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SURFACE WATER SUPPLY OF HAWAIL JULY 1, 1916,
TO JUNE 30, 1917.

AUTHORITY FOR INVESTIGATIONS.

This volume contains results of measurements of the flow of cer-
tain streams and ditches and records of rainfall in the Territory of
Hawaii made during the year ending June 30, 1917. The investiga-
tions leading to the report were made by the United States Geological
Survey in cooperation with the Territory of Hawaii, under the general
sanction of the organic law of the Survey (Stat. L., vol. 20, p. 394),
which contains the following paragraph:

Provided, That this officer [the Director] shall have the direction of the geological

survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

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

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

for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

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

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

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

7



8 SURFACE WATER SUPPLY OF HAWAII, 1916-17.

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

Section 1 of act 56 reads:

The board of agriculture and forestry is hereby authorized to create and maintain
a division of hydrography for the investigation and determination of the water re-
sources of the Territory by the gaging of streams and rainfall and other means, in
cooperation with the United States Geological Survey or otherwise, and in further-
ance thereof to take over and exercise the functions of the Territory in the conduct of
the present hydrographic survey of the Territory.

Section 2 provides that this act shall take effect July 1, 1913.
Section 1 of act 57 reads:

All revenues derived from water licenses issued by the Territory during the period
beginning July 1, 1913, and ending June 30, 1915, whether by way of rentals or other-
wise, shall constitute and be held as a special fund in the treasury of the Territory
to be disbursed on warrants of the auditor issued on approved vouchers of the presi-
dent of the board of commissioners of agriculture and forestry. Such moneys shall be
apportioned and applied from time to time by the board of commissioners of agri-
culture and forestry, acting with the approval of the governor, equally between the
division of forestry and the division of hydrography to the following general purposes,
and not otherwise:

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

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

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

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

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

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

ACT 27.

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

SEc. 2. The commissioner of public lands shall have and exercise the same powers,
duties, and jurisdiction with respect to said division as are now exercised by the
board of commissioners of agriculture and forestry.

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

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

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

The principal features of this agreement are:

1. The United States Geologlcal Survey assumes the responsnblhty
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 satlsfactory
the agreement can be terminated.

3. Accounts for payment of salaries, travel, and subsistence, sup-
plies, or other expenses necessary to the completion of the Work shall
be rendered in the manner required by the laws and regulations of
the contracting parties, and vouchers shall be presented 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 represented in
the cooperation by the Board of Conservation; from July 1, 1913,
to March 23, 1917, by the Board of Commissioners of Agriculture
and Forestry; and since this date by the Commissioner of Public
Lands.

OTHER COOPERATION. )

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

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

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

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

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

Cooperation in the collection of records for whose accuracy respon-
sibility has not rested with the Survey has been acknowledged in the
descriptions of the stations. Special acknowledgment is due to the
following individuals and companies cooperating under plans 1, 2, and
3: Island of Kauai—Hawaiian Sugar Co., Mr. Charles Rice, Makee
Sugar Co., Kauai Electric Co., Waimea Sugar Co., and Lihue Planta-
tion Co.; Island of Oahu—United States Army Constructing Quarter-
master Department, Wahiawa Water Co., Kahuku Plantation, Laie
Plantation, Koolau Agricultural Co., Kaneohe Ranch Co., and Mauna-
wili Ranch; Island of Maui—Wailuku Sugar Co., Pioneer Mill Co.,
Olowalu Sugar Co., Honolua Ranch, and East Maui Irrigation Co.

SCOPE OF WORK.

The investigations of 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 varies for dif-
ferent streams. Experience has shown that the records should be
kept from 20 to 30 years.

In the performance of this work an effort is made to reach the
highest degree of precision possible with a rational expenditure of
time and money. In all engineering work there is a point beyond
which refinement is needless and wasteful, and this statement applies
with especial force to stream-measurement work in Hawaii. It has
been found, however, that it is possible to obtain data which are
sufficiently accurate, although many of those presented in this report
are for periods too short to warrant definite conclusions.

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

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

FIELD METHODS OF MEASURING STREAM FLOW.
' BASE DATA.

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

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

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

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

WEIR MEASUREMENTS.

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

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

VELOCITY-AREA METHOD.

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

The method of making the soundings depends on the size and stage
of the stream. On ditches and small streams, where the depths and
velocities are not large, a graduated rod may be used; on large
- streams, which must be measured from bridges or cables, a lead
weight and sounding line must beused. The size of weights—whether
10 or 15 pounds—depends on the swiftness of the current; and the
weights are torpedo shaped, so as to offer as little res1stance as
poss1b1e to the moving water.

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

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

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

The penta-recording current meter consists of six cups attached
to a vertical shaft which revolves on a conical hardened-steel point
when immersed in moving water. The revolutions are indicated
electrically ar acoustically. The rating, or relation between the
velocity of moving water and the revolutions of the wheel, is deter-
mined for each meter by drawing it through still water for a given
distance at different speeds and noting the number of revolutions for
each run. From these data a rating table is prepared which gives
the velocity in feet per second of moving water for any number of
revolutions in a given time. The ratio of revolutions per second to
velocity of flow in feet per second is very nearly a. constant for all
speeds and is approximately 0.45.

1 Further information regarding the float method is givén in Water-Supply Paper 95 and in textbooks
on stream flow.
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Three classes of methods of measuring velocity with current meters
are in general use—multiple-point, single-point, and integration.

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

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

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

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

Extensive experiments by means of vertical velocity curves show
that the thread of mean velocity generally occurs between 0.5 and
0.7 total depth. In general practice the thread of mean velocity is
considered to be at 0.6 depth, and at this point the meter is held in
most of the measurements made by the single-point method. A
large number of vertical velocity curve measurements, taken on
many streams and under varying conditions, show that the average
coefficient for reducing the velocity obtained at 0.6 depth to mean
velocity is practically unity. The variation of the coefficient from
unity in individual measurements is, however, greater than in the 0.2
and 0.8 method and the general results are not so satisfactory.
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In the other principal single-point method the meter is held near
the surface, usually 1 foot below, or low enough to be out of the effect
of the wind of other disturbing influences. This is known as the sub-
surface method. The coefficient for reducing the velocity taken at
the subsurface to the mean has been found to be in general from
about 0.85 to 0.95, depending on the stage, velocity, and channel
conditions. The higher the stage the larger the coefficient. This
method is especially adapted for 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 velocity determination.

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

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

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

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

A wading station is one at which measurements are made only by
wading—that is, no means exist for getting above the water at any
stage except by wading. Such stations are usually on ditches or wide,
shallow streams, which do not fluctuate greatly. On many streams

1For a discussion of methods of computing the discharge of a stream see Engineering News, June 25,1908,
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however, measurements are made at low stages by wading, even
though other means exist for making measurements at higher stages.

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

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

A suitable place for a gaging station having been selected, a staff
gage is set in the edge of the stream, either vertical or inclined, but
graduated into tenths, half-tenths, or 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 éxtreme low water. The datum is also Teferred to 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. Owing to the
rapid rise and fall of most of the streams in Hawaii, two gage-height
readings a day will not as a rule give a true mean for the 24 hours.
For this reason, and also owing to the fact that many of the gaging
stations are necessarily situated in the mountains at points remote
from all habitations and difficult of access, it has generally been
found necessary to use water-stage recorders. These instruments are
of various types, some requiring weekly visits and others operating
for a month without attention.

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

DEFINITION OF TERMS.

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

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

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

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

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

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

An “acre-foot” is equivalent to 43,560 cubic feet, and is the quan
tity required to cover an acre to the depth of 1 foot. The term is
commonly used in connection with storage for irrigation.

In the Territory of Hawaii the unit most commonly used in
measuring 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 gen-
erally used in connection with pumping and irrigation. In the latter
sense ‘‘million gallons” as an absolute quantity is used in the meas-
urement of storage capacities of reservoirs.

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

“Man’s water’’ is an irrigator’s term also in common use in Hawaii.
It signifies the amount of water that one irrigator can properly handle
in the field. It varies greatly, being dependent upon the condition of
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the furrows, the age of the crop, and the skill and individuality of the

irrigator.
CONVENIENT EQUIVALENTS.

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

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

n-0; feet).
Discharge Run-off (acre-feet)
(second-
feet). 1 day. | 28days. | 29days. | 30days. | 31days.
1 1.983 55.54 57.52 59.50 61.49
2 3.967 13l 115.0 119.0 123.0
3 5.950 166. 6 172.6 178.5 184.5
4 7.934 222.1 230.1 238.0 246.0
5 9.917 277.7 287.6 297.5 307.4
6 11.90 333.2 345.1 357.0 368.9
71 13.88 388.8 402.6 416.5 430.4
8 15.87 444.3 460.2 476.0 491.9
9 17.85 499.8 517.7 535.5 553.4

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

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

1,000,000 United States gallons equals 3.07 acre-feet.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

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

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

1 second-foot for one year (365 days) equals 724 acre-feet.

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

1 second-foot for one day covers 1 square mile 0.03719 inch deep.

1 second-foot for one day equals 1.983 acre-feet.

1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.

1 inch deep on 1 square mile equals 0.0737 second-foot per year.

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot equals 7.48 gallons.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per-second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equals about 1 kilowatt.

To calculate water power quickly: i Xﬁm s fem":net horsepower on water

wheel realizing 80 per cent of theoretical power.
40532°—18—wsP 465——2
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OFFICE METHODS OF COMPUTING AND STUDYING
DISCHARGE AND RUN-OFF.

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

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

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

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

The stations of class 1 represent the most favorable conditions for
an accurate rating and are also the most economical to maintain.
The bed of the stream is usually composed of rock and is not subject
to the deposits of sediment and loose material. This class includes
also many stations located in a pool below which is a permanent
rocky riffle that controls the flow like a weir. 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, mountainous streams
with steep slopes. The beds of such streams are, as a rule, com-
paratively permanent during low and medium stages, and when the
flow is sufficiently well defined by an adequate number of discharge
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measurements before and after each flood the stations of this class
give nearly as good results as those of class 1. As it is seldom pos-
sible to make measurements covering the time of change at flood
stage, the assumption is often made that the curves before and after
the flood converged to a common point at the highest gage height
recorded during the flood. Hence the only uncertain period occurs
during the period of actual change in conditions of flow.

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

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

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

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

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

At low or medium stages slight changes of an oscillating character
are usually averaged by a mean curve drawn among them parallel
to the standard curve, and if the individual measurements do not
vary more than 5 per cent from the rating curve the results are
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 sections only
by frequent discharge measurements, the frequency ranging from a
measurement every two or three weeks to a measurement every day,
according to the rate of diurnal change in conditions of flow. These
measurements are plotted and a mean or standard curve drawn
among them. It is assumed that there is a different rating curve
for every day of the year and that the curves are parallel to the stand-
ard curve with respect to their ordinates. On the day of a measure-
ment the rating curve for that day passes through that measurement.
For days between successive measurements it is assumed that the
rate of change is uniform, and hence the ratings for the intervening
days are equally spaced between the ratings passing through the two
measurements. This method must be modified or abandoned
altogether under special conditions. Personal judgment and a
knowledge of the conditions involved can alone dictate the course
then to be pursued.
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After the computations have been completed they are entered in
tables and carefully studied and intercompared to eliminate or
account for all gross errors so far as possible. Missing data are
filled in, so far as feasible, by means of comparison with records for
adjacent streams The attempt ismade to complete records for years
or periods of discharge, thus eliminating fragmentary and disjointed
records. Full notes accompanying such estimates follow the daily and
monthly discharge tables.

EXPLANATION OF TABLES.

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

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

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

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

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

In the table of monthly discharge the column headed ‘‘Maximum ”
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is the
mean for the day, it does not indicate correctly the stage when the
water surface was at crest height and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise in the column of ‘“Minimum” the quantity given is the mean
flow for the day when the mean gage height was lowest. The
columns headed ‘“Mean” give the average flow in million gallons per
day and in cubic feet per second during the month. The ‘““Total in
million gallons” and ‘‘Total in acre-feet” given in the columns under
these heads are computed from the mean discharge in million gallons
per day.
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Owing to the volcanic formation of the Hawaiian Islands there is
such wide diversity in the character and porosity of the rocks of the
various drainage basins that the determination of a general relation
between rainfall and run-off isof no value. For this reason informa-
tion concerning drainage areas has been omitted in the station
descriptions.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

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

The accuracy recorded in the station description is based on the
accuracy of the rating curve, the reliability of the gage-height record,
the range of the fluctuation in stage, and knowledge of local condi-
tions. The use of ‘‘good,” ‘‘fair,” ‘‘poor,” or ‘‘approximate” indi-
cates that the probable errors are within 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 records already
collected 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, and John Kaheaku.

GAGING STATIONS MAINTAINED IN HAWAII.

The following list comprises the gaging stations maintained in
Hawaii by the United States Geological Survey and cooperative
parties. The stations are arranged by stream basins and appear in
systematic order for the several islands, tributaries of main streams
being indicated by indention. The dates show the years or parts
of years for which records are available. A dash following the date
indicates that the station was being maintained June 30, 1917.

KAUAI ISLAND.

Waimea River near Waimea, 1910~

Poomau River:

Kawaikoi Stream near Waimea, 1909-1917.
Waiakoali Stream near Waimea, 1909-1912.

Mohihi Stream near Waimea, 1909-1912.

Waiahulu Stream near Waimea, 1916-

Koaie Stream near Waimea, 1916—

Waialae River near Waimea, 1910-1916.

Waialae River at elevation 800 feet, near Waimea, 1916~
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Waimea, River tributaries—Continued.
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=
Kekaha ditch at siphon near Waimea, 1910-1912.
Kekaha ditch at tunnel No. 12, near Waimea, 1910-1914.
Kekaha ditch below tunnel No. 12, near Waimea, 1916—
Waimea ditch near Waimea, 1911-1913, 1916—
Kamenehune ditch near Waimea, 1911—
Makaweli River near Waimea, 1911-1917.
Halekua Stream near Waimea, 1912-13.
Olokele River near Waimea, 1915-1917.
Olokele ditch at tunnel No. 12, near Makaweli, 1904-1917.
Olokele ditch at weir, near Makaweli, 1912-1917.
Poowaiomahaihai ditch near Waimea, 1911-1913.
Hanapepe River above Hanapepe Falls, near Eleele, 1911-12.
Hanapepe River at Koula, near Eleele, 1910-1916.
Hiloa ditch near Eleele, 1911-1915.
East Branch Hanapepe River below Hanapepe Falls, near Eleele, 1911-12.
Hanapepe ditch at Hanapepe Falls, near Eleele, 1911-1915.
Hanapepe ditch at Koula, near Eleele, 1910~
Hanapepe ditch at weir near Hanapepe, 1910—
Huleia River near Lihue, 1912-1915.
Hanamaulu River at Kapaia, near Lihue, 1911-1914.
Wailua River:
South Fork of Wailua River at siphon near Lihue, 1910-11.
South Fork of Wailua River near Lihue, 1911-
Hanamaulu ditch near Lihue, 1910-
Lihue ditch near Lihue, 1910-
North Fork of Wailua River near Lihue, 1910-1914.
North Fork of Wailua River at elevation 650 feet near Lihue, 1914—
Kanaha ditch near Lihue, 1910-
East Branch of North Fork of Wailua River near Lihue, 1912-
Uhau Iole Stream at elevation 750 feet, near Lihue, 1912.
Keahua Stream at elevation 750 feet, near Lihue, 1912.
Kawi Stream at elevation 750 feet, near Lihue, 1912.
Konohiki Stream at Makakualele weir (mauka) near Kapaa, 1911-1913.
Kaehulua Stream at Kuhinoa (mule stable) weir, near Kapaa, 1911-1913.
South Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-12.
North Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-1913.
Kapaa River near Kealia, 1910~
Akulikuli Spring near Kealia, 1911-1913.
Kapahi ditch near Kealia, 1909—
Tunnel ditch at Kapahi, near Kapaa, 1909-1911.
Kapaa ditch at Kapahi, near Kapaa, 1909-1911.
Pipe ditch at Kapahi, near Kapaa, 1909-1911.
Kealia Stream:
Kaneha ditch near Kealia, 1909-1913.
Anahola River at elevation 1,140 feet near Kealia, 1912.
Anahola River near Kealia, 1910. 1912-
Anahola River at Kiokala dam, near Kealia, 1910-1912.
Anahola ditch above Kaneha reservoir, near Kealia, 1914
Anahola ditch at Kiokala, near Kealia, 1909-1914.
Anahola ditch at Makai weir, near Kealia, 1909-1911.
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Kalihiwai River near Hanalei, 1914—

Kalihiwai River near Kilauea, 1912-1914.

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

Hanalei River near Hanalei, 1911-
China ditch near Hanalei, 1911-
Kuna ditch near Hanalei, 1912-13. 1916-

Lumahai River near Hanalei, 1914-1917.

Lumahai River near Wainiha, 1912.

Waioli Stream near Hanalei, 1914—

Wainiha River near Hanalei, 1914-1917.

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

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

OAHU ISLAND.

Kalihi Stream near Honolulu, 1913—
Nuuanu Stream at Laukaha weir in upper Nuuanu Valley, near Honolulu, 1903,
1910-1913.
Nuuanu Stream below Reservoir No. 2 wasteway, near Honolulu, 1913-
Nuuanu Stream at Kuakini Street, near Honolulu, 1911-12.
Lulumaha ditch at upper Nuuanu reservoir, near Honolulu, 1911-1913.
Pauoa Stream at upper Pauoa Valley, near Honolulu, 1911-1913.
Kahuawai Spring, near Honolulu, 1912-1914.
Manoa Stream at upper Manoa Valley, near Honolulu, 1910-1913.
Manoa Stream at College of Hawaii, near Honolulu, 1909-
West Branch of Manoa Stream near Honolulu, 1913
East Branch of Manoa Stream near Honolulu, 1913-
East Manoa ditch near Honolulu, 1915-1916.
Palolo Stream:
Pukele Stream at Mahoe springs, near Honolulu, 1912-13.
Waiomao Stream at upper Palolo Valley, near Honolulu, 1911-1913.
Waiomao Stream above Pukele, near Honolulu, 1911-12.
Waimanalo ditch below main reservoir, near Waimanalo, 1912-13.
Pump ditch near Waimanalo, 1912.
Makawao ditch near Kailua, 1912-1916.
Kailua Stream near Kailua, 1912-1916.
Wong Leong’s ditch near Kailua, 1912-1916.
Makawao Stream near Kailua, 1912-1916.
Makawao Spring near Kailua, 1914-1916.
Kaimi Stream near Kailua, 1912-1916.
Main spring near Kailua, 1914-1916.
Kamakalepo Stream near Kailua, 1912-1916.
Pohakea Stream near Kailua, 1912-1914.
Kahanaiki Stream in Kailua Valley, near Kailua, 1912.
Kahanaiki Stream near Kailua, 1914-1916.
South Branch of Kahanaiki Stream near Kailua, 1913-14.
North Branch of Kahanaiki Stream near Kailua, 1913-14.
Kahanaiki ditch in Kailua Valley, near Kailua, 1912-13.
Kaneohe Stream near Kaneohe, 1914-1916.
Young Mau ditch near Kaneohe, 1914-1916.
Ahlo ditch near Kaneohe, 1914-1916. -
Hooleinaiwa Stream near Kaneohe, 1914-1916.
Piho Stream near Kaneohe, 1914-1916.
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Kaneohe Stream tributaries—Continued.
Kuou Stream near Kaneohe, 1914-1916.
Kuou ditch near Kaneohe, 1914-1916.
Luluku Stream near Kaneohe, 1914-1916.
North Luluku ditch near Kaneohe, 1914-1916.
Kawa Stream near Kaneohe, 1914-1916.
Heeia Stream:
Wing Wo Tai ditch near Heeia, 1914-1916.
Hop Tuck ditch near Heeia, 1914-1916.
Lee ditch near Heeia, 1914-1916.
Haiku Stream near Heeia, 1914—
Reservoir ditch near Heeia, 1914-1916.
Waipio ditch near Heeia, 1914-1916.
Tolekaa Stream near Heeia, 1914-1916.
Waiahole Stream below power house, near Waiahole, 1915.
Waiahole Stream near Waiahole, 1911-1916.
Waiahole Stream at Waiahole, near Waikane, 1911-12.
Waihi Stream near Waikane, 1911,
Halona Stream near Waikane, 1911.
Waianu Stream near Waikane, 1911.
Waikane Stream near Waikane, 1911-1912.
Kahana Stream near Kahana, 1914-1917.

East Branch of Kahana Stream near Kahana, 1914-—1917 2

Punaluu Stream at elevation 539 feet, near Punaluu, 1915-
Punaluu Stream at elevation 250 feet, near Punaluu, 1914
Punaluu Stream near Hauula, 1906-7.

Waihoi Stream near Punaluu, 1915—

Kaluanui Stream near Hauula, 1906-7, 1915-17.

Kaipapau Stream near Hauula, 1906-7.

Koloa Stream near Laie, 1914—

Wailele Stream near Laie, 1914

East Branch of Kahawainui Stream near Laie, 1914—

East Branch of Malaekahana Stream near Kahuku, 1914—
Middle Branch of Malaekahana Stream near Kahuku, 1914—
Kaukonahua Stream:

North Fork of Kaukonahua Stream near Wahiawa, 1911.

25

Right Branch of North Fork of Kaukonahua Stream near Wahiawa, 1913

Left Branch of North Fork of Kaukonahua Stream near Wahiawa, 1913

South Fork of Kaukonahua Stream above United States Army reservoir, near

Wahiawa 1911, 1913-1917.

United States Army ditch at reservoir, near Wahiawa, 1914-15.

South Fork of Kaukonahua Stream below United States Army reservoir near

Wahiawa, 1914—
Wahiawa reservoir ditch near Wahiawa, 1910-11.

MAUI ISLAND.
West Maui.

Tao Stream near Wailuku, 1910-1915.
Maniania ditch near Wailuku, 1909-1913.
Waiehu Stream:
South Waiehu Stream near Wailuku, 1910-1917.
South Waiehu ditch near Wailuku, 1912-1915.
North Waiehu Stream near Wailuku, 1912-1917.
North Waiehu ditch near Wailuku, 1910-11, 1916-
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Waihee Stream near Waihee, 1910-1912, 1913-1917.

Waihee canal near Waihee, 1910-1912. $

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

Spreckels ditch near Waihee, 1910-1913.

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

Honokahau Stream near Honokahau, 1913-

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

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

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

Honolua Stream near Honokahau, 1913-

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

Honokawai ditch near Lahaina, 1912—

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

Kahoma development tunnel near Lahaina, 1911
Lahainaluna Stream above pipe line intake, near Lahaina, 1916
Lahainaluna Stream near Lahaina, 1911-1916.

Lahainaluna weir No. 1 near Lahaina, 1901.

Lahainaluna weir No. 2 near Lahaina, 1901.

Lahainaluna ditch near Lahaina, 1913-14.

Kauaula Stream near Lahaina, 1912; 1913-
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, 1911-1917.

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

X X East Maui.
Koolau ditch region:

Hanawi Stream near Nahiku, 1914-15.

West Kopiliula Stream near Keanae, 1914-1917.

East Wailuaiki Stream near Keanae, 1913-1917.

West Wailuaiki Stream near Keanae, 1914-1917.

East Wailuanui Stream near Keanae, 1914-1917.

West Wailuanui Stream near Keanae, 1913-1917.

Koolau ditch near Keanae, 1910-1912.

Koolau ditch at Alo division weir, near Huelo, 1908-1911.
Spreckels ditch region:

Honomanu Stream near Keanae, 1913-

Haipuaena Stream near Huelo, 1910-

Puohakamoa Stream near Huelo, 1910~

Alo Stream near Huelo, 1910-
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Spreckels ditch region—Continued.
Waikamoi Stream near Huelo, 1910
Oopuola Stream near Huelo, 1910-1915.
Spreckels ditch at station No. 1, near Huelo, 1910-1913.
Spreckels ditch at station No. 2, near Huelo, 1911-1913.
Spreckels ditch at station No. 3, near Huelo, 1910-1913.
Spreckels ditch at station No. 4, near Huelo, 1910-1913.
Spreckels ditch at station No. 5, near Huelo, 1911-1913.
Spreckels ditch at station No. 6, near Huelo, 1911-1913.
Spreckels ditch at station No. 7, near Huelo, 1911-1912.
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.
Opana ditch near Huelo, 1910-1912.
New Hamakua ditch at Nailiilihaele weir, near Huelo, 1910-1912.
New Hamakua ditch at Halehaku weir, near Huelo, 1910-
New Hamakua ditch at station No. 1, near Huelo, 1912.
New Hamakua ditch at station No. 2, near Huelo, 1912.
New Hamakua ditch at station No. 3, near Huelo, 1912.
New Hamakua ditch at station No. 4, near Huelo, 1912.
New Hamakua ditch at station No. 5, near Huelo, 1912.
0Old Hamakua ditch at Opana weir, near Huelo, 1910~
Kaluanui ditch at Puuomalei, near Hamakuapoko, 1910-1912.
Lowrie ditch at Opana weir, near Huelo, 1910-
Haiku ditch at Peahi weir, near Huelo, 1910—

HAWAII ISLAND.
Hilo group:
81 stations at elevation 2,700 feet, 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 Piithonua, near Hilo, 1912.
Hamakua group:
Waipio River below Koiawe, near Waipio, 1911-12.
Waipio River below Waima, near Waipio, 1911-12.
Waipio River at elevation 360 feet, near Waipio, 1901-2.
New Hamakua ditch at Waima Stream, near Waipio, 1912.
Lower Hamakua ditch at main weir, near Kukuihaele, 1910-
Upper Hamakua ditch at main weir, at Puualala, Waimea, 1913
Kawainui Branch of Waipio River, near Waipio, 1911-12.
Kawainui Stream at elevation 2,120 feet, near Waipio, 1901-2.
Kawainui Stream at elevation 1,435 feet, near Waipio, 1901-2.
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Hamakua group—Continued.
Waipio River tributaries—Continued.
Kawainui Stream at elevation 775 feet, near Waipio, 1901-2.
Branch No. 3 of Kawainui Stream at elevation 1,700 feet, near Waipio,
1901-2.
Branch No. 2 of Kawainui Stream at elevation 1,405 feet, near Waipio,
1901-2.
Branch No. 1 of Kawainui Stream at elevation 1,380 feet, near Waipio,
1901-2.
Alakahi Stream at elevation 1,200 feet, near Waipio, 1901-2.
Alakahi Stream at elevation 730 feet, near Waipio, 1901-2.
Koiawe Stream at elevation 1,120 feet, near Waipio, 1901-2.
Koiawe Stream at elevation 610 feet, near Waipio, 1901-2.
Waima Stream at elevation 790 feet, near Waipio, 1901-2.
Walma Stream at elevation 385 feet, near Waipio, 1901-2.
Kohala group:
Honokane Stream:
East Branch of Honokane Stream at elevation 1,300 feet, near Honokane, 1901.
East Branch of Honokane Stream elevation at 770 feet, near Honokane, 1901.
West Branch of Honokane Stream at elevation 1,370 feet, near Honokane, 1901.
West Branch of Honokane Stream at elevation 775 feet, near Honokane, 1901.
Kohala ditch at Awini weir, near Kohala, 1907-
Kohala ditch at Niulii weir, near Kohala, 1907-
Kehena ditch at Honokane mauka, near North Kohala, 1912-13.

GAGING-STATION RECORDS.
ISLAND OF KAUAIL
WAIMEA RIVER NEAR WAIMEA, KAUAL

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

RECORDS AvAILABLE.—July 9, 1910, to June 30, 1917.

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

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 18.0 feet at 4
p- m., December 18 (discharge, approximately 10,000 million gallons per day,
or 15,500 second-feet); minimum stage recorded, 4.4 feet September 3-7 and 9
(discharge, 1.0 million gallons per day, or 1.55 second-feet). Maximum stage
recorded, 18.8 feet at 4.30 p. m., January 25, 1916 (discharge, computed from
extension of the rating curve, approximately 10,700 million gallons per day, or
16,600 second-feet); channel practically dry at times, as all water is diverted
above. :

Diversions.—Large number of diversions above station.

RecuLaTioN.—By diversions.

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

Accuracy.—Gage read twice daily. Records fair for all stages below 1,500 million

gallons per day.
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Discharge measurements of Waimea River near Waimea, Kauat, during the year ending

June 30, 1917.

Discharge.
Gage
Date. M h
ade by— height e

& (feet). | Seconé- Mllllhon
feet. suoks

per day.

AOEE A0 [ Fa0AT o i Lo e oh i s e e s S it oo B s 4.35 0.95 0.6
Sephs 25 [.o.i2 e e R T A L S PR 5.69 104 67
Detea 25 DL HOMROT. . o cins fod aoliabc sevms samvns mils Shrea sl g s e 6.90 470 304
Nov 18] We Vi HERAY < . , . 2o5a- s s S 25 g s St Lo e bin e o oim A 6.73 411 265
Do 18] DBy FIOTHEE. . <o 2o linmpramined b o il - o m SIS e S el P 6.48 315 204
Jan. 26 PR RS W )y RIS S TR, 1 e e 6.14 205 133
1317 o O T T T NS Rl et s S S s, T ST L T 5.62 85 55
o R T R RS R B R T R AR 5.54 77 50
Mt B0 o N Al e ba e et L s e e e ] 6.05 184 119
17 LT RO e A S S S 6.54 357 231
Apr. 23 SETRLOE, e, Ze bl Do Stk L e LRI e R e 5.85 134 86
ay 24 (o ST e Bt oo P R SIS R A P D i L I S 5.45 77 50
Nine, 1814 T B OO o ki s ot o s et s s i 2 o i I e e 5.36 63 41

Daily discharge, in million gallons, of Waimea River near Waimea, Kauai, for the year

ending June 30, 1917.

Date July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
;Lo R ey WY 80 3D 1.5 2.0 18 | 1,210 208 74 51 119 | 336 186
R R, 94 1.5 1.5 2.0 14 186 260 | 1,080 38 94 | 119 87
R R 102 74 1.0 1.5 14 87 246 260 56 74 46 68
. oS RRE e 197 27 1.0 2.0 137 46 232 220 176 62 30 51
Weaesssminpscs 21 27 1.0 3.0 702 62 156 197 186 46 24 146
1 AR o Bl 74 4.0 1.0 | 336 156 34 110 186 156 38 24 166
B s i s S 3.0 2.5 1.0 | 62 436 275 62 156 146 38 18 146
T S Y, 2.5 2.0 1.5 18 530 186 51 119 186 30 14 119
RS et e 2.5 2.0 1.0 6.0 128 275 46 94 260 38 14 74
o RO R e 2.5 2.0 6.0 6.0 68 336 208 80 94 34 14 51
1 G BT e 2.0 2.5 2.0 6.0 34 74 166 80 94 962 12 38
1 e e N 2.0 4.0 2.5 6.0 128 68 137 62 80 119 10 30
1 S A 16 10 2.0 10 34 102 119 56 186 80 7.0 30
: | R e 12 Y 2.0 12 21 80 94 436 137 68 8.5 30
D snlvnes sosnnas 24 12 2.0 8.5 21 46 46 156 290 56 10 21
1 PO 102 7.0 2.0 8.5 42 34 401 128 511 51 7.0 87
A 102 3.0 2.0 12 21 176 634 94 232 62 8.5 110
v 0 R Y e T 110 21 2.0| 10 384 | 3,000 208 800 336 34 11,050 94
b AR 16 146 12 10 68 775 119 305 726 27 | 570 68
B0t e asia 6.0 | 87 34 27 24 384 | 1,600 176 | 2,960 24| 232 34
| SR e 3.0| 30 38 12 679 220 401 128 | 1,080 21| 102 24
o1, RS e 3.0 6.0 6.0 10 146 401 232 128 656 18 74 21
e A O 3.0 5.0 | 56 10 62 473 166 87 384 62 80 18
. I LR 3.0 3.0 7.0 | 42 38 454 436 80 305 119 51 14
b e SRR S 2.5 2.5] 27 336 18 473 166 68 46 12
B0 s e 2.0 2.0 12 51 74 401 220 74 42 10
R o P S 2.0 5.0 30 12 51 232 186 56 38 10
.y KRt 2.0 3.0 7.0 | 305 62 119 137 46 | 102 10
20 .ok g an 2.0 2.0 6.0 | 679 232 208 94 34| 119 10
R e T 2.0 2.0 2:5| 87 290 156 87 27| 232 10
BE s s i 2.0 20 [<sc it L e 110 i S R E PR 293 s U

Nore.—Discharge determined from rating curves well defined below 500 million gallons per day and
fairly well defined below 1,500 million gallons per day, applicable July 1 to May 18 and May 19 to June 30.
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Monthly discharge of Waimea River near Waimea, Kauai, for year ending June 30, 1917.

Discharge. Total run-off.
Month, Million gallons per day.
i Million | Acre-
gallons. eet.
Maximum. | Minimum. | Mean. (mean)

Jalyie s 197 2.0 32.2 49.8 997 3,060
August... 146 1.5 16.3 25.2 506 1, 550
September . 56 1.0 9.02 14.0 270 830
October-.... 679 1.5 69.0 107 2,140 6, 560
November . 702 14 154 238 4,630 14, 200
3,000 34 345 534 10, 700 32, 800
1,600 46 237 367 7,350 22, 500
1,080 46 193 299 5,400 16, 600
2,960 38 332 514 10,300 31, 600
962 18 86.0 133 2,580 7,920
1,050 7.0 118 183 3,670 11,200
186 10 59.2 91.6 1,780 5,450
...................... 3,000 1.0 138 214 50,300 154,000

KAWAIEKOI STREAM NEAR WAIMEA, KAUAIL

Locarion.—Eight miles northeast of Knudsen’s mountain house and about 27 miles,
by horse trail, north of Waimea.

RECORDS AVAILABLE.—April 13, 1909, to June 30, 1917.

Gace.—Barrett & Lawrence water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from foothridge.

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.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 15.2
feet December 18, 1916 (discharge not determined); minimum stage recorded, 1.55
feet October 3 to 6, 1913 (discharge, 2.6 million gallons per day, or 4 second-
feet).

Diversions.—None above station.

RecuraTioN.—None.

Uruizarion.—Irrigation of sugar cane, rice, and taro; power development and domes-
tic supply. ’

Accuracy.—Records fair below 40 million gallons per day. Records after December
17 too incomplete to warrant publication.

Discharge measurements of Kawaikoi Stream near Waimea, Kauai, during the year ending
June 30, 1917.

[Made by D. E. Horner.]

Discharge. Discharge.
D hGa%? Dat hGa{i?t
ate. eight . ate. eig] e

(feet). | Second- Ig\gllllégxsl (feet). | Second- égllllégg

feet. per day. feet. per day.
1.95 8.8 5.7 1.94 17.5 11
1.89 5.8 3.8 1.85 15.6 10
2.36 27 18 1.90 18.6 12
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Daily discharge, in million gallons, of Kawaikoi Stream, near Wavmea, Kauai, for the
year ending June 30, 1917.

Date. | July. | Aug. | Sept. | Oct. | Nov. | Dec. | Date. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
....... 5.0 9.5 60
5.0 5.0 9.5 51
5.0 5.0 9.5. 39
5.0 5.0 9.5 36
5.9 | 32 9.5 27
5.0 | 48 11 19
19 17 12 19
11 130 14 19
7.0 | 144 9.5 60
5.0 | 48 27 27
23 117 14 32
12 92 8.0 60
5.9| 34 48 39
5.0 25 11 60
8.0 32 7.0 54

Nore.—Discharge determined from rating curve fairly well defined below 40 million gallons per day.
Gage heights not recorded on days for which discharge is not given.

Monthly discharge of Kawagkoi Stream near Waimea, Kauai, for year ending June 30,

2917
Discharge. Total run-off,
Month. Million gallons per day.
Second- | Million + | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. i

51 5.0 13.3 20.6 306 939
gu. 39 7.0 18.9 29.2 246 754
September 2- 48 5.0 12.7 19.7 369 1,130
October. 144 5.0 3.89 6.02 121 0
Novembe: 199 5.9 23.6 36.5 707 2,170
December 1 60 19 40.4 62.5 687 2,110

WAIAHULU STREAM NEAR WAIMEA, KAUAIL

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

Recorps AvaiLaBLE.—October 27, 1915, to October 21, 1916.

GaGe.—Gurley printing water-stage recorder. Gage shelter destroyed by flood De-
cember 18, 1916, and recorder lost.

DISCHARGE MEASUREMENTS.—Made from cable or by wading.

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

ExTrREMES OF DISCHARGE.—Flood December 18, 1916, reached a stage of about 15
feet (discharge not estimated); minimum stage recorded, 1.8 feet October 3, and 4,
1916 (discharge, 13 million gallons per day, or 26 second-feet).

Diversions.—None above station.

REecuraTION.—None.

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

Accuracy.—Records fair below 40 million gallons per day.
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Discharge measurements of Waiahulu Stream near Waimea, Kauar, during the year ending
June 30, 1917.

Discharge.
Dat Made b hGag}(:
ate. ade by— eight s
(feet). | Second- Mllllhon
foot. | BBH0DS
per day.
2.30 48 31
2.14 41 26
1.96 28 18
1.91 25 16
2.02 35 23
2.25 50 32
3.12 63 41

Daily discharge, in million gallons, of Waitahulu Stream near Waimea, Kauaz, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. Oct. Date. July. | Aug. | Sept. | Oct.
102 18 16 14
50 29 14 14
59 54 14 12
i 32 14 13
32 29 14 59
24 19 14 112
22 19 19 36
19 24 19 22
19 18 16 29
19 16 14 24
24 16 22 1R
22 22 22 18
22 32 16 22
32 22 14 18
32 40 16 16

Nore.—Discharge determined from rating curve fairly well defined below 40 million gallons per day.
Gage-height records Oct. 22 to Dec. 18 lost with recorder.

Monithly discharge of Waiahulu Stream near Waimea, Kauai, for the year ending June 30,

19175
Discharge. Total run-off.
h. Million gallons per day.

i e Second- | rirjion
feet Acre-feet.

(mean) gallons.

Maximum. | Minimum. | Mean.

6100 bl M e SO R B Wt 102 16 31.4 48.6 974 2,990
August.. . 68 16 26.9 41.6 835 2,560
September. 3 54 14 20.8 32.2 625 1,920
O etobel I=2Lmen 25t e e s s Rnms o s waide 112 13 25.0° 38.7 524 1,610
4T e Lo s e S SRR s R b B B By S SR | O | Bl S S 2,960 9,080

KOAIE RIVER NEAR WAIMEA, KAUAI

Location.—About one-third mile above confluence with Waimea River, 12 miles
north of Waimea. :

REcorDs AvAILABLE.—October 21, 1915, to June 30, 1917; record fragmentary.

Gage.—Gurley printing water-stage recorder.

DiscaArRGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and
below gage; banks steep and high. Control composed of large boulders; shifting.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.7 feet at 3 a. m.
March 4 (discharge, approximately 650 million gallons per day, or 1,000 second-feet);
minimum stage recorded 2.3 feet June 25-30 (discharge, 16 million gallons per
day, or 25 second-feet).

Diverstons.—None above station.

REecuratioN.—None.

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

Accuracy.—Records fair for all stages.

Discharge measurements of Koaie River near Waimea, Kauai, during the year ending
June 30, 1917.

Discharge.
Gage

Date. Made by— height Million

(feet). | Second- gallons

feet. per day.
Bl A9 W Ve ARy o il diat s s Dhba b s o S o S 2.32 42 27
Aug. lg D.éﬂ. Horner. A % (l)g gg %54;

..... (¢ I o

Oct. gg ..... A0 s 3523 gg ?2"(25
Mar. 29 |'W.V. Hardy. ... i 2.50 42 27
My 28 F D B BOTHBE, . o .o .. Coiaeiainssssnnmssnetsyusosnmasmmsdnsnuhan 2.76 74 48

Daily discharge, in million gallons, of Koaie River near Waimea, Kauai, for the year
ending June 30, 1917.

Date. : July. | Aug. | Sept. | Oct. Mar. | Apr. | May. | June.

Note.—Discharge determined from fairly well defined rating curves applicable as follows: July 19 to
Oct. 12, Mar. 26 to May 8, and May 21 to June 30. Gage heights not recorded on days for which discharge
isnot given.

40532°—18—wsPp 4656——3
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Monthly discharge of Koaie River near Waimea, Kauai, for the year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day. S
e&%léd' Bg;i{lion }&cre-
ons. eet.
Maximum. | Minimom, | Mesn, | (mesn). | €

26 18 20.7 32.0 269 826
64 17 24.1 87.3 749 2,290
41 17 23.6 36.5 708 2,170
60 19 27.9 43.2 335 1,030
28 25 26.0 40.2 156 479
108 16 29.7 46.0 892 2,730

51 16 28.2 43.6 845 5

WAIALAE RIVER AT ELEVATION 800 FEET, NEAR WAIMEA, KAUAI

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

RECORDS AVAILABLE.—December 31, 1915, to June 30, 1917.

Gace.—Gurley printing water-gage recorder.

DiSCHARGE MEASUREMENTS.—Made by wading or from cable.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded, 6.55 feet at 10.30 p. m. Decem-
ber 18, 1916 (discharge not determined); minimum stage recorded, 1.1 feet June
27-30 (discharge, 7.5 million gallons per day, or 11.6 second-feet).

Diversions.—None above station.

REecuraTION.—None.

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

Accuracy.—Records July 1 to October 29 and March 27 to June 30, good for low and
medium stages; October 30 to February 20, poor because of insufficient current-
meter measurements. :

Discharge measurements of Waialae River at elevation 800 feet, near Waimea, Kauai
during the year ending June 30, 1917.

Discharge.
Made b hG'aglft
Date. eiby= eig] e
(feet). | Second- M‘IIII‘OH
foot, |t BHOCS
per day.
July 18 | D. E. Horner 2.20 26 17
19 | s HOnL e o S S s AR 2.06 14 9.2
Aug. 9|..... do A AT Saes 1.94 8.9 5.7
Oets 2 || -2k (el R e 2.12 16 11
v Ry (ol MR 285 e 2.23 25 16
Mar. 28 | W. V. Hardy 1.32 22 14
May 19 | D. E. Horner 2.05 93 60
201] s o Lo o W, cafica ) ol (00 0 e BN D S e P 1.58 38 24
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Daily discharge, in million gallons, of Waialae River at elevation 800 feet, near Waimea,
Kauaz, for the year ending June 30, 1917.

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

6.0 5.0 6.0 | 16 88 42

g 5.0 5.0 7.0 54 21

24 5.0 5.0 6.01 21 17

11 5.0 5.0 30 16 21

11 50| 21 54 9.0 29

7.0 4.2 | 88 9.0 5.0 29

6.0 4.2 50 46 116 50

6.0 6.0 16 58 93 38

6.0 | 11 9.0 27 78 19

5.0 9.0 70 21 63 17

5.0 7.0 7.0 ] 68 50 15

5.0 6.0 21 160 30 13

6.0 6.0 68 128 30 13

6.0 5.0 21 88 24 13

6.0 5.0 16 54 21 13

27 6.0 5.0 14 27 18 21

24 6.0 5.0 14 31 21 29

21 16 5.0 14 63 312 21

9.0 9.0 | 14 16 30 302 19

9.0 | 21 9.0 | 16 38 121 13

9.0 11 6.0 11 104 101
7.0 1l 11 9.0 98 108

7.0 7.0 6.0 | 19 83 164 .8
6.0 6.0 5.0 24 54 230 . 8
6.0 6.0 11 73 27 142 .8
6.0 5.0 27 114 .8
5.0 5.0 21 108 .5
5.0 5.0 24 108 .5
6.0 5.0 27 121 .5
5.0 5.0 122 108 .5
5.0 OO 2t 2 RS 28 Sl “R 208 G e R e e

Nore. —Discharge determined from rating curves applicable as follows: July 1 to Oct. 29 and Oct. 30
to Dec. 17 well defined below 30 million gallons per day; Dec. 18, 1916, to June 30,1917, fairly well defined.
Gage heights Feb. 21 to Mar. 7 unreliable. No record Mar. 8-26. Gage heights Apr. 27 to May 20 were lost.

Monthly discharge of Waialae River at elevation 800 feet, near Warmea, Kauaz, for year

ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Sef%%';d' gl\gﬁliom ?&cre-
ons. eet.
Maximum. | Minimum. | Mean. (mean)

1 e e | ORI s I v 34 5.0 11.0 17.0 342 1,050
ARITUSE o o o ciolocnmin ' m n wer S ¥ 24 5.0 7.94 12.3 246 755
BEDNBIIDOESa) o e o s Ca S gimio W ol 8 14 4.2 7.18 11.1 215 661
Getober tioY ot s S e SR 116 5.0 29.0 44.9 898 2,760
INONVODEr 53 s a5 Se vk s et 160 6.0 50.6 78.3 1,520 4,660
DRROTIDOE. o5 dol o Tt Sl 0L L EUGE 312 5.0 93.2 144 2,890 8,870
it e et U SRR SR 400 15 96.5 149 2,990 9,180
February 1-20.. . .. ................ 284 35 94.7 146 1,890 5,810
-4l [T R S 114 10 24.5 37.9 638 1,950
. 0 (G e R gy 35 15 22.1 34.2 221 678
At SRR SR U CO T T R I 50 1D 18.0 27.8 540 1,660
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EEEAHA DITCH AT FLUME NO. 4, NEAR WAIMEA, 'KAUAIL

LocatioN.—About a mile below intake, 7 miles, by trail, north of Waimea.

RECORDS AVAILABLE.—February 25, 1916, to June 30, 1917.

Gace.—Vertical staff at lower end of flume.

DiscHARGE 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 frequently (discharge,
62 million gallons per day, or 96 second-feet); water occasionally shut off.

Diversions.—Ditch diverts from Waimea River.

RecuraTION.—By head gates.

UriLizatioN.—Irrigation of sugar cane.

Accuracy.—Gage read twice daily. Records good above 30 million gallons per day.

Discharge measurements of Kekaha ditch at flume No. 4, near Watmea, Kauai, during the
year ending June 30, 1917.

Discharge.
Dat: Made b; hGaggt
ate. ade by— eig] et
] (feet). | Second- Million
Teot gallons
e per day.
AR ER 1B R S U T S S b e R e e R S SRR, 2.97 88 57
Oet. ~21 4235 0 o B e e T e S e S 2.91 88 57
durice DT AN TESR & 154 6 im0 e R 002 L S R G R L8 B e 2.82 88 57
S0 |l e O e S T e e e S S A s e i U B o 2.85 90 58
May 27 LD B omner e 8001 Sl e B st s e B e o 2.85 89 58

Daily discharge, in million gallons, of Kekaha ditch at flume No. 4, near Waimea, Kavas,
Jor the year ending June 30, 1917. -

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

PR e 58 42 31 32 35| 56 34 46 55 60 60 56
L S R B ol 58 51 31 31 35| 55 34 44 60 58 56
S e e A 58 58 30 30 35| 55 45 11 56 60 58 32
A ke 58 58 30 29 35| 55 ] 58 58 58 56
i g Swnns 58 58 30 31 45| 55 abiliesloo 60 58 58 56
B msE e 58 48 30 34 56 | 55 40 [esrasn 60 58 58 56
I (IR S MY (R, 53 45 39 34 58 | 55 48 39 60 60 58 56
B s et 50 55 55 50 58 | 53 48 39 60 60 53 56
e eaea 44 44 50 51 58 | 53 48 39 62 58 51 56
LR S eohiswen 45 35 55 50 58 | 53 42 39 62 58 50 58
A e sas e s aneme 48 35 50 40 46 | 53 37 39 62 58 46 56
.............. 51 46 51 45 35| 53 40 58 62 56 46 56
) A 58 58 35 58 60 | 53 40 58 62 58 46 56
T4 2 ra0s e 55 32 46 58 | 53 14 39 62 58 46 58
IBTCTSSS Smedanss 62 53 31 50 55| 53 46 39 62 56 46 58
62 58 32 51 58 | 53 48 51 62 56 50 58
62 53 31 53 60 | 53 48 51 24 60 55 60
58 58 32 58 60 | 30 48 45 24 58 60 56
58 58 58 58 58 | 15 32 50 24 58 58 56
58 58 58 58 58 8.0 19 46 14 58 60 56
58 58 58 58 35| 11 29 50 14 56 60 56
50 58 58 53 35| 35 40 50 14 56 60 56
53 58 58 35| 35 39 50 14 56 58 56
42 45 58 58 46 | 25 45 14 60 53
39 39 56 58 58 | 32 40 53 22 56 60 53
35 37 58 58 58 | 35 40 55 58 50
35 35 58 55 58 | 35 62 55 58 50
39 31 56 58 58 | 35 62 60 58 48
39 32 48 585 58 | 35 62 60 58 46
35 37 39 46 56 | 35 60 60 56 46

35 T e BB s 35

Nore.—Discharge determined from rating curve well defined above 30 million gallons per day, applicable
July 1 to Feb. 3 and Feb, 7 to June 30. Water turned out of ditch Feb. 4-6.
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Monthly discharge of Kekaha ditch at flume No. 4, near Waimea, Kauai, for year ending
June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Sef&ggd- Mﬂlion ?cre-
gallons. eet.
Maximum. | Minimum, | Mean, | (mean)

T ARV GRE P S S I L 62 35 50.6 78.3 1,570 4,810
P ) i T s 58 31 47.9 74.1 1,490 4,560
September................. : 58 30 44.6 69.0 1,340 4,110
Oetober.. Jseo..uasssn 4 58 29 48.4 74.9 1, 500 4,600
November......... g 60 35 50.6 78.3 1,520 4,660
December.......... = 56 8 42.5 65.8 1,320 4,040
1 F 15 LS S X 48 14 40.4 62.5 1,250 3,840
February (25 days). . 60 11 46.2 71.5 1,160 3,550
March............ 2 62 14 47.5 73.5 1,470 4,520
£ | I & 60 55 57.9 89.6 1,740 5,330
May ol i 62 46 55.6 86.0 1,720 5,290
BN e s el e e T 60 32 54.1 83.7 1,620 4,980
AL 15 7R U N T AR 1 - 1o I N Wl N 7 [ 25 8 o S 17,700 54,300

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

LocatroN.—About 74 miles below intake, 2 miles by trail from Waimea, and half a
mile below diversion for Waimea domestic supply.

RECORDS AvAILABLE.—July 20, 1916, to June 30, 1917.

Gage.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.6 feet December
1 (discharge, 50 million gallons per day, or 77 second-feet); water shut off Decem-
ber 24, 25, and 31.

Diverstons.—Small amount is diverted above station for domestic supply and oc-
casionally for irrigation of rice and taro.

RecuraTION.—By head gates.

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

Accuracy.—Rating curve is well defined for all stages, but records for the higher
stages may be somewhat in error, owing to unrecorded fluctuations in stage, as
gage is read but once daily.

Discharge measurements of Kekaha ditch below tunnel No. 12, Waimea, Kauai, during
the year ending June 30, 1917.

Discharge.
Dat M b hGa et
ate. ade by— eig] .

v (feet). | Second- Mllllhon

foot, | | EB1ONS

per day.
Aug. 2.97 42 27
Sept. 2.12 37 24
Oct. 3.48 69 45
Nov. 2.97 59 38
Dec. 3.54 73 47
Jan. 3.18 66 43
Feb. 2.99 61 39
2.59 51 33
2.80 56 36
3.12 64 41
Mar 8.34 70 45
1.18 18 11
Apr. 3.03 60 39
May 2.96 59 38
June 2.88 57 37
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Daily discharge, in million gallons, of Kekaha ditch below tunnel No. 12, near Waimea,
Kauat, for the year ending June 30, 1912.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
38 31 30 40 50| 35 46 43 38 43 37
41 29 28 32 48| 35 46 43 40 40 33
47 29 27 32 46 | 34 46 44 41 43 23
46 28 26 34 45| 41 46 43 41 42 35
46 28 25 39 43| 30 46 44 41 41 37

.

44 28 38 44 43 | 38 48 45 41 40 43
38 27 33 44 42| 35 46 45 43 40 41
44 44 32 46 46 | 37 32 43 41 38 42
39 44 36 43 46 | 37 29 43 43 39 38
35 46 40 43 46 | 42 35 45 42 39 40
34 36 35 43 44 30 35 42 38 38 40
33 46 32 31 43| 28 35 42 36 36 39
45 45 40 38 42 31 27 43 38 36 39
44 32 38 41 41 9.0 29 43 38 38 39
44 31 38 40 41| 28 29 43 40 37 38
46 33 36 43 41 | 42 28 43 39 38 41
41 31 24 41 41| 43 28 41 28 40 43
46 29 40 44 46 | 42 28 26 38 38 38
45 45 41 42 18 | 42 29 31 38 46 39
45 46 42 4 6| 36 31 47 40 41 38
46 46 43 47 27 | 18 38 14 40 40 37
43 46 41 47 22| 23 38 14 40 41 36

42 40 29 38| 31 38 14 40 41 37
35 45 44 Sliles sl 46 38 14 42 41 38
32 45 47 A0 39 38 14 44 39 35
29 43 46 42 14| 39 38 -43 45 38 34
29 44 43 42 30| 39 35 43 43 38 35
29 44 43 42 32| 39 35 43 41 38 36
29 32 38 46 B | BT e 44 40 14 38
31 32 37 47 28| 89  |....--- 43 39 37 38
82 [cecenee A0 |CEE L S RO EER 0 43| R BATIL SR

Nore.—Discharge determined from well-defined rating curve. No flow Dec. 24, 25, and 31.

Monthly discharge of Kekaha ditch below tunnel No. 12, near Waimea, Kauai, for year
ending June 30, 1917.

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

Taly 2031 el o o W e 38 28 32.9 50.9 395 1,210
VR A e SRR e S 39.3 60.8 1,220 3,740
37.6 58.2 1,130 3,460
36.9 57.1 1,140 3,510
40.6 62.8 1,220 3,740
37.3 57.7 1,040 3,210
35.0 54.2 1,090 3,330
36.2 56.0 1,020 3,110
37.7 58.3 1,170 3,590
39.9 61.7 1,200 3.670
38.6 59.7 1,200 3,670
37.6 58.2 1,130 3,460
.......... 13,000 39,700
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WAIMEA DITCH NEAR WAIMEA, KAUAIL

LocarioN.—Half a mile below intake, at lower portal of tunnel No. 22, 2} miles north
of Waimea.

RECORDS AVAILABLE.—February 28, 1916, to June 30, 1917.

Gace.—Vertical staff.

DiScHARGE MEASUREMENTS.—Made from foot plank 10 feet below gage.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.3 feet June 20, 1916 (dis-
charge, 7 million gallons per day, or 11 second-feet); ditch occasionally dry.

Diversions.—Ditch diverts from Waimea River.

UrrnizatioN.—Irrigation of sugar cane and domestic supply.

Accuracy.—Gage read twice daily. Records good for all stages.

Discharge measurements of Waimea ditch near Waimea, Kauai, during the year ending
June 30, 1917.

Discharge.
D Made b hGangt

ate. ade by— eig 2r1e
(feet). | Second- g‘llll;g’;
feet. per day.
SAN B0 W Vi HATAY . 20 oo e e st s o rwiolo min Mt S oL SOCCE 0.88 4.6 3.0
(2 Lo TN I e T S PN T LI o S e Tl .88 5.3 3.4
. Horneh S8 3 s 0ttt e L u s s Ea e 1.02 7.2 4.6
................................... 1.22 8.6 5.6
A 5 3 b s R L e R UL SR R S e b .42 1.1 7
[ PRGN et ceg i < S BNL SLRIE Jm TR a n h .66 3.3 2.1
2.5 b UG [ SRR PR R b TS S TR S e U b B e T A 1.14 6.8 4.4
N2 I = o) e ot RN E SENCMR SRR N Sl T TR i T .98 6.4 4.1
. 28 LN T e () SO AR W O e Al 412 3.6 2.3
sl 2l [ [ Rt SR ER S, IR . i O e e e s .34 .6 .4
5 10 0 - = i e bl e b, L YA A & st L AT .94 6.1 3.9
Ainr- 98 | AW Ve Hardy. 2 -in5 cC B s M R e .91 5.3 3.4
(ol D DR E K T R S S S e A 117 7.8 5.1
June 1 |..... (21 e WIS 2 VI RPN ey < OV Ectli i e .55 2.0 1.3
[ e 0 ek R ool SLE i ) Rl L R R 111 5.96 3.8

Daily discharge, in million gallons, of Waimea ditch near Waimea, Kauat, for the years

ending June 30, 1916 and 1917.

Date. Mar. A'pr. May. | June. Date. Mar. | Apr. | May. | June.
3.9 4.3 4.8 5.2 3.1 6.1
3.5 4.3 5.2 4.3 5.2 6.1
4.3 5.6 5.2 4.3 4.3 4.3
4.8 4.3 5.2 5.2 4.8 5.2
3.9 5.2 5.2 3.5 5.2 7.0
3.1 5.2 4.8 3.9 5.2 6.1
2.7 3.9 4.8 3.9 5.2 5.2
2.7 4.3 5.2 3.1 4.8 5.2
2.7 4.3 5.2 2.7 5.2 4.3
3.1 5.2 5.2 3.5 4.8 5.2
3.1 4.3 5.4 2.7 43 6.1
3.1 3.9 5.4 3.1 3.9 6.1
2.7 3.5 5.6 3.1 43 6.1
5.2 4.3 5.6 3.1 5.2 6.1
5.2 3.5 5.6 3.5 5.2 6.1

........ {3501 B L
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Daily discharge, in million gallons, of Waimea ditch near Waimea, Kauat, for the years
ending June 30, 1916 and 1917—Continued.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June
1916-17.
6.2 3.5 3.5 3.5 4.2 3.5 3.8 1.0 1=
6.2 3.5 3.5 3.5 3.8 4.2 |. 3.8 2.2 1.0
5.5 5.5 3.5 3.2 1.9 3.2 |. 4.2 2.9 D2
6.2 4.8 3.2 3.2 2.6 SE 2.9 2.9 3.8
5.5 5.5 3.2 3.5 3.5 4.5 5 2.6 2.9 4.2
4.8 4.4 3.2 4.5 4.2 4.2 4,2 2.9 2.9 4.2
4.8 3.2 2.9 3.8 4.2 4.2 4.2 2.9 2.9 2.9
4.2 3.8 4.5 3.5 3.8 2.2 4.5 2.9 2.9 3.2
4.2 3.5 4.2 3.5 3.5 2.2 4.8 2.9 2.9 2.6
4.2 3.2 5.8 4.8 3.5 2.2 4.5 8.5 Be2|is ot
4.2 3.2 4.2 2.2 3.5 2.9 4.2 4.2 3.5 2.9
5.2 3.2 4.8 1.6 3.5 3.5 3.5 2.9 3.5 4.2
6.2 4.2 3.8 1.3 2.9 5.2 3.5 2.9 3.5 4.8
4.5 4.8 3:5 .6 3.5 4.8 3.5 3.2 3.5 4.8
4.2 4.2 3.5 1.3 3.8 2.9 |. 4.2 4.8 3.5 4.8
4.8 5.5 3.8 1.0 4.2 3.8 1.0 4.8 3.5 5.5
4.8 3.8 3.5 3.5 3.5 4.8 2.2 4.2 4.0 5.2
4.8 5.8 3.2 4.2 4.2 5.5 2.9 3.2 4.8 4.8
4.8 5.5 5.8 4.2 SERME RIE .6 3.2 3.5 4.8
4.2 5.5 6.2 4.5 D2 e e 3.5 3.5 3.8 4.8
4.8 4.8 5.5 4.2 7300 SN o) I 2.9 3.5 4.5
4.8 4.5 5.2 3.5 3.5 B0 2.9 2.9 4.5
4.2 4.5 5.5 4.2 3.5 Bl 3.5 2.9 4.2
4.2 3.5 4.8 4.2 3.5 4. 3.5 4.8 4.2
4.2 3.5 4.2 5.5 4.5 .4 . 3.2 3.5 4.2
8.5 3.5 4.8 4.2 4.8 |. 4 1.6 3.8 4.2
3.2 3.5 4.8 3.2 3.8 |. .6 1.9 3.5 4.2
3.8 3.5 3.2 2.9 4.2 |. 1.6 |. 1.6 4.8 4.2
4.2 3.5 3.8 4.5 4.2 |. 1.6 4.2 4.2
3.5 3.5 3.5 4.8 Ao .6 3.5 4.8
3.5 IR EE 7 e S B bt B Sl e R R ) el e )

NoTeE.—Discharge determined from a well-defined rating curve; interpolated July 12, Aug. 1, 6, and 27. :
No flow on days for which discharge is not given.

Monthly discharge of Waimea ditch mear Waimea, Kauat, for the years ending June 30,
1916 and 1917.

Discharge. Total run-off,
y il 11 r day. 5
Month Million gallons per day. sei(,e%]%d Million i
Maximum. | Minimum.| Mean. | (meanj, | &allons. feet.

3.5 1.2 2.48 3.84 30 91

5.2 2.7 3.64 5.63 109 335

5.6 3.1 4.57 @07 142 435

7.0 4.3 5.45 8.43 164 502

The period.......... P S 7.0 1.2 4.31 6.67 445 1,360

1916-17.
AT SRR E AT e KD IR TR PV 6.2 3.2 4.63 7.16 143 440
S R SRR TSI L e 5.8 3.2 4.14 6.41 128 394
September........c........ 6.2 2.9 4.16 6.44 125 383
(80010 ) A R R RO 5.5 .6 3.45 5.34 107 328
November....... 4.8 1.9 3.72 5.76 112 342
December (18 days) 5.5 2.2 3.76 5.82 68 208
January (16 days). . 2.2 .4 1.23 1.90 20 60
February (19 days)....... 2.9 .4 1.35 2.09 26 79
March (22 days)---cccce-n-- 4.8 .6 2.96 4.58 65 200
Al o SRS T 4.8 .6 3.07 4.75 92 283
MRS e -« S ihos Lo, 4.8 1.0 3.30 i 102 314
June (29 days) . - - ooonoinns 5.5 1.0 3.96 6.13 115 352
A1 Top o il K R D SR L ) I e i £ e e T e R T T 1,100 3,380
KAMENEHUNE DITCH NEAR WAIMEA, KAUAI

LocaTioN.—200 feet below wire suspension bridge across Waimea River, about 3 miles
above Waimea; reached by wagon road up the right side of Waimea River.
Recorps AvarnABLE.—October 9, 1911, to June 30, 1917.
Gace.—Vertical staff on right bank.
DISCHARGE MEASUREMENTS —Made from plank.
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CHANNEL AND coNTROL.—Straight for 50 feet above and below gage; mud bottom.
Stage-discharge relation affected by growth of grass and weeds in channel; current
sluggish.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.8
feet at 7.30 a. m. July 4, 1916 (discharge, 5.5 million gallons per day, or 8.5 sec-
ond-feet); ditch occasionally dry.

Diversions.—Diverts from Waimea River.

REecurATION.—By head gates.

Uriuization.—Irrigation of rice and taro.

Accuracy.—Gage read twice daily. Record poor, owing to instability of stage-dis-
charge relation due to vegetal growth in channel and frequent cleaning of ditch.

Discharge measurements of Kamenehune ditch near Waimea, Kauai, during the year ending
June 30, 1917.

[ Discharge.
D y Made b hetehd Mill
ate. ade by— eight. A illion
- (feet) S?ggg‘d gallons
2 per day.
Aug. 30 | W. V. Hardy 0.80 1.4 0.9
Sept. 26 |..... (0[5 AT RRAC RN T R 1,11 2.9 1.9
Oct. 8 |-...: ok S, 4008 98 2.3 1.5
25 | D. E. Horner 1.44 5.3 3.4
Nov, 29 |- L. GO L S 1.16 3.8 2.5
Boas =l L FOME A R A .84 1.8 1.2
29 | W. V., Hardy 90 % .45
Jan. 27 | D. E. Horner .86 1.5 .95
29 d .95 1.4 .85
Feb. 12 .66 .4 .25
Mar. 6 1.27 5.3 3.4
Apr. 24 1.10 2.8 1.8

Daily discharge, in million gallons, of Kamenehune ditch near Waimea, Kauai, for the
year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
4.0 1.6 0.8 2.0 1.2 2.8 0.6 1.0 0.6 1.8 2.5 2.0
3.5 1.8 .6 1.6 1:04::2.2 .45 3.5 1.2 1.8 2.2 1.8
4.0 2.2 1.2 1.4 1.0 | 1.8 ok 2.5 1.0 1.6 2.2 1.8
4.8 2.2 1.2 1.8 1.6 1049 .3 2.2 2.8 1.4 1.8 1.6
1.6 2.2 1.0 2.2 3.0 1.4 .02 2.0 2.5 1.4 2.2 2.0
1.8 1.8 1.0 2.0 2.2 | 1.0 .3 2.2 2.8 1.2 2.0 2.0
2.0 1.6 1.0 1.8 2.5 | 2.5 «1 1.8 2.8 1.0 2.0 2.0
1.8 1.4 =0 2.2 2.8| 2.5 .02 1.4 3.0 1.0 2.0 2.0
2.2 1.6 1.4 2.2 2.0 2.8 .45 1.2 2.8 1.8 1.8 2.2
2.0 1.4 1.6 2.2 1.2 3.2 2.5 8 2.2 1.6 2.0 2.2
2.0 1.4 1.0 2.0 1.8| 2.0 1.8 .8 2.2 2.8 2.0 2.2
2.5 1.8 1.4 2.0 1.6 | 1.6 1.6 .45 2.0 2.5 1.8 2.0
3.5 3.0 2 2.0 1.2 2.0 1.2 .8 2.8 2.8 2.8 2.2
3.5 1.6 1.4 1.8 1.2 2.0 1.2 3.8 2.5 1.8 3.0 2.0
3.2 3.0 1.2 1.8 1.6 | 1.2 -3 3.0 2.8 2.2 3.0 2.0
4.2 1.8 1.4 1.6 1.8 .8 1.2 2.5 2.5 2.0 2.8 2.8
3.5 1.8 1.4 1.8 1.21 2.0 1.8 2.2 1.8 1.8 2.5 2.8
2.5 3.0 1.0 1.8 2.5 | 4.5 1.4 3.2 2.5 1.2 2.5 2.8
1.6 3.2 2.2 1.8 L. 8 foua .8 2.8 2.2 1.2 2.5 2.5
2.0 2.2 3.0 2.5 1.4 |. 2.8 3.8 1.0 2.2 1.8
2.0 2.0 3.0 2.0 3.0 1. 2.2 2.2 2.0 2.0 2.0
2.2 1.6 2.2 1.8 2.0 2.2 1.8 3.0 2.8 1:8
2.0 1.2 3.0 2.0 1.6 120 1.6 3.0 2.8 1.6
1.6 1.2 3.0 2.5 1.2 1.2 1.4 3.0 2.5 1.6
1.2 10 2.8 3.8 .8 1.2 1.4 2.5 2.5 2.2
1.4 1.0 2.0 2.2 1.8 . 1.2 1.4 2.5 2.5 2.8
1.2 1.8 2.2 2.0 1.6 5 1.2 1.4 2.5 2.5 2.8
1.2 1.6 2.0 3.8 1.8 . 1.4 1.4 2.2 3.0 2.8
1.2 .8 1.6 2.8 2.5 SR 1.6 2.2 3.0 2.5
1.2 1.0 1.6 1.4 2.8 : Er M SR T 1.6 2.0 2.8 2.5
1.2 L L S AOSE L o = .02 ~ 8 L e 95 < T e w5 6 R

Note.—Discharge determined from rating curves applicable as follows: July 1 to Dec. 18 and Jan. 29 to
June 30, fairly well defined; Dec. 19 to Jan. 28, poorly defined. No flow on days for which discharge is
not given.
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Monthly discharge of Kamenchune ditch near Waimea, Kauai, for the year ending
June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Se&%%d- Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. .
M 1o SR e S R e Py o 4.8 1.2 2.34 3.62 73 223
AUGUSE. o ooricennima b ar e 3.2 .8 1.76 2.72 55 167
Seplember. it v aeusbnlate s S0 3.0 .6 1.65 2.55 49 152
Octiobere e s s S s oot ol o e 3.8 10 2.Q6 3.19 64 196
NOVembOE: o c oot et e e = a e 3.0 .8 1.78 2.75 53 164
December (28 days)....ccceceoaan... 4.5 .02 1.43 2.21 40 123
January (27 days).cecececacacacaannn 2.5 .02 .92 1.42 25 76
February...cooeeeeeoeaeeeccanannnn. 3.8 .45 1.90 2.94 53 163
............................... 3.8 .6 2.07 3.20 64 197
.......................... 3.0 1.0 1.96 3.03 59 180
............................ 3.0 1.8 2.40 3.71 74 228
................................ 2.8 1.6 2.18 3.37 65 201
.................................................................. 674 2,070

MAEKAWELI RIVER NEAR WAIMEA, KAUAIL

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

REecorps AvarLaBrLE.—October 6, 1911, to June 30, 1917.

Gace.—Vertical staff on right bank. ’

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

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

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 13.5
feet December 18,1916 (discharge, approximately 7,500 million gallons per day, or
11,600 second-feet); minimum stage recorded, 3.0 feet December 16-19, 1912
(discharge, 1.9 million gallons per day, or 3.0 second-feet).

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

REecuraTION.—None.

UrtuizatioN.—Water passing station is wasted.

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

Discharge measurements of Makaweli River near Waimea, Kauai, during the year ending
June 30, 1917.

Discharge.
Dat Made t hG?glst
ate. ade by— eig) 1
(feet). | Second- Mﬂhm}
¢ oot gallons
0 per day.
AT 300 W Vi AR Yt L il e et etole ok & ot o R L plll N (oLl 3.08 12 7.8
(o [ e B e e I i e e 3.35 25 16
S e R e s S e s Sy e B e S 3.38 38 25
B sl e ale s R 4.08 138 89
) B G e e e et = e e e e e 3.91 121 78
R s i R e e e A A T R e i et (o 3.48 61 40
- (3 i AR il S e S R T S L LWL e ol S 3.78 100 65
AN 2 WY DRI VL L L o S s s A S R T L e T 3.56 62 40
May 28 [ D.E. HOIMer. ... ..ottt ie e eaeiaeiacaanns LI 3.43 50 38
June 1 4.08 153 99
5. 4.16 166 107
13 3.20 39 25
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Daily discharge, in million gallons, of Makaweli River near Waimea, Kauai, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. [ Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Junc.
11 9.2 14 25 116 157 52 39 130 39 82
90 9.2 12 22 109 139 178 36 39 26 76
53 32 12 22 102 216 216 25 36 47 47
44 14 12 850 36 186 109 66 32 43 43
40 12 12 139 36 148 82 52 28 36 148
14 12 12 130 32 82 56 52 25 56 123
14 12 11 200 380 61 61 39 32 56 66
12 11 148 | 1,380 116 61 56 47 88 47 47
12 11 22 328 76 52 71 123 61 39 71
12 9.2 16 148 61 61 52 66 47 39 61

9.2 | 14 16 112 52 47 52 43 39 32 226
9.2 | 158 14 105 39 52 47 47 515 32 88
90 105 12 90 47 52 56 61 116 43 vl
12 98 12 98 66 43 82 315 66 32 61
12 1t 19 90 52 39 56 710 139 28 47
11 9.2 19 168 32 52 52 365 176 32 66
12 9.2 12 222 32 166 47 130 61 61 61
112 32 12 148 | 4,570 32 226 139 39 620 166
105 12 16 130 | 1,575 950 328 66 66 575 95
28 11 14 352 226 950 266 395 61 290 71
16 i1 14 226 | 137 123 218 365 39 88 61
12 139 16 139 123 116 166 216 28 52 52
12 32 28 123 | 1,370 139 139 130 39 43 7
12 19 28 56 665 13 148 102 39 39 56
12 16 442 36 236 88 139 a 290 32 52
12 148 233 28 139 166 71 395 43 157
11 120 148 25 157 116 47 236 56 130 82
11 22 1,950 22 196 47 36 166 36 39 61
11 14 130 22 226 Gl e 82 32 43 59
11 12 58 22 116 4 I SN 52 43 226 82
[ DR % 86 |cdaasnn 95 {10 PR B 2808 It . aal

Nore.—Discharge determined from rating curves applicable as follows: July 1 to Nov. 19, fairly well
defined; Nov.20toJune 11, fairly well defined; and June 12-30, poorly defined.

Monthly discharge of Makaweli River near Waimea, Kauaz, for year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
8 et%%%d' Mﬁlion ?crte-
gallons, eet.
Maximum. | Minimum. | Mean. (mean).

JOLY e o i ns notion s st s o Pl s 244 9.2 38.8 60.0 1,200 3,690
VT ] RS PR S sbae s - 112 9.2 26.8 41.5 832 2,550
September. 158 9.2 37.5 58 1,120 3,450
OCEODRILL .0 8 gt oot o 1,950 11 113 175 3,500 10,800
November.......cccccoeuvnn.. 1,380 16 177 274 5,310 16,300
Deeomber. . g cene b 4,570 32 363 562 11,200 34,500
FANUATY e L oo n st 950 32 150 232 , 660 14,300
A0S R NP O 328 36 111 172 3,100 9,510
MOrelit it ol o o sl 710 25 151 234 4,670 14.400
A s e et 515 25 82.9 128 2,490 7,630
1 SRR P AR ey 620 28 102 158. 3,150 , 700
g b et e L R (PRI I ST 226 43 81.5 126 2,450 500
£ )70 G R - e 4,570 9.2 120 186 43,700 134,000

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

LocaTioN.—About 2 miles below intake, 10 miles northeast of Makaweli.
RECORDS AVAILABLE.—July 24, 1904, to June 30, 1917.

Gace.—Vertical staff.

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

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

REecuration.—Flow regulated by head gates.

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

Accuracy.—Rating curve well defined. Records for low and medium stages good;
those of high and fluctuating stages may be considerably in error as gage is read
only once daily.

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

Discharge measurements of Olokele ditch at tunnel No. 12, near Makaweli, Kauai, during
the year ending June 30, 1917.

Gage height.
Dat Made b hG?g}?t
ate. ade by— eig] -
(feet). | Second- Mlllhon
feet. gallons
per day.
Taly 1205 eWe IV Eiane v ol S e 30 e Ml Sl e | e e S L 4.00 113 73
Jan. D By ar el et Tl s BRI b I LB i S L S S S e ns e 1.90 41 26
d 1.51 28 18
1.43 26 17
1.31 22 14
2. 69 68 44
3.08 83 54

Daily discharge, in mallion gallons, of Olokele ditch at tunnel No. 12, near Makaweli,
Kauai, for the year ending June 30, 1917.

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

R e e a e 72 54 41 48 41 72 61 17 43 17 46 28
D e 68 72 66 41 54 72 61 17 43 46 46 28
(PR e SR 50 72 43 43 54 72 68 17 43 46 46 28
e e amn i 72 52 43 43 72 72 70 1 43 46 46 66
e s 54 54 43 43 72 72 70 17 43 46 46 72
(i =L SRl W 48 50 41 72 72 59 54 17 43 46 46 72
T e 46 54 72 54 72 59 50 17 43 46 46 72
(A e = e 43 52 50 46 72 72 68 17 43 46 46 72
DRSS S L 43 68 72 46 72 | 57 54 17 43 46 46 68
e e 43 48 50 43 72 ' 70 61 17 43 46 66 57
e 50 50 57 43 72 54 61 17 43 46 48 54
e s e & 54 63 46 43 54 19 54 43 43 46 48 54
g S S 72 54 43 50 46 17 52 43 43 46 46 52
(R R A 72 54 41 52 50 39 50 17 43 46 48 54
i SO e 72 72 41 63 48 39 59 17 43 46 50 68
72 50 41 72 50 39 50 17 17 68 66 50

72 52 41 57 72 39 61 17 17 68 72 28

72 72 48 63 68 39 28 die 17 68 72 28

59 52 61 72 41 39 28 17 17 61 46 59

72 72 52 72 52 39 24 17 17 52 46 50

59 66 57 68 72 28 24 17 17 50 66 46

52 54 50 52 72 28 24 il 17 50 54 46

50 46 46 63 Y et 28 17 17 52 57 46

46 46 72 68 ) (R e 24 43 17 59 52 43

43 43 72 72 50 28 24 43 17 54 48 43

43 46 61 66 72 28 17 28 48 41

72 46 72 52 63 61 17 28 50 41

59 46 72 72 72 61 17 28 59 41

46 52 63 72 72 61 17 28 50 43

59 43 50 72 72 61 1% 48 50 43

54 A8 |oaenie I Blai e 61 o e o 0 Fay e

Nore.—Discharge determined from a well-defined rating curve. Ditch dry Dec. 23 and 24.
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Monthly discharge of Olokele ditch at tunnel No. 12, near Makawelt, Kauaz, for year ending
June 30, 1917.

Discharge. : Total run-off.
Month. Million gallons per day.
ons. eet.
Maximum. | Minimum. | Mean, | (mean) g

....... 72 43 57.7 89.3 1,790 5,490
72 43 54.8 84.8 1,700 5,210
72 41 53.6 82.9 1,610 4,930
S P 72 41 57.5 89.0 1,780 5,470
NOVBIIDON: Sov ot o - s wnees amnes 72 41 61.8 95.6 1,860 5,690
December (29 days)...--ceccuurann-. 72 17 50.2 R 1,460 4,470

BT et IR KNS SN e 70 17 45.5 70. 4 1,410 4,
FODIUATY «emyeeemememnmamamemenes 43 17 2.5 36.4 658 2,020
o PR IR S I R 5 43 alyf 29.6 45.8 917 2,820
oo PR B R L S 68 17 46.8 72.4 1,400 4,310
R R 72 46 51.8 80.1 1,610 4,930

S T E S AR Sl St ER SR (HPY SR 72 28 49.8 i | 1,490

IDHEIRAT Ib) oo dinta duntonn woloute St o, B Nl S I A 17,700 54,200

OLOKELE DITCH AT WEIR, NEAR MAKAWEL], KAUAIL

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

RECORDS AVAILABLE.—January 1, 1912, to June 30, 1917.

Gace.—Vertical staff showing head on weir.

DiscHARGE MEASUREMENTS.—Made by 12-foot sharp-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);
ditch occasionally dry.

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

RecuLATION.—By head gates. &

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

Accuracy.—Conditions for measurement by weir good. Records for low and medium
stages good, 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.
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Daily discharge, in million gallons, of Olokele ditch at weir, near Makaweli, Kauai,
Jor the year ending June 30, 1917.

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

60 49 38 43 45 64 45 22000 18 43 36

62 57 40 42 46 65 49 24 38| 25 41 32

49 64 51 40 48 64 49 24 38| 38 40 26

51 56 38 38 51 64 61 18 38| 38 38 32

58 58 38 37 66 66 56 23 38| 38 37 59

45 49 37 58 66 59 51 23 38| 39 40 57

38 45 40 54 65 50 45 20 35| 39 41 60

38 56 56 45 63 64 42 19 38| 43 40 62

38 54 47 42 62 58 45 16 37| 43 39 60

38 48 60 40 63 54 LI 42| 39 44 57

41 45 49 39 60 52 55 23 40| 38 46 53

41 54 45 39 60 44 50 14 40 [ 46 42 51

60 54 40 45 44 43 47 36 40 | 44 41 49

62 52 38 42 45 28 46 26 4| 41 44 46

62 55 38 58 45 33 44 14 40 | 44 48 46

62 55 36 50 44 36 44 17 36 | 52 46 51

64 45 43 59 45 39 48 16 14| 60 53 51

64 59 45 59 59 40 33 18 16 | 56 58 35

61 56 58 62 63 45 AN o2 13| 54 55 43

54 58 58 64 54 39l e . 13 18| 49 42 50

61 62 48 62 Lol Pt s R PO RN 14| 44 51 44

56 56 50 52 66 28 |-sin e 15 17 | 44 48 41

48 45 59 56 B2 et 21 16 14| 49 48 41

43 41 59 64 55, et A i 24 15 16 | 53 50 39

40 39 58 54 49| 180 v 20|, 15 20 | 48 46 39

. . B 39 45 60 64 [0 e s 20 | 42 42 38
. RN L 45 40 60 51 (i5)q) s 19| 28 45 37
R 57 51 64 60 (T B 18| 24 50 35
2Ot Seae 47 43 59 64 [ S s 16 7.5 48 38
Bl SN 2 C i 50 43 47 58 [ RTRAATN 15| 16 47 39
£ Lo S BTN PR 49 40 levue... SONIE. S 47 1712 L Bt e

No1e.—No flow on days for which discharge is not given.

Monthly discharge of Olokele ditch at weir, near Makaweli, Kauai, for year ending

Jume 80, 1917.

Discharge. Total run-off,
Month. Million gallons per day.
B efe%léd' Million Acre-~
(mean) gallons. feet.
Maximum. | Minimum. | Mean.

L b R R AL N 64 38 51.1 79.1 1,580 4,860
AUEHSY. < cceesne - 64 39 50.8 78.6 1,570 4,830
September-. ....... 64 36 48.6 75.2 1,460 4,470
October....ecc cus 64 37 51.6 79.8 1,600 4,910
November. ......... % 66 44 56.2 87.0 1,690 5,170
December (22 days). s 66 26 49.1 76.0 1,080 3,310
January (27 days)... o 61 20 41.4 64.1 1,120 3,430
February (24 days).. o 38 13 20.3 3l.4 488 ,500
March (30 days). - i 44 13 27.6 42.7 829 2,540
LT IESHRRR R 60 7.5 40.0 61.9 1,200 3,680
3 S e I e . 58 37 45.3 70.1 1,400 4,310
TOne, L, Aol ST s AT W R 62 26 44.9 69.5 1,350 4,130
b M AT 071 RN o et LA ) LS SOCURLIIS, 1 s s Rl | SRS, (R | A = L 15,400 47,100

HANAPEPE RIVER AT EKOULA, NEAR ELEELE, KAUAIL

Locarion.—200 feet above ford, half a mile above the siphon at Koula, and 5 miles

north of Eleele.

REcORDS AVAILABLE.—August 18, 1910, to December 15, 1916.
GaGe.—Friez water-stage recorder.
DiscHARGE MEASUREMENTS.—Made by wading or from cable.
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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 during period of record, December 18,
1916; water-stage recorder and shelter carried away by flood and stagenot recorded;
minimum stage recorded, 0.95 foot December 30 and 31, 1913 (discharge, 7.1 mil-
lion gallons per day, or 11 second-feet).

Diversions.—Hanapepe ditch diverts part of low above station.

REecuraTiON.—By diversions.

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

Accuracy.—Records good for all stages.

Discharge measurements of Hanapepe River at Koula, near Eleele, Kauai, during the
year ending June 30, 1917.

Discharge.
Dat: Made b hG?g}ft
ate. ade by— eig 0N
s (feet). | Second- Mlllllxon
feet. Ryt
per day.
July 9 1.10 26 17
Oct. 20 2.22 201 130

Daily discharge, in million gallons, of Hanapepe River at Koula, near Eleele, Kauai,
for the year ending June 30, 1917.

Date.| July | Aug. | Sept. [ Oct. | Nov. | Dec. || Date.| July | Aug. | Sept. | Oct. | Nov. | Dec.
e 144 12 21 56 1568 || 164.-- 128 28 12
2% v 50 114 14 14 40 114 || 17....| 153 40 24
Beuas 50 12 13 36 74 || 18.... 100 74 32
PR 128 80 11 12 200 286 1 19.... 45 50 32
Baes 36 40 11 40 171 86 || 20.... 74 80 16
2zt 74 45 24
Brenn 24 21 12 74 100 62
e S ] B BT B R 0 | g [ Ml S [ L,
23.... 24 18 50
BE5 . 14 32 13 14 308 74
24.. 18 28 32
L P 14 32 45 14 242 50 25 16 16 62
8 [} B 16 18 18 13 93 40 st
26...- 16 16 144
; 1 P 13 18 21 24 144 28] 27 50 16 128
125 36 21 13 32 86 36 || 28.... 21 13 136
i 1 RS 80 18 12 18 56 32 || 29... 24 14 62
14.... 107 24 12 21 40 24 || 30... 32 13 32
15.5.- 56 100 12 21 36 200181, 2 28 12 |oaneess

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

Monthly discharge of Hanapepe River at Koula, near Eleele, Kauat, for the year ending
June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | willion { Acre-
(mean) gallons, feet.

Maximum. | Minimum, | Mean.

D N e TN ISl b ho o o Ym0 153 13 52.5 81.2 1,630 4,990
ST e e e 114 12 37.1 57.4 1,150 3,530
BODIRMIBEL £ . fos o Dt et s e ole s 144 11 37.9 58.6 1,140 3,490
Qoloberd . oo o b i e e v e a 600 12 87.1 135 2,700 8,290
NOVBIMIDEL. . oo oie s s nmpms oo ol snm 332 32 114 176 3,410 10, 500

Decomber 115, st o aniscbige - - nsmmsas 286 21 82.8 128 1,240 3,810

The PEriof. ... .o oerneeeneeenaealeeeeneeaans Er o, Ere I 11,300 | 34,600
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HANAPEPE DITCH AT KOULA, NEAR ELEELE, KAUAIL

LocarioN.—A¢t the first flume below siphon at Koula, 4 miles below inthke and 4
miles north of Eleele.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1917.

Gage.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made in flume.

CHANNEL AND coNTROL.—Wooden flume; straight for 20 feet above and below gage;
some vegetal growth on bottom and sides of flume. Control fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.14 feet August
and November (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.

REecurATION.—By head gates.

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

Accuracy.—Discharge ascertained from fairly well defined rating curve. Records
fair for low and medium stages; those for high stages probably somewhat in. error
owing to fluctuation of stage not shown by the one daily gage reading.

Daily discharge, in million gallons, of Hanapepe ditch at Koula near Eleele, Kauaz, for
the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
TR 34 34| 30 33 33| 34 17 10 28 22 22 18
g R L ] 34 34| 33 33 33| 34 17 16 28 22 22 16
S IS e 33 34 | 30 32 33| 33 34 14 30 22 22 16
c: e I 34 34| 30 32 33| 33 21 12 29 22 22 31
LSRRI R 34 34| 29 32 33| 33 25 15 21 22 22 33
(RIS 33 34| 28 33 33| 33 22 12 21 22 22 33
PN T 33 34| 34 33 33| 33 22 11 21 22 31 33
( JER O [ 34 34| 32 33 33| 33 22 12 21 22 32 33
R A 32 34| 34 32 33| 33 22 12 18 22 32 33

ROE D e 34 34| 32 30 33| 33 22 12 18 22 33 33
34 34| 33 31 33| 33 Yol ol R B 18 22 32 33
34 34| 31 33 33| 33 22 22 22 22 32 33
34 34 29 33 33| 33 7.3| 22 22 22 32 33
34 34| 28 33 33| 33 7.3] 12 23 22 32 33
34 34| 27 32 33| 33 22 3.0 24 22 33 33
34 34| 27 33 33| 33 22 3.0 2.3| 33 33 33
34 34| 33 33 33| 33 22 3.0 2.3| 33 33 33
34 34| 33 33 33| 33 ARl X I 2.3| 33 33 33
34 34| 33 33 2 e oL 13 4.6 2.3| 33 33 33
34 34| 33 33 34 5 e L 33 33 33
33 34| 33 33 34 7 g CL S L S 33 33 33
34 33| 33 33 34 71 10 2:8:) = 33 33 33
33 33| 33 33 33 71 10 2.3 1.0} 33 33 33
34 33| 32 33 34 3.0 10 j e SRR 33 33 33
34 34| 33 33 34 0, 0510 “cla ot Nl s B s 17 33 33
34 33 33 34 22 10 PP B e 33 33
34 (2 8 FERIC 33 34| 16 10 2.3 4.2 33 33
34 32 9.6 33 34| 16 10 2.3 4.2 33 33
34 33| 33 33 34| 19 10 2.3 8.2 33 33
34 32| 33 33 34| 16 10 2.3 22 33 32
34 BL |k e 1 SRR 16 10 2:3 | s IRl

NoteE.—Discharge determined from fairly well-defined rating curve. No flow on days for which dis-
charge is not given.
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Monthly discharge of Hanapepe ditch at Koula, near Eleele, Kauai, for the year ending
June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Seé%%d' MHIion ?cx;e-
gallons, eet.
Maximum. | Minimum. | Mean. (mean)
T s Sl e W SR O | 34 32 33.8 52.3 1,050 3,220
BRat o 34 3L 33.6 52.0 1,040 3,200
September (29 days) - 34 9.6 30.7 47.5 892 2,730
QOuteber... ... .. 33 30 32.7 60.6 1,010 3,110
November-. ... . 34 33 33.3 51.5 1,000 3,07
December (30 days). . 34 .5 23.8 36.8 713 2,190
JRBLALY - oo sovvanons 34 ol 15.4 23.8 477 1,470
February (25 days) 28 2.3 11.8 18.3 204 905
March (26 days). - 30 1.0 14.1 21.8 367 1,130
Aprll (29 days) 33 4.2 23.5 36.4 683 2,
........ 33 18 30.1 46.6 934 2,860
June .................................. 33 16 31.3 48.4 938 2,
1) 0T A T e St G N D <ET A N M B A 9,400 28,900

HANAPEPE DITCH AT WEIR, NEAR HANAPEPE, KAUAIL

LocaTioNn.—About 2% miles northeast of Hanapepe, below the last siphon across
Hanapepe River.

RECORDS AVAILABLE.—January, 1910, to June 30, 1917.

Gage.—Vertical staff.

DisCHARGE 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, 19 inches De-
cember 29-31 (discharge, 50 million gallons per day, or 77 second-feet); ditch
frequently dry.

Diversrons.—Ditch diverts from Hanapepe River.

UriuizatioN.—For irrigation of sugar cane and for domestic use.

Accuracy.—Records fair.

CooprerATION.—Gage-height records copied from records kept by Hawaiian Sugar Co.

40532°—18—wsp 465—
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Daily discharge, in million gallons, of Hanapepe ditch at weir near Hanapepe, Kauai,
Jor the year ending June 30, 1917.

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

NotE.—No flow on days for which discharge is not given.

Monthly discharge of Hanapepe ditch at weir mear Hanapepe, Kauai, for year ending
June 30, 1917.

Discharge. Total run-off.
Month., Million gallons per day.
e Million | Acre-
ons. eet.
Maximum. | Minimum. | Mean. (mean).
AR R e A RN 29 23 27.4 42.4 848 2,610
August (30 days).. . 28 26 27.0 41.8 810 2,490
September (24 days). 30 21 24.8 38.4 596 1,830
October (26 days)........ . 29 20 26.7 41.3 695 2,130
November (28 days)........-. 30 26 27.9 43.2 782 2,400
December (27 days)..-c------ : T 54 2.1 29.9 46.3 807 2,480
January (12dayS)...cceeee--- . 27 18 21.8 33.7 261 803
iMareh (12 days).c.iiavssenvas . 20 18 18.7 28.9 262 803
APTil (21 AAYS)enncnencnnennns I 34 18 Pty 33.6 456 1,400
May (24 days).eeeecncacnnn- P 30 18 24.0 37.1 575 1,770
June (26 days). - «eceeeneenenennnns 30 15 27.5 42.5 715 2,190
0§ T S B o S L | PR R B R o R | R R B 6,810 20, 900

SOUTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAIL

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

RECORDS AVAILABLE.—December 10, 1911, to June 30, 1917.

Gace.—Friez water-stage recorder.

Di1scHARGE MEASUREMENTS.—Made from cable.

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



ISLAND OF KAUAL bl

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 15.1
feet at 6 p. m. December 18, 1916 (discharge, computed from extension of rating
curve, approximately 11,000 million gallons per day, or 17,000 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).

Minimum stage recorded during year, 2.85 feet September, May, and June
(discharge, 26 million gallons per day, or 40 second-feet).

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

REeguraTioN.—By diversions above station. 3

Uriuization.—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. Records good for all stages except extreme floods, for which
they are fair.

Discharge measurements of South Fork of Wailua River near Lihue, Kauai, during the
year ending June 30, 1917.

Discharge.
Dat Made b, hGagI?t Milli

ate. ade by— eig] illion

. (feet). Sefggild- gallons

g per day.
3.42 108 70
4. 46 419 271
3.75 192 124
4.11 304 197
4.02 268 173
6.25 1,300 840
5.25 87 444
3.30 104 67
2.99 54 35
3.64 161 104
e e 3.32 118 76
June 29...... 0 1 D 2 () i (1 SRR AP SO S0 8 S - RS e 2.90 47 30

Daily discharge, in million gallons, of South Fork of Wailua River near Lihue, Kauai,
Jor the year ending June 30, 1917.

Sept. | Oct. | Nov. | Dec. | Jan. | Feb.

Nore.—Discharge determined from well-defined rating curve. Gage-height record unreliable on days for
which discharge is not given. -
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Monthly discharge of South Fork of Wailua River near Lihue, Kauai, for the year ending
June 30, 1917.

Discharge. Total run-off.,
S illi 1 r day.
Month Million gallons per day. Sefe%% a- BT e
(mean) gallons. feet.
Maximum. | Minimum. | Mean.

A1 et RN S P B8 242 45 108 167 3,360 10,300
August.... 202 37 77.3 120 2,400 2350
September. . 396 26 80.3 124 2,410 7,390
Qctober. .. .. 601 60 174 269 5,380 16,600
November 726 127 298 461 8,940 27,400
December. 1,850 136 450 696 14, 42,800
January... 76 17 265 5,300 16,300
February. 454 50 95.1 147 2,660 8,170
April...... 202 37 87.6 136 2,63 8,070
May 6-18.. m 212 26 48.2 74.6 627 1,920
8 (P 2R e SRR o, v W, 584 26 139 215 4,040 12,400

HANAMAULU DITCH NEAR LIHUE, KAUAI

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

REcORDS AvaiLaBLE.—July 1, 1910, to June 30, 1917.

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

Di1scHARGE MEASUREMENTS.—Made in flume.

CHANNEL AND CONTROL.—Wooden flume; straight for 20 feet above and below gage.
Control is rock section at end of flume; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.56 feet at 1.15
p. m. July 17 (discharge, 27 million gallons per day, or 42 second-feet).

1910--1917: Maximum stage recorded, 2.80 feet August 6, 1913 (discharge, 36

million gallons per day, or 56 second-feet); ditch occasionally dry.

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

RecuraTioN.—By head gates.

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

Accuracy.—Gage read once daily. Records fair for all stages.

Discharge measurements of Hanamaulu ditch near Lihue, Kauai, during the year ending
June 30, 1917.

Discharge.
D: Made b hGaggt
ate. ade by— eig s1ec
(feet). | Second- M.llllhon
feet. Gl
per day.
............................................ 2.40 36 24
................................................... 2.39 30 19
............................................ 1.29 14 8.8
................................................... 1.02 8.5 5.5
................................................... .78 6.3 4.0
............................................ .55 3.4 2.2
................................................... .62 4.6 3.0
................................................... 2.00 28 18
................................................... .86 5.5 3.6
................................................... 1.24 10.3 6.7
................................................... .92 7.4 4.8
................................................... 1. 56 19 12
................................................... .48 2.7 1.8
............................................ 2.04 27 17
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Daily discharge, in million gallons, of Hanamaulu ditch near Lihue, Kauai for the year
ending June 30, 1917.

Date July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
23 24 23| 23 6.1 5.6 2.9 5.6 | 18 4.8 19 12
22 26 24| 23 11 4.4 2.6 1 18 4.8 17 9.4
22 25 23| 22 11 4.0 4.0 4.8 18 17 15 9.4
24 26 23| 22 12 5.2 6.1 4.8 18 16 14 9.4
23 25 24 | 22 11 4.8 8.8 5.6 | 18 16 21 9.4
2 24 24 | 23 11 4.8 5.6 52| 18 18 20 9.4
24 24 25| 22 13 4.4 5.2 6.1 19 18 20 9.4
23 25 24| 22 12 4.0 5.2 52| 18 18 19 2.3
23 25 24 | 22 14 3.6 5.2 12 24 18 18 10
23 24 24 | 22 12 3.6 5.2 12 15 18 20 11
22 24 24| 22 11 3.6 4.8 12 15 18 18 10
23 24 23| 24 - 11 4.8 4.8 11 14 21 17 10
24 24 22| 23 10 4.8 48| 11 15 21 17 o
24 24 221 23 100 4.4 4.8 3.6 | 15 16 37 16
23 26 22| 23 10 4.4 4.8 3.6 26 19 18 17
24 26 22| 23 4.4 4.4 6.1 14 2.0( 21 i7 37
26 26 24 | 23 5.6 4.4 7.6 | 14 1.4 21 19 16
24 25 24 | 24 7.6 5.2 5.6 | 14 1.2 18 23 17
23 26 24| 25 5.6 2.3 5.6 6.6 6.1 | 18 14 16
24 26 23 | 25 4.8 1.4 5.6 6.6 [ 10 18 14 16
24 25 23 | 24 4.8 4.0 5.6 6.6 5.6 21 13 15
23 24 24 24 4.0 5.6 5.6 6.1 3.2( 21 12 14
24 24 25| 24 4.0 5.6 5.6 6.1 29| 21 12 18
25 24 24 | 24 - 4.0« 4.8 5.2 5.6 2.6 | 18 12 17
25 23 23| 26 4.0 3.2 4.4 5.6 2.0 24 12 17
25 24 26 | 24 4.4 3.2 4.4 5.6 2.3| 21 12 -
25 24 26| 14 4.0 3.2 4.0 5.6 2.0 13 12 17
25 24 26| 14 4.4 3.2 4.0| 18 1.7] 12 12 17
24 24 24 | 10 4.4 3.2 4.4 1.0 12 12 17
25 24 23 7.6 6.1 3.2 4.0 |. 5.6 | 20 13 1
26 > LR [ SR 3.2 4.0 (34 o FH b 18 el

Nore:—Discharge determined from fairly well defined rating curves.

Monthly discharge of Hanamaulv ditch near Lihue, Kauai, for year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
‘ Second- +
Maximum. | Minimum. | Mean, | (mean).
......................... 26 22 23.8 36.8 737 2,260
26 23 24.6 38.1 763 2,340
26 22 23.7 36.7 712 2,180
5 26 6.6 21.2 32.8 656 2,020
NOVOmDEL: -« ook - - oinsns s s 14 4.0 7.91 12.2 237 728
BIOCORIIIOT s oo = tsin 6 s Sl 5.6 L4 4.08 6.31 126 388
.............. 8.8 2.6 5.05 7.81 156 480
.............. 18 3.6 8.00 12.4 224 687
.............. 26 1.2 10.5 16.2 325 999
.............. 24 4.8 17.8 27.5 534 1,640
.............. 23 12 15.8 24.4 491 1,500
18 2.3 13.7 21.2 412 1,260
26 1.2 14.7 9.7 5,370 16,480

LIHUE DITCH NEAR LIHUE, KAUAI

LocaTioNn.—At point where Kauai Electric Co.’s power line crosses ditch, 1} miles
below intake and about 5 miles northwest of Lihue.
REcorps AvAtLABLE.—July 1, 1910, to April 30, 1917, when station was discontinued.

Gaae.—Vertical staff.

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

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

Drversions.—Part of flow diverted above station into ditch at lower level.

REecuraTION.—By head gates.

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

Accuracy.—Gage read once daily. Rating curve weli defined. Records fair for all
stages.

Discharge measurements of Lihue ditch near Likue, Kauat, during the year ending June 30,

Discharge.
D: Made b, hGagl?t
ate. ade by— eig! e
¥ (feet). | Secon | Million
feet. antons
per day.
1.38 11 7.2
1.51 12.5 8.1
1.50 slibyg 7.6
1.40 12.0 7.8
.80 3.4 2.2
.86 3.8 2.5
.59 i 15 ) S
.45 .6 .4

Daily discharge, in million gallons, cf Lihue ditch near Lihue, Kauai, for the year ending
June 30, 1917.

4
(=]
]

Date. July. | Aug. | Sept. Oct. Dec. Jan. Mar. Apr.
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NNNON® 000WON NN00©0 0000000 0000W0®  0O0MM
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IEIO_TE.—Discharge determined from well-defined rating curve. No flow on days for which discharge is
not given.
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Monthly discharge of Lilue ditch near Lihue, Kauai, for the year ending June 30, 1917.

Discharge. Total run-off.

Month. Million gallons per day. Se[ce%?;d- Million hores

Maximum. | Minimum. | Mean. | (mean). gallons. feet.
ol R ST N (s R 9.4 6.7 8.30 12.8 257 790
RIPUBEL oo om s o e et ecsniam 8.9 7.2 8.15 12.6 252 775
September-....... 8.9 6.2 8.12 12.6 244 748
October (29 days). - 8.4 6.2 1T 12.0 225 692
November-. ...... 7.8 2.0 3.87 5.99 116 356
December (30 day: 4.0 .8 2.57 3.98 i 237
January (7 days) &) i@ .43 .67 3 9
March (13 days 116 1.0 6.35 9.82 83 253
April (28 days). .. 8.4 1.0 7.12 .0 200 612
1353 02 o]d LR SR TS SOPREE SRR b et o o e e MR 1,460 4,470

NotE.—See footnote to daily-discharge table.
NORTH FORK OF WAILUA RIVER AT ELEVATION 650 FEET, NEAR LIEUE, KAUAIL

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

RECORDS AVAILABLE.—September 21, 1914, to June 30, 1917. For old station at
elevation 500 feet, December 28, 1910, to September 25, 1914.

GaGE.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from cable.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.45 feet at 11.45
p. m. December 18 (discharge, approximately 1,600 million gallons per day, or
2,480 second-feet); minimum stage recorded, 1.35 feet September 14-16 (discharge,
19 million gallons per day, or 29 second-feet).

Maximum stage recorded during period of record, 9.5 feet at 6.30 p. m. Septem-
ber 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).

Diversions.—None above station.

REecuraTion.—None.

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

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

Discharge measurements of North Fork of Wailua River at elevation 650 feet, near Lihue,
Kauai, during the year ending June 30, 1917.

Discharge,
Gage

Date. Made by— height | gooona | Million

(feet). feot gallons

. per day.
Aug. 2.05 96 62
1.90 73 47
1.80 62 40
1.58 40 26
Sept. 2.00 94 61
Oct. 1.62 57 37
Nov. 1.48 45 29
2.04 103 67
Dec 2.55 198 128
2.49 182 118
2.13 115 74
Jan. 4.10 707 457
Mar. 2.22 135 87
Apr. 1.52 42 27
June 1.47 46 30
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Daily discharge, in million gallons, of North Fork of Wailua River at elevalion of 650
Jeet mear Lihue, Kaua, for the year ending June 30, 1917.
June,

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

Nore.—Discharge determined from well-defined rating curves applicable July 1 to Sept. 28 and
Sept.29toJune30. Norecord on days for which discharge isnot given.
Monthly discharge of North Fork of Wailua River at elevation 650 feet mear Lihue,

7t Kauai, for the year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
e Million | Acre-
ons. eet.
Maximum. | Minimum. | Mean. | (mean).
T R o e 106 35 53.7 83.1 1,660 5,110
August..oooooooons 88 23 41.3 63.9 1,280 3,930
September........ 113 19 39.6 61.3 1,190 3,650
October 1-16...... 52 30 38.3 59.3 6 1,880
December 6-31. ... 319 49 94.0 145 2,440 7,500
January..... 282 30 71.9 111 2,230 6, 840
February . 106 25 36.4 56.3 1,020 3,130
March. ... 436 25 107 166 3,320 10, 200
AT L s 113 28 49.0 75.8 1,470 4,510
Miytagr i T R 182 % 50. 78.4 963 2,960
KANAHA DITCH NEAR LIHUE, KAUAIL

LocaTtion.—500 feet above point where Kauai Electric Co.’s power line crosses ditch,

and about 9 miles north of Lihue.
RECORDS AVAILABLE.—August 6, 1910, to June 30, 1917.
Gace.—Vertical staff. New datum May 28, 1913.
DiscEARGE MEASUREMENTS.—Made in flume 100 feet above gage.
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CHANNEL AND CONTROL.—Cut in soft lava rock; straight for 30 feet above and 10 feet
below gage. Control composed of soft lava rock; fairly permanent between
times of cleaning ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.45 feet at 11
a. m., September 27 (discharge, 18 million gallons per day, or 28 second-feet);
no flow March 17-25.

Maximum stage recorded during period of record, 2.6 feet July 24-26, 1913
(discharge, 22 million gallons per day, or 34 second-feet).

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

Recuration.—By head gates.

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

Accuracy.—Records based on well-defined rating curves; good for low and medium
stages; those for high and fluctuating stages may be somewhat in error as gage is
read only once daily.

Discharge measurements of Kanaha ditch near Lihue, Kauai, during the year ending
June 30,-1917.

Discharge.
D M: lGaglft
ate. ade by— heig! Seas

(feet). | Second- Mﬁlmn

Took gallons,

4 per day.
INOFAL T | AWV Vi RPN v7o et alohivs o' S pbiains s oo & s oa e S e e S gt 0.71 8.1 5.2
Dec. 20 | D. E. Horner.. 7 .80 8.2 5.3
Feb.: 7 |----- A0. v inmen .47 3.8 2.4
v A )[R R .66 7.0 4.5
Byl [ e ~ .98 10 6.5
Mar. 28 |..... F M e KT 8 o .50 4.2 2.7

June 27 |..... o s AR e I S 0 e i R e SR P R 1.78 23 15

Daily discharge, in million gallons, of Kanaha ditch near Lihue, Kauai, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
15 14 13 13| 10 6.7 4.2 4.6 7.0 7.0 17 15
15 16 16 13 9.8 6.4 4.2 6.7 11 7.8 13 14
14 15 14 16 9.8 6.4 4.2 561 11 8.8 12 15
16 16 14 16| 10 6.7 3.9 5.6 11 7.4 16 14
14 15 14 16 8.8 6.4 6.0 3.9 11 =0 14 14
15 15 13 15 8.8 6.4 5.3 3.2 13 6.7 13 14
14 14 16 15 9.2 8.8 5.0 6.7 15 6.7 13 15
14 14 14 15 8.4 S d 5.0 6.4 | 13 6.7 13 16
14 14 16 15 7.4 6.4 4.6 6.0 | 14 6.4 12 15
14 14 16 15 7.4 6.4 4.6 56| 14 12 15 16
13 13 15 15 7.0 6.0 4.6 53| 14 13 13 15
15 15 15 15 7.4 6.0 4.6 50| 14 15 12 15
16 14 14 15 7.4 7.0 4.6 4.6 | 14 16 12 13
16 13 14 14 7.4 6.0 ) 4.6 4.6 15 14 12 16
15 16 14 16 7.4 6.0 6.7 4.2 7.8 16 14 16
16 16 14 16 7.4 6.0 8.4 3.9 3.6| 15 13 17
16 15 17 16 7.4 5.6 7.4 G0 T siamn 14 16 16
14 15 16 16 8.8 6.7 6.0 1% S 13 16 15
14 15 17 16 7.4 5.3 6.4 e o [ 13 16 | . 16
15 16 16 16 1.9 5.3 6.0 Bid e sl 12 14 16
15 15 15 16 8. 5.3 6.0 5.6 15 15
13 14 19 16 6.0 5.3 5.6 5.0 15 14
13 14 i 15 6.0 5.3 0.7 4.2 |. 15 16
15 14 16 16 5.6 8.1 6.0 3.9 14 16
14 14 15 17 6.0 5.6 5.6 3.9 14 15
15 14 15 14 6.0 4.6 5.6 7.4 14 15
16 14 18 15 5.6 4.6 5.6 7.4 15 14
15 13 17 17 6.0 4.6 5.3 6.7 15 14
15 14 16 14 5.6 4.6 B8 amih el 14 14
14 13 15 13 6.7 5.0 s N e 16 14
14 18 JSssese 10 s o 4.6 8,0l 3b |0 ek

Note.—Daily discharge determined from well-defined rating curves applicable July 1 to June 7 and June
8-30. No flow Mar, 17-25.
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Monthly discharge of Kanaha dilch near Lihue, Kauai, for year ending June 30, 1917.

Discharge. Total run-off.

Month. Million gallons per day. Sefce%%d_ Million TG

Maximum. | Minimum. | Mean. | (mean). gallons. pset.
Al e e 16 13 14.6 22.6 454 1,390
AUSTISt e S 16 13 14.4 22.3 447 1,370
September........... o 18 13 15.8 28,7 458 1,410
Ocotobers .. L o ii: e 17 10 15.1 23.4 467 1,440
November........... o 10 5.6 7.48 11.6 224 689
December............ 8.8 4.6 5.96 9.22 185 567
JaNUATY.: -5 o 2o J2ts 8.4 3.9 5.43 8.40 168 517
Febroary-'C 0 otle 7.4 3.2 5.42 8.39 152 466
March (22 days).... 1.8 9.83 15.2 216 664
April 6.4 12.2 18.9 366 1,120
MY e 12 14.1 21.8 438 1,340
aines. el Lomt n TEC e L ERnl e U 13 15.0 23.2 450 1,380
................................ 4,030 12,400

NorEe.—See footnote to daily-discharge table.
EAST BRANCH OF NORTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAIL

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

REecorDps AvarLABLE.—July 27, 1912, to June 30, 1917.

GagE.—Stevens water-stage recorder December 31, 1914, to June 30, 1917; staff 250
feet below present site July 27, 1912, to September 30, 1914.

DiscHARGE MEASUREMENTS.—Made by wading or from cable.

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

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 gallons per
day, or 4,640 second-feet); minimum stage recorded, 1.6 feet March, 1915 (dis-
charge, 7 million gallons per day, or 11 second-feet).

Maximum stage recorded during year, 6.85 feet, December 18 (discharge,
approximately 1,700 million gallons per day, or 2,630 second-feet); minimum
stage recorded, 1.75 feet October 4 (discharge, 8.5 million gallons per day, or 13
second-feet).

Drversrons.—None.

RecuraTion.—None.

UrruizaTioN.—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.—Records based on well-defined rating curve; good for all stages.

Discharge measurements of East Branch of North Fork of Wailua River near Likue, Kauai,
during the year ending June 30, 1917.

Discharge.
Dat Made b, hG?gl(ft
ate. ade by— eig] n
(feet.) | Second- Millhon
foet, gallons
* | per day.
Aug. 2.00 30 20
2.10 40 26
1.96 26 17
Sept. 1.87 20 13
2.82 187 121
Oct. 2.00 31
Nov. 2.55 108 70
2.39 82
Dec 2.44 97 62
2.32 62 40
2.24 59 38
Jan. 2.28 69 45
June 2.02 36 23
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Daily discharge, in million gallons, of East Branch of North Fork of Wailua River near
Lihue, Kauaz, for the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. Dec. | Jan. Feb. | Mar. | Apr. | May. | June.
20 26
20 26
20 26
23 26
23 23
23 66
23 43
23 30
23 26
23 26
26 23
26 23
23 20
23 18
23 20
30 26
34 26
60 26
34 23
26 23
26 23
23 23
20 23
20 26
20 23
L7 R 3L W
18 23
18 23
18 20
23 20
18 [

NotE.—Discharge determined from rating curve well defined below 150 million gallons per day. No
record on days for which discharge is not given. .

Monthly discharge of East Branch of North Fork of Wailua River near Lihue, Kauas, for
the year ending June 30, 1917.

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

Mty 280 oelleenl ot 66 18 31.1 48.1 870 2,670
August 17-31 30 18 22.2 34.3 333 1,020
September. . 43 10 17.5 27.1 524 1,610
October 1-13. . - 15 8.5 11.0 17.0 144 439
Yanvaty 12270 S0l Sl 129 23 54.6 84.5 1,470 4,520
HODIRALY 717 . < o -=smsnmsesoimsrons 23 15 19.1 29.6 210 645
i ] g SR Bl o A2 G RIS Sl R LS ST 54 20 27.3 42.2 818 2,510
B & e a g eeior d 8 5 emimisrs cuis s oos Sa ol 60 18 24. 4 37.7 756 2,320

EKAPAA RIVER NEAR KEALIA, KAUAI

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

RECORDS AVAILABLE.—June 23, 1915, to June 30, 1917. July 23, 1910, to May 16, 1915,
at old station about a mile downstream.

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

DiscEARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND coNTROL.—One channel at all stages; straight for 100 feet above and
below gage; right bank vertical; left bank high with gentle slopes. Control
fairly permanent between extreme floods.
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SURFACE WATER SUPPLY OF HAWAII, 1916-17.

ExXTREMES OF DISCHARGE.—Maximum stage recorded at present site, 9.2 feetat1a. 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 year, 8.75 feet at 12.15 a. m. March 20 (discharge
approximately 800 million gallons per day, or 1,240 second-feet); minimum stage
recorded, 1.7 feet September and March (discharge, 12 million gallons per day, or
18.6 second-feet). .

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

Diversions.—Very small irrigation ditch diverts water above station.
REecuraTION.—Practically none.

Uriuization.—For irrigation of sugar cane and for domestic supply.
Accuracy.—Records fair for entire year.

Discharge measurements of Kapaa River mear Kealia, Kauati, during the year ending

Jume 80, 1917.

Discharge.
D Made b, hGag}El,t

ate. ade by— eig] e
: (feet). | Second- Mlll]hon
feet, gallons
s per day.
e T G o U e e L e S S S 2.07 31 20
Nov. 25 |..... Gl s e e s e B R R R e e 2.85 110 71
Do 28 BT HoImer e e e o oy e i st e s e 3.13 149 96

Daily discharge, in million gallons, of Kapaa River near Kealia, Kauai, for the year

ending June 30, 1917.

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

16 17 12 17 22 56 22 22 17 48
14 26 14 14 48 112 28 22 17 78
14 20 13 16 65 37 17 20 17 44
14 18 13 18 34 40 74 26 17 48
14 16 14 16 28 40 28 24 17 37
16 14 14 16 56 26 28 24 17 28

40 20 20 40 97 142 34 20 31 37
20 26 20 48 56 78 56 20 48 31
26 22 16 24 83 37 224 20 83 24
40 18 17 20 164 31 132 18 26 24
20 16 34 24 48 28 56 34 24 22
17 14 20 26 28 48 34 20 24 20
17 14 18 65 24 74 28 20 22 20
16 13 18 48 48 31 40 26 24 20
16 13 26 22 44 26 34 20 28 20
26 13 40 28 26 26 24 20 40 20
18 13 34 40 40 52 24 20 74 20
18 14 22 24 107 88 22 20 37 20
18 13 18 20 74 34 22 56 65 18
18 1B e 208 e L 22 220 e CTER e

Nore.—Discharge determined from fairly well defined rating curves applicable July 1 to Nov. 21 and
Nov. 22 to June 30. Discharge Oct. 29 to Nov. 4 determined from records of flow of Kapahi ditch.
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Monthly discharge of Kapaa River near Kealia, Kauai, for year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
se&%’%d' Million Acre-
(mean)' gallons. feet.
Maximum. | Minimum. | Mean. 4

Julya. s 78 14 24.4 37.8 755 2,320
August..... 37 13 18.6 28.8 577 1,770
September. 40 12 17.9 27.7 537 1,650
October.. 65 14 23.3 36.1 721 2,220
November 164 16 45.5 70. 4 1,360 4,190
December 142 22 47.4 3.3 1,470 4,510
January 83 13 26. 4 40.8 818 2,510
Februar, 31 13 14.7 22.7 411 1,260
March 224 12 50.9 78.8 1,580 4,840
April 56 18 26.1 40.4 782 2,400
ay 83 17 28.9 44.7 896 2,750
June. 112 18 34.6 53.5 1,040 3,190
TR OB s - v ol e sy B e sistor 224 12 30.0 46. 4 10,900 33,600

KAPAHI DITCH NEAR KEALIA, KAUAI

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

RECORDS AVAILABLE.—April 15, 1909, to May 2, 1914; May 10, 1915, to June 30,
1917.

Gage.—Stevens 8-day water-stage recorder, installed May 10, 1915, to replace orig-
inal Watson recorder.

DiscHARGE MEASUREMENTS.—Made by 20-foot sharp-crested weir immediately be-
low gage.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.981
feet at 2 a. m., September 16, 1915 (discharge, 120 million gallons per day, or 186
second-feet); water shut off November 23 and 24, 1916.

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

ReauratioNn.—Flow regulated by head gates.

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

Accuracy.—Conditions at weir fairly good. Records fair for all stages.

1 Determinations of maximum discharge supersede those published in Water-Supply Paper 430, which
were based on extension of rating curve.
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Daily discharge, in million gallons, of Kapahi ditch near Kealia, Kauat, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Tec Jan. Feb. | Mar. | Apr. | June.
25.2 12.5 T 12.1 12.9 5.3 5.0 7l UL
20.0 20.0 12.9 11.3 14.2 7.0 5.0 7.8 17
17.5 18.5 9.7 10.5 13.7 6.4 8.9 7.4 11.7
16.5 20.0 9.7 9.7 22.5 6.7 10.5 7.0 16.0
15.2 20.0 9.3 13.7 17.5 6.7 8.9 8.9 14.2
13.7 15.2 9.3 12.1 13.3 15.2 8.9 10.1 15.2
12.9 21.0 10.1 10.5 22.5 8.9 1157 10.1 15.2
1.7 18.5 10.9 10.5 117 12.9 1kl 12.9 14.7
11.3 18.0 10.9 14.2 117 9.3 17 12.9 14.2
11.3 15.2 10.9 10.9 13 8.9 8.9 12.9 16.0
12.1 13.3 10.9 10.9 15.2 8.9 7.4 12.1 16.0
17.5 13.3 10.1 10.5 12.9 8.9 7.4 TR 15.2
25.2 12.9 9.7 10.1 15.2 7.0 7.4 10.9 10.9
25.2 15.2 15.2 10.1 10.9 6.4 7.4 117 8.5
17.5 30.8 10.9 10.9 8.9 6.4 7.4 11.7 8.1
15.2 17.0 12.9 10.9 8.9 6.4 7.8 8.9 6.7
17.5 18.0 10.9 17.5 8.5 6.0 6.4 8.9 6.4
17.5 19.0 15.2 27.8 9.3 i B 12.9 6.4
16.5 22.5 15.2 33.8 8.9 O BlIs s R 12,9 10.9
17.0 20.0 10.9 17.5 8.9 6.4 5.3 10.9 9.3
15.2 18.0 12.9 15.2 9.3 6.7 5.3 10.9 10.9
13,7 15.2 25.2 17.5 8.5 6.7 5.6 12.9 8.1
13.3 13.7 15.2 18.5 < 6.4 6.7 12.1 7.0
12.5 12.9 12.9 39.8 6.7 6.7 1.7 5.3
11.3 12.5 12.9 33.8 6.4 6.7 1514 5.3
11.3 12.5 20.0 17.5 7.0 6.7 11,7 5.3
13.3 12.9 27.8 18.5 8.9 10.9 12.1 12.9
12.9 12.5 27.8 22.5 7.0 12.1 12.5 16.0
13.3 12.9 17.5 20.0 5.3 I R 16.0
13.3 12.5 13.7 16.0 5.0 e 15.2
13.3 bl I Cet S 15.2 5.0 Tl 15.2

Note.—!ischarge determined by weir formula, Q=3.33 LH3.

is not given, except Nov. 23 and 24, when water was shut off.

No record on days for which discharge

Monthly discharge of Kapahi ditch near Kealia, Kauat, for the year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Sef%%%d- g}gﬁlion 1f&cre-
ons. eet.
Maximum. | Minimum. | Mean. (mean).
Ay e e e R S aaeh 25.2 11.3 15.5 24.0 480 1,470
NI e ot e s L R e LR 30.8 12.1 16.4 25.4 509 1,
Beptembere wt s S e e 27.8 9.3 13.8 21.4 413 1,270
October s et 39.8 9.7 16.5 25.5 510 1,570
November (28 Aays).ecceecceencnnnn- 22.5 4.1 11.2 17.3 314 962
DecambeFs Lol e b R S 15.2 5.0 7.27 11.2 225 692
HOBFUALY - =ifssins seenns v f=mnnaessinite 12.9 7.0 10.9 16.9 306 937
March. .. = 16.0 5.3 11.5 17.8 356 1,090
APHIA-28. .. ... vz, o - ST o 17.5 4.4 11.8 18.3 331 1,010
1

Note.—See footnote to daily-discharge table.
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ANAHOLA RIVER NEAR KEALIA, KAUAIL

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

RECORDS AVAILABLE.—August 22 to November 2, 1910; December 28, 1912, to June
30, 1917.'\'Fragmentary record December 15, 1910, to December 28, 1912, at dam

; a quarter of a mile below present site. i

Gace.—Friez water-stage recorder August 22 to November 2, 1910, and December 28,
1912, to June 30, 1917. From December 15, 1910, to December 28, 1912, an in-
clined staff.

DisceARGE 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
composed of boulders; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.35 feet at 1 a. m.
March 20 (discharge, approximately 850 million gallons per day, or 1,320 second-
feet); minimum stage recorded, 1.6 feet, September and October (discharge, 3.6
million gallons per day, or 5.6 second-feet).

Maximum stage recorded during period of record, 12.9 feet at 7.30 p. m. Septem-
ber 26, 1914 (discharge, estimated from extension of rating curve, approximately,
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).

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

REeguraTION.—None except by diversions.

UriLizaTioN.—Irrigation of sugar cane.

Accuracy.—Determinations based on fairly well defined rating curves and continu-

" ous gage-height record. Records fair below 120 million gallons per day.

Discharge measurements of Anahola River near Kealia, Kauati, during the year ending
June 80, 1917.

Gage .
height. Discharge.
Date. Made by— -

ion
Feet. Se&g‘d' gallons

" per day.

Aug. 3 1.79 10 6.5
Oct. 18 2.05 29 19
Nov. 21 3.06 139 90
Dec. 6 2.02 16 10
27 1.92 21 13
June 7 2.33 47 30
9 1.99 19 12
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Daily discharge, in million gallons, of Anahola River near Kealia, Kauai, for the year
ending June 30, 1917.

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

14 4.8 42| 48| 5.4 14 20 | 14 9.5 | 26 16 12
8.0 6.0 4.2 4.8 5.4 14 20| 18 8.0| 14 9.5 11
9.5| 60| 36| 42| 54 i1 46 | 14 8.0/ 16 9.5 11

11 9. 4,2 4.2 6.0 14 33| 12 9.5 12 8.0 11
70| 70| 42| 42| 6.0 16 42| 12 9.5| 12 7.0 9.5
6.0 5.4 3.6 4.2 5.4 18 20| 12 11 11 7.0 16
6.0 8.0 3.6 3.6 5.4 60 16 | 12 26 11 7.0 50
5.4 6.0 3.6 4.2 7.0 37 16 | 11 37 11 7.0 16
5.4 7.0 3.6 4.8 6.0 23 16 9.5 | 114 11 7.0 12
5.4 5.4 3.6 4.2 7.0 20 20 =5 et e 11 7.0 9.5
5.4 4.8 3.6 3.6 8.0 12 18 11 7.0 9.5
6.0 4.8 3.6 3.6 7.0 12 12 9.5 7.0 9.5
6.0 5.4 3.6 3.6 6.0 23 12 9.5 7.0 9.5

16 5.4 4.2 5.4 5.4 14 11 16 7.0 8.0
8.0 9.5 3.6 4.2 8.0 11 11 9.5 00 9.5
8.0 6.0 3.6 4.8 6.0 12 80 5 T P Ok 9.5 9.5 33
9.5 6.0 3.6 6.0 5.4 12 114 0. Bl e 8.0 8.0 46

16 6.0 4.2 14 46 75 42| 12 65 8.0 18 11
8.0 6.0 4.2 8.0| 14 55 114 | 11 60 1501 »37 9.5
8.0 6.0 4.2 5.4 | 16 23 65| 16 239 7.0 | 58 9.5

11 6.0 4.2 7.0 | 114 18 33| 16 148 7.0 | 16 8.0
7.0 5.4 6.0 6.0 | 33 16 29| 11 80 16 12 8.0
6.0 4.8 6.0 6.0 | 14 20 26 9.5 | 50 9.5| 11 8.0
6.0 4.8 4.8 18 11 46 26 9.5 | 37 8.0 9.5 8.0
5.4 4.8 4.8 | 12 14 18 29 9.5 | 42 11 9.5 46
5.4 4.8 4.2 7.0 12 16 18 9.5 | 42 9.5 9.5 14
5.4 4.8 6.0 6.0 9.5 23 18| 12 23 11 12 46
5.4 4.8 | 11 6.0 20 26 18 9.5:(.16 9.5| 26 14
6.0 4.8 5.4 6.0 | 46 97 p e 16 8.0 | 14 12
6.0 4.8 4.8 5.4 | 18 37 1 3 e BL T, 14 20 20 11
5.4 48 Lelsie. S PR 26 p [l Sl TA Bl Goioko 18 - eeeic s

Nore.—Discharge determined from rating curves fairly well defined below 120 million gallons per day
applicable July 1 to Dec. 18, Dec. 19 to Mar. 9, Mar. 18 to June 30. Gage height not recorded Mar. 10-17.

Monthly discharge of Anahola River near Kealia, Kauaz, for the year ending June 30, 1917.

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

3121 o S S R S 16 5.4 7.66 11.9 238 729
August..... e 9.5 4.8 5.79 8.96 180 551
Soptembereatcocecme snvreanssnennes 11 3.6 4,47 6.92 134 412
(8757010 51 oAb e SO ST P o e ! 18 3.6 6. 02 9.31 187 573
NOvemborth ol hue el i sauae mamons 114 5.4 15.7 24.3 472 1,450
BIBOOHIDOPLA . - o s Dot a ot it & 97 11 26. 4 40.8 819 2,510
JAHUALY e st e tiian b r ey 114 11 31.9 49.4 988 3,030
HLY ) 3 E g R R R S SR 18 9.5 11.6 129 326 997
7ot B O BN e E S 26 70 11.3 17.5 340 1,040
S e AR R AR LD 55 7.0 13.1 20.3 405 1,250
A e D A e e e, | 50 8.0 16.3 25.2 488 1,500

ANAHOLA DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAIL

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

RecorDps AvAILABLE.—May 30, 1915, to June 30, 1917.

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; probably
permanent.
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ExTREMES OF DISCHARGE.—Maximum stage recorded, 3.72 feet at 4.30 a. m. January
26, 1916 (discharge, 53 million gallons per day, or 82 second-feet); minimum
stage recorded, 1.0 foot January 1, 1916 (discharge, 0.9 million gallons per day,
or 1.4 second-feet).

Diversions.—Ditch diverts from Anahola River.

RecuraTioN.—By head gates. When Kaneha reservoir is full water is turned out of
ditch at spillway just below gage.

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

Accuracy.—Discharge ascertained from well-defined rating curve and a continuous
gage-height record. Records good except for days when water was turned out
at spillway.

Discharge measurements of Anahola ditch above Kaneha reservoir, near Kealia, Kauaz,

during the year ending June 30, 1917.

Discharge.
Dat Made b hGaglgt
ate. ade by— eig] Gt

- (feet). | Second- Mxlllhon

Toet gallons

5 per day.
1.70 11 7.2
1.84 14 9.4
1.36 5.9 3.8
.99 2.6 27
1.49 7.0 4.5
1.76 13 8.5
1.53 7.9 5.1

Daily discharge, in million gallons, of Anahola ditch above Kaneha reservoir, near Kealia,
Kauaz, for the year ending June 30, 1917.

Date. July | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June
3.0 4.9 8.2 5.4 3.9 1.9 9.6 11 5.4
2.6 7.6 8.2 4.4 7.0 L9 12 4.9 4.9
2.6 4.9 7.6 4.9 3.9 19 9.6 3.9 5.9
2.2 8.9 8.9 4.9 3.9 4.9 5.9 3.4 5.9
3.0 7.6 7.6 5.9 3.4 4.4 4.4 3.0 4.9
2.2 4.9 8.9 6.4 3.4 6. 4 3.9 3.0 6.4
1.9 8.2 12 5.9 3.0 14 3.9 2.6 8.2
3.9 2.2 11 10 5.4 2.6 7.0 4.9 2.6 7.0
3.4 4.9 9.6 8.9 4.9 2.6 18 7.0 2.6 7.0
8.9 2.2 5.9 8.2 5.9 2.6 3.9 5.4 2.6 6.4
4.4 2.2 9.6 6.4 5.9 2.6 3.4 5.9 2.2 5.4
6.4 19 5.9 7.6 4.9 2.6 3.4 7.0 2.2 5.4
5.9 2.2 4.9 9.6 3.9 3.0 89 9.6 2.2 5.4
| i B ANELIE IS 12 3.9 3.9 7.6 3.9 4.9 3.9 22 2.6 4.9
) L AR Sl s 4.4 2.2 8.9 5.9 3.4 2.6 5.9 13 3.0 5.9
T T e 4.4 2.2 4.9 7.6 5.9 2.6 3.4 9.6 4.4 8.2
e SR Y 10 0 4.4 7.0 3.4 2.2 4.4 4.4 4.4 8.2
BB T iR n s B e 14 15 24 11 2.6 3.9 3.4 3.9 14 7.0
) Lo i e 4.9 12 8.2 9.6 3.9 3.0 9.6 3.4 20 5.9
A U st 8.9 4.4 3.0 12 3.0 14 4.9
R RS 7.6 4.9 4.4 4.4 3.0 5.9 4.4
7.0 10 7.6 5.4 2.6 4.9 10 4.4 3.9
8.2 7.6 8.2 4.9 2.2 4.9 4.4 3.9 3.4
28 6.4 8.9 4.9 1.9 4.4 3.9 3.4 3.0
16 7.6 7.6 5.4 L9 4.9 5.4 3.0 3.0
6.4 8.2 6.4 4.9 L9 5.4 3.9 3.0 2.6
5.9 5.9 3.9 5.4 3.4 7.0 4.9 5.9 2.6
751 7.6 3.0 6.4 3.0 6.4 4.4 9.6 3.0
8.2 9.6 4.4 7.6 5.9 3.9 7.6 2.6
e 8.2 3.9 4.9 |. 5.4 15 5.4 2.2
T | R 5.4 3.9 S S PR AR, oA

NoTE.—Discharge determined from rating curve well defined below 20 million gallons per day. Norecord
July 4-7 and Nov. 20 and 21. Record sheets July 22 to Seg_t. 30 lost by observer. Water spilling below
gage Nov. 22, 29 and 30, Dec. 1-3, 7-10, 18-31, Jan. 1, 2, 16-22, 30 and 31, Feb. 1-7, 20, 21, .9, 13-27,
Apr. 2, 3, 7-18, and May 19-21.

40532°—18—wsP 465—b5
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Monthly discharge of Anahola ditch above Kaneha reservoir near Kealia, Kavai, jfor
year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Sef%%%d' Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. 3

ORTDDET . . oo s s o A o R s e 28 1.9 6.16 9.53 191 586
December. 12 3.0 7.63 11.8 237 726
January.. =6 2.6 4.99 7.72 155 475
February 0 19 3.14 4.86 270
March. .. 18 1.9 5. 86 9.07 182 557
April 22 3.0 6.91 10.7 207 636
ay.. 20 2.2 5.33 8.25 165 507
AT (i A el s S N 8.2 2.2 5.13 7.94 154 472

Note.—See footnote to daily-discharge table.
KALIHIWAI RIVER NEAR HANALEI, KAUAI

LocatioN.—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, 1917.

Gace.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.4 feet at 3 a. m.
March 20 (discharge, approximately 2,000 million gallons per day, or 3,090 second-
feet); minimum stage recorded, 0.75 foot September 4 and 6 (discharge, 7 million
gallons per day, or 11 second-feet).

Maximum stage recorded during period of record, 14.4 feet at 6.30 a. m. Sep-
tember 25, 1914 (discharge, computed from extension of rating curve, approxi-
mately 4,000 million gallons per day, or 6,200 second-feet); minimum stage
recorded, 0.95 foot March 13, 1914 (discharge, 6.5 million gallons per day, or 10
second-feet).

Diversions.—None above station.

RecuraTioN.—None.

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

Accuracy.—Discharge ascertained from well-defined rating curve and a continuous
gage-height record. Records good below 600 million gallons per day.

Discharge measurements of Kalihiwat River near Hanalei, Kauat, during the year ending
June 30, 1917.

Discharge.
Dat Made b hoset
ate. e by— eigh e

(feet). | Second- M‘lllh‘m

feet, gallons

* per day.
July 25 1.00 22 14
Sept. 22 1.12 26 17
Jan. 14 .98 19 12
June 19 1.32 44 28
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Daily discharge, in million gallons, of Kalikiwar River mear Hanalet, Kauai, for the
year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
58 13 8 13 24 53 22 15
24 27 9 12 24 38 30 27
43 27 8 10 20 43 63 17
43 53 7 10 34 101 34 15
22 53 8 12 27 53 53 13
20 1¢ 7 10 20 58 27 13
17 34 12 9 48 63 22 12
15 22 9 9 68 34 20 12
15 20 9 12 68 30 20 12
17 15 9 9 34 27 22 12
15 15 10 8 43 20 20 12
24 15 9 8 24 24 17 10
30 15 8 20 38 15 10
34 17 9 12 17 22 13 13
20 34 9 10 30 7 13 12
24 17 9 12 20 27 78 12
68 20 10 22 22 30 119 12
48 20 13 48 95 166 38 15
24 30 13 53 27 73 138 12
27 27 12 27 48 34 63 10
30 15 12 24 151 27 34 13
20 17 30 22 53 24 24

12 9 43 30 34 20 (- 27

22 9 48 30 22 20 1
15 9 68 58 27 22 1
13 9 22 73 83 83 22 fuuadiind
12 8 15 53 78 34 13 i IR S
15 LSS S [ smum 24 Aot

Nore.—Discharge determined from rating curve well defined below 600 million gallons per day. Gage
heights not recorded on days for which discharge is not given.

Monthly discharge of Kalihiwai River near Hanalei, Kauai, for year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Second- -
teot | colloms: | oot
Maximum. | Minimum.| Mean. | (T0€aD).
HITL Nkt e NI e N M e 68 12 24.8 38.4 768 2,360
ARIEUBE . o B e o s o 53 8 19.7 30.5 610 1,870
September. ......a0x00. . 53 7 15.3 23.7 458 1,410
DBLODOL s vvvs <t s s : 73 8 26.5 41.0 822 2,520
November. . : 151 17 43.0 66.5 1,290 3,960
December.. 2 166 17 43.4 67.1 1,340 4,130
January. . 138 13 35.8 55.4 1,110 3,410
February . 27 9 12.5 19.3 9 1,070
March. ... 234 12 54.4 84.2 1,690 5,180
N0 20-80%% 5. s an v s abieidampging 22 15 17.8 27.5 196 602

HANALEI RIVER AT ELEVATION 625 FEET,! NEAR HANALEI, KAUAI

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 June 30, 1917.

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

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge.

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

1 Corrected elevation; formerly published as 750 feet.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.05 feet at 11
a. m. March 14 (discharge, approximately 2,260 million gallons per day, or 3,500
second-feet); minimum stage recorded, 0.6 foot September 4, 5, and 19 (discharge,
29 million gallons per day, or 45 second-feet).

Maximum stage recorded during period of record, 9.7 feet (new datum) Sep-
tember 26, 1914 (discharge, computed from extensions of rating curve, approxi-
mately 3,800 million 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).

Drversions.—None above station.

REecurATION.—NoDe.

UriLizatioN.—Irrigation, power, and domestic supply.

Accuracy.—Records good. g

Discharge measurements of Hanalei River at elevation 625 feet, near Hanalei, Kauas,
during the year ending June 30, 1917.

Discharge.
Dats Made b, hG'agI?t
ate. ade by— eig oo
(feet). | Second- Mllllhon
feet 5205
* | per day.
Sept. 29 1.27 124 80
Nov. 15 1.43 158 102
Jan. 15 .76 65 42
June 19 1.02 109 70

Daily discharge, in million gallons, of Hanalev River at elevation 625 feet, near Hanalet,
Kauai, for the year ending June 30, 1912.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
59 43 32 50 82 152 224 236
54 76 34 43 70 118 119 128

110 102 32 40 59 82 72 102
110 102 32 37 70 183 94 86
64 82 29 43 126 102 65 102
50 64 29 43 88 82 48 102
43 64 37 37 143 110 43 224
40 76 37 37 255 88 39 390
37 70 43 40 194 70 35 190
37 54 40 37 102 102 39 110
37 46 37 37 110 59 27 79
46 43 37 40 88 59 27 65
64 43 37 43 64 64 24 65
102 40 34 40 50 76 31 53
64 70 32 40 64 59 31 65
64 70 32 40 54 54 39 119
228 54 34 46 50 76 43 276
143 76 32 64 183 118 224 110
76 76 29 110 88 835 505 72
82 88 34 88 88 201 249 59
88 102 37 70 335 128 128 43
70 76 70 59 118 110 79 39
54 54 59 70 76 148 65 35
46 43 54 88 64 445 59 31
43 40 50 390 70 224 59 31
43 37 152 134 95 110 48 27
50 34 143 82 64 94 79 27
43 34 143 318 88 86 110 27
43 34 88 410 152 236 94 27
43 32 59 172 228 224 148 27
43 \ 82400 o 1263l voetoag 128 168 1c 3 e re

Note.—Discharge determined from fairly well defined rating curves applicable as follows: July 1 to
Dec. 18 and Dee. 19 to June 30. Gage heights not recorded Feb. 4-18 and Mar. 30 to Apr. 16.
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Monthly discharge of Hanalei River at elevation 625 feet, near Hanalei, Kauai, for year
ending June 30, 1917.

Discharge. Total run-off.

Month. Million gallons per day.

feet
gallons. feet.
Maximum. | Minimum. | Mean. (mean)

b A R L SR e R 228 37 67.0 104 2,080 6,370

F2 s GG e I R - O 5 LR T 102 32 59.9 92.7 1, 860 5
Septeniber. o o oan e L 152 29 51.3 79. 4 1,540 4,720
STeh o] o7 e e I S R S e S i 410 37 92.7 143 2,870 8,820
aveRIber, S aLil ot owost v sia . 335 50 111 172 3,320 10, 200
December. 835 54 149 230 4,620 14,200
January. 935 39 159 246 4,930 15,100
Mar. 1-29 935 59 201 311 5,820 17,900
Apr. 17- 79 39 52.6 81.4 7317 2,260

2y.... : 505 24 96.9 150 3,000 9,
b LT R R s et s 0O 390 27 98.2 152 2,950 9,040

HANALEI RIVER NEAR HANALEI, KAUAL

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

RECORDS AVAILABLE.—December 28, 1911, to June 30, 1917.

GaeeE.—Inclined and vertical staff on left bank.

DiscEARGE MEASUREMENTS.—Made by wading or from cable.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.55 feet Decem-
ber 18 (discharge, approximately 8,000 million gallons per day, or 12,400 second-
feet); minimum stage recorded, 6.6 feet in September (discharge, 53 million gallons
per day, or 82 second-feet).

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

Driversions.—China ditch diverts water above station.

REecuLaTION.—By diversions only.

UriizaTioN.—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. Discharge determined from rating curve well
defined below 1,000 million gallons per day. Records fair for all stages.

Discharge measurements of Hanalei River near Hanalei, Kauai, during the year ending
June 30, 1917.

[Made by D. E. Horner.]

Discharge.
Date. hG'aglft
ate. eig] 205
(feet). | Second- Mllllhon
feet satons
* | perday.
6.7 134 69
6.88 143 92
6.76 113 73
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Daily discharge, in million gallons, of Hanalet River mear Hanaler, Kauar, for the year
ending June 30, 1917.

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

1 320 73 53 95 164 400 180 108 73 134 { 1,060 320
2 120 164 63 84 370 320 200 320 63 120 148 148
3 164 148 53 73 520 180 320 134 200 120 148
4 164 200 63 73 320 580 295 120 108 120 180 148
5 120 120 53 73 295 460 680 120 95 108 108 180
6 95 95 53 73 270 400 180 108 148 108 95 270
7 84 200 95 63 345 645 164 95 295 108 84| 1,240
8 73 148 63 63 | 1,140 430 148 84 120 95 73| . 460
9 73 95 95 95 610 164 134 84 715 120 73 430
10 73 95 73 73 220 164 180 84 148 148 95 200
11 84 95 73 63 180 148 164 84 148 134 95 164
12 73 84 63 164 180 134 73 550 320 148
164 84 73 73 134 200 120 84 890 270 84 108

270 84 53 95 120 148 108 84 | 3,500 164 95 108

148 200 53 73 200 120 108 84 | 3,670 164 63 108

164 95 53 95 148 180 | 1,240 73 | 2,600 180 73 645

610 148 73 120 120 148 | 1,170 73 370 134 120 | 1,400

270 164 73 164 460 | 2,450 295 73 320 120 820 220

134 148 73 370 164 785 | 2,350 84 180 108 | 1,600 164

148 200 63 164 148 270 460 73 | 1,360 95 750 148

180 134 63 120 | 1,030 200 245 785 95 925 148

108 134 680 148 295 220 220 370 108 490 120

95 84 245 164 180 370 148 220 164 148 95

84 180 95 370 148 750 295 180 95 134 95

73 84 95 960 220 245 245 245 95 120 84

148 73 960 200 220 180 164 1,030 95 134 84

370 73| 245| 220 148| 245| 148 245 951 108 84

73 63 220 785 220 270 164 220 95 95 84

73 73 134 680 320 | 1,400 164 164 95 164 84

63 63 108 320 550 295 164 148 180 295 84

95 (i3 B0 SUnsm 245 |...0... 200 134 |.. 134 0. 2uk 400 |.......

Nore.—Discharge determined from rating curve well defined below 1,000 million gallons per day.

Monthly discharge of Hanalei River near Hanalei, Kauai, for year ending June 30, 1917.

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

T AR R N R R e ZaL 610 63 152 235 4,710 14,500
August...... 2 200 63 118 183 3,660 11, 200
September . 5 960 53 138 214 4,150 12,700
October..... : 960 63 202 313 6, 260 19, 200
November . 3 1,140 120 314 486 9,420 28,900
December. . 1 2,450 120 411 636 12; 700 39,100
dJanmary. ... ... H 2,350 108 346 535 10, 700 32,900
February. ......... 320 73 106 164 2,980 9,110
NMareh. S5t Lo 3,670 63 618 956 19,200 58,800
APTHL o i 320 95 136 210 4,070 12,500
' £ A R e 1, 600 63 285 441 8, 830 27,100
T e e e H S R e 1,400 84 257 398 7,720 23,700
Pholyoar A S ES R 3,670 53 259 401 94,400 | 290,000

CHINA DITCH NEAR HANALEI, KAUAI.

Locarion.—Just below intake, about 5 miles south of Hanalei.
REcOorDS AVAILABLE.—March 17, 1914, to June 30, 1917. December 28, 1911, to

September 30, 1913, at old station a quarter of a mile below present station.

Gaae.—Vertical staff on left bank.
DISCHARGE MEASUREMENTS.—Made from plank.
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CHANNEL AND CONTROL.—Cut in clay and gravel; subject to growth of grass and
weeds which affects stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.55 feet June 7
(discharge, 32 million gallons per day, or 50 second-feet); minimum stage recorded,
0.45 foot January 15 (discharge, 8.8 million gallons per day, or 13.6 second-feet).

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

REecuraTioN.—By head gates.

Urinization.—Irrigation of rice and taro.

Accuracy.—Gage read twice daily. Stage-discharge relation rather unstable owing to
growth of aquatic plants. Records July 1 to October 31 poor; those for November
1 to June 30 fair for all stages.

Discharge measurements of China ditch near Hanalei, Kauai, during the year ending
June 30, 1917.

[Made by D. E. Horner.]

Discharge.
Dat . hG'a et
ate. : eig] i

(feet). | Second- | Million

oot gallons

per day.
1.80 39 25
1.55 32 20
1.48 30 19
1.18 24 16

Daily discharge, in million gallons, of China ditch nmear Hanalei, Kauasi, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
28 26 22 20 22 22| 10 22 16 18 24 21
25 27 22 18 22 22| 11 14 16 18 18 20
26 27 21 18 20 21| 12 11 16 21 17 19
25 28 22 18 24 24| 12 10 18 18 19 19
24 26 20 18 23 22| 14 10 18 18 16 19
23 26 21 18 22 20| 10 10 18 18 16 20
23 24 23 16 24 24| 10 10 21 18 16 27
23 22 22 16 25 21 9.6 16 18 T 16 22
22 26 23 17 24 20 9.6 16 22 18 16 22
23 25 22 16 22 2| 12 16 18 18 16 19
24 24 22 16 22 18| 10 16 18 18 16 18
26 24 20 16 21 18 9.6 16 21 22 16 18
27 25 19 18 19 20 9.1 16 22 22 16 18
28 24 19 18 18 18 9.1 18 28 18 16 21
28 23 19 18 22 18 8.8 18 27 21 17 24
28 25 19 19 19 19| 21 17 24 19 18 26
28 26 21 21 18 181 21 16 17 18 20 28
27 27 22 22 24 241511 18 16 18 26 22
25 26 22 24 22 18| 25 18 14 18 27 20
26 27 21 22 20 12 14 17 23 17 22 19
26 26 21 22 25 12 11 18 18 17 22 19
25 26 20 21 23 12| 10 16 16 17 19 19
24 24 26 22 21 14 9.6 16 14 16 19 18
23 24 23 24 20 191 12 16 14 16 18 18
24 24 23 26 22 11| 10 16 14 17 18 18
25 24 26 22 22 10| 10 20 19 18 18
26 23 20 22 19 11 11 15 18 18 18
25 23 21 26 22 12| 12 14 18 19 18
25 22 22 26 23 18] 12 14 17 18 18
26 22 22 26 24 12 11 14 16 20 18
25 o e BE T o 11 10 Lo g 22 S es

Nore.—Discharge July 1 to Oct. 31 determined by slm’tmg-eontrol method; Nov. 1 to June 30 from well-
defined rating curve.



w2 SURFACE WATER SUPPLY OF HAWAITI, 1916-17.

Monthly discharge of China ditch near Hanaler, Kauaz, for year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
! Second- | Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean.
Ly e A et T 28 22 25.3 39.1 783 2,410
. T2 M B B . SR S 28 22 24.8 38.4 768 2,360
Boptemberc. . i scicanarsssmares 26 19 21.5 33.3 646 1,980
Oetoberdxs bos s LN R e oae 26 16 20.3 31.4 630 1,930
November. . ..cceeeeuceeeeaaaaaennn 25 18 21.8 33.7 654 2,010
18] MU SRS SN yEP 24 10 17.5 27.1 541 1,660
January. 25 8.8 11.9 18.4 367 1,130
February 22 10 15.6 24.1 437 1,340
arch 28 14 18.1 28.0 560 1,720
April 22 16 18.1 28.0 544 1,670
ay. 27 16 18.7 28.9 579 1,780
June. 28 18 20. 1 311 1

N1 Y e Bt 8 S 28 8.8 19.5 30.2 7,110 21,800

EKUNA DITCH NEAR HANALEIL KAUAI

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

RECORDS AVAILABLE.—July 1, 1916, to June 30, 1917. January 17, 1912, to Sep-
tember 30, 1913, at old site 500 feet below intake.

Gace.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Channel about 5 feet wide and 3 feet deep, cut in firm
earth. Stage-discharge relation sometimes affected by growth of grassin channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet April 3
(discharge, 36 million gallons per day, or 56 second-feet); minimum stage re-
corded, 0.9 foot January 25 (discharge, 3.2 million gallons per day, or 5 second-
feet). 3

Diversions.—None above station.

REecuraTION.—By head gates.

UrruizaTioN.—Irrigation of rice and taro.

Accuracy.—Gage read twice daily. Determinations based on rating curves well
defined between 10 and 25 million gallons per day. Records fair for ordinary
stages.

Discharge measurements of Kuna ditch nmear Hanaler, Kauai, during the year ending
June 80, 1917.

[Made by D. E. Horner.]

Discharge. Discharge.
Dati hG?glft Dat hGaglgt

ate. eig Million ate. eig Million

(feet). Se}(ég?d- gallons (feet). Sef(ég?d- gallons

¢ per day. : per day.
1 by ST S e RS 2.19 28 AR Tan Y6 L Bet S o 1.82 20 13
Nov. 20 0 cccaine- 1. 87 20 134 Apr.12.. .. .. 2.26 16 17
DBt 1.91 22 1401 IMAT 0L, einasnas 2.67 30 19
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Daily discharge, in million gallons, of Kuna ditch near Hanalei, Kauad, for the year
ending June 30, 1917,

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1) 20 18 | 14 12 131 18 6.6 9.8 18 80 o5 15
2 18 24 | 15 12 13| 16 10 12 18 16 18
3 18 24 6.1 10 12| 14 6.6 | 10 18 33 18 11
4 20 25 9.8 10 F S A S 9.8 23 201wt e 11
5 20 20| 14 ik LR | L SR 9.8 21 27 16 11
6. 16 19| 14 10 15| 14 56| 17
7d 15 26 | 20 10 ) e 5.6 24
8, 14 23| 16 st Es R 14 52| 22
9 12 20 | 23 11 18| 14 52| 22
10 15 20 | 17 10 14| 14 B 12t
19| 17 10 14| 13 56| 21
18| 14 9.8 14 14 4.8 21
19| 14 11 12| 14 52| 20
18| 14 11 121 13 4.8 24
25 | 14 10 14| 12 4.8 21
20 8.6 | 11 12k el ilagiass. 20
22! 16 12 b i U o WA e 20
20| 18 12 1800 56| 22
18| 18 16 L e L R 21
26 | 17 13 14| 14 4.8 20
23| 15 1 TR PP 14 44| 21 |ee..... 19 18 15
20 ek 12 17| 14 40| 19 19 21 17 18
18| 19 13 141{ 15 3.6 19 17 18 12 18
18| 20 16 § 0.3 TR 40| 18 15 21 11 18
183 00 M At 16| 15 3.2| 18 21 21 12 23
3 7 A R 14 17| 13 3 ) 185 baeaskos 23 12 23
17 18 14 14| 14 10 20 20 21 12 22
S S ARG, SR A 12 12 18 18 24 17 23
ITn A Mecigees b 2 0 JE ISR 17 23 17 22
15| 13 7 I RO g2 2 B (1 [ BRI, 16 21 21 21
b R b N T 7ioh (¢ hi- 1 S e TH o DA e

No1E.—Discharge determined from rating curves well defined between 10 and 25 million gallons per
day, applicable July 1 to April 3 and April 4 to June 30. On days for which discharge is not given the
gage was inaccessible on account of high water in Hanalei River.

LUMAHAI RIVER NEAR HANALEI KAUAI

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

RECORDS AvAarLABLE.—May 23, 1914, to June 30, 1917.

GaceE.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.0
feet at 3 a. m. December 19, 1916 (discharge, computed from extension of rating
curve, approximately 4,600 million per day, or 7,120 second-feet); minimum
stage recorded, 0.6 foot April, 1915 (discharge, 20 million gallons per day, or 31
second-feet).

Minimum stage recorded during year, 0.55 foot September 13-17 (discharge,
30 million gallons per day, or 46 second-feet).

Diversions.—None above station.

RecuraTIONS.—None. )

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

Accuracy.—Determination of discharge based on a continuous record of gage heights
and well-defined rating curves. Records good for all stages.
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Discharge measurements of Lumahai River near Hanalei, Kauai, during the year ending

June 30, 1917.

Discharge.
Dat : Made b, hG?gl?t
ate. ade by— eig] .

(feet). | Second- Mllllhon

foet, | oL 00

per day.
July 0.67 6! 44
Sept. 1.18 178 115
Apr. .40 84 54
.22 53 34
.30 57 37
.68 117 75
May 2.11 606 392
1.65 357 231
June .40 75 48

Duaily discharge, in million gallons, of Lumahai River near Hanalei, Kauai, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. [ Dec. | Jan. | Feb. | Mar..| Apr. | May. | June
70 39 39 178 102 178 297 43 43 47 113 77
50 78 39 178 120 148 218 101 39 47 66 52

102 34 178 120 102 369 56 43 43 47 47
158 70 34 178 189 200 280 52 107 47 47 56
158 78 34 178 102 168 248 47 95 43 43 89
86 50 34 178 70 158 156 47 113 47 43 126
70 63 56 178 86 200 140 47 95 47 43 89
56 78 44 178 78 111 89 47 72 47 39 107
56 50 44 189 44 94 66 47 101 52 39 47
56 44 39 189 56 200 61 47 Gl ol T 43 61
56 39 34 178 86 102 56 47 43 52
50 44 34 212 120 148 56 43 39 47
86 50 30 225 168 148 47 52 43 47
86 39 30 225 178 158 47 66 43 43
148 78 30 212 250 148 43 47 43 52
86 56 30 225 265 212 218 47 13 fevaad. 56 140
120 44 30 200 280 225 428 47 101 47 77 148
178 78 39 178 362 790 107 61 95 47 428 89
138 63 50 138 200 790 280 56 95 47 314 66
78 78 39 178 158 264 165 47 77 43 101 56
78 78 44 178 450 264 83 56 61 43 66 47
78 63 56 225 129 264 66 47 52 43 52 47
63 44 70 295 78 468 61 43 56 47 52 43
56 39 63 345 63 468 140 43 52 39 47 43
50 34 56 265 78 264 72 43 47 39 47 39
50 34 50 138 86 218 61 43 107 36 43 39
39 34 102 78 86 194 56 47 52 43 52 39
39 39 148 111 295 297 56 52 47 39 56 43
39 39 138 178 398 369 o e 47 43 47 39
39 39 168 63 432 194 L7y ] pa g 43 56 56 39
39 89 J.b bt A R 165 77 (| ISR L 70, 8|

Note.—Discharge determined from rating curves applicable as follows: July 1 to Dec. 19, well defined
below 300 million gallons per day; Dec. 20 to June 30, well defined below 600 million gallons per day. Gage

heights not recorded Apr. 10-16.
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Monthly discharge of Lumahai River near Hanalet, Kauaz, for year ending June 80, 1917.

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

R s e L e e il 178 39 78.0 121 2,420 7,420
August....... 102 34 54.9 84.9 1,700 5,220
September-. .. 168 30 54.6 84.5 1,640 5,030
October...... 345 63 185 286 5,740 17,600
November. . . 450 44 171 265 5,130 15,700
December.... 790 94 249 385 7,710 23,700
January...... 428 43 133 206 4,120 12,700
February. ... 101 43 50.8 78.6 1,420 4,370
March........ 248 39 78.0 8 2,420 7,420
i S R y 428 39 Vi 114 2,280 7,010
SR - o st it S = L T 148 39 64.6 100 1,940 5,950

WAIOLI STREAM NEAR HANALEI, KAUAI

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

RECORDS AVATLABLE.—June 30, 1914, to June 30, 1917.

GaGE.—Stevens water-stage recorder.

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.15
feet at 6.30 a. m. December 19, 1916 (discharge, computed from extension of
rating curve, approximately 1,200 million gallons per day, or 1,860 second-feet);
minimum stage recorded, 0.6 foot July 22, 1914 (discharge, 2.0 million gallons per
day, or 3.1 second-feet).

Minimum stage recorded during year, 1.0 foot November 13 (discharge, 6.0
million gallons per day, or 9.3 second-feet).

Diversions.—None above station.

REeguLATION.—NoOne.

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

Accuracy.—Determinations of discharge based on well-defined rating curve and a
continuous record of gage heights. Records good for all stages.

Discharge measurements of Waioli Stream near Hanalei, Kauai, during the year ending
June 30, 1917.

Discharge.
Dat Made b hGa%et
ate. ade by— eig! e s
(feet). | Second- I\glllhon
feet. LS
er day.
Sept. 1.26 22 14
Nov. 2.80 402 260
Apr. 1.28 18 12
20 1.20 17 11
June 1.20 16 10.5
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Daily discharge, in million gallons, of Waioli Stream near Hanalei, Kauai, for the year

ending June 30, 1917.

Apr. | May. | June.

Date. July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan.
18 14 9.5| 14 16 32| 16
14 14 9.5 | 14 14 28 | 48
14 16 9.5 | 11 19 16| 53
14 14| 11 11 28 72| 86
32 14| 14 11 48 19| 32
19 14| 11 11 35 11| 32
25 14] 11 9.5| 25 25| 16
25 14 9.5 9.5 | 39 14| 11
14 22| 11 11 35 16| 11
11 22 9.5 11 16 25 7.0
L1 32 98] 11 11 11| 22
22 19 9.5 11 9.5 16| 16
32 14 9.5 | 14 6.0 191 -1
19 32| 11 11 25 22 9.5
28 22| 16 9.5 11 11 8.0
32 14| 11 16 16| 94
43 14| 11 16 32 | 226
25 14 | 14 16 59 | 35
25 14 11 28 336 310 | 102
35 16 8.0 | 22 336 35
39 16 8.0 19 179 28| 22
43 53 8.0 39 28 32| 16
48 19 8.0 25 14 65| 14
53 19 8.0 | 53 11 168 | 53
35 25 9.5 | 59 16 591 19
19 22| 11 48 19 16| 16
22 28 | 14 43 11 11| 16
16 22 | 16 59 43 22| 28
16 16 9.5| 78 48 78| 32
41, 14| 14 25 86 35| 22
16 5 i PR e s e 22| 14

DD =
DO =

..
FSomm mommmen wo=
[=Y=F=) COoOOoOoO OO

- b

—_

Voo prokRoe ©50xso
o oow;:

e

oo oow;m

3

16 b7 b P e
19 43 | e
19 28 86
16 b e L
14 P2 R MRS
11

9.5

9.5

9.5

9.5
11 14 16
11 11 e
11 S8 e
11 22il0csion.
16 A0 s
22 Sb IS
19 Gl [
16 1 e
16 138 s
11 83| cvros
11 32 s udnd !
11 221. ccaeas
16 22301580,
22 22 |t
19 20 ot

Note.—Discharge determined from rating curve well defined below 350 million gallons per day. Gage

height not recorded on days for which discharge is not given.

Monihly discharge of Waioli stream mear Hanalei, Kauai, for year ending June 30, 1917.

Total run-off.

Million Acre-
gallons. feet.

Discharge.
Month. Million gallons per day.
Maximum. | Minimum. | Mean.

gust. ... 11
September............. 16 8.0
Sctonerad. s st ot  Fn 78 9.5
Decernbartl i, o0l as o 310 11 -
JanUaTY. Souas couse e ya 226 .0
HeDIBANYr. cic e e e 32 8.0
Marehr oo oo ootas 86 8.0
i}prﬂ ................ 43 9.5

L G L L R A 179 14

00 D Bt
LENEZEVS S
OWWRHOIWINO

716 2,380
594 1,830
322 9
738 2,260
1,320 4,060
1,140 3,500
324 997
845 2,
490 1,500
956 2,930

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

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

Wainiha.

RECOrRDS AVAILABLE.—East Channel, February 25, 1912, to December 18, 1916; West

Channel, December 30, 1911, to December 18, 1916.

Gace.—Inclined staff in each channel.

Di1scHARGE MEASUREMENTS.—Made by wading or from footbridge over each channel.
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CHANNEL AND coNTROL.—The river divides a short distance above power house and
a station is maintained on each channel to obtain total flow. Fish dams built by
the natives at the point where the river divides shift the water from one channel

Control for east channel composed of boulders; fairly permanent;

to the other.
control for west channel composed of boulders; shifting.

ExXTREMES OF DISCHARGE.—East channel: Maximum stage recorded during period
of record, 15.0 feet December 18, 1916 (discharge, computed from extension of
rating curve, approximately 3,000 million gallons per day, or 4,640 second-feet);
minimum stage recorded, 6.5 feet August 3-6, 1913 (discharge, 3 million gallons
per day, or 4.6 second-feet).

West channel: Maximum stage recorded during period of record, 9.0 feet at 5
p. m. September 26, 1914, and December 18, 1916 (discharge, 1,500 million gal-
lons per day, or 2,320 second-feet); minimum stage Tecorded, 5.4 feet, frequently
(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.

Uriuization.—Part of water passing stations is used for irrigation of rice and taro.
Accuracy.—East channel: Records fair below 500 million gallons per day.
West channel: Records fair below 400 million gallons per day.

Gages read twice daily.

Discharge measurements of east channel of Waintha River near Wainiha, Kauai, during
the year ending June 30, 1917.

Discharge.
D Made b h(}aglft

ate. ade by— eig o
(feet). | Second- Mllllhon
feet. Easong
g per day.
il e8| N Sy i 2 o, S M B L ol 4 DUl g e 0 7.55 59 38
10T 5 O B B RS 15y i s VT SRR SIPN TR T 8.09 104 67

Daily discharge, in million gallons, of east channel of Wainiha River near Wainiha,
Kauas, for the year ending June 30, 1917.

Date. | July. | Aug. | Sept. | Oct. | Nov. | Dec. Date. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
15 236 37 42 42 42 137 270 48 37
2. 73 92 55 37 37 120 345 73 42
3. 92 106 42 32 382 79 174 164 55
4. 164 99 42 32 450 73 48 92 113
5. 48 48 42 59 214 73 85 113 52
6. 48 48 42 48 395 55 || 21.. 59 73 52
y (A 40 155 92 42 510 184 || 22.. 48 48 155
8.. 37 52 4] . e 282 73 || 23-. 40 42 63
9..5 37 52 92 55 247 184 | 24... 37 42 48

2071 37 45 55 48 73 73 || 25.. 37 42 85

1 O 42 37 55 37 358 55 || 26... 37 42 155

12.. 42 37 42 32 48 73 || 27... 55 42 73

13.. 174 45 42 37 42 63 || 28... 48 42 184

14.. 155 128 42 42 42 55 || 29.. 37 42 55

15:.: 68 113 42 42 146 55 || 30.. 42 42 42

31.. 37 42 fos s

Note.—Discharge determined from rating curve fairly well defined below 500 million gallons per day.
Gage height not recorded Oct. 8.
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Monthly discharge of east channel of Waintha River near Wainiha, Kauat, for year ending
June 30, 1917.

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

Nl e S S NI 345 37 86.8 134 2,690 8,260
Anenste. ok L- st s seesiesiansnaeea 164 37 67.2 104 2,080 6,390
BODLOIMDOL. . c5snmesninissnsinmnmpen 184 37 66.0 102 1,980 6,080
NomemBerL T L SRR, WLl 792 37 215 333 6,440 19, 800
Depember 1-17. .. cvse sssesnsesasson - 184 55 92.4 143 1,570 4,820

The following discharge measurement was made of the west channel of Wainiha
River by W. V. Hardy:

July 26, 1916: Gage height, 5.48 feet; discharge, 65 million gallons per day, or 101
second-feet.

Daily discharge, tn million gallons, of west channel of Wainiha River near Wainiha,
Kauai, for the year ending June 30, 1917.

Date. | July. | Aug. | Sept. | Oct. | Nov. | Dec. Date. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

152 76 67 60 85 95 85 67 166
140 152 67 67 85 85 67 67 85
95 152 67 67 128 85 76 67 67

8l .s 67 [ e

Nore.—Discharge determined from a rating curve well defined below 400 million gallons per day. Gage
height not recorded Oct. 8.

Monthly discharge of west channel of Waintha River near Wainiha, Kauai, for year ending
June 30, 1917.

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

262 67 103 159 3,180 9, 800
L 180 67 95. 2 147 2,950 9,060
September . 166 60 92. 5 143 2,770 8,520
November-. . . 482 76 182 282 5,470 16,800
December 1-1: 806 85 147 227 2,650 8,120
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Miscellaneous measurements on Kauat for the year ending June 30, 1917.

Discharge.
Dati St hGaget
ate. ream. Locality. eigh .
(feet). | Second- Mllllhon
feet. iy
per day.
July 26 | Wainiha River....| 50 feet below dlversmn dam at intake of..[.......... 9.4 6.1,
) Kauai Electric Co.’s ditch.
Aug. 3 | Tributary......... Discharges into Anahola ditch 1.6 miles |.......... 3.0 1.9
below intake.
&iloci s lo (oI o Discharges into Anahola ditch 2.0 miles |.......... 11 oyf
below intake.
3 | Anahola ditch..... Intake, near Kealifi. .. «.ccccceeccaacaannn. 10.2 6.6
4 S 1 TR Flume, 1.6 miles below intake. . 10.2 6.6
il (e 1% St A 2.5 miles below intake 11.6 7.5
Apr. 24 Opaikaa........... One-fourth mileabove falls, near Kapaa. . 13.9 9.0
Sept. 3 [ Mohihi............ Elevation 3,300 feet, near Waimea......... 3.69 120 1:8
. 9 d 4.14 13.4 8.6
1k 4.08 9.3 6.0
3 4.12 11.3 7.3
2 1.26 1.3 8.5
9 1.70 9.3 6.0
4.10 79 51
3.77 75 49
4.72 89 57
4.70 91 59
4.83 90 58
4.85 90 58
.34 .9 B
.82 3.6 2.3
1.12 6.8 4.4
1.29 4.5 2.9
.96 1.8 1.2
.60 D .5
1.15 %8 2.5

ISLAND OF OAHU.
KALIHI STREAM NEAR HONOLULU, OAHU.

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

RECORDS AVAILABLE.—September 8, 1913, to June 30, 1917.

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

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 12.5
feet at 1 a. m. March 19, 1917 (discharge, approximately 400 million gallons per
day, or 619 second-feet); minimum stage recorded, 2.50 feet November 1, 1913
(discharge, 0.5 million gallons per day, or 0.8 second-feet).

Minimum stage recorded during year, 2.2 feet October, February, and March
(discharge, 1.0 million gallons per day, or 1.55 second-feet).

Diversions.—None above station.

RecuraTION.—None.

UriLizaTioN.—Part of water diverted 400 feet below station for power development;
remaining low-water flow is diverted farther downstream for irrigation of taro.
Accuracy.—Records good for all stages, as sufficient current-meter measurements
were made to give well-defined curves covering the periods between changes in

control,
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Monthly discharge of Kaliht Stream near Honolulu, Oahu, for year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
' Pracea Miflion | Acre-
ons. eet.
Maximum. | Minimum.| Mean. | (T€30).

18 1.6 2.89 4.47 90 275
7.6 1.9 3.48 5.38 108 331
5.8 1.3 2.05 3.17 62 189
24 1.0 3.32 5.14 103 316
November. . e 38 2.2 6.39 9.89 192 588
Bacemibipr o - ol e sh e 39 3.5 10.2 15.8 318 970
NBIHLY e o e e 5 5 5 b b R B e e mimes 54 2.6 7.10 11:0 675
February...oeoeeaeaeoinaiaaaaan. 4.6 1.0 1.79 2.77 50 154
P TR W UL SN e ek W) 68 1.0 13.6 21.0 421 1,290
April. 38 1.9 5.77 8.93 173 531
May. 21 1.9 4.87 7.54 151 463
June 13 1.6 2.97 4.60 89 273
The year.......coeeeeeeenenn.. 68 1.0 5.41 8.37 1,980 6,060

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

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

REcorDs AvamaBLE.—October 21, 1913, to June 30, 1917.

Gage.—Inclined staff on right bank.

DiscHARGE MEASUREMENTS.—Low-water discharge measured by 2-foot sharp-crested
weir with end contractions; flood discharge measured by 12-foot sharp-crested
weir with end contractions, which, with small weir, gives total flood discharge.
Both weirs set in concrete. Crest of small weir is 1 foot lower than that of large
weir. The weirs were reconstructed April 1027, 1914, but original dimensions
were maintained.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.0
feet at 4 p. m. April 5, 1914 (no estimate of discharge possible, as entire weir
was overflowed); minimum stage recorded, 0.10 foot in November. 1913, Sep-
tember, 1915, July and August, 1916 (discharge, 0.15 million gallon per day, or
0.25 second-foot).

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

RecuraTION.—Amount diverted above station varies.

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

Accuracy.—Records good below 4 million gallons per day, but only fair for larger
flow owing to varying velocity of approach and uncertainties resulting from use
of compound weir.

40532°—18—wsP 465——6
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Daily discharge, in million gallons, of Nuuanw Stream below reservoir No. 2 wasteway,
near Honolulu, Oahw, for the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1.1 3.4 1.3 0.9 4.0 3.4 5.6 4.3 2.0 7.6 | 20 10
i 17 I i | 11 .75 1.8 28 5.6 4.3 1.8 7.6 18 5.6
2.3 4.0 3.1 .75 1.5 4.3 4.0 4.3 4.3 7.6 11 5.6
3.7 6.5 1.1 .7 4.3 | 34 6.5 4.3 4.3 e 7.6 6.5
3.4 3.4 31 b5 15 2.5 5.6 4.3 3.7| 10 8.9 7500
1.8 3.4 1 1.1 4.8 2.0 5.6 4.3 3.4 8.9 | 10 7.6
1.3 3.7 2.0 .9 3.7 18 4.8 4.3 2.5 7.6 8.9 5.6
14531 3.4 .4 .75 4.0 5.6 3.7 4.3 2.0 g.E 7.6 24
1L 3.4 .4 .75 3.4 4.8 3.7 4.3 5.6 .6 6.5 15
.9 4.0 .4 W75 5.6 2.0 | 62 4.3 3.7 6.5 6.5 11
.55 | 3.4 .4 .55 3.7 1.8 6.5 4.3 3.1| 28 5.6 8.9
15 | 1.3 .4 .55 1.8 2.3 6.5 6.5 | 18 10 5.6 7.6
.4 .15 .4 .55 1.5 2.0 6.5 7-6 7.6 7.6 5.6 6.5
.4 1.5 .4 .55 1.5 4.0| -6.5 4.3 | 32 7.6 | 16 8.9
.4 4.0 .4 .9 1.5 3.7 5.6 4.3 | 13 15 7.8 6.5
4.0 3.1 .4 0 e 3.7 4.8 4.0 8.9 | 16 5.6 16
4.8 3.7 .4 .9 6.5 | 4.3 4.8 4.0 6.5 10 5.6 10
2.8 3.1 .4 1:8 32 26 4.8 4.0 10 5.6 16 15
ikl 2.5 .4 1.3 4.0 | 26 4.8 S A 8262 s vee 6.5
1.5 2.3 .4 .9 3.1 5.6 | 32 2.8 26 5.6 ( 13 5.6
1.3 2.0 85 |- .76 3.1 4.8 7.6 2.8 8.9 4.8 8.9 4.8
1.3 .75 .55 .75 2.8 5.6 5.6 2.8 15 15 7.6 4.3
1kl ) 56| 1.1 2.5 o 4.8 2.5 | 18 6.5 5.6 4.3
1.3 .75 56| 1.1 2.5 10 4.8 2.5 24 6.5 5.6 4.3
1.3 L) -9 1. 2.3 5.6 5.6 2.0 | 37 4.8 5.6 4.3
1.3 .9 7.6 .4 3.4 4.8 28 2.0 28 4.8 5.6 4.3
2.0 4 | 4.3 3.7 3.1| 22 5.6 2.0 | 18 4.8 4.8 4.3
1.1 I § 9 |4 20 32 6.5 2.0 11 34 4.3 4.3
1.3 1.3 .9 |16 22 13 4.8 10 104 4.8 4.0
2.5 1.3 75| 6.5 5.6 8.9 4.8 |. 8.9 | 22 48 4.0
3.4 2 Il [ O 430 [k 8.8 o ORI

NoTE.—Weir undergoing repairs Nov. 16; gage height not recorded Mar. 19 and May 19.

Monthly discharge of Nuuanw Stream below reservoir No. 2 wasteway, near Honolulu,
Oahu, for year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Sefe&%d- ghglllion zfmli;e-
ons. eet.
Maximum. | Minimum. | Mean. | (mean).

4.8 0.15 1.67 2.58 52 159
11 .15 2.70 4.18 84 257
7.6 .4 1.05 1.62 32 97
24 .4 2.46 3.81 76 234
34 1.8 9.83 15.2 305 935
62 3.7 8.93 13.8 268 822
7.6 2.0 3.80 5.88 106 327
104 4.8 13.2 20.4 GC 1,220
24 4.0 7.76 12.0 233 714
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MANOA STREAM AT COLLEGE OF HAWAII, NEAR HONOLULU, OAHU.

Location.—In gorge about half a mile southeast of College of Hawaii and 3 miles east
of Honolulu post office.

RECORDS AvAILABLE.—March 23, 1909, to November 24, 1910; November 1, 1912, to
April 26, 1913; September 10, 1913, to June 30, 1917.

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

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel straight and confined in the vicinity of station;
stream bed composed of rock; clean and fairly permanent; left bank composed
of rock nearly vertical; right bank slopes gently and is covered with vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 6.1 feet from high-water mark
of flood March 19, 1917 (discharge, from extension of rating curve, 260 million
gallons per day, or 402 second-feet); minimum daily discharge, March, 1914
(0.2 million gallons per day, or 0.3 second-foot).

Minimum stage recorded during year, 0.7 foot June 28-30 (discharge, 0.8 million
gallons per day, or 1.2 second-feet).

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

ReeuraTION.—None.

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

Accuracy.—Gage read twice daily. Records good for low and medium stages, but
may be considerably in error for high and fluctuating stages.

CooPErATION.—Gage-height record furnished by College of Hawaii.

Discharge measurements of Manoa Stream at College of Hawaii, near Homolulu, Oahu,
during the year ending June 30, 1917.

Discharge.
e Made b hGag}?t e
ate. ade by— Gas -
(feet). | Second- ggllll;%g
feet. | per day.
1.28 5.35 3.5
L78| 153 9.9
.96 2.10 14
1.70 21.9 14
1L74| 185 12
1.85 22.1 14
el A 1
.7 1.2 .8
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SURFACE WATER SUPPLY OF HAWATI, 1916—17.

Daily discharge, in million gallons, of Manoa Stream at College of Hawait, near Honolulu,
Oahu, for the year ending June 30, 1917.

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

7.4 15 5.8 4.6 4.1 24 8.3 5.2 2.6 6.0 | 10 8.4

5.8 20 13 4.6 4.6 | 36 8.3 4.1 2.2 6.0 10 3.4

8.3 20 5.2 2.6 4.6 | 23 9.2 3.6 2.6 53| 12 3.4

17 56 4.1 1.8 18 58 7.4 3.1 3.1 5.3 9.2 4.0

7.4 26 2.6 3.6 17 18 7.4 2.6 2.6 5.3 7.6 3.4

7.4 17 3.6 3.1] 23 20 6.6 1.8 2.6 4.6 7.6 4.6

5.8 13 13 3.6| 12 23 4.6 1.5 2.6 4.6 6.8 4.0

5.2 8.3 3.6 2.6 11 17 3.1 2.6 6.6 4.6 4.6 3.4

4.6 7.4 4.6 2.6 | 13 15 2.6 2.2 2.2 4.6 1.6 4.0

4.1 11 3.6 2.6 11 17 78 1.8 18 4.0 1.6 3.4

B s wa nmin 4.6 11 2.6 2.6 | 10 13 15 1.8 1.8 | 26 1.6 4.6
A 4.6 5.2 2.6 2.2 8.3 8.3 7.4 2.6 | 16 21 2.4 4.6
3 L R SRR, (o 10 5.8 3.6 1.8 6.6 | 10 5.8 2.6 11 15 4.0 4.6
1 ey R 6.6 | 32 3.1 1.5 58| 11 4.1 3.1 20 10 2.9 4.6
1D ccemmesaniens 58| 20 2.6 L5 6.6 7.4 3.1 3.1 23 7.6 2.0 4.0
1R R e 50 13 2.6 1.5 9.2 7.4| 32 .81 16 4.0 1.6 3.4
i e e S 20 12 2.6 2.6 5.2 32 23 2.6 | 15 3.4 4.6 3.4
e 23 13 3.1 3.6 7.4 | 42 13 2.6 | 38 2.9 7.6 3.4
1 ST e 36 17 6.6 6.6 | 26 28 13 15 101 3.4 6.0 2.9
s I e 8.3| 16 5.2 5.2| 10 22 34 8.3 | 57 3.4 8.4 2.9
24 1 B e 5.8 23 4.6 41| 11 .16 17 4.6 | 33 4.0 446 2.4
it R S W e 5.81 10 7.4 4.1 8.3} 32 11 3.1] 15 6.8 5.3 1.4
P R 5.2 7.4 4.6 3.6 58| 23 8.3 2.6 13 7.6 4.6 1.4
RN 4.6 6.6 5.2 3.1 4.6 | 16 5.2 2.6 12 10 4.6 1.1
i e 4.6 5.8 7.4 9.2 5.8 11 2.6 2:21711 9.2 3.4 1.0
By, el 5.2 5.8 24 4.6 5.8 83| 23 1.8 20 7.6 3.4 1.0
Ly (R o 4.6 52| 11 4.6 4.6 | 40 22 1.8 15 7.6 3.4 .9
- BN s 4.1 5.2 7.4 20 13 82 12 1.8 18 6.8| 3.4 .8
v SRR 4.6 5.2 5.2 8.3 6.6 | 13 8.3 22 6.0 3.4 -8
7). | IR, 4.6 7.4 3.6 23 5.8 11 6.6 10 6.0 13 .8
Blecaeainnnn. 32 450 |5encnew [ ) PR 9.2 5.8 o e A b o ...%

Nore.—Discharge determined from rating curves well defined below 20 million gallons per day, appli-
cable: July 1 to Mar. 19 and Mar. 20 to June 30.

Monthly discharge of Manoa Stream at College of Hawaii, near Honolulu, Oahu, for the
year ending June 30, 1917.

Discharge. Total run-off.
Month, Million gallons per day.
B efce%lgd Million | Acre-
i (mean) gallons. feet.
Maximum. | Minimum. | Mean. *

ULy T L N e e el 50 4.1 10.4 16.1 323 989
ATISUSEetE o EoT o e s e e 56 4.6 13.7 21.2 425 1,300
Heptember oot s o ass e simumm s s - 24 2.6 5.80 8.97 174 534
Ootohar ).l e ol R 23 L5 4.90 7.58 152 466
s Fe)gre e} o1 SR SR S L S 26 4.1 9. 49 14.7 285 874
December... ... ... oo, 82 7.4 22.4 34.7 694 2,130
78 2.6 13.2 20. 4 408 1,260
15 L5 3.30 5.11 92 284
101 1.8 16.3 25.2 504 1,550
26 2.9 7.29 11.3 219 671
15 1.6 5.78 8.94 179 550
8.4 S 3.07 4.75 92 283
101 .8 9.72 15.0 3,550 10, 900
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WEST BRANCH OF MANOA STREAM NEAR HONOLULU, OAHTU.

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

RECORDS AVAILABLE.—May 29, 1913, to June 30, 1917.

Gace.—Watson water-stage recorder in use June 17 to October 20, 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, read 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 affects the stage-discharge relation slightly. Channel
clean and stream confined in the vicinity of the gage. A short distance upstream
the natural slope is steep and the channel is filled with boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 4.65 feet 12.15 a. m. March 20,
1917 (discharge, 200 million gallons per -day, or 309 second-feet); minimum
stage recorded, December, 1913 (discharge, 0.05 million gallons per day, or 0.08
second-foot).

Minimum stage recorded during year, 1.0 foot August 12 and 25-27 (discharge,

- 0.3 million gallons per day, or 0.46 second-foot).

Drversrons.—None above station. :

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

UrtuizatioN.—Records on West and East Branches of Manoa stream together show
amount of surface water available in upper Manoa Valley above nearly all diver-
sions. Practically the entire low water flow of Manoa stream is utilized at lower
elevations in Manoa Valley for rice and taro irrigation.

Accuracy.—Records good except for extreme low-water periods, when regulation at
control and lack of sensitiveness of control section prevented refined accuracy
of low-water estimates.

Discharge measurements of West Branch of Manoa Stream mnear Honolulu, Oahu, during
the year ending June 30, 1917.

Discharge.
i Dot
Date. Made by— eig] ory

y (feet). | Second- Mllllhon

foot, | SA-OS

per day.
Aug. 29 .| H. A. R. Austin 1.09 1.75 3id

Jan. 10._|..... ORI L L e TIIE TR T et B s 5 o 1.51 17.8 11
L TR L N R S o A R S e o =~ 1.28 7.99 5.2
Apr. 30..| H. A. R. Austin 1,19 5.23 3.4




Oahu, for the year ending June 30, 1917.

SURFACE WATER SUPPLY OF HAWAITI, 1916-117.

Daily discharge, in million gallons, of West Branch of Manoa” Stream near Honolulu,
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ISLAND OF OAHT. 87
EAST BRANCH OF MANOA STREAM NEAR HONOLULU, OAHU.

Locatron.—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, 1917.

Gage.—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.

DiscEHARGE 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, and control
shifts considerably. At low and medium stages stream past gage is fairly wide
and deep and velocity is well distributed. Banks are fairly steep and covered
with vegetation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.2
feet at 4 p. m. March 19, 1917 (discharge, from extension of rating curve, 400
million gallons per day, or 619 second-feet); minimum daily discharge, March,
1914, 0.9 million gallons per day, or 1.4 second-feet.

Minimum stage recorded during year, 1.3 feet March 5-9 (discharge, 1 million
gallons per day, or 1.55 second-feet).

Diversions.—East Manoa ditch diverts a quarter of a mile above station for irrigation.

ReauraTioNn.—None.

UriLizatioN.—Records on East and West branches of Manoa stream together show
amount of surface water available in upper Manoa Valley above nearly all diver-
sions. Practically the entire low-water flow of Manoa stream is utilized at lower
elevations in Manoa Valley for irrigation of rice and taro.

Accuracy.—Rating curveés well defined. Gage-height record continuous. Records
good for all stages.

Discharge measurements of East Branch of Manoa Stream mear Honolulu, Oakw, during
the year ending June 30, 1917.

Discharge.
Dat hG?'glst
ate. Made by— eig P
(feet). | Second- Mllllhon
oot gallons
per day.
July 1.54 5.22 3.4
Aug. 1.43 3.16 2.0
Sept. 1.50 4. 50 2.9
Dec. 1.75 10.1 6.5
Jan. 2.32 41 26
Feb. 1.38 2.45 1.6
Mar. 1.54 5.29 3.4
1.99 17.2 11
May .71 8.0 5.2
June 1.53 3.96 2.6
1.47 2.67 1¥rg




llons, of East Branch of Manoa Stream mear Homolulu,

Oahu, for the year ending June 30, 1917.
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SURFACE WATER SUPPLY OF HAWAITI, 1916-17.

Daily discharge, in mill
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ISLAND OF OAHTU. 89

MAKAWAO SPRING NEAR KAILUA, OAHTU.

LocaTron.—Fifteen feet above flume joining Makawao ditch, three-fourths of a mile

south of Maunawili ranch, and about 3 miles south of Kailua.
. RECORDS AVAILABLE.—February 12, 1914, to November 30, 1916.

Gage.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made by a 1-foot sharp-crested wier with end con-
tractions.

CHANNEL AND CONTROL.—Water emerges from ground directly into pool back of
weir.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record,
January 1-31, 1916 (discharge, 0.5 million gallons per day, or 0.77 second-foot);
minimum stage recorded, 0.29 foot frequently (discharge, 0.32 million gallons
per day, or 0.50 second-foot).

Diversions.—None.

RecuraTioN.—None.

UriLizaTion.—Irrigation of sugar cane by Waimanalo Sugar Co.

Accuracy.—Gage read once daily. Flow steady and conditions at weir good. Rec-
ords good.

Monthly discharge of Makawao Spring near Kailua, Oahu, for year ending June 30, 1917.

Discharge. Total run-off.
Month., Million gallons per day.
Second- | ilion |  Ace-
(mean) gallons, feet.

Maximum. | Minimum. | Mean. % ,
Jalysscn-s 0.35 0.32 0.33 0.51 10 31
August. .. .34 .34 .34 .53 11 32
September 34 34 34 .53 10 31
October... 32 32 32 .50 10 30
November 32 32 .32 .50 10 29
Phepetiod . st s o il Sl o e e ey 8% 515 e i 51 153

MAIN SPRING NEAR KAILUA, OAHU.

Location.—At head of Makawao ditch, 1 milesouth of Maunawili ranch, and about
3 miles south of Kailua.

REecorDS AvVAILABLE.—February 12, 1914, to November 30, 1916.

Gace.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made by a 1-foot sharp-crested wier with end con-
tractions.

CHANNEL AND CONTROL.—Water emerges from ground directly into pool back of
weir.

EXTREMES 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 million gallons per day, or 0.74 second-foot).

Diversions.—None.

REeguraTION.—None.

UrtnizatioN.—Irrigation of sugar cane by Waimanalo Sugar Co.

Accuracy.—Gage read once daily. Records fair. There is a small amount of seep-
age around weir and a velocity of approach of about 0.4 foot per second.
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90 SURFACE WATER SUPPLY OF HAWATI, 1916-17.

Monthly discharge of main spring near Kailua, Oahu, for year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
. (mean) gallons. feet.
Maximum. | Minimum. | Mean.
51512, S I O, s e 0.78 0.70 0.74 1.14 23 70
ANEUS o o s rranusiemila o s rin v b van 72 .67 .69 1.07 21 66
September. . - 67 67 .67 1.04 20 62
October..... 63 63 .63 .97 20 60
November. ... 63 63 .63 .97 19 58
LN B e M o SRRl |, I IR | S, . bl e e } .......... 103 316

HAIKU STREAM NEAR HEEIA, OAHU.

Location.—Sixty feet above intake of reservoir ditch, 1% miles west of Heeia.

RECORDS AVAILABLE.—January 29, 1914, to June 30, 1917.

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

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.5
feet at 1 a. m. March 20, 1917 (estimated discharge, 250 million gallons per day,
or 390 second-feet); minimum stage recorded, 0.6 foot July 16, 1916, and February
9-12, 1917 (discharge, 1.4 million gallons per day, or 2.2 second-feet).

Diversions.—None above station.

Recuration.—None.

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

Accuracy.—Rating curves are well defined for low and medium stages; records
good. High-water extension of rating curve not based on measurements, and
determinations above 16 million gallons per day may be considerably in error.

Discharge measurements of Haiku Stream near Heeta, Oahu, during the year ending June

30, 1917.
Discharge.
Dat Made b hG'ag}?t

ate. ade by— eig] ook
(feet). | Second- M‘lllhon
faats i | EXE0S
per day.
Mar: (2 HOA REAUSI oo o sndanes e rmaht s semas s fes s e m e s Sk A 0.69 2.80 18
AN B0t (R e e O L e B .81 5.14 G
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ISLAND OF OAHU.
Daily discharge, in million gallons, of Haiku Stream near Heeia, Oahu, for the year ending

June 80, 1917.
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Nore.—Discharge determined from. rating curves well defined below 16 million gallons per day,

cable July 1 to Feb. 28 and Mar. 1 to June 30.

Monihly discharge of Haiku Stream mear Heeia, Oahu, for year ending June 30, 1917.
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EAHANA STREAM NEAR KAHANA, OAHU.

Locarron.—Half a mile above confluence with East Branch of Kahana stream, 1}

miles above mouth of stream, and south of Kahana.

RECORDS AVAILABLE.—June 19, 1914, to June 30, 1917.

Gage.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from cable.
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CHANNEL AND CONTROL.—Omne 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 period of record, 7.5
feet at 3 a. m. March 9, 1917 (discharge, approximately 1,400 million gallons per
day, or 2,170 second-feet); minimum stage recorded, 0.8 foot September 4-11,
1916 (discharge, 11 million gallons per day, or 17 second-feet).

Diversions.—None above station.

Recurarion.—None.

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

Accuracy.—Owing to instability of control, good rating curves were not developed.
Records fair for low and medium stages.

Discharge measurements of Kahana Stream mear Kahana, Oahu, during the year ending
June 30, 1917.

Discharge.
Dat hG?lglft
ate. elg S
Made by— Million
(feet). Se;gggd- gallons
: per day.
Sept. 26 1.15 33.8 22
Nov. 8 1.04 25.0 16
Dee. 7 3.40 347 224
Mar. 6 .78 18.8 12
ﬁpr. 10 .86 24 16
ay 9 .95 24 16

Daily discharge, in million gallons, of Kahana Stream near Kahana, Oahu, for the year
ending June 30, 1917.

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

e,
13 18 16 16 16 18 20 13 21 24 28
13 20 13 14 14 53 16 13 28 22 26
16 22 12 14 14 71 18 13 25 20 22
14 20 11 14 24 62 18 13 21 18 20
14 18 11 14 18 39 26 13 19 16 20
13 20 11 14 20 81 18 13 19 16 24
13 22 11 13 20 62 14 12 17 18 26
13 18 11 13 22 33 13 12 19 15 34
13 18 1 13 24 28 14 104 21 15 64
13 16 11 12 30 24 58 32 16 15 26
14 15 11 12 20 20 20 35 23 28 22
14 15 20 14 18 20 16 110 17 16 20
14 14 12 13 16 24 16 60 30 16 20
14 69 12 13 16 16 14 60 65 18
14 58 13 12 16 16 1L 35| 24 16 26
26 22 13 12 14 13 22 32 24 16 24
69 24 14 16 22 13 24 28 20 16 16
26 20 13 22 33 53 16 25 18 51 16
20 18 13 20 16 28 18 70 16 110 16
20 16 13 20 14 20 22 85 15 43 15
18 16 13 18 13 20 16 56 16 24 15
18 16 28 16 13 16 14 41 56 22 15
16 14 20 16 12 18 20 35 28 28 | 14
16 13 13 24 12 26 26 35 22 22 14
18 12 13 22 12 14 26 70 24 20 14
18 12 30 18 16 14 53 65 20 18 14
20 12 36 22 14 14 26 35 18 22 14
18 12 24 26 26 18 20 32 37 18 14
16 12 22 24 22 20 18 32 56 18 13
18 12 16 22 18 18 16 25 31 43 13
18 18! Ven'vubai v R 18 16 Ll s § 66 1-ecane

Nore.—Discharge determined from rating curves applicable as follows: July to Aug. 14, Jan. 27 to Mar.
9, and Apr. 15 to June 30, well defined below 200 million gallons per day; Aug. 15 to Jan. 26, poorly defined;
Mar. 10 to Apr. 14, goorly defined. Discharge July 31 to Aug. 6, Sept. 23-25, Oct. 4-8, 20-31, Nov. 7, 14-18
Dec. 2, 4-21, 28-31, Jan. 1 and 2, and Feb. 7-11 determined by comparison with records of flow of Kaluanui
stream.
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Monthly discharge of Kahana Stream near Kahana, Oahw, for year ending June 30, 1917.

Discharge. Total run-off,
Month. Million gallons per day.
Sei(géd- Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. '
Bl e o L 69 13 18.1 28.0 560 1,720
Augnsti...l.. 69 12 19.6 30.3 607 1,860
September. . 36 11 15.6 24.1 467 1,440
October.... 26 | 12 16.7 25.8 519 1,590
November 33 12 18.2 28.2 545 1,680
December 81 13 28.7 44.4 890 2,730
January.. 58 13 20.9 32.3 648 1,990
February 20 13 14.1 21.8 395 1,210
March.. 110 12 39.6 61.3 1,230 3,770
AR S e S Y ik s ad 65 15 25.5 39.5 766 2,350
IR N o L e oSl g™ | il 110 15 25.9 40.1 804 2,460
EinT T e Kon BRSO FR ok S R 13 20.8 32.2 623 1,920
G N T SR R A 110 11 22.1 34.2 8,050 24,700

EAST BRANCH OF KEAHANA STREAM NEAR KEAHANA, OAHU.

Location.—Just above headquarters of Kahana Agricultural Co., 500 feet above
confluence with main Kahana Stream, and 1 mile south of Kahana.

RECORDS AVAILABLE.—April 30, 1914, to March 8, 1917, when station was discon-
tinued. . :

Gace.—Vertical staff.

DIsCHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—Two channels at high stages; straight for 50 feet above
and below gage; left bank steep and high; right bank low and is overflowed at
high stages. Control is a riffle of small boulders; not well defined; shifting.

EXTREMES 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 September, October, and Feb-
ruary (discharge, 1.2 million gallons per day, or 1.9 second-feet).

Drversions.—None above station.

RecuraTion.—None.

Uriuization.—Irrigation of taro.

Accuracy.—Gage read twice daily. Records are poor owing to instability of control
and infrequency of discharge measurements.

Discharge measurements of East Branch of Kahana Stream near Kahana, Oahu, during
the year ending June 30, 1917.

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

Discharge. Discharge.
Dat hG'aglft Dat hG’aghe
ate. oig Million ate. ClEHt Million
(feet). Sefgg{ld- gallons (feet). Se;cortnd- gallons
* | per day. €el. | per day.
Sept. 26............ 1.12 2.69 B | Dot 2 1.14 5.09 3.3
NOv. 8.. L vdticnd 1.20 4.00 2.6
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Daily discharge, in million gallons, of East Branch of Kahana Stream mear Kahana,
Oahu, for the year ending June 30, 1917.

Date. July. | Aug. | -Sept. | Oct. | Nov. | Dec. Jan. Feb. | Mar.
a7 2.2 1.7 1.7 2.2 2.2 4.4 4.4 1.2
1.7 2.2 11 1.7 2.2 16 4.4 3.3 1.2
2.2 7.4 1.7 157 1.7 16 4.4 5.9 1.2
1.7 4.4 1.7 1.2 4.4 20 4.4 4.4 1.2
i 2.2 T 1.2 3.3 12 5.9 3.3 1.2
1.7 2.2 L7 1.7 3.3 9.0 4.4 2.2 1.2
L% 2.2 1.7 1.7 3.3 24 3.3 2.2 122
17 2.2 1.2 17 3.3] 20 3.3 1.7 3.8
i [ ¢ 2.2 1.2 i 3.3 12 3.3 2 By 8 e SR
1.7 2.2 1.2 1.2 3.3 7o ) e e e e R
1.7 2.2 1.2 1.2 3.3 4.4 16 h 59y (3 £ HLL R
13 T 1.2 1.2 3.3 4.4 5.9 1 oA PO W
1.7 Lo ¥ 1.2 1.2 2.2 4.4 4.4 150w o ot
1.7 9.0 1.2 1.2 252 4.4 8:3 P S
1.7 11 1.2 1.2 2.2 4.4 3.3 Tl =2 s B
1.7 5.9 1.2 1.2 4.4 3.3 5.9 L2 peine
9.0 5.9 1.2 1.2 5.9 3.3 4.4 1 900 e
5.9 4.4 11 1o 7.4 11 4.4 B 2o st
3.3 3.3 1.2 2.2 5.9 11 4.4 sl I S
2.2 3.3 1.2 3.3 3.3 3.3 7.4 i e e
2.2 2.2 1.2 2.2 2.2 3.3 5.9 e SR
2.2 2.2 5.9 2.2 2.2 3.3 4.4 6 e S
BT 2.2 3.3 2.2 2.2 3.3 16 1503 Cam—
17 2.2 1.2 2.2 2.2 5.9 5.9 10 ) R |
2.2 3.3 2 i i 2.2 5.9 9.0 SIS s
2.2 2.2 5/ 2.2 2.2 4.4 26 D R R,
2.2 1.7 1.7 2.2 2,2 8.3 12 i o B P |
2.2 157 ik 8.3 16 14 7.4 1.2 [ocaee-n
iyl 7 2.2 8.3 4.4 16 7.4
1.7 L7 1.7 3.3 3.3 7.4 5.9 |.

2.2 B e e G e T 5.9 4.4

Nore.—Discharge determined from poorly defined rating curves applicable as follows: July 1 to Aug. 15
and Dec. 9 to Mar. 8, and Aug. 16 to Dec. 8.

Monthly discharge of East Branch of Kahana Stream near Kahana, Oahu, for year ending
Jume 80, 1917.

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

Ei T AR T 9.0 1.7 2.27 3.51 70 216
August. .. ocoeoi e 11 1.7 3.25 5.03 101 309
September . ......................... 5.9 1.2 1.68 2 60 50 155
L0 770) 073 3.3 1.2 1.91 2.95 59 182
NOYEIIDEI R S e e s 16 157 3.65 5.65 110 336
4B/ s o] 0o R ISP e e 24 2.2 8.55 13.2 265 813
1001 0) qh Y o M L R S 5.9 1.2 2.00 3.09 56 172
March 1-8. e eoiei i 3.3 1.2 1.46 2.26 12 36

PUNALUU STREAM AT ELEVATION 539 FEET,c NEAR PUNALUU, OAHT.
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, 1917.
GAGE.—Friez water-stage recorder substituted for 8-day Stevens recorder February
16, 1916.
Di1scHARGE 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; right bank slopes
sharply; left bank vertical; both banks fairly clean up to extreme flood stages.
Control composed of large boulders; fairly permanent.

a Elevation given in Water-Supply Paper 430 as 600 feet.
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ExXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.04
feet at 8 p. m. November 10, 1915 (discharge, approximately 300 million gallons
per day, or 464 second-feet); minimum stage recorded, 0.7 foot September, 1916
(discharge, 2.0 million gallons per day, or 3.1 second-feet).

Diversions.—None above station.

REecuratioNn.—None.

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

Accuracy.—Determinations based on rating curve well defined below 6 million gallons
per day. Records good for low and medium stages.

Discharge measurements of Punaluw Stream at elevation 539 fect, near Punaluu, Oahu,
during the year ending June 30, 1917.

Discharge.
Dat: Made b hG?‘%ft

ate. ade by— oig] i
(feet). | Second- Mllllllon
feot o (jlnsatots
per day.
July 0.73 3.39 2.2
Sept. .87 6.22 4.0
Nov. .88 6.21 4.0
Feb. .80 4.86 3.1
.80 4.80 3.1
.88 6.82 4.4
.82 5.30 3.4
Apr. 0L 7.28 4.7

Daily discharge, in million gallons, of Punaluw Stream at elevation 539 feet, near Punaluu
Oahu, for the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
i RS RN e R 2.5 25 3.0 3.0 4.6 4.6 5.5 4.6 2.5 6.4 8.5 7.4
Qa2 2.5 3.8 3.0 3.0 4.6 | 12 3.8 5.5 2.5 9.8 8.5 7.4
3 N B R 3.0 4.6 3.0 3.0 3.8 9.8 4.6 5.5 2.5 7.4 7.4 7.4
" e R SO RO 3.0 4.6 2.5 3.0 4.6 | 14 4.6 4.6 2.5 6.4 7.4 7.4
DS tes st oy 3.0 3.8 2.5 3.0 4.6 9.8 5.5 3.8 2.5 6.4 6.4 6.4
Gt e 2.5 6.4 2.5 3.0 4.6 | 17 4.6 3.8 2.5 5.5 8.5 7.4
RN i Bo ko 2.5 5.5 2.5 3.0 3.3| 14 4.6 3.8 2.5 5.5 9.8 8.5
Ll s 2.5 3.8 2.5 3.0 4.6 8.5 4.6 3.8 2.5 5.5 6.4 9.8
DLl etdaare Saiee 2.5 3.8 2.5 2.5 7.4 7.4 4.6 3.8| 19 55| 6.4 16
(e SR e 2.5 3.0 2.0 2.5 9.8 6.4 11 3.8 4.6 5.5 6.4 8.5
31 L A I e S 2.5 3.0 2.5 2.5 Beh 5.5 6.4 3.8 7.4 7.4 11 6.4
R I & - 3.0 3.0 3.8 3.0 4.6 5.5 5.5 3.0 | 40 5.5 6.4 5.8
8 3.0 3.0 2.5 3.0 4.6 6.4 4.6 4.6 | 14 17 6.4 5.5
17 e S Ea 3.8 9.8 2.5 2.5 3.8 4.6 4.6 4.6 17 17 7.4 5.5
R e 3.0| 11 2.5 2.5 5.5 4.6 4.6 3.8 12 9.8 6.4 6.4
) | R 4.6 6.4 3.0 2.5 4.6 3.8 8.5 3.0| 12 7.4 6.4 6.4
7RI o =t 1 9.8 5.5 2.0 2.5 7.4 3.8 6.4 3.0 9.8 7.4 6.4 5.5
1 e o R S L 5.5 5.5 2.0 3.8| 17 12 4.6 3.8 8.5 7.4 14 5.5
B90ccelbeains an 3.8 4.6 2.0 3.8 6.4 7.4 4.6 3.0| 24 6.4 | 17 5.5
20 3.8 4.6 2.0 3.8 5.5 5.5 6.4 3.0| 21 6.4 | 12 5.5
T 2R e e 3.8 3.8 2.0 3.0 4.6 5.5 4.6 3.0( 19 7.4 9.8 4.6
7 3.0 3.8 4.6 3.0 4.6 5.5 3.8 3.0 12 16 8.5 4.6
2B 3.0 3.8 3.0 3.0 4.6 4.6 6.4 3.0 9.8 7.4 9.8 4.6
D T 3.0 3.8 2.5 3.8 3.8 6.4 8.5 3.0| 12 7.4 7.4 4.6
B2l ce st aidd 2.5 3.0 3.0 4.6 3.8 4.6 8.5 3.0| 34 8.5 7.4 4.6
Al e 2.5 3.0 8.5 3.0 3.8 3.8 16 3.0 16 7.4 6.4 4.6
i s SDEERNA 2.5 3.0 7.4 4.6 3.8 4.6 7.4 3.0 9.8 6.4 6.4 3.8
2B s 2.5 3.0 5.5 12 6.4 6.4 6.4 3.0 8.5 12 7.4 3.8
PSP SR 2.5 3.0 5.5 7.4 5.5 8.5 N R 8.5 19 7.4 3.8
Bl ciacas 2.5 3.0 3.8 7.4 5.5 5.5 AN st et 7.4 11 7.4 3.8
Dy R R 3.8 S 0M o b leaees 5.5 s e 7 4 T R i B Tt

Note.—Discharge determined from rating curve well defined below 6 million gallons per day. Discharge
Jan. 9-16 and 24-26 computed by comparison with records obtained at lower Punaluu station. :
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Monthly discharge of Punaluw Stream at elevation 539 feet, near Punaluw, Oahu, for year
ending June 30, 1917. p

Discharge. Total run-off,
Month. Million gallons per day.
Sef(é(ggd- Mﬂlion %m;e-
gallons. eet.
Maximum. | Minimum. | Mean. (mean).

FULY L < ooh s 0 wa e il oo e o it 9.8 2.5 3.25 5.03 101 309
August.... 11 2.5 4.34 6.72 134 413
September. ....... 8.5 2.0 3.22 4.98 97 296
October............ 12 2.5 3.75 5.80 116 357
November 17 3.8 5.46 8.45 164 503
December. 17 3.8 7.21 11.2 224 686
January. 16 3.8 6.00 9.28 186 571
Februai 5.5 3.0 3.66 5.66 103 314
March. 40 2.5 11.4 17.6 354 1,080

April 19 5.5 8.60 13.3 258 7
May. 17 6.4 8.21 12.7 254 781
Janes s e 16 3.8 6.22 9.62 187 573
ThEVORE .+ 5 5 e nrtedevencye 40 2.0 5.96 9.22 2,180 6,680

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

LocatioNn.—About 14 miles by road and horse trail south of Punaluu railroad station.

RECORDS AVAILABLE.—May 14, 1914, to June 30, 1917.

GaGeE.—Stevens water-stage recorder.

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.85
feet at 5 a. m. September 23, 1914 (discharge, approximately 700 million gallons
per day, or 1,080 second-feet); minimum stage recorded, 1 foot March, August,
and September, 1915 (discharge, 10 million gallons per day, or 15 second-feet).

Minimum stage recorded during year, 1.05 feet July, August, September, Octo-
ber, and March (discharge, 12 million gallons per day, or 18.6 second-feet).

Diversions.—None above station.

RecuLaTION.—None.

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

Accuracy.—Stage-discharge relation constant; rating curve good. Records good for
all stages except for several short periods when discharge was estimated because
there was no gage-height record.

Discharge measurements of Punaluw Stream at elevation 250 feet, near Punaluu, Oahu,
during the year ending June 30, 1917.

Discharge.
D Made b; hG?'gl?t
ate. ade by— eig ot
(feet). | Second- Mﬂlhon
feet. gallons
per day.
Tulydt.: 2 0. AL B ASTN el e L R S e e T 1.07 20 13
Qs do 1.13 24.8 16
do. 1.19 28.3 18
BD 1.27 32.8 21
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Dazly discharge, in million gallons, of Punaluu Stream at elevation 250 feet, near Punaluu,
Oaku, for the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June.
14 14 14 14 16 19 22 22 12 25 31 28
14 16 14 14 16 42 16 22 12 25 28 25
14 19 14 14 14 34 19 25 12 28 25 22
14 16 12 14 16 46 19 19 12 25 25 22
14 14 12 14 16 34 19 19 12 22 22
12 16 12 14 16 55 19 19 12 22 25 28
12 19 12 12 14 46 19 16 12 22 31 31
12 14 12 12 16 31 19 16 14 22 22 34
12 14 12 12 19 28 19 16 60 22 22 28
12 14 12 12 28 25 34 16 19 19 19 25
12 14 12 19 19 22 25 16 28 25 28 22
14 14 14 16 16 22 22 16 100 19 19 22
14 12 12 19 14 25 19 22 38 38 22 22
14 28 12 14 14 19 19 19 42 42 25 19
12 38 12 14 14 19 19 16 34 28 22 25
16 22 14 14 14 16 31 16 38 22 22 25
31 19 12 14 22 16 31 16 28 22 22 22
19 19 12 14 50 42 22 19 25 22 55 22
16 19 12 16 22 28 22 16 64 19 64 19
14 16 12 16 19 19 28 16 69 19 34 19
14 16 12 16 16 19 22 14 50 22 28 19
14 16 16 14 16 19 19 14 34 42 25 19
14 16 14 14 14 19 31 14 28 25 28 19
12 14 12 16 14 25 31 14 31 22 25 19
12 14 12 16 14 19 31 14 55 31 22 19
12 14 25 14 14 16 50 14 38 22 22 16
12 14 25 16 14 19 31 16 31 22 22 16
12 14 19 38 22 25 28 14 28 42 22 16
12 14 19 28 19 28 25|t 28 50 22 16
12 14 14 22 19 19 ) 25 38 31 16
14 a 1 U e JO s 19 22| e 25 b2 an s A L s

Note.—Discharge determined from rating curve well defined below 100 million gallons per day. Dis-
charge Dec. 1-7, 11-19, Jan, 1-3, 6-10, Mar. 9-12, and June 6-8 determined by comparison with records of
flow of Punaluu Stream at elevation 539 feet. :

Monthly discharge of Punaluu Stream at elevation 250 feet, near Punaluu, Oahu, for
year ending June 30, 1917.

Discharge. Total run-off.
Month, Million gallons per day.
St | Milion | Acte-
ons, eet.
Maximum, | Minimum, | Mean. | (mean). $
FOIN s caNe WL ia® B © . gl 31 12 13.9 21.5 432 1,320
Moot ottt i 38 12 16.7 25.8 517 1, 590
Baptember. .o i .ot b 2 25 12 13.9 21.5 418 1,280
(01 7s) 701 e ISRRENE N e E 38 12 16.2 25.1 501 1, 540
INOVOIRDOL . & wa s obvsssbenns : 50 14 17.9 27.7 537 1, 650
.............. A 55 16 26.3 40.7 815 2, 500
.............. 50 16 24.5 37.9 758 2,330
........ 25 14 17.0 26.3 476 1, 460
100 12 32.8 50.7 1,020 3,120
50 19 26.8 41.5 804 2,470
64 19 27.5 42.5 852 2,620
................ 34 16 21.9 33.9 657 2,020
...................... 100 12 21.3 33.0 7,780 23,900

WAIHOI STREAM NEAR PUNALUU, OAHTU.

Location.—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, 1917.

40532°—18—wsP 465——7
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Gage.—Vertical staff. New datum January 19, 1916. Stevens 8-day water-stage
recorder in use April 27 to November 9, 1915.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL 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. November
3, 1915 (discharge, approximately 9.0 million gallons per day, or 14 second-feet);
minimum daily discharge, November 13-24, 1916 (2.5 million gallons per day,
or 3.9 second-feet).

Diversions.—None above station.

REecuraTion.—None.

UrtuizatioN.—Station established in connection with contemplated plan for devel-
opment of Punaluu waters.

Accuracy.—Flow so steady that water-stage recorder wasremoved 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. Records fair.

Discharge measurements of Waihot Stream near Punaluu, Oahu, during the year ending
June 30, 1917.

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

Discharge. Dischargo.
Dat hGag}?t Dat hGaglft
ate. eig - ate. eig ' T

(feet). | Second- Mllllhon (feet). | Second- Mxllhon

feet, gallons T gallons

i per day. 2 per day.
July 11.. . 0.82 5.0 BrAAIEMar ¥ ettt e 0.81 5.1 3.3

(S i R .78 4.8 3.1

Monthly disckarge of Waihoi Stream near Punaluw, Oahu, for year ending June 30, 1917.

Discharge. Total run-off.
Month, Million gallons per day.
A Million | Acro-
gallons, eet.
Maximum. | Minimum. | Mean, | (T2€an).
4.1 3.2 3.58 5.54 111 341
3.6 3.2 3.42 5.29 106 325
3.5 3.1 3.27 5.06 98 301
3.1 2.9 3.08 4.77 96 293
3.6 2.5 2.76 4.27 83 254
3.5 3.0 3.18 4.92 98 303
4.3 3.2 3.38 5.23 105 322
3.3 3.2 3.28 5.07 92 282
4.5 3.2 4.08 6.31 126 388
4.1 4.1 4.10 6.34 123 377
4.3 4.1 4.25 6. 58 132 404
4.3 3.9 4.10 6.34 123 377
4.5 2.5 3.54 5.48 1,290 3,970

Note.—Determinations based on rating curves fairly well defined for ordinary stage, applicable as fol-
lows: July 1 to Aug. 15and Dec. 8 to Mar. §, Aug. 16 to Dec. 7, Mar. 10 to June 30. Discharge interpolated
between weekly observations of gage height.

EALUANUI STREAM NEAR HAUULA, OAHU.

LooaTioN.—At Castle’s rest house, 5 miles from Government road and 7% miles by
road and trail south of Hauula.

RECORDS AVAILABLE.—April 28, 1915, to June 30, 1917. g

Gage.—Stevens continuous water-stage recorder installed February 17, 1916, in
place of 8-day Stevens recorder.
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Di1scHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—One channel at all stages; straight for 25 feet above and
below gage; bed composed of boulders and gravel; right bank slopes gently; left
bank steep and high. Control composed of large boulders; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorder, 4.8 feet at 2 a. m. March 9, 1917
(discharge, approximately 200 gallons per day, or 309 second-feet); minimum
stage recorded, 0.75 foot February 25 and 26, 1917 (discharge, 0.25 million
gallons per day, or 0.39 second-foot).

Drversions.—None above station.

REecurnation.—None.

Urirization.—Irrigation of sugar cane and rice.

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

Discharge measurements of Kaluanui Stream near Hauula, Oahw, during the year ending
June 30, 1917. )

Discharge.
Dat Made b, hG'aglft
ate. ade by— eig] .

> (feet). | Second- Ml]llllon

feet. SpOoH

per day.

{500y 0 1P 5 BN 2 e, T A G S i, e I Sy (ol I e {0 1.28 3.57 2.3

Jan. § - 1,42 5. 67 3.7
May 12 1.04 .6 .35

Daily discharge, in million gallons, of Kaluanwi Stream near Hauula, Oahu, for the
year ending June 30, 1917.

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

1 1.0 26 1.7 1.0 2:6 2.1 40| 0.8 0.4 1.3 3.2 2.1
2 .8 47 200 1.0 1.7 16 3.2| L0 .35 o 2.6 1.3
3 4.7 2.1 .8 .65 1.7 9.2 3.2 L0 .4 L3 3.2 1.3
4 2.1 4.7 .8 .65 4.0 9.2 2.6 .8 3.2 .8 2.1 .8
5 B 1. 8; .65 0 3.2 3.2 2.1 .65 .8 .8 1.3 .8
6 1.0 2.1 5 .65 2.6 5.7 2.1 .5 .6 .6 1.0 10
i .8 2.6 8 ) 4.7 6.7 1.3 .5 .6 .6 1.8 1.3
8 8 1.3 .5 .65 4.0 2.6 L0 .5 10 5 1.0 1.7
9 .65 LO| 21 1.3 4.0 2.6 1.0 .5 | 14 2.1 .8 5.7
.65 .8 .65 .65 3.2 2.6 9.2 .45 2.6 0 .8 L7

1.0 137 .5 .45 2.1 1.7 2.1 .45 | 2.1 3.2 1.3 S

2.6 17 1,0 3.2 17 157 1.3 .45 | 20 2.1 .6 1.0

1.0 130 .65 | 1.3 1.3 3.2 1.0| 1.3 4.7 2.6 4T 1.0

1.3 8.0 .5 1.0 1.3 2.1 .8 3.2 8.0 3.2 3.2 .8

.65 [ 11 .45 .8 4.0 L7 .8 .66 | 6.7 3.2 15 3.2

2.6 21| 1.7 .65 1.7 2.6 4.7 .5 8.0 2.6 1.7 4.0

- 12 4.0 .5 .8 8.0 3.2 3.2 45| 4.0 1.7 2.1 1.3

2.6 3.2 .45 | 2.1 12 11 1.0 .65 | 4.0 L3| 11 7

or 3.2 .65 2.6 2.6 4.0 1.0 .8 12 1.0 5.7 1.0

1.7 2.6 .65 2.6 2.6 2.1 8.0 .45 | 15 1.0 2.6 .8

1.3 2.6 .65 2.1 1.7 1.7 1.3 .4 5.7 1.7 L7 .8

1.0 2.1 3.2 1.7 1.3 2.1 1.0 .35 | 3.2 8.0 1.0 .6

.8 1 I | 2.1 1.3 4.0 4.7 ) 2.1 2.8 4.0 .6

.65 1.3 | 1.0 4.7 1.3 5.7 2.6 .3 2.1 2.1 LT .6

.8 1.3 1 1.3 2.6 2.1 2.1 1.7 .25 | 14 6.7 1.0 .5

.8 .8 5.7 2.6 2.6 Al 25| 4.7 2.6 .8 o

2.1 8 4.7 4.0 1,7 3.2 3.2 .3 2.1 2.1 1.0 .5

T 8] 2.1 |14 5.7 6.7 A I 2.6 24 127 .6

8 8] 2.1 4.0 3.2 4.7 11 AT o 2.6 24 .8 .5

1.3 T 4.0 3.2 2.1 157 Jeagass. 1.3 8.0 4.0 .5

21 18 |aneeais 2.6 |eadieis 197 R L C e b5 I R A0 s,

NotE.—Discharge determined from well-defined rating curve. Discharge Jan. 3-5 determined by
comparison with records of flow of Punaluu Stream.
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Monthly discharge of Kaluanui Stream near Hauula, Oahu, for year ending June 30, 1917.

Discharge. Total run-off.

Month. Million gallons per day. Se&%lgd- Million A ane

Maximum, | Minimum, | Mean, | (mean). Bedlos. i
QL o PR M RS I S e L) 12 0. 65 1.76 2.72 55 167
PATIOUREE. N, Novrrd s 5.0 o3 SRR St ot 11 .8 2.45 3.79 76 233
Suptembar. . E e Soan pa Sty 5.7 .45 1.37 2.12 41 126
October.. .. 14 .45 2.18 3.37 67 207
November. 12 1.3 3.10 4.80 93 285
December. . 16 1.7 4.16 6. 44 129 396
January-... 11 .8 2.73 4.22 85 260
February . . 3.2 .25 .69 1.07 19 59
B, £7 ! o St it 0 R e R R R B 20 .35 4. 87 7.54 151 463
L e R 24 .5 3.78 5.85 113 348
A e e et sanas 11 .6 2.28 3.53 71 217
I R el s 5.7 ) 1.33 2. 06 40 122
e FORT .- S c et s hnes s nmeease 24 25 2.58 3.99 940 2,880

KOLOA STREAM NEAR LAIE, OAHU.

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

REecorps avamasLe.—July 30, 1914, to June 30, 1917.

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 above high-
water stage. On October 23, 1915, a reinforced concrete control 33 feet long
having a low-water notch 16 feet in length was completed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.2 feet at 11
a. m. November 11 (discharge, computed by extension of rating curve, approxi-
mately 300 million gallons per day, or 464 second-feet); minimum stage
recorded, 0.1 foot October 1-8 (discharge, 0.3 million gallons per day, or 0.46
second-foot).

Maximum stage recorded during period of record, 5.3 feet at 9 a. m. September
25, 1914 (discharge, approximately 755 million gallons per day, or 1,170 second-
feet); minimum discharge, less than 0.1 million gallons per day, or 0.15 second-
foot.

Diversions.—None above station.

Recuration.—None.

UriLizatioN.—Stream is not perennial in its lower course. A small part of the flood
discharge is diverted at low elevation for irrigation of sugar cane. Station was
established to determine whether the total discharge of the streams would justify
the construction of a large flood-water storage project in the vicinity.

Accuracy.—Records based on rating curve well defined below 40 million gallons
per day; good below that limit. Discharge for days of decided fluctuation in
stage computed hourly.

Discharge measurements of Koloa Stream mear Laie, Oahu, during the year ending June

30, 1917.
Discharge.
Dat Made b hG'agI?t oo | Million
ate. ade by— eig] g illion
(foet). | S6cond- | gallons
: per day.
CiaRtBalloys  oh e o i o SR el L e S B2 e 0.13 0.5 0.3
H. A. R. Austin .22 2.49 1.6
: .28 3.43 2.2
.38 5.97 3.9
.22 1.73 oL
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Daily discharge, in million gallons, of Koloa Stream near Late, Oahw, for the year ending
June 30, 1917.
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Note.—Discharge determined from rating curve well defined below 40 million gallons per day. Dis-
charge July 1-27, Aug. 8 to Sept. 5, Sept. 18 to Oct. 5, Oct. 15 to Nov. 10, Dec. 3-6, and Apr. 23 to May 14
determined by comparison with records of flow of Wailele Stream.

Monthly discharge of Koloa Stream near Laie, Oahu, for the year ending June 30, 1917.

Discharge. Total run-off,
Month, : illion gall day. ]
on Million gallons per day. Se&%rt,d Million Acres
Maximum. | Minimum. | Mean. | (mean). gallons. feet.
o P R TN S S el 8.1 0.6 0.87 1.35 27

.67 0 SO~ L St A PR - 8.1 6 1.13 1.75 35 108
Beplamber. . ... . 5 5l ot e s 4126 .6 .85 1.32 25 78
L R SR R R 9.6 .3 1.88 2.91 58 179
November. 0.0 Loos M b b Ut 31 1.0 3.34 5.17 100 308
X8 Pl R RS 15 1.0 4.66 7.21 144 443
¢ LT MO L G SR LN 14 1.6 3.9 6.11 123 376
OBERRIY i o e g S e 3.1 .6 95 1.47 82
Marala o P ae e h =6 4.81 7.44 149 458
1 | S R e SRt M 24 1.0 3.73 5.77 112 343
I S el ey R o SRR T 4 13 1.0 2.69 4.16 83 256
i R R e T SR SIS b R T 8.8 8 1.48 2.29 44 136
i M B GE DE TRE CS PR 31 B 2.54 3.93 927 2,850

WAILELE STREAM NEAR LAIE, OAHU.

LocaTioN.—About 3 miles by horse trail southwest of Laie and about 525 feet above
sea level.

REecorDS AvarLABLE.—July 30, 1914, to June 30, 1917.

GaGE.—Stevens water-stage recorder on right bank.

DiscEARGE MEASUREMENTS.—Made by wading or from cable 20 feet above gage.

CHANNEL AND coNTROL.—Channel straight for about 50 feet above gage; right bank
sloping and clean; left bank nearly vertical. Control consists of concrete slab
32 feet long with low-water notch 14 feet long.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.85
feet at 9 a. m. September 23, 1914 (discharge, approximately 295 million gallons
per day, or 456 second-feet); stream occasionally dry.

Maximum stage recorded during year, 3.25 feet at 3 a. m. November 18 (dis-
charge, approximately 140 million gallons per day, or 217 second-feet); mini-
mum stage recorded, 0.2 foot October 6-8 (discharge 0.1 million gallons per day,
or 0.15 second-foot).

Diversions.—None above station.

ReeuraTION.—None.

UrtiLizATION .—Stream not perennial. A small part of the flood discharge is diverted
at low elevations for sugar-cane irrigation. Station was established to determine
whether the total flood discharge of streams at 500 feet above sea level will justify
the construction of a large flood-water storage project in the vicinity.

Accuracy.—Records based on rating curve well defined below 6 million gallons per
day and continuous record of gage height; good for medium stages; determina-
tions of daily discharge for periods of extreme low water may be somewhat in
error because of the small amount of water involved and lack of sensitiveness of
control; discharge for days of decided fluctuation in stage computed hourly.

Discharge measurements of Wailele Stream mear Laie, Oahu, during the year ending
June 30, 1917.

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

Discharge. Discharge.
Dat Eagit Mill Dat hGagk(:t Mil
ate. eig i illion ate. eigl illion
(feet). Sefggltnd gallons (feet). S(;Zg?d' gallons
: per day. . per day.
0.28 1.07 0.7 .48 3.57 2.3
.55 6.83 4.4 .30 1.20 .8
.36 2.09 1.4
Daily discharge, in million gallons, of Wailele Stream near Laie, Oahu, for the year
ending June 30, 1917.
Nov. | Dec. Jan. Feb. | Mar Apr May. | June.
........ 08| 13| o8| o4 o4| o8| 27| os
....... .8 7.6 1.3 .4 .4 .8 2.0 s
....... .4 2.7 2.0 .4 .4 .8 2.0 ~4
....... 1.3 3.5 2.0 .4 1.3 .8 2.0 .4
........ 2.0 4.4 2.7 .4 .4 .4 1.3 .4
) 1.3 7.6 1.3 .4 .4 .4 1.3 4
stk 2.7 5.4 1.3 .4 .4 .4 1.3 .4
ol 1.3 2.7 .8 .4 2.7 .4 1.3 .4
.4 .8 200 .8 .4 7.6 .8 1.3 =8
.4 1.3 2.7 5.4 .4 2.0 .8 1.3 .4
.4 .8 2.0 2.7 .4 1.3 .8 1.3 .4
2.0 .4 1.3 1.3 .4 11 .8 1.3 .k
1.8 .4 3.5 1.3 .4 2.0 1.3 .8 .4
.4 .4 2.0 .8 2.0 2.0 1.3 1.3 .4
.4 1.3 1.3 .8 .4 2.0 1.3 .8 2.0
.4 .8 1.3 4.4 .4 4.4 1.3 .8 5.2
.8 4.4 1.3 3.5 .4 2.0 8 1.3 .8
. 0 16 5.4 1.3 .8 2.0 .8 6.5 -8
. 7 2.0 2.7 1.3 .8 5.9 .8 4.0 .8
.8 1.3 2.0 5.4 .4 el .8 1.3 .4
.8 .8 1.3 ) .4 2.7 .8 .8 .4
.4 .8 1.3 1.3 .4 1.3 2.7 .4 .4
.8 .8 1.3 7.9 .4 .8 1.3 1.3 .4
1.3 .8 4.4 2.0 .4 .8 1.3 .8 .4
1.3 1.3 1.3 1.3 .4 2.7 9.1 .4 .4
.8 1.3 1.3 4.4 .4 1.3 2.0 .4 .4
7.8 .8 2.7 1.3 .8 8 3.5 .4 .4
6.5 3.5 2.7 .8 .8 .8 9.8 1.3 .4
1.3 .8 4.4 1 e Pt .8 12 .8 .4
.8 1.3 1.3 1.3 4 .8 4.4 .4 .4
4 e 1.3 .8 T P 35T e

Note.—Discharge determined from rating curve well defined below 6 million gallons per day. Gage
height record July 1 to Oct. 5 unreliable. Discharge Nov. 17, 26-30, Dec. 1-6, and Feb. 13 to Mar. 9 deter-
mined by comparison with records of flow of Koloa Stream.
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Monthly discharge of Wailele Stream near Laie, Oalu, for the year ending June 30, 1917.

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

(0761701 15 e ) P A BRI | 7.8 0.1 1.34 2.07 35 107
e (o 7o) O S A Y 16 .4 1.76 2.72 53 162
...................... 7.6 1.3 2.80 4,33 87 266
....... 7.9 .8 2.09 3.23 65 199
....... 2.0 .4 .51 79 14 44
............. 11 .4 2.25 3.48 70 214
12 .4 2.11 3.26 63 194
6.5 .4 1.43 2.21 44 136
5.2 .4 .68 1.05 20 63
Pheperods . . " teoc . Sulvin il Sl e - Jece bt sntviil s Su Bmdal ] Se i s e 451 1,380

EAST BRANCH OF KAHAWAINUI STREAM NEAR LAIE, OAHU.

LocaTion.—Half a mile above junction with West Branch of Kahawainui Stream,
3 miles by horse trail southwest of Laie, about 500 feet above sea level.

RECORDS AVAILABLE.—July 29, 1914, to June 30, 1917.

Gage.—Stevens water-stage recorder. Datum raised 0.6 foot November 1, 1915.

DiscHARGE 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; bed composed of large boulders; free from vegetation; right bank clean
and nearly perpendicular; left bank sloping and fairly clean. Control prior to
October 26, 1915, consisted of a natural dam of large boulders. On November 1,
1915, a reinforced concrete control, 32 feet long with a low-water notch 15 feet
long was completed.

EXTREME OF DISCHARGE.—Maximum stage recorded during year, 2.5 feet at 4 a. m.
November 18 (discharge, approximately 150 million gallons per day, or 232
second-feet). ;

Maximum stage recorded during period of record, 5.1 feet at 7 a. m. Sep-
tember 25, 1914 (discharge, approximately 340 million gallons per day, or 526
second-feet); channel frequently dry.

Diversions.—None above station.

REecuraTioN.—None.

UriLization.—Part of the flood discharge is diverted at low elevations to irrigate
sugar cane. Station was established to determine whether total flood discharge
at this elevation is sufficient to justify a large flood water stored from project
near Kahuku.

Accuracy.—Determinations based on a fairly well defined rating curve. Records
good except for very low stages for which they may be in error because of small
amount of water involved. Discharge for days of decided fluctuation in stage -
computed hourly.

Discharge measurements of East Branch of Kahawainui Stream near Laie, Oahu, during
the year ending June 30, 1917.

[Made by H. A. R. Austin]

Discharge. Discharge.
Date. hG?glst Dat hGagl%;
ate. eig - ate. eig! =0
(feet). | Second- | Million (feet). | Second- | Million
foot gallons feet gallons
g per day. = per day.
0.32 0.93 0.8 N Map. By .vorz e .36 1.29 .85

.49 3.16 .0 b\ ) s S SO .32 g | o7
.33 .53 .35
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Daily discharge, in million gallons, of East Branch of Kahawainwi Stream near Laie, Oahu,
Jor the year ending June, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov.
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Nore.—Discharge determined from rating curve fairly well defined below 80 million gallons per day.
No flow on days for which discharge is not given.

Monthly discharge of East Branch of

Kahawainut Stream near Lave, Oahu, for year ending

June 80, 1917.

Discharge. Total run-off.
Month, Million gallons per day.
Sef%%[éd' Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. 3

28 0 1.18 1.83 37 112
3.5 0 .22 .34 i 21
8.4 0 AL 1.10 22 68
16 0 1.08 1.67 32 99
6.4 .2 1.38 2.14 43 131
5.1 .4 1.35 2.09 42 128
0 0 .21 .32 6 18
9.6 0 1.70 2.63 53 162
62 0 .80 1.24 24 74
4.3 0 .30 .46 9 29
4.2 .2 .20 .31 6 18
The year........... S S an ke 28 0 Soirt 1.19 281 860
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EAST BRANCH OF MALAEKAHANA STREAM NEAR KAHUKU, OAHU.

LocaTioN.—About three-quarters of a mile above junction with Middle Branch of
Malaekahana stream and 3% miles by horse trail south of Kahuku, about 375
feet above sea level.

REcorDS AvATLABLE.—July 31, 1914, to June 30, 1917.

GAGE.—Stevens water-stage recorder. Original staff gage, established on July 31,
1914, was washed out by flood September 24, 1914. From September 25, 1914,
to May 28, a reference point consisting of 20-penny nail in kukui tree on left
bank 50 feet upstream, at same datum as staff gage, was used to check gage
heights. On May 28, 1915, a new staff gage was established at the original datum.

DiscHARGE MEASUREMENTS.—Made by wading or from cable about 5 feet upstream
from staff gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for several hundred
feet above gage; bed composed of loose boulders and gravel; right bank at gage
clean and nearly vertical; left bank has gradual slope and above ordinary flood
stages is covered with small trees and vegetation; cross section same for several
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 Sep-
tember 24, 1914.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.15 feet at 6
p. m. March 8, 1916 (discharge, computed by extension of the rating curve,
approximately 90 million gallons per day, or 139 second-feet).

Maximum stage recorded during period of record, 5.05 feet at 5 a. m. Septem-
ber 25, 1914 (discharge, approximately 378 million gallons per day, or 585 second-
feet); channel frequently dry.

Diversions.—None above station.

REeeurATION.—NoODe.

UrtuizatioN.—Stream not perennial. A small part of the flood discharge is diverted
at low elevations for irrigation of sugar cane. Station was established to deter-
mine whether the total flood discharge at an elevation of about 350 feet above
sea level will justify the construction of a large flood-water storage project near
Kahuku.

Accuracy.—Records based on rating curve well defined below 12 million gallons
per day ; good below that limit except for very low stages for which they may be
in error because of small amount of water involved. Discharge for days of de-
cided fluctuation in stage computed hourly.

Discharge measurements of East Branch of Malackahana Stream mnear Kahukw, Oahu,
during the year ending June 30, 1917.

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

Discharge.
Dat hGag];at
ate. eig o

(feet). | Second- M’]lllmn

feet Sarons

“ per day,
BRIV IS  T  aa i TV o A e s S o s S AR e s i s = 0.13 0.78 0.50
5 A N R 8 A S N RSNt e £ ot AT C I S S S TS .16 1.00 .64
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Daily discharge, in million gallons, of East Branch of Malaekahana Stream near Kahuku,
Oahu, for the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
0.3 0. 1. 1 0. 0. i 0
....... 3.8 L ¥ " iLs
....... 2. 2. 1;
3. ik 1 4.
1 6. 2. i i,
8. 1.
1 4. 1
1 1 ik 9
iz 1% 4
1 1 6 1 g
g i 2 1
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Norr.—Discharge determined from rating curve well defined below 12 million gallons per day. Dis-
charge interpolated Jan. 31 to Feb. 6. No flow on days for which discharge is not given.

Monthly discharge of East Branch of Malaekahana Stream near Kahuku, Oahu, for year
ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Sef%%%d' Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. g

(il b B i T A S 5.5 0 0.19 0.29 6 18
August.... 5.3 0 .27 .42 8 26
September. 1.0 0 <dl sl 3 10
October 6.9 0 . 5 .90 18 55
November. 11 0 1.02 1.58 31 94
December. 8.9 .3 2.00 3.09 62 190
January.... 6.5 o 1 2.09 3.23 65 199
February.. 1.8 .3 .50 N 14 43
Mareh, . ... 9.9 .3 2.17 3.36 67 206
April..ee 8.6 .3 1.24 1.92 37 114
1055 SRS B Y s s Ly S UL 4.2 .3 .94 1.45 29 89
TURCLS e el s v fio o BRI o 8 9.1 .3 .67 1.04 20 62
b 1| T TR T 2 11 0 .99 1.53 360 1,110

MIDDLE BRANCH OF MALAEEKAHANA STREAM NEAR KAHUKU, OAHU.

LocatioN.—About a mile above junction with East Branch of Malaekahana Stream;

3% miles by horse trail south of Kahuku, about 440 feet above sea level.
RECORDS AvArLABLE.—July 31, 1914, to June 30, 1917.
Gage datum lowered 1 foot September 25,

Gage.—Stevens water-stage recorder.

1914, to avoid minus readings.
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D1scHARGE MEASUREMENTS.—Made by wading or from cable 15 feet downstream from
staff gage.

CHANNEL AND coNTROL.—One channel at all stages; straight for several hundred feet
above gage; bed composed of loose boulders and gravel; free from vegetation;
at the gage right bank clean and nearly vertical; left bank slopes gradually and
above ordinary flood stagesis covered with trees and vegetation. Reinforced
concrete control completed November 20, 1915, replacing concrete control washed
out September 24, 1914.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 3.40
feet at 9.30 p. m. January 7, 1916 (discharge, approximately 200 million gallons
per day, or 309 second-feet); channel dry greater part of the time.

Maximum stage recorded during year, 0.96 foot at 3 a. m. December 6 (dis-
charge, approximately 40 million gallons per day, or 62 second-feet).

Diversions.—None above station.

REecuraTION.—None.

UrinizatioN.—Stream not perennial. A small part of the flood discharge is diverted
at low elevations for irrigation of sugar cane. Station was established to deter-
mine whether the total flood discharge at an elevation of about 400 feet above sea
level will justify the construction of a large flood-water storage project near Ka-
huku.

Accuracy.—Determinations are based on rating curve well defined for low and
medium stages. Records only fair on account of the small amount of water -
involved. Discharge for days of decided fluctuation in stage computed hourly.

The following discharge measurement was made by H. A. R. Austin:
January 6, 1917: Gage height, 0.26 foot; discharge, 0.9 second-foot, or 0.6 million
gallons per day. r

Daily discharge, in million gallons, of Middle Branch of Malaekahana Stream mear Ka-
huku, Oahu, for the year ending June 30, 1917.

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

QU OO DO =

Nore.—Discharge determined from rating curve well defined below 8 million gallons &er day. Noflow
during August and September, or on days for which discharge is not given, except July 10-25, and Dec. 7 to
Jan. 5, for which gage%:eights were not recorded.
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Monthly discharge of Middle Branch of Malaekahana Stream near Kohuku, Oahu, for the
year ending June 30, 1917.

Discharge. Total run-off.

Month. Million gallons per day.

Second- | Million | Acre-

eet
gallons. feet.
Maximum. | Minimum, | Mean, | (m€aD).

OETODOY .. o cine s i doie s w8 i s 1.3 0 0.07 0.11 2 v
November. . .. < 1.3 0 04 .06 1 4
December 1-6. 4.0 0 40 1.18 5 14
January 6-31.. 2.5 0.05 .69 1.07 18 55
February. .... .6 0 04 .06 1 3
.6 0 06 .09 2 6

2.5 0 18 .28 6 17

.4 0 .03 .05 1 3

2.2 0 17 =il 2 6

RIGHT BRANCH OF NORTH FORK OF EAUKONAHUA STREAM NEAR WAHIAWA, OAHU.

Locarron.—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, 1917.

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

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.75 feet at 5 p. m.
April 14 (discharge, approximately 400 million gallons per day, or 619 second-feet);
minimum stage recorded, 1.4 feet February 28 to March 2 (discharge, 0.7 million
gallons per day, or 1.1 second-feet).

Maximum stage recorded during period of record, 6.9 feet 10 p. m. November
8, 1914 (discharge, estimated by extension of rating curve, 560 million gallons
per day, or 866 second-feet); minimum daily discharge, March, 1914 (0.2 million
gallons per day, or 0.3 second-feet).

Drversions.—None above station; entire low-water flow below station diverted.

REecurnaTION.—NoDe.

Uriuization.—Wahiawa Water Co.’s ditch diverts entire low-water flow of both right
and left branches of North Fork at their confluence below gaging station on each
branch for domestic water supply and irrigation in vicinity of Wahiawa. Dis-
charge from North Fork is impounded in Wahiawa reservoir for irrigation of sugar
cane on Waialua plantation.

Accuracy.—Records based on well-defined rating curve and continuous record of _
gage height; good for all stages.

Discharge measurements of right branch of North Fork of Kaukonahua Stream near
Wahiawa, Oahu, during the year ending June 30, 1917.

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

Discharge. Discharge.
Dat hGaglft Dat hG‘aglft
ate. eig - ate. eig S

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

foet, gallons foet. gallons

. per day. per day.
Bept. 1-. . coeiiaee. 2.03 12.2 7.9 || Mar. 1... 1.39 0.79 0.5
Jan. 32l raris 1.99 12 7.7 || May 2... 2.02 12.7 8.2
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Daily discharge, in million gallons, of right branch of North Fork of Kaukonahua Stream
near Wahiawa, Oahu, for the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. || Dec. | Jan, | Feb. Apr. | May. | June.
3.8 8.0 5.2 4.5| 10 7.0| 12 3.0 0.7 7.0 6.0 26
3.0 10 6.0 3.8 9.0 26 12 5.2 ol 8.0 6.0 18

A 9.0 3.0 3.0 7.0 12 12 7.0 1.0| 13 5.2 9.0
7.0 12 2.5 3.0| 16 22 9.0 3.8 3.0 5.2 7.0 5.2
4.5 7.0 2.5 2.5 13 8.0 16 2.5 1.2 5.2 5.2 6.0
3.0 12 2.5 2.5| 10 8.0 9.0 2.5 1.0 3.8 3.8 14
2.5| 20 2.5 2.5| 14 20 6.0 2.5 1.0 3.8 12 10
2.5 9.0 2.0 2.0| 20 8.0 5.2 2.5 1.2 3.8 3.8 20
2.5 7.0 3.8 2.0 20 7.0 4.5 2.0 8.0 6.0 5.2 36
2.0 5.2 2.5 2.0| 34 7.0 | 26 2.0 1.6 3.0 6.0 10
2.5 5.2 2.5 1.6 | 12 5.2 8.0 2.0 14 32 10
7.0 6.0 8.0 5.2 9.0 5.2 6.0 2.0 9.0 7.0 8.0
5.2 5.2 2.5 4.5 8.0 9.0 4.5 3.0 26 7.0 7.0
3.8| 36 2.0 3.8 6.0 6.0 4.5 5.2 101 10 6.0
2.0 18 2.0 4.5 9.0 4.5 3.8 2.0 32 8. 9.0

14 8.0 2.5 4.5 6.0 4.5 9.0 2.0 24 . 9.0
39 12 4.5 4.5]| 29 5.2 7.0 1.6 18 . 5.2
18 9.0 3.8 9.0| 36 42 3.8 2.5 12 44 7.0
8.0 8.0 4.5 9.0| 10 32 4.5 2.5 9.0 | 44 4.5
7.0 8.0 2.5 7.0 8.0 9.0 9.0 1.6 7.0 18 4.5
10 7.0 3.8 4.5 7.0 8.0 3.8 1.6 01710 3.8
4.5 6.0| 16 3.8 6.0 10 3.0 1.2 18 8.0 3.8
3.8 4.5 52 5.2 5.2 13 3.8 1.2 10 20 3.0
3.8 4.5 3.8| 12 4.5 12 22 1.0 9.0 9.0 3.0
3.8 3.8( 13 14 8.0 6.0 7.0 1.0 7.0| 7.0 2.5
3.0 3.8| 18 4.5 12 5.2 20 1.0 5.2 6.0 2.5
5.2 3.8 12 20 9.0 7.0 6.0 1.0 5.2 6. 2.5
4.5 3.8 7.0 | 47 14 9.0 4.5 4 9.0 7 2.5
3.0 3.0 6.0 32 13 14 70 S 26 6. 2.0
3.8 3.0 4.5 53 12 6.0 8.8 et 9.0 12 2.0
12 [y e : i i SR AT AR 4.5 Dol | Raaheahint Ol s oan M A Cedsees

Note.—Discharge determined from well-defined rating curve.
and June 2-7 determined by comparison with record of flow of left branch.

Discharge Sept. 11-21, 26-30, Oct. 1-10,

Monthly discharge of right branch of North Fork of Kaukonahua Stream near Wahiawa,

Oahu, for the year ending June 30, 1917.

Discharge.

Total run-off.

Month. Million gallons per day.
Million Acre-
gallons. feet.
Maximum. | Minimum. | Mean.
39 2.0 6. 54 10.1 203 622
36 3.0 8.46 13.1 262 805
18 2.0 5.22 8.08 157 481
53 1.6 9.46 14.6 293 900
36 4.5 12.6 19.5 377 1,160
42 4.5 11.0 17.0 342 1,050
26 3.0 8.17 12.6 253 777
7.0 Gl 2.36 3.65 66 203
66 i 14.8 22.9 458 1,410
101 3.0 13.9 21.5 416 1, 280
44 3.8 12.3 19.0 380 1,170
36 2.0 8.40 13.0 252 773
101 ol 9.48 14.7 3,460 10, 600

LEFT BRANCH OF NORTH FORK OF EAUKONAHUA STREAM NEAR WAHIAWA, OAHU.

‘LocaTtion.—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, 1917.
Gace.—Stevens water-stage recorder on left bank.
DiscHARGE MEASUREMENTS.—Made by wading or from cable at gage.
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CHANNEL AND cONTROL.—Channel straight for 100 feet above and below gage; fairly
uniform in cross section with high, wooded banks; only one channel at all stages.
Stream bed composed of bowldersand gravel. Control composed of large bowlders;
fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 7.3 feet
at 10 p. m. March 19, 1917 (discharge, approximately 850 million gallons per day,
or 1,320 second-feet); minimum stage recorded, 0.85 foot February 9 and 10, 1915
(discharge, 0.25 million gallons per day, or 0.37 second-foot).

Minimum stage recorded during year 1.05 feet February 26 to March 2 (discharge,
0.8 million gallons per day, or 1.2 second-feet).

Diversions.—None above station.

REecuraTioN.—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 July 1 to March 11 good; March 12 to June 30, fair.

Discharge measurements of left branch of North Fork of Kaukonahua Stream near
Wahiawa, Oahu, during the year ending June 30, 1917.

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

Discharge. Discharge,
hG?l t Dat hG%g}:?t
Date. eig — ate. eij x

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

Teat. gallons feet, gallons

per day. Y per day.
A2 o eulioyuns 2.25 58 37 Eeb, 1EA8 Lo d o 1.26 4.72 3.1
(Bl g sy 1. 46 8.68 5,0 [ APE 2 oo cae 1.39 9.93 6.4

JEL G I T e 1.52 11.8 il | R o7 T e O RS 1.87 39.0 25

Daily discharge, in million gallons, of left branch of North Fork.of Kaukonehua
Stream near Wahiawa, Oahu, for the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
9.0| 28 12 9.0 14 10 12 2.6 0.8 8.8 8.8 19
7.9| 34 12 6.8 10 58 10 4.8 .81 10 6.5 27

15 15 5.8 5.8 9.0 21 23 4.8 1.5 17 6.5 13
15 21 4.8 5.8| 38 34 15 3.2 5.8 6.5 12 7.5
9.0| 15 4.8 4.8 | 23 12 19 2.6 2.6 6.5 8.8 8.8
6.8 15 4.0 4.8 19 12 9.0 2.0 2.0 5.5 6.5 21
4.8 26 4.8 4.8| 34 28 7.9 2.0 1.5 46| 12 15
4.0| 15 4.0 4.0 28 12 5.8 2.0 1.5 5.5 6.5 40
4.0 14 7.9 4.0| 23 9.0 5.8 2.0 12 13 5.5 48
4.0 9.0 4.8 4.0| 34 10 42 2.0 2.0 4.6 6.5 13
40| 10 4.8 3.2 17 7.9 9.0 1.5| 34 21 30 21
10 10 15 9.0 | 12 7.9 6.8 L5 70 10 7.5 10
14 19 4.8 5.8( 10 14 5.8 4.8 24 17 10 10
9.0| 76 4.0 5.8| 10 %8 4.8 2.6 | 40 148 17 7.5
4.0| 34 4.0 6.8| 15 6.8 4.8 1.5| 19 30 13 17
26 14 4.8 [« 9.0 9.0 6.8 10 15| 15 36 13 13
86 28 7.9 21 50 9.0 9.0 15| 12 24 12 7.5
38 15 6.8 26 46 67 4.8 3.2 8.8 15 74 10
14 17 9.0 19 14 81 5.8 2.0 52 12 70 6.5
15 15 4.8 | 17 10 14 12 1.5| 40 10 27 5.5
19 12 6.8 | 12 9.0| 10 4.8 1.5| 24 8.8| 13 5.5
9.0 9.0| 23 10 7.9| 14 4.0 L5 13 21 10 4.6
6.8 7.9 15 14 7.9| 23 4.0 1.0 12 17 24 4.6
6.8 6.8 10 21 79| 21 12 1.0| 24 13 10 3.8
10 6.8 | 34 28 10 9.0 4.8 1.0 99 8.8 8.8 3.8
7.9 6.8 | 34 12 26 7.9 21 .8 | 52 7.5 75 3.8
21 6.8 23 28 12 6.8 6.8 8| 15 6.5 7.5 3.2
12 58| 14 58 28 10 4.0 .8| 13 13 5 5.5
6.8 4.8| 12 34 14 21 4.0 15 40 7.5 3.2
9.0 5.8 7.9 | 42 14 9.0 3.2 8.8| 12 17 3.2
19 9 [ganin- 19l Lot 6.8 2.6 oG] e 40l o2

Nore.—Discharge determined from rating curves applicable as follows: July 1 to Mar. 11, well defined;
Mar. 12 to May 19 and May 20 to June 30, fairly well defined. Discharge Mar. 24-28 and Apr. 2-4 determined
by comparison with records obtained on right branch.
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Monthly discharge of left branch of North Fork of Kaukonahua Stream mear Wahiawa,
Oahu, for year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Sef%(géd' Million Acre-
(mean) gallons, feet.
Maximum, | Minimum. | Mean. *

0 1L e SO Rt S TR S ¥ 86 4.0 13.8 21.4 427 1,310
August..... s R BRI 76 4.8 16.2 25.1 503 1,540
September. . 3 aiated LR 34 4.0 10. 4 16.1 310 958
(I e o BT B S L 58 3.2 14.7 22.7 454 1,400
November.. o 50 7.9 18.7 28.9 562 1,720
December 81 6.8 18.3 28.3 567 1,740
January 42 2.6 9.47 14.7 294 901
February 4.8 <8 2.07 3.20 58 178
March. 99 .8 20.3 3l.4 629 1,930
APz Sl e et Sy el r il 148 4.6 18.4 28.5 553 1,690
IRt R SR, e W, 74 5.5 16.3 25.2 506 1, 550
" hoes (s ST MR AT LR . S e 48 3.2 12.0 18.6 362 1,100
i - PSSR S 148 .8 14.3 22.1 5,220 16, 000

SOUTH FORK OF KAUKONAHUA STREAM ABOVE UNITED STATES ARMY RESER-
VOIR, NEAR WAHIAWA, OAHU.!

LocATioN.—About one-eighth mile above United States Army ditch intake, 5 miles
by trail above United States Army reservoir, and 10 miles east of Wahiawa by
road to reservoir and trail along ditch.

RECORDS AVAILABLE.—June 18, 1913, to April 5, 1917. Station discontinued on
account of backwater from new dam.

Gace.—Stevens water-stage recorder.

DiscHARGE 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 confihed 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, 5.5 feet at 3 a. m.
March 9 (discharge, approximately 600 million gallons per day, or 928 second-
feet); minimum stage recorded, 1.25 feet February and March (discharge, 0.8
million gallons per day, or 1.2 second-feet).

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, 1915 (0.15 mil-
lion gallons per day, or 0.25 second-foot).

Diversions.—None above gage. United States Army diverts all the low-water
flow one-eighth of a mile below station. :

ReacuratioN.—None.

Urinizarion .—Low-water flow past this station is diverted one-eighth of a mile down
stream into United States Army ditch, and ympounded in United States Army
storage reservoir of 21 million gallons capacity (64 acre-feet), 5 miles down-
stream, and carried thence by pipe line for water supply for cantonment at
Castner. Records show amount of water available for additional water-supply
for Castner. Discharge from South Fork is impounded in Wahiawa reservoir
for sugar-cane irrigation on Waialua Plantation.

Accuracy.—Rating curve well defined for low and medium stages. Gage height of
record continuous. Records good below 50 million gallons per day and fair
above that limit.

1 Called South Fork of Kaukonahua stream near Wahiawa, Oahu, in Water-Supply Paper 373.



112

SURFACE WATER SUPPLY OF HAWAII, 1916-17.

Discharge measurements of South Fork of Kaukonahua Stream, above United States Army
reservoir, near Wahiawa, Oahw, during the year ending June 30, 1917.

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

Discharge.
D nalght
ate. ei Sare

(feet). | Second- Mllllhon

(feet). | 8a1omS
per day.
NPT 0, s o o R s = = i SO G O R o nll 1.62 9.4 6.1
IOV e L oo e S aeae & oL, i e e el T LU o e 1.59 9.37 6.1

Daily discharge, in million gallons, of South Fork of Kaukonahua Stream above United
States Army reservoir, near Wahvawa, Oahu, for the year ending June 30, 1917.

Date. July. | Aug. | Sept. Oct. | Nov. Dec. Jan. Feb. Mar. Apr.
9.0 64 13 6.0 9.0 11 7.5 2.8 0.8
L 7.5 44 15 6.0 7.5 84 13 4.8 .8
9.0 28 6.0 4.8 7.5 22 20 3.5 1.0
% 9.0 38 6.0 3.5 38 31 ) 2.8 6.0
7.5 17 3.5 2.8 34 11 9.0 2.8 2.0
4.8 34 3.5 2.8 17 11 9.0 2.0 1.0
3.5 i it 6.0 3.5 20 31 6.0 2.0 1Ll
3.5 17 3.5 2.8 11 it 4.8 2.0 1.0
3.5 13 3.5 2.0 11 9.0 6.0 2.0 17 s
3.5 9.0 3.5 2.0 47 9.0 52 2.0 2.0
3.5 9.0 3.5 2.0 9.0 6.0 11 2.0 9.0
7.5 15 11 9.0 7.5 4.8 7.5 2.0 84
13 11 3.5 3.5 6.0 17 6.0 2.8 22
6.0 28 3.5 2.0 6.0 6.0 6.0 4.8 34
3.5 31 3.5 2.0 11 4.8 4.8 2.0 15
22 9.0 3.5 2.8 6.0 4.8 13 2.0 13
44 25 2.8 15 48 13 11 2.0 i1 e
15 20 6.0 20 44 52 4.8 3.5 7.5 |.
7.5 15 7-b 11 11 60 6.0 3.5 56
7.5 20 3.5 6.0 9.0 15 13 2.0 44
9.0 17 4.8 6.0 7.9 15 4.8 2.0 17
6.0 11 13 4.8 6.0 17 3.5 1.5 9.0
4.8 9.0 13 7ib 6.0 28 3.5 1.0 6.0
3.5 7.5 11 7.5 6.0 25 9.0 1.0 4.8
4.8 6.0 17 20 4.8 11 3.5 1.0 17
6.0 6.0 22 9.0 13 11 22 .8 15
11 9.0 13 11 7.5 13 6.0 .8 3.5 (.
9.0 7.5 9.0 41 28 34 3.5 .8 4.8
3.5 6.0 7.5 15 17 15 R 17 .|
13 6.0 6.0 11 11 9.0 2-8 [Tl S 4.8 |.
34 il SR 920y sdd= 6.0 2,8 LSt 3.5

NotEe.—Discharge determined from rating curve well defined below 50 million gallons per day.

Monihly discharge of South Fork of Kaukonahua Stream, near Wahiawa, Oahu,

above

Unated States Army reservoir, for the year ending June 86, 1917 .

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

i R R R 8 U e el 5, 51 44 3.5 9.51 14.7 295 905
ARG L e e o S 64 6.0 18.4 28.5 569 1, 750
Beptember. . 5.t da it a s nnston 22 2.8 7.60 11.8 228 700
(15701017 pteomiiie s e SRR S TR NG 1 41 2.0 8.11 12.5 251 772
INOYOMbBOr: =0 e s Lo n s Sabnpraen snuen 48 4.8 14.5 22.4 436 1,340
lacember: = oo e st s st ea 84 4.8 19.3 29.9 597 1,840
Fi ek R SR e R e 52 2.8 9.17 14.2 284 872
I 6T i R SR IR B e 4.8 .8 2.22 3.43 62 191
MArgh. ool oo chos Lo dp tenme s 84 .8 13.9 21.5 430 1,320
EADI A8 ol Ui, ) e SR W 7.5 3.5 5.86 9.07 29 90
ThoPeriode: iass sases sanmeet o s e omatisneusslon mbt ot ol o S sl st eSSt iois <o 3,180 9,780
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SOUTH FORK OF KAUKONAHUA STREAM BELOW UNITED STATES ARMY RESER-
VOIR, NEAR WAHIAWA, OAHTU.

Locarion.—About 600 feet upstream from highway bridge on road from Castner to
United States Army reservoir, about one-fourth mile above gulch entering from
northeast, 24 miles east of Castner, and 2 miles southeast of Wahiawa.

REcorDS AvarLABLE.—July 23, 1914, to June 30, 1917.

GAGE.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from cable directly over concrete
control 50 feet downstream from gage.

CHANNEL AND conNTrOL.—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. Bed com-
posed of gravel; channelstraight and fairly smooth in vicinity of gaging station.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 10.35
feetat 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); minimum daily
discharge, March and June, 1915, and March and June, 1916 (1.0 million gallons
per day, or 1.5 second-feet).

Diversions.—United States Army ditch diverts water from stream near headwaters.

ReauraTioN.—Practically none.

Urinization.—Water diverted at about 1,130 feet above sea level by the United
States Army ditch is impounded in United States Army reservoir and carried
by pipe line to the cantonment of Castner for water supply. An additional
supply is 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. Below 120 million gallons per day records good.

Discharge measurements of South Fork of Kaukonahua Stream below United States Army
reservoir, near Wahiawa, Oahu, during the year ending June 30, 1917.

Discharge.
hGng?t _—
ei
Date. Made by— (fe60). | second. | Million
foet: gallons
: per day.
1.38 36.2 23
1.17 24 16
.50 3.1 2.0
1.96 134 86
2.21 144 93
1.66 57 37

40532°—18—wsp 465——S8
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Daily discharge, in million gallons, of South Fork of Kaukonahua Stream below United
States Army reservoir, near Wahiawa, Oahu, for the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
R L 14 96 | 17 7.8 14| 14 12 6.8 1.6 | 14 10 10
D TR R 12 70| 19 8.9 12 | 114 19 10 1.6 | 11 7.8 12
Ein TR e 14 38| 10 5.8 10| 38 28 8.9 1.6 | 10 19 14
R e A 14 34| 10 5.8 55 | 42 14 5.8 4.9 782 7.8
i e 12 19 7.8 4.9 90 | 16 14 5.8 4.9 7.8 14 8.9
7.8 23 7.8 4.9 31| 14 14 4.0 2.6 6.8 5.8 23
6.8 28| 16 5.8 38 | 114 10 4.0 2.1 5.8 4.9 11
5.8 19 8.9 2.8 19| 26 11 4.0 2.1, 110 4.0 10
7.8 17| 11 3.3 17| 14 11 40| 21 23 3.3 14
6.8 16 | 11 4.9 23 14 147 4.0 7.8 8.9 3.3 8.9
5.8 17 8.9 3.3 14| 10 23 4.0 8.9 | 16 5.8 19
8.9 23| 14 8.9 121 19 14 4.0 | 133 16 4.9 10
17 19 8.9| 10 1| 12 12 5.8| 31 7.8 6.8 8.9
11 28 6.8 5.8 10| 10 12 8.9 | 50 42 23 6.8
8.9 38 5.8 5.8 11 iy B 4.0( 23 16 12 11
34 16 5.8 5.8 12 7.8 31 40| 17 21 12 16
75 34 4.9 | 21 42| 19 19 4.0 | 17 14 16 6.8
21 38 7.8 28 108 | 75 12 6.8| 16 10 60 6.8
14 26 | 17 19 17| 85 12 6.8 | 120 8.9 | 96 5.8
12 46 89| 11 12| 23 42 4.0 | 182 7.81 42 4.9
12 23 89| 11 11| 23 12 4.0 28 89| 14 4.9
10 17 | 19 10 11| 26 11 2.6 17 12 11 4.0
6.8 14| 17 12 10| 38 10 1.6 | 12 10 10 4.0
6.8 12| 14 11 11 34 16 126 |411% 10 8.9 3.3
8.9 1] 19 28 12| 16 10 1.6 | 19 4.9 8.9 3.3
7.8 11| 28 12 19| 16 28 1.6 | 26 4.0 7.8 2.8
16 14| 14 12 11| 19 14 1.6 | 11 4.0 6.8 2.6
12 12| 14 70 38 | 50 10 6] 12 5.8 6.8 4.0
7.8 118 10 38 16| 23 23 28 5.8 3.3
46 10 7.8 19 42| 14 12 11 7.8 2.6
46 20 3. JutaL. 46 R L 10 050 5ed. o a [N AT

Note.—Discharge determined from rating curve well defined below 120 million gallons per day. Dis-
charge July 1-7, Dec. 4 and 5, 9 and 10, 14-31, Jan, 1-6, and Feb. 8-26 determined by comparison with
records obtained at station above United States Army reservoir.

Monthly discharge of South Fork of Kauwkonahua Stream below United States Army
reservowr, near Wahiawa, Oahu, for the year ending June 30, 1917

Discharge. Total run-off.
Month. Million gallons per day.
g Sef%gd- Mﬁlion ?crte-
gallons. eet.
Maximum. | Minimum, | Mean, | (mean).

gt e A R ot 75 58| 15.8 24.4 489 1,500
ANIAUST. e T e sigh h asima St S wdns 96 10 26.0 40.2 806 2,470
BRUTSIMDELC . 3¢ ohia + o5 el datin aspis's 4 28 4.9 12.0 18.6 359 1,100
OIOTRT, s spans Sl St LB T 70 2.6 13.3 20.6 412 1,270
NOVEIDEE . . o'vzwiun'esm s 5w abd S slaiie 108 10 24.6 38.1 739 2,260
DACIIDOL v il s sieioramin s ol bics & Sinisou 114 7.8 30.4 47.0 944 2, 890
JAMUATY e oo satserle s oivaalss b o cas 147 6.8 19.4 30.Q 602 1,850
Februar; 10 15 4.49 6.95 126 286
March. 182 1.6 26.7 41.3 829 2,540
April.. 42 4.0 12.1 18.7 363 1,110
May... 96 3.3 15.1 23.4 469 1,440
U0 S o miiia e o aie /s SYa ok el R b e 23 2.6 8.34 12.9 250 TR8
b LT SRR T P 182 1.6 17.5 27.1 6,390 19,600
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MISCELLANEOUS MEASUREMENTS.

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

Miscellaneous measurements on Oahu for the year ending June 30, 1917.

Discharge.
Dat St Localit; hG?'g}(:t
ate. ream. ocality. eig .
| (feet). | Second- Millhon
feot, - |-Bauons
per day.
1,00 a2.59
3.65 a2.36
4.89 a3.16
d 4.12 a 2.66
June ‘Waihoi (north fork).... 3.5 2.3
11 | Waihoi (south fork)....|..... d ................................. 1.4 0.9
July 13 | East Manoa ditch. 3 2.1 1.4
AUE. 29 ..o do.. 1.9 1.2
Sept. 29 |..... do.< - X2 .8

a Total of 4 branches.

ISLAND OF MAUI
SOUTH WAIEHU STREAM NEAR WAILUKU, MAUL

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 April 25, 1916, 500 feet downstream.

REcORDS AvAILABLE.—March 19, 1913, to March 31, 1917, when station was discon-
tinued.

Gage.—Vertical staff.

DiscHARGE MEASUREMENT.—Made by wading.

CHANNEL AND CONTROL.—One channel at all stages; straight for 45 feet above gage;
bed of stream very rough and steep; banks high and covered with vegetation.
Control composed of boulders and gravel; shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6 feet
at 5 p. m. January 9, 1916 (discharge, computed from extension of rating curve,
approximately 150 million gallons per day, or 232 second-feet); minimum stage
recorded, 0.5 foot July, 1913 (discharge, 1.5 million gallons per day, or 2.3 second-
feet).

Drversrons.—A small taro ditch diverts about 0.1 second-foot above station.

REecurnaTioN.—None.

UriuizarioN . —Irrigation of sugar cane and taro.

Accuracy.—Gage read twice daily. Records poor, as gage-height record is believed
to be unreliable.

Discharge measurements of South Waiehu Stream near Wailukw, Maut, during the year
ending June 80, 1917.

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

Discharge. Discharge.
Gage Gage
Date. height 118 Date. height s

(feet). | Second- 2‘;11111;%’; (feet). | Second- g‘;ﬂgﬁ?

feet. per day feet. per day.
0.89 6.6 0.83 6.22 4.0
.89 6.1 .87 5.18 3.3
.87 6.95 .70 4.34 2.8
.79 5.41 .83 9.24 6.0
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Monithly discharge of South Waiehu Stream mnear Wailukw, Maui, for year ending
June 30, 1917.

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

2O S SRR B e AR RS Tl 5.0 5.28 8.17 164 502
Aupast. ) o uveeas 6.3 5.0 5.45 8.43 169 - 518
September-....... 7.0 4.5 5.48 8.48 164 505
October-...... Gs 9.1 4.0 5.13 7.94 159 488
November....... 7.7 4.0 4.95 7.66 149 456
December........ 9.1 4.0 4.88 7.55 151 464
January.... 4.5 4.0 4.06 6.28 126 386
February. . 5.0 4.0 4.25 6.58 119 365
MaYeh i 17 4.0 4.61 7.13 143 439

Nore,—Discharge determined from poorly defined rating curve.
NORTH WAIEHU DITCH NEAR WAILUKU, MAUIL

LocatrioNn.—About 4 miles by road and trail northwest of Wailuku; one-quarter of a
mile below intake.

RECORDS AVAILABLE.—April 25, 1916, to June 30,1917.  Also from December1, 1910, to
July 8, 1912, at old location a short distance below present site.

GaGE.—Vertical staff.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel about 3.5 feet wide cut in earth and gravel;
control not well defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.55 feet December 23-25,
1916 (discharge, approximately 11 million gallons per day, or 17 second-feet);
water occasionally shut off.

Diversions.—None above station; ditch diverts water from North Waiehu Stream.

REegurATION.—By headgates.

UriizaTioN.—Irrigation of sugar cane.

Accuracy.—Gage read twice daily. Record good for discharge below 6 million
gallons per day.

Discharge measurements of North Waiehu ditch mear Wailuku, Mauz, during the year
ending June 80, 1917.

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

Discharge. Discharge.
D hGag}?t Dati hG?'gI?t

ate. eig Million ate. e1g Million

(feet)s S?ggxtld- gallons (feet). S%gggd- gallons

& per day. . per day.
July 24.. 0.80 7.5 4.9 0.68 5.09 3.3
Aug. 12.. .82 6.7 4.3 .72 5.30 3.4
Sept 15.. .73 5.6 3.6 .65 4.57 3.0

Dec. 13 Ak 5.24 3.4
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Monthly discharge of North Waichu ditch mear Wailukw, Maui, for year ending
June 30, 1917. §

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

Y ol SR s b r e xS R 5.4 3.5 4.97 7.69 154 473
BUEUSEL A - o ik e o R ey gl 6.0 3.0 4.13 6.39 128 303
(L1 sy e 0Y oo MMM RIRal MO LN 4.2 3.4 3.57 5.52 107 329
QCEODBL I LS e Lok i e e o o Fe SRS 34 3.4 3.40 5. 26 105 323
November & . .. i. i Saiaiati. 3.8 3.0 3.33 5.15 100 307
PBCeMDOL, i+ e wros sk 11.0 1.9 3.85 5.96 119 366
January 3.4 2.2 3.13 4.84 97 298
February 3.8 1.3 3.19 4.94 89 274
March.. 4.2 3.0 3.50 5.42 109 333
April.. 3.4 1.8 3.31 5.12 99 305
ay.. 4.2 3.4 3.45 5.34 107 328
| 73 e D S ey QO R =B 3.4 3.0 3.29 5.09 | 99 303
THE VORT. - oo~ or dainhes s sw b s 11.0 1.3 3. 60 5.57 1,310 4,030

WAIHEE STREAM NEAR WAIHEE, MAUIL

LocaTioN.—About 300 feet above intake of Waihee canal, 3 miles west of Waihee,
and 7 miles northwest of Wailuku.

RECORDS AVAILABLE.—April 1, 1913, to June 30, 1917.

GAGE.—Stevens water-stage recorder installed January 15, 1916, replacing Barrett
& Lawrence water-stage recorder. Datum raised 2.0 feet August 18, 1915.
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 250 feet below

gage.

CHANNEL AND coNTROL.—Channel at gage is a pool at foot of low waterfall; banks
mostly of solid rock, steep and high. Control composed of boulders; fairly per-
manent.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9 feet
(new datum), estimated gage height of flood of January 18, 1916; no estimate of
discharge possible; minimum stage recorded, 2.59 feet August 5, 1913 (discharge,
21 million gallons per day, or 32 second-feet).

Minimum stage recorded during year, 2.25 feet March 21 (discharge, 23 mil-
lion gallons per day, or 36 second-feet).

Diversions.—None above station.

REecuratioNn.—Natural flow of stream is increased by development tunnels near
headwaters.

UrmuizaTioN.—Irrigation of sugar cane and taro.

AccurAacy.—Records fair for low and medium stages. There were several changes
in control during year and good rating curves were not developed, but frequent
discharge measurements give fair rating curves for ordinary stages.



Discharge measurements of Wathee Stream mear Waikee,
June 30, 1917.

ISLAND OF MAUI.
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Maui, during the year ending

. Discharge.
Dat: Made b; hG?'g}‘lat
ate. ade by— eig] el
(feet). | Second- Mllllh‘m
féatillp £ 2005
per day.
2.42 84 54
2.40 94 61
2.32 62 40
2.24 57 37
2.47 90 58
2. 26 59 38
2.16 47 30
2.38 48 31
3.03 164 106
2.37 52.3 34
s 2.32 51.1 33
2.28 48.9 32

Daily discharge, in million gallons, of Wathee Stream mear Waihee, Maui, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
58 75 75 69 58 42 42 38 33 47 58 38
52 102 63 52 52 102 42 33 33 52 42 58
58 95 47 42 42 204 47 33 52 30 42 33
58 58 42 42 42 82 69 33 42 38 38 38
75 52 38 38 110 42 47 33 33 33 33 33
52 42 47 38 82 42 42 33 33 26 33 52
52 42 63 38 47 38 42 33 30 26 33 42
47 52 47 38 42 42 38 33 52 25 33 88
47 42 38 38 47 63 38 33 110 26 33 95
58 47 47 38 42 177 52 33 38 26 33 52
T Sl lic o g B 63 58 42 38 42 47 58 33 82 38 42 69
A S W 52 63 42 52 38 52 42 33 58 30 38 38
| K PRl e 58 69 42 42 38 82 38 33 47 42 33 33
1T SO W 52 224 42 38 38 102 38 58 44 52 38 33
D1~ S MEE L ST 58 102 63 38 58 58 38 33 41 38 38 30
08, B 63 63 42 38 38 69 38 33 37 30 33 30
g AN N 95 69 38 58 95 82 38 30 33 38 42 30
B8 e 58 58 38 42 42 52 38 38 134 30 63 42
s e AT 88 63 69 38 38 88 38 42 42 38 52 30
e 52 63 42 38 38 58 42 33 33 45 52 30
P o ey Sy 52 63 47 38 38 110 38 33 23 52 52 30
b LR 47 63 58 52 42 118 33 30 30 33 52 58
2B N L A R 42 58 69 58 42 284 33 30 26 33 110 33
M o es it b 42 58 63 42 47 95 33 30 26 30 75 30
U e CRE M R 47 52 69 38 42 63 33 30 63 26 47 30
D A S S 82 63 52 102 47 52 42 47 26 38 26
b it Ve gl 88 58 69 75 47 63 38 26 26 38 38
POLE el L 63 58 47 63 126 88 38 26 88 38 38
O B R 47 52 47 52 63 52 42 30 244 38 42
805 ks ey 42 52 42 58 47 42 38 |. 30 186 42 33
LI e 95 7] S 38 |oonevne 42 38 88 1L vsae S BB [aotrens

NotE.—Discharge determined from poorly-defined rating curves applicable as follows: July 1 to Aug.

14

, 1916, and Sept. 1, 1916, to Mar. 9, 1917; Aug. 15-31, 1916; Mar. 10 to Apr. 30, 1917; May 1 to June 30, 1917.

Discharge interpolated Mar. 14-16 and estimated by comparison with records of neighboring streams June

21-30.
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Monthly discharge of Waihee Stream near Waihee, Mausi, for the year ending June 30,1917,

Discharge. Total run-off,
Month, Million gallons per day.
Bergiesd Million | Acre-
gallons, eet.
Maximum. | Minimum. | Mean. (mean).

] 5 e R B S P e S 95 59.5 92.1 1,840 5,660
August 224 42 67.5 104 2,090 6,420
September 75 38 51.0 78.9 1,530 4,700
October 102 38 47.5 73.5 1,470 4,520
November. 126 38 52.3 80.9 1,570 4,820
December. 284 38 81.7 126 2,530 7,770
January... 69 33 41.1 63.6 1,270 3,910
February.. 58 30 34.6 53.5 969 2,970
M 134 23 4.3 68.5 1,370 4,210
244 26 48.5 75 1,460 4,470
110 33 44,4 68.7 1,380 4,220
95 26 41.7 64.5 1,250 3,840
The Year. ........cceeeeeenn-.. - 284 23 51.3 79.4 18,700 57,500

HONOEAHAU STREAM NEAR HONOKAHATU, MAUIL

LocaTion.—1,000 feet above intake of Honokahau ditch, about 6 miles southeast of
Honokahau.

REcoOrDS AVAILABLE.—March 6, 1913, to June 30, 1917.

Gace.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 400 feet below gage.

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet below 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; seldom shifts.

EXTREMES OF DISCHARGE.—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-feet); mini-
mum stage recorded, 1.00 foot October 31, 1913, and October 6, 1915 (discharge,
10 million gallons per day, or 15.5 second-feet).

Maximum stage recorded during year, 6.35 feetat 11.45 p. m. March 8 (discharge
approximately 1,000 million gallons per day, or 1,550 second-feet); minimum
stage recorded, 1.6 feet June 26 (discharge, 11 million gallons per day, or 17
second-feet).

Diversions.—None above station.

RecuraTioN.—None.

UriLizatioN.—Low flow of stream all diverted by Honokahau ditch for irrigation of
sugar cane and for power development.

Accuracy.—Records based on rating curves well defined for ordinary stages and
continuous gage-height record; good for all stages below 60 million gallons per
day; fair for higher stages.
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Discharge measurements of Homokahaw Stream near Homokahaw, Maui, during the year
ending June 30, 1917.

Discharge.
Dat Made b hGagft
ate. ade by— eig] e
(feet), | Second- Mxlllhon
feet, S
. per day.
July 2.52 95 61
Oct. 1.80 27.6 18
Dec. 1.93 35.5 23
Jan. 1.86 29 19
Mar. 1.91 33 21
May 2.20 55 36
June 1.62 18.8 12

Daily discharge, in million gallons, of Honokahaw Stream near Honokahaw, Maus, for the
year ending Jume 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
27 52 52 38 41 20 21 17 16 25 30 19
27 77 52 27 38 82 21 17 16 36 19 40
30 68 22 18 32 149 23 17 30 17 17 16
24 35 20 18 24 64 36 17 28 23 16 16
38 27 20 16 95 20 23 17 14 19 16 14
24 22 24 16 64 18 21 17 17 14 16 23
24 20 52 16 30 18 21 17 16 14 14 23
22 24 38 16 24 18 21 17 21 14 14 43
20 22 20 18 22 35 19 17 33 14 16 43
30 24 27 16 20 163 25 17 16 14 14 25
35 38 30 16 27 30 30 17 46 30 21 36
27 35 24 20 20 24 25 17 33 19 17 16
32 38 20 22 20 35 19 17 25 23 14 14
30 240 18 18 18 68 19 30 23 43 16 14
32 A 32 18 30 30 19 17 21 23 19 14
41 35 20 20 44 41 19 17 19 17 14 12
82 38 16 32 95 64 21 16 16 25 19 12
35 32 20 24 27 30 19 17 58 17 30 19
52 35 48 22 20 64 19 30 21 14 23 14
24 35 20 22 16 44 23 16 16 23 23 12
24 35 22 16 16 82 21 16 14 25 23 12
20 35 32 24 16 90 21 16 14 17 21 25
18 32 32 41 16 360 21 16 16 16 58 14
18 32 38 22 24 62 19 16 19 14 46 12
20 27 44 22 22 33 21 14 43 14 19 12
44 35 27 68 35 25 25 30 14 16 11
68 32 32 68 32 33 21 16 12 16 16
41 32 27 35 100 58 21 17 36 16 16
24 27 27 38 41 25 23 25 128 21 17
24 27 24 48 24 21 23 21 98 16 14
82 44 ... o R 21 19 3 1. divess

Nom.—bischarge determined from rating curves well defined below 60 million gallons per day, appli-
cable July 1 to Dec. 23 and Dec. 24 to June 30. Dischal&g.e Aug. 12 to Sept. 1, Dec. 21 to Jan. 7, Jan. 10
gxtld 11, Feb. 11-16, Mar. 14-16, and May 16-21 determined by comparison with records of flow of Waihee

ream.
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Monthly discharge of Honokahaw Stream mear Honokahaw, Mawi, for the year ending
June 30, 1917.

Discharge. Total run-off.
Month, Million gallons per day.
8 efce%%d' Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean.
alyoosh 82 18 33.5 51.8 1,040 3,190
August.. 240 20 43.0 66.5 1,330 4,090
Septembe; o 52 16 29.3 45.3 880 2,700
Qctober. ... iu. v vedm S Tl s 68 16 26. 4 40.8 817 2, 500
November. .. coccueeiaeioiaaioannns 100 16 34.4 53.2 1,030 3,170
Dlecembers - oo e S L TR 360 18 58.9 bl 1,830 5,600
ATy o -t e i 36 19 21.9 33.9 679 . 2,080
T v R e Gl KT 36 14 18.1 28.0 506 1, 560
March. e 58 14 23.6 36.5 733 2,250
April 128 12 2.6 41.2 798 2,450
May. 58 14 20.6 3L.9 639 1,960
June. . 43 11 19.1 29.6 574 1,760
TTHO WOAE .+ - - - banvis s mmanaess 360 11 29.7 46.0 10, 900 33,300

HONOLUA STREAM NEAR HONOKAHAU, MAUIL

Location.—300 feet above Honokahau ditch crossing, about 2 miles south of Hono-
kahau.

RECORDS AvAILABLE.—March 12, 1913, to June 30, 1917.

Gage.—Vertical staff on right bank. -

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

CHANNEL AND cOoNTROL.—One channel at all stages; straight for 100 feet above and
below gage. Stream bed very rough and on steep grade; right bank high and
nearly vertical; left bank high with gentle slope. Control composed of large
boulders; shifts during floods.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.2
feet at 6 p. m. January 9, 1916 (discharge, computed from extension 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-feet).

Minimum stage recorded during year, 0.45 foot frequently (discharge, 0.3
million gallons per day, or 0.46 second-foot).

Diversions.—None above station.

REecuraTION.—None.

UrtLizatioNn.—Ordfnary flow is diverted by Honokahau ditch for irrigation of sugar cane.

Accuracy.—Discharge determined from rating curves fairly well defined between 1
and 10 million gallons per day, and a reliable gage-height record of two readings
daily. Records fair except for very low stages for which they may be consider-
ably in error because of the small amount of water involved.

Discharge measurements of Honolua Stream mear Honokahaw, Mawi, during the year
ending June 30, 1917.

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

- Discharge. Discharge.
Dat hG?ghet Dat hG'aghet
ate. eig] = ate. eig T
(feet). | Second- Igtgllll:)onlsl (feet). | Second- galllllég’sl
feet. | por day. feet. | per day.
1.00 1.4 029" [ MBER 200 Bl S 1.07 3o 2.4
1.04 2.15 1.4 ) Moy 24, oo 2o:2s- 1.42 13.4 8.7
1.30 5.8 3.7 .
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Daily discharge, in million gallons, of Honolua Stream near Honokahaw, Mawi, for the
year endmg June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1 e MO EAa 2.0 5.1 3.6 2.0 2.4 0.8 3.5 0.7 0.6 0.7 6.0 0.4
DU Laar LG 2.0 5.1 7.9 1.4 2.0 2.0 2.8 .5 .4 2.3 3.5 <@
{R ) SR 2.0 6.8 1.4 .8 2.0 4.4 3.5 .4 1.8 .6 2.3 .4
N ST 2.0 6.0 8 .8 1.6 5.1 0 | .4 4.2 .4 1.5 .4
B N 2.4 2.0 X .6 3.6 2.4 6.0 .4 7 .8 .8 .3
Bk o de Sl | 1.6 1.6 .8 .6 4.4 1.6 4.2 .4 .4 .4 .8 =y
j PR T 1.4 1.1 6.0 .5 3.6 1.4 2.3 .3 .3 .4 .5 152
Bl SolS SE TR P I | .k 3.0 .5 1.6 1.4 1.8 i .3 4] .4 4.2
(RS R 1.0 1.0 .8 5 11 2.0 1.2 .3 3.5 .3 .4 5.1
B0 el 1.4 1.0 1 .4 i 511 6.8 15 .3 .8 .4 .4 4.2
1 el 4 IR 2.0 2.4 .8 .4 ;2 | 3.6 b .3 1.8 .6 .4 5.1
19 seativl. ims 2.0 2.0 1.0 4 3] 2.0 4.2 .3 2.8 <6 .5 .6
i £ e i S T 1.4 3.0 1.0 <8 A | 1.6 1.2 .3 1.8 .6 .4 .4
VR Ot R 2.0 6.8 2 -8 .5 9.0 1.2 1.5 2.8 1.0 .4 .4
AL S Y 2.0 6.0 .5 %0 .5 3.0 1.0 1.0 .8 .8 ] 4
8 [ R e 2.4 2.0 1.6 <5 3.0 2.4 8 .3 .6 .4 .4 .3
Al trenoedte, il 3.0 2.0 .8 .8 4.4 4.4 .8 .3 .5 .5 .5 .3
R Y 2.4 1.0 .7 .6 1.6 3.0 s .3 1.8 .4 2.3 .4
1o LT 2.4 3.0 4.4 .8 .8 2.4 7 2.8 1.5 .3 1.0 .3
- RO 2.0 3.0 2.0 8 i g 2.4 .8 2B 1.2 .5 1.0} .3
o P S S L 1.6 2.4 Tl 5 .5 3.0 .8 .4 .6 .6 1.8 .3
R S . 1.k 3.0 1.6 .8 .4 3.6 sl .3 .4 1.5 .5 1.0
- BRI et 1.1 13 4.4 2.4 .4 6.8 .6 .3 .3 .4 -1 .4
L, VIR Sy, - WEN 1.0 1.0 3.0 1.1 50 7.1 .5 .3 .3 .6 8.2 .3
b 7 i Y o8 W 1.0 1.6 3.0 ol 1.0 5.1 .4 .3 i .3 1.2 .3
b AR OO ) 1.4 1.6 2.4 1.4 1.0 4.2 1.2 .3 3.5 .3 .4 .3
LStk 2.4 1.1 3.0 3.6 1.6 6.0 .8 .3 .8 .3 .4 .3
o[ Pl e, R 2.4 1.0 1.4 2.4 4.4 8.2 o 2.3 .6 .4 .4 .3
1! IR A S, 2.4 .8 .8 1.4 3.0 5.1 e 5| 36 .4 .4
Al S s 2.4 o .8 3.0 i (R | 4.2 2.8 A b5 32 .3 .4
L SR Bndeel oy 4.4 s, PR I LA, A 4.2 1. 2l cinloew o8 leanats o 1 [y A

Nore.—Discharge determined from rating curves fairly well defined between 1 and 10 million gallons
per day, applicable July 1 to Dec. 23 and Dec. 24 to June 30.

Monthly discharge of Honolua Stream mnear Honokahaw, Mausi, for the year ending
June 30, 1917.

Discharge. Total run-off,
Month, Million gallons per day.
Se((:%%x;d- Mﬂlion lf&cr;;e-
" gallons. eet.
Maximum. | Minimum. | Mean. | (T€31D).

0 o P SR A I - I L 4.4 1.0 1.93 2.99 60 184
ABGURLEELL hrio. o rlh it el S 6.8 ok 2. 51 3.88 78 239
Seplembel - ciocr it s ontor s e 7.9 .5 2.04 3.16 61 188
QOLEDEE: . cxisouts b bel s souins v ina 3.6 .4 1.04 1.61 32 99
INOVOIRNs o it ol L i 4.4 .4 1wl 2.65 51 157
Deeambert o o BT b s L 9.0 o] 3.85 5.96 119 366
E LT o A e S SRS N S Vg .4 2.03 3.14 63 193
Hobulamel st x . e i e 2.8 .3 .58 .90 16 50
o o R ST SRR RO T S 4.2 .3 1.21 1.87 38 115
o) IR NN I RN R 951 36 .3 2.82 4.36 85 260
B, Gyt N P SN L S 8.2 .3 1.45 2.24 45 138
JUReL oot B S SR ok e L 5.1 .3 1.00 1.55 30 92
TRHevear. & o ol ieio L o 36 .3 1.00 2.88 678 2,080

HONOKAWAI STREAM NEAR LAHAINA, MAUI

Locarion.—500 feet below confluence with Amalu Stream, about 8 miles northeast

of Lahaina.

REcorps avamaBLE.—May 13, 1913, to March 15, 1917, when gage was washed out.
Gaae.—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
Control a rock ledge; probably permanent.

rough; very narrow at gage.
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ExTrREMES 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 second-feet); stream occa-
sionally dry.

Minimum stage recorded during year, 1.0 foot frequently (discharge, 0.2 million
gallons per day, or 0.3 second-foot).

Drverstons.—Most of the natural flow is diverted into Honokawai ditch half a mile
above gage.

RecuratioNn.—Natural flow of stream is increased by a development tunnel a short
distance above intake of Honokawai ditch.

Urtuizarion.—Irrigation of sugar cane and taro.

Accuracy.—Discharge ascertained from rating curve well defined below 40 million
gallons per day and a gage-height record of two readings daily. Records fair.

Daily discharge, in million gallons, of Honokawai Stream mear Lahaina, Maut, for the
year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. [ Dee. Jan. Feb. | Mar.
1.2 9.0 2.3 1.0 1.2 0.4 0.6 0.3 0.3
2 .4 17 5.8 v 2.3 3.9 30 .3 s
. 1.4 12 2.6 .4 1.4 8.4 1.4 .3 1.2
< >4 2.6 = .4 a7 12 3.4 .3 2.6
b 2.0 1.4 .4 .3 41 1.2 3.0 .3 .6
% 20 ot o .3 19 .3 1.7 .3 .6
e .4 ok 16 ) 2.6 o2 ol .3 o3
.3 o i 10 i) 2.0 .3 ol .3 - o
.2 sl i 8 ol .3 .4 .3 1.4
1.7 2.0 1.4 .6 .3 24 .4 2 .4
3.0 6.4 1.2 (il 5.3 2.3 2.3 2, .3
14 5.3 il .6 S b L. "2 1.0
1.4 2.6 .4 .4 .3 .4 .6 .2 1.2
1.4 5.3 .4 .4 .3 2.0 .4 4.4 7.3
1.2 1.0 .3 .4 3.0 .6 .3 4 11
3.4 .4 2.0 8 32 "7 72 %
10 3.0 .4 1.7 8.4 4.8 -2 3l
2.0 S .2 .3.9 1.0 2.6 .2 8 1.
2.3 8.4 21 od .3 9.7 .2 2.0 |.
ot 4.8 iy o7 .3 3.9 .3 .6
1.2 1.4 S .3 .2 25 .2 4.
.4 2.6 CUf 46 2 28 2 G =
.2 7 5.8 2.6 .21 30 .2 w0l
.2 .6 9.7 .4 il 12 2 Al
.2 .6 2.3 Lt 1.0 4.4 .2 3 |-
0] 1.2 1.2 7.8 24 157 6.4 .3
11 1.0 ol 7.8 1.0 AL .4 .8
8.4 2.3 1.0 2.0 4.8 11 4 3.9 |.
t % 4 8 .6 1.0 o7 2.6 sl loainsnin
ol .4 .6 3.0 i .6 p 20 W R
24 U MRS A DS A .4 & g S Tt

Nore.—Discharge determined from a rating curve well defined below 40 million gallons per day.

Monthly discharge of Honokawai Stream near Lahaina, Maui, for year ending June 30,

1917,
Discharge. Total run-off.
Month, illi 11 r day. -

Million gallons per day:. sei(;(:;d Million e

Maximum. | Minimum. | Mean. | (mean). gallons. feet.
i 1R . L e B 24 0.2 2.73 4.22 85 260
e o AL IR P R S 17 .4 3.20 4.95 99 304
September-... ... i i iomiliceee 21 .2 3.07 4.75 92 283
Qetaber. . .- Liiorih. s LT 7.8 fud 1.39 2.15 43 132
NOVBIIDOL §stst it S o S L P o g 41 Fr 5.19 8.03 156 478
D756 1 o7 SRR S et e i 30 e 6. 32 9.78 196 601
JBHUAYY oo sdn s ot o wrbivsnme s ons 6.4 2 .94 1.45 29 89
0100 e i R T T R 4.4 2 .64 .99 18 55
March 1-15..... s e e 11 58 191 2.95 29 88
4 M o (o]0 e e el oy o e A o e, B B oo ol 2 T N Y 747 2,290
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HONOEKAWAI DITCH NEAR LAHAINA, MAUL

Locarion.—250 feet below junction with Amalu wooden flume, 1,000 feet below in-
take, 2 miles above Pioneer Mill Co.’s power house, and about 7 miles northeast
of Lahaina.

REcorDs AvAmLABLE.—July 1, 1912, to June 30, 1917.

GAGE.—A graduated rod which the observer places in center of flume at each reading.

DiscHARGE MEASUREMENTS.—Made in flume near gage.

CHANNEL AND CONTROL.—Semicircular galvanized iron flume 3 feet in diameter;
straight for 100 feet above and below gage; flume clean and uniform in section and
grade. Stage-discharge relation stable.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.67
feet August 12, 193 (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 July 11, 17, 31, and September
19 and 24 (discharge, 9.0 million gallons per day, or 14 second-feet); minimum
stage recorded, 0.95 foot June 27 (discharge, 3.6 million gallons per day, or 5.6
second-feet).

Diversions.—Ditch diverts all low-water flow from Honokawai and Amalu streams.

RecuraTIiON.—Flow controlled by head gates.

UriLization.—Power development and irrigation of sugar cane.

Accuracy.—Gage read twice daily. Records are 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. On account of the uniform conditions
the extension of the rating curve probably good.

Daily discharge, in million gallons, of Honokawasi ditch near Lahaina, Maus, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
6.6 8.4 7.2 7.2 7.2 6.0 5.5 4.5 5.0 6.6 6.0 6.0
6.6 8.4 7-2 7.2 7.2 7.8 5:5 4.5 4.5 6.0/ 5.0 7.2
6.6 8.4 7.2 6.0 7.2 7.2 6.0 4.0 6.0 6.0 5.0 5.5
6.0 7.2 6.0 6.0 6.6 7.2 7.2 4.0 7.2 5.0 4.5 5.0
7.2 7.2 6.0 5.5 8.4 5.5 6.0 4.0 5.0 6.0 5.0 4.5
6.0 6.0 6.0 5.5 7.8 5.5 6.0 4.0 5.0 5.0 4.0 4.5
5.5 6.0 8.4 5.5 6.6 5.0 5.5 4.0 4.5 5.0 5.0 6.0
5.5 6.0 08 5.5 6.6 5.5 5.5 4.0 4.5 5.0 4.5 72
5.0 6.0 6.6 5.5 6.0 55 5.0 4.0 6.0 5.0 4.0 6.0
6.6 7.2 6.6 5.5 5.5 7.8 5.0 4.0 5.0 5.0 4.5 6.0
7.2 7.2 6.6 5.5 7.2 7.2 6.0 4.0 4.5 7.8 5.0 6.0
7.2 7.8 6.6 5.5 6.0 6.0 6.0 4.0 6.0 6.0 6.0 5.0
6.6 7.2 6.0 6.0 5.5 6.0 5.0 4.0 6.0 7.2 6.0 4.5
7.8 7.2 6.0 6.0 5.5 7.2 5.0 6.6 L3 7.2 5.0 4.0
7.2 6.6 6.0 6.0 7.2 6.0 4.5 4.5 7.2 7.2 5.5 4.0
8.4 6.0 7.2 5.5 7.8 6.6 4.5 4.0 6.0 5.0 4.0
8.4 2 6.0 7.2 7.8 7.2 4.5 4.0 6.0 5.0 4.0
7.2 6.0 5.5 7.8 7.2 7.2 4.5 4.0 6.6 6.0 5.5
8.4 7.8 8.4 7.2 6.0 7.8 4.5 6.0 5.5 5.0 5.0
6.6 7.2 7.2 7.2 5.0 7.2 4.5 5.0 6.0 5.0 4.5
7.2 6.0 6.6 5.5 5.0 7.8 4.5 4.5 6.0 6.0 4.0
5.0 7.2 6.6 6.0 5.0 7.8 4.5 4.0 5.0 5.0 6.0
5.0 6.0 8.4 7.8 5.0 7.2 4.5 4.0 6.0 6.0 4.0
5.0 6.0 8.4 6.6 5.0 7.2 4.5 4.0 6.0 6.0 4.0
5.0 6.0 7.2 7.2 6.0 7.2 4.5 4.0 6.0 5.0 4.0
6.0 5.5 6.6 8.4 8.4 6.6 7.2 4.0 7.2 4.0 3.6
8.4 6.0 6.0 7.8 6.0 6.0 5.0 4.0 5.5 4.0 3.6
8.4 2 6.6 7.2 7.8 7.2 4.5 7.2 5.0 4.0 4.0
7.2 6.0 6.0 6.0 6.0 6.0 4.5 | eesesn 5.0 5.0 4.0
6.6 6.0 6.0 7.8 6.0 6.0 (R0 b 5.0 5.0 4.0
8.4 y 1 CRERTE [ 11 §) i 5.5 i, AL g o 8 R IR R B

Nore.—Discharge determined from fairly well defined rating curve. No record Mar. 16-23.
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Monthly discharge of Honokawai ditch near Lahaina, Maus, for year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Sef‘é%’gd' Mﬂlion ?cl;e—
gallons. eet.
Maximum. | Minimum, | Mean, (mean).

July..... 8.4 5.0 6.74 10.4 209 641
August. 8.4 5.5 6.78 10.5 210 645
September - 8.4 5.5 6.76 10.5 203 622
Gigtober. el e e L a R 8.4 5.5 6.44 9.96 200 613
Noweniber: o 5. 5e. Lo st Ea U S 8.4 5.0 6.48 10.0 194 597
JDOCEMIDET- ~- - o2 w2 o i s o i s 7.8 5.0 6.64 10.3 206 632
January. ... L. 7.2 4.5 5.17 8.00 160 492
February.. 7.2 4.0 4.39 6.79 123 377
April. 7.8 5.0 5.89 9.11 177 542
ay.. 6.0 4.0 5.03 7.78 156 479
June. 7.2 3.6 4.85 7.50 146 447

KAHOMA STREAM NEAR LAHAINA, MAUI

Locarion.—About 125 feet above intake of Pioneer Mill Co.’s upper ditch, 3} miles
east of Lahaina.

REcorDS AVAILABLE.—August 3, 1911, to June 30, 1917.

Gace.—Vertical staff on left bank.

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

CHANNEL AND CONTROL.—Channel at gage is a pool at foot of rapids; right bank
high and wooded; left bank a vertical wall of rock. Control composed of large
and small boulders; fairly permanent.

ExXTREMES 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); maximum stage recorded
during year, 4.4 feet at 7 a. m. March 18 (discharge, approximately 250 million
gallons per day, or 387 second-feet); minimum stage recorded, 1.2 feet frequently
(discharge, 3.5 million gallons per day, or 5.4 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.

RecuraTioNn.—Natural flow of the stream is largely increased by a development
tunnel about 300 feet above station.

UrmuizarioN.—Irrigation of sugar cane.

Accuracy.—Gage read twice daily. Records fair for ordinary stages. Extension of
rating curve not confirmed by measurements; estimates above 20 million gallons
per day roughly approximate only.

Discharge measurements of Kahoma Stream mnear Lahaina, Mawr, during the year ending
June 80, 1917.

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

Discharge. Discharge.
Dat P W Dat herst
ate. ef; : ate. eig 113
(feegt). Second- gglllé‘r’l’; (feet). | Second- 2{:111%?115}
feet. per day. feet. per day.
1.33 8.8 D37 BT, r 28 L L il s 1.20 5.0 3.3
1.42 13.2 8.5
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128 SURFACE WATER SUPPLY OF HAWAII, 1916-17.

EKAHOMA DEVELOPMENT TUNNEL NEAR LAHAINA, MAUI

Locarion.—At portal of the lower of two development tunnels of Pioneer Mill Co.,
3} miles east of Lahaina.

REecorps AvamaBLE.—August 1, 1911, to June 30, 1917.

Gace.—Vertical staff.

Di1SCHARGE 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 concrete walls.

EXTREMES OF DISCHARGE.—Maximum discharge during period of record, 6.5 million
gallons per day, or 10 second-feet, August, 1911; minimum discharge, 1.7 million
gallons per day, or 2.6 second-feet.

Diverstons.—Small amount diverted from Kahoma Stream also passes over weir.

REecurATION.—None.

Uriuization.—Irrigation of sugar cane.

Accuracy.—Records good. No velocity of approach; good weir. Gage read twice
daily.

Daily discharge, in million gallons, of Kahoma devélopment tunnel mear Lahaina,
Mawi, for the year ending June 30, 1917.
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Monthly discharge of Kahoma development tunnel mear Lahaina, Maui for the year
ending June 30, 1917.

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

delys . o N o s R e s 4.3 3.4 3.87 5.99 120 368
1. G 17 S I 4.4 4.3 4.39 6.79 136 418
September 4.4 4.1 4.30 6. 65 129 396
L5 ) e TR Rt 4.1 3.7 3.93 6.08 122 374
November 3.6 3.1 3.43 5.31 103 316
December........... 3.1 2.9 2.99 4.63 93 284
dapuary .. oo:ocoie- 2.9 2.8 2.81 4.35 87 267
February........... 3.5 2.9 3.19 4.94 89 274
Marely. .. oot s vl 3.6 3.5 3.57 5.52 111 340
AP, ..o idansnaie 3.6 3.0 3.37 5.21 101 320
Y e 3.0 2.7 2.80 4.33 87 266
7 5131 aree T, AR SECIROR MR N R 2.6 2.3 2.49 3.85 75 237
The YORT. oo convnve ceoisnnaars 4.4 2.3 3.43 5.31 1,250 3,860

LAHAINALUNA STREAM ABOVE PIPE-LINE INTAKE, NEAR LAHAINA, MATUIL

Location.—200 feet above intake of pipe line supplying Lahaina and Lahainaluna
school, about 2% miles northeast of Lahaina.

REecorps AvarnABLE.—February 29, 1916, to June 30, 1917.

Gace.—Gurley printing water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—One channel at all stages; fairly straight in vicinity of gage;
filled with large boulders; banks steep and high. Control composed of large
boulders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.3 feet at 11.30 p. m. Decem-
ber 21, 1916 (discharge, approximately 300 million gallons per day, or 464 second-
feet); minimum stage recorded, 0.95 foot March 22, 1917 (discharge, 3.4 million
gallons per day, or 5.3 second-feet).

Diversions.—None above station.

REecurarion.—None.

UruizatioNn.—Domestic supply, power development, and irrigation of sugar cane.

Accuracy.—Records based on continuous record of gage height and fairly well-
defined rating curve; fair for low and medium stages. Extension of rating curve
above 15 million gallons per day not based on discharge measurements. Dis-
charge record prior to July 1, 1916, not reliable owing to faulty working of water-
stage recorder.

Discharge measurements of Lahainaluna Stream above pipe-line intake, near Lahaina,
Mawi, during the year ending June 30, 1917.

Discharge.
Dat Made b hGaglft
ate. ade by— eig 114
(feet). | Second- Mﬁhon
foet gallons
s per day.
......................................... 1.30 9.2 6.0
.............................. 1.39 13 8.3
............................ 1.25 8.75 5.7
............................ 1.49 20. 4 13
............................ 1.31 8.2 5.3
.......................... 1.26 8.5 5.5
.......................... 1.23 8.1 5.2
.................. 1.13 1 4.6
.................... 1.27 8.85 5.7
............................................. 1.10 5.82 3.8

40532°—18—wsp 465




Lahaina, Maus, for the year ending June 30, 1917.

SURFACE WATER SUPPLY OF HAWAII, 1916—17.

Daily discharge, in mallion gallons, of Lahainaluna Stream above pipe-line intake, near
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KAUAULA STREAM NEAR LAHAINA, MAUIL

LocATioN.—350 feet above Kauaula ditch intake, about 3 miles east of Lahaina.

REcorpS AVAILABLE.—March 7, 1912, to June 30, 1917.

Gace.—Vertical staff installed April 20, 1916, to replace vertical staff installed April
29, 1913, and washed out January 18, 1916. Old gage was 250 feet above present
location.

DiscHARGE MEASUREMENTS.—Made by wading or from foot bridge.

CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet above and
below station; stream bed composed of boulders and coarse gravel; right bank
slopes gently; left bank is of rock and nearly vertical. Control 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 million gallons per day or 928 second-feet); minimum
stage recorded, 0.89 foot April, 1914 (discharge, 4.2 million gallons per day, or 6.5
second-feet).

Minimum stage recorded during year, 1.4 feet April, May, and June (dis-
charge, 5.4 million gallons per day, or 8.4 second-feet).

Diversions.—None above station.

RecurATioN.—Natural flow of stream is increased by a development tunnel in moun-
tains above station.

UriLizatioN.—Power development and irrigation of sugar cane.

Accuracy.—Gageread twicedaily. Records pooron account of instability of control.

Discharge measurements of Kauaula Stream near Lahaina, Maui, during the year ending
June 30, 1917.

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

Discharge. - Discharge.
D. hGa t Dat hGagltl)'t
ate. eig i1l ate. eigl 11

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

feet. per day. feet. . per day.
JOE AT i cnmonams 1.50 14 0.2 | Jan 98 che i o ainl 1.44 8.9 5.8
AR o 1.48 12 76 1 Mars 2.z o ino i o0 1.43 8.4 5.4
(8,5 < AR 1.49 12.7 8.2 || May 25............. 1.47 9.0 5.8
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SURFACE WATER SUPPLY .OF HAWAII, 1916-17.

Daily discharge, in million gallons, of Kauaula Stream mear Lahaina, Mawr, for the
year ending June 30, 1917.

[

Date July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
9.7 | 10 7.8 7.8 7.8 7.8 7.4 6.2 5.8 5.8 8.0 5.4

9.2 57 9.7 7.8 8.3 9.2 7.4 6.2 5.8 5.8 6.2 8.5

9.2 b1} 8.3 7.4 8.3| 10 © 7.4 5.8 6.2 5.8 6.2 5.8

9.2 9.7 7.8 7.4 7.8 | 10 8.4 5.8 6.2 5.4 5.8 5.4

9.2 9.2 7.8 7.4 11 8.3 7.4 5.8 6.2 5.5 6.2 5.4

8.8 8.8 7.8 7.4 8.8 7.8 7.4 5.8 5.8 5.4 5.8 5.4

8.8 8.8 9.2 7.4 8.8 7.8 7.4 5.8 5.8 5.4 5.8 5.4

8.8 8.8 8.4 7.4 8.3 8.3 7.0 5.8 5.8 5.4 5.8 5.8

8.8 9.2 78 7.4 7.8 7.8 7.0 5.8 5.8 5.4 5.4 5.8

8.8 9.2 7.8 7.4 7.4 11 7.0 5.8 5.8 5.4 5.4 5.4

8.8 9.2 7.8 7.4 7.8 8.8 8.3 5.8 7.4 Y-8 5.8 6.6

88| 11 T8 7.4 7.4 8.3 7.4 5.8 6.6 7.4 5.8 5.8

8.8 11 7.8 7.4 7.4 7.8 7.4 5.8 5.8 58 5.4 5.4

88| 11 7.8 7.4 7.4 7.8 6.6 6 6 5.8 5.4 6.2 5.4

9.2 8.8 7.4 7.4 7.4 8.3 6.6 5.8 5.8 5.8 5.8 5.4

G oy e 9.2 8.3 7.4 7.4 88N 6.6 5.8 5.8 5.4 5.4 5.4
13 8.3 7.4 i o3 9.2 9.2 6.6 5.8 5.8 6.6 00 5.4

9.7 8.3 7.4 8.3 7.8 8.3 6.6 6.2 9.7 6.2 6.2 5.8

10 8.3 8.3 7.4 7.4 9.7 6.6 7.0 7.4 5.4 5.8 5.4

9.2 8.8 8.3 7.4 7.4 9.2 7.0 5.8 7.4 | 5.4 5.8 5.4

[} SRR N e, 9.2 8.3 7.8 7.4 7.4 15 6.2 5.8 5.8 5.8 6.2 5.4
2D e na s 8.8 8.3 7.8 7.8 7.4 20 6.2 6.8 5.5 5.4 6.2 5.4
28 s e 8.8 7.8 8.8 8.4 7.4 | 16 6.2 5.8 6.2 5.4 6.6 5.4
24 8.8 7.8 8.3 7.4 7.4 12 6.2 5.8 6.6 5.4 8.5 5.4
D) et N S e 8.8 7.8 8.3 7.4 7.4 8.8 6.2 5.8 6.6 5.4 6.6 5.4
28 o It Sl 9.2 7.8 7.8 8.8 9.7 8.8 6.2 5.8 5.8 5.4 5.8 5.4
R e e 10 7.8 7.8 8.8 7.8 8.3 6.6 5.8 5.8 5.4 5.8 5.4
Ol 9.7 7.8 7.4 7.8 11 8.8 7.0 5.8 5.8 5.8 6.6 5.4
) e e 9.2 8.3 7.4 7.4 8.3 8.3 6, Gl mes 7.4 9.5 6.2 5.4
0L o e i 8.8 7.8 7.4 7.8 8.3 8.3 B0 hEL 6.2 9.0 6.2 5.4
B oaie bl I, 12 Vi B REe AN S s+ o 7.8 G2 S 6201 o580 Srd e ooy

Note.—Discharge determined from poorly defined rating curves applicable as follows: July 1 to Aug.
4,1916, Aug. 15 to Dec. 23,1916, Jan.21 to Mar. 18,1917, Apr.1toJune30,1917. Method for shifting channels

Dec. 24, 1916, to Jan. 20, 1917 and Mar. 19-31, 1917.

Discharge Sept. 8 Oct. 23, Jan. 28 and 30, Feb. 19,

Mar. 12 Apr. 5 12,17, 18 29, and 30, May 1, 14, 21 23,25, 28-30, and June ‘2and 11 'was taken from’ Kauaula
ditch récord as bemg ‘more accurate than stream record; all water being diverted.

Monthly discharge of Kauaula Stream mear Lahaina, Mauwi, for the year ending June

SO T1917.
Discharge. Total run-off.
Month, Million gallons per day.
se&%lgd' Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean.
JUIY o cioes e aelie s mom e e sem i s 13 8.8 9.33 14.4 289 888
Avgustf s e 11 7.8 8.86 13.7 275 843
September 9.7 7.4 7.95 12.3 239 732
October........... 8.8 7.4 7.63 1.8 236 726
November 11 7.4 8.15 12.6 244 750
December....... 20 8 9.63 14.9 298 916
sl 8.4 6.2 6. 89 10.7 214 655
7.0 5.8 5391 9.14 166 508
9.7 5.5 6.28 9.72 195 597
9.5 5.4 5.97 9.24 179 550
8.5 5.4 6.13 9.48 190 583
85 5.4 5.61 8.68 168 516
20 5.4 7.38 11.4 2,690 8,260

EAUAULA DITCH NEAR LAHAINA, MAUIL

Locarion.—About 100 feet below intake, which is uppermost on

3 miles east of Lahaina.

REecorps avamasLe.—October 16, 1911, to June 30, 1917.

the stream, about
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Gacge.—Vertical staff.

DiscHARGE MEASUREMENTS.—Made in flume at gage.

CHANNEL AND CONTROL.—Straight wooden flume 3 feet wide.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.58 feet at 6
a. m. Aug. 12 (discharge, 10 million gallons per day, or 15.5 second-feet); maxi-
mum stage recorded during period of record, 1.70 feet April 7, 1912 (discharge,
16 million gallons per day, or 24 second-feet); water occasionally turned off.

Diversions.—Ditch diverts all low flow from Kauaula stream.

REecuraTion.—Flow regulated by head gates.

UriLizatioN.—Power development and irrigation of sugar cane.

Accuracy.—Gage read twice daily. Records fair for all stages.

Discharge measurements of Kauaula ditch near Lahaina, Mauz, during the year ending
June 30, 1917.

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

Discharge. Discharge.
Dat hGaglft Dat hGagl;!t
ate. eig it ate. eig e

(feet). | Second- Mlll]hon (feet). | Second- Mlllhon

feet. | 82.00S foot. | gallons

per day. per day.
B 41 14 9.1 1.03 8.9 5.8
1.30 12 7.6 .99 8.4 5.4
1.38 12.7 8.2 .90 9.0 5.8

Daily discharge, in million gallons, of Kauaula ditch near Lahaina, Maut, for the year
ending June 30, 1917.

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

1 DR R e 8.2 8.6 @0 7.2 7.6 6.2 6.9 5.8 5.2 5.5 8.0 4.8
e teceeees 8.6 8.2 9.1 6.9 7.6 8.0 6.9 5.8 4.8 5.5 5.8 8.5
i ARSI 7.8 9.4 8.0 6.6 8.0 8.0 6.6 5.5 6.2 5.5 5.3 5.8
o e WY 7.8 9.0 6.9 6.2 6.6 8.4 8.4 5.5 5.2 5.2 5.8 4.8
A e 7.8 9.0 6.9 6.2 8.4 7.6 8.0 5.5 6.2 5.5 5.8 4.8
B e 8.2 8.2 6.9 6.2 7.6 6.6 7.2 5.5 5.2 5.2 4.4 4.8
i wintate, B it 7.8 7.8 9.1 6.2 7.8 6.6 6.9 5.5 5.2 5.2 4.0 4.4
SO RS 7.4 8.2 8.4 6.2 bt ) 7.2 6.9 5.5 5.2 5.2 4.4 5.8
e s se 7.0 8.2 7.6 6.2 6.2 6.9 6.6 5.5 5.2 4.8 4.0 5.8
£ (LR T = el 8.6|. 6.9 6.2 6.2 6.6 6.6 5.2 4.8 4.8 4.0 4.8
N R 7.8 8.2 6.9 6.2 6.6 7.6 8.0 5.2 6.6 6.6 4.8 6.6
Ao L R 7.8 9.8 6.9 5.8 6.2 6.9 7.2 5.2 6.6 2 5.3 5.3
- S TRERE 7.4 8.8 6.9 5.8 5.8 6.6 6.6 5.2 5.5 5.2 4.4 4.4
A s e 7.8 8.4 6.9 5.8 5.8 6.6 6.2 6.6 5.2 5.2 6.2 44
;- e AL R, 8.2 8.8 6.9 5.8 5.8 6.9 6.2 5.2 5.2 5.5 5.8 4.0
1RO N R .8 7.6 6.6 6.6 7.6 8.0 6.2 5.2 5.2 5.2 4.4 4.0
R A 9.0 7.6 62 i 8.4 7.2 6.2 5.2 5.2 6.6 6.6 4.0
B8 o lacvenise 8.6 8.0 6.2 8.0 6.9 7.2 6.2 5.8 8.4 6.2 5.8 4.8
D95 e 8.6 8.0 7.6 6.6 6.6 8.0 5.8 6.9 7.2 5.2 4.8 4.0
e R 8.6 8.4 6.9 6.2 5.8 8.4 6.9 5.5 7.2 5.2 4.4 4.0
SR i 8.6 8.0 6.9 6.2 5.5 8.4 5.8 5.5 5.8 5.5 6.2 4.0
R RS Gt 7.6 6.9 6.9 5.5 7.6 5.8 5.2 5.5 5.2 6.2 4.0
(1, ST D RPORPLE = W 7.4 7.2 8.0 8.4 5.5 7.6 5.8 5.2 6.2 5.2 6.6 4.0
Bl st Ll o des 7.0 7.2 9.0 6.2 5.8 0 5.5 5.2 6.6 5.2 8.5 4.0
Vi e s R 7.0 7.2 8.0 6.2 5.8 7.6 5.5 5.2 6.6 5.2 6.6 4.0
RO T 3 7.0 6.9 6.9 8.0 8.0 8.4 6.2 5.2 5.8 4.8 4.8 3.6
B e 8 A e mi 9.0 6.9 6.9 8.4 6.6 8.0 6.6 5.2 5.5 3.6 4.8 4.0
BB riai v ediny 9.0 7.2 6.6 7.2 8.4 7.6 6.9 5.2 5.5 4.4 6.6 4.0
oo o Stk 8.2 7.6 6.6 6.2 7.6 8.0 6.6 7.2 9.5 6.2 4.0
r R e S 8.2 6.9 6.6 6.9 7.6 -0 6.6 |. 5.8 9.0 6.2 4.0
Bl ey 8.6 609 -Jewensos 350 B (AR 76 5.8 5:8 |5 ocana oy P Eo

NotTE.—Discharge determined from fairly well defined rating curves applicable as follows: July 1 to
Aug. 12, 1916, Aug. 13, 1916, to Apr. 26, 1917, Apr. 27 to June 30, 1917.
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Monthly discharge of Kauaula ditch near Lahaina, Maui, for year ending June 30, 1917.

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

9.0 7.0 7.95 12.3 247 756
9.8 6.9 8.01 12.4 248 762
9.1 6.2 7.21 11.2 216 664
8.4 5.8 6.62 10.2 205 630
8.4 5.5 6.84 10.6 205 630
8.4 6.2 7.47 11.6 232 711
8.4 5.5 6.57 10.2 204 625
6.9 5.2 5.47 8.46 153 470
8.4 4.8 5.86 9.07 182 557
9.5 3.6 5.54 8.57 166 510
8.5 4.0 5.52 8.54 171 525
8.5 3.6 4.65 7.19 139 428
9.8 3.6 6.49 10.0 2,370 7,270

LAUNIUPOEKO STREAM NEAR LAHAINA, MAUIL

LocaTioN.—About 175 feet above Pioneer Mill Co.’s ditch intake, 1 mile above storage
reservoir, and about 5% miles southeast of Lahaina.

RECORDS AvATLABLE.—July 25, 1911, to June 30, 1917.

Gage.—Vertical staff on right bank. New datum April 21, 1916.

DiscHARGE 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 (determination 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-feet).

Minimum stage recorded during year, 0.5 foot frequently (discharge, 0.9
million gallons per day, or 1.4 second-feet).

Diversions.—None above station.

REecuraTION.—Nearly all low-water flow of stream is derived from a development
tunnel above station.

UrinizatioN.—Irrigation of sugar cane.

Accuracy.—Gage read once daily. Records fair for ordinary stages.

Discharge measurements of Launiupoko Stream mear Lahaina, Maui, during the year
ending June 30, 1917.

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

Discharge. Discharge.
Date hG? et Dati hG%ﬁt
ate. elg] a1 ate. el ase

(feet). | Second- %111111011 (feet). | Second- Mlllhon

feet. Blone feet, gallons

per day. . per day.
1.05 5.4 3.5 0.82 sl 1.1
.89 2.3 1.5 .82 1.5 1.0
.85 2.0 1.3 .49 1.37 29
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Daily discharge, in million gallons, of Launiupoko Stream near Lahaina, Maui, for the
year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
! R SR 2.2 2.2 1.6 1.2 0.9 0.9 1.2 1.6 0.9
S e aan 1.6 2.2 2.2 L2 1.2 1.2 1.2 1.2 =9
(e PR 1.6 3.4 1.6 12 o9 1.2 1.2 1.2 .9
B ote 5 ol e el 1.6 2.8 1.6 1.2 .9 2.8 3.4 1.2 .9
Blenscareninast 1.6 2.8 1.2 .9 5.6 1.2 1.2 1.2 .9
B TR et a i 1.8 2.8 1.2 .9 1.6 .9 1.2 .9 .9
v e RS 1.6 2.2 1.6 .9 1.2 .9 .9 .9 .9
Bion s asemsaedns 1.6 2.2 1.8 .9 .9 2.8 .9 .9 .9
O e ot AR 1.6 2.2 1.2 .9 .9 2.8 .9 9 .9
3 {1 R S 1.6 2.2 1.2 .9 b e R .9 <9 .9
17 N 1.6 2.2 1.2 .9 .9 1.2 1.6 .9 2.8
L LRSS 1.6 | 3.4 1.2 .9 .9 .9 1,2 :9 1.2
e 1.6 3.4 1.2 1.2 -9 -9 1.2 .9 Dl
1L R R e = 1.6 2.8 1.2 1.2 .9 .9 1.2 2.2 .9
U LRGN P 1.6 2.2 1.2 .9 .9 1.2 .9 9 .9
8 1 SR O 1.6 2.2 12 1.2 .9 1.6 29 .9 .9
1 AR, 3.4 2.2 1.2 1.2 1.6 1.2 9 «9 +9
b T R e 2.8 1.6 1.2 9 9 1.2 .9 .91 11.0
B e e 2.8 1.6 1.2 ) 9 .9 ) 4.0 6.4
P LG S 2.2 1.6 1.6 .9 .9 1.2 1.2 1.2 1.2
BEE S n 0 e e 2.2 1.6 1.2 .9 .9 5.6 .9 .9 1.2
VA S 2.2 1.6 1.2 1.2 .9 5.6 .9 =) 12~
D R 2.2 1.6 1.2 .9 .9 8.1 .9 .9 1.2
. DA e 2.2 1.6 1.2 .9 .9 6.4 .9 .9 L2
O R 2.2 1.6 1.2 1.2 9] 3.4 1.2 9 1.2
B0 o e 2.2 1.6 1.2 .9 9 2.2 1.6 .9 1.2
A Aot I 2.8 1.6 19 1.2 .9 2.2 5.6 .9 9
DO ey e e 2.2 1.6 1.2 .9 .9 2.2 3.4 ¥ .9 |.
vl T SRS TR 2.2 1.6 12 ] .9 2.2 2.8 -9
BU Ll s 2.2 1.6 1.2 0 .9 1.6 2.2 |. 9
1 e 5.6 10 |2 caiex 2 B ) ER 1.6 1.6 .9

NoTte.—Discharge determined from rating curves applicable as follows: July 1 to Mar. 18, well defined
between 1 and 4 million gallons per day; Mar. 19 to June 30, poorly defined. Gage heights recorded inter-
mittently after Apr. 12.

Monthly discharge of Launiupoko Stream near Lahaina, Mausi, for the year ending June

30, 1917.
Discharge. Total run-off.
Month, Million gallons per day.
oy sorsad Million | Acte-
gallons, eet.
Maximum. | Minimum. | Mean. (mean).
5.6 1.6 2.12 3.28 66 202
3.4 1.6 2.12 3.28 66 202
2.2 1.2 1.31 2.03 39 121
12 .9 1.02 1.58 32 97
5.6 <9 1.12 1.73 103
5.6 -9 1.48 2.29 46 141
4.0 .9 1.14 1.76 32 98
11.0 .9 1.54 2.38 48 147

OLOWALU DITCH NEAR OLOWALU, MAUIL

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

REcorDs AvamaBLE.—July 28, 1916, to June 30, 1917. Replaces old station in
tailrace from power house, for which records are available August 12, 1911, to
June 30, 1916.

Gage.—Vertical staff.

DiscEHARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND coNTROL.—Channel about 3.5 feet wide cut in earth and rock; straight
for 50 feet above and below gage. Control not well defined.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.98 foot at 5.30
a. m. July 31 (discharge, 8.1 million gallons per day, or 12.5 second-feet); mini-
mum stage recorded, 0.3 foot August and April (discharge, 2.8 million gallons
per day, or 4.3 second-feet).

Diversions.—None above station.

REecurarioNn.—None.

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

Accuracy.—Gage read twice daily. Records good for all stages. .

Discharge measurements of Olowalu ditch near Olowalu, Maui, during the year ending

June 80, 1917.
[Made by H. A. R. Austin.]
Discharge. Discharge.
fa%t Dat: JM%
Date. eig 13 ate. eight -
(feet). | Second- Mllllhon (feet). | Second- Mxllhon
feet. ga  ons feet gallons
per day. * | per day.
0.72 9.3 6.0 0.48 6.15 4.0
.53 6.9 4.5 .67 8.6 5.6
.68 8.55 5.5 .57 6.4 Sl |

Daily discharge, in million gallons, of Olowalu ditch near Olowalu, Maui, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb.
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Nore.—Discharge determined from rating curves applicable as follows: July 28, 1916, to Mar. 19, 1917,
well defined between 3 and 7 million gallons per day; Mar. 21 to June 30, 1917, fairly well defined. Ditch
broken Dec. 19 and Mar. 20.
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Monithly discharge of Olowalu ditch near Olowalu, Maui, for year ending June 30, 1917.

Discharge. Total run-off.
Month, Million gallons per day.
Sefe%%d' Million Acre-
(mean) gallons, feet.
Maximum. | Minimum, | Mean. 3

ATIERRE s - oG e r s e daes s Aol 7.4 2.8 4.95 7.66 153 471
September. s 6.2 4.6 5.19 8.03 156 478
October.... 5.4 3.8 4.56 7.06 141 434
November. 5.8 3.5 4.40 6.81 132 405
5.0 4.2 4.51 6.98 140 429
5.4 3.5 4.18 6.47 117 359
5.4 2.8 3.37 5.21 101 310
6.2 3.2 4.65 7.19 144 442
4.6 3.2 3.80 5.88 114 350

TUEKUMEHAME STREAM NEAR OLOWALU, MAUI

Locarion.—Half a mile above upper ditch intake, 2 miles above Government road
at the 14-mile post, and 4 miles by road and trail east of Olowalu.

RECORDS AVAILABLE.—August 14, 1911, to June 30, 1917.

GageE.—Gurley printing water-stage recorder installed February 20, 1916; replaced
vertical staff installed April 23, 1913, 200 feet below present gage and washed out
January 18, 1916.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 900 feet below gage.

CHANNEL AND cONTROL.—One channel at all stages; straight for 50 feet above and
below gage; right bank is steep and high; left bank slopes gradually; very rough
stream bed composed of boulders and gravel. Control somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.0 feet
estimated gage height of flood of January 18, 1916; no estimate of discharge pos-
sible; minimum stage recorded, 0.60 foot October 4 and 5, 1913 (discharge, 2.3
million gallons per day, or 3.6 second-feet).

Maximum stage recorded during year, 4.55 feet at 9 a. m. March 18 (discharge
approximately 150 million gallons per day, or 232 second-feet); minimum stage
recorded, 0.5 foot April and June (discharge, 4.1 million gallons per day, or 6.3
second-feet).

DiversioNs.—None above station.

REecuraTiON.—None.

UminizaTioN.—Irrigation of sugar cane.

Accuracy.—Records, July 1, 1916, to January 11, 1917, good; those for remainder of
year, fair. Several shifts in control occurred, but frequent discharge measure-
ments gave fair results for ordinary stages.
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Discharge measurements of Ukumehame Stream mear Olowalu, Maut, during the year
ending June 30, 191%.

Discharge.
Dat Made b hG?'gi?t
ate. e by— eig] N
: (feet). | Second- Million
foet gallons
K per day.
0.98 19 12
.90 15 10
.80 11.6 7.5
.72 8.23 5.3
1.01 20.8 13
.84 8.3 5.4
.96 8.6 5.6
.62 8.0 5.2
.57 7.9 5.1
.58 8.38 5.4
.57 7.84 5.1
.50 6.33 4.1

Daily discharge, in million gallons, of Ukumehame Stream near Olowalu, Maus, for the
year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
14 14 10 6.2 6.2 6.2 7.4 5.0 7.4 6.2 8.7 5.0
13 14 15 6.2 6.2 7.4 7.4 5.0 7.4 6.2 8.7 5.0
13 18 10 6.2 6.2 16 7.4 5.0 8.7 5.0 7.4 5.0
12 13 8.7 6.2 6.2 16 7.4 5.0 8.7 5.0 6.2 5.0
13 10 8.7 6.2 13 10 7.4 5.0 8.7 5.0 8.7 5.0
10 8.7 10 6.2 12 7.4 6.2 5.0 8.7 5.0 7.4 5.0
10 8.7 156 6.2 8.7 7.4 6.2 5.0 7.4 5.0 6.2 4.1
8.7 7.4 13 6.2 7.4 7.4 6.2 5.0 7.4 5.0 6.2 5.0
8.7 7,471 10 6.2 6.2 7.4 6.2 5.0 7.4 5.0 6.2 5.0
8.7 7.4 7.4 6.2 6.2 16 8.7 5.0 7.4 5.0 6.2 5.0
: [P S 8.7 7.4 7.4 5.0 6.2 | 13 20 5.0 10 6.2 6.2 6.2
B n s bi s e s 8.7| 10 7.4 7.4 6.2 8.7 8.7 5.0 10 5.0 5.0 5.0
O e esiuees e 8.7 12 7.4 6.2 6.2 8.7 8.7 5.0 B 5.0 5.0 5.0
4. 3o ncbmsinst 7.4 15 6.2 6.2 5.0 8.7 7.4] 13 8.7 5.0 5.0 4.1
SR Nl 3 L St 7.4 13 6.2 5.0 6.2 7.4 7.4 8.7 7.4 5.0 5.0 4.1
A60 s e et 8.7| 10 6.2 5.0 7.4 12 7.4 8.7 7.4 5.0 5.0 4.1
e R 10 8.7 6.2 6.2 12 12 7.4 7.4 7.4 5.0 6.2 4.1
5 | 8.7 7.4 6.2 6.2 7.4 8.7 7.4 10 27 5.0 5.0 4.1
1)L e S 7.4 7.4 8.7 5.0 6.2 8.7 7.4| 13 14 5.0 5.0 4.1
e ke BT 8.7 7.4 7.4 5.0 6.2 8.7 8.7| 10 10 5.0 5.0 4.1
) PR R 7.4 8.7 7.4 5.0 6.2 20 7.4 8.7 8.7 5.0 5.0 4.1
i e R e 7.4 12 6.2 5.0 6.2 22 7.4 8.7 7.4 5.0 5.0 5.0
. s S e A 7.4 15 8.7 6.2 6.2| 28 7.4 8.7 7.4 5.0 6.2 4.1
A S 7.4 12 8.7 5.0 6.2 22 7.4 8.7 6.2 5.0 5.0 4.1
O LI ¥ 7.4 8.7 8.7 5.0 6.2 20 7.4 8.7 6.2 5.0 5.0 4.1
.............. 8.7 8.7 7.4 8.7 5.0 13 6.2 7.4 6.2 5.0 5.0 4.1
Py e SRR 13 8.7 7.4 87| 50| 13 15 7.4 6.2 4.1 7.4 5.0
. [N 13 10 7.4 7.4 10 12 14 7.4 5.0 74 7.4 5.0
O B f L 10 8.7 6.2 6.2 10 10 16 5.0 18 6.2 4.1
SO S L ovs el 8.7 7.4 6.2 6.2 | 7.4 8.7 8.7 6.2 13 5.0 4.1
7 (AR REE T 16 -l I (O3] [y 87| 6.2 T S (e,

NoTE.—Discharge determined from rating curves applicable as follows: July 1, 1916, to Jan. 11, 1917,
well defined between 4 and 16 million %allons per day; Feb. 12 to Mar. 18, 1917, and Mar. 19 to June 30, 1917,
poorly defined. Shifting-control method used Jan. 12 to Feb. 11. Discharge determined by comparison
with record of Lahainaluna Stream Sept. 1-10.
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Monihly discharge of Ukumehame Stream near Olowalu, Maui, for year ending June 30,

Discharge. Total run-off,
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. -
16 7.4 9.74 15.1 302 927
18 7.4 10.2 15.8 316 970
15 6.2 8.38 13.0 251 772
8.7 5.0 6.09 9.42 189 579
13 5.0 7.19 11.1 216 662
28 6.2 12.1 18.6 375 1,150
20 6.2 8.52 13.2 264 811
13 5.0 7.20 1B 202 619
27 5.0 8.36 12.9 259 795
18 4.1 5.87 9.08 176 540
8.7 5.0 6.02 9.31 186 573
6.2 4.1 4.59 7.10 138 423
28 4.1 7.87 12.2 2,870 8,820

WAIKAPU STREAM NEAR WAIKAPU, MAUIL

Locatron.—300 feet below intake of Palolo ditch, 1} miles west of Waikapu, and 4
miles by road southwest of Wailuku.

REcorps AvATLABLE.—December 1, 1910, to June 30, 1917.

Gage.—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 above and
25 feet below gage; left bank high and nearly vertical; right bank slopes gently.
Control composed of large boulders; fairly permanent between extreme floods.

ExTREMES OF DISCHARGE.—Highest flood on record occurred morning of January 18,
1916, when water reached a height of about 10 feet, datum of old gage; discharge
not estimated. Minimum stage recorded, 0.25 foot (old datum) February 26 to
March 4, 1914 (discharge, 0.1 million gallons per day, or 0.15 second-foot).

Minimum stage for the year, 1.0 foot May and June (discharge, 0.4 million
gallons per day, or 0.6 second-foot).

Diversions.—Nearly all low-water flow is diverted above station by South Side
Waikapu ditch and Palolo ditch.

RecuraTioN.—Natural flow has been increased by development tunnels near the
headwaters.

UrmizatioN.—Flow at low and medium stages is diverted for irrigation of sugar cane.

Accuracy.—Record fair for low and medium stages; those for high and fluctuating
stages roughly approximate only, as gage is read but twice daily.

Discharge measurements of Waikapu Stream near Waikapu, Mauz, during the year ending
June 80, 1917.

Discharge.
Dat Made b, hG?glft
ate. e by— eig N
(feet). | Second- Milhon
foot. gallons,
" per day.
July 24. ... c:-- H. A. R. Austin.... 0.91 2.9 L9
okl ++000 .95 3.7 2.4
.78 1.65 7l
.85 1.28 .74
.83 2. 86 1.8
1.33 4,07 2.6
1.02 .59 .38
1.02 il .5
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Daily discharge, in million gallons, of /Wailcapu Stream mear Waikapu, Maus, for the

year ending June 30, 1917.

.. .
BOONR RRSOGR BRRRRDR BRRODUT OOOE R E

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

3.6 5.1 2.0 1.2 0.9 0.6 2.0 1.2 0.9 1.2 9.0 0.

3.6 8.0 9.0 1.6 <9 1.6 1.6 1.2 .9 1.2 5.1 -

) 4.2 1.2 9| 13 1.6 1.2 .9 .9 .9 c

5.1 3.6 3.0 .9 .9 8.0 2.0 .9 1.2 .9 .9 o

6.0 3.0 3.0 .9 8.0 1.2 1.6 .9 1.2 1.2 .9 o

3.6 2.5 2.5 9 1.6 .9 1.6 9 .9 .9 .9 .

3.6 2.5 7.0 20! .9 50 1.6 30, .9 .9 .6 3

3.0 2.5 3.0 ] .9 1.2 1.6 .6 =9 .9 .6 2.

3.0 2.0 3.0 .9 .6 .9 152 .6 .9 .9 =0 2.

3.0 2.0 2.0 39 .6 | 42 1.2 .9 .9 .9 -6 .

3.6 2.0 2.0 .9 =8 3.0 4.2 .6 1.6 1.2 .6 2.

3.0 3.0 2.0 29 .6 2.5 16 =B 1.2 1.2 .6 .

3.0 7.0 1.6 .2 «0 1.2 1.2 .9 v 9 .9 .6 .

2.5 | 25 1.6 .9 .6 3.0 12 6.0 29 6.0 .6 o
2.0 7.0 1.6 .9 .6 2.5 1.2 1.2 .9 .9 .6

2.0 3.0 1.6 .9 .9 | 14 e1s2 1.2 29 .9 =0 .

3.6 2.5 .9 .2 7.0 3.6 .9 1.2 .9 1.2 =0 .

2.5 2.5 .9 .9 1.6 3.0 .9 1.6 | 220 .9 -9 .

2.5 2.8 2.5 o) .9 1.6 1.2 2.0 9.0 .9 .9 .

2.0 2.0 3.0 -9 .6 1.2 152 1.6 5.1 1.2 g .

A A TRERER S 2.0 2.0 1.2 .9 =0 +9 1.6 3.6 1.2 1.2 5

2 aaes 2.0 2.0 1.2 1.2 .6 .9 1.2 3.6 .9 1.2 2.

DB s e camie o 2.0 2.0 2.5 1.2 .6 .9 1.2 3.6 o9 1.2 .

24, .. 2.0 2.0 2.0 <9 .6 .9 1.2 8.0 =9 .4 .

D1 N~ 2.0 2.0 2.0 9 .6 .9 1.2 1.2 N A

2B e 2.5 2.5 1.2 3.0 .6 1.6 1.2 1.2 .9 .4 .

Pldsie e tns 8.0 2.0 1.2 1.6 .6 2.0 .9 1.2 .9 .6 1.
S R e s srela 4.2 2.0 1.2 1.2 4.2 3.0 1.2 1.2 <9 .4

| S R 2.5 2.0 .9 .9 2.0 1.2 1.2 | 44 .4 .
BUREENE. 2.0 2.0 1.2 .9 .9 1.2 |. 1.2 27 .4

Sl SEIEEERE T 16 2011 e =1 1.2 1.2 ... At

Nore.—Discharge determined from rating curves fairly well defined below 4 million gallons per day,
applicable July 1 to Mar. 18 and Mar. 19 to June 30.

Monthly discharge of Watkapu Stream near Waikapu, Mawz, for year ending June 30, 1917.

Total run-off.
Month. Million gallons per day.
Second- Mli}lion ? i
gallons. eet.
Maximum. | Minimum. | Mean. | (Tean)

SV ol L e S s e 2.0 3.55 110 338
August. o s ee e 2.0 3.88 120 369
September....... 9.0 .9 2.87 71 218
October- .- t---=- 3.0 .9 1.08 34 103
November....... 8.0 .6 1.38 42 127
December. . o6 7.86 244 748
January... 4.2 .9 1.47 46 140
February 6.0 .6 1.28 36 110
March: ooic s e sime o D 8.97 278 853
APRILL: c o5 ore s .9 3.46 104 319
s T ey 9.0 .4 1.10 34 105
RS, . - s o e o g o5 e B 2.5 .4 .73 22 67
The YOBE. - - rsweviimecits manass w4 3.12 1,140 3,500

PALOLO DITCH NEAR WAIKAPU, MAUL

Locarion.—200 feet below intake, 1} miles west of Waikapu, and 53 miles by road

southwest of Wailuku.

REcORDS AvAaLABLE.—November 21, 1910, to June 30, 1917.
Gage.—Vertical staff on left bank.
D1scHARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND coNTROL.—Channel is cut in earth and soft rock; fairly 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, 1.18 feet at 9 a. m.
December 26 (discharge, 3.7 million gallons per day, or5.7 second-feet); maximum
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.

REecuraTioN.—Water may be turned out of ditch by gates.

UriLizaTioN.—Irrigation of sugar cane and taro.

Accuracy.—Gage read twice daily. Discharge determined from well-defined rating
curve and reliable gage heights. Records good for all stages.

Discharge measurements of Palolo ditch near Waikapu, Maui, during the year ending
June 30, 1917.

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

Discharge. Discharge.
t hGaglgt Dat: hGag]ft
Date. eig T, ate. eigl B

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

feet. galon feet. | gallons

per day. per day.
JONT 242 3% - i v 0.98 4.0 2.6 |\ Max. 24 .. oo ol .64 1. 75 p I
1.04 4.15 2.7 | May 26 -4 - Tasti .90 3.46 2.2

St 2.44 1.6

Daily discharge, in million gallons, of Palolo ditch near Waikapu, Maus, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dee. | Jan. | Feb.

2
8
>
=
g

May.

000000000
COoOOoWWW OooOoCO oooCco COOODO OCOCOCOD COwWwww

ONNNON NNNNO OOOWO OWWWWwW WWwwww wwowwow

PN PNNRD DPRND PPN
OO OO0OOOO COOOoOoOC OooCooOO

RNRNNNRED NDRNNR 0OTODN VNPVON NS WSS

P NNNNN NN 00000 O0000 ONN®N NNOON

BB L SRR T e SO IO HOIRD oo Eislist st 1)
COM PHNNN NDNOWN NNONS 00000 MRHEON

NOOHRB NN NNOWO NN 000w Woooo
WWWHRNo WHWWW WOWWW ORI ONNNI JWwwo=
HERND NORRD PDONRDN PNNRN PRNND PPN
$ W RN RN N NN N B RO RO RO BN NOOOO
BRORPD PPN PPNND PONND NNNRR NRPRPD
RRNNNS ONNNDS OCOONN NN NN NN

POPNL Woworn WEEKND NWNNN NNNNND PPPRN
NNNNOO O0000 OWWW-T ~TOI~IH BB aIal  ~I=I~I~T~J
PRPPD NNPOND W®®N W®@EM NS HHNmN
PUObD DNNND PDNKNE NN WRWKNE WRWww
$02000000000  ©ITIEIC0 IWWEMN HMNNHD NN KKK
DONOOD PPPRDE SR SRS DR R
PR PPN PPN PNNPOD PPN DD S
RRNNNEN SN B RO RO RO RO BB RO B BN NN NOOO

DR Do
COOCOO oCooOoON W

P00 0WEIt LI CVIWEIDY COONEICID WIEITID

WP DN 0909090908 0909090900

Note.—Discharge determined from well-defined rating curve. No flow Mar. 18 and 19; intake damaged
by flood.
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Monthly discharge of Palolo ditch near Waikapu, Mawi, for year ending June 80, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Se&%‘%d' Mﬂlion %cre-
gallons. eet.
Maximum. | Minimum. | Mean. (mean)

AT e I S P 1 o T 3.3 2.7 3.07 4.75 95 292
August . . .. rm & Eeiin o AT 3.3 2.4 2.81 4.35 87 267
September . TR Y e, T 3.0 1.2 2.50 3.87 75 230
October...... PO . . 3.3 3.0 3.07 4.75 95 292
November . B e s s ea i 46 i 3.3 2.4 2.86 4.43 86 263
DIB0CINDET: 5z o var gen s co o rontn 3.8 1.2 3.00 4.64 93 285
S0 o R e SRR ey 2.2 1.6 1.89 2.92 59 180
BLOCT0) DY 2.2 1.2 1.62 2.51 46 139
March (29 days) 2.0 .3 1.91 2.95 56 170
April 3.3 16 2.19 3.39 66 202
ay. 2.4 1.8 2.17 3.36 67 206
June 2.4 2.0 2.17 3.36 65 200
IPI0 ORT . .o v minie o s wie e bie B o e g o ol oimiarere e Eimis ol s < Blnier e oini|praerac S o 890 2,730

SOUTH SIDE WAIKAPU DITCH NEAR WAIKAPU, MAUI.

Location.—One mile below intake, 1} miles west of Waikapu, and about 5} miles
by road southwest of Wailuku.

REcorDs AvamABLE.—November 21, 1910, to June 30, 1917.

Gace.—Vertical staff on right bank. ;

DiscHARGE MEASUREMENTS.—Made from plank over ditch at gage..

CHANNEL AND coNTROL.—Channel is cut in earth and soft rock; section fairly uni-
form; banks vertical. Control not well defined but fairly permanent between
times of cleaning ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.98 foot August
14 (discharge, 12 million gallons per day, or 19 second-feet); ditch dry April 14.

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.

Drversrons.—None above station.

REecuraTIiON.—Practically none.

UriLizaTioN.—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 Waikapu ditch near Waitkapu, Maus, during the
year ending June 30, 1917.

Discharge.
Gage

Date. Made by— l(l%gt)t Second- | Million
feet. gallons

per day.

July 24 0.51 7.2 4.7
Sept. 16 .43 5.8 3.8
Oct. 14 .36 5.27 3.4
Jan., 20 .39 5.46 3.5
Mar, 24 .09 1.46 .95
May 26 .46 4.58 3.0
June 27 .40 6.26 4.0
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Daily discharge, in million gallons, of South Side Waikapu ditch near Waikopu, Maut,
Jor the year ending June 30, 1917.

Date. July. | Aug. | Sept. [ Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June.
6.2 vt 4.8 4.2 3.6 3.0 4.2 3.0 2.5 3.0 3.6 3.0
5.5 8.4 7 4.8 3.6 5.5 3.6 3.0 2.5 3.0 2.5 3.6
6.2 9.2 6.2 3.6 3.6 8.4 3.6 2.5 3.0 3.0 4.8 3.0
2.5 7.0 4.8 3.6 3.6 7.0 3.6 2.5 4.2 3.0 4.2 3.0
7.0 6.2 4.2 3.6 i 4.8 3.6 2.5 3.6 3.6 4.2 3.0
6.2 5.5 4.2 3.6 5.5 4.2 3.6 2.5 3.6 3.0 3.6 3.0
5.5 5.5 T 3.6 4.2 3.6 3.6 2.5 3.0 3.0 3.6 3.0
4.8 5.5 4.8 3.6 3.6 4.2 3.0 2.5 3.0 2.5 3.6 6.2
4.8 5.5 4.2 3.0 3.6 3.6 3.0 2.5 3.0 2.5 3.6 6.2
5.5 5.5 4.2 3.6 3.0 9.2 3.0 2.5 3.0 3.0 3.6 4.2
6.2 4.8 4.2 3.0 3.0 6.2 5.5 2.5 4.8 3.6 3.6 Tt
5.5 7.0 4.2 3.0 3.0 5.5 4.2 2.5 3.6 3.6 3.6 3.6
4.8 7.7 4.2 3.6 3.0 5.5 3.6 2.5 3.0 3.0 3.6 3.0
5.5 | 12.0 3.6 3.0 2.5 6.2 3.6 6.2 R e B 3.6 3.0
5.5 6.2 4.2 3.0 2.5 5.5 3.6 3.6 2.5 3.0 3.6 3.0
5.5 5.5 4.2 3.0 3.6 5.5 3.6 3.6 2.5 3.0 3.0 2.5
6.2 5.5 3.6 4.2 (A4 3.0 3.6 3.0 2.5 3.6 3.6 2.5
6.2 4.8 3.6 3.0 4.8 3.6 3.6 4.2 3.0 4.2 2.5
6.2 4.8 5.5 3.0 3.6 4.8 4.2 5.5 3.0 4.2 2.5
5.5 4.8 4.2 3.0 3.6 4.2 3.0 4.2 4.8 4.2 2.5
5.5 4.8 4.2 3.0 3.0 %0 3.0 3.6 3.6 6.2 2.5
5.5 4.2 3.6 3.6 3.0 A4 3.0 3.0 3.0 4.2 7.0
5.5 4.2 5.5 4.8 3.0 7.0 2.5 3.0 3.0 5.5 3.0
4.8 4.2 5.5 3.6 3.0 3.0 2.5 3.0 3.0 5.5 3.0
4.8 4.2 4.8 3.0 2.5 4.8 2.5 3.0 3.0 4.8 2.5
5.5 4.8 4.2 7.0 2.5 6.2 3.6 2.5 3.0 4.2 2.5
2.0 4.2 4.2 5.5 2.5 4.8 3.6 2.5 3.0 4.2 4.8
7.0 4.2 3.6 5.5 7.0 4.8 4.8 2.5 3.6 4.2 4.8
5.5 4.2 3.6 4.2 5.5 4.8 4.2 8.4 3.6 3.6
4.8 4.2 4.2 3.6 3.6 4.2 5.5 5.5 3.6 3.0
9.2 0: L on bR Sl ] e e 4.2 G R e 1 ) RO 8.0 e doe

Nore.—Discharge determined from well-defined rating curve. Ditch dry on days for which discharge
isnot given.

Monthly discharge of South Side Waikapu ditch mear Waikapu, Maus, for the year
ending June 30, 1917.

Discharge. Total run-off,
Month, Million gallons per day.
Sefce%%d- Mﬁlion ?crte-
gallons. eet.
Maximum. | Minimum. | Mean. (mean).
4pei P AN 3 ST (= T 9.2 2.5 5.69 8.80 176 541
August... 12.0 4.2 5.71 8.83 177

September. . a1 3.6 4.57 7.07 137 421
October..... 7.0 3.0 3.75 5.80 116 357
November. . 4 2.5 3.83 5.93 115 353
December. 9.2 3.0 5.23 8.09 162 498
January... 5.5 2.5 3.62 5.60 112 344
February..... 6.2 2.5 3.10 4.80 87 266
March (23 days). 4.8 2.5 3.18 4.92 73 224
April (29 days).. 8.4 2.5 3.42 5.29 99 304
MaY....osvue 6.2 2.5 3.98 6.16 124 379
MRD s o csvnnnsea vtk sz nans soas 7.7 2.5 3.59 5.55 108 331
T e S e AR - | BRRGT SR S PRI, T T e 1,490 4,560

WEST EKOPILIULA STREAM NEAR KEANAE, MAUIL

LocaTioN.—600 feet above Koolau ditch crossing and highway bridge, 43 miles by
trail east of Upper Keanae, and 6 miles east of Keanae post office.
RECORDS AVAILABLE.—January 3, 1914, to June 30, 1917.
GAcE.—Friez water-stage recorder.
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 300 feet below gage.
CEANNEL AND coNTROL.—Channel at gage is alarge pool at foot of falls; banksrock and
. nearly vertical. Controlatoutlet of pool composed of large boulders; seldom shifts.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 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); mini-
mum stage recorded, 0.55 foot March 21, 1914 (discharge, 1.8 million gallons per
day, or 2.8 second-feet).

Maximum stage recorded during year, 7.0 feet at 5 a. m. March 9 (discharge,
approximately 1,400 million gallons per day, or 2,166 second-feet); minimum
stage recorded during year, 0.8 foot February 23-26 (discharge, 2.0 million gallons
per day, or 3.1 second-feet).

Diversions.—None above station.

REeguraTioN.—None.

UrtLizarioN.—Normal flow is diverted into Koolau ditch for urlgatlon of sugar cane.

Accuracy.—Records good for all stages except extreme floods.

Discharge measurements of West Kopiliula Stream near Keanae, Mawi, during the year
ending June 30, 1917.

Discharge.
Gage
Date. Made by— theh® | Secona. | Million
t foot gallons
* per day.
1.59 26 17
1.22 11 7.2
4,72 780 504
1.14 7.8 5.0
1.41 17,7 11

Daily discharge, in million gallons, of West Kopiliula Stream near Keanae, Mauws, for the
year ending June 30, 1917.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
40 18 22 25 27 12 3.8 4.4 50 11 3.3
33 22 9.0 75 35 12 3.8 3.3 4.4 9.0 14
35 11 5.0 53 53 16 3.3 11 4.4 7.0 6.0
16 9.0 4.4 25 50 3.3 29 5.0 5.0 6.0
11 14 4.4 174 14 29 2.8 10 11 4.4 10
14 14 4.4 75 11 38 2.8 5.0 5.0 4.4 9.0
11 38 3.8 22 9.0 33 2.8 4.4 5.0 3.8 5.0
10 22 4.4 | 17 9.0 16 2.8 23 4.4 3.8 7.0
10 14 4.4 12 38 12 2.8| 8 3.8 3.8 5.0
11 12 3.3| 11 250 11 2.8| 80 5.0 3.8 4.4
20 9.0 3.3 10 46 10 2.8 25 14 3.8 70
27 8.0( 80 9.0 22 10 2.8 17 50| 5.0 3.8
35 8.0 3.8 8.0 22 9.0 2.8| 14 4.4 3.8 3.3
33 7.0 3.3 8.0| 33 8.0 10 12 10 9.0 3.3
18 7.0 3.8] 20 31 70 2.8 22 8.0 9.0 3.3
i 6.0 3.8 96 40 6.0 2.8 7.0 7.0 12 2.8
12 6.0 8.0| 8 102 5.0 2.4 5.0 8.0| 43 2.8
14 70 5.0 17 116 4.4 2.4 31 6.0 80 3.3
22 23 50| 11 80 4.4 2.8 29 50| 17 2.8
25 9.0 5.0 8.0 [ &7 4.4 2.8 12 7.0 10 2.8
25 8.0 3.8 8.0 | 210 4.4 3.3 0 6.0! 10 2.4
20 17 3.8 7.0 | 400 3.8 2.4 5.0 4.4 9.0 4.4
17 17 3.8 7.0 | 490 3.8 2.0 5.0 5.0 10 2.8
1'% 12 3.8 10 40 3.8 2.0 5.0 3.8 8.0 2.8
y i 8.0 4.4 7.0 22 6.0 2.0 12 3.8 5.0 2.4
e s 7.0 9.0| 10 27 14 17 70 2.0| 12 3.8 4.4 2.4
O 10 10 9.0 29 23 20 9.0 3.8 5.0 3.8 4.4 4.4
P e 10 11 700 16 31 29 6.0 23 50| 16 4.4 5.0
Pt I e e 9.0 8.0 6.0 17 25 18 B:05 22 9.0 | 210 3.8 3.3
B0z o2 e mimae 16 7.0 7.0| 23 57 16 8. 00| - 10 40 3.3 2.8
2§ [T N 80 j e, o) U o i il et 12 {3 1 iy e 80N —or 2 3.3 |camennn

Nore.—Discharge determined from well-defined rating curve. Discharge July 13-14, 22-28, Aug. 2-5,
29-31, Sept. 9-12, Dec. 22-23, 25-26, Jan. 25-26, and Mar. 16 determined by compansou with records of
Bast Wailuaiki stream.
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Monthly dischm"ge of West Kopiliula Stream near Keanae, Maus, for year ending June

80, 1917.
Discharge. Total run-off.
Month. Million gallons per day.
Sefcc%?d' Million Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. k
L e e e S e R T e 80 5.0 14.8 22.9 458 1,410
.00 A L G NS A Suile 40 7.0 18.0 27.8 559 1,710
September............. Azt 38 6.0 12.2 18.9 365 1,120
OOUORBE - . .o d s Pt 29 3.3 8.47 13.1 263 8
November . e 174 7.0 31.9 49.4 958 2,940
December 490 9.0 74.0 114 2,294 7,040
January 70 3.8 13.5 20.9 418 1,280
February 23 2.0 3.78 5.85 106 325
March.. 85 3.3 16. 5 25.5 512 1,570
Aprll... i 210 3.8 14.1 21.8 424 1,300
D S g d el s DR A oo o s T b 80 3.3 10.1 15.6 314 1
OO e el e SR 14 2.4 4.59 7510 138 423
The Year o, ioc st it e shaue 490 2.0 18.7 28.9 6,810 20,900

EAST WAILUAIKI STREAM NEAR KEANAE, MAUIL

Locarion.—1,000 feet above Koolau ditch crossing and trail, 33 miles east of Upper
Keanae, and about 61 miles east of Keanae post office.

RECORDS AVAILABLE.—December 21, 1913, to June 30, 1917.

Gaae.—Stevens water-stage recorder, installed April 17, 1914, to replace original
Friez recorder. ’

DisCHARGE MEASUREMENTS.—Made by wading or from foothridge 800 feet below
gage.

CHANNEL AND cONTROL.—Channel at gage is a large pool at foot of falls; banks are
nearly vertical walls of rock. Control composed of large boulders and rock ledge;
fairly permanent. ;

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 8.35

feet at 8 a. m. January 18, 1916 (discharge, computed from extension 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, 1195 (dis-
charge, 2.5 million gallons per day or 3.9 second-feet).

Maximum stage recorded during year, 6.2 feet at 7 a. m. December 23 (dis-
charge, approximately 1,300 million gallons per day, or 2,010 second-feet); mini-
mum stage recorded, 0.75 foot, February 18 and 24-27 (discharge, 3.3 million
gallons per day, or 5.1 second-feet). .
Drversions.—None above station.

RecuraTiON.—None.

UriLizatioNn.—Normal flow is diverted into Koolau ditch for irrigation of sugar cane.

Accuracy.—Determinations based on continuous record of gage height and rating
curves well defined for low and medium stages; good for all except flood stages,
for which they are fair.

40532°—18—wsp 465——10
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Discharge measurements of East Wailuaiki Stream near Keanae, Maui, during the year
ending June 30, 1917.

[Made by H. A. R. Austin]

Discharge. l Discharge.
Date. hGa%et Dat hG'aglst :
ke, FEA Million L eig Million
(feet). Sefgggd— gallons (feet). Seiggxtld- gallons
d per day. . per day.
Sept.14.. ........... 1.06 15 9.8 1.12 14.9 9.6
DOCI0 et et 4.45 957 618 1.05 12.7 8.2

Daily discharge, in million gallons, of East Wailuaiki Stream near Keanae, Maus, for the
year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
19 44 20 18 20 30 14 6.0 8.2 50| 14 4.4
17 48 27 12 48 40 14 5.0 4.4 4.4 9.4 15
17 52 14 8.2 | 48 62 15 5.0 5.0 4.4 9.4 7.0
14 22 12 8.2| 27 30 56 5.0 30 6.0 7.0 7.0
15 18 18 7.2 | 155 16 30 50| 12 8.2 6.0 9.4
12 14 18 7.2| 88 12 33 4.4 7.0 5.0 5.0 12
12 12 44 .21 22 i 33 4.4 5.0 4.4 5.0 7.0
11 12 24 7.2 | 18 9.6 | 17 3.8| 14 4.4 5.0 8.2

9.4 11 20 7.2 | 14 44 14 3.8| 86 4.4 5.0 7.0
11 12 18 6.1 12 296 12 4.4 | 36 3.8|. 50 6.0
15 20 14 6.1 11 48 12 3.8| 15 14 5.0 11
14 30 12 20 11 22 11 3.8( 15 6.0 7.0 6.0
19 36 13 8.2 9.6 | 20 9.4 3.8| 14 5.0 5.0 5.0
22 36 9.6 7.2 8.2| 33 9.4 9.4 | 12 8.2 9.4 5.0
17 22 9.6 7.2| 16 33 8.2 4.4 | 22 82| 11 4.4
24 16 9.6 7.2| 9 36 7.0 3.8 12 IS | 4.4
51 16 9.6 | 12 .95 102 7.0 3.8 6.0 8.2 | 40 3.8
22 16 9.6 9.6 ! 18 102 7.0 3.31 30 8.2 93 5.0
17 22 33 8.2 12 81 6.0 3.8 30 7.0 15 4.4
14 27 16 82| 11 52 6.0 4.4 12 82| 11 3.8
11 24 11 7-2 9.6 | 210 6.0 5.0 7.0 0 9.4 3.8
11 22 18 7.2 9.6 | 366 6.0 4.4 5.0 6.0 11 7.0

9.4 | 22 22 8.2 8.2 | 418 6.0 3.8 5.0 6.0 12 4.2

8.2 18 22 3 n i i | 73 6.0 3.3 5.0 5.0 11 4.4

8.2} 12 18 7.2 9.6 | 27 9.4 3.3| 11 5.0 8.2 3.8

9.4 12 1t 36 18 22 86 3.3 12 5.0 6.0 3.8
14 12 11 48 24 22 12 3.3 6.0 4.4 6.0 8.2
14 11 9.6 | 14 33 30 8.2 | 36 50| 15 5.0 9.4
i3 1% 82| 11 22 19 1 PR 9.4 | 250 5.0 6.0
19 11 8.2| 27 48 15 11 e 9.4 47 5.0 5.0
93 o | 22 - )iesiesk Py gl B R Gl 14 [ I il BESIRECE, 4.4 (.......

Note.—Discharge determined from rating curves applicable as follows: July 1-31 and Dec. 23, 1916, to
June 30, 1917, well defined below 20 million gallons per day; Aug. 1 to Dec. 231Il 1916, well defined. Dis-

charge Mar. 12-20 determined by comparison with records of flow of West Kop:

ula Stream.
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Monthily discharge of East Wasluaiki Stream near Keanae, Mawi, for the year ending June

30, 1917.
Discharge. Total run-off.
Month. Million gallons per day.
Second- | Million | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. 3

93 8.2 18.1 28.0 561 1,720
52 11 21.4 33.1 663 2,040
44 8.2 16.3 25.2 488 1,500
48 6.1 12.2 18.9 377 1,160
155 8.2 3L.1 48.1 932 2,860
418 9.6 74.1 115 2,300 7,050
86 6.0 15.5 24.0 481 1,470
36 3.3 5.48 8.48 154 471
86 4.4 14. 8 21.8 457 1,410
250 3.8 16.0 24.8 480 1,470
93 4.4 n.7 18.1 361 1,110
15 3.8 6.39 9.89 192 588
418 3.3 20.4 3L.6 7,450 22,800

WEST WAILUAIKI STREAM NEAR KEANAE, MAUL

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

RECORDS AVAILABLE.—January 1, 1914, to June 30, 1917.

GacE.—Stevens water-stage recorder.

DISCHARGE MEASUREMENTS.—Made by wading or from footbridge 100 feet below gage.

CHANNEL AND coNTROL.—Channel at gage is a large deep pool at foot of low waterfall;
banks are nearly vertical walls of rock to above high water. Control at outlet
of pool composed of rock ledge and large boulders; probably permanent.

ExTrEMES OF DISCHARGE.—Flood of January 18, 1916, carried away gage shelter
and must have reached a stage of about 13 feet (discharge, possibly 4,000 million
gallons per day, or 6,190 second-feet); minimum stage recorded, 0.8 foot March
7-12, 1914 (discharge, 1.6 million gallons per day, or 2.5 second-feet).

Maximum stage recorded during year, 7.9 feet at 3 a. m. March 9 (discharge,

approximately 1,500 million gallons per day, or 2,320 second-feet); minimum
stage recorded, 0.9 foot February 11-13, 17 and 18, 24-26 (discharge, 2.5 million
gallons per day, or 3.7 second-feet).

Diversions.—None above station.

REecuraTion.—None. : ¢

UrmLization.—Normal flow is diverted into Koolau ditch for irrigation of sugar cane.

Accuracy.—Determinations based on well-defined rating curves and continuous
gage-height record. Records good for all stages.

Discharge measurements of West Wailuaiki Stream mear Keanae, Mawi, during the year
ending June 30, 1917.

Discharge.
M hGagl?t
Date. ade by— eig i
¥ (feet). | Second- M"flhon
feet G
% per day.
Aug. 15 .| H. A. R. Austin. 1.81 32 21
OOt 19 < elecli iz B0 e bt 1.31 11 8
Dee. 10 | hos 6.30 | 1,040 673
Jan. A7 . veivz.- | R R e el R S e T 1.15 9. 0
|
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Daily discharge, in million gallons, of West Wailuaiki Stream near Keanae, Maui, for
the year ending June 30, 1917.

Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
21 16 23 36 | 12 . 4.2 8.5 58| 18 4.2
29 11 68 46 | 11 3.5 5.0 0.0~ 14 21
14 7.5 | 62 72 | 15 3.51 21 5.0 9.8 9.8
12 6.5 | 36 34 | 65 3.5 | 34 8.5 6.5 11
20 5.8 | 228 18| 31 3.0 15 11 5.8 18
18 5.0 84 14 | 44 3.0 7.5 6.5 5.0 15
62 550-]25 11 | 36 3.0 5.0 7.5 4.2 8.5

- 29 5.8 | 18 11| 18 3.0 21 5.8 4.2 9.8
25 5.8| 12 52| 14 3.0| 8 5.0 4.2 7.5
21 50| 11 392 3.0| 36 8.5 3.5 6.5
16 5.0 9.8 62 9.8 2.5 16 34 8.5 12
12 9.8 8.5 25 8.5 2.5 9.8 6.5 6.5 6.5

9.8 5.8 6.5 21 7.5 2.5 1 7.5 4.2 5.0
8.5 5.0 6.5 41 6.5 ] 5.8 7.5 | 14 5.0
7.5 5.8 27 38 5.8 3.5| 11 a8 4.2

- 6.5 5.8 | 123 55 5.8 3.0 6.5 6.5 15 3.5
5.8 9.8 | 80 123 5.8 2.5 6.5 7.5 | 58 3.5
6.5 T.0.% ~18 112 5.0 2.51 36 S 5.0
41 5 e 97 4.2 3.0 27 5.8 18 3.5
16 5.8 8.5 68 4.2 421 14 85| 11 3.5
i 5.0 7.5 344 4.2 8.5 7.5 6.5 | 12 3.0
18 5.0 6.5 545 4.2 3.5 5.8 5.8 12 6.5
25 6.5 5.8 728 3.5 3.0 6.5 5.8 14 3.5
27 5.0 8.5 58 3.5 2.5 5.8 50| 12 3.0
20 5.0 7.6 36 7:5°1-:2:5] 11 4.2 9.8 3.0
11 49 18 25| 92 2.5 | 12 4.2 6.5 3.0
9.8 | 44 27 23| 14 3.5 5.8 4.2 6.5 8.5
8.5 | 14 38 34 85| 52 | 581 25 6.5 8.5
7.5 | 14 34 20 (7 12 310 5.8 5.0
7.5 | 25 76 15 BRRAlE 12 62 5.0 3.5

....... 23 s BT 12 Lo by i 3R TG i il o S 6 FRle

|

Note.—Discharge determined from well defined rating curves applicable as follows: July 1 to Dec. 23,
1916, and Dec. 24, 1916, to June 30, 1917. Discharge July 6-20, Aug. 1-14, Oct. 11-18, Nov. 29 to Dec. 10,
Dec. 23 and 24, and Apr. 14-17 determined by comparison with records of flow of West Kopiliula Stream.

Monthly discharge of West Wailuaiki Stream near Keanae, Maui, for year ending June 30

LI
Discharge. Total run-off.
Month. Million gallons per day.
Second- | igion | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. 5

00Ty R BT o Yokl ol B 129 5.8 19.7 30.5 612 1,870
ARPUst. fooiiir i Srdvian 55 7.5 22.6 35.0 702 2,150
September. . . ... cveaveeses 62 5.8 17.5 27.1 526 1,610
07 7 01 A P o R 49 5.0 10.9 16.9 337 1,040
November. ................ 228 5.8 36.5 56.5 1,090 3,360
December. . .....ivoniociuiin 728 i 102 158 3,170 9, 700
FLET13 T2 S A B Vo g 92 3.5 15.3 23.7 473 1, 460
BODIUBI Y. % it s et e i . 52 2.5 5.28 8.17 148 454
MATCH: s Bl ol Rt B 84 5.0 15.2 23.5 470 1,450
PPl S e Yo a 310 4.2 20.0 30.9 600 1,840
My e e s e ey 97 3.5 13.1 20.3 406 1,250
AU i S R ow o i 21 3.0 7.02 10.9 210 646
IPH0 FORE . - b v e 728 2.5 24.0 37.1 8,750 26, 800

EAST WAILUANUI STREAM NEAR KEANAE, MAUIL

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, 1917.

Gaer.—Stevens water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from foothridge at gage.
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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 is ledge
of rock; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 5. 1 feet at 5.45 a. m. Decem-
ber 23, 1916 (discharge, computed from extension of rating curve, approximately
430 million gallons per day or 665 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, 0.9 foot February 12-19 and May 6-11
(discharge, 0.7 million gallons per day, or 1.1 second feet).

Diversions.—None above station.

ReeuraTion.—None.

UriLization.—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. Records good for all stages.

Discharge measurements of East Watluanui Siream near Keanae, Maui, during the year
ending June 30, 1917.

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

Discharge. Discharge.
Gage G
Date. height e Date. age ot

(feet). | Second- Mllllhon height. | goeong- | Million

feet. Faons ot gallons

per day. * per day.

Bant Mo Tk 1;15 3.0 Aol o PR TR 1.03 2.4 16

L R e T 1.95 56 36

Daily discharge, in million gallons, of East Wailuanwi Stream near Keanae, Maus, for the
year ending June 30, 1917.

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

; (s R S 5.2 12 8.0 4.4 3.7 7.0 3.0 1.6 2.0 2.0 3.0 1.6
T v 4.4 | 17 10 2.5| 10 12 3.0 1.3 1.6 1.6 2.0 5.2
Botiin s khsnhn 4.4 15 5.2 1.6 9.0 36 37 1.3 2.0 s 1.6 2.0
LRI E i RN Bail 7.0 3.7 1.3 5.2 10 12 1.3 4.4 1.6 1.0 2.0
Bl i s s 8.7 7.0| 6.0 1.3| 27 4.4 %01 1.2 2.0 4.4 1.0 3.0
3.0 5.2 7.0 1:3:1 15 3.0 6.0 1.0 1.6 2.0 3 4.4

2.5 4.4 12 1.3 6.0 et 7.0 1.9 1.6 1.6 il 2.5

2.5 3.7 8.0 1.0 4.4 3.0 iy 1.0 3.7 1.3 o7 3.7

2.0 8.7 6.0 1.3 3.0| 19 3.0 1.0 15 1.3 g 3.0

2.5 3.7 6.0 1.8 3.0] 53 2.5 1.0 4.4 1.3 od 2.0

6.0 7.0 4.4 1.3 2.5 12 2.5 1.0 3.0 6.0 ol 6.0

3.0 9.0 Sl 2.5 2.0| 10 2.0 o 3.0 2.0 1.6 2.5

9.0] 14 2.5 1.3 1.6 9.0 2.0 T 2.0 1.6 10 2.0

3.7] 21 2.5 1.3 1.6 | 12 1.6 <t 1.6 2.5 2.0 1.6

5.2 .01 25} 1.3 3.7 9.0 1.6 T 4.4 30| L@ 1.3

19 5.2 2.5 1.6 | 10 9.0 1.6 ' 2.5 2.5 2.5 1.3

12 5.2 2.0 3.7| 14 17 1.3 e 1.6 3.0 9.0 1.3

7.0 7.0 2.0 3.0 3.7 25 1.6 sl 2.5 3.0| 23 1.6

5.2 8.0 9.0 2.0 3.0 23 1.6 ol 2.0 2.5 4.4 1.3

3.7 9.0 3.0 2.0 2.0 12 1.6 1.0 1.6 3.0 3.0 1.3

3.0] 90| 25 1.6 2.0 29 1.6 LOF~1.6} 201 87 1.0

3.0 10 4.4 1.6 1.6 | 38 1.3 1.0 1.3 2.0 4.4 3.0

2.5 7.0 6.0 2.5 1.6 | 60 1.3 1.0 1.3 2.0 5.2 1.6

2.5 5.2 4.4 1.6 3.0 19 1.3 1.0 1.3 1.6 3.7 1.3

2.0 8.7 3.7 1.6 2.0 7.0 3.0 1.0 3.0 1.3 3.0 1.3

3.0 Bl 1.6 | 12 4.4 52| 23 1.0 6.0 1.3 2.0 1.3

6.0 Oail 1.3 | 14 8.0 6.0 By 1.0 2.0 3.8 [0 3.0

6.0 8.7 1.0 4.41 10 8.0 2.54 17 2.0 3.0 2.0 3.7

4.4 3.0 1.0 4.4 6.0 5.2 2.0 3.0 | 56 1.6 2.0

7.0 3.0 1:0 8.0| 12 4.4 o 3.0°] 10 1.6 1.6

27 8.0 =2t - 6.2 sl 3.7 1.6 26 1 s 106 1oicea-

Nore.—Discharge determined from a well-defined rating curve.
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Monthly discharge of East Wailuanwi Stream near Keanae, Maui, for the year ending
June 30, 1917.

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

£ 07 QR Y s, T L L[ 27 2.0 5.62 8.70 174 535
PAMBUBE - 15T siimiein s ek SRR S e o 5 21 3.0 7.45 11.5 231 709
SOPTOIIDOT S « - v cu 5 s v o hisliia 5 o w ia \ 12 1.0 4,43 6.85 133 408
QCBOBOD. . 2 s srp bbb ol i 214 14 1.0 3.04 4.70 94 289
INDVemaber s oo xS s i N et 27 1.6 6.03 9.33 181 555
Deceniher: i st - Ml tni g as 60 3.0 15.3 23.7 475 1,460
A e e 23 1.3 3.59 5.55 111 342
HODPORT Y 5 sliat ma i o gl oot 17 gyl 1.55 2.40 43 133
N0, o e R L N e 15 1.3 2.89 4.47 90 275
V007 | SRR T o b W e 56 1.3 4.27 6. 61 128 393
oS e B S L 23 el 2.96 4.58 92 282
SIS T R s s ki e e 6.0 1.0 2.31 3.57 69 213
Tho'ear.. -l SEReLoty Citvy 60 > 4.99 7.72 1,820 5,590

WEST WAILUANUI STREAM NEAR KEANAE, MAUI

Location.—Fifty feet above Koolau ditch crossing and intake, 2 miles east of Upper
Keanae and 4% miles east of Keanae post office.

Recorps AvarnaBLE.—December 19, 1913, to June 30, 1917.

Gace.—Stevens water-stage recorder.

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

CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet above gage;
waterfall 50 feet below gage; banks steep and high. Control low concrete 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 extension of rating
curve, approximately 760 million gallons per day, or 1,180 second-feet); mini-
mum discharge recorded, 0.7 million gallons per day, or 1.1 second-feet, Feb-
ruary, 1914, July and August, 1915, October, 1916, April and May, 1917.

Diversions.—None above station. ;

Reauration.—None.

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

Accuracy.—Record July 1 to April 29 based on a well-defined rating curve and.a
continuous gage-height record; good for all stages; record April 30 to May 22,
fair.

Discharge measurements of West Wailuanui Stream near Keanae, Maui, during the year
ending June 30, 1917.

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

Discharge. Discharge.
D hGag}(: Dat hGggISt
ate. eight a0 ate. eig -

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

feet. SaL.0n8 feet. g &

per day. per day.

1.13 6.8 4.4 1.36 24 15
1.12 5.85 3.8 1. 06 3.8 2.4
1.08 2.75 1.8 1.00 13.3 8.6
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Daily discharge, in million gallons, of West Wailuanui Stream near Keanae, Maui, for
-the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. Jan. Feb. | Mar. | Apr. | May.
9.3 12 12 7.0 4.8 15 4.8 3.2 4.8 3.2 12
7.0 25 15 4.8 25 21 4.8 3.2 3.2 3.2 4.8
7.0 15 7.0 3.2 21 39 15 3.2 4.8 3.2 3.2
4.8 7.0 3.2 3.2 12 12 18 3.2 9.3 7.0 1.8
4.8 %0, 3.2 1.8 120 7.0 9.3 3.2 4.8 3.2 1.8
3.2 4.8 1.8 1.8 45 4.8 15 3.2 3.2 3.2 1.8
3.2 4.8 1.8 1.8 12 4.8 9.3 3.2 3.2 3.2 1.8
3.2 4.8 1.8 1.8 7.0 4.8 7.0 3.2 7.0 3.2 1.8
3.2 4.8 1.8 1.8 4.8 21 4.8 3.2 25 3.2 1.8
3.2 4.8 1.8 1.8 4.8 | 140 4.8 3.2 9.3 4.8 18
4.8 9.3 1.8 1.8 3.2 18 4.8 3.2 7.0 7.0 o 7
3.2 12 4.8 4.8 3.2 12 3.2 3.2 7.0 1.8 1.8
9.3 15 7.0 3.2 3.2 9.3 3.2 3.2 4.8 1.8 ol
4.8 21 3.2 1.8 3.2 25 3.2 7.0 3.2 3.2 3.2
4.8 9.3 3.2 1.8 12 12 1.8 3.2 9.3 3.2 3.2

18 7.0 3.2 1.8 45 39 3.2 3.2 4.8 3.2 3.2
18 9.3 3.2 4.8 45 69 3.2 1.8 3.2 3.2 21
9.3 9.3 3.2 3.2 9.3 45 3.2 1R 4.8 1.8 57
7.0 12 12 3.2 4.8 34 3.2 1.8 4.8 1.8 9.3
4.8 12 4.8 1.8 3.2 69 3.2 3.2 3.2 3.2 4.8
4.8 12 3.2 1.8 3.2| 186 3.2 3.2 1.8 1.8 4.8
3.2 15 7.0 ol 1.8 | 276 3.2 3.2 1.8 1.8 4.8
3.2 9.3 9.3 ol 3.2 | 140 3.2 3.2 1.8 e b og] RS
3.2 7.0 7.0 1.8 3.2 25 3.2 3.2 3.2 i RO
1.8 3.2 ) 1.8 7.0 15 4.8 3.2 7.0 L PR
1.8 3.2 4.8 12 12 9.3 45 3.2 3.2 D
4.8 3.2 3.2 12 15 18 7.0 3.2 1.8 £ AR I R
3.2 3.2 3.2 3.2 9.3 9.3 il 29 3.2 T e T
1.8 3.2 3.2 3.2 18 7.0 4.8 8 R ) R DR
18 3.2 3.2 4.8 18 7.0 4.8 |. 3.2 1 ERES G
21 0 e b L e N 4.8 3.2 a4 P e [y e

NOTE.—Discharge determined from rating curvesAapplicable as follows: July 1 to Apr. 29, well defined;

Apr. 30 to May 22, fairly well defined.

Discharge

ug. 19 to Sept. 13, and Feb. 14 to Mar. 19 determined

by comparison with records of flow of East Wailuanui Stream. Control washed out Apr. 29. No record

May 23 to June 30. .
Monihly discharge of West Wailuanus Stream near Keanae, Maus, for year ending June
30, 1917.
Discharge. Total run-off.

Month. Million gallons per day. Sei%%%d. Million e

Maximum. | Minimum. | Mean. | (mean). gallons. feet.
21 1.8 6.44 9.96 200 613
25 3.2 9.05 14.0 281 861
15 1.8 4.90 7.58 147 451
12 ol 3.35 5.18 104 319
120 1.8 16.0 24.8 479 1,470
276 4.8 41.9 64.8 1,300 3,990
45 1.8 6.92 10.7 214 658
29 1.8 4.11 6.36 115 353
25 1.8 5.16 7.98 160 491
120 ol 8.42 13.0 253 775
57 i 6. 69 10. 4 147 452
.................................. |EEERREE 3,400 10, 400

HONOMANU STREAM NEAR KEANAE, MAUI

Loocarion.—Five hundred feet above Spreckels ditch intake and trail bridge, about
6 miles south of Keanae post office.
Recorps AvarnaBLE.—November 15, 1913, to June 30, 1917.
Gage.—Stevens water-stage recorder.
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.
CHANNEL AND CONTROL.—Omne channel at all stages; straight for 200 feet above
and below gage; stream bed filled with large boulders and very rough; right
bank vertical wall of rock; left bank steep and high. Control composed of
large boulders; fairly permanent. ‘
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ExtrEMES OF DISCHARGE.—Maximum stage recorded during period of record, 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-feet).

Maximum stage recorded during year, 8.85 feet at 5.30 a. m. December 23
(discharge, approximately 1,000 million gallons per day, or 1,550 second-feet);
minimum stage recorded, 2.05 feet February 10-13 (discharge, 0.9 million gal-
lons per day, or 1.4 second-feet).

Drversions.—None above station.

RecuratioN.—None.

Urinizatron.—Natural flow is diverted by Spreckels ditch for irrigation of sugar cane.

"Agcuracy.—Records below 10 million gallons per day based on a well-defined rating
curve and a continuous gage-height record; good; records for higher stages fair.

Discharge measurements of Honomanu Stream near Keanae, Maui, during the year ending
June 30, 1917.

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

Discharge. Discharge.
D hGag}?t Dati hG;ag}et
ate. eig] e ate. eigh sais
(feet). | Second- | Million (feet). | Second- Million &
foot gallons feet. gallons
4 per day. © | per day.
2.65 10.4 6.7 2.05 1.4 0.9
2.60 9.35 6.0 2.30 3.8 2.5
i 2.38 4,38 2.8 2.50 6.3 4.1
15[ Ter i eSO Re 5.01 300 194

Daily discharge, in million gallons, of Honomanu Stream near Keanae, Maus, for the year
. ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
35 11 8.7 87| 13 3.3 1.4 4.3 6.4| 25 2.5
8.7| 38 21 9.7 30 30 2.9 151 2.5 5.7 9.7 30
41 8.7 .11 .35 41 3.8 1.1| 15 2.5 9.7 7.9
9] 13 7.1 5.7| 14 21 44 O o B ol 5.0 8.7
T 9.7| 12 5.7 | 134 918 11 8.7 9.7 3.3 18
.9 8.7 11 50| 73 6.4| 25 1 3.8 4.3 3.8 9.7
= 7.1( 41 5.0 13 57| 18 il 2.9 4.3 3.3 8.7
.4 6.4 | 13 5.0 8.7 5.7 1 L 2.9 3.3 2.5 11
i 6.4 11 4.3 5.7| 23 5.0 Xl 5.0 2.9 2.5 Tl
1 6.4 8.7 4.3 5.0 | 262 4.3 +9 2.9 2.9 &1 5.0
9.7 7.9 3.8 57| 35 5.7 .9 2.5 8.7 2.5 8.7
9.7 21 SR 5.0 43| 11 6.4 .9 2.1 3.8 5.7 4.3
21 6.4 6.4 3.8 13 3.8 .9 3.3 2.9 4.3 3.8
25 5.7 5.0 3.3| 21 3.3 8.7 2.9 43| 12 2.5
13 9.7 5.7 5.7 15 2.9 2.5 5.0 4.3 6.4 2.5
7.9 5.0 5.7| 95 20 2.5 137 2.9 3.8| 11 2.5
7.9 3.8 9.7 | 107 68 2.5 1.4 2.1 5.7| 3b i v
7.9 4.3 0 8 B 4 35 2.5 dl 2.5 3.8| 38 3.3
o518 32 B.7 57| 44 2.5 2.9 2.5 2.9 6. 2.5
7.1| 16 7.9 3.3 4.3| 28 2.1 5.7 2.1 5.0 4.3 17
6.4 13 5.7 2.9 3.8 | 195 2.1 7.9 2.1 3.8 6.4 1.7
5.0 8.7 8.7 2.5 3.3 | 345 2.1 2.1 1.7 4.3 7.1 g |
50| 11 12 3.8 2.9 | 395 1.7 127 147 3.3| 12 2.9
4.3 87| 13 4.3 5.7 | 58 1.7 1.4 2.1 29| 11 251
4.3 6.4 9.7 3.3 57| 14 2.8 1.4 2.1 2.5 7.9 1.7
4.3 6.4 Tl 23 13 7.9 21 1.4 5.0 2.5 3.8 1.0
7.9 6.4 7.9 16 15 9.7 3.8 2.1 2.5 2.1 3.3 8.7
7.9 6.4 6.4 5.7 25 16 2.1| 35 2.5 9.7 5.0 7.1
7.1 &1 5.0 4.3 | 18 7.9 2.1 7.9 2711 3.3 3.8
16 5.7 50| 20 23 5.0 A 57| 89 0
95 b T A R 18iet] 8 3.8 L% BuBel isn s a0

Note.—Discharge determined from a rating curve well defined below 10 million gallons per day; fairly
well defined for higher stages.
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Monthly discharge of Honomanu Stream mear Keanae, Mawi, for year ending June 30,

1917
Discharge. Total run-off.
illi day.
Month. Million gallons per day Sef%%% a Lot s
(mean) gallons. feet.
Maximum. | Minimum. | Mean. 3
Tl o R A 95 43| 127 | 106 394| 1,210
ARG o e e s S pa st 41 5.7 13.2 20. 4 409 1,260
September. .. : 41 3.8 10.56 16.2 315 967
October. ... 23 2.5 6.99 10.8 217 665
November. 134 2.9 23.0 35.6 690 2,120
December. . 395 3.8 56.8 87.9 1,760 5,
. 4 3.7 6.71 10. 4 208 | 638
35 .9 3.24 5.01 91 278
25 L7 4.45 6. 88 138
271 2.1 16.2 25.1 485 1,490
38 &1 8.31 12.9 258 791
30 i 6.05 9.36 181 557
395 -9 14.1 21.8 5,150 15,800

HAIPUAENA STREAM NEAR HUELO, MAUL

Locarion.—200 feet above inflow of Spreckels ditch, about 7 miles by trail east
of Huelo.

Recorps avarasre.—October 19, 1913, to June 30, 1917; also records of combined
flow of stream and Spreckels dxtch at staff—oarre station 600 feet below present
site December 18, 1910, to September 30, 1913.

GaGce.—Stevens water-stage recorder mstalled June 16, 1914, to replace original
Friez recorder.

DiscHARGE MEASUREMENTS.—Made by wading of from footbridge.

CHANNEL AND CONTROL.—One channel at all stages; straight for 200 feet above and
below gage; right bank high with steep slope; left bank nearly vertical. Control
composed of large boulders; fairly permanent.

ExTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.1
feet at 4.30 a. m. March 1, 1916 (discharge, computed from 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).

Maximum stage recorded during year, 4.85 feet at 6 a. m. December 23 (dis-
charge, approximately 320 million gallons per day, or 495 second-feet); minimum
stage recorded, 0.35 foot February 13 (discharge, 1.6 million gallons per day, or
2.5 second-feet).

Diversrons.—None above station.

RecuratioNn.—None.

Uriuization.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for irri-
gation of sugar cane.

Acouracy.—Rating cutve well defined. Records’ good for all stages.

Discharge measurements of Haipuaena Stream near Huelo, Maui, during the year ending
June 30, 1917.

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

Discharge.
Dat lGa*zl?t
Date. heig o
(feet). | Second- l‘f‘lllll‘°n
feet, caLous
- per day.
e S R e UL A RO R RS B T TR 1.76 58 37
T £ AR R e A= AT e S I T S B R T .76 7.55 4.9
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Daily discharge, in msllion gallons, of Haipuaena Stream near Huelo, Maus, for the year

ending June 30, 1917.

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

3 [ el AT 11 30 12 9.5 9.5| 15 5.2 2.5 5.9 521 45 3.4
. S0 e M o 7.6 30 26 9.5| 24 28 5.2 2.5 4.0 5.2 6.8 18

g SO I 8.6| 35 8.6 5.2 28 40 5.9 2.5 8.6 3.4 5.2 5.9

(S TR R 6.8 13 7.6 4.5| 13 20 28 2.5 18 5.9 4.5 5.9

G S SR 7.8 9.5 12 4.5| 66 9.5| 13 2.2 7.6 9.5 3.4 8.6

Beadas socatis 5.9 7.6 9.5 4.0 | 43 7.6 16 2.2 5.2 4.5 3.0 8.6

- LSS e 5.2 6.8 18 4.0 13 6.8 15 2.2 4.5 4.5 3.0 5.9

(o o T A 4.5 59| 16 40| 11 6.8 7.6 1.8 5.2 4.0 2.5 9.5

O e O 4.5 5.2 11 4.0 7.6 | 24 5.9 1.8 7.6 4.0 2.5 7.6

3 [ R 5.2 5.2 | 21 3.4 6.8 | 93 5.2 18 5.2 3.4 2.5 5.9
11 78 3.4 6.8 22 5.2 1.8 4.5 9.5 3.0 11

6| 18 6.8 4.0 59| 11 5.9 18 4.0 4.5 4.5 5.9

22 5.9 4.0 5.2 12 4.0 1.6 4.0 4.0 4.0 4.5

28 5.2 3.0 4.5 18 4.0 5.9 4.0 4.5 5.9 4.5

13 7.6 3.4 7:6:1% 15 3.4 2.5 6.8 5.2 5.2 4.0

8.6 5.9 3.4| 49 18 3.4 2.2 5.2 4.5 5.2 3.4

8.6 4.5 8.6 | 52 40 3.0 2.2 4.0 59| 22 3.4

9.5 5.2 6,81 .11 30 3.0 1.8 3.4 4.5| 28 4.5

16 30 5.2 6.8| 35 3.0 3.0 3.0 4.0 6.8 3.4

.8 18 9.5 4.0 52| 24 3.0 4.5 3.0 5.2 5.9 3.0

59| 15 6.8 3.4 4.5 81 2.5 5.9 2.5 4.5 6.8 3.0

21l 11 3.4 4.5| 118 2.5 3.0 2.5 5.2 6.8 6.8

5.2 9.5| 13 5.2 4.0 | 132 2.5 2.2 2.5 40| 12 4.0

4.5 8.6 15 4.5 6.8 35 2.5 2.2 3.0 3.0 8.6 3.4

4.0 59| 12 3.4 59| 13 4.0 2:2 3.4 3.0 6.8 3.0

4.5 5.9 6.8 24 12 9.5 18 2.2 5.2 3.0 4.5 3.0

9.5 5.9 6.8 18 15 11 4.5 2.2 3.4 2.5 4.5 8.6

8.6 5.9 5.9 7.6 24 15 3.4| 32 3.4 5.9 4.5 7.6

6.8 5.9 5.2 B8R 8.6 3.4 6.8 | 101 4.0 5.2

13 5.2 4.5 | 22 22 6.8 3.0 5.9 38 3.4 4.0

56 1 .5 B RN, i (e Y 5.9 3.0 8.2 aeeten 0 ) PO

Norte.—Discharge determined from a well-defined rating curve.

Monthly discharge of HaipuaenaStream near Huelo, Maus, for year ending.June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Second- | milion | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean. °
56 4.0 10.7 16.6 330 1,020
» 35 5.2 12.6 19.5 392 1,200
September . 30 4.5 10.2 15.8 307 939
October.. . 24 3.0 6.79 10.5 210 646
- 66 4.0 16.4 25.4 493 1,510
132 5.9 29.4 45.5 912 2,

28 2.5 6.26 9.69 194 596
32 1.6 3.61 5.58 101 310
18 2.5 5.08 7.86 158 483
101 2.5 9.05 14.0 272 833
28 2.5 6. 59 10.2 204 627
18 3.0 5.85 9.05 176 539
132 1.6 10.3 15.9 3,750 11,500
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PUOHAEKAMOA STREAM NEAR HUELO, MAUI

Location.—150 feet above Spreckels ditch inflow and trail crossing, about 7 miles
east of Huelo.

RECORDS AVAILABLE,—June 13, 1913, to June 30, 1917 (new station); December 18,
1910, to June 18, 1913 (old station).

GaceE.—Barrett & Lawrence water-stage recorder installed June 13, 1913. Old staff
gage station was 150 feet downstream at trail bridge below mﬂow from Spreckels
ditch.

DiscaareE MEASUREMENTS.—Made by wading or from footbridge 200 feet below
gage. Inflow of Spreckels ditch must be deducted from measurements made
at footbridge.

CHANNEL AND CONTROL.—One channel at all stages curves 100 feet above and below
gage; banks steep and high; stream bed very rough and steep. Control com-
posed of large boulders; seldom shifts.

EXTREMES OF DISCHARGE. —Max1mum stage recorded during period 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, 0.9 foot February 23-26, 1917 (discharge, 1.8 million gallons per
day, or 2.8 second-feet).

Maximum stage recorded during year, 7.2 feet at 11 a. m. December 23 (dis-
charge, approximately 750 million gallons per day, or 1,160 second-feet).

Diversions.—Kula pipe line diverts small amount of water above station at eleva-
tion 4,300 feet.

REGULATION —None.

Urtuization.—Ordinary flow of stream is dlverted by East Maui Irrigation Co.’s
ditches for irrigation of sugar cane. :

Accuracy.—Determinations based on a fairly well defined rating curve and contin-
uous gage-height record. Records fair for all stages.

Discharge measurements of Puohakamoa Stream mear Huelo, Maui, during the year
ending June 30, 1917.

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

Discharge. i Discharge.
Dat hG?’glft Dat hG'aglst
ate. eig e ate. eig] o
(feet). | Second- 2{"‘1111(1)‘;1’; (feet). | Second- g{i;lllltl)‘l)lg
feet. | 1o day. feet. | jor day.
2.08 22 14 Mar, 225 . i 1.01 4.1 27
1.87 19.9 13 Apes LT oo st 1.94 22.3 14
2.74 53 34 May 20..-.cccvcen- 1.80 16.6 11
.92 3.0 1.9 g
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Daily discharge, in million gallons, of Puohakamoa Stream near Huelo,” Maui, for the
year ending June 39, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
L 24 19 20 24 | 14 4.0 8.5 T it 4.5
7id 44 19 44 59 | 14 4.0 4.5 eV PR RN 26
84 17 11 53 98 | 17 4.0| 13 A0 el 13
30 14 9.1 33 40| 77 40| 20 DT e 12
22 23 7.8 | 180° 19| 36 3.6 11 162 ficteces 18
18 22 7.2| 65 15| 48 3.6 6.0 v A 16
16 7 6.6 | 26 14| 40 3.1 4.0 L e 12
14 30 6.6 | 20 14| 22 3.1 6.6 LT R 19
14 23 6.6 | 16 40 [ 15 3.1 9.1 T R 14
14 23 6.0 | 14 244 | 14 2.8 5.0 T I BT 11
26 14 6.0 | 14 48 | 14 2.8 45071 A8 s 20
44 14 6.0 11 24| 16 2.4 4.0 6 SR 11
59 5.0 5.5 9.7 28 | 11 1.8 4.0 /3 R R SR 9.1
71 10 5.5 8.5 33 9.1 8.5 3.6 Bl ot 7.2
30 14 5.0 19 36 |- 7.8 3.6 10 L RS 6.6
18 13 5.0 | 142 30 7.8 2.4 5.5 ) e 5.5
18 9.1 5.0 | 84 84 7.2 2.1 7 3 ¢ 3 R 1 ey [ s 5.0
20 11 9.7] 18 i 6.6 1.8 4.5 fis e PR 9.1
36 65 9.1 14 77 6.0 4.5 4.0 BB |15, 6.0
36 18 6.0 13 53 6.0 6.0 3.1 9.7 12 5.0
30 14 5.0 10 165", ‘8.5 8.5 2.8 7.2 16 4.0
22 18 5.0 9.1 244 5.0 2.8 2.4 21515 14
18 26 8.5 8.5 329 5.0 1.8 3.1 6.0 20 8.5
18 26 7.8]1 16 105 5.0 1.8 3.1 4.5| 18 5.0
14 20 50| 12 33 8.5 1.8 4.5 3.6 | 14 4.5
14 13 20 23 23| 28 1.8 8.5 3.6 9.7 4.0
13 16 48 36 19| 11 2.1 3.6 2.8 8.5 16
13 11 15 44 30 7.2 44 4.0 7.8 9.7 14
13 9.1 9.7 1 33 20 6.0 11 65 02 10

9.7 8.5 | 53 44 16 5.5 |. 11 30 6.0 6.0
[ P KPR v A e 14 5.0 |: [ 8y 3 e DOl gne ol

Nore.—Discharge determined from fairly well defined rating curve. No record May 1-18.

Monthly discharge of Puohakamoa Stream near Huelo, Mausi, for year ending June 30,

1917
Discharge. Total run-off.
Month. Million gallons per day.
g Second- | Million | Acre-
3 (mean) gallons. feet.
Maximum. | Minimum. | Mean.
Ty i, Sl LSy st el 135 9.1 24.7 38.2 766 2,350
G T R TSRS 9.7 29.0 44.9 899 2,760
BOpbemIDOr e s 2ot St Sl wh e nla il 77 5.0 21.2 32.8 635 1,950
(061731 07s! e e R e (e I SR P 53 5.0 11.6 17.9 361 1,100
NOvember= = o csiitis e s densessnzel 180 8.5 34.7 53.7 1,040 3,190
Deeomber, - i i b o iser. 329 14 66.3 2,060 6,310
............. 77 5.0 15.5 24.0 480 1,470
44 1.8 4.85 7.50 136 417
20 2.4 6.39 9.89 198 608
65 2.8 9.91 15.3 297 912
20 5.0 12.0 18.6 156 479
................................ 26 . 4.0 10.5 16.2 316 967

ALO STREAM NEAR HUELO, MAUIL

Locarion.—300 feet above Spreckels ditch inflow and trail crossing, about 5 miles
east of Huelo.

RECORDS AvArLABLE.—December 18, 1910, to June 30, 1917.

GaceE.—Friez water-stage recorder installed June 18, 1914. Prior to June 18, 1914,
vertical staff at trail bridge 300 feet downstream Irom present site.

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

CrANNEL AND coNTROL.—Channel at gage is a fairly large pool at foot of rapids; bank
steep and high. Control at outlet of pool composed of rock ledge and large boul-
ders; probably permanent.
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ExTrREMES OoF DISCHARGE.—Maximum stage recorded during period of record, 4.35
feet at 7 p. m. December 9, 1916 (discharge, computed from extension of rating
curve, approximately 550 million gallons per day, or 850 second-feet); minimum
stage recorded, 1.34 feet (old datum) November 4, 1911 (discharge, 0.06 million
gallons per day, or 0.1 second-foot).

Minimum stage recorded during year, 0.45 foot February 7-13, 15-18, and 22-
26 (discharge, 0.8 million gallons per day, or 1.2 second-feet).

Diversrons.—None above station.

REecuraTion.—None.

UrtuizatioNn.—Ordinary flow upstream 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. Records good for all stages except extreme floods.

Discharge measurements of Alo Stream near Huelo, Maur, during the year ending June 30,
1017

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

Discharge.
Dat hG?%?t
ate, - eig i
(feet). | Second- Mllllhon
feet SaPons
< per day.
157 P (TR LRI M g N s ey SN e e b 0.93 8.3 5.4
L Sl e M S S R R e e L R o LR .54 1.57 1.0

Daily discharge, in million gallons, of Alo Stream near Huelo, Maui, for the year ending
June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
54| 11 6.2 0 4.7 6.2 3.3 1.3 1.6 2.1 5.4 1.3
40| 14 7.0 4.7 7.0 12 2.6 1.0 1.3 1.6 3.3 4.0
3.3 14 2.6 2.6 8.2 | 47 - 4.0 1.0 2.1 1.6 2.6 1.6
2.6 6.2 2.1 2.1 6.2 9.3 9.3 1.0 3.3 2.1 2.1 1.6
4.0 5.4 2.1 2.1 34 5.4 7.0 1.0 2.1 2.6 2.1 1.6
2.6 4.0 4.0 1.64.16 4.0 6.2 1.0 1.3 1.6 2.1 3.3
2.1 4.0 9.3 1.6 0 3.3 5.4 .8 1 o R 1.6 1.6
2.14 26 6.2 1.6 5.4 2.6 3.3 &8 3.3 1.6 1.6 6.2
1.6 2.6 4.0 1.6 4.0| 16 2.6 .8 4.7 1.3 1.3 5.4
2.1 2.6 5.4 1.3 3.3 | 34 2.6 w8 1.6 1.3 131 26
6.2 6.2 3.3 1.3 3.3 7.0 2.1 .8 16 6.2 1.6 6.2
2.6 8.2 3.3 1.6 2.6 4.7 2.1 .8 2.6 2.1 2.1 2.6
6.2 16 2.0 1.3 2.1- 6.2 1.6 .8 1.6 1.6 1.6 23
3.3| 30 2.1 1.3 211 82 1.6 1.3 1.6 2.6 2.1 1.6
5.4 8.2 2.6 1.0 4.7 4.7 1.6 .8 5.4 3.3 1.3 1.6

12 4.7 2.1 1.6 9.3 8.2 1.3 .8 2.1 2.6 T 1.3
12 5.4 1.6 6.2 12 14 1.9 & 1.6 4.0 6.2 1.3
6.2 5.4 2.1 3.3 4.7 18 1.3 .8 2.1 2.6 | 16 21
5.4 % S i D 2.1 3.3 16 1.3 1.6 1.6 2.1 4.0 1.3
4.0 8.2 3.3 2.1 2.6 9.3 1.0 1.6 1.3 2.6 2.6 1.3
3.3 7.0 2.6 1.6 2:1:4.:18 1.0 153 1.3 2.1 4.7 1.0
2.6 5.4 6.2 2.1 2.1 38. 1.0 .8 1.3 2.1 3.3 20
2.1 4.0 7.0 4.7 1.6 | 42 1.0 .8 1.3 2.1 7.0 1.3
2.1 3.3 7.0 2.1 4.7 9.3 1.0 e 1.3 1.6 4.7 1.0
1.6 2.6 5.4 2.1 2.1 4.7 4.0 .8 4.0 1.6 3.3 1.0
2.1 3.3 3.3] 12 4.7 3.3 9.3 .8 2.6 1.6 2.6 1.0
5.4 2.6 33| 11 8.2 4.7 2.1 1.6 1.6 1.6 2.1 2.6
4.7 2.6 2.6 4.0 12 4.7 1.6 9.3 1.6 5.4 2.1 2.6
3.3 2.1 2.1 5.4 8.2 3.3 B S SSRNE 2.6 | 74 1.6 2.6
4.7 1.6 2.1 11 g | 2.6 s e e gt 284 A 1.6 1.3
16 (g e R IR 8 T s 3.3 : i ) FORpCE Y R e 3o &l e

Note.—Discharge determined from rating curve well defined below 50 million gallons per day.
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Monthly discharge of Alo Stream mear Huelo, Mawi, for year ending June 30, 1917.

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

Ty ashen 16 1.6 4.55 7.04 141 433
August 30 1.6 6. 66 10.3 206 634
September 11 1.6 4.15 6.42 124 382
October..... 12 1.0 3.53 5.46 109 336
November... 34 1.6 6. 64 10.3 199 611
December... 47 2.6 11:9 18.4 370 1,130

9.3 1.0 2.78 4.30 86 2
9.3 .8 1.28 - 1.98 36 110
5.4 1.3 2.23 3.45 69 212
74 1.3 5.01 7.75 150 461
16 1.3 3.14 4,86 97 299
6.2 1.0 2.25 3.48 68 207
74 .8 4.54 7.02 1,660 5,080

WAIKAMOI STREAM NEAR HUELO, MAUIL

Locarion.—500 feet above Spreckels ditch intake and 5 miles by trail east of Huelo
post office.

RECORDS AVAILABLE.—December 18, 1910, to June 30, 1917.

GaceE.—Friez water-stage recovder installed October 14, 1913, at new datum, to
replace original staff.

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

CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet above and
below gage; banks high and covered with vegetation. Water drops over a fall
at control, which is rock ledge and boulders and fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during 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, 1.08 feet September 28, 1912 (discharge, 0.3 million gallons
per day, or 0.5 second-foot).

_ Maximum stage recorded during year, 4.95 feet at 4 a. m. December 23 (dis-
charge, approximately 830 million gallons per day, or 1,280 second-feet); mini-
mum stage recorded, 0.05 foot February 11-13 and 26 (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.

UrinizatioN.—Low water is all diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane. :

Accuracy.—Records based on a fairly well defined rating curve and continuous
gage-height record; fair below 100 million gallons per day.

Discharge measurements of Waikamot Stream near Huelo, Mawi, during the year ending
June 80, 1917 .

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

Diécharge. Discharge.
Hoteht Mill Dat hotat | wmin
Date. eig 3 illion ate. eig T illion
(feet). 8 ?gg{ld gallons (feet). Setggild gallons
X A per day. 5 per day.
b 114 - 73 .42 4.21 2.7
.68 15 9.7 .22, .29 3.05 2.0
.39 5.77 3.7 e May 200 s s 76 16.6 11
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Daily discharge, in million gallons, of Waitkamoi Stream mear Huelo, Mauz, for the year
" ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
20 58 25 14 16 28 7.4 1.6 7.4 6.4 | 45 5.4
16 62 38 16 42 58 6.4 1.4 3.0 7.4 20 28
16 62 16 7.4 45 49 7.4 1.4 12 40| 18 10
13 25 12 5.4 22 25 45 1.6 | 28 6.4 13 10
14 18 20 4.7 | 126 12 34 1.4 13 12 8.7 16
10 14 22 4.0 72 8.7 | 42 1.4 6.4 5.4 8.7 14

6.4 12 62 3.5] 20 74| 28 1.2 4.0 4.7 7.4 10
5.4 8.7| 28 3.5| 16 7.4| 13 12 4.7 4.0 6.4 16
4.7 8.7 22 3.5 12 25 8 F 1.0 6.4 3.5 5.4 13
10. 6.4 10 20 3.0 10 148 7.4 1.0 4.0 3.0 5.4 8.7
28 22 16 2.6 | 10 34 10 .8 2.6 13 5.4 13
14 45 12 4.0 6.4 18 16 .8 3.5 4.7 7.4 8.7
22 42 10 2.6 4.7 28 7.4 .8 4.7 3.5 8.7 6.4
20 53 7.4 2.2 4.7 | 38 5.4 12 4.7 4.0| 14 5.4
28 |- 22 10 3.0 4.7 18 4.0 4.7 7.4 4.7 13 4.7
38 13 12 3.5| 88 38 3.5 1.9 5.4 40| 12 4.7
53 18 6.4 14 53 72 3.0 1.4 2.6 6.4 | 42 4.7
22 20 6.4 | 10 16 49 2.6 1.2 2.6 54| 45 4.7
16 31 53 7.4 10 53 2.2 3.5 2.6 3.5| 13 4.7
10 34 18 4.0 8.7 | 45 1.9 5.4 2.6 54| 12 4.7
25 12 2.6 6.4 | 180. 1.9 7.4 1.9 4.0| 12 4.0
18 16 2.6 5.4 | 240 1.6 3.0 1.9 5.4 10 6.4
16 25 4.7 4.0 | 347 1.6 1.4 2.2 4.7 16 5.4
16 25 4.7 7.4| 67 1.6 1:9 2.2 3.5| 16 4.7
12 22 3.0 10 25 3.5 1.0 2.6 3.0| 12 4.0
12 13 T4 I8 16 25 .8 4.0 3.0 8.7 3.5
10 10 25 22 14 6.4 1.2 3.0 2.6 7.4 12
10 87| 14 58 28 3.5 | 42 3.0 6.4 10 10
10 6.4 | 13 38 16 26 | e 6.4 | 172 7.4 7.4
6.4 5.4 | 34 53 10 A 6.4 77 6.4 4.7
204 Do e B2 et o 8.7 G ] AP 15 el BT IR Boatl. caiSe

Norte.—Discharge determined from a rating curve fairly well defined below 100 million gallons per day.
Discharge Nov. 28 to Dec. 2 and Dec. 12-16 determined by comparison with records of flow of Alo Stream.

Monthly discharge of Waikamoi Stream near Huelo, Maus, for the year ending June 30, 1917.

Tischarge. Total run-off.

Month. Million gallons per day. sef(::éd_ Million e

: Maximum. | Minimum. | Mean. | (mean). gallons. feet.
TG el W Tl 03 4.0 179 2.7 555 1,700
AT o e R DL L 62 6.4 BT 36.7 734 2,250
BRDTBINDOr .- - .« cx ot oo o 62 5.4 18.7 28.9 560 1,720
(8513, 0.0) e e S B 34 2.2 8.11 12.5 251 772
November. 1.2, . Sece ol ind 126 4.0 27.0 41.8 809 2,490
Pegoinberiti o Ansln bk 347 7.4 55.3 85.6 1,710 5,260
dapuaTY . L e 45 1.6 9.91 15.3 307 943
FaRuRry . L Sl o Do 42 -8 3.70 5.72 104 318
S T SR SO 28 1.9 -5.35 8.28 166 509
ﬁpril. oA LA, ) s ST S R 172 2.6 13.1 20.3 393 1,210
TSIy 1yt R e e = 45 5.4 13.6 21.0 422 1,290
e e e T i T I I o iR 28 3.5 8.50 13.2 255 783
e vany Lo Py Ck CLateE € 347 .8 17.2 26.6 6,270 19,200

NAILIILIHAELE STREAM NEAR HUELO, MAUIL

Locarion.—300 feet above New Hamakua ditch, about 3 miles south of Huelo.
REecorps AvarnaBre.—October 8, 1913, to June 30, 1917. Also at old staff-gage sta-
tion below New Hamakua ditch from December 9, 1910, to December 31, 1912.
GAGgeE.—Barrett & Lawrence water-stage recorder installed October 8, 1913.
DiscrArRGE MEASUREMENTS.—Made by wading or from foothridge 150 feet below gage.
CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and
below gage; stream bed very rough and steep; banks steep and high and covered
with dense vegetation. Control composed of large boulders; fairly permanent.



160 SURFACE WATER SUPPLY OF HAWAII, 1916-17.

EXTREMES OF DISCHARGE.—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); minimum
stage recorded, 0.73 foot October 29 to November 1, 1913 (discharge, 2.3 million
gallons per day, or 3.6 second-feet).

Maximum stage recorded during year, 3.95 feet at 8 p. m. December 9 (dis-
charge, approximately 450 million gallons per day, or 696 second-feet); minimum
stage recorded, 0.3 foot February 21 (discharge, 3.0 million gallons per day, or 4.6

3 second-feet).

Diversron.—None above station.

REecurarion.—None.

UrtLizaTioN.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Determinations based on well-defined rating curve and a continuous
gage-height record. Records fair for all stages.

Discharge measurements of Nailiilihaele Stream near Huelo, Maui, during the year ending
June 30, 1917.

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

Discharge. . Discharge.
o h(g?gglst
Date. height | o Date. L - si2e
(feet). | Second- | Million (feet). | Second- | Millien
teet gallons foot gallons.
t per day. . per day.
0 | PR 1.01 45 29 1.12 50 32
Aug. 14 .. 2.15 223 144 .52 10.1 6.5
Sept.12...... .86 28 18 .37 6.3 4.1
(3154 1 1o e e o 1.12 54.5 35 .48 9.3 6.0

Daily discharge, in million gallons, of Nailiilihaele Stream mear Huelo, Mawi, for the
year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June,
32 72 451 20 32 38| 12 5.6 Vist e 45 9.0
26 35 7! 35 58 62| 12 5.6 5.6 10 29 49
26 84 38| 20 el 137 | 16 5.6 10 10 20 18
20 109 35| 16 45 49 | 53 5.6 16 16 20 16
20 62 38| 16 183 29| 35 5.6 9.0 29 16 14
18 45 38| 16 109 23| 32 5.6 6.6| 16 20 26
16 38 62| 12 53 20| 38 5.6 4.6 10 14 16
14 42 62 12 45 16 | 20 4.6 12 9.0| 12 32
12 62 38| 12 38 72| 16 3.8] 26 9.0] 12 29
12 58 45| 10 35 167 | 16 4.6 9.0 9.0 9.0 20
32 32 23 7.8 32 45| 14 4.6 6.6 32 9.0 38
18 84 18 6.6 32 29 | 14 4.6 5.6| 16 9.0 20
32 53 18 6.6 26 35| 10 4.6 5.6 | 12 9.0 12
26 78 16 6.6 26 38 7.8 4.6 5.6 10 9.0 10
28 |1 Fant- nosilvla 8| a2 a2 6.6 - 46 <1687 le 18 9.0/ 9.0
38 29 16 6.6 84 32 6.6 4.6 9.0 14 9.0 9.0
84 23 14| 20 84 72 6.6 4.6 6.6 | 14 32 7.8
42 29 12| 16 26 72 6.6 4.6 6.6 16 84 7.8
26 45 4571 12 18 78 6.6 3.8 5.6 12 23 7.8
23 29 20| 10 16 49 5.6 3.8 4.6 | 16 18 7.8
20 29 20 9.0 14 123 5.6 3.0 4.6| 16 20 7.8
20 29 14 9.0 14 160 5.6 3.8 5.6 16 23 20
14 20 32| 12 10 231 5.6 3.8 6.6 16 32 16
10 18 29| 10 14 116 5.6 3.8 6.6 14 26 10°
12 26 26 7.8 16 42 | 14 4.6 6.6 7.8 20 9.0
12 26 20| 38 29 32| 38 3.8 4.6 7.8 -20 7.8
14 18 16| 53 38 26 9.0 3.8 4.6 7.8| 16 20
20 18 14| 18 67 45 6.6 | 49 4.6 | 84 16 26
16 18 14 14 32 26 (8 R e 4.6 | 175 14 23
18 14 12.f 72 53 23 IS H e 7.8 96 12 12

144 b 7 ) el 21 L VSR 18 L P L e S A R

NortE.—Discharge determined from well-defined rating curve. Discharge July 23 31, Aug. 12-19, 22-24
27-31, and Apr. 25-3) determined by comparison with record of flow of Kailua Stream,
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Monthly discharge of Nailiilihaele Stream near Huelo, Maui, for year ending Jume 30,

1917
Discharge. Total run-off.
Month. Milli 11 day. L
St Second- | Million | Acre-
Maximum. | Minimum. | Mean. | (mean). gallons. feet.
144 10 27.2 42.1 843 2,590
109 14 41.3 63.9 1,280 3,930
78 12 29.4 45.5 881 2,710
72 6.6 17.3 26.8 537 1
November. . . 183 10 45.0 69.6 1,350 4,140
DOOBIADIOE - 2. 2 s s e e in b e 231 16 62.5 96.7 1,940 5,950
QRBARY . 0. o Sl bae b liisies dospip 53 5.6 14.3 22.1 442 1,360
LUl o e S S 49 3.0 6.15 9.52 172 528
oy IR ELES <O D A N S 26 4.6 8.08 12.5 251 769
April. 175 7.8 24.3 37.6 728 2,240
ay.. 84 9.0 20.0 30.9 619 1,
June. 49 7.8 17.0 26.3 510 1, 560
1o 5o R S SRS s 231 3.0 26.2 40.5 9,550 29,300

EKAILUA STREAM NEAR HUELO, MAUL

LocarioN.—About 800 feet above New Hamakua ditch crossing, 1 mile south of Huelo.

RECORDS AVAILABLE.—June 17, 1913, to June 30, 1917.

GAceE.—Barrett & Lawrence water-stage recorder installed October 1, 1913, at same
location and datum as original staff gage.

Di1scHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND coNTROL.—Channel at gage is a large, deep pool with high, sloping
banks, at foot of low waterfall. Control at outlet of pool is solid rock ledge and
large boulders; 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); minimum stage
recorded, 1 foot March 5 and 6, 1914 (discharge, 0.6 million gallons per day, or
0.9 second-feet.

Maximum stage recorded during year, 6.1 feet at 5.30 a. m. April 20 (discharge,
approximately 450 million gallons per day, or 696 second-feet); minimum stage
recorded, 1.2 feet December and February (discharge, 1.1 million gallons per
day, or 1.7 second-feet).

Diversions.—A small amount of water is diverted by Old Hamakua ditch above
station.

REeecuraTION.—None.

UriizatioN.—Ordinary flow of stream is diverted by ditches of East Maui Irrigation Co
for irrigation of sugar cane.

Accuracy.—Rating curve is well defined below 20 million gallons per day, but.
determinations are only fair for all stages because of lack of sensitiveness of water-
stage recorder.

Discharge measurements of Kailua Stream near Huelo, Maui, during the year ending June
30, 1917.

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

Discharge. Discharge.
Gage Gage
Date. height - Date. height o
(feet). | Second- Mlllllégrsl (feet). | Second- l\gﬁlgg;}
feet. ga. feet. g 5
per day. per day.
%ept. 1 RN e } g; ;gg 18. 9 || Map'23. . i L 1.32 3.54 2.3
Lo it b O SO o 5 7

40532°—18—wsPp 4656——11
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Daily discharge, in million gallons, of Kailua Stream near Huelo, Maui, for the year
ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
55 18 12 13 16 5.3 2.9 6.4 8.7 42 3.6
55 34 22 37 48 5.3 2.2 5.3 13 24 37
66 13 12 52 66 7.4 2.2 5.3 6.4 20 10
24 8.7 8.7 26 37 42 2.2 8.7| 16 12 7.4
16 14 8.7 | 150 18 26 2.2 4.4 | 16 7.4 7.4
13 14 8.7 90 13 26 2.2 2.9| 10 7.4 10
7| 24 62 6.4 26 13 34 2.2 1.6 8.7 5.9 6.4
4| 26 26 6.4 20 10 13 2.2 6.4 7.4 4.4 7.4
4| 42 14 6.4 14 34 10 2.2| 14 7.4 3.6 7.4
4] 87 16 5.3 13 216 7.4 2.2 4.4 6.4 3.6 5.3
20 13 3.6 10 162 7.4 1.6 2.9 18 3.6 12
62 8.7 2.9 10 20 12 1.6 2.2 10 3.6 5.3
37 7.4 2.9 7.4 16 7.4 1.1 2.2 7.4 3.6 4.4
55 7.4 2.9 7.4 20 7.4 3.6 2.2 7.4 3.6 4.4
26 8.7 2.9 30 20 5.3 3.6 8.7 6.4 5.3 3.6
16 8.7 2.91150 " | 20 5.3 2.2 4.4 6.4 4.4 3.6
13 53| 12 66 52 5.3 2.2 2.9 6.4 | 24 3.6
16 5.3 | 12 20 52 4.4 1.6 2.9 5.3 | 45 4.4
30 48 12 12 55 3.6 11 2.2 4.4 8.7 3.6
32 13 12 7.4 32 3.6 ! 1.6 7.4 8.7 2.9
22 W RO NI 6.4 | 94 3.6 1.3 1.6 5.3 8.7 2.2
L7 18 87| 12 5.3 | 130 3.6 191 2.2 5.3 8.7 10
7.4 12 16 12 5.3 | 223 3.6 11 2.2 5.3 10 6.4
5.3 10 13 12 12 86 3.6 11 2.2 5.3| 10 3.6
6.4 10 14 13 13 53] 10 ikl 2.2 3.6 7.4 3.6
6.4 | 10 10 14 26 1.6 | 24 15 3.6 3.6 6.4 2.9
7.4 | 10 7.4 14 37 vl 6.4 1157 2.9 3.6 5.3 7.4
2 10 7.4 13 48 2.2 4.4 | 32 2.2 | 62 6.4 8.7
710 6.4 13 20 4.4 R SR 5.3 | 145 5.3 6.4
7.4 7.4| 13 34 5.3 B6LARL s i 6.4| 70 5.3 4.4
AN 13t 3.6 4.4 | ..... (I 5] P ) 4.4 | ...

Nore.—Discharge determined from rating curve well defined below 20 million gallons per day and
fairly well defined between 20 and 200 million gallons per day. Discharge July 1-17, Aug. 7-13, Oct. 1-17,
Nov. 28-30, Dec. 15-24, Jan. 16-26, Feb. 19-23, 27 and 28, and Mar. 3-22 determined by comparison with
records of flow of Nailiilihaele Stream.

Monthly discharge of Kailua Stream mear Huelo, Maui, for the year ending June 30,
1917 :

Discharge. Total run-off.
Month. Million gallons per day.
Seé%‘;d' Mﬁ]ion J.f&erte-
gallons. eet.
Maximum. | Minimum. | Mean. (mean).

July. i 116 53| 16.6 25.7 514 1,580
August..... 66 7.4 25.5 39.5 792 2,430
September. . 62" 5.3 14.8 22.9 444 1,360
October. 22 2.9 9.80 15.2 304 932
November 150 5.3 32.3 50.0 968 2,970
December. 223 b 47.6 73.6 1,480 4,530
January. 42 3.6 10.1 15.6 312 961
February.. 32 1.1 2.93 53 82 252
March. 14 1.6 4.15 6.42 129 395
APl THS 145 3.6 16.3 25.2 488 1,500

BY ceacocana 45 3.6 10.3 9 318 9
June 37 2.2 6.84 10.6 205 630
223 1 16.5 25.5 6,030 18, 500

HOOLAWALIILII STREAM NEAR HUELO, MATIL

Locarion.—400 feet above New Hamakua ditch crossing, about 4 miles by trail west
of Huelo.

RECORDS AVAILABLE.—April 5, 1911, to June 30, 1917.

GageE.—Stevens water-stage recorder installed June 19, 1914, at same location and
datum as original staff gage.

DiscHARGE MEASUREMEJTS.—Made by wading or from footbridge at gage.
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CHANNEL AND coNTROL.—Channel at gage is a pool about 100 feet long and 10 feet
wide formed by concrete control 12 feet long over which water makes a drop of
about 50 feet; banks slope gently and are covered with dense growth of vegetation.

ExXTREMES 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 gallons per
day, or 1.3 second-feet).

Maximum stage recorded during year, 1.8 feet at 8 p. m., December 9 (discharge,
approximately 250 million gallons per day, or 387 second-feet); minimum stage
recorded, 0.05 foot August, September, February, and March (discharge, 1.3
million gallons per day, or 2.0 second-feet).

Diversions.—None above station.

Reguration.—None.

Accuracy.—Record good below and fair above 20 million gallons per day.

Discharge measurements of Hoolawaliilii Stream mear Huelo, Maui, during the year
ending June 30, 1917.

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

Discharge. Discharge.
Dat: hGa\ge Dat hGaglft

e g Million iy oig Million

(feet). Ss;gggd- gallons (feet). S(}gg?d- gallons

& per day. . per day.
Boptol2., cstinsides 0.15 5.95 39 Feb.15. . vvcieiva- > 0.06 2.22 1.4
OPLLT e eres s nue A1 4.40 2.8 I May: 22. .54 Janed i .16 5.48 3.5

BIBe AR oo rsnalss s .24 8.15 5.3

Daily discharge, in million gallons, of Hoolawaliilis Stream mear Huelo, Mausi, for the
year ending June 30, 1917 .

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
12 9.0 2.2 4.8 6.5 6.5 2.2 3.2 1.3 3.2 23 2.2
9.0 12 3.2 3.2 6.5 9.0 2.2 2.2 1.3 3.2 12 3.2
9.0 15 2.2 3.2 9.0 | 40 2.2 2.2 1.3 3.2 9.0 2.2
6.5 9.0 2.2 3.2 6.5| 19 4.8 2.2 13 3.2 6.5 2.2
6.5 6.5 1.3 3.2 40 9.0 4.8 2.2 1.3 3.2 4.8 2.2
6.5 6.5 2.2 3.2 23 6.5 2.2 2.2 L3 3.2 4.8 3.2
4.8 6.5 3.2 3.2 12 4.8 4.8 2.2 1.3 3.2 4.8 2.2
4.8 4.8 3.2 3.2 9.0 4.8 3.2 2.2 3.2 3.2 3.2 3.2
4.8 4.8 3.2 3.2 6.5 9.0 2.2 2.2 4.8 3.2 3.2 3.2
4.8 3.2 3.2 3.2 6.5| 23 2.2 2.2 2.2 3.2 3.2 3.2
4.8 4.8 3.2 3.2 6.5 9.0 2.2 2.2 2.2 4.8 3.2 3.2
3.2 6.5 3.2 2.2 4.8 6.5 2.2 1.3 2.2 3.2 3.2 3.2
6.5 12 3.2 2.2 4.8 6.5 2.2 1.3 2.2 3.2 3.2 3.2
4.8 28 3.2 2.2 4.8 6.5 2.2 1.3 2.2 3.2 3.2 3.2
4.8 12 4.8 2.2 4.8 4.8 2.2 1.3 3.2 3.2 3.2 2.2
6.5 6.5 3.2 2.2 6.5 6.5 2.2 1.3 2.2 3.2 3.2 2.2
9.0 6.5 3.2 2.2 9.0 9.0 2.2 1.3 2.2 3.2 4.8 2.2
6.5 6.5 3.2 2.2 4.81 15 2.2 1.3 3.2 3.2 15 3.2
4.8 6.5 9.0 2.2 4.81 15 2.2 2.2 2.2 2.2 4.8 2.2
4.8 6.5 4.8 2.2 4.8 12 2.2 1.3 2.2 3.2 3.2 2.2
3.2 4.8 4.8 2.2 3.2 28 2.2 1.3 2.2 3.2 3.2 2.2
3.2 4.8 4.8 2.2 2.2 | 34 2.2 1.3 2.2 3.2 3.2 2.2
3.2 3.2 4.8 2.2 2.21 91 2.2 1.3 2.2 3.2 4.8 2.2
3.2 3.2 6.5 2.2 3.2 40 2.2 n 2.2 3.2 3.2 2.2
3.2 3.2 4.8 2.2 3.2( 12 3.2 1.3 2.2 3.2 3.2 2.2
3.2 2.2 4.8 4.8 3.2 6.5 6.5 1.3 3.2 3.2 3.2 2.2
3.2 2.2 4.8 4.8 6.5 6.5 3.2 1.3 2.2 3.2 3.2 2.2
3.2 2.2 4.8 3.2 9.0 6.5 3.2 4.8 2.2 6.5 3.2 2.2
3.2 2.2 4.8 6.5 6.5 4.8 8.2 caneiat 2.2 | 66 3.2 3.2
3.2 1.3 4.8 12 6.5 3.2 8.2 ats 2.2 | 34 3.2 2.2
12 2.2 et 618 s 3.2 8.2 |=cas-s B (a3 e 22 e

Nore.—Discharge determined from a rating curve well defined below 20 million gallons per day.
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Monithly discharge of Hoolawaliilii Stream near Huelo, Maus, for the year ending June 30,

1917
Discharge. Total run-off.
Month. Million gallons per day. .
Second- | Miflion | Acre-
(mean) gallons. feet.
Maximum. | Minimum. | Mean.

AREI ST e R e R 12 3.2 5.43 8.40 168 517
VAW ST b D G M TS S . 28 1.3 6.60 10.2 205 628
September:. tiic e rsetas o o 9.0 1.3 3.89 6.02 117 358
October...... < 12 2.2 3.40 5.26 105 323
November. S 40 2.2 7.56 11.7 227 696
December 91 3.2 14.8 22.9 458 1,410
January 6.5 2.2 2.82 4.36 87 268
February 4.8 1.3 1.85 2.86 52 159
March. 4.8 1.3 2.24 3.47 70 213
April.. 66 2.2 6.45 9.98 194 594
AN R W P B 23 2.2 5.07 7.84 157 482
£ TR e S S A St £ et 3.2 2.2 2.57 3.98 il 237
Phowear.-Llve Josztssuss et 91 1.3 5.25 8.12 1,920 5,880

HOOLAWANUI STREAM NEAR HUELO, MAUI

Location.—500 feet above crossing of New Hamakua ditch, about 5 miles by trail
west of Huelo.

REcorDps AvAtLABLE.—December 12, 1910, to June 30, 1917.

Gage.—Stevens water-stage recorder installed June 20, 1914, 200 feet upstream from
original staff which it replaced.

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

CHANNEL AND CONTROL.—Stream drops over a low waterfall into a large circular pool
with gently sloping banks. Control at outlet of pool composed of boulders;
probably permanent.

EXTREMES 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 (discharge, 1.0 million
gallons per day, or 1.6 second-feet).

Maximum stage recorded during year, 4.2 feet at 7 a. m. December 23 (discharge,
approximately 300 million gallons per day, or 464 second-feet); minimum stage
recorded, 0.05 foot October and February (discharge, 1.1 million gallons per day,
or 1.7 second-feet).

Diversions.—None above station.

REeguraTION.—None.

Accuracy.—Determinations based on well-defined rating curve and continuous gage-
height record. Records good for all stages below 60 million gallons per day.

Discharge measurements of Hoolawanwi Stream mear Huelo, Maut, during the year ending
June 30, 1917.

Discharge.
ey ‘ Made b hGag]:at
ate. it b o =
(feet). | Second- Mﬁhon
feet, gallons.
i per day.
July 19. 0.54 12 7.8
Jan. 19. 34 3, s
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Daily discharge, in million gallons, of Hoolawanui Stream mnear Huelo, Maui, for the
year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov.:| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June
16 19 6.8 3.4 42| 10 5.9 2.2 2.8 2.2| 32 2.2
13 19 13 3.4 6.8 18 5.0 1.8 2.2 1.8| 18 2.8
12 26 5.9 2.2| 10 32 5.9 1.8 2.2 1.8 12 2.2

9.0 16 5.0 2.2 6.8 24 14 1.8 5.0 2.2 9.0 2.2
9.0 12 5.0 2.2 42 13 10 1.8 2.8 4.2 6.8 2.2
7.9 9.0 5.0 2.2| 32 10 10 18 2.8 2.2 2.8 2.8
6.8 7.9] 18 1.8 18 7.9| 13 1.8 1.8 2.2 5.0 2.2
5.9 6.8| 12 1.8] 12 7.9 9.0 1.8 2.2 1.8 4.2 2.8
5.9 6.8 6.8 1.8 9.0| 18 6.8 1.8 9.0 1.8 3.4 2.8
5.9 5.9 7.9 1.8 6.8 64 5.9 1.8 2.8 18 3.4 2.8
79 79 5.9 1.8 59| 30 5.9 1.8 2.8 4.2 3.4 2.8
59| 12 5.0 1.8 5.0| 14 5.9 1.4 2.8 2.8 2.8 2.8
9.0 16 5.0 1.8 50| 12 5.0 1.4 2.2 2.2 2.8 2.8
6.8 23 4.2 1.8 4.2 12 4.2 1.8 2.2 2.2 2.8 2.8
72913 5.0 1.8 50| 10 3.4 i 15 | 3.4 2.8 2.8 2.2
16 9.0 4.2 1.8 16 13 3.4 1.1 2.8 1.8 3.4 2.2
18 9.0 3.4 1.8 28 23 3.4 2l 2.2 2.2 5.0 2.2
10 9.0 3.4 2.2 12 24 2.8 b I 2.8 1.8| 16 2.8
9.0 13 16 1.8 79| 23 2.8 2.2 2.2 1.8 4.2 2.2
6.8 | 13 5.0 1.4 5.9 18 2.8 1.4 1.8 2.8 3.4 2.2
5.9 9.0 4.2 1.4 50| 52 2.2 1.4 1.8 2:2 4.2 2.2
5.0 7.9 5.0 1.4 4.2} 74 2.2 L 1.8 2.2 4.2 4.2
4.2 6.8 5.9 1.8 4.2 | 136 2.2 j B 1.8 2.2 4.2 2.2
4.2 5.9 5.9 1.4 5.0 58 2.2 1.1 1.8 2.2 3.4 1.8
3.4 5.0 5.0 18] 50| 24 3.4 T4 1.8 1.8 3.4 1.8
3.4 5.0 4.2 5.0 7.9 18 5.9 Tl 1.8 1.8 2.8 1.8
4.2 5.0 3.4 59| 13 14 2.8 L1 1.4 1.8 2.8 3.4
4.2 4.2 3.4 2.2 18 13 2.2| 14 1.4 3.4 2.8 2.8
3.4 4.2 2.8 4.2 12 9.0 22 2.2 52 2.2 3.4
5.0 3.4 2.8 14 14 7.9 . 11 SN 2.2 32 2.2 2.2
30 LU Rt (R0 6.8 Bl LA 15 o el 2:2 e o

Nore.—Discharge determined from rating curve well defined below 60 million gallons per day. Dis-
charge Oct. 12-17 and June 1-21 estimated by comparison with records of flow of Hoolawaliilii Stream.

Monthly discharge of Hoolawanui Stream near Huelo, Maus, for year ending June 30,

1917.
Discharge. Total run-off.
Month. Million gallons per day.
Sef(é%%d- Mﬁlion xf&crte-
gallons. eet.
Maximum. | Minimum. | Mean. | (mean).
it A e o L 30 3.4 8.44 13.1 262 803
ABPHSte . W ihsponomians 26 3.4 10.2 15.8 315 970
September............... 18 2.8 6.17 9.55 185 568
October...... 14 1.4 2.75 4.25 85 262
November. 42 4.2 11.0 17.0 331 1,010
December 136 6.8 25.7 39.8 796 2,440
January.. 14 2.2 5.01 7.75 155 477
RGO . .o o v b 14 14 1.96 3.03 55 168
14 Skl F M T 9 1.4 2.59 4.01 80 246
e 07w | R RS N 52 1.8 4.94 7.64 148 455
NI S B o e e b i sl 32 2.2 5.73 8.87 178 545
T R el et Y L R 4.2 1.8 2.53 3.91 76 233
DO ORI go s aiz o ter Setiae 136 1.5 7.30 1123 2,670 8,180
HONOPOU STREAM NEAR HUELO, MAUIL
LocaTioN.—200 feet above New Hamakua ditch crossing, about 6 miles west of

Huelo.

RECORDS AVAILABLE.—December 10, 1910, to June 30, 1917.
GaGrE.—Stevens water-stage recorder, installed June 19, 1914, at same location and

datum as original staff.

DiscmArRGE MEASUREMENTS.—Made by wading or from footbridge at gage.
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C'HANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above and
below gage; right bank is overflowed during floods; left bank steep and high.
Control an old iron weir set in concrete; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stdge recorded during period of record, 3.7
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).

Maximum stage recorded during year, 3.15 feet at 7 p. m., April 30 (discharge,
approximately 120 million gallons per day, or 186 second-feet); minimum stage
recorded, 0.1 foot October and February (discharge, 0.5 million gallons per day,
or 0.77 second-foot).

Driversions.—None above station.

RecuraTioN.—None. 4

UrtuizarioN.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Discharge determined from rating curve well defined for low stages.
Records for medium and flood stages fair.

Discharge measurements of Honopou Stream near Huelo, Maui, during the year ending
June 30, 1917.

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

Discharge. Discharge.
IGag}(let Mill Dat hGagt?t Mill
Date heig] illion ate, eig| illion
(feet). S(}gg?d- gallons (fegt). Se;_ggltul- gallons
3 per day. i per day.
980 S 0.19 1.96 1,35 [May220 Sl 0.26 2.53 1.6
A o e .18 1.55 1.0

Daily discharge, in million gallons, of Honopou Stream mnear Huelo, Mawsi, for the year
ending June 30, 1917.

July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. ‘ Mar. | Apr. | May. | June
5.5 4.6 1.8 1.8 1.8 3.0 2.4 1.3 1.3 1.3 | 17 1.8
4.6 6.5 2.4 1.8 2.4 5.5 1.8 .8 .8 1.3 9.5 2.4
3.8 6.5 L3 1.3 3.0 17 2.4 .8 1.3 1.3 6.5 1.8
3.0 4.6 1.3 8| 2.4 9.5 3.0 .8 1.8 1.3 5.5 1.3
2.4 3.8 1.3 8| 22 6.5 2.4 .8 1.3 1.3| 4.6 1.3
1.8 3.0 1.8 .8 12 4.6 3.0 .8 1.3 1.3| 3.8 1.8
1.81 :.8.0 3.0 .8 6.5 3.8 3.0 ol 1.3 1.3 3.0 1.3
1.3 2.4 3.0 .8 5.5 3.8 3.0 .8 3.0 1.3 3.0 1.8
1.3 2.4 1.8 .5 3.8 6.5 3.0 .8| 8.8 1.3 3.0 2.4
1.3 1.8 2.4 .5 3.8 13 3.0 .8 1.8 1.3 2.4 1.8
2.4 3.0 1.8 5| 3.8 8.5 3.0 .8 1.8 1.8 2.4 1.8

.8 3.8 1.3 .5 3.0 55| 3.0 .8 1.8 1.3 2.4 1.3
2.4 6.5 1.3 .5 2.4 4.6 2.4 .8 1.8 1.3 1.8 1.3
1.8 1L 1.3 .5 2.4 4.6 2.4 .8 1.8 1.3 1.8 1.3
1.3 4.6 2.4 .5 3.0 3.8 2.4 .81 3.0 1.3 1.8 1.3
3.0 3.8 1.3 .5 3.8 4.6 1.8 .5 1.8 1.3 2.4 1.3
3.8| 3.8 1.3 .81 4.6 6.5 1.8 .5 1.3 1.3 4.6 1.3
2.4| 3.0 1.3 .8 24| 85 1.3 .8 2.4 1.3 6.5 1.3
2.4 4.6 6.5 .5 1.8 7.5 1.3 1.8 1.8 1.3 2.4 1.3
2.4 3.8 2.4 .5 1.8 6.5 1.3 .8 1.8 1.8 1.8 1.3
1.8 3.0 1.8 .5 1.8] 15 1.3 .8 1.3 1.3 2.4 1.3
1.8 3.0 2.4 ) 1.3 22 1.3 +R 1.3 1.3 1.8 1.3
1.8 2.4 2.4 .8 1.3 38 1.3 .5 1.3 1.3 2.4 .8
1.3 2.4 3.0 >0 1.81 19 1.3 .5 1.3 1.3 2.4 .8
1.3 1.8 2.4 .5 1.3 ] 12 2.4 .5 1.3 1.3 1.8 .8
1.3 1.8 2.4 2.4 1.8 8.5 3.8 -5 1.3 1.3 1.8 .8
1.8 1.8 2.4 1.8 3.8 6.5 1.3 .8 1.3 1.3 1.8 1.3
1.3 1.8 1.8 .81 6.5 5.5 1.3 5.5 1.3 3.0 1.8 1.3
1.3 1.3 1.81 3.0 3.8 3.8 1.3 1.3 | 24 1.8 2.4
1.8 1.3 1.8] 5.5| 4.6 3.0 1.3 1.3] 19 1.8 .8
7.5 1.8 ook 108 [tk 3.0 1.3 1.3 Paeers ¢ b e

Nore.—Discharge determined from rating curve well defined below 5 million gallons per day. Dis-
c%mrge Dec. 25to Jan. 1and Mar. 30 to Apr. 19 determined by comparison with records of flow of Hoolawanui
gtream.
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Monthly discharge of Honopou Stream mear Huelo, Maui, for year ending June 30, 1917.

Discharge. Total run-off.
2 Million gallons per day. "
- st e Second- | iflion | Acre-
Maximum. | Minimum. | Mean. | (mean). gallons. feet.
7.5 0.8 2.32 3.59 72 221
11 1.3 3.51 5.43 109 334
6.5 1.3 2.11 3.26 63 194
5.5 .5 1.08 1.67 34 103
22 1.3 4.01 6.20 120 369
38 3.0 8.71 13.5 270 829
3.8 1.3 2.12 3.28 66 202
5.5 .5 .96 1.49 27 82
3.8 .8 1.65 2.55 51 157
24 1.3 2.74 4.24 82 252
17 1.3 3.46 5.35 107 329
2.4 oe 1.43 2.21 43 132
38 .5 2.86 4.43 1,040 3,200

NEW HAMAKUA DITCH AT HALEHAKU WEIR, NEAR HUELO, MAUIL

Locarion.—Just above crossing of Halehaku Stream, about 7 miles by trail west of
Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1917.

GaGe.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by 25-foot Cippoletti weir.

CHANNEL AND CONTROL.—Large pool at weir.

EXTREMES OF DISCHARGE.—See monthly-discharge table.

Diversions.—None above station.

RecuraTION.—By gates at frequent intervals.

UriLizaTioN.—Irrigation of sugar cane.

Accuracy.—Records good.

CooreraTION.—Daily-discharge record copied from records of East Maui Irrigation Co.

Daily discharge, in million gallons, of New Hamakua ditch at Halehakw weir, near
Huelo, Maus, for the year ending June 30, 1917.

Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
70.1| 74.9 | 54.5| 53.8| 56.8 36.7 | 68.2 48.6
72.1| 6L.0| 53.6 | 56.9 | 59.8 39.1| 54.9 54.0
72.4| 53.4| 53.8| 59.8| 64.3 32.1| 48.5 66. 2
70.4 | 53.7 | 53.7| 57.6| 67.4 30.5| 54.5 65. 4
69.7 | 54.3 54.0| 70.6 | 57.1 50.7 | 55.4 63.0
69.7 { 54.5| 53.1| 70.1 | 53.5 56.8 | 52.0 66.7
69.1| 63.0| 46.0 ( 65.8 | 53.5 46.1 | 50.4 65.8
68.61 55.1| 45.5| 53.6 | 55.8 42.4 | 50.4 66.9
65.6 | 53.7| 48.2| 53.6 | 56.7 38.8 | 48.2 70.1
71.5) 54.3| 44.2( 53.9| 69.7 35.8 | 45.3 65.3
73.0] 53.9| 37.7| 54.2| 65.5 55.5 | 46.4 67.6
71.1| 53.8| 36.2| 54.2 | 56.4 56.1 | 53.5 64.9
70.2 | 53.8| 50.0 | 52.3 | 54.3 48.0 | 59.8 61.7
69.0 | 53.8| 39.3 | 41.7| 54.1 51.4 | 57.1 52.4
70.8 | 54.4| 38.4 | 39.8| 54.3 58.9 65.8 44.7
73.0 52.8| 39.2| 53.7| 56.5 56.9 | 62.5 44.3
7.7 53.6| 50.0| 70.1| 58.6 55.8 | 68.8| 39.7
72.3 | 54.7| 53.8| 58.3] 59.3 59.8 | 71.4 40.6
71.5| 56.4| 53.6 | 53.7| 59.3 52.0 | 65.0 42.3
71.5| 53.8| 53.4| 53.7| 58.4 50.9| 60.0| 34.4
70.0 ] 53.8| 50.2 | 53.5| 60.9 55.7 1 66.9 30.9
71.4 | 54.8| 48.9| 48.0| 62.5 53.2 | 65.1 43.0
69.7 ) 54.4| 53.2( 41.4| 29.4 58.91 63.2 51.0
70.1:] .63.8.1 62.9} 41.8]....... 56.3 | 68.7 39.5
69.8| 53.7| 47.6 | 51.2 5.2 45.0 | 68.0 37.7
71.4 | 53.6 | 53.2| 51.5| 83.9 39.9| 64.0| 324
70.2 | 53.9| 54.4| 60.0( 33.8 37.2 | 55.9 43.6
68.7 | 53.6( 53.8| 58.7( 36.3 43.0 | 55.0 62.5
63.3 | 53.7| 53.7| 54.2 | 28.9 69.5| 519 57.7
64.9 | 53.5| 62.2| 58.5| 40.5 67.6 | 49.9 57.4
70: 37 [Srrren S8k, e 39::8s1 8304 | Rl - BOC 0SS RN 49.2 o 2

No1eE.—No flow Dec. 24.
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Monthly discharge of New Hamakua ditch at Halehakw weir, near Huelo, Maui, for
year ending June 30, 1917.

Discharge. Total run-off.
Month. illi 11 day. =

n Million gallons per day seé%,gd Million e

Maximum. | Minimum. | Mean. | (mean). | 8allons. fest:
A3 I e B S e 73.8 64.8 68.9 106 2,130 6,550
AVEUSE < - % oo msode sokaide s 73.0 63.3 70.1 108 2,170 6,670
September..... .. ..o 74.9 52.8 55.2 85.4 1, 660 5,080
[0]670) oT<) R SN 62.2 36.2 49.7 76.9 1,540 4,730
November.......c.cccecncnannn. 70.6 39.8 54.9 84.9 1, 650 5,050
December (30 dayS).cueaeenannnn 69.7 5.2 51.4 79.5 1,540 4,730
JaRuAry cuee st e 55.0 33.1 45.2 69.9 1,400 4,300
February. . 50.8 18.8 28.1 43.5 788 2,410
March. ... 55.3 25.6 36.9 57.1 1,140 3,510
April 69. 5 30.5 49.4 76.4 1,480 4,550
ay. 71.4 45.3 57.9 89. 6 1,800 5,510
A F7he T MO ST T, 70.1 30.9 52.7 81.5 1, 580 4,850
The Wear. o o= oessmmnioms B e e L e e e 18,900 i 57,900

EKAUHIKOA! DITCH AT OPANA WEIR, NEAR HUELO, MAUIL

Locatron.—A short distance below crossing of Opana Stream, about 8 miles by road
west of Huelo post office. '

RECORDS AvAILABLE.—January 1, 1910, to June 30, 1917.

GaGe.—Friez water-stage recorder.

DISCHARGE MEASUREMENTS.—By 25-foot sharp-crested weir.

CHANNEL AND CONTROL.—Large pool at weir.

ExXTREMES OF DISCHARGE.—See monthly-discharge table.

Drversions.—None above station.

REecurATION.—By gates at frequent intervals.

Urinizarion.—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 Kauhikoa ditch at Opana weir, near Huelo, Maus,
Jor the year ending June 30, 1917.

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

41.8 47.6 13.4

—

"12.5| 50.8

=
0D o 0, M SRt

IO I OTN R W=D © O
=N oo

LN oaSER

- OO o
Npovoo apESR BEEREN YBHYE wwe

DNOEUMP HUINO® EWAOD NTOROH DL
o
1)
~

NoTE.—No flow on days for which discharge is not given.

1 New alinement of Old Hamakua ditch west of Halehaku Gulch.



ISLAND OF MAUTL 169

Monthly discharge of Kauhikoa ditch at Opana weir, near Huelo, Mausi, for year ending
June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day. 5

da e Second- | wilion | Acre-

Maximum. | Minimum. | Mean. | (mean). gallons. feet.
July (28 AAYS).nennceenceeaeeeananns 60.3 0.5 15.5 24.0 434 1,330
T T Nt o I SL RS Yapeii . 63.3 4.5 22.7 35. 704 2,160
September. .....cceeieiiiiennnn... 58.7 13.4 28.4 43.9 852 2,610
October (21 days). .. i 46.5 .3 15.5 24.0 325 999
Novembel\‘ (27 days) e 66. 8 .8 29.7 46.0 802 2,460
December (22 days) . g 87.3 22.9 55.2 85.4 1,210 3,730
T n a FA T T R N RO |- SRR s PR o 0 ot AR o [ e 10 30
Mal‘gh (9 days).... e 8.3 1.2 4.22 6.53 38 117
April (10 days).... N 75.4 .4 1747 27.4 177 543
June (17 days)........ S 13.6 .3 39.2 60.7 67 2,050
N S e S el e B [ i 4,620 16, 000

LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MAUIL

LocaTioN.—A short distance west of Halehaku Gulch, about 7 miles by road north-
west of Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1917.

GaGE.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by sharp-crested weir 16} feet long, with bot-
tom and end contractions.

CHANNEL AND CONTROL.—Large pool back of weir.

E¥TREMES OF DISCHARGE.—See monthly-discharge table.

Diversions.—None above station.

REecurLaTION.—By gates at frequent intervals.

UtiLizatioNn.—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 Lowrie ditch at Opana weir, near Huelo, Maus,
Jor the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June
1% 58.8| 57.7| 57.6| 52.6 | 54.4| 48.1| 27.7| 41.2| 37.3| 52.8 41.5
2.. 58.8| 66.6 | 57.5( 57.1( 57.3| 43.4| 17.0| 27.0| 46.6 | 52.2 52.2
3. 59.0| 55.4| 55.2 55.8 | 56.4| 46.8| 16.7 | 36.6 [ 3L.9 [ 58.1 51.1
4., 58.9| 54.9| 53.2| 56.4| 58.6| 58.1| 15.7| 55.8| 34.7 | 57.6 46.4
5. 59.0| 58.3| 51.3| 59.2| 59.0| 58.6 | 14.7| 49.0( 57.0| 57.7 53.9
65 58.8| b58.4( 52.5| 58.8| 55.4| 58.0| 13.9| 27.6 | 53.6 | 55.4 55.8
Vi 58.6 | 57.8 | 48.3| 58.4| 53.2| 58.8| 13.6 | 30.4 | 54.2| 55.4 53.1
8.. 58.7| 58.5| 5L.9| 58.1| 52.6 | 54.5| 12.9| 43.4| 47.5| 45.3 54.9
9. 58.1| 58.5| 50.7| 57.9| 53.8| b54.3| 13.0| 55.7| 44.4| 46.0 56.7
10.. 58.4 | 59.1| 45.2| 57.9| 59.4| 48.4| 12.4| 40.4| 41.3| 42.7 54.7
11. 58.8| 58.8| 41.0| 57.8| 59.0| 57.4| 1.7 | 30.7| 57.4| 48.2 56.7
12.. 58.8 58.1 | 43.5| 52.2| 55.7| 58.9| 11.8| 5L.5| 50.6 | 57.6 54.7
13. 59.2 | 58.1 | 44.3| 49.8| 58.7 5 48.7 | 50.1 48.1
14.. 59.8 | 56.7 | 41.3 | 45.8 | 46.4 56.7 | 57.0 46.9
B aaien 58.9| 54.2 | 51.0| 42.5| 52.7 50.9 | 54.7 39.5
h [ RN e 58.9| 56.9 | 49.6 | 57.6 | 58.9 51.5 | 55.8 33.7
2= 59.1| 51.3 | 56.3| 54.4| 59.3 54.5 | 57.7 31.6
18.. 58.7 | 40.0( 55.8| 50.9 | 59.5 51.6 | 54.7 50.2
19.. 59.1 6.7| 55.5| 53.9| 56.8 44.0 | 57.4 34.7
20. 58.8| 11.6 | 53.2| 51L.5| 20.8 53.6 | 55.1 32.2
21. 58.8| 57.5| 47.5| 46.0 | 18.9 43.8 | 55.9 31.3
22 58.8| 56.7| 54.1| 46.2 | 18.3 51.0 | 50.2 43.2
23.. 58.8| 58.2| 53.3| 40.0| 23.9 49.4 | 53.8 38.2
24.. 58.8| 58.2( 50.0| 48.8 4.6 33.8 | b57.4 33.1
25. 58.7| 58.1( 46.7| 49.6 1.6 35.5 | 57.6 29.4
26. 58.1 | 58.0( 56.1| 50.8 1.6 38.8| 53.2 27.1
. o 57.9 | 57.7| 56.6 | 47.1 71 36.7 | 52.3 47.1
28.. 58.1| 56.4| 56.1| 56.8 | 14.8 44.9 | 55.5 53.7
29.. 58.1| 54.5| 56.2 | 54.8 6.9 61.0 | 44.8 46.9
30.. 55.8| 51.0| 57.4| 58.8 | 24.7 60.1 | 37.0 25.6
Btz 254 i it SR ONEA 58 Bl s e een 39.3 | 824 sl 40,0 1 te ab.dlf. e
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Monthly discharge of Lowrie ditch at Opana weir, near Huelo, Maut, for year ending
June 30, 1917.

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

2 L Second- | Million | Acre-

' |Maximum. | Minimum. | Mean. | (mean). | 8allons: feet.
59.2 50.4 57.6 89.1 1,790 5,480
59.8 55.8 58.6 90.7 1,820 5,570
.......... 59.1 6.7 53.1 82.2 1,590 4,890
.......... 57.6 41.0 51.8 80.1 1,610 4,930
NOVEMDOT . oo o ane e simrs 5o s 59.2 40.0 52.9 81.8 1,590 4,870
Deehiber: M on - S e 59.5 1.6 40.3 62. 4 1,250 3,830
LT L O e 58.9 17.0 39.7 61.4 1,230 3,780
EODIOanY e, o s e 52.9 10.3 21.6 33.4 604 1,860
T B et S S ] el i 55.8 27.0 39.7 61.4 1,230 3,780
AP Ol e el e LR Sl 61.0 31.9 47.4 73.3 1,420 4,360
AR el S e 58.1 35.4 52.4 81.1 1,620 4,990
5 e M N, T T T A 56.7 25.6 44.1 68.2 1,320 4,060
3T/ T) e SR s e 61.0 1.6 46.8 72.4 17,100 52,400

HAIKU DITCH AT PEAHI WEIR, NEAR HUELO, MAUIL

Locarion.—In Peahi about 8 miles by road northwest of Huelo post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1917.

GaceE.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by sharp-crested weir, 163 feet long, with bottom
and end contractions.

CHANNEL AND CONTROL.—Large pool at weir.

EXTREMES OF DISCHARGE.—See monthly-discharge table.

Diversions.—None above station.

REecuration.—By gates at frequent intervals.

Urtuizarron.—Irrigation of sugar cane.

Accuracy.—Records good. !

CoopreErATION.—Daily-discharge record copied from records of East Maui Irrigation Co.

Daily discharge, in million gallons, of Haikw ditch at Peahi weir near Huelo, Mawi, for
the year ending June 30, 1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr ’ May. | June.
60.1| 73.9( 63.9| 59.2| 54.2| 55.5| 26.8 2.0 1.4 0.9 | 82.6 13.7
62.2| 77.7| 63.3| 58.3| 50.3| 64.6 | 18.3 2.0 3.2 .9 80.3 46. 4
70.4 | 84.6( 60.6 | 29.9| 68.6| 76.3 | 20.6 2.0 -9 3.3 | 71.4 36.3
69.9| 75.3| 48.5| 28.3| 69.7 | 72.8| 70.9 L9 .9 4.4 | 53.0 31.3
79.1| 73.5| 49.5} 22.1| 84.3| -58.4 | 71. 1.7 .9 34.1| 25.3 32.2
69.1] 7.2} 62.4 54| 76.3| 46.9 | 62.2 1.2 .9 6.5 | 36.8 58.2
47.8 | 58.9 | 70.0 4.6 | 58.7| 46.8 | 69.4 1.0 .9 3.5 29.9 20. 2
30.6 | 53.9| 77.3 5.1| 61.1| 42.9| 27.9 1.0 2.3 3.1 33.6 54.9
23.1| 44.1| 69.4 6.6 | 37.4| 32.2 6.3 1.0 .9 2.6 22.3 59.5
39.6 | 42.2| 69.8 4.7 36.4| 76.8 2.8 1.0 9| 2,61 -11.2 20.9
68.4 | 65.2| 6L.4 3.7| 35| 72.9 4.8 1.0 9] 52.1 12.6 55.2
59.7 | 66.2| 540 10.2| 24.8 | 53.2 2.7 1.0 .9 2.5 32.4 55.1
80.1| 68.1| 46.2| 17.1 8.0| 65.¢ 2.6 1.0 19 82| 20.8 16.4
74.1| 87.7| 37.4 3.4 6.1 59.6 2.4 1.3 9| 25.3| 32.4 14.4
4.7 | 74.1| 4.5 4.3 85| 553 2.4 1.2 1.0 | 38.2( 351 16.0
78.3 | 68.9| 43.9 4.7| 8L7| 545 2.3 T .91 23.9( 35.1 25.
85.2| 69.7| 34.1( 54.7| 783| 749 2.3 1.1 .9 36.6| 67.4 10. 6
76.7 | 68.4; 39.6 | 45.1; 47.2| 8L.5 2.1 1.1 9| 30.51 71.1 12.5
73.8| 71.4| 62.6 | 24.5| 28.6| 71.3 2.3 1.1 .9 14.2 | 54.9 9.4
6.2 71.4| 741 151 | 30.0| 67.9 2.2 i 910 379 21.0 8.2
51.8 | 69.3| 53.7 6.4 | 26.8| 68.9 2.2 1.2 .9 20.4| 37.0 7.5
32.0 | 68.0f 51.0| 14.3 2L Y02 2.0 1.3 9 2.9 29.1 26.1
26.8 | 62.8| 67.8| 30.9 5.8 75.1 L 1.3 (9| 4.4 559 13.1
2.1 | 65.8.| 67.0 | 13.0'] 19.7 |' 45.1 1.6 1.3 .9| 3L3| 66.5 11.4
26.9 [ 56.7| 65.8 4.4| 26.6 | 30.0 1.6 1.3 .9| 185 42.3 10.7
34.4| 55.7| 62.9| 54.9| 39.6 [ 28.4 1.5 1.3 .9 9.5 17.3 9.1
61.6 | 53.0 48.3 | 68.7 | 45.9| 30.2 1.3 1.2 ] 8.3 | 13.6 24.9
68.4| 589 38.6| 66.7| 68.5| 29.9 1 1.3 9] 297..5: | 215.9 37.6
49.6 | 51.9| 31.7| 53.8| 57.5| 28.9 1.1 9| 8.4 13.1 23.4
66.3| 46.0| 31.6 | 77.3| 75.7| 29.6 1.5 9| 8L1| 23.5 26.1
85.5| 60,3 |....... 60 3 B . 37.6 1.6 g [ = 17. 1 o
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Monthly discharge of Haikw ditch, at Peilki weir mear Huelo, Maut, for year ending
June 30, 1917.

Discharge. Total run-off.
. illi day. " .

Month Million gallons per day:. sef(g%d Million e

Maximum. | Minimum. | Mean. | (mean). | 8alloms. feet.
AT ot W e LR St 85.5 §3i 58.4 90. 4 1,810 5, 560
August............ 87.7 42.2 65.0 101 2,010 6,180
September 77.3 3L.6 55.0 85.1 1,650 5,060
October 77.3 3.4 28.0 43.3 867 2,660
November 84.3 5.8 43.9 67.9 1,320 4,040
December. 81.5 28.4 55.0 85.1 1,700 5,230
January 71.0 L1 13.5 20.9 420 1,280
February 2.0 1.0 1.29 2.00 36 111
Miarehe Lo e 2.3 .9 .97 1. 50 30 92
April i 84.4 |- .9 93.8 36. 1 698 2,150
L A ST R O 82.6 11.2 37.6 58.2 1,170 3,580
A7 S SRR 1§ S R P 59.5 7.5 26. 2 40.5 787 | 2,410
3] v e R 87.7 I .9 } 34.3 53.1 12,500 | 38,400

. 1

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 Maus for the year ending June 30, 1917.

Discharge.
D Dokt | meong. | MIon
ate, Stream Locality. eigh illion
. (feet). | S6COnd- | gallons
W per day.
July 28 [ Olowalu ditch......... In tailrace of power house............. 0.70 7.6 4.9
July 24 | North Waiehu......... ‘}r‘ﬁilehbelow intake of North Waiehu .85 .3 .2

itch.
_____ (51 R P e .54 35 25
_____ 73 13 R o 0 ¢ S S A . .53 21 15
..... (3 7% S O NN e i IR R S . - .48 12 08
..... R P R S .94 98 65
..... (o R R P e S .59 34 22
..... (i [ RS AT ) Ny .33 05 03
..... O e e AR S N =l 37

Just east of Puohakamoa Stream...... .......... 33.3 21.5

ISLAND OF HAWAII.

UPPER HAMAKUA DITCH AT PUUALALA AND RESERVOIR NO. 3 WEIRS, NEAR
KUKUIHAELE, 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 weiris on a branch
from main ditch just before it enters reservoir No. 3, about 1 mile south of Puual-
ala or main weir. .

RECORDS AVAILABLE.—January 1, 1913, to June 30, 1917. Records given herewith
show the combined flow of the n ain ditch and its diversion to reservoir No. 3
which occurs above the main we..

Gace.—Watson water-stage recorder at each weir.

DiscHARGE MEASUREMENTS.—Made by sharp-crested weirs with good stilling basins
above.

EXTREMES OF DISCHARGE.—See monthly-discharge table.

Diverstons.—This ditch diverts all natural run-off from upper headwaters of Waipio
Gulch.

UrtuizatioN.—Irrigation of sugar cane and domestic supply.

Accuracy.—Records good.

CoorPerATION.—Records furnished by the Hawaiian Irrigation Co.
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Daily discharge, in million gallons, of Upper Hamakua ditch, at Puualala and reservoir
No. 8 weirs, near Kukuthaele, Hawais, for the year ending June 30, 1917.

Day. July. | Aug..| Sept. | Oct. | Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
15.8| 16.5| 12.8| 23.5| 31.0 1.0} 31.1 0.8 13.6 | 13.9| 15.8 7.3
9.5 22.5| 30.8| 18.5| 17.2 O S e e =t 3.5 7.8 5.5 14.8
6.8 28.0| 15.0 8.5 1.5 13.50 ... S61E15.4 7.3 4.3 6.5
9.8 | 13.8 8.5 4.5 (R ol B e s .8 | 118.0 4.7 3.6 5.0
24.5| 10.8 | 12.2 2.5 3.8 .51 31.1 .6 9.7 3.9 2.9 3.7
24.5 7.0 19.2 2.5| 19.8 5.2 | 12.0 .6 4.2 | 11.0 5.2 6.6
11.2 7.0 | 19.0 1.8 12.8 3.2 8.5 .5 2.0| 17.9 3.2 9.7
6.5 bt 118 1.8 6.0 2.0 5.8 S 1.8 5.6 3.0 25.3
4.2| 13.0 9.5 1.8 4.8 1.8 22.0 .6 1.8 3.6 1.9 18.8
10.5 | 20.0 7.5 1.5 3.8 | 35.5 8.1 e 12 8.0 2.4 9.2
20.5 8.8 5.5 .5 3.5 ] 33.21 11.2 will 9.1| 16.8 6.1 14.8
13.5| 19.5| 10.5 .8 4.8 12.0 4.7 5] 10.0 | 15.3 5.5 13.1
7.8 18.2 4.8 3.5 3.5 7.0 1.9 .4 9.0 9.7 5.1 5.2
21.2 | 20.2 3.2 2.2 2.0 7.0 14.5 L) 8.7 | 13.7 5.6 6.4
10.0 | 19.5 1.8 3.0 6.0 | 10.0 7.3 4.9 3.6 | 14.7 5.2 5.5
9.2 9.2 2.2 1.8 | 28.8| 23.5 2.4 157 6.8 11.4 3.9 197
22.2 8.0 1.8 1.2 ]| 18.5| 26.0 6.4 .9 L6 12:51513.5 7.4
17.2 | 14.5 9.2 3.0] 10.0| 27.2( 16.9 56) 2.3 | 15.4( 18.3 6.2
13.0 | 11.8 | 30.5 5.2 55| 26.2| 22.6 .5 1.91 15.6 | 1L.5 15.5
5 11.2| 13.5 8.0 2.5 19.2 | 23.4 1.6 1.2 | 11.8 7.4 13.7
10.5| 11.8 4.2 3.0 85.5| 11.1 |* 21.7 .8 18.2| 20.3 11.4
9.0 13.8 3.5 3.0 44.2 6.0 4.8 S| 13.4 ] 26.4 25.6
11.5}| 20.0| 10.5 1.8 | 43.8 8.7 1.9 6.6 8.9 #1607 16.9
9.2 | 20.0 8.5 1.8 24.0 2.2 L1177 7.7| 10.8 5.6
5.0 | 20.0 6.0 1.8 7.0 1.8 8.0 | 14.6 6.8 7.3 3.2
3.8 12.5 7.2 3.0 6.8 2.0 .5 4.6 6.2 5.4 3.0
4.6 15.6| 17.2| 15.8 6.5 15.8 .3 2.6 3.9 5.2 2.6
5.0 14.8| 11.8| 13.5| 11.0 5.7 || 245 5.9 2.7 5.6 1.3
12.0 | 11.2 5.0 1.0 | 29.5 3.4 |.......] 14.9 5.6 3.7 1.3
6.2 13.0 4.5 6.5 19.0 2.8 .| 18.0] 19.1 2.9 2.3
G =mee (0| R 15.8 Bed o tuetss 18.0 |. - 1600 e st

Nore.—No flow Jan. 2-4.

Monthly discharge of Upper Hamakua ditch at Puualala and reservoir No. 3 weirs, near
Kukuihaele, Hawait, for the year ending June 30, 1917.

Discharge. Total run-off.
Month. Million gallons per day.
Sefceoeléd- Million | Acre-
(mean) gallons. feet.
- Maximum. | Minimum. | Mean.
4.2 14.4 22.3 445 1,370
3.8 11.9 18.4 369 1,130
1.8 12.7 19.6 382 1,170
.5 5.83 9.02 181 555
1.8 8.76 13.6 263 806
.5 17.0 26.3 527 1,620
1.8 10.3 15.9 288

.3 3.25 5.03 91 279
i 7.41 11.5 230 705
2.7 10. 4 16.1 313 958
156 7.59 11,5 235 722
1.3 9.17 14.2 275 844
................................ 3,600 11,000

LOWER HAMAKUA DITCH AT MAIN WEIR, NEAR KUKUIHAELE, HAWAII

LocarioN.—Just below portal of last tunnel from Waipio Gulch, half a mile southwest
of Pacific sugar mill, at Kukuihaele. This ditch diverts all natural run-off from
headwaters of the Waipio basin below the Upper Hamakua ditch.

RECORDS AvAILABLE.—July 18, 1910, to June 30, 1917.

Gace.—Watson water-stage recorder.

DiscEarRGE.—Measured by weir consisting of six 5-foot panels, sharp-crested and with
a good stilling basin above. Current-meter measurements made in ditch below
weir have checked determinations by weir formulas within 2 per cent.
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EXTREMES OF DISCHARGE.—See monthly-discharge table.
UriLizaTrion.—Irrigation of sugar cane and domestic supply.
Accuracy.—Records good.

CoorerATION.—Records furnished by the Hawaiian Irrigation Co.

Daily discharge, inmillion gallons, of Lower Hamakua ditch at main weir, near Kukuthaele,
Hawaii, for the year ending June 30, 1917.

Al
Aug. | Sept.'| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
53.0 | 47.0| 40.2 | 59.0 | 34.2 39.2 38.1
55.5| 60.21 55.2| 53.2| 33.8 37.1 42.7
55.5| 54.5| 46.0| 48.2 | 49.5 34.1 36.1
53.8| 47.8 | 40.5( 38.8| 53.5 33.1 35.3
43.5] 49.5| 38.5| 40.5| 40.5 33.0 33.0
49.5 | 52.5| 37.5| 59.5| 36.0 32.7 39.7
42.2 | 55.5| 36.8| 49.5| 34.0 3.5 46.3
49.2 | 50.0| 36.2 | 40.5| 35.2 31.4 54.2
50.5| 46.8 | 35.8| 42.0| 32.8 31.4 49.6
54.0 | 45.5| 35.5| 36.8| 50.5 34.2 41.9
57.2 | 42.5| 34.8| 38.0 | 40.0 36.5 45.1
58.5| 50.0 | 35.0 | 41.2 | 38.2 35.6 46.7
60.5| 41.5[ 35.0 | 36.2| 39.2 35.9 37.1
52.5| 39-0| 34.8| 34.5| 37.5 34.2 33.0
60.5| 38.0| 37.0| 34.2| 42.0 35.4 31.9
56.2 | 38.0| 37.0| 60.8 | 41.2 32.6 36.3
51.0| 36.8| 34.5| 57.0| 41.5 37.1 35.5
55.5 | 42.2| 34.8| 47.5| 35.5 35.4 33.2
55.0| 56.0| 38.8| 41.2| 34.5 36.6 39.0
50.0 | 49.0| 40.0 | 38.8| 35.5 34.2 39.6
51.8 | 44.2 | 43.8 | 36.0( 34.8 43.9 33.2
49.8 | 48.0| 36.0| 34.5| 34.8 51.7 42.9
50.5| 53.2| 41.0| 34.2 | 34.2 47.0 39.3
49.0 | 52.2 | 42.8| 33.8| 36.5 38.7 36.8
46.8 | 54.2 | 36.2 | 33.5| 35.0 37.4 34.2
41.2 | 50.5| 385.5| 34.5|" 36.2 34.2 32.9
41.0 | 52.5| 33.8| 33.0( 36.0 34.6 31.6
44.5| 52.5| 20.0| 54.2 | 34.5 35.9 31.8
50.2 | 50.2| 387.5| 39.2| 35.0 31.7 32.9
46.2 | 46.2 | 36.2 | 34.8| 34.5 31.1 33.6
46,2 | ot 4.5 |....... 35.0 30.9 |.......

Monthly discharge of Lower Hamakua ditch at main weir, near Kukuihaele, Hawaii, for
year ending June 30, 1917.

Discharge. Total run-off.
Month. Millios 1lons per day. L

Mon Million gallons per day. Sefeoeréd Million oy

Maximum. | Minimum. | Mean. | (mean). | &allons. feet.
ity R - MR T e 54.5 36.8 48.7 75.4 1,510 4,630
A0S e s e s oo sl 60.5 41.0 51.0 78.9 1, 580 4,850
Boptember .t Tt ool ioits " 60.2 36.8 48.2 74.6 1,450 4,440
Tl A SRR 55.2 20.0 37.8 58.5 1,170 3,600
NOFOIDOLLS. . cecc s 5o mi et n®ioh a0 & 60. 8 33.5 42.3 65.4 1,270 3,890
December. .. ..c.omeeueoiaaeaeaaan.. 53.5 32.8 37.8 58.5 1,170 3,600
DBTTREN S Ut o 5 s 5 o e s i 40.2 33.0 36.1 55.9 1,120 3,430
0 VR R T R U s SR R B 43.3 29.6 32.2 49.8 900 2,770
1 T e N L 4.2 29.9 35. 4 54.8 1,100 3,370
G e fGEE L SR G R 50.3 3L.6 39.5 61.1 1,190 3,640
R SR e A R 51.7 30.9 35.8 55.4 1,110 3,410
oo S el L U 54.2 3L.6 38.1 58.9 1, 140 3,510
Fhe FRATL Lo s oo S nclobus 60. 8 20.0 40.3 62.4 14,700 45,100

EOHALA DITCH AT AWINI WEIR, NEAR KOHALA, HAWAII

LocaTion.—At elevation 1,880 feet in east branch of Honokanenui Gulch, Kohala
district. i

RECORDS AVATLABLE.—July 1, 1907, to June 30, 1917.

Gaae.—Vertical staff showing head on weir.

Di1sCHARGE MEASUREMENTS.—Measured by a sharp-crested weir consisting of three
5-foot panels.
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EXTREMES OF DISCHARGE.—See monthly-discharge tables.
UriLization.—For irrigation of sugar cane and for domestic supply.
Accuracy.—Records good.

CooprerATION.—Records furnished by the Kohala Ditch Co.

Daily discharge, in million gallons, of Kohala ditch at Awint weir, near Kohala, Hawasii,
Jor the years ending June 30, 1914-1917.

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

R 16.9 3.3 5.2 [ B Ol O 6.6 5.2 15 1.5 7.0 7.0 s
Vil r iyl 19.5 4.4 3.7 SO e 9.8| 4.4| 13 oAl 6.6 17
LR e T 16.9 8.4 4.8 .9 11.5 9.8 4.0 10 .9 7.9 5.8 16
i A Tl 14.6 6.2 4.8 .9| 18.3| 10.5| 10 11 .9 7.0 9.8 16
38 SRRt I 12.5 5.8 3.7 B 0 1 s D 9.8 - 7.0 21 21
20.7 5.2 3.0 b [ 410,51 20,7 | 47 9.3 .9 52| 21 18
20.7 4.0 6.2 .5 7.0 20.7| 10 8.4 9| 16 21 17
16.9 4.0 6.2 1.5 5.2 20.7 9.3 8.4 9| 14 21 16
14.6 3.3 5.2 1.27220. 11 20.1 | ~21. 7.5 R s ] 17 21
12.0 4.0 6.2 DA T Rl g 17 58 (R &0 17 11 21 21
118 5 RIS 10.5 4.0 7.9 1.5 20.1| 16.9| 18 6.6 | 12 16 21 21
b S e 14.6 | 16.9 7.0 <9120.1 1 14.14 =91 6.2 T.0:=1% 21 18
b TR e 16.9 | 20.7 7.9 <71 16.21 12.5] 21 6.2 16 79| 21 17
A0 e e e nn 14.6 [ 20.7 6.2 .51 12.0 11.5| 18 6.2 14 5.2 21 16
P SR L 14.6 | 16.9 4.8 .5 10.5 | 20.7| 17 5.2 9.3 4.4 21 16
! LA = R 12.5) 15,9 4.0 1.5| 12.0) 20.7}| 10 5.2 6.6 3.7] 21 15
o o Do 5 10.5| 12.5 3.7 1.21.20.1 20.7] 14 4.8 11 3.3| 21 21
I8 S sl 8.4 7.5 7.9 .9 20.1| 20.7( 13 4.0 10 3.3| 21 21
1 e S 8.4 5.8 11.5 .71 20.1 16.9 | 11 3.3 . 21 21
20 e e 7.5 4.8 7.0 .51 16.3 | 14.1| 11 3.0 21 21
731 R PR 6.6 4.8 5.2 .5 20:1] 12.5 8.8 3.0 21 18
R RN R L 4.0 4.4 .5 14.6| 10.5| 21 3.0 17 21
o L AR Vi) 3.3 3.3 +5'F (13,6 | 1571 <21 2.7 17 21
P SRR B 6.6 2.7 2.7 .5 13.6 | 14.11 17 2.4 15 21
ROE R s el 5.8 4.0 1.8 5 12,5 12.5| 14 2.4 15 21
A 6.2 2.1 1.8 .5 12,5 10.5( 10 2.0 15 21
BT o 5.8 2.1 18 28 11.0 9.8 8.8 2.0 14 21
LRONE R . ol 5.8 2.1 1.2 .2 9.8 79| 11 1.8 21 18
2O B 5.2 2.1 1.2 8.4 6.6 21 17 21
SO L 4.4 5.8 1.2 7.5 6.2 21 15 18
BN L Iy 4.4 ) PR S N 6.2 17 303 el e
18 18 21 21| 21 19| 15 16 Vi e ik 17 5.2

21 18 21 21| 18 18| 15 16 6.6 | 15 16 10
18 21 21 21| 16 16| 16 13 10 13 15 9.8
21 21 21 18| 14 15| 21 9.3 | 10 10 13 7.9
21 21 21 18| 13 18] 21 16 10 8.4| 13 5.2
21 21 21 21 |- 10 16| 17 16 14 .51, 10 5.2
21 21 21 21 9.3 151 15 15 14 8.4 9.8 4.8
21 21 19 21 9.3 13| 156 ‘| 15 14 8.4 9.8 4.8
21 21 18 21 8.8 13| 13 14 14 21 9.3 4.8
21 21 18 21 8.4 11| 13 19 11 21 16 4.8
21 21 17 18 8.4 10| 21 21 8.4 21 18 4.8
21 21 16 17 8.4 18| 17 21 9.3| 18 18 4.8
21 21 17 15 7.9 21| 15 21 9.3| 16 16 4.8
21 21 17 14 7.9 21| 13 21 21 13 10 6.2
21 21 16 18] 21 18| 11 17 21 10 10 5.8
19 21 16 171 21 16| 10 17 17 10 10 9.3

18 21 17 17| 17 15 9.3 17 14 21 10 12
17 21 21 18] 14 13 8.4 21 13 18 9.3 9.2
16 21 21 17 21 10 7.5] 21 9.3| 18 9.3 9.2

15 21 21 16| 21 21 70| 21 8.8| 21 9.3 13

15 21 19 16| 19 21 6.6 | 17 7.5| 18 9.3 12
18 21 18 15| 18 18] 12 16 6.6 | 21 9.3 8.4

18 21 17 14| 18 16| 12 15 6.6 21 9.3 21

21 21 16 13| 21 15( 11 15 6.6 18 - 9.3 21

21 21 16 13| 21 21| 11 14 6.6 | 18 9.1 18

21 21 16 11| 21 21| 10 10 5.8] 21 7.0 18

21 21 21 18| 21 21 8.8| 10 5.8 21 7.0 21

21 21 21 18| 21 21 8.4 9.8 4.8 18 7.6 17

21 21 19 17] 21 21 7kl e e 4.8 18 7.6 11
21 21 18 15| 21 18 T ST 4.8 18 5.8 9.8
21 73 W ST 180 e e 17 il P AR diail o B e
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Jor the years ending June 30, 1914-1917—Continued.

in mi

Daily discharge,

May. | June.

Mar. | Apr.

Feb.

Jan.

Dec.

Nov.

Oct.

Sept.

July. | Aug.
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1916.

Nore,—No flow Oct. 29 to Nov. 2, 1913,



176 SURFACE WATER SUPPLY OF HAWAII, 1916-17.

Monthly discharge of Kohala ditch at Awini weir, near Kohala, Hawaii, for years
ending June 30, 1914-1917.

Discharge. Total run-off.
Moath. Million gallons per day.
. pocoad. Million | Acro-
: gallons. eet.
Maximum. | Minimum. | Mean. (mean)
1914

TS s o oos e o e e il B A 20.7 4.4 11.3 17.5 350 1,080
August... 20.7 2.1 6.85 10.6 212 652
September-. .... 11.5 1.2 4.72 7.30 142 435
October (28 days) . 2.1 .2 .80 1.24 22 69
November (28 days).ceccceaeucaannn 20.1 5.2 14.2 22.0 396 1,220
Deceinbar. , L iE L s 20.7 6.2 14.2 22.0 440 1,350
Al oWl P BRSNS 21 4.0 14.4 22.3 448 1,370
B eDTIANY <o re e snn s ciniein = s Slparna g s o 15 1.8 6.05 9.36 169 520
40570 e A by I S 18 .9 7.38 11.4 229 702
PAITINEE o S T it DR CR e 21 3.3 12.0 18.6 359 1,100
May.. 21 5.8 17.5 271 543 1,660
June..... 21 15 18.9 29.2 568 1,740
.................... 3,880 11,900
19.8 30.6 613 1,880
D03 v R e R 21 18 20.8 32.2 645 1,980
Bentemmber e e S T ek 21 16 18.7 28.9 562 1,720
(O)Tre) o7 PR e B s B B (et 21 Ll 17.4 26.9 539 1,660
NOTREODET -~ s anr s e mins onmh s 21 7.9 15.9 24.6 477 1,460
15 ety anta o o ALt cee SO BREA L) 21 10 17.0 26.3 527 1,620
21 6.6 12.3 19.0 382 1,170
21 9.3 16.2 25.1 454 1,390
21 4.4 9.89 15.3 306 941
21 70 16.3 25.2 488 1,500
18 5.8 10.8 16.7 336 1,030
21 4.8 9.96 15.4 299 917
21 4.4 15.4 23.8 5,630 17,300
21 5.6 13.4 20.7 414 1,270
PATIoasE = i S ae e b N e 16 4.0 7.09 11.0 675
September s e s L et e o 21 2.0 4.97 7.69 149 458
Qolober -t S =i or e A St 21 2.7 10.9 16.9 337 1,040
INOyembers, BB RNl e o 21 8.8 14.8 22.9 443 1,360

December-.. 21 5.7 13.6 21.0 422 1
January 21 8.8 15.5 24.0 481 1,470
10 o 3.33 5.15 97 297
March 21 3.0 8.98 13.9 278 854
Apri 21 3.7 12.4 19.2 371 1,140
ay.. 21 7.5 15.6 24.1 482 1,480
June 21 7.9 17.8 27.5 534 1,640
21 .9 11.6 17.9 4,230 13,000
July 20.7 9.3 15.1 23.4 470 1,440
EATIENSEIEL, | p ARl . ST 20.7 7.5 14.9 23.1 462 1,420
Boplamber: nintet mie. Sotar v pasare s 20.7 4.8 10.3 15.9 309 948
(O 6jrod ey i BB, S M & oL 10.5 2.4 4.92 7.61 153 468
INOvembers o8 2oty Jo R e o =2 16.9 3.3 8.41 13.0 252 774
DOCOIDOE.. o o s M mae =s b hovic s 20.7 3.7 13.9 21.5 430 1,320
R g R SR PR = S s 20.7 5.8 9.57 14.8 297 910
OO UATY £t e ainrsiciosie s mimwins = Shm s 16.9 2.5 4.80 7.43 134 412
IMBTCH. o oL vt vlnern s e amie e ds 20.7 3.7 8.87 13.7 275 844
AL s el oo B MG At 20.7 5.8 10.8 16.7 325 994
LA A SRR E i N O 14.1 2.1 5.96 9.22 185 567
TODO = e ST e o s e Mo e R Ak s 11.0 1.5 6.24 9.65 187 574
HO FOaAP- - 2 2t < nanrie s ~ it i be 20.7 1.5 9.53 14.7 3,480 10,700

KOHALA DITCH AT NIULII WEIR, NEAR KOHALA, HAWAII

LocATtioN.—At elevation 1,000 feet, 33 miles south of Niulii, Kohala district.

REcORDS AvAILABLE.—July 1, 1907, to June 30, 1917.

Gace.—Vertical staff showing head on weir. :

DISCHARGE MEASUREMENTS.—Measured by sharp-crested weir consisting of three
5-foot panels.

EXTREMES OF DISCHARGE.—See monthly-discharge table.
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Urtuization.—For irrigation of sugar cane and for domestic supply.
Accuracy.—Records good.
CoorerATION.—Records furnished by Kohala Ditch Co.

Daily discharge, in million gallons, of Kohala ditch at Niulit weir, near Kohala, Hawasii,
Jor the years ending June 30, 1914-1917.

Date. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1914.
10.6 9.9 9.5 6.8 6.0 9.9 16 27 -9.9 18 18 27
80| 10.2 8.2 6.3 6.0 | 13.0 16 25 9.3 27 18 27
10.6 | 12.0 8.5 6.3 14.7 | 12.2 14 24 8.6 22 16 27
12.8 | 11.8 8.5 6.8 9.1 13.1 24 27 8.6 18 20 27
14.9 | 1.5 8.2 7.3 | 13.9 6.8 27 24 8.6 18 27 27
6.8 10.6 8.2 73] 10.6 6.8 27 22 8.6 16 27 27
6.8 9.2 | 10.3 6.7 9.5 6.8 24 21 8.6 27 27 27
10.6 9:2-) 11,1 r 8l 6.8 23 21 8.6 27 27 27
12.8 9.2 | 10.6 7.4 6.1 7.4 27 19 8.6 26 27 27
12.4 9.2 11.1 | 14.4 7.4 8.0 27 16 | 27 25 27 27
11.5 9.2 14.0 8.4 7.4 | 10.6 27 16 | 23 27 27 27
12.8 | 10.6 | 11.7 9.0 7.4 13.3 27 16 | 16 25 27 27
10.6 6.8 ( 11.6 8.0 12.3| 14.9 27 16 | 27 20 27 27
12.8 6.8 9.6 7.3 13.3 | 16.0 27 16 | 27 16 27 27
12.8 | 10.6 8.5 &8 1116 6.8 27 15 20 15 27 27
10.3 | 12.3 7.8 6.2 [ 11.6 6.8 24 16 | 16 14 27 27
11.5 | 12.8 7.5 6.5 7.4 6.8 27 14 | 24 13 27 27
13.6 | 12.1 | 14.0 6.8 7.4 6.8 27 13| 21 13 27 27
12.8 | 10.7 | 16.0 o 7.4 | 10.6 25 13| 15 27 27 27
12.1 9.9 | 10.2 7.3} 11.1 } ' 13.3 27 12| 13 27 27 27
12.2 9.9 8.8 7.3 7.4 14.9 24 12 ] 13 27 27 27
14.0 9.2 8.1 7.3 12.8 ( 15.6 27 12 | 12 27 27 27
14.5 9.2 7.2 b I 27 112 3t 27 27 27
13.0 9.2 7.2 8.2 | 13.9| 13.3 27 11 9.9 27 27 27
10.7 9.2 6.9 82| 14.9| 12.8 27 1 27 27 27
12.6 9.1 7.5 6.7 | 14.9| 13.1 24 1L | 27 27 27 27
11.5 8.5 6.9 6.8 | 16.5 | 12.2 24 11| 23 26 27 27
11.5 8.5 6.5 7.0 | 13.8 | 11.6 25 11| 20 24 27 27
12.1 9.1 7.4 6.6 ( 12.8 | 11.4 Y i PR 24 23 27 27
11.3 | 10.0 7.4 [0 R I 5 [ I 7 PSSR 27 -19 27 27
M8yl 100005 . So 6B o, 22 31,38 7 By TR 24 lazeila. 87 =i
27 27 27 27 27 27 27 27 | 24 27 27 16
27 27 27 27 27 27 27 27| 23 27 27 24
27 27 27 27 27 27 27 24| 24 24 27
27 27 27 27 27 27 27 20 | 24 21 27 20
27 27 27 27 27 27 27 27 | 24 20 27 16
27 27 27 27 27 27 27 27| 27 19 25 16
27 27 27 27 27 27 27 27| 27 20 22 16
27 27 27 27 27 27 27 27 | 27 20 26 16
27 27 27 27 26 27 27 27| 27 24 24 16
27 27 27 27 23 27 27 27| 24 27 27 16
27 27 27 27 23 27 27 27 | 22 27 27 16
27 27 27 27 23 27 27 27 25 27 27 16
27 27 27 27 22 27 27 27 | 24 27 26 16
27 27 27 27 22 27 27 27| 27 24 23 19
27 27 27 27 27 27 27 27| 27 22 25 17
27 27 27 27 27 27 27 271 27 22 25 23
27 27 27 27 27 27 27 27| 27 27 25 26
27 27 27 27 27 27 27 27 | 27 27 25 22
27 27 27 27 27 27 25 27 27 22 22
27 27 27 27 27 27 24 27 | 24 27 22 27
27 27 27 27 27 27 24 27| 23 27 22 26
27 27 27 27 27 27 25 27| 22 27 22 20
27 27 27 27 27 27 26 27 | 22 27 22 27
27 27 27 24 27 27 26 27| 22 27 22 27
27 27 27 24 27 27 27 27| 22 27 20 27
27 27 27 24 27 27 25 25| 21 27 19 27
27 27 27 27 27 27 24 27| 21 27 19 27
27 27 27 27 27 27 24 26 | 19 27 18 27
27 27 27 27 27 27 22 ) 19 27 18 24
27 27 27 27 27 27 R0 4 s 19 27 17 24
27 27 avanis R (VR L, 27 19 Joeisses 18 - fevssens i b7 PR 8

40532°—18—wsPp 465——12
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Daily discharge, in million gallons, of Kohala ditch at Niwlii weir, mear Kohala, Hawait,
Jor the years ending June 30, 1914-1917—Continued.

Day. July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1916.

27 13 27 27 24 26 22 16 18 27 27

27 13 27 27 22 25 22 16 17 27 27

27 13 27 27 27 27 22 14 17 27 27

27 13 24 27 27 27 20 13 16 27 27

27 13 18 27 27 27 19 26 15 27 27

27 13 15 27 27 27 18 26 14 27 27

27 12 15 27 27 27 18 24 14 27 27

22 12 13 25 27 27 16 20 13 27 26

21 11 13 27 27 27 16 16 27 27 25

19 11 19 27 25 27 16 13 27 27 24

19 11 21 27 25 27 16 13 23 27 24

17 16 20 27 24 27 15 13 17 27 27

17 17 16 27 22 27 14 27 14 27 27

16 14 15 27 21 27 14 27 13 27 27

16 15 14 27 20 27 13 27 27 27 27

16 16 14 27 21 27 12 27 27 27 27

16 14 13 26 24 27 12 24 27 27 27

15 13 13 27 24 27 12 24 27 27 27

15 13 14 27 24 27 12 19 27 27 27

14 20 14 27 27 27 12 19 27 27 27

14 16 27 27 27 27 12 17 27 27 27

15 16 27 27 27 27 12 20 27 27 27

16 16 25 27 27 27 12 26 25 26 27

15 12 27 27 27 27 12 23 27 27 27

14 12 27 27 23 27 1T 23 27 27 27

14 i 24 25 27 27 11 23 26 26 27

14 16 27 24 27 27 27 23 25 25 27

14 24 27 27 27 27 22 23 27 24 27

14 26 27 26 24 27 16 16 27 27 27

14 27 27 25 24 04 L O 23 27 27 27
xR R L e 27 1 3 S s 205 | SR e e 2 S
27.4| 27.4] 19.5| 23.6 27.4 | 27.4| 27.4 14.6
7.4 \R97 4 | 274 90,0 24.4| 24.4| 22.0 19.5
.4| 27.4| 27.4| 20.3 27.4 | 23.6| 18.0 17.2
4| 27.4| 22.8| 18.8 27.4'] 23.8| 15.7 18.0
4| 27.4| 27.4| 17.2 25.3 | 24.4 | 15.7 16.5
4 | 27,4 | -22.0 | 16..5 22.7| 24.4| 13.9 13.9
A n27;4 | 27,4 1°15, 7 18.8 | 27.4( 13.9 16. 0
4| 27.4| 24.4| 15.7 15.7 | 25.3 | 13.2 24. 4
.6 ] 27.4] 22.8| 15.7 14.6 | 20.3 | 13.2 24.4
.0 | 27.4| 23.6 | 14.6 13.9 | 22.0| 13.2 23.6
.4 27.4| 22.0| 13.9 14.6 | 23.6 | 13.2 23.6
4| 27.4| 22.0| 13.9 21.1| 24.4| 13.2 23.6
.6 27.4 | 20.3 | -14.6 16.5 | 21.1 | 13.2 20.3
.4 27.4| 18.0 | 14.6 22.0| 19.5| 13.9 17.2
.4| 27.4 | 16.5| 14.6 18.0 | 23.6 [ 13.9 16.5
.4 27.4| 15.7| 14.6 24.4 | 24.4| 13.2 13.9
.4 27.4| 14.6 | 13.2 22.0 | 27.4| 18.0 13.2
4 15278 N 157 19.5 18.0 | 24.4| 24.4 9.9
.4 | 27.4| 27.4| 13.2 19.5 | 27.4| 27.4 15.7
4| 27.4| 27.4 13.2 16.5 | 25.3 | 24.4 16.5
4| 27.4| 22.8| 13.2 14.6 | 25.3 | 22.0 15.9
L4 | 27.4( 22.0 | 13.2 14.6 | 27.4 | 27.4 20.3
.3 | “27.4 | 220 13.9 13.2 | 27.4| 24.4 22.0
.4 | 27,41 22.0| 19.5 27.41°23.6| 23.6 27. 4
.8 | 21.1 | 23.6 | 15.7 24.4 | 20.3 | 2L.1 22.8
.81 20.3| 2.0 17.2 18.8 | 18.0| 16.5 15.7
.4 20.3| 22.0| 18.0 21.1| 18.0| 16.5 13.9
.41 20.3( 22.0 | 18.0 18.0 | 19.5| 14.6 13.9
4] 2.1 22.0| 16.5 22.0| 18.0| 14.6 13.9
.4 21.14 20.34 18.0 27.4| 23.6 | 14.6 13.2
4 211 ... 24. 4 27.4 1 o 1850l

#
|
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Monthly discharge of Kohala ditch at Niulii weir, near Kohala, Hawaii, for years ending

June 30, 1914-17.

Discharge. Total run-off.
Month. Million gallons per day.
Million Acre-
gallons. feet.
Maximum. | Minimum. | Mean.
14.9 6.8 1.7 362 1,110
12.8 6.8 9.89 306 941
September. 16.0 6.5 9.30 279 856
October.... 14.4 6.2 7.38 229 702
November: |3 uesd s o o 5o o 16.5 6.0 10.7 320 985
10T e SR 15.6 6.8 10.8 336 1,030
27.0 14 25.0 776 2,380
27.0 11 16.5 463 1,420
27.0 8.6 17.0 526 1,620
27.0 13 22.5 675 2,070
27.0 16 25.8 801 2,450
27.0 27 * 97:0 810 2,490
27.0 8.6 16.1 5,880 18,100
27 27 27.0 837 2,570
Pt W R SR TR e | . 27 27 27.0 837 2,570
BODEIDOE. oo oot ansrnscssnssans o 27 27 27.0 810 2,490
(0T e S RS SRR T A 27 24 26.7 828 2,540
NOFemDer o o cns duis svssenes s 27 22 26.2 787 2,410
1313 100 107 e O SRR MO B 27 27 27.0 837 2,570
FADMALY .. s 540 o nidlommnn o sonelien R 27 19 25,7 797 2,440
............ 27 20 26.5 743 2,280
NERPER. N O o m kimie e s hield 27 18 23.7 734 2, 250
April. . 27 19 25.2 756 2,320
May. 27 17 23.3 722 2,220
June. 27 16 21.3 640 1,960
T 0 PR BB LB, 27 16 25.6 9,330 28, 600
1916.
! e R A S 27 17 24.5 37.9 759 2,330
20 e GRS SRR 27 14 18.4 28.5 570 1,750
BODEEHIDON. S e huins sikio S 27 11 15.0 23.2 449 1,380
(9(51re] 0101 PSR S AR e i Sl L = 27 13 20.8 32.2 644 1,980
D (02075371 o o R T 3 27 24 26.6 41.2 799 2,450
December. ....cocececceacccccean 27 20 25.1 38.8 779 2,390
NOALY . « iitle b2 o o ssimie <m Sais @ 27 24 26.8 41.5 830 2,550
BeDIUATY a oviainti bonannssoes 27 11 15.7 24.3 456 1,400
Rreh ..o, 27 13 20.8 32.2 644 1,980
April.. 27 13 22.4 34.7 672 2,060
ay. 27 24 26.8 41.5 830 2, 550
June. 27 24 26.7 41.3 801 2,460
he YL Stetlnenrbonadalat 27 11 22.5 34.8 8,230 25,300
1917,
£ e SRS L ORISR T RS R 27.4 22.0 26.4 40.8 819 2,510
b (R NI D 27.4 20.3 25.9 40.1 803 2,460
BOPRMVBOT . 0o sve 5 6 hosaBsnans snn 27.4 14.6 22.2 34.3 665 2,040
OO 1. 3N 3 o e sn HE AL 24.4 12.5 16.3 25.2 596 1,550
Novemberics ciodedtsodaaiaae 27.4 13.2 20.0 30.9 601 1,840
DOCOMIDRE. .oy e ssmsnnranmnsss 27.4 14.6 24.5 37.9 760 2,330
January 27.4 17.2 21.8 33.7 677 2,070
February.. 27.4 11.9 15.1 23.4 422 1,300
March. . 27.4 13.2 20.6 3L.9 639 1,960
April 27.4 18.0 23.5 36. 4 705 2,160
ay. 27.4 13.2 17.7 27.4 550 1,680
2 R PR G SR Sy ORI 5 27.4 9.9 17.9 27.7 537 1,650
PR YOAL.. 2o pnnaiensansansnns 27.4 9.9 21.0 32.5 7,680 23,600
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RAINFALL.
GENERAL CONDITIONS.

The rainfall of the Hawaiian Islands is extremely variable, ranging
from a few inches at several low-level, leeward localities to nearly
600 inches per annum, at elevations exceeding 2,000 feet on the
windward sides of the islands. Valleys on the same sides of the
islands and within a few miles of each other may have a variation
in mean annual precipitation of several hundred per cent. The
rainfall may also vary greatly in the same valley at different eleva-
tions. As a rule the zones of heaviest precipitation are on the
windward sides of the islands, 2,000 to 3,000 feet above sea level.

Most of the daily rain gages maintained by the United States
Weather Bureau are at low levels. Lack of funds and the absence
of residents have prevented the bureau from maintaining stations
at high levels, but it obtains a number of daily records from occu-
pants and caretakers of mountain houses and ranches. The data
furnished by the Weather Bureau are therefore generally of little
value in determining stream run-off.

When high levels have been accessible and funds available high-
level rain gages, which are read at monthly, bimonthly, or longer
intervals, have been established by this office and some valuable rec-
ords obtained. To determine the precipitation throughout the
Territory accurately would require the installation of thousands of
gages and the construction of hundreds of miles of trails. For this
reason and because of the extreme and variable porosity of the soil,
it is impossible to determine any consistent relation between rainfall
and stream run-off.

Acknowledgment for cooperation in furnishing rainfall data is
due the following companies and individuals:

Kauai: Kekaha Sugar Co.; Hawaiian Sugar Co.; Grove Farm
Plantation; W. F. Sanborn, of Princeville Ranch; Kauai Electric
Co.; J. McClellan.

Oahu: F. Meyer; United States Army; Koolau Agricultural Co.;
Hawaii Preserving Co.

Maui: Wailuku Sugar Co.; Honolua Ranch; Hawaiian Commer-
cial & Sugar Co.; Maui Board of Supervisors; Pioneer Mill Co.;
Olowalu Sugar Co.

Hawaii: Hawaii Mill Co.; W. S. May; C. F. Clark; C. R. Willard;
Honokaa Sugar Co.; Pacific Sugar Mill; Hawaiian Irrigation Co.;
Kukaiau Ranch Co.; Waiakea Sugar Co.

The tables on pages 185-188 show the precipitation at stations 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., 181

-  RAINFALL STATIONS IN HAWAII.
KAUAIL

1. Waialeale, on summit of ridge at headwaters of Hanapepe, Wainiha, Hanalei
and Olokele streams, and North and South forks of Wailua River; about 25 miles by
road and trail northeast of Waimea; 5,075 feet above sea level.

2. Intake of Kauai Electric Co.’s canal, 6 miles back of Hanalei; 700 feet above sea
level; records furnished by Kauai Electric Co.

3. About 50 feet below Kauai Electric Co.’s power house, at tailrace, 7 miles west of
Hanalei; 125 feet above sea level; records furnished by Kauai Electric Co.

4. Summit Camp (Wainiha Ridge), Hanalei; about 30 feet southwest of house at
Summit camp on power line; 6 miles from Kapaka; 1,900 feet above sea level; gage
read by employee of Kauai Electric Co.

5. Kapaka, at lineman’s camp, about 50 feet north of house, and 5 miles south of
Hanalei; 635 feet above sea level; gage read by employee of Kauai Electric Co.

6. 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 Kilauea Sugar
Plantation Co.

9. Residence of W. S. Newlun, about 4} miles west of Kapaa; 375 feet above sea
level.

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 Lihue; 650
feet above sea level.

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, on Grove Farm Plantation, about 5 miles west of Lihue; 400
feet above sea level.

15. At ditchman’s house, 500 feet west of Papuaa Reservoir, 6 miles west of Lihue;
500 feet above sea level.

16. 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.

17. Hanapepe Valley, on the left bank of Hanapepe ditch, 3 miles above Koula,
and about 8 miles north of Eleele; 530 feet above sea level; records furnished by
Hawaiian Sugar Co.

18. Camp No. 2, about 2 miles northwest of Hanapepe and 7 miles southeast of
Waimea; 250 feet above sea level; records furnished by Hawaiian Sugar Co.

19. 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.

20. Keanakua, near Halekua camp, on ridge about 16 miles by road and trail north-
east of Waimea; 4,450 feet above sea level.

21. Kahana, near Halekua camp, on ridge about 16 miles by road and trail via
Kaholuamanu from Waimea; 3,750 feet above sea level.

22. Kaholuamanu, about 12 miles by road and trail northeast of Waimea; 3,650
feet above sea level.

23. Waimea, in Mr. J. McClellan’s yard; 10 feet above sea level; Mr. McClellan
aids in obtaining record.
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24. Camp No. 7, about 2 miles northeast of Waimea; 150 feet above sea level;
records furnished by Hawaiian Sugar Co.

25. Pali trail, half a mile mauka of Kekaha ditch where trail crosses and about 2
miles mauka from Waimea; 850 feet above sea level; records furnished by Kekaha
Sugar Co.

26. Hukipo, 3 miles northwest of Waimea; 400 feet above sea level; records fur-
nished by Kekaha Sugar Co.

27. Waialae, near Kaholuamanu; 14 miles by road and trail north of Waimea, near
Waialae gaging station; 8,600 feet above sea level.

28. Mohiki-Koaie divide, on ridge about 24 miles by road and trail north of Waimea;
3,950 feet above sea level.

29. 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.

30. Kilohana, near Alakai swamp, about 23 miles by road and trail northeast of
Waimea; 4,023 feet above sea level.

31. Waiakoali, about 22 miles by road via Halemanu north of Waimea; 3,450 feet
above sea level.

32. Paukahana, about 21 miles north of Waimea by road and trail; 3,723 feet above
sea level.

33. Lehuamakanoi, about 22 miles by road and trail north of Waimea; 3,932 feet
above sea level.

34. Puu Lua, near wagon road from Kekaha to Halemanu, about 12 miles north of
Waimea; 3,500 feet above sea level.

35. 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.

36. At residence of C. E. French, 3 mlles northwest of Kapaa; 350 feet above sea
level.

37. At office of Koloa Sugar Co.; 240 feet above sea level.

38. At the stream, gaging station on Kalihiwai River, 10 miles from Hanalei via
Kauai Electric Co.’s power line trail; 700 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 500 feet west
of highway bridge over the East Branch of Manoa Stream; 300 feet above sea level.

3. Residence of J. K. Maui in upper Kalihi Valley; 550 feet above sea level.

4. At elevation 970 feet in upper Kalihi Valley, about 2 miles above Catholic
orphanage.

5. Ditch tenders’ house at U. S. Army reservoirin upper valley of the South Kaukon-
ahua Stream; 1,200 feet above sea level.

6. Wahiawa Water Co.’s intake, about 150 yards downstream on left bank of North
Fork of Kaukonahua Stream from Wahiawa Water Co.’s ditch intake, on trail 8 miles
north of Wahiawa; 1,200 feet above sea level. (Described in Water-Supply Paper
430 as at Waialua Agricultural Co.’s ditch intake.)

7. Hawaiian Preserving Co.’s office, Wahiawa; 950 feet above sea level; records
are furnished by Hawaiian Preserving Co.

8. Makaha, near Waianae, on property of Waianae plantation; 1,300 feet above sea
level; records furnished by F. Meyer, manager Waianae plantation.

9. About 250 feet from Koloa Stream gaging station, 3 miles by trail southwest of
Laie; 550 feet above sea level.

10. Ditch and trail tender’s house in upper Punaluu Valley, about 2 miles from
Punaluu Railroad station; 300 feet above sea level.

11. On left bank of Maole Stream, at head of first falls in Hillebrand Glen, about
21 miles from end of Nuuanu Valley street car line; 1,200 feet above sea level.
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MATUIL

1. In H. B. Penhallow’s yard, Wailuku; 300 feet above sea level.

2. Yard at Wailuku Sugar Co.’s office, Wailuku; 175 feet above sea level.

3. Waikamoi Gulch, on Kula pipe line at reservoir; 3 miles from Olinda and 7 miles
from Makawao; 4,200 feet above sea level.

4. 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.

5. Olinda, on Kula pipe line, 4 miles east of Makawao; 4,000 feet above sea level.

6. Olowalu Sugar Co.’s mill in Olowalu; 10 feet above sea level.

7. West slope of Puu Kukui at top of left bank of Honokawai Gulch; about 6 miles
east of Kaanapali and 10 miles from Lahaina; 4,300 feet above sea level.

8. West slope of Puu Kukui, about one-half of a mile south of Honokawai Gulch;
about 4} miles east of Kaanapaliand 8% miles from Lahaina; 2,500 feet above sea level.

9. Honokawai Gulch at junction with Amalu Stream; on trestle supporting Hono-
kawai flume about 1,000 feet below intake; about 3% miles from Kaanapali and 7%
miles from Lahaina; 1,500 feet above sea level.

10. On ridge between Honokahau and Kahakuloa gulches, beside trail leading to
top of Mount Eke; about 12 miles from Honokahau; 2,300 feet above sea level.

11. Honokahau Gulch, at ditchman’s house on left bank of stream, 150 feet below
ditch intake; about 8 miles from Honokahau; 800 feet above sea level.

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; about 5 miles from Wailuku;
275 feet above sea level.

14. Waihee, on roof of building formerly used as plantation office; 3% miles from
Wailuku; 125 feet above sea level.

15. Iao Valley, on small plateau or tableland between north and south branches of
Tao Stream, about 1 mile above the junction; about 4 miles west of Wailuku; 1,500

feet above sea level.
HAWAIL

1. Kemole House, 12 miles southeast of Waimea; 5,500 feet above sea level; records
furnished by Parker ranch.

2. Pohakuloa, 20 miles southeast of Waimea; 5,700 feet above sea level; records
furnished by Parker ranch.

3. Puuhinei Paddock, 14 miles south of Waimea; 1,500 feet above sea level; records
furnished by Parker ranch.

4. Puuanuanu Paddock, 14 miles south-southeast of Waimea; 7,500 feet above sea
level; records furnished by Parker ranch.

5. Punohu Paddock, 10 miles east of Waimea; 4,200 feet above sea level; records
furnished by Parker ranch.

6. Kaauhuhu, on property of W. S. May, about 3 miles northwest of Hawi; 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 Kawainui, 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. Upper Alakahi, in Waipio Valley, Kohala Mountains, near the line of the upper
Hamakua ditch; 3,870 feet above sea level; records furnished by Hawaiian Irrigation
Co.
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11. Lower Alakahi, in Waipio Valley, Kohala Mountains, on the line of the lower
Hamakua ditch, near Kukuihaele; 1,030 feet above sea level; records furnished by
Hawaiian Irrigation Co.

12. Upper Koiawe, on the line of the upper Hamakua ditch, Waipio Valley, near
Kukuihaele; 3,350 feet above sea level; records furnished by Hawaiian Irrigation 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 Hamakua ditch, at east boundary of Government land,
about 5 miles northeast of Waimea village; 2,800 feet above sea level.

16. Ahuloa homesteads, at ditch tender’s house, near the Parker ranch, Honokaa;
2,551 feet above sea level; records furnished by civil engineer’s officer 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. Halepuila, on lands of Kukaiau Ranch Co; 6,000 feet above sea level.

22. 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.

23. Umikoa, on property of Kukaiau Ranch Co., near ranch house; 3,400 feet above
gea level; records furnished by Kukaiau Ranch Co.



Records of rainfall.

Island of Kaual.

Year Precipitation.
end-
Station, Records available. Gage. Readings. | ing
J},’%‘e July.| Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. [June. |Year.
Waialeale......... Sept. 9,1910-June 30,1917a.| 10:1.......un.... phes oo AR ot f ST SRIWAIOY INRPSRIY S e el SN, ISR SRR sl A5 oot SR 574.0
Intake Wainiha | Feb. 1, 1907-June 30 1917...| Records furnished | Daily..... 1917 | 15.00] 13.51| 10.82( 12.73| 39.68(c37.00| (d) | (d) | 42.90| 18.70| 12.10 15.41|......
power canal. gy Kauai Electric
0.
Povgrhouse Wai-|..... L5 AT R SR R 1) ol F U S .Sl ---do.......[ 1917 | 7.17| 9.10| 4.95 9.97| 26.43| 44.66| 20.73| 6.57| 21.16/ 9.80| 7.86| 6.63| 175.0
niha
Slﬁumlt camp, | Sept. 18, 1910-June 30, 1917...... (1 TR e --.00.......| 1917 | 14.72] 12.66| 11.84| 15.80| 22. 54| 26.72| 18.39| 4.32| 32.97| 11.00| 16.16| 17.45| 204.6
analei.
b1 0 RO TS | TIORGOS | [, L . - 1917 | 9.77| 8.82( 6.19| 12.42| 16.90| 25.75| 19.83| 5.47 29.47| 7.58| 11.35| 9.38| 162.9
Sanborn’s house, | Mar. 11 1910-June 30, 1917.. Records furnished |...d - 1917 | 6.19| 4.98 4.69| 7.72) 14.77| 19.20| 12.11| 3.93| 20.25| '4.61| 7.13| 7.38| 113.0
Hanalei. by W. F. Sanborn.
June 1, 1914-June 30, 1917... R%cor%sturni;hed s - 1917 | 3.73[ 3.70| 8.40| 5.40| 10.40| 11.40| 12.11| 2.47| 19.95| 2.27| 7.23| 3.62| 90.7
Yy . Buch.
Okt st s, pE Rk d 1917 | 6.00] 2.25| 2.30| 2.42 6.62] 8.71| 15.80| 2.80| 24.00| 5.20| 11.00| 5.40| 92.5
(L SO DR do S e REER S 1 ST T ) St ARSI SR SRR, M S Tl e e e 82.2
Mount Nonou..... - 1,1915-June 30, 1917...| Records furnished | Monthly..| 1917 | 4.7 | 3.4 | 4.4| 5.2(10.5|11.4 | 7.4 | 3.6 |19.5| 2.7 | 6.5| 5.5| 84.8
byE M. Cheatham.
North Wailua..... Sept. 25, 1914-June 30, 1917.| 2 : -| Irregular..
Waiahi.. ...| Aug. 8, 1910-June 30, 1917.. 2-1 Monthly ..
Aakukui. . Junel 1909-June 30, '1917...| Records furnished Daily.....
by Grove Farm.
Reservoir No. 6...| Jan. 1, 1914-June 30, 1917...[_____ A0k sas s meason it B0 .
PapUa - s July 1, 1915-June 30, 1917.._|..... do. SN [ R
Hiloa- Manawaio- | Aug. 24, 1910-June 30,1917 2:1........... .-..| Monthly..
puna divide.
Hanapepe Valley..| Jan. 1, 1905-June 30, 1917...| Records furnished | Daily.....
léy Hawaiian Sugar
0.
o o Tl SRR BRI R e T Do
Olokele mauka....| Apr. 1 1911-June 30, 1917... -| Monthly..
Keanakua......... Sept. 6 1910-June 30 1917.. . Irregular..
Kahana.... | Aueg. s, ’1910-June 30 1917 .. -Jes<do.
Kaholuamanu..... Mar. 11 1913-June 30 197 85
Waimesg..o. .o »: Jan. 1, 1913-June 30, 1917.. Records furnished
by Jas. McClellan.

a Broken record.

b July 14, 1916-Aug. 13, 1917,

¢ Record Dec. 1-20.

d Norecord.

“TIVANIVE

g8T



Records of rainfall—Continued.

Island of Kauai—Continued.

Year Precipitation.
end-
Station. Records available, Gage. Readings. | ing -

J30 July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| Year.

Camp No. 7....... Jan. 1, 1914-June 30, 1917...| Records furnished | Daily .....| 1917 | 11.00, 0 0.41| 1.66/ 1.84| 5.72| 5.41| 3.02) 8.44( 2.76/ 3.10 0.10[ 43.5
by {:}Iawaiian Su-
gar Co.

Pali trail.......... Jan. 1, 1911-June 30, 1917...| Records furnished |...do....... 1917 T. | T. | T. | 1.40[f .50; 1.85 5.75( 3.90| 1.40[ 1.55| 1.50, O 17.8

by Kekaha Sugar
Co.

July 31 1910-June 30, 1917. .
June 24 1910-June 30 1917

June 21, 1910-June 30, 1917..
..| June 18 1910-June 30 1917..
. June4 1910-June 30, "1917. .
.1 June 18 1910-June 30, 1917..
..| June 5, "1910-June 30, 1917 .
e Juneﬁ 1910-June 30 1917. .
Junel 1916-June 30 1917. -

ol &
Records_ furnishe

by C. E. French.
Kolog..oceuuenan.. July 1, 1916-June 30, 1917... Records furnished
by M.J. Teves.
Kalihiwai......... May 26, 1914-June 30,1917..| 2: 1. . ... .......... Frregular At Q1Faleds Ses Toh e et el SR e e So RN S T e | LU D 2230. 0

Island of Oahu.

N oUW

Sept. 23, 1910-June 30, 1917. Monthly..| 1917 | 5.6 | 7.8 | 6.9 (* 7.3 | 8.9|16.0|14.0 | 5.0/ 30.0|12.0 | 13.9 | 3.7 | 13L.1

..| May 17, "1915-June 30, 1917. [ Dailyt ot 1917 | 12.99| 18.85 9.15 9.28| 16.56| 23.84| 13.56| 3.44] 21.00| 15.43| 12.78/ 6.90/ 163.8

.| Sept. 8, 1914-June 30 1917.. eof--.do.......| 1917 | 9.62 10.56| 7.75| 11.78| 15.47| 23.14| 12.65| 3.16| 29.12| 10.71f 11.14| 5.16( 150.3

Feb. 7, 1917 June 30, "1917.... : Monthly.. L e L o st R B s 3.2 |36.6 14.2 113.2 | 7.0 |......

Armyresenmr.... Aug. 1 1914—June30 o1 i i I e LSRR R 0 | S 1917 | 10.27| 15.36/ 9.95 12.80| 14.85 24.23| 15.90 3.35 17.02| 7.03| 14.78 5.89| 151.3
Wghlawa 1T‘?Va,i:er May 30 1913-June 30 1917..| 2 Monthly.. 1917 | 23.1 | 21.9 | 18.8 | 32.7 | 30.4 | 35.3 | 17.6 | 6.0 | 36.1 | 28.6 | 29.2 | 11.3 | 291.0

0.’s intake.

Hawaii Preserving | May 1, 1913-June 30, 1917...| Records furnished | Daily..... 1917 | 2.74] 2.87] 1.63| 4.66| 5.29| 12.42 11.92| 2.88| 12.58 1.68 5.45 1.48| 65.6

Co. by Hawaii Pre-
serving Co.
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¢ Gage overflowed.

d Gage carried away by freshet Mar. 15, 1917.
¢ Monthly gage 2 : 1 replaced by ““150-inch’ gage 5: 1 Apr. 28, 1917.

8 .| Aug.1,1912-June 30,1917... R%corﬁd‘stum.lshed eeedO..e... .| 1917 | 3.67| 2.70] 2.42] 6.24] 6.52| 10.93| 14.52| 4.36| 13.54| 9.01| 5.89 2.10| 81.9
y eyer.
9 Oct. 30, 1915-June 30, 1917. . amsss y ........ Rrreguian ) F9LT 1 b0 S0l oote 5.45) 3.25| 8.85| 9.45| 8.85| 10.65| 14.25| 13.75| 11.65 3.65|......
10 U%per Punaluu | Apr. 28 1915-June 30 1917.. 1 :10 ................ Daily, .o 1917 | 7.36| 10.54| 7.40| 10.34] 10.31| 16.92| 15.05 6.07| 26.65 12.65| 9.57| 4.55| 137.4
ley.
11 Hllllleb;and Glen | May 6,1916-June 30,1917...| 2:1b. ... .ocooaaa.. Monthly. .| 1917 | 10.55 14.02| 9.44| 15.35| 15.78| 25.86| 14.07| 3.-80| 34.20 14.40| 18.80( 7.00| 183.3
Island of Maui.
|
1 | Penhallow’s_resi- | Nov. 1, 1896-June 30, 1917..| Records _furnished | Daily..... 1917 | 0. 54| 0.24 0 .59 1.24| 8.75 2.44| 4.22| 4.14) 5.32] 0.46| 0.31] 28.2
dence, Wailuku. (b}y Wailuku Sugar
2 May 1,1887-June 30, 1917...|.....d0ue e cerennnnn.. safoc e 101D .68 .06 .12 .27 .92 7.31| 2.42| 3.89 3.65 3.97] .91 .08 24.3
3 Oct. 12, 1910-June 30, 1917. . Records furnished |...40. . ccnef 3917 Jiunien 19.73| 23.28| 10.98 43.38|c75.32) 13.00{ 6.49 10.12| 20.44( 12.37| 11.48|......
by Maui County
Engineer.
4 May 1, 1911-June 30, 1917...|..... (IS RSl FOE < ¢ IR I [ ) ) e 29.43| 21.68) 8.79| 37.79/c71.69| 12.40| 6.06, 8.81| 19.36| 17.42| 9.68|......
5 ..| Sept. 26 1910-June 30 ol T RTINS | DR s [y ORI 2.06] 4.18 2.42| 7.50 30.10| 4.43| 5.15 6.00] 6.97| 7.70( 1.90|......
6 .| Jan. 1, 1907-JTune 30, 1917... R%corg% furmcshed .15 0 .14 0 0 4.82 10.72| 4.23| 16.63| 1.05 .87 .11] 33.7
y Olowalu Co.
7 | Puukukui (upper | Oct. 11, 1913-June 30, 1917..| Records furnished | Monthly. .| 1917 | 23.0 | 33.0 | 20.4 | 21.2 | 30.6 |c50 14.5| 8.0 (30.0 | 27.0| 24.0 | 16.0 |......
slope). by Pioneer Mill Co.
8 Pulu ukui (lower | Oct. 13, 1913-June 30, 1917..|..... {3 [y i Al S ...do......[ 1917 | 7.8 |11.4| 3.2 | 9.9(14.6|29.6| 80| 80| 6.0| 9.8| 6.6 1.2 ] 116.1
slope):
9 | Honokawai Gulch.| Oct. 17, 1911-Mar. 14, 1917. . 6.46) 7.06| 14.44| 28.61 7.30| 4.41(d2.96 |......|......|......|- ks
10 | Honokahau Ridge.| Mar. 10 1913-June 30 1917 . 9.6 | 9.4(11.6|27.0| 6.0| 6.8 |10.6 | 4.6 | 21.6 | 4.6 | 136.2
11 | Honokahau Gulch | Feb. 1, 1907-June 30, 1917.. Records sh 11.61) 11.61| 16.34] 40.08 5.93| 6.67 13.69| 18.42 11.30{ 6.23| 171.3
by Honoluaranch.
12 [ Mount Eke....... Mar. 10, 1913-June 30,1917 .| 5:1 €. cuueounn...... Monthly. . 25.4 | 20.0 | 24.2 (¢50.0 | 11.4 | 7.2 | 23.4 | 14.2 | 32.5 | 10.0 |......
13 | Waihee (upper)...| July 1, 1915-June 30, 1917... R%corgs Cf%lrns]sl(l:Ed Daily..... 9 .30] .48 1.74 T.30| 2.14| 4.53] 4.72 4.17| . L16) 27.7
v 5
14 | Waihee (lower).. .| Jan. 1, 1899-Oct. 31, 1907. . .| Records furnished |...do......| 1917 | 1.69] .80 .82 1.10| 0 8.43| 2.82| 4.47| 6.14] 3.65 .45 .79 3l.2
Jan. 1 1910-June 30 1917 léyWalluku Sugar
0.
15 Ialo \gi.lley Table- | Apr. 12, 1911-June 30,1917 .| 22 1c.ccucaecaiannnss Trvegilarcs [NIOLT 1|2 ooms sl sl e vmmlde 4L uluc o i SRl Al e e e Stk et N 111.7
and.
a Approximate.
b A daily rain gage was maintained by the Water Commission of Territory of Hawaii at this station until Jan. 1, 1917,
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Records of rainfall—Continued

Island of Hawaii.

SOt AN =

~

Year Precipitation.
end-
Station. Records available, . Gage. Readings. | ing
Jgé‘e July.| Aug. Sept.| Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| Year.
Kemole House....| Sept. 1, 1914-June 30, 1917..| Records furnished | Monthly..| 1917 | 4.0| 0.8 | 0.8 | 1.8 2.8 | 3.2| 2.4| 10| 6.5| 3 6.0 | 2.4} 35.2
by Parker ranch.
Pohakuloa........ d: 0 .4 221 0 34.2| L6 s 10.2 | 6.2 2| 56.6
Puuhinei paddock 0 2.4 6128 1.2[.8.4] .2:0}:21].28 B 6l 7| 24.2
Puuanuanu pad- e I5 I 0 T B 2.0} 2.0} ‘3.8, 1.6] 1.5 7.0} 9 Gk | TRl L
ock.
Punohu paddock..| Nov. 1, 1914-June 30, 1917. (o [ ..»00..... 1917 4.0) 16| 1.2 2.4| 3.5|150| 2.6| 3.4|14.5| 2.5| 2.4 1.8| 54.9
Kaauhuhu........ Mar. 18, 1913-June 30, 1917 .| Records furnished | Daily..... 1917 | 4.75) 4.47| 3.40; 1.90] 2.01| 8.50| 5.97 5.14|...... 4.19] 5.95| 3.50|......
lﬁy W. S. May,
awi. i
Kohala Mountain | Sept. 1, 1914-June 30, 1917. .| Records furnished | Monthly. .| 1917 | 10.0 | 10.0 | 7.0 | 5.0 | 8.8 | 21.5 | 16.0 | 4.0 | 10.8 | 5.5| 8.0 | 10.0 | 116.6
pipe line. by Parker ranch.
Upper Kawainui..| Sept. 1, 1910-June 30, 1917..| Records furnished | Daily..... 1917 | 18.80| 19. 55| 13.48| 8.06| 10.28| 27.49 5.46| 5.86| 10.48| 11.99 8.00 12.18| 151.6
by Hawaiian Irri-
gation Co.
Lower Kawainui..|..... 0 e Lo 8.59| 28.93| 3.61] 8.21| 3.92| 15.00] 4.54] 7.72| 117.9
Upper Alakahi....| Jan. 1, 1913-June 30, 1917. . 7.58| 25.22| 3.76| 5.56| 10.03| 13.72| 8.12 11.55 137.8
Lower Alakahi....| Sept. 1, 1910-June 30, 1917. 6.66( 22.64| 2.77 6.01| 3.35| 10.28) 4.24| 5.66| 86.4
Upper Koiawe....| Jan. 1,1912-June 30, 1917. . 5.89] 20.03| 3.26| 4.64| 6.62 12.49 6.34] 7.87| 104.4
Lower Koiawe....| Sept. 1, 1910-June 30, 1917. 4.00! 18.44| 2.32! 5.00] 2.19! 7.69 3.15 4.13| 69.2
Waima............ Apr. 1,1913-June 30, 1917 . 2.64| 16.80] .42 3.47| .80 4.50] 65 4.81| 43.1
Puu Alala......... July 1, 1915-June 30, 1917.. 6.69) 29.48| 2.97| 6.41| 6.42| 12.31| 4.57| 4.47| 87.1
Ahélal((i)a Home- | Jan. 1, 1912-June 30, 1917. .. 6.55 39.00( 2.78 7.65 2.10{ 3.41] .87 1.06| 79.9
steads.
Upper Hope A....| Mar. 1, 1902-June 30, 1917. .| Records furnished | Irregular..| 1917 | 0 .82| .25 .60 4.30| 16.65 O 3.10[ 4.11
by Kukaiau ranch,
Lower Hope A....| Apr. 1,1909-June 30, 1917. . d: fejrets [y UM 5.30| 24.00 0 2.20, 3.80
Kaala......... ..| Jan. 14, 1913-June 30, 1917. _|. - Sdesea it 6.96| 16.62| 2.40| 4.60) 3.45)
Puu Kea...... .| June 1, 1914-June 30, 1917. Monthly. . 3.00/ 9.80 3
Halepiula ........| Dec. 1,1914-June 30, 1917.. Cad oo 4.41
fau Xille......... Mar. 1, 1903-June 30, 1917. A dor: . e 6. 40
Unhikoa. -2 .. Jan. 1, 1895-June 30, 1917. .. Daily..... 7. 84‘
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INDEX.

As Page.

Accuracy of data and results, degrees of...... 22

Acre-foot, definition of.........cc.ccainne... 16

Sqrvalentiof . ottt st R Sl e 17

Alo Stream near Huelo, Maui.............. 156-158

Anabhola ditch near Kealia, Kauai........ 64-66,79

River near Kealia, Kauai................ 63-64

Authority for investigations.................. 7-8
By

Bridge gaging station, description of......... 15
C.

Cable gaging station, description of.......... 15

China ditch near Hanalei, Kauai............ 70-72

Clark, C. F., cooperation by 180

College of Hawaii, Oahu, Manoa Stream at.. 83-84
Computing discharge and run-off, methods of 18-21
Cooperation by Hawaii..........oocooaooan..

by various parties....
Current meter, penta-recording, descriptionof 11

Dy
Definition of terms......cccoeeecennnncnn.... 15-17
Discharge, table for converting, into run-off.. 17
Discharge and run-off, computing and study-
bi e i o O RN R 18-21
E.
East Manoa ditch, Oahu, discharge of. ...... 11g
East Maui Irrigation Co., cooperation by. ... 10

East Wailuaiki Stream near Keanae, Maui. 145-147
East Wailuanui Stream near Keanae, Maui. 148-150

Eleele, Kauai, Hanapepe ditchnear......... 48-49
Hanapepe RIVer Dear. . . ueis 5k sunes 46-47
Equivalents, convenient..................... 17
G.
Gaging stations, classes of. . ..............
1 0 gy ot e G PR
Gaging streams, process of
Grove Farm Plantation, cooperation by..... 180
H.
Haiku ditch near Huelo, Matti. cccenenn... 170-171
Haiku Stream near Heeia, Oahu............. 90-91
Haipuaena Stream near Huelo, Maui...... 153-154
Hamakua ditches, Upper and Lower, near
Kukuihaele, Hawaii........... 171-173
Hanalei, Kauai, China ditch near............ 70-72
Lumahai River near.......ccceeeccaenz- 73-75
Kalihiwai River near......cocccecacanc-. 66-67
Kuna ditch near....
‘Waioli Stream near s
Hanalei River near Hanalei, Kauai.......... 67-70

Hanamanlu ditch near Lihue, Kauai........ 52-53

Page.
Hanapepe ditch near Eleele, Kauai.......... 48-49
near Hanapepe, Kauai
Hanapepe River near Eleele, Kauai... .. 4647
Hauula, Oahu, Kaluanui Stream near. ... .. 98-100
Hawaii Island, gaging-station records on... 171-179
gaging stationSion o et st T ot 27-28
rainfall records on............... . 188
rainfall statlons on.....co-isvncinmason 183-184
Hawaii Mill Co., cooperation by............. 180
Hawaii Preserving Co., cooperation by...... 180
Hawaiian Commercial & Sugar Co., coopera-
TEOEY (VL <25 imnsiol 0 o i o i
Hawaiian Irrigation Co., cooperation by.....

Hawaiian Sugar Co., cooperation by........
Heeia, Oahu, Haiku Stream near.......
Honokaa Sugar Co., cooperation by....
Honokahau, Maui, Honolua Stream near.. 122-123
Honokahau Stream near Honokahau, Maui 120-122

Honokawai ditch near Lahaina, Maui..... 125-126
Honokawai Stream near Lahaina, Maui... 123-124
Honolua Ranch, cooperation by............ 10, 180

Honolua Stream near Honokahau, Maui.. 122-123
Honolulu, Oahu, cooperation by.............
East Branch of Manoa Stream near
Kalihi Stream mear.........c.cceeue-

‘West Branch of Manoa Stream near..... 85-86
Honomanu Stream near Keanae, Maui.... 151-153
Honopu Stream near Huelo, Maui.......... 165-167

Hoolawaliilii Stream near Huelo, Maui. . ... 162-164
Hoolawanui Stream near Huelo, Maui.... 164-165
Horsepower, equivalents of .. ................
Huelo, Maui, Alo Stream near.............
Haiku ditchnear......................
Haipuaena Stream near............
Honopu Stream near. .............
Hoolawanui Stream near. .........

Hoolawaliilii Stream near..............
Kailua Stream near.......c.cceeccacaas
Lowrie diteh near. .. .- cucscseoonsnnss 169-170
Nailiilihaele Stream near. .. ........... 159-161
New Hamakua ditchnear............. 167-168
Puohakamoa Stream near............. 155-156
Waikamoi Streamnear................ 158-159
K.
Kahana Stream near Kahana, Oahu........ 91-93

East Branch of, near Kahana, Oahu..... 93-94
Kahawainui Stream, East Branch of, near

Lale) Oalitiz 225 oot 103-104
Kaholalele ditch, discharge of................ 79
Kahoma development tunnel near Lahaina,

MaTLL o e 128-129
Kahoma Stream near Lahaina, Maui...... 126-127



190 INDEX.
Page. Page.
Kahuku, Oahu, East Branch of Malaeckahana Laje, Oahu, East Branch of Kahawainui
Blreamy menr: - .o . caanisases 105-106 BUIoamM DOAL . . <. ovsosoadsanie s 103-104

Middle Branch of Malagkahana Stream

TIORI, o ot e gnlm s n s ks ot 106-108

Kahuku Plantation, cooperation by......... 10
Kailua, Oahu, main spring near............. 89-90
Makawao springnear. . ...........c...... 89
Kailua Stream near Huelo, Maui.......... 161-162
Kalihi Stream near Honolulu, Oahu........ 79-81
Kalihiwai River near Hanalei, Kauai_...... 66-67
Kaluanui Stream near Hauula, Oahu....... 98-100
Kamenehune ditch near Waimea, Kauai.... 4042
Kanaha ditch near Lihue, Kauvai............ 56-58
Kaneohe Ranch Co., cooperation by........ 10
Kapaa River near Kealia, Kauai......_..._... 59-61
Kapahi ditch near Kealia, Kauai........... 61-62
Kauai Electric Co., cooperation by......... 10.180

Kauai Island, gaging stations on 5
gaging-station records on.................
miscellaneous measurements on..........
rainfallrecordaion s Lol Lo oiity
rainfall stations on.

Kauaikanana Stream, discharge of. .

Kauaula ditch near Lahaina, Maui........

Kanaula Stream near Lahaina, Maui.......

Kauhikoa ditch near Huelo, Maui.......... 168-169

Kaukonahua Stream, right and left branches

of North Fork of, near Waihaiwa,

(811 o e A 108-109, 109-111
South Fork of, near Wahaiwa, Oahu.. 111-
112,113-114

Kawaikoi Stream near Waimea, Kauai
Kealia, Kanai, Anahola ditch near.......... 6466

Anahola River near .. 63-64
Kapaa River near .. 59-61
Kapahi ditch near ... 61-62
Keanae, Maui, East Wailuaiki Stream near. 145-147
East Wailuanui Stream near........... 148-150
Honomanu Stream near . 151-153
West Kopiliula Stream near........... 143-145
West Wailuaiki Stream near........... 147-148
West Wailuanui Stream near. 150-151
Kekaha ditch near Waimea, Kauai. . 36-38
Kehaka Sugar Co., cooperation by.. L LR
Koaie River near Wa.lmea, Kauai. . 32-34

Kohala ditch near Kohala, Hawa.u 173~ 176 176—179
Koloa Stream near Laie, Oahu............ 100-101

Koolau Agricultural Co., cooperation by.... 10,180
Kopiliula Stream, West, near Keanae, Maui.. 143-
145

Koula, Kauai, Hanapepe ditch at o... 4849
Hanapepe Riverat............. .. 4647

Kukaiau Ranch Co., cooperation by........... 180

Kukuihaele, Hawaii, Upper Hamakua ditch

;1 1:h A er VRN p e U e 171-172

Kuna ditch near Hanalei, Kauai............. 72-73

L.

Lahaina, Maui, Honokawai ditch near..... 125-126
Honokawai Stream near............... 123-124
Kahoma development tunnel near..... 128-129
Kahoma Streamnear.................. 126-127
Kauaula ditchnear.. ..o i s oool 132-134
Kauaula Stream near.................. 131-132
Lahainaluna Stream near. .. 129-130

Launiupoko Stream near.............. 134-135

Koloa Stream mear....................
‘Wailele Stream near. ......cceccuu.-...
Laie Plantation, cooperation by...............
Larrison, G. K., and assistants, work of . .
Lahainaluna Stream near Lahaina, Maui. . 129—130
Launiupoko Stream near Lahaina, Maui... 134-135

Lihue, Kauai, East Branch of North Fork of
Wailua Rivernear............... 58-59
Hanamaulu ditch near
Kanaha ditchnear. ... ................
North Fork of Wailua River near.
South Fork of Wailua River near.
Lihue ditch near Lihue, Kauai..._...
Lihue Plantation Co., cooperation by...
Lower Hamakua ditch near Kukuihaele,

Hawaii 172-173
Lowrie ditch near Huelo, Maui . 169-170
Lumahai River near Haualei, Kauai........ 73-75

M.

McClellan, J., cooperation by ..................
Makawao Spring near Kailua, Oahu...........
Makaweli, Kauai, Olokele ditch near........
Makaweli River near Waimea, Kauai.
Makee Sugar Co., cooperation by..............
Malackahana Stream, East Branch of, near
Kahuku, Oahu................ 105-106
Middle Branch of, near Kahuku, Oahu. 106-108
Manoa Stream near Honolulu 83-84

East Branch of, near Honolulu.......... 87-88
‘West Branch of, near Honolulu.......... 85-86
Man’s water, definition of.................... 16-17
Maui Board of Supervisors, cooperation by.... 180
Maui Island, gaging-station records on.... 115-171
gaging stationson.........._............ 25-27
miscellaneous measurements on. ... ........ 171

rainfall records on

Maunawili Ranch, cooperationby........_.... 10
May, W. 8., cooperation by.........

Measurement of stream flow, methods of.... 10-15
Measures, English, metric equivalents of...... 17
Meyer, F., cooperation by................... 180
Miner’s inch, definition of......coccaan.o. .. 16
Mohihi Stream, discharge of................. 79
N.
Nailiilihaele Stream near Huelo, Maui. ... . 159-161
New Hamakua ditch near Huelo, Maui.... 167-168

North Waiehu ditch near Wailuku, Maui.. 116-118

North Waiehu Stream, discharge of......... 171
Nuuanu Stream near Honolulu, Oahu....... 81-82
0
Oahu Island, gaging-station records on...... 79-115

gaging Stalionsion, S iUl ol vt 24-25
miscellaneous measurements on......... 115
rainfall ecordsS-on. ¢ s ceetst ot rsvoas 186-187
rainfall stations on. . oe Joes toaitec 2 BN 182
Olokele ditch near Makaweli, Kauai......... 43-46

Olowalu, Maui, Ukumehame Stream near. 137-139
Olowalu ditch near Olowalu, Maui.... 135-137,171
Olowalu Sugar Co., cooperation by......... 10, 180
Opaikaa Stream, discharge of.,........ccauvne 79



IN

P Page
Pacific Sugar Mill, cooperation by........... 180
Palolo ditch near Waikapu, Maui.......... 140-142
Pioneer Mill Co., cooperation by............ 10, 180
Punaluu, Oahu, Waihoi Stream near........ 97-98
Punaluu Stream near Punaluu, Oahu. .. 94-97,115

Puohakamoa Stream near Huelo, Maui. ... 155-156

R.
Rainfall of theislands.....cccccocemnean.cn 180-188
Resulls; H0CUTACY Ofssos carsiietacrsdnrnisas 22
Rice, Charles, cooperation by................ 10
RBan-offs defdtion of. . . .couiis son bis sabn 16
table for converting discharge into 1
Run-off and discharge, computing and study-
TN O Ty o e s D T e e e 18-21
S.
Sanborn, W. F., cooperation by 180
BEONe 0L WOLK 5o oo v wisine o basisie eb an 10
Second-foot, definition of.................... 19
eOnIvalOntROf .o s s Sl et SheRi s v i
South Side Waikapu ditch near Waikapu,
L1 e s, e NS e 142-143
South Waiehu Stream near Wailuku, Maui. 115-116
Spreckels ditch, Maui, discharge of.......... 171
Stream flow, methods of measuring.......... 10-15
a
Pables, explanation of.....c.icvesmanrernvenas 21-22
Terms, definitionSof. ... ovoiloeini oo oo 15-17
Lo,

Ukumehame Stream near Olowalu, Maui.. 137-136
U. 8. Army Constructing Quartermaster
Department, cooperation by....
U. 8. Army reservoir near Wahaiwa, Oahu,
south fork of Kaukona Stream
111-112,113-114
Upper Hamakua ditch near Kakuihaele, Ha-
171-172

10,180

Velocity, mean, position of thread of.........
Velocity-area method of measuring streams,
description of.

DEX. 191

W. Page.

Wading gaging station, description of........ 14-15

Wahiawa Water Co., cooperation by......... 10

Waiahulu Stream near Waimea, Kauai...... 31-32

Waiakea Sugar Co., cooperation by.......... 180

Waiakoali Stream, Kauai, discharge of....... 79

Waialae River near Waimea, Kauai. .. . 3435
Waihaiwa, Oahu, right and left branches
of North Fork of Kaukonahua

Stream near........... 108-109,109-111

‘Waihee Stream near Waihee, Maui........ 118-120

Waihoi Stream near Punaluu, Oahu........ 97-98
Waihoi Stream, north and south forks of

Oahu, discharge of .......-c.-v..2 115

‘Waikamoi Stream near Huelo, Mal.u 158-159

Waikapu, Maui, Palolo ditch near... 140-142

South Side Waikapu ditch near....... 142-143

Waikapu Stream near Waikapu, Maui..... 139-140
Wailele Stream near Laie, Oahu 101-103
Wailua River, East Branch of North Fork of,

near Lihue, Kauai..... ... 58-59
North Fork of, near Lihue, Kauai .. 55-56
South Fork of, near Lihue, Kauai....... 50-52

Wailuaiki streams, East and West, near
Keanae, Maui 145-148

Wailuanui streams, East and West, near
Keanae, Maui 148-151

Wailuku, Maui, North Waiehu ditch near. 116-118
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