 2.5 9.6 28 48 82| 13 5.3 | 230 13 14 20
28 2.9 72| 1 25 18 11 4.5| 25 7.21 20 14
110 2.9 4.5 82| 20 9.6 | 155 45| 14 7.2 14 16
18 3.9 3.9 14 30 9.6 | 560 39| 11 18 14 22
9.6 4.5 4.5 16 162 40 210 3.9 8.2} 22 14 14
.. 7.2 5.3 4.5| 68 44 28 30 5.3 8.2 40 28 16
6.1 6.1 3.9 40 33 20 18 5.3 8.2 | 57 33 20
6.1 5.31 22 28 30 40 14 4,51 4 1 33 22
5.3 5.3 9.6 30 20 13 13 3.9] 28 44 22 16
5.3 8.2 48 14 14 9.6 11 3.9 13 18 14 13
5.3 8.2 68 16 14 30 11 4.5 9.6 9.6 13 13
5.3 8.2 | 68 33 13 230 16 4.5 8.2 7.2 9.6
5.3 6.1 81 28 11 125 16 25 8.2 8.2 9.6 52
4.5 6.1 74 11 11 9.6 7.2] 25 11 125
4.5 6.1 48 110 9.6 | 14 9.6 5.3 7.21 16 28 30
3.9 6.1 30 110 9.6 13 82]....... 721 11 16 28
3.9 [ 3 O, 88 |....... 11 T2 |eennnnn 6.1 j....... 2 ...

Nore.—Discharge determined from ratixff curves apgicahle as follows: July 1, 1915, to Jan. 18, 1916, weil
defined; Jan. 19, to June 30, 1916, fairly well defined. = Discharge July 1-15 and Eept. 16-24 determined by
comparison with record of flow of West Kopiliula Stream.
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Monthly discharge of East Wailuaiki Siream near Keanae, Mavi, for year ending June

30, 1916,
Discharge. Total run-off.
Month, Million gallons per day.
Sefe%%d' Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. .

110 3.9 12.0 18.6 373 1,140
8.2 2.5 4.63 7.16 144 440
95 3.9 22.6 35.0 678 2,080
110 7.2 30.5 47.2 945 2,900
270 9.6 68.0 105 2,040 6,260
230 8.2 29.1 45.0 902 ~ 2,770
560 7.2 80.8 125 2,500 7,690
25 3.9 7.67 11.9 222 683
230 6.1 21.5 42.5 850 2,620
57 4.5 13.0 20.1 390 1,200
635 9.6 102 158 3,150 9,700
125 9.6 27.1 41.9 814 2,500
635 2.5 35.6 55.1 13,000 40,000

WEST WAILUAIKI STREAM NEAR KEANAE, MAUI.

T.0cATION.—500 feet above Koolau ditch crossing and trail bridge, 3 miles east of
Upper Keanae, and 5} miles east of Keanae post office.

RECORDS AVAILABLE.—January 1, 1914, to June 30, 1916,

GAcE.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 100 feet below
gage. '

CHANNEL AND coNTrOL.—Channel at gage is a large deep pool at foot cf 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 perranent.

EXTREMES OF DISCHARGE.—Flood of January 18, 1916, carried away g=ge shelter and
must have reached a stage of about 13 feet (discharge, possibly 4,000 million
gallons per day, or 6,190 second-feet); minimum stage recorded, 0.8 foot March
7-12, 1914 (discharge, 1.6 million gallons per day, or 2.5 second-feet).

Minimum stage recorded during year, 0.9 foot August and September (dis-

charge, 2.5 million gallons per day, or 3.7 second-feet).

Diversions.—None above station.

REecuLATION.—None.

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

Accuracy.—Determinations based on well-defined rating curves end continuous
gage-height record, good for all stages.

Discharge measurements of West Wailuaiki Stream near Keanae, Mawi, during the year
ending June 30, 1916.

Discharge.
Date Made b heﬁft
. 0 Dy— 0] re
(fest). | Second- g&f{;gg
| feet. per day.
Fob. 1| RuDu EHS0. cemomeeeemeeeeneeeee e e et 1.2 1n 6.8
Apr. 14 | H. AR AUSED o onoono eI 114 7.4 4.8
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Daily chsckarge, in million gallons, of West Wailuaiki Stream near Keanae, Mawi, for the
year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | May. | June.
31 3.0 2.5 41 28
15 3.0 3.5 46 210

9.8 3.5 15 3L 368
11 4.2 16 16 151
15 3.0 6.5 14 34
29 3.0 4.2 12 27
23 2.5 5.0 14 23
14 2.5 3.5 11 68
14 2.5 3.0 25 143

8.5 2.5 5.8 36 268

7.5 3.0 25 25 167

6.5 7.5 23 12 34

5.8 5.8 8.5 11 29

5.8 4.2 1 9.8 65

5.8 3.0 7.5 44 68
18 2.5 16 15 25

167 2.5 9.8 11 18
29 4,2 6.5 21 36
12 5.0 8.5 25 192

9.8 5.0 7.5 84 58

7.5 3.5 5.8 80 46

6.5 3.5 23 41 36

5.8 3.5 11 41 20

5.0 5.8 58 20 15

5.8 5.8 58 20 12

5.0 5.8 97 44 11

5.8 4.2 112 34 9.8

5.0 3.5] 123 102 8.5

3.5 3.0 80 159 7.5

3.5 3.0 38 143 6.5

3.0 3.0 [..c..... 17 ...

Note.—Discharge determined as follows: Jul
defined rai curves; Sept. 22-25, by com
record Deec. 22, 1915, to May 18, 1916

1 to Dec. 21, 1915, and May 19 to June 30, 1916, from well-
n with record of flood of West Kopiliula Stram. No

Monthly discharge of West Wailuaikt Stream near Keanae, Maui, for year ending June 30,

.~ 1916.
Discharge. Total rum-off.
Month. Million gallons per day.
ot | Miten | A
ons. eat.
Maximum. | Minimum. | Mean, | (meD).

167 3.0 15.9 24.6 494 1,510
7.5 2.5 3.77 5.83 117 359
123 2.5 26.5 41.0 794 2,440
159 9.8 42.1 65.1 1,300 4,010
368 6.5 79.8 123 2,390 7,350
117 5.8 19.1 29.6 400 1,230
46 11 24.8 38.7 322 983
143 1 35.5 54.9 1,070 3,270

EAST WAILUANUI STREAM NEAR EEANAE, 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, 1916.

Gage.—Stevens water-stage recorder.

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

CHANNEL AND coNTROL.—Channel at gage a small deep pool at foot of rapids; right
bank vertical wall of rock; left bank steep and high. Control at outlet of pool is
ledge of rock; probably permanent.

81605°—17—wsp 445——12

)
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EXTREMES OF DISCHARGE.—Maximum stage recorded, 5.05 feet at 7 p. m. May 1, 1916
(discharge computed from extension of rating curve, approxim~fely 420 million
gallons per day, or 650 second-feet); minimum stage recorded, 0.75 foot April 7,
1915 (discharge, 0.25 million gallons per day, or 0.4 second-foot).

Minimum stage recorded during year, 0.95 foot August, September, and April
(discharge 1.1 million gallons per day, or 1.7 second-feet).

Diversions.—None above station.

RecuraTiON.—None.

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

Accuracy.—Determinations based on a well-defined rating curve and a continuous
record of gage height; good for all stages except possibly those cccurring Novem-
ber 1-29 and January 30 to March 9, for which the discharge vas estimated by
comparison with West Wailuanui.

Discharge measurements of East Wailuanui Stream near Keanae, Mavi, during the year
. ending June 30, 1916.

Discharge.
Date Made b, h(:i?:t
. e by— .
({ect). | Socond- | Mo
feet. per day.
1.03 2.2 1.4
1.03 3.4 2.2
1.14 3.7 2.4
1,38 8.5 5.5

Daily discharge, in million gallons, of East Wailuanui Stream near Feanae, Maui, for
the year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
9.0 2.0 1.1 10 47 2.5 3.0 3.5 10 2.0 | 168 11
4.1 2.0 1.5( 10 10 3.5 3.0 3.5 8.0 2.0 | 47 9.0
3.5 2.0 4.71 11 84 3.0 2.5 3.0 4.7 2.0 38 17
3.5 2.0 5.4 5.4 | 41 4.7 2.5 3.0f 14 1.51 50 9.0
3.5 1.5 2.5 411 11 3.0] 19 11 14 1.5 27 8.0
8.0 1.5 2.0 3.5 8.0 23 8.0 8.0 4.7 1.1] 64 5.4
6.1 1.5 2.5 4.1 6.1 7.0 6.1 4.7 10 .51 25 4.7
4.1 4.7 2.0 35| 21 4.1| 68 3.5 6.1 L1 41 4.7
5.4 1.5 2.0 6.1] 36 3.5 44 3.5 3.0 2.0 21 4.1
3.5 1.1 2.5 6.1] 53 3.01 17 3.5 8.0 3.0 7.0 3.5
3.0 1.5 5.4 3.5 47 2.5 10 3.5 2.5 1.5 9.0 4.7
2.5 2.5 5.4 3.0( 11 2.5 4.7 3.5 2.5 L1 10 6.1
2.5 1.5 3.5 3.0 8.0 2.5 3.5 3.5 9.0 1.1 6.1 5.4
2.0 1.1 4.7 2.5| 10 2.0 3.5 3.5 34 2.0 4.7 15
2.0 1.5 3.5 7.0 11 2.5 3.0 3.5| 27 4.7 4.1 n
9.0 1.1 4.7 3.5 7.0 5.4 2.5 3.5 5.4 2.0 3.0 6.1

36 1.5 3.0 3.0 6.1 2.5 6.1 3.0 4.1 3.5 4.1 6.1
8.0 2.0 2.5 6.1 8.0 3.01 38 3.0 4.1 6.1 4.1 8.0
3.5 1.5 4.1 6.1} 36 10 19 3.0 3.0 9.0 4.1 6.1
3.5 2.0 3.0| 17 15 8.0 5.4 3.5 2.5 4 n 7.0
3.0 2.0 2.5 14 11 8.0 4.1 3.0 4.1} 12 . 9.0 10
1.5 1.5 8.0 6.1| 11 12 3.5 3.0 9.0 4.7{1 14 10
1.5 1.5 3.5 10 7.0 4.1 3.0 3.0 9.0 14 9.0 6.1
2.0 3.5 9.0 4.1 4.7 3.5 3.0 3.0 4.1] 10 5.4 4.7
2.0 3.5 8.0 4.1 4.7 8.0 2.5 3.0 3.5 4.7 4.7 4.7
2.0 3.0 12 10 4.7} 17 2.5 3.0 3.5 3.5 4.1 12
1.5 251 11 5.4 3.5 11 2.5 8.0 3.0 3.5 3.5 19
1.5 2.0 17 19 3.5 4.7 2.0 3.5 3.0 7.0 4.7 34
2.0 1.5 10 12 3.5 3.5 2.0 3.0 2.5 41| 11 1n
2.0 1.5 9.0) 10 2.0 3.5 8.5 ].ec-s 2.5 6.1 5.4 8.0
2.0 ) 3% 7 PO 9.0 [....... 3.0 3% PO 2.0 ..., 8.0 }......

Nore.—Discharge determined from well-defined rating curve. Discharge Nov. 1-29, Jan. 30 to Mar. 9
estimated by comparison with record of flow of West Wailuanui Stream.
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Monthly discharge of East Wailuanui Stream near Keanae, Maui, for year ending June

30, 1916.
Distharge. Total run-off.
Month. MiHion gallons per day., ' :
et | M | 4o
ons. oot.
Maximum. | Minimum. | Mean. | (mean).
36 L5 4,64 7.18 144 441
4,7 L1 1.94 3.00 60 185
17 L1 5,20 8.05 156 479
19 5| 7| i 22 682
84 2.0 17.7 27.4 532 1,630
23 2.0 5.69 8.80 176 541
68 2.0 9.71 15,0 301 924
11 3.0 3.90 6.03 113 347
34 2.0 7.19 1.1 222
14 L1 4.41 6.82 132 N
168 3.0 20.2 31.3 627 1,920
34 3.5 9.05 14.0 217
168 1.1 8.08 - 12,5 2,960 9,070

WEST WAILUANUI STREAM NEAR KEANAE, MAUI.

Locarron.—50 feet above Koolau ditch crossing and intake, 2 miles east of Upper
Keanae, and 4% miles east of Keanae post office.

RECORDS AVATLABLE.—December 19, 1913, to June 30, 1916.

GacE.—Stevens water-stage recorder.

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

CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet akove gage;
waterfall 50 feet below gage; bank steep and high. Control low concre‘e dam 30
feet long.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 7.03
feet at 6.30 a. m. January 18, 1916 (discharge computed from extensior of rating
curve, approximately 760 million gallons per day, or 1,180 second-feet); minimum
stage recorded, 0.95 foot February 11 to 28, 1914, and July and August, 1915 (dis-

' charge, 0.7 million gallons per day, or 1.1 second-feet).

Diversions.—None above station.

Rrevrarion.—None.

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

Accuracy.—Determinations 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, Maus, during the year
. ending June 30, 1916.

Disharge.
Date. Made by— height
e (teet). | Second- aon
e6l. | per day.
Jan, 30 ] R. D, KIS0, o enni i i 107 4.8 3.1
June 16 | HL A R. Austin. .. eeoiin it et ieciieeeeeneas 1.20 12 7.5




180 SURFACE WATER SUPPLY OF HAWATI, 1915-1¢€,

Daily discharge, in million gallons, of West Weiluanut Stream near Keanae, M‘mi, Jor
the year ending June 30, 1916.

Date, July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June.
15 1.8 1.8| 15 101 3.2 4.8 4.8] 18 3.2 342 18-
7.0 1.8 L8[ 15 134 4.8 4.8 4.8] 15 3.21 186 15
4.8 1.8 7.0 15 153 4.8 4.8 3.2 7.0 3.2 134 39
4.8 1.8 7.0 7.0| 82 4.8 4.8 3.2} 2 3.2 218 15
4.8 W7 3.2 48] 21 4.8 | 57 21 25 3.2 192 9.3
12 7 1.8 48| 15 57 21 15 7.0 4.8 1283 7.0
9.3 W7 L8 4.8 9.3 21 15 7.0} 18 3.2 108 4.8
4.8 7.0 18 4,81 39 7.0 ] 322 4.8 9.3 4,8 1120 4,8
7.0 7 1.8 7.0 75 7.0 322 4.8 3.2 4.8 1 57 4.8
4.8 W7 L8 9.3 | 108 4.8 | 140 481 21 7.0 15 3.2
3.2 .7 7.0 7.0 | 101 4.8 39 4.8 7.0 3.2 18 3.2
1.8 1.8 7.0 3.2 2 4.8] 15 4.8 4.8 3.2 21 4.8
18 W7 3.2 3.2 15 4.8 9.3 4.8 12 3.2| 12 4.8
1.8 .7 4.8 1.8 | 18 4.8 7.0 4.8 127 3.2 9.3 18
1.8 7 3.2| 15 21 4.8 4.8 4,8 | 160 4.8 7.0 12
9.3 W7 7.0 481 12 9.3 4.8 4.8 21 3.2 4.8 7.0
57 W7 4.8 3.2 9.3 4.8 1192 3.2 12 1.8 4.8 7.0
9.3 18 3.2 7.0{ 15 4,8 | 322 3.2 7.0 7.0 4.8 9.3
4.8 18 4.8 .0} 75 25 140 3.2 7.0 9.3 4.8 7.0
4.8 18 3.2| 29 29 15 21 4.8 4.81 18 12 7.0
3.2 L8 L8| 20 21 12 12 3.2 4.8 25 12 9.3
7 181 15 15 21 21 7.0 3.2) 15 9.31 15 12
T 3.2 4.8} 21 12 9.3 4.8 3.2 15 25 9.3 7.0
1.8 3.2 9.3 1 12 7.0 7.0 4.8 3.2 7.0] 15 4.8 4.8
1.8 481 15 9.3 7.0] 45 4.8 3.2 7.0 7.0 3.2 4.8
1.8 3.2 51 18 7.0 | 114 9.3 3.2 4.8 4.8 3.2 15
N 3.2| 39 15 4.8| 88 7.0 15 4.8 4.8 3.2 25
N L8| 51 45 4.8 18 4.8 4.8 4.8]1 18 1.8 69
L8 1.8} 29 75 4.8 9.3 3.2 3.2 4.8 9.3 | 12 18
1.8 18] 18 82 3.2 7.0 4.81].......] 4.8 9.3 4.8 12
L8 L8 |cacnae. 57 |ee..... 7.0 4.8 |. 4 4A8lee.... 7.0].......

Note.—Discharge determined from well-defined rating curve. Discharge July 19 to Aug. 18 determined
by comparison with record of flow of East 'Wailuanui Stream.

Monthly discharge of West Wailuanui Stream near Keanae, Mau, for year ending June

30, 1916.
Discharge. Total rum-off.
Month, Million gallons per day.
oo | anien | g
ons. 00
Maximum, | Minimum. | Mean, | (me30).
57 0.7 6.02 9.31 187 573
7.0 .7 1.85 2.86 58 176
51 1.8 10.4 16.1 312
82 1.8 17.6 27.2 547 1,670
153 3.2 38.2 59.1 1,150 3,520
114 3.2 17. 4 26.9 540 1,
322 3.2 55.4 85.7 ,720 5,270
21 3.2 5.48 8.48 159 4
160 3.2 19.0 29.4 589 1,810
25 1.8 7.50 1.6 225 6
342 1.8 59.0 91.3 1,830 5,610
69 3.2 12.6 19.5 378 1,160
342 .7 21.0 32.5 7,700 23,600

HONOMANU STREAM NEAR KEANAE, MAUIL

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

REecorDs AvaiLaBLE.—November 15, 1913, to June 30, 1916.

Gagr.—Stevens water-stage recorder.

DiscEARGE MEASUREMENTs.—Made by wading or from footbridge at gage.
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CHANNEL AND CONTROL.—One channel at all stages; straight for 200 feet above and
below gage; stream bed filled with large boulders and very rough; right bank
vertical wall of rock; left bank steep and high. -Control composed of large boul-
ders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of reccrd, 9.9 feet
at 9 p. m. May 1, 1916 (discharge, computed from extension of rating curve,
approximately 1,200 million gallons per day, or 1,860 second-feet), minimum
stage recorded, 2.20 feet April 7 and 8, 1915 (discharge, 0.25 million gallons per
day, or 0.4 second-foot).

Minimum stage recorded during year, 2.15 feet April 6-8 (discharge, 1.3 million
gallons per day, or 2 second-feet). ’

Diversions.—None above station.

REeguLaTION.—NoODe.

Urmizarion.—Normal flow is diverted by Spreckels ditch for irrigation of sugar cane.

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

Discharge measurements of Honomanu Stream near Keanae, Maui, during the year ending
June 30, 1916.

Diwharge.
Date, Made b; ’ hG?é?t Milli
ate. e by— 3 on
Y (foet). | 89004 | galigns
~ | perday.
Feb. 2 2.37 2.8 1.8
Apr. 13 2.28 2.3 L5
June 15 4.21 ). 105 68

Daily discharge, in million gallons, of Honomanu Stream near Keanae, Moui, for the
year ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June,
18 1.8 171 28 144 2.4 2.9 29| 10 1.6 | 690 37
6.7 L7 17| 21 159 3.6 2.6 2,21 27 1.5 354 33
4.0 1.8 12 27 216 3.2 2.6 2.2 8.5 1.5 | 260 91
4.6 2.91 23 85} 97 5.2 3.2 2.0 8.5 1.4 | 404 27
13 2.2} 10 6.0 23 3.2 110 7.6 12 1.4} 33 19
27 2.9 3.2 4.6)] 16 74 27 14 3.6 1.3 | 458 9.5
16 2.0 2.6 461 12 18 10 3.6 7.6 1.3]2% 6.7
5.2 18 2.6 461 41 4.0 | 404 2.9 6.0 1.3 [ 260 6.7
7.6 1.8 2.4 12 63 2.9 | 458 -2.6 2.6 1.5 130 6.0
5.2 17 2.6] 21 68 2.9118 2.6} 13 6.7 27 4.6
3.2 L8| 14 18 54 2.9 b4 2.4 4.6 L8} 27 6.0
2.6 6.7 30 6.0 14 2.6 14 2.4 2.6 L5} 33. 8.5
2.6 4.6 7.6 40} 16 2.41 10 2.4 19 L4 19 8.5
2.2 6.7 8.5 3.6 27 2.4 8.5 2.4 167 L8 9.5 45 -
2.2 4.0 9.5 19 33 2.2 6.7 2.4 1218 10 6.7 16
13 2.4 7.6 12 2.6 6.0 2.2 18 4.0 4.6 4.6
144 2.2 4,0 8.5 221 25 2.2 6.0 2.9 8.5 6.7
18 3.2 16 19 2.6 |278 2.2 3.6 13 7.6 8.5
5.2 4.6 18 130 27 144 2.0 2.9 18 7.6 4.0
3.6 3.6 . 58 37 14 25 2.2 2.41 33 19 4.6
2.9 2.9.c.u... 68 41 9.5| 12 2.6 4.0 49 18 9.5
2.6 24)....... 23 23 33 9.5 2.41 25 6.0| 19 12
2.6 2.2 |....... 19 10 5.2 6.7 2.2 8.5 33 12 T 46
2.4 4.6 ....... 8.5 6.7 3.6 6.0 2.0 3.2 19 6.7 3.6
2.6 6.7 |eeoun.. 10 52| 10 4.6 1.8 3.2 8.5 4.6 3.2
2.6 3.2 1 103- 21 4.6 63 4.0 L8 2.4 3.6 4.0 19
2.6 2.6} 8 18 4.0 54 40 41 2.2 4.6 3.6 45
2.6 2.21103 103 3.6 9.5 3.2 7.6 2.0} 30 -3.6 97
2.0 20 49 116 2.6 4.6 2.9 3.2 1.7 6.7 19 14
2.0 1,8} 30 110 2.6 3.6 2.6 |... 171 18 8.5 12
1.8 L8f....... 79 foeeee.. 2.9 3.6 1.6 foeunen. 21 |eeeeana

No'l"n‘-Dmcharge determined from well-definad raiing curve. No record Sept. 16-25.
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Monthly discharge of Honomanu Stream near Keanae, Maui, for year ending June 80,
1916.

Discharge. Total run-off.

Month. Million gallons per day. Second- |y N
on cre-

feet
gellons. feet.
Maximum, | Minimum, | Mean, | (mean).

144 1.8 10.7 16.6 331 1,020
6.7 1.7 2.9 4.63 93 284
116 3.6 27.8 43.0 862 2,640
216 2.6 43.1 66.7 1,290 3,970
74 2.2 12.2 18.9 379 1,160
458 2.6 5.1 91.4 1,830 5,620
41 1.8 4.48 6.93 130 399
216 1.6 19.2 29.7 596 1,830
49 1.3 9.51 14.7 285 876
690 3.6 110 170 3,400 10, 500
o7 32| 191 29.6 573 1,760

HAIPUAENA STREAM NEAR HUELO, MATUI.

LocaTioN.—200 feet above inflow of Spreckels ditch, about 7 miles by trail east of
Huelo.

REecorps AvartaBre.—October 19, 1913, to June 30, 1916; also records of combined
flow of stream and Spreckles ditch at staff gage station 600 feet below present
site December 18, 1910, to September 30, 1913.

GAGE.—Stevens water-stage recorder installed June 16, 1914, to roplace original
Friez recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.1
feet at 4.30 a. m. March 1, 1916 (discharge, computed irom extension of rating
curve, 350 million gallons per day, or 542 second-feet); minimum stage recorded,
0.2 foot March 8, 1914 (discharge, 1.0 million gallons per day, or 1.5 second-feet).

Minimum stage recorded during year, 0.35 foot February 2t (discharge 1.6
million gallons per day, or 2.5 second-feet).

Diversioys.—None above station.

REeguraTION.—None.

UmtLizatioN.—Normal flow diverted by ditches of East Maui Irrigation Co. for irri-
gation of sugar cane.

Accuracy.—Determinations based on a well-defined rating curve; good for all stages.

Discharge measurements of Hatpuaena Stream near Huelo, Mawt, during the year ending
June 80, 1916.

Discharge.
Gage
Date. Made by— height s
v (fe%. Second- | Million
foet. | 831ions
per day.
Feb. 2| B.D. RHSC..oemeetisememneieeeneeee e eeeaeeee e 0.45 3.4 2.2
June 15 | H. A. R. AUStiN . oot e 1.15 20 13
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PUOHAKAMOA STREAM NEAR HUELO, MAUL

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

RECORDS AVAILABLE.—June 13, 1913, to June 30, 1916 (new statior); December 18,
1910, to June 18, 1913 (old station).

Gage.—Barrett & Lawrence water-stage recorder installed June 13, 1913. Old staff
gage station was 150 feet downstream at trail bridge below inflo~ from Spreckels
ditch.

DISCHARGE MEASUREMENTS.—Made by wading or from footbridge 200 feet below gage.
Inflow of Spreckels ditch has to be deducted from measuremerts made at foot-
bridge.

CHANNEL AND cONTROL.—One channel at all stages; curves 100 feet above and below
gage; banks steep and high; stream bed very rough and steep. Control composed
of large boulders: shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded during periol of record, 7.55
feet at 10 a. m. May 1, 1916 (discharge, computed from extension of rating curve,
approximately 800 million gallons per day, or 1,240 second-feet). minimum stage
recorded, 0.21 foot (old station) February 7, 1912 (discharge, 2.1 million gallons
per day, or 3.2 second-feet).

Minimum stage recorded during year 1.0 foot August 30, 1915 (discharge, 4.4
million gallons per day, or 6.8 second-feet).

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

RecuraTion.—None.

Utruization.—Normal flow of stream is diverted by East Maui Irngs tion Co’s ditches
for irrigation of sugar cane.

Accuracy.—Determinations based on a fairly well defined rating curve and continu-
ous gage-height record; fair for all stages.

Discharge measurements of Puohakamoa Stream near Huelo, Maui, during the year ending

June 30, 1916.
Discharge.
Date Made b; hGggt -
. e e 6] :
v (feet). | Second- | Million
feet. ganons
per day.
July 15 | HLA R, Austin. .. ... .o i 1.43 12 7.8
Fob. 2| RoD.KHS@. .o emnenenineeieoas e e eeee e ieanan 1.39 10 6.5
June 15 | H, A, R. Austin. -1 10011 IIIIIIIIIIII Il 2.48 39 25
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Daily discharge, m million gallons, of Puohakamoa Stream near Huelo, Maui, for the
year ending June 30, 1916.

Date July. | Aug. | Bept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June.
5.4 46) 38 141 86| 86| 6.6 11 6.0 468 72
5.4 5.41 46 157 12 8.1 6.3 22 6.0} 262 62
6.6 | 26 38 254 10 | 77| 63| 11 5.4 229 17
9.0 19 17 133 18 8.1 6.0 10 5.4 245 67
6.3} 86} 12 38 10 96 10 12 5.4 189 46
6.6| 6.3| 10 28 72 38 38 7.3 5.2{ 181 28
5.7 7.7 9.5 20 31 22 10 12 5.2 189 19
52| 6.0, 95| 56 15 | 313 8.6{ 10 4.9 262 22
49| 5.4 18 78 11 296 7.3 6.3 5.2 117 17
4.9 811 22 8 | 9.5|133 7.0 14 17 46 15
6.0 31 17 56 9.0} 62 6.6{ 9.0]| 6.3 56 17
15 19 10 26 8.1} 22 6.3 7.0 5.2 31 22
8.1 9.0 8.6 26 7.71 18 6.0 26 4.9 22 22
7.0 9.0 7.71 38 7.3] 15 6.0 | 181 7.0 19 72
6.6 8.1} 22 67 7.3 12 5.7 | 165 20 19 42
5.4 7.3 11 24 9.0 11 57| 26 1 18 26
6.0 6.6 8.6 17 7.0 10 5.4] 15 9.0 18 28
7.7 6.0 20 31 9.0 72 5.21 11 24 22 31
7.0 7.0 22 141 46 20 5.2 10 46 24
7.3 6.6 | 103 67 26 22 6.0| 8.6| 56 56 24
9.0 7.7 5.4] 78 38 24 14 6.0 11 84 51 42
8.1 781 17 28 56 67 11 52| 38 16 51 51
7.31 10 10 42 19 15 9.5 4.9 22 56 38
7.0} 10 28 18 16 10 9.0| 4.6 12 46 24 16
8.6 7.7 81 19 14 12 86| 46| 1 24 18 16
P SR 7.3 73] 78 31 12 51 8.1 52| 90| 13 16 67
b1 8.6 63| 72 26 10 8.1| 19 8.1 13 14 103
P TN 7.0 5.7 | 103 141 10 18 7.7 8.6 7.3 26 15 157
29 ..ill 6.0 4.9 56 72 9.0 11 7.0 5.7 6.6 13 46 46
30, il 6.0 4.4 42 78 9.0} 10 7.0 |.oo..n 6.6 26 24 38
[ R 5.7 4.6 |....... 84 f..o..... 9.0 7.0)....... 6.01.._... 38|.......

Nore.—Discharge determined from fairly well defined rating curve.
Monthly discharge of Puohakamoa Stream near Huelo, Maug, for year ending June 30, 1916.

Discharge. Run-off.
Month. Million gallons per day.
oy | | A
ons oet.
Maximum. | Minimum.| Mean. ¢ )-
165 5.7 19.3 29.9 578 1,840
15 4.4 6.84 10.6 2'2 651
103 4.6 21.6 33.4 6' 1,990
141 7.7 34.4 . 583.2 1,07 3,270
254 9.0| 5.8 86.3 1,6 5,140
72 7.0 19.6 30.3 616 1,860
313 7.0 43.9 67.9 | 1,330 4,180
38 4.6 7.86 12.2 228 700
181 6.0 23.0 35.6 712 2,190
84 4.9 19.1 29.6 572 1,760
468 14 9.6 140 2,89 8,620
157 15 4.2 63.4 1,330 4,070
468 4.4 32.3 50.0| 11,80 36,300
r

ALO STREAM NEAR HUELO, MAUIL

LOCATION —300 feet above Spreckels ditch inflow and trail crossing, about 5 miles
east of Huelo.
REcCORDS AVAILABLE.—December 18, 1910, to June 80, 1915.
Gage.—Friez water-stage recorder installed June 18, 1914. Prior to Jun~ 18, 1914,
vertical staff at trail bridge 300 feet downstream from present location.
DiscHARGE MEASUREMENTS,—Made by wading or from footbridge at gage.
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CHANNEL AND coNTROL.—Channel at gage is a fairly large pool at foot of rapids;
banks steep and high. Control at outlet of pool composed of rock ledge and large
boulders, probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
4.12 feet at 3.30 p. m. January 8, 1916 (discharge, computed from extension of
rating curve, approximately 500 million gallons per day, or 774 second-feet);
minimum stage recorded, 1.34 feet (old datum), November 4, 1011 (discharge,
0.06 million gallons per day, or 0.1 second-foot).

, Minimum stage recorded during year, 0.45 foot February and fsptember (dis-
charge, 0.8 million gallons per day, or 1.2 second-feet).

DiversioNs.—None above station.

REeguraTiON.—None.

UtnazarioN.—Normal flow of stream diverted by ditches of East Maui Irrigation Co.
for irrigation of sugar cane.

Accuracy.—Determinations based on well-defined rating curve and continuous
gage-height record; good for all stages, except extreme floods.

Discharge measurements of Alo Stream near Huelo, Maus, during the year ending June 30,

1916.
Discharge.
Gage
Date. Made by— nelght o | Million
(feet). | Becond- | Lap Of
foet. | &

per day.
Jan, 20| R. D, K80, . .uiciiiiii i ieeaiccaceneamraaannannnn 0.53 L5 L0
June 15 | HL. AR, Austin. . . cooooiai i .93 8.5 5.5

Daily discharge, in million gallons, of Alo Stream near Huelo, Maui, for the year ending
June 80. 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan,. | Feb. | Mar. | Apr. | May. | June.
13 1.3 0.8 13 34 13 2.1 1.3 4.0 1,3 | 158 7.7
4.8 1.0 Lo 27 27 2.6 2.1 1.0 3.3 1.3 38 6.7
3.3 2.1 7.7 10 74 3.3 1.6 1.0 1.6 13| 30 13
3.3 2.1{ 10 4.8 24 5.7 2.1 1.0 1.6 L0 & 6.7
4.8 1.3 1.6 3.3 8.8 3.3| 14 7.7 1.6 Lo} 16 6.7
13 1.3 1.3 2.6 7.7] 16 7.7 8.7 L3 1L.0| 42 4.8
7.7 1.3 3.3 2.1 4.8 4.8 12 2.1 2.1 LO| 16 4.0
6.7 10 1.3 L6} 18 2.6 62 1.6 1.6 L0 38 5.7
7.7 L0 1.3 6.7| 27 2.1 47 1.6 1.3 1.3] 18 4.0
4.0 1.0 1.6 4.8 16 2.1 16 1.3 4.8 2.6 7.7 3.3
3.3 16 881 2461 10 L6 10 1.3 2.1 1.3 10 7.7
2.6 5.7 4.8 2.1 5.7 1.3 5.7 1.0 1.6 1.0} 10 7.7
2.1 2.1 2.6 2.1 5.7 1.3 4.0 1.0 10 1.0 5.7 5.7
2.1 1.6 2.6 1.6 7.7 L3 3.3 LOo| 42 2.1 4.8 14
1.8 1.6 2.1 7.7 7.7 1.3 2.6 L0| 21 4.0 3.3 8.8
12 13 2.1 2.6 48| 3.3 2.6 - L0 5.7 1.3] 26 6.7
24 1.6 1.6 2.1 3.3 1.6 2.1 Lo 3.3 3.8 3.3 6.7
7.7 2.1 1.3 4.8 12 4.0 7.7 1.0 2.6 4.8 4.0 7.7
4.0 1.6 1.6 4,81 21 10 10 .8 2.1 8.8 4,0 5.7
3.3 1.3 1.3] 38 7.7 4.8 4.0 10 2.1 88| 13 .7
.6 1.6 13| 14 7.7 8.8 2.6 1.0 2.6 12 7.7 12
2.1 1.3 6.7 .7 571 12 2.1 .81 6.7 4.0} 12 13
16 1.3 2.6| 13 4.0 40| 21 .81 88| 10 8.8 6.7
1.6 L6| 13, 5.7 3.3 2.6 1.6 .8 33| 14 5.9 4.8
4.0 2.1 6.7 6.7 2.8 4.8 16 .8 3.3 6.7 4.8 4.0
2.1 1.6 8.8 10 21| 10 L6t - .8 2.1 4.0 3.3 16
2.6 13 8.8 7.7 2.1 8.8 1.6 L6 2.1 4.0 2.6 18
2.1 .31 14 24 2.1 4.0 1.3 .8 2.1 5.7 3.3 52
1.6 1.0| 24 13 16 3.3 1.3 .81 21 40| 10 12
1.6 1.0] 14 7.7 1.3 3.3 L3 |....... 1.1 14 4.0 8.8
L3} -1L0}...... 2 ... 3.3 L3 ...l L6 |...... S % N PO

Norte.—Discharge determined from rating curve well defined below 50 million gallowé per (iay. '
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Monthly discharge of Alo Stream near Huelo, Maui, for year ending June 37. 1916.

v

Discharge. Run-off.
Month. Million gallons per day.
et | Mon | e
ons, ee
Maximum. | Minimum. | Mean, | (f€80).

24 1.3 4,97 7.69 154 473
5.7 L0 1.58 2. 44 49 150
24 .8 5.37 8.31 161 494
38 1.6 8.57 13.3 266 815
74 1.3 12.0 18.8 359 1,100

18 1.3 4.49 6.95 139 4
62 1.3 7.65 11.8 237 728
7.7 \ .8 1.50 2.32 44 133
42 1.3 4.90 7.58 152 466
14 1.0 4,25 6. 58 128 391
158 2.6 17.5 27.1 543 1,660
52 3.3 9.61 14.9 288 885
158 .8 6.89 10.7 2, 520 7,720

WAIKAMOI STREAM NEAR HUELO, MAUL

Location.—500 feet above Spreckels ditch intake, and 5 miles by trail east of Huelo
post office. '

RECORDS AVAILABLE.—December 18, 1910, to June 30, 1916.

GacE.— Friez water-stage recorder installed October 14, 1913, at new datum to replace
original staff.

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

CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet above and
below gage; banks high and covered with vegetation. Water drops over 4 fall at
control, which is a rock ledge and probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 7.57
feet at 5 a. m. January 18, 1916 (discharge, computed from extension of rating
curve, approximately 1,800 million gallons per day, or 2,780 second-feet); mini-
mum stage recorded during period of record, 1.08 feet September 28, 1912 (dis-
charge, 0.3 million gallons per day, or 0.5 second-foot).

Minimum stage recorded during year, 0.25 foot February 17 and 18, 24 and 25
(discharge, 0.8 million gallons per day, or 1.2 second-feet.)

Diversions.—A small amount of water is diverted by Kula pipe line above station at
elevation 4,300 feet.

RecuraTioN.—None.

UrtuizatioN.—Low-water flow is all diverted by ditches of East Maui Irrigation Co.
for irrigation of sugar cane.

Accuracy.—Determinations based on well-deﬁned rating curve and continrous gage-
height record good below 300 million gallons per day.

\

Dv.scharge measurements of Waikamot Stream near Huelo, Maus, during the year ending

June 30, 1916.
. Dissharge.
: : G
Date. ' Made by— h&ﬁt
i (fest). | Second- é‘fu“g;‘;
feet. da
per day.
Jan, 20| RoD. KHSe. . oenimieiinieeeiiieianeneneaeaacneensnsasnnsns 0.45 5.6 3.6
Apr. 13 | HL AR, Austin. .. ............. LolllllllTT s .44 2.6 L7
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Daily discharge, in million gallons, of Waiakamoi Stream near Huelo, Mauz, for the year
ending June 30, 1916.

Date July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1. 31 2.0 2.0 39 160 3.2 6.0 2.3 7.1 2.3 | 639 58
2 14 1.6 2.3 | 39 190 4.8 4.8 16| 20 2.8 | 315
3 7.1 2.8] 35 292 6.0 4.0 L6 6.0 2.3 1223 107
4.. 9.6 12 20 17 141 14 4.0 1.6 7.1 2.0 | 353 48
5 23 2.3 71| 12 48 6.0| 74 9.6 | 17 2.0 234 31
B 2.8 3.2 9.6 27 74 35 39 6.0 1.6 | 353 17
| 31 2.0 6.0 9.6 14 27 23 9.6 14 1.6 | 170 9.6
- S 14 1.6 3.2 6.0 53 9.6 | 535 40| 12 1.6 | 190 12
| 20 1.3 2.8 17 80 6.0 | 470 3.2 4.0 2.0 | 100 6.0
1000, 12 1.0 6.0} 23 86 4.8 | 160 2.81 20 9.6 39 4.0
1.3 39 23 53 40| 48 2.3 7.1 2.81 31 6.0
9.6 | 27 100 17 40| 14 1.6 4.0 2.0 39 | 12
4.8 9.6 8 17 3.2 9.6 1.3 23 2.0 20 12
3.2 9.6 80 27 2.8 6.0 1.3 | 160 2.8 9.6 58
3.2 7.1} 31 39 2.8 3.2 1.3 | 150 14 4.8 23
2.8 6.0 14 12 6.0 2.8 1.0 35 7.1 3.2 14
2.8 4.8 7.1 9.6 4.0 31 .81 14 4.8 6.0 20
4.0 4.0} 23 27 6.0} 234 .8 6.0} 27 9.6 23
6.0 4.0 31 93 48 123 1.0 4.0 35 12 14
7.1 4.0 | 100 4 20 27 1.6 3.2 &R 31 17
4.8 3.2 74 44 17 12 2.0 4.8 6 39 35
3.2 23 39 31 53 6.0 1.3| 35 9.6 3% 44
2.8 9.6 | 4 14 12 4.8 1.0 27 52 35 17
. 4.8 48 23 9.6 7.1 4.0 .8 6.0 35 17 7.1
.............. 4.0 14 44 27 7.1 17 3.2 .8 6.0 17 7.1 6.0
26, ..o oiiianns 4.0 6.0 | 100 44 6.0| 68 3.2 1.3 4.8 7.1 4.8 53
27 i 4.8 4.0| 86 48 6.0 68 3.2 23 4.0 12 3.2 80
. 4.0 2.8 | 115 107 6.0 17 2.8 4.8 3.2 44 4.0 141
29 ... 2.8 2.3 58 123 4.8 12 2.0 2.8 2.8 12 39 39
30, 2.3 2.3 48 86 3.2 9.6 2.0....... 2.8( 39 14 35
-2 2.0 2.0 .. .... 80 |....... 6.0 2.8 |eeenitn 2.8 en...s 27 ..

NotE.—Discharge determined from rating curve well defined below 300 million gallons per day.
Monihly discharge of Waikamot Stream near Huelo, Maus, for year erding June 30,

1916.
Discharge. Total run-off.
Month, i1l . . .

ont] Million gallons per day. setc:;d Villion Acte-

Maximum. | Minimum. | Mean. | (mean) grilons. feet.
123 2.0 15.2 23.5 470 1,450
14 1.0 3.97 6. 14 123 378
115 2.0 24.6 38.1 738 2,260
123 6.0 45,4 70.2 1,410 4,320
292 3.2 52,0 80.5 1, 4,790

74 2.8 17.5 27.1 1,
535 2.0 60.0 92.8 1,860 5,710
39 .8 4.35 6.73 126 7
160 - 2.8 20.0 30.9 619 1,900
63 1.6 15.7 24.3 470 1,450
639 3.2 97.1 150 3,010 9,210
141 4.0 33.1 51.2 993 3,050
639 .8 32.6 50.4 11,900 36, 600

NAILILIHAELE STREAM NEAR HUELO, MAUL
LocaTioN.—300 feet above New Hamakua ditch, about 3 miles south of Huelo.
REcorDs AvAILABLE.—Qctober 8, 1913, to June 30, 1916. Also at old staff-gage
station below New Hamakua ditch from December 9, 1910, to December 31, 1912.
Gace.— Barrett & Lawrence water-stage recorder installed October 8 1913.
DiscaARGE MEASUREMENTS.—Made by wading or from footbridge 150 feet below gage.
CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet above and
below gage; stream bed very rough and steep; banks steep and high‘and cov-
ered with dense vegetation. Control composed of large boulders; fairly per-
manent.
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EXTREMES OF DISOHARGE.—Maximum stage recorded during period of record, 6.3
feet at 6.30 p. m., May 1, 1916 (discharge, computed from extension of rating
curve, approximately 1,800 million gallons per day, or 2,780 second-feet). Mini-
mum stage recorded, 0.73 foot October 29 to November 1, 1913, discharge, 2.3
million gallons per day, or 3.6 second-feet.

Minimum stage recorded during year, 1.0 foot September 1,2 and 9 and 10
(discharge, 4.0 million gallons per day, or 6.2 second-feet).

Diverstons.—None above station.

RecuraTion.—None.

Urinization.—Normal flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Determinations July 1 to April 30 and June 1-30, based on feirly-well
defined rating curves and a continuous gage-height record; fair for a1l stages,
those for period May 1-18 only approximate, owing to unusually high water and
lack of current-meter measurements for that period.

Discharge measurements of Nailiilthaele Stream near Huelo, Maus, during the year ending
June 30, 1916.

Disharge.
Dati Made b, hGril e1; Milli
ate. o by— oi; on
(feet). | 592009 | gallons
- per day.
Jan. 29 1.14 12 7.5
June 13, a.95 34 2
14 PO celee-- 153 101 65

R 2 New datum.

Daily discharge, in million gallons, of Nailislihacle Stream near Huelo, Maus, for the
- year ending June 30, 1916.

Date July. | Aug. | Sept. [ Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May. | June.
6.5 4.0 49 185 131 17 6.5 30 9.5 760 50
6.5 4.0 62 160 20 17 6.5 24 9.5 280 54

11 20 53 400 271 17 6.5| 15 9.5 235 98
15 17 32 160 35| 20 6.5 13 9.5 205 54
9.5 9.5 27 22| 8 45 15 8.0 172 . 46
9.5 9.5 24 38 150 | 45 38 13 8.0 312 35
g0 20 32 42| 53 15 35 8.0 198 26
8.0 8.0 17 80 27 | 520 13 35 8.0 205 32
8.0 4.0 32 120 22 | 400 11 17 6.5 130 26
6.5 4.0 27 111 20 | 130 u 35 13 45 22
8.0 27 22 62 17 | 160 11 15 9.5 35 22
20 27 17 38 17 [ooeon. 13 6.5 38 32
13 13 15 32 17 [......s 1 45 5.2 35 32
9.5¢ 11 15 49 18 [ceannns 1 235 6.5 24 74
8.0 11 35 62 15 [cenenn. 9.5 | 188 2 20 54
8.0 9.5 22 32 20 [....... 9.5| 38 20 13 38
9.5 9.5 15 27 17 [ceenens 9.5 | 27 15 38
11 8.0 22 49 17 ... 9.5} 15 32 38
11 8.0 35 160 621]...... 801 1B . 53 32
1 8.0 86 621 35|....... 6.5 13 49 32
9.5 8.0 120 42 45 |....... 6.5| 11 86 54
801 32 38 45 86| 15 6.5| 11 27 80
8.0 15 53 32 271 15 6.5 15 49 42
6.5 32 35 24 221 13 6.5 42 42 26
6.5| 35 24 20 20 13 6.5]| 38 62 24
6.5 38 35 17 421 1 6.5| 20 27 ...l 59
6.5 58 35 15 58| 11 11 22
6.5 62 - 150 13 32 9.51 11
52| 62 53 13 22 8.0 6.5
52| 49 58 13 20 6.5 .......
5.2 |ceeen.. 38 |.eunn. 17 [ P
Nore.—Dischatge determined from fairly well defined ratine% curves s?;pliw.ble as follows: July 1 to
Apr. 30, 1916, May 1-13and June 1-30. Gage heights not recorded on days for which discharge is not given.

.
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Monthly discharge of Naoilislihaele Stream near Huelo, Maus, for year ending June 30,
: 1916. :

-

Discharge. Total run-off.

Month. Million gallons per day. Second- - A
fllion cre-

feot
gallons. feet.
Maximum. | Minimum. | Mean, | (mean).

130 6.5 24.7 38.2 765 2,350
20 5.2 8.75 13.5 271 832
62 4.0 20.5 3L.7 614 1,890

150 15 40.8 63.1 1,270 . 3,880

400 13 7.5 111 2,150 6,580

150 13 32.3 50.0 1,000 3, 070
45 6.5 1.1 17.2 323

235 9.5 33.9 52.5 1,050 3,230
86 5.2 23.6 36.5 707 2,170

760 13 162 251 2,920 8,

98 22 3.1 66.7 1,120 3,440

EKAILUA STREAM NEAR HUELO, MAUIL

Location.—About 800 feet above New Hamakua ditch crossing, 1 mile south of
Huelo.

RECORDS AvaTLABLE.—June 17, 1913, to June 30, 1916.

GAGgE.— Barrett & Lawrence water-stage recorder installed October 1, 1913, at same
location and datum as original staff gage.

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

CHANNEL AND coNTROL.—Channel at gage is a large, deep pool with high, sloping
banks, at foot of low waterfall. Control at outlet of pool is solid rock ledge and
large boulders; will seldom shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.5
feet, May 1, 1916 (discharge, computed from extension of the rating curve, approxi-
mately 1,000 million gallons per day, or 1,550 second-feet). Ilfinimum stage
recorded, 1.0 foot, March 5 and 6, 1914 (discharge, 0.6 million g+llons per day,
or 0.9 second-foot).

Minimum stage recorded during year, 1.1 feet February 18, 19, and 22, 25 (dis-
charge, 1.4 million gallons per day, or 2.2 second-feet).

Diversions.—A small amount of water is diverted by Old Hamak"a ditch above
station and is dropped into Oanui Stream.

REeauLATION.—None.

UtmuizaTioN.—Normal flow of stream is diverted by ditches of East Maui Irngatlon
Co. for irrigation of sugar cane.

Accuracy.—Determinations fair for all stages. Conditions for current-meter meas-
urements are not of the best, but fairly good rating curves have heen developed.

Discharge measurements of Kailua Stream near Huelo, Maui, during the year ending

June 80, 1916.
Discharge.
G
Date. Made by— height
¥ (fe;gt;. Second- gaﬂul(i)gg
- feet. per day.
Jan, 28 | R. D, KHSe. oo v e meeie e ettt 1.36 8.2 5.3
Apr. 13 | HLA RO AUSHN. - .o 1.19 3.6 2.3
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Daily discharge, in million gallons, of Kailua Stream near Huelo, Maui, for the year
- ending June 30, 1916.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | }*2y. | June.
34 5.8 3.5 44 | 182 6.5 8.0 411 23 3.8 [eeeennn 47
16 5.0 3.5 38 | 133 9.2 7.2 411 20 3.3 |....... (E;g
10 5.8} 13 41 | 282 10 7.2 4.1 9.4 2.5 222 U
10 10 19 23 | 149 18 6.5 4.1 7.1 25 ... .. 53
21 7.2 9.2 18| 44 9.2 78 18 6.0 2.8 e,

7.2 6.5 14| 34 94 31 31 6.0 15 U U
5.8 6.5 13| 25 34 23 8.2| 18 P20 D P
5.0 5.8 121 74 14 268 6.0 15 200 foma e
5.0 5.0 16| 8 12 182 5.0 6.0 b 3 PO PN
5.0 5.0 25| 78 10 138 41| 23 b 2528 R P,
50| 21 21| 60 9.2| 60 4.1 7.1 3.3 |.

9.2 23 14| 27 8.0 23 3.3 6.0 2.5

9.2 9.2 121 25 7.2 18 3.3} 2t 2.5 .

6.5 8.0 12| 64 6.5 16 3.3} 174 2.5

65| 7.2 29| 56 6.5 13 251180 |.......

5.0 7.2 19| 27 7.2 2.0

5.0 6.5 137 21 6.5 2.0

8.0 5.0 18| 47 6.5 1.4

9.2 4.2 34144 44 1.4

12 3.5 78] 60 27 2.0

9.2 3.5 118 | 60 21 oeeee.. 2.0

7.2 16 36| 47 60 |o.oe..- 1.4

7.2 13 501 25 14 8.2 1.4

7.2| 19 251 21 10 8.2 1.4

7.2 41 21 16 8.0 8.2 1.4

8.0| 9 361 13 64 7.1 2.5

6.5] 118 271 12 53 6.0 2.5

6.5 90 166 | 10 16 5.0 2.5

58] 99 781" 80| 10 4.1 2.5

58| 64 123 7.2 9.2 4.1 |.......

5.0 |....... 74 ... 8.0 4.1 ...,

Nore.—Discharge determined from fairly well defined rating curves applicable as follows: July 1, 1915,
to Jan, 18, 1916, and Jan. 19 to June 30, 1916,
Gage heights not recorded on days for which discharge is not given.

Monthly discharge of Kailua Stream near Huelo, Maui, for year ending June 30, 1916. °

Discharge. Total run-off.
Month. Million gallons per day.
Seicm;d- Million | Aecre-
(mggn) gallons. feet,
Maximum. | Minimum. | Mean. .
90 5.8 17.5 27.1 542 1,660
12 5.0 6. 87 10.6 213 654
118 3.5 24 2 37.4 725 2,230
166 12 40.3 62.4 1,25) 3,830
282 7.2 61.1 94.5 1,83) 5,630
94 6.5 20.0 30.9 613 1,900
31 1.4 4.54 7.02 132
arch. ... ... i 180 3.3 22.8 35.3 702 2,170

OANTI STREAM NEAR HUELO, MAUIL

Locarion. —At New Hamakua ditch crossing, 1 mile south of Huelo post ofice.

REcorps AvarrasLE.—December 7, 1910, to December 31, 1911, and June 17, 1913,
to June 30, 1916, when station was discontinued.

Gaage.—Vertical staff in two sections.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Gage is in a deep pool formed by New Hamalua ditch,
which crosses the stream in a concrete fume and forms a dam across the stream.
Upper side of concrete flume forms permanent control. A stream having a normal
flow of about 0.7 million gallons per day enters stream at the gage.
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EXTREMES OF DISCHARGE.— Maximum stage recorded during period of record, 5.7 feet
at 6.30 a. m. May 1, 1916 (discharge, approximately 300 million g~llons per day,
or 464 second-feet); minimum stage recorded, 1.75 feet June, 1915 (discharge,
0.4 million gallons per day, or 0.6 second-foot).

Diversions.—None above station.

ReeuraTION.—None.

UrmuizatioN.—Normal flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Determinations based on a rating curve fairly well defired for low and
medium stages, but gage is read only twice daily to half-tenths, and a large
percentage of error may be introduced by the fact that the control is very wide in
proportion to the amount of flow.

Dscharge measurements of Oanus Stream near Huelo, Maui, during the year ending June

380, 1916.
Discharge.
Dat Made b; hC; t
ate. 6 by— i
v (fost). | Second- g,’%fg
feet. per da

Y-

July 35 | HLA. R AUSHN e e 1.82 3.1 2.0
May 17 [..... s 1T PN 1.89 5.0 3.2

Monthly discharge of Oanut Siream near Huelo, Maui, for Jan. 1, 1914-June 30, 1916,

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

64 1.9 9.22 14.3 286 877
5.8 1.9 2.25 3.48 63 193
84 1.9 5.69 8.80 176 541
45 1.9 10.6 16.4 320 976
92 3.8 17.4 26.9 540 1,660
56 5.8 10.6 16.4 317 976
45 5.8 15.2 23.5 472 1,450
45 5.8 17.9 27.7 556 1 1,700
100 5.8 18.8 29.1 563 1,730
45 3.8 9.99 15.5 310 950
45 1.9 12.3 19.0 368 1,130
36 3.8 8.26 12.8 256 786
21 1.9 3.73 5.77 116 356
42 1.9 8,66 13.4 243 744
16 1.9 4.19 6.48 130 399
45 1.9 8.46 13.1 254 779
16 1.9 3.02 4.67 94 287
21 .4 3.79 5,86 114 349
100 .4 9.52 4.7 3,480 10, 700
16 1.9 4.89 7.57 152 465
5.8 1.9 2.03 3.14 193
21 1.9 5.42 8.39 163 499

36 L9 10.4 16.1 322
68 1.9 15.6 4.1 468 1,440
33 1.9 6.79 10.5 210 646
108 L9 10.6 16.4 1,010
16 1.9 2.94 4.55 85 262
52 1.9 6. 95 10.8 216 661
21 1.9 5.71 8.83 171 526
180 3.8 22.7 35.1 2,160
45 5.8 12.1 18.7 362 l 110
180 1.9 8,87 13.7 3,250 9,960
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HOOLAWALIILII STREAM NEAR HUELO, MAUI.

LocaTion.—400 feet above New Hamakua ditch crossing, about 4 miles by trail west
of Huelo. -

RECORDS AVAILABLE.—April 5 1911, to June 30, 1916.

GAgE.—Stevens water-gage recorder, installed June 19, 1914, at same locntion and
datum as original staff gage.

D1sCHARGE 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 mak+s a drop
of about 50 feet; banks slope gently and are covered with dense growt! of vege-
tation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 2.9
feet at 5 p. m. January 8 1916 (discharge computed from extension of rating
curve, approximately 520 million gallons per day, or 805 second-feet). minimum
stage recorded, 0.07 foot June 2 and 3, 1913 (discharge, 0.85 million gellons per
day, or 1.3 second-feet).

Minimum stage recorded during year, 0.10 foot August 28 and Februsry 27 and
29 (discharge, 1.3 million gallons per day, or 2.0 second-feet).

Diverstons.—None above station.

RecuraTION.—NoOne.

Accuracy.—Determinations good below and fair above 30 million gallons por day.

The following discharge measurement was made by R. D, Klise:
January 28, 1916: Gage height, 0.19 feet; discharge, 3.2 second-feet.

Daily dwcharge, in million gallons, of Hoolawaliilii Stream near Huelo, ll[a wi, for the
year ending June 30, 1916.

®
Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | Ay, | June.
4.8 19 100 4.8 4.8 3.2 3.2
4.8 19 66 4.8 4.8 3.2 3.2
4.8 19 158 3.2 4.8 2.2 6.5
4.8 12 52 6.5 4.8 2.2 4.8
4.8 0.0 28 3.2 15 4.8 4.8
19 4.8 6.5 19 23 9.0] 12 3.2
12 4.8 1. 6.5 15 9.0| 12 3.2 ceaes 2.2 2.2
12 4.8 |. 6.5| 66 4.8 1191 3.2 ...t 2.2 2.2
15 4.8 1. 6.5 &9 4.8 118 3.2 (....... 2.2 2.2
12 4.8 1. 6.5 | 46 3.2 | 52 3.2 |....ens 3.2 2.2
9.0 4.8 6.5 | 28 3.2| 238 2.2 2.2 1. 2.2
9.0 6.5 481 19 3.21 12 2.21. 2.2 |. 2.2
6.5 4.8 4.81 19 3.2 9.0 2.21. 2.2 1. 2.2
4.8 3.2 4.8 23 3.2 6.5 2,2, 52 2.2 . 6.5
4.8 3.2 9.0} 15 3.2 4.8 2.2 46 2.2 4.8
6.5 3.2 6.5 12 4.8 4.8 2.2 12 2.2 feueee.. 4.8
19 3.2 . 4.8 12 4.8 3.2 2.2 9.0 2.2 3.2 3.2
12 3.2 9.0 40 4.8 4.8 2.2 6.5 3.2 3.2 4.8
6.5 2.2 9.0] 34 15 23 2.2 6.5 4.8 3.2 3.2
6.5 2.2 59 19 6.5 6.5 2.2 4.8 4.8 4.8 3.2
6.5 2.2 34 19 9.0 4.8 2.2 4.81 19 4.8 6.5
4.8 2.2 . 19 12 19 4.8 2.2 6.5 6.5 6.5 9.0
4.8 2.2 b 9.0 12 4.8 2.2 15 9.0 6.5 6.5
4.8 2.2 15 6.5 6.5 3.2 2.2 6.5 18 4.8 4.8
6.5 2.2 15 4.8 4.8 3.2 2.2 6.5 9.0 3.2 4.8
4.8 2.3 .23 4.81 12 3.2 2.2 4.8 6.5 3.2 12
4.8 2.2 34 4.8 12 3.2 1.3 4.8 6.5 2.2 12
4.8 1.3 34 4.8 6.5 3.2 1.3 3.2 9.0 2.2 59
4.8....... 28 4.8 6.5 3.2 1.3 3.2 6.5 6.5 19
4.81....... 23 4.8 6.5 3.20eao.. 3.2] 66 3.2 12
[ : 2% DUSRION MO 28 |.......] 6.5 3:2|....... 3.2}....... 2.2 ]eceeuee

Nore, —Dmchmfe determined from rating curve well defined below 30 million gallons %v da¥
charge é)ec 26 to Jan. 7, Jan. 9-10, and April 21-30 estimated by comparison with record of fl~w o Hoola-
wanui

Gage helghts not recorded on days for which discharge is not given,

81605°—17—wsp 445—138
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Monthly discharge of Hoolawalitlis Stremngngar Huelo, Maui, for year ending June 30,
1916.

Discharge. Total rpm-off.
Month, Million gallons per day. ‘
Second- | Irillion | Aecre-
(mean) gollons. feet.
Maximum. | Minimum. | Mean. ‘
19 4.8 8.20 12.7 2654 780
6.5 1.3 3.61 5.58 101 310
28 6.5 15.2 23.5 91
59 4.8 16.3 25.2 505 1,550
158 4.8 30.2 46.7 905 2,780
23 3.2 7.1 11.0 220 676
191 3.2 17.9 27.7 554 1,700
12 1.3 2.74 4.24 80 244
52 3.2 11.0 17.0 198 608
66 2.2 6.87 10.6 206 632
6.5 2.2 3.98 6.16 60 183
59 2.2 7.4 11.2 A7 667

HOOLAWANTUI STREAM NEAR HUELO, MAUL

LocaTion.—500 feet above crossing of New Hamakua ditch, about 5 miles by trail
west of Huelo.

RECORDS AVAILABLE.—December 12, 1910 to June 30, 1916.

Gage.—Stevens water-stage recorder installed June 20, 1914, 200 feet upstream from
original staff which it replaced.

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

CHANNEL AND CONTROL.—Stream drops over a low waterfall into a large circular pool
with gently sloping banks. Control at outlet of the pool compored of boulders;
probably permanent.

ExXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.4
feet at 11.30 p. m. May 1, 1916 (discharge, computed from extension of rating
curve, approximately 440 million gallons per day, or 680 second-feet); minimum
stage recorded 0.04 foot September and October, 1912 (discha-ge, 1.0 million
gallons per day, or 1.6 second-feet).

Minimum stage recorded during year, 0.1 foot February and Awpril (dlscha.rge,
1.4 million gallons per day, or 2.2 second-feet).

Diversions.—None above station.

ReguraTion.—None.

Accuracy.—Determinations based on a well-defined rating curve and continuous
gage-height record; good for all stages below 60 million gallons per day.

The following discharge measurement was made by R. D. Klise:
January 28, 1916: Gage height, 0.34 feet; discharge, 3.8 second-feet.
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Daily discharge, in million gallcms; of Hoolawanui Stream neer Huelo, Maui, for the
year ending June 30, 1916. . .

Date July. | Aug. | Sept. | Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | M~y. | June.
2.2 24 91 5.0 5.9 3.4 3.4 1 202 18
2.2 24 64 5.9 5.0 3.4 3.4 121 14
2.8 24 136 5.0 5.0 2.8 2.2 & 35
3.4 18 52 7.9 5.0 2.8 2.2 | 107 23
2.2 12 32 50| 19 6.8 2.2 67 19
2.2 1. 7.9 24 30 12 16 2.2 | 112 14
1.8 7.9 21 14 14 5.0 2.2 & 10
1.8 7.9] 64 9.0 | 121 4.2 2.2 97 9.0
1.8 7.9] 58 6.8 | 107 3.4 2.2} 58 6.8
1.8 7.9 47 59| 52 3.4 3.4 32 5.9
1.8 7.9 32 59| 35 3.4 [ceeenan 2.24 21 5.9
3.4 1. 50| 24 50 21 2.8 4. ..... 1.4 17 6.8
2.2 50| 24 4.2 16 2.8 6.8 1.4 19 6.8
1.8 50| 28 4.2 13 2.8 52 2.2} 1° 18
1.8 12 21 4.2 10 2.8 80 4.2 9.0 13
f 1.8 50| 18 5.0 9.0 2.2 19 2.8 7.9 10
24 1.8 4.2 18 3.4 7.9 2.2 12 2.8 7.9 10
14 2.2 6.8 42 4.2 12 2.2 9.0 5.9 6.8 12
7.9 2.2 79| 37 18 35 2.2 6.8 13 6.8 9.0
6.8 2.2 58 24 10 16 2.2 59| 14 1?7 10
b) 5.0 2.2 |....... 37 24 12 12 2.2 59! 24 13 16
b 5.0 2.2 23 9.0 1.8 13 7.9 19 23
23 4.2 2.2 9.0 7.9 1.8 1 13 14 13
4. 3.4 2.2 7.9 6.8 1.8 791 19 17 10
25. 5.0 2.2 7.9 5.9 1.8 6.8| 13 9.0 9.0
26. 3.4 1.8 16 5.9 1.4 5.9 9.0 6.8 23
27. 4.2 1.8 18 5.0 2.8 5.0 7.9 5.9 28
28. 3.4 1.8 10 4.2 1.8 4.2 13 5.9 70
- 2.8 9.0 4.2 1.4 4.2 9.0 1° 30
30, 2.8 |. 7.9 4.21....... 3.4 | 64 17 23
.1 S, 2.2 6.8 3.4 ....... 3.4 |....... 12 |.......

Norte.—Discharge determined from rating curve well defined below 60 million gallons per day. Dis-
charge Aug. 21-28, Sept. 28 to Oct. 15, Oct. 20 to Nov. 27, and Apr, 1-11 estimated by comp-rison with
record of flow Hoolawaliilii Stream. Gage heights not recorded on days for which discharge iz not given.

Monthly discharge of Hoolawanui Stream near Huelo, Maus, for year ending June 30, 1916.

Discharge. Total run-off.

Month. Million gallons per day.
Second- -

Million Acre-

feot | eallons. feet.

Maximum. | Mitimum. | Mean. | (F€21)
s’
Jly e 4 2.2 7.35 11.4 228 600
August1-28... ... ..ol 3.4 1.8 2.14 3.31 60 184
September 25-30 32 5.9 19.3 29.9 116 355
October. .. 58 4.2 18.6 28.8 577 1,770
November 136 5.0 31.8 49.2 955 2,
December. 30 3.4 9.18 14.2 284 8
January. 121 3.4 19.0 29,4 589 1,810
February 16 1.4 3.23 - 5.00 94
ril..... 64 1.4 8.51 13.2 255 783

AY e e emetnennrnancarrcnanaeaaraann 202 5.9 38.5 59.6 1,200 3,660

L R 70 5.9 16.7 25.8 501 1,540

HONOPOU STREAM NEAR HUELO, MATUL

LoocATion.—200 feet above New Hamakua ditch crossing, about 6 miles west of Huelo.

Recorps AvamasrE.—December 10, 1910, to June 30, 1916.

Gage.—Stevens water-stage recorder, installed June 19, 1914, at same locstion and
datum as original staff. = o

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

CHANNEL AND coNTROL.—One channel at all stages; straight for 50 feet ahove and
below gage; right bank is overflowed during floods; left bank steep snd high.
Control an old iron weir set in concrete; probably permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 8.7
feet at 10 p. m. May 1, 1916 (discharge, computed from extension of rating curve,
approximately 160 million gallons per day, or 248 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 year, 0.1 foot August, Septer+ber, February,
April (discharge, 1.0 million gallons per day, or 1.55 second-feet).

Diversions.—None above station.

ReguraTiION.—None.

UrmuizatoN.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Discharge below 20 million gallons per day determined from a well
defined rating curve, results good; flood estimates fair.

chharge measurements of Honopou Stream near Huelo, Maui, during the year ending

June 30, 1916.
Discharge.
Date. ' Made b hG{‘é?t

ate. e by— €] s
(fect). | Second- | Million
‘ foet. | jor day.
Jan, 28 | R.D.KHSO. ..oeomneemeemneeaeeeeeeneeneeenneenaeenaennens 0.23 2.9 1
Apr. 12 | H. A R AUSEN . o oo cieiaieacre e ccaas 11 1.5 1.

Daily discharge, in million gallons, of Honopow Stream near Huelo, A™aui, for the year
ending June 30, 1916.

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

" 1.0 7.1 27 2.9 4.4 2.2 5.2 2.2| 66 5.2

1.0 7.1) 22 2.9 2.2 2.2 ....... 2.2 45 4.4

1.0 6.2 41 3.6 2.2 1.6 |....... 2.2| 33 9.0

1.0 4.4 22 4.4 2.2 1.6 f....... 1.6 | 41 6.2

1.0 3.6| 16 2.9 7.1 3.6 |....... 1.6 | 32 5.2

1.0 2.9 11 14 3.6 5.2 1.6 34 5.2

1.0 2.9 8.0 62| 11 2.9 . 1.6 34 4.4

1.0 29| 18 4.4 | 46 2.2 1.6 33 4.4

1.0 3.6 16 4.4| 38 2.2 1.6 28 3.6

1.0 2.9 16 3.6 21 2.2 1. 2.2 15 3.6

2.2 22| 11 3.6 15 2.21....... 1.6 12 3.6

2.2 1.6 9.0 2.9 9.0 2.2 ....... 1.0 11 3.8

1.6 1.6 9.0 2.9 9.0 2.2 2.2 1.0 9.0 3.6

1.0 1.6 11 2.9 8.0 1.6 18 1.6 8.0 8.0

1.0 4.4 2.0 2.9 7.1 1.6 | 18 1.6 6.8 5.2

1.0 2.2 7.1 3.6 7.1 1.8 8.0 1.6 5.6 4.4

1.0 2.2 6.2 2.2 6.2 1.6 6.2 1.6 4.4 4.4

1.0 3.6 5.9 2.9 7.1 1.6 52 2.9 4.4 5.2

.6 1.0 4,4 5.6 9.0 14 1.6 4.4 3.6 3.6 4.4

.6 1.0( 17 5.3 7.1 6.2 1.6 3.6 4.4 6.2 4.4

1.6 1.0 10 5.0 7.1 6.2 1.6 3.6 8.0 5.2 6.2

1.0 2.2 8.0 4.7 9.0 5.2 1.6 4.4 3.6 7.1 7.1

1.0 1.0 9.0 4.4 7.1 4.4 1.0 9.0 4.4 6.2 5.2

1.0 2.9 7.1 4.1 6.2 4.4 1.0 3.6 8.0 5.2 4.4

1.0 2.2 6.2 3.8 6.2 3.6 1.0 3.6| 5.2 4.4 4.4

1.0 2.9 9.0 3.6 8.0 3.6 1.0 3.6 4.4 3.6 9.0

1.0 4.4 12 3.6 10 2.9 1.6 2.9 4.4 3.6 8.0
1.0 7.1 14 3.6 3.6 2.9 L0 2.9 11 3.6 27
1.0 8.0 11 3.6 3.6 2.2 1.6 2.9 7.1 7.1 12
1.0 9.0 9.0 2.9 2.9 2.9 2.9 12 1.4 10

1.0 {eeennn. 10 ...l 2.9 2.2 2.2 {.eennen 4.4 leeee..

NoOTE ——Discharge determined from rating curve well defined below 20 million gﬂms
ts not recorded on days for which discharge is not given. Discharge Nov. 18-25 -

au(t}iﬁ and 16.



197
, 1916.

ISLAND OF MAUI.,

, Jor the year ending June 30,

aul

Monthly discharge of Honopou Stream near Huelo, M
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NEW HAMAKUA DITCH AT HALEHAKU WEIR, NEAR HUELO, MAUIL

LocaTion.—Just above crossing of Halehaku Stream, about 7 miles by tail west of

Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1916.

Gage.—Friez water-stage recorder.

4

letti weir.

DiscEARGE MEASUREMENTS.—Made by 25-foot Cippo!

CHANNEL AND CONTROL.—Large pool at weir.

EXTREMES OF DISCHARGE.—See monthly discharge table.

Drversions.—None above station.

REecuraTioNn.—By gates at frequent intervals.
UmLizaTioN.—Irrigation of sugar cane.

Accuracy.—Good.

CoopreraTION.—Daily discharge record copied from records of East Maui Ir-igation Co.

near

b

new Hamakua ditch at Halehaku Weir

year ending June 30, 1916.
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Monthly discharge of new Hamakua ditch ot Halehaku weir, near Huslo, Maus, for the
' year ending June 30, 1916.

Discharge. Total run-off.
Month. Milllon gallons per day.
o | e | e
ons. 1
Maximum. | Minimum. | Mean. | (mean).
74.8 33| 62| @1 18| 570
55.3 23.6 35.5 54.9 1,100 3,380
7.9 11.4 43.1 66.7 1,290 3,970
76.0 61.8 69.2 107 2,150 6, 580
78.6 11.9 67.3 104 2,020 8,200
75.2 31.2 53.0 82.0 1,640 5,040
41.3 5.4 28.0 43.3 869 2, 660
58.4 15.3 29.1 45.0 844 2,590
66.0 16.8 48.5 75.0 1,500 4,610
70.3 27.1 50.2 7.7 1,510 4,620
72.1 46.0 58.4 90.4 1,810 5,560
69.2 47.1 58.8 91.0 1,760 5,410
78.6 5.4 50.2 71.7 18,400 56,400

OLD HAMAKUA DITCH AT OPANA WEIR, NEAR HUELO, MAUL

LocaTtron.—A short distance below crossing of Opana Stream, about: 8 miles by road
west of Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to December 15, 1915.

Gacge.—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.

REecuLATION.—By gates at frequent intervals.

UriurzaTion.—Irrigation of sugar cane.

Accuracy.—Records good.

CooreraTION.—Daily discharge record copied from records of East Maui Irrigation Co.

Daily discharge, in million gallons, of old Hamakua ditch at Opana weir, near Huelo,
Mauz, for the year ending June 30, 1916.

Date.| July. | Aug. | Sept. | Oct. | Nov.| Dec. || Date. | July. | Ang. | Sept. | Oct. | Nov. | Dec
....... 33.8] 58.1 27.1 81| 385
....... 26.6 | 582 26.5 4,21 25.5
0.7| 28.6| 58.9 26.3 7.2 3L4
4.1] 16.4| 586 .23.3| 13.4| 58.6
.51 12,6 56.8 .41 42.1| 56.9
.61 10.7] 52.8 .1] 5L5| 5.7
.7 89| 45.6 4.5| 35.2| 53.4
.1 7.7] 4.8 2.2 4L0| 381
....... 11.0 | 54.4 5,11 25.8( 28.01.
3.9( 1.6 53.3 12,3 22.8] 20.0
25.6 8.6| 54.6 29.2 | 32.6 A PP
28.0 7.2 48.2 39.1| 26.2 7.6 eeene..
27.3 4,41 40.2 82.91 66.1 9.9 ......
27.3 4.0} 4.9 43.7] 55.4 2% 3 PO
26.5| 18.0} 53.3 3.5 23 Lo6.......

Nore.—Diteh dry on days for which discharge is not given.
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Tota* run-off.

Discharge.

ISLAND OF MATUI.
ending June 80, 1916.

Monthly discharge of old Hamakua ditch at Opana weir, near Huelo, Maws, for the year
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SURFACE WATER SUPPLY OF HAWATI, 1915-16,

Monthly discharge of Lowrie ditch at Opana weir, near Huelo, Ma
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Monthly discharge of Haiku ditch at Peahi weir; near Huelo, Maui, for year mdmg

June 30, 1916 .
Discharge. Tot™\ run-off.
N ‘Month. Million gallons per day.
Sl | Mo | Ao
ont .
Maximam, | Minimum. | Mean, | (mean).

83.6 1.9 35.0 54.2 1,090 3,330
46.7 1.4 6. 45 9.98 200 614
78.8 1.2 30.3 46.9 908 2,790
79.3 24.8 58.7 90.8 1,820 5,580
7.1 8.6 0.9 94.2 1,830 5,610
87.3 4.9 37.3 51.7 1,160 8, 550
87.7 11.2 44.4 68.7 1,380 4,220
7.5 3.2 18.0 27.8 522 1,600
86.7 3.1 33.6 50,2 1,040 8,200
80.8 2.2 28.3 43.8 . 849 2,610
77.8 21.8 56. 4 87.3 1,750 5,370
83.5 41.5 7.3 110 2,140 6, 560
87.7 1.2 40,1 62.0 14,700 45,000

MISCELLANEOUS MEASUREMENTS.

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

Miscellaneous measurements on Maui for the year ending June 30, 1°16.

I ischarge,
D Stream. Locali hG t
'Date. . ocality. of; 2
& (feot). | Secord- lﬁllllion
feot gallons
' * | per day.
July 20 { Kahakulos.......| Justbelow confluence of main forks, about 0.96 2.9 L9
3 mlles above mouth,
S5 (R [ R R I SR 1.90 32 21
July 23 Left brancho: Iao.| Just above confluence with right branch, .74 12 8.0
' 3 miles west of Wailuku,
d .66 9.6 6.2
1.60 73 47
“do .80 14 8.9
Aug. Intake near Wailuku.. L7 5.3 3.4
Dec. do. . . .60 2.2 L4
Kﬁ'g’ Tiist above oid Spreckels diteh 5l 1% Lo %
. ust above 0! e ch crossing, 2 . . .
mﬂes east of Egelo
PN A ¥ 3 PO s [ TP U [+ TN 175 8.4 5.4
Aug. Just below confluence of main ‘branches, 3 .79 25 16
miles west of Wailuku,
Sept. d 68 44
121 78
302 195
Dec, 57 37
Apr 1.55 1.0
y 2.0 L3
Feb. 500 feet above development tunnel, .55 .35
100 feet above upper dam, near Lahaina, s s
20 feet ahove Knhoma development tun- .2 .1
nel near Lahain: :
May Second diversion | 50 feet below intake near Wailuku. .......|.......... 1.65 1.1
from South
Waiehu,
Third diversion |..... (1 1 TN PP .65 .45
from South
‘Waiehu.
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~ ISLAND OF HAWAIL

UPPER HAMAKUA DITCH AT PUUALALA AND RESERVOIR NO. 3 WEIBS, NEAR
WAIMEA, HAWAIL!

LocaTioN.—Puualala weir is in Lalakea tract, adjacent to forest reserve and close to
Kaala Mountain and Pacific Sugar Mill fence. Reservoir No. 3 weir is on a
branch from main ditch just before it enters Reservoir No. 3, about 1 mile south
of Puualala or main weir.

RecorDs avamasrLe.—January 1, 1913, to June 30, 1916. Records given herewith
show the combined flow of the main ditch and its diversion to Reservoir No. 3
which occurs above the main weir.

GagE.—Watson water-stage recorder at each weir.

DiscHARGE MEASUREMENTS.—Made by sharp-crested weirs with goo1 stilling basins
above.

EXTREMES OF DISCHARGE.—See monthly discharge tables.

Drversions.—This ditch diverts all normal run-off from upper headyraters of Waipio
Gulch.

UTiLizaTioN . —Irrigation of sugar cane and domestic supply.

Accuracy.—Records good.

CoorErATION.—Records are furnished by the Hawaiian Irrigation Co. (Ltd.).

Combined daily dischar%, in million gallons, of Upper Hemakua ditch at Puualala weir
and weir at reservoir No. 8, near Waimea, Hawats, for the year ending June 30, 1913.

ODXRR3D NOWN

Date.| Jan. | Feb. | Mar. | Apr. { May. | June. || Date. | Jan. | Feb. | Mar. | Apr. | May. | June.
1....] 3.4 L1| 10 8.2 2.2 2.1 .4 L5] 58 18 17 17
2.... 21 91 .7 76| 38 6.2 81 75| 88 | 12 11 12
s 42 4| .5 3.9 63 7.7 6| 11 4.4 | 14 13 4.
a.el 2.9 .3 .4 6.7 5.5 2.5 2( 21 5.0 8.6] 18 2
b....] 2.5 21 .3 34| 29 L5 9] 10 2.9 57| 6.6 2.
6....] L3| 12 .3 5.9 1.6 L1 .71 10 12 8.3 2.6 L
7....0 L0 11 .3 8.4 .9 1.8 L1| 86|17 13 L5 1L
8....] .9 27| .2 2.8 .6 4.5 9| 35| 48] 16 14 6.
9....] LO L5 .2 9.2 .6 5.0 .7 16| 3.4 6.1 L6 8.
10....] 8.7 .8 .2 &0 5 7.3 <7 26| 41 8.0 2.7 3.
... 2.7 A1 11 2 .4 4.0 .6 14 2.4 551 20 6.7
12.... L7 B 1] 2 6.2 13 51 81 44| 15 14 23
13....] 23 .4 05} 23 11 25 .5 1.4]25 10 18 28
14....| 25 4.3 56 20 3.7 20 .4 11 3.8] 14 23
15....) 19 49 2.3 18 12 25 .3 %‘é 2.6 (35.% 22

t Called Hamakua ditch at main weir, Puualala, near Waimea, Hawaii, in pre~ious reports.

.
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r Hamokua ditch at Puvalala weir
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Combined monthly discharge of Upper Hamakua ditch at Puualale weir and weir af
Reservowr No. 3, for years ending June 30, 1913-1916—Continued.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | miflicn | Acre-
(mean) gallors. feet.
Maximum. | Minimum. | Mean. . !
1914-15. .
. 21 5.7 15.2 2.5 472 1,
19 13 15.4 23.8 476 1,470
19 4.7 M1 21.8 1,
18 2.8 12.0 18.6 371 1,140
15 1.1 8.10 12.5 243 746
16 1.4 8.15 12.6 252 775
16 .4 4,74 7.33 147 451
24 1.3 12.4 19.2 347 1,070
22 .25 4.55 7.04 141 433
21 .6 8,47 13.1 254 780
21 .75 4,49 6.95 139 427
27 .5 8.39 13.0 252 772
27 .25 9,64 14.9 3,520 10,800
22 0.7 9,81 15.2 304 933
21 .6 5.33 8,25 165 507
30 .45 6.24 9.65 187 574
28 .7 10.4 16.1 323
27 4,0 13.0 20.1 390 1,200
28 .95 9,54 14.8
31 1.8 9.16 14.2 284 871
14 .2 1.60 2.48 46 142
30 .5 7.66 1.9 237
26 .8 10.2 15.8 306
39 4,0 16.2 25.1 502 1,540
30 4.5 17.1 26.5 512 1,570
39 .2 9.7 15.0 3,550 10, 900

LOWER HAMAKUA DITCH! AT MAIN WEIR, NEAR KUKUIHAELE, HAWAIL

Locarion.—Just below portal of last tunnel from Waipio Gulch, one-half mile south-
west of Pacific Sugar Mill, at Kukuihaele.

RECcORDS AvamaBLE.—July 18, 1910, to June 30, 1916.

Gage.—Watson water-stage recorder.

DisceARGE.—Measured by weir consisting of six 5-foot panels, sharp-crest>d and with
a good stilling basin above. Current-meter measurements made in ditch below
weir have checked weir discharge to within 2 per cent. :

Lower Hamakua ditch diverts all run-off from headwaters of the Waipio basin
below the upper Hamalkua ditch.

EXTREMES OF DISCHARGE.—See monthly discharge table.

Urmnazarion.—Irrigation of sugar cane and domestic supply.

Accuracy.—Records good.

CooreraTioN.—Records for this weir furnished by the Hawaiian Irrigatior Co. (Ltd.).

1Called New Hamakua ditch in previous reports,
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Daily discharge, in million gallons, of Lower Hamakua ditch at main we'r, near Kukui-
haele, Howmi, for the years ending June 30, 1914-1916.

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

1913-14.
41 26 29 26 24 31 29 34 25 29 32 35
42 32 a3 25 24 30 28 33 25 34 30 35
38 37 42 25 44 30 28 31 25 30 30 34
39 30 34 25 42 32 32 25 29 31 34
33 28 30 25 38 34 34 25 28 34 34
42 27 29 25 33 34 34 32 25 29 34 35
42 26 43 25 31 34 34 31 25 31 34 35
42 28 4 25 30 34 33 30 25 33 34 35
39 28 31 25 35 34 35 29 25 29 34 35
37 28 39 25 34 34 34 29 32 29 34 34
36 32 36 25 34 33 34 28 29 29 34 34
42 44 38 25 34 33 34 28 28 28 34 34
42 52 38 25 34 32 34 34 26 34 3
41 41 31 26 34 32 34 28 34 26 34 34
36 52 30 28 34 34 35 28 30 26 34 34
44 37 28 31 35 35 34 27 29 26 34 34
39 32 29 27 35 34 34 27 31 26 34 34
39 30 43 25 34 34 34 27 32 31 34 34
34 29 39 24 34 34 34 27 29 34 34 34
34 29 32 26 34 34 34 27 27 34 34 34
36 13 29 29 34 33 33 26 28 34 34 34
40 29 28 26 34 32 26 26 34 34
35 28 27 27 35 34 34 26 26 4] 34 34
32 29 26 26 35 34 34 25 26 34 34 34
31 28 26 25 34 32 33 25 34 34 34 34
33 28 26 24 34 31 25 34 34
30 28 26 25 34 31 25 31 34 34 34
31 28 26 25 34 30 28 34 34 34
30 30 26 24 32 30 31 33 34 34
29 35 26 24 31 30 32 34 34
28 32]....... 24 |....... 29 32 |ceennas 34 |.......
34 3 34 36 3 34 U 35 39 40 53
34 34 34 36 34 34 34 35 40 41 53 47
34 34 34 34 34 34 35 35 39 42 48 44
34 34 4 34 34 34 35 35 39 38 44 37
34 34 33 34 34 34 34 38 40 37 43 36
34 34 32 35 34 34 34 37 40 41 38
34 34 34 34 34 33 34 38 39 38 41 37
34 34 34 34 34 35 34 37 39 39
34 34 34 35 34 34 34 37 40 42 43 36
34 34 3 34 34 34 34 38 40 49 39 25
34 34 34 34 34 34 34 36 40 55 45 34
34 34 34 34 34 34 34 38 40 54 51 38
34 34 34 34 34 35 34 37 40 49 48 39
24 34 34 34 34 34 34 38 40 43 42
3¢ 34 M 34 34 34 34 38 40 40 42 41
34 34 34 35 34 34 34 38 43 46 47 49
34 34 a3 35 34 34 34 39 40 55 42 49
34 34 3 34 34 34 34 38 40 49 39 40
34 34 34 35 34 34 34 39 40 45 23 45
34 34 34 34 34 34 34 38 40 46 38 52
34 34 34 34 34 34 34 38 39 42 88
34 34 34 34 34 34 34 38 38 44 39 42
34 34 34 34 34 34 34 38 38 45 _43 83
34 34 35 3 34 35 34 39 38 42 41
34 34 35 34 2 35 34 39 38 46 37 52
34 34 35 34 34 35 34 38 37 51 37 52
34 34 34 34 34 34 34 38 37 54 37 45
34 34 35 34 34 34 34, 39 37 53 38 42
34 34 35 34 34 34 34 - .36 53 39 39
34 34 34 34 34 34 34 36 52 37 49
34 34 ..., 34l 34 34 36 ....... 86 .. ....
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Datly dlsc]aarg:, in million gallons, of Lower Hamakua diteh at main weir, necr Kukui-
haele, Howait, for the years ending June 30, 1914-1916—Continued.

Date. ~ | July.| Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | M~y. | June.
5 34 54 58 34 35 35 34 34 41 56
50 52 34 54 56 34 35 34 33 34 48 54
42 &0 35 51 53 34 35 31 39 16 37
41 54 36 41 54 34 35 34 32 34 23
50 36 37 43 35 36 34 41 32 28 52
54 51 34 37 42 35 35 33 41 31 20
52 44 34 36 41 35 35 32 31 19 45
48 42 3 35 41 36 35 32 31 24
55 39 34 41 42 34 35 32 32 34 29 43
52 39 3 57 41 35 35 32 32 44 34 42
45 37 49 51 41 34 35 31 30 38 34 43
41 37 50 41 34 35 31 33 36| ~ 34 45
50 37 39 37 41 35 35 31 46 33 34 45
49 37 38 36 36 35 36 30 40 31 34 48
55 38 50 35 36 35 35 30 36 45 34 46
56| 41| 44| 34 Q 35| 35f 34] 36| b4f M 46
55 36 36 34 35 35 35 32 35 53 34 46
50 37 37 34 36 35 36 30 54 36 46
44 36 39 46 36 34 36 30| 34 55 37 51
41 40 45 44 36 34 37 30 35 58 42 51
40 38 41 57 36 3 36 30 35 58 35 52
39 41 36 52 34 35 36 30 36 50 37 54
38 43 35 48 34 34 35 30 36 43 39 52
37 30 34 51 34 35 36 30 52 45
37 55 34 43 34 35 36 30 36 50 48 49
39 50 35 43 34 35 36 37 40 51 47 54
50 39 48 47 34 35 37 43 36 37 45 54
49 36 33 49 34 35 35 40 34 51 49 53
44 36 49 45 34 35 35 38 33 48 52 54
44 34 58 61 34 35 35 ].cen... 40 40 46 53
50 34....... 83 |....... 35 ;3 I 36 [veneeen 50 [eenees .

Monthly discharge of Lower Hamakua ditch at main weir, near Kukuihaele, Hawaii,
Jor years ending June 30, 1914-1916. :

Discharge. Total run-off.
Month. i . -
th Million gallons per day. Second- Million Acre-
Maximum. | Minimum, | Mean. | (mesn). | gallons. feet.
44 28 36.7 56.8 1,140 3,490
521 13 315 48.7 976 3,000
43 26 31.8 49.0 954 2,920
31 24 25.5 -39.4 792 2,430
44 24 33.8 52.3 1,010 3,110
35 29 32.5 50.3 1,010 3,000
35 28 33.1 51.2 1,030 3,150
34 25 28.4 43.9 4 2,440
34 25 28.7 44.4 290 2,730
34 26 30.8 47.7 924 2,840
34 30 33.6 50.2 1,040 3,200
35 34 34.2 52.9 1,030 3,150
52 13 31.7 49.0 11,600 35,600
34 34 34.0 52.6 1,050 3,230
34 34 34.0 52.6 1,050 ,230
35 32 34.0 52.6 1,020 3,130
36 34 34.3 53.1 1,060 |- , 260
34 34 34.0 52.6 1,020 3,130
35 33 34.1 52.8 1,060 3,250
35 34 34.1 »8 1,060 3,250
39 35 37.5 58.0 1,050 3,220
43 36 39.0 60.3 1,210 3,710
55 26 45.4 70.2 1,360 4,180
53 36 41.9 64.8 1,300 3,980
54 25 42.6 65.9 » 280 3,920
55 25 37.0 57.2 13, 500 41,500
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Monthly discharge of Lower Hamakua ditch at main weir, near Kuku'haele, Hawaii,
Jor years ending June 80, 1914-1916—Continued.

Discharge. TPotal run-off.
Month. Million gallons per day.
St | Miten | A
€ ilons. eet.
Maximum, | Minimum. | Mean. | (mean). | &

56 37 45.8 72.4 1,450 4,450
55 34 418 64.7 1,300 31980
58 33 30.3 60.7 1,180 3,610
61 34 4.6 69.0 1,380 4240
58 34 3.5 611 1,190 3,640
36 34 347 53.7 1080 3,300
37 35| 354 54.8 1,100 3,370
43 0] 327 56| - os9| 2910
46 30 35.5 54.9 1,100 31380
58 31 2.7 86.1 1,280 3,930
52 16 36.4 56.3 1,130 3460
5| @ 35| 483 747 1,450 4450
6l 16 39.8 61.6 14,600 | 44,700

MISCELLANEOUS MEASUREMENTS.

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

Miscellaneous measurements on island of Hawaii July 1, 1914—June 30, 1916.

Discharge.
Date. Stream. Locality. Seoond. | Million
foet, gallons
> | per day.
1914, . .
July 30 | Waikoloa. . 1,500 feet above Lyons ditch intake, near Waimea 347 22,5
30| Ak te] . 50! t below intake, near Waimea. 4.4 2.8
30| L: .1 500 feet below mtake, ‘Waimea. 8.9 5.8
30 | Waikoloa. -| At bridge, near Akona’s store, Waimea. .a 46
Dec. 28 | Kohala ditch......|] At Hawi Weir, HaWi.coe.ovioiiiiniaiennnai i, 2 15
1915.
Jan. 3 Waikoloa ......... 800 feet below bridge, Wa.imea ........................ 6.0 3.9
7 | Kipaht........... w%feet above uence with Wailuku River, near 28 18
7 | Wailuku River....| 500 feet above Piihonua bridge, near Hilo............ 64 © 41
16 | Waiau............ 500H ﬁet above confluence with Wailuku River, near 28 18
Apr. 4 | South Branch of | About 3,600 feet elevation, on boun between 5 v35,
‘Waikoloa. Government and Waikoloa lands, near Waimea.
4 | Main Branch of |..... 0 T 1.95 .25
‘Waikoloa.
4 4 aikoloa......... Elevation 3,250 feet, 1,000 feet above intake of 6-inch 2.55 1.65
plgo e line, *Waimes water supply.
May 29 |..... L o O O 7 T 2.75 L7
29 |..... do... 2.95 L9
JAune lg ...do... %gg %‘.‘45
ug. 15 |..... do.
29 |..... do. do. 2351 ~1.§
Apr. 4|..... d0...c.........} Elovation 2,950 feet, 1,000 feet below intake of 6-inch 1.55 - 1.0
pxge line, Walmea water supply.
1.35 -85
2.15 ¢
1.35 .85
1.65 "'1.05
do., d -1.35 | 85
k ‘| Confiuence with 'Lyons ditch, near Kamuela.. 1.35 . .85
20 | Waikoloa. ........ 300 feet. below Akona’s store €8 e .l 18 9.7
20 Lyons ditch....... 500 feet below intake, near Waimea........... SO ) .

.
B
&



RAIN GAGING. 209

Miscellaneous measurements on island of Howaii July 1, 1914—June 30, 1916—Contd.

V.

Disnharge.
Date. Stream. Locality.
v Second- Mﬂliu oLz .
foet. | B3 oD
per day.
1915, ’
Aug. 19 | Waikoloa. ........ 100 feet below Akona bridge and at intake of Akona 0.3 0.2
ditch, Waimea. .
19 |..... do...o....oll 400 feet ahove Lyons dam, at lower edge of pool, near L45 .95
Waimea.
29 |..... L3 ' TR N L L5 .95
Dec. 24 | Kehena ditch. . ... 100 feet above Honokane Weir, near Kohala......... 3.9 2.5
27 | Kobala diteh......| 200 feet above Niulii Weir, Kohala................... 48 31
d 20 feet ahove Awini Weir, Honokane, near Kohala.... 27 17 .
.| 400feetabove Lyonsditchintake,at loweredgeof pool, 3.6 2.3
near Waimea.
300feet above diversion weir to upper Hamakua ditch, 28 18
. near Waimea. ‘
Elevation 4,000 feet below Alakahi intake, near Wai- 5.9 3.8
mea.
Elevation 4,080 feet, in Upper Hamakua ditch, 50 feet 4.0 2.6
below intake, near Waimea.
200 feet below main weir, near Kukuihaele........... 54 35
300 feet below Kawainui intake, near Waipio. 24 16
Below intake from Alakahi Gulch, near Waipio. . 47 30
Ahove intake from Koiawe Stream, near Waipio. 48 31
Below intake from Waimea Stream, near Waipio..... 60 39
40 feet below diversion weir to Lower Hamakua ditch, 3.3 2.1
near Waipio.
4OQerqt Dbelow intake of Lower Hamakua ditch, near 10 6.5
aipio.
Ahove intake of Lower Hamakua ditch near Waipio. . 34 22
0Old weir, 150 feet above junction with Waipio Stream. 59 38
300 feet below Lower Hamakua ditch flume crossing. . . 35 2

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, at elevations above 2,000 feet and on
the windward sides of the islands. Valleys lying on the same sides
of the islands and within a few miles of each other may have a varia-
tion in mean annual precipitaion of several hundred per cent. The
rainfall may also vary greatly in the same valley for different eleva-
tions. As a rule the zones of heaviest precipitation are on the wind-
ward 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 preve~ted the
maintenance of Weather Bureau stations at high levels, altl'ough in
a number of cases daily records are furnished that bureau by occu-
pants 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 availal ‘e high-
level rain gages, which are read at monthly, bimonthly, c¢r longer
periods, have been established by this office and some valuble rec-
ords obtained. To determine the precipitation of the Territc vy accu-~

81605°—17—wsp 445—14
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rately would require the installation of thousands of geces and the
construction of hundreds of miles of trails. For this reason and
because of the extreme and variable porosity of the soil, it is impossible
todetermine any consistentrelation between rainfall and st-eam run-off.

Acknowledgment for cooperation in furnishing rairfall data is
due to the following companies and individuals:

Kauai: Kekaha Sugar Co.; Hawaiian Sugar Co.; Grove Farm
Plantation, W. F. Sanborn, of Prmcevﬂle Ranch; Kaum Electric Co.;
and J. McClellan.

Oahu: F.Meyer; Hawaiian Department of the United States Army;
Koolau Agricultural Co.; and Hawaii Preserving Co.

Maui: Wailuku Sugar Co.; Honolua Ranch; Hawaiian Commer-
cial & Sugar Co.; Maui Board of Supervisors; Pioneer Mill Co.; and
Olowalu 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 ———show the precipitation atstations main-
tained by the Geological Survey and precipitation data furnished
from private sources which are not included in United States Weather
Bureau records, to which those interested in further data are referred.

Rainfall stations tn Hawars.
KAUAL

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 Co.’s canal, 6 miles back of Hanalei; 70 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 Electrie 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. About 40 feet north of Sanborn’s residence, 2 miles from Hanalei; 105 feet above
sea level; records furnished by Princeville ranch.

7. Pilaa, about 200 feet north of Government road and 200 feet west of assistant over-
seer’s house; about 2 miles south of Kilauea; 300 feet above sea level. Gage read by
Mr. Buch, an employee of Kilauea Sugar Plantation Co.

8. Kaloko, on embankment of Kaloko reservoir about 3 miles southeast of Kilauea;;
740 feet above sea level. Gage read by Mr. Buch, an employee of Kilatea Sugar Plan-
tation Co.

9. Residence of W. 8. Newlun about 41 miles west of Kapaa; 875 feetabovesealevel.

10. Mount Nonou, near house of Elmer M. Cheatham on west slope of Mount Nonou,
about 4 miles west of Kapaa; 350 feet above sea level.

11. North Wailua, at stream gaging station on North Wailua River, about 1 mile
upstream from Kanaha ditch intake, and about 10 miles northwest of Llhue, 650 feet
above sea level,
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12. Waiahi, on South Wailua River, near Lihue Electric Co.’s power plant, 7 miles
from Lihue; 600 feet above sea level.

13. Aakukui, near plantation camp, about 5 miles southwest of Lihue; 350 feet
above sea level; records furnished by Grove Farm.

14. Reservoir No. 6, Grove Farm; at reservoir No. 6 on Grove Farm FPlantation,
about 5 miles west of Lihue; 400 feet above sea level.

15. Hiloa-Manawaiopuna divide, on ridge between east and west branches of
Hanapepe Stream, about 10 miles northeast of Eleele; 2,080 feet above sea level.

16. Hanapepe Valley, on left bank of Hanapepe ditch, 3 miles above Foula, and
about 8 miles north of Eleele; 530 feet above sea level; records furnished by Hawaiian
Sugar Co.

17. Camp No. 2, about 2 miles northwest of Ha.na.pepe and 7 miles scutheast of
Waimea; 250 feet a.bove sea level; records furnished by Hawaiian Sugar Cc.

18. 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.

19. Keanakua, near Halekua camp, on ridge about 16 miles by road and trail north-
northeast of Waimea; 4,450 feet above sea level.

20. Kahana, near Halekua camp, on ridge about 16 miles by road and trail via
Kaholuamanu from Waimea; 3,750 feet above sea level.

21. Kaholuamanu, about 12 miles by road and trail northeast of Waimea; 3,650
feet above sea level.

22. Waimea, in Mr. J. McClellan’s yard; 10 feet above sea level; Mr. McClellan
aids in obtaining record.

23. Camp No. 7, about 2 miles northeast of Waimea; 150 feet above sea level;
records furnished by Hawaiian Sugar Co.

24. Pali trail, half a mile mauka of Kekaha ditch where trail crosses ard about 2
miles mauka from Waimea; 850 feet above sea level; records furnished by Kekaha
Sugar Co.

25. Hukipo, 3 miles northwest of Waimea; 400 feet above sea level; records fur-
nished by Kekaha Sugar Co.

26. Waialae, near Kaholuamanu; 14 miles by road and trail north of Waimea, near
Waialae gaging station; 3,600 feet above sea level.

27. Mohihi-Koaiedivide, onridge about 24 milesby road and trail north of Waimea;
3,950 feet above sea level.

28. 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.

29. Kilohana, near Alakai swamp, about 23 miles by road and tra.ll northeast of
Waimea; 4,023 feet above sea level.

30. Waiakoali, about 22 miles by road via Halemanu north of Waimea; 3,450 feet
above sea level.

31. Paukahana, a.bout 21 miles north of Waimea by road and trail; 3,723 feet above
sea level.

32. Lehuamakanoi, about 22 miles by road and trail north of Waimea; 3,932 feet
above sea level.

33. Puu Lua, near wagon road from Kekaha to Halemanu, about 12 miles north of
Waimea; 3,500 feet above sea level.

34. Kokee, on mesa half a 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. Nuuanu Pali, on the water reservation, near the Pali road, about 200 yards
toward Honolulu from top of Pali; 1,136 feet above sea level.

2. Manoa, at residence of E. H. Hipple, in upper Manoa Valley, about 507 feet west
of highway bridge over the East Branch of Manoa Stream; 300 feet above sea level,
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3. Residence of J. K. Maui in upper Kalihi Valley, 550 feet above s=a level.

4. Ditch tenders’ house at U. 8. Army reservoir in upper valley of the South Kauko-
nahua Stream; 1,200 feet above sea level.

5. Wahiawa Water Co. intake, about 150 yards downstream on left bank of North
Fork of Kaukonahua Stream from Wahiawa Water Co.’s ditch intake, on trail 8 miles
north of Wahiawa; 1,200 feet above sea level. (Described in Water-Suvply Paper 430
as at Waialua Agricultural Co. ditch intake.)

6. Hawaii Preserving Co. office, Wahiawa; 950 feet above sea level; records are
furnished by Hawaii Preserving Co.

7. Makaha, near Waianae, on property of Waianae Plantation; 1,40 feet above sea
level; records furnished by F. Meyer, manager Waianae Plantation.

8. Ditch and trail tender’s house in upper Punaluu Valley, about 2 miles from
Punaluu railroad station; 300 feet above sea level.

MAUI,

1. In H. B. Penhallow’s yard, Wailuku; 390 feet above sea level; rezords furnished
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. 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.

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;
record furnished by board of supervisors, County of Maui.

6. Olowalu Sugar Co.’s mill in Olowalu; 10 feet above sea level; records furnished
by Olowalu Sugar Co. '

7. West slope of Puu Kukui at top of left bank of Honokawai Gulck : about 6 miles
east of Kaanapali and 10 miles from Lahaina; 4,300 feet above sea level; records fur-
nished by the Pioneer Mill Co.

8. West slope of Pun Kukui, about one-balf of a mile south of Horokawai Gulch;
about 4} miles east of Kaanapali and 8} miles from Lahaina; 2,500 feet above sea level;
records furnished by Pioneer Mill Co.

9. Honokawai Gulch at junction with Amalu Stream; on trestle suvporting Hono-
kawai flume about 1,000 feet below intake; about 3} miles from Kasnapali and 73
miles from Lahaina; 1,500 feet above sea level; records furnished by Fioneer Mill Co.

10. Camp on ridge between Honokahau and Kahakuloa gulches besi-e trail leading
to top of Mount Eke; about 12 miles from Honokahau; 2,300 feet abov~ sea level.

11. Honokahau Gulch at ditchman’s house on left bank of stream, 150 feet below
ditch intake; about 8 miles from Honokahsau; 800 feet above sea level; records fur-
nished by Honolua Ranch Co.

12. Rim of extinct crater of Mount Eke; 14 miles by trail from Honokahau; 4,500
feet above sea level.

13. In Waihee Gulch on bank of Spreckel’s ditch at elevation about, 275 feet above
sea level, about 5 miles from Wailuku.

14. Waihee, on roof of building formerly used as plantation office: 34 miles from
Wailuku; 125 feet above sea level; records furnished by Wailuku Sugrr Co.

15. Waiehu, at T. Burlem’s house on old Spreckels ditch just south of South Waiehu
Gulch; 250 feet above sea level.

16. Iao Valley on small plateau or tableland between north and sonth branches of
Iao Stream, about 1 mile above the junction; about 4 miles west of Wailuku; 1,500
feet above sea level, ‘ o
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1. Kemole House, 12 miles southeast of Walmea, 5,500 feet-above sea lev-l; records
furnished by Parker ranch.

2. Pohakuloa, 20 miles southeast of Wannea., 5,700 feet above sea levnl; 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. Kaauhuhu, on property of W. S. May, about 3 miles northwest of Howi; 1,400
feet above sea level; records furnished by W. S. May.

7. Kohala Mountain pipe line, 3 miles north of Waimea; 3,700 feet above sea level;
records furnished by Parker ranch.

8. 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.

9. Lower Kawsainui, in Waipio Valley, near the line of the lower Hamakua ditch,
near Kukuihaele; 1,040 feet above sea level; records furnished by Hawaiian Irriga-
tion Co.

10. Alakahi-Waipio, in Waipio Valley, Kohala Mountains, near the line of the upper
Hamakus ditch; 3,870 feet above sea level; records furnished by Hawaiian Irrigation Co.

11. Alakahi-Waipio, in Waipio Valley, Kohala Mountains, along the I'~e of the
lower Hamakua ditch, near Kukuihaele; 1,030 feet above sea level; records furnished
by Hawaiian Irrigation Co.

12. Upper Koiawe, along the line of the upper Hamakua ditch, Waigio Valley,
near Kukuihaele; 3,350 feet above sea level; records furnished by Hawaiian Irriga-
tion Co.

13. Lower Koiawe, near the line of the lower Hamakua ditch in Waipio Valley near
Kukuihaele; 1,000 feet above sea level; records furnished by Hawaiian Irrigation Co.

14. Waimea, in Waipio Valley along the line of the lower Hamakua ditch, near
Kukuihaele; 980 feet above sea level; records furnished by Hawaiian Irrigation Co.

15. Puu Alala; on Upper Hamskua ditch at boundary east of Governrtent land,
about 5 miles northeast of Waimea Village; 2,800 feet above sea level.

16. 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 Mill.

17. Upper Hope A, on lands of Kukaiau Ranch Co.; 5,000 feet above sea level.
Referred to in previous reports as ‘‘Upper Hapea.”

18. Lower Hope A, on lands of Kukaiau Ranch Co; 4,000 feet above sea level.
Referred to in previous reports as ‘“‘ Lower Hapea.”

19. Kaala, on lands of Kukaiau Ranch Co.; 5,500 feet above sea level.

20. Puu Kea, on lands of Kukaiau Ranch Co.; 8,565 feet above sea level.

21. Halepiula, on lands of Kukaiau Ranch Co; 6,000 feet above sea level.

22. Puuhala, on lands of Kukaiau Ranch Co.; 6,500 feet above sea level.

23. Puu Kihe, 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.

24, Umikoa, on property of Kukaiau Ranch Co. near ranch house; 3,400 feet above
sea level; records furnished by Kukaiau Ranch Co.

25. Old Dairy, on property of Kukaiau Ranch Co.; 4,000 feet above sea level;
records furnished by Kukaiau Ranch Co.

26. United States engineer’s office at Hilo Breakwater, Hilo; 15 feet above sea level;
records furnished by United States engineer’s office.
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Asakukui near Lihue, Kauai, rainfallat.... 211,214

Acre-foot, definition of................ 16

Ahlo ditch near Kaneohe, Oahu........... 103—104
Ahualoa homesteads near Honokaa, Hawaii,

rainfallat. ...l 213,217

Akona ditch near Waimea, Hawaii.......... 208

Alakahi Stream near Waipio, Hawaii.. . 209

Alakahi-Waipio near Waipio Valley, Hawaii,
rainfallat. .eoveoenernnnnn... 213,217

Anahola ditch near Kealia, Kauai.. . 62-63

Anahola River near Kealia, Kaunai.......... 61-62

Appropriation, character and purpose of. 7-8

Austin, H. A. R., work of.......... .22

Authority for work.........c.o.cc.. csanoonuve 7-8
B.

Bailey, C. T., WOrK of e eeerenucenencnnnnan 22
Bridge station, definition of.....cc...u...... 14
C.

Cable station, definition of.......ccoovavnnnes 1

Camp No, 2 near Hanapepe, Kaual, rainmll B
2 T seserans 211,214
Camp No. 7 near Waunea, Kauai, rainfall
Bleeeeiiiearieceneraenennoanas 211,215
China ditch near Hanalel, Kauai..... .
Clark, C. F., cooperation of.......cccoaven.nn
College of Hnwaii, near Honolulu, Oahu,
Manoa Stream at
Computations, accuracy of.
methods of obtaining.............

Conservation fund, source and use of.
Cooperation, featuresof............... -
Cross section, determination of..............
Current meter, deseription of................
D.
Definition of terms....covueeiiencinennnnnn.
Discharge, methods of computing......
Discharge measurements, accuracy of.......
explanation oftablesof..................
Division of hydrography, creation and main-
tenance of.. . -8
Division of Work...cereveceeeceaniannncaras 22
Drainage from swamp hear Honolulu, Oahu. 144
E.
East Branch or Fork. See name of main
stream.
Eleele, Kauai, Hanapepe ditch at Hanapepe
Fals, Near.cesceeeareannnannns 45-46
Hanapepe ditch at Koula, near .......... 46-47
Hanapepe River at Koula,near......... 43-44
Hiloa ditchnear................. e 44-45
. 211,214
.............. eevena. 1617

G.

Gallons per minute, definition of............ 15
Goo, E.E.,, workof.......coonennn... .. 22
Goo, R. M. 8., work of ............... 22
Grove Farm Plantation, ceoperatior of...... 210
H.
Haiku ditch at Peah.l weir, neer Huelo
Mati...oooiiiiinnnnnnn

Haiku Stream near Heeia, Oahu.

Haipuaena Stream near Huelo, Maui...... 182-183
Halekua camp, Kaunai, rainfall near........ 211,214
Halemanu, Kauai, rainfallnear............ 211,215

Hamokua ditch, Lower, at main wwir, near

New, at Halehaku weir, nea~ Huelo,
1 E:31 | 197-198

0ld, at Opana weir, near Huelo, Maui.. 198-199
Upper, at Puualala and Reservqir No. 3
weirs, near Waimea, Hawaii... 202-205

near Waimea, Hawaii.......... 209
Hanalei, Kauai, China ditch near............ 68-69
Hanalei RIvernear......c.eeveeveeen.s 65-67,68
Kalihiwai Rivernear.......ccevecenenn.. 64-65
KauaiElectric Co. power houser ear, rain-
fallat.......... ceseasnesaseess 210,214
Lumahai River near.
rainfallnear..c....cecevevvieeeniiecennens
Sanborn’s House in, rainfall at...... ... 210,214
Waloli Stream near......c....ocvvevennnns 71-72
Hanalei River near Hanalei, Kauai....... 65-67, 68
Hanamaulu ditch near Lihue, Kaugi........ 52
Hanapepe, Kauai, Hanapepe ditch at weir,
T . 48-49
rainfallnear......oovveiiiiiennninaanas 211,214
Hanapepe ditch at Hanapepe Fells, near
“Eloele, KaUAL.wemeunrernrannnnnns 4546
at Koula, near Eleele, Kauai............ 46-47
at weir, near Hanapepe, Kauai.......... 4849

Hanapepe River at Koula, near Eleele, Kauai 43-44
Hanapepe Valley near Koula, Kauai, rainfall

ab....... e eeanccasea—anan 211,214
Hanawi Stream near Nahiku, Maui........ 172-173
Haneohe, Oahu, Kuou Stream near........ 106-107
Hardy, W. V., work of.....c.covvevemnnaaas 22
Hawaii, gaging stationson................... 27
miscellaneous measurements on. ...... 208-209
rainfall stations on.
stream-flow records on........

table gshowing precipitationen...........



220 INDEX,
. Page. Page.
Hawaii Mill Co., cooperation of.............. 210 | Huelo, Maui, Kailua Stream nese.......... 190-191
Hawaii Preserving Co., cooperationof....... 210 Lowrie ditch at Opana weir, near ... 199
Hawailan Commercial & Sugar Co., coopera- Nailiflihaele Stream near.............. 188-190
BHOM OF . o e eteeneeneneeeneenenen 210 New Hamakua ditch at Helehaku weir,
Hawaiian Department of the United States T 197-198
Army, cooperation of............ 210 QOanui Stream NeAr. ccveereerracasennen 191-192
Hawaiian Irrigation Co., cooperation of. 210 Old Hamakua ditch at Opana weir,
Hawaiian Sugar Co., cooperation of... ... 9,210 b 17:) S 198-199
Hawi, Hawaii, rainfall near........... . 213,217 Oopuola Stream near. ....... .. 201
Hawi Weir, Hawaii, Kohala ditch at........ 208 Puohakamoa Stream near. .. 184-187
Heeia, Oahu, Haiku Stream near.......... 1131156 ‘Waikamoi Stream near................ _187-188
Hop Tuck ditch near........ 111-112 | Hukipo near Waimea, Kauai, reinfall at... 211,215
Tolekaa Stream near....... 116-117 | Huleia River near Lihue, Kaufi...cce.coeo... 49-50
Lee ditch near............. 112-113 I
reservoir ditch near........ 115-116 .
‘Wing Wo Taiditch near...... .. 111 | Tao Stream near Wailuku, Mavi............. 201
Hilo, Hawaii, Kipahu Stream near.. . 208 Left Branch, near Wailukv, Maui....... 201
rainfall at Hilo Breakwater at .. 213,217 | Iso Valley, Maui, rainfall nea* Wailuku on
213,217 tablelandin..........ocaiall 212,216
.. 208 | Integration method, use of......... 13
..................... 208 | Investigations, authority for....... 7-8
Hilo Breakwaterat Hilo, Hawaii, rainfall at 213, 217 SCOP@ Of cenenneeeccaneenannanns .- 910
............... 44-45 | Tolekaa Stream near Heeia, Oahu.......... 116-117
Hiloa-Manawaiopuna divide near Eleele, X
i, rai . 211,214 )
........... 210 | KaalaonKukaianranch, Hawa¥, rainfallat 213, 217
Honokahau, Maui, Honokahua Stream near 148-150 | Kaanapali, Maui, rainfall near.............. 212,216

Honolau Stream near. 150-152
rainfall Near......ccooveevecnecnnnanann 212,216
Honokahau Gulch near Honokshau, Maui,
rainfallat..............oooll 212,216
HonokahauStream near Honokahau, Maui. 148-150
Honokawai ditch near Lahaina, Mani..... 153-154
Honokawai Gulch near Kaanapal, Maui,
rainfallat.. ...t 212, 216
Honokawai Stream near Lahaina, Maui... 152-153
Honolua ranch, cooperation of............... 9,210

Honolua Stream near Honokahau, Maui .. 150-152
Honolulu, Oahu, drainage from swamp near. 144

East Branch of Manoa Stream near...... 90-91
East Manoa ditchnear............
Kalihi Streamnear................ ..
Main leak reservoir No. 4 P
Manoa Stream at College of Hawaii, near. 86-87
Maole Stream mear.........coocoonmannnn. 144
Nuuanu Stream below Reservoir No. 2
wasteway, near.......coceavaunen 84-86
Total seepage reservoir No. 4 near........ 144
Waikiki swampsin.........coevennaaneen 144
‘West Branch of Manoa Stream near...... 88-89
Honomanu Stream near Keanae, Maui.... 180-182
Honopou Stream near Huelo, Maui........ 195-197
Hoolawaliilii 8tream near Huelo, Maui.... 193-1%4
Hoolawanui Stream near Huelo, Maui..... 194-195

Hooleinaiwa Stream near Kaneohe, Oahu. 104-105
Hope A, Lower,on Kukaiau Ranch Co. lands,

Hawali, rainfallat............. 213,217
Upper, on Kukaiau Ranch Co. lands,
Hawali, rainfall at............. 213, 217
Hop Tuck ditch near Heeia, Oahu. eeee 111-112
Horner, D.E,, workof..........ccoeiaiiaans 22
Huelo, Maui, Haiku ditch at Peahi weir,
122 Y 200-201
Haipuaena Stream near.. .. 182-183

Hoolawaliilii Stream near...
Hoolawanui Stream near . .
Honopou Stream near................. 195-197

Kaauhuhu near Hawi, Hawaii. rainfall at. 213,217
Kahakuloa Stream, Maui, discl arge measure-

(53 11 2 201
Kahana, Oahu, East Branch, Kahana Stream
772 122-124
Kahana, Kauai, rainfall at.....cceoaoa... 211,215
Kahana Stream near Kahana, Qahu....... 121-122
East Branch, near Kahana Oahu..... 122-124
Kahanaiki Stream near Kailua. Oahu..... 100-101
Kahawainui Stream, East Brarch, near Laie,
L0 3 1 T, 132-133
Kaheaku, John, work of............. e 22
Kaholalele ditch near Lihus, Kauat 82
Kaholuamanu, Kauai, near "Vaimea, rain-
EE:11 I P, 211,215
rainfallnear.........covocciiiiannnna.. 211,214
Kahoma development tunnel near Lahaina, _
M. .neeiieiiniainnanes 156-157
springs at, near Lahaina, ¥ wi........... 201

Kahoma Stream near Lahaina, Maui.. 154-156,201
Kahuku, Oahu, East Branch o° Malackahana

Stream near.......ceeeeeeno.o. 133-134
Middle Branch of Malask<hana Stream
NOAT. - eereeerncanovenncancnnnan 134-135
Kahuku Plantation, cooperation of......... N 9
Kailua, Oahu, Kahanaiki Strenw near..... 100-101
Kailua Stream near......c..ceeevucennen 94
Kaimi Stream near. ... ......... ceeneen .. 97-98
Kamakalepo Stream neal..weeeernnesss 99-100
Main Springnear.......ccccveeecvananes . 98-99
Makawao ditch near.....cccovececennnens 93
Makawao Spring near....cecceeeenacann. g7/
Makawao Stream near.. cees 96
‘Wong Leong's ditch near..cccceveeeannns 95
Kailua Stream near Huelo, Maui.......... 190-191
near Kailua, Oahm............. . 0w
Kaimi Stream near Kailua, Oahu............ 97-98
Kalihi Stream near Honolulu, Oahu......... 83-84
Kalihi Valley, Oahu, rainfallir......._.... 212,215

Kalihiwai River near Hanalei, Kauai........ 64-65
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Page. Page.

Kalokonear Kilauea, Kauai, rainfallat.... 210,214 | Kilauea, Kauai, Kilanea River near......... 82
Kaluapui Stream near Hauula, Oahu...... 120-130 | Kilauea River near Kilauea, Kauai.......... 82

Kamakalepo Stream near Kailua, Oshu. ... 99-100
Kamenehune ditch near Waimea, Kanai. ... 36-37

Kamuela, Hawaii, Pelekuaiao ditch near..... 208
Waikoloa Stream near...........cc...... 208
Kanaha ditch near Lihue, Kauai............ 55-56
Kaneohe, Oahu, Ahlo ditch near. . 103-104
Hooleinaiwa Stream near. . . 104-105
Kaneohe Stream near.... 101-102
Kaws Stream near . 10
Kuou ditch near..... .. 107
Luluku Stream near......ccceceeeenennns 108
North Luluku ditch near...... vetescores 109
Piho Stream near...........ceceeeeaee. 105-106
Young Mau ditch near........ ... 102-103
Kaneohe Ranch Co., cooperation of.......... 9
Kaneohe Stream near Kaneohe, Oahu..... 101-102
Kapaa, Kauai, rainfallnear................
Kapaa River near Kealia, Kauai.
Kapahi ditch near Kealia, Kauai
Kapaka near Hanalei, Kauai, rainfall at... 210,214
Kauai, list of stationson...........cc.ceceeen
miscellaneous measurements on
rainfall stations on.
stream-flow records on..........
table showing precipitation on.. 214-215
Kausai Electric Co., cooperation of. .......... 9,210
power house, near Hanalei, Kauai, rain-
fall 8t oo iiiaenenae. 210,214
Kauaikinana Stream near Walmea, Kauai... 82
Kauaula ditch near Lahaina, Maui........ 160-162
Kauaula Stream near Lahaina, Maui 159-160

Kaukonahua Stream, left branch of North
Fork of, near Wahiawa, Oahu. 138-139

right branch of North Fork of, near
‘Wahiawa, Oahu............... 136-137
South Fork, near Wahiawa, Oahu..... 140-143

Kaukonahua Stream valley, South, Oahu,

. 212,215
.......... 110
...... 20-31
Kawainui, Lower, near Kukuihaele, Hawaii

213,217

Upper, near Kukuihaele, Hawaii, rain-
213,217
Kawainui Stream near Waimea, Hawalii..... 209
near Waipio, Hawaii.................... 209
Kealia, Kanai, Anahola ditch near. 62-63
Anahola River near......... ... 61-62
Kapaa River near..... . 58-59
Kapahiditchnear. ...........ccoiveenn.n 59-61
Keanse, Maui, East Wailuaiki Stream near. 174-176
East Wailuanui Stream near.......... 177-179
'Honomanu Stream near-. ...... .. 180-182
‘West Kopiliula Stream near. . 173174
‘West Wailuaiki Stream near... . 176177
‘West Wailuanui Stream near. . . 179-180

Keanakua near Halekua, Kauai, rainfall at. 211,214

Kehahs ditch near Waimea, Kauai.......... 82
Kehena ditch near Kohala, Hawaii 209
Kekaha, Kauai, rainfallnear...... . 211,215
Kekaha ditch near Waimea, Kauai .. B34
Kekaha Sugar Co., cooperationof............ 210
Kemole Hotise near Waimea, Hawaii, rainfall
Berrrenreencracnn vrgmeezenenns 213,217

Kilohana near Waimea, Kauai, rainfall at. 211,215
Kipahu Stream near Hilo, Hawaii. . .-

Klise, R. D., work of...............
Koaie Stream near Waimea, Kauai .
Kohala, Hawaii, Kehena ditch near......... 209
Kohala ditchnear.........c...c.cvvaaaa.. 209
Kohala ditch at Hawi Weir, Hawi. 208
at Kohala, Hawaii........... ... 209
near Kohala, Hawaii.................... 209
Kohala Mountain pipe line near Wa‘mea,
Hawaii, rainfallat..._.......... 213,217
Koiawe, Lower, near Kukuihaele, Hawaii,
rainfallat.........ooooemen.... 213,217
Upper, near Kukuihaele, Hawaii, rain-
fallat... ..o 213,217
Koiawe Stream near Waimea, Hawaii 209

Kokee near Waimea, Kauai, rainfall at.... 211 215

Koloa Stream near Laie, Oahu......_..... 131-132
Koolau Agricultural Co., cooperation of ..... 9,210
Kopiliula Stream, West, near Keanae, Maui 173-174
Koula, Kanal, rainfallnear................ 211,214
Kukaiau, Hawaii, rainfall near. . . 213,217
Kukaiau Ranch Co., cooperationof.......... 210
lands, Hawaii, rainfallat.............. 213,217
Kukuihaele, Hawaii, Lower Hamakua ditch
at main weirmear.............. 205-208
Lower Hamakua ditch near. ... 209
rainfallnear................. 213,217
Kuou ditch near Kaneohe, Oahu.. ... 107
Kuou Stream near Kaneohe, Oahu........ 106-107
L.

Lahaina, Maui, Honokawai ditch near..... 153-154
Honokawai Stream near............... 152-153
Kahoms development tunnel near..... 156-157
Kahoma Streamnear.............. 154-156,201
Kauaula ditchnear........ ... 160-162
Kauaula Stream near...... . 159-160
Lahainaluna Stream near.. . 157-159
Launiupoko Stream near.. . 162-163
rainfallmear..... ... ...l 212,216
springs at Kahoma development tmnel

1T U 201

Lahainaluna Stream near Lahaina, Marf.. 157-159

Laie, Oahu, East Branch of Kahawainui

Streamnear..........c........ 132-133
Koloa Stream near.......... 131-132
Laie Plantation, cooperation of.. 9
Larrison, G. K., supervision by........ .- 22
Tauniupoko Stream near Lahaina, Mavi.. 162-163
Lee ditch near Heeia, Oahu............... 112-113
Lehuamakanol near Waimea, Kauai, rain-
fallat. . .ooeeeniii e 211,215
Lihue, Kauai, East Branch of North Fork of
Wailua River near............... 56-58
Hanamaulu ditch near......... . 52
Huleia Rivernear............. ... 49-50
Kaholalele ditchnear. . ..., 82
. 55-56
. 52-53
. 211,214
South Fork of Wailua River near. . . 50-51
Lihue ditch near Lihue, Kausi......,.,-..., §2-§



222 INDEX.
Page. N. Page.
Lihu? Plantation Co., cooperation of......... 9 Nahiku, Maui, Hanawi § near....... 179-178
Lowrie dith o Opana welr, noar Huelo, | Nliilihaele Stream near Fuelo, Maui. ... 185-190
............................ , N
Luluku ditch, North, iear Kaneohe, Oabu. . 109 | NO™1ums Fouse ncar Kapos, Kaval, raint?
Luluku Stream near Kaneohe, Oahu........ 108 e e T L
Lumsahai River near Hanalel, Kauai......... 6-71 North Branch or Fork. See name of main
Lyons ditch near Waimea, Hawaii........ . 208 sftream. .
Nuuanu Pali, Oahu, rainfallat............ 211,215
M. Nuuanu Stream below Reservoir No. 2 waste-
way, near Honolulu, Oahu...... 84-86
McClellan, J., cooperationof................. 210
Main leak reservoir No. 4 near Honolulu, 0.
Oghu..........oool. 144 | Oahu Island, list of stationson. .......... 23, 24,25
Main Spring near Kailua, Oahu ... 98-99 miscellaneous measurements on.......... 144
Makaha near Waianae, Oahu, rainfall at... 212,215 rainfall stations on.............. 211-212
Makawao, Maui, rainfall near. ... . 212,216 stream-flow records on. . . ... . 83-144
Makawao ditch near Kailua, Oahu.. 3 table showing precipitationon.......... 215
Makawao Spring near Kailua, Oahu......... 97 | Oanui Stream near Huelo, Maui........... ‘191192
Makawao Stream near Kailua, Oahu........ 9 | Old Dairy on Kuksisu Ranch Co., Hawaii,
Makaweli, Kauai, Olokele ditch at Tunnel PaINAl Abenn e 213,217
No.12,mear............cooeouiie 4041 | Olinda, Maui, rainfall near................. 212,216
Olokele ditch at weir, near...... 42-43 | Olokele ditch at Tunnel No. 12, near Maka-
Makaweli River near Waimea, Kauai. .. 3738 well, Kausi........coeuenenennn.. 4042
Makee Sugar Co., cooperationof............. 9 at weir, near Makaweli, Kavai.......... 4243
Malaekahana Stream, East Branch, near Olokele mauka near Waimea, Kauai, rainfall
Kahuku, Oaht........ccoe. .. 133-134 P R ... 211,214
Middle Branch, near Kahuku, Oahu... 134-135 | QOlokele River near Waimea, Ksuai. .. ...... 3840
Manoa, East, ditch near Honolulu, Oahu.... 92 | Olowalu, Maui, Olowalu ditch rear. .. .... 164-165
Manoa in upper Manoa Valley, Oahu, rainfall Olowalu Stream near.................. 163-164
B 211,215 rainfall ab.........cooeeieeeieanns 212,216
Manoa Stream at College of Hawaii, near Ukumehame Stream near............. 165-167
Houoluly, Oahut................. Olowalu ditch near Olowalu, Maui.. ...... 164-165
East Branch, near Honolulu, Oahu.... Olowalu Stream near Olowalu, Maui. . .... 163-164
‘West Branch, near Honolulu, Oahu. Olowalu Sugar Co., cooperation of ........... 9,210
Man’s water, definition of............... - 16 | Oopuola Stream near Huelo, Meni. .. ....... 201
Maole Stream near Honolulu, Oahu. . L. 144 P
Maui, list of stationson. .. ........ccooee.... 25-27 ' .
miscellaneous measurements on.......... 201 | Pacific Sugar Mill, cooperation of............ 210
rainfall stationson................ Pali trail near Waimea, Kauai, rainfall at.. 211,215
stream-flow records on. . Palolo ditch near Waikapu, Mani......_... 168-170
table showing prempltatlon on .- Paukahana near Waimea, Kauai, rainfall
Maui, East, list of stationson... . .......__. 26-27 - R 211,215
Maui, West, list of stations on. v..... 25-26 | Pelekuaiao ditch near Kamuela Hawaii..... 208
Maui Board of Supervisors, cooperatmn of.. 210 | Penhallow’s residence, Wailukr', Maui, rain-
Maui’s residence, Kalihi, Oahu, rainfall at. 212, 215 fall @b.esne e earcmaneaeannnn 212,216
Maunawili Ranch, cooperation of............ Piho Stream near Kaneohe, Oahu......... 105-106
May, W. S., cooperation of. . ................ 210 Pilaa near Kilauea, Koual, rainfallat...... 210,214
Measurements, stream-flow, methods of ob- Pioneer Mill Co., cooperation of.............. 9,210
taining. ... ... Pohakuloa near Waimea, Hawai' reinfall at 213,217
Meyer, F., cooperation of Punaluu, Oahu, Punaluu Stream near. ... 124-127
Million gallon.s per 24 hours, use of. e ‘Waihoi Stream near............. ——van 127-128
definitionof.................ool.l. Punaluu Stream, Oshu, Msain Fork, dis-
i charge measuremen’*s.. .
near Punaluu........coooiivnnannnn...
North Branch of Main Fork of, discharge
MeASUreMentS. o vevennnennnaannnn 144
North Branch of South Forl:of, discharge
s measurements.......... R 144
rainfallat... .. .. ............ 211,215 South Fork of, discharge measurements. 144
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