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WATER RESOURCES OF HAWALII, 1912.

I

By C. H. Pierce and G. K. LARRISON.

AUTHORITY FOR INVESTIGATIONS.

This volume contains results of measurements of the flow of cer-
tain streams and ditches in the Territory of Hawaii made during the
calendar year 1912, The investigations leading to the report were
made by the United States Geological Survey in cooperation with the
Territory of Hawaii, under the general sanction of the organic law
of the Survey (Stat. L., vol. 20, p. 394), which contains the following
paragraph:

Provided, That this 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. .
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COOPERATION.

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 Geéological Survey assumes the responsibility
of gathering, analyzing, and publishing the data.

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

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

The Territory of Hawaii has been represented in the cooperation
by the board of allotment appointed by Gov. Walter F. Frear, and
consists of J. P. Cooke (chairman), Marston Campbell, and E. V.
Wilcox.

SCOPE OF WORK.

The investigations of stream flow in the Territory are not complete,
nor do they include all the streams 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.
Tt 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 different streams. Experience has shown
that the records should be kept from 5 to 20 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 them presented in this report -
are for periods too short to admit of definite conclusions.

1 The United States Geologxcal Survey is also cooperating with the Territory of Hawaii in mapping the
several islands. The whole of the island of Kauai and a part of the island of Hawaii have been mapped.
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Records have been obtained at about.200 different points in-the
Territory, and in addition to the observations at the regular stations,
miscellaneous measurements at many other places have been made.
Records have also been collected regarding precipitation on -areas
drained by the principal streams and at a number of points in the
mountains at high elevations. Evaporation losses have been studied
and data obtained at various places where such losses are serious.

FIELD METHODS OF MEASURING STREAM FLOW.
BASE DATA.

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

The determination of a discharge is termed a discharge measure-
ment and points at which discharge measurements are made and
records of daily fluctuations of stage are kept for determining the
daily flow are termed gaging stations.

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

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

WEIR MEASUREMENTS.

Unquestionably a weir properly constructed and of a type for
which accurate coefficients have been determined is one of the most
convenient and reliable means of measuring small quantities of water.
In practice, however, weirs rarely conform to the requirements
imposed by the experimenter who derived the coefficients. If the
crest of the weir is sharp and clean and sufficiently high above the
bottom of the leading channel and the end contractions are complete
and the velocity of approach is wanting, or negligibly small, and if
the head on crest is measured at a distance of 6 or 8 feet back of the
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overfall, the Francis formula will give good results. On the other
hand, if these essential conditions are not complied with, especially
if the velocity of approach is considerable, and the contractions are
imperfect, the Francis formula will not give accurate results. This
is particularly true if the weir is improperly constructed and there is
leakage around and under it, as is so frequently the case in practice.

Observations made on various. types of weirs in Hawaii show that
of the weirs in use in the Territory not all are giving accurate results.
If the error is known so that corrections can be made the trouble is
largely mitigated, but faulty weir records are too often accepted with-
out investigation as to their accuracy.

VELOCITY-AREA METHOD.

The velocity-area method of measurement consists of determining_
the mean or average velocity of the water past a given cross-section -
area. The area of the cross section .at right angles to the direction .
of flow is determined by soundings which are taken at such distances
apart as will develop the contour of the stream bed. The 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 to advantage;
on large streams, which must be measured from bridges or cables, a
lead weight and sounding line must be used. The weights are of
different sizes—6%, 10, or 15 pounds—according to the swiftness of
the current, and are torpedo shaped, so as to offer as little resistance
as possible to the moving water.

On streams with beds which are permanent or nearly so, like the
South Fork of Wailua River on the island of Kauai and the Wai-
luku River on the island of Hawaii, 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, where 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 ac-
count 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
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over a considerable distance and is very unsatisfactory for use on
natural streams like those of Hawaii.!

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

The new type of penta-recording current meter consists of six cups
attached to a vertical shaft which revolves on a conical hardened-
steel point when immersed in moving water. The revolutions are
indicated electrically. The rating, or relation between the velocity
of moving water and the revolutions of the wheel, is determined for
each meter by drawing it through still water for a given distance
at different speeds and noting the number of 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 numbaeg-of revo-
lutions in a given time interval. The ratio of revolutions pgr second
to velocity of flow in feet per second is very nearly a copstant for
all speeds and is approximately 0.45. o

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

The two principle 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 obtain-
ing the mean velocity in the vertical is probably the best known, but
on account of the length of time required to make a complete meas-
urement its use is largely limited to the determination of coefficients
for purposes of comparison.

In the second multiple-point method the meter is held successively.
at 0.2 and 0.8 depth, and the mean of the velocities at these two points
is taken as the mean velocity for that vertical. On the assumption
that the vertical velocity curve is a common parabola with horizontal
axis, the mean of velocities at 0.22 and 0.79 depth will give (closely)
the mean velocity in the vertical. Actual observations under a
wide range of conditions show that this multiple-point method gives
the mean velocity very closely for open-water conditions and that in
a completed measurement it seldom varies as much as 1 per cent

1 Fu:ther information regardmg the float method is given in Water-Supply Paper 95 and in textbooks
on stream flow.
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from the value given by the vertical velocity-curve method. It is
very extensively used in the regular practice of the United States
Geological Survey.

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

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

In the other principal single-point method the meter is held near
the surface, usually 1 foot below, or low enough to be out of the effect
of the wind or other disturbing influences. This is known as the sub-
surface method. The 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 deter-
mination.

In practical work on rough streams, such as exist in Hawaii, the
meter should be held at 0.6 depth for depths of 0.8 or less. For
greater depths the meter should be held at two points in the vertical,
0.2 and 0.8 from tho surface.

When the mean velocities in the different vertlcals 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



FIELD METHODS OF MEASURING STREAM FLOW, 15

computed by multiplying the width of the section by the mean depth.
The discharge of each section is then the product of the area multiplied
by the mean velocity, and the total discharge of the stream results
from summing up the discharge of the individual sections. In prac-
tice the work is tabulated in such a way as to render the computation
very simple.!

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

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

A wading station is one at which measurements are made only
by wading—that is, no means exist for getting above the water at
any stage except by wading. Such stations are usually on ditches
or wide, shallow streams, which do not fluctuate greatly in -flow.
Frequently, 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 edgs of the stream, either vertical or inclined, but
graduated into tenths, half tenths, or hundredths of feet vertically.
The gage is securely fastened to rocks or trees to prevent displace-
ment by floods and is so placed that the zero, or reference datum,
is well below extreme low water. The datum is also referred to a
permanent bench mark as an additional precaution. An observer is
then engaged to record the heights of water, morning and evening;
the mean of the two readings being used as the mean gage helght for
the day.

"1For a discussion of methods of computing the discharge of a stream see Engineering News, June 25,
1928,
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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, the use
of automatic recording gages has been found to be generally neces-
sary. The gages used are of various types, some requiring weekly
visits and others operating for a month without attention.

The essential features of automatic gages consist of a float free to
rise and fall with fluctuations of the water surface, a means of trans-
ferring this motion of the float to the record, either directly or through
a reducing mechanism, the recording device, and the clock. In most
gages used on natural streams the float is connected with a counter-
weight by means of a chain or perforated tape which passes over a
sprocket wheel connected with gearing in such a way as to reduce the
motion caused by the rise and fall of the water surface to a convenient
scale. This vertical motion from the float may be transferred either
to the pencil or other recording device or to the cylinder carrying the
paper. The time interval is given by the clock, which may move
either the paper or the pencil, according to the float connection. For
all autographic records the motions controlled by the float and the
clock are brought at right angles so that there results a continuous
curve where one set of ordinates represents gage heights, and the other
the time interval.

The gage may be designed to accommodate any range of stage.
Those used by the United States Geological Survey in Hawaii are
designed for variations of 5, 10, 20, 30, and 36 feet, but so far those
having a 20-foot range have been found to be sufficient for any stage.

DEFINITION . OF TERMS.

The volume of water flowing in a stream—the ‘‘run-off”’ or ‘‘dis-
charge’’—is expressed in various terms, each -of which has become
associated more or less definitely with a certain class of work. These
terms may be divided into two groups: (1) Those which represent a
rate of flow, as ‘‘second-feet,” ‘‘gallons per minute,” ‘‘gallons per 24
hours,” ‘‘miner’s inches,” and ‘‘run-off in second-feet per square
mile,”” and (2) those which represent the actual quantity of water, as
“run-off in depth in inches,” ‘‘million gallons,” and *‘acre-feet.”’
They may be defined as follows:

“‘Second-foot”’ is an abbreviation for cubic foot per second and is
the unit for the rate of discharge of water flowing in a stream 1 square
foot in cross section at a rate of 1 foot per second. It is generally
adopted as the fundamental unit in the measurement of flowing water
and is the ‘‘natural” unit, as the foot and the second are the units:
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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. . N ’

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

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

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

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

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

In the Territory of Hawaii a unit commonly used in connection with
the measurement of water is the ‘‘million gallons.” This is used with
two meanings—(1) to indicate a rate of flow and (2) to express an
actual quantity of water. In the former sense ‘‘million gallons per 24
hours” is inferred, 1,000,000 gallons being taken as the unit of quan-
tity, and 24 hours as the unit of time. With this meaning the term is
generally used in connection with pumping and irrigation. In the
latter sense ‘‘million gallons’’ as an absolute quantity is used in the
measurement of storage capacities of reservoirs.

The following convenient approximate relations exist between
second-feet, million gallons per 24 hours, 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 24 hours.

‘‘Man’s water’” is an irrigator’s term also in common use in Hawaii.
It signifies the amount of water that one irrigator can properly handle
in the field. It varies greatly, being dependent upon the condition of
the furrows, the age of the crop, and the skill and individuality of the
irrigator. Some measurements indicate that it is about 0.75 second-
foot. It may be almost any quantity under 1 second-foot,
© 14694°—wese 336—14—3
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CONVENIENT EQUIVALENTS.

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

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

Run-off (acre-feet).
Dischm;ge ¢ )
feet). lday. | 28days. | 20days. | 30days. | 31 days. .
1 1.983 55.54 57.52 59.50 61.49
2 3.967 111 115.0 119.0 123.0
3 5.950 166.6 1726 1785 1845
4 7.934 229.1 230.1 238.0 246.0
5 9.917 2717 287.6 297.5 307.4
6 11.90 333.2 345.1 357.0 368.9
7 13.88 388.8 02.6 116.5 1304
8 15.87 144.3 460.2 476.0 491.9
9 17.85 499.8 7.7 535.5 553.4

Note.—For partial month multiply values for one day by the number of days.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equalg 646,272 gallons for one day.

1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep.

1 second-foot for one year equals 31,536,000 cubic 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 United States gallons per day equals 1.55 second-feet.

1,000,000 United States gallons equals 3.07 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: Sec.-ft. Xfall In foot xlffl 1in feet =net horsepower on water

wheel realizing 80 per cent of theoretical power.
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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 daily gage heights, discharge measure-
ments, and notes from observers’ books are assembled. The measure-
ments 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 dis-
charge and run-off are computed.

- Rating curves are drawn and studied with special reference to the
class of channels which they represent. The discharge measure-
ments for all classes of stations, when plotted with gage heights in
feet as ordinates and discharges in second-feet as abscissas, define
rating curves which are generally more or less parabolic in form.
For many stations curves of area in square feet and mean velocity
in feet per second are also constructed to the same scale of ordinates
as the discharge curve. These are used mainly to extend the dis-
charge curves beyond the limits of the plotted discharge measure-
ments, to check the form of the discharge curve, and to determme
and eliminate erroneous measurements.

For every rating table the following assumptions are made for the
period of application of the table: (¢) That the discharge is a func-
tion of and increases gradually with the stage; (b) that the discharge
is the same whenever the stream is at a given stage, and hence such
changes in conditions of flow as may have occurred during the period
of application are either compensating or negligible, except that the
rating, as stated in the footnote of each table, is not applicable for
periods during which the channel was obstructed; (¢) that the in-
creased 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 severa.l
classes, as indicated in the following paragraphs: .

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

Class 2 comprises mainly stations on rough, mountainous streams
with steep slopes. The beds of such streams are, as a rule, com-
paratively permanent during low and medium stages, and when the
flow is sufficiently well defined by an adequate number of discharge
measurements before and after each flood the stations of this class
give nearly as good results as those of class 1. As it is seldom
possible 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 few days of highest gage heights covering
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. In some cases 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 on the basis of the measurements of the cur-
rent 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 standard curve with respect
to ordinates or gage heights. This law of the parallelism of rating
curves is the fundamental basis of all ratings and estimates at stations
with semipermanent and shifting channels. It is not absolutely cor-
rect, but, with few exceptions, answers all the practical requirements
of estimates made at low and medium stages after a change at a high
stage. This law appears to hold equally true whether the change
occurs at the measuring section or at some controlling point below.
The change is, of course, fundamentally due to change in the chan-
nel caused by cut or fill, or both, at or near the measuring section.
For all except small streams the changes in section usually occur at
the bottom. The following simple but typical examples illustrate
this law:

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

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

(¢) In the case of qlmform change along the crest of a weir or’
rocky control, 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 dlscharge curve with respect to their ordinates.

Of course, in actual practlce such simple changes of section do not
occur. The changes are complicated and lack un1form1ty, 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 condltlons, however, the
measunng section Would more properly fall under class 4 and would
require very frequent mea.surements of discharge. Special stress is
laid on the fact that i m the lack of other data to the contrary the
utilization of this law vwill yield the most probable results.

Slight changes at low or medium stages of an oscillating character
are usually averaged by a mean curve drawn among them parallel
to the standard curve, and if the individual measurements do not
vary more than 5 per cent from the rating curve the results are
considered good for stdtlons 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 this rating is parallel to the stand-
ard curve with respect to their ordinates. On the day of a measure-
ment the rating curve for that day passes through that measurement.
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For days between successive measurements it is assumed that the
rate of change is uniform, and hence the ratings for the intervening
days are equally spaced between the ratings passing through the two
measurements. This method must be modified or abandoned
altogether under special conditions. Personal judgment and a
knowledge of the conditions involved can alone dictate the course .
to pursue in such cases.

The computations have as a rule been carried to three significant
figures. Computation machines and the 20-inch slide rule have
been generally used. All computations are carefully checked. ’

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

EXPLANATION OF TABLES.

For each regular current-meter gaging station are given in general
the following data: Description of station, list of discharge measure-
ments, table of daily gage height, table of daily discharge, table of
monthly and yearly discharge, and run-off in acre-feet. For stations
located at weirs or dams the gage-height table is omitted.

All rates of flow are expressed as second-feet, because distances and
depths are measured in feet, and velocities in feet per second. The
flow is thus obtained in cubic feet per second, or more briefly in
““second-feet.” The term ‘‘million gallons per 24 hours” is not used
except in a few tables where data have been furnished in these
units by private corporations. ‘“Million gallons per 24 hours” is
not a primary but a derived unit. To convert second-feet into
million gallons per 24 hours multiply by 0.646.

In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions which may affect the constancy of the relation of
gage height to discharge, covering such points as shifting channels and
backwater; also information regarding diversions which decrease the

_total flow at the measuring section. Statements are also made regard-
ing the accuracy and reliability 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. )

The table of daily gage height records the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken

1
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each day. - At most stations the gage is read in the morning and in-
the evening unless a continuous record is obtained by means of an
automatic instrument. The gage height given in the table represents
the elevation of the surface of the water above the zero of the gage.
All gage heights affected by shifting conditions of flow or by back-
water from obstructions are published as recorded, with suitable foot-
notes. The rating table is not applicable for such periods unless the
proper corrections to the gage heights are known and applied. Atten-
tion is called to the fact that the zero of the gage is placed at an arbi-
trary datum and has no relation to zero flow or the bottom of the river.
In general the zero is located somewhat below the lowest known
flow, so that negative readings shall not occur.

The discharge measurements and gage heights are the base data
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed.

The rating table gives, either directly or by interpolation, the
discharge in second-feet corresponding to every stage of the river
recorded during the period for which it is applicable. It is not pub-
lished in this report, but can be determined from the daily gage
heights and daily discharges, for the purpose of verifying the pub-
lished results as follows:

First plot the discharge measurements on cross-section paper with
gage height in feet as ordinates and discharge in second-feet as
abscissas. Then tabulate a number of gage heights taken from the
daily gage-height table for the complete range of stage given and the
corresponding discharges for the days selected from the daily discharge
table and plot the values on cross-section paper. The last points
plotted will define the rating curve used and will lie among the plotted
discharge measurements. After drawing the rating curve, a table
can be prepared by scaling off the discharge in second-feet for each
tenth foot of gage height. These values should be so adjusted that
the first differences shall always be increasing or constant, except for
known conditions of backwater.

The table of daily discharge gives the discharge in second—feet cor-
responding to the observed gage height as determined from the rating
table, the number of significant figures used varying with the size
of the discharge. For quantities below 0.5 second-foot the daily
discharge is carried to hundredths; from 0.5 to 9.9 second-feet, to
tenths only; from 10 to 99 second-feet all decimals are omitted, and
above 100 second-feet only three significant figures are used.

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
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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 column
headed ‘“Mean” is the average flow in cubic feet for each second dur-
ing the month. On this the computations for the remaining columns,
which are defined on page 17, are based.

ACCURACY AND RELIABILITY OF FIELD DATA AND
COMPARATIVE RESULTS.

Practically all discharge measurements made under fair conditions
are well within 5 per cent of the true discharge at the time of obser-
vation. Inasmuch as the errors of meter measurements are largely
compensating, the mean rating curve, when well defined, is much
more accurate than the individual measurements. Numerous tests
and experiments have been made to test the accuracy of current-
meter work. These show that it compares very favorably with the
results from standard weirs, and, owing to simplicity of methods,
usually gives results that are much more reliable than those from
the ordinary weir used under conditions widely different from those
under which the weir formula was derived.

The work is, of course, dependent on the reliability of the observers.
With relatively few exceptions, the observers perform their work
honestly. Care is taken, however, to watch them closely and to
inquire into any discrepancies. It is, of course, obvious that one
gage reading a day does not always give the mean height for that
day. As an almost invariable rule, however, errors from this source
are compensating and virtually negligible in a period of one month,
although a single day’s reading may, when taken by itself, be con-
siderably in error.

In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to the
daily discharge tables, stating the probable accuracy of the rating
tables used, and an accuracy column is inserted in the monthly dis-
charge table. For the rating tables ‘“‘well defined” indicates in gen-
eral that the rating is probably accurate within 5 per cent; ‘‘fairly
well defined,” within 10 per cent; ‘‘poorly defined” or “appro:n—-
mate,” within 15 to 25 per cent. These notes are very general and
are based on the plotting of the individual measurements with refer-
ence to the mean rating curve.

DIVISION OF WORK.

On account of the isolation of the different islands of the Territory
an engineer or employee was assigned to take charge of the field work
on each one of- the four larger islands with temporary headquarters on
that island.
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Persons in charge of field work.
Island. - ' "In charge. Temporary headquarters.
Oahu.............. 'W. F. Martin, district engineer (Jan. 1 to Mar. 27)....] Honolulu (permanent).
Cf P{gx)’ee acting district engineer (Mar. 2810
;
IE L)arrison, district engineer (Aug. 14 to
Kauai.............. W V . Hardy, field assiStant. . .oevveeeeersesnnnnseres Waimea.
Mauvi............... J. }113 Sts%v;rm, clerk acting field assistant (Jan. 1 to | Wailuku.
ov,
C. T, Bailey, assistant engineer (Dec, 1-31)...........
Hawaii............. C. H. Pierce, assistant engineer (Jan. 1 to Mar. 27)....| Hilo.
EDO gll;ristmnsen, assistant engineer (July 10 to
ec.’

Office Engineer J. C. Dort, junior engineer, at Honolulu, October
29 to December 31, assisted on Oshu field work.

Ratings, applications, computations, etc., were made by G. K.
Larrison, J. C. Dort, E. O. Christiansen, C. T. Bailey, W. V. Hardy,
E. E. Goo, G. R. White, S. W. Dort, R. M. S. Goo, H. L. Book, H. H.
Kennedy, H. M. Kennedy, and E. J. Howard. The report was edited
by Mrs. B. D. Wood.

GAGING STATIONS MAINTAINED IN HAWAIL

The following list comprises the gaging stations maintained in
Hawaii by the United States Geological Survey and cooperative
parties. The stations are arranged by stream basins and appear in
systematic order for the several islands, tributaries of main streams
being indicated by indention. The date refers to the years or parts
of years for which records are available. A dash following the date
indicates that the station was being maintained December 31, 1912.

.

EKAUAI ISLAND,

Poomau River:
Kawaikoi Stream near Waimea, 1909-
Waiakoali Stream near Waimea, 1909-
Mohihi Stream near Waimea, 1909~
Waialae Stream near Waimea, 1910~
Kekaha ditch at camp No. 1, near Waimea, 1910~
Kekaha ditch at flume No. 2, near Waimea, 1910~ *
Kekaha ditch at siphon, near Waimea, 1910~
Kekaha ditch at tunnel No. 12 weir, near Waimea, 1910~
Waimea ditch near Waimea, 1911
Kamenehune ditch near.Waimea, 1911~
Makaweli River near Waimea, 1911~
Mokuone River:
Halekua Stream near Waimea, 1912-
Olokele River:
Olokele ditch at tunnel No. 12, near Makaweli, 1910~
Olokele ditch near Waimea, 1912-
Poowaiomahaihai ditch near Waimea, 1911~

g,’Waimea River near Waimea, 1910~
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Hanapepe River at Hanapepe Falls, near Eleele; 1911~
Hanapepe River at Kaula, near Eleele, 1910-
Hanapepe ditch at Hanapepe Falls, near Eleele, 1911~
Hanapepe ditch at Koula, near Eleele, 1910~ -
Hanapepe ditch at weir, near Hanapepe, 1910-
East Branch of Hanapepe River at Hanapepe Falls, near Eleele, 1911-
Hiloa ditch at Hanapepe Falls, near Eleele, 1911-
Huleia River, near Lihue, 1912-
Hanamaula River at Kapaia near Lihue, 1911~
Wailua River:
South Fork of Wailua River at siphon, near Lihue, 1910-11.
South Fork of Wailua River above Waichu Falls, near Lihue, 1911~
Lihue ditch near Lihue, 1910-
- Hanamaulu ditch near Lihue, 1910~
North Fork of Wailua River near Lihue, 1910-
East Branch of North Fork of Wailua River near Lihue, 1912-
Thau Iole Stream at 750-foot elevation, near Lihue, 1912-
Keahua Stream at 750-foot elevation, near Lihue, 1912-
Kawi Stream at 750-foot elevation, near Lihue, 1912—
Kanaha ditch near Lihue, 1910~
Konohiki Stream at Makakualele (mauka) weir, near Kapaa, 1911-
Konohiki Stream at Makakualele (makai) weir, near Kapaa, 1912—
Kaehulua Stream at Kainahola (mule stable) weir, near Kapaa, 1911—
North Fork of Kachulua Stream at Kuhinoa weir, near Kapaa, 1911~
South Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911~
Kapaa River, at Kapahi, near Kapaa, 1910-
Akulikuli Springs near Kapaa, 1909-
Kapahi ditch at Kapahi, near Kapaa, 1909-
Tunnel ditch at Kapahi, near Kapaa, 1909-11.
Kapaa ditch at Xapahi, near Kapaa, 1909-11.
Pipe ditch at Kapahi, near Kapaa, 1909-11.
Kealia Stream:
Kaneha ditch at weir near Kealia, 1909-
Anahola River at 1,140-foot elevation, near Kealia, 1912
Anahola River above dam at Kiokala, near Kealia, 1910-
Anahola River at Kiokala dam, near Kealia, 1910-11.
Anahola ditch at Kiokala, near Kealia, 1909-
Anahola ditch at makai weir, near Kealia, 1909-11.
Kalihiwai River near Kilauea, 1912-
Hanalei River near Hanalei, 1911-
China ditch near Hanalei, 1911~
Kuna ditch near Hanalei, 1912—
Lumahai®River near Wainiha, 1912-
Wainiha River near Wainiha, 1911
Wainiha canal at intake, near Wainiha, 1910-
Wainiha canal at tunnel No. 18, near Wainiha, 1911.
Wainiha, canal at tailrace, near Wainiha, 1911.

OAHTU ISLAND.
Palolo Stream.:

Waiomao Stream at 900-foot evelation, near Honolulu, 1911~

Waiomao Stream above Pukele Stream, near Honolulu, 1911~

Pukele Stream at Mahoe Springs, near Honolulu, 1912-
Manoa Stream at upper end of valley, near Honolulu, 1910-
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Manoa Stream at College of Hawaii, near Honelulu, 1909-10; 1912-
Manoa Stream at Waialae Road, near Honolulu, 1910-12.
Pauoa Stream below Kahuawai Springs, near Honolulu, 1911-
Kahuawai Spring, near Honolulu, 1912
Nuuanu Stream at Kuakini Street, Honolulu, 1911-12.
Lulumaho ditch in Nuuasiu Valley, near Honolulu, 1911~
. Luakaha weir in Nuuanu Valley, near Honolulu, 1910-
Kaukonahua Stream:
South Fork of Kaukonahua Stream, near Wahiawa, 1911.
North Fork of Kaukonahua Stream, near Wahiawa, 1911, .
Wahiawa Reservoir ditch, near Wahiawa, 1910-11.
Kaipapau Stream, near Hauula, 1906-7.
Kaluanui Stream near Hauula, 1906-7.
Punaluu Stream, near Hauula, 1906-7.
Waikane Stream at lower Waikane Valley, near Waikane, 1912.
Waiahole Stream at Manianiaula, near Waikane, 1911-
Waiahole Stream at Waiahole, near Waikane, 1911~
Waihi Stream, near Waikane, 1911.
Halona Stream, near Waika.ne, 1911,
Waianu Stream, near Waikane, 1911.
Kahanaiki Stream near Waimanalo, 1912-
Kailua Stream near Waimanalo, 1912-
Pohakea Stream near Waimanalo, 1912
Kamakalepo Stream near Waimanalo, 1912~
Kaimi Stream near Waimanalp, 1912-
Makawao Stream near Waimanalo, 1912-
Makawao ditch near Waimanalo, 1912-
Wong Leong ditch near Waimanalo, 1912—
Waimanalo ditch below reservoir, near Waimanalo, 1912-
Pump ditch near Waimanalo, 1912

MAUI ISLAND.
West Maui.

Kahakuloa Stream at Kahakuloa, near Waihee, 1912~
Waihee Stream near Waihee, 1910- ,

Waihee canal near Waihee, 1910~ .

Waihee canal at weir near Wailuku, 1011-

Spreckels ditch near Waihee, 1910~

Spreckels ditch at Waiale weir, near Wailuku, 1910-11.
Waiehu Stream:

North Waiehu Stream near Wailuku, 1911~

North Waiehu ditch near Wailuku, 1910-11.

South Waiehu Stream near Wailuku, 1910
Tao Stream near Wailuku, 1910- .

Maniania ditch near Wailuku, 1910-
Waikapu Stream near Waikapu, 1910~

South Side Waikapu ditch near Waikapu, 1910~

Palolo (Everett) ditch near Waikapu, 1910-
Ukumehame Stream near Olowalu, 1911- ’
Olowalu Stream:

Olowalu ditch No. 1 near Olowalu, 1911-
Launiupoko Stream near Lahaina, 1911-
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Kauaula Stream near Lahaina, 1911
Kauaula ditch near Lahaina, 1911~
Kauaula weir No. 1 near Lahaina, 1901.
Kauaula weir No. 2 near Lahaina, 1901.
Kauaula weir No. 8 near Lahaina, 1901.
Lahainaluna Stream near Lahaina, 1911~
Lahainaluna weir No. 1 near Lahaina, 1901.
Lahainaluna weir No. 2 near Lahaina, 1901.
Kahoma Stream near Lahaina, 1911~
Kahoma Stream at weir No. 1, near Lahaina, 1901,
Kahoma Stream at weir No. 2, near Lahaina, 1901.
Kahoma ditch at weir near Lahaina, 1911~
Honokawai Stream near Lahaina, 1911.
Honokawai ditch near Lahaina, 1912-
Honokawai weir No. 1 near Lahaina, 1901.
Honolua Stream near Honokahau, 1911.
Honolus ditch near Honokahau, 1911-
Honokahau Stream near Honokahau, 1911.
Honokahau ditch at intake, near Honokahau, 1907—
Honokahau ditch above Honolua Stream, near Honokahau, 1910-11.
Honokahau ditch at Honokawai weir, near Lahaina, 1910-

East Maui.
Koolau ditch region:

Koolau ditch near Keanae, 1910-

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

Haipuaena Stream near Huelo, 1910-

Puohakamos Stream near Huelo, 1910-

Alo Stream near Huelo, 1910~

Waikamoi Stream near Huelo, 1910-

Oopuola Stream near Huelo, 1910-

Spreckels ditch at station No. 1, near Huelo, 1910-

Spreckels ditch at atstion No. 2, near Huelo, 1911~

Spreckels ditch at station No. 3, near Huelo, 1910-

Spreckels ditch at station No. 4, near Huelo, 1910-

Spreckels ditch at station No. 5, near Huelo, 1911-

Spreckels ditch at station No. 6, near Huelo, 1911~

Spreckels ditch at station No. 7, near Huelo, 1911~

Spreckels ditch at station No. 8, near Huelo, 1911~
Center ditch region: :

Center ditch near Huelo, 1910-
Hamakua ditch region:

Nailiilihaele Stream near Huelo, 1910-

Kailua Stream near Huelo, 1910-

Oanui Stream near Huelo, 1910-11.

Hoolawaliilii Stream near Huelo, 1910-

Hoolawanui Stream near Huelo, 1910-

Honopou Stream near Huelo, 1910-

Halehaku Stream at dam, near Huelo, 1910-11.

Halehaku Stream weir near Huelo, 1910-
Opana Stream near Huelo, 1910-
Opana ditch near Huelo, 1910-
New Hamakua ditch at Nailiilihaele weir, near Huelo, 1910-
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Hamakua ditch region—Continued.
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~
0O1d Hamakua ditch at Opana weir, near Huelo, 1910-
Kaluanui ditch at Puuomalei near Hamakuapoko, 1910~
Lowrie ditch at Opana weir, near Huelo, 1910-
Haiku ditch at Peahi weir, near Huelo, 1910~

Hilo group: HAWAII ISLAND.

Wailuku River near Hilo, 1911~

Honolii River at Kaiwiki, near Hilo, 1911~

Honolii ditch at Kaiwiki, near Hilo, 1911.

Kawainui River at Kawainui, near Pepeekeo, 1911~

4 stations at Piithonua, near Hilo, 1912,

81 stations at 2,700 feet level, in forest back of Hilo, 1911-

Hamakua group:

Kawainui Branch of Waipio River, near Waipio, 1911~

Waipio River below Koiawe Stream, near Waipio, 1911-

Waipio River below Waima Stream, near Waipio, 1911-

Waipio River at 360 feet elevation, near Waipio, 1901-2.

New Hamakua ditch at Waima Stream, near Waipio, 1912

New Hamakua ditch’at main weir near Kukiuhaele, 1911~

Kawainui Stream at 2,120 feet elevation, near Waipio, 1901-2.

Kawainui Stream at 1,435 feet elevation, near Waipio, 1901-2.

Kawainui Stream at 775 feet elevation, near Waipio, 1901-2.
Branch No. 3 of Kawainui Stream at 1,700 feet elevation, near Waipio, 1901-2.
Branch No. 2 of Kawainui Stream at 1,405 feet elevation, near Waipio, 1901-2.
Branch No. 1 of Kawainui Stream at 1,380 feet elevation, near Waipio, 1901-2.

Alakahi Stream at 1,200 feet elevation, near Waipio, 1901-2.

Alakahi Stream at 730 feet elevation, near Waipio, 1901-2.

Koiawe Stream at 1,120 feet elevation, near Waipio, 1901-2.

Koiawe Stream at 610 feet elevation, near Waipio, 1901-2.

Waima Stream at 790 feet elevation, near Waipio, 1901-2.

Waima Stream at 385 feet elevation, near Waipio, 1901-2.

Kohala group:

Honokane Stream:
East Branch of Honokane Stream at 1,300 feet elevation, near Honokane, 1901.
East Branch of Honokane Stream at 770 feet elevation, near Honokane, 1901.
West Branch of Honokane Stream at 1,370 feet elevation, near Honokane,1901.
West Branch of Honokane Stream at 775 feet elevation, near Honokane, 1901.
Kohala ditch near Kohala, 1907

GEOGRAPHY OF THE HAWAIIAN ISLANDS.!

The Hawaiian Islands are situated in the north Pacific Ocean due
west of the central part of Mexico and about 2,100 miles southwest
of San Francisco, from which Honolulu may be reached in about 6
days. Dutton 2 has described the group as consisting of 12 islands—

1 Adapted from Dutton, C. E., Hawaiian volcanoes: U. 8. Geol. Survey Fourth Ann. Rept., pp.

81-212, 1884,
3 Op. cit., p. 81.
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eight inhabited and four mere barren rocks—lying between meridians
154° 30" and 160° 30" west of Greenwich and between parallels 18° 40’
and 22° 15’ north; but northwest of this principal part of the group
are a dozen smaller low islands and reefs which are shown on the
charts and over which the Territorial government has duthority.
The westernmost of these, which are known as the Ocean Islands, lie
about in longitude 178° 30’ west—very nearly the antipodes of
Greenwich—and 29° north. The archipelago, therefore, extends
over nearly 25° of longitude, or about 1,800 miles,! its form being
rudely crescentic and its general trend northwest-southeast. Hitch-
cock ! gives the following list of the islands in order from west to east
with areas and extreme altitudes.

Islands of the Hawaitan Archipelago.

Low izlands and reefs.2
Altitude
(feet).
Ocean T8lands.ceeen e e et e i e e e e a e 10
Midway Islands.................o.. ..l 57
Gambia Shoal.
Pearl and Hermes reefs.
Lisiansky Teland...ooooeeo i i 50
Laysan Island. ... ... ... . oLl 25
Maro Reef. :
Dowsett’s Reef.
The lowest of the high islands. )
Gardiner Island...... ... . ... ... . L.iiilll. 170
French Frigate Shoal. ... ... ... .. .. . ...l 120
Necker Island. .. ... .o .. i, 300
Frost Shoal. -
NihoaorBird Island. .. ... ..coemmnaeie i, 903
High inhabited islands, with area and highest point.
Niihau (97 square miles). ... oooviueaii i, 1, 300
Cinder cones adjoining, named Kaula and Lehua.

Kauai (547 square miles; highest point, Waialeale)............. 35,170
OQahu (598 square miles; highest point, Kaala)................. 4,030
Molokai (261 square miles; highest point, Komokoa)......_... 4,958
Lanai (139 square miles). ... ...coovieiuiiiii i 3,400
Maui (728 square miles; highest point, Haleakala)............. %10, 350
Kahoolawe (69 square miles; highest point, Moaulu Hill) ...... 1,472
Hawaii (4,015 square miles; highest point, Mauna Kea)........ 13,825

Of these, Hawaii, Maui, Oahu, Kauai, and Molokai are by far the
most important in area and in number of inhabitants.

All these islands are volcanic. No rocks other than volcanic are
found on any of them except a few remnants of raised sea beaches

1 Hiti:heock, C. H., Hawail and its volcanoes, p. 1, Honolulu, 1909.
2 May be swept by storm waves, _
3 Hitchceock’s figures, 5,250 and 10,032, revised from more recent maps.
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composed of consolidated coral sands. All the larger ones are very
mountainous and lofty. The culminating points of the island of
Hawaii are Mauna Kea, 13,825 feet, and Mauna Loa, 13,675 feet
above sea level. The summit of Haleakala, on East Maui, is 10,350
feet, and the mountains of West Maui attain 5,900 feet. Oahu has
a peak on the eastern side of the island 3,100 feet high, and another on
the western side 4,030 feet high. The loftiest point of Kauai is about
5,170 feet above the sea. Deep-sea soundings in the vieinity have
disclosed the fact that these volcanic piles are only the summits of
gigantic mountain masses rising abruptly from the bottom of the
Pacific, which for many hundreds of miles around them is only
moderately diversified. The slopes of Mauna Loa east, west, and
south descend beneath the surface of the ocean with a gradient fully
equal to if not greater than the visible slope of its flanks. The sub-
marine slopes of all the other islands in directions perpendicular to
the principal axis of the group are equally great and possibly some-
what greater. The depths attained by these continuous slopes
within 30 to 50 miles of the shores vary from 2,400 to 3,100 fathoms,
or 14,000 to 19,000 feet. Mauna Loa and Mauna Kea, referred to
their true bases at the bottom of the Pacific, are therefore mountains
not far from 30,000 feet in height. In general the island group con-
sists of the summits of a gigantic submarine mountain chain, pro-
jecting its loftier peaks and domes above the water.

On the island of Hawaii the volcanic forces are still in operation.
On the' eastern portion of Maui they have rested at a very recent
epoch. In the other islands they have long been extinct, and the
piles they built up have been greatly ravaged by erosion. On
Hawaii the large volcano Hualalai, just west of Mauna Loa, gave
forth three eruptions in the early part of the present century, but
has been dormant since 1811. Mauna Kea gives evidence of having
reposed for many centuries—or throughout a period that, histo-
rically considered, may have lasted some thousands of years; though,
if we value time by the geologic scale, the date of its last activity
would be regarded as very recent. Haleakala, on Maui, gives
indications of considerably greater recency in its last eruptions
than Mauna Kea, but the natives have no traditions of any out-
break from it, and we may infer that it has been quiet for several
hundred years. With regard to the other volcanic centers, we have
no means of judging the antiquity of their final action except the prog-
ress made by erosion in demolishing them, and this progressis, in every
instance, considerable. It is most conspicuous on Kauai and Oshu,
and almost equally so on Molokai and West Maui. From' this it.is
inferred that the western islands of the group have longest enjoyed
immunity from eruption. Kauai, especially, is frequently spoken.of
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as the oldest island of the group, and, judging from the amount of
destruction wrought upon it by the eroding forces, the statement
is in some measure apparently justified, but only to this extent, the
period which has elapsed since the cessation of eruption has probably
been longer there than in the other islands. It does not follow,
however, that the eruptions began there any earlier than on Hawaii.

The one continuously active volcanic vent of the islands is Kilauea,
far down on the eastern flank of Mauna Loa—‘the great mountain.”
No other voleano in the world approaches Mauna Loa in the vastness
of its mass or in the magnitude of its eruptive activity. There are
many volcanic peaks higher in the air, but most of them are planted
upon elevated platforms, where they appear as mere cones of greater
or less size. We do not know at what level the base of Mauna Loa is
situated. 'We only know that it is below sea level, and probably far
below it. But on the other hand, it may not be so low as the adjoin-
ing depths of the Pacific.

- Mauna Kea—‘‘the white mountain’’—is also a colossus among
volcanoes. The summit of Mauna Kea is a trifle higher than that
of Mauna Loa, but its slopes are steeper and its base is therefore
much smaller. The magnitude of Mauna Loa is due chiefly to the
great area of its base, which is nearly elliptical in shape, with a major
diameter of 74 miles and a minor of 53 miles, measured at sea level.

In the aggregate of its eruptions Mauna Loa is also unrivalled.
Some of the volcanoes of Iceland have been known to disgorge at a
single outbreak masses of lava fully equal to them. But in that
island such intravasations are infrequent, and a century has elapsed
since any of such magnitude have been emitted, though several of
minor extent have been outpoured. The eruptions of Mauna Loa
are all of great volume, and occur irregularly, with an average in-
terval of about eight years. Taking the total quantity of material
disgorged during the past century, no other volcano is at all com-
parable to it. ‘

Mauna Loa and Kilauea are in many important respects abnormal
volcanoes. Most notable is the singularly quiet character of their
eruptions. Rarely are these portentous events attended by any of
that extremely explosive action which is characteristic of nearly all
other volcanoes. Only once or twice within the historic period have
they been accompanied by earthquakes or subterranean rumblings.
The vast jets of steam blown miles high, hurling stones, cinders, and
lapilli far and wide, filling the heavens with vapor and smoke, and
hailing down ashes and fragments over the surrounding regions, have
never been observed here. Some action of this sort is indeed repre-
sented, but only in a feeble way. Theé lava wells forth like water
from a hot, bubbling spring, but so mild are the explosive forces that
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the observer may stand to the windward of the grandest eruption,
and so near the source that the heat will make the face tingle, yet
without danger. Ordinarily the outbreak takes place without-warn-
ing and without the knowledge of the inhabitants, who first become
aware of it at nightfall, when the sky is aglow and the fiery fountains
are seen playing. As the news spreads, hundreds of people flock to
it to witness the sublime spectacle and display almost as much eager-
ness to approach the scene of an eruption as the people of other
countries show to get away from one.

The great magnitude of the individual eruptions of Mauna Loa
. and Kilauea, and the absence of fragmental products, supply an
explanation of their abnormally flat profiles. Fragmental ejecta
pile up around the vents from which they are projected; but great
streams of fluent lava run far away from their sources. The large
pits or so-called craters which are sunken in the summits Kilauea and
Mauns Loa, and the still more remarkable one on Haleakala, are not
entirely unparalleled, though their analogues in other regions are very
uncommon.

In all those portions of the islands where quiet has long prevailed
the scenery has habitudes of extreme boldness and animation. Cliffs,
crags, and canyons are carved in the mountains with as much sharp-
ness and spirited detail as in the plateau country of North America.
In West Maui and Kauai may be found walled valleys-and amphi-
theaters which almost rival Yosemite. The windward fronts of
Oahu and Molokai stand 3,000 to 4,000 feet high, and are carved in
a manner which is rarely surpassed by the finest sculpture in the
valley of the Colorado. On the weather sides of Hawaii and Maui
the gentle slopes of the mountains terminate on the ocean in walls
a few hundred feet high, and the platforms are gashed with canyon
valleys that are marvels of beauty.

The climate of the islands presents considerations of very great
interest. It is difficult to find anywhere any greater constancy of
atmospheric conditions than those prevailing over the ocean within
the heart of the trade-wind belt. The temperature varies but little
from winter to summer, and the general drift of the atmosphere is
rarely interfered with by storms and cyclones. And yet upon the
islands themselves it may be said that there are almost as many
climates as there are square leagues. And the differences of climatal
condition exhibited by localities separated only half a dozen miles
are extreme. As a general rule the windward sides are excessively
rainy, the precipitation may exceed 400 inches in a year. The lee-
ward sides are generally arid, but to this there are some striking
exceptlons especially under the lee of Mauna Loa, where the rainfall
is almost as great as on the weather side.

14694°—wsp 336—14——:3
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WAIMEA RIVER BASIN.
[Hydrographer, W. V. Hardy.]

STATION RECORDS.
ISLAND OF KAUAI

WATER RESOURCES OF HAWAII, 1912,
WAIMEA RIVER NEAR WAIMEA, KAUAI
Discharge measurements of Waimea River near Waimea, Kouai, in 1912,

Gage.—Vertical and inclined staff read once daily; datum unchanged

Locatiou.—Abouf 2 miles north of Waimea and 250 feet above ford.
Channel.—Bottom covered with sand and bowlders; seems fair

Records available.—July 9, 1910, to December 31, 1912.
Discharge measurements.—Made from a wire suspension bridge.

Accuracy.—Records fair.
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Datly discharge, in second-feet, of Waimea River near Waimea, Kauai, for 1912.

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. Dec.
84 4.1 324 130 0.5 22 L0} 2.2 2.2 6.6 357
21 4.1 ] 350 89 1.6 1.0 1.0 2.2 2.2 5.811,430
6.9 6.9 | 551 58 2.2 0.6 1.0 .9 2.2 4.1}11,310
3.2| 52 120 6.9 2.2 1.0 1.0 2 2.1 2.8 174
2.6 6.9 16 331 6.6 1.0 1.0 .2 1.6 2.4 68
2.2 4.81 226 320 2.2 .61 1.0 .9 2.4 22 57
4.4 1.0 | 357 397 2.2 4| 1.0 9| 68 2.2 22 30
3.9 1.0 6. 320 1.6 .2 1.0 1.1 6.6 1.0 1.0 24
4.1 1.0f 255 1,230 1.2 .6 1.6 10 5.6 .8 441 19
4.1 4.1] 540 1.0 .6 | 140 6.6 4.8 2 14 13
4.1 2.4 | 357 836 1.0 .2 6.9 6.6 3.2 .2 2.2 6.6
3.2} 22| 32 226 1.0 20 39| 4.1 2.4 20 2.2 5.4
2.2 2.2 174 1.0 1.0 3.2 174 1.2 2.2 1.0 3.2
9.3 22 69.2 1.0 .9 1489 {397 1.0} 39 1.0 2.2
3.7 26| 30 11.2] 226 .8 19 | 335 1.0l 41 6.1 1.6
3.2 3.9 19 286 14 21 41) 24 1.6 4 6.6 1.0
2.2 4.1 10 850 4.1 .2 4.1 4.1 .8 6.4 1.0
2.4| 2.2 6.6 80 3.0 21 39| 4.1 .6 4.8 2.1
2.2 2.2 4.1 19 1.6 .2 2.2 4.1 .2 4.1 3.2
2.2 2.4 30 12 1.4 6] 2.2 4.1 .2 2.4 10
2.2 57 19 6.6 1.0 .8 4.1 1.0 1.0 2.2 780
3.9 331 10 2.2 1.0 1.2 3.7( 2.2 1.0 1.1 47
2.4| 68 6.6 2.2 2.2 .6 221 2.2 1.0 1.0 64
130 2566 4.1 2.2 19 .4 1.6 19 1.0 1.0 68
6.6 | 15 |1,070 2.2 151 .1 1.0 1.0 1.0 1.0 80
26......... 2.2 6.9 30 5.4 2.2 .4 1.0 .6 1.0 1.0 19
27 4.1 92.6 9.3 4.1 1.6 .2 .2 1.0 1.0 10
P 2.2] 44 .1 2.2 11,230 .1 .9 1.0 1.0 6.4
29......... 2.2 397 3.2 1.6 | 130 .1 .8 2.4 1.0 4.1
30......... 4.8....... 1.0 1.6 6.9 .0 .6 8 16 3.5
[ D, 3.7 .. 174 ....... N 3.2 .10 3.2

NoTE.—Daily discharée determined from a rating curve well defined between 10 and 2,000 second-feet

but owing to the rapid fluctuation of the stream the monthly means have a low accuracy.

Monthly discharge of Waimea River near Watmea, Kauai, for 1912.

Month,

Discharge in second-feet.

Maximum.

Accu
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EKAWAIEOI STREAM NEAR WAIMEA, KAUAL

Location.—About 8 miles northeast of Knudsen’s mountain house; reached from

Waimea by horse trail.

Records available.—April 3, 1909, to December 31, 1912.
Gage.—A 34-day Barrett & Lawrence clock

Channel.—Practically permanent.

Discharge measurements.—Made from a wire suspension bridge.

Accuracy.—Records good.

register; datum unchanged.
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1912.
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Discharge measurements of Kawaikoi Stream near Waimea, Kaua
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Daily gage height, in feet, of Kawaikoi Stream near Waimea, Kauat, for 1912.

[United States Geological Survey, observer.]
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NoOTE.—Gage heights are means for 24 hours com

Clock
, the

%)uted from Barrett & Lawrence record sheets.
ped Sept. 12 to Oct. 3, but record showed that the water surface fluctuated not more than 0.35

mean gage height for the period being estimated at 1.70.

stop,
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Daily discharge, in second-feet, of Kawaikot Stream near Waimea, Kauas, for 1912.

Dec.

Accu-
racy.

Nov.

P N T

Oct.

Sept.

Aug.

July.

June.

May.

Mar. | Apr.

Feb.

—
OO WVWINOOOD COODOW WADOD 00000 <

Jan.

WO=-ON VAN M OTNOD OLOWHN VIO OOOO®K

8
7
9
7.
6.
6.
6.
7.
8.
7
6.
5
5
6.
5
6.
5,
6.
6.
5
5.
5,
0.
0.
8.
8.
8.
0.
3.
16.0

~
HEAH A=

Day.

100 e
) T
b E
24.....

b P
1

charge of Kawaikot Stream near Waimea, Kauaz, for 1912.

dis

Monthly

Run-off
(total in

acre-feet.)

639

21,000

Mean.

161. 00

/]
0
6
0
0
2
8
0
0

Discharge in second-feet.

Maximum. | Minimum.

Month

December 2 and 4. . .........01110

d

The perio

WAIAEKOALI STREAM NEAR WAIMEA, KAUAI

Location.—About 10 miles northeast of Knudsen’s mountain house; reached from

Waimea.
Records available.—April 13

1909, to December 31, 1912.

.
b

datum unchanged.

gl

Gage.—Vertical staff read at irregular times

Channel.—Permanent.

B

crossing

Discharge measurements.—Made from footbridge 75 feet below

low-water measurements made by wading 50 feet above gage.
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Discharge measurements of Waiakoali Stream near Waimea, Kauai, in 1912.

G
Date. Hydrographer. : ht;iaéghet. elg{rsge.
Feet. Sec.-ft.
July 2 2.31 0.94
Aug. 6 2.28 .98
Oct. 5 2.20 84

Daily gage height, in feet, of Waiakoali Stream near Waimea, Kauai, for 1912.

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

2.31

Note.—Miscellaneous gage readings.
MOHIHI STREAM NEAR WAIMEA, KAUAIL

Location.—About 12 miles northeast of Knudsen’s mountain house; reached by
saddle horse from Waimea 1% days’ travel.
Records available.—April 13, 1909, to December 31, 1913.
Drainage area.—2.20 square miles.
Gage.—A vertical staff; datum unchanged.
-Channel.—One at gage, two at low-water measurement section; practically perma-
nent. :
Discharge measurements.—Made from suspension bridge.
L4
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Discharge measurements of Mohihi Stream near Waimea, Kauai, in 1912,

Dis-
charge.

Gage
height.

Hydrographer.

Date.

July 2 {W.V,

Aug.

61{.....do

2 T U PR

Oct.

, gage height, 7.10.

December 3

]

The following gage readings were made: January 28, gage height, 4.0; April 2, gage

height, 4.10

WAIALAE STREAM NEAR WAIMEA, KAUAIL

reached by

2

house

in

About 3 miles by trail northeast of F. Gay’s mounta;

saddle horse from Waimea in about one day’s ride.
Records available.—August 1, 1910, to December 31, 1912.
Gage.—Barrett & Lawrence hydro-chronograph.

Channel.—Practically permanent.

Location.

Discharge measurements.—Made from a cable and car.

Accuracy.—Records good.

1912.

wm

Discharge measurements of Waialae Stream near Waimea, Kaua
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Daily gage height, in feet, of Waialae Stream near Waimea, Keuai, for 1912.

Nov. | Dee.

Oct.

Sept.

Aug.

July.

May. | June.

Apr.

Mar.

Feb.

Jan.

Day.
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Daily discharge, in second-feet, of Waialae Stream near Waimea, Kauas, for 1912.
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read once a day; datum unchanged.

b

KEEAHA DITCH AT CAMP NO. 1,! NEAR WAIMEA, KAUAI
1 Described in Water-Supply Paper 318 as Kekaha ditch at intake near Waimea.

the diversion dam.
Records available.—January 1, 1910, to December 31, 1912.

Gage.—Vertical staff

Location.—About 8 miles north of Waimea at camp No. 1 and a short distance below

Discharge measurements.—Made with an 8-foot sharp-crested weir.
Cooperation.—Gage heights furnished by the Kekaha Sugar Co.
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Run-off

, Jor 1912

Oct.

1y

aimea,

UL

Sept.

near We

OO ot rt e O 1 00 O H D

dordaisdaigoirioled

gegdsddEIsd
s

1,

Aug.

COCOCOOVOOOOS
EEEREEERE S

:Iu.ly.

—_S 13153
44337

Discharge in second-feet.

Maximum.| Minimum. | Mean.

CONNOOOOOOO W

discharge, 85.8 second-feet.

?

Jor 1912
May. | June.

ISLAND OF KATUAL

e Ditch dry Apr. 5-13.

Feb. | Mar. | Apr.

Month.

discharge measurement was made by W. V. Hardy at the United

cal Survey gage, about 200 feet above the Kekaha Sugar Co.’
Jan.

owing
ogl

Daily discharge, in second-feet, of Kekaha ditch at camp No
Day.

March 8, 1912: Gage height, 3.64 feet

The foll
States Geols

Monithly discharge of Kekaha ditch at camp No. 1, near Waimea, Ka

NoTe.—Discharge computed from Francis’s formula: Q=3.33 LH where L=38 ft.

46,200

b652

30,0

100.0

e Ditch was dry Apr. 5-13; mean for the month is mean of 21 days.

b Mean for the year is mean of 357 days.

TR FeaT. - e e eeeaecaraacaeaacacnsassnsnanacancen
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EEKAHA DITCH AT FLUME NO. 21 NEAR WAIMEA, KAUAL

Location.—About 6 miles north of Waimea and 2 miles below intake.

Records available.—December 1, 1910, to December 31, 1912,

Gage.—Vertical staff; read twice daily, at 7 a. m. and 5 p. m.; datum unchanged.
Channel.—Probably permanent,

Discharge measurements.—Made from tie beam 2 feet above gage.
Cooperation.—Station maintained in cooperation with Kekaha Sugar Co.

The following discharge measurement was made by W. V. Hardy:
March 8, 1912: Gage height, 2.80 feet; discharge, 84.6 second-feet.

Daily gage height, in feet, of Kekaha ditch at flume No. 2, near Waimea, Kauas, for 1912.

[Manuel Arruda, observer.)

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
2,421 2.8 | 2.85| 1.93{ 1.88| 1.38] 1.55| 2.60 | 150 2.52 | 2.80
2.68( 2.85] 2.8 | 1.85| 1.66| 1.38} 1.38} 2.70] 1.35| L75}| 2.70
2.82] 2.85) 2.85] 1.851 1.60} 1.35f 1.35] 2.72} 1.30| 1.48 | 2.60
2.80| 2.8 2.70| 2.22| 2.02} 1.35( 1.30)] 2.32| 1.48| 1.35| 2.68
2,69 2.86 | (a) 2,60 1.95( 1.35| 1.58 | 1.92{ 1.28 | L35| 2.75
2.26 | 2.85| (a) 2.281 1.65| 1481 1.851 2.32f 120 1.72) 2.75
2,121 2.85( (a) 1951 L1551 1.50) 1.45| 2.75) 115 1.45| 2.75
2.28 | 2.82| (a) 2,08 1.52| 1.72| 2.05| 2.36| 1.20| 2.08| 2.75
2.04] 2.85| (a) 2.25| 1.50| 1.50| 2.40| 2.04 ] 1.40] 2.80} 2.75
2.14 2.8 | (@) 1.95| 1.55| 2.70| 2.20 | 1.90] 1.60] 2.78 | 2.50
2.80 | 2.86( (a) 1.82 1.55| 2,70 1.90( 1.84}) 155( 2.04| 2.35
2.40 | 2.87 1 (a) .75 L50) 2.52 ) 2.25) 1.87}| 1.35| L75| 2.08
2.121 2.8 | (a) L.70| 150 192) 222 | 1.8 1.32| 1.45| 1.98
1,981 2.851 2,501 1.62| 2.32| 2.70}| 2.50| 1.65]| 1L22| 1.421 1.80
1.85| 2.85| 2,60 2.65| 1.90| 270 | 2.70 | 1.42| 1,18} 2,15| 1.8
1.80 1 2.85| 2.60] 2.65] 1.74| 2.16| 2.26 | 1.38| 1.15| 2.28 ] 1.95
1.80| 2.75] 2.60f 2.46¢ 1.68| 1.88| 171 1.32| 1.95| L78| L95
1.76 | 2.58}1 2.50} 2.12} 1.62| 2.00{ 1.45| 1401 2.32| 2.20| 1.80
2.12| 2.53| 2.50| 1.80| 2.06 | 1.65] 1.38 | 1.45| 2.75| 2.85] L75
2,05 2.70| 2.50{ 1.70| 2.06 | 1.48| 130 | 1.35| 2.38| 2.72| 2.75
2.85}1 2.8} 2.52| 170 1.78| 1.42| 1.35{ 1.30( 2.75| 2.75{ 2.68
2,861 2.72| 2.45( 2,28 2.05( 1.38( 2.10) 130] 275§ 2.756| 2.80
2,851 2.48| 2.38| 2.36} 1.67| 1.33| 2.65] L28| 2.75| 2.82] 2.80
2.85| 2.25 2.32| 2.52| 2.30| 1.36| 2.38| 1.25( 202 2.78 | 2.80
2.80| 2.85| 2.36| 2.52| 2.46| L72| 2.15( L25| 2.16| 2.15( 2.80
2.85) 2.85| 2.60| 1.95| 1.92| 1.45} 1.74| 1.22) 2.75| 1.85{ 280
2.8 2.85( 2.46] 2.26 | 2.30| 1.8 | 2.70 | 1.20! 2.756| 1.70] 2.65
2.85% 2.8 2.37| 2.60| 1.80| 1.45| 2.52| 1.20| 2.08] 1..60]| 2.28
2.52} 2.85% 2.251 2.60| 1.53| 1.33} 108} 1.20| 2.42| 2.95% 1.98

....... 2.85| 1.98| 2.60| 1.50| 1.44] 2.70| 1.25) 2.28) 2.92! 1..88
....... 2.85 [ooo...] 210 L. 2.17) 2270 |.......] 2.85}.......] 1.80
a Ditch dry Apr. 5 to 13.

EKEKAHA DITCH AT SIPHON NEAR WAIMEA, KAUAIL

Location.—About 4 miles north of Waimea, 50 feet above upper end of siphon where
ditch crosses Waimea River.

Records available.—December 1, 1910, to December 31, 1912,

Gage.—Vertical staff; read twice daily, at 7 a. m. and 5 p. m.; datum unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made from a temporary foot bridge.

Cooperation.—Station maintained in cooperation with Kekaha Sugar Co.

The following discharge measurement was made by W. V. Hardy:
March 8, 1912: Gage height, 4.43 feet; discharge, 74.4 second-feet.

1 Deseribed in Water Supply Paper 318, p €2, as *‘ Kekaha ditch at flume No. 3.”
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Nov. | Dee.

Oct.

REKRF SFAR[SS RIIBR RJIEI KRIIZ RSBERS

July. | Aug. | Sept.

June.

May.

ISLAND OF KAUAL
[Manuel Arruda, observer.]

Mar. | Apr.

Feb.

Jan.

Daily gage height, in feet, of Kekaha ditch at siphon near Waimea, Kauai, for 1912.
Day.

Mol
|

.

Dee.

th end con-
Nov,

ir wi
Oct.

near Waimea, Kauai, for 1912.
Aug. | Sept.

b

July.

May. | June.

e Ditch dry Apr. 5-13.

Apr.

Mar.

read once daily; datum unchanged.

Discharge measurements.—Computed from flow over 6-foot we:
hes, of Kekaha ditch at tunnel No. 12

H

Feb.

,in ine

Jan,

EKEKAHA DITCH AT TUNNEL No. 12, NEAR WAIMEA, KAUAI,

tunnel No. 12.
Records available.—January 1, 1910, to December 31, 1912.

Day.

* tractions.

Cooperation.—Gage heights furnished by Kekaha Sugar Co.

Location.—About 2 miles north of Waimea, and one-fourth mile below mouth of

12.......
15 et

100 eeiieaas

1ol

Gage.—Vertical staff

Dai'ly gage height



, Kauai, for

mea

1912—Continued.

a Ditch dry Apr. 5-13.

WATER RESOURCES OF HAWAM, 1912,

ight, in inches, of Kekaha ditch at tunnel No. 12, near Wa:

44
Daily gage
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ISLAND OF KAUAL 45

Monthly discharge of Kekaha ditch at tunnel No. 12, near Waimea, Kauat, for 1912,

Discharge in second-feet.
Run-oft
Month. (total in
Maximum. | Minimum, | Mean. acre-feet).
7.5 37.5 52.5 3,230
75.0 39.0 58.3 3,350
80.0 60.0 7.8 4,410
77.0 57.0 a70.3 2,930
75.0 41.0 57.5 3,540
73.0 37.5 48.8 2,900
77.0 32.5 47.2 2,900
73.0 3.0 50.0 3,070
71.5 30.0 41.8 2,490
77.0 29.0 46.5 2,860
77.0 31.0 51.4 3,060
78.5 36.0 63.8 3,920
80.0 29.0 b554.6 38,700

a Ditch dry Apr. 5-13, Mean for the month is the mean of 21 days.
b Mean for the year is the mean of 357 days.

WAIMEA DITCH NEAR WAIMEA, XAUAIL
-

Location.—About 4 miles north of Waimea and 300 feet below intake.

Records available.—November 4, 1911, to December 31, 1912.

Gage.—Vertical staff; read once each day, at 7 a. m.; datum unchanged.

Channel.—Fairly permanent.

Discharge measurements.—Made from a pole bridge 8 feet long, and graduated in
1-foot sections from 0 to 5.7 feet.

Diversions.—A lateral diverts water from the left bank of the ditch about 25 feet
below the gage.

Accuracy.—Record fair.

Discharge measurements of Waimea diich near Waimea, Kauai, in 1912.

Date. Hydrographer. . hG eé. ch]g.ge.
Feel. Sec.ft.
Mar. 8 2.29 10.5
July 13 1.63 6.92
Sept. 30 1.66 3.61

Daily gage height, in feet, of Waimea ditch near Waimea, Kauat, for 1912.

{Honke, observer.]

Day. Jan. | Feb, | Mar. | Apr. | May. | June. [ July. | Aug. | Sept. | Oct. | Nov. | Dec.
R 210} 2.20| 2.20 | 2.30| 1.80| 1.73}| 1.50| 1.43| 2.20| 1.72| 2.60| 1.90
2.. .| 2200 2.20| 2.20| 2.30| L71| 1.60} 1.42} 1.42| 2.20( 1.72[ 1.85| 210
3.. .. 1.90| 2.20} 2.20f 2.30 | 1.8 1.65§ 1.50| 1.40( 2.20| 1.70{ 1.98{ 1.70
L T, 2.50| 2.20( 2.25| 2.30| 1.90| 1.80| 1.50| 1.40| 2.20) 1.72]| 1.95} 1.55
5.. .- 220 2.20| 2.20| 2.40| 2.43| 1.72| 1.50| 1.43| 1.88| 1.72}| 1.82}] 1.30
6 2,201 2.20 | 2.40| 2.40) 2.20| 1.72| 1.50| 1.40( 220! 1.70] 1.82| 1.40
7 2.10| 2.20| 2.40| 2.40} 1.70| 1.71| 1.50| 1.45| 2.20}{ 1.67] 1.80| 1.70
8 1.951 2.08| 230 ] 2.40| 1.70| 1.72| 1.42| 1.42| 2.10| 1.656 1.72] 1.80
9 2.00| 2.15| 2.30| 2.40| 1.78| 1.70| 1.40| 1.93{ 1.73] 1.60| 2.75 1.80

10 2.20| 2.03| 2.40| 2.40| 1.60( 1.71| 2.20| 2.00| 1.73| 1.60 | 2.70 | 1.80
11.. 1.80| 2.20) 2.40) 2.60| 1.78| 1.70| 1.20| 1.51| 1.72| 1.65| 1.80| 1.60
12 1.981 2.20( 2.40( 2.60| 1.60| 1.70( 1.20( 1.70( 1.72¢ 1L.70{ L.79( 1.50
13.. 2.30| 200 2.40| 250 1.80} 1.70| 1.53| 1.63{ 1.72| 1.70} 1.70} 1.34
14 2.20| 2.02| 2.40 2.50| 1.78 | 2.00] 2.20} 1.93} 1.71{ 1.70] 1.65] 1.72
15 2201 201 2.40) 250} 260 1.50] 2.10) 2.20| 171} 1.70]| 1.62] 1.72
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WATER RESOURCES OF HAWAII, 1912.

Daily goge height, in feet, of Waimea ditch near Waimea, Kouai, for 1912—Continued.
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NoTe.—A lateral diverts water from the left bank of ditch about 25 feet below
determined from a rating curve prepared from measurements made when lateral

is carrying water the main ditch carries more water than is indicated by rating table.
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Monthly discharge of Waimea ditch near Waimea, Kauar, for 1912.

47

Discharge in second-feet.
Run-off A
Month, (total in [£C0U~
. acre-feet), | 18¢Y-
Maximum. | Minimum. | Mean. -
........................................... 13.7 2.6 7.61 468 | B.
- 9.2 5.5 8.24 474 | A,
12.1 6.6 10. 40 640 | A,
. 15.3 .6 9.52 566 | B.
. 15.3 2.9 6.82 419 | B.
- 6.6 19 3.48 207 | B.
- 9.9 1.1 3.28 202 | B.
- 10.6 1.9 4.85 298 | B.
. 9.2 1.3 4.37 260 | C.
- 20.3 2.9 7.25 446 | B.
. 17.7 3.0 7.60 452 | B.
......................................... 9.2 1.5 3.78 232 | B.
.................................... 20.3 .6 6.43 4,660

EKAMENEHUNE DITCH NEAR WAIMEA, KAUAIL

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

Records available.—October 9, 1911, to December 31, 1912.

Gage.—Vertical staff; read once daily, at irregular hours; datum unchanged.

Channel.—Probably shifting.

. Discharge measurements.—Made from plank across ditch.

Accuracy.—Data insufficient for estimate of discharge.

Discharge measurements of Kamenehune ditch near Waimea, Kauai, in 1912.

[Hydrographer, W. V. Hardy.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. { Sec.-ft. Feet. Sec.-ft.
Mar.4, . cooiiiiiiieaiiaa 1.23 3.04 i Nov.30....ovneiaaas 1.10 3.33
July 18, e eeniieieicinaaia . .92 2.65 1.02 3.04
Mo 1.38 5,01 1.45 5.19
SEPt. 80nnnnnnnieenans .48 .27 :

Daily gage height, in feet, of Kamenchune ditch near Waimea, Kauai, for 1912.

[P. Mokuahakea, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
) 1.30| 1.00| 1.09| 1.38| 0.40| 0.90 | 0.50 | 0.40 | 1.10| 0.44| 1.20| 1.51
bR, 1.10 81| 1.10 | 1.30 .45 .92 .50 .40 1.25 .57 (1 1.00| 1.48
E: 701 1.00| 140 1.20 .40 .80 .50 501 1.00 .54 .8 1.60
L S .50 | 1.20 | 1.23 .87 .40 .60 .50 .40 .85 51 .80 .39
[ TR, .50 | 1.10| 1.12] 1.52| 1.10 .90 .50 .50 .64 65 .60 .39
Bueeeenineneieaas .40 1.02| 1.30 | 1.48 .80 .50 .50 .40 | 1.60 .64 .50 .40
T eecaarans .88 .90 | 1.30 | 1.40 .80 .50 .50 411 1.5 .69 .50 .41
b .82 .80 | 1.20| 1.32 .80 .48 .50 .48 | 1.10 70 .49 .52
| S .81 .80 | 1.25| 1.50 .82 .45 .69 .70 .96 70 | 1.50 .55
10l 81| 1.00| 1.31} 1.40 .80 .55 | 1.45 .65 .72 .78 | 1.10 .49
b ) OO, .81 .72 1L30| 1.30 .80 .57 | 1.28 .60 .50 .99 .70 .70
120l .75 .60 ] 1.30] 1.30 .80 .59 1.01 .70 .45 .98 .65 .75
) & S .70 .60 1.15| 1.24 .80 .59 .81 1.31 .41 .72 .61 .59
4. e 1.01} 1.00| 1.30} 1.20 .80 .60 | 1.60 .40 .37 70 .54 .70
15, ccrirrrnrnnenn .85 .94 1.10} 1.01 ) 1.50 .62 1.19| 1.21 .34 45 .52 .65
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Daily gage height, in feet, of Kamenehune ditch near Waimea, Kauai, for 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.80| 110} 1.40| 1.30| 0.50} 1.13 | 1.00| 0.31| 0.48| 1.60 | 0.95
.80 | 1.10{ 1.00| 1.20 .50 1 1.11 .90 .37 .90 | 1.40 .87
L7041 1.00 (- 1.31} 1.20 .50 .94 .40 .32 1,20 1.26 .80
.70 .8 | 1.10 .58 .50 .58 .40 .30 1.00 .98 .98
73| 13| .91| .51 .55 | .47| .40| .30 .98 .80| 1.00
1.39| 1.10 .65 .50 .60 40 .35 451 1.40 .70 | 1.30
1.54 .90 .75 .50 .69 40 .30 45| 1.50 .70 .79
1.33 75 .80 .90 .43 35 .30 45 | 1.60 .65 .70
1.35 .65 .80 1.42 .40 351 1.2 45| 1.30 .50 .75
1.11| 1.40 .80 1.58( 1.00 31 .60 .45 1.40 .40 .80
1.10| 1.30{ 1.00 .90 | 1.10 30 .45 451 1.61 .40 .69
1.201 100 1.00| .75| 1.09 30| 1.50| .45] 1.20] .40 .50
1.40| 1.00 .40 | 1.50 .97 .40 [ 1.25 451 1.00 .40 .60
.93 .85 .60 1.40 .93 .40 .60 .57 .95 .84 .60

....... .80 .60 .93 .62 .39 1.50 .49 | 1.30 .40 .70
....... 143 |.ocooo] 89 |c.e....| 120 1.30|........ 1.40(.......] .64

MAKAWELI RIVER BASIN.
MAKAWELI RIVER NEAR WAIMEA, KAUAIL

Location.—About 2 miles northeast of Waimea; reached by wagon road up Maka-
weli River, . '

Records available.—October 6, 1911, to December 31, 1912.

Gage.—Vertical staff gage; read daily at noon; datum unchanged.

Channel.—Practically permanent.

Discharge measurements.—Made from a wire suspension bridge.

Accuracy.—Records good.

Discharge measurements of Makaweli River near Wavmea, Kauai, in 1912.

[Hydrographer, W. V. Hardy.]

Gage Dis- Gage Dis-

Date. height. | echarge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.ft.
3. 55 20.8 | July 14, eeeiencnnnnnnnnnnnnn. 3.90 64.1
7.40 2,080 3.18 10.2
6. 80 1,360 8.35 2,930
5.98 744 4.38 17
5. 56 524 3.36 18.8
5.40 427
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Daily gage height, in feet, of Makaweli River near Watmea, Kavai, for 1912,

[Taguchi Umeichi, observer.]
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50 WATER RESOURCES OF HAWAIIL, 1912,

Monthly discharge of Makaweli River near Waimea, Kauai, for 1912.

” Discharge in nd-feet.
_ ischarge in second-f Runcoft [,
Month. (totalin racy

Maximum. | Minimum. | Mean, | 8cre-feet).
L5 410 -3 - 5 190.0 10.0 23.3 1,430 | A,
February........ . RN e 595.0 10.8 54,2 3,120 | A,
March cene . 674.0 17.0 175.0 10,800 | A.
500.0 10.8 48.9 2,910 | B.
36.0 10.0 21.7 1,330 | A.
36.0 10.8 18.0 A.
1,110.0 0.0 58.1 3,570 | B.
209.0 10.0 28.6 1,760 | B.
209.0 10.0 30.3 1,800 | A.
55.0 3.6 14.4 885 | B.
66.2 10.0 20.5 1,220 | A.
2,020.0 3.0 198.0 12,200 | B.

2,020.0 3.0 57.8 42, 100

HALEEKUA STREAM NEAR WAIMEA, KAUAIL

Location.—About 12 miles northeast of Waimea; station reached by saddle horse
over trail from Waimea via Gay’s mountain house; two days required for round
trip; a guide is necessary.

Records available.—October 11, 1912, to December 31, 1912.

Gage.—Barrett & Lawrence automatic register.

Channel.—Practically permanent.

Discharge measurements.—Measurements are made by wading.

Cooperation.—Station maintained in cooperation with Hawaiian Sugar Co.

Discharge measurements of Halekua Stream near Waimea, Kauai, in 1912.

- D'
Date. Hydrographer. < neleht. | chacge.

Feet. Sec.-ft.
Oct. 12 | W, V. Hardy... 0.48
Nov. 18 [..... do......... 1.50

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

Location.—About 12 miles northeast of Waimea; about 9 miles, straight-line
measurement, northeast of Makaweli; and about 2 miles below intake.

Records available.—January 1, 1910, to December 31, 1912.

Gage.—A vertical staff gage; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made from a plank which is thrown across ditch when
measurement is taken.

Accuracy.—Very good.

Cooperation.—Gage is the property of the Hawaiian Sugar Co., which furnishes gage
heights at the end of the year.

Discharge measurements of Olokele ditch at tunnel No. 12, near Makaweli, Kauvat, in 1912.

Date. Hydrographer. hgiz t. cl‘:gi'sé.e.
Feet, Sec.-ft.
Feb. 10 2.72 69.1
Mar, 7].. 3.01 78.8
Nov. 28 2.04 45.3
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Daily gage height, in feet, of Olokele ditch at tunnel No. 12, near Makaweli, Kauaz, for 1912,

[Hawatlian Sugar Co., observer.]
Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.40| 3.10| 2.40| 2.20| 2.30| 2.10] 2.2 2.80 | 2,30 2.90| 3.8
2.80] 290 2.50| 2.40| 2.20] 2.20| 2.10{ 3.50 2.50( 2.30| 3.60
2.50 | 3.50| 2.30) 3.50| 2.10| 2,10} 2.10| 3.40| 3.50( 2.40| 3.70
2.60] 3.00| 2.60| 3.50| 2.40| 2.50}| 2.00| 3.20| 2.20| 2.60| 3.00
2.40| 2.50| 2.40| 3.50| 2.30| 2.10{ 2.10( 2.50| 2.50| 3.80( 3.50
2.30] 8.00| 2.40( 2.50| 2.20{ 2.50{ 2.10%{ 3.50{ 2.60| 2.90| 2.70
2.30] 3.22| 3.50| 2.30| 2.10| 3.50} 2.10{ 3.50 | 2.30( 2.90| 2.60
2,30} 2.60( 3.30| 3.50| 2.10| 2.40| 3.50| 2.70 | 3.20| 2.30| 3.70
2.30) 3.50| 3.50| 2.40| 2.70| 210} 3.20| 2.40| 2.90( 3.80| 2.40
2.51] 3.20{ 3.00 2.20| 2.40| 2.70| 2.40| 2.30| 3.40| 2.70 | 2.6D
2.60) 3.50| 3.00( 2.20| 2.20[ 3.50| 3.20| 2.20| 2.20| 2.40| 2.40
230 3.50| 2.40| 2.10| 210| 2.70( 2.40| 2.30{ 2.20| 2.20} 2.20
2.30] 3.50 | 250 2.20 3.20| 3.10| 2.50 | 2,20 2.10) 2.20} 2.10
2.30| 3.30| 3.40| 3.50| 3.50| 3.30| 3,50 | 2.20} 2.10} 2.10} 2.20
220} 2.70| 2.30} 3.50| 2.50| 3.50| 3.30} 2.10} 2.10} 2.10] 2.30
2201 250 | 2.50] 2.50} 2.90| 2.50 | 2.30{ 2.10{ 2.40| 2.10} 2.80
2,20 f 240 2.40 2.40| 220 3.50| 2.30) 2.90; 2.20| 2.10| 2.10
2.20} 2.8 | 3.20} 2.20( 290! 2.60| 2.10{ 2.20| 2.60| 2.40| 2.20
2.20 | 240 2.40| 2.10| 3.50 | 2.40| 2,10 2.40{ 3.50 | 3.60} 2.20
2.20f 2.40( 2.80| 2.30| 2.50| 2.20] 2,10 2.20{ 2.60| 2.30] 3.70
2501 2.40| 2.50| 2.40| 2.60 | 3.50 | 2.50 | 2.40| 2.30| 3.50 | 3.70 | 3.00
2.40| 3.50| 2.50) 2.40| 3.50 3.30| 2.60| 2.30| 3.40| 3.30| 3.00| 3.30
2,40 3.50| 2.30| 270} 3.50| 3.10| 3.50 | 2.30| 2.20| 3.50 | 2.70 . 70
2.80| 3.50| 2.20| 2.40} 3.50| 3.50 | 3.50| 2.30| 2.10| 2.40| 2.50 | 3.70
2.50| 3.00| 3.50 | 290 2.50| 2.60| 2.50| 2.30| 2.00| 2.20| 2.20| 3.70
2,40 2.60( 2.50| 3.50) 2.30| 2.30 | 3.50| 2.30 | 2.00| 3.50| 2.20) 3.70
2.40| 2.8 230 2.40f 3.50| 2.50 | 2.40{ 3.50{ 2.00( 3.30| 2.10; 2.90
240 260 290 250| 8.50] 220! 2.20} 2.90{ 2.00]| 3.50| 2.02] 3.00
2,30 240 2.40| 2.30f 3.50] 220 230 2.40{ 2.20] 3.10) 3.70| 2.50
2.30 |.eonn.. 2,30 2.20] 290 210! 250} 3.50| 3.50| 3.40( 2.60 3.00
2.80 (... 2.604....... 2.401.......0 220 3.40§....... 3.00 {..0c.a.| 2.40

Daily discharge, in second-feet, of Olokele ditch at tunnel No. 12, near Makaweli, Kauai,
. for 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov. | Deec.
57| 7| s8] s7| s0| 54| 47| s0| T s8] 75| 110
57 11 751 6l 571 50| 50| 47| 98 61| 54| 102
64| 61| 98| 4] o8| 47| 47| 47| 94| 98| 57| 106
57| 64| 79| 64f 98| 57| 61| 44| 8] 5] 64| 719
61 57| 61| 57| 98| 54| 47| 47| 6l 61| 10| 98
75| 540 79| 57] 61 s0] 61| 47| 98| 64| 751 68
64| 54| 8| 98| 54| 47] 98] 47| 98| B4f U5 64
98| 54| 64| 90| 98| 47| 57| 98] 68| 8) 54| 106
981 54| 9 98| 57| 68} 47] ) 57| 7| 10| &
68| 61| 8| 79| 50| 57| 68| 57| 54| 94| 68 64
61 64| 98| 7| 50| s0| 98] 86| 50| 50| 57| 57
57| 54| 98) 57| 47| 47| e8| 57| 54| 50| 50| 50
83| 51| 98| el 50| 8| & 61] 50| 47| 50| 47
86| 54| 90| 94| 98| 98| 90| 98] 50| 47| 47| 50
61 50 68| 54| 98| 61 | 90| 47| 4| 41| B
571 50| 61 61 61 75| 6l sa| 411 57| 41| ™
571 501 57| 57| 57| 50f 98| s4| 73] 50| 47| 47
54 0} 7| s} s0| 751 64| 47! 50| e4] 57| 50
54| 50| 57| &7 47| 98| 57| 47| 57) 98| 02| 50
54| 50{ 7| 71| 54f 61| 50| 47| 50| 64| 54| 106
61 57| 6l 571 64| 98} 61| 7] 541 98] 16| 7
57| 98| 61| 57| 98f 90 e4f 54| 94| 90| “7@] 90
57| 98| 54| 68| 98] 81 98y 54 50| 98] e8] 106
71 98| 50| 57| 98| 98| 98} 544 47| 57| 61| 106
61 7| 98| 75| 61y 64| 61| 544 44| 501 50| 106
571 64| 6l o8| 54{ 54| 98| 54| 44y 98] 50| 106
571 11 54 57| 98| 61 57| 98| 44| 90| 47 75
57| 64| 75| 6l 98| 50] 50| 75| 44| 98| 44 79
54| 57| 57| 54| 98| s0f 54| 57| 47| 8| 16| 61
7% R 54| 50 5] 47| 61 8| 98| 94| 64| 7
¢ 3 P 64)....... 57 |oo.. 50 94 |....... 79 |-cenenn 57




Jor 1912.

.
b

UAL

Ka

I,

WATER RESOURCES OF HAWAII, 1912.

Monthly discharge of Olokele ditch at tunnel No. 12, near Makawe
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NorE,—Discharge computed from Francis’s formula, Q=3.33 (L—2 H) HY when L=12 feet.




ISLAND OF KAUAIL 53

Monthly discharge of Olokele ditch at weir near Waimea, Kauai, for 1912.

Discharge in second-feet. Run-off
Month. (totalin
| Maximum. | Minimum. | Mean, | 8cre-feet).
82.9 53.1 62.8 3, 860
94.2 46.4 59.3 3,420
92.5 50. 4 69.8 4,290
92.5 50. 4 66.2 | . 3,940
04.2 46.4 65.1 4,000
89.3 46.4 59.3 3,530
89.3 46.4 63.7 3,920
92.5 43.8 61.1 3,760
92.5 41.2 59.0 3,510
91.7 46. 4 64.6 3,970
81.2 43.8 61.2 3,640
95.8 46.4 70.3 4,320
95.8 41.2 63.6 46, 000

POOWAIOMAHAIHAI DITCH NEAR WAIMEA, KAUAI

Location.—About 2 miles northeast of Waimea, 250 feet below intake and 110 feet
below bridge station on Makaweli River.

Records available.—October 27, 1911, to December 81, 1912.

Gage.—A vertical staff gage spiked to tree on left bank of ditch; read at noon each
day.

Channel.—Permanent.

Discharge measurements.—Made from timber bridge 15 feet above gage.

Accuracy.—Good.

Discharge measurements of Poowaiomahaihai ditch near Waimea, Kauai, in 1912.
[Hydrographer, W. V. Hardy.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
MO £ L.12 9.37 || Dee.3.... 3.05| 47.3
July 14,000 158 12.4 4 1.3 7.23
Sept. 30 ... i 112 562 w0 121 5.52
NOV. 80ueonoi il 1.86 147

Daily gage height, in feet, of Poowaiomahaihai ditch near Waimea, Kauai, for 1912.

[Taguchi Umeichi, observer.]
Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Bept. | Oct. | Nov. | Dec.
.
1.20 | 1.00( 0.99| 0.90| 0.90| 0.80} 1.20| 1.00| 1.00| 1.10| 1.20| 3.10
1.21 .98 1.19 .80 100 70| 1.00 .90 .90 110t 110 3.40
1.19 L9811 1.20 .80 .90 .70 | 1.00 .80 1.00| 1.60| 1.40| 3.22
1.19| 120} 1.10 .80 | 1.10( 1.20| 1.10 .80 1.60| 1.30} 1.30 | 1.40
1.20) 1.21) 1.29 L7881 1,20 1.00| 1.20| 100} 1.50 | 1.20| 1.20}| 130
1.18| 1.10| 1.35 901 1.10 .80 L9071 1,20 1.40( 1.10| 1.42] 1.32
1.17 . 1.20| 1.50 1 1.00 .70 .90 | 1.00| 1.30} 1.10| 1.30} 1.20
1.20 | 1.08| 1.10] 1.00 .90 .70 1,00} 1.10| 1.30| 1.10| 1.60| 1.30
1.211 1.00| 1.40| 1.40| 1.20 .70 L9 | L10| 1.20| 1.00| 1.50| 1.20
1.30 981 1.52( 100 .90 .70 .90 120 130 00| L20( 120
1.22| 1,08} 1.78 .90 .90 .80 | 1.50( 1.20| 1.20| 1.00| 1.20| 1L.20
1.20| 1.12] 1.65 .90 .80 .80 | 1.40| 1.10] 1.20| 1.10f 1.10| 1.10
1.20) 1.08) 1.60 .88 .70 1,20 2,30 1.00) 1.00] 1.10} 1.10| 1.10
1.24 | 1.08| 1.53 .81 110 110} 1.57f 110} 1.10( 1,20} 1,10} 1.00
1.10 .99 | 1.50 .80 | 1,10y 1.00} 1.20} 1,10} 1.10| 1.20| 100} 1.00
1.00 .98 1 1.48 .80 1.00 .80 | L10} 1.20{ 110} 1.00| 1.00 .90
1.10 981 1.351 1.10 90 .80} 1107 1.20{ 1.10] 1.30( 1..10 .90
1.25 .99 1,30} 1.00 .90 .8 | 1.00} 1.20| 1.10} 1.25| 1.00 .90
1.15 L9081 1.27 .90 .80 .80 .90 | 1.20| 1.00] 1.30| 1.10 .90
1.12 99t 1.23 .90 .70 .80 .81 100! 1,00/ 1.201 1,701 1.30
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ISLAND OF KAUAL 55

HANAPEPE RIVER BASIN,
EAST BRANCH OF HANAPEPE RIVER! AT HANAPEPE FALLS, NEAR ELEELE, KAUAIL

Location.—About 8 miles north of Eleele and a short distance below Hanapepe Falls.
Records available.—November 22, 1911, to December 31, 1912.
Gage.—Vertical staff; datum unchanged.
Discharge measurements.—Madeby wading on crest of masonry dam; crest 3 feet
wide and 75 feet long.
Daily gage height, in feet, of East Branch of Hanapepe River at Hanapepe Falls, near
Eleele, Kauar, for 1912.
[S. W. Holmer, observer.]

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

Note.—Gage heights represent water flowing over dam; station not visited Sundays, bui; lack of gage
heights on week days indicates that all the water was diverted at the dam.

HANAPEPE RIVER AT KOULA, NEAR ELEELE, KAUAL
Location.—About 5 miles north of Eleele.
Records available.—August 18, 1910, to December 31, 1912.
Drainage area.—12.63 square miles.
Gage.—Friez automatic register; datum unchanged.
Channel.—Fairly permanent.
Discharge measurements.—Made from cable and car.
Accuracy.—Records good.

Discharge measurements of Hanapepe River at Koula, near Eleele, Kauai, in 1912.

Date. Hydrographer. h(gig ¥ chIz)i.:sg'e.
Feet. Secft.
. £:3 R T N VAR < £: 3 s - RN 1.06 17.8
Dec. 16 {..... L L A 1.20 20.9

1 Described in Water-Supply Paper 318, p. 77, as Hanapepe River at Hanapepe Falls, near Eleele‘
Kauai. ’
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Kauar

[S. W. Holmer, observer.]

WATER RESOURCES OF HAWAII, 1912,

Daily gage height, in feet, of Hanapepe River at Koula, near Eleele,
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ISLAND OF KAUAL 57

Monthly discharge of Hanapepe River near Eleele, Kauai, for 1912.

Discharge in second-feet.
g o Run-off |,....
Month. (#otal in
; acre-feet). |F3Y-

Maximum. | Minithum. | Mean. .
68.1 15.5 29.3 1,800 | B.
295.0 13.0 25.3 1,460 | B.
320.0 13.0 51.0 3,140 | B.
256.0 13.0 39.7 2,360 | B.
281.0 15.5 42.6 2,620 | B.
84.0 15.5 27.5 1,640 | B.
264.0 14.0 51.3 3,150 | B.
231.0 15.0 48.1 2,960 | B.
211.0 14.5 36.4 2,170 | B.
221.0 18.0 48.9 3,010 | B.
125.0 16.5 33.9 2,020 | B.
701.0 17.5 133.0 8,180 | B.

701.0 13.0 47.5 34, 500

HANAPEPE DITCH AT HANAPEPE FALLS, NEAR ELEELE, KAUAIL

Location.—About 8 miles northeast of Eleele, near Hanapepe Falls, and 400 feet
below the intake.

Records available.—November 22, 1911, to December 31, 1912.

Gage.—Vertical staff; read once daily (at irregular hour), except Sundays; datum
unchanged.

Channel.—Probably permanent.

Discharge measurements.—Measurements made from cross timber of flume 4 feet

above gage.
Accuracy.—Records good.

Discharge measurements of Hanapepe ditch at Hanapepe Falls, near Eleele, Kauai, in 1912.

Date. Hydrographer. hgiz t chI;isg.e.
Feet. Sec.-ft.
Mar. 6| W. V. Hardy. ..o oottt ittt e eeeeeeeeaveaans 0.82 10.5
Nov. 7| Larrison and Hardy. ... ..o ommnimn e es e e eeeeaaamaannns 1.08 15.9

Daily gage height, wn feet, of Hanapepe ditch at Hanapepe Falls, near Eleele, Kouai, for
1912.

[S. W. Holmer, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
0.96| 1.15| 1.05| 1.00|....... 1281 L27]......

[ 7 PO .97 .98 | 1.50 1.16 | 1.82

1.20f 1.08 .94 95 1431 118 |....... 1.37

1.60 | 1.40 [.......|ee..... 1.34 295 |......

....... L14( 1.20| 1.23| L28 95 1.48] 1.40
1.04 | 1.07 01 1,09 1.521....... 1.21] 1.35

1.08{ 105 ....... 1.39| 1.20 1.12] 1.06| 1.32

.37 114 1.05 92 1.37 |....... 1.22] 1.624......
.32 1.10{....... 1.14| 1.54| 1.20] 1.02] 1.43| 1.42
.26 1.02) 1.00| 1.22| 1.15| 1.17| 1.00 |....... 1.33
1.23] 1.00 .99 1.60 |....... 1.12 94| 114 | L20
1.14 ... 114} 1.16| 1.05] 1.15° 1.07| 1.08| 1.:16
1.06 | 1.20| 1.60} 1.30 | 1.04| 1.10|....... 1.o2| 1.29
....... 1.45| 1.37|.......| 1.62| 1.05| 1.10| 1.00| 1.09
1.02( 1.4 1.40( 1.20 | 1.40 {....... 92 <99 .. ...
1.02]| L16}....... 1.17] 1.20] 1.46 .94 951 1.10
1.10| 1.04| 1.05] 1.244 1.011 1.09| 1.42]....... 1.02
1.10| 1.01| 118 1.14}....... 1,00§ 100} 1.42} 1.00
99 L. 1.50 | 1.12 1.13 | 1.32] 1.50] 1.10 .98
1.55 96 1.15¢ 1.27] 1.10) LO7{....... 1.02] 1.28
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Daily gage height, in feet, of Hanapepe ditch at Hanapepe Falls, near Eleele, Kauai,
Jor 1912—Continued. -

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

....... 1.00| 1.421.......1 1.10| 1.05| 1.60} 1.12] 1.84
1.22 | 1.37| 1.25| 1.15| 1.40|....... 1.38 1 1.581......
1.37 | 1.43|...... .| 110] 1.08 99| 1.30| 1.49| 1.40
1.05| 1.50| 1.33| 130 1.22 96 | 113 |....... 1.45
1.67( 122 1.12{ 1.10|.......] .94} L11] 1.04......
1.32|....... 1.07 ] 1.38| 1.21 .92 1.681 1.00f 1.28
115§ 1.50 | 1.07 | 1.10} 1.54 L92 ... L9861 1.22

....... 1.43 | 1.02 |.......[ 1.42( 1.00 | 1.43 L9441 1.22
1.01 ) 1.28| 1.02| 1.05| 1.22].......| 1.33| L151}......
971 1.28 W97 L18| 1.90( 1.28 | 1.41 ) 1.50| 1.18

....... 1.20 foeaonolf 1 1.48 (.......] L43|.......1 L20

Hanapepe ditch at Hanapepe Falls, near Eleele, Kauas,

Jor 1912,

Apr. | May. | June. | July. | Aug. | Sept. | Oct. { Nov. | Dec.
122 18.2f 17.5( 150 14.0| 24.8| 20.6 | 20.4| 28.7
11.6 | 13.4| 16.6 | 13.4{ 13.6 | 250 13.0{ 17.8| 32.4
11.4 ] 19.0| 156 | 12.8 | 13.0] 23.6 | 18.4| 15.4| 22.4
22.6 | 28.0| 23.0| 15.9] 16.3| 21.8 | 13.6 | 13.0 | 22.7
12.4 ) 21.4| 17.2 | 19.0] 19.6§ 20.6 | 13.0 | 24.6 | 23.0
12.4 | 14.8| 15,4} 12.2| 15.8 25.6 | 14.8| 19.2 | 22.0
17.4 | 15.6 | 15.0 | 12.3 | 22.8} 19.0} 16.6 | 15.2 | 21.4
22.4| 17.2| 150 | 12.4{ 22.4] 19.0( 19.4 | 28:4 | 22.4
21.4 | 160 14.5| 17.2 26.2] 19.0 14.4]| 23.6 | 23.4
20.2 | 14.4| 14.0§ 19.4 17.5| 18.1 | 14.0| 20.4| 21.6
19.6 | 140 13.8) 28.0f 16.2| 16.6 | 12.8 | 17.2| 19.0
17.2 | 16.5| 17.2 | 17.8 | 15.0| 17.5| 15.4| 15.6 | 17.8
15.2 | 19.0| 28.0 | 21.0| 14.8| 16.0| 15.7| 14.4| 20.8
14.8| 24.0| 22.41 20.0| 28.4| 150 16.0} 14.0| 15.8
144 23.8| 23.0{ 19.0 | 23.0| 19.6 | 12.4| 13.8| 15.9
14.4 | 17.8 | 19.0| 16.1 | 19.0) 24.2 | 12.8| 13.0| 16.0
16.0 | 14.8| 150 | 19.8 | 14.2} 158 | 23.4| 18.2| 14.4
16.0 | 14.2| 18.4 | 17.2 | 15.6 | 14.0| 140 | 23.4| 14.0
13.8 | 13.7| 250 16.6 | 16.9| 21.4| 25.0| 16.0 | 13.6
26.5( 13.2| 17.5| 20.4| 16.01 15.4 | 26.5| 14.4| 20.6
23.0 ] 14.0| 23.4) 19.0| 16.0| 15.0 | 28.0| 16.6 | 32.8
19.4 | 22.4| 20.0| 17.5| 23.0 ] 14.4 | 22.6 | 27.4 | 27.9
22.4| 23.6 | 20.8| 16.0 | 15.6 | 13.8 | 21.0 | 24.8 | 23.0
150 25.0 | 21.6 | 21.0| 19.4| 13.2| 16.9| 19.8} 24.0
29.4 | 19.4( 16.6{ 16.0| 19.3 | 12.8| 16.3 | 14.8 | 22.3
2.4 | 22,2 154 226 | 19.2( 12.4| 29.6 | 14.0| 20.6
17.5 | 25.0 ) 15.4| 16.0 | 26.2 | 12.4| 26.6 | 13.2 | 19.4
15.8 | 23.6 | 14.4| 15.5 | 23.4| 14.0| 23.6 | 12.8 1 19.4
14.2 | 20.6 ] 14.4| 15.0 | 19.4 | 17.3 | 21.6 | 17.5| 18.9
13.4 | 20.6 | 13.4| 18.4 | 340 20.6 | 23.2| 25.0( 18.4

....... 19.0 ... 146 24.6 |....... 23.6 |.......| 19.0

Norte.—Discharge interpolated for days for which gage heights are missing.
Monthly discharge of Hanapepe ditch at Hanapepe Falls, near Eleele, Kauai, for 1912.

Discharge in second-feet.
Run-off |,...
Month, N (total in racy
Maximum. | Minimum. | Mean. |-8¢re-feet).
JLE:T 11565 o 57.5 0.9 15.5 953 | B.
25.0 10.0 12.5 719 { B.
29.8 10.4 16.3 1,000 | B.
29. 4 11. 4 17.4 1,040 | B.
28.0 13.2 18.7 1,150 | B.
28.0 13.4 18.0 1,070 | B.

. 28.0 12.2 17.3 1,060 .
August.............. 34.0 13.0 19.4 1,190 { B.
September............. 25.6 12.4 17.9 1,070 | B.
October-. . . 29.6 12.4 18.9 1,160 | B.
November. 28.4 12.8 18.1 1,080 | B.
December. 32.8 13.6 21.1 1,300 | B.

The year 57.5 .9 17.6 12,800
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[S. W. Holmer, observer.]
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Mar.

read once daily; datum unchanged.

.
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HANAPEPE DITCH AT EOULA, NEAR ELEELE, KAUAIL

Jan. | Feb.

edededed Moioiniad oicdeioied
FIEBR RERR38 ¥ 8RE"
dedededed ededededed Beded o5 ol od o o

Larrison and Hardy . ....c.oceerccieieeaereceeeacessnasceencessnsssnennenan

5
7
Day.

Daily gage height, in. feet, of Hanapepe ditch at Koula, near Elecle, Kauai, for 1912.

Discharge measurements of Hanapepe ditch at Koula, near Eleele, Ka

Location.—About 4 miles north of Eleele, and 4 miles below intake.

Records available.—January 1, 1910, to December 31, 1912,

Gage.—Vertical staff
Cooperation.—Station maintained in cooperation with H

Channel.—Permanent.
Discharge measurements.

Accuracy.—Good.

Date.

Mar.
Nov.

17
18
19.
20

120l

No1E.—No reading on days for which gage heights are missing.
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Daily discharge, in second-feet, of Hanapepe ditch at Koula, near Eleele, Kauai, for 1912,
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Monthly discharge of Hanapepe ditch at Koula, near Eleele, Kaua
DNB. ¢ cvnecrenccncenasonnnncmnoarcananonanansnnas
tember. .....................

gus . .
P
October-........

Norte.—Discharge interpolated for days for which gage heights are missing.

DOCOINDET - - vnmennvesa s

RE5 10 o P
February....oooiemmiiiiioiiaiiiiian .
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1 Described in Water-Supply Paper 318, p. 85, as near Makaweli.

HANAPEPE DITCH AT WEIR NEAR HANAPEPE,! KAUAL

weir,

Hanapepe River.
Records available.—January, 1910, to December 31, 1912.

The Fear- . ..ccoeeiinanaaaarcrecananaans

Channel.—Permanent.

Location.—About 2} miles northeast of Hanapepe, below the last siphon crossing
crest of

‘Gage.—Staff gage spiked to right bank of ditch; read once daily; zero on gage equals
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 Jor 1912

Kouai

Sugar Co. and records are

Hanapepe,

waiian

wew near

ISLAND OF KAUAI

the property of the Ha

ion is

contraction and from a plank across ditch.

Accuracy.—Records good.
furnished at end of calendar year.
Daily discharge, in second-feet, of Hanapepe ditch at

Discharge measurements.—Measured by a 12-foot sharp-crested weir with end

Cooperation.—Stat
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HANAPEPE RIVER AT HANAPEPE FALLS, NEAR ELEELE, KAUAIL!

Location.—About 8 miles north of Eleele and just above confluence with Hanapepe
River. .

Records available.—November 21, 1911, to December 31, 1912.

Drainage area.—6.55 square miles.

Gage.—Vertical staff; datum unchanged.

Channel.—Permanent,.

Discharge measurements.—Made from crest of dam. Dam is 75 feet long, 3 feet
wide, and height is 5 feet on lower side.

Daily gage height, in feet, of HanapepefRiver at Hanapepe Falls, near Eleele, Kauat,
or 1912.

[S. W. Holmer, obsetrver.}

Day. Jan. | Feb. | Mar. | Apr. Ma:y. June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

Note.—Gage heights show days when water was flowing over dam. Station not visited Sundays, but
Iack of gage heights on week days indicates that all the water was diverted at the dam. i

HILOA DITCH AT HANAPEPE FALLS, NEAR EI.EELE KAUAIL

Locahon.——About 8 miles north of Eleele and 335 feet below intake.

RBecords available.—November 22, 1911, to December 31, 1912.

Gage.—Vertical staff; read at irregular hour once each day except Sundays; datum
unchanged.

Channel.—Permanent. .

Discharge m>asurements.—Made from plank across'ditch at gage.

1 Described in Water-Supply Paper 318, p. 86, as * Hiloa Stream at Hanapepe Falls, near Eleele, Kanai.”
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Discharge measurements of Hiloa ditch at Hanapepe Falls, near Elecle, Kauat, in 1912.
Gage Dis-

-Date, Hydrographer. hei g%t. charge.

Feet. Sec.-ft.
Mar, 6| W. V. HArAy .. ..o oo et e a e eee e e caceevmeararcmaamaanan 1.86 35.7
Nov. 7| Larrisonand Hardy.....o....ooiiiiiiii i 1.82 35.5
Daily gage height, in feet, of Hiloa ditch at Hanapepe Falls, near Eleele, Kauat, for 1912,

[S. W. Holmer, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.501 1.52( 1.86| 1.90| Leal ... . 2.15| 2.02|......
1.50 1 1.53 [....... 1.65| 1.601 2.07| 1.56| 1.79| 2.78
147| 214 |71707 1.54| L55[ 2.02| 2.00(....... 2.10
1.90| 248 2.00 [.......l...._. 192 1.57| 167 )......
1.58 |....... 1.881 2.22| 1L.80| 1.94| 1.60f 2.50| 2.10
1.56 | 1771 1.78}) 1.58| 1.76] 1.80....... 2.121 2.06
....... 1.75 | 1.66|.......[ 2.20 03| 1771 181 2.02
2187 2.20| 1.681 1.60| 2.20[....... 2.08( 2.22......
213 | 1.80 |....... 1.62| 2.45] 2.03| L71| 2.24| 214
2.04 ) 1.58) 1.60] 212} 1.8} 1.8 | 1.78{....... 2.04
2.00| 1.59| 1.63| 2.48|....... 174 1.55| 1.80| 1.90
.48 1.86 [....... 162 2.11| 1.63| 1.80| Le62| L.68| 1.86
.47 1701 2. 2.30| L64| L.75]....... 160 | 1.86
46| 2120 .. 2.16 [ 2.7 ..., 2.52| 1.67) 1.68°| 1.58} 1.71
.46 Led| 220 224 2127 Los{....... 1.62] 1.53 |-.....
.45 1661 1.96]....... 2.17| Les| 2.00| 1.57| 150 1.73
48 ... 2.05 | 1.67 2.42| 1.68| 1.85| 2.28|....... 1.65
....... 2.05| 2001 159| 2.081 2070 .| Leo| 1.82{ 2327} 1.62
1447 1.80| 1.66 |....... 2181 2.05| L62| 1.80| 2.45| L.72] 1.70
1.43| 180 | 2.27| 1.53 2.05] 1.60| 170 ....... 1.62| 2.18
1.50 | 1.76 |....... 1.74 1 2.35 |....... 1.60) 1.631 2.30| 1.76| 2.74
2,04 1781 2.18} 2.15} 2. 2.00} 2.02....... 2,151 2.22)......
2.37| L62| 2.18] 2.22]....... 1.99] 1.62{ 1.5 2.10 | 2.49| 280
2.00 [....... 1.67| 2.34| 2.32| 2.40} 2.00] 1.54| 1.81 |....... 2.35
....... 2,10 2521 2.00| 202 1L98}|.......] 1.50| L.77| 1.60 |......
1.76 1 1.68| 1.97)....... 1.75) 1.941 1.95} 1.48} 2.45| 1.52} 2.10
1.65| 1.58| 1.78| 2.30| 1.85| 1.87| 1.97 47 |....... 1.481 2.00
159 | 1.571....... 1.98| 1.64]....... 2.07| 1.54| 2 1.46| 2.05
155| 1.54| 1.587| 1.74| 1.62| 1.69°| 2.04....... 2.12| 1.65 |......
....... L50| 1.53| 2.10| 1.55| 1.84} 2.10| 2.10(-2.19| 2.20| 1.97
....... L72 o 202 Lea) 2050 ) 238 ... 2.06

HULEIA RIVER BASIN.
HULEIA RIVER NEAR LIHUE, KAUAIL
Location.—Three hundred feet above stone bridge where wagon road from Lihue to
the Rice plantation crosses stream and about 4 miles southwest of Lihue.
Records available.—May 8, 1912, to December 31, 1912.

Gage.—Vertical low-water staff gage; inclined high-water gage; read once daily,

about 9 a. m.; datum unchanged.
Channel.—Practically permanent.
Discharge measurements.—Made by wading.
Cooperation.—Station is maintained in cooperation with Charles Rice.
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Discharge measurements of Huleia River near Lihue, Kauai, in 1912.

Date. Hydrographer. hﬁ’gﬁ, ch];;]sg'e,

Daily gage height, in feet, of Huleia River near Likue, Kauat, for 1912.
[Wm. Kaiawe, observer.}

Day. Jan, | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec
6.25| 6.20 | 6.30| 6.22( 6.31| 6.40

6.24 ] 6.25| 6.25| 6.20 | 6.31] 8.10

6.22| 6.25] 6.30| 6.20| 6.30] 8.50

6.21 | 6.24f 6.30| 6.20} 6.30{ 7.60

6.20 6.24] 6.30| 6.21| 6.30] 7.30

6.20| 6.20] 7.70| 6.20| 6.30] 7.10

6.20| 6.25| 6.38| 6.20| 6.30| 7.10

6.2 | 6.22} 630! 6.23| 6.30| 7.10

6.20] 6,20} 6.30| 6.29] 7.30! 6.9

6.32) 6.21| 6.30| 6.30] 6.35] 6.81

6.30 | 6.31 ] 6.40| 6.20| 6.25( 6.31} 6.35| 6.75
6.30| 6.31] 6.31| 6.20] 6.22| 6.31] 6.33 | 6.75
6.30 [ 6.30 | 6.29| 6.20| 6.21 ] 6.22| 6.25| 6.70
6.30 [ 6.31 7.30| 6.30 | 6.20] 6.22{ 6.22| 6.65
6.40| 6.31| 6.95| 6.41| 6.20| 6.20] 6.22 | 6.63
6.35| 650 631} 6.26{ 6.20} 6.20{ 6.21 | 6.60
6.31| 6.30| 6.40] 6.25] 6.20| 6.20] 6.21 | 6.60
6.30| 6.301 6.31] 6.22| 6.20| 6.20] 6.20 | 6.59
6.30 | 6.30 | 6.30}F 6.22] 6.25] 6.25| 6.24| 6.55
6.20| 630} 6.30| 6.22] 6.21| 6,30 | 6.21| 6.60
6.28| 6.30| 6.30| 6.22| 6.20| 7.10]| 6.25| 6.60
6.26| 6.20| 6.30| 6.24| 6.20| 6.40| 6.30| 6.55
6.30 | 6.27| 6.29| 6.22] 6.20] 6.30| 6.35| 7.60
6311 6.25| 6.291 6.30| 6.20} 6.30] 6.31| 8.10
6.30| 6.25| 6.30] 6.29| 6.20) 6.29| 6.30| 7.90
6.30] 6.25] 6.30) 6.29 | 6.20| 6.90| 6.26 | 7.75
6.30 1 6.25] 6.30] 7.55| 6.20] 6.25| 6.21 | 7.00
6.35] 6.25| 6.29] 6.30 | 6.20| 6.30| 6.21 | 6.65
6.37] 6.25] 6.30 | 6.29 | 6.20| 6.40| 6.80 | 6.60
6.32| 6.25| 6.30| 6.30| 6.20| 6.42| 6.35 | 6.60
6.31 |....... 6.30 | 6.31|....... 6.37 |..uennn 6. 60

HANAMAULU RIVER BASIN.
HANAMAULU RIVER AT KAPAIA, NE AR LIHUE, KAUAL

Location.—At wagon-road bridge about 600 feet north of the village of Kapaia and

1 mile north of Lihue.
Records available.—September 4, 1911, to December 31, 1912.
- Gage.—Vertical staff; read twice daily, at 9 a. m. and 5 p. m.; datum unchanged.
Channel.—Permanent,.
Discharge measurements.—Made from lower side of bridge during high water and

by wading at low water.
Accuracy.—Records good.

Discharge measurements of Hanamaulu River at’Kapaia, near Lihue, Kauai, in 1912.

Date. Hydrographer. hfig . chﬁiie.

Feet, Sec.-ft.
Feb, 28 | W, V. Hardy. ..ottt ee e e aeeeaeaaaeaneanannn P, 4.95 6.47
Mar. 15 [..... s 1 I 5.80 35.9
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[J. K. Gandall, observer.}

Daily gage height, in feet, of Hanamaulu River at Kapaia, near Likue, Kauai, for 1912.
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Monthly discharge of Hanamaulu River at Kapaia, near Lihue, Kauai, for 1912.

Discharge in second-feet.
Run-off Acc
Month. - (total in tacslrl )

Maximum. | Minimum, | Mean, | 2cre-feet).

25.1 4.3 11.00 676 | A.

17.2 4.3 9.14 526 | A.

35.2 5.6 19.10 1,170 | A.

160.0 7.1 10. 70 1,170 | A.

29.9 7.1 10. 60 652 | A.

35.2 7.1 14. 50 863 | A.

35.2 7.1 10. 40 640 | A.

20.9 4.3 6.04 371 | B.

9.0 4.3 6.14 365 | B.

7.1 3.2 5.57 342 | B.

........................ 8.43 351 | B.

........................ 27.40 662 | B.
.................................. 7,780

WAILUA RIVER BASIN.
SOUTH FORE OF WAILUA RIVER ABOVE WAIEHU FALLS, NEAR LIHUE, KAUAL

Location.—About 7 miles northeast of Lihue, and 1 mile above Waiehu Falls.
Records available.—December 10, 1911, to December 31, 1912.

Drainage area.—22.40 square miles.

Gage.—Friez automatic register.

Channel.—Practically permanent.

Discharge measurements.—Made from cable and car.

Accuracy.—Records good.

Discharge measurements of South Fork of Wailua River above Waichu Falls, near Lihue,
Kauaz, in 1912.

Date. Hydrographer. hgriag%i. clPai‘Ze.

Feb. 18 | W. V. Hardy 3.18 .
Mar, 12 1..... do 4.93 521
Oct. 29| do. 3.76 112
Nov. 13 [..... do 3.46 38.6

Daily gage height, in feet, of South Fork of Wailua River above Waiehu Falls, near Lihue,
. Kauat, for 1912.

[Gus Schilling, observer.]

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
3.48 | 3.52| 3.48| 3.55| 3.57| 3.32| 3.63 4,08
3.44| 3.46| 3.42| 3.55| 3.52 | 3.29| 3.48 6.53
3.42| 3.60| 3.40| 3.64| 3.57| 3.24| 3.40 6.75
3.38| 3.60| 3.60| 3.61| 3.70 | 3.39| 3.55 4.78
3.34| 3.36| 3.58| 3.65| 3.71| 3.55| 3.60 4,22
3.30| 3.38| 3.95| 3.40 | 3.60| 3.36| 3.58 4.01
3.33( 3.47| 4.90} 3.39| 3.52| 3.55| 3.54 3.93
3.34| 3.56( 4.09| 3.60| 3.65| 3.49( 3.53 4,68
3.38 | 4.62| 427 3.50| 3.87| 3.41| 3.50 4.12
3.38| 4.40) 4.00) 3.51| 3.54| 3.84| 3.46 3.91
3.251 5.10| 3.84| 3.52| 3.47| 4.14| 3.52 3.87
3.13| 4.8 | 3.72| 3.42) 3.44| 3.8 3.66 3.79
3.10| 6.08 3.63| 3.58( 3.95| 4.66 | 3.89 3.74
3.09| 4.64| 3.66| 3.74| 3.75| 6.26| 4.03 3.65
3.00| 4.20| 3.55| 4.08| 3.64| 5.00) 3.78 3.60
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Note.—Discharge interpolated for days for which gage heights are missing from June 16-28.
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Monthly discharge of South Fork of Wailua River above Waiehu Falls, near Lihue, Kauat,

Month,

Sor 1912.
Discharge in second-feet. Run-off .
(total in racy
Maximum. | Minimum. | Mesn. | 2¢re-feet).
177.0 39.5 95.8 5,890 | A.
442.0 4.5 50. 4 2,900 { A.
990.0 13.0 178.0 10,900 | A.
798.0 35.0 144.0 8,570 | A.
518.0 18.0 86.0 5,200 | A.
156.0 23.0 62.6 3,720 | C.
1,080.0 "17.0 180.0 11,100 | B.
251.0 35.0 75.8 4,660 § B.
255.0 13.0 75.9 4,520 | B.
""" 27307 TasAT T a8 TE 4607 AL
1,500.0 45.5 356.0 21,900 { B.
.................................. 84,900

NoTE.—No record Oct. 1-28.

LIHUE DITCH NEAR LIHUE, KEAUAL

Location.—About 5 miles northwest of Lihue, at point where Kauai Electric Co.’s
power line crosses the ditch.

Records available.—July 1, 1910, to December 31, 1912.

Gage.—Vertical staff; read once each day, at 6 2. m.; datum unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made by wading at various sections near gage.

Accuracy.—Records good.

Discharge measurements of Lihue ditch mear Lihue, Kauat, in 1912.

Date.

Hydrographer.

Gage

Dis-

height. | charge.

Mar. 10 | W. V. Hardy. . cou it eeeaeieeeasceecae s caceamnnscanannnn
Nov. 13 | Larrison and Hardy ... .cocoeitimnneiitiiiieetsacaacecaccraismnenanans

Feet. Secft,
1.12 7.57
1.54 8.96

Daily gage height, in feet, of Lihue ditch near Lihue, Kauai, for 1912.

[Mori, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec,
1.0 1.4 0.9 1.4 1.6 1.55| 1.5 1.65| 1.55| 1.55} 1.55
1.0 1.4 1.1 1.4 1.551 1.55| 1.5 1.65] 1.50| 1.60 | 1.60
.9 1.4 1.05] 1.5 1.55 | 1.5 1.5 1.6 1.60 | 1.60 1.60
.9 1.4 1.1 1.5 1.6 1.5 1.5 1.6 1.55 | 1.60 .70
.9 1.4 |o...... 1.5 1.6 1.5 1.55 | 1.6 1.60| 1.70 |......
.9 1.4 1.5 1.5 1.5 1.6 1.6 1.60 | 1.70 |......
.9 1.1 1.45}) 1.5 1.6 1.8 1.8 1.60 | 1.65}. .....
.9 1.1 1.5 1.5 1.6 1.6 1.6 1.60 | 1.65)......
1.0 1.1 1.5 1.6 1.6 1.8 1.551 1.55| 1.66{......
1.0 1.1 1.4 1.6 1.6 1.6 1.5 1.70 | 1.65]......

1o 91 1.0 1.251 1.0 1.4 1.55| 1.6 1.6 1.5 1.70 | 1.621......
. 951 1.3 1.0 1.4 1.5 1.6 1.6 1.451 1.65 1.504{......
9 951 1.3 1.0 1.4 1.5 1.6 1.8 1.451 1.65| 1.52)......
.9 .85 1.3 1.2 1.5 1.6 1.6 1.65] 1.45}| 1.65{ 1.50|......
.9 .85 1 1.3 1.2 1.5 1.6 J....... 1.6 1.45§ 1.65| 1.50}......
.9 85 ..., 1.2 1.5 1.5 1.5 1.6 1.45| 1.65| 1.45)......
.9 B85 1.2 1.4 1.5 1.65| 1.6 1.45| 1.65| 1.45| 1.49
.9 .85 ) ... .6 1.4 1.5 1.6 1.6 1.45) 1.65}] 1.50 ) 1.49
.9 851 ... .6 1.4 1.5 1.6 1.6 1.45| 1.70 | 1.55| 1.55
1.1 85 ... .6 1.4 1.5 1.6 1.6 1.5 1.651 1.60 | 1.70
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September 30, 1911, a gage was

read once daily at 6 a. m.
talled on left side of flume, 18 feet from its upper end.
Hydrographer.
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WATER RESOURCES OF HAWAI, 1912,
HANAMAULU DITCE AT SIPHON NEAR LIHUE, KAUAL

e Ditch dry Nov. 26-27.

PR VR -1 o 2 PN

the Kauai Electric Co.’s power line crosses the South Fork of Wailua River.

Records available.—July 1, 1910, to December 31, 1912.

Gage.—Vertical staff
Discharge measurements of Hanamaulu ditch at siphon near Lihue,

harge measurements.—Made in flume.

ms
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Date.

Location.—About 6 miles northwest of Lihue, in flume 180 feet above point at which

Channel.—Wooden flume.
Accuracy.—Records good.
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d-feet, of Hanamaulu ditch at siphon near Lihue, Kauat, for 1912.
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@ Ditch dry Nov. 26-27.

b Mean for year is mean for 364 days when ditch carried water.

NORTH FORK OF WAILUA RIVER NEAR LIHUE, EAUAL

Location.—About 8 miles northwest of Lihue, and 2 miles above the Kaholalele Falls.

December 28, 1910, to

b

Records available.—August 1, 1910, to October 28, 1910

December 31, 1912.
Drainage area.—14.63 square miles.

Gage.—Friez automatic register; datum unchanged.

Channel.—Practically permanent.

bridge.

Wwire suspension

Discharge measurements.—Made from a footbridge and

Accuracy.—Record good.
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Discharge measurements of North Fork of Watlua River near Likue, Kauai, in 1912.

Date. Hydrographer. hgria S ch]:,;:'sg-e.

Mar. 11 |.
July 31

Daily gage height, in feet, of North Fork of Wailua River near Lihue, Kauai, for 1912.

[Mori, observer.]

Day. “Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
) R 0.85§ 0.75| 0.82] 0.81| 0.79( 0.62| 0.50| 0.57} 0.93] 0.76 | 0.62 | 1.42
. .75 .69 .78 .79 .65 .52 .50 .99 .48 .58 1 3.12
.75 .94 .77 .88 .73 .54 .50 .88 .82 .58 | 8.52
.60 .70 .95 .92 .84 .56 .49 72 .82 .56 1 2.33
.57 .64 .92 81 . .58 .64 60 .80 [.eeee..] 1.67
[ RN 98 59 651 1.14 .78 .66 .60 10 1.25 581 ... 1.32
O, .97 59 701 1.92 .78 .65 76 .76 .70 .63 1.19
- TN 1.16 .54 2721 1.21 .84 .68 .61 82 .68 941 112§ 1.81
L T 1.19 . 1.66 | 1.35 .76 .68 6: 81 .62 .68 1.08§ 1.25
100 it 1.03 .47 1.66] 1.01 .76 .68 1.02 .60 .58 .74 L7711 1.09
N .96 47| 1.98 .92 .66 .68 1.40 .54 .64 1.01 68 93
| O, .95 46! 1.90 .86 .60 .68 82 .50 .58 61
| & .96 45| 2.95} 1.01 .60 .92 L.74 .50 52 62 55 .83
ool 1.23 .45 | 1.82 .98 .82 721 2,931 1.45 49 61 .52 77
15l .97 45| 1.44 84 .92 701 2.00 .89 .47 .56 .58 .78
160 e .90 .45 1.20| 1.08 .61 L7041 1.28 .66 .57 .57 .52 .82
170 . .89 .45 | 1.16 | 3.04 .60 .70 1.96 .60 54 M7 2 PO, 61
8o .88 451 1.081 1.56 .60 701 1.20 .52 47 69 |.......
9. L. .86 .45 .92 1.23 .60 W751 1.01 .50 .50 1.06|....... 1.10
20 it .86 .45 .92 | 1.30 .60 701 1.00 .49 b1 1,06 ) ..., 1.06
b .84 .45 .87 1.14 .62 .76 | 1.06 .50 521 117 (..., 1.36
b .81 .46 | 1.05) 1.12 .65 .70 .96 .76 .76 .97 ¢ 1.10| 1.63
23 . 1.40 .90 | 1.06 .65 .50 .91 .59 .52 .88 1.37| 1.77
b T .78 .80 | 1.14 93 .72 82| 1.04 .68 .47 67 98| 3.14
b U .77 JT7] 1.64) 101 .60 50 .60 . 84 851 1.92
26, ... .76 771 1.00 .95 .60 1.20 .96 . 42| 1.32 .76 | 1.4
27 il .76 .74 90 .86 .90 .74 1 1.59 .42 1.17
28 e .74 .73 . .81 | 1.66 .57 .81 44 .97 70 | 1.03
20, ... .75 .72 .82 .80 | 1.15 .50 .65 84 .46 .81 L28 .90
300 i L 3 P .84 .80 .72 .50 L7211 1.27 .53 .77 .98 .86
F: ) D, B £ T PO, " 3 T N A, .63 W02 .L. N £: 3 P, .85

Note.—Low water gage heights previous to July 25 may be high by 0.1 to 0.3 on account of mud in float
well. No record Nov. 17-21.

Daily discharge, in second-feet, of North Fork of Wailua River near Lihue, Kauai, for 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
54.5| 44.0| 51.2| 50.1| 48.0| 31.8( 23.0| 27.9| 63.6  45.0| 31.8]133.0
55.6 | 44.0| 38.1| 47.0| 48.0] 34.5| 24.4) 23.0) 70.8 | 21.8} 28.6}638.0
56.7| 44.0| 64.8] 46.0| 57.8) 42.0| 25.8| 23.0| 57.8| 51.2 | 28.6 | 809.0
82.4] 30.0] 39.0] 66.0| 62.4} 53.4| 27.2| 22.4| 41.8 | 51.2| 27.2|356.0
77.2| 27,9 83.6 62.4] 50.1] 37.2( 28.6| 33.6| 30.0( 49.0| 20.0|181.0
69.6 | 29.83| 34.5} 90.6 ] 47.0] 35.4( 30.0( 39.0(106.0| 28.6 | 30.9 |117.0"
68.4| 29.31 39.0]239.0| 47.0| 34.5| 51.2| 45.0| 45.0| 39.0| 32.7| 97.6
93.41 2581 41.01100.0| 53.41 87.2| 30.9! 51.2| 37.2| 4.8} 87.8|212.0
97.6 | 21.81179.0(123.0| 45.0] 37.2| 31.8| 50.1| 31.8 | 37.2| 82.4106.0
75.9 | 21.2(179.0| 73.3| 45.0| 387.2 | 74.6 | 30.0| 28.6 | 43.0| 46.0| 83.7
67.2 | 21.2| 255.0 62.4| 85.4 ] 37.2|130.0| 25.8] 33.6 | 73.3! 37.2! 63.6
66.0| 20.6|234.0| 55.6| 30.0f 87.2| 51.2| 23.0] 28.6{ 52.3! 30.9}| 556
67.2| 20.0|571.0| 73.3] 380.0] 62.4|196.0 ] 23.0{ 24.4| 31.8| 26.5] 52.3

104.01 20.0[215.01 69.6| 51.2| 41.0]563.0]138.0| 22.4| 30.9| 24.4{ 46.0
68.4) 20.0/137.0) 53.4) 62.41 39.01260.0) 8.9 21.21 27.2] 28.6) 47.0
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Daily discharge, in second-feet, of North Fork of Watlua River, near Lihue, Kauat, for

1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
60.0( 20.0 99.0| 82.4( 30.9| 39.0111.0( 35.4| 27.9| 27.9 51.2
58.9 | 20.0{ 93.4}606.0( 30.0| 39.0250.0 30.0| 25.8| 36.3 30.9
57.8| 20.0] 82.4|158.0| 30.0| 39.0 99.0| 24.4( 2L.2| 38.1 30.0
55.6 | 20.0| 62.4!104.0( 30.0| 44.0} 73.3| 23.0| 23.0| 79.8 85.0
55.6 | 20.0| 62.4|114.0| 30.0] 39.0| 72.0| 22.4| 23.7| 79.8 .| 19.8
53.4] 20.0 56.7| 90.6 | 31.8| 45.0 | 79.8 | 23.0| 24.4] 94.8 |.. .| 124.0
50.11 20.6 | 78.5) 87.8) 34.5] 3%.0| 67.2) 45.0| 45.0} 68.4 | 85.0} 172.0
52.31130.0| 60.0| 79.8| 345 23.0( 61.2| 20.3] 24.4] 57.81125.01203.0
47.0| 49.0 90.6 | 63.6 | 41.0| 51.2| 77.2 37.2| 21.2| 36.3| 69.6 | 647.0
46.0 | 46.0 | 174.0{ 73.3| 30.0| 23.0| 50.1| 30.0| 19.4| 53.4! 54.5| 239.0
45.0 46.0] 72.0] 66.0| 30.0| 99.0| 67.2| 49.0| 18.2| 117.0 | 45.0} 137.0
45.0  43.0| 60.0| 54.5| 55.6 | 60.0| 43.0(164.0| 18.2| 57.8 | 32.7| 94.8
43.0( 42.0| 55.61 50.1|179.0| 27.9| 34.5| 50.1| 19.4| 68.4{ 39.0}| 75.9
44.0| 41.0| 51.2| 49.0| 92.0] 23.0| 34.5| 53.4( 20.6] 50.1111.0{ 60.0
4.0|....... 53.4| 49.0| 41.0| 23.0| 41.01110.0 | 25.1| 46.0| 69.6 | 55.6
4.0 ....... 53.41....... 3.8 |....... 327 62.4|....... 42.0 (....... 54.5

Monthly discharge of North Fork of Wailua River near Lihue, Kauai, for 1912.

Dis i nd-feet.
charge in second- Run-off oo
Month. (total in Tacy.
Maximum. | Minimum. | Mean. acre-feet).
104 43.0 61.5 3,780 | B.
130 20.0 33.0 1,900 | C.
571 33.6 107.0 6,580 | B.
606 46.0 79.8 4,750 | B.
179 30.0 41.3 2,910 | C.
99 23.0 40.4 2,400 | C.
563 2.0 88.4 5,440 | B.
164 22.4 45.2 2,780 | A.
106 18.2 33.3 1,980 | A.
117 21.8 51.6 3,170 | A.
125 24.4 49.1 2,440 | A,
809 30.0 166.0 10,200 | A.
Theperiod............o.oooin IO 809 18.2 567.5 48,300

e No record Nov. 17-21. Mean for November is mean of 25 days.
b Mean for the year is mean of 361 days.

UHAU IOLE STREAM AT 750-FOOT ELEVATION NEAR LIHUE, KAUAIL

Location.—About 11 miles northwest of Lihue, 8 miles from boundary of forest
reserve, and 400 feet below falls.

Records available.—From July 28, 1912, to December 31, 1912.

Drainage area.—1.21 square miles,

Gage.—A vertical staff gage; read once a week; datum unchanged.

Channel.—Practically permanent.

Discharge measurements.—Made by wading.

Discharge measurements of Uhau Iole Stream at 750-foot elevation near Lihue, Kauai, in

1912,
Date. Hydrographer. hgia 5. ch];{,sg"a_
Feet. Sec.-ft.
a5.20 3.8
4.73 5.91
5.15 17.3
4.96 11.2

a Gage height of no value, as water level was disturbed in cleaning channel to make good 1neasuring section,
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Daily gage height, in feet, of Uhau IolefStream at 750-foot elevation near Lihue, Kauai,
or 1912.

[S. Takabayashi, observer.]

Day. Aug. | Sept. | Oct. | Nov. Dec. Day. -| Aug. | Sept. | Oct. | Nov. | Dec.

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

Location.—About 8 miles northwest of Lihue, 600 feet above gaging station on the
North Wailua, and 400 feet above the confluence of the north and east branches
of North Wailua River.

Records available.—July 27, 1912, to December 31, 1912.

Gage.—Inclined staff gage; read once a day, about 1 p. m.; datum unchanged.

Channel.—Practically permanent.

Discharge measurements.—Made by wading.

Discharge measurements of East Branch of North Fork of Wailua River at 300-foot
elevation near Lihue, Kauai, in 1912.

Date. Hydrographer. height. ch’;.i'sg-o.

Feet. Sec.-ft.
5 28.0

July 31
6.70 60.4

Oct. 21

Daily gage hetght, in feet, of East Branch of North Fork of Wailua River at 300-foot
elevation near Lihue, Kauai, for 1912,

{Mori and Takabayashi, observers.]

Day. July. | Aug. | Sept.| Oct. | Nov.| Dec. Day. July. | Aug.{Sept.| Oct. | Nov. | Dee.
R P, 6.32 | 6.40 | 6 50 | 6.42 6.25 | 6.30 6.40
R VDR B 650} 6.806.35 6.25 | 6.40 6.40

.......... 6.30 | 6.45 | 6.80 | 6.32 6.25 | 6.35 6.40
6.28 |16.40 {6.32]...... 6.25 | 6.52 6.38

...... 6.27 | 6.40 | 6.30 | 6.56 6.30 | 6.40 6.62
6.40 | 6.60 | 6,27 [ 6.50 6.28 {6.70 6.15

6.45 | 6.45 | 6.28 | 6.45 6.29 | 6.50 7.23

6.40 | 6.38 | 6.45 | 6.47 6.2516.45 6.72

6.40 | 6.40 | 6.35 | 6.65 6.2316.4216.37 |......

6.3216.33 | 6.32 ] 6.88 6.22)6.41 |......|......

6.30 ] 6.30 | 6.90 | 6.42 6.20 | 6.48 | 6.32 | 6.64

6.30 | 6.30 | 6.45 | 6.32 6.20 | 6.42 1 6.30 | 6.60

6.30 [...... 6.37 | 6.32 6.21 | 6.46 |...... 6.58

...... 6.28 16.35| 6.30 6.2316.48(......] 6.30

6.40 1 6.26 | 6.32 | 6.32 6.25 16.49 | 6.65 | 6.45

...... 6.48 [......] 6.45
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KEAHUA STREAM AT 750-FOOT ELEVATION NEAR LIHUE, KAUAIL

Location.—About 12 miles north of Lihue, 4 miles from edge of forest reserve, and at
confluence with stream from the east.

Records available.—July 29, 1912, to December 31, 1912.

Gage.—Vertical staff; read once a week.

Channel.—Permanent. ) .

Discharge measurements.—Made by wading at about 20 feet below confluence of
streams and about 35 feet below gage.

Discharge measurements of Keahua Stream at 750-foot elevation near Lihue, Kauai, in 1912.

Gage Dis-

Date. Hydrographer. height. | charge.
) Feet. | Secofeet.

May 5 5.20 10.8
July 29 a5.19 12.3
Oct. 22 5.32 13.6

¢ New datum established since previous measurement of Mdy 5.

Daily gage height, in feet, of Keahua Stream at 750-foot elevation near Lihue, Kauai, for
1912.

[S. fI‘aba'bayashi, observer.]

Day. | Aug. | Sept. | Oct. | Nov. Dec. Day. Aug. | Sept. | Oct. | Nov. | Dec.

KAWI STREAM AT 750-FOOT ELEVATION NEAR LIHUE, KAUAIL

Location.—About 8 miles north of Lihue, 3 miles from boundary of forest reserve,
and 600 feet above confluence of stream from the east.

Records available.—July 30 to December 31, 1912,

Drainage area.—0.71 square miles.

Gage.—Vertical staff gage; read once a week; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made by wading.

Discharge measurements of Kawi Stream at 750-foot elevation near Likue, Kauai, in 1912. .

Date. Hydrographer. hgi:ﬁ. chlzg-e.

Feet, | Secfeet.
5.00 2.01
al.92 1.80
1.92 2.10
1.80 1.48

Apr. 29 | W.V. Hard

J\B 30 |...-. _y
Oct. 221..... do
Nov. 12 | Larrison and Hardy...

¢ New datum established since previous measurement.
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Daily gage height, in feet, of Kawi Stream at 750-foot elevation near Lihue, Kauai, for 1912,
[S. Takabayashi, observer.]

~ Day. | Aug. | Sept. | Oct. | Nov. Dec. Day. Aug. | Sept. | Oct. | Nov. | Dec.

EKANAHA DITCH AT INTAXKE, NEAR LIHUE, KAUAIL

Location.—About 9 miles northwest of Lihue and about 500 feet above the point
where the Kauai Electric Co.’s power line crosses the ditch and the North Fork
of Wailua River.

Records available.—August 6, 1910, to December 31, 1912.

Gage.—Vertical staff; read once each day, at 8 a. m.; datum unchanged.

Discharge measurements.—Made in flume 100 feet above gage.

Discharge measurements of Kanaha ditch at intake, near Lihue, Kauai, in 1912.

Date. Hydrographer. hsxizﬁ. ch%i%e.

Sec.-ft.
T

29.0
27.7
32.4

Daily gage height, in feet, of Kanaha ditch at intake, near Lihue, Kauai, for 1912.

[Mori, observer.]

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
2.30| 2.60| 2.60] 275} 2.75| 2.80 [ 2.70| 3.20| 3.00| 2.90| 3.05
2.25| 2.60| 2.55] 270} 2.70| 2.75| 2.90| 3.20| 2.90| 3.00| 3.2
2.25| 2.80| 2.50| 2.804{ 2.70| 2.80| 2.90| 3.10| 3.00| 3.00| 3.1
2.25| 2.70| 2.60) 3.10] 2701 2.75] 2.90| 3.10| 3.00} 3.00| 1.6
225 2.60| 280 ] 2.90{ 270} 2.75] 2.90| 3.10| 3.15| 3.20| 1.6
2.20( 2.60| 2.70] 280} 2.80| 2.8 | 3.50| 3.20| 3.05| 3.20| 1.6
2.20( 2.75| 290 2270 2.80| 3.00 | 3.00| 3.10| 3.05| 3.10]| 1.5
2201 2.70| 2.90] 2.90{ 2.8 3.10( 3.10| 3.10| 3.10| 3.10| 1.6
2.601 2.80| 2.90] 2.80| 2.8 2.8 | 3.10| 3.10| 3.05| 3.20 ] 1.60
2.50| 2.80| 2.80| 27| 2.75} 8.10| 3.10| 3.10( 3.05| 3.15| 2.40
2.50) 3.00] 2270 2.65] 2.75] 3.10| 8.10| 3.10| 3.10| 3.05] 2.40
2.50| 3.00| 2.70| 2.60| 2.75} 3.10| 3.10} 2.90| 3.10| 2.95| 2.40
2.50| 3.00| 2.60| 2.60| 2.80} 3.10| 3.10].......] 3.05| 2.90| 2.40
2.40| 2.90| 2.60] 2.80}f 2.80| 3.20| 3.20| 2.90| 3.00| 2.90| 2.30
2401 2.8} 2.60] 2.801 2.80) 3.00! 5001 3.00! 3.00! 3.10} 230
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Daily gage height, in feet, of Kanaha ditch ot intake, near Lihue, Kauat, for 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
240 270 2.70| 2.80| 2,80} 2.80| 3.10] 3.05{ 2.90| 2.85| 2.30
250 2701 3.00| 2.80| 2.80| 3.10{ 3.50| 2.90] 3.15! 2.83( 2.70
2.50| 2.65{ 2.401 2.80| 2.70| 3.50{ 3.00{ 2.80}{ 3.10{ 3.05| 2.70
2.50| 2.60{ 230, 275} 2.70]1 3.00) 3.00] 2.80{ 3.15| 3.10| 2.90
2.50| 2.60{ 230! 2.75| 2.70{ 3.00( 3.00| 3.00| 3.15{ 3.15| 3.00
2.40| 2.8 2.00| 2.80| 2.80( 3.00( 3.00| 3.00( 3.14 2.80
2.601 2751 2.00| 2.80| 2.90| 2.80| 3.50§ 3.05| 3.15 2.90
2.60 | 2.80| 2.00| 2.8 2.90| 2.80| 3.50| 3.00{ 3.15 2.85
2.60| 2.40] 2.60| 2.8 | 2.80 | 3.00| 3.50} 2.90| 3.10 |. 2.90
2.8 | 2.50) 2.80{ 2.85} 2.70 | 2.90| 3.20} 2.75] 3.10 2.80
2.30| 2.80| 250 2.50| 2.85] 2.70 | 3.00| 3.10] 2.75] 3.20] 1.60| 2.70
2.30] 2.80] 2.50| 2.70} 2.85} 2.90| 3.00| 3.10} 2.75| 3.15( 1.60( 2.70
2.30| 2.60| 2.40( 2.70f 3.00f 2.80| 3.00} 3.10{ 2.70| 3.15| 1.65] 2.50
2.20] 2.60| 2.40| 2.80 ! 3.00] 2.70 | 3.50 | 3.10| 3.00| 3.10| 3.10| 2.40
2.20 |....... 2.60| 2.8} 29| 2.70| 3.10| 3.20] 3.05| 3.00| 2.90| 2.40
2.20 {oa.... 290 ....... 2.80 J....... 2.80( 3.20 |....... 3.05|..u.... 2.40

KONOHIKI STREAM BASIN.
EKONOHIKI STREAM AT MAKARUALELE MAUKA WEIR, NEAR KAPAA, KAUAL

Location.—About 3 miles west of Kapaa.

Records available.—April 1, 1911, to December 31, 1912.
Gage.—Vertical staff; read once each day; datum unchanged.
Discharge measurements.—Made with 3-foot sharp-crested weir. -
Cooperation.—Station maintained by the Makee Sugar Co.

Daily discharge, in second-feet, of Konohiki Stream at Makakualele mauka weir, near
Kapaa, Kauai, for 1912.

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.17 ] 0.89] 0.96| 0.80| 1.03| 0.89| 0.83]| 0.83| 0.76 | 0.58| 0.58 | 0.52
1.03 .89 .89 .89 1.03 .89 .83 .83 .76 .58 .58 | 1.81
1.03 .89 .96 .89 | 103 .89 .83 .83 .76 .58 .58 1 2.07
1.03 .89 .83 .89 | 1.03 89 .83 .83 .70 .58 .58 1 1.98
1.03 .83 .83 .83 | 1.03 89 .83 .83 .70 .58 .58 | 1.40
1.03 .83 .89 .83 | 1.03 .89 .83 .83 .76 .58 581 1.17
1.03 .83 .83 .96 .96 .89 .83 .83 .76 .58 .58 .96
1.03 .83 .83 .89 .96 .89 .83 .83 .70 .58 .58 .96
1.17 .83 | 1.56 .83 .96 .89 .83 .83 .70 .58 .58 1 1.17
1.10 .83] L72 .83 .96 .89 .83 .83 .70 .58 .64 .96
1.10 .83 1.48 .83 .96 83| L25 | .83 .70 .58 58 .89
1.10 .83 117 .83 | 110 .83 .96 .83 .70 .58 .83
1.10 .83 .96 .83 .96 .83 .83 .83 .70 .58 58 .83
1.10 .83 .96 .83 .96 .83 | 2.72 .89 .70 .58 52 .76
1.10 .83 .89 .83 | 1.03 .83 | 1.32 .89 .70 .58 521 .76
1.10 .83 .89 .76 .96 .83 | 1.17 .83 .64 58 .52 .76
1.10 .83 .89 3.53 .96 .83 | 1.10 .83 .64 .52 .76
1.03 .83 .89 | 2.82 .96 .83 .96 .83 .64 58 .52 .70
1.03 .83 .89 | 1.81 .96 .83 .89 .83 .64 64 .52 70
1.03 .83 89| 1.56 .96 .83 .83 .83 .64 83 .52 70

b1 1.03 .83 .89 1.48 .96 .83 .83 .83 .64 76 .52 76
.96 .89 .89 L.25 .89 .83 .83 .83 .64 70 .58 76
.96 .89 89| 1.17 .89 .83 .83 .83 .64 64 .52 .76
.96 .96 89| 1.17 .96 .76 .83 .83 .64 58 .52 70
.89 .89 | 1.03| 1.177 .89 .76 .83 .83 .64 .58 .52 .70
.89 .89 .89} 1107 .89 .76 .83 .83 .64 .58 .52 70
.89 .83 891 110 .89 .76 .83 .83 .64 .58 .52 .70
.89 .83 .89] LI0| 103 1.25 .83 .83 .64 .58 .52 .70
.89 .83 .89 1.10}| 1.03 .89 .83 .76, .64 .58 .52 .64
89 ..., .89 | 1.10 .89 83 .83 .76 58 58 .52 .64
89 |....... 89 [....... W89 ..., .83 iy (7] PO 58 |eaennn .64

NoTE.~—Discharge computed from Francis’s formula: Q=3.33 LH% when L=3 feet.
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Monthily discharge of Konohiki Stream at Makakualele mauka weir, near Kapaa, Kauar,

for 1912.
Discharge in second-feet. Run-off
Month.: . (total in
Maximum. | Minimum. | Mean, | 80re-feet).
1.17 0.89 1.02 62.7
.96 . .85 48.9
1.72 .83 .97 59.6
3.53 .76 1.17 69.6
1.10 .89 .97 59.6
1.256 .76 .86 51.2
2,72 .83 .95 58.4
.89 .76 .83 51.0
.76 . .68 40.5
OCEODET. . . . .83 . .60 36.9
NOVEMDET . . e oeeet e e et e et ca e .64 .52 .55 32.7
December. ... 2.07 .52 .92 56.6
The year. .. ..ot eeae e eaieaaaan 3.53 .52 .86 628

EKONOHIKI STREAM AT MAKAKUALELE MAKAI WEIR, NEAR KAPAA, KEAUAL

Location.—About 24 miles west of Kapaa.

Records available.—January 1, 1912, to December 31, 1912.
Gage.—Vertical staff; read once each day; datum unchanged.
Discharge measurements.—Made with 3-foot sharp-crested weir.
Cooperation.—Station maintained by the Makee Sugar Co.

Daily discharge, in second-feet, of Konohiki Stream at Makakualele

Kapaa, Kauasi, for 1912.

makat weir, near

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

) 7.15| 2.62| 4.64| 5.24 | 2.53| 0.32| 0.58| 0.58| 0.58 ) 0.58 1 0.58 | 1.25
b N 9.10| 3.75] 4.64| 5.24 | 2.07 .32 .32 .58 .58 .58 .58 1.25
b J 7.83| 5.36| 3.02| 3.53| 1.64 .32 .32 .58 .58 .58 581 7.83
[ 9.10| 3.75| 8.02| 3.76| 1.10 .32 . .58 .58 .58 .32 | 8.53
L 8.53 | 5.36 | 4.89{ 4.07 .89 .32 .32 .58 .89 .58 .32 3.02
[, 6.75| 4.64 | 4.64 | 3.53 .89 .32 .32 .58 .89 .58 .68 | 1.64
[ S, 6.75| 2.72| 4.64| 3.53 .58 .32 .32 .58 .89 .58 .58 | 1.25
B 6.88) 2.63| 5.24 | 3.53 .58 .32 .32 .58 .58 .58 321 1.25
| 3.53| 3.22| 5.24| 3.53 .58 .58 .58 .58 .58 .58 .32 1.25
100 ... 3.32| 1.98| 5.24| 3.53 .32 .58 .58 .58 .58 .58 .32 1.25
) . 7.421 2.25] 6.49| 38.53 .32 .58 .32 .58 .58 .58 .82 1.25
120 L 8.25| 3.12| 5.24| 3.53 .32 .58 .32 .58 .58 .58 .32 1.25
1B 9.99; 3.53| 1.81] 3.53 .32 .58 .32 .89 .58 .58 .32 1.25
M4 L. 9.99| 2.72| 2.07] 3.53 .58 .58 .32 .89 .58 .58 32| 1.25
) 7.83| 38.32| 1.64| 3.53 58| .58 .32| .58 .58| .58| .32 .89
16 .l 7.691 3.53| 2.07| 3.53 .58 .58 .32 .58 .58 .58 .32 .89
170 6.62| 2.72( 5.24 7.8 .58 .58 .32 .32 .58 .58 .32 .58
18 it 4.64| 1.89| 5.24| 7.83 .58 .58 .32 .58 .58 .58 .32 .58
9. 4.07| 3.02| 4.64| 5.24 .58 .32 .32 .58 .58 .70 .32 .58
200 il 3.64 | 2.43] 5.24| 3.53 .58 .58 .32 .58 .58 ( 1.03 .32 .32
21l L.l 3.76| 38.12| 6.10| 3.53 .58 .58 .32 .58 .58 | 1.03 .23 .32
22 ...l 7.15| 3.53| 5.85| 3.53 .58 .58 .32 .58 581 1.03 .19 .32
b FR 7.42| 2.53] 4.07| 38.53 .32 .58 .32 .89 .58 1.03 .11 :32
24, ... 3.02 ] 3.53| 4.07| 3.58 .32 .58 .32 .58 .58 .58 .58 .58
25 i 3.64 3.53| 4.64| 38.75 .58 .58 .32 .58 .58 .70 .58 .58
3.53 | 4.30| 3.53 .32 .70 .32 .58 .58 .58 .32 .58
3.64 | 5.48| 4.07 .32 .58 .32 .58 .58 .58 .32 .32

2.92{ 5.24| 3.53 .58 .58 .32 .58 .58 .58 .32 .32

3.02| 5.24| 3.53 .68 .58 .58 .58 .58 .58 .58 .32

5.241 3.53 .58 .58 .58 .58 .58 .32 .58 .32

5.24 |....... 1. PO, .58 1:1. 3 89 |aanens .32

Nore.—Discharge computed from Francis’s formula: Q=3.33 LH” when L=3 feet.
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Monthly discharge of Konohiki Stream at Makakualele, makai weir, near Kapea, Kduat,

Jor 1912,
Discharge in second-feet. Runoff
Month. (totalin
Maximum. | Minimum. | Mean, acre-feet).
9.99 3.02 6.10 375
5.36 1.89 3.24 186
6.49 1.64 4.53 278
7.83 3.53 4.04 240
2.53 .32 .69 42.4
.70 .32 .53 3L5
58 .32 .37 29.8
89 .32 .60 36.9
89 .58 .61 36.3
1 .32 .65 40.0
58 .11 .38 22.6
8.53 32 1.34 82,4
9.99 11 1.92 1,390

NoTE.—Maximum and minimum discharge are mean for the ds{y.

KAEHULUA STREAM BASIN.
- NORTH FORK OF KAEHULUA STREAM AT KAINAHOLA WEIR, NEAR KAPAA, KAUAIL

Location.—About 2 miles northwest of Kapaa.

Records available.—April 1, 1911, to December 31, 1912.
Gage.—Vertical staff; read once each day; datum unchanged.
Discharge measurements.—Made with a 3-foot sharp-crested weir.
Cooperation.—Station maintained by the Makee Sugar Co.

Daily discharge, in second-feet, of North Fork of Kaehulua Stream at Kainahola weir, near
Kapaa, Kauas, for 1912.

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

0.76 ] 0.64 | 0.70 | 0.64| 0.64 | 0.58 | 0.52| 0.58 | 0.47
.76 .64 .64 . . .
.64 .64 .64 .64 .64 .58 .52 581 2.34
.64 .64 .70 .64 .64 .58 .52 .58 .96

.64 .64 .70 .64 .64 .58 .52 .58 .83
.64 .64 .64 64 64 .58 .52 .58 .70
.64 .64 .64 64 64 .58 .52 .58 .70
.64 .64 .64 64 64 .58 .52 .58 .70
.64 .64 .64 64 .58 .52 .58 .64
.64 .64 .64 64 64 58 .52 .58 70
.64 .64 64| 2.62 64 .58 .52 58 70
.64 .64 .64 . 64 .58 52 58 64
.64 .64 .64 7 117 .58 .52 58
.64 .64 .64 L7201 1.17 .58 .52 58 64
.64 .64 .64 64 .58 .52 58 64
.64 .64 .64 70 64 .52 52 58 64
3.02 .64 .64 .70 64 52 52 58 64

12| ‘ea| e 10 6| 52| 52| 52| led

Note.—Discharge computed from Francis’s formuls: Q=3.33 LH§ when L=3 feet.
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EAEHULUA STREAM AT KUHINOA WEIR, NEAR KAPAA, KAUAIL

Location.—About 13 miles northwest of Kapaa.

The year. ......ceeeeiriiiaieaeieaaaacinaanaanas| .

Day.

Discharge measurements.—Made with 6.5-foot sharp-crested we

Records available.—May 1, 1911, to December 31, 1912,
Daily discharge, in second-feet, of Kaehulua Stream at Kuk

Gage.—Vertical staff
Cooperation.—Stat;

3

Q=3.33 LA” when L=6.5 feot.

Nore.—Discharge computed from Franecis’s formula
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Monihly discharge of Kachulua Stream at Kuhinoa weir, near Kapaa, Kauai, for 1912,

Discharge in second-feet.
ge Run-off
Month, (total in
Maximum.| Minimum, | Mean, | 8Cre-feet).

3.21 1.13 1.7 106.0
3.04 1.01 1,62 93. 2
22.30 1.26 5.34 328.0
35.90 .68 4.72 281.0
11.30 .68 1.73 106.0
3.04 .68 1.60 95. 2
. 3.56 1.26 2.27 140.0
August 2.71 .68 1.78 109.0
Septembe 2.71 1.26 1.78 106.0
October. ... 1.52 a7 75 46.1
November. 1.26 .06 .37 22.0
December.... 18. 50 .06 1.18 72.6

The year 35. 90 06 2.07 1,500

Note.—Maximum and minimum discharge are mean for the day.
SOUTH FORK OF EAEHULTUA STREAM AT WAINAMUAMU WEIR, NEAR KAPAA, EAUAL

Location.—About 2§ miles northwest of Kapaa.

Records available.—April 1, 1911, to December 31, 1912.
Gage.—Vertical staff; read once each day; datum unchanged.
Discharge measurements.—Made with a 3-foot sharp-crested weir.
Cooperation.—Station maintained by the Makee Sugar Co.

Daily discharge, in second-feet, of South Fork of Kaehulua Stream at Wainamuamu weir,
. mnear Kapaa, Kauar, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.
0.42] 0.42] 0.52] 0.70| 0.52| 0.47| 0.42| 0.42| 0.42] 0.42| 0.36

.42 .36 .52 .70 .52 A7 .42 .42 .42 42 .47

42 42 52 .70 .52 (A7 .42 .42 42 .42 .52

.42 .36 52 .64 .52 47 .42 .42 .42 42| 1.40

.42 .36 47 .64 52 47 AT .42 42 .42 .64

42 42 17 64 (A7 47 .47 .42 .42 421 1.10

.42 .36 64 58 AT 47 AT .42 .42 421 1.10

.36 .36 58 58 AT 47 .42 A2 .42 .42} 1.10

.36 .58 .58 .47 47 A2 42 .42 42 .58

.36 .58 58 .52 47 47 .42 .42 .42 .42 .58

.36 .58 58 .47 A7 1.25) . .42 .42 .42 .42 .58

.36 AT 58 .52 A7 .42 42 .42 .42 .52

.36 .36 58 52 JAT 47 .42 424 .42 42 .52

.36 .36 58 52 A7 58 .52 .42 .42 .42 .47

.36 .36 58 52 .47 70 .52 .42 42 .42 47

.52 .36 .36 .58 47 .47 52 42 42 .42 .42 .47
.52 .36 .36 3.53 47 .47 52 42 42 .42 L42 .47
.52 .36 .36 | 3.53 47 .47 52 42 .42 .42 .42 47
AT .36 .36 3.22 47 .47 52 42 .42 .42 42 .47
.47 .36 36 2.92 .47 .47 .47 .42 .42 .64 .42 .47
.36 2.72 47 .47 A7 42 42 .64 A2 .52

.36 1 5.00 47 .47 A7 42 .42 .64 .42 .52

361 5.00 47 .47 47 42 42 47 .42 .52

.36 5.00 52 A7 47 42 .42 .42 42 52

.36 5.00 47 A7 47 42 .42 .42 42 .47

.361 5.00 47 47 47 42 .42 .42 .42 .47

.42 5.00 47 A7 42 42 .42 .42 42 .47

42 4.64 52 .64 42 42 42 .42 42 47

.83 3.02 70 .52 42 .42 .42 .42 .36 .47

.76 76 64 A7 42 42 .42 .42 .36 .47

(3 PO, AT |eeeans 42 42 [....... A2 0.l .47

Norte.—Discharge computed from Francis’s formula: Q=3.33 LH¥ when L=3 foet.
14694°—wsp 336—14——6
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Monithly discharge of South Fork of Kaehulua Stream at Wainamuama, weir, near Kapaa,

Kauai, for 1912.

Discharge in second-feet. Run-off

Month. (total in

Maximum. | Minimum. | Mean. | 8cre-feet).
UBET e e e e e e e e e e e 058  0.42| o0.50 50.7
February..ceeeeioieannian.n. R .42 .36 .38 21.9
March. .o, . .83 .36 .44 27.1
April. oo R 5.00 .47 2.11 126.0
S 2N BT _ .70 .47 .54 33.2
June.. ..o . .64 .47 .49 29.2
JULY - e ceee e e R 1.25 42 .51 31.4
AUgUSE . - o . .52 .42 .43 26.4
BT 1114 . .42 .42 42 25.0
October. ...l . .64 .42 44 27.1
NOVOIMDOr. « o eeeemeeein e caeeieaeeaeaaaanns e .42 .36 .42 25.0
BT 1114 IR 1.40 .36 .58 35.7

Theyear............... eremens s 5.00 .36 .60 439

KAPAA RIVER BASIN.
EKAPAA RIVER AT EAPAHI, NEAR KAPAA, KAUAL

Location.—About one-half mile above the intake of the Kapaa ditch, 5 miles north-
west of Kapaa, and 4 miles west of Kealia.

Records available.—July 23, 1910, to December 31, 1912.

Gage.—Vertical staff gage spiked to left bank of stream; read twice daily, about 7
a. m. and 2 p. m.; datum unchanged.

Channel.—Fairly permanent.

Discharge measurements.—Made from a wire suspension bridge.

Accuracy.—Records good.

Cooperation.—Station maintained in cooperation with the Makee Sugar Co.

The following discharge measurement was made by W. V. Hardy:
February 16, 1912: Gage height, 1.42 feet; discharge, 11.8 second-feet.

Daily gage height, in feet, of Kapaa River at Kapaht, near Kapaa, Kauar, for 1912.

[S. Okimoto, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.46 | 2.06 | 1.63| 1.48) 1.50 | 1.44| 1.46| 1.58| 1.72| 1.49| 1.86
1.46 | 1.58 ] 1.52| 1.46 | 1.48) 1.44} 1.45] 1.63| 1.47| 1.47( 2.52
1.46 | 2.12| 1.56 | 1.48| 1.47| 1.43| 1.44| 1.54| 1.82| 1.46| 38.30
1.45| 1.66 | 1.74] 1.62[ 1.84| 1.43| 1.48| 1.54| 1.48] 1.46¢ 8.75
1.44| 1.58| 1.80| 1.52| 1.56 ( 1.48| 1.89] 1.50 1.50| 1.76| 1.75
l.44 (| 1.58| 1.86| 1.51| 1.48| 1.53| 1.72| 2.05| 1.50| 1.50 | 1.69
1.44| 1.70]| 2.45| 1.48| 1.46| 1.81} 1.65| 1.57| 1.57]| 1.48| 1.66
1.441 1,56 1.86| 1.58| 1.62| 1.563( 1.60| 1.52| 1.78| 1.77| 1.82
1.48| 2.58 | 2.14 | 1.48| 1.58| 1.54| 1.74| 1.49( 1.58| 1.73| 1.95
1.451 2.80| 1.74| 1.46| 1.50 | 2.82| 1.54| 1.48| 1.56 | 1.52 | 1.69
1.45( 2.62| 1.70 | 1.45| 1.46| 2.65| 1.57 | 1.46| 1.75| 1.52| 1.58
1441 211} 1.68] 1.46 ] 1.45| 1.79| 1.49| 1.45| 1.56| 1.47| 1.52
1.44] 2,92 1.70| 1.50 | 1.70 | 1.86| 1.56| 1.45| 1,57 | 1.44| 1.50
1.44] 2,00 | 1.85| 1.95| 1.50} 3.92) 2.56 | 1.42| 1.58 ] 1.44) 1.50
1.44| 185 1.64| 1.85| 1.50| 221§ 1.78| 1.40| 1.50| 1.64] 1.48
1.44 1 1.68] 1.65| 1.54] 1.54| 1.85| 1.60| 1.48| 1.56| 1.50| 1.52
1.44] 1.55) 6.22 1.56 | 1.48| 2.24| 1.66| 1.58| 1.52| 1.44} 1.49
1.44( 1.68| 2.38 1.48| 1.50| 1.74 | 1.53 | 1.44| 1,59 1.57| 1.48
1.43  1.66f 1.76 | 1.45| 1.59| 1.54| 1.50 | 1.51| 1.86| 1.52| 1.56
1.43) 1.791 1.861 1.451 1.491 1.56 1 1.48] 1.48| 2,061 1.56| 1.62
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1912
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-foot sharp-crested weir.

datum unchanged.

.
3

to December 31

?

read once each day

.
2

WATER RESOURCES OF HAWAIIL, 1912,

AKULIKULI SPRING AT WEIR NEAR KAPAA, KAUAIL

Cooperation.—Station maintained by the Makee Sugar Co.
Daily discharge, in second-feet, of Akulikuli Spring at weir near Kapaa, Kauas, for 1912.

Location.—About 5 miles west of Kealia.
Discharge measurements.—Made with a 3

Records available.—April 1, 1911
Gage.—Vertical staff
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KAPAHI DITCH AT KAPAHI, NEAR KAPAA, KAUAIL

Location.—About 4 miles west of Kealia and 600 feet below the diversion dam in
Kapaa River.

Records available.—April 15, 1909, to December 31, 1912.

Gage.—Watson clock register; datum unchanged.

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

Accuracy.—Records good.

Cooperation.—Station maintained in cooperation with the Makee Sugar Co.

The following discharge measurement was made by W. V. Hardy:
February 16, 1912: Gage height, 0.31 foot; discharge, 10.6 second-feet.

Daily gage height, in feet, of Kapah: ditch at Kapahi, near Kapaa, Kauai, for 1912.

[K. Okimoto, observer.]

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

0.591 0.42| 0.33] 0.35| 0.32 0.33| 0.42| 0.43| 0.34] 0.78
42 .41 .33 35 .32 .32 46 . .32 .57
85 .38 .34 36 .32 .31 40| .53 321 .46
481 .40 .43 52 .32 .34 38 .37 .32 11
.39 .43 .40 42 .33 .61 35 .38 .46 04
39 .43 37 .35 36 .52 .68 37 .34 .04
49 .44 35 .34 56 .40 43 .05
.48 .43 41 .37 38 4 .36 47 52 .38
53 A4 35 41 39 .46 .35 .43 50 .20
40 .43 33 36 92 .42 .33 40 35 40
34 .43 .33 .33 .68 40 .32 .48 34 40
28 .42 .36 .33 .53 36 32 .40 33 .39
.34 .42 .39 47 .63 32 .38 31 .
34 .43 .54 36 .67 36 31 .36 .30 .25
33 .42 87 37 .45 43 11 42 4] .25
.33 .41 40 [a...... .50 .36 35 .31
.33 .52 239 [ceanean .56 .35 31 .34
.40 .35 13 .52 .36 36) .33
.42 .27 233 leeennnn .45 .36 37 .40
.43 27 - 3 R, .41 .38 4| .42
.43 .26 .36 [oaa..) o4 .97 .67 .63
421 .26 " 3 .42 .60 .83 .42
.42 .26 42 ... .43 .43 .58 .38
.45 .38

.42

.42

.42

41

.41

.42

Daily discharge, in second-feet, of

Day. Jan. | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | 8ept. | Oct. | Nov. | Deec.

8.0} 11.8) 33.5} 17.6| 11.8 | 13.0| 1.2} 11.8 | 17.6 | 18.4 | 12.4] 60.0
13.0F 1.8} 17.6} 16.9¢{ 11.8 | 13.0f 1.2 ] 11.2| 20.8| 12.4{ 11.2{ 3.0
155 1.8 71.0| 14.81 12.4| 13.6} 11.2| 10.6 | 16.2| 27.0| 11.2] 20.8
1551 11.8| 22.4| 16.2 | 18,4) 26.0] 11.2}| 12.4 | 148 14.2} 112 2.0
1551 11,21 15.5| 18.4} 16.2| 17.6 | 11.8| 386.0 | 13.0| 14.8) 20.8 .6
15.5| 11.2] 155 18.4} 14.2| 13.0} 13.6| 26.0| 45.0) 14.2| 12.4 .6
1551 11.2| 23.2| 19.2| 13.0] 124 30.01 18.4] 16.2| 18.4} 11.8 .8
1551 11.2] 22,4 18.4| 16.9] 14.2| 14.8] 16.9| 13.6 | 21.6 | 26.0 | 14.8
15561 11.8| 27.0] 19.2| 13.0| 16.9} 15.5] 20.8} 13.0} 18.4| 24.0 9.5
15.5] 11.8] 16.2| 18.4} 11.8) 13.6] 820| 17.6} 11.8| 16.2] 13.0| 16.2
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Daily discharge, in second-feet, of Kapahi ditch at Kapahi, near Kapaa, Kauai, for
1912—Continued.

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
16.2 | 11.2| 12.4] 18.4| 11.8| 11.8| 4501 16.2| 11.2] 22.4} 12.4| 16.2
15.5 | 11.2 9.0 17.6} 13.6 | 11.8}| 27.0| 13.6| 11.2} 16.2| 11.8| 15.5
19.2| 11.2| 12,4} 17.6} 15.5| 21.6| 3851 124} 11.2| 14.8| 10.6 9.0
21,6 11.2) 12.4] 18.4} 28.0| 13.6| 43.5| 13.6 | 10.6 | 13.6 | 10.0 7.5
20,0 11.2¢ 11.8| 17.6 | 43.5( 14.2| 20.07 18.4 20| 17.6 | 20.0 7.5
17.6 | 10.6| 11.8} 16.9| 16.2(....... 24.0 | 13.6 4.2 20.0} 13.0 | 10.6
155 10.6 | 11.8] 26.0) 155 |....... 30.0§ 13.0] 16.9)....... 10.6 | 12.4
142 10.6} 16.2] 13.0} 13.0|....... 26.01 13.6 | 11.8{....... 13.6 | 11.8
14.2] 10.6 ] 17.6 85 11.8(.......] 20.0| 13.6{ 13.6 {....... 14.2 | 16.2
14.2) 10.6 18.4] 85| 1L.8|....... 16.9 | 14.8] 12.4] 63.0{ 19.2] 17.6
14.2| 11.2] 18.4 8.0] 13.6(.......] 16.9| 90.0{ 13.0| 32.5| 43.5] 385
14.21 18.4] 17.6 8.0{ 20.0|....... 17.6 | 35.0] 11.8| 20.0| 68.0} 17.6
13.6 | 42.5] 17.6 80| 17.6].......] 18.4} 184 11.2{ 17.6 | 32.5| 14.8
13.6 | 25.0| 17.6 | 10.0| 20.0 | ......] 25.0f 20.0| 10.6 | 14.2| 184 ] 17.6
13.6 | 16.2| 20.0] 16.9| 14.8|....... 16.2 | 12.4} 10.0} 29.0| 14.8 ] 17.6
13.0 22.4) 17.6 | 16.9| 13.0 |....... 26.0 |....... 10.0§ 41,0 12.4| 17.6
13.0| 16.9 17.6 | *16.2 | 41.0|....... 15.56 |....... 9.5] 18.4] 1.8} 16.9
13.0| 18.6| 17.6 | 155 7L.0).......] 13.6|....... 11.21 16.9 | 11.2| 14.8
13.0) 13.6 | 16.9| 14.2 81aen.t 1424 ... 14.2 ] 14.8| 27.0] 13.0
12.4 |....... 16.9| 12.4| 19.2} 11.2| 16.2| 31.0| 169} 17.6{ 31.0| 13.0
1.8 ....... 176 f....... 13.6 |....... 142 2.8)....... 13.6 §oeenann 13.0

NotE.—The five discharge measurements made in 1911and 1912 give a very well-defined curve that
has a different slope from the curve of weir formula Q=3.33 LH3 when L=20 feet. Daily discharge
for 1912 determined from curve derived from meter measurements.  Discharge interpolated for days for
which gage heights are missing, Jan. 20 to 27 and Feb. 2 to 6. .

Monthly discharge of Kapahi ditch at Kapahti, near Kapaa, Kauai, for 1912.

Disc] second-feet. .
harge in Run-off |, ...
Month, (total in |7 .0
Maximum. | Minimum. | Mean. acre-fest).
21.6 8.0 14.8 910 | B.
42.5 10.6 13.9 B.
71.0 9.0 19.1 1,170 } A,
26.0 8.0 15.5 922 | A.
71.0 11.8 19.2 1,180 | A,
26.0 11.2 14.8 471 | A,
82.0 11.2 22.5 1,380 | A.
90.0 10.6 20.4 1,000 | A.
45.0 2.0 13.5 803 | A.
63.0 ‘12.4 2027 1,150 | A.
68.0 10.0 18.7 1,110 | A.
60.0 .6 15.3 941 | A,
.................................. 11,900

Note.—No record obtained June 16-29, Aug. 26-29, and Oct. 17-19. Mean for June is mean of 16 days.
Mean for August is mean of 27 days. Mean for October is mean of 27 days.

EANEHA DITCH AT WEIR NEAR KEALIA, KAUAIL

Location.—About 5 miles northwest of Kealia, a short distance below the outlet from
the Kaneha reservoir.

Records available.—January 1, 1909, to December 31, 1912.

Gage.—Staff gage; read once a day; datum unchanged; record from Watson clock
register established in 1910 believed unreliable.

Discharge measurements.—Made with 20-foot sharp-crested weir.

Accuracy.—Fair.

Cooperation.—Estimates of daily discharge in million gallons furnished by Makee
Sugar Co.
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Daily discharge, in million gallons, of Kaneha ditch at weir near Kealia, Kauat, for 1912,

Day. Jan. | Feb. | Mar. | Apr, | May. | June. | July. | Aug. | Sept. | Oct. [ Nov. | Dec.
7.09| 1.36[15.40| 1.36| 1.36 | 1.36| 1.36| 1.36| 1.36{ 8.94| 5.39]20.10
7.09| 1.36] 2.50| 1.36| 1.36| 1.36| 1.36| 1.36| 1.36| 3.8 { 5.39]30.90
7.09| 1.36|10.90| 1.36| 1.36| 1.36| 1.36| 1.36( 1.36110.90| 5.39 | 37.00
3.8 | 1.36} 3.8 | 1.36| 1.36| 1.36| 1.36| 1.36| 1.36] 5.38 &5.39]20.10
3.8 | 1.36| 1.36|25.30 | 1.36 | 1.36| 1.36[10.90| 1.36{ 5.39| &5.39 | 10.90
3.8 | 1.36| 1,36 | 894 | 1.36( 1.36 | 1.3G| 1.36 | 10.90| 539 539| 7.09
3.8 | 1.36 | 7.09|25.30| 1.36| 1.36|20.10| 1.36| 1.36 | 5.39{ 539} 7.09

10.90 | 1.36 | 7.09)15.40] 1.36| 1.36| 1.36| 1.36 ]| 1.36 | 10.90 | 10.90 | 7.09
3.8 | 1.36 | 7.09| 3.86| 1.36| 1.36 | 3.86| 1.36 | 1.36 | 7.09| 5.39] 10.90
1.36 | 1.36 | 30.90| 3.8 | 1.36| 1.36 |25.30| 1.36| 1.36 | 5.39| 539 7.09
1.36 | 1.36[30.90| 3.8 | 1.36 | 1.36 | 43.20 | 1.36| 1.36| 7.09| 5.39( 7.09
1.36 | 1.36|10.90| 3.8 7.09| 1.36 | 10.90| 1.36 | 1.36| 7.09| 5.39( 7.09
3.86 | 1.36]30.9015.40| 3.8 }15.40110.90 | 1.36 | 1.36| 7.09| 5.39| 7.09
7.09f 1.36| 7.09| 3.86(15.40 | 1.36 | 56.70 | 20.10 | 1.36 | 7v.09 | 5.39| 7.09
1.36 | 1.36 | 15.40 | 3.86 | 7.09| 1.36 | 10.90 | 3.8 | 1.36 | 5.39 | 5.39| 7.09
1.36 | 1.36 | 3.86| 3.8 | 1.36 | 1.36|10.90| 1.86| 7.09 | 7.09 | 5.39 ] 20.10
1.36 | 1.36| 3.86| 3.86 | 1.36| 1.36| 7.09| 1.36| 7.09| 5.39| 5.39| 10.90
1.36 | 1.36| 7.09|10.90 | 1.36| 3.86| 3.8 1.36 | 1.36| 7.09| 5.39] 3.86
1.36| 1.36] 3.8 | 7.09] 1.36| 3.8 ) 3.8 | 1.36 | 1.36|20.10| 3.8 | 3.86
1.36 | 1.36| 3.86| 3.8 | 1.36{ 3.86| 3.8 | 1.36 | 1.36 | 15.40 | 3.86 | 3.86
1.36| 1.36 | 3.8 | 3.8 | 1.36| 3.8 | 3.8 | 3.86 | 1.36 | 20.10 | 10.90 | 20.10
1.36| 1.36] 3.8 | 3.86| 1.36| 3.8 | 3.8 | 7.09 | 1.36| 7.09)20.10 | 15.40
1.36 1 10.90| 3.86| 3.86| 1.36| 3.8 | 3.86 | 1.36 | 1.36| 7.09| 8.94| 7.09
1.36 | 5.39130.90] 3.8 | 1.36| 3.86{ 3.86{ 3.86 | 8.94| 5.39| 5.39]10.9
1.36 | 10.90 { 30.90 | 3.86 | 1.36 | 10.90} 1.36 | 1.36 | 8.94[20.10 | 5.39 | 15.40
1.36 | 10.90 | 10.90 | 3.8 | 1.36{10.90| 1.36| 1.36 | 1.36-] 894 | 5.39{ 10.90
1.36] 5.39| 3.8 3.86| 7.09f 1.36| 1.36 [ 10.90 | 3.86 | 5.39| 5.39 . 86
3.8 | 5.39| 3.86| 1.36 | 15.40| 3.8 | 3.8 | 3.8 | 5.39| 539| 539 1.36
1.36| 5.39) 3.8 1.36| 3.8 | 3.86| 1.36| 7.09 | 3.8 | 5.39|13.00| 1.36
136 |ceeeens 3.8 | 1.36| 1.36| 1.36 | 7.09] 7.09| 3.8 { 7.09]|13.00] 1.36
1.36 |-...... 3.86 [-cueeen 1.36 |....... 1.36 | 3.86 |....... 539 |-......] 1.36

Note.—Daily discharge, in million gallons, furnished by Makee Sugar Co. Discharge computed from
formula for a 20-foot sharp-crested weir without end contractions. Current-meter measurements show the
discharge obtained from formula to be too high by 10 to 12 per cent.

Monthly discharge of Kaneha ditch at weir near Kealia, Kauai, for 1912,

Discharge in million gallons. Run-oft
(totalin
Month. ; million
Maximum. | Minimum. | Mean. | gallons).
10. 90 1.36 2.97 92,12
10.90 1.36 2,90 84.18
30. 90 1.36 9.96 308.85
25,30 1.36 5.99 179.61
15. 40 1,36 2.98 92.43
15.40 1.36 3.21 96. 42
56. 70 1.36 8.20 254,14
20.10 1.36 3.54 109. 67
10. 90 1.36 2,95 88. 49
20.10 3.86 8,22 254, 82
20.10 3.8 6.77 203. 14
37.00 1.36 10. 50 325.38
56. 70 1.36 5.71 2,089.25

.

ANAHOLA RIVER BASIN.
ANAHOLA RIVER AT 1,140-FOOT ELEVATION NEAR KEALIA, KAUAL

Location.—About 8 miles northwest of Kealia, Kauai, and 60 feet above the lower
falls.

Records available.—March 28 to December 31, 1912.

Gage.—Inclined staff; read at irregular intervals; datum unchanged.

Channel.—Rock; probably permanent.

Discharge measurements.—Made by wading.
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Discharge measurements of Anahola River at 1,140-foot elevation, near Kealia, Kauai, in
1912.

“Date. Hydrographer. hg' x4 Dis- Date. Hydrographer. h%ﬁt Dis-

Feet. | Secft. Feet. Sec.ft.
Mar. 28 9.88 5.95 .. 9.72 %.82
Apr. 2lg 10.00 7.67 9.56 1.72
24 9.87 5.59 . do 9.79 3.54
28 9.82 4.49 || Nov. 11 | Larrison and Hardy) 9.74 3.41

& Measurement made about 5 feet below gage.

I;I%TE.—AU measurements made at same section about one-quarter mile above gage unless otherwise
noted.

Daily gage height, in feet, of Anahola River at 1,140-foot elevation, near Kealia, Kauas,
Jor 1912,

[Shiraki, observer.]

Day. Mar. | Apr. | May. | June.| July.| Nov. Day. Mar. | Apr. | May.| June.| July. | Nov.

NoTe.—Miscellaneous gage readings obtained when observer was in vicinity of station.
ANAHOLA RIVER ABOVE DAM AT KIOKALA, NEAR KEALIA, KEAUAL

Location.—About one-fourth mile above the dam at Kiokala and 6 miles northwest
of Kealia.

Records available.—August 22, 1910 to December 31, 1912,

Gage.—Inclined staff installed August 22, 1910; datum unchanged. Friez automatic
gage was carried away by a flood November 2, 1910, and the station relocated at
the dam at Kiokala on December 15, 1910, where it wag maintained until Decem-
ber 28, 1912, ‘when ‘equipment was moved back to its first site about one-fourth
mile above the dam, and Friez automatic register was installed.

Channel.—Bed of stream rocky and permanent.

Discharge measurements.—By wading and from footbridge.

Cooperation.—Station maintained in cooperation with the Makee Sugar Co.

Discharge measurements of Anahola River above dam at Kiokala near Kealia, Kauai, in

1912.
Gage * Dis- Gage Dis-
Date. Hydrographer. heig]gnt. charge. Date. Hydrographer. height. | charge.
Feel. Sec.-ft.
ﬁpr. 24 | W. V., Hardy 1.05 17.1
ay 2. do .90 11.9
June 28 |. .81 8.72
Dec. 22 |. 1.10 19.6
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Monthly discharge of Anahola ditch at Kiokala, near Kealia, Kauat, for 1912.

D in second-feet.

ischarge CO! t. Run-off

Month. (total in
Maximum. | Minimum. | Mean. acre-feet).
JanUArY .« iiiieeieaeeaas 9.7 0.0 5.71 351.0
February... 14.3 4.2 6.49 373.0
March.. ... 20.0 7.2 13.5 830.0
Aprita. . 18.3 8.4 12.8 534.0
Y eerenn 16.7 5.7 9.17 564.0
Junebd,... 7.5 2.8 5.01 229.0
July...... 25.0 .9 1.21 744.0
August..... 18.3 6.0 10.5 646.0
September. 15.1 3.7 7.17 427.0
October. ... 18,7 4.9 9.24 568.0
November 16.7 4.7 8.58 511.0
O TETcH 1) o 17.9 6.6 13.0 799.0

The period 25.0 .0 ¢9.06 6,580

@ Ditch was dry Apr. 17-25. Mean for April is the mean of 21 days when ditch carried water.
b No record June 22-28; clock register out of order. Mean for June is the mean of 23 days.
¢ Mean for year is mean for 350 days.

KALIHIWAI RIVER BASIN.
KALIHIWAI RIVER NEAR KILAUEA, KAUATL

Location.—About 2 miles southwest of Kilauea, at an elevation of about 600 feet,
about 5 miles above mouth of river and one-half mile below Hoopouli Falls, and
is reached by saddle horse on trail from Princeville plantation.

Records available.—August 21 to December 31, 1912.

Gage.—A vertical staff gage; read once each day; hour of reading irregular.

Channel.—Practically permanent,

Discharge measurements.—Made by wading.

Cooperation.—Station maintained in cooperation with the Princeville plantation.

The following discharge measurement was made by W. V. Hardy:
August 21, 1912: Gage height, 6.22 feet; discharge, 33.9 second-feet. -

Daily gage height, in feet, of Kalthiwai River near Kilauea, Kauai, for 1912.

[Kakimoto, observer.]

Day. Aug. | Sept. | Oct. | Nov. Dec. Day. Aug. | Sept. | Oct. Nov. Dec
1. 6.20 | 6.00 6.10 6.18 | 16...coofennnnnnn 6.10 6.10 6.00 6.30
2. 6.25 5.95 6.00 6.30 || 17.. 6.08| 6.00{ 6.00 6.33
3. 6.20| 5.92 6.00 6.6 |18 6.08| 6.05 6.20 6.38
4. 6.20 5.85 5.98 11.70 {| 19 6. 50 6.20 6.10 6.35
5. 6.20| 5.85 6.10 710 || 200ceeuiifecunnnnn 6.50| 6.40| 6.75 6.30
6 6.40| 5.921 6.25 6.6 |21 6.20 6.00| 6.60| 6.20 6.30
7. 6.25 | 5.98 6. 00 6.4 |22 6.80 5,92 6.10| 6.18 6.30
8. 6.20| 6.70| 6.00 6.4 || 23 6.30 5.90 6.20| 6.10 6.45
9.. .- 6.20 6.30 6.25 6.35 || 24.. 6.20 5.95 6.30 6.15 6.40

(1 SN I, 6.20] 6.10| 6.00 6.35 || 25....... 6.20 5.85 6.25| 6.10 6.40
6.20 6.00| 6.00 6.32 6.20| 5.8 627 6.10 6.38

6.20 6.00| 5.98 6.30 6.70 580 | 6.25{ 6.05 6.35

6.15 6.00 5.98 6.30 6.30 5.80 6.20 6.15 6.30

6.101 5.95 5.95 6. 40 6.35 5.80| 6.18 6.20 6.28

6.10 5.90 6.10 6.35 6. 30 5.90 6.15 6.10 6.27

6.25 |........ 6.13 . ....... 6.20
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Discharge measurements of Hanalei River near Hanalet, Kauai, in 1912.

[ RN

Daily gage height, in feet, of Hanalet River near Hanalei, Kauai, for 1912
Day.

Date.

Records available.—December 28, 1911, to December 31, 1912.
Gage.—Staff gage; read once daily; datum unchanged.

Location.—About 5 miles up the river from Hanalei.
Channel.—Bowlders

Discharge measurements.—Cable and car.
Feb. 20| W. V. Hardy...coeeeeecnann...

Aug. 14

L
16.cccnnnnnn....
b
260,
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Daily discharge, in second-feet, of Hanalei River near Hanalei, Kauai, for 1912.

Day. | Jan. | Feb,-[ Mar. | Apr. | May. { June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
| 127| 127} 127] 20| 27| 27| 88| 27| 88| 88| 220
127 127 127 127 171 127 88 88 171 88 88 330
149 27 171 127 171 88 88 88 171 88 88 582
149 88 171 171 171 88 88 88 127 88 88 127
127 88 171 171 171 .88 127 88 71 88 127 88
7 17| m} wml| 1w 88| 127| 8s|1,530| 55| . 127| 88
171 127 220 930 171 88 127 88 171 b5 127 127
171 17| 220 n g8| 88| 88| 127| 55| 171| 171
220 127 220 930 17 88 88 88 88 127 171 127
127] 127] 330] 930] 1n 88| 8| 88| 8| 17| M1

88 88 330 790 171 88 127 88 88 83 127 171
88 88 273 790 88 127 88 88 55 88 127
88| 220 790 88| 127 88 88| 85 8| 127
220 88 171 171 88 127 930 88 55 88 127
127 17| 220 720| 273 8g| 17| 27| 88| 55| 127 127
127 127 220 171 171 88 88 88 127 88 88| 127
127 127| 220]1,530| 171 88| 12r| 88} 88| 88 88| 127
127 127 220 | 1,000 127 88 88 88 88 88 127 127
17| 27| 127| "930| 17l sg| 88| 83| 88| 8| 8| 127
127 127 127 860 88 88 88 88 330 127 127
127 127| 127| 330 88| 88| 127| 88| 88| 30| 11| 1M1
127 127 127 220 127 88 127 389 88 220 273 273
127 127 127 220 127 127 88 171 88 88 127 220
127 17i| 3s9| 220| 127 88 88| 127| 88| 88 88| 330
171 171 582 220 127 88 88 88 88 88 88 171
220 220 127 88 127 127 88 171 88 171
171 220 273 88 127 1 1,150 88 88 88 127
71| 220 273 8| 88| 11 8| 88| 127
127 220f 220| 8 88| 127 88| 27| 88| 127
127 220 127 88 127 171 88 127 88 127
127 |....... 127 {o.e.... 127 127 [....... 8 l....... 127
Monthly discharge of Hanalei River near Hanalei, Kauai, for 1912.
Discharge in second-feet.
¢ Run-oft [,
Month. (totalin 0%
Maximum. | Minimum. | Mean, acre-feet).
220 88 136.0 8,360 | B.
171 88 122.0 7,020 | B.
582 127  205.0 12,600 | B.
1,530 127 508.0 30,200 | B.
273 88 161.0 9,900 | B.
127 88 91.9 5,470 | C.
171 88 111.0 6,820 | B.
1,150 83| 173.0 10,600 | C.
1, 83 152.0 9,040 | C.
515 55 124.0 7620 | C.
273 88 114.0 6,780 | C.
582 88 171.0 10,500 { B.
1,530 55 172.0 | 125,000

CHINA DITCH NEAR HANALEL KAUAIL

Location.—About one-fourth mile below the point of diversion from Hanalei River
and nearly opposite Sam Opio’s house.

Records available.—December 28, 1911, to December 31, 1912.

Gage.—Vertical staff; read once each day, about 10 a. m.; datum unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made from footbridge.
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Daily gage height, in feet, of China ditch near Hanalei, Kauas, for 1912.
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Location.—About 4 miles up the river from Hanalei and 500 feet below the intake.
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Accuracy.—Records fair.
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Daily gage height, in feet, of Kuna ditch near Hanalei, Kauai, for 1912.
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Monthly discharge of Kuna ditch near Hanalei, Kauat, for 1912.

Discharge in second-feet.
& foet Run-off |, oo
Month, (total in
acre-feet) racy.
Maximum. | Minimum.| Mean. .
January 17-31. . oottt e 1.5 10.4 ¢10.5 312 ;| B.
L)) 08 20.0 9.3 15.4 886 | B.
March 20.0 24.7 1,520 | B.
18.4 25.2 1,500 | B.
20.0 22.2 1,360 | B.
18.4 18.9 1,120 | B.
37.0 38.1 2,340 | B.
32.0 35.9 2,210 | B.
26.0 35.3 2,100 | B.
24.0 28.7 1,760 | B.
26.0 36.4 2,170 | B.
5.0 20.1 1,240 | B.
............ 526.7 18,500
@ Mean for January is mean for 15 days. b Mean for year is mean for 351 days.

L'UMAHAI RIVER BASIN.
LUMAHAI RIVER NEAR WAINIHA, KAUAIL

Location.—About 4} miles west of Hanalei and 300 feet below the point at which
the Kauai Electric Co.’s power line crosses the river.

Records available.—March 24 to December 31, 1912.

Gage.—Staff; datum unchanged.

Channel.—Rocky; probably permanent.

Discharge measurements.—Made from wire suspension bridge.

Discharge measuremenis of Lumahai River near Wainiha, Kauaz, in 1912,

Gage Dis-

Date. Hydrographer. height. | charge.

Jan. 18
Mar. 26
Aung. 16

e Dam was built about 125 feet below the gage during April, 1912.
NoTE.—Gage heights unreliable, not published.

WAINIHA RIVER BASIN.
WAINIHA RIVER NEAR WAINIHA, EAUAL

Location.—About 2 miles south of Wainiha and just northeast of the Kauai Electric
Co.’s power house.

Records available.—East Channel, February 25 to December 31, 1912. West
Channel, December 30, 1911, to December 31, 1912,

Gage.—Inclined timber gages on both channels; read twice daily, 7 a. m. and 5 p. m.

Channels.—There are two large channels, the East Channel and the West Channel,
and two gages have to be maintained to obtain the total flow of the river at this
point; both channels rocky and probably permanent. The natives build fish -
dams at the.point where the river divides above the stations, and these shift the
water from one channel to the other. ’

Discharge measurements.—Made from wire suspension bridges over each channel.

Cooperation.—Stations maintained in cooperation with the Kauai Electric Co.
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Hydrographer.

Date.

Discharge measurements of East Channel of Wainiha River near Wainiha, Kauaz, in 1912,
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Daily gage height, in feet, of West Channel of Wainiha River near Wainiha, Kauai, for

[Kauai Electric Co., observer.]
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Daily gage height, in feet, of Wainiha canal at intake near Wainiha, Kauai, for 1912—

Continued.
Day. .} Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Bept. | Oct. | Nov. | Dec.
8.30 | 470| 470 470 460 4.70| 4.60| 405} 4.00| 440| 410
3.30| 250 | 470 450| 400| 470 | 410 413} 410 | 3.90 | 3.50
3.30| 2.80| 470 | 410| 480 | 450 | 3.80| 3.50§ 4.50 | 4.40| 3.40
3.40| 400| 470 3.95| 4.70| 400) 3.60{ 3.50] 470 | 470 | 3.40
3.30 | 400 | 460 ¢35| 435| 3.90| 3.55| 3.45| 470 | 4.65| 470
400 4.00| 4.45| ¢.40] 470] 420| 470 | 8.75| 470 | 470 ] 450
400 | 25| 445 70| 440 450 450 410 470 | 470 ] 470
400| 400 | 4¢.40| €70} 450 | 450| 4.40| 3.50 | 4.70 | 4.70 ]| 470
400 450 20| €70) 470| 470 450 3.20| 435 470 | 470
400 | 460 | 4.40|'4.65] 4.25| 440 420) 3.20| 4.40| 470| 2.00
400 | 470 470 450 | 400 4.30) 420} 8.20; 470 8.80 ( 470
400 | 470| 4.40| 470 415 3.90| 470} 3.20] 470 3.65 | 0.00
400| €70 450 4.60) 3.70 | 3.80 | 4.70] 3.80| 4.70 | 3.55 | 0.00
400| €70| 3.901 3.50| 3.45| 400| 470} 4.15] 460 470 | 1.60
....... 470 | 3.65| 470 8.40| 4.40) 470} 4.10| 460 4.70 | 400
JO 470 |....... 430 |....... 3.80 | 470 |....... 4.70 J-.n.... 4.00
NoTe.—Power plant was partly closed for repairs Jan. 5-31.
MISCELLANEQUS MEASUREMENTS ON KAUAI IN 1912,
[By W. V. Hardy.]
Gage Dis-
Date. Stream. height. | charge.
Feet. | Sec.feet.

Jan. 27 | Wainiha canal at Tunnel No. 18, near Wainiha. ceeenee . 3.40 ?;

Mar. do... 91.
Feb. 11 | Wilcox ditch above county road ) R R PO g tl)'i'

12 | Huleia River below county road near Lihue. .... ..o oovemunnuiiniaieaeafvaenecnn.
12 | Hakenanahu Stream above county road, Lihue. .-
12 | Kamooloa ditch below county road, Lihue.... ..
12 | Hooleinakaunualihua ditch below county road. .
12 | Hooleinakaunualihua 8tream below county road. .
12 | Puhi 8tream below county road near Lihue. ... ..
Jan. 19 | Kahiliholo 8tream below stone dam, Kilauea...
20 { Kilauea River below confluence, Kilaues. ......
20 | Waiule ditch, intake, above reservoir, Kilauea. .
21 | Kalihiwai mtfake ditch above reservoir, Kilauea
Feb. 11 | Lawai Stream, west, Homestead, Kaual........
11 | Lawai Stream, east, Lawai, Kaual..............
11 § Lawai diteh, Lawai.......eeusnomreooeeonees
Apr. 4| Hanapepe dftch, Hanapepe weir, Makaueli........................c.....
Dec. 13 | ManuahiStream above Hanapepe River.........occoeovveaaoaoiii oo,
May & ghau lole Stream 400 feet below falls. . ... ooueeerociieiriinniriiiiiiinmce]oenenaanas

Jan. 22 | Kiaiakua Stream below county road, Hanalei.
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31 | Kiaiakua ditch below county road, Hanalei. 1.

Feb. 19 | Kalihiwai River, 13 miles above mouth..... 21.
19 | West Branch iwai just above confluen: 1

Aug. 21 | Kalihiwai River below Kaapua Falls....... b38.

" 21 | Kalihiwai River above Kaapua Falls... b Zf

Feb, 12 | Halehaku Stream below county road, Lihue.
Nov, 18 | North Fork Halekua Stream trail crossing, Waimea.
Feb. 28 | East Branch Kapaia Stream below county road. -
Jan. 22 | Kauaditch below county road, Hanalei. .. ...
31 | Moloaa Stream below county road, Kilauea...
Feb. 12 | Nawiliwili Stream above county road, Lihue.
Jan. 31 | Papaa Stream above county road, Kilauea....
22 | Poakumu Stream above county road, Kilauea
Dec. 3| Waimea River at bridge at Waimea..........
Feb. 11 | Omuu Stream above 0ld county road, Koloa..
11 { Eleéle ditch above county road, Eleele........
11 | Poeloelo Stream above old county road, Koloa..
11 | Waihohonu Stream below old county road, Koloa.
11 | Wahiaua Stream below county road, Eleele. ....
July 3 Kauglkanana Stream near Waimea...........
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o Head in inches on 12-foot sharp-crested weir. b River fluctuating.
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PUMPED WATER ON KAUAI

Several small pumping plants on Kauai are used to pump under-
ground water for irrigation at very dry times or to lift fresh water
to higher elevations. At only one place, however, is pumped water
from underground sources depended upon as a regular irrigation
supply.

The McBryde Sugar Co. has five electric plants with seven pumps
and two steam plants with two pumps which are used for pumping
underground water from Hanapepe and Lawai valleys.

During 1912 the quantity of water pumped daily by this company
averaged 25,600,000 gallons, or 39.6 second-feet. A large part of
this water is lifted more than 400 feet. '

DITCH SEEPAGE AND LOSSES ON KAUAI

The following investigations of ditch seepage and losses have been
made during the year at the request of plantation and power company
officials:

Ditch and canal loss or gain, 1912.
Waintha canal (Eauai Electric Co.).

s . Lossor
Date and hour. Location. Discharge. gain,
Jan. 27: N ’ Second-feet. | Second-feet.
6,000 feet below intake 67.3
6,225 feet below intake.. 66.6 —0.7
6,490 feet below intake. . 64.3 -2.3
.| 6,815 feet below intake. . . 63.2 —-1.1
7,115 feet below Intake. o . .o .o ore e 62.6
.| 7,440 feet below intake.... 60.2 —-2.4
4,500 feet above forebay... 77.4
3,865 feet above forebay. ... ... 75.8 ~1.6
Stone Dam ditch (near Kilauea).
Jan. 19: 3
2.45p. m.. .| 450 feet below jntake at Stone Dam................cooiiiias 3.2
ép.m...... Added to above by inflow from mill supply ditch 3,500 feet 2.7
below Stone Dam intake. _
5.9
445p.m,.. 4.6 -1.3
Waiuli ditch (near Kilauea).
Jan. 20:
ipm...... 800 feet DElow TeSeIVOIP. . «c.oiee e ieieeeeerececmeneeraanan 12.1
2p.m...... Discharge of lateral ditch diverting at point 4,500 feet below 4.2
Teservoir.
Wélt.hout‘ loss or gain there should be remaining in ditch below 7.9
iversior.
2.30p.m...| Discharge at wasteway.......ccoeeceeeennnnnn A, 0.7
Witht:gt loss or gain there should be remaining in ditch below 7.2
wasteway.
3p.m...... Below wasteway at point about 16,000 feet below reservoir... .. 8.4 +1.2
4p.m...... At bridge on Xilauea-Kolako road...c.cceeeeecnenraniinacann.. 6.6 ~1.8
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Ditch and canal loss or gain, 1912—Continued.
Waiuli Intake ditch (near Kilauea).

Date and hour. Location. Discharge. ngl""
Jan. 21 Second-feet. | Second-feet.
8a.m...... 60 feet below headgate. ... .ooeveeeeeeesieanatooneoniaaia oo, 3.7
: Surface drainage into ditch between points of measurements. . .2
- 7 RPN 3.9
9.30a.m...| About 7,000 feet below headgate. e eureecearnneiieennnaianoa. 3.6 —0.3
Hanapepe ditch (near Eleele).
ar., 6:
10a.m..... Flume No. 6, 3 mile below Intake.......ccoecnecuiaaacmeaannnsn 43.6
Sulx:rface drainage added to canal between fiumes No. 6 and .6
0. 2
Total..crcueecniasaaaeeassocecnconccasnsonnes esscanse onee 44.2
M N:]oon ...... Flume No. 25, 33 miles below intake .......... cocesscann cosanns 39.4 —4.8
ar. 7:
4p.m..___. Flume No. 35.c ..ot ierieaiiaaeiiinncarecsatensenaraenannes 4.1
450 p.m...| Flume No. 36, 2,900 feet below flume No0.35....ccvecuuannn... 42.1 —2.0

Nore.—These measurements were made to determine leakage at flume No. 36.
ISLAND OF OAHU.

PALOLO STREAM BASIN.
WAIOMAO STREAM AT 900-FOOT ELEVATION ! NEAR HONOLULU, OAHU.

Location.—About 3 miles above Pukele in the Palolo Valley and about 9 miles from
Honolulu.

Records available.—October 10, 1911, to December 31, 1912,

Gage.—Watson weekly clock register above 3-foot sharp-crested weir; datum uncer-
tain on account of leaks under weir.

Channel.—One channel at all stages; shifting.

Discharge measurements.—By wading.

Diversions.—None above station; proposed to divert all of low-water discharge by
pipe line for Honolulu water supply in 1913.

Accuracy.—Records poor, owing to uncertainty regarding leakage around and under

the weir.
Discharge measurements of Waiomao Stream at 900-foot elevation, near Honolulu, Oahu,
n 1912.
Date. Hydrographer. h(i{.ég]:t. c]]?:.rs-ge. Date. Hydrographer. hg_a % elPairsg-e
Feet, Sec.-ft. Feet. Sec.-ft.
May 15| Pierce and Hardy.. 0.01 .39 || June 17 | W. B, Hardy...... 0.11 0.82
21 | W.V.Hardy...... .34 2.87 || July 29 | C. H. Pierce. .07 44
do.. . .30 2.70 {| Oct. 4 | G. K. Larrison.. .07 a. 42
do. .25 2.09 || Nov. 25 | Larrison and Do .22 b1.42
21 .....do. .20 1.64 || Dec. 20| G. K. Larris <24 1.38

e Discharge of stream proper, 0.37 second-foot; small diversion immediately above station estimated
a.t 0.05; total discharge 0.42.
b8mall loss through rocks at edge of measuring section.

1950-foot elevation in Water-Supply Paper 318, p. 149.
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Daily gage height, in feet, of Watomao St}eam at 900-foot elevation, near Honolulu, Oahu,
or 1912.

[Ramon Suvaco, observer.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.12} 0.05{ 0.14| 0.08] 0.07 ] 0.14] 0.09] 0.11 | 0.62
.10 .05 1 .0 .10 .13 . . .49
10 .05 12 08 .22 11 .08 .07 .
.13 .05 .25 .08 .32 .10 .08 .08 .46
.18 .10 .18 W12 .20 .10 .07 .07 .
.12 .10 14 .06 .25
11 .10 14 .06 .
.10 .09 13 .13 .30
14 .09 .13 .18 .26
16 09 eeinean .10 .18
.24 .08 |eenn.. .08 .14
.18 09 feenans .07 .12
.17 B {118 PN .06 .18
.16 Fo % 3 N .08 .12
. A2 [eeeees .06 304 .12
.24 12 .12 .19 08 12 .10
17 .12 Al .18 .08 .10 .09
13 W12 12 .15 .19 .06 .09 .12
12 .15 A1 .14 .12 .06 .09 .40
.11 .10 .10 .13 .12 .06 .08 %
12 .17 .09 .12 .12 .08 .09 .27 .23
11 14 .09 12 A1 .06 .13 .28 .24
10 11 .09 .11 .10 .06 .10 .37 .18
.09 .32 .09 .10 . .08 . .22 .
.09 16| .09 .10} .08] .06| . 191 .13
07 .25 .09 .09 .23 .07 .58 .15 12
.07 .50 .09 .08 .30 .08 . .14 .
06 33 .09 .19 .09 .27 .48 .08
06 .24 .09 .07 .16 .09 .19 .50 08

. . .19 .09 .07 .23 .10 .15 .42 .09
31.. 0., 16 |..... L I 2 RS T-Y A R7E R .10

Discharge, in second-feet, of Waiomao Stream at 900-foot elevation, near Honolulu, Oahu,

Jor 1912.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
) B 164 [oeeo.ald.. cee.-| 0.50 1 0.40| 1.02| 0.50| 0.43| 1.02( 0.58{ 0.70| 5.50
.40 .40} 1.02 .50 .66 .93 .50 541 4,28
.40 .40 .84 50| 1.79 .75 .50 .40 [ 8.20
.55 40| 2.09 50| 2.84 .66 .50 45 3.72
.8 .40 1 1.39 .84 1 1.59 66 .43 . 2.14
.50 .40 1.02 75 ] 1.69 .66 .36 35 1.57
.45 .40 ] 1.02 .66 1.79 .66 .50 .35 198
.40 .40 .93 .75 1.89 .58 .66 7 2.08
.60 .40 931 2.84) 1.9 .50 .84 1.231 2,67
10cciiicennannns .70 .40 | 6.62 .75 . .93 1 5.48| 1.99 501 1.02 .53 .89
n........ emanan .58 .42 1 825 1.17 L4001 .931 3.17| 2.09 .43 1.20 .40

120 ciinieinnns .52 .4 3.75 .76 .40 931 1991 1.02 431 1.39 .40 .41
| & S 1.32 441 5.60 .70 .40 847 1.79 .75 .36 1.49 .40 .89
[ 2.07 41 272 .64 .55 84| 1.49| 1.89 .36 1 1.39 . .41
15ueeeencennnn N P .46 | 1.48( 1.10 .50 .84 1,39} 1.79 . 93] 2.39 .41
2,92 | 117 .50 .84 | 1.49| 4.88 .36 .50 .64 .35

2.07 .80 .50 751 139 2.29 . .50 49 .
1.32 .55 .50 84 111 1.49 .36 .50 .41 .41
1.03 .50 .65 W75 1 1.02 .84 .36 .66 .41 | 3.10
.90 .45 .66 .66 .93 .84 .36 .68 .40 1.51
.80 50| 1.29 .58 .84 .84 .36 581 1.99] 1.28
.60 . 1,02 . .84 .75 .36 .93 1 2.09| 1.38
.50 .40 .75 .58 .75 .66 .36 661 3.07 .82
.45 .40 | 2.84 .58 .66 .58 .36 .50 1 1.39 .58
.55 .40 1.20 .58 . . 36 2,191 L1 .43
.46 40| 2.09 .58 581 1 .43 . 84 .75 .35
40| 40 4.8 .58 50 2.62 501 2.93 .67 .35

.40 .40} 3.17 .58 501 1.49 .58 .20 1 4.16 .
.45 40 1.99 .58 -4 1.20 581 1.47 1 4.40 .35
.46 .40 1,49 58 .43 1.89 . 1.09} 3.47 .35
Blevereaencenonnafooacaasfaneanes] 40 ) il 120N 4B L49 ..l .96 .......] .35
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Monthly discharge of Waiomao Stream at 900-foot elevation near Honolulu, Oahu, for 1912,

Discharge in second-feet.
Run-off ..,
Month. (total in racy
Maximum. | Minimum. | Mean. acre-foot)
(.99 215.7 | D.
b1.26 542,5| D.
PR P c1.74 c86.2 | D.
1.17 .58 34.5| D.
4.88 1.00 61.5| D.
2.09 .84 50.0 | C.
July..... 5.48 43 1.15 70.7 | B.
August.. 4.88 . 1.56 95.9| C.
Septembe 1.02 .51 30.3 | C.
October. . 5.84 .36 L 63.2| D.
Novembel 4.40 35 1.17 69.6 | D.
December 5.50 35 1.52 93.5 | D.
The period. .. ..o iiiieeeciieeceeene] e d1.12 a9
aEight days. ] Twenti-ﬁve days.
b Seventeen days. @ Three hundred twenty-five days.

WAIOMAO STREAM ABOVE PUKELE STREAM, NEAR HONOLULU, OAHU.

Location.—At Pukele highway bridge in Palolo Valley, about 6 miles east of Hono-
lulu.

Records available.—April 8 to December 29, 1911, and May 15 to December 31,
1912.

Drainage area.—Not measured.

Gage.—Vertical staff; read once daily, about 9 a. m.; datum unchanged.

Channel.—One channel at all stages; shifting.

Discharge measurements.—Low and medium stage measurements made by
wading; flood measurements made from bridge.

Diversions.—None above station.

Accuracy.—Records poor.

Discharge measurements of Watomao Stream above Pukele Stream, near Honolulu, Oahu,
in 1912.

Dis- G Di
Date. Hydrographer. Gage cha;sge. Date. Hydrographer.- heiag 2 cha]r‘;.e.

height.
. Feet. Sec.ft. Feet. Sec.t.
May 15 | Pierce and Hardy.. 0.74 0.19 || Oct. 15| G. K. Larrison..... 0.95 0.42
21 | W.V.Hardy...... .93 1.01 || Nov. 26 | Larrison, Dortand
June 17 1..... do.....oaeee. .82 .27 Bailey........... 1.03 .81
July 28] C. H. Pierce........ .88 .32 || Dec. 20 | G. K. Larrison..... 1.13 L3
Sept. 17 | G. K. Larrison..... .82 .10

Daily gage height, in feet, of Waiomao Stream above Pukele Stream, near Honolulu,

Qahu, for 1912.
Day. ‘ May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec,

0.85| 0.87| 0.98| 0.8] 0.98] 0.9 152

.83 .85 .98 .85 .90 . 1.35

.82 .88 .96 .85 . .91 123

.81 .87 <95 .87 . .91 1,18

.80 .86 <94 .81 . .91 1.16

.84 .87 .93 .85 .91 .91 1.13

.82 .89 .92 .86 .92 .91 L1

.81 .96 .92 .86 .99 .9 109

. . .80 .96 .92 .90 .98 . 1.09

b [ .81 120 +91 .88 981 L00 L09
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Daily gage height, in feet, of Waiomao Siream above Pukele Stream, near Htmolulu,

Oahu, for 1912—Continued.

Day. May. | June. | July. | Aug. | 8ept. | Oct. | Nov. | Dec
L10 0.98| 0.86 1.03 0.98 109
.00 .04 .86 1.00 .95 1.09
.96 .92 .83 1.04 .93 1.09
.99 .92 .85 1.02 .92 1.09
L00 .9 .87 .97 .98 L09
100 .95 .87 .90 2.13 1.09
1.00 1,13 .86 .90 1.05 1.08
100 100 .86 .90 .98 1.12
.99 .95 .86 .95 .96 1.16
.99 .95 .86 .98 .98 L13
.99 .95 .87 .98 1.00 L1
.99 .95 .88 .96 1.03 1.00
.98 .93 .87 .95 1.00 1.09
.98 .88 .86 .95 1.08 .08
.98 .82 .82 L12 L07 107
.98 .81 811 L06| 105 1.06
.97 101 .85 106 1,03 1,05
.96 .93 .90 1,08 100 1.05
.95 54 .92 106 1.36 1.05
.93 120 102 1.04 1.29 1.05
. 1) B PO 100 [........ 1.05

Discharge, in second-feet, of Waitomao Stream above Pukele Stream, near Honolulu, Oahu,

Jor 1912,

Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.50 1.00 0.20 0.80 0.53 8.90
.38 1.00 .20 .31 42 5.00
.51 .84 .20 .41 .17 2.90
.45 <77 .30 .31 A7 2,21
.40 .70 . 27 .17 188
.45 .63 .20 .30 .21 1.56
.57 57 .35 14 .31 1.39
104 .57 .25 .79 .26 1.21
1.04 .57 .45 .72 .26 121
4.20 .45 .35 .72 .72 131
2,42 1.00 .25 1,02 .59 .21
1.30 .70 .25 .81 .40 1.21
.96 .57 .12 1.11 .30 111
1.20 .57 .20 .95 .26 111
1.30 .51 .30 .61 .59 1.1
1.30 N4 .30 .13 28.00 111
1.30 2.60 «20 .13 1.10 1.06
1.30| 1.16 . .13 .59 1.30
112 17 . .36 .40 L70
112 77 . .53 .59 150
112 .7 .26 .53 .72 121
112 W77 .30 42 .93 .41
1.05 .63 22 .36 .73 1.04
1.05 .35 .18 .36 1.36 .96
1.05 .10 .09 1.67) 1.28 »89
1.05 .09 .08 1.10 1.10 .81
.97 124 .13 L0 .79 .74
.90 .63 .37 1.28 .58 .74
.77 .92 .41 1,10 5.30 .74
.63 37| 1L .94 3.9 .74
.45 W51 |eveeaaas 67 |cannnn 74
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Monthly discharge of Waiomao Stream above Pukele Stream, near Honolulu, Oahu,

Jor 1912,
Discharge in second-feet. Run-oft oo
Month. (total in Tacy -
Maximum. | Minimum. | Mean, | 8€re-feet).
24.9 0.10 5.16 164.0 | D.
.66 .13 . 17.8 | D.
4.20 .38 1.07 65.8 | D,
8.70 .09 .85 52.3|C.
1.08 . . 15.5 | D.
167 ] . 40.6 | D.
28.0 .17 175 104.0 | D.
8.90 o4l 158 97.2 | D.
28,0 | .08 L22 557.0

PUKELE STREAM AT MAHOE SPRINGS, NEAR HONOLULU, OAHU.

Location.—About 500 feet above Pukele in upper Palolo Valley and about 6} miles
northeast of Honolulu.

Records available.—April 16 to December 31, 1912.

Gage.—Staff; read once daily, about 10 a. m.

Channel.—One channel at all stages; shifting.

Discharge measurements.—Made by wading.

Diversions.—None above station; two small irrigation ditches divert water imme-
diately below the station.

Accuracy.—Records poor.

Discharge measurements of Pukele Stream at Mahoe Springs, near Honolulu, Oahu, in
191

Date. | Hydrographer. hgizft. ch]zge Date. Hydrographer. hG-a 5. ch]z.rize.
Feet. Sec.ft. . Feet, Sec.ft.
ﬁg. 16 0.73 1.14 || July 29 { C. H, Pierce........ 0.56 . 037
15 .62 55 || Sept. 19 | G. K. Larrison..... .57 .31
15 .62 45| Oct. 15|..... A0.reeneiannnnn . .64 +36
21 .61 40 {| Nov. 26 | Larrison, Dort and
21 .60 40 Bailey.....c..... .79 .87
June 17 .59 44 (| Dec. 24| G. K. ison..... .78 .92

Datly gage height, in feet, of Pukele Stream at Mahoe Springs, near Honolulu, Ocku, for

1912.
[Sam Kepano, observer.]
Day. Apr. | May. | June. | July. | Aug. | Sept. Oct. | Nov. Dec.
0.68 0.76 0.56 0.58 0.45 0.52 0.70 1.28
.68 .75 .56 .58 .45 .50 .70 1.12
.67 .74 .56 .58 .45 .58 .71 1.03
.66 .73 .56 ‘.60 .47 .57 .71 1.03
.66 .75 .56 .59 47 W57 .71 1.02
66 .73 56 .62 .48 .59 71 1.00
65 .70 .56 .62 .63 .59 71 .98
65 .68 .57 .61 63 .60 .72 .90
65 .65 57 .61 62 .60 .72 90
64 .64 95 .60 61 .60 .71 .90
64 .63 .69 .60 60 .80 .70 .90
64 .62 .67 59 59 levaen..n .69 .90
64 61 .63 .59 58 .66 .69 .89
63 .60 .62 86 53 .66 .69 .89
62 .60 .60 .73 50 .66 75 .89
62 .59 .60 .68 .48 .60 .83 .88
61 .59 .57 .60 .60 .79 .88
.61 .59 .60 .59 . .59 .75 .87
.58 .60 .61 60 .58 .70 .83
.61 .57 .60 +60 .63 .65 .78 .80
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Daily gage height, in feet, of Pukele Stream at Mahoe Springs, near Honolulu, Oahy, for

1912—Continued.
Day. Apr. | May. | June. | July. { Aug. | Sept. | Oct. | Nov. | Dec.
0.69 0.57 0.60 0.79
(3 .57 . .79
69 .57 60 .78
70 .57 .60 i
. 57 .76
.89 .56 .59 .75
L1 .56 .58 .74
1.15 .56 57 .74
1.13 .56 .60 .74
1.00 .56 .60 .75
98 leann.s .60 .75
Daily discharge, in second-feet, of Pukele Stream at Mahoe Springs, near Honolulu, Oahu,
Jor 1912,
Day. Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dee.

0.8 1.8 0.4 0.4 0.3 0.3 0.5 8.0
.8 1.7 .4 .4 .3 .3 .5 5.6
7 1.6 4 .4 .3 .3 .6 4.2
.6 1.4 4 .5 .3 .3 .6 4.2
.6 1.7 4 .4 .3 .3 .5 3.8
.6 1.4 .4 .6 .3 .3 .5 3.8
.6 1.1 .4 .6 .5 .3 5 3.4
.6 1.0 .4 .5 .5 .3 .6 2.2
.6 W7 .4 .5 5 .3 .6 2.2
.5 .7 4.6 .5 .4 .3 .6 %2
.5 .6 1.0 .5 .4 .4 .5 2.2
.5 .6 .9 .4 .4 .8 .4 2.2
.5 .5 6 .4 .3 .4 .4 2.1
.5 R 6 3.1 .3 .4 .4 2.1
.4 .5 5 1.4 .3 .4 7 2.1
1.2 .4 .4 5 1.0 .3 .3 1.3 1.9
1.2 .4 -4 4 .4 .4 .3 .9 1.9
1.2 .4 .4 5 .4 .4 .3 7 1.8
1.2 .4 .4 5 .5 .4 .3 .4 1.4
1.2 4 .4 5 .4 5 .4 .9 1.1
1.2 .8 .4 .5 .5 .6 .4 1.0 1.0
1.2 .8 .4 8] .4 T .4 3.5 1.0
1.2 .8 .4 .5 . .6 .5 2.7 .9
1.2 .9 4 .5 5 .5 .4 2.0 .8
1.2 2.6 .4 .5 .5 T 1.2 1.1 .8
1.1 3.2 .4 .4 .4 .8 1.0 1.0 7
L0 6.5 .4 .4 1.8 N 1.2 1.0 .6
.9 7.1 .4 .4 .8 .6 1.1 1.3 .6
.8 7.3 .4 5 .4 .6 .8 2.0 .8
.8 5.4 .4 5 .3 .5 7 3.7 T
........ 5.0 [eaeenenn 5 [ 2 321 PR 7

Monthly discharge of Pukele Stream at Mahoe Springs, near Honolulu, Oahu, for 1912.

Discharge in second-feet.
€ 1 S0 Run-off |, .0
Month. (totalin
- acre-feet). 7807+
Maximum. | Minimum. | Mean. .
1.2 0.8 1.11 66.0 | C.
7.3 .4 1.65 101.0 | C.
1.8 4 .73 43.4 | C.
4.6 4 .63 38.7|C.
3.1 3 .65 40.0 | C.
.8 3 .46 27.4 | D.
1.2 3 .49 30.1 | D.
3.7 4 1.05 62.5 | C.
8.0 6 2.16 133.0 | C.
8.0 3 .99 542.0
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WATER RESOURCES OF HAWAII, 1912.
MANOA STREAM BASIN.
read twice daily, about 6 a. m. and 5 p. m.
in 1912.

’

MANOA STREAM AT UPPER END OF VALLEY NEAR HONOLULU,

height about 4 feet; above this stage from footbridge at gage.
Diversions.—Several small irrigation ditches divert from the branches of the stream

miles east of Honolulu.
Records available.—November 7, 1910, to December 31, 1912.

Gage.—Vertical staff

above the station.

Location.—Below confluence of two main branches in upper Manoa Valley, about
Accuracy.—Records poor.

Discharge measurements.—By wading at low and medium stages up to a gage
Discharge measuremenis of Manoa Stream at upper end of valley, near Honolulu, Oahu,

Channel.—One channel at all stages; shifting.
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ISLAND OF OAHU.
Oahu, for 1912.

Daily discharge, in second-feet, of Manoa Stream at upper end of valley, near Honolulu,
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MANOA STREAM AT COLLEGE OF HAWAII NEAR HONOLULU.

Location.—In ravine about half a mile southeast of College of Hawaii, and 3 miles
east of Honolulu.

Records available..—March 23, 1909, to November 24, 1910; November 1, 1912, to
December 31, 1912.

Gage.—Vertical staff read twice daily, at 6.30 a. m. and 5. p. m.; weir destroyed by
flood November 24, 1910; several changes in datum previous to 1912,

Channel.—One channel for all stages; practically permanent.

Discharge measurements.—By wading.

Diversions.—One small irrigation ditch (maximum capacity about 1.5 second-feet),
diverts water at a few hundred feet above the gage.

Accuracy.—Record good.

Cooperation.—Maintained in cooperation with the College of Hawaii.

Discharge measurements of Manoa Stream at College of Hawaii, near Honolulu, Oahu,

in 1912.
Date. Hydrographer. Width,| Aracl |, 098 | oo,
Feet. Sq.-R. Feet, | Sec.-f.
Nov. 23] A R.Keller.....uciiiie it ieeaaaeeicaanaaans 18.0 30.2 2.28 43.8
Dee. 13 ..... Q0. menmommnaamnemm o am e s 12.1 7.82| 107 2.19
20 | G. K. Larmison. ..ocoueeeannn-.. eeemeeeeeaaeeamaneans 12.6 12.9 1.4 7.23

Nore.—A ditch diverts water a few hundred feet above station. Discharge of ditch at time measure-
ment was made=0.74; this gives total run-off for stream (7.23+0.74) 7.97 second-feet.

Daily gage height, in feet, of Manoa Stream at College of Hawaii, near Honolulu, Oaku,

Jor 1912.
Day. Nov. Dec Day. Nov. Dec Day. Nov. Dec
) . 1.06 2.30 1.25 1.20 1.90
b 1.00 2.35 1.30 1.00 3.25
. . 1.10 3.75 1.00 115 2.25
[ o1 2,15 .92 1.15 3.65
[ P 119 1.98 1.35 1.00 1.90
[ 1.00 1.88 [ 16 ceieiiannnns 1.05 .98 2.50
Y . 1.40 L8O [ 17 el 1.00 .95 2.15
[ S 1.10 L6001 18.ceeiiaanns 1,02 .98 1.90
[ P 2.15 1404 19, ..., 1,03 2.20 1.40
100ceeicaaeaas 1.18 1.40 [ 20 .. ......... 1.00 1,38 1]12

MANOA STREAM AT WAIALAE ROAD, NEAR HONOLULU, OAHU.

Location.—At Waialae road bridge, Honolulu, Oahu.

Records available.—November 5, 1910, to February 6, 1911, and June 15 to Septem-
ber 30, 1912, when station was discontinued.

Gage.—Vertical staff; read twice daily, at 6 a. m. and 4 p. m.; new datum established
June 15, 1912. '

Channel.—One at all stages; practically permanent.

Discharge measuxements —At low water made by wading; at flood stages from
bridge.

Diversions.—All low-water discharge diverted above station.

Accuracy.—No discharge rating obtained for new datum,

The following discharge measurement was made by G. K. Larrison:
September 18, 1912: Gage height, 3.18 feet; discharge, 0.
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Daily gage height, in feet,’of Manoa Stream at Waialae road, near Honolulu, Oaku, for

1912.

Day. June. | July. | Aug Sept. Day Jumne. | July. | Aug. | Sept.
3.45 3.40 3.50 3.90 4.50 3.20
3.50 3.40 3.40 3.70 4.20 3.25
3.50 3.40 3.40 3.65 4. 45 3.20
3.456 3.45 3.40 4.10 4,90 3.13
3.50 | 3.50 3.40| 3.90{ 3.9 3.10
420 3.60 3 3.40| 3901 3.60 3.10
5.30 3.60 3. . 3.456| .4.05 3.40 3.30
5.90 3.55 . . 3.50 4.00 3.40 3.40
5.80 3.40 3.55 || 24. - 3.55 3.45 3.40 3.35
4.25 3.40 3.50 || 25.. 3.60 8.40 4.45 3.20
4.25 3.40 3.40 1/ 26 ..cuiiio... 3.55 3.40 4.80 3.20
4.20 3.95 3.40 |1 27, ceoieninaa.t 3.55 3.40 4.00 3.30
4.60 3.90 3,401/ 28. v euenninnnnnnn 3.45 3.40 3.70 3.8
4.90 3.90 3.40 1129, .. ooLillL 3.45 3.95 3.50 3.30
4.30 4.40 3.30 || 800 ceieiiiian. 3.45 3.40 4.30 3.10

3 ] PR, 3.40 415 [ceneanne

NotE.—Station was abandoned, as records had little value; a better location was found at the College
of Hawaii, about half a mile upstream, and a station was reestablished at that place. (See p. 108.)

PAUOA STREAM BELOW KAHUAWAI SPRING, NEAR HONOLULU, OAHU.

Location.—Upper Pauoa Valley about 1 mile above Punchbowl and about 2.5 miles
northeast of Honolulu.

Records available.—April 14, 1911, to December 31, 1912.

Gage.—October 17, 1911, to December 31, 1912, Watson weekly clock register; April
14 to October 16, 1911, staff gage.

Channel.—One channel at all stages.

.Discharge measurements.—Between April 14 and October 16, 1911, current-
meter measurements were made by wading; from October 17, 1911, to Decembar
31, 1912, measurement was made by a 4-foot sharp-crested weir, which has been
checked by meter measurements,

Diversions.—None above station.

Accuracy.—Records good.

'

The following discharge measurement was made by C. H. Pierce:
August 25, 1912: Width, 1 foot; area of section, 0.78 square foot; gage height, 0.12
foot; discharge, 0.57 second-foot.

Discharge, in second-feet, of Pauoa Stream below Kahuawai Spring, near Honolulu,

Oahu, for 1912.

Day. Jan. | Feb. | Mar. | Apr. [ May. | June. | July. { Aug. | Sept. | Oct. | Nov. | Dec.
1971 0.93| 1.10| 1.47| 137} 1.47| 110} 1.02| 1.02| 1.02] 110} 8.14
1.87 .93 1.02) 1.47| 1.37) 1.37| 1.66] 1.02 .93 2.53 LB 9.18
.77 851 1.02| 1.47| 1.37} 119 2.08 .93 .81 3.00 .85 | 13.52
1.77 J771 1.02) 1.37) 1.37¢ 1.10} 1.37 .85 71 L87 .85 3.76
1.66 .77 .93 1.47}) 2,30 110} 1.10 .77 77| 137 93] 2.4
1.67| .77| .93 L4r{ 1.37] 110} 119 .70 .77] 110 .93] 2.30
1.66 il .08 1.574 1.37| 1.10| 1.02 .70 85| 1.02) 4.8 | 2.08
2.19 .70 .931 1871 1.37| 1.10 .93 .70 . 1.10] 3.63] 1.97
2.19 L0 187 157 1.471 1.10 7 .70 7| L10) 3.371 1.87
1.87 .85% 2.19| 2.881 1.47 | 1..02 77 <70 J71 Liol L7l L7
1.87 .8 | 1L00( 1.371 1.47| 1.02 W77 .93 7] L0214 1,19} 197
1.87 85| 5.14| 1.37| 1.28( 102 17 .77 77 85| 110} 1.77
1,87 .85 3.89| 1.28| 119} 1.02 .77 .70 77 93| L02| 1.97
1.87 .85 2.30| 2.08| 1.37| 1.02 77 .70 77 .85 85| 1.66
L77 851 1871 1.971 1.371 1.02 W77 W77 .70 .86 861 LT
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Discharge, in second-feet, of Pauoa Stream below Kehuawai Spring, near Honolulu,

Qahu, for 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.85( 1.66| 1.87| 1.28| 1.02{ 0.77| 0.70{ 0.70| 0.85{ 0.93| 177
.85 157 L77| 1.19] 1.02 ST .70 .62 7 .85 1 L77
L85 147] 167 1.10 .93 7 .62 .62 A7) 1471 197
.86 1.77| 1.57| 1.10 .93 L7 .62 .62 71 110) 7.30
.85 1.47| 1.47] 119 .93 .70 .70 .62 7 851 3.24
1.02| 1.47) 1.37} 1.37|. .93 .93 .70 .62 7| 2,19 6.98
1.66| 1.37) L57) 119 . .70 8611 3.63| 4.8
10.87 | 1.37] 1.57| 1.19 85 . .70 .62| 6.50| 2.76| 3.63
4.43| 1.37| 1.57| 2.88 85 . .62 62 1.57) 3.12
2.08( 1.37| 1.57| 1.37 85 .8 .62 .62 2,531 1.57| 2.76
L57) 1281 1L77] 3.89| 1.10 85| 2.64 6212921 1.47| 2.53
1.28| 137} 157 4.57| L10 85 L7 55| 2.64| 1.37| 2.30
1.19| 128} 1.37{ 3.63| . .8 | .8 .86| 177| 137| 2.30
110 137 1.47| 1.97| 119} Loz} .77| .55] 161} L87| 2.19
....... 1.37] 1.47) 166| 2.53| 1.10] 1.47 .85 1.44| 2.08| 2.08
....... L47f.......] L&7.......] 1.02) 1L19f.......[ L27].......] 2.08

Monthly discharge of Pauoa Stream bc}l.ow Kahuawai Spring, near Honolulu, Oaku,
or 1912.

[Drainage area, 0,79 square mile.}

Discharge in second-feet.
& fee Run-off Acen-
Month. T (totalin Tacy.
Maximum. | Minimum. | Mean. acre-feet).
2.19 0.93 1.57 96.5 | A.
10.9 .70 1.44 82.8 | B.
1.0 | .93 191 117 B.
2.88 1.28 1.61 9.8 { B.
4.57 110 170 1.04 | A,
2.53 .85 109 64.9 | A,
2.08 .70 .99 60.9 | A,
2.64 .62 .88 54.2 | A,
1.02 .55 .72 42.8 | A.
12.9 .77 186 114 B.
4.85 .85 1.64 97.6 | A.
13.5 %.66 3.45 212 A.
The year. . oot iaaiaarnanaan 13.5 .55 1.58 1,140

KAHUAWAI SPRING NEAR HONOLULU, OAHU.

Location.—Upper Pauoa Valley about 1} miles above Punchbowl and one-fourth
mile above Pauoa Stream weir station, about 2% miles northeast of Honolulu.

Records available.—September 23 to December 31, 1912,

Gage.—2-inch by 2-inch heavy stake driven into pool of spring 10 feet above weir to
measure head on weir; head read twice daily, at 6 a.m. and 6 p.m., by graduated
stick.

Channel.—Spring boils up vertically in pool about 10.feet in diameter.

Weir discharge.—Weir is built between rock abutments on south side of pool about
15 feet from pool center; discharge computed by Francis formula for sharp-crested
weirs with end contractions.

Accuracy.—Records excellent.
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Discharge, in second-feet, of Kahuawai Spring near Honolulu, Oaku, for 1912.

Day. Oct. | Nov. Dec. Day. Oct. | Nov. | Deec.
0.47 0.50 0.57 0.50 0.64
.50 .50 .63
47 .50 67 .50 .62
47 .50 75 54 .61
47 47 75 .54 .60
.47 .47 .71 .54 .59
.47 .47 .7 .54} .58
.47 .50 .71 .54 .57
.47 .50 .71 .54 .57
A7 .50 .7 54 .57
.50 .50 .71 .54 .50 .57
.47 .50 .11 .54 501 . .57
.47 .50 .71 .54 .50 .57
.47 .50 .64 .50 .54 .57
.50 .50 .64 .50 .54 .57
NV U .57

Nore.—Daily discharge computed by formula for sharp-crested weirs with end contractions: D=3,33
(L—0.2H) B when L=1.50.

Monthly discharge of Kahuawai Spring near Honolulu, Oahu, for 1912.

Discharge in second-feet. Run-off Aoon-
Month, (total in racy.
Maximum. | Minimum. | Mean. acre-foet).
0.54 0.47 0.48 29.5 | A.
.54 .47 .51 30.3 | A.
.75 .57 .64 39.4 | AL
.75 .47 .54 99.2

NUUANU STREAM BASIN.
NUUANTU STREAM AT KUAKINI STREET, HONOLULTU, OAHU.

Location.—At Kuakini Street bridge, Honolulu, Oahu.

Records available.—November 15, 1911, to September 30, 1912, when station was
discontinued.

Drainage area.—Not measured.

Gage.—Vertical staff; read twice daily, at 6 a. m. and 4 p. m.; no change in datum.

Channel.—One at all stages.

Discharge measurements.—At low-water stages made by wading; at flood stages
from bridge.

Diversions.—All low-water discharge is diverted above station.

Accuracy.—Records fair.

The following discharge measurement was made by C. H. Pierce:

August 23, 1912: Width, 2.4 feet; area of section, 0.63 square foot; gage height,
0.18 foot; discharge, 0.24 second-foot.
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Monthly discharge of Nuuanw Stream at Kuakini Street, Honolulu, Oahu, for 1912.

Discharge in second-feet.
Runoff |,....
Month. (totalin racy.
Maximum. | Minimum. | Mean, acre-feet).

4.2 0.7 1.95 120 B.

55.0 7 4.72 272 B.

42.0 1.0 5.67 349 B.

16.2 1.0 2.78 165 B.

5.0 1.0 1.46 89.8 { B.

1.8 .2 1.03 61.3 | B.

4.2 .1 .75 46.1 | B.

9.0 .1 W77 47.4 | B,

1.2 .1 .49 29.2| B.

55.0 .1 2.17 1,180

LULUMAHO DITCH IN NUUANT VALLEY, NEAR HONOLULU, OAHU.

Location.—About 500 feet east of spillway of upper Nuuanu Valley reservoir, about
7 miles northeast of Honolulu.

Records available.—September 2, 1911, to December 31, 1912.

Gage.—Vertical staff; read once daily, at 4 p. m.; no change of datum.

Channel.—One channel at all stages; shifting.

Discharge measurements.—By wading.

Accuracy.—Records fair,

Discharge measuremenis of Lulumaho d}itch in Nuuanu Valley, near Honolulu, Oahu,
or 1912.

[L. A. Moore, observer.]

Date. Hydrographer. Gage Dis-

- Jan. 4 0.43
Sept. 18 .28 .38
Oct. 21 .31 .
Dec. 24 .35 .

Daily gage height, in feet, of Lulumaho Jc'iitch in Nuuany Valley, near Honolulu, Oahu,
or 1912.

[L. A. Moore, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.40| 0.40! 0.45| 0.40] 0.40| 0.35]| .030f 0.30| 0.30| 0.30] 1.60
.40 .40 .44 .40 .40 .35 .30 .30 .30 .30 .60
.40 .40 .43 .40 .40 .35 .30 .30 30 .30] 1.70
.40 .40 .50 .40 .42 .34 30 .30 <30 .30 .60
.40 .40 54 .40 .40 .34 .30 .30 .30 .32 .45
.40} .40| .50 .40 .40| .32¢ .30} .30 .30| .30{ .45
.40 .40 .50 . .40 32 .30 .30 .30 .35 .45
.40 .45 .65 .38 .50 .50 .30 .30 . .32 .
.50 .70 .50 .38 .40 .30 .29 .40 .33 .
4 .80 .48 .38 .40 45 .35 .28 .30 .31 .40
40| 1.10 .46 38 .40 .40 .60 .28 .35 .30 .40
.40 .55 .45 .38 .40 <40 .40 .28 .30 . .40
.40 .53 43 .38 .50 .40 .30 .27 .30 30 .
.40 .50 45 .38 .40 .43 .50 27 .30 .30 .
.40 .50 .60 .38 .40 . .30 27 .30 .55 .
.40 .50 | 1.45 .38 .40 .42 .60 |oaee... .30 .33 38
.40 .55 60 .37 .45 .41 .35 .27 .30 .32 .37
.40 .50 50 .37 .40 . . .27 . <31 .
40| 501 .43} .45] .40} . . 301 . 301 .70
.40] .50f .50} .40{ .40] .30/ .281 .30! .30! .301 .45

14694°—wsp 336—14—S8
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LUAEKAHA WEIR IN NUUANU VALLEY, NEAR EONOLULU, OARU.

Location.—About 1 mile below reservoir No. 4 (main) in upper Nuuanu Valley, about
5 miles from Honolulu post office.

Records available.—January 1, 1910, to December 31, 1912.

Gage.—Head is measured in iron pipe set about 3 feet back of weir crest; read once
daily, at 4 p. m.; no change in datum. ’

Channel.—Concrete aqueduct; permanent.

Discharge measurements.—4-foot sharp-crested weir of concrete with end con-

" tractions; check measurements made with current meter by wading.

Diversions.—Aqueduct diverts low-water flow from Luakaha Stream, including
seepage from reservoir No. 4.

Cooperation.—Records furnished by department of water works, city of Honolulu.

Discharge measurements of Luakaha weir in Nuuanu Valley, near Honolulu, Oahu, for 1912.

Date. Hydrographer. hgm;. ch]:);risg.e.
Feet, Sec.-ft.
Sept. 19 | G. K. Larrisona. 0.195 0.901
%g ..... go.b ........ . %gg 1. 3%4
..... 0.0...... . . . .
20 J..... (LR P .202 1.50

o Measurements made through notch in concrete a(}lueduct at a point about 15 feet below the weir. Ovdﬁ
to roughrlig@s of bottom and sides of the aqueduct the water was very turbulent and the results obtain
are uncertain.

b Measurements made at point in stream about 20 feet above intake and about 200 feef, above weir. On
Sept. 19 the weir formula (end contracted, sharp crested) gave & discharge of 1.14 second-feet; on Sept. 20
gave a discharge of 1.20 second-feet and 1.31 second-feet.

Daily discharge, in second-feet, of Luakaha weir in Nuuanu 'Valley, near Honolulu, Oahu,

for 1912,

Day. Jan. | Feb. { Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
5.4 3.1 3.1 4.2 3.6 3.6 3.1 2.1 1.7 1.3 2.1 5.
5.4 3.6 3.1 4.2 3.6 3.6 2.6 2.1 1.7 1.3 2.1}4 10.
5.4 3.1 3.1 4.2 3.6 3.6 2.6 2.1 1.7 1.3 211 21
4.8 3.1 3.1 4.2 3.6 3.6 2:6 2.6 1.7 1.3 2.1 5.
4.8 3.1 3.6 4.8 3.6 3.1 2.6 2.6 1.7 1.3 2.1 4.
4.8 3.1 3.6 4.8 3.6 3.1 2.6 2.1 1.7 1.3 1.7 3.
4.8 3.1 3.6 4.8 3.6 3.1 2.6 2.1 2.6 1.3 1.7 4.
4.2 3.1 3.6 4.8 3.6 3.6 4.8 2.1 1.7 1.3 2.1 4.
4.2 3.6 6.0 6.0 3.1 3.1 3.6 2.1 1.7 1.3 2.6 4
4.2 3.1] 10. 4.2 3.1 3.1 3.1 2.1 1.3 1.7 2.1 3.
421 8.6| 1o 42| 31 31} 31| 21| 13| L?7] 171 8.
4.2 3.1 6.0 4.2 3.1| " 3.1 3.1 2.1 1.3 2.1 1.7 3.
4.2 3.1] 1o 4.2 3.1 4.8 3.1 2.1 1.3 1.7 1.7 3.
5.4 3.1 4.8 4.8 3.1 421 13.0 2.6 1.3 2.1 1.7 3.
4.2 2.6 4.2 4.8 3.1 3.6 3.6 2.6 1.3 1.7 1.7 3.
3.6/ 26| 4.2| 13. 31| 36| 36| 36| 13| 17| 26} 3.
3.6 2.6 4.8 6.0 3.1 3.6 3.6 2.6 1.3 1.7 2.1 3.
3.6| 26} 48| 48} 31| 31| 31| 21} 13| 17| 21] 8.
3.6( 26| 48| 48{ 81} 81| 31{ 21{ 13| 1L7{ 21| 2L
3.6 2.6 4.2 4.8 3.1 3.1 3.1 2.1 1.3 2.1 2.1 4.
3.6| 8.1 42| 42} 31| 381} 31| 17| 13| L7]| 73] 4
3.1 3.1 4.2 4.2 3.1 3.1 3.1 1.7 1.3 1.7 3.6 3.
3.1 3.1 4.2 4.8 3.1 2.6 2.6 1.7 1.3 1.7 2.6 3.
3.1 2. 4.2 4.8 3.6 3.6 2.6 1.7 1.3 L7 2.6 3.
3.1} 10. 4.8 4.2 3.6 2.6 2.6 1.7 1.3 1.7 2.6 3.
3.1 4.8 4.2 4.8 3.6 2.6 2.6 6.0 1.31 13.0 2.6 3.
3.1 3.6 4.2 4.2 4.8 2.6 2.6 6.0 1.1 4.8 2.6 3.
3.1 3.1 4.2 4.2 6.0 2.6 2.6 3.6 1.1 4.2 3.1 3.
3.1 3.1 4.2 4.2 3.6 2.6 2.6 3.1 11 3.1 3.6 3.
3.1 eecaaes 4.2 4.2 3.6 2.6 2.6 3.1 1.7 3.1 3.1 3.
3.1 ....... 4.2 |....... 3.6 feenunan 2.6 31 |eaannn 2.1 |eeennnn 3.

D PRI NN D R=ODGD PRWVOR WROO

NOTE.—Weir has some velocity of approach, and discharge as published is probably too low; because of
this velocity of approach the weir formula Q=3.33 L.LH3/3 is used instead of Q=3.33 (L—0.2H)H3j3,
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Monthly discharge of Luokaha weir in Nuuanu Valley, near Honolulu,

Oahu, for 1918.

Discharge in second-feet,
g° Run-off A cen
Month. (total in racy. 3
Maximum. | Minimum. | Mean. | acre-foet).
5.4 3.1 3.96 243 C.
21.0 2.6 3.98 229 C.
10.0 3.1 4.75 292 C.
13.0 4.2 4.85 289 C.
6.0 3.1 3.47 213 | C.
4.8 2.6 3.23 192 C.
.......... 13.0 2.6 3.30 203 C.
ugust....... 6.0 1.7 2.56 157 C.
September.... 2.6 1.1 1.44 85.7 | C.
October...... 13.0 1.3 2.27 140 C.
November.... 7.3 1.7 2.46 146 C.
December. - .ot 21.0 3.1 5.13 315 C.
The Year. ..o iiennaeeeeaeiecaarancnnnnnn 21.0 1.1 3.45 2,250

WAIKANE STREAM BASIN.

WAIKANE STREAM NEABR WAIEANE, OAHU.
Location.—One-half mile above belt road highway bridge at Waikane, opposite house

of Japanese gage keeper.

Records available.—January 27 to September 30, 1912, when station was discon-

tinued.

Gage.—Vertical staff; read once daily, about 7 a. m.; washed out September 30, 1912,

and not replaced.
Channel.—One at all stages; sghifting.

Discharge measurements.—Made by wading.

Diversions.—Several above station.
Accuracy.—No discharge rating obtained.

Discharge measurements of Waikane Stream near Waikane, Oahu, in 1912.

Date. Hydrographer.

Jan. 27 | Pierce and Schulz
May 24 | W. V. Hardy

Aug. 1| C.H. Pierce........0.0.00000 R

Gage Dis-
height. | charge.
Feet. Sec.ft.
1.05 gsl
1.11 8.27
............... .92 4.34

Daily gage height, in feet, of Waikane Stream near Waikane, Oahu, for 1912.

[Sado, observer.]

Day. Jan. | Feb. | Mar. | May. | June. | July. | Aug. | Sept.
105 1.05 .00 1o0o| 0.9
1.10 1.05 |. 1.00 1.00 .90
1.05 1.05 |. 1.00 1.00 1.00
1.05 1.05|. 1.00 1.2 .90
1.05 1.05 1.00 1.00 .90
1.05 1.05 .90 1.00 1.00
1.05 1.05 |. .90 1.20 1.00
1.05 1.05 1.00 1.20 1.00
L05 LO5 ........] 100 |cec..... 120 .90
1.15 1.10 .90 1.00 .90
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Daily gage height, in feet, of Watkane Stream near Waikane, Oahu, for 1912—Continued. .

Day. Jan. | Feb. | Mar. | May. | June. [ July. | Aug. | Sept.
1.05 1.20 0.90 0.90 1.00 1.00
1.05 1,10 1.00 1.20 .90 .90
1.05 1.05 1,00 1.20 .90 .90
1.05 1.05 .90 1.20 1.00 .90
1.05 1.05 1.00 1.10 .90 1.00
1.05 1.30 1.00 1.10 +90 1.00
1.05 1.05 |. .90 1.10 1.00 1.00
1.05 1.05 |. .90 1.10 1,00 1.00
1.05 1.05 |. .90 1.20 .90 1.00
1.05 1.05 .90 1.20 .90 .90
1.05 1.05 1.00 1.00 .90 .90
1.05 1.05 1.00 1.00 .90 .90
1.05 1.056 1.00 1.00 .90 1.00
1.05 1.05 1.00 .90 1.00 1.00
1.05 1.05 |. 1.00 .90 1.00 .90
1.05 1.05 1.00 .90 1.00 .90
1.05 1.05 .90 .90 1.00 1.00
1.05 1.05 .90 1.00 .90 1.00
1.05 1.05 .90 1.00 .90 .91

ceee--o| 105 1.00 .90 1.00 .91
........ 1.05 ceeeeeas .40 8.1} SN

WAIAHOLE STREAM BASIN,

WAIAHOLE STREAM AT MANIANIAULA, NEAR WAIEANE, OAHU.
Location.—3% miles southwest of Waikane, Oahu, by road and trail in upper
Waiahole Valley, at boundary line of Government and private land.

Records available.—September 25, 1911, to December 31, 1912.
Gage.—Vertical staff; read twice daily, at 6 a. m. and 6 p. m.; no change in datum.

Channel.—One at all stages; somewhat shifting.
Discharge measurements.—By wading.
Diversions.—None above gage.
Accuracy.—Fair. -

Discharge measurements of Waiahole Siream at Manianiaula, near Waikane, Oahu, in
1912. .
Date. | Hydrographer. hgiag . ch%irze. Date. Hydrographer. hSiag L ch];rjsg'e.
Feet. Sec.ft. Feet, Secft,
Jan. 3 | H.R. Schulz... 0.99 25.1 | Sept. 16 0.94 19.8
26 | Pierce and Sc! 25.1 || Oct. 16 .98 23.6
May 24 | W. V, Hardy. . .94 21.5 || Dec. 31 | Larrison & Dort .91 18.2
Aug. 3| C.H. Pierce....... .96 21.6

Daily gage height, in feet, of Waiahole Stream at Manianiaula, near Waikane, Oaku, for

1912.
[Peleioholani, observer.]
Day. Jan. | Feb, | Mar. | Apr. | May. { June. | July. | Aug. | S8ept. | Oct. | Nov. | Dec.
1,00 1.00| 1.00| 1.00 0.981 0.95] 0.98| 0.95| 0.95]| 0.95
1.00| 1.00( 1.00| 1.00|. .98 . .98 .9 .95 .98
1.00| 1.00{ 1.00| 1.00]|. .98 .95 .95 .95 .95 1.88
1,001 1.00{ 1.00| 1.00 .98 .95 .95 .95 .95 1 1.00
100} 1.00| 1.00| 1.00 .08 .95 .95| .95| .95| .98
1.00| Loo| L0o| 1.00 98| 95| .o5| .95| .95] .08
1,00} 1.00} 1.00| 1.00 .98 .95 .95 .95 .95 .95
1.00f 1.00| 1.00| 1.00 .98 .95 . .95 .95 .95
1.00| 100} 1.00| 1.00 .98 95 N . . .95
10eceaencesaeeaas] 1,00 1.01| 1,00 1.00 1.00 +95 . . . .

|
'
T
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Monthly discharge of Waiahole Stream at Manianiaula, near Waikane, Oahu, for 1912,

Discharge i -feet.
ge in second-feet. Runoft [,
Month. (totalin racy.
Maximum. | Minimum. | Mean. acre-feet).
26.5 26.5 26.5 1,630 | C.
28.5 26.5 26.6 1,530 1 C.
26.5 26.5 26.5 1,630 | C.
36.0 26.5 26.8 1,5%0 | C.
32.0 21.5 22.9 1,410 | B.
26.5 2.5 22.2 1,320 | B.
38.0 21.5 24.9 1,530 | B.
2.5 2.5 22.4 1,330 | B.
24.5 21.5 21.7 * 1,290 | B.
4.0 21.5 23.5 1,440 { B.
28.5 21.5 22.1 1,320 { B.
132.0 17.8 2.1 1,480 | B.
132.0 17.8 24.3 17,600
e 8 days only.

WAIAHOLE STREAM AT WAIAHOLE, NEAR WAIKANE, OAHU.

Loeation.—One-fourth mile above belt road highway bridge, 1 mile southeast of
Waikane, Oahu. .

Records available.—September 23, 1911, to December 31, 1912.

Gage.—Vertical staff; read once daily, about 7 a. m.; no change in datum.

Channel.—One at all stages, slightly shifting.

Discharge measurements.—Low-water measurements made by wading; flood
measurements from bridge.

Diversions.—Several irrigation ditches divert water above the station: none below.

Accuracy.—Record fair.

Discharge measurements of Waiahole Stream at Waichole, near Waikane, Ochu, 1912.

R B e Y

Feet. Sec.-ft. Feet. Sec.ft,

Jan. 2| H, R.Schulz....... 1.25 38.7 || Aug. 1| C. H. Pierce........ 111 27.0
25 | C. H. Pierce........ 1.22 39.3 5)..... do............. 1.14 29.2

May 23 | W.V. Hardy..-.... 1.10 25.1 || Dec. 31 | Larrison and Dort . 1.10 26.3

Daily gage keight, in feet, of Waiahole Stream at Waiahole, near Waikane, Oahu, for 1912. A

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
....... 1.22| 1.20| 1.18 2. L15¢ 1.10| L.15) 1.25
1251 1.22] 1.18| 1.18 3 eeeee| L15f 110 L15) 1.25
1.25| L25| 1.18] 1.18 13 ....... 1.10| L15| 1.15}{ 1..40
1.25( 1.25| 1.18( 1.18 .13 110 1.10] L10| 1L.15] 1.40
.25 1L.25( 1.18( 1.18 .13 L10f| Li10| L10| L15| 125
1.251 1.22| 1.18) 1.18 13 115 lL.i0f L1i0| 1.10] 1.10
1.28| 1.25( L18} 1.20 .20( 115 L10f 1.10| 1L.10| L10
1.251 1.22| 1.18} 1.20 .20 112} 110f 1.10| 1.10| 1.10
1.25( 1.25) 1.18| 1.20 .20 L10] 110} L10| 1.10| 1.10
1.25| 1.32| 1.18( 1.18 .20 L10]| 110| 1L.10| 1.15) 110
1251 1.22) 1.22| 1.18 .45 1.25]| 110} L15| 1L.15{ 1L.10
1.25} L22) L18| 1.15]. .20 1.10| 1.10| 1.15| 1.20| 1.10
1.251 1.22) L18] 1.15]. .20 1.10| 110} Li0| lL.20}{ 1.10
1.28) 1.22] 1.18)] 1.20 ..o 110} 1.10] 1.10)] 1.20)] 1.10
1251 1.221 118! 1.20 weesssel L1071 1107 1107 L20F 110




WATER RESOURCES OF HAWAIIL, 1912,

120

Daily gage height, in feet, of Waiahole Stream at Watiahole, near Waikane, Oahu, for
1912—Continued.

Oct. | Nov. | Dec.

July. | Aug. | Sept.

May. | June.

Jan. | Feb. | Mar. | Apr.

88

Day.

1912.

Daily discharge, in second-feet, ¢f Waiahole Stream at Waiahole, near Waikane, Oahu, for

g | ¥¥RRY RRRRR [RIJX RRTIVR IINIQ K//W/8/Y
_

m 3333 [ANKIB W8I 8888 V8B %mm%%m
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m wwummw
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ge from July 14 to Aug. 8 estimated by comparison with Waiahole Stream at

NorE.—Dischar;

Manianiaula.
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Monthly discharge of Waiahole Stream at Weiahole near Waikane, Oahu, for 1912.

Di i ond-feet.
ischarge in sec t Run-oft .
Month. (totalin racy.
Maximum. | Minimum. | Mean. | 8cre-feet).
49 39 42.6 2,620 | B.
55 33 39.4 2,260 | B.
39 30 32.8 2,020 | B.
36 30 33.9 2,020 | B.
30 2 26.5 1,630 [ D.
36 26 27.3 1,620 | B.
80 27 32.9 2,020 | C.
44 26 27.0 1,660 | C.
30 26 26.4 1,570 | B.
36 26 28.0 1,720 [ B.
36 26 33.3 1,980 | B.
70 26 32.3 1,990 | C.
80 26 32.2 23,100

a 9-day period.
KAHANAIKI STREAM NEAR WAIMANALO, OAHU.

Location.—At highway bridge on Waimanalo-Ilonolulu road, about 12 miles east of
Honolulu by road.

Records available.—Gage heights and discharge measurements from November 12
to December 31, 1912.

Gage.—Vertical staff; read twice daily, about 7 a. m. and 4 p. m.; no change in
datum.

Channel.—One at all stages; permanent.

Diversions.—One from each of the two branches of the stream above the station.

Accuracy.—Good.

Cooperation.—Maintained in cooperation with the Kaneohe Ranch Co.

Discharge measurements.—Low-water stages by wading; flood measurements
from bridge.

Discharge measurements of Kahanaiki Stream near Kailua, Oahu, in 1912.

Date. Hydrographer. ' hﬁi‘g%"t. cnl.’iie.

Feet. | Sec.feet.
Nov. 20 | G. K. LarTis0m - - oottt it ettt aa e 1.00 0.65
Dec. 27 | Larrison and Dort. . .. .ooueie ittt iaeeas 99

. .

Daily gage height, in feet, of Kahanaiki Stream near Watmenalo, Ochu, for 1912. i

Day. Nov. Dec. Day. Nov. Dec. . Day. Nov. | Dee.
1.72 1.25 1.20
1.39 1.22 1.22
2.24 1.22 1.15
1.62 1.20 1.15
1.58 1.19 1.15 -
1.36 1.16 1.15
1.36 1.16 1.00
1.35 1.16 .98
1.31 1.16 .98
1.29 1.15 .
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EKAILUA STREAM NEAR WAIMANALO, OAHU.

Location.—Three-fourths mile east of point on Waimanalo-Honolulu road, where
road to rice mill leaves main highway; about 150 feet below intake at Wong
Leong ditch. : ’

Records available.—Gage heights and discharge measurements from November 12
to December 31, 1912,

Gage.—Vertical staff; read twice daily, about 7 a. m. and 4 p. m.; no change in
datum.

Channel.—One at all stages; fairly permanent.

Discharge measurements.—By wading.

Diversions.—Wong Leong ditch diverts all low-water discharge at point 150 feet
above gage.

Accuracy.—Record fair.

Cooperation.—Maintained in cooperation with the Kaneohe Ranch Co.

Discharge measurements of Kailua Stream near Waimanalo, Oaku, in 1912.

. Gage Dis-

Date. Hydrographer. height. | charge.

Feet. Sec.-ft.
Nov. 20 | G K. LAITISON. .. ..oooiviiiiiiii it iiieine s eaecanans 1.79 @)
Dec. 275 Larrisonand DOTt. . . oo ooo. it e ciiaaaaas 2.19 1.64

@ Water diverted by ditch at dam 150 feet above. bW ading 100 feet above gage.

Daily gage height, in feet, of Kailua Stream near Waimanalo, Oahu, for 1912.

g
8

Day. Nov. Dec. Day. Nov. Dec. Day. Nov.

T U SIS
S8N8RE BRRE8

POHARKEA STREAM NEAR WAIMANALO, OAHU.

Location.—One-half mile above highway bridge on the Waimanalo-Honolulu road,
about 12 miles by road east of Honolulu.

Records available.—November 12 to December 31, 1912.

Gage.—Vertical staff; read twice daily, about 7 a. m. and 4 p. m.; no change in
datum.

Channel.—One at all stages; fairly permanent.

Discharge measurements.—By wading for all stages.

Diversions.—None above station; two small ditches below station.

Accuracy.—Fair.

Cooperation.—Maintained in cooperation with the Kaneohe Ranch Co.
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Discharge measurements of Pohakea Stream near Waimanale, Ochu, in 1912.

Date. Hydrographer. height. chI;?g.e.

Feet, | Seeoft.
Nov. 20 | G. K. LarriSon. . .oceeeeeinaeenuiearaiieieitiaciecorocaenntcaccansnansnacn 0.92 0.08
Dec. 27 | Larrisonand Dort. ... oottt cciiia i ceeeccceraaecn e 1.18 A7

Daily gage height, in feet, of Pohakea Stream near Waimanalo, Oahu, for 1913.

Day. Nov. Dec. Day. Nov. Daec. Day. Nov. | Dee.
1.69 1.28 1.22
1.21 1.24 1.21
1.74 128 1.20
1.55 1.24 1.20
1.52 1.22 1.20
1.38 1.22 1.20
1.38 1.22 115
1.34 1.21 1.15
1.31 1.21 1.15
1.29 1.20 1.15

1.15

EAMAEALEPO STREAM NEAR WAIMANALO, OAHU.

Location.—At highway bridge on Waimanalo-Honolulu road, about 12 miles east,
by road, of Honolulu.

Records available.—November 12 to December 3, 1912,

Gage.—Vertical staff; read twice daily, about 7 a. m. and 4 p. m.; washed out by
flood December 3, 1912; not replaced.

Channel.—One at all stages; fairly permanent.

Discharge measurements.—Low-water measurements made by wading; flood
measurements made from bridge.

Diversions.—None. .

Accuracy.—Fair.

Cooperation.—Maintained in cooperation with the Kaneche Ranch Co.

Discharge measurements of Kamakalepo Stream near Waimanalo, Oahu, in 1912.

Date. Hydrographer. hgﬁt. ehl.?afmg‘e
Fert, Scc;zL
Nov. 20 | G. K. Larrison..... S IR 1.24 .96
Dee. 27 | Larrison and Dort. . .. oot ceiiiiienccne e e 1.5

Daily gage height, in feet, of Kamakalepo Stream near Waimanalo, Oahu, for 1912.

Day. Nov. | Dec. Day. Nov. | Dec. Day. Nov. | Deec.

e

.24
.22
.22
.24
.22
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KAIMI STREAM NEAR WAIMANALO, OAHTU.

Location.—At highway bridge on Waimanalo-Honolulu road about 123 miles east by
road from Honolulu.

Records avaijlable.—Gage heights and discharge measurements from November 12
to December 31, 1912.

Drainage area.—Not measured.

Gage.—Vertical staff; read twice daily, about 7 a. m. and 4 p. m.; nochange in datum,

Channel.—One at all stages; fairly permanent. - :

Discharge measurements.—Low-water by wading; floods from bridge.

Diversions.—None.

Accuracy.—Good.

Cooperation.—Maintained in cooperation with the Kaneohe Ranch Co.

Discharge measurements of Kaimi Stream near Waimanealo, Oahu, in 1912.

Date. Hydrographer. h(gig et. ch]g.rize.
Feei, Sec.- {t
Nov. 20 | G. K. Larrison. - .oooceniinnnnaannanaiacoaaeaancaaane- e eeceecmeaaaas 1.59
Dec. 27 | Larrison and Dort. .. .o eorioie i ieaea e e ctaeiaaa e 1.86 3. 72

Daily gage height, in feet, of Kaimi Stream near Warmanalo, Oahu, for 1912.

Day. Nov. | Deec. Day. Nov. | Deec. Day. Nov. | Dec
2,48 | 11 o iennicaeafecncnaan 1.64 1.90
1.82 1.58 1.66 189
2.72 1.58 1.62 1.88
2.01 1.58 1.60 1.90
1.99 1.68 1.61 1.90
1.84 1.58 1.60 1.90
1.88 1.58 1.65 1.90
1.89 1.58 1.76 1.85
1.89 1.60 1.75 1.85
1.90 1.59 1.69 1.85

........ 1.88

MAKAWAO STREAM NEAR WAIMANALO, OAHU.

Location.—One-fourth mile upstream from confluence of Makawao and Kaimi
streams and 100 feet above intake of irrigation ditch on Waimanalo-Honolulu
road about 123 miles east by road of Honolulu, Oahu.

Records available.—November 12 to December 31, 1912.

Gage.—Vertical staff; read twice daily, at 7 a. m. and 4 p. m.; no change in datum.

Channel.—One at all stages; practically permanent.

Discharge measurements.—By wading.

Diversions.—Low-water discharge of two main branches is diverted into the Makawao
ditch at points about three-fourths mile above station. An irrigation ditch
diverts most of the low-water discharge at a point about 100 feet below the gage.

Accuracy.—Records excellent.

Cooperation.—Maintained in cooperation with the Kaneohe Ranch Co.

Discharge measurements of Makawao Stream near Waimanalo, Oaku, in 1912.

Date. Hydrographer. helzit ohIzirsg‘e.

. . Feet, Secft.
Nov. 20 | G KL LarTiSoN. - .. ouoeoen e e e ceeeeeceeeeeseeataaeaanaann 0.81 0.98
Dec. 27 |-Larrison and DOrt. - ooooomnomnoosoes e .90 2.24
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Daily gage height, in feet, of Makawao Stream near Waitmanalo, Oahu, for 1912.

Day. Nov. | Dec. Day. Nov. Dec. Day. Nov. Dec.
0.84 0.90
.84 .94
.82 .91
.82 .91
.82 .90
.82 .90
.82 -90
.89 -90
84 .90
.82 .90
........ .90

MAKAWAO DITCH NEAR WAIMANALO, OAHU.

Location.—At east end of flume in Makawao Gulch, 4 miles west of Waimanalo
plantation headquarters. Waimanalo plantatlon is about 15 miles east of Hono-
Iulu, Oahu. -

Records available.—November 1 to December 31, 1912,

‘Gage.—Vertical staff on right side at east end of flume; graduated to hundredths;
read twice daily, at 8 a. m. and 4 p. m., by ditch tender at plantation.

Channel.—Flume 2.0 x 1.25 feet; clean and in good condition.

Discharge measurements.—By wading.

Accuracy.—Excellent.

Cooperation.—Maintained in cooperation with the Waimanalo Plantation Co.

Discharge measurements of Makawao ditch near Waimanalo, Ocku, in 1912,

Date. Hydrographer. h(e}i;;"ﬁ. ch];ge.
Feet. Sec.ft.
Oct. 24 Larrison and Rea. .o ceoneniiiieiii i e 0.62 1.81
L€ T R % T« ISP .64 2.36
Dec. 27 Larrison and Dort. - . coo i aea i aaee i maeaai e aae e aeaanne—aa 1:; 3 I,

Daily gage height, in feet, of Makawao ditch near Waimanalo, Oahu, Jor 1912.

Day. Oct. | Nov. | Dec. "Day. Oct. | Nov. | Dec, Day. Oct. | Nov.{ Dec.

aaaR
8

6..
9..
8..
9.. .
b [+ A AP A Dry.

WONG LEONG DITCH NEAR WAIMANALO, OAHTU.

Location.—Three-fourths mile east of point where road to rice mill leaves Waimanalo-
Honolulu road, and about 100 feet below ditch intake on the Kailua Stream.

Records available.—Gage heights and discharge measurements from November 12
to December 31, 1912.
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Gage.—Vertical staff; read twice daily, about 7 a. m. and 4 p. m.; nochange in datum.,
Channel.—One at all stages; permanent.

Discharge measurements.—By wading.

Diversions.—This ditch diverts the low-water discharge of the Kailua Stream.
Accuracy.—Excellent.

Cooperation.—Maintained in cooperation with the Kaneohe Ranch Co.

Discharge measurements of Wong Leong ditch near Waimanalo, Oahu, in 1912.

Date. Hydrographer. hg?;ﬁ: chgrlto
Feet. | Sec.feet.
Nov. 20 [ G K. Larrisomn. o o oo oottt itet it e ee e eeneen 1.13 3.10
Dec. 27 | Larrison 8nd DOrb. .. ..o oot iii i iaiiitaerairaenraanaaenans 1.51 6.48

Daily gage height, in feet, of Wong Leong ditch near Waimanalo, Oahu, for 1912.

Day. Nov. | Dec. Day. Nov. Dec. Day. Nov. | Dec.

Legflm e 1.50 130| 152

1.42 50| 1.50 13| 151

1.55 .52 1.50 1.2 L50

1.40 52| 1.50 1LI5{ 150

1.45 2| 150 115 150

1.50 15| Ls0 L15| 150

1.50 1.56| 150 115 1.50

1.50 1.55 1.50 1.38 1.50

1.50 112| Ls2 1381 150

1.50 1.12 1.52 1.25 1.50

........ L51

WAIMANALO DITCH BELOW RESERVOIR NEAR WAIMANALO, OAHU.
Location.—On main ditch immediately below main reservoir on the Waimanalo

plantation on windward Oahu, about 2 miles southwest of the plantation head-
quarters. Waimanalo is about 15 miles east of Honolulu.

Records available.—October 31 to December 31, 1912.

Gage.—Vertical staff on left bank immediately below reservoir; read to quarter-
tenths twice daily by plantation employee.

Channel.—Straight, practically permanent, and clean; bed and both banks are firm
clay.

Accuracy.—Excellent.

Cooperation.—Maintained in cooperation with the Waimanalo Plantation Co.

Discharge measurements of Waimanalo _ditch below reservosr near Waimanalo, Oahu,

in 1912.°
Date. Hydrographer. hgj?gﬁ. chargms‘e.
Feet. | Sec.-feet,
Oct. 31 [ Larrison and Rea..cueceeieeniiiioniiniiieniiiiiiiiiiiiiiiiianniennns 1.39 7.38
Dec. 27 | Larrison 8nd DOrt. o cocuneeumeeaeiaiimaie e iiaiaataaeenaareeeecneaancaaforaananaan

Note.—Ditch operated 11 hours per day. Dry during remainder of 24 hours.
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Daily gage height, in feet, of Waimm}o ditch below reservoir near Waimanalo, Oahu,
or 1912.

Day. Nov. Dec. Day. Nov. Dec.” Day. Nov. | Dec.

PUMP DITCH NEAR WAIMANALO, OAHT.

Location.—Below outlet pipe at pumping plant, about 14 miles north of plantation
headquarters; Waimanalo plantation is about 15 miles east of Honolulu.

Records available.—November 1 to December 31, 1912.

Gage.—Vertical staff on right bank below pipe outlet; read twice daily, about 7
a. m. and 5 p. m., by water foreman.

Channel.—Clean, of stiff clay; permanent; one channel; banks covered with grass
and small weeds; does not overflow.

Discharge measurements.—By wading.

Diversions.—This ditch discharges the water pumped from the Waimanalo Lagoon.

Cooperation.—Maintained in cooperation with the Waimanalo Plantation Co.

Discharge measurements of pump ditch near Waitmanalo, Oahu, in 1912.

Date. Hydrographer. hg' % cnﬁi?e.

Oct. 31| G. K. Larrison
Dec. 27 | Larrison and Dort...

Dazly gagé hetght, in feet, of pump ditch near Waimanalo, Oahu, for 1912,

Day. Nov. Dee. Day. Nov. Dec. Day. Nov. | Dee.

Nore—Pump working 12 hours per day; balance of 24 hours ditch was dry.
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MISCELLANEOUS MEASUREMENTS ON OAHU IN 1912.

" Dis-
Date. Stream. Tributary to— Locality. charge,
Sec.-ft.
Aug. 27 Panoa Valley........ feecnccnnases 0.75
Feb. “Below “Mahoo Springs, Upper 8
eb. 2 ow 0e Tings, er .
Palolo Valley. v ’ P
Apr. 5 | Makawao ditch.. rwins Flume, Kailua Valley...... 3.49
5 | Kailua Stream. .. . Below intake Wong Leong ditch, 2.2
Kailua Valley.
5 | Wong Leong ditch ..... Flume below intake Kailua Valley. 4.86
5 | Box Flume ditch....... Kailua Valley........cconnann.na. .61
5 | Kahanaiki 8tream... ... G%;anemment road bridge, Kailua .93
ey.
Mar. 9 Above box flume, Kaneche....... 2.62
9 .| Ah Lo flume, Kaneohe.. . 6.78
9 S o 8.29
9 .| Sugar mill, Kaneohe........ 10.6
9 .| 50 feet below intake, Kaneohe . 1,28
9 60 feet below Government road, 2.56
Kaneohe,
9 200 feet ]ll)elow Government road, 2.
9
Nov. ?
Aug. 3 iStream........... ‘Waiahole Stream. .
May 24 | North Fork, Halona | Halona Stream........
Stream.,
24 | Halona Stream.......... Waiahole Stream. .....
Aug. 3 |...c@0ueinccaiineneaalan [ (s SO,
4 | Uwau Stream.... Wainu Stream.........
4 | Wajanu Stream..... ..| Waiahole Stream......
May 24 | McCandlbss diteh. oo ... (@)eenenevennecnnaanoan

a Diverts low-water discharge of headwaters of Makawao and Kaimi streams.
 Diverts low-water discharge of Kailua Stream.

¢ Diverts low-water discharge’ of Kawainui Stream,

4 Diverts part of low-water discharge of Waiahole Stream.

ARTESIAN WELLS.

Artesian wells play an important part in connection with the water
supply of Honolulu and the irrigation of sugar cane.

Records have been kept, more or less continuously, of the heads
of Oahu wells for the past 30 years. During this period the mean
yearly head has dropped about 15 feet. During the past dry year
the heads on the wells dropped so low that many wells became
seriously impregnated with salt, and the supply was reduced to an
alarming degree. However, this condition brought to the attention
of the Territorial officials the great waste that has been going on for
years from this source of supply. Mr. T. F. Sedgwick, who has been
making an investigation of the Oahu artesian wells, reports that the
entire supply from this source for the city of Honolulu from Diamond
Head to Fort Shafter amounted in 1912 to about 55 second-feet,
and of this about one-third was allowed to waste into the sea. The
following table shows the monthly fluctuation of the wells under
investigation during 1912: -
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Height of water (elevation in feet above sea level) in artesian wells on Oghu in 1912.

The year.
Station. Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.| Oct. | Nov. | Dec.
Max. | Min.
G overnment
stables...... 31.30{ 30.91] 31.00| 30.66{ 30.10] 29. 45| 28. 80} 28. 65{ 28.17} 28.10] 28.22| 28. 50} 31.30| 28.10
Mo Hop....... 26.20] 24.95| 25. 38| 25. 14| 24. 03| 24. 10| 24. 65| 23.47| 22.99| 23. 06| 24. 51| 25.71| 26. 20| 22.99
Lund Do Wai.| 26. 10 24. 65| 25.20] 24,98/ 23. 85| 23. 92( 24.41{ 23, 15| 22. 70| 22. 80( 24. 35( 25. 65 26.10{ 22.70
Sing Loy...... 31.85| 31.45]| 31.60| 31.16] 30. 61 29.85] 29.25| 28.98| 28.50] 28. 40| 28. 65 29.24| 31. 85| 28.40
Osahu Railway
& Land Co. .| 31.90] 32.20] 32.10f 81.44| 31.00; 30.42} 29.47| 29. 52| 29.22| 28.82] 29. 04| 29.57] 32.20{ 28.82
%h Ym.ﬁ..t. i 31.03] 30.91| 30.87| 30.64| 29.96( 29.11] 28.81| 28.35] 28.11] 27.70| 28. lﬁ{ 28.75| 31.03{ 27.70
oun ote!

Gardens.....| 29.68| 28, 95] 28.73( 29.18 28.78| 28.29| 27.38| 27.33| 27.13| 27.18] 27.53( 28.27| 29.68} 27.13
Mr. Damon’s. .| 27.42| 27.42| 27.60| 27.38! 26.46| 25.96| 25.62( 25.25( 25.16] 24. 88| 25.34f 26.17} 27.60| 24.88
‘Waimalu......| 22.75| 22. 37} 22. 47| 22. 42| 21.08| 20. 53| 20.22( 19.92| 19. 62| 19. 95| 20. 92| 21. 22} 22.75| 19. 62
SmgChong.... 19.25] 19. 55] 19.45{ 19.20( 18.10( 18. 19 17.45] 17.15{ 16.95 16.90’ 17. 10 18. 494 19. 55 16. 90

...... 20. 67| 21. 80} 21.22| 20. 42} 19.35| 18.60( 18.22 18,12 17.92| 17. 63| 18. 12} 19. 22} 21,80 17. 63
Honouliuli.... 22.27) 22.30f 22.29| 21.89] 20.84| 20.18( 19.79 19. 36| 19. 02| 18.89( 19. 65] 20. 89} 22. 30| 18.89
Waialua...... 12.52} 12, 471 12. 42| 12. 14§ 12,02 11.97| 11.72| 11.62 11.46| 11. 45| 11. 67} 12. 12} 12. 52| 11.45
Kahukue.....| 1.66| 1.62] 1.23] 1.46f .51 .62 .54/ .56/ .29f .61} .96 1.00j 1. .29
Hauula....... 21.27| 21.15] 20.80f 20. 96 20.37| 19.96( 19,37 20.08] 19.57|......| 19.76] 20.20|......|......
Oahu Collezed. |{31- 65| 31. 50} 31.60f 31.40] 30.90; 30.38; 29, 70] 29.25| 28.90f 28. 40 28. 52, 29.25}31 65| 28.25

oed. . 3

Beretania {31.66 31. 52 31.506| 31.39f 30.83 30.43| 29. B 28.65}31'66 928.33

street pumpbd(\31. 41} 31.37( 81.43| 31. Oﬂ 30.43] 29.79] 29.27| 28.96| 28.85
o B, M. unsatisfactory; height taken above flange on well. » Maximum and minimum for month.

8
8
©
B
2

Y

8
oo
2
2
5

ISLAND OF MAUI.
West Maui.

KAHAKULOA STREAM BASIN.

EKAHAKULOA STREAM AT KAHAKULOA, NEAR WAIHEE, MAUL

Location.—About 13 miles northwest of Wailuku at trail bridge of Kahakuloa,
below all diversions.

Records available.—August 27 to December 31, 1912.

Drainage area.—Not measured. :

Gage.—Staff; datum unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made by wading, .

Accuracy.—Good.

Discharge measurements of Kahakuloa Stream at Kahakuloa, near Waihee, Maut, in 1912.
[Hydrographer, J. B. Stewart.]

Ga, Dis- Ga; Dis-
Date. height. | charge. Date. heig%et. charge.
TFeet. Sec.-ft. Feet, Sec.-ft.
Aug. 13 0.82 13. 4 Oct. 1 0. 75
15 1.10 25.5 4 14 1
28 .60 5.25 30 1 40 47.7
Sept. 14 .60 4.08
|

14694°—wsp 336—14—9
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Daily gage hetght, in feet, of Kahakuloa Stream at Kahakuloa, near Waihee, Maus, for 1912.

Day. Aug. | Sept.| Oct. | Nov.| Dec. Day. Aug. | Sept.| Oct. | Nov. | Dec.

83388
5
%

Daily discharge, in second-feet, of Kahakuloa Stream at Kahakuloa, near Wathee, Maut,

Jor 1912.

Day. Aug. | Sept.| Oct. | Nov.| Dec Day. Aug. | Sept.] Oct. | Nov. | Dec.
.| 6.5]|10.4]| 86| 2.0 4.0}110.4]61.4 14.2
117251 23.0| 7.4 8.6 40} 6.5123.0 5.6

8.0|10.4} 80| 51.0 4.0{ 501} 15.0 5.0
561 5.6{ 6.5 9.5 4.01 5.0 11.8 5.6
50| 50} 5.0 7.4 5.0/ 5.0§11.8] &.6
| 65| 50| 50 6.5 5.0 11.8}17.5 6.0
J10.41 50 50] 17.5 4.6(21.2113.0] 27.2
7.4] 5.0| 5.0} 110 4.613.01 10.4 9.5
50| 50|77.41 10.4 40} 7.4} 80 7.4
50( 8.6 9.5 7.4 40| 6.5] 5.6| 6.5
5.0 7.4} 6.5 5.0 .0| 80} 7.4 5.0
50112.2| 4.6 5.0 .0] 80| 65| 6.0
5.0(29.0] 4.6 5.0 .0]24.8] 5.0 5.0
50]27.21 5.0 6.5 .0{ 801 5.0 7.4
5.0)566.6] 5.6 5.0 2110} 17.5 7.4
O | I S P! I LK 2 P 14.2[...... 5.0

3
Monthly discharge of Kahakuloa Stream at Kahakuloa, near Waihee, Maui, for 1912.

ins feet.
Discharge in second-feet Run-off .
Month. (totalin [\o00

Maximum. | Minimum.| Mean. | 2cre-feet). :
AUGUSE .. e iriieaei———.. 7.4 5.0 6.08 60.3 | B.
September.. 17.5 4.0 6.01 358.0 | B.
October. ... 56.6 5.0 12.20 750.0 | B.
November.. .- 77.4 4.6 12.70 756.0 | B.
B0 LT 1T 5L.0 5.0 9.75 600.0 | B.

The Period .« . oo ceccieaaec]oeceecaanaafoemaemcaea i ieaaaaan 2,520.0

WAIHEE STREAM BASIN.
WAIHEE STREAM AT DAM NEAR WAIHEE, MAUI.

Location.—About 23 miles west of Waihee at intake of Waihee canal.
Records available.—November 17, 1910, to December 31, 1912.
Gage.—Vertical staff; read twice daily; datum unchanged.
Channel.—Crest of concrete diversion dam.
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Discharge measurements.—Made by wading and from footbridge. To get total
flow of Waihee Stream add flow of Waihee canal to discharge at this station.
Accuracy.—Records at this point show amount of water passing over the diversion

dam and do not include flow in Waihee canal.

The following discharge measurement was made by C. T. Bailey:
December 1, 1912: Gage height, 0.49 foot; discharge, 59.2 second-feet.

Daily gage height, in feet, of Waihee Stream at dam near Wathee, Mauz, for 1912.

[Joaquin Santos, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
0.20| 0,00} 0.15]| 0,50 0.60} 0.20 0 0l 0.35 0] 0.35
<20 .0 .70 70 .40 .20 | 0.05 0| 0.30 0 0 .40
.10 .0 250 ,601 .40 13| .03 0 o} .55 o 1.20
.00 .0 40| 155 .30 .15 .10 0 0 .50 0 0
00| .0 .50 2.20f .50 .20] .30 0 0 0 0 0
.00 .0 35| Liz| .70) .10 0 0 0 0 o} .35
.00 .0 . .30 . 251 .15 0] .30 Q 0} .40
00| .0 . .60 30 .15} .30 0 0 0 0 0
10| .0 400 . .20( .10| L.20] .20 0 0| L10 0
151 .0 .3 701 .20| .10} 2.15 ] 0 0 0 0
0 .0 .40 1.50| .20 100 10| .20 0| .40 0 0
.00{ .0 401 .70) .15] .70| .90| .20 0] .55 0 0
.00] .40] .40 .35{ .05{ .70| .85| .25 o .12 0 0
L00f .10 . 501 .00| .40] .50 .40 o} .15 0 0
.00 .10] .20} .50} .00 .30 o} .50 0] .40} .50 0
.00 .I10f 30| .70 .00| .70| .25} .40 ] o} .00f L50| .40
.0 .10 1,55 .70 .0 «40 0 0 0 0 .70 0
.0 20| Le0l .75| .0 .30 0 0 0 0f L25} .45
.0t LOO| L20) .85| .05| .50 0 0 0 0 0 0
.0 L7041 L10) .50 .0 .10 0 0 0 o .60 0
.0 .60 80 .50 .0 .15 .23 .40 o[ .60 .85 0
.0 .70 .85 .60 .0 «20 0 .40 0 .40 0 0
.0 0 7B .50 . «20 0 0 0 ol .20] .10
.0 .65 .60 .40 .05 +20 .10 0 0 0 .50 [\
.0 W50 .40 .20 0 0 0 ol .25 [}
.0 .60 .10 .60 .15 10 0 .60 0 0 «25 0
.0 50 .30 .50] .8 10 0 0 of .05 .25 . O
.0 2| .60] .50} . 0 0 0 ol .25y .25| .55
.0 .10 .40 .40 .50 0 0 0 0 0 .25 .05
N I .50 40 .40 0 0 0 0 0 .45 .20
IS I PR P11 ) PO, 25 |eaenann 0 0 feeeaees W22l .05

Daily discharge, in second-feet, of Waihee Stream at dam near Waihee, Maut, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
12,0 0 8.3 53.07) 7L.0) 120 0 0 0| 29.0 0| 62.0
12.0 0] 90.0| 9.0} 36.0} 12.0 2.3 0 22 0 0} 36.0

4.6 0| 17.0{ 71.0} 36.0 8.3 2,3 0 0| 62.0 011950
0 0] 36.0|275.0| 22.0 8.3 4.6 0 0| 530 0 0
0 0| 53.0|4350| 53.0] 12.0| 22,0 0 0 0 0 0
0 0 29.0|184.0( 90.0 4.6 0 0 0 0 0f 20.0
0 0] 7L0(217.0| 12,0] 17.0 8.3 0] 22 0 0| 36.0
0 0] 63.0{ 7.0} 22,0 831 22.0 0 0 (1} 0.

4.6 0} 36.0| 7.0 12.0 4.6]195.0( 12.0 0 01]173.0].

8.3 0 29.0] 90.0| 12.0 4,6 |422.0 0 0 0 0].

4.6 0 36.0]263.0] 12.0]152.0(173.0( 120 0] 36.0 0.
0 o 36.0{ 9.0 8.31 90.0|131.0( 12.0 0 62.0 01.
0| 36.0| 36.0| 29.0 2.3 90,0} 1200 17.0 0 6.1 [
0 4,6 12.0| 53.0 0| 360 53.0] 36.0 0 8.3 0.
0 4.6 12,0 53.0 o 22,0 0] 8.0 0| 36.0} 53.0
0 4,6 53.0] 90.0 0 9.0 17.0{ 36.0 0 0] 263.0
0 4,61 275.0] 90.0 0] 36.0 0 0 0 0] 90.0
0] 12,0]287.0 | 100.0 o 22,0 0 0 0 0 | 206.0
01520 195.0 | 120.0 2.3| 83.0 0 0 0 0 [1}
01 90.01173.0! 53.0 0 4.6 0. 0 0 0J 7.0
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Daily discharge, in second-feet, of Wathee Stream at dam near Waihee, Maus, for 1912—

Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.} Oct. | Nov. | Dec.
0| 7.0 1100} 53.0 0 8.3 17.0] 36.0 0| 7.0 120.0 ]
0f 90.(120.0( 7.0 0 12.0 0 36.0 0 36.0 0 [}
0] 90.0] 100.0} 53.0 2.31 12.0 0 0 0 0| 12.0 4.6
0| 8.5 7.0} 36.0 2.3 12.0 4.6 0 0 0| 53.0 0
0| 71.0} 53.0| 36.0 01 12.0 0 0 0 0f 17.0 0
0 7.0 4.6 | 710 8.3 4.6 0 710 0 0| 17.0 0
0| 53.0] 22.0( 53.0§ 120.0 4.6 0 0 0 2.3} 17.0 [
0] 120 7L0[ 53.0) 80.5 0 0 0 0l 317.0| 17.0]| 62.0
0 4.6{ 36.0! 36.0] 83.0 0 0 0 0 0} 17.0 2.3
0l.......] 53.0| 36.0] 36.0 0 0 0 0 0| 44.5| 12.¢
0 83,0 ..., 17,0 |....... 0 0 0| 4.0 ....... 2.3

Monihly discharge of Waihee Siream at dam near Waikee, Maui, for 1912.
i ge 1 -feet.
Discharge in second-feet. Run-off oone
Month. (totalin racy.
: Maximum. | Minimum.| Mean. | 20Te-feet).
LE Y 110 o 12,0 0.0 1.49 91.6 | C.
February............owooooinn o 152.0 .0 29.40 1,690.0 | B.
March... .. ...l 287.0 4.6 72.00 4,430.0 | B.
April.. ...l .- 435.0 29.0 99. 90 5,940.0 | B,
ay.. e et aemea e 120.0 .0 22,90 1,410.0 | C.
B U 152.0 .0 25.10 1,490.0 | C.
B b1 R 0 .0 38.50 2,370.0 | C.
AUZUS. een e et 710 .0 10.40 640.0 | C.
September. - . ... .., 22.0 .0 147 87.5| C.
October. . 710 .0 14. 00 8610 ( C.
Novemb . 263.0 .0 39. 00 2,320.0 | C.
December . 195.0 .0 16. 80 1,030.0 | C.
The FeaT. « . ecee e aeeceecerennaeannaanann 435.0 .0 30. 80 22,400

WAIHEE CANAL NEAR WAIHEE, MAUL

Location.—About 2 miles west of Waihee and one-half mile below canal intake; 53
miles above Wailuku.

Records available.—November 17, 1910, to December 31, 1912.

Gage.—Vertical staff; read twice daily, at 6 a. m. and 6 p. m.; datum unchanged.

CGhannel.—Cement lined.

Discharge measurements.—Made from plank at gage. Gage read with diversion
gate shut.

Discharge measurements of Waihee canal near Waihee, Maui, in 1912.
[Hydrographer, J. B, Stewart.]

Gage Dis- Gage® Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sec.-ft.
1,85 41.6 || September 7. ... coiciiiannn 1.85 52.4
2.15 55.7 || October29 .......oooeinaan.. 1.60 41.4
1.82 45.6 i
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Daily gage height, in feet, of Waihee canal near Waihee, Maus, for 1912.

[Joaquin Santos, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | S8ept. | Oct. | Nov. | Dec.
1.90 2.20| 2.30| 2.15) 2,10{ 2,10 180} L70( 2.00} 1.65|......
1.90| 2.20| 2151 2.20| 210 2.15| 1.8 2.30| 1.75| 1.60| 0.85
1.90| 2.20| 2.20| 2.50| 2.10] 2.20| Ls80{ 1.70| 2.00| 1.60| 180
1.90| 2.15| 2.,20( 2.40| 2.10| 2.20| 1.8 { 170 2.10| 1.70| 170
.90} 215 220 2.55| 2.10| 2.25| 1.90| 1.85| L.75| Le60| L70
.90 2.20f 220 2.30 2.10| 2.25| 1.80] 1.70] Le0| 160) 2.00
1.90{ 2,20 2,20} 2.15) 2.10| 2.25| 1.80| 1.95! 1.65{ 1,60 210
1.90| 2.40| 2.20| 2.20] 2.10| 2.25| 1.80| 1.70f 1.60| L75[ 1.65
1.90| 2,40 2.20| 2.20| 2.10] 2.40| 2.20( 1.65{ 1.70| 2.30| 160
1.90] 2.40| 2.30| 2.10| 2,10 2.30{ 1.95| 1.65] 1.65| 1L.85( 160
1.90| 230 2.20| 2.00| 2.40| 2.40 2.25] 1.40{ 2.05| 1.65]| 1.60
1,901 2.20| 2.15| 2.00| 2.40| 2,40 2,30} 1.60| 1.95| L60] 1.60
2,20} 2.20| 215 190} 2,50} 2.40| 2.40{ 1.60} 2.15} 1.55}{ 1.60
2,201 2.20| 2.15| 1.95| 2.50| 2.40| 2.25| 1.60( 2.00| 1.50| 1.60
2.20] 2.40| 2,10| 1.90| 2.50} 2.05| 2.30| 1.60| 2.10| 1.85| 1.60
2.20| 2.30f 2.50| 1.90| 2.40| 2.15| 2.35| 1.60| 1.75| 2.30| 1.95
2.20| 2.30| 2.50| 1,90 2.20| 2.00| 2.05| 1.60| 1.95| 2.25| 160
2.20| 2.20| 2.40] 1.90| 2.20| 2.00| 2.00| 1.70| 1.85{ 1.10| 1.75
2,20 2.15| 2. 1.90| 2,10 2.05] 1.85| 1.80| Le65]| 1.90| 185
2.20{ 2.15| 2.30 | 1.90| 2.05| 1.95| 1.80( 1.70| 1.60| 2.25| 170
2,207 2.10| 2,201 1.90| 2.10( 2,25 0.00! 1.60| 2.15; 2.30| 170
2,20 2.20 2.20| 2.05| 2,10| 2.05| 2.20| 1.60| 2.25| 2.10| 160
2.60 | 2.20 2,30 2.10| 2,10| 1.90| 1.80| 1.60| 2.15| 2.20| 1.9
2.60| 2.20f 2.30| 2.15| 2.15| 2.15| 1.85| 1.65]| 1.80 .00 1.60
2.40| 2.15| 2.10| 1.95| 2.20| 1.90| 1.85| 1.65| 1.65 .85 1 180
2.40} 2,10 2,201 2.05| 2.20| 1,90 2.05| 1.75| 1.95 .80 L70
2.20f 2.10] 2.20| 2.10( 2.15| 2.05! 1.70| 1.65| 2.10 .80 1.60
2.20f 2,10 2.30| 2.65| 225| 1.80| 1.75]| 1.85| 2.00 .80} 1.90
2,20 210} 2.20) 2.40| 2.15] 1.90| 1.90| 1.80| 1.60 .80 ] 1.80

....... 2.05| 2,20 2.30| 2,15 1.80| 1.85¢| 1.60| 1.60| 2.00] 2.00
....... 2.10 |.......] 2.40(|.......] 1.80| 170 (... ..cceiicifennnol] 1.80

NoTE.—On July 27 a small board wassubstituted for a larger one in the canal below the gage; gage height '
of 1.7, beginning July 27, equivalent to 1.8 before that date.

WAIHEE CANAL AT WEIR NEAR WAILUKU, MAUI.

Location.—About half a mile above Wailuku and about 1,000 feet below the inverted
siphon crossing Tao Valley.

Records available,—January 1, 1911, to December 31, 1912.

Discharge.—Measured by 14-foot sharp-crested weir, without end contractions.

Cooperation.—Records furnished by Hawaiian Commercial & Sugar Co.

Daily discharge, in million gallons, of Waihee canal at weir near Wailuku, Maus, for 1912.

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

22.40 | 19.80 | 14.00 | 13.30 | 11.20 | 9.77 | 13.20 | 12.70 | 29.20
28.60 | 26.10 | 14.50 | 11.40 | 11.40 | 12.70 | 15.90 | 13.30 | 15.20
37.40 ) 24.30 | 13.40 ) 11.50 | 11.00 | 13.30 | 11.80 | 10.40 | 34.50
39.20 | 18.30 | 11.80 | 12.00 | 11.00{ 10.50 | 20.80 | 9.23 | 15.60
26.10 | 17.60 | 13.10 | 17.00 | 11.30 | 10.20 | 14,20 | 10.20 | 14.30

33.00 ( 18.70 | 12.70 | 15.60 | 11.70 | 11.20 | 11.10 { 9.33 | 19.30
40,101 17.10 | 13.40 | 15.80 | 12.40 | 12.70 | 10.80 } 9.77 | 35.80
29.80117.10 13.30| 23.80 | 11.70 | 11.00 | 10.80 | 12.40 | 85.40

27.70 1 18.30 | 13.901 32.30 } 11.60 | 11.30 | 10.60 | 33.60 | 19.00
28.20 | 18.10 | 24.60 | 32.10 | 12.60 | 11.00 | 12.10 | 14.00 | 14.30
29.30 | 17.20  23.70 | 20.40 { 16.10 | 10.80 [ 20.00 | 9.93 | 14.00
42.00 | 17.50 | 19.90 | 23.00 | 13.30 | 10.60 | 22.90 | 9.53 | 13.60
26.60 | 16.00 | 19.60 | 30.90 | 13.90 | 9.80 | 21.00 [ 9.37 | 13.40
56.40 } 13.30 ( 22.80{ 24.90 | 21.10 | 9.00 | 22.70 | 9.67 | 15.40
28.90 | 13.10 | 23.80 | 15.40 { 20.60 | 9.70 | 13.50 | 16.80 | 14.40
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Daily discharge, in million gallons, of Waihee canal at weir near Wailuku, Maui, for
1912—Continued.

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

88.10 | 14.60 | 19.30 | 16.80 | 18.60 | 9.87 | 11.40 | 39.40
34.00 | 14.30 | 13.80-( 14.30 | 14.10 | 9.60 | 11.90 [ 29.00
28.70 | 14.20 | 13.90 | 13.70 | 11.90 | 11,30 | 11.00 | 31.60 { 21.50
30.50 | 16.30 | 12.80 | 14.70 | 12.30 | 10.70 | 10.10 | 18.10
28.30 | 14.30 | 13.50 | 13.80 | 11.30 | 11.50 | 12.70 40

26.00 | 15.10 { 17.10 [ 17.90 { 9.33 | 10.30 | 12.90
13.60 3

e 1500 [ T80 L L1820 an 0

Monthly discharge of Waihee canal at weir near Wailuku, Maui, for 1912.

Discharge in million gallons. Run-off
(totalin
Month. million
Maximum. | Minimum. | Mean. gallons).
19.80 9.7 13.4 415
45.40 9.50 17.0 492
29. 40 13.40 20.3 " 629
56. 40 16.40 28.8 864
30. 50 13.10 17.8 552
24.60 11.80 15.9 477
32.30 11.10 16.6 514
21.10 9.33 13.0 390
20.00 8.50 10.9 328
22.90 10.10 14.0 433
39.40 8.03 16.2 485
35.80 12.60 20.1 622
56.40 8.03 17.0 6,200

SPRECKELS DITCH NEAR WAIHEE, MATI

Location.—~About 2 miles west of Waihee and about 500 feet below intake.

Records available.—November 17, 1910, to December 31, 1912.

Gage.—Vertical staff; read twice daily, at about 4 a. m. and 3.30 p. m. Septem-
ber 7, 1912, gage was removed to a point a short distance upstream and placed at
new datum. '

Channel.—Probably permanent.

Discharge measurements.—Made by wading.

Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements of Spreckels ditch near Waihee, Maut, in 1912.

Date. | Hydrographer. hgiﬁ%. c]ll)ﬂ.ll‘s-ge. Date. | Hydrographer, hgz%ft. c}grlie.
Feet, Secft, Feet, Sec.ft.
July 8] J. B, Stewart....... 0.24 2.06 || Oct. 29 | J. B. Stewart...... 0.21 1.67
Aug. 61..... do .. .15 1.01 §| Dec. 1| C.T. Bailey........ 1.66 58.7
Sept. 71{..... do .30 2.82
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Daily gage height, in feet, of Spreckels ditch near Waihee, Maui, for 1912.

[Joaquin Santos, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.40 0.10| 1.30} 1.25| 0.30] 0.75| 0.10] 0.20]| 0.15]| 0.2 0.20]| L.70
.40 L1000 1,204 1.65 .50 .50 10 .20 . 20 20f 1.10
.60 .10 1.20] 1.80 .60 20 .10 .20 .15 20| 1.80
.50 10| 1.20| 1.70 40 15 .15 .20 .15 1.00 20 40
.30 10 1.50| 1.60 .30 15| 1.00 .20 .15 .18 .20 .30
.20 .10 1201 1.50 40 .10 .62 18 .15 15 .20 95
.20 .10f 100§ 1.70 50 .15 .70 15 .90 .15 20| 1.05
.20 .10 1.20f 1.50 .70 .10 .90 20 .20 .15 20 30
.20 10| 1.20 .95 .60 101 175 60 .20 .20 1.80 .40
.20 Jd0f 120 .80 .50 .05 1.05 25 .15 .25 .
15 L1041 1.20 .89 .40 1.50| 1.60 60 15 .90 .20 .25
10 104 1.10 70 350 1001 170 70 15 .90 .20 20
10| 1004 1.10 .70 .30 .90} 1.60 65 15 .55 .20 20
10 601 1.10 .80 .25 951 1.15 90 15 .65 .20 20
00 .60 1.10 .60 .20 .80 .20 1.05 15| L00| 100 .20
.00 .40 1251 1.90 .20 .45 .851 1 .15 .20 1.80] 1.00
.00 .401 120} 170 .20 .50 .20 15 .15 .20 1.40 30
.00 . 1.30| 1.25 .20 .30 .20 15 .15 .201 1.80| 1.10
L1040 100§ 1,10} 1.10 .20 .30 .20 15 .15 .18 .30
10 701 1151 1.20 .25 .20 .20 15 .15 .20 1.10 30
00 .80 .80 .70 .15 .50 1.20 5] 1.351 1.75 .30
00 1.2 .70 .60 .20 .40 20 1.45 .15 1.30 .35 .30,
00| 1.60 .60 .70 .15 .15 .20 .15 .15 .20 .70 .30
00} 1.50 .40 .90 .15 .30 .15 .15 .20 1.40 .
05 .56 .40 .70 .15 .20 20 .15 .30 .20 .90 .40
L1047 140 .40 .50 .20 20 .20 .92 15 .20 .80 .30
.10 L.40 .80 .40 | 1.50 15 .22 .00 20 .50 .80 .36
L1071 1.20 .60 .70 L.70 15 .20 .00 201 1.00 .80 102
.10} 1.20 .70 50 1.70 10 .20 .00 15 .25 .80 .55
10}....... .50 .40 .80 10 .20 .00 18 .30 1.05| 100
10)....... N1 R 150 ....... 20 15 ... 105 |eeannnn

WAIEHU STREAM BASIN.

NORTH WAIEHU STREAM NEAR WAILUKU, MAUIL.!

Location.—About 2} miles northwest of Wailuku, 1 mile above Waihee Canal cross-
ing, and 50 feet above the intake of the North Waiehu ditch.

Records available.—July 9 to December 31, 1912.

Gage.—Vertical staff; read twice daily, at 6 a. m. and 4 p. m.; datum unchanged.

Channel.—Probably shiiting; bed of stream of gravel and small bowlders.

Discharge measurements.—Made by wading.

Accuracy.—Good.

Cooperation.—Station is maintained in cooperation with Wailuku Sugar Co.

Discharge measurements of North Waiehu Stream near Wailuku, Maui, in 1912.
[Hydrographer, J. B. Stewart.}

Gage Dis-~ Gage Dis-
Date. heiZit. charge. Date. height. | charge.
Feet. Sec.ft. Sec.t.
21,10 2.06 5.09
.65 5.51 4,13
.65 5.52 8,92
e Old gage.

1 This station replaces the two stations formerly maintained on North Waiehu Stream and North
‘Waiehu ditch.
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Daily gage height, in feet, of North Waichu Stream near Wailuku, Maui, for 1912.

[E. Soper, observer.}

Day. July.| Aug. | Sept.| Oct. Nov.] Dec. Day. July.| Aug. [Sept.] Oct. | Nov.| Dec.

0.60 | 0.60 | 0.60 | 0.65 | 0.72 || 16.......... 0.60 | 0.62 | 0.60 | 0.65] 0.80 | 0.60
.60 .62| .68| .65 (U1 I (S, .60 .60 .60} .65] .70 .
.60 .60 .62| .65 I3 | T, .60| .60] .60| 65| .70 .60
.601 .60] .83| .65 L0 19 .62] .60 .60| .65] .65 .60
.60| .60 .65| . 68 1120....... .. .60°| .60] .60 .65 .75 .60
.60 .60 .65| .65 .60 || 21.......... .60} .60f .60| .66 .70 .61
.60 .61} . .62 W65 122,000 ... . .65 .60 .70) .70 .60
.60 .60 .65} .66 .60 (] 23.......... . .60} .65 . .70 .60
.60 .60 .65 .70 W60 || 24 ... .60 .60 .60| .65} .70 .
.60 .60 . .65 W60 25 ... . .60 .60 .65] .70 .
.62] .60] .64] .62 £60 || 26.-aain..n .60) .60 .62| .65) .70 .60
.64 601 .70} .62 «60 | 27..... ... .601] . ) ) () .60
.61 . J74| .62 . b3 TR .60 .60 . .68 . .60
621 .60] 75| .62 W60 |1 200 e ... .60| .60| .61| .65 .65 .
.64| .60) .70 .62 W60 ) 3)eeaniin .60{ .60 .60| .65 .78 .60
F: ) .80 .60 [...... W63 f...... N

Daily discharge, in second-feet, of North Waichu Stream near Wailuku, Maui, for 1912.

Day. July.| Aug. | Sept.| Oct. | Nov.| Dec. Day. July.| Aug. | Sept.| Oct. | Nov.| Dec.
4.2] 4.2 4.2 &5 7.4 4.2| 4.7 42| 55(10.0 4.2
4.2 47| 6.3] 55 6.8 4.2 4.2 4.2) 55| 6.8 6.3
4.2 4.2 47| 5.5 0.4 4.2 42| 42| 55| 6.8 4.2
4.2} 4.2)13.2| 5.5 6.8 4.7 42| 42| 55| 5.5 4.2
42| 42| 55| 55 6.3 42| 42| 42} 55| 84 4.2
4.2 42| 55| 55 4.2 4.2 42| 4.2} 58| 6.8 4.5
4.2 4.4 55| 4.7 5.5 4.2} 65| 4.2) 6.8| 6.8 4.2
4.2| 42| 55| 5.8 4.2 4.2 42| 55| 6.3| 6.8 4.2
42| 42} 55 6.8 4.2 4.2 4.2 42| 55| 6.8 4.2
4.2 4.2 5.5 5.5 4.2 42| 42| 42| 55 6.8 4.2
4.7 42| 52| 4.7 4.2 4.2 42| 47| 55| 6.8 4.2
52| 42| 6.8 4.7 4.2 4.2 42| 45| 6.8| 55 4.2
4.5 42| 81| 471, 42 4.2 42| 6.3 6.3} 55 4.2
4.7 42| 8.4 4.7 4.2 4.2 42| 45| 55| 55 4.2
5.2 42| 6.8] 4.7 4.2 42| 42| 42} 55| 9.4 4.2
4.2 4.2|...... 5.5 [.cca-. 4.2
|
Monthly discharge of North Waichu Siream near Wailuku, Maut, for 1912,
Discharge in second-feet. )
& Run-off |, con-
Month. (total in racy.
. Maximum. | Minimum. | Mean. | 3cre-feet).
............... 6.8 4.2 4.69 214.0 | B.
5.5 4.2 4.36 268.0 | B.
6.3 4.2 4.40 262.0 | B.
13.2 4.2 6.10 375.0 | B.
10.0 4.7 6.12 364.0 | B.
9.4 4.2 4.83 297.0 | B.
The Periof. . -« oneeeemeeeeeeaeeeeeeeeeedeei e 1,780.0

SOUTH WAIEHU STREAM NEAR WAILUEU, MAUL!

Location.—About 1} miles northwest of Wailuku and 75 feet below diversion dam
for South Waiehu ditch.

Records available.—July 10 to December 31,1912,

Gage.—Inclined-staff gage; read daily, at 5 a. m. and 5 p. m.; datum unchanged

Channel.—Shifting.

1 This station replaces the one formerly maintained at the diversion dam.
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Discharge measurements.—Made by wading.
Accuracy.—A. discharge rating has not yet been obtained.
Cooperation.—Station maintained in cooperation with Wailuku Sugar Co.

Discharge measuremenis of South Waiehu Stream near Wailuku, Mauz, in 1912,

Date. Hydrographer. hgiag%let. ch]z)tisg-e.

Feet, Sec.-ft.
0.20

July 10 0.30 B
16 .28 .15

Sept. 6 .33 .20

Dec. 1 .34 .20

Daily gage height, in feet, of South Waichu Stream near Wailuku, Maui, for 1912.

Day. Aug. | Sept.{ Oct. | Nov.| Dec. Day. Aug. | Sept.| Oct, | Nov.| Dec.

TAO STREAM BASIN.
IAQO STREAM NEAR WAILUKU, MAUI

Location.—About 3 miles west of Wailuku and one-fourth mile below the forks of
the stream.,

Records available.—May 7, 1910, to December 31, 1912.

Drainage area.—Not mapped.

Gage.—Friez clock register; datum unchanged.

Channel.-—Rough; several changes in control since station was established.

Discharge measurements.—Made by wading and from cable and car at gage.

Accuracy.—Records very good.

Discharge measurements of Ino Stream near Watluku, Maui, in 1912,

Date. Hydrographer. h‘iiag%et. ch%rigg-e.

Feet. Secft.
TJuly 15| J. B, StewWart. .o e et eaaaan 2.90 38.5
Aug, 30 |..... L L T PN 2.78 24.9
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Monthly discharge of Ino Stream mear Wailuku, Maut, for 1912.

Discharge in second-feet.
Run-off |,....
Month, (totalin |40
Maximum. | Minimum.| Mean, | 3cre-feet).
3.0 25| 245 1,510 | B.
210.0 24.0 72.9 4,190 | A,
235.0 44.4 96.6 5,940 | A,
302.0 42.3 97.2 5,780 | A.
72.0 276 3.1 20650 | A,
50.0 22.5 35.8 2,1304 B.
106.0 21.5 33.5 2,370 | B.
72.0 20.0 32.4 1,990 | B.
57.2 17.8 26.9 1,600 | B.
82.5 23.0 38.4 2,360 | B.
163.0 23.0 51.2 3,050 | A.
69.0 80.0 44.0 2,710 | A,
302.0 17.8 50.0 36,300

MANIANIA DITCH NEAR WAILUKU, MAUI

Location.—About 2} miles west of Wailuku and 800 feet below intake.

Records available.—November 14, 1910, to December 31, 1912,

Gage.—Vertical staff; read twice daily; gage moved about December 30, 1911; new
.locatior. and datum.

Channel.—Probably permanent.

Discharge measurements.—Made from plank 50 feet above gage.

Accuracy.—Tair.

Cooperation.—Station maintained in cooperation with Wailuku Sugar Co.

Discharge measurements of Maniania ditch near Wailuku, Mausi, in 1912.

Gage Dis-
Date. Hydrographer. heig%t. charge.

Feet. Sec.-ft.
July 9| 3. B. Btewart.. oo oo et ciaaaas 1.50 30.0
Dec. 9| C.TBAHSY.nnn e oem oo 1.10 19.8

Daily gage height, in feet, of Maniania ditch near Wailuku, Mauz, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. { Oct. | Nov. | Dec.
1.50| 1.00§ 1.10| 1.35] 1.30| 1.35) 1.20{ 1.10| 1.05| 1.45| 1.30] 1.10
1.45| 1.45| 110 1.35) 1.35] 1.30} 1.20} 1.10] 1.40| 1.50| .90{ 1.35
1.40| 150 .90 1.35) 1.35} 1.25] 1.20) 1.10| 1.10} 1.30| .90 .90
1.30 1.20] .90| 1.25| 1.35} 1.25{ 1.20{ 1.05| 1.20| 1.50| 1.05| 1.00
1.25) 1.20) 1.05) 1.25} 1.20} 1.20} 120} 1.05) L1565} 1.30| 1..05]| 120
1.201 1.10{ 1.05| 1.25| 1.36| 1.20| 1.25| 1.05| 1.20) 1.10| 1.05| 1.25
1.20| 1.10{ 105} 1.20| 1.35| 1.25| 1.30| 1.30) 1.30) 1.16( 1.00]| 1.20
.46 1.06f 1.10| 1.20| 1.356| 1.35| 1.40| 1.10| 1,00 1.12| 1.20] 1.00
1.40f 1.10] 1.10} 1.20| 1.30| 1.25| 1.40| 1.30| 1.15| 1.05| 1.40| 1.20
1.25| 1.05) 1.00| 1.20| 1.30| 1.40| 1.35| 1.30| 1L.05| 1.05| 1.20| 1.25
1.25] 1.30} 1.1 1.25| 1.30| 1.45| 1.40] 1.30| 1.05} 1.05] 1.40| 1.20
1.161 1.15} 1.15| 1.10| 1.20| 1.40| 1.40| 1.30{ 1.05| 1.30] 1.30{ 1.20
L15| 1251 1.20 .95 | 1.25 1.45] 1.209 1.25 951 1.40f 1.25¢1 1.12
1.10f 1.30} 1.20{ 1.00{ 1.25| 1.45] 1.20| 1.50| .95| 1,50 1.156] 1.15
1.10| 1.10} 1.20] 1.20] 1.25( 1.45| 1.40] 1.50 .90 | 1.45| 1.40] 1.00

1.10] 1.25| 1.20| 1.25| 1.25| 1.50| 1.40 951 1.35 1 1.351 1.30
1.10 .75 1.20| 1.25| 1.45{( 1.40{ 1.35 L9561 125 1.201 1.20
1.00} 1.20{ 1.20| 1.25| 1.40| 1.40] 1.15| 1.00| 1.12} 1.20{ 1.30
1.20f 1.25| 1.00] 1.25| 1.40| 1.35{ 1.20| 1.00| L.10| 1.20{ 1.45
.40| 1.25) 1.05| 1.35| 1.40| 1.25| 1.10) Lo00| .95} 1.20] 1.35
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WAIKAPU STREAM BASIN.

WAIKAPU STREAM NEAR WAIKAPU, MAUL
Location.—About 5 miles southwest of Wailuku and 14 miles west of Waikapu, 500

feet below Palolo ditch.

Records available.—November 25, 1910, to December 31, 1912.
Gage.—Vertical staff; read twice daily, at 9 a. m. and 2 p. m.; datum unchanged.

Channel.—Shifting.

Discharge measurements.—Made by wading.

Accuracy.—Fair.

Discharge measurements of Waikapu Stream near Waikapu, Maui, in 1912,

141

Date. Hydrographer. hgiag%et. chlz)a]rze‘ Date. Hydrographer. hgi?g%et. ch]zjrsg-e.
Feet, Sec.-ft. Feet. Sec.Ht.
July 9| 7. B.Stewart...... 0.9 6. Oct., 18 | J. B. Stewart...... 0.30 0.25
121..... s 1o T .50 .50 || Nov. 20 |..... L £ T, .70 2.34
Aug. 30 |..... {5 [ PO .31 .36 || Dec. 11 | C, T. Bailey........ .30 .22

Daily gage height, in feet, of Waikapu Stream near Waikapu, Maut, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.38| 0.32( 0.42( 1.10{ 0.38f 0.30| 0.30! 0,35} 0.30{ 0.30{ 0.30| 0.35
.38 . 1.49 | 1.18 .38 .29 .30 .38 .32 .40 .30 .30
.38 51 1.40| 1.34 .38 .28 .30 .39 .30 .30 .30 .48
. 2,02 .35 .28 .30 .38 .30 .31 .30 .30

1.81 .32 .28 .30 .38 .30 .30 .30 <30
1.12 .30 .25 .30 .40 .30 .30 .30 .30
1.38 .30 .30 .29 .40 .31 .28 .30 .38
1.21 .31 .30 .28 .40 .30 30 .31 .30
.91 .30 .30 1.36 .40 .30 30| 1.48 .30
.50 .30 .62 .66 .40 +30 .30 .35 .30
.52 .30 .39 .39 .40 .30 .30 .30 .30
1.91 .30 .34 .34 A2 .30 .30 .30 .30
.89 .30 .31 .54 .40 .30 .34 .30 .28
1.46 +30 .30 .44 .40 .30 .45 .28 .30
.86 .30 .48 42 .74 «30 .30 .28 .30
.65 .30 <35 .42 .48 +30 .30
.68 .30 .38 41 .40 30 .31
.70 .28 .30 .38 .39 .30 .30
.45 .28 .30 «35 .35 «30 .30
.52 .30 .30 35 .35 .30 .30
.54 .28 .48 .35 .30
.42 .28 .30 .34 .31
.42 .28 .30 .32 .30
.40 .49 .41 .32 .30
.40 .36 .31 .32 .30
.40 .36 .30 .32 .30
.45 .59 .30 .32 .30
.40 .40 .30 .32 .30
.39 .36 .30 .40 .30
.38 .30 .30 .40 .30
....... {1 1 R, .38 .30
of Waikapu Stream near Waikapu, Maui, for 1912.

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

0.3 0.2 0.3} 13.0 0.3 0.2 0.2 0.5 0.2 0.2 0.2 0.2
.3 1.2} 34.3¢ 16.2 3 2 .2 «3 .2 .3 2 .2
3 .61 2801 24.4 .3 .2 2 ] 2 2 2 .5
.3 1.0 1.8} 87.6 2 2 2 .3 .2 2 2 .
.3 .2 .4 o 2 2 2 3 2 2 2 .
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Daily discharge, in second-feet, of Waikapu Stream near Waikapu, Maut, for 1912—Contd.

Day. Jan. | Feb. Apr. July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.3 0.2 0.5| 13.8 0.2 0.2 0.2 0.3 0.2 0.2 0.2 0.2
.3 .2 1.4 26.8 .2 .2 .2 .3 .2 2 .2 -3
.5 .2 3 1.5 .2 .2 .2 .3 .2 .2 .2 .2
.3 .2 9.8 6.3 .2 2| 25.6 .3 .2 .21 33.6 .
.3 2] 27.4 .5 .2 1.2 1.6 .3 .2 .2 .2 .2
.3 51 4.8 .6 .2 .3 .3 .3 .2 .2 .2 .2
.3 .21 2.0 74.2 .2 .2 .2 3 2 .2 .2 .2
.3 31 20.0 5.8 .2 .2 7 .3 .2 .2 .2 .3
.3 .2 81 32.2 .2 .2 -4 .3 .2 4 .2 .2
.3 .2 .2 5.2 .2 .5 .3 2.8 .2 .2 .2 .2
.3 .2 .2 1.5 .2 .2 -3 .5 .2 .21 23.2 .2
.3 .2 2.0 1.8 .2 .3 .3 .3 .2 .2 6.6 .2
.3 21 1.4 2.0 .2 .2 .3 .3 .2 .21 18.0 .2
.31 15.0 W7 .4 .2 .2 .2 .2 .2 .2 .3 .2
31 24.4 5.8 .6 .2 .2 .2 .2 .2 .21 12,2 .2
3 12.2 2.8 7 .2 .5 .2 .2 .2 .2 .5 .2
.3 1.4 .4 .3 ] 2 .2 .4 .2 .2 .6 .2
.3 -4 3 .3 .2 .2 .2 .3 “2 .2 .2 .2
.3 .3 .3 .3 .5 .3 .2 .3 .2 2 .2 .2
.2 .3 .2 3 .3 .2 2 .3 .2 .2 .2 2
26 e .2 .8 .3 .3 .3 .2 .2 .3 .2 ] .2 .2
- 2| 75.4 .3 .4 1.0 .2 .2 .2 .2 .9 .2 .2
2| 44.8 .3 .3 .3 .2 .2 .2 .2 .3 .2 .2
.3 1.0 .3 .3 .2 .2 3 .2 .2 .2 .2 .3
1. 3 O, 1.0 .3 .2 .2 .3 .2 .3 .2 .2 .2
22 loeeena] 2.8l .2 .3 2 feeenees 2leeeeied| -2
Monthly discharge of Waikapu Stream near Waskapu, Maus, for 1912.
Discharge in second-feet.
charge In second-feot, Run-off |,
Month. (total in raccc;l.
Maximum. | Minimum.| Mean. | 2cre-feet).
0.5 0.2 0.29 17.8 | C.
75.4 .2 6.28 361.0) C.
4.8 .2 7.07 435.0 | C.
87.6 .3 13.20 785.0 { C.
1.0 .2 .25 15.4 | C.
1.2 .2 . 15.5 | C.
25.6 .2 1.1 68.2 | C.
2.8 2 .36 22.11C.
.3 .2 .20 19 C.
.9 2 . 14.8] C.
33.6 .2 .33 ©19.6{ C.
.5 .2 . 12.9} C.
87.6 .2 2.70 1,780.0

SOUTH SIDE WAIKAPU DITCH NEAR WAIKAPU, MAUL

Location.—About 1} miles west of Waikapu, 1 mile below ditch intake, and 5 miles

southwest of Wailuku.

Records available.—November 21, 1910, to December 31, 1912.

Gage.—Vertical staff; read twice daily, at 9 a. m. and 2 p. m.

Channel.—Permanent.
Discharge measurements.—Made from plank over ditch about 400 feet below gage.

Accuracy.—Records good.

Cooperation.—Station is maintained in cooperation with Wailuku Sugar Co.
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Discharge measurements of South Side Waikapu ditch near Watkapu, Mauz, in 1912,

Dote. | Hydrographer. | 0886 | DI} Date. | Hydrographer. | Sage | Div

Feet., Sec.-ft. Feet. Sec.ft.
Mar. 81{J. B, Stewart...... 0.84 8.02 || Oct. 18| J.B. Stewarf...... a0, 59 3.56
July 9|..... Lo [ SR, 1.07 11.4 || Nov. 20 }..... [ 1 J . .90 9.68
Aug. 30 |..... [+ P, .65 4.90 || Dec. 11 | C.T. Bailoy.ceren..|. .62 4.58

o New gage Oct. 18, 1912.

Daily gage height, in feet, of South Side Waikapu ditch near Waikapu, Mout, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. ] Oct. | Nov. | Dec.
0.51{ 0.89( 1.05| 0.80{ 0.71| 0.70} 0.70} 0.65] 0.60| 0.60} 0.68
91 LO5] 1.14 .80 .70 .70 .70 .70 .35 .60 .60
.821 Lol| 111 .80 0) .70 .70 .66 .61 .58 .78
721 L00| 1.20 .78 .70 L0 .70 .65 .62 .58 .68
.61 .90 .95 .78 01 W70} .70 .65 .60 .58 .60
.58 .90 110 W75 .70 .69 .70 .65 .60 .58 .60
.58 951 1.15 .75 .71 .68 .70 .69 .58 .58 .78
.85 .89 1 111 L7181 .70 .68 .70 .65 .58 .58 .71
.59 L06 .96 .75 .70 | 1.10 .70 .64 58 .86 .66
58| Li11| 101 .74 70 62 58 78 60
681 1.15 .98 74 .89 .81 71 .61 .58 .65 60
.61 L10| 1.28 71 .84 .80 .75 60 .60 .60 .60
.66 | 1.10 .99 70 .85 92 W72 60 .65 .60 .60
.60{ Lo0| L12 70 .79 .80 | .70 60 .78 .58 60
.60 .90 | L.02 .70 .90 .74 96 60 .62 58 60
.60 .81 102 .71 .88 .75 89 .60 60 .96 .61
.60 9, 1.00 .70 .85 .74 72 .60 .60 60
.58 1.06 99 .70 .79 .72 69 .60 .92 .60

1.05 .80 98 70 75 .70 66 .60 .58 81
L10§ 1.00 96 71 70 .70 65 60 58 95 58
.52 .92 94 .70 .80 70 65 .60 62 82 .58
.52 76 . 89 .70 .71 69 76 .60 | .68 84 .61
.52 .79 .81 .89 .69 .70 .70 62 .61 75 .60
.59 .79 85 .90 .78 70 62 .60 60 70 .58
.52 80 74 .82 .70 .71 70 62 .60 60 68 .58
.50 90 .79 .80 .79 W70 .70 71 64 .60 65 .58
501 111 .79 .82 .92 .70 .70 80 60 .86 60 .55
50| 1.06 .78 W7 .82 .69 .70 .70 65 .75 60 .58
.54 99 78 .82 68 .70 69 .62 60 .56
N I .95 . .79 .68 .70 69 68 .60 .61 .58
850 Joea.... 98 [....... st 2 PO .70 .65 ...l .681.......] .58

Daily discharge, in second-feet, of South Side Waikapw ditch near Waikapu, Maui, for
1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.2 2.9 881 1.7 7.3 5.9 5.7 5.7 5.0 4.2 4.2 5.4
4.2 9.2 1.7/ 13.4 7.3 5.7 5.7 5.7 5.7 1.0 4.2 4.2
3.9 7.6 11.0| 12.8 7.8 5.7 5.7 5.7 5.1 4.4 3.9 7.0
3.9 6.0 10.8) 14.5 7.0 5.7 5.7 5.7 5.0 4.5 3.9 5.4
3.9 4.4 9.0 9.9 7.0 5.7 5.7 5.7 5.0 4.2 3.9 4.2
3.9 3.9 9.0 | 12.6 6.5 5.7 5.6 5.7 5.0 4.2 3.9 4.2
3.9 3.9 9.9 13.6 6.5 5.9 5.4 5.7 5.6 3.9 3.9 7.0
7.0 3.5 8.8 I12.8 7.0 5.7 5.4 5.7 5.0 3.9 3.9 5.9
4.4 4111191 10,1 6.5 57| 12.6 5.7 4.8 3.9 8.3 5.1
4.2 3.91 12.8 110 6.3 8.2 9.9 5.7 4.5 3.9 7.0 4.2
3.9 54| 13.6{ 10.4 6.3 8.8 7.5 5.9 4.4 3.9 5.0 4.2
3.9 4.4 12.6| 16.1 5.9 8.0 7.3 6.5 4.2 4.2 4.2 4.2
3.9 5.1] 12.6| 10.6 5.7 8.2 9.4 6.0 4.2 5.0 4.2 4.2
3.9 4.2 10.8| 13.0 5.7 7.1 7.3 5.7 4.2 7.0 3.9 4.2
3.5 4.2 9.0 1L.2 5.7 9.0 6.3 10.1 4.2 4.5 3.9 4.2
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Daily discharge, in second-feet, of South Side Waikapu ditch near Watkapu, Maud, for

1912—Continued.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
b L . 3.5 4.2 7.5 11.2 5.9 8.7 6.5 8.8 4.2 4.2 10.1 4.4
17 e 3.5 4.2} 10.4| 10.8 5.7 8.2 6.3 6.0 4.2 4.2 8.3 4.2
18, .3.5 3.91 119 10.6 5.7 7.1 6.0 5.6 4.2 4.2 9.4 4.2
19, e 3.5¢ 1.7 7.3 | 10.4 5.7 6.5 5.7 5.1 4.2 3.9 7.5 4.2
20 . 3.1% 12.6 | 10.8| 10.1 5.9 5.7 5.7 5.0 4.2 3.9 9.9 3.9
21 3.1 9.9 9.4 9.7 5.7 7.3 5.7 5.0 4.2 4.5 7.6 3.9
22, 3.1 6.7 8.2 8.8 5.7 5.9 5.6 6.7 4.2 5.4 8.0 4.4
. T, 3.1 7.1 7.5 8.8 5.6 5.7 5.7 4.5 4.4 4.2 6.5 4.2
24, .l 4.1 5.7 7.1 8.2 9.0 7.0 5.7 4.5 4.2 4.2 5.7 3.9
25 it 3.1 7.3 6.3 7.6 5.7 5.9 R 5.7 4.5 4.2 4.2 5.4 3.9
260 . e 2.8 9.0 7.1 7.3 7.1 5.7 5.7 5.9 4.8 4.2 5.0 3.9
b7 2.8 12.8 7.1 7.6 9.4 5.7 5.7 7.3 4.2 8.3 4.2 3.5
28, ... 2.8 1L.9 7.0 7.1 7.6 5.6 5.7 5.7 5.0 6.5 4.2 3.9
29 e 3.4 10.6 7.8 7.0 7.6 5.4 5.7 5.6 4.2 4.5 4.2 3.6
B30t 4.8|....... 9.9 7.3 7.1 5.4 5.7 5.6 5.4 4.2 4.4 3.9
b3 P 2.8 ... 10.4 ... .. 7.1 ... 8.7 5.0 [-eemnan 5.4 0. ... 3.9
Monthly discharge of South Side Waikapu ditch near Waskapu, Maui, for 1912,
Discharge in second-feet. Run-off N
Month. (totalin | :g;‘
Maximum. | Minimum.| Mean, | 2cre-feet).

January. ... 7.0 2.8 3.73 220.0 | A.

February.. 12.8 2.9 6.56 377.0 | A,

March... 13.6 6.3 9.60 590.0 | A.

16.1 |« 7.0 10.50 625.0 | A.

9.4 5.6 6.60 406.0 [ A.

9.0 5.4 6.56 390.0 | A.

12.6 5.4 6.39 393.0 | A.

10.1 4.5 5.87 361.0 | A.

5.7 4.2 4.59 273.0 | A.

83 1.0 4.47 275.0 | A.

10.1 3.9 5.62 334.0 | A.

......................................... 7.0 3.5 4.44 273.0 | A.

.................................... 16.1 1.0 6.24 4,530. 00

PALOLO (EVERETT) DITCH NEAR WAIKAPU, MAUL
Location.—About 5% miles southwest of Wailuku and 1% miles west of Waikapu and

200 feet below ditch intake.

Records available.—November 21, 1910, to December 31, 1912.
Gage.—Vertical staff; read twice daily, at 9 a. m. and 2 p. m.; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made by wading.

Accuracy.—Records good.

Cooperation.—Station maintained in cooperation with Wailuku Sugar Co.

Discharge measurements of Palolo ditch near Waikapu, Moui, in 1912.

Ga, Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. Sec.-ft. Feet. | Sec.ft.
Mar. 8| J. B. Stewart 0.98 3.50 || Oct. 18 | J. B. Stewart. 0.88 3.
July 12 . .98 3.82 || Dec. 11| C. T. Bailey... .86 2.91
Aug. 30 |.. .89 3.27
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Daily gage height, in feet, of Palolo ditch near Waikapu, Maus, for 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. | Oct. | Nov. | Dec.
098] 1.01] 109 0.98{ 0.95| 0.95} 0.95} 0.92] 0.90] 0.88] 0.91
118 | 114 1.10 .98 .95 .95 .95 .95 .98 .88 .90
1.19 | 111} 115 .96 .95 .95 .95 .94 .90 .88 .96
1.09 | 109} 1.20 .95 .95 .95 .95 .90 .91 .88 .90

.98 l.02] LI1 .95 .95 .95 .95 .90 .90 .88 .88
.98 | L.04 .95 95 .95 .95 .95 .92 .90 .88 .88
.98 | 1.09 | 105 .95 .96 .95 .95 .91 .90 .88 .99
.98 1.00| 1.05 98 .95 .95 .95 .90 .88 .89
.99 1 1,091 1.02 95 95| L.11 .95 .90 .88 | 1.18 .90
.98 | 1.14 .95 .95 .99 4 1.01 .95 .90 .89 .92 88
1,051 1.15 .96 951 1.00 96 .96 .90 .89 .90 .88
1.01 | L14| 1.16 .95 .95 .98 .90 . .89 .88
1.02| L11 .95 95 98 | 1.00 .96 90 .95 .88 .88
.99 1.01] 1.06 .95 .96 .95 .95 . .98 .88 .88
.98 .981 1.05 95| 1.00 .95 .99 .90 .90 . .
.98 L9811 1.04 .96 .98 96 98 .90 W90 1.08 .89
98 | 1.06| 1.04 95 .95 95 .95 .90 901 1.01 .90
98 | 1.10 | 1.05 .95 .95 95 .95 .90 .89} 1.08 .88
1.14 | 1.00 .99 .95 .95 .95 .95 .90 . .95 .
114 1.04 .98 .96 .94 .95 .95 .90 .88 | 1.08 .88
111 | 1.02 98 .95 .99 .95 .95 90 .92 .96 .89
1.09 .99 .95 .95 .96 .95 98 .90 .92 .96 .89
1.05 .95 .95 .95 .95 .95 .95 .92 .90 . .8
1.060 .94 981 1 1.00 .95 . .90 .90 .90 .88
.98 .92 .98 .98 . .95 . .90 .90 .90 .88
101 .94 .95 .98 95 .95 .94 .91 .90 .90 .88
1.14 .95 .95 1 1.05 95 .95 .98 .90 1.01 .90 .86
111 .96 .98 .98 .95 .95 .94 .92 .98 .88 .8
1.02 .95 .98 .99 .95 .95 .94 .90 .90 .88 .86
....... .98 .98 .95 .95 .95 .96 .94 .88 .89 .88
....... 299 oo a9 el 95 ) Le4 ] .89 |eeee..| .88
Daily discharge, in second-feet, of Palolo ditch near Waikapu, Maus, for 1912.

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1ol 3.6 3.8 4.1 4.9 3.8 3.6 3.6 3.6 3.4 3.2 3.0 3.2
b J 3.8 5.8 5.41 5.0 3.8 3.6 3.6 3.6 3.6 3.8 3.0 3.2
- 3.6 5.9 5.1 5.5 3.7 3.6 36 3.6 3.5 3.2 3.0 3.7
L 3.6 4.9 4.9 6.0 3.6 3.6 3.6 3.6 3.2 3.3 3.0 3.2
- TR 3.6 3.8 4.2 5.1 3.6 3.6 3.6 3.6 3.2 3.2 3.0 3.0
L 3.6 3.8 4.4 3.6 3.6 3.6 3.6 3.6 3.4 3.2 3.0 3.0
T 3.8 3.8 4.9 4.5 3.6 3.7 3.6 3.6 3.3 3.2 3.0 3.9
- S 4.4 3.8 4.0 4.5 3.8 3.6 3.6 3.6 3.2 3.0 3.1 3.2
| S 4.0 3.9 4.9 4.2 3.6 3.6 5.1 3.6 3.2 3.0 .58 3.3

O, 3.8 3.8 5.4 3.6 3.6 3.9 4.1 3.6 3.2 3.1 3.4 3.
) 3.8 4.5 5.5 3.7 3.6 4.0 3.7 3.7 3.2 3.1 3.2 3.0
120, 3.8 4.1 5.4 5.6 3.6 3.7 3.6 3.8 3.2 3.2 3.1 3.0
13 381 42| 51| 36| 36| 38| 40| 37| 32| 36| 30( 30
L 3.8 3.9 4.1 4.6 3.6 3.7 3.6 3.6 3.2 3.8 3.0 3.0
T 3.6 3.8 3.8 4.5 3.6 4.0 3.6 3.9 3.2 3.2 3.0 3.0
) L 3.6 3.8 3.8 4.4 3.7 3.8 3.7 3.8 3.2 3.2 4.8 3.1
17t 3.6 3.8 4.6 4.4 3.6 3.6 3.6 3.6 3.2 3.2 4.1 3.2
L 3.6 3.8 5.0 4.5 3.6 3.6 3.6 3.6 3.2 3.1 4.8 3.0
19 e, 3.6 5.4 4.0 3.9 3.6 3.6 3.6 3.6 3.2 3.0 3.6 3.0
20 3.6 5.4 4.4 3.8 3.7 3.5 3.6 3.6 3.2 3.0 4.8 3.0
b1 U 3.6 5.1 4.2 3.8 3.6 3.9 3.6 3.6 3.2 3.4 3.7 3.1
P2 3.6 4.9 3.9 3.6 3.6 3.7 3.6 3.8 3.2 3.4 3.7 3.1
23, 3.6 4.5 3.6 3.6 3.6 3.6 3.6 3.6 3.4 3.2 3.2 3.0
24l 3.9 4.0 3.5 3.8 4.5 4.0 3.6 3.4 3.2 3.2 3.2 3.0
b2 T, 3.8 3.8 3.4 3.8 3.8 3.7 3.6 3.4 3.2 3.2 3.2 3.0
T 3.6 4.1 3.5 3.6 3.8 3.6 3.6 3.5 3.3 3.2 3.2 3.0
b7 GO, 3.6 5.4 3.6 3.8 4.5 3.6 3.6 3.8 3.2 4.1 3.2 2.9
28 i 3.6 5.1 3.7 3.8 3.8 3.6 3.6 3.5 3.4 3.8 3.0 2.8
20 3.7 4.2 3.6 3.8 3.9 3.6 3.6 3.5 3.2 3.2 3.0 2.9
) P, 3.8 |eceenns 3.8 3.8 3.6 3.6 3.6 3.7 3.5 3.0 3.1 3.0
23 S, 3.8 [ae... 3.9 1{..... o 86 1.a.... 3.6 3.5 |a.aa.ns 3.1 ... 3.0

14694°—wsp 336—14——10
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Monthly discharge of Palolo ditch near Waikapu, Maus, for 1912.

Discharge in second-feet.
Run-off [,....
Month. (totalin nfcy

Maximum. | Minimum, | Mean. | 3cre-feet).
January...........ooooaioal.. 4.4 3.6 3.71 228 | A.
February......... 5.9 3.8 4.38 252 | A.
arch......... 0. 5.5 3.4 431 265 | A.
April... 6.0 3.6 4.24 252 | A.
ay.. 4.5 3.6 3.72 229 { A,
June. 4.0 3.5 -3.69 220 | A.
July............ 5.1 3.6 3.68 226 | A.
August......... 3.9 3.4 3.62 223 | A.
September. ... 3.6 3.2 3.27 195 | A.
October........ 4.1 3.0 3.27 201 | A,
November...... 5.8 3.0 3.44 205 | A,
December...... 3.9 2.8 3.09 190 | A.

The year. 6.0 2.8 3.70 2,690

UKUMEHAME STREAM BASIN.
TUEKUMEHAME STREAM NEAR OLOWALT, MAUL

Location.—About 8% miles southeast of Lahaina and 24 miles east of Olowalu and
125 feet above intake of Olowalu Plantation ditch.

Records available.—August 14, 1911, to December 16, 1912.

Gage.—Inclined staff; read twice daily, at 10 a. m. and 4 p. m.; destroyed by freshet
December 16, 1912; not replaced before close of year.

Channel. -Shlftmg

Discharge measurements.—Made by wadmg

Accuracy.—Records good.

Cooperation.—Station maintained with Olowalu Sugar Co.

Discharge measurements of Ukumehame Stream near.Olowalu, Maui, in 1912.

Date. Hydrographer. h(e}iag + chlg,;Ze
Feet, Sec.-t.
July 80 | J. B. Btewart. oo eeeeeeaiieeeeacecaanaanaaa 0.50 | 5.40
T U IO W 151 0 PP, .53 4.66

Daily gage height, in feet, of Ukumehame Stream near Olowalu, Maust, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0. 0.75| 0.8 | 0.55| 0.55| 0.55| 0.50| 0.54| 0.55{ 0.51} 0.6C
72 .95 .95 .52 .52 .55 .50 50 .61 .50 .58
.68 .85 .92 +55 50 .55 .50 .50 .54 .50 .61
52 721 1.00 .55 .50 .55 .50 .50 .52 . 50 .5
50 72| 125 55 .50 <55 .50 .50 .52 50 .57
.48 .70 .90 .55 .50 .55 .50 .50 .50 .50 + 58
.45 .75 .95 .50 .50 .55 .50 .51 . 50 .50 .
.45 .68 .92 .50 .50 .62 .50 .50 .50 .50 .
.45 .75 . .50 .50 .85 .50 .50 .50 L15 . 60
.45 .75 .72 .50 .52 .65 .50 .50 .50 .65 .50
.48 105 .68} .50 .55| .60 .50) .50 .50[ ,60| .52
.50 92 .85 .50 .55 .60 .50 <50 .50 58 .52
.45 .85 .72 50 .85 .62 .50 .50 .50 05 .
.45 .72 .90 .50 . . .50 .50 .58 55 .55
.45 .70 .72 . .60 . .65 50 .50 . «52
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Daily gage height, in feet, of Ukumehame Stream near Olowalu, Maui, for 1912—Contd.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.48) 0.45| 0.70) 0.70| 0.50] 0.60| 0.58] 0.58| 0.50| 0.50
.45 .45 .65 .68 .50 .60 .55 521 .60 .50
45 .45 .72 .70 .50 .60 .55 B0 .50 .50
45 52 .70 .65 .50 .55 .55 .50| .50 .50
.45 80 . 60 . .55 B2 50 50
.45/ .84 ,72] .60) .50) .62| .50 .50 B0 .51
451 .61 .68 .60 .50 .58 .50 .56 .50 .52
45| .56 .60] .60} .50 .55 .50 50 .50 .
B0 .56 .60f .60 .B58) .60 .50| .50 .50 .
45| .56 .60 .60 .50 . .B0f .80 .50 B
.45| .60 .60| .60 52 .55] .50] .50 .51 .50
451 115 . .60 .62] .551 .50| . .50 .55
451 Lo02f .58 .60 .55 .BOf .55] .51 .56
.45 .80 | .60| .55 WB51 501 .55 . .52
A8 ... .68 .55 55 N3 - ' .52
Y P W72 |eaenenn 55 feannn.. 50| .85 [eaa...l .

OLOWALU STREAM BARSIN.
OLOWALU DITCH NO.1NEAR OLOWALT, MAUIL

Location.—About 7 miles east of Lahaina and 1 mile above Olowalu at Olowalu
Plantation power house.

Records available.—August 12, 1911, to December 31, 1912.

Gage.—Vertical staff; read twice daily, at 5.30 a. m. and 5.30 p. m.; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made in flume.

Accuracy.—Records fair.

Cooperation.—Station maintained in cooperation with Olowalu Sugar Co.

Discharge measurements of Olowalu ditch No. 1 near Olowalu, Maui, in 1912.

Gage Dis- Gage Dis-
Date. | Hydrographer. | yofS | cnarge, || Date. | Hydrographer. |yl | chargo,
Feet. Sec.-ft. Feet. Sec.ft.
Mar. 41 7J.B.8tewart....... 0.75 13.8 || July 30| J. B, Stewart....... 0.26 3.33
4].... do. .24 2.38 || Sept. 9|..... [+ [ R .30 4.00
4|..... do.. .27 2.71 || Dec. 14 | C. T. Bailey..._.... .31 4.50
June 29 |..... do. .36 4.74
Daily gage height, in feet, of Olowalu ditch No. 1 near Qlowalu, Maui, for 1912
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov, | Dec.
1. 0.40( 0.32} 0.75| 0.75| 0.42| 0.35| 0.40( 0.30| 0.32| 0.38}| 0.44| 0.42
2, « 61 .80 75 .50 .35 .40 .31 .41 .40 . .
3 40 75 .80 .78 .45 .35 .40 .32 .37 .32 .35 55
4 42 B 75 .75 . .35 .42 «35 .35 .30 35 42
5 .38 . 75 42 .52 .35 .41 .31 .32 .32 .35 .38
6.. 38 .40 .75 .52 50 .35 .40 30 .35 31 .36 .35
7.. .48 .35 72 «60 .52 .35 .40 .35 .35 .32 .30 .
8.. .50 . +55 . .38 .50 .35 .32 .32 .32 48
9.. .42 .35 .70 .42 .55 .35 .65 .34 .31 .30 .65 .40
) .40 <35 .85 .35 50 .38 .62 .35 .31 .30 . .36
Mo .32 .62 .82 .35 .50 .35 .50 .39 .30 .30 .48 .35
12, . . .45 78 .40 .45 .35 . .35 .30 .35 . .32
13 .30 . .80 .68 .40 .45 . .32 .30 . .36 .32
L R .38 .40 . .62 .38 .45 .49 +36 .30 .52 .35 «32
| L .38 . 78 «60 «40 . 47 « .30 .39 +35 <32
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Daily gage height, in feet, of Olowalu ditch No. 1 near Olowalu, Maug, for 1912—Con.
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Monthly discharge of Olowalu ditch No. 1 near Olowalu, Maui, for 1912.
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Discharge in second-feet.
Run-off Accu-
Month. . (tetal in racy

Meaximum. | Minimum. | Mean. | 2ere-feet). :

6.5 2.5 4,00 246.0 | A.

17.0 3.0 9.33 537.0 | A.

19.5 7.8 13.9 855.0 | A.

16.1 3.8 8.08 481.0{ A.

10.4 4.2 6.16 379.0 | A.

6.1 3.8 4.36 259.0 | B.

12.2 4.0 6.51 400.0 | A.

8.1 4.0 4.94 304.0 | A,

7.8 3.7 4.36 259.0 | A.

10.2 3.9 5.13 315.0 | A.

12.2 4.0 6.80 405.0 | A.

10.8 4.3 6.34 390.0 | A.

19.5 2.5 6.65 4,830.0

LAUNIUPOKO STREAM BASIN.

LAUNIUPOKO STREAM NEAR LAEAINA, MAUIL

Location.—About 5 miles southeast of Lahaina, 1 mile above storage reservoir, and
about 175 feet above ditch intake of Pioneer Mill Co.

Records available.—July 25, 1911, to December 31, 1912,

Gage.—Vertical staff; read twice daily, at 8.30 a. m. and 4.30 p. m.; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made by wading.

Accuracy.—Records very good.

Cooperation.—Station is maintained in cooperation with Pioneer Mill Co.

Discharge measurements of Launiupoko Stream near Lahaina, Maut, in 1912,

Gy Dis- ) Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. heig%t. charge.
Feet. Sec.-ft. Feet. Sec.ft.
Mar. 3 0.69 3.19 |{ Sept. 10 | J. B. Stewart...... 0.40 0.94
July 31 .41 1.03 i| Nov. 23 .42 1.1
Sept. 10 .40 .93 || Dec. 14 W41 .97

Daily gage height, in feet, of Launiupoko Stream near Lahaina, Maui, for 1912.

[O. Brecht, observer.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.45| 0.50| 0.55| 0.50| 0.45| 0.45| 0.40| 0.40| 0.40}] 0.42| 0.40

.65 .58 .68 «50 .45 .45 .40 .40 .40 .40 .40

.58 .69 . .50 .45 .45 .40 .40 .40 .40 42

.50 .60 . .50 .45 .45 .40 .40 .40 .40 .40

.40 .58 .74 .64 .45 45 .40 .40 .40 .40 .40

.40 .50 .60 .50 .45 .45 .40 .40 .40 .40 .40

.42 55 .78 .50 .45 .45 .40 .40 .40 .40 .40

.52 .52 .80 .50 .45 .45 .40 .40 .40 40 .40

.50 .62 .68 50 .45 .58 .40 .40 .40 .78 .40

.52 <70 .62 .49 .45 .48 .40 .40 .40 .44 .40

421 115 .60 .49 .45 .45 .42 .40 .48 .40 .40

.45 .64 .64 49 .45 .45 .40 .40 .40 .40 .40

.45 55 .60 <49 45 .45 .40 .40 .40 .40 .40

. R . .45 .50 67 47 .45 .45 .40 .40 .40 .40 .40
enereerennansd 45 .45 «50 47 .45 . +40 .40 .40 .40 .40
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Daily gage height, in feet, of Launitupoko Stream near Lahaina, Maut, for 1912—Contd.

§ | §99% Rman wewses
£ | $9%99 m39s% essssd
¢ | 39993 ssses gesess
g | 39939 %39 $8%38 |
¥ | 39ee sawee eeaae
5 | geeen qawan seeees
3 [ 99493 ageq 99993
[ H
5 | geeee 2aawe sewand
i | 39e%n sases sawen
§ | 29%%9 mees awmmes
5 | 399%% naves mann ||
§ | 29997 9euee suzees

Day.

160 ..

-

)

26 i,

nd-feet, of Launiupoko Stream near Lahatna, Maui, for 1912.

rge, 1n seco

Daily discha

. COHOO OO0 OO0 OOOMO MMMHE OO0
P a i S it Tr s eiam mSSSSS
8 Hedrirdd e S e A e e ——
S HOCOO COOHN OOCOS OBLMMH NNMHOO OO00C |
=} B R e R R R P P I e L L L L T T T Tt I P T S U
Z H
- COO0O COO00O WBOCOD OO0OD COO0S ~HOoOOoOW
m L R R R R R e e e e T T S T P PO R QS PP U PO S P PP P 1
o CCoCC CCCOO SO000 OCCSS CO00S OOOWNO |
w.. B D e T R R T B B e e e T e L L L T T T R P et B PO P P S
0 H
wb OO0 COOCOD ~HOOOD OCOSO OOODd MmOOOoOoO
M e L L b L BT R E e P R P e P S T P T P R P PP P R o P P P
W MMNMMMN MAMAID MMMMM MMMNM OO0 odoooD
=l i el e Ol vl v e A e pd e vl vt 7 7 e o
=1
3 OO DMMMM  (DIDMM MMMOO MMM  MMBmMm |
M et e ] el i '
=4 H
H
3 CWECN ©OCDOID WD MMOMM LMW M ©HDO DO
m B L T R e e L B L L e e TR R o B R B RS- PR AL S - PSP PP
L OrIRON WHMMHO HOYOY OHUNN COOOO OCCOSC |
AM: Nededoiod cidFdel cioicied NNAA e e :
.
. ONNHN COPVCH NOOOD® ©ONWOW DVOBOD  ©DOWOWD
M o mHoimciod dtNeimir NN e NN
8 MONECD OHRON HIOMME @WHMAID VWD VIR & 1
5 L L I e e I L R N R I T L N
i
MNMMM MMMMM  OOIMM  MMMM MMM M MMM

Jan,

Day.

[T

150

b |

. .

29
30
1 B




ISLAND OF MATUL

Monshly discharge of Launiupoko Stream near Lahaina, Maut, for 1912.
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Discharge in second: feet.l Runoff [, oo
Month. (totalin racy.
Maximum. | Minimum.| Mean. acre-feet).
L6 1.3 1.33 81.8 | B.
4.8 1.0 1.91 110.0 | B.
8.2 1.6 2.22 136.0 | B.
4.3 1.6 2.39 142.0 | B.
2.8 1.3 1.55 9.31 B.
1.3 1.0 1.27 75.6 | B.
2.2 1.0 1.24 76.2 | B.
1.3 1.0 1.01 62.11 B.
1.2 1.0 1.01 60.1] B.
2.4 L0 1.06 65.2 ] B.
4.1 1.0 1.20 7.4 ] B.
3.3 1.0 1.17 7191 B.
82 1.0 1.45 1,050, 0

KAUAULA STREAM BASIN.

KAUAULA STREAM NEAR LAHAINA, MAUIL.

Location.—About 3 miles east of Lahaina, 200 feet above Kauaula ditch intake,

which is the uppermost diversion.

Records available.—March 7 to December 31, 1912; also discharge measurements

in 1911.
Gage.—Vertical staff; read twice daily, at 6 a. m. and 4 p. m.
.Channel.—Practically permanent.

Discharge measurements.—Made by wading at low-water stages in Kauaula

ditch, which carries all the normal flow.
Accuracy.—Records good.

Cooperation.—Station is maintained in cooperation with the Pioneer Mill Co.

Discharge measurements of Kauaula Stream near Lahaina, Maui, in 1912.
Gage Dis-

Date. Hydrographer. height. | charge.

Feet. Sec.-ft.
Tune 27 | J. B SUOWAIt. ..ot e e e enas 0.21 .18
Aung. 1|..... do . .16 6.00
Sept. 11 |... . do 12 5.71
Dee. 13 | C. T. Bailey . 6.05

Daily gage height, in feet, of Kauaula Stream near Lahaina, Maui, for 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
0.28| 0.251 0.20] 0.15| 0.12| 0.20| 0.30{ 0.20
.43 251 17| .1 a7 .| .20 .23
28| .25 .17| .15| .17 17| .a7| .25
28| .25 .17 12 .12| .7 27| .13
250 w20 L2 . A7) a7 .13
451 .20 17| .12 .15 7| 7] .13
40| .20 .17 .17 .31 .20] .17] .20
.43 5| .15 .15 a7 W8] .17
.23 .23 .55 .20 .12 .17 .30 17
.23 23| .27 .35| . a7 .30 .12
.25 23 .20 .20 .12| .17{ .20] .12
23 23| .20 .20] .12| .17| .18) .12
23| .23 .23| .i7| .12| .az7] .15 .12
23| (23| .7| .21 . 23 5| .2
231 .25 .17l .21l . 200 .50 .12
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Daily gage height, in feet, of Kauaula Stream near Lahaina, Maui, ’for 1912—Continued.

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

0.85} 0231 0.23| 0.17( 0.27( 0.12| 0.17) 0.15| 0.12

.73 .23 .23 17 .20 .10 A7 .4 .75

W72 .23 .23 17 170 .10 .17 .15 .75

.55 . . 17 17 .10 .17 .28 .20
.43 .28 207 .17} .25 . .17 .15 .

431 .23( .201 .17 .20 .12 JA71 200 .17

.38 23 N .17 .20 .10 .17 .30 L20

.40 .23 23 .17 .17 .10 .15 .30 1L.10

37 .23 .38 .17 A7 .10 B .15 .30

. L28( .17 .17 Jdop . L8| .23

401 .23 .23 17 .17 .10 301 .181 .30

34 . .23 .17 27 .10 .30 .15 .23

31 .35 .23 .15 .20 10 .18 .15 .15

38 28 .20 .15 .20 12 .15 .15

30 25 200 .15 .17 53 W17 .15 .15

....... 25 |eeenn.n .15 S Y P 90 [o...l. .15

EKAUAULA DITCH NEAR LAHAINA, MAUL

Location.—About 3 miles east of Lahaina. It is 100 feet below ditch intake, which
is uppermost on the stream.

Records available.—October 16, 1911, to December 31, 1912,

Gage.—Vertical staff; read twice daily, at 6 a. m. and 4 p. m.; datum unchanged.

Channel.—Straight wooden flume, 3 feet wide.

Discharge measurements.—Made in flume at gage.

Accuracy.—Very good.

Cooperation.—Station maintained in cooperation with Pioneer Mill Co.

Discharge measurements of Kauaula diich near Lahaina, Maui, in 1912.

G:
Date. Hydrographer. h eiz S ch]girsg-e.
Feet. Sec.-ft.
0. 3

.78 7.18
.71 6.00
. 5.71
.75 6.91
6.05

Daily gage height, in feet, of Kauaula ditch near Lahaina, Maui, for 1912.

[Nakayama, observer.]

Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
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Datly gage height, in feet, of Kauaula duch near Lahaina, Maui, for 1912—Continued.
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Monihly discharge of Kauaula ditch near Lakaina, Maui, for 1912.

Discharge in second-feet.
Run-off Accue
Month. (total in racy

Maximum. | Minimum. | Mean, | 2cre-feet). :

2.8 2.8 2.80 172.0 | B.

12.8 2.8 8.08 465.0 § B.

14.6 7.5 10.8 664.0 | B,

23.6 6.8 10.5 625.0 | B.

14.6 7.5 8.62 530.0 | B.

14.6 6.0 7.29 434.0 | B.

13.7 6.0 6.53 402.0 | B.

9.2 5.6 6.29 387.0 | B.

14.6 6.3 6.26 372.0 | B.

14.6 5.0 7.31 449.0 | B.

17.8 5.0 7.18 427.0 1 B.

18.2 5.6 8.51 §23.0 | B.

23.6 2.8 7.51 5,450.0

LAHAINALUNA STREAM BASIN.
LAHAINALUNA STREAM NEAR LAHAINA, MAUL

Location.—About 1} miles northeast of Lahaina, one-fourth mile above Lahainaluna

Seminary, and 8 feet above Pioneer Mill Co.’s upper ditch intake.
Records available.—August 5, 1911, to December 31, 1912.
Gage.—Vertical staff; read twice daily, at 6 a. m. and 4 p. m.; datum unchanged

Channel.—Shifting.

Discharge measurements.—Made by wading.
Cooperation.—Station maintained in cooperation with Pioneer MJll Co.

Discharge measurements of Lahainaluna Stream near Lahaina, Maui, in 1912.

Date.

Hydrographer.

Gage Dis-
height. | charge.

June 27 | J. B SteWart. . o e it iiiiiiiieiieeacaiaciiaeaceneanaanaaaas

Feet, | Sec.-feei.
R

0.20

Dec, 13 | Co T Bailey .o oiiiii it iaeeacaeacncacacacanaaacoaaaecaaaane .16 1.28

Datly gage height, in feet, of Lahainaluna Stream near Lakaina, Maui, for 1912,
[Kawashima, observer.]

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

017 0.20| 0.55| 0.22| 0.20f 0.25| 0.16 | 0.25| 0.36| 0.24 | 0.28

.28 .36 .72 .34 .19 .21 .16 .80 .30 .12 .24

.26 .38 .53 .19 .18 .25 .16 .19 14 Jd2 .30

.20 .24 .48 .31 .18 .38 .16 .22 .10 A1 .20

.20 .22 | L.16 4 .70 .24 .16 .12 .10 . .20

.19 .21 .86 .45 .16 .16 .15 .86 .12 .13 .13

.18 .32 | 1.36 .20 .16 .20 .15 .49 .12 . .32

.18 .26 .96 .40 .16 .16 .19 .14 .22 .21 .15

.18 .42 .64 .20 .28 -58 .28 .1s Jd2] 2.00 .15

.24 .28 .56 .20 .19 .20 42 .10 13 .38 .15

.18 | L.00 .35 .20 .18 .20 .60 .10 .13 .45 .15

.18 .36 33 .19 .18 .18 .32 .10 12 .26 A4

.18 .32 .32 .18 .18 .25 .15 .10 .15 .20 .14

A7 .20 .60 .18 .20 A9 - .15 ;10 .26 15 .14

.17 .20 22 .18 .22 .17 .35 .10 12 .15 .18

17 .20 .21 .18 .24 .16 .24 .10 .13 .32 .18

17 .70 .23 .18 .22 .18 .22 A2 .12 .48 .18

17 .52 .22 .18 .18 .16 .10 12 .12 .52 I5

.72 .21 .20 .29 .20 .16 .10 .14 Jd2 .40 .28

1.35 .29 . .20 .22 .15 .10 13 .12 .88 .24
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Daily gage height, in feet, of Lahainaluna Stream near Lohaina, Maui, for 1912—Contd.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. } Aug. | 8ept. | Oct. | Nov. | Dec.

195§ 020 020} 0.52} 0.60| 0.18] 0.10} 0.13} 032} 0.40} O
1.45 «20 .32 .30 .20 .18 .24 .13 .30 281 1.

.60 .18 .21 .22 .21 .18 .15 .13 .40 .30 L
.38 .18 .30 . . . Jd4 34
.36 17 .64 .20 .20 .19 A0 .14 .11 .15

27
.35 17 .38 .36 .20 .15 14 14 .60 .12 80
1.80 .15 24 .92 . . . .28
.54 .15 2221 .41 .18 .16 .16 .14 .28 .19 .24
.22 .19 .20 .21 .18 .16 .22 .22 .18 J9) L27
....... .45 .22 .20 .18 .16 .28 .66 .33 .19 .32
....... -2 Y% RPN S 11} PR S U1 W25 feeeenn L6565 L.l .26

KAHOMA STREAM BASIN.
EKAHOMA STREAM NEAR LAHAINA, MAUI

Location.—About 3} miles above Lahaina, 500 feet below small dam that diverts
all low-water flow, and 125 feet above concrete dam for Pioneer Mill Co.’s upper
ditch.

Records available.—August 3, 1911, to December 31, 1912.

Gage.—Vertical staff; read twice daily, at 7 a. m. and 8 p. m.; datum unchanged.

Channel.—Liable to shift.

Discharge measurements.—Made by wading.

Accuracy.—No discharge rating has been obtained.

Cooperation.—Station maintained in cooperation with Pioneer Mill Co.

The following discharge measurement was made by C. T. Bailey:
December 13, 1912: Gage height, 0.40 foot; discharge, 0.16 second-foot.

Daily gage height, in fect, of Kahoma Stream near Lahaina, Maut, for 1912.
[E. C. Bortfeld, observer.)

Day. Jan. -| Feb. | Mar. | Apr. | May. | June. .Tuly". Aug. j Sept.| Oct. | Nov. | Deec.

Nore.—On days for which gage heights are not given there was no discharge at station, all low-water
flow being diverted at dam 500 feet above.
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WATER RESOURCES OF HAWAIIL, 1912.
WICe

KAHOMA DITCH AT WEIR NEAR LAHAINA, MAUL

read t
Jan. | Feb.

from stream.
Cooperation.—Records kept by Pioneer Mill Co.

7. B. Stewart......
C.T. Bailey.........

measuring discharge from development tunnel and amount diverted by small
pipe

Discharge measurements of Kahoma ditch at weir near Lahaina, Maust,

tunnels of Pioneer Mill Co.
Records available.—August 1, 1911, to December 31, 1912.

Gage.—Staff

Day.

Date.

Location.—About 3} miles above Lahaina at portal of the lower of two development
Discharge measurements.—By 4-foot sharp-crested weir with end contractions,

Daily discharge, in second-feet, of Kahoma diich at weir near Lahaina,

156
Aug. 1
Deg. 13

Nore.—Daily discharge computed from formula Q=3.33 LH3,L=4 feet; H=mean of two daily readings.
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Monthly discharge of Kahoma ditch at weir near Lahaina, Mausi, for 1912.

Discharge in second-feet.
& Run-off
Month. ’ (total in
Maximum. | Minimum. | Mean, | 8cre-feet).

5. 58 3.89 4,34 267
8.65 3.76 5.45 313
.97 3.76 5.65 347
8,65 3.89 6.33 377
7.80 3.63 4.92 303
7.47 3.50 4.36 259
7.47 4.02 4,72 290
6.66 3.89 4,75 292
7.14 3.37 4.20 250
8.14 3.24 4,80 295
8.65 3.12 4,57 272
7.80 2.88 4,63 285
8.65 2.88 4,89 3,550

HONOKAWAI STREAM BASIN.
HONOKAWAI DITCH NEAR LAHAINA, MAUIL

Location.—About 7 miles northeast of Lahaina, 2 miles above Pioneer Mill Co.’s
power house, 1,000 feet below intake, and 250 feet below junction with Amalu
wooden flume. i

Records available.—July 1 to December 31, 1912.

Gage.—A graduated rod-gage, placed in the center of flume each time a reading is
desired; read twice daily, at 7.30 a. m. and 8 p. m. )

Channel.—Galvanized-iron semicircular lume.

Discharge measurements.—Made in flume near gage.

Accuracy.—No discharge rating yet available. :

Cooperation.—Station is maintained in cooperation with Pioneer Mill Co.

.

Discharge measurements of Hongkawai ditch near Lahaina, Maui, in 1912.

Gage Dis-
Date. Hydrographer. heiagit. charge.
Feet, | Sec.-feet.
June 28 { J. B, Stewart - 0.98 5.37
Sept. 12 |.....d .98 6.03
Nov. .....do... - . .95 4.98
Dec. 17| C. T Badley ... e cciiieaees .91 5.21
Daily gage height, in feet, of Honokawai ditch near Lahaina, Maui, for 1912.
Day. July.| Aug. | Sept.| Oct. | Nov.| Dec. Day. July.| Aug. | Sept.| Oct. | Nov.[ Dec,
1.011.00}1.32(1.03| 1.14 1.35 981..99]11.62( 1.00
1.00 { 1.50 [ 1.02 | 1.00 | 1.28 1.08 981 .9911.63 .98
1.00 (1.0411.01 | .98 | 1.56 1.01 98| .98]1.66 .96
1.00 [ 1.6 | 1.00 | .97 | 1l.01 1.00 98| .9811.24| 1.48
1.00|1.02}1.04| .96 .96 1.00 99 97 | 1.13| 1.10
1.00 | 1.02 | 1.02 | .98 .96 1.00{1.04 |1.12]1.35| 1.47
1.06 1381 .98 | .98 1.24 1.1211.02 {1.57 11.12 | 1.64
1.0611.01 |1.02( .99 | 1.33 1.021 .9811.22{1.15| 1.39"
1.3211.05|1.00 [1.65 ]| 1.00 1.00| .98 |1.11(1.02} 1.13
1.42 11,00 | 1.00 | 1.14 97 1.00| .98 11.00 .98 | 1.00
1.0811.00(1.14 | 1.10 .96 1.32| .98 |1.38| .98 | 1.47
1,101 .98 )1.06 j1.00 .96 1151 .98 11.40) .96 | 1.0t
1.08¢{ .98 (1.04} .98 .96 101 1.01 7146} .98 1.30
1,127 .98 1361 .98 | 1.04 1.18(1.15]1.00| .96 | 1.03
1.50 | .98 | 1.16 97 | 1L.04 1.10 [ 1.21 }1.27| ,95| 1.38
1044 ... 1.621...... 1.00
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HONOLUA STREAM BASIN.

HONOLUA DITCH NEAR HONOKAHATU, MAUI.

Location.—About 5} miles southwest of Honokahau, about 3 miles above Honolua

ranch, and 150 feet below ditch intake.

Records available.—August 7, 1911, to December 31, 1912.
Gage.—Vertical staff; read twice daily, at 6 a. m. a.nd 6 p m.; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made in flume.
Accuracy.—No discharge rating yet available.
Cooperation.—Honolua Ranch Co. furnishes gage reader and otherwise assists in

obtaining records.

Discharge measurements of Honolua ditch near Honokahau, Maui, in 1912.

Date. Hydrographer, hgi;ﬁ. ch]iil’e.
Feet. | Sec.-feet.
June 22 0.52 2.15
Sept. 13 27 .25
Dec. 16 .56 2.7

Day. Jan. Feb. | Mar. | July. | Aug. | Sept. | Oct. Nov Dec.
0.29 0.75 0.63 0.33 0.30 0.53 0.45 0.74
.34 .90 .85 .34 .65 .58 .45 .58
72 .90 .83 .35 .50 .42 .38 .99
.48 .69 .74 .35 .44 .30 .35 .58
.38 58 7 .35 .42 .50 34 .50
.32 .70 .66 .30 .42 .27 .31 .48
.30 .74 .56 .30 .53 .30 .29 .76
.31 .52 .62 .30 .40 .32 .30 .58
.30 .90 .80 .35 .40 .32 1.00 .50
30 .88 .80 .45 .36 .32 . .46
.67 .90 .70 .46 .35 .37 .48 .41
.44 .90 .75 .50 .28 .54 .39 .40
.56 .90 .85 .50 .26 W77 .38 .40
.80 .81 .74 .78 .25 .86 .36 .39
.52 .74 .64 .82 .24 .74 .32 .40
35 .40 .64 .53 .80 .23 .45 1.00 .56
.34 .36 .76 .64 .48 <20 .33 .90 .36
.34 .34 . .45 .48 .20 .34 .85 .38
. .88 .42 .35 .22 .31 .78 72
.90 .32 .32 .26 .30 68 .47
.88 .48 .54 .23 .55 .72
.74 .48 .42 .20 .72 .87
.60 .36 .35 .18 .80 .67
.68 .42 .35 .15 .44 .55
.58 .40 .35 .70 .40 .47
.82 .40 .50 .50 .58 .58
.68 .35 .60 1.45 .80 .47
.64 .35 .40 .20 .92 .46
.62 .46 .40 .40 .48 .52
.78 .45 .42 . .51 .60
.89 .38 .32 .76 .50

NorE.—Gage not read during April, May, and June.
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HONOKAHAU STREAM BASIN.

HONOEAHAU DITCH AT INTAKE, NEAR HONOKAHAU, MATL
Location.—About 9 miles by trail from Honokahau and 250 feet below ditch intake.

Records available.—February 3, 1907, to December 31, 1912.

read t

Channel.—Probably permanent.

?

Cooperation.—Gage is the property of the Honolua Ranch Co.

Discharge measurements.—Made from plank at gage.

Gage.—Vertical staff
Accuracy.—Records good.

Discharge measurements of Honokahau diich at intake, near Honokahau, Ma

Gage
height.
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Daily gage height, in inches, of Homokahau ditch at intake, near Honokahau, Maus, for

Day.
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Daily discharge, in second-feet, of Honokahau ditch at intake, near Honokehau, Mauz, for

1912.
Day Jan. | Feb. | Mar. | Apr. | May. | June. } July. | Aug. | Sept. | Oct. | Nov. | Dec,

22.6| 35.0| 40.0{ 36.2| 30.0| 30.0| 24.0| 22.0) 33.8] 43.0| 42.0

28.8 | 43.01 38.0| 43.0 29.0( 30.8| 24.0| 41.0| 33.0| 22.6| 35.0

41.01 43.0) 43.0| 43.0( 28.2| 31.0| 23.8| 25.4| 21.0| 19.4| 39.4

27.4% 36.6| 43.0| 839.0] 28.0| 35.8| 23.4| 22.6| 34.0] 21.4] 24.2

24.0| 37.0] 43.0} 42.0| 27.4| 37.0| 23.2| 25.0| 25.4] 18.7] 19.8

23.0| 40.0( 43.0) 39.8! 27.2] 31.0( 23.0| 22.0| 21.0]| 18.8| 19.0

22.81 39.0| 43.0) 34.2 29.4| 39.0| 27.0| 85.0| 20.6]| 18.2| 43.0

24.8 | 31.0f 43.0| 40.2) 41.0| 35.4| 26.0| 21.8]| 32.6] 18.7| 3810

25.8 1 43.0| 43.0| 34.0] 32.0| 43.0| 36.6| 23.4| 23.0| 21.0| 24.6

23.2 | 42.0| 43.0| 33.0] 38.8| 41.0} 31.4} 20.8 20.2| 43.0| 30.8

35.0 | 43.0| 38.0| 32.2 ] 41.0| 41.0| 37.0| 20.0| 31.4} 31.0| 19.4

24.8| 43.0] 43.0| 32.0| 38.0] 38.0| 27.8| 19.8| 30.0| 24.0| 19.0

30.0 | 43.0] 40.0| 31.8} 40.0| 43.0} 30.6| 19.0| 35.4| 19.4} 18.8

35.2( 38.8| 43.0} 31.2| 38.8]1 39.0| 43.0| 19.0| 37.0] 18.2| 23.0

24.8| 32.0| 41.0} 30.8§ 43.0] 29.8| 33.8| 18.4 35.0| 17.6| 21.4

. 23.0 1 29.8f 43.0( 30.6| 36.2} 35.2( 38.6| 18.2] 22.0| 17.5| 23.4

. 23.2 | 86.6| 43.0| 80.2| 38.0| 31.4| 29.8| 18.21 19.8} 38.0] 18.8
25.4 | 22.6 | 43.0| 43.0( 30.2| 31.0{ 27.4| 24.8| 18.2| 18.8| 43.0| 32.6
25.4| 42.0| 39.0| 43.0| 38.6% 30.0| 27.4| 23.8| 23.8| 18.4] 34.6| 41.0
25.4| 43.0] 43.0| 43.0] 35.0] 29.0] 26.8| 23.4| 20.0)| 183} 3.2 25.4
24.81 43.0| 39.2| 42.0| 37.0§ 37.0| 38.6 23.0| 22.6| 36.0{ 39.0| 33.0
24.6| 34.6| 82.2| 43.0| 31.8| 82.0] 381.8) 29.0| 19.8] 37.4| 34.0) 43.0
24.6 | 43.0} 30.6| 40.6] 30.6| 37.81 28.6| 23.4| 18.8| 32.6§ 36.0| 35.8
27.2| 43.0 29.4| 40.0( 36.6] 43.0f 36.0f 22.2| 18.4| 24.0| 21.4| 27.4
24.8| 43.0) 30.8| 88.2| 34.2] 30.8) 26.6| 21.8} 18.1 . 20.0| 19.4| 33.4
24.8| 43.0) 38.8| 41.0( 43.0| 29.4 25.4| 32.2| 21.4| 35.4| 19.0| 34.6
24.0| 43.0( 34.8| 38.6| 43.0| 28.0 29.0] 80.0 25.2| 36.6( 18.8| 22.6
24.0 | 43.0) 34.2| 386.0| 43.0| 27.0] 29.0{ 23.4| 28.0{ 35.6| 18.7| 310
23.2| 31.8| 386.6| 34.2| 40.0| 26.8| 27.4] 34.0| 29.4) 21.8| 19.0] 22.6
22.8 | veennn 43.0| 40.0| 37.0| 26.0) 26.6( 238.0| 36.0| 33.0| 31.4] 33.4
22.8 ... 42.0 |-cee.n. 33.8)..ac.-. 24.84 25.8|....... 41.0 |....... 32.6

Monthly discharge of Honokahaw ditch at intake, near Honokahaw, Maut, for 1912.

Discharge in second-feet. :
Run-off |00
Month. - (totalin
; i acre-feet). T3+
Maximum. | Minimum. | Mean. ’
RS TRE. o G, 40.6 22.8 27.4 1,680 | A.
FobrUarY - e 43.0 22.6 32.2 1,850 | A.
Mareh e i eeeaeaaaas 43.0 29.4 37.8 2,320 | A.
43.0 34.2 41.2 2,450 | A.
43.0 30.2 36.0 2,210 | A.
43.0 26.0 33.1 1,970 | A.
43.0 24.8 32.8 2,020 | A.
43.0 21.8 28.0 1,720 | A.
41.0 18.1 23.0 1,370 | A.
41.0 8.3 28.5 1,750 | A.
43.0 17.5 25.9 1,540 | A.
43.0 18.8 29.1 1,790 | A.
NN T U 43.0 17.5 31.3 22,700

HONOKAHAU DITCH AT HONOEKAWAI WEIR, NEAR HONOKAHAU, MAUIL.

Location.—About 8 miles north of Lahaina and 6 miles south of Honolua ranch
office. '

Records available.—January 1, 1910, to December 31, 1912.

Gage.—Friez automatic clock register.

Discharge measurements.—By contracted weir consisting of three 5-foot panels.

Cooperation.—Weir is the property of and records are furnished by the Honolua
Ranch Co.
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Daily discharge, in million gallons, of Honokahau ditch at Honokawai weir, near Hono-
kahau, Maus, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
9.40 | 10.10 | 12.40 | 13.60 | 10.70
9.10| 9.70 | 10.00 | 9.20{ 13.70
9.10 | 13.50 { 12.40 | 8.60 | 12.80
9.20 [ 10.70 | 8.80 | 8.20 1] 13.70
8.90 | 10.00 | 11.10 | 7.30 | 10.00
9.00| 9.20| 1100 | 7.10 | 9.30
8.90{11.30 | 8.40 | 6.80 | 10.90
11.20 | 12.50 | 8.70 | 6.40 | 12.10
10.40 | 10.40 | 8.50 | 8.50 | 10.90
12.00 | 9.60 | 8.20 1 14.80 | 10.30
12.50 | 8.60| 890 |12.30 | 8.60
13.80| 8.201 12.10 | 11.00 | 8.00
12.80| 7.60 | 13.50 | 8.40 | 7.50
7.30| 7.8013.60 | 7.70 | 7.30
12,50 | 7.60 | 14.10 | 7.30 | 7.40
14.70 | 7.60)13.20]10.20 | 8.50
13.70} 7.401 9.40 1250 | 9.10
1160} 7.60 8.20| 9.20| 7.70
10.30f 800 7.60 | 8.20|11.20
9.70| 830 | 7.10| 7.90 | 14.10
. . 9.301 9.20 | 7.10| 6.50 | 10.50
. 14.30 | 12.90 9.20| 8.40 113.00 | 5.70 | 13.40
15.00 | 13.50 { 13.20 | 12.30 { 11.80 | 7.50 | 14.90 | 7.20 | 14.50
15.00 { 13.70 | 14.20 [ 11.10 | 9.80 ] 7.60 | 12.40 | 15.00 | 13.80
15.00 | 10.00 { 12.90 | 12.20 | 9.10| 7.50 | 9.40 | 14.20 { 11.40
15.00 | 14.60 | 11.80 { 10.50 | 8. 7.40 | 8.70 | 15.00 { 10.60
15.00 | 15.00 | 11.60 | 10.20 | 11.70 | 8.00 | 11.40 | 12.70 | 11.60
15.00 | 15.00 | 8.90 ] 11.20] 12.10 | 8.40 | 13.30 | 13.50 | 9.10
15.00 | 15.00 | 10.70 | 10.90 { 11.40 | 8.8) | 13.00 | 14.60 | 9.90
15.00 | 15.00 | 10.40 | 10.40 | 12.30 | 12.40 | 9.10 | 13.50 | 9.50
....... 1500 .......} 9.70]11.10f.......| 9.20 |.......| 11.20

|

Monthly discharge of Honmokahau ditch at Honokawai weir, near Honokahau, Maui,

Jor 1912,
Discharge in million gallons. Run-off
(total in
Month. million
Maximum.| Minimum. | Mean. | gallons).
JLE:5 1151 N 14.9 10.1 11.70 363
15.0 8.6 12. 60 366
15.0 13.7 14.80 459
15.0 15.0 15.00 450
15.0 10.0 14.10 437
15.0 8.9 13.10 393
14.9 9.7 12.30 3
14.7 7.3 10.70 333
13.5 7.4 9.03 271
14.9 7.1 10.60 329
15.0 5.7 10.10 303
14.5 7.3 10.70 331
15.0 5.7 12.10 4,420

14694°—wsp 336—14—11
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MISCELLANEOUS MEASUREMENTS.

The following miscellaneous discharge measurements have been
made by J. B. Stewart on streams of West Maui:

Miscellaneous measurements on West Maus in 1912.

Kahakuloa Stream above Kahaknloa, near Wailuku, Manl.

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Secft.
AUZ. 28, 0.68 5,607 Oct. Loooeoiiieiiiiiiinna... 0.85 9.92
Sept. 8. .sieeiiieaenaaanns .75 7.88 16 een e eaaeeaaeen 77 8.58
| VO .65 6.10 E I S, 1.05 19.3
Honokahua ditch above Honolua Stream, Honokahau, Maui.
Mar. 1. .. .oooiiiiiiiiiiaa.. 28.3 28.3 || Sept. 13 ccnnneciiiiiiiannnn- 22.1 16.1
........................ 23.2 19.8
South Walehu ditch near Wailuku, Maui.
July 3. oo 0.48 4.16 || Sept.6...oeviiiiiaann. 0.42 3.47
b (T, .45 3.79 || Nov. 21 ..o .43 4.27
East Maui.

KOOLAU DITCH REGION.

EKOOLAU DITCH NEAB KEANAE, MAUIL

Location.—About 3 miles southwest of Keanae, at portal of tunnel extending
from Keanae Valley to Alo Stream.
Records available.—January 1, 1910, to December 31, 1912.
Gage.—Vertical staff; read twice daily, at 6 a. m. and 6 p. m.
Channel.—Straight and probably permanent.
Discharge measurements.—Made from plank.

Accuracy.—Very good.

Cooperation.—Gage belongs to and records are furnished annually by East Maui

Ditch Co.

The following discharge measurement was made by J. B. Stewart: ‘

January 11, 1912: Gage height, 24.5 inches; discharge, 44.8 second-feet.
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Monthly discharge of Koolau ditch near Keanae, Maui, for 1912.

Discharge in second-feet. Runoff |, .
(totalin |70

Maximum. | Minimum. | Mean. acre-feet).
88.0 24.0 41.6 2,560 | B.
176.0 21.2 76.5 4,400 | B.
178.0 76.8 148.0 9,160 | B.
184.0 102.0 160.0 9,520 | B.
152.0 38.5 74.9 4,610 | B.
98.0 32.2 48.6 2,890 | B.
122.0 28.4 45.7 2,810 { B.
132.0 23.8 44.3 2,720 | B.
161.0 24.0 58.3 3,470 | B.
212.0 27.0 9.6 ;830 | B.
212.0 70.0 137.0 8,150 | B.
212.0 61.0 134.0 8,230 | B.

212.0 21.2 88.8 64,400

SPRECKELS DITCH REGION.

HATPUAENA STREAM NEAR HUELO, MAUI.

Location.—About 6% miles by trail southeast of Huelo post office, about 400 feet
below point where the Spreckels ditch joins the stream.
Records available.—December 18, 1910, to December 31, 1912.
Drainage area.—Not mapped.
Gage.—Vertical staff; read once daily, about 4 p. m.; datum unchanged.

Channel.—Rough and shifting.

Discharge measurements.—Made by wading; no equipment for flood measure-

ments.

Accuracy.—A fairly well defined rating curve has been developed for ordinary

stages.

Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements of Haipuaena Stream near Huelo, Maus, in 1912.

Gage Dis-
Date. Hydrographer. height. | charge.
Feet. Sec.-ft.
Sept. 23 0.40 a6.4
Nov. 10 1.30 b47.0

a Measurements at Spreckels ditch statioxi No. 4.
b Haipnaena and Spreckels ditch at station No. 3.

Daily gage height, in feet, of Haipuaena Stream near Huelo, Maui, for 1912.

[Kumagai, observer.]

Day. Jan, Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.78 1.40 | 1.48| 0.93| 0.63| 0.8 | 0.60| 0.80| 0.78 | 1.30 | 1.20
1.00 1.65 1.50 .93 .63 1 1.20 581 1.70| 1.60| 1.10| 1.55

.80 1.53 | 1.60 | 1.30 .60 1.30 .63 1.33 78| 1.30| 1.65
.75 1.43| 2.90} 1.40 .53 1 1.33 .50 1 1.30 60 .98 | 1.35
.70 1.38 1.80 1.33 50 1.23 48} 1.00 55 .90 1.18
.68 1.35] 1.40| 1.25 47 .95 .45 1.23 .45 .88 .73
.65 1.60} 2.50| 1.10 .50 .82 .451 1.30 +50 .88 1.20
.68 1.33| 2.20| 1.30 L7011 L50 .437 1.03 «50 .75 1.05
.73 1.53 | 1.50 | 1.00 .83 1 1.30 .95 .90 S| 2,70 .98
.63 1.50 1 1.60 L9011 1.50 ' 1.03 .95 .86 .63 1 1,50 .90
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-

Monthly discharge of Haipuaena Stream near Huelo, Maui, for 1912.

. Discharge in second-feet. Run-oft |,
Month. (totalin rac
N acre-feet).
Maximum. | Minimum.| Mean. feet) v
28.0 £0 9.94 611 | B.
136.0 3.0 29. 60 1,700 | B.
169.0 20.8 53.30 3,280 | A.
169.0 28.0 61.20 3,640 | A.
66.0 8.5] 24.60 1,510 | B.
59.0 7.8 22.20 1,320 | B.
59.0 10.5 26.30 1,620 | B.
69.5 6.8 21.30 1,310 | B.
73.0 4.6 20. 10 1,200 | B.
104.0 7.2 31.80 1,960 | A.
152.0 16.5 44.30 2,640 { A.
100.0 15.7 43.40 2,670 | A,
169.0 3.0 32.30 23,500

PUOHAKAMOA STREAM NEAR HUELO, MAUIL

Location.—About 6} miles by trail southeast of Huelo post office, immediately below
point where Spreckels ditch falls into stream.

Records available.—December 18, 1910, to December 31, 1912.

Gage.—Vertical staff; read once dauly, at no regular hour, but usually about 5 p. m.;
datum unchanged.

Channel.—Practically permanent.

Discharge measurements.—Made by wading.

Accuracy.—Records good.

Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements of Puohakamoa Stream near Huelo, Maui, in 1912.

Date. Hydrographer. hgizi%. ch]g.rlsg.e.
Feet. | Sec.feet.
Sept. 23 | J. B SEOWAT -t e e o ce e e e e e e e e e e e e e aan 0.45 11.1
Nov. 8 |....- L L P 1.64 67.1
Daily gage height, in feet, of Puohakamoa Stream near Huelo, Maui, for 1912.
[Tokunaga, ohserver.]
Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.01] 0.28} 1.90| 1.76| 1.05] 0.73| 1..06| 0.66{ 0.98| 1.00] 1.50| 150
1.22 281 216 191) L10 .72 L49 .64 2,18} 1L.50] 1.30) 2.20
.92 .28 1 2,20 2,12 | 1.40 L6711 172 70| 1L.50( 1.25| 1.43 | 3.34
.81 .26 1.64| 4.50] 1.46 .54 1.68 .46 | L40 .58 113 142
.79 24| 152 2.41] 158 43 128 .42 117 .55 .90 1.45
.73 .22 1,50 1.70| 1.39 40 [ 1.04 .41 | 1.40 .50 .88 112
.87 21 198 2.18| 1.19 43 .90 .43 1.62 .52 .86 1.35
.81 L7210 172 3.50) 1.53 W81 1.60 41| 1.30 .52 .88 1.18
70 .481 170 1.95| 1.18 L6711 1507 1.281 1,041 1,00 .35 1.05
67 .32 L8| 1.8 1.05( 2.30| 1.22 .98 .98 .67 | 1.69| 1.00
.59 .30 3.251 1.65 97| L70| 1.15( 1.30 .87 .81 150 .89
551 1651 2,25 191 .90 L05| 1.06( 1.09 .81 881 1.28 .85
.52 L3%8| 2.70| 1.46 .84 1.60| 1.13| 1.23 .75 .80 [ 1.12 .81
.51 .67 1.75| 2.05 .79 97 1L.42] 1.43 L0 2,10 1.01( 1.00
.50 .32 | 148 1.65 70 1,22 1,18 1.40 .68 1.15 .88 .85
.48 .32 129 1.64 .68 1.09 .98] 1.18 .63 1.00| 3.20 .82
.45 .31 1.38] 1.60 .67 .95 .90 97 .62 75 2.15 .82
.42 .32 L73] 151 65 .92 .79 W91 - .53 J71| 2,40 2.50
L4071 1,40} 1.80} 1.50 70| 1.08 70| 102 .50 .66 | 1.82| 178
.391 2,251 1.781 1.95 901 L10 .69 .99 .54 701 1651 1.67
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Daily gage height, in feet, of Puokakamoa Stream mear Huelo, Maui, for 1912—Contd.
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WATER RESOURCES OF HAWAI, 1912,
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ALO STREAM NEAR HUELO, MAUL

Location.—About 5 miles by trail southeast of Huelo post office, imme

wagon bridge where Old Spreckels ditch trail crosses stream.
Records available.—December 18, 1910, to December 31, 1912.

Gage.—Verticalstaff; read twice daily, about 5.30 a. m. and 5 p. m.; datum unchanged.
Accuracy.—Gage heights at low stages may be affected by inflow from Spreckels

Channel.—Practically permanent.
Discharge measurements.—Made by wading.

ditch below the gage.

Discharge measurements of Alo Stream near Huelo, Maut, wn 1912
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Daily gage height, in feet, of Alo Stream near Huelo, Maui, for 1912.
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Daily discharge, in second-feet, of Alo Stream near Huelo, Maui, for 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.3 0.8] 37.6 8.4 2.8 5.2 7.8 6.3 2.4 0.9 9.8 2.4
1.2 7] 16,0 13.0 2.6 3.6 3.9 4.8 2.0 2.8 5.0 2.0
1.0| 18.41 39.0 9.8 2.0 4.4 5.2 4.0 1.8 2.2 3.8 1.4
1.0 3.8| 148} 13.6 2.0 3.3 6.0 5.2 1.6 20.2 3.7 2.0

.9 1.4 7.2| 11.4 1.8 3.9 3.8 15.4 1.5} 13.6 3.1 1.9
.9 1.0 6.0| 11.4 1.6 3.8 3.0 5.0 1.2 2.81 34.8 3.0
.8 .8 7.5 9.0 1.5 3.2 2.6 3.4 1.2 .6 18.4 2.6
.8 5.4 8.4 6.9 1.4 2.7 2.1 2.5 1.0 1.6 | 36.2| 25.0
.7 9.4 8.1 6.3 1.6 2.0 1.9 3.4 1.0 1.4| 10.6{ 16.6
7] 244 7.8 12.6 3.0 3.6 1.8 2.0 1.1 1.7 8.1 4.4
71 19.0 5.8 6.6 1.8 3.0 1.4 1.9 91 28.2 6.6 24.4
.6 8.4 4.4 6.6 1.2 4.8 1.6 6.0 9] 13.6 6.3 20.2
.6 6.0 4.0 5.8 1.0 3.2 1.5 2.8 .8 9.8 7.21 19.8
1.0 7.2 3.8 6.0 1.7 2.3 5.6 1.8 1.0 7.2 7.2 6.9
.8 4.4 3.8 7.8 1.0 7.8 3.4 1.6 .8 5.2 56| 6.0
.6 21.4| 58| 87| 40| 32| 23| 18 .8] 50| 66| 10.6
.51 17.8 4.0 7.8 14.2 2.6 2.7 2.0 .81 8.0 4.4 6.6
.4 9.4 3.4 6.0 5.2 3.5 2.8 1.6 7] 27.8 3.8 7.8
4 7.8 2.3 4.8 6.3 2.6 3.4 4.0 .8 8.4 3.2 6.6
Y- 3 P, 6.0 4.0 4.0 1.7 2.2 2.9 9.8} 10.2 3.5 6.0
- PO, 5.6 |aeennnn 2.4 |eceenns 1.6 1 3 8.41....... 5.2
Monthly discharge of Alo Stream near Huelo, Maui, for 1912.
Discharge in second-feet.
charg Run-off Acou-
Month, (totalin [ 1%
Maximum. | Minimum. | Mean. | 8¢re-feet).

4.8 0.4 1.30 79.9| C.

24,4 .2 6.05 348.0 | C.

39.0 2.3 9.72 598.0 | B.

81.0 4.0 13.80 821.0 | A.

14.2 1.0 3.79 233.0{ A.

7.8 1.0 3.01 179.0 | A.

9.0 1.4 3.56 219.0 | A.

15.4 1.0 3.18 196.0 | A.

14.2 - .7 3.26 194.0 | B.

81.0 .6 8.66 532.0 | B.

61.4 2.2 9.93 591.0 | B.

25.0 7 7.21 443.0 | B.

81.0 .2 6.11 4,430.0

WAIKAMOI STREAM NEAR HUELO, MAUI

' Location.—About 4} miles by trail southeast of Huelo and about 500 feet above
junction of stream and Spreckels ditch; about 50 feet gbove trail bridge.

Records available.—December 16, 1910, to December 31, 1912.

Gage.—Inclined staff; read twice daily, at 5.15 a. m. and about 5 p. m.; datum
unchanged.

Channel.—Practically permanent.

Discharge measurements.—Made by wading.

Accuracy.—Good.

Cooperation.—East Maui Ditch Co. assists in obtaining gage heights.

Discharge measurements of Waikamoi Stream near Huelo, Maui, in 1912.

Date. Hydrographer. hgizﬁ, cnliﬁa
Feet. | Sec.-feet.
Sept. 22 1.27 1.48

Nov. 8

1.80

5.4




YRY2T SLEIF TUBUE 3IBBT LIRYT ISRRR seore samwn wsows anawe

Jor 1912.

ut,

Ma

WATER RESOURCES OF HAWAII, 1912
hi, in feet, of Waikamoi Stream near Huelo,

Daily gage
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Monthly discharge of Waikamoi Stream near Huelo, Maui, for 1912.

Accu-

racy.

Mord<<<mrrn<

Run-oft

total in

(

feet).

acre-]

592838383853

Discharge in second-feet.

Mean.

10. 60

ONHCOONODOHD
S "Sricdoledsl "id S

.5

8.5

Month.

The year................

OOPUOLA STREAM NEAR HUELO, MAUIL

Location.—About 2 miles by trail southeast of Huelo, and about 400 feet above

Spreckels ditch crossing.
Records available.—December 16, 1910, to December 31, 1912.

Gage.—Vertical staff; read once daily, at no regular hour; datum unchanged.

Channel.—Shifting.

Discharge measurements.—Made by wading.

Accuracy.—Fair.

<

September 22, 1912: Gage height, 0.88 foot; discharge, 0.46 second-foot.

The following discharge measurement was made by J. B. Stewart:

Daily gage height, in feet, of Ooiruola Stream near Huelo, Maus, for 1912.

[John Pachero, observer.]
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MAUL

WATER RESOURCES OF HAWAII, 1912.

Daily discharge, in second-feet, of Oopuola Stream near Huelo, Maut, for 1912.
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SPRECKELS DITCH AT STATION NO. 1, NEAR H‘U’EI.d,

bridge which crosses ditch in Ulawina Gulch.
Records available.—December 18, 1910, to December 31, 1912.

unchanged.
Channel.—Permanent.

Location.—About 8% miles by trail southeast of Huelo, and about 20 feet above
Gage.—Vertical staff; read twice daily, about 5.30 a. m. and 4.30 p. m.; datum

Discharge measurements.—Made by wading and from log near gage.

Accuracy.—Records good.

4+
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1912.

Dis-

charge.

ut, n

Gage

height.

ISLAND OF MAUL
Hydrographer.

t. 23 | J. B, Stewart. ...t

Y

B30 4T O « ' T PPN

Date.
Se)

Daily gage height, in feet, of Spreckels ditch at station No. 1, near Huelo, Mawi, for 1912.

Discharge measurements of Spreckels ditch at station No. 1, near Huelo, Ma
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174 WATER RESOURCES OF HAWAIL, 1912,

Daily discharge, in second-feet, of Spreckels ditch at station No. 1,
for 1912—Continued.

near Huelo, Maui,

Day. Jan. | Feb. | Mar. | Apr. | May. | June Aug. | Sept. | Oct. | Nov. | Dec.
1.4 42.8]1 19.5| 23.8 6.7| 17.0 6.6 6.9 3.2] 4.0 25.0| 36.8
1.2 41.6] 12.0| 23.5 4.8 9.6 6.0| 11.8 2.71 39.5( 17.5| 42.5
1.2 24.5] 14.5| 16.2 4.2 7.8 5.3 9.8 2.7] 85.6 9.6 28.5
3.6| 15.0| 12.6}| 15.2 55| 15.0] 15.0 6.9 49 27.5] 21.0| 28.0
3.0| 16.5| 12.0}| 29.0 4.1 8.8 11.4 6.0 2.7| 13.6 ] 35.0| 20.0
1.8] 26.0| 29.6} 27.0| 19.0 7.8 8.2 7.8 2.7 18.0| 16.5| 25.2
1.2{ 39.8] 13.6] 27.0| 26.8| 14.5 8.0 7.3 2.1| 45.5| 10.8 | 27.0
1.1} 38.0| 11.8] 16.5| 12.0 8.8 9.8 6.0 1.6{ 36.2| 11.0| 24.5
1.0} 32.6 8.8 13.2| 11.2 6.6 11.4| 12.8 2.71 19.0] 10.2| 21.8

T eeee-] 8771 13.2 7.3 9.8 7.3 9.0| 24.0{ 29.6 | 11.0| 13.0
L2 ceennes 38.0 Jevenens 6.9 6.0} 10.2|....... 28.5 |.ee.-.] 12,0

Monthly discharge of Spreckels ditch at station No. 1, near Huelo, Maui, for 1912.

D -feet.
'isoharge in second-feet. R un.ioﬂ
Month. (total in
Maximum. Mean. acre-feot).
9.2 0.7 3.53 217 | C.
4.8 .2 14.20 817 | C.
4.6 8.8 26. 50 1,630 | B.
49.4 13.2 27.70 1,650 | B.
34.4 4.1 11.90 732 | B.
20.0 3.6 9.89 588 | B.
25.5 5.3 11. 40 701 | B.
22.0 3.7 9.61 591 | B.
39.5 1.6 9. 50 565 | B.
45.5 4.9 17.30 1,060 | B.
46.4 7.1 20.80 1,240 | B.
48.2 7.3 21. 40 1,320 | B.
49.4 .2 15.30 11,100

SPRECKELS DITCH AT STATION NO. 2, NEAR HUELO, MAUL.

Location.—About 73 miles by trdil southeast of Huelo post office and 100 feet above
junction of ditch with Kolea Stream No. 2.

Records available.—November 6, 1911, to December 31, 1912.
Gage.—Vertical staff; read once daily, about 4.30 p. m.; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made from log across ditch near gage.

Accuracy.—Records good.

Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements of Spreckels ditch at station No. 2, near Huelo, Maut, in 1912.

Date. ) Hydrographer. h(:ia et. charge.
Feet. Sec.ift.
Sept. 23 | J. B, SteWart. . .. ocoieiiiiiai i cciiiiiietaeiataeeecanaaceaar e aaan 0.69
Nov. 10 |..... 1S (T teteseucteteseeneesersenanes 1.85
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ISLAND OF MAUIL

ight, in feet, of Spreckels ditch at station No. 2, near Huelo, Maus, for 1912.

Daily gage
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176 WATER RESOURCES OF HAWAII, 1912,

Monthly discharge of Spreckels ditch at station No. 2, near Huelo, Maui, for 1912.

Discharge in second-feet.
Run-off Accu-
Month. (total in Tac
Y.
Maximum. | Minimum.| Mean, | 3cre-feet).
January ... .. ..o iiLil.l. 13.6 1.7 4.00 246.0 | B.
February.. 40.0 1.2 13.40 771.0 | B,
March..... 39.0 9.0 27.70 1,700.0 [ A.
April...... 49.0 13.6 31.20 1,860.0 | A.
A e rennnn 36.0 3.5 12.60 775.0 | B.
June.. 37.5 3.0 10.20 607.0 | B.
July....... 35.0 3.9 12.30 756.0 | B.
August.... 35.0 3.0 9.71 597.0 | B.
September. 36.5 2.1 9,18 546.0 | B.
October. .. 37.5 3.0 16.00 984.0 | B.
November. .. .. 40.0 6.2 20.00 1,190.0 | A.
December. . ... . iiiiiiiiiiiiaaan 3.5 6.0 19.00 1,170. A.
The Fear. .- coeene et e caecamaaaeaannns 49.0 1.2 15.4 11,200.0

SPRECEELS DITCH AT STATION NO. 3, NEAR HUELO, MAUL

Location.—About 64 miles by trail southeast of Huelo post office, and 400 feet above
junction of ditch with Haipuaena Stream.

Records available.—December 18, 1910, to December 31, 1912.

Gage.—Vertical staff; read once daily, about 4.30 p. m.; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made from log near gage.

Accuracy.—Record good.

Cooperation.—East Maui Ditch Co. assists in obtaining gage heights.

Discharge measurements of Spreckels ditch at station No. 3, near Huelo, Maui, in 1912.

Date. Hydrographer. hgfgiet. ch%isgpe.

Feet. Sec.ft.

Sept. 23 | J. B. Stewart. ... .o i S, 0.87 5.22
Nov. 10 |..... o 2.25 34.0

Daily gage height, in feet, of Spreckels ditch at station No. 8, near Huelo, Maui, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.30| 0.72| 2.45| 2,23 1.50 | 1.13] 1.43| 1.10} 1.33 | 1.28| 2.18| 1.20
1.75 .71 2,331 230 1.50| 1.13} 1.98} 1.05{ 2.30 | 2.25| 1.75 | 2.30
1.33 W72 2301 245 2.23| 1.08) 2.10| 1.10{ 2.28| 120} 2.13 | 2.2
1.28 70| 2251 3.15| 2.30( 1.03| 235| 1.05] 2.20| 1.03| 1.60] 2.25
1.20 69 2,251 235 1.25 .99 | 2.08 .98} 1.68 .98 ] 1.48 | 1.93
1.15 .68 2.23] 225 2.05 .95 1.53 .93 | 1.98 .90] 1.38| 1.7
1.13 .66 2,383} 2.40| 1.78| 1.03 | 1.30 .95 | 2.20 .95] 1.30| 1.95
1.17 .65 2.23| 3.00| 210 1.25| 2.25 901 1.65 931 1.23| 1.78
1.20] 1.20}{ 2.30| 2.28} 1.70| 1.43( 2.23| 1.50 | 1.50 | 1.38] 2.65| 1.68
1.10 .871 230 2,35 1.50| 2.35| 1.70| 1.50 1.35| 1.04| 2.23| 1.50
1.05 W91 273 2.35| 1.40( 2.23| 2.00| 1.80) 1.28| 1.05| 2.20| 1.38
1.05 81| 2.40} 2.33( 1.30| 1.53| 1.50| 1.55} 1.20| 1.30} 1.75| 1.30
1.00¢ 1.65] 2.43} 2.25| 1.28 1.78| 1.73| 1.75| 1.13| 1.23] 1.58| 1.25

L9841 1.20| 228} 2.28} 1.23| 1.43| 1.80| 2.35| 1.10| 2.20 | 1.43| 1.50
97 100} 215 2.25| 1.15| 1.49| 1.45| 2.13| 1.08| 1.70| 1.30| 1.98
.93 .90 1.83] 2.35! 1.15| 1.63| 1.30| 1.73} 1.00| 1.33| 2.50 | 1.48
.91 .90 2.25( 2.33| 1.10| 1.30| 1.28| 1.40| 1.00| 1.20| 2.33 | 1.23
.88 811 2.25| 2.23| 1.10| 1.20| 1.25| 1.40 .98 113} 270 | 1.35
.85 ) 1.98| 2.33| 2.05| 1.10| 1.60| 1.18| 1.40 951 110} 2.30 | 2.43
.83] 2.25] 2,151 2531 1.30) 2.20| 1.20] L25]| 1.00| 125 2.35| 1.80
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WATER RESOURCES OF HAWAII, 1912,
Hydrographer.

SPRECKELS DITCH AT STATION NO. 4, NEAR HUELO, MAUI,

Aug. | Sept.
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. 1.
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1.
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1.
1.
1
1.
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May. | June. | July.
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68

. 95
13
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15
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10
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48
13
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Apr.

Jan. | Feb. | Mar,
0.43
.39
40
.39
.38

J. B, Stewart.....

above junction with small tributary of Puchakamoa Stream.

Records available.—December 18, 1910, to December 31, 1912.

unchanged.
Channel.—Permanent.

Location.—About 6} miles by trail southeast of Huelo post office, and about 250 feet
Date.

Gage.—Vertical staff; read once daily, usually between 3 and 5 p. m.; datum
Cooperation.—East Maui Ditch Co. assists in obtaining gage heights.
Discharge measuremenis of Spreckels ditch at station No. 4, near Huelo,

Discharge measurements.—Made from log at gage.
Accuracy.—Records good.

178

Day.

Daily gage height, in feet, of Spreckels ditch at station No. 4, near Huelo,

Nov. 10 |.....do......

Sept. 23
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datum unchanged.

’

itch at station No. 4, near Huelo, Maus,

eckels di
Jfor 1912.

ISLAND OF MAUL
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SPRECKELS DITCH AT STATION" NO. 5, NEAR HUELO, MAUIL
Location.—About 5 miles by trail southeast of Huelo post office, and about 500 feet

above drop into Alo Stream. ) .
Records available.—November 6, 1911, to December 31, 1912,

Cooperation.—East Maui Ditch Co. assists in obtaining gage heights.

Gage.— Vertical staff; read twice daily, about 6 8. m. and 6 p. m.

Channel.—Permanent.

Discharge measurements.—Made from plank at gage.

Accuracy.—Very good.



Dis-

charge.

Gage.
height.

WATER RESOURCES OF HAWAIIL, 1912,
Hydrographer.

Discharge measurements of Spreckels ditch at station No. 5, near Huelo, Maui, in 1912.
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ISLAND OF MAUL 181

Daily discharge, in second-feet, of Spreckels ditch at station No. 5, near Huelo, Maui,
Jor 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July.| Aug. | S8ept.| Oct. | Nov. | Dec.
11.7| 48.4| 54.4| 18.4| 40.0 | 27.8| 43.3| 15.0| 20.0} 55.6| 33.8
11.1} 48.7| 51.7| 17.4| 27.0| 24.2| 30.8| 15.2] 22.0] 550 24.5
10.2 ] 54.4| 50.8| 17.2 | 22.0| 23.8| 30.2| 13.6 ) 23.0| 56.2| 46.6
41.8 | 51.4| 50.8| 18.4| 35.5| 19.8| 32.5| 12.4 9.9 53.2] 55.0
57.4 | 49.6 | 56.8| 26.5| 34.5| 19.0| 23.2]| 12.8| 20.8| 51.7| 48.4
56.5 | 50.2| 51.4] 20.0| 44.8 | 20.2| 20.0| 12.0| 57.4 | 49.6 | 52.6
55.9 | 41.8 | 52.0| 14.81 29.5| 18.4| 46.0| 11.4} 56.8 50.5| 55.6
55.31 40.6 | 51.7 | 13.4{ 23.8| 15.4} 20.0| 10.8 | 54.7| 37.5| 58.6
4.0 39.0| 51.4| 18.0| 48.4 | 39.5} 20.2| 12.2 | 51.7 ] 44.2| 49.9
48.4| 38.2| 529 | 14.0| 29.2| 32.2] 17.6 | 10.4] 46.0| 46.0| 50.8
40.0 | 51.4| 56.8| 35.8| 23.5( 24.2( 20.5} 10.4| 46.0| 47.2| 53.5
38.0 | 41.2| 54.4| 53.8| 33.0| 27.0| 2L.5 9.9| 68.01 38.2} 52.3
52.0 | 37.5| 52.0| 42.1| 27.5| 27.8| 17.68 9.0| 58.0 355} 52.0
47.2 | 31.0| 46.6 | 41.8| 19.6 | 32.5| 37.5| 10.8| 52.0{ 28.5| 47.8

....... 49.6 | 42.4| 26.0} 16.8] 20.8}7 28.0] 47.5| 55.0| 31.2] 46.6
....... 529 |.......] 24.0{.......] 18.0} 3L.8|.......] 47.8.......| 40.3

Monihly discharge of Spreckels ditch at station No. 5, near Huelo, Maus, for 1912.

Discharge in second-feet.
Run-off A
Month. (totalin r:cc;-
Maximum. | Minimum.| Mean. | 2ere-feet).
36.0 8.1 15.7 965 | A,
57.4 6.9 28.3 1,630 | A.
58.6 3L.0 49.2 3,030 | A,
. 58.9 42.4 52.3 3,110 | A.
56.2 13.4 3L8 1,960 | A.
50.2| - 1200 28.1 1,670 | A.
52.0 15.4 3L5 1,940 | A.
52.0 11.4 27.3 1,680 | A,
55.0 2.0 23.9 1,420 | A.
58.0 9.9 34.2 2,100 | A.
72.8 25.0 44,2 2,630 | A.
71.0 8.1 37.7 2,320 | A.
72.8 6.9 33.7 24, 500

SPRECKELS DITCH AT STATION NO. 6, NEAR HUELO, MAUI

Location.—About 4 miles by trail southeast of Huelo post office and about 100 feet
below Kolea Stream intake.

Records available.—November 4, 1911, to December 31, 1912.

Gage.—Vertical staff; read once daily, usually about 4 p. m.; datum unchanged.

Discharge measurements.—Made from log at gage.

Channel.—Permanent.

Acguracy.—Records good.

Cooperation.—East Maui Ditch Co. assists in obtaining gage heights.

Discharge measurements of Spreckels ditch at station No. 6 near Huelo, Maui, in 1912,

Date. Hydrographer. hg’-a % ch]s)xge.
Feet, | Sec.-ft.

Sept. 22 0.9 21.4
Nov. 7 1.49 4.0
Dec. 20 1.19 38.8
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Monthly discharge of Spreckels ditch at station No. 6, near Huelo, Maui, for 1912.

Dj i -feet.
ischarge in second-feet Run-off .
Month. (totalin 1o o
Maximum. | Minimum. | Mean. acre-feet).
RE:S: 10 o N 48.5 16.2 81.6 1,940 | A.
February. 56.0 13.8 33.5 1,930 | A.
March. .. 55.0 35.5 48.9 3,010 | A.
April. . 59.0 45.0 50.2 2,990 | A.
8y... 56.0 30.2 48. 4 2,980 | A.
June... 55.0 24.6 43.9 2,610 | A,
July... 55.0 28.2 47.4 2,910 | A.
August. 53.0 21.3 41.5 2,550 { A.
September 52.5 17.7 36.7 2,180 | A.
October. 55.0 24.0 44.6 2,740 | A.
November 55.0 49.5 53.3 3,170 | A.
December 55.0 5.3 24.2 1,490 | B.
The year 59.0 5.3 42.0 30,500

SPRECKELS DITCH AT STATION NO.7, NEAR HUELO, MAUI.

. Location.—About 1§ miles by trail east of Huelo post office, between Oopuola and
Pa streams.

Records available.—November 6, 1911, to December 31, 1912.

Gage.—Vertical staff; read once daily, at irregular hours; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made from log at gage.

Accuracy.—Fair.

Cooperation.—East Maui Ditch Co. assists in obtaining gage heights,

Discharge measurements of Spreckels ditch at station No. 7 near Huelo, Maut, in 1912.

Date. Hydrographer. hgiz%et. ch]z)zrisg'e.
Feet. Sec.ft.
Sept. 22 1.15 23.8
Nov. 8 1.85 54.6
Dec. 21 1.45 35.6

Daily gage height, in feet, of Spreckels ditch at station No. 7, near Huelo, Maus, for 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.30 |....... 1.80| 1.80|......

1.25| 1.95| 1.90| 1.80| 2.00

1.30§ 1.90| 1.70[....... 1.60
....... 1.85] 1.40| 1.80] 1.50
1.20 | 1.85) 1.30 |....... .70

1.05| 1.70 {....... 1.70 .70

1.20( 1.80} 1.30| 1.70| .80

1.05 |....... 1.12] L70......

1.80] 1.65] 1.40] 2.00 .45

1.751 1.60| 1.32{....... .45

1.60f 1.20] 1.76] .36

1.60{ 1.90] 1.70 .35

1.55 §....... 1.65 .40

1.55§ 1.701 1.65| .40

.65 L70|....... 1.90] 1.60| .50
.60 1.501 1.70) 1.75(......
.55 1.45] 1.60{....... 50
.50 1.55]1-1.60§ 1.90 55
.50 1.20] 1.50] L90] 1.60
.50 .20 f.......] 1.90]| 1,30
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Daily gage height, in feet, of Spreckels ditch at station No. 7, near Huelo, Maui, for

1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.00] 1.70 [....... 1.60| 1.85|....... 1.55¢ 1.20| 170} 1.95] 1.25
1.95| 1.65f 1.70| 1.45| 1.65) 1.40{ 1.80|....... 1.90 | 1.85|......
1.851 1.05} 1.70| 1.40|....... 1.40| 1.75| 1.10] 1.90f 1.85| 1.25
1.80 }....... 1.70| 1.65| 1.95| 1.70| 1.60| 1.10{ 1.80|....... 1.73

....... 1.70 | 1.75| 1.40| 1.65) 1.75].......] 1.05| 1.80| 2.40 |......
.65} 1.75] 1.80 [....... 1.65| 1.60| 1.40] 1.10]| 1.70| 2.40} 1.50
1.90|....... 1.80| 1.80 1.60{ 1.70| 1.55! 1.00....... 1.80 ) 1.50
1.85| 1.651{....... 1.80 ] 1.65 |....... 1.50] 1.00] 1.90| 1.70( 1.22
1.85) 1.70) 1.75} 1.75] 1.50| 1.65| 1.60|...-... 1.80| 1.70|......

....... L758.... ..} L65].......] 1.60| L55| L70{ 1.80| L1.70 W72

..................... 1.60 [.......] 1.35) 155 [...o..feemici]eneand CT70

for 1912,

Day. Jan. | Feb. | Mar. { Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
43. 43.0| 43.0( 31.0| 50.2( 52.0 52.0| 545
47.0| 42.0( 49.5| 29.0{ 59.5| 57.0 52.0| 62.0
45.0| 41.0) 43.0( 31.0{ 57.0| 47.0| 52.0| 43.0
52.0| 33.0( 43.0| 29.0{ 54.5| 35.0] 52.0| 39.0
49.5| 33.0| 43.0| 27.0{ 54.5| 31.0| 49.5} 12.0
47.0| 81.0| 43.0| 21.5( 47.0] 31.0| 47.0{ 12.0
47.0| 27.0| 43.0| 27.0| 52.0| 31.0| 47.0| 14.0
60.51 35.0| 43.0) 21.5| 48.5] 23.8| 47.0| 10.5
74.0 43.5| 52.0| 52.0| 45.0f 35.0| 62.0 7.0
60.5| 52.0| 47.0| 49.5| 43.0| 31.8| 55.7 7.0
47.0 | 47.0 49.5| 50.7| 43.0| 27.0| 49.5 5.0
46.0| 47.0| 49.5| 52.0| 43.0] 57.0| 47.0 5.0
45.0| 47.0| 43.0| 54.5| 41.0] 52.0] 45.0 6.0
45.0 | 47.0 44.0{ 520 410§ 47.0] 450 6.0
43.0| 47.0| 45.0] 47.0| 40.0| 57.0} 43.0 8.0
41.0| 46.0| 43.0| 52.0| 39.0] 47.0] 49.5 8.0
39.0| 45.0| 41.0| 47.0| 37.0| 43.0] 53.8 8.0
37.0| 43.0| 39.0| 49.5| 41.0] 43.0| 57.0 9.0
41.0) 54.5] 39.0| 52.0( 27.0| 39.0| 57.0] 43.0
45.0| 43.0| 39.0| 43.0( 27.0} 43.0| 57.0| 31.0
43.0| 54.5| 37.0| 41.0| 27.01 47.0f 69.5| 29.0
37.0| 45.0| 385.0] 52.0| 25.0| 57.0| 54.5| 29.0
35.0| 52.2| 35.0)] 49.5] 23.0| 57.0f 54.5| 29.0
45.0| 59.5| 47.0 43.0| 23.0| 52.0| 70.2) 48.5
35.0| 45.0] 49.5} 389.0] 21.5] 52.0| 86.0| 43.7
43.5| 45.0| 43.0 350 23.0| 47.0( 86.0| 39.0
52.0| 43.0| 47.0| 41.0] 20.0] 52.0| 52.0| 39.0
52.0| 45.0| 46.0) 39.0] 20.0] 57.0] 47.0] 27.8
49.5| 39.0| 45.0| 43.0) 33.5| 52.0 47.0}| 20.1
45.0 | 41.0] 43.0} 41.0| 47.0) 52.0) 47.0] 12.4

. 43.0f....... 33.0| 41.0}..._... 52.0 [.cana.n 12.0

Note.—Discharge interpolated for days for which gage heights are missing.
Monthly discharge of Spreckels ditch at station No. 7, near Huelo, Maut, for 1912.

Discharge in second-feet.
Bunoff |4 con.
Month. (totalin racy
Maximum. | Minimum, | Mean, | 3cre-feet).
January (1-238) ...oeenniii i iiiiiiiiei e aecane e |etee e 20.4 930 | A.
February (17-29) . ..ooie e i e i eaeeceeaeee|eaesaaescasa]asonarenaana 50.3 1,300 | A.
March 5.5 215 49.3 3,030 | A.
April.. 57.0 45.0 50.9 3,030 | A.
y.. 74.0 35.0 46.3 2,850 | A.
June... 59.5 27.0 43.9 2,610 | A.
July... Ll 52,0 33.0 43.3 2,660 | A.
August. ... ... 54.5 21.5 41.4 2,550 | A.
September....... 59.5 20.0 38.4 2,280 | A.
ctober. . . . -..... 57.0 23.8 45.4 2,790 | A.
November........ 86.0 43.0 54.1 3,220 | A.
December........ 62.0 5.0 23.2 1,430 | A.
Theperiod. . cuveuierieme i iiiieeeeee eeeeee e 28, 700
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SPRECKELS DITCH AT STATION NO. 8, NEAR HUELO, MAUIL,
Location.—About 1 mile by trail east of Huelo post office and 275 feet above gate

.

to storage reservo:
Records available.—November 4, 1911, to December 31, 1912,

Gage.—Vertical staff; read once daily, at irregular hours; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made from plank.

Accuracy.—Good.

Cooperation.—East Maui Ditch Co. assists in securing gage heights.

in 1912

Discharge measurements of Spreckels ditch at station No. 8, near Huelo, Maus,
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WATER RESQOURCES OF HAWAITI, 1912,

Daily discharge, in second-feet, of Spreckels ditch at station No. 8, near Huelo, Maui,
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CENTER DITCH REGION.
CENTER DITCH NEAR HUELO,

below ditch intake at Puohakamoa Stream.
Records available.—January 1, 1910, to December 31, 1912.

Gage.—Vertical staff; datum unchanged.

Channel.—Probably permanent.

Location.—About 3 miles by trail southeast of Huelo post office and about 13 miles

Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements.—Made from plank across ditch.

Accuracy.—Good.
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ISLAND OF MAUIL

Hydrographer.

Discharge measurements of Center ditch near Huelo, Ma
Daily gage height, in inches, of Center ditch near Huelo, Maus, for 1912.
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Daily discharge, in second-feet, of Center ditch near Huelo, Mausi, for 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov, | Dec.
2.0 4.1 74.4| 94.4 4.9 33.4 9.1 49.2 3.4 19.4f 96.0| 66.2
2.0 3.4 67.2 | 93.8 4.51 10.0 5.1 24.0 3.4 6.57 96.0| 38.8
2.0 2.9 61.0| 93.2 4.3 5.4 4.71 .84 3.4 3.0] 96.0| 80.5
2.0 43.8| 58.0| 91.0 5.4 | 14.2 4.3 18.2 3.4 2.7 88.8| 88.4
2.01 87.0( 8.0 93.0 85 1.0 4.0 4.8 3.4 2.4 84.8| 8.6
2.0| 83.0| 70.41 93.8 6.1 47.2 5.0 4.1 3.3] 9.0 71.6| 76.0
2.0| 8.0 53.0| 92.6 4.1} 13.4 4.1] 34.2 3.0} 95.0| 74.8] 98.0
2.0 82.2| 43.0| 82.0 3.7 5.6 3.7| 10.6 2.81 90.1 ] 68.21 62.0
5.1} 66.4| 40.0| 80.5 6.0} 6.6} 36.0 4.4 2.7] 784 | 54.4| 96.5
3.3 62,2 32.0( 92.6 4.3 17.0 9.1 3.8 2.5 54.0 60.2 93.0
2.51 49.8| 76.4| 9%4.0] 39.4} 11.2 4.5 4.3 2.4 58.2| 55.8| 96.8
2.11 93.0 17.4] 90.0| 84.0| 17.0 5.6 4.5 2.4 96.0| 43.2| 96.5
2.0| 93.81 14.6| 72.0| 43.6 8.8 5.8 3.7 2.4 93.1}1 48.0| 95.6
2.01 90.5| 14.6 | 54.0| 48.0 4.71 14.0| 23.0 3.3 58.2 1 25.8| 90.4
2.0 {....... 8.0 53.6 | 17.2 4.1 4.7 7.71 68.2} 80.1| 26.0( 87.2
3.5 |eeennn 96.0f....... 9.7 |eenens 3.5 15.2....... 96.0 |....... 71.6

Nor1E.—Discharge comp{med from mean of two gage readings each day.
Monthly discharge of Center ditch near Huelo, Maui, for 1912,
Discharge in second-feet. Run-off N
Month. (totalin m"g;’

Maximum. | Minimum,| Mean. | 8eTe-feet).
41.6 2.0 7.69 473 | B.
93.8 1.6 34.90 2,010 | A,
96.0 14.6 72.20 4,440 | A.
95.0 53.6 88.70 5,280 | A.
87.8 3.7 29.30 1,800 | B.
71.8 3.1 18.50 1,100 | B.
84.0 3.5 20.80 1,280 .
80.0 2.7 16.30 1,000 | B.
89.8 2.4 20.20 1,200 | B.
96.0 2.0 38.30 2,360 | B.
96.8 16.0 59.80 3,560 | A.
98.0 38.8 73.10 4,490
98.0 1.6 67.30 29,000

HAMAKUA DITCH REGION.
NAILIILIHAELE STREAM NEAR HUELO, MAUIL,

Location.—About 2 miles by trail above Huelo post office, 1 mile above Lowrie
ditch intake, and 50 feet above trail ford.

Records available.—July 24 to December 31, 1912. From December 9, 1910, to
December 31, 1911, a station was maintained above the New Hamakua ditch
intake.

Gage.—Vertical staff; read twice daily, at 5.30 a. m. and 5.30 p. m.; datum un-
changed.

Channel.—Permanent.

Discharge measurements.—Made by wading.

Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements of Nailiilikaele Stream near Huelo, Maui, in 1912.

Date. Hydrographer. nogeht. | charge.

Feet. Sec.ft.
July 24 | J. B, SteWart . .. eericeneiieeieiaaceeceeannccccessnsssasscnennmoscananns 0.75 1.00
Nov. 11 {..... L6 L Y ceceacsasnmeceananas 1.60 44.3
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Daily gage height, in feet, of Nailiilihaele Stream near Huelo, Maut, for 1912.

[Eurukawa, observer.]

189

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

) P IO 0.450.50 | 0.45 | 1.45 | 1.45 0.50 1 1.54 | 0.90
2. . 1.80| .8 {1.15| 2.20 .40 | 2.30 .45
3. 1.30 ( .45)1.85| 3.40 .40 ]2.40| 1.25
4. 1.20 | .40] .90 | 1.65 40| .70 | 2.00
5. 1.15| .40 .80 | 1.55 .4011.65| 1.50
6. .80 | .40 | .50 1.45 1.80 | 1.40 | 2.15
7. 1.60| .40 .65| 1.55 2.1011.45| 2.55
8. .85 | .40 .50 1.40 1.70 | 1.40 | 2.25
9. .68 .40 (3.35| 1.15 1.55 1 1.15| 1.70
0 521 401175 .80 1.15}1.20 | 1.30
.50 .50 1.65 .65 .92 .45] .40]1.35|1.20 | 1.80

451 .40 1.15 .50 .82 | .45| .40)2.80f .8 | 1.50

451 .40 .95 .45 72 .451 .40)2.80 ) .70 1.60

.45 11.50 | .80 .65 .88 | .781 .40|1.45]| .60 | 1.35

45| 1.251 .60 .45 .45 .58 .75]|1.601 .70| 1.25

45| .65 (...... 2.25 |...... 1.10

KAILUA STREAM NEAR HUELO, MAUIL

Location.—At wagon bridge about 1,000 feet east of Huelo post office.
Records available.—July 25 to December 31, 1912. From December 8, 1910, to
December 31, 1911, a station was maintained above the New Hamakua ditch

intake.

Gage.—Vertical staff; read once daily, at irregular hours; datum unchanged.
Channel.—One channel at all stages; probably permanent.

Discharge measurements.—Made by wading or from bridge.
Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements of Kailua Stream near Huelo, Maui, in 1912.

Hydrographer.

Qa; Dis-
height. | charge.

July 25 | J. B. StoWart ..ot it Ze it tteereeeeenaaeaeaeeeeaneeeanan

Feet. SecHt.
0.30

0.38

Sept. 24 |..... L O .25 .10
Daily gage height, in feet, of Kailua Stream near Huelo, Maui, for 1912.
[John Pachero, observer.]
Day. July.| Aug. | Sept.} Oct. ; Nov.| Dec. Day. July.! Aug. | Sept.] Oct. | Nov.| Dec
1.70 3.50 1 1.70
3.50 3.40 .82
4.50 3.90 | 1.80
2.60 2.70 | 2.70
2.30 2.50 | 2.70
2.20 2.40 | 1.90
. 2.30 2.30 | 3.30
. 2.20 2.50 | 4.30
.50 1 1.90 2.10| 2.33
.30 1 1.80 1.50 |......
.60 | 1.00 1.48 | 3.00
. 10 .82 1.70 [ 2.13
. 00 .80 1.00 | 2.00
.80 .80 921 2,20
.78 .72 .82 2.20
...... 2.00
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HOOLAWALIILII STREAM NEAR HUELO, MAUIL

Location.—About 8 miles by trail southwest of Huelo post office, 1 mile east of Lupi,
200 feet above inflow of Old Hamakua ditch and 400 feet above New Hamakua,
ditch crossing.

Records available.—April 5, 1911, to December 31, 1912.

Gage.—Vertical staff; read twice daily, about 6.30 a. m. and 4 p. m.; datum un-
changed.

Channel.—Rocky.

Discharge measurements.—Made by wading.

Accuracy.—Very good.

Discharge measurements of Hoolawalitlit Stream near Huelo, Maui, in 1912.

[J. B. Stewart, hydrographer.]

Gage Dis- G Dis-
Date. heiﬁlt. charge. Date. heiz%et. ‘charge.
Feet. Sec.ft. Feet. Sec.ft.
Jan. 13, e 0.12 3.09 || Sept. 20 . 0.12 2,32
Mar.12. .. .39 10.0 NOV. 12, eeiiiiiiiiaaaa. .28 10.9
July 25, 110l 13 3.03

Daily gage height, in feet, of Hoolawaliilii Stream near Huelo, Maui, for 1912.

Mar.1 Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

Day. Jan. | Feb.
0.09( 0.26( 0.20] 0.20| 0.13| 0.12 0.12{ 0.13{ 0.12| 0.24| 0.22
.09 .30 .20 .21 .13 .12 .12 .20 .13 22| .42
.09 .32 .26 .18 .12 .14 W12 .19 .12 35 .74
.09 .27 .78 .19 .12 .14 .11 .20 .12 .22 .35
.09 25 .61 .18 11 14 11 .14 .10 .20 .25
.09 24 46 .21 11 .14 .11 14 10 18 24
.08 25 52 19 11 .14 .12 16 09 16 24
.08 22 .52 20| .12 .14 W11 15 08 14 22
A2 28 52 18 11 21 .13 14 08 52 21

0f t26) a2 i6| 18| 1e| 12| 14| os| sa| .20
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datum

peration with East Maui Ditch Co.

ISLAND OF MAUL

Daily discharge, in second-feet, of Hoolawaliilic Siream near Huelo, Maui, for 1912.
Day.
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HOOLAWANTUI STREAM NEAR HUELO, MAUL
main

east of Lupi, and 250 feet above crossing of New Hamakua ditch.

Records available.—December 12, 1910, to December 31, 1912.

unchanged.

Channel.—Practically permanent.

The year.

Accuracy.—Very good.

Location.—About 3% miles by trail southwest from Huelo post office, one-fourth mile
Cooperation.—Station

Gage.—Vertical staff; read twice daily, about 6.30 a. m. and 5 p. m.

Discharge measurements.—Made by wading.
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Discharge measurements of Hoolawanui Stream near Huelo, Maui, in 1912,

{J. B. Stewart, hydrographer.]

Date. Hydrographer. h(e}iz%gz c}gi&'e. Hydrographer. hgiﬁ(,t. clPairsg-e
Feet. Sec.ft. Feet. | Secft.
0. 3.21 || Sept. 20, | ceeeeeniiininianna. 0.08 2.47
. 27.0 || Nov. 12, |cccuiinnnnnncnnnnnn .- .33 19.1
July 25. 3.42

Daily gage height, in feet, of Hoolawanui Stream mear Huelo, Maut, for 1912.

Day. Jan. | Feb. | Mar. [ Apr. | May. July. | Aug. { Sept. | Oct. | Nov. | Deo.

0.06 | 0.34| 0.36| 0.22 0.11| 0.081 0.07| 0.06} 0.31| 0.21

.05 .36 .29 .23 .11 .07 .20 .09 .28 .48

.05 .45 .39] .20 a4 .o7{ .15) .06} .39] 128

.05 .36 .98 .26 .22 .06 .15 .04 <24 .48

.05| .33 .84| .20 .16 .06| .12]| .o4{ .20] .36

051 .30 .52 .24 a3 .06 12| .04 20| .34

04| .32 .76 .20 13| .06} .14 .04]| .18} .28

06| .201 .82 .3 4] 06| 12§ .04 .16] .24

a2 .32] .73 .20 26| .12 .10| .o4| .96| .23

10. ol .30) .57 .18 .14 .08} .o8| .o04| .53} .20

1 .08 .56 .60 217 .18 .14 .09 .05 .38 .20

1 .06 .49 .46 .16 .14| .08] .08} .04 .20/ .18

1 18| .56 .39 .16 14| .e8| .08{ .04| .24 .18

1 2| .38 .46 .15 a4 .| .08 15| .22 .18

1 08| .33 .44 .14 13| .24 .07) 12| .s6f .17

16 .03| .30| .38] .13 13| .14 .07 .18

1 07| 34| .37] .13 12| .09 .08 .23

1 06| .45 .33| .13 12| .08] .06 .30

1 .16 .33{ .31| .13 1) .08| .06 .33

20 321 .30| .36 .15 a1) .08| .06 .22

21 40| .28 .14 12| .06 .05 .45

2 56| .24 . it el .05 .56

23 27| .22 .11 a1} .o7| .05 .54

24 .24 .22 . .14 .06 .05 .40

25. .25 .22 .11 12 .06 .05 .42

26. .19 .23 .15 .12 .06 .04 .38

27 29| .20 .20 a1 .o6] .04 .37

28 . .18 .18 azfo.05) .04 .34

29. 17 . arlo.o7| .06 .32

30. 27 . .00 .08 .12 .27
31... .36 .13 10} .06 |....... .
Daily discharge, in second-feet, of Hoolawanui Stream near Huelo, Mausi, for 1912.

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

80( 24f 17.8( 19.2| 10.2| 5.0 45| 32| 28| 24 157 9.6

80| 20| 19.2| 144 108| 50| 45| 28| 9.0| 36| 126] 27.6

7.0{ 20| 25.5| 21.3| 9.0| 45| 60! 28| 65| 24| 21.3}100.0

6.5 20| 19.2| 70.2| 12.6| 40| 10.2] 2.4| 65| 16| 11.4| 27.6

6.0/ 20| 17.1| 576} 9.0| 40| 70| 24| 50| 16| 90| 19.2

6.0 20| 150| 30.6] 11.4| 40| 55| 24| 50[ 16| 90l 17.8

6.0 16| 16.4| 50.4| 90| 40| 55| 24| 60| 16| 80! 13.8

6.0 2.4] 14.4| 55.8| 10.8 4.0 6.0 2.4 5.0 1.6 7.0] 11.4

50| 50| 16.4| 4.7 90| 40| 12.6| 50| 40| 1.6| 63.4| 10.2

5.0 4.0| 15.0| 34.6 8.0 8.0 6.0 3.2 3.2 1.6 | 3i.4 9.0

40| 3.2 33.8| 37.0| 75| 75| 80| 60| 36] 20| 206 90

40! 24| 283) 2.2| 7.0| 55| 60| 32| 32| 1.6] 144] 80

4.0 8.0 33.8; 21.3 7.0 6.5 6.0 3.2 3.2 .61 11.4 8.0

40! 50] 20.6| 2.2| 65| 55| 60| 45| 32! 55| 10.2] 80

3.61 3.2) 171! 248! 60! 50! 551 14l 281 50! V.81 .5
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Datly discharge, in second-feet, of Hoolawanusi Stream near Huelo, Maut, for 1912—Contd.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.6 3.2( 15.0{ 20.6 5.5 5.0 5.5 6.0 2.8 2.4 29.0 8.0
3.2 2.8 17.8| 19.9 5.5 5.0 5.0 3.6 3.2 1.6 29.0} 10.8
3.2 2.4 25.5| 17.1 5.5 5.0 5.0 3.2 2.4 1.6 38.6] 150
3.2 7.0 17.1| 15.7 5.5 5.0 4.5 3.2 2.4 1.6} 27.6 | 17.1
3.2 16.4| 150} 19.2 6.5 5.0 4.5 3.2 2.4 1.6 21.3] 10.2
3.2 22.0( 13.8| 15.0 6.0 5.0 5.0 2.4 2.0 10.2) 17.1| 25.5
2.8 33.8| 11.4| 12.6 5.0 5.0 4.5 92.0 2.0} 15.0{ 15.7| 33.8
2.8 13.21 10.2| 16.4 4.5 4.5 4.5 2.8 2.0f 11.4] 15.0| 32.2
50 11.4| 10.2| 12.6 50| 10.8 6.0 2.4 2.0 9.6 | 12.6 | 22.0
2.8 12.0| 10.2]| 14.4 4.5 6.0 5.0 2.4 2.0 7.0 12.6 ) 23.4
2.8 85| 10.8} 16.4 6.5 5.0 5.0 2.4 1.6 | 10.2| 11.4| 20.6
2.8 14.4 9.0 17.8 9.0 5.0 4.5 2.4 1.6 20.6| 10.2| 19.9
2.8 32.2 8.0 15.0 8.0 5.0 5.0 2.0 1.6) 25.5 9.0] 17.8
2.4 19.9 7.51 13.2 7.5 5.0 4.5 2.8 2.4 12.6 8.0 16.4
2.4 ... 13.2) 11.4 5.5 4.5 4.0 2.4 50| 16.4 8.0 13.2
2.4 ..., 19.20....... 5.5 ....... 4.0 2.4 ..., 26.9.......| 11.4

Monthly discharge of Hoolawanui Stream near Huelo, Maut, for 1912.
Discharge in second-feet.
g Run-oft 1, ..
Month. (totalin racy
Maximum. | Minimum. | Mean, | 8cTe-feet).
8.0 2.4 4.25 261 | B.
33.8 1.6 8.50 489 | B.
33.8 7.5 16.90 1,040 | B.
70.2 11.4] 25.80 1,540 | B.
. 12.6 4.5 7.40 455 | B.
10.8 4.0 5.24 312 | B.
12.6 4.0 5.67 349 | B.
92.0 2.0 6.22 382 | B.
9.0 1.6 3.48 207 | B.
26.9 1.6 6.79 418 | B,
68. 4 7.0 18.30 1,090 | B.
100.0 7.5 18.80 1,160 | B.
100.0 1.6 10. 60 7,700

HONOPOU STREAM NEAR HUELO, MAUI

Location.—About 4 miles southwest of Huelo post office and three-fourths of a mile

northwest of Lupi.

Records available.—December 12, 1910, to December 31, 1912.
Gage.—Vertical staff; read twice daily, about 7 a. m. and 5 p. m.; datum un-

changed.

Channel.—Probably permanent.
Discharge measurements.—Made by wading.
Accuracy.—Discharge rating not yet available.
Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements of Honopou Stream near Huelo, Mawi, in 1912.

[7. B. Stewart, hydrographer.]

' Gage Dis- Gage | Dis
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sec.ft.
Jan. 18 ...l 0.11 1.55 [ July 26. .. . ool 0.10 1.65
Mar. 12... ... oo .48 10. 4 Sept. 20 ... .oiiiiiiiiiiaas .07 1.41

14694°—wsPp 336—14—1I13
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Daily gage height, in feet, of Honopou Stream near Huelo, Maui, jor 1912.

[Miyabara, observer.]

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
0.20| 006 0.36| 0.28| 0.24} 0.12| 0.10] 0.08] 0.07{ 0.07| 0.20| 0.24
.20 .06 .41 .25 .24 W11 .10 .07 .17 .10 24 .58
18 06 40 34 .23 .10 .13 o7 11 06 .37 .96
18 .06 35| 1.13 .28 10 .17 06 17 04 . .85
16 .06 33 .83 .22 10 12 06 .10 04 20 .39
.16 .05 32 .56 .22 10 11 .06 .10 .04 .20 .36
16 05 32 .72 .20 09 .12 . 14 .04 .18 37
.15 .06 .28 .78 .22 .09 1 .06 11 .04 .16 .34
14 12 .33 W72 .20 .09 .26 .06 10 .04 .78 .26
14 .08 30 .58 .18 .14 .12 .09 08 .04 .42 .28
12 08 52 52 W17 .12 16 14 08 .04 .38 .26
12 08 .44 50 .16 .12 12 08 07 .04 .28 .24
12 .20 .52 44 .16 12 12 .08 .07 .04 .26 .22
12 13 42 50 .15 11 11 10 06 1.54 .24 22
L1 .09 38 51 .14 12 11 22 06 .08 .22 .21
1 08 32 44 .13 12 11 12 06 .06 .40 .21
10 .07 33 40 .13 10 10 08 06 .04 .45 .24
.10 06 50 38 .13 10 10 o7 06 .04 .53 .24
.09 .18 34 36 .13 10 10 06 05 .04 .47 .38
.08 .22 34 41 .14 .10 .10 06 .06 .04 .39 .28
.08 32 30 .34 .13 10 .10 06 .05 .18 .33 .59
08 38 28 .30 .12 10 .09 12 05 21 .32 .86
08 27 .26 34 .11 .09 .09 06 05 20 .30 .88
13| .24 . 31 g2 .18 .12 06 05| .16| .28| .48
10 .23 .22 30 .10 .12 .12 .06 04 .14 .30 .43
.10 .24 .22 34 .16 W11 10 05 04 15 .28 .40
45 21 31 .21 11 .09 05 04 .48 .28 .3

08 47 20 .28 .18 .11 11 05 04 .52 .24 .38
08 34 20 .28 .18 10 10 06 06 .24 .21 36
W07 Lol .22 .26 .13 10 .08 .06 10 .28 .20 32
Pt 7 RPN SR PR A4l .08 06 [...o... I3 B PO .28

HALEHAKU STREAM WEIR NEAR HUELO, MAUI

Location.—About 7 miles west of Huelo post office and 34 miles west of Lupi at New
Hamakua ditch crossing.

Records available.—January 1, 1910, to December 31, 1912.

Gage.—Head on weir measured by graduated scale to reference point back of diver-
sion dam.

Discharge measurements.—By 6-foot Cippoletti weir.

Cooperation.—Weir is the property of the East Maui Ditch Co.; discharges copied
from records of the Maui Agricultural Co.

Daily discharge, in million gallons, of Halehaku Stream weir near Huelo, Mauz, for 1912,

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.70 9.20| 9.90| 5.13| 1.40} 1.30| 0.67 | 0.70| 0.60] 7.00| 4.80
.80 | 11.00| 7.50| 4.76 | 1.30} 1.20 53| 2.47| 1.07| 5.64( 9.67
.97 112.00 9.57{ 4.57| 1.20} 1.53 L7001 2.10 .60 | 5.30 | 12.50
.70 10.00 | 12.80 | 5.23 | 1.20| 2.90 .43 | 2.13 .42 3.93 | 10.50
.65 | 8.73|12.90| 4.8 1.20]| 2.00 53 1.67 .30 | "3.43| 8.03
.60 7.83112.90| 5.231 1.20( 1.45 53 1.23 .30 3.00] 7.30
60| 8.33}112.90| 3.96| 1.10( 1.30 .56 | 2.40 .30 2.8 7.97
1.871 8.27112.90] 4.23| 1.20{ 193 411 1.37 .30 3.40{ 5.57
1.50| 9.60(12.90| 3.56 | 1.10| 3.73 .96 | 1.00 .35 12.20 | 4.80
.80 | 7.63(12.90] 8.35| 2.77] 2.10 .80 .85 . 12.20 | 4.30
1.15] 9.87 12,90 3.10| 2.17( 1.90| 1.13 -80 .35(10.20{ 3.90
.97 112,90 112.90] 2.95| 2.13| 1.55 74 .73 .30 6.93}1 3.60
2.40 1 12.80 | 12.90 | 2.73 | 1.52| 1.65 .70 .70 571 5,531 3.40
1.63110.80 | 12.90 | 2.50] 1.231 1.50 . .60 3.17| 4.73) 3.8
.80} 9.00]12.00] 2.40] 1.70} 1L.40] 2.13 .60 1.37] 4.80) 2.93
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Daily discharge, in million gallons, of Halchaku Stream weir near Huelo, Maui, for
1912—Continued.

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
7.83 111,00} 2.30| 1.17| 1..40| 1.00| 0.58 | 0.80 | 10.50 | 3.60
7.77110.80§ 2.20| 1.22| 1.30 .63 .50 .50 1 12.90 | 4.70
9.80( 9.83| 220 L45{ 1.10] ..60 .45 .30 1 12.90 | 4.27
840 8.80| 2.36| 1.33{ 1.00 .58 .40 .30 |.12.90 .97
7.33 ] 7.87| 2.60] 1.92| 1.00 .50 .45 .63 | 11.50 | 3.70
6.35| 7.00) 2.00| 1.30| 1.15 .60 .56 1 3.07) 8.90| 8.23
5.60| 6.33| 1.80| 1.40 .97 .95 40| 7.40 ] 7.62]12.60
510 6.53 | 1.67| 2.43| 1.07 .50 .40 | 4.40| 6.77 ) 12.40
4.70 | 6.07{ 1.58] 1.50| 2.33 .40 .30 3.43| 5.93| 9.50
5.13 | 6.97{ 1.90| 1.20| 1.40 .40 30| 2.40| 5.17| 7.60
510 6.75| 1.63] 1.20( 1.10 .50 n35 | 2.77] 5.00| 9.07
4.43| 6.50| 2.23| 1.20| 1.00 .50 40| 7.47 | 4.50| 7.20
3.90| 6.10| 3.43| 1.10| 1.05 .43 40| 6.97 | 4.10| 7.43
3.55 | 5.65( 2.30| 1.10| 1.20 .95 .78 | 4.40( 3.80| 5.67
4.93 | 5.571 2.13| 1.00 .75 .50 | 2.23 | 5.13 | 4.07 | 5.67
8.88 |-...... 1.70 fo...... .70 2 O 11.90 |....... 5.07

Nore.—Discharge based on two readings daily. A gage was maintained_on crest of wasteway at this
station to show the amount of water in the stream which was not diverted into the ditch at the weir.
No discharge over the wasteway except as noted in the following table, showing gage height in feet.
The zero of the gage is at the same elevation as the crest of the wasteway. i

Apr. 5. o iiiiiiaaaa..
Oct, 31....
Nov.9....
Nov. 10...

Monthly discharge of Halehaku Stream weir near Huelo, Maui, for 1912.

N Discharge in million gallons. Run-oft
Month. (total in
Maximum. | Minimum. { Mean. gallons).
B L5 111 Y N 3.33 0.70 1.65 51.0
12.80 .60 3.50 102.0
12.90 3.556 7.94 246.0
12.90 5.57 9.75 0
5.23 1.58 2.99 92.6
2.77 1.00 1.43 42.9
3.73 70 1.48 46.0
2.13 .40 .69 21.2
2.47 30 .93 27.8
11.90 30 2.33 72.2
12.90 2.80 6.92 208.0
12.60 2.93 6.60 205.0
12.90 .30 3.84 1,410.0
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OPANA STREAM NEAR HUELO, MAUI

Location.—About 8 miles west of Huelo, 44 miles west of Lupi, and one-half mile
from intake of Opana ditch. .

Records available.—December 13, 1910, to December 31, 1912.

Gage.—Inclined staff; read twice daily, about 7 a. m. and 4.30 p. m.; datum
unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made by wading and from bridge.

The following diséharge measurement was made by J. B. Stewart:
January 12, 1912: Gage height, 1.40 feet; discharge, 0.75 second-foot.

Daily gage height, in feet, of Opana Stream near Huelo, Maus, for 1912.

Day. Jan. | Feb. ;| Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.48| 1.35| 1.60| 1.98| 1.52 | 1.45{ 1.33| 1.22} 0.85 1.60
1,48 1.35( 1.99| 156 1.52| 1.41( 1.32{ 1.19 .95 1.75
1.48] 1.34| 2.14| 1.56| 1.52| 1.41| 1.33| 1.20| L 41 2.75
1,48 | 1.34| 1.60| 3.04| 1.51| 1.41| 1.40) 1.19| 1.42 1.90
1.47 ) 1.34| 1.59| 3.42| 1.50{ 1.41| 1.40] 1.13] 1.42 1,60
1.48| 1.34) 1.62| 192! 1.50| 1,40} 1.40| 1.12| 1.32 1,60
1.48 | 1.34| 1.60 | 2.28) 1.50 | 1.40! 1.36| 1.12| 1.40 1.€0
1.47) 1.41| 1,621 2.71| 150 1.40| 1.34} 1.10} 1.48 1,55
1.47| 1.42| 1.60| 2.32| 1.50| 1.40| 1.45| 1.12| 1.38 1.50
1.27 ] 1.39) 1.60| 2.08| 1.50 | 1.44 1.39 ] 1.12| 1.28 1.65
1.46 | 1.38) 1.74| 1.58| 1.49| 1.44| 1.36| 1.14] 1.21 1. 1.50
1.45| 1.38| 2.10| 1.56 | 1.48 | 1.40| 1.34| 1.10| 1.17 1. 1. 1.50
1.42| 1.42} 1.60| 1.56( 1.47f 1.42} 1.31| 1.10| 1.14 1 1.50
1.42( 1.40| 1.60)| 1.82| 1.46| 1.40 1,30| 1.10| 1.08| 1.80 (| 1.50| 1.50
1.38 ) 1.37 ) 1.58) 1.57] 1.45| 1.40| 1.30| 1.18| 1..04] 1.55] 1.50 ] 1.50
1.39| 1.36| 1.54| 1.57| 1.45| 1.37| 1.26 | 1.31| 1.02| 1.35| 2.10| 1.65
1.38 ] 1.35| 1.54| 1.56| 1.45| 1.36| 1.26 | 1.29 .99 1.25| 2.80} 1.65
1,38 1.34) 1.60| 1.56| 1.45} 1.36 | 1.24| 1.22 .98 110] 2.20] 1.65
1.381 1.48% 1.56 | 1.55 | 1.45| 1.34| 1.23] 1.16 .94 1.00| 2.25| 1.65
1.37 | 1.52) 1.56 | 1.54| 1.48] 1.38| 1.22| 1.12 .92 91| 1.70 | 1.60
1.37 ) 2.70 ) 1.54| 1.53| 1.47| 1.36| 1.21 ] 1.08 .92 L9510 170 175
1.37 | 2.21| 1.53| 1.53| 1.42| 1.36( 1.20| 1.13 L8241 2,20 1.60| 2.20
1.37| 1.58 | 1.53 | 1.52} 1.41| 1.35| 1.18| 1..05 70| 1.80| 1.60| 1.75
1.42( 1.50 | 1.53 | 1.52| 1.44| 1.44| 1.18| 1.02 59| 170 1.60{ 1.66
1.40 | 1.44 1.53 | 1.53 | 1.42| 1.42 ) 1.28 | 1.01 .46 | 1.55 | 1.45| 1.60
1.39} 1.39| 1.54| 1.54| 1.45| 1.38| 1.30 1.50| 1.50| 1.74
1.34} 2.88 | 1.53| 1.54| 1.49| 1.35| 1.29 1.70| 1.50| 1.72
1.36 | 2,651 1.52 1 152 1.46 1.34( 1.30 1.80| 1.50( 1.56
1.36 1 1.81 | 1.52 | 1.52| 1.47| 1.33 | 1.24 1.65| 1.50 | 1.59
1.35 {. 1.96 | 1.52| 1.45| 1.32| 1.24 1.50 | 1.55| 1.53
1.35 |- 2.53 |....... 4. 1.23 3.75 |....... 1.51

OPANA DITCH NEAR HUELO, MAUTL

Location.—About 84 miles west of Huelo by trail, 5 miles west of Lupi, and about
half a mile below ditch intake.

Records available.—January 1, 1910, to December 31, 1912.

Gage.—Head on weir measured by graduated scale on reference point in weir pool.

Discharge measurements.—By 6-foot Cippoletti weir.

Cooperation.—Records are copies from office of Maui Agricultural Co., but weir is
the property of East Maui Ditch Co.

The following discharge measurement was made by J. B. Stewart:
January 12, 1912: Gage height, 1 inch (head on weir); discharge, 0.58 second-foot.
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Daily discharge, in million gallons, of Opana ditch near Huelo, Mauz, for 1912.

£883E3388888

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.10| 8771170 | 1.30| 0.10} 0.0 (a) ga) a 5.20 | 1.27
.10 ) 12.60 ) 8.63 | 1.33 .10 .0 (a) a a .93 5.07
.10 | 14.30 § 10.60 | 1.16 .10 .15 Ea) Ea @ 171 8.30
051 9.30 | 16.80 | 1.53 .10 .50 03 a (a (a) 4.13
W05 7.05 |15.40 1 1.50 .10 .30 | (e (2) (a) (a) 2.10
(Gg 7.80 | 12.70 | 1.12 .10 .15 Eu) (a; (a) (a; 1.43
(a 8.73 | 12.60 .90 10 .10 a) Ea (a) (a 1.47
(@) | 867/1400| .89| .10| .20 éag a; (a) | 1.20| .93
.53 | 6.37 [ 14.90 .70 10 1.27 a éu éa) 15.40 .67
.20 | 6.53|12.60| .60 .63 . (@) a) a) | 890 .50
.20 823] 9.60 .60 .43 A0t (a) (a) (@) 5.37 .40
.17 112,30 | 7.57 .50 .15 Ea Ea) (a) 0.05 | 1.63 .37
.37 8.90| 7.30 .40 .40 a ﬂ; (a; 4.27 .50 .27
.40 | 7.40 | 11.70 .40 20| (e (a (a (a) .30 .40
. 6.30 | 9.33| .40| .10| (@) | (@) | (@ | () 50| .40
10f .10| 3.57|10.00| .30| .20]| (@ (a; @ | (@ | 6.20| .93
10 101 3.10| 9.23 .20 .10 a) &a ﬂ; 2‘1 9.33 | 1.40
10| (@) 4.90| 9.15 .30 .00 a a), a a 7.50 .90
10| 1.73| 2.13| 7.13 .30 .20 éa %G a) (a 7.50 .93
.10 4371 200} 4.00 .35 .10 a a (a) (@) 5.93 .63
.10 114,60 | 1.50 | 3.43 .20 .27 (ag (a) éu) 7| 5.37 | L.30
10 112,701 1.35| 2.40 .20 .10 a a) a) 9.03 | 4.43| 6.13
.20 5.07| 2,20 210 .20 10 a; Gg a) 3.03| 1.73 | 6.03
.80 2.071 2.00) L70 .30 .70 a a a) .03 90 ] 2.43
.23 .80 L10| 2.67 .20 .10 a) a) a) (a) .83 | L77
15| 1.20] 1.40| 440| .60| (@ | (@) (ag ?‘; (a) 60| 6.17
10 } 13.90 .90] 2.40| 1.13 a (Gg {e @ 2.40 401 6.10
.10 | 15.40 701 1.55 .60 a (a (e a) 3.33 39 3.23
10| 8.33 70 1.45 .40 a (a; 50 a) .70 .33 1 160
A0 ol .70 | 1.40 151 (a) (e a ﬂ; .76 .40 | 1.07
ST/ I 13.30 |....... 10 | tes @ | () | (&) |13.20[....... .93
a Channel dry.
Monthly discharge of Opana ditch near Huelo, Maui, for 1912.

Discharge in million galloné. Run-off

total in

Month. Coition

Maximum. | Minimum. | Mean. gallons).

10.

82.

183.

238.

18.

4.

2.

0.

0.

32,

91.

69.
734.00
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NEW HEAMARUA DITCH AT NAILIILIHAELE WEIR, NEAR EUELO, MAUL

Location.—About 2 miles by trail south of Huelo post office, just before crossing of
Nailiilihaele Stream.

Records available.—January 1, 1910, to December 31, 1912.

Gage.—A Friez automatic register.

Discharge measurements.—By 17-foot Cippoletti weir.

Cooperation.—Weir is property of East Maui Ditch Co. Discharge copied from
records of Maui Agricultural Co.

Daily discharge, in million gallons, of New Hamakua ditch at Nailiilihaele weir, near
Huelo, Maui, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
9.12 55.6| 56.4| 38.0 16.8 | 14.1)10.50 ) 1820 { 16.7{ 52.8| 53.9
870 56.21 55.6| 39.0( 155 15.2 | 10.10 | 45.40} 22.2{ 48.7 | 60.1
8.52| 56.0| 56.2{ 39.7| 14.8| 17.3 [10.60 ) 48.60| 16.9 | 54.0] 62.2
8.23| 55.1| 58.3| 50.8| 14.2| 224 9.66] 46.90 | 12.2| 45.4 | 56.9
7.85 54.61 57.7) 53.0} 13.6 | 19.7| 8.66 | 34.70 | 10.7| 34.6 | 56.7
7.60 | 54.6| 57.5| 48.0 12.6 | 16.4} 826 40.20 | 10.0' 30.2| 55.0
7.43| 55.81 57.6| 39.8| 13.0| 15.3 | 8.50|53.90 | 10.1 | 30.4 | 53.7

14.80 | 54.8| 57.4 | 47.4f 164 221 | 8.01 | 38.00| 10.6 | 31.1| 47.9
26.60 | 54.6 | 57.0| 37.2| 14.7| 39.8|11.90|29.70 | 18.4| 56.8] 42.7
11.10 | 55.01 657.2 | 32.9| 29.6| 24.6|12.30 | 25.70 | 15.9| 56.0] 39.4
9.80 | 56.6| 56.8| 30.2| 36.5) 23.8|23.70)23.00| 13.8| 544 351
9.66{ 57.0( 57.1 | 28.0{ 24.4 | 21.2}20.60|21.20 | 16.1 1| 48.9! 32.4
31.90| 56.7| 56.5 26.2) 24.5| 24.5|18.90 ( 19.60 | 20.8 | 40.6 | 30.7
17.90} 55.7| 57.1| 26.0} 20.4| 21.3|26.00|16.90| 51.4| 36.3| 31.7
12.50 | 53.7 | B6.51 23.2| 17,91 17.7 | 43.90 | 14.90 | 38.0| 36.2| 30.5
11.10 | 49.3 ] 56.5| 21.7 | 19.0| 16.2 [30.70 | 14.00 | 25.4 | 55.9| 44.2
10.60 | 50.0| 56.4| 20.6 | 16.4! 14.9|21.30(12.70( 21.2| 56.0} 35.0
9.73 | 55.1| 55.1| 20.0| 15.0| 14.0| 18.50 | 12.20| 17.8 | 56.5| 49.1
27.40 | 51.4 | 54.2| 20.4| 19.8| 12.9(20.20 | 11.90 | 16.2| 55.9| 53.1
54.70 | 52.3| 54.71! 22,6} 17.4! 120|16.20 | 11.80 | 20.2| 55.5| 45.7
55,60 | 48.3 | 54.5| 21.6 | 24.8| 11.6 | 15.00 | 10.90 | 50.4 | 54.7| 458
55.20 | 41.8 | 54.2| 18.0| 185! 12.2121.90; 9.97 | 55.8| 55.0) 46.1
54.70 | 38.9| 53.2| 16.5| 16.3) 10.4|16.30| 9.33 | 55.4 | 54.2| 46.6
48.30 | 35.9| 52.3| 18.0| 34.0| 150 14.00| 8.80| 53.8| 49.4| 46.2
41.90 | 51.8} 54.5| 15.8| 21.0| 13.4;12.50| 8.57| 43.9] 50.9| 46.2
40.80 | 56.2 | 55.2| 25.4 17.4 | 12.4 1 13.20| 8.33 | 45.1 | 48.0| 46.5
56.00 | 55.6| 55.0) 40.6| 16.4| 13.5|14.40] 7.90) 56.1 ] 43.7| 46.3
55.80 | 51.4 | 50.0| 26.4 ) 15.1| 14.3]13.20 ] 7.70| 56.4| 41.2| 46.1
55.40 | 34.8 | 44.4| 23.6 | 13.9| 15.9117.00 | 11.20 | 53.4 | 37.2| 45.4
....... 50.9 ] 42.0] 19.8) 13.0| 12.7 | 14.20 | 33.80{ 55.0| 38.0| 45.8
....... 56.3 .......] 181 |.......| 11.2[17.60 j.......] 56.4 |.......| 45.0

Monthly discharge of New Hamakua diich at Naililihaele weir, near Huelo, Maus, for

1912.
Discharge in million gallons. Run-off
(total in
Month. ] million
Maximum. | Minimum. { Mean. gallons).
36.1 8.83 17.5 543
56.0 7.43 26.5 |- 769
57.0 34.80 52.0 1,610
58.3 42.00 54.9 1,650
53.0 15.80 29.3 908
36.5 12.60 18.8 563
39.8 10. 40 17.0 528
43.9 8.01 16.4 508
53.9 7.70 18.8 656
56.4 10. 00 31.2 966
56.8 30.20 47.0 1,410
62.2 30. 50 45.9 1,
62.2 7.43 31.4 11,500
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»

NEW HAMAKUA DITCH AT HALEHAKU WEIR, NEAR HUELO

i, and

upi,

Location.—About 7 miles west of Huelo post office, 2} miles west of L

t above crossing of Halehaku Stream.
Records available.—January 1, 1910, to December 31, 1912

Gage.—Friez clock register.

jus

Discharge measurements.—By 25-foot Cippoletti weir.

Channel.—No velocity of approach

conditions good.

7

discharge copied from

13

Cooperation.—Weir is preperty of East Maui Ditch Co.

records of Maui Agricultural Co.

llion gallons, of New Hamakua ditch at Halehaku weir, near Huelo,
Maui, for 1912

ge, in mi

ischarae. i

Daily d
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Monthly discharge of New Hamakua ditch at Halehaku weir, near Huelo, Maut, for 1912.

Run-oft

(total in

million

gallons).

16, 300

Discharge in million gallons.

Mean.

44.4
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Maximum. | Minimum.
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NEW HAMAKUA DITCH AT STATION NO. 1, NEAR HUELO, MAUIL.

Location.—About 1§ miles south from Huelo post office at lower portal of first tunnel
west of Nailiilihaele Stream.

Records available.—July 25 to December 31, 1912.

Gage.—A reference point, on top of cement-lined ditch, from which measurement
is made to surface of water; observations made twice daily, at 5.30 a. m. and 5.30
p. m.; datum unchanged.

Channel.—Permanent.

Discharge measurements.—Made from plank over ditch.

Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements of New Hamakua diich at station No. 1,near Huelo, Maui, in

1912.
Date. Hydrographer. h(gfg et. c]:g:*sg.e.
Feet. Sec.-ft.
Sapt. 21 | T B SIOWATE. oo oo oo oottt et 2.78 24.4
Nov. 11 |..... L T .12 94.8

Daily gage height, in feet, of New Hamakua ditch at station No. 1, near Huelo, Maui, for
1912.

Day. July.| Aug. | Bept.| Oct. | Nov.| Dec. Day. July. | Aug. | Sept.| Oct. | Nov.| Dec
2.20 | 1.30 | 0.10 | 0.15 2.50 1 1.46 | 0.10 | 1.15
1.95( 1.45| .10 .10 2.5512.05| .10 .
3.25|215( .10 .15 2.70 | 2.30 10 .12
110 [ 2.65| .20 .10 2.70 | 2.50 10 .25
1.10 { 2.85 | .40 10 2.75 | 2.45 10 .10

.80 ] 2.91[1.25 .15 2.80 10 .10 20

.25 (2,90 | 1.25 .20 | 22 2.85 1 .10
1.10 | 2.95 | 1.30 .40 || 23. 2.95 10| .10 W70
.921235( .10 .50 | 24. 3.00 10| .10 .85
1.7212.22( .10 .55 (| 25. 3.50 .15 .55
1.95 (275 | .10 .85 | 26.. 3.10 35| .20 .50
2.08 (3.55| .10 | 1.05 | 27. 3.12 10| .35 .45
2.2512.65] .50 1.10 || 28. 3.10 10| .45 .35
2.3511.00{ .80 | 1.30} 29.. 3.05 10| .65 .40
2.42( .90)1.05] 1.00 | 30.......... 1.60 10} .40 .40
3leceeenn 1266212 ..., 10 |...... .45

NEW HAMAKUA DITCH AT STATION NO. 2, NEAR HUELO, MAUIL

Location.—About 1} miles south of Huelo post office at upper end of iron flume
crossing Kailua Stream.

Records available.—January 14 to December 31, 1912.

Gage.—A reference point on top of cement-lined ditch, from which measurements
are made to surface of water twice daily, at 6.30 a. m. and 4.30 p. m.; datum

_ unchanged.

Channel.—Permanent.

Discharge measurements.—Made from flume covering.

Cooperation.—Station maintained in cooperation with East Maui Ditch Co.
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Daily gage height, in feet, of New Hamakua ditch at station No. 2, near Huelo, Maus, for

1912.

Day. Jan. | Feb, | Mar, | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.
3.00| 0.08|] 004 0.36| 2.25] 2.22| 2.25| 1.98( 1.52| 0.20{ 0.15
3.06 06 .09 20| 2181 1751 2.30) 1.50| 1.45 .20 .10
3.05 .06 .03 25| 2,28 1.22) 2.32 A8 171 .20 15
3.11 .10 .03 .18 2.35 .80 2.58 21 2.21 .30 10
3.14 .12 .04 L4 2,42 1,18 2.62 W72 211 .30 .10
3.20 .10 .06 201 2,521 1.68) 2.72 .481 2.81 .00 .15
3.21 . .09 .30 2.45] 1.83| 2,78 A5 2.9 .85 .20
3.16 .10 .08 .28 2.40| 1.68] 2.88 451 2.81| 1.00 .25
1.20 .09 .08 281 2.38 .38 1 2.68| 1.48) 2.45 .20 .
2.74 .05 .04 B7 | 1150 1,02 2.60| 1.42} 2.35 .20 .35
2.42 .06 .09 .91 .68 .92 .78 1.62] 2.65 .20 .50
2.79 .04 .08 L1510 1.50| 1.50| 1.32| 1.80| 2.40 .20 .65
.44 .08 .08 | 1.28| 1.40| 1.02f 1.42| 1.83f 2.20 .30 .85
1.48 .10 .08] 1.30| 1.35] 1.58 .55 1.78 .20 .40 .75
2.37 .12 A1} 162 1.48| 1.78 .38 2.12 .25 .75 .85
2.61 .14 08| 172 1.28| 2.02 L6210 2.32] 1.32 15 .10
2.72 .08 .13 1Le0| 1.78| 2.30 .82 2.8| 170 .10 .85
2.32 .08 W41 191 | 2,00 218 1.22| 2.45| 2.05 .10 .25
.70 .13 10 1.85( 1.48| 2,32 1.12) 2.55| 2.30 .10 .
.05 .14 . 1.78 | 1.88] 2.25| 1.22} 250 2.15 .10 .35
.06 .15 14| 1.80| 1.65| 2.38 1.38| 2.58 .20 A5 .45

10 .18 11| 2.08| 1l.62| 2.48| 1.32} 2.62 .20 .15 .50
.12 .22 12 2.25( 1.95 .95 1.42| 2.80 .20 .20 .60
.12 .44 191 2.20| 2127 2.02| 1.58] 2.82 .15 .20 50
14 .03 J10) 2,22 1,52 1.95| 2.05) 2.90 .10 .20 .45
48 .00 081 1.28| 1.80] 2.22| 2.32} 2.8 .20 .20 .35
.04 .02 104 1331 1981 L7811 2.32) 2.9 .10 .30 .35
12 .06 A5 1,08 2.00) 1.82] 2.42) 2.92 .10 .30
.12 .58 .14 .95 1.781 1.72| 1.62| 2.88 .20 .45
....... .02 1.55| 1.80] 178 2.02 .50 .20 .50 .
....... W06 [o..ooo] 155 |.......| 1.82{ 2.05 jc...... . ceecenn

Rk

NEW HAMAKUA DITCH AT STATION NO. 3, NEAR HUELO, MAUIL

Location.—About 1} miles south of Huelo post office, at lower end of iron flume
crossing Kailua Stream.

Records available.—January 14 to December 31, 1912.

Gage.—A reference point, on top of cement-lined ditch, from which distance to
water surface is measured twice daily, at 6.30 a. m. and 4.30 p. m.; datum
unchanged.

Channel.—Permanent.

Discharge measurements.—Made from plank over ditch. During low stages the
flow at station No. 2 is the same as that of No. 3. During high stages, in order to
determine the amount of water overflowing the sides of the iron flume and drop-
ping into Kailua Stream, it is necessary to measure the ditch above and below
this flume.

Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements of New Hamakua ditch at station No. 3, near Huelo, Maui, in
1912.

Date. Hydrographer. 1&2 t. chI;;sée.

Feet. Sec.ft.
. 25.3
2.69 23.5
8,20 86.2

a Gage-height reference mark.
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Daily gage height, in feet, of New Hamakua ditch at station No. 8, mear Huelo, Maus,

Jor 1912.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. [ Oct. | Nov. | Dec.

0.10( 0.08( 0.31{ 1.98| 2.08| 2.30{ 1.09| 1.60| 0.20 | 0.15
.10 .12 .26 | 2.12] 1.80} 2.18 75 2.25 .20 .10
.08 .06 241 2,251 1.35} 2.32 .30 1.80 .20 15
W12 .05 14| 2.30 | 1.98| 2.62 .18 1 2.50 .30 .10
.15 .07 15 2.38 1 1.22| 2.68 .80 2.36 .60 .20
.14 .08 210 2,481 1720 2.78 521 2,91 1.00 .25
12 .12 2451 1.98| 2.88 181 2.92 .85 .20
.14 .12 291 2,301 1727 2.98 .48 2.85}) 1.00 .30
1 12 28| 2.42 42 2721 1.9 | 2.9 .20 .40
.08 06| 1.64| 2.10) 1.08| 2.78 . 2.85 .20 .35
.09 .12 28| 2.08 .98 .821 168 2.70 .20 .60
07 107 1.20) 155} 1.55] 1.38} 1.85| 2.60 .20 .85
.10 Jd2 1,324 1.40) 1.08| 1.52¢1 1.92| 2.20 .30 .75
12 10 1.351 1.40} 1.65 .621 1.80 .20 .40 .85
W14 .14) 1.61 | 1.58| 1.82 .48 1 2.18 .25 .75 .20
.16 A1 L72f L35 2.25 704 2.35) 1.32 .15 .8
.10 .16 1.78 1 1.83 ) 2.12 .88 2.381 1.75 .10 .85
.10 161 1,804 2.05 ¢ 2.25| 1.30( 2.521 2.05 10 .30
.16 12 178 L5652} 2.52| 1.32| 2.55| 2.30 .10 .30

.16 .10 1.88% 1951 2.22| L30| 2.55| 2.25 .10 .
.18 .16 | 1.88 .80 | 1.82] 1.42 ) 2.62 .20 .15 45
.20 14| 2.18 | 1.68| 2.42| L42] 2.78 .20 .20 .50
.25 .14 192 2.00 | 2.52| 1.52| 2.82 .20 .20 .50
.47 L2210 2.02 .82 100 1.62( 2.88 .20 .20 .50
.06 12 2,32 158 L72( 2.08| 2.90 .20 .20 .50
.00 10 168 1.851 4.681 2.38| 2.9 .15 .20 .35
05 14 1,521 2.021 1.8} 2.38| 2.95 .10 .30 .35
08 .18 88| 2.05| 1.90 | 2.48{ 2.98 .10 30 .20
62 .18 501 2.30 | 1.82| 1.68| 2.95 .20 55 .30
04 .28 .34 2321 1.88 ) 2.12 .55 .20 . .25
P {120 PO L72 |aeaaen 1.98 | 2.12 |....... W20 |..oil.s .35

NEW HAMAKUA DITCH AT STATION NO. 4, NEAR HUELO, MAUIL

Location.—About 1} miles south of Huelo post office and immediately above flume
crossing Oanui Gulch,

Records available.—January 14 to December 31, 1912.

Gage.—A reference point, chiseled in cement lining of ditch, from which distance
to water surface is measured twice daily, at 6.30 a. m. and 4.30 p. m.; datum
unchanged.

Discharge measurements.—Made from plank over flume. The difference
between the flow at stations No. 4 and No. 3 gives low-water flow of Kailua
Stream.

Cooperation.—Station maintained in cooperation with East Maui Ditch Co.

Discharge measurements of New Hamokua diich at station No. 4, near Huelo, Maut, in
1912.

i Di
Date. Hydrographer. h&Zﬁ. chai‘sge.

Feet. Sec.-ft.
July 23 | J. B. Stewart 4.90 20.7
Nov. 11 |..... do 2.52 86.2
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Daily gage hewght, in feet, of New Hamakua ditch at station No. 4, near Huelo, Maui, for

1912.
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NEW HAMAKUA DITCH AT STATION NO. 5, NEAR HUELO, MAUI.

About 1% miles south of Huelo post office and immediately below flume

crossing Oanui Gulch.
Records available.—January 14, to December 31, 1912.

101, —.

Locat

datum

2

to water surface is measured twice daily, at 6.30 a. m. and 4.30 p. m.

unchanged.

Gage.—A reference point, chiseled in cement lining of ditch, from which distance
Channel.—Cement lined; permanent.

Difference

between flow at this station and station No. 4 equals the low-water flow of Oanui

Stream.
Cooperation.—East Maui Ditch Co. assists in obtaining gage heights.

Discharge measurements.—Made from plank at reference point.

Dischargé measurements of New Hamakua ditch at station No. 5, near Huelo, Maw
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WATER RESOURCES OF HAWAIIL, 1912,

Daily gage height, in feet, of New Hamakua ditch at station No. 5, near Huelo, Maus, for

204
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Daily discharge, in million gallons, of Old Hamakua ditch at Opana weir, near Huelo,
Maws, for 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.30 | 25.10 { 27.20 | 1.30 | 2.83 ] 1.80 25.80 | 9.97
.30 1 26.30 | 26.90 | 1.20 .70 .45 13.80 | 5.60
5.50 | 27.50 | 26.10 .70 | 1.3} 1.27 11.40 ] 1.16
4.83 | 27.10 | 26.90 .60 .53 .30 9.23 .30
.47 | 22,30 | 27.00 .60 .33 .25 27.50 .77
.23 [17.30 | 27.40 .60 .40 27.30 | 5.27
.30 | 19.60 | 27.60 .60 .40 27.20 | 4.10
.50 | 25.30 | 23.00 .60 .40 27.80 | 10.70
11.10 | 19.60 | 19.00 .60 .40 27.50 . 40
25.90 | 7.95 | 23.40 .60 .40 25.30 | 15.80
25.10 | 16.20 | 24.40 .60 .70 23.30
26.80 | 13.90 | 23.40 .60 .63 21.60
19.80 | 10.30 | 23.50 .60 .40 27.00
16.00 | 5.30 | 25.10 .60 9.43 25.70
15.40 t 7.37 | 16.70 .85 .67 21.60
13.70 | 10.80 | 26.30 .52 .40 25.80
21.00 | 8.13}25.20| 8.86 .30 20.20
26.90 | 7.73]21.90 ] 6.00 .20 19.30
24.20 | 6.20 ] 19.20 | 3.30 .20 15.90
....... 16.80 | 16.60 .80 .30 15.80
....... 25.80 |....... Py (12 PO . 14.60

Monthly discharge of Old Hamakua ditch at Opana weir, near Huelo, Maus, for 1912.

Discharge in million gallons. Run-oft
(total in
Month, : ‘million
Maximum. | Minimum. | Mean. | gallons).
0.93 0.20 0.43 13.40
26.90 .10 8.59 249. 00
27.50 5.30 19.00 591. 00
28.10 8.30 23.20 696. 00
18.00 .52 5.41 168.00
9.43 .20 .98 29.30
11.90 .10 .86 26.70
2,63 .05 .61 4,27
8.53 .13 3.1 24.90
26.80 1.97 13.00 142,00
28.50 .60 16. 60 498. 00
35.30 .30 16. 60 514.00
35.30 .05 8.36 2, 510. 00

EALUANUI DITCH AT PUUOMALEIL NEAR HAMAKUAPOKO, MAUI.

Location.—About 3 miles east of Paia, in Hamakuapoko, just west of Maliko Gulch.

Records available.—January 1, 1910, to December 31, 1912.

Discharge measurements.—By 6-foot sharp-crested weir with bottom and end
contractions. :

Cooperation.—Weir is the property of the East Maui Ditch Co., but records are
copied from records kept by Maui Agricultural Co.
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LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MAUI

Location..—About 4 miles northwest of Huelo post office and a short distance west
of Halehaku Gulch.

Records available.—January 1, 1910, to December 31, 1912.

Gage.—Friez automatic clock register.

Discharge measurements.—By sharp-crested weir 164 feet long, with bottom and

#  end contractions.

Cooperation.—Weir is the property of East Maui Ditch Co., but records are copied
from records of the Hawaiian Commercial Sugar Co.

Daily discharge, in million gallons, of Lowrie ditch near Huelo, Mau, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. { Dec.
33.80 | 24.20 | 38.80 | 41.90 | 55.60 | 57.80
41.50 | 22.€0 | 52.70 { 39.10 | 56.30 | 61.10
51.70 | 24.10 | 55.90 | 41.70 | 56.60 | 56.40
52,70 | 21.80 | 53.50 | 28.80 | 56.00 | 45.50
51.80 | 19.30 | 51.70 { 23.00 | 54.20 | 52.30
43.80 | 17.90 | 51.90 | 19.80 | 53.60 | 47.90
40.20 | 19.70 | 55.50 | 20.00 | 55.40 | 47.30
36.€0 | 18.30 | 53.00 | 20.70 | 55.30 | 50.10
55.00 | 39.00 | 50.90 | 23.00 | 57.30 | 45.10
48.60 | 38.50 | 43.10 | 31.30 | 56.70 | 42.60
49.50 | 50.80 | 37.30 | 22.60 | 56.30 | 47.40
46.50 | 46.60 | 33.70 | 40.40 | 55.20 | 44.70
52.50 | 43.00 | 30.30 | 42.70 | 55.60 | 49.40
50.00 | 45.70 | 27.70 | 54.40 | 55.60 | 52.00
47.20 | 54.40 | 25.90 | 54.50 | 54.70 | 50.60
41.20 | 51.90 | 24.40 | 48.60 | 57.20 | 54.60
36.70 | 46.10 | 23.50 | 46.90 | 56.30 | 54.10
34.50 } 45.10 { 21.80 { 35.20 | 54.10 | 55.10
32.70 | 16.20 | 20.70 | 28.30 | 57.30 | 57.40
29.60 | 33.40 | 21.30 | 30.90 | 57.70 | 56.10
31.60 | 30.20 | 20.10 | 53.60 | 57.50 | 57.50
28.80 | 49.50 | 18.20 | 56.50 | 56.50 | 57.40
26.10 | 39.40 | 17.50 { 53.40 | 57.10 | 57.10
43.00 | 30.00 | 18.90 | 53.50 | 56.80 | 57.00
42,00 | 26.00 | 16.00 | 54.00 | 56.60 | 57.00
34.40 | 26.60 | 15.90 | 53.80 | 56.30 | 57.00
33.40 | 29.30 | 15.30 | 56.80 | 56.10 | 56.70
36.00 | 26.40 | 14.80 } 56.00 | 56.30 | 56.80
34.80 | 40.40 | 17.40 j 55.30 { 55.40 | 56.40
31.00 | 34.70 | 49.90 | 56.50 | 55.00 | 56.20
26.40 | 39.40 |....... 57.20 [....... 56.20

Monthly discharge of Lowrie ditch near Huelo, Mauz, for 1912.

Discharge in million gallons. Run-offt

total in

Month. (mﬂlion

Maximum. | Minimum. | Mean. | gallons).
51.60 17.80 31,7 982
58,10 15.00 36.9 1,070
57.60 .70 46. 1,430
58,80 1,33 52,1 1,560
56. 00 28. 60 45.3 1,400
54.60 25.70 40.0 1,200
55.00 26.10 40.1 1,240
54,40 16. 20 33.9 1,050
September. ... 55. 90 14.80 32,6 978
[0y O 57.20 19. 80 41.9 1,300
NOVEmMDEr. . . et 57.70 53, 60 56.0 1,680
December. ....coeenmaunnn.. emaennanaaa eaereeeneenans 57.80 42,60 53.3 1,650
T S Y 58. 80 .70 42.5 15,500
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HAIKU DITCH AT PEAHI WEIR, NEAR HUELO, MAUL

Location.—In Peahi about 5 miles northwest of Huelo post office.

Records available.—January 1, 1910, to December 31, 1912.

Gage.—Friez automatic clock register.

Discharge.—Measured by sharp-crested weir, 16} feet long, with bottom and end
constructions.

Cooperation.—Weir is property of East Maui Ditch Co.; discharge records are
copied from records of Hawaiian Commercial & Sugar Co.

Daily discharge, in million gallons, of Haiku ditch at Peaki weir, near Huelo, Mdui, Jor

1912.

Day. Jan. | Feh. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
40.30 | 2.00|53.30 | 53.30 { 46.50 | 2.00| 2.03 | 0.55| 1.66 (14.80 | 52.60 | 1.50
40.30 | 1.95 1} 53.30 | 53.30 | 53.30 | 2.00 | 6.43 .60 | 33.40 | 11.50 | 51.50 | 12.00
34.80 [ 1.90(53.30 | 53.30 | 48,40 | 1.80 | 11.30 .5G | 49.50 | 10.50 { 53.10 | 14.20
27.00 | 1.63 § 53.30 | 54.70 | 51.70 | 1.40 | 34.40 .40 | 41.50 | 2.00|48.00f 2.73
36.90 | 1.33]53.30 | 53.40 | 51.20 |, 1.20 | 20.50 . 29.00| 1.03}34.70| 1.73

.1 23.00) 1.10 { 53.30 | 53.80 | 52.20 | 1.63 | 817 .10 | 35.80 .50 | 42.90 [ 1.47
18.70 | 1,10 | 53.30 | 53.30 | 51.20 | 1.00 | 2.77 .35146.90 [....... 34.30 | 1.70
9.23 | 8.97]53.3053.30 | 53.30 ) 1.13} 2.33 .20 | 30.C0 .50 1 15.90 .30
3.83 | 35.80 | 53.30 | 53.30 | 46.10 .80 | 48.70 | 7.40 | 17.80 J14 1 44.70 .20
3.73 | 5.30 | 53.30 | 53.30 | 28.00 | 16.60 | 25.60 | 2.46 | 2.56 | 1.50 | 45.40 .23
2.96 | 5.17153.30 153.30 | 15.20 { 41.00 | 28.10 | 27.90 | 1.93 .90 | 28.00 .90
2.53 | 3.60 | 53.30 | 54.10 20,20 { 1.33| 3.27|37.50 |......
2.62 | 30.90 | 563.00 | 53.30 10.20 | 1.33 | 3.30 ) 43.10 03
3.10 | 34.90 | 52.80 | 53.00 14.90 .80 | 43.00 ] 40.70 | 6.00
3.10 | 20,20 | 52.80 | 53.60 49.10 o1
.63 § 4.93 f53.20 | 63.00 37.50 |.
1.90 | 3.15 | 53.10 | 53.00 19.60 |.
3.75 | 3.03 | 63.50 | 53.00 9. 46
2.00 | 30.80 | 51.90 { 53.00 2.06
2.00 | 52.10 | 53.40 | 53.00 1.73
2.00 | 53.20 | 53.40 | 53.30 1,80
1.97 | 53.30 | 48.90 | 53.30 10. 60
1.83 | 53.30 | 43.00 | 53.30 5.33
2.63 | 53.30 | 49.60 | 53.30 1.43
1,97 | 53.30 ] 53.80 | 53.30 1.86
1.90 | 36.20 | 53.00 | 53.80 1.46 |.
1.83 | 53.20 | 53.00 | 53. 50 1.20 |.
1.83 | 53.30 { 47.80 | 53.30 .76
1.83 ] 53.40 | 13.20 | 46.70 4.33
L83 [....... 47.10 { 42. 40 1.40
2,00 (....... 51,70 |...... 1.46

Monthly discharge of Haiku ditch at Peahi weir, near Huelo, Maus, for 1912.

Discharge in million gallons. Run-oft

(total in
Month. million
Maximum, | Minimum. | Mean. gallons).

B L LR o 40.30 0.63 9.16 284
February . - 53.40 1,10 24,60 712
MArch. .o it 53. 50 13.20 50,90 1,580
25 5 | S PPN 54.70 42.40 52.80 1,580

y.. 53.30 .50 23.70 6
June. 41,00 .90 10. 40 312
July.. teveemainaen cresemenaan 12.20 329
August... .. . 49,10 .10 7.65 237
Sept°mbet ................................. 19. 80 317
October. ... 23.40 703
November. . 4u. 80 979

December
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MISCELLANEOUS MEASUREMENTS.

The following discharge measurement was made by J. B. Stewart
on Koolau ditch at Alo division weir, near Huelo, Maui:

March 13, 1912: Width, 8.0 feet; area of section, 33.6 square feet; mean velocity, ~
4.12 feet per second; gage height, 1.51 feet; discharge, 139 second-feet.

PUMPED WATER ON MAUI.

Considerable water is pumped for irrigation by different planta-
tions on the leeward side of Maui.

Figures showing the amount of water pumped each month by the
Pioneer Mill Co. have been furnished to the United States Geological
Survey. These data show the amount of underground water raised
by eight pumps, seven steam and one electric, located in the vicinity
of Lahaina. The measurements were obtained by means of pump
displacement.

Monthly discharge of pump No. 1, station No. 1, Pioneer Mill Co., near Lahaina, Maut,
Sfor 1912,

Million —
Million
gallons |04 oallons

Month. Days. Hours.
v | Jeter \waterlifted.

7 155 58.8 16,500
24 1| 103 B4,
31 742, 292 81,700
30 707 276 77,300
31 7124 | on4 76, 600
31 744 273 76,
28 669 251 70,200
31 7aly | 272 76,100
30 7101 | 268 75,200
26 577 223 . 62,600
315{ 7,300 | 2,760 773,000

Monthly discharge of pump No. 2, statio;z No. 1, Pioneer Mill Co., near Lahaina, Maus,
or 1912.

Million -
Million

Month. Days. | Tours. | 83193 | o0t galions
water lifted.

14694°—wsp 336—14——14
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Monthly da,scbarge of pump No. 8, station No. 1, Pioneer Mill Co., near Lahaina, Maui,

Jor 1912

- Month.

Days.

Hours.

Million
gallons
water
lifted.

Million
foot-gallons
water lifted.

Monthly discharge of electric pump, station No. 1, Pioneer Mill Co., near Lohaina, Mam,

Jfor 1912.
Million s
Million

Month. Days. | Hours. gv“:,gg:rs foot-gallons
lifted. |Water lifted.
...................................................... 30 6943 260 26, 600
. 16 369 138 14,100
......................... . 26 5343 200 20,400
. 29 6141 240 , 500
.......................... . 31 71 267 27,200
........................ 30 713% 268 27,300
............................ 31 7134 268 27,300
.......................... 31 742 278 28,400
September 30 kakes 269 27,400
October.._ ... ..., 31 716% 268 ,400
November 30 707 265 27,000
DeCeMDET. . - - . et 26 6253 235 , 900
Theyear. .............. et 341 7,860 2,960 302,000

Monthly discharge of pump No. 1, station No. 2, Pioneer Mill Co., near Lahaina, Maus,

Sfor 1912.
Million ;
. Million

Month. Days. | Hours. g;ggé‘f foot-gallons
lifted 'water lifted.
B i o P 29 670 67.0 5,730
February .. ..ooooiiii i .29 642 64,2 5,490
March. ... e 30 670 67.0 5,730
ADTile oo 30 654 65.4 5,590
. 31 744 74.4 6,360
B ¢ N 30 704 70.4 6,020
JObyoeo oLl 31 712 71.2 6,090
Awgust. L 31 686 63.6 5,870
September. ... ool 30 645 64.5 5,510
(73] 1 P 31 732 73.2 6,260
November. .. .ooouii i 29 548 54.8 4,690
Decomber. ... et 28 611 6L.1 5,220
The YORT. . oot et e e ennn 359 |* 8,020 802.0 68, 600
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Monthly discharge of pump No. 2, station No. 2, Pioneer Mill Co., near Lahaina, Mauz,

for 1912,
Million +
Million
Month. Days. Hours. g%lél?;s foot-gallons
litteq, |Waterlifted.
29 652 65.2 5,570
29 6413 64.2 5,480-
29 656 65.6 5,610
30 654 65.4 5,590
31 744 74.4 6,360
30 720 72.0 6,160
31 698 69,8 5,970
31 6703 67.1 5,730
30 573 57.3 4,900
31 696 69.6 5,950
29 548 54.8 4,690
28 500 50.9 ‘4,350
358 | 7,760 776 66,400

Monthly discharge of pump No. 1, station No. 8, Pioneer Mill Co., near Lahaina, Mauz,

Sor 1912.
Million -
Million
Month. Days. | Hours. g",’vnft’;,s foot-gallons
. 1 ied. [waterlifted.
. SN 11 240 66. 4 28, 500
JUDE L ot i ieaeaieaeanan 30 694 206.0 88, 700
L e 31 735 229.0 98, 500
Augast, L 31 736| 265.0 114, 000
SeptembeT . ..ot aeaaaaan 30 710 255.0 109, 000
OCEODRT. - oo oo ool 31 21| 265.0 114] 000
B LR 111 01 G 30 691 242.0 104, 000
DeCembeT. o - el 12 211 73.4 31, 600
RO PETIOW. + - e eeee e eeeeeeeeee e e e eeeeaas 206 | 4,740 | 1,600 688, 000

Monthly discharge of pump No. 2, station No. 8, Pioneer Mill Co., near Lahaina, Maus,

Jfor 1912,
Million .
Million

Month. Days. Hours. g:;gggrs foot-gallons
lifteq, |Waterlifted.
20 578 136 58,400
30 698 209 90, 200
31 737 231 99, 200
31 739 260 112, 000
30 715 256 110, 000
31 730 262 112,000
30 700 245 105, 000
7 143 48.5 20,900
The Period. - .« ccoie it 210 5,040 [ 1,650 708, 000
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ISLAND OF HAWAII.

HILO GROUP OF STREAMS.
WAILUEKU RIVER NEAR HILO, HAWAIIL

Location.—A short distance above Hilo Electric Light Co. power canal intake and
about 2 miles west of Hilo.

Records available.—March 21, 1911, to December 31, 1912.

Gage.—Vertical staff and Barrett & Lawrence hydro-chronograph; datum unchanged
since gage was established.

Channel.—Probably slightly shifting.

Discharge measurements.—Made from cable car 120 feet below gage.

Accuracy.—Results considered good.

Discharge measurements of Wailukw River near Ililo, Hawaii, in 1912,

Gage Dis- Gage Dis-

Date. Hydrographer. height. charge. Date. Hydrographer. height. | charge.

Feet. Sec.Ht. Feet. Sec.-ft.
Jan. 3le| C. H. Pierce........ b5.67 36 || Oct. 18 | E. O. Christiansen. 6.14 225
July 12 | Pierce and Chris- 31 dy 8.20 780
tiansen _......... . 7.04 475 || Dec. 7 .- 6.85 360
Sept. 16 | E. O. Christiansen. 5.80 170 23 14.7 5,620

2 |..... [s [ P 5.20 102

a Measurement, made by wading 150 feet above gage.
b Backwater on gage caused by temporary sandbag dam at intake of power canal.

Daily gage height, in feet, of Warluku River near Hilo, Hawaii, for 1912.

[J. Goorko, observer.]

Day Feb., | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. § Dec.
6.60| 6.32| 6.26| 4.38| 5.15| 4.88| 6.24] 525| 8.24] 7.92
6.40 | 5.95| 6.88| 4.37| 5.60| 4.88| 7.27| 491 ] 8.12| 8.91
6.06 | 5.8 | 6.80| 4.27 7.07( 5.50|10.20| 4.87| 9.72| 8.80
5.781 6.49| 8.00| 426 | 6.27 | 5.77|12.45] 482| 7.93] 7.92
5.58 | 6.88| 7.50 | 4.27| 5.95| 5.39 | 9.40| 471 | 7.74| 7.30
5.42| 6.60| 7.80 | 4.14| 5.76 | 5.07| 8.10| 4.65| 7.61{ 6.93
5.20 {11.3¢| 7.30| 411 5.49| 502 7.40| 4.60( 7.36| 6.89
5.20| 9.47| 6.80 | 4.22( 5.28 | 499 7.00| 4.59| 7.42| 7.16
5.23110.02) 6.53| 430 ] 5.15| 497 6.90| 4.63| 83 | '6.82
528 8.73{ 6.22( 477 6.13| 4.98| 6.57} 4.68] 10.6 6.48
5.84| 816} 5.98| 5.85| 830 | 4.98| 6.22] 4.79] 10.8 6.26
7.89 1 7.42| 5.72| 5.19! 6.99 | 4.93| 6.56| 5.53| 8.84| 6.02
8.568| 7.18( 5.58 | 5.09] 6.51 | 4.98| 6.02| 5.16 | 8.15| 5.82
8.841 6.76 | 5.40| 4.8 | 7.17 | 4.96! 6.02} 504 7.58] 5.78
7.7 | 6.67| 5.22| 477 6.40| 5.23| 5.78}| 5.28| 7.13} 573
704 6.66| b5.14( 477 6.02| 5.05( 577} 539 7.88] 5.9
7.8 | 7.56| 5.12| 4.61| 5.85| 4.94| 5.55| 8.13| 9.28} 5.73
9.96| 7.04| 503| 4.53{ 5.70| 4.95{ 5.42| 6.11| 8.73| 5.61
8.26| 6.87| 4.931 456 5,55 5.27| 5.33f 6.64| 9.04| 5.94
. | 6.0 7.621 6.93| 491 4.61| 540! 4.99| 521} 7.26]| 7.8} 6.95
1 15.0 7.16 | 6.33| 4.94| 5.02| 5.30| 491 | 5.29| 7.11| 7.44| 6.48
22 e 15.5 6.78 | 6.10 | 4.8} 4.84 | 5.25| 4.82| 5.25|10.32| 7.20| 8.85
b2 J 13.0 6.79 | 7.07 | 4.74| 462 5.20| 4.82( 5.08|11.31 | 7.21 | 14.26
24, il 11.0 6.42 | 7.41| 4.76| 5.23| 5.56| 4.91 | 502| 8.40| 7.00] 11.64
2 J 9.0 6.13| 7.60| 4.62| 5.34 | 5.34| 4.81 | 494 7.43| 6.72| 8.75
26, e 7.6 5.92| 7.63] 4.63| 5.10| 5.14| 477 4.89| 9.30 6.67| 9.12
7 7.25| 5.65| 7.36| 4.59( 6.79 | 5.10| b5.14 | 4.83|13.57 | 7.00 | 8.19
. 7.201 5.46| 6.98| 4.52| 5.81 | 5.04| 4.98| 4.78|10.82 | 7.04( 7.52
. T 7.20 | 5.32| 6.60] 4.50 | 5.39| 5.13| 4.86 | 4.72)10.41| 6.78| 7.20
0. 5.74 | 6.41 4.44 | 5.27| 5.06| 480 5.12) 8.89| 6.98| 6.93
3 R B 7.33 |....... 4.39 [....... 4.94 1 4.81 [....... 8.76 |ouee... 6.71
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Daily discharge, in second-feet, of Wailuku River near Hilo, Hawait, for 1912.

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

247 43 98 75 243 107 790 671

378 42 145 75 476 71 745 | 1,100

359 37| 423| 13311,8%0 74 | 1,570 | 1,040

700 36 249 168 | 3,660 70 675 671

539 37 195 121 | 1,380 63 611 484

630 33 166 90 737 59 571 390

484 32| 132 8 | 5l1 56 [ 500 | 38T

359 35 110 83 405 55 517 447

299 38 98 82 383 58 814 364

240 67 224 82 308 61 | 2,170 289

200 180 814 82 240 68 | 2,310 247

161 101 406 78 306 137 | 1,060 206

143 92 205 82 206 98 756 | <175

122 75 449 81 206 88 562 162

104 67 273 105 169 110 439 162

97 67 206 88 168 121 657 197

95 57 180 79 139 748 | 1,310 162

87 52 158 80 124 221 | 1,010 146

78 54 139 109 115 323 | 1,170 193

7 57 122 83 103 473 637 395

79 86 112 v 111 522 289

72 72 107 70 107 | 1,970 457 | 1,060

65 57 102 70 91 | 2,720 460 | 5,220

66 105 140 il 86 855 405 | 2,980

57 116 116 70 79 519 341 | 1,020

58 93 97 67 751 1,820 329 | 1,210

55 171 93 97 71 | 4,620 405 771

51 174 88 82 68 | 2,330 415 545

50 121 06 73 63 | 2,040 354 457

46 109 89 69 95 | 1,080 403 390

43 |....... 79 70 |eeenn.- 1,020 }....... 338

Monthly discharge of Wailuku River near Hilo, Hawaii, for 1912.
Discharge in second-feet.
scharge in s d- Run-off |, oo,
Month. (totalin |7 oo
Maximum. | Minimum., | Mean, | ere-feet).
02 P TS o U, 6,320 203 | 2,210.0 43,800 | A.
March. ... 1,720 102 393.0 24,200 | A.
FN o | P PP 2,740 181 569.0 33,900 | A.
7S 700 43 195.0 12,000 | A.
June. ...l 180 32 76.9 4,580 | A.
JULY e et 814 79 194.0 ,900 | A.
Augast, ... oIl 168 67 86:6 5,320 | A.
September.............oL.iiiioiiiiiiiiin 3,660 63 420.0 25,000 | A.
OCtOber . - oo e 4,620 85 709.0 43,600 | A.
NOVeMDer. . .ot 2,310 329 765.0 ,500 [ A.
B LT 1114 Y 5,220 146 715.0 44,000 | A.
The period. .. ... .. i it cieaeree e e rreee e e e 204, 000

HONOLII RIVER AT KAIWIKI, NEAR HILO, HAWAIIL

Location.—One-half mile north of Kaiwiki and 6 miles west of Hilo, at an elevation

of about 1,425 feet.

Records available.—June 1, 1911, to December 31, 1912.
Gage.—Vertical staff and Barrett & Lawrence hydro-chronograph; datum unchanged

since gage was established.
Channel.—Probably slightly shifting.

Discharge measurements.—Made from small footbridge 40 feet below gage.

Accuracy.—Results considered good.
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Daily discharge, in second-feet, of Honolii River at Keiwiki, near Hilo, Howaii, for
1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
9.8 7.0 78 103 | 15.0 | 27.0 47 32 47 227 334 58
7.8 4.6 210 188 | 16.0 | 23.0 39 24 35 238 415 40
7.0 3.0 490 116 | 13.0 ] 16.0 37 28 33 83 376 43
6.2 7.4 188 93 | 11.0 | 15.0 31 48 25 140 243 108
5.4 | 106.0 138 113 | 11.0| 20.0 28 28 22 256 127 216
4.2 | 760.0 106 161§ 13.0 | 30.0 30 21 21 136 114 166
3.8 {1,360.0 65 136 | 13.0| 30.0 31 17 21 685 110 660
3.0 | 895.0 72 123 | 11.0| 30.0 32 16 16 816 134 | 1,670
2.8 ) 346.0 53 176 | 11.0 ) 40.0 33 22 15 208 97 515
2.6 | 151.0 44 2021 11.0| 40.0 34 19 17 100 72 170
2.2 | 66.0 39 188 | 11.0| 35.0 35 16 16 445 59 340
2.0 92.0 30 151 | 12.0 | 130.0 34 47 15 | 1,000 56 161
1.8 90.0 23 102 | 12.0 | 110.0 30 30 13 490 118 96
1.4 90.0 19 69 | 11.0 | 100.0 29 27 12 477 102 85
1.0 |-eneee. 89 54| 10.0 | 100.0 28 2 54 227 123 69

[ 2 150 |.-..... 0.4 ae.... 19 28 feun... 331 |...... . 75
Monthly discharge of Honolii River at Kaiwiki, near Hilo, Hawait, for 1912.
Di in d-feet.
ischarge in second-feet Run-off
Month. (total in
Maximum. | Minimum. | - Mean, | 3cre-feet).
52 0.8 13.5 830
1,360 2.8 139.0 8,000
490 18.0 109.0 6,700
921 54.0 184.0 10, 900
245 9.4 50.2 3,090
140 8.6 43.8 2,610
261 19.0 64.3 3,950
151 16.0 34.9 2,150
1,070 12.0 128.0 7,620
1,000 13.0] 2040 12,500
1,250 56.0] 218.0 13,000
1,670 27.0 193.0 11,900
1,670 .8 115.0 83,300

Location.

KAWAINUI RIVER AT PEPEEKEO, NEAR HILO, HAWAII.

Records available.—December 4, 1911, to March 30, 1912,
Gage.—Vertical staff; read twice daily, at 6 a. m. and 5 p. m.; datum unchanged.
Discharge measurements.—Made by wading at low water, and from highway
bridge during high water.
Accuracy.—Records fair.

At highway bridge on government road 7 miles north of Hilo.

Discharge measurements of Kawainui River at Pepeekeo, near Hilo, Haweis, in 1912.

Gage Dis- Gage Dis-

Date. Hydrographer, heiagit. charge. Date. Hydrographer. height. | charge.

Feet. Sec.fb Feet, Sec.ft.

Feb. 4| C.H. Pierce........] —0.1 0.49 || Oct. 19 | E. O. Christiansen . 1.89 64
Oct. 9| E. O. Christiansen . .70 9.5 19 1.76 53.2
12 |..... [+ L S, .90 13.2 || Dec. 24 3.6 40.2

One measurement made in January, 1913, used to define rating curve.
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Daily gage height, in feet, of Kawainui River at Pepeekeo, near Hilo, Hawait, for 1912.
[M. Matsuna, observer.]

Day. Jan, Feb. Mar. Day. Jan, Feb. Mar
2.1 | 0.35 2.0 1.0 0.00 2.2
1.76 .3 2.2 1.0 .00 2.55
1.7 .08 1.95 .9 .00 4.1
1.6 .00 2.0 .8 .85 2.7
1.55 .00 1.8 .8 1.65 2.36
1.5 .00 1.65 .7 2.95 2.2
1.456 .00 1.8 .7 3.85 1.95
1.45 .00 1.7 .6 3.9 2.2
1.4 .00 1.7 .55 2.85 19
1.4 .00 1.6 .5 2.1 1.85
1.35 .00 3.35 .45 2.25 1.75
1.3 .00 3.95 .5 2.4 1.7
1.2 .7 3.0 .5 2.05 1.6
1.1 .65 3.05 .4 2.25 1.5
1.1 .1 2.35 2 ........ 1.45

Daily discharge, in second-feet, of Kawainut River at Pepeekeo, near Hilo, Hawais, for 1912.

Day. Jan, Feb. Mar. Day. Jan Feb., | Mar,
82.0 4.0 73.0 16.0 1.0 96.0
55.0 3.4 96.0 16.0 1.0 171.0
51.0 1.5 69.0 13.0 1.0 514.0
4.0 1.0 73.0 12.0 12.0 215.0
41.0 1.0 58.0 11.0 48.0 127.0
38.0 1.0 48.0 9.0 259.0 96.0
36.0 1.0 58.0 9.0 | 457.0 69.0
36.0 1.0 51.0 7.5 | 468.0 96.0
33.0 1.0 51.0 7.0 237.0 65.0
33.0 1.0 44.0 6.0 82.0 62.0
30.0 1.0 5.5 106.0 55.0
28.0 1.0 6.0 | 138.0 51.0
24.0 9.0 6.0 71.0 44.0
20.0 8.0 4.6 | 106.0 38.0
20.0 1.6 ig .- 35.0

Monthly discharge of Kewainui River al Pepeekeo, near Hilo, Hawai, for 1912.

Discharge in second-feet. Run-off
) Month. (total in

Maximum. | Minimum, | Mean, | 8crefeet).
82.0 4.6 22.9 1,400
168.0 10| 70.0 £030
514.0 35.0 129.0 7,660

STATIONS NOS. 1,2, 3, AND 4 AT PITHONUA, NEAR HILO, HAWAIIL!

Location.—About 13 miles above Hilo, Hawaii, and about one-half mile north of
Kaumanu Road.

Records available.—February 2 to April 18 and July 30 to August 28, 1912.

Gage.—Gage heights were depth of water measured from a reference point. New
datum for station No. 4 on July 30; relation to former datum unknown. Regular
gages numbered to tenths installed July 30, 1912. Gage No. 1 discontinued, as
all water had been diverted for Hilo supply. Gage No. 2, zero of old gage: shank
of nail at gage height 0.45 foot on new gage. Gage No. 3, zero of old gage: shank
of nail at gage height 0.45 foot on new gage. Gage No. 4, old gage out; no rela-
tion determined between old and new gages.

! Stations Nos. 1, 2, 3, and 4 on streams not named.
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Discharge measurements.—Made by wading.

Channels.—Fair; beds of streams composed of small cobbles and gravel; probably
shifting.

Cooperation.—Maintained in cooperation with the county engineer of Hawaii.

Discharge measurements at station No. 1 at Piithonua, near Hilo, Hawaii, in 1912.

Date. Hydrographer. hg&ﬁ. ch]g}Ze.

Feet. Sec.-ft.
68 0.93

Feb. 2 .
. Christiansen. .. ..o e cee e cciacraeceecaeee e .94

c.
July 30 | E.

September 9: Water of spring piped away.

Daily gage height, in feet, at station No. 1 at Pithonua, near Hilo, Hawait, for 1912.

Day. Feb. | Mar. | Apr. Day. Feb. | Mar. | Apr. Day. Feb. | Mar. | Apr.

Discharge measurements at station No. 2 at Piihonua, near Hilo, Hawaii, in 1912.

Date. Hydrographer. hff? t. exﬁf’ge.

Feet. Sec.-ft.
0.71 0.47
1.45 1.53

Feb. 2
Sept. 9

Daily gage height, in feet, at station No. 2 at Piithonua, near Hilo, Hawaii, for 1912.

Day. Feb. | Mar. | Apr. | .July. Aug. Day. Feb. | Mar. | Apr. | July. | Aug.

0.91
1
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Discharge measurements at station No. 8 at Pithonua, near Hilo, Hawaii, in 1912.

Ga, Dis-
Date. Hydrographer. height. | charge.
Feet. Sect.
0 R O : O T U 0.88 1.10
Sept. 9 . ChriStiansen. ... ... ...ceiert o iiieraaie e ciaeaennnaanan 1.58 1.67
Daily gage height, in feet, at station No. 8 at Pithonua, near Hilo, Hawaii, for 1912.
Day. July. | Aug. Apr. | July. | Aug.

Discharge measurements at station No. 4 at Pishonua, near Hilo, Hawaii, in 1912,

Date. Hydrographer. Velocity.
Feb. 2 .| No flow.
Sept. 9 | E. O, Christiansen. .. .| Do.

Daily gage hetght, in feet, at station No. 4 at Pithonua, near Hilo, Hawadi, for 1912.

Day. Mar July. Aug. Apr. | July. | Aug.
L64|........ 1.30
1. 1,32

i e
88y

Y

70

PR e e
W TR ;RN -3

© U

a Channel dry.
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STATIONS AT 2,700-FOOT LEVEL 1IN THE FOREST BACK OF HILO, HAWAIL '

The perennial streams of the island of Hawaii are in géneral
restricted to two zones, one comprising an area about 10 miles wide
in the Kohala and Hamakua districts, and the other, including an
area about 12 miles wide, situated in the Hilo district between the
South Branch of Wailuku River on the southeast and Maulua Gulch
on the northwest.

The run-off from the Kohala-Hamakua district at ordinary stages
is now diverted into ditches serving the sugar lands of the north coast
of the island. It is proposed to divert the run-off of the Hilo district
at an elevation above the 2,500-foot contour and deliver it by a
high-line ditch to serve the semi-arid lands of Kau on the south side
of the island. Limited funds have restricted operations so far to
the area bounded by the South Branch of Wailuku River and the
North Branch of Kawainui River. All the streams of this region
originate on the east slope of Mauna Kea. Above the wet belt,
comprising about 75 square miles, the surface is composed of porous
lava rock that absorbs practically all the rainfall.

Ten rain gages, which are read at monthly and bimonthly inter-
vals, are maintained at approximately 500-foot intervals of elevation
from sea level to an elevation of 5,000 feet in this district.

- STATION RECORDS.

Location.—On the line of a trail cut out approximately on the 2,700-foot contour,
in the forest above Hilo, Hawaii, during September and October, 1911. The trail
is about 12 miles in length, trends in a general northerly and southerly direction,
and crosses 83 streams having appreciable channels, from the South Branch of the
‘Wailuku to the North Branch of Kawainui River. A gaging station is maintained
on each of these streams, whether perennial or not, at the trail crossing. Begin-
ning at the South Branch of the Wailuku with No. 1 the stations are numbered
consecutively northward to No. 87, except for a break of 6 numbers between sta-
tions No. 18 and No. 25. A camp maintained near the middle of the zone under
observation is reached by a foot trail, 3% miles long, from the end of the Kaiwiki
Homestead road.

Records available.—Stations 1-12, October 1, 1911, to December 31, 1912.

Station 12a, November 30 to December 31, 1912.

Stations 13-18, 25-26, October 1, 1911, to December 31, 1912.
Stations 2741, September 28, 1911, to December 31, 1912.
Stations 4247, September 26, 1911, to December 31, 1912.
Stations 48-50, September 31, 1911, to December 31, 1912.
Stations 51-52, October 7, 1911, to December 31, 1912.
Stations 53-65, October 10, 1911, to December 31, 1912.
Stations 66-68, October 21, 1911, to December 31, 1912.
Stations 69-74, November 13, 1911, to December 31, 1912.
Stations 75-86, November 14, 1911, to December 31, 1912.
Station 86a, November 18, 1912, to December 31, 1912.
Station 87, November 14, 1911, to December 31, 1912.

1 Aneroid readings gave elevation of 2,500 feet. More accurate determinations made later by topogra-
phers of U. 8. Geol. Survey gave elevations 200 to 280 feet higher. The correct elevation of the survay
camp at station No. 80 is 2,750 foet.
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Gages.—Vertical staffs. Two observers have been continuously employed to read
these 83 gages twice a day, except at such times when it was impossible to cross
the streams at high water. The men alternated trips, north and south from the
camp, and different observers were employed at different times.

Discharge measurements.—Made by wading.

Accuracy.—The total run-off for 1912 for all the stations was found to be 179,000
acre-feet, and that part which was determined from the good stations amounted
to 173,000 acre-feet, leaving only 3 per cent of the total that might be very much
in error. Although the estimated discharge forms quite a large percentage of the
total discharge for the 83 stations, the mean monthly discharge for all the streams
is probably correct within less than 25 per cent. See also notes to daily discharge
tables.

Discharge measurements at station No. 1 at 2,700-foot level, near Hilo, Hawaii, in 1912.

Date. Hydrographer. hgiglet. ch]:;;sg-e

Feet. Sec.ft.
0.26

Aug. 13 —0.62

%rept. g’{ -1 ég 30 06
ov. .- . .5

Dec. 27 |.. 1.47 65.7

NorteE.—Channel in bedrock; smooth. Stream flows in one channel at all stages and is permanent.
This station is on the South Branch or principal tributary of Wailuku River.

Daily gage height, in feet, at station No. 1 at 2,700-foot level, near Hilo, Hawaii, for
1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsofi, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
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Monthly discharge at station No. 1 at 2,700-foot level, near Hilo, Hawait, for 1911-12,

Homs Bor omst] o
cl ein tal in c! e total
Month. sooonde | acte- Month. second- |  acre-
feet. feet). . feot. feet).
1911. 1912—Continued.
J 4.40 264
7.59 467
3.72 229
16.80 1,000
31.70 1,950
50,70 3120
36.50 2240
20.90 | 15,300

Discharge measurements at station No. 2 at 2,700-foot level, near Hilo, Hawait, in 1912,

Date. Hydrographer. hgiz%let. chlzge
Feet. Sec.gl.
Aug. 13 [ E. O. Christianseml. . .. .. ... cieentieieeeaaaaeieeraeeremaaaaecancaaaaarans 0.47 .02
Sept. 27 48 |eeevnnen..
Nov. 21 .55 .
Dec. 27 v61 .10

NorE.—Channel of sand, mud, and gravel; shifting. One channel atva.]l stages.

Daily gage height, in feet, at station No. 2 at 2,700-foot level, near Hilo, Hawaii, for 1912,
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

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

0.60
.58

@ Channel dry.

Nore.—Daily discharge determined from poorly defined rating curve. Discharge for days for which
gage ht(;ights 1\sram Sr(ri\issingg estimated by means of rainfall diagram prepared from rainfall record at camp
near station No. 50, .
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Daily discharge, in second-feet, at station No. 2 at 2,700 foot level, near Hilo, Hawait,

Jor 1911,
Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec.
0.05 0.02
.05 .02
.05 .02
.05 .05 .-
.05 .05 .10
.05
.05 .05
205 105 %
.05 .05 * 10
.05 .05 o
0 - .
. .05

Daily discharge, in second -feet, at station No. 2 af 2,700-foot level, near Hilo, Hawait,
Jfor 1912,

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

a Channel dry.
Monthly discharge at station No. 2 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
i Run-off Run-off
Month. discharge) (iotal in Mopth. dischargo! (fotal in
foet, |acre-feet). foot, |acre-feet).
1912—Continued.
—0.03 0.01 0.60
— .08 .10 6.15
.10 .10 6.15
.20 11.90
.30 18.40
.02 .20 11.90
.20 .10 6.15
.25 .
.10 5.95 The year....... [ .14 98.40
.05 3.07
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Discharge measurements at stution No. 8 at 2,700-foot level, near Hilo, Howaii, in 1912.

[E. O. Christiansen, hydrographer.]

Ga, : Gage Dis-
Date. height. Discharge. Date. height. | charge.
h Feet. Sec.ft. Feet, | Sec.-ft.
Aug 13, i -—0.04 105 | Nov.2l.eeeunoiniinneinnnnn. 0.72 13.0
Sept. 27. . oo - .12 T2 DeC. 27 i L1 26.4

Bed of stream, composed of gravel and cobbles, is fairly smooth and probably permanent. One channel
at allstages. This stream is tributary to Wailuku River,

Daily gage height, in feet, at station No. 8 at 2,700-foot level, near Hilo, Hawais, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.)

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

Daily discharge, in feet, at station No. 8 at 2,700-foot level, near Hilo, Hawaii, for 1911.

Day. Oct. | Nov.| Dec. Day. Oct. [ Nov.| Dec. Day. Oct. | Nov. | Dec.
4.0 0.5 41{(11............ 10.0 {13.0] 3.0 21............ 1.5]30.0 42.0
34.0 .5 2.5 12,0 ... 8.2 14.5 2.6 || 22ceiiiinnnnnn 1.4130.8| 32.0
30.0 25| 1.2 13 ..c.uee... 6.4(16.0| 16.6( 23............ 1.2]3.6 22.8
26.0| 6.41 L2[Md............ 4.9]19.0 § 34.8 | 24eeeeonnna... 1136 13.3
22.0 | 13.0 L1 16.cucecnen... 3.6{22.8( 70.0(25...c.oc..... 1.0 31.6| 34.0
19.0( 13.3 -9l 16..... veeened] 2.7122.0( 46.0(f 26.cccenne.... .8(19.0( 19.6
16.0 } 13.6 L2 |17 neae.. 2.5122.0] 58.0127............ .7113.6( 13.0
14.5 1 14.2 2.6 ] 18.cciienn.nn 2.8(24.01 70.0 28.c.ccneen... .6(13.0 6.1
13.0 [ 14.5| 5.2 19.c.cenennn. 2.0|26.0] 82.0]29............ .5| 8.6| 16.3
1.5 | 12.7 2.7 | 20ueeecunn.n. 1.7128.0) 62.0 g(lJ ............ . g 6.1 igg
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Deily discharge, in second-feet, at station No. 8 at 2,700-foot level, near Hilo, Hawai, for

1912.
Day Jan. | Feb, | Mar, | Apr, | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
(a) 4.00 | 10.00 | 15.00 4.00{ 0.10 | 18.00 { 4.20 | 26.00_| 20.00
.| (o 3.50 | 8.00 | 15.00 5.00 .20 [ 20.00 | 2.60 {.30.00 | 35.00
2.7 a 3.30 | 7.00| 18.00 8.00 | 10.00 | 33.00 | 1.70 | 40.00 | 24.00
2.3 (a 2.40 | 11.00 | 23.00 3.90 | 5.30 | 40.00 .80 | 25.00 | 23.00
2.0| (a) 1.70 | 13.00 | 30.00 1.70 | 2.30 | 30.00 .70 ] 21.00 | 13.00
21| (a) 1.70 | 14.00 | 13.00 .80 2.10|19.00 .60 | 16.00 | 10.00
2.3 a 1.70 | 40.00 { 10.00 .60 1.90 | 21.00 .50 | 11.00 | 11.00
2.7 ga .2.10 | 37.00 | 8.00 .30 1.70 | 15.00 .40 | 8.90] 20.00
2.5 (a 2.50 | 35.00 | 7.00 .20 210 8.90 .80 | 20.00  11.00
2.0 (o) 3.00 | 30.00 | 6.00 3.60 | 1.50 | 7.00| 1.20)20.00| 8.20
1.4| (a) 3.90{27.00 | 5.00 |. 30.00 | 1.20 | 5.20 | 1.50 | 38.00 | 6.20
.9 éﬂ) 16.00 | 21.00 | 5.00 .| 10.00 .90 ] 6.80 | 4.6017.00| 4.60
.8 .3 | 21.00 | 18.00 | 4.90 2900 1.20 | 4.40| 2.90|13.00| 2.90
6] 2.3 |23.00]14.00 | 4.30 3.00] 1.60] 400 1.20}11.00| 2.90
S5 (a) 18.00 | 12.00 | 3.70 .80 | 210 | 3.60 | 1.20( 10.00| 6.10
4 gw) 14.00| 7.00| 3.10 .8 ] 1.50 | 3.30| 1.00 | 22.00] 840
4 ﬂ; 21.00 | 9.00| 2.50 .80 | 1.70 | 2.90| 8.60 | 25.00| 4.20
.3 (e 21.00 | 11.00 | 3.00 .70 | 1.90 | 2.501{ 21.00 | 22.00 | 3.40
.3 .1(21.00|12.00 | 3.60 L7010 1701 2.30 | 25.00 | 25.00 | 6.10
.3 4.2121.00| 800! 3.20 .60 1.40 7 1.70] 30.00 ! 21.00 | 12.00
.2 15.0( 21.00 | 15.00 | 2.80 .60 1.00| 2.10|30.00 | 14.00 | 8.60
.2 30.0|15.00 | 13.00 | 2.40 40 .80 f 1.70 | 35.00 | 12.00 | 25.00
.11 40.0112.00]11.00 | 2.00 .80 { 1.50 | 40.00 | 13.00 | 40.00
.11 200 9.30(13.00 1.80 |. .80 1.40 | 38.00 | 11.00 | 30.00
.1} 10.0| 6.60[15.00 { 1.50 .70 1.10 [ 18.00 | 8.90 | 22.00
.1 6.0 4.00(17.00 ( 1.50 .60 .80 | 13.00 | 6.40 | 25.00
.1 50| 2.50]16.00| 1.60 2.30 .70 | 40.00 | 4.90 | 26.00
.1 50| 1.70 | 16.00 | 2.00 2. 00 .60 { 35.00 | 15.00 | 16.00
.1 4.0| 2.40|10.00 | 2.40 1.50 .50 {1 35.00 | 12.00 | 11.00
.1 .| 3.00)15.00 | 2.80 1.00 | 5.70 [ 30.00 | 8.60 | 10.00
.1 15.00 |....... 3.10 1.50 |....... 16.00 |-...... 10.00
o Channel dry.

NoTE.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.

Monthly discharge at station No. 3 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

Mean Mean
h Run-off ; Run-off
Month, discharg?) (total in Month. Jischared) (total in
Toet acre-feet). foot, |pcre-feet).
1911, 1912—Continued.
October. .......cooiineinnnn.. -~ 4,00 238
November 17,10 1,020 2,56 157
December 2. 20 1,370 1L79 110
8.82 525
14.20 873
January. ... ... ............. .83 51 18,80 1.120
February... 4,96 285 15.20 5
March.. ... 9.62 592
ﬁpﬂl ......................... 16. 20 964 8.18 6,240
Y eeameeamearaeaean—aan 6,36 391

14694°—wsp 336—14——15
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Discharge measurements at station No. 4 at 2,700-foot level, near Hilo, Hawait, in 1912,

Date. | Hydrographer. hgiz%let. clPaiZe. Date. Hydrographer. hgizﬁ. ol?airsé-e.

) Feet. Sec.-ft. Feet. | Sec.ft.
Aug. 13 | E. O, Christiansen.. 0.74 0.15 || Nov. 21 | E. O. Christiansen. 0.78 0.51
Sept. 27 |..... [« 1o S .74 .14 || Dec. 27 |-.... do....... PR .80 77

NoTE.—Bed of stream of sand and gravel, smooth, probably slightly shifting. One channel at all stages.
This stream is tributary to Wailuku River.

Daily discharge, in second-feet, at station No. 4 at 2,700-foot level, near Hil‘o, Hawait, for
1 | N

Day. Oct. | Nov.| Dec. | = Day. Oct. | Nov. | Dee. Day. ({)ct. Nov. | Dee.
0.45| 0.45
.22 .24
.59 | (@
| &
.45 .45
.38 .38
.45 .24
.24 gg
a -
B

a Channel dry.

Daily gage height, in feet, at station No. 4 at 2,700-foot level, near Hilo, Hawgait, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov, | Dec.
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Daily discharge, in second-feet, at station No. 4 at 2,700-foot level, near Hilo, Hawait, for

1912.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
1 0.50 | 0.50 0.15| 0.50| 1.10{ 0.80| 2.00
2. .20 .50 .20 .80 |- .75 .50 | 4.00
3. 05| 1.00 1.00 ) 5.00 .60 | 4.00 .65
4. .10 | 6.68 |. .75 3.50 .45] 2.00 .80
5. 101 6.00 . 250 2.05 401 1.35 .45
6. L0511 4.30 . .20 1 1.35 .40 .50 .25
7. 4.50 [ 2.00 .40 2.35 .30 .45 .25
8. 4.00 .50 |.. .25 2.20 .25 .45 .65
9. 2.00 .20 .45 .80 .30 .80 .40
10 45 .20 .40 .60 .45 1 5.00 .40
.40 .20 30 .45 .45 4.00 .25
10 .20 15 .75 .65 1.50 .25
.10 .20 45 .45 .65 1.10 .15
.05 .80 50 .45 .50 .65 .25
10 .50 50 .40 50 .20 .45
. . .10 10 .25 .15 .30 .80 .65
. . .10 10 .35 .70 1.00} 2.00 .25
. . .10 05 .45 .65 .65 .65 .40
05 (a) 4.00 10 05 .60 .65 .80 | 1.50 .65
051 1.20 .25 10 05 .30 45 .80 .80 | 1.00
.05 | 3.00 10 .80 05 05 .20 45 .80 .75 .45
.05 % 5.00 05 .50 05 .05 .10 80} 3.00 .451 2,00
.05 6.00 10 .10 05 .05 .10 65| 5.00 45| 5.00
051 4.00 05 .10 05 .05 .10 451 1.65 .45 | 3.00
.05 2.00 05 .15 05 .05 .10 40 | 1.50 .45 .45
.05 ] 1.00 .05 50 05 05 .05 .10 40| 1.10 .65 .60
.05 .50 .05 25 .05 .45 30| 6.00 .45 .80
05 .50 .05 25 .05 .30 25) 4.00| 1.00 .45
05 .30 .05 20 .05 .20 15| 4.00 .80 .25
05 |....... .05 10 .05 .10 1.50 1 2.00 65 .20
05 [..coo.. 2.00|....... 05 220 feeniann 40 j....... .20
a Channel dry.

Note.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50. *

Monthly discharge at station No. 4 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
: Run-off N h Run-off
Month. Jischarge| (iotal in Month. dischargs) (total in
oot | acre-feet). toot, | |pcre-feet).
1912—Continued.
0.31 19.30 0.05 2.98
.20 11.80 .19 11.70
.49 30.20 .32 19.70
1.01 60.10
1.31 80. 60
.09 5.53 1.17 69. 60
.81 46.60 .89 54.70
- .52 32.00
.54 32.10 .64 465. 00
.81 49.80

Discharge measurements at station No. 5 at 2,700-foot level, near Hilo, Hawaii, in 1912.

Date. Hydrographer. hg’jag‘%&_ chIs)ai-Ze
Feet. Sec.ft.
Aug. 13 [ E. O. Christiansen ... ... it a e iaecnanaes 0.24 [......eee
Sept. 27 d . @
Nov. 21 0.20
Dec. 25 .21

\ ’ a Channel dry.

NorE.—Bed of siream of sand, silt, and gravel; probably shifting. One channel at all stages.
This stream is tributary to Wailuku River.
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Daily gage height, in feet, at station No. 5 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

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

e Channel dry.
Daily discharge, in second-feet, at station No. 5 at 2,700-foot level, near Hilo, Hawait, for
1911.

Day. Oct. | Nov.| Dec. Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec.
DU 0.38]0.10 | 0.15 0.19 | 0.16 0.24
2. 35| .10 12 .20 .14 .21
CI 31| .10 1 2| .20 .20
4 28 | .12 12 20| .28 .18
Beeeennnn 24| .15 14 20| .28 .28
[ S 21| .15 12 20| .48 .20
T 21| .16 11 .20 .25 .20
8 20| .17 14 .20 .25 .20
O, .20| .18 18 .20 .2 .21

10....c....... .20 .19 14 200 .2 . %8
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Daily discharge, in second-feet, at station No. 5 at 2,700-foot level, near Hilo, Hawait, for

1912.

Apr. | May. | June. | July. | Aug. | Sept.

Oct. | Nov.

Nore.—Daily discharge determined from poorly defined rating curve.
gage heights are missing estimated by meansof rainfall; diagrain prepared from rainfa

station No. 50.

e Channel dry.

-

S

Discharge for days for which
record at camp near

Monthly discharge at station No. 5 at 2,700-foot level, near Hilo, Hawair, for 1911-12,

Mean Mean
: Run-off ; Run-off
Month. dischargel (j5¢1 in Month. dischargel (1otal in
foot, acre-feet). feet. acre-feet).
1912—Continued.
0.18 0.02 1.19
.18 .05 3.07
.20 .08 4.92
.08 4.76
.20 12.30
07 .15 8.93
. (l}g .15 9.22
.09 .10 7100
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Discharge measurements at station No. 6 at 2,700-foot level, near Hilo, Hawait, in 1912.

Date. Hydrographer. hgz%et‘ c]};f’g'e'
Feet. Sec.-ft.
Aug. 13 | E. O. Christiansen ... ... ..oounriiiiiiiiieseeaeaeacaccaancnecnanacanaen a)
. (s O

a Channel

dry.

Note.—Bed of stream of sand, silt, and gravel; probably shifting. One channel at all stages.
This stream is tributary to Wailuku River.

Daily gage height, in feet, at station No. 6 at 2,700-foot level, near Ililo, Hawat, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Jan.

Feb.

Mar. | Apr.

May. | June.

July.

Aug.

Sept.

Oct. | Nov. | Dec.

a Channel

dry.

Daily discharge, in second-feet, at station No. 6 at 2,700-foot level, near Hilo, Hawaii,

Sor 1911.

Day. Oct. | Nov. | Dec. Day. Oct. |Nov.| Dec Day. Oct. | Nov. | Dec.
(a) 0.01 0.04 §{ 0.02 0.05 | 0.03
(a) | (o) .04 .03 .05 .01
0.01| (a) .05 .05 .05 | (o)
01| o2 L0 .10 .05 | (a)
.02 .02 .05 .10 .05 .
.03 ] (a) .05 05 .05
.08 | (a) .05 02 .02
.03 .01 .05 02 .02
.03 .03 .05 01 .05
.04 .02 .05 01 %
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.

HMonthly discharge at station No. 6 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
f Run-off ; Run-oft
Month. Jischarge) {otal in Month. dischares| (goa] in
Teot acre-feet). oot acre-feet).
1911. 1912—Continued.
October........cooeieeaeaan. 0.03 2.26 || June......cooiiiiiiiiiiiiin 0.00 0.00
November.. .........oo..... .03 2.068 || JULY . evneeeeeniaamaenaamaann .02 1.23
December. ....cvevenennneennn .03 1.95 |} August. ... oot .02 1.23
September................o... .03 179
1912. October. ... ......oieaivieaas .04 2.46
January... ... .ceeeiiinnnnn. .01 .62 || November... . ..........o..... .01 .60
February.........coocoooo.... .10 5.72 || December.........ccooeeann.. .01 .62
March......... R, .10 6.15
April. oo .08 4.76 Theyear.......cce..... .04 25.80
B eeemeeneacean e nanan .01 .62
.

NotE.—Mean monthly discharge estimated directly from gage heights and measurements. Discharge
for periods for which gage heights are missing estimated by means of rainfall; diagram prepared from
rainfall record at camp near station No. 50.

Discharge measurements at station No. 7 at 2,700-foot level, near Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.]

Ga, Dis- Gage. Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Aug.13......... heeeeerraaaean 0.33 0.04 || Nov.2l.eoooiieennonnn.. s 0.39 0.06
Sept. 27 51 1 DeC. 27 e eeeaaaann .44 L1

Nore.—Bed of stream of sand, silt, and gravel; probably shifting. One channel at all stages.
Fhis stream is tributary to the Wailukn River.

Daily gage height, in feet, at station No.7 at 2,700-foot level, near Hilo, Hawais, for 1912.
[Bomin, Bilikov, Goorko, Belayeft, Setitonott, and Kuznetsoff, observers.]

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

BRYR® spRiR
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Daily discharge, in second-feet, at station No. 7 at 2,700-foot level, near Hilo, Hawais, for
: 1911.

Day. Oct. | Nov. | Dec. Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec.

912.

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

NorE.—Daily discharge determined from poorly defined rating curve. Discharge for days for which
gage hgghts Is:Tre g{;)isslng estimated by means of rainfall; diagram prepared from rainfall record at camp
near station No. 50.
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HMonthly discharge at station No. 7 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

Mean Mean
dis- } Run-off dis- Run-off
Month. charge in| (fotal in Month. charge in} (total in
second- | acre-feet). second- |acre-feet).
feet. feet.
1911. 1912—Continued.
October... ...ocaeennnnnn... 0.05 3 0.02 1.19
November.................... .05 2.82 .05 3.07
December. ......c.coooenan. .04 .05 3.07
07 4.17
20 12.30
.02 1.23 . .15 8.93
.10 5.75 || December........ . .05 3.07
.10 6.15
.05 2.98 The year. ..... .08 55.00
.05 3.07

Discharge measurements at station No. 8 at 2,700-foot level, near Hilo, Howait, in 1912,
[E. O. Christiansen, hydrographer.}

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec. ft. Feet. Sec. ft.
Aug. 18 i 0.92 0.16 || Nov. 21 c.oioiiiniiiiaannn. 1.05 0.84
Sept. 27 e B 3 PP, DeC, 27 e ee e eaeeeaaaaens 1.19 1.89

NoTE.—Bed of stream composed of gravel and small cobbles; is fairly smooth; shifting; one channel at
all stages. This stream is tributary to Wailuku River.

Daily gage height, in feet, at station No. 8 at 2,700-foot level, near Hilo, Hawait, for 1912,
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June.-| July. | Aug. | Sept. | Oct. | Nov. | Dec.
1051 1.05|......
J12: 2 PR AR
78 {eeeened] 081 071 |oeenooomaneat L4 oo ea et feiaaans 1.12
L S .75 ga) .79 S74p L19 ... 110 ¢ I L84 L. 1.15
[ . .74 a) .74 L84 ...l 040 1.00 .88} 119 .81 120 1.15

@ Channel dry.
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Daily discharge, in second-feet, at station No. 8 at 2,700-foot level, near Hilo, Hawai, for

1911. :

Day. Oct. | Nov.{ Dec Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec.’

0.05 0.32

.03 .40

.02 .48

.03 .60

.05 .72

.02 .60

.02 .66

.02 .72

.05 .78

.02 .84

a Channel dry.
Daily discharge, in secondzfeet, at siation No. 8 at 2,700-foot level, near Hilo, Hawait, for
1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.03 0| 0.8 ( 0.50| 1.40 0.01{ 0.20! 0.05| 0.80| 0.90| 0.90| 2.00
.03 0 .40 .05 170 .01 1.00 .05 1:o . 50 .20 2.50
.03 0 .05 .01 | 1.00 .01 | 150 1.00| 3.00 .60| 3.00; 135
.02 0 .05 .02 1.90 .01 1.20 .55 4.00 L10 150 1.60
.02 0 .02 10 2,20 .01 . 60 .15 1.90 05| 2.00( 1.60
.03 0 .01 .15 .20 .01 .40 .10 1.50 .05 .20 1.35
.05 0 .00 3.00 .10 .01 .30 201 2.00 .05 .40 1.35
.05 0 .05 1 250 .10 .01 .20 151 1.20 .05 .60 | 1.60
.05 0 .05 2.00 .10 .01 .15 .20 .60 L05] 2.00] 1.50
.02 0 .02 1.30 .05 .01 .15 .20 .50 .151 3.50] 1.30
.01 0 .05 .85 .05 .10 [ 200 .10 .35' .10 3.00 .85
.01 0 .50 .55 .05 .10 | 1.00 .05 .65 .70 2.00 .35
0 0 .60 .60 .05 .10 .60 .25 .35 L1510 L30 .25
0 0 3.35 .10 .20 .10 1.00 .30 .60 .15 .40 .30
1] 0 .70 .55 .15 .10 .15 .40 .45 .15 .10 .65
0 0 .10 .20 .05 .10 .10 .20 .55 051 1.60 [ 1.85
0 0 .70 110 .01 .10 .10 .20 .30 2.00| 2.00 .65
0 0/ 1.20 .20 .01 .10 .10 .25 .40 110} 1.70 .70
0 0] 100 .20 .01 .10 .05 .40 .25 2,65 2.00 .90
0 0.7 .90 15 .01 .10 .05 . 20 .20 L50| 1.50{ 1.50
o| .8| .e0| e0| .ou| .10 .05| .10| .40| 30| .95| 1.50
0 .8 .15 .70 .01 .10 .05 .05 .15 2.00 .70 2.50
0 .8 .20 .20 .01 .10 .05 .05 L10 1 4.00 .20 | 5.00
0 .8 .20 .65 .01 .10 .45 .05 .05 L90 .90 | 3.00
0 .8 .15 .45 .01 .10 .30 .05 .05 .90 .70 1.85
0 .8 .10 .70 .01 .05 .20 .05 .05 .50 .50 2.00
0 .8 .04 .70 .01 .10 .10 .20 .05 500 .40 200
0 .8 .02 .60 .01 .05 .05 .40 L02) 200 1.00| 1.35
0 .8 .01 .30 .01 .05 .01 .20 .02 2.20 .80 | 135
0....... .05 .70 .01 .05 .01 .10 1.90| 1.50 . 60 .80
(18 PO, 1,00 ]....... 1) B P .01 P {1 PO, LT0. .40
NoOTE.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-

charge for days for which gage heights are missing estimated from diagram prepared from record of daily

rainfall at the camp near station No. 50.
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Monithly discharge at station No. 8 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
; Run-off : Run-off
Month. discharge| (iota1 in Month. discharge| (fotal in
foot acre-feet). foor, |acre-feet).
1911 1912—Continued.
October...........ooc..o..... 0.40 25.00 || JUN@.au e aneman e 0.63 3.75
.52 3L40 || Jubly. oo .39 24.00
.24 14.90 || August.. ... ...o.oiiialL .20 12.30
September.... ... ........... .80 47.60
Qctober. .....o..oociiiiiiao. 1.07 65.80
.01 .61 || November__.____............ 1.26 75.00
.27 15.50 {| December, ... . ..ccoooeano. 1.48 91.00
.42 25.80
.67 39.90 The year......cccoaen.. .58 420.00
.30 18.40

Discharge measurements at station No. 9 at 2,700-foot level, near Hilo, Howeii, in 1912.

[E. O. Christiansen, hydrographer.]

. Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Scc%t.
Aug. 13, L. 0.48 0.14 || Nov, 28 eeeeneeiiiiacaann, 0.60 . 46
Sept.27. .o .45 OBl Dec. 27 e .73 1.47

NoTe.—This stream is tributary to Wailuku River.
Bed of stream of sand, gravel, and small cobbies; is fairly smooth and probably only slightly shifting.

One channel at all stages.

Daily gage height, in feet, at station No. 9 at 2,700-foot level, near Hilo, Hawaii, for 1912,

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Jan.

Feb.

Mar,

Apr.

May.

June. | July. | Aug. | Sept.

Oct.

Nov.
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Daily discharge, in second-feet,«at station No. 9 at 2,700-foot level, near Hilo, Hawaii, for

1911.

Day. Oct. [Nov.| Dec Date Oct. | Nov.| Dec Day. Oct. | Nov. | Dec.

0.62 |.0.62

.62 | .68

.56 | .74

.56 | .80

.56 | .80

.50 | .56

.50 .68

501 .80

43| .86

.39 .98
Daily discharge, in second-feet, at station No. 9 at 2,700-foot level, near Hilo, Howait, for

1912, . R

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
0.50 | 1.00 0.05| 1.80] 0.60 | 2.05( 1.50
.50 .50 .10 | 2.00 50| 2.50| 250
.40 .30 1.00 | 2.50 .30 | 3.00 .50
.30 .45 .70 | 3.00 .10 2,00 1.30
.20 .55 15| 1.10 .10 | 1.00 .60
[ .30 .05 .20 .55 .15 .75 .10 .60 .45
Tt .30 .05 .20 .50 W15 1.10 .10 .30 .50
| .45 .05 .30 .40 .10 .60 .10 .35 | 1.10
1 .30 .05 .30 .20 .15 .50 .20 .30 .55
B {1 .20 .05 .30 | 1.06 .15 .40 .20 8.00 .45
LS S .20 .05 .35 .90 .10 .30 15| 2.50 .30
120 il .20 .05 .55 .60 .10 .60 .55 | 1.35 .20
18l .15 151 2.20 .50 .15 .45 .15 1.00 .20
) ¥ S .15 .05 3.60 .45 .20 .35 .20 .50 .30
J . .15 .05 2.30 .75 .20 .30 .20 .60 .30
.10 .05 1.10 .30 15 1 .45 .10 .80 .45
.10 .05 4.50 .30 .15 .40 .40 { 1.00 .10
.05 051 4.10 .35 .15 .30 .30 1 1.30 .05
.05 251 3.80 .45 .15 .30 .45 1.20 .05
.05 3.30| 3.45 .45 .10 .20 .50 | Lo5| 1.00
.05 3.50| 2.55( 1.05 .10 .20 .50 .55 .50
.05 4.00| 1.35 .80 .10 .15 | 1+00 .45 | 1.50
.05 | 5.00| 2.45 .45 .15 .15 3.80 .50 | 3.00
.05 | 4.50 | 1.80 .50 .10 .15 1.35 .50 | 2.00
.05 4.00| 1.10 .50 .10 .10 .80 .45 1.00
26.. ...l .05 3.00 .40 .90 .06 .05 .10 .45 .45 | 2.00
b7 051 2.00 .15 .70 .05 .20 .10 | 5.00 .30 1.35
28 i .05 | 1.00 .10 .60 .05 .15 .10 | 3.00 .60 .55
29, ... .06 .80 .10 .50 .05 .10 .10 3.00 .50 55
30, il L06 (L.l .20 .60 .05 10 105 | 2.00 .45 .40
1 S 05 ... 3.00 |....... .05 220 foeen... 1.00 J....... .30

Note.—Daily discharge determined from rating curve fairly well defined except for fiood stages. Dis- .
charge for days for which gage heights are missing estimated from diagram prepared from record of daily

rainfall at the camp near station

0. 50.

Monthly discharge at station No. 9 at 2,700-foot level, near Hilo, Howaii, for 1911-12.

Mean Mean
h Run-off s Run-off
Month. dischargel (total in Month. discharee (total in
fool, |2cTe-feet). feot, |acre-feet).
0. 80 49.50 1912—Continued.
k3 0.05 2.98
. 42.40 2 14,80
1o 62.30 : :
.18 11.10
-85 38.70
.16 9.84 .85 52,30
112 6440 1.04 61. 90
1.37 84,20 .82 50. 40
157 33.90
.26 16.00 61| 441,00
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Discharge measurements at station No. 10 at 2,700-foot level, near Hilo, Hawait, in 1912,

Ga; Dis- Gage Dis-~
Date. Hydrographer. height. | charge.. Date. Hydrographer. height. | charge.
. Feet. | Secft ) Feet. | Sect.
Aug. 13 | E. O. Christiansen. [ 30 O Nov. 21 | E, O. Christiansen. 0.98 0.17
Sept. 27 |..... do......... PR W0 | Dec. 27 |..... L+ S, 1.01 .59

NoTE.—Bed of stream of gravel and small cobbles, shifting. One channel at all stages.
This stream is tributary to Wailuku River,

Daily gage height, in feet, atstation No. 10 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

Jan.

Feb.

Mar.

Apr. | May. | June.

July. | Aug. | Sept.

Oct. | Nov.

o Channel dry.
Daily discharge, in second-feet, at station No. 10 at 2,700-foot level, near Hilo, Howait,
Jor 1911,

Day. Qct. | Nov.| Dec Day. Oct. | Nov | Dec Day. Oct. { Nov. | Dec.
1... 0.17 | 0.05
27 AR @ 20| 05
3.. (@) | (@) (2) 28| .05
4... (@) | 0.05 .05 .32 | (o)

5 @ | @ .05 361 .44
24| (o a .05 20| .17
.24 &3 @3 .05 141 .05
22| (a) .05 .10 121 .05
.20 | (a) .05 11 .05 | .36
.20 | (a) .05 .14 05 . g(z)

@ Channel dry.
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Daily discharge, in second-feet, at station No. 10 at 2,700-foot level, near Hilo, Hawaii, for
1912.

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

@ Channel dry.

NorE.—Daily discharge determined from poorly defined rating curve, Discharge for days for which gage
heights I%re g(l)issing estimated by means of rainfall; diagram prepared from rainfall record at camp near
station No. 50.

Monthly discharge at station, No. 10 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
: Run-off Run-off
Month. Jischargel (i5tal in Month. dischargel (4ota] in
foet. acre-feet).|| - foot. acre-feet).
1912—Continued.
October. . ......oooiiiias 0.13 810 || June..coemeni L 0.00 0.00
November. 08 4.83 || July..... . .05 3.07
December. ... 30 18.00 || August.. 07 4.30
' September. 21 12. 50
October. .. .38 23.40
.04 2.46 || November.. ., 30 17.90
.32 18. 40 [| December....- 26 16.00
.20 12.30
.22 13.10 Theyear. ....cooceeeen. .18 130. 00
.10 6. 1
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Discharge megsurements at station No. 11 at 2,700-foot level, near Hilo, Hawaii, in 1912,
[E. O. Christiansen, hydrographer.]

Gage Dis-
Date. height. | charge.

Aug. 13
Sept. 27...
Nov. 21.

1 a Channel dry.

Note.—Comppsed of silt, sand, and gravel, is shifting. One channel at all stages. This stream is
tributary to Wajiluku River. '

Daily gage height, in feet, at station No. 11 at 2,700-foot level, near Hilo, Hawaii, for 1912.
Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

! e Channel dry. M

Daily discharge, in second-feet,'at station No. 11 at 2,700-foot level, near Hilo, Hawaii,
Y ’ for 1911
or .

Day. Qet. | Nov.| Dec. Day. Oct. | Nov.| Dee. Day. Oct. | Nov.| Dee.

0.55

o Channel dry. *
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Daily discharge, in second-feet, at station No. 11 at 2,700-foot level, near Hilo, Hawaii,

Sfor 1912.

Day. Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
0.1 (@ 05| 05! 08| (@ 0.1 (a) 0.5| 02| 08| 10
AL @ 3 3wl @ 3] Dolue’| 2t 28] B
@ | | @ 1| 40 Ea; A 2| 25| (@ 8| 10
(@) (a) (e 1| 50| (e 1| (@) 19| (a) .8 .2
1 @ | @ 1| 28] (@ | (e (@ .8 (ug .1 .2
e | @38 T @@ | a Blw| i s
21 (a Al 25| 1 (.,3 (a) I Eu) 22| 2
1| () 1] L9 1l {9 | @ 1 | (@ 5.0 .2
@t @ | @| 8 @@ 5| (@) 1| (@ | 40| .1
@l e gle ) ad) o
(a) (a) .5 1] (a) éag .2 éa) .1 (ug .4 .1
(@) (@) .1 2| (o) a (a) a) (@ .2 .1 .3

(@) a) .1 (e () (@) () a) 1 2.0 (&)
SRl B 8 e
&3 (@ | 40| 2| (a éa; 1l e ia) A 15| e
(@ | 0.9 .5 1 (a; (&) 1] @ a) .5 .5 1
@1 s @] 2@ @& 8 3
Eag 3.0 ¢ .)2 2 §a) §.z; @ | @ | (@ so| 2| 2o
(a) 2.0 1 5| (@) | (e (@) gu) 1.9 2] 15
(@) 1.0 .1 A4 (a) (a) 1] (o) a) .3 .1 7

. a a a a .2 .1 1.
(3 1:(5) 1 .g §a§ §a§ &3 ¢ )1 (33 6.0| .I 1.3
ga) 1.0 (a) .3 éa) ga) ga) 1 ga) 2.0 1.0 .2
(@) 1.5 (a) .2 a) a) a) 1 (a)h 2.0 .6 .2
@) ... 1 6| (&) | (@ ‘1 1 7l o) .2 .3
(o) |00 2.0|....... @ |....... 1 i I sl 1

a Channel dry.

NotE,—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.

Monthly discharge at station No. 11 at 2,700-foot level, near Hilo, Hawair, for 1911-12.

Mean Mean
h Run-off ; Run-oft
Month.  dischareel (1otal in Month, discharge) (total in
oot = | acre-feet). Teot, [pere-feet),
1911. 1912—Continued.
October. ... ...o..oocoiiiann 0.32 19.80 || June. 0.00 0.00
.57 13.90 .08 4.92
.50 30. 50 .08 4.92
.37 22.00
. .67 41.20
.03 1.84 1.04 61.90
.50 28.80 .57 35.00
.57 35.00
.61 36. 30 .42 303.00
.50 30.70
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Discharge measurements at station No. 12 at 2,700-foot level, near Hilo, Hawaii, in 1912,
[E. O. Christiansen, hydrographer.]

I
| Gage Dis~ Gage Dis-
Dat«#. height. | charge. Date. hei@%t. charge.
_ Feet. Sec.ft. Feet. Sec.~ft.
Aug. 13. 0.89 1.58 || Nov. 27 1.14 4.99
Sept. 27......... ] .78 || Dec. 27... 1.53 23.3

This stream is tributary to Wailuku River.
NoTE.—Bed of{stream of gravel and small cobbles, is fm.rly smooth and regular, and probably perma-
nent, Omne channel at all stages.

Daily gage height, in feet, at station No. 12 at 2,700-foot level, near Hilo, Hawaii, for 1912,

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

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

0
e
.

e
Bis

NN
REEEE BRERY

it n

124

Duaily discharge, in second-feet, at station No. 12 at 2,700-foot level, near Hilo, Hawait, for
19

Day. Oct. | Nov. | Den, Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec.
Lo L1| 3.4 7.3 2.8(19.8| 37.8
L1 1.1 2.5 6.6 2.5 2171 18.0
L0 1.1 2.3 6.4 2.3]123.8] 12.5
L0 | 2.0 2.5 5.3 2.1]25.9] 10.0

0] 4.2 2.8 5.9 1.9 | 28.8| 40.5
L0 5.6 2.0 5.6 1.6 | 14.0 | 22.4
0] 7.3 1.7 5.4 1.5f 7.3| 18.0
.51 9.3 1.9 4.2 1.3] 80| 17.4
.0} 12.0 2.3 3.9 1.2] 5.4| 37.8
0} 10.0 1.7 3.4 1.1 40| 36.9
1.1 ..., 36.0

14694°+wsr 336—14—16 .
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Daily discharge, in second-feet, at station No. 12 at 2,700-foot level, near Hilo, Hawait,

Jfor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3.8 | 9.00|16.00| 0.10} 2.00 | 0.90 | 18.00 | 12.50 | 21.00 | 12.00
3.60 | 6.00 | 17.00 .10 3.00| 1.00)20.00% 7.30 | 23.00 | 30.00
3.40 | 5.60 | 15.00 .10 | 14.50 | 18.00 | 26.00 | 6.00 | 25.00 | 15.00
2.70 | 7.30 | 24.50 .10 | 8.00] 11.50 | 32.00 | 4.00 | 20.00 | 23.80
2.30 | 9.70 | 30.00 .10 | 6.60 | 5.00 ] 24.50 | 2.10 | 17.40 | 11.00
2.20 | 10.50 | 14.50 .10 4.70 | 3.00 | 16.20 .40 | 12.00 | 9.30
2.00 | 34.00 | 10.00 .10 4.30 | 1.90 | 22.40 .60 6.40| 9.30
2.00 | 33.00 | 5.00 .10 [ 3.90 | 1.60 | 11.00 .90 | 6.90 | 17.40
2.10 | 32.00 | 3.00 10| 3.40| 2,801 8.60 | 1.10 | 14.00 | 8.60
2.30 | 27.30 | 3.00 .10 250 2.8 | 7.50 | 1.30 | 34.00 | 6.60
2.30 1 20.40 | 3.00 .10 [ 20.00 | 1.90 | 6.40 | 1.50 | 30.00 | 5.20

12.00 | 11.00 | 3.00 .20 | 15.00 1.00 | 10.50 | 5.60 | 28.00 | 4.20
19.80 1 9.00 | 2.70 .30 5.20{ 140 6.40 | 2.30 | 11.00 | 3.40
20.40 | 6.40 1 2.40 .30 4207 2,40} 3.20| 2.00| 7.30| 3.50
11.50 | 6.60 | 2.10 .20 3.20| 3.40| 240 | 2.00 7.00 | 6.90
2.80 | 5.60| 1.8 .90 | 2.80 | 1.60| 4.40) 1.50 | 14.50 | 8.00
6.90{ 58| 1.50| 1.60| 2.40( 1.60| 3.80 | 10.00 | 22.00 | 3.40
7.20( 5.90( 1.60( 1.40( 200 1.70{ 3.40| 3.70 | 18.60 | 2.70
7.70 | 6.40| 1.8 | 1.10| 1.70{ 2.00| 2.80| 5.20 | 19.00 | 4.70
8.00( 5.60] 1.50 290 | 1.40 | 1.50 ) 2.50 ] 5.00 | 17.40 | 10.00
6.40 | 14.50 | 1.30 .70 1 1,10 110 | 2.80 | 5.00| 9.30| 6.90
3.90~| 14.50 | 1.00 | 2.00 .80 .80 | 4.00|25.00| 9.30 | 18.00
3.90 1 7.30 .70 4.00 .50 .80 1 2.00) 35.00 | 11.00 | 34.00
3.50 | 9.00 .70 1 6.00 ) 4.00 .80 | 1.40129.60 | 9.60 | 25.00
3.20 | 11.00 .70 1 800 4.00 .70 1.30}12.00 | 8.30 | 18.00
3.40 ; 12.00 .50 ¢ 2.50 | 3.90 .70 1 1,107 8.30 | 5.20 % 20.00
2.70 | 11.00 .20 390 1703 2.50| 1.00 |35.00 | 4.70 | 22.40
2.40 | 10.00 220 2401 1.50 | 2.00 .90 130.00 | 12.00 | 12.50
1.90 | 6.00 .20 | 2.00| 1.30| 150 .90 | 25.00 | 10.00 | 9.30
2.80 | 7.00 L10 | 2001 1.00 | 1.00| 15.60 |.18.00 | 8.00 | 6.00
15.00 |....... 10 |eaooof 100 2,00 ....... 12.00 |....... 5.00

Nore.~—Daily discharge determined from rating curve fairly well defined except for fiood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily

rainfall at the camp near station No. 50.

Monthly discharge at station No. 12 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

Mean Mean
. Run-off : Run-off
discharge : discharge -
Month. in second- a(ctrzt;il 1tn Month. in second- (tot?l 1{1
feot. eet). feet, [pore-feet).
1912—Continued.
10. 30 633.00 [| JUDE.coen i iiiiiaaaiaas 1.38 82.10
12.00 718.00 || Juby . oecoie i 4.25 261. 00
31.10 | 1,920.00 || August. . .oocoioiianiiiaaaaa, 2.61 160. 00
September......c..ooiaiiiaaas 8.77 522.00
[015170) 1= S, 10.00 615. 00
1.40 86.10 || November... .. .. ........... 14.70 875.00
5.93 341.00 {| December..........coooaiaea. 12.00 738.00
-5. 62 346.00
12.00 714.00 The year......c.cceun.. 6.98 | 5,070.00
5.33 328.00

Note.—One channel; bed sand and silt; shifting.

This stream is tributary to Wailuku River.

The following discharge measurement was made at station No. 12A by E. O.

Christiansen:

December 27, 1912: Gage height, 0.48 foot; discharge, 0.
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Daily gage height, in feet, at station No. 124 at 2,700-foot level, near Hilo, Hawaii, for
1912.

[A. Fataeff, observer.]

Day. Dec. Day. Dec. Day. Dec.

Discharge measurements at station No. 13 at 2,700-foot level, near Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.]

Gage Dis- Gage. Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Aug. 13, .l 0.70 2.08 || Nov. 27 o 0.90 5.36
Sept. 27 .. .52 69 | Dec. 27 ool 1.39 21.2

NotEe.—One channel; bed sand and silt; shifting. This stream is tributary to Wailuku River.

Daily gage height, in feet, at station No. 13 at 2,700-foot level, néar Hilo, Hawait, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

16 e, 52| .81 109 108 fewereilioeniioennn] J7e| 82 0....l] 135 .08
. 1. 75 65

-

.86 | 1.31 “eege Nt .52 .47 .55 1.05 I 3 IO
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Daily discharge, in second-feet, at station No. 13 at 2,700-foot level, near Hilo, Hawaii,

Jor 1911. P
Day Oct. | Nov.| Dec Day. Oct. | Nov.| Dec Day. Oct. | Nov. | Dec.
) O 57.511.021 5.50) 11.....ceu.....| 8.75 [12.40 | 2.54
b 45.0 | .95 2.90 8.50 |13.00 | 2.42
S 38.0| .88 2.54 8.25 114.20 | 10.60
[ N, 32.012.30 | 2.90 8.00 |15.00 | 85.00
L T 27.0{5.50 | 3.26 7.75 (16,20 {122.00
[ 15.4 | 7.10 | 2.30 7.50 (10.60 | 85.00
O, 13.89.00| 1.80 .| 7.50 ]11. 50 [108. 00
: NN 12.4 111.20 | 2.10 5.50 [13.00 |102. 00
[ N, 11.2 (13.80 | 2.42 4.90 {15.00 [109. 00
0. ...t 10.0 11.50 | 2.30 4.30 [17.00 | 71.00

Daily discharge, in second-feet, at station No. 13 at 2,700-foot level, near Hilo, Hawai,

Jor 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
2.50 | 0.05} 4.00{16.00|20.00 | 0.40| 3.00 | 0.70 | 7.00 | 10.60 { 21.00 | 20.00
2.50 .05 | 6.00 | 13.00 | 25.00 .30 | 10.00 { 1.00 | 12.00 | 8.50 | 15.00 | 25.00
2.80 .05 | 5.50 | 11.50 | 20.00 .20 | 19.00 | 15.00 | 20.00 | 6.40 | 30.00 | 18.00
2.50 .05 | 4.70 | 13.00 | 24.50 .10 | 10.60 | 11.20 | 30.00 | 4.30 | 25.00 | 21.00
2.40 .05 | 3.50 | 15.80 | 30.00 .10 | 8.80 | 3.40 | 26.00 | 2.30 | 20.00 | 10.60
2.50 .05 | 3.00 | 15.80 | 16.60 104 7.30 ] 2.00(19.00 1 2.10 { 10.00 | 9.00
2.90 .05 | 2.50 | 24.00 | 10.00 10 6.30 | 2.20(19.00 1.90} 7.30 | 9.50
3.30 .05 3.00|35.00( 7.00 .20 5.30( 2.10|12.40| 1.70 | 6.70 | 16.20
2.90 .05 | 3.70 | 32.00 | 6.00 .40} 4.30) 2.30 ) 8.20] 1.50 | 17.50 | 9.80
2.50 .05 | 4.70 | 30.00 | 6.00 L6011 3.90( 2,00 7.00) 2.20 | 35.00 { 7.30
B 2.30 .05 5.30 |22.50 | 5.50 .80 ] 20.00 | 1.70| 6.10{ 2.30 [ 35.00 | 5.90
120 il 2.10 .05 |16.20 [ 16.60 ) 5.50 | 1.00J 15.00 | 1.50 | 9.50 ) 6.90 | 24.00 | 5.10
13 et 1.80 .10 [ 24.00 [ 17.00 | 5.30 | 1.20 | 9.80| 2.20} 6.70 { 8.70 | 15.40 | 4.30
) L SR 1.50 .05 127.50 [ 13.00 { 6.00 | ..90|15.00 | 4.00| 8.90} 3.90| 8.50 | 4.50
15, 1.00 .05 19.50 ) 13.80 | 7.00 .60 470 | 570 3.00) 4.00) 500 6.10
70 .05 9.801 9.50 | 800! L20} 2.00) 3.40{ 8.90| 2.00 | 19.50 | 7.10
.60 .05 113.80 [ 15.00 | 2.90| 1.80| 4.00| 4.00| 38.001 10.00 | 80.00 | 4.90
.60 .05120.001}10.00 | 2.60| L60] 4.00} 5.50| 8.50 | 7.80 | 17.00 | 8.90
.50 .10 } 18,00 § 10.60 | 2.40} 1.50{ 2.00} 7.00 | 3.40 | 9.80 | 30.00 | 6.50
30 9.50 | 16.60 | 10.00 | 2.30 | 1.40 .50 { 1.00 | 3.30 | 10.00 [ 19.50 | 15.00
21 e 10 | 15.00 | 14.20 | 19.00 | 2.20{ 1.30 .10} 1.00| 8.50 | 11.00 | 10.60 | 8.00
.05 22,00 5.90 | 15.801 2.10) 1.80 .30 | 1.20 | 3.00 | 15.00{ 8.50 | 20.00
05129.00f 6.30 | 11.20 | 2.10 | 2.40 .50 | 1.00 | 3.40 | 20.00 | 10.60 | 30.00
0513500 | 5.00|10.00| 4.00{ 2.90| 2.40| 1.00} 1.70|31.00| 7.00 | 35.00
.05 ] 15.00 j 5.90 | 13.80 | 1.30 [ 3.40 | 2.00 .60 | 1.40 | 11,50 3.50 | 15.40
b W05 5.00( 470 (1750 1.30 | 2.40 .0 .40 1.00{ 8.80 ( 6.30 { 20.00
27 e, L0561 3.00| 3.70[15.00] 1.20] 8.90| 1.10| 4.30 .90 | 85.00 | 5.50 | 20.00
28 el .05 | 5.00| 3.00|13.80| 1.50| 2.80| 8.00| 5.00 .70 | 80.00 { 12.00 | 10.30
P2 .05 7.00| 2.5010.00| 2.00 | 2.00} 11.50 | 4.00 .50 1 80.00 | 15.00 | 9.70
1) R W06 Lol.. 3.50 { 15.00{ 1.00} 2.00} 10.00 | 3.00 ] 18.00 | 20.00 | 13.40 | 5.00
E: ) S L05 LL 25,00 {....... W50 |l 5,001 2.00|....... 10.30 j....... 5.00

Note.—Daily discharge determined from rating curve fairly well defined, except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.
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Monthly discharge at station No. 13 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean ! Mean
; Run-off s Run-off
Month. Jischarge| (ota] in Month. || discharge | (gta] in
feot acre-feet). feet. acre-feet).
1911, 1912—Continued.
October........coooceviinnn... 3.86 237.00 - 1.31 78.00
November........cc.oceeunen. 12,80 755. 00 6.36 391. 00
December....c.veveiiinnannn. 33.70 | 2,070.00 3.27 201. 00
8.03 478,00
1912, 10. 50 646. 00
January... .. .coieecaiiiaanan. 1.25 76. 90 16.10 958. 00
February...coooovoaaanaaann. 5.05 290. 00 12. 50 769. 00
March.....o..ooiiiiiiiian, 9.39 577. 00
ﬁprﬂ. eemmmiemeeveeeeanaaan 16. 20 964. 00 8.11 | 5,890.00
£ 2 7.48 460. 00

Discharge measurements at station No. 14 at 2,700-foot level, near Hilo, Hawait, in 1912.

[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
.| Sec.ft Feet. § Secft.
R 0.85 0.08
.70 .04

Note.—Bed sand, gravel, and small cobbles; fairly smooth. Shifting. Omne channel at all stages.
This stream is tributary to Wailuku River.

Daily gage height, in feet, at station No. 14 at 2,700-foot level, near Hilo, Hawaii, for
1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Jan.

Feb. | Mar. | Apr.

May.

June.

July.

Sept.

Oct.
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Daily discharge, in second-feet, at station No. 14 at 2,700-foot level, near Hilo, Howait,

Jfor 1911,
|
Day. Oct. {Nov.| Dec. Day. Oct. | Nov.| Dec. Day. Oct. |Nov. | Deec.
0.05 0.10 0.12 0.10 { 0.18 | 0.29
.05 .05 .12 J .05 .19 .22
.05 .05 .12 051 .22 .19
.05 .05 .12 05| .25 .10
.10 .10 W12 05 .28 .25
L1 .05 .10 051 .19 .19
12 .05 .12 L0511 .16 .15
.13 .05 .14 .05 .16 .15
14 .10 .15 .05 .13 .34
.12 .05 .16 .11 .30
05 [...... .25

Daily discharge, in second-feet, at station No. 14 at 2,700-foot level, near Hilo, Hawasit,

Jor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
(o) | 0.30| 0.30| 0.80 |.-..... 0.10| 0.05| 0.30| 0.15| 0.20 | 0.30
(a) .30 .20 .70 ....... 200 10| .40 .15| .15| .40
(a) .20 .15 .80 |....... 90| .20] .50 .10 .30 .20
(a) 20| .20 .90 |....... 65| .90| .e0{ .05| .20 .05
(a) 150 .20 L.00 |....... .40 0] .25 05| .15| .05
(a 500 .25 90 30 10/ .20 05 .151 .05
(a .15 1.00 80 30| .10] .60 05| .15{ .05
(a .20 | 1.00 80 251 .10 .25 05| .15 .05
(a) 20 .90 70 .20 15| .15| .05 20| .05
(a) .20 95 70 150 20| .10 .05 80| .05
(@) .20 90 60 8| .10f .10 .05 .70 .05
(a) .20 .80 60 80| .05( .20 .05 15 .05
f“) 50| .70 | .55 0| .05 .15 05 5] .05

a) .50 .40 50| .10 .10 .05 .15] .05
() .25 .70 30 .20] .10| .10 .10| .15| .05
(ay Jdo| .70 .20 e...... 20| .10f .10 .10 15 05

a 25| .70| .20 .10 .20) .10 .10 30 15

a R S (O Y 20| .10| .10 .10 15 05

a) 0 .90 .20 ..ot .20 .10f .10 .10 .15 10
0.10 .70 90 | .20 ]....... .20 .10 .10 .20 .20( .30

50| .45 00| .20 .10 .20] .05 .10| .20/ .15 20

90! .30 .95 20 .......| .20! .05 .10} .40 .15} .40
1.00 25 .80 | -15)....... .15 .05 .10| .e0| .15] .8
90 20| .90| .15 |e.... .25 .10 10 .15| .15 40
.0 .20 .%]| .15| .20 .20 .05| .10| .10 .15 05

.40 20 60 10 [LLlls .05 -10 30 80 10 05
PO .25 .70 10 ... 05 .10 40 .60 .10 05
....... . ceeeeen 10 [oo..on 05 I (N PR 15 ).a...e 05

aChannel dry. ‘

Nortk,—Daily discharge determined from poorly defined rating curve. Discharge for days for which
gage heights I?Ire missing estimated by means of rainfall; diagram prepared from rainfall record at camp
near station No. 50. - .

Monthly discharge at station No. 14 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

Mean Mean
h Run-off i Run-off
Month. discharge) (1501 in || - Month. diccharge) (4541 in
?eet acre-feet). : Toot, | [pore-feet).
1911, 1912—Continued.
0.07 4.17
29| 17.80
12 7.38
20| 190
2| 180
9| 130
4 8.61
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Discharge measurements at station No. 15 at 2,700-foot level, near Hilo, Hawair, in 1912.

G Dis- Gage Dis-
Date. Hydrographer. hei%g%&. charge. Date. Hydrographer. height. | charge.
Feet. Sec. -ﬂ Feet. Sec.-ft.
Aug. 15 | E. O Chnstla.nsen . 1.20 1.19 || Nov. 27 | E. 0 Christlansep <118 1. 56
Sept. 27 |.....do... P 1.00 .39 Dec. 27 |....dOoeeeeneaanat. 1.36 6.84
Nov. 27 |..... do ............. 1.18 1.66
Note.—Bed of stream of gravel, cobbles, and some bowlders. Is somewhat rough. Probably perma-
nent. One channel at all stages.
This stream is tributary to Wailuku River.

Daily gage height, in feet, at station No. 15 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Jan.

Feb.

Mar. | Apr.

May. | June.

July. | Aug. | Sept. | Oct.

Nov.

aChannel dry.
Daily dzscharge wn second-fect, at station No. 15 at 2,700-foot level, near Hilo, Hawaii,
for 1911.

Day. Oct. | Nov.| Dec Day. Oct. | Nov. | Dee Day Oct. | Nov. | Dec.

. 0.40 | 0.92 4.056 7.451 5.20

. .38 .64 4.30 8.35 | 3.05

. .37 .55 5.20 9.62 1 1.80

. .64 .55 6.10 11.30 | 1.25

[ TR, 12.90 | 1.80 .64 7.00 12.90 | 29.00
[T 7.00 | 2.55 .55 3.80 5.20 | 18.00
Y 6.10 | 3.30 .46 4.05 3.80} 7.90
- S, 5.20 | 4.05 .46 4.75 3.80| 4.75
¢ S, 4.30 | 5.20 .55 5.60 2.05 | 19.00
) 1) A 4.05 | 3.80 .40 20 [ 6.55 1.25 g%
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Daily discharge, in second-feet, at station No. 15 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.00 a) 7.00| 6.00{12.00{ 0.10 { 1.00 | 0.35 | 16.00 [ 4.05 | 8.80 [ 14.00
2.00 a) 5.00 | 2.00 15.00 .10 | 1.50 .40 | 20.00 | 1.80 | 12.00 | 20.00
2.30 a; 1.25 .90 | 20.00 .10 6.10 | 12.00 | 30.00 | 1.20 | 20.00 [ 7.90
1.60 ga 105 | 170 25.00 .10 2,80 6.10 | 40.00 .65 | 14.00 | 10.45

.90 a) .70 | 2.05 1 40.00 .10} 1.80 ¢ 1.60. | 19.00 .50 1 6.10} 4.05
1.60} (e .70 | 1.80 | 17.00 L1071 1,601 140 5.65 .45 3.00| 3.05
1.80 a .65 | 30.00 | 10.00 10| 1.20| 115 ] 18.00 .40 180 3.30
3.05 a .70 1 28.00 | 6.00 10 .90 .90 | 4.30 .40 1.80) 5.20
2.30 a .80 | 25.00 | 4.00 10 67| 1251 2.8 .40 | 11.20 | 3.80
1.80 a) .90 [ 15.30  2.00 10| L35 .50 | L70 .45 130.00) 2.30

.70 (ag 1.2510.45] 1.00 .20 | 1.50 .60 .65 .50 [ 20.00 | 1.80

.45 aﬂ 565 520 100 .20 | 1.60 .60 | 3.30| 3.50 | 9.60] 1.25

.35 .10 [ 14.55 | 4.60{ 1.00 .25 170 .70 .90 .60 | 3.05 .80

.25 .10 13200 4.05 .50 201 120 1.20 .50 L0 L7 LIS

.25 .10 | 52.40 | 7.45 .50 .20 671 LT70 .45 70| 1.50 | 2.30

.25 10| 2051 2.30 .50 .20 .50 .70 .60 .50 | 8.80| 3.80

.25 gﬂ 7.90 | 2.80 .55 .25 .50 1 1.20 .60 | 10.00 | 18.00 | 1.05

.25 a 7.90 | 3.30 .50 .20 .40 1.60 .55 | 1.60 | 12.10 .90

.25 (e 7.90 | 2.8 .45 .20 .30 120 .50 6.10 [ 10.40| 1.80

.25 5,20 7.95{ 2.05 .40 .20 .30 .80 .45 1 6.00 | 88 | 8.00

.25 130.00 | 3.50] 88 .30 .20 .25 .60 45| 6.00| 4.05] 230

.25 [ 50.00 | 115 7.90 .30 .30 .20 .45 .90 | 30.00 | 3.80 { 20.00

.25 {60.00 | 1.60( 3.30 .25 .30 .10 .40 .50 | 50.00 | 5.20 | 40.00

.25 145,00 | 150 | 4.20 20 .30 .45 .40 .45 112.10 | 3.50 | 25.00

.25 135.00 f 1.35| 5.20 .20 .35 .30 .35 .40 | 430] 1.80] 5.20

.25 130.00 { 1.15| 9.60 .20 .25 .10 .30 .40 | 1.80| 160} 6.40

.25 1 20.00 .80 ] 7.90 .15 .40 101 1,25 .40 160.001 1.35} 7.90

.25 1 10.00 .70 | 4.05 .10 .25 .10 0 1.00 .35 150.001 9.00 4.30

.15 8.00 651 3.50 .10 .20 .10 .80 .30 ] 40.00| 6.00| 2.80

5 {1 20 P 95 | 4.00 .10 .20 .20 .60 | 10.45 [ 20.00 | 2.30 ) 2.00

0.l 18.00 |....... PR L1 .20 290 Ll 2.05 |-...... 2.00

e Channel dry.

Norte.—Daily dischat%e determined from rating curve fairly well defined except for flood stages. Dis-
cgf.?'fe for days for which gage heights are missing estimated from diagram prepared from record of daily
.ainfall at the camp near station No. 50.

Monthly discharge at station No. 15 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

Mean Mean
: Run-off ; Run-oft
Month, discharge | (fotal in Month. Jischarge| (total m
feol acre-feet). feet acre-feet),
1911. 1912—~Continued.
[6]170) T AU 5.14 0.20 1190
November.................... 4.65 .96 59,00
December. ...oocooveeriaann.. 11.30 1.39 85.50
6.02 358.00
1912, October. ......ooeeiimmiaao. 10.20 627.00
January............ cremeaes 80 49.20 Il November........ccocvvaunans 8.04 478,00
February......ooooevveanannn. 10. 10 581.00 (| December. . .ooovvvennrannnnn 6.93 426.00
arch........o.ooooiiiil 6.12 376.00
April .. ool 7.21 429.00 The year-.............. 5.23 | 3,800.00
A e eeraenarnaaaaeanaaaa, 5.14 316.00
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Discharge measurements at station No. 16 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

G Dis- Gage Dis-
Date. heiz%ft. charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Aug. 15........... ereeeaanes 0.46 0.10 || Nov. 27 .. iiiiiiannannaan 0.35 0.05
Bept.26.. . ceeiiiainiceiaanen .35 Ol Dece 27 i iaaaaanes .66 .14

NoTE.—Bed of stream of sand, gravel, and silt, Shifting. One channel at all stages.
This stream is tributary to Wailuku River.

Daily gage height, in feet, at station No. 16 at 2,700-foot level, near Hilo, Hawaii, for 1912.

{Bomin, Bilikov, Goorko, Belayeft, Selitonott, and Kuznetsoff, observers.]

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

a Channel dry.
Daily discharge, in second-feet, at station No. 16 at 2,700-foot level, near Hilo, Hawatii,
Sor 1911.
Day. Oct. | Nov.| Dec. Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec.
0.05 | 11............] 0.18 | 0.26
.04 181 .24
.02 A6 .22
.04 161 .21
.05 151 .20
.02 51 .16
.02 1571 .18
.04 51 .20
.05 L4 .21
.05 13| .22
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Daily discharge, in second-feet, at station No.16 at 2,700-foot level, near Hilo, Hawait,

for 1912.

=
3

Apr.

May. | June.

Nov.

EEEEE LR

BS&

.55

NorE.—Daily discharge determined from poorly defined rating curve. Discharge for days for which
gage heights are missing estimated by means of rainfall; diagram prepared from rainfall reeord at camp

near station No. 50.

Monthly discharge at station No. 16 at 2,700-foot level, near Hilo, Hawais, for 1911-12.

Mean Mean
: Run-off h Run-off
Month. discharge! (total in Month. dischargs) (4551 in
feet acre-feet). feet acre-feet).
1912—Continued.
0.19 11,90 || JUD€.ceeei et iiaeaeaan 0.04 2.38
.18 10.70 || July.....coooooiinnnans .10 6.15
.34 21.00 || August... ... .10 6.15
September.........ccoccoaennnt .05 2.98
October.....cooiminncnnnnnn. .40 24.60
.02 1.23 || November........coveeenmnnnnn .10 5.95
.30 17.30 || December.......coeevunuannnn .08 4.92
.21 12.90
.27 16.10 The year............... 15 107.00
.10 6.15
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Discharge measurements at station No. 17 at 2,700-foot level, near Hilo, Hawaii, in 1912,

[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. . Feet. Sec.-ft.
Aug. 15 i, 0.68 0.04 | NOv. 27 e iiiiiiacaianeas ,0.€9 0.06
Sept. 2Bueceeemeeeeaaeannss N7 DOC. 27 meeaaeameamenens .72 .15

Nore.—Bed of stream of sand, gravel, and silt, Shifting, One channel at all stages. This stream is
tributary to Wailuku River.

Daily gage height, in feet, at station No. 17 at 2,700-foot level, near Hilo, Hawait, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

a Channel dry.

Daily discharge, in second-feet, at station No. 17 at 2,700-foot level, near Hilo, Howai,

Jor 1911.
Day. Oct. | Nov.| Dec. Day. Oct. | Nov.| Dec. Day. Oct. | Nov.| Deec.
) B 0.8210.10( 0.12 0.220.46| 0.14
2 741 .10 .10 221 .46 10
F S 66| .10 10 221 .46 .32
L SO 581 .12 .10 181 .46 58
[ T 50| .22 .10 18t .46 | 1.70
[ U, 501 .29 05 154 .32 32
S, 431 .36 .05 151 .32 1.35
| S .36 .43 . 181 .36 1.30
b O .341 .50 .12 L1510 .36 1.46
10, 0eieail] 20 .46 .10 15| .40 .74
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Daily discharge, in second-fect, at stat

Sfor 1912,

WATER RESOURCES OF HAWAII, 1912,

ion No. 17 at 2,700-foot level, near Hilo, Hawait,

Jan. | Feb,

June.

o Channel dry.

NorE.—Daily discharge determined from poorly defined rating curve. Discharge for days for which gage
heights are missing estimated by means of rainfall; diagram prepared from rainfall record af camp near

station No. 50.

- Monthly discharge at station No. 17 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

Mean dis- Mean dis-
7 Run-off = | Run-oft
Month. chargein | (iotal in Month. charge I (total in
feet, | acre-feet). teet. acre-feet).
1911. 1912—Continued.
October.........o........ooo0 0.26 16.30 || June. . ..o 0.20 11.90
November. .- .33 19.80 I uly e oe e e .15 9,22
December............o....... .45 27.90 || August. . ... .. ....ooooolo .15 9.22
. September. ....coooeoaaeo.... .20 11.90
ctober. ... ..ol .60 36.90
January...o.o.o.iieeeaiia... .13 7.99 (| November............o....... .33 19. 60
February.... . 27 15.50 || December..... cocoeieien. . .22 13.50
March....... .38 23.40
April........ .38 22. 60 The year..oeeeceemunnn. .28 200. 00
MAY .t eaaaeaann .30 18.40
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Discharge measurements at station No. 18 at 2,700-foot level, near Hilo, Hawaii, in 1912.

: Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Aug. 15.ceeiiinii i 0.62 0.02 || NOV. 27 cieiniiiiiaiaan 0.53 0.42
Sept.26. ... il .45 L04 | Dec.27.nnneneniiienaaa .70 .13

Nore.—Bed of stream of sand, gravel, and small cobbles; shifting. One channel at all stages. This

stream is tributary to Wailuku River,

Daily gage height, in feet, at station No. 18 at 2,700-foot level, near Hilo, Hawait, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Day. Jan. | Feb. | Mar.

Apr.

May.

June.

July. | Aug.

Sept.

Oct.

Nov. | Dec.

Daily discharge, in second-feet, at station No. 18 at 2,700-foot level, near Hilo, Hawaii,

Jor 1911.

Day Oct. [Nov.| Dec. Day. Oct. | Nov.| Dec Day. Oct. | Nov.| Dec.
0.05 | 0.05 { 0.05 0.05 | 0.05

.05 | .05 .03 .08 .05

05 .05 .06 .05 .05

051 .05 .10 .05 .05

06 .05 .44 .05 A7

051 .05 .05 05 .10

.05 | .05 .42 .05 .05

06 .05 .36 .05 .05

05 .05 .44 . .17

.05 .05 .20 W05 .16

L3 | A A N A | DO ) N P .15
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Daily discharge, in second-feet, at statiO}z No. 18 at 2,700-foot level, near Hilo, Hawaii,
or 191%.

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

g

Aug. | Sept. | Oct. | Nov. | Dec.

o

0.15 |....... 0.05 |ocuaias]ennnnn

Rikklk Rikks

bkl kkkkk kbkkk bbbk ik

siikRE RER

Nore.—Daily discharge determined from poorly defined rating curve. Discharge for days for which gage
. h&i%}lts I%re gaissmg estimated by means of rainfall; diagram prepared from rainfall record at carnp near
station No. 50.

Monthly discharge at station No. 18 at 2,700-foot level, near Hilo, Hawaw, for 1911-12.

Mean Mean
; Run-oft : Run-off
Month. igfg?gﬁ © (total in Month. iglgggg;(gﬁ (total in
foot acre-feet). foot. acre-feet).
1912—Continued.
0.06 3.52 0.10 5.95
.05 2.74 .20 12.30
J11 7.05 W14 8.61
. 119
.40 24.60
0.1 .61 . 2,98
.10 5.72 . 3.07
.28 17.20
.25 14.90 14 103. 00
.10 6.15
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Discharge measurements at station No. 25 at 2,700-foot level, near Hilo, Hawait, in 1912.
[E. O. Christiansen, hydrographer.}

Gage Dis- Ga, Dis-
Date. height. | charge. Date. height. | charge.
Feet, Sect. Feet. Sec.t.
Aug. 15, oo 0.30 0.22 || NOV. 270 e ieenecceieaaanns 0.38 0.19
Septe26. . ceiiiiiiiiiiias .06 L04 ff Dec.27.ueieiieiinniinnnnnnnn. .64 1.20

Nore.—Bed of stream of sand and gravel; slightly shifting. One channel at all stages. This stream is
tributary to Wailuku River.

Daily gage height, in feet, at station No. 25 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

a Channel dry.
Daily discharge, in second-feet, at station No. 25 at 2,700-foot level, near Hilo, Hawai,
Jfor 1911.
Date. Oct |Nov.| Dec. Date. Oct. [ Nov.| Dec. Date. Oct. [Nov. | Dec

1.78 | (a) 1.57

1.57 1 (a) .68

1.40| 1.10. .54

1.25| 1.64 .45

110 4.2 2.84

1.00 | 1.64 2.06

1.10 | 3.96 1.25

1.20 | 3.64 1.25

1.30 [ 4.12 2.06

1.40 | 2.36 1.85

1.50
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Daily discharge, in second-feet, at station No. 25 at 2,700-foot level, near Hilo, Hawait,

Sor 1912.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. [ S8ept. [ Oct. | Nov. | Dec.
) O 0.20 | (a 0.15| 1.00| 100! 0.06| 0.30] 0.10( 0.80]| 090} 1.10| 1.50
e ceeeeees| 20| (a .51 .50 .50 .08} .40) .10 1.00| .70] 1.80| 2.50
E SR, 20| (e .15] .25| 200 .06) .76) 1.00| 200§ .75| 2.60| 1.00
S .20 (a 151 .36} 2.50| .05 556) .30 3.00} .55| 1.30| 1.45
[ 20| (a .10 .35 300 .05{ .3 .10 110} .35 1.15( .75
Bueeeneneann 30| (a .10 .35 2.10| .05 .30 101 .70 30| .30| .45
S, 35 (a (151 3.00| Loo| .05| .20 151 .85 20| .25 .45
8 cceerrananans 40| (s .20 2.50| .50 .05| .20 10 .60| .20( . .80
[ . .35 (a . 2.00| .40| .05 .20 15 .40 20| 1.30| .55
10....... ceeenees| 230 (o .30 1.40( .30| .10| .15 .15 15| 3 .25
& SO, .20 ga; .30 1.05| .40| .10{ 2.00| .10 15 20| 2.50
12....... reeneenn 15| (a .70 55 .50| .15 1.00 251 .30 1.40 15
1B...... weeer] J15) 0.10 | 1.25 4] .e5] .15] .35] .10f .15 35| .55 10
4oeeeean veeeeean .10 . .30 .50] .10 .50} .10 .15 30| .25{ .10
15...... cveraeenn (@) .30 .35 .40] .10| .20 15| .10 .20| .20( .
16....on. eeneenn .05 a; .15 25| .20 .10| .10| .10 .20| .10| .90 .25
17...... veereees| 05| (a 1.10 30| .10f .15| .20( ~10]| .10| .50| 1.20| .10
18....... cemenn L0510 (o) | L.50 3| .10f .15 .20 .15]| .10l .20| L40] .10
19, iianen.. .- gag . 1.00 50 10/ .10f( .20 .20 .10 .30 | L20| .15
20..cccienannn...] (@ 55| . 50 10 10| .20 .15| . 40| 1.15 40
b} DO a 2.00 35| 1.10 10| .10 .15 .10 .05| .15 .75 30
2ennens eeeenen a 3.00| .16| 1.10 0] .20| .10| . 20| .20 . 1.00
23 iiiaaaenn a 3.50| .85| .70| .10f .20 .10| . L0 .75 | 3.00
24 ga 2.50 | . .80 10{ .30 | .20 .10 .05 .20| . 1.50
25 eeennn ceeeeran a) | 1.50 30| .90 05 45| .20 .10| .05 16 60 70
26 ceeernaannnan (@) | Lo0| .16 L20| .05 30| .15 .10| .05 5] .35 1.00
b PO ag .50 15| 1.15| .05 55| .10 .15 .05 10[ .25| 1.05
28.eennnn cereaeen a .30 .10 1.05| .05 30 0] .10] .05| .10| .70] .55
P I, a§ .20 | (e .50 .05| .30 10 .10f .10} .10 .30
30 aeeannnnnnn a) |eee....| 251 .80 .05| .30 10{ .10| 120} .10} .5 .20
3....... ceemaen [CO T 2.00 |.o.e.. @) |-eenee- 10| .10 {.:... D TS T T N IS 11
& Channel dry.

Nork.—Daily discharcgs determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for whis %age heg;hts are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50 ’

Monithly discharge at station No. 25 at 2,700-foot level, near Hilo, Hawai, for 1911-12.

Mean Mean
Run-off ; Run-off
Month, | discharge) (4101 in Month. discharee (iotal in
Toet, | 2cre-feet). foot, |Rcre-feet).

1912—Continued
0.37 0.18 9.52
171 31 19.10
1.25 15 9.92
16 27.40
.28 17.20
11 99 58.90
5 9 ] .80
.85 50.60 The Years . ueeeennnnn.. .46 |  333.00
.58 35.70

Discharge measurements at station No. 26 at 2,700-foot level, near Hilo, Hawaii, tn 1912,
[E. O. Christiansen, hydrographer.)

. Gage Dis- ; Gage Dis-
Date. heigit. charge. Date. heiZit. charge.
Feet. Sec.t. Feet. Sec.-ft.
Ang, 15...... feecescncanneeaan 0.62 0.02 || NOV. 27ceieuenrennccaannnanas 0.70 0.05
Sept. 26 . ciiiaiiiiiiiiiaa. P T PR, Dec. 27 erecniinneniennnnnnns . .90 .31

NoTE.—Bed of stream of silt, sand, and gravel; shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 26 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

e Channel dry.
Daily discharge, in second-feet, at station No. 26 at 2,700-foot level, near Hilo, Hawait,
Jor 1911.

Day. Oct. | Nov.| Dec Day. Oct. |Nov. | Dec Day Oct. | Nov.| Dec,
) . 0.27 [ 0.05 | 0.056
2 15| .05 05
b S, 151 .05 .05
4ol A5 .05 05
| P 131 .05 05
[ S, 13 ] .05 05
 C U 1] .05 .05
b 10} .05 05
1 N, 05| .10 10
10........... 05| .05 05

14694°—wsp 336—14—17
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Monthly discharge at station No. 26 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
. Run-off h | Run-off
Morith. Jischargel (iotal in Month. | dischargel (total in »
foet acre-feet). feet acre-feet).
1912—Continued.
0.08 0.03 1.79
.08 .05 3.07
.17 .05 3.07
.05 2.98
.20 12.30
.03 .07 4.17
.gg .10 6.15
.33 .09 1.50

NoTE.—Mean monthly discharge estimated directly from gage heights and measurements. Discharge
for periods for which gage heights are missing estimated by means of rainfall diagram prepared from
rainfall record at camp near station No. 50. '

Discharge measurements at station No. 27 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage. Dis-
Date. height. | charge. Date., helght. | charge.
Feet. Sec.ft. Feet. Seo.ft.
AUZ. 15.0neenneneanannnanens 1.61 4.26 || NOV.2lereneneiemncenannnnns 1.64 3.21
Sept. 27 ...... 1.26 .86 || Dec. 27 ... .l lllllllllllll 2.00 12.7
NOV. 22ceeeeceenannnannnn, 1.80 6.45 .

NoTe.—Bed of stream of gobbles and bowlders. Section near gage is rough; probably permanent.
One channel at all stages.

Daily gage height, in feet, at station No. 27 at 2,700-foot level, near Hilo, Hawait, for 1912.
{Bomin, Bilikov, Goorko, Belayeft, Selitonott, and Kuznetsoff, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
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Monthly discharge at station No. 27 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

. Mean Mean
By Run-off h Run-off
Month. | dischargel (total in Month. discharge (iotal in
feot. acre-feet). foet, acre-feet).
1912—Continued.
0.66 40.70 0.81 48.20
.79 47.10 3.39 208.00
1.64 101.00 1.84 113.00
5.52 328,00
9. 51 585, 00
1.05 64. 60 11.40 678.00
5.37 309. 00 9.45 581.00
6.71 413. 00
12.50 744.00 6.09 | 4,420.00
5.66 |  348.00

Discharge measurements at station No. 28 at 2,700-foot level, near Hilo, Hawaii, in 1912,

[E. O. Christiansen, hydrographer.]

Gage Dis- Gage - Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. | Secft.
Aug.15.. .o 1.21 827 || NOv. 27 ceoniim i, 1.30 9.85
Sept. 26. R .68 2.01 || DeC.27uumnnicniiiaiaaia 1.98 42.9
NOVe 22 iiiiecniaaas 1.58 16.2

Note.—Bed of stream of cobbles and bowlders; section near gage is rough; probably permanent. One
channel at all stages.

Daily gage height, in feet, at station No. 28 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

- Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
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262 WATER RESOURCES OF HAWAII, 1912.

Monihly discharge at station No. 28 ait 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
Run-off - Runsoff
Month, | dischargel {gotal in Month. | dischargel (156l in
0% acre-feet). acre-feet).
féet. feet.
1911, 1912—Continued. .
: June 3.31 197
16.50 1,010
7.49
23.70 1,410
80.50 3,110
.40 2,640
B.00| 2,19
24.00| 17,400

Discharge measurements at station No. 29 at 2,700-foot level, near Hilo, Hawaif, in 1912.

[E. O. Christiansen, hydrographer.]

Gage Dis- Dis~
Date. Hydrographer. height. | charge. Date. Hydrographer. m charge.

o

Feet. Sec.ft. Feet. Sec.-ft.
Aug. 15 | E. O. Christiansen. 0.34 0 || Nov. 22 | E. O. Christiansen. 0.45 0
Sept. 26 |-.... [+ 1 T (e) Dec. 12 ..... [ 1 S .36
e Channel dry.

NorE.~Bed of stream of silt, sand, and gravel. Shifting. One channel a¢ all stages.

Daily gage height, in feet, at station No. 29 at 2,700-foot level, near Hilo, Howadf, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

e Channel dry.
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Daily discharge, in second-feet, at station No. 29 at 2,700 oot level, near Hilo, Hawait,
Jor 1912.

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

0.02| 0.0 0.01| 0.01]| 0.02
.01 |....

ceasmen

@ Channel dry.
Monthly discharge at station No. 29 at 2,700-foot level, near Hilo, Hawais, for 1911-12.

Mean ' Mean
: Run-off Run-off
Month, Jischargel (total in Month. discharge) (total in
feot, | 2cre-feet). feet. acre-feet).
1011, 1912—Continued.
M 0.020 1.00
-003 120
1006 4%
1006 140
2030 1,60
“0d0 2.0
2020 1.40
2020 1,40
02 12.40

a Stream dry most of the time. Mean for month less than 0.01.

Note.—Mean monthly discharge estimated directly from gage heights and measurements. Discharge
for periods for which gage heights are missing estimated by means of rainfall diagram prepared from rainfall
record at camp near station No. 50.

Discharge measurements at station No. 80 at 2,700-foot level, near Hilo, Howaii, in 1912,
) [E. O. Christiansen, hydrographer.]

Gage Dis- Gage
Date. height. | charge. Date. height.
Feet. Sec.-ft. Feet,
. 0.04 0.22

.04

NoTE.—Bed of stream of silt, sand, and gravel. Shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 30 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

& Channel dry.
Daily discharge, in second-feet, at station No. 30 at 2,700-foot level, near Hilo, Hawaii,
Jor 1912. .
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | 8ept. | Oct. | Nov. | Dec.

0.01
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Monthly discharge at station No. 30 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
h Run-off ; Run-off
Month. | discharge) (gotal in Month. discharge) (total in
Tfoet, | 2cre-feet). feor, |pcre-fest).
1912~-Continued.
a0.08 4.92 0.01 0.40
a.10 5.95 .01 .40
a. 12 7.37 .01 .40
01 .40
02 1.20
.02 1.20 || November. . .03 1.60
.06 3.60 || December.........coccuenen.. .03 2.00
.04 2.60 -
.07 4.40 The year............... 03 20.40
.04 2.20
a Estimated.

NoTte.—Mean monthly discharge estimated directly from gage heights and measurements. Discharge
for periods for which gage heights are missing estimated by means of rainfall diagram prepared from rainfall
record at camp near station No. 50.

Discharge measurements at station No, 31 at 2,700-foot level, near Hilo, Hawait, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. ' Feet, | Sec.ft.
Aug. 16... .. e 0.75 3.52 || Nov.22. .. iieiiiaiaeanans 0.96 6.45
.58 81| Dee. 12,0 i, .76 3.08
.95 6.04

Note.—Bed of stream of cobbles and bowlders; section near gage rough; probably permanent. One
channel at all stages.

Daily gage height, in feet, at station No. 81 at2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
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Datly discharge, in second-feet, at station No. 31 ai 2,700-foot level, near Hilo, Hiawai,

Jor 1911.

Day. Sept. | Oct. | Now. Dec. Day Sept. | Oct Nov. | Deec.
L0 2.4 10.4 6.4 13.5
1.0 2.3 10. 4 7.0 33.6
1.0 2.0 6.4 7.7 83.6
- 3.8 2.2 3.8 8.6 4.5
7.4 2.4 3.5 %5 25.2
83 2.0 3.0 10.4 12.4
9.2 1.5 2.6 11.6 7.4
10. 4 1.8 26| 131 6.4
12.0 2.6 2.4 14.8 5.3
7.4 2.3 2.4 16.6 26,6
8.6 2.9 2.3 7.0 19.5
9.8 2.4 1.6 4.1 19.0
11.2 6.4 1.5 4.0 17.1
13.1 16.6 1.3 3.5 25.2
15.2 41.5 1.0 2.6 21.6
1.0 {.eoenean 19.0

Daily discharge, in second-feet, at station No. 31 at 2,700-foot level, near Hilo, Howaii,

Jor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
0.10 | 5.00(2500] 1500 0.40| 5.00}{ 0.90} 500 10.10 | 12.70 | 15.00
.10 | 5.00 | 12.00 | 20.00 .40 1 10.00{ 1.00{10.00 { 7.70 | 10.00 | 20.00
10| 4.00] 4.40]12.00 .30 | 15.20 | 50.00 { 20.00 | 5.40 | 30.00 | 9.80
10| 2.80] 5.70 | 15.20 .30 | 9.80122.10 | 35.00 | 3.20] 15.00 | 11.20
.10 2.30| 8.00] 12.00 .30 | 6.80| 3.40 | 13.50 | 1.80 | 11.20 | 6.30
10| 2.00] 9.20( 10.10 .20 | -5.70 | 3.0013.50| 130} 5.00| 5.30
10| 1.60 | 40.00 | 5.00 .20 | 5.00| 2.80)47.40( 1.20 | 4.50( 570
10| 2.00155.00| 5.00 .20 3.80| 2. 8. L00| 4.401 890
.10 3.20140.00| 5.00 .20} 8.30| 2.60| 5.30| 1.40]13.90 | 7.20
.10 3.80120.00f 500 .30) 3.50| 2.30| 4.60] 1.80 | 40.00| 5.00
.10 | 5.00]14.80 | 500| .40]20.00| 2.20| 3.90| 1.90|3500] 3.90
10 | 14.80 | 10.40 | 5.00 .50 115.00 | 2.00| 7.20| 4.60)18.10 | 3.40
2.30 [ 23.20| 800 5.50| 1L.00] 500 2.90| 4.40| 2.20(12.70| 2.60
1.10 [ 29.30 | 5.50 | 4.50 .80 8.00| 3.50 | 3.60| 5.00 | 7.20| 3.00
.10 10.10 | 8.60 | 3.50 50| 3.60 5.30| 1.90| 5.00| 5060 4.10
10| 5.50| 5.30| 2 1.10| 8.00( 2.90| 4.10| 4.00 | 13.50 | 6.80
.10 11080 ) 10.00 | 2.20| 1.80| 3.00( 3.00| 3.00}20.00| 25.00 ] 4.10
10 | 15.00 | 6.3 2.60| 160 3.00| 510 | 2.60} 5.70 | 14.30 | 3.00
10 { 20.00| 6.10 | 1.9 1.40{ 3.00| 800 2.20| 5.9020.00| 570
12.70 1 14,30 | 5.50 ) 2.00| 1.20{ 3.00 | 5.00) 1.90 | 16.60 | 10.40 | 22.10
20.00 | 9.80|11.60| 200 1,10} 230} 3.00| 2.00}20.00] 7.40 | 10.00
35.00 | 6.10 | 10.10 .00 | 1.80 | 2.20 1.10| 38.20(25.00 ] 7.00 | 20.00
55.00| 6.10| 550 1.10| 2.50| 2.00] 1.00} 1.50 | 40.00 | 7.70 | 35.00
55.001 5.60| 7.00] 3.00| 3.20| 6.60| 2.20| 1.50 | 16.60 | 6.30 | 20.00
40.00 | 5.10| 860 .90| 4.00| 4.80| 1.60| 1.20| 6. 5.00 ( 8.60
15.00 | 3.50 | 13.10 801 2,90 | 3.00| 1.30 .90 | 5.30| 4.60| 15.00
5,00 2.20 | 8.60 .90 3.80) 2.90| 3.8 .80 130.00 | 4.10 | 13.50
4.00| 1.50| 9.20| 1.00}| 3.00| 3.00| 5.00 .50 | 50.00 | 15.00 | 7.20
800( 1.10( 500 100} 200 2.30( 4.00 . 40.00 { 10.00 [ 7.20
....... 2.60 | 8.00 501 2,00f 2.00| 3.00)13.90)25.00| 5.20{ 5.00
....... 49.10 {....... .40 [.......] 1.50] 3.00[.......] 10.80 {.......| 5.00

NortE.—Daily dl%hm%} determined froin rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.
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Monthly discharge at station No. 81 at 2,700-foot level near, Hilo, Hawaii, for 1911-12.

Mean - : Mean
: Run-oft s Run-off
Month. discharge| (15tal in Month. Jischargo) (iotal in
feot. |acre-feet). Toet, [pcre-feet).
1912—Continued. i
8.07 1.31 78.00
8.21 5.40 |  332.00
13.50 5.14|  316.00
7.44 | * 443.00
12.10 | 744.00
110 1270 | 756.00
8 ;g 9.66 |  594.00
13’.3(1) 7.50 | 5,450.00

Discharge measurements at station No. 32 at 2,700-foot level, near Hilo, Hawaii, in 1912,
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. - height. | charge. Date. height. | charge.
Feet, Sec.ft. Feet. Sec.-ft.
0.34 0.27 ' Nov. 220 iciiiiiiiiiaaaanes 0.48 1.27
.33 06 Dec. 12, .38 .37
.50 94

auNg;rE.—Bed of stream composed of sand and gravel with few small cobbles; shifting. One channel at
stages.

Daily gage height, in feet, at station No.32 at 2,700-foot le'vel,. near Hilo, Hawait, for 1912,
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.)

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

0.62

e Channel dry.
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Daily discharge, in second-feet, at station No. 32 at 2,700-foot level, near Hilo, Hawaii,

Jor 1911.

Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. | Dec.
7.4 0.5 2.4 5.6 3.4 9.0
8.1 .5 2.2 5.6 3.8 14.9
8.3 .5 1.4 3.7 4,2 13.7
8.5 1.2 1.4 2.2 4.7 16.2
8.8 2.2 1.7 1.8 5.1 11.9
8.1 2.6 1.2 1.4 581 8.5
7.2 2.9 .9 1.1 6.4 5.1
7.1 3.3 1.2 1.1 7.1 4.7
6.9 3.7 2.4 1.0 7.8 4.1
6.7 2.7 2.2 .9 8.5 1.9
6.1 3.0 2.4 .8 6.1 7.8
6.1 3.4 2.2 .8 4.1 7.2
5.9 4.0 6.1 .8 4.1 7.1
5.8 4.5 10.8 .6 3.5 10.3
5.8 5.1 17.5 .6 2.8 9.9

N3 8.1

Daily discharge, in second-feet, at station No. 32 at 2,700-foot level, near Hilo, Hawais,

Sor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July | Aug. | Sept. | Oct. | Nov. | Dec.
1o 0.40 a 1.00 | 4.00 ] 3.00 0.30| 3.00| 2.60| 3.40] 5.00
S .40 a .80 | 2.00| 4.00 .30 ] 4.00( 1.10| 3.00 | 8.00
b S .45 a) .65 .65 | 3.00 2.20 | 6.00 70| 6.00 | 2.20
L 40| (e) .50 1 1.05| 5.60 2,101 9.00 . 3.00 | 8.10
[, .35 (a) . 1.60 | 7.00 45| 5.90 .20 | 1.60 | 4.80

.46 ,gu)v 50| 2.30 | 2.45 .50 | 4.80 20| 1.00| 2.10
.50 a .50 [ 8.00§ 2.00 .65 5.60 20 50 [ 1.20
651 (a .50 | 7.00{ 1.50 40| 1.50 .20 .50 | 1.60
.60 a .60 | 6.00{ 1.50 651 1.10 .20 3.00| 1.10
.45 a, 1.15] 38.15} 1.50 <50 .80 .20 | 9.00 .60
551 (a) 50 2.45] 1.50 f....... .40 .40 .50 .20 [ 8.00 .50
451 (a) 2.30 | 1.60) 1.50{....... .30 .40 701 1.60 | 4.10 .40
2{ 010 4.65}! 1.20| 1.40} 0.30; 1.20 +50 50 1.70 | 3.40 .20
.20 05| 4.65 .85 1.20 f....... .30 .60 .50 .40 | 1.20 .30
20 (o) 2.55{ 1.30 | 1.00 .10 . .80 . 1.00 .50 .40
5 (a) 1.90 | 1.05 .40 25 .50 2.00( 3.20 .90
50 (e) |-7.40| 1.10 . 50 .40 | 4.00( 7.00 80
A0 (a) 7.00 | 1.15 .40 .85 .40 .60 | 3.00 .20
.10 05| 6.50] 1.60 .50 -90 40| 1.20 | 4.00 .60
.10 .40 6.10] 1.60 . <50 .30 2.20) 2.00] 2.8
051 400 3.55( 2.70 .50 30 .30 3.00| 1.30 .60
.05 800 3.15( 1.90 .50 .10 .60 5.00] 1.10| 8.00
.05 | 10.00 | 3.30.( 2.10 .50 05 .50 | 800 1.10{ 9.00
056 6.00) 2.70 1 2.30 .30 .10 . 5.40 | 1.00{ 6.00
05| 4.00 | 2.10| 2.45 .60 .10 7 40| 1.20 601 2.10
05| 2.00 .85 | 3.15 .85 .05 .20 | 1.00 .60| 3.00
05| 2.00 .50 | 2.80 .65 .50 .10 | 10.00 501 1.9
.05 ] 2.00 50| 2.70 .50 .40 .10| 8.00| 2.00 .60
051 2.00 .40 2.00 .50 .40 . 8.00 [ 1.50 .80
05 [Lal.ls 2.45| 2.00 .40 30| 3.20( 6.00| 1.20 .60
05 |....... 8.80 |.....-- .30 1 1 P 5.40 |....... <50
o Channel dry.

Nore.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis.
charge for days for which gage hel'{ights are missing estimated rom diagram prepared from record of daily
rainfall at the camp near station No. 50.
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Monthly discharge at station No. 82 at 2,700-foot level, near Hilo, Hawaii, for 1911-12 -

Mean Mean

; Run-off : Run-off
Month. dischargo (lotal Month. discharge (total 13

% acre-feet). acre-] .

fest. f.eet.

1912—Continued.

4.37 0.50 29. 80
3.92 .61 3750
6. 66 . 32. 60
L7 104,00
2.64 162.00
.24 2.61 156. 00
1.40 2.42 149,00
2.53
2.48 1.59 | 1,160.00
. 1.39

Discharge measurements at station No. 33 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- Gay Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
0. 69 0.07 | Nov. 220 oeeeveeeeenenn. 0.98 0.
152 200 || Dee. iz lIIIIIIIIIIIII 3
R 19

auNgg.—Bed of stream composed of sand and gravel with few small cobbles; shifting. One channel at
stages. -

Daily gage height, in feet, at station No. 38 at 2,700-foot level, near Hilo, Hawait, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

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

aChannel dry.
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Daily discharge, in second-feet, at station No. 83 at 2,700-foot level, near Hilo, Hawait,

Jor 1911.
Nov. | Dec. Day. Sept. | Oct. | Nov. | Dee.
(@) 0.12 0.35| 0.27| 0.43
a .11 .35 .27 .92
a .10 .27 .84
0.15 .11 .15 .27 1.00
.25 .12 .13 .27 .48
.28 A2 .12 27 .23
.30 11 10 .27 .18
.33 .12 .10 .27 .16
.35 .16 10 .27 .15
.35 .14 .10 .27 .64
.36 .16 .10 .18 .40
.37 .15 05 .16 .37
38 21 (@) 4 .85
.39 .52 (a .13 .60
1.24 {a A2 .52
@) foeeuoenn .45
s
e Channel dry.
Daily discharge, in second-feet, at station No. 83 at 2,700-foot level, near Hilo, Hawait,
for 1912,
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
) S 0.15| () | 0.10| 0.40 0.05| 030 0.15) 0.15{ 0.25
2t .15 (a) .10 .2 17 40 .10 10 .
E AU 15 (a) 10 .10 25 50| .10 30 15
4o 15| () .10 15 15 70| .05 20 .20
[ S, 10| () .05 15 .10 20 .05 15 15
T 15| (@) 05| .20 10 15 .05 0| .15
SO .15 (a) 05| .50 10 15| .05 10 10
[ TR 20| (o .05 .40 10| .15 .05 10| .15
[ IR 15| (a 10f .30 10| .15 .05 251 .15
| ) I, 15| (a) 10| .20 10| .10| 05} .50 10
S5 TR 10| (o) 20 .20 10 10| .05 .40] .10
12, . Ao (a) .20 15 10 .15| .15 15 05
B Jd0( 010 .25 10 10 .15 .05 .20 05
14, L .10 .05 .25 10 10 .15 .10 15 05
) 1 05 (@) .15 15 15 .15 .10 10 10
05| (a) JA5( .15 10 10| .10| .25 15
05| (a) 250 .15 10 05| .30 20| .10
.05 (a) .25 15 15 05| .15 20 10
(a; .10 .20 15 10 05 .20 .20 15
(a .20 .20 15 10 05 .20 15 30
() .40 15 .20 10 .05 .30 15 15
() 601 .10| .20 051 .10l .40 15| .50
Eﬂ) .80 .15 .15 05 .05 .50 15 70
a; .50 15| .20 05| .05| .20 10
(e .20 15 .20 .05 .05 .10 10 .15
(a) .10 10 20 05 10 10 .05| .05 15 10 20
(a; .10 10 15 05 10 .10 .15 .05 80 10 15
« 10| .05 15 05 10 .05{ .10 .05{ .50 0] .10
a) .10 05 10 05 [....... .10 .10 05 40 10| -1
a) fo...... 15 10 05 ....... .10 .10 +20 .30 10 .10
(@) |....... 65 )....... {15530 D .10 10 |ceneens] 20 |.o..... .10
a Channel dry.

Nore.—Daily discha.rgé determined from poorly defined rating curve. Discharge for days for which
gage heights are missing estimated by means of rainfall diagram prepared from rainfall record at camp

near station No. 50.
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Monthly discharge at station No. 38 at 2,700-foot level, near Hilo, Hawait, for 1911-12.
|

Mean Mean
| h Run-off ol s | Run-off
Month. dischargd {total in Month. Jischargel (1otal in
! Test acre-feet). foet acre-feet).
1911, 1912—Continued.
October......... . 0.24 14.90 || June....... e 0.10 5.95
November....... et .24 14.60 f July..ooooiiie i .12 7.38
L .36 22.30 || August. . ..oooiiiiiiaiiil .10 6.15
= Septeinber.................... .15 8.93
L010771):T5) .19 11.70
.07 4.30 | November.................... W17 10.10
: .12 6.90 || December.............c...... .18 11.10
' .15 9.22
' .19 11.30 Theyear............... .14 99,20
[ .10 6.15
I

ts at station No. 84 at 2,700-foot level, near Hilo, Hawaii, in 1912.

Discharge measuremen

| [E. O. Christiansen, hydrographer.]

\

Gage Dis- Gage. Dis-
Date'i height. | charge. Date. height. | charge.

} Feet. | Secft. Feet, | Secft.
Aug. 16.......... s 0.98 0.66 || Nov.22. ...oooooeiii. . 1.29 2.3
Sept. 26..... .1 1IIIIIIIIT .89 .28 || Dec. 120. oo il 1.02 .76
Oct. 250 ceannn .. | S 1.13 1.43

NotTe.—Bed of stream composed of gravel and small cobbles.

permanent. Onel channel at all stages.

Section is somewhat rough, probably

\
Daily gage height, in feet, at station No. 34 at 2,700-foot level, near Hilo, Howast, for 1912.
[Bomin, Bilikov, Goorko, Belayefl, Selitonott, and Kuznetsoff, observers.]

1 Jan.

Feb. | Mar.

Apr. | May. | June. | July.

Aug.

Sept.

Oct. | Nov. | Dec.

1.27 ] 1.28......
) I T8 PR I
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Daily discharge, in second-feet, at station No. 34 at 2,700-foot level, near Hilo, Haweit,

Jor 1911.
Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. | Dec.
2.20 1.52 2.53
2.20 1.78 10.90
1.46 2.09 10.60
.96 2.42 12.30
.82 2.%5 7.04
.68 3.22 3.06
.55 3.68 1.52
.55 4,30 1.13
.55 5.18 .78
.52 6. 06 9.76
.52 1.87 5.40
42 1.52 5.40
.40 1.52 4.30
.36 1.06 9.76
.30 .78 9.20
() 3 7.85

Daily discharge, in second-fect, at station No. 34 at 2,700-foot level, near Hilo, Hawait,

Jor 1912.
Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.90| 0.15]| 0.80| 5.00| 2.00 | 0.15| 0.40| 0.30 | 2.00| 2.40| 2.55| 4.00
.90 .15 .60 | 3.00 2.20 .15 .50 .40 8.00 | 1.30 | 7.50 ! 7.00
.90 15 .50 751 2.00 .10 2.90| 8.05| 5.00) 1.00 | 4.00 | 2.30
.65 .15 .35 1.25 | 3.35 .10 1.85| 1.65| 8.00 .50 3.00 | 2.65
.60 .15 .30 | 1.45| 5.00 100 1,15 .80 | 2.556 .35 2,20 1.40
.80 .15 .30 1.40 .95 .10 1.00 701 2.65 .30 1501 1.00
.80 .15 .30 9.00 .90 .10 .80 .65 | 4.30 .30 .95 | 1.05
1.00 .15 .30 8.00 .80 .10 55 .40 | 1.50 .30 .90 | 175
1.00 .15 50| 7.00 .80 .10 45 .55 1 1.05 .30 4.00| 1.25
.90 .15 .55 | 4.00 .70 .10 .40 .55 .80 .30 | 9.00 ) 1.00
.50 .55 2.56 .60 151 8.00 .50 .60 .45 1 7.00 .80
.35 2.55 | 1.50 .60 .15 4.00 .40 1.40] 1.15| 2.65 .65
.30 6.051 1.10 .55 A5 125 .55 .80 .55 2.75 .55
.20 6.05 .65 .40 .15 .80 .60 .50 .80 | 1.65 .60
.20 1.50 | 2.05 .40 .15 .45 1 1.00 .50 . 1.05 .75
.20 1.00 .95 .40 .15 .40 50 .80 .60 | 8.8 | 1.45
.20 1.75 1 1.30 35 15 .40 60 501 2.50 | 6.00 .60
.20 1.75 | 1.15 30 15 .40 1.05 301 1.15| 38.05 .55
.20 | .75 1.25 .30 15 .401 1.20 .50 | 1.50 | 6.00 | 1.50
.20 1.754 1.05 .30 .15 .40 50 .40 2.90 | 2.65| 4.30
.20 1.20 | 2.90 .30 15 .40 .40 .40 3.00) 2.55( 1.30
.20 1.20 ) 2.30 .30 20 40 .30 W75 6.00 1 1.65 ) 4.30
.20 1.50 | 1.40 .30 20 .40 .30 .40 1 10.00 | 2.55{ 7.50-
.20 1.40 | 2.00 .20 .40 .75 .40 .35 8.35| 1.80{ 5.80
.20 1.25 | 2.55 .20 .65 30 .30 1.25 ) 1.15| 2.30
.20 60| 2.75 .20 40 55 .30 .30 1.05) 1.05| 3.00
.20 .50 [ 1.65 .20 30 50 .90 30| 12.00 | 1.00 | 1.65
.20 .40 | 1.40 .20 45 .40 .70 25 | 5.00 | 1.20| 1.25
.20 .30 | 1.00 .20 .40 .40 . .25 5.00 | 1.40| 1.25
.15 .65 | 1.20 .15 40 40 .40 | 2.65] 4.00) 1.50 | 1.00
.15 10.90 |....... I L IO 30 .50 J....... 8.50 |....... 1.00

NotE,—Daily discharge determined from rating curve Iairl%r well defined except for flood st:ges‘ Dis-
charge for days for which gage heights are missing estimated from diagram prepared frem record of daily
rainfall at the camp near station No. 50,
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Monthly discharge at station No. 34 at 2,700-foot level, near Hilo, Haweds, for 1911-12,

Mean Mean

Run-oft ; Run-oft

Month. gii%gﬁ";gg_ (total in Month. g‘z‘gg;%"_ (total in
Lo Toot, acre-feet). feet. acre-feet).

1911, 1912—Continued.

| . 0.22 13.10
1.02 62.70
.67 41.20
1.4 85.70
2.37 146. 00
2.94 175. 00
2.11 130.00
1.47 | 1,070.00

Discharge measurements at station No. 35 at 2,700-foot level, near Hilo, Hawait, in 1912,

[E. O. Christiansen, hydrographer.]

] Gage Dis- e " Dis-
Date, .| height. | charge. Date. height. | charge.
Feet. Sec.-ft. Fect. Sec.t.
Aug. 16.......... promevamaaann 0.21 | .. ...... Nov. 22, ceiviircicaciecnacann 0.34 |ooo.aol
Oct. 25.......... bevecsenencns - 8 PO, Dec. 120 cuinicinaninnnnnnnn ;1 B O,

Note.—Bed of stream of sand and silt; shifting. One channel at all stages.

Daily gage height, in feet, at station No.35 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bbmin , Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

@ Channel dry.

14694°—wsp 336—14——18
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Daily discharge, in secondfeet, at station No.385 at 2,700-foot level, near Hzlo, Hawaii,
Jor 1912,

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

0.10

Monthly discharge at station No. 85 at 2,700-foot level, near Hilo, Hawari, for 1911-12.

Mean Mean
: Run-off ~ Run-oft
Month, Jdischares| (total in Month. Jischargo| (total in
foet, acre-feet). Toet. acre-feet).
1912—Continued.
a0.02 1.23 . 0.050 3.00
.03 1.79 .003 .20
a.04 2.46 .003 .20
.003 .20
.030 1.60
.01 .40 .030 2.00
. 8? :; % . 040 2.40
:856 g: gg The year............... 03 23.20
a Estimated.

Note.—Mean monthly discharge estimated directly from gage heights and measurements. ~Disc
for periods for which gage heights are missing estimai by means of rainfall diagram prepared from ramfall
record at camp near station No. 50.
Discharge measurements at siation No. 36 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

Ga Dise Ga; Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.t. Feet. Sec.ft.
0.58 0 0.69 0.02
187 20 PR .59 0
.70 0.02

Note.—~Bed of stream of sand and silt; shifting, One channel at all sfages.
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Deaily gage height, in feet, at station No. 36 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

a Channel dry.
Monthly discharge at station No. 36 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.
Mean Mean
Run-off : Run-off
Month, dischargs| {iotal in Month, - (dischaTgel (yo0in
foet, acre-feet). - Toet. acre-feet).
1912—Continued.
20.03 1.84 0.10 6.00
a, 04 2.38 .36 22.20°
.25 15.70 .07 4.40
.03 16. 00
40 24.80
.01 .60 .37 22.00
.03 1.80 .31 18. 80
.33 20, 20
.48 28. 60 The Fear. .............. 2% 180.00
%5 15.10 )
a Estimated.

Note.—Mean monthly discharge estimatéd directly from gage heights and measurements. Discharge

for periods for which gage heights are missing est!mateg by means of rainfall diagram prepared from rainfall

pecord at camp near station No. 50.

Discharge measurements at station No. 37 at 2,700-foot level, near Hilo, Hawait, tn 1912,
{E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. heiagit. charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sec.-ft.
0. 0 || Nov, 22... 0.39 0.02
35 . Dec. 12.. .3 0
.40 0.01

NoOTE.—Bed of stream of sand and silt; shifting. One channel at all stages,
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Daily gage height, in feet, at station No, 37 at 2,700-foot level, near Hilo, Hawait, for 1512.

[Bomin, Bilikov, Goorkoe, Belayeff, Selitonott, and Kuznetsoff, observers.]

.

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

e Channel dry. )
Daily discharge, in second-feet, at station No. 87 at 2,700-foot level, near Hilo, Hawaii,
Sor 1911.
Day. Sept. | Oct. | Nov. | Dec. Day. Sept. | Oct. | Nov. | Dec.
0.05| () 0.05| 0.05 0.12
.05 (a .05 .05 .34
.05 a§ . .05 .34
.05 0.05 .05 .10 .32
.05 . (@) .10 .12
.05 .05 gu .10 .10
.05 .05 a .10 .05
.05 .05 (a .10 .05
.05 .05 (e .10 .05
. .05 (e .10 25
.05 .05 .05 .05 .20
.05 .05 (a .05 .20
.05 05 (e .05 .18
.05 .05 (a .05 .24
.05 .10 éag .05 .20
(O T O .18

o Channel dry.
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Daily discharge, in second-feet, ot station No. 87 at 2,700-foot level, near Hilo, Howasi,
for 1912.

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

NorE.—Daily discharge determined from poorly defined rating curve. Discharge for days for which
gage l;gltghts I\?re 51:3issing estimated by means of rainfall diagram prepared from rainfall record at camp
near station No. 50.

Monthly discharge at station No. 37 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean

: Run-off ; Run-off

Month, Jlischargy (iotal in Month. | dischargd (total in
v Toet, acre-feet). Teet, acre-feet).

1911. 1912—Continued.

. 0.03 179
.06 3.69
.06 3.69
.07 4,17
.08 4.92
.08 4.76
.10 6.15
.08 55.90

Discharge measurements at station No. 88 at 2,700-foot level, near Hilo, Hdwai'i, n 1912.
[E. O. Christiansen, hydrographer.]

Dis- Gagé Dis-
Date. height. | charge. Date. helgaz. charge.
Feet, Sec.ft. Fect. Sec.ft.
0.87 0,15 | Nov. 22 cemenioiiiiiannannn. 0.82 0.10
.75 R~ I 3 1T L .75 .06
.81 .12

Nore.—Bed of stream is composed of sand, gravel, and some small cobbles; somewhat rough and prob-
ably only slightly shifting, One channel at all stages.
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Daily gage height, in feet, at station No. 38 at 2,700-foot level, near Hilo, Hawadi, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

aChannel dry.
Daily discharge, in second-feet, at station No. 88 at 2,700-foot level, near Hilo, Howais,
Jor 1911,
Day. 4 Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. | Dec.
0.30 0.05 0.05 0.30 0.30 1.36
.30 .05 .05 .30 .30 4.40
.30 .05 .05 . .30 4.60
.35 .10 .05 W12 .30 4.30
.35 .30 . .10 .30 .80
.30 .35 .09 .30 .20
.30 .40 -9 .30 .10
.30 .45 .09 .30 .05
.30 . .09 .30 .05
.30 . 10 .30 2.80
.26 .35 .10 .10 .94
.26 .40 .05 . .80
.28 .45 .05 .05 .87
.28 .50 .05 .05 2. 50
.30 55 .05 .05 2.00
1T 3 U 1.50
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Daily discharge, in second-feet, at station No. 38 at 2,700-foot level, near Hilo, Hawait,

Jor 1912.

Dey. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.01] 0.20| 1.501 0.30}....... 0.10| 0.10] 0.60| 0.10| 0.20 | 1.00
.01 .20 .50 11 IR .20 . 1.00 .10 10| 2.00
.01 .10 15 500 ....... 30| 2.00f 2.00 .10 1.50 .20
a) .10 .20 L.15)....... .20 .30 3.00 .10 .40 20
() . W2 | 1.50f....... .15 .10 .15 .10 .10 10
(@) 05 .20 L15]....... 10| .10f .20 .05 10 10
() .10 2.00| .10]....... .10 .1e8] .25( .05| .10| .10
o 10| 1.50 05 ...t .10 .10 .15 .05 .10 .20
a .10 1.00 N1 D .10 .10 .10 .10 .40 10
o .10 .70 .05 |....... .10 .10 10 0| 2.50 10
ﬂ; .10 .30 05 ..e.at .50 .10 .10 101 2.00 10
a .30 20 .05 ... .30 .10 .15 .10 .20 10
.10 . .20 05 ...l .10 .10 .10 .10 25 05
-.05 .75 .10 W05 0. ..., .30 .10 .10 .15 .15 10
.05 .20 .25 NV ) .10 .15 .10 .15 10 10
.03 .10 .15 .05 0.05 .10 .10 .10 .10 .30 15
.02 1.10 .50 [ [ PO .10 .10 .10 .80 | 1.00 10
.02 1.80 .15 05 ..l.. .10 .15 .10 .10 .30 10
.10 1.40 .15 05 ...l .10 A0F .10 .10 .80 15
.10 1.15 .10 W05 feeenean .10 .20 .10 .40 .20 .30
.30 .50 .55 205 |....... .10 .10 .10 .40 .10 .10
1.00 .30 .25 05 ..., .10 .05 10| 1.00 .15 1.00
2.00 .35 04 .05 ..., .10 .10 .10 2.50 25| 3.00
1.00 20 .20 .20 |....... .10 .10 .10 .20 .20 2.50
.40 .20 .25 .05 .10 .10 Jd0b .10 .10 .10 .15
.20 .10 .20 05 .10 .10 .05 .05 .10 .10 30
.30 10 .15 . .15 .15 .10 .051 3.50 .15 20
.30 .05 .10 .05 .10 10} .30 .05 1.00 .50 .10
.40 .05 .10 05 e .10 .20 051 1.00 .20 .10

....... .45 .10 05 ...} .10 .20 .20 .80 .15 .10
....... 8.20 |eeeiel] W05 jieee..d| .10 220 feeeesd} 220 ]eaa .10
e Channel dry.

Nore.—Daily discharge determined from rating curve fairl

charge for days for which gage heights are missing estimated

at the camp near station No. 50.

¥we11 defined except for flood stages. Dis-
rom diagram prepared from record of daily

Monthly discharge at station No. 38 at 2,700-foot level, near Hilo, Hawizii, Jor 191112,

Mean ean
; Run-off Run-oft
Month. g’iﬁgfﬁ’é‘f (total in Month, iﬁ%&ggﬁ? (total in
Toot, acre-feet). . foot acre-feet)s
0.20 0.05 2.98
.27 .14 8.61
112 .20 12.30
32 19.00
.44 27.10
.05 .42 25.00
.22 42 25. 80
.46
.40 .28 200. 00
.18

Discharge measurements at station No. 39 at 2,700-foot level, near Hilo, Hawaii, in 1912,

[E. O. Christiansen, hydrographer.]

Gage Dis-
Date. height. | charge.

Date.

Gage. Dis-
beight. | charge.

Feet. Sec.-ft.
82 0.20

Aug. 16, .
Sept. 26. .80 .10
Oct. 25.. .99 .53

Nov. 22

Feet. | Secft.
0.99 0.83
.90 .2

NoTE.—Bed of stream is composed of sand, gravel, and some small cobbles; somewhat rough and prob-

ably shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 89 at 2,700-foot level, near Hilo, Hawait, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Xuznetsoff, observers.]

Jan.

Feb.

Mar. Apr.

June. | July.

Aug.

Sept.

Oct. | Nov.

Daily discharge, in second-feet, at station No. 39 at 2,700-foot level, near Hilo, Howaiz,

for 1911.

Day. Sept. | Oct Nov. Dec. Day. Sept. | Oct. | Nov. Dec
1.00] 0.10 0.70 | 0.46 1.54
1.00 .10 .70 .52 5.20
1.00 .10 .40 .58 5.30
1.00 .25 .25 .64 4.98
1L09 .40 .22 .70 2.45

.88 .52 .16 .76 . 1.00
.70 .64 .10 .82 .46
.76 .76 .10 .88 .37
.88 .88 .13 1.00 .16
100 .46 .13 1.18 4.32
.52 .52 .16 .48 3.55
.52 .64 .10 .37 3.88
.58 .76 .10 .34 3.00
.64 .88 .10 .28 5.20
.64 1.00 .10 .22 4,65

1% (1 RO, 4,10
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Daily discharge, in 3econd-feei, at station No. 39 at 2,700-foot level, near Hilo, Hawail,

Sor 1912.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
D 0.20] 0.05| 0.40{ 2.00| 150} 0.05] 0.20] 0.10} 1.00] 0.5 L20f 200
2 .20 .05 .50 .80 | 2.00 .05 .50 L10f 150 .60 0| 3.50
[ .25 .05 .20 .20 | 2.00 c05| 1oo| 190 400 .50 40071 1.00
4ot .15 .05 .15 .35 2.45 .05 .50 .90 6.00] .35] 3.00] 170
[ P, .15 .05 .10 .50 | 3.00 .05 .40 .20 .60 .25 L20) LOO
.20 .05 10 .45 225 .05 .85 .20| .40 .15 .501 .80
.30 .05 .10 6.00; 1.00 .05 3071 .20 .45 L1010 .40 .75
.45 .05 .15 6.00 301 .05 .15 .10 .30 .15 .40 1.25
.35 .05 .15 4.00 .20 .05 .10 .15 .15 15 210 100
.25 .05 .20 1.20 .20 05 .25 .10 .10 .30 | &.00 .65
20 .05 .20 .90 .10 10| 2.00 .10 .10 .35 4.00 .50
15 .05 .95 .75 .05 .20 .80 .10 .35 .35 L55 .40
15 .15 .95 | 1.00 .95 .90 .35 .20 .20 .40 1.20 .35
10 .10 120 .35 .60f .60] .60] .20] .10 01 .70] .36
10 .10 . 60 .45 .70 .45 15 35 .10 .80 .40 .50
.10 .05 .35 .35 .90 .40 .10 .10 .30 2.10] 100
.10 L0561 1.10 .30 .70 .40 30 .15 .10 2 4,00 .45
.10 L0571 170 .40 .30 .40 .30 .35 .20 .40 1.80 .40
.10 151 2.00 .35 .75 .40 .10 .60 .15 .45 3.50 .90
.10 .40 .75 .35 .50 .35 .10 .20 L10) L35 110§ 1.80
.30 .35 .15 .10 .10} L60( 100} 1.00
.30 .30 .15 .10 2.00 .95 | 2.00
.40 .25 .10] .10} .15| 450| 110} 500
.80 .20 .95 .10 L150 L90] 1.00; 4.00
200 .15) . .10 .15 .90 | .60 1.20
.20 .05 .30 .10 .15 .90 .50 | 1.50
.10 .10] .25} .20{ .10} 6.00 .45 1.20
.20 .05 .10 . 60 .10} 400 LOO .50
.40 .05 .10 .40 10| 400 LOO .65
.20 .05 .10 .20 .50 2.00| Lo00 .20
05 f....... .10 .30 foe.n... 290 j....... .20
NorE.—Daily di e determined from rating curve fairly well defined except for fiood stages. Dis-
charge for days for whic] I?hts are missing estimated from diagram prepared from record of daily
rainfall at the camp near station

Monthly discharge at station No.39 at 2,700-foot level, near Hilo, Hawais, for 1911-12.

Mean - Mean
h Run-off Run-oft
Month. dischargsl (iota] in Month. discharee (total in
Toot acre-feet). tect. acre-feet).
1911, . 1912—-Continued.
October.........c..ccoooo... 0.51 3140 (| JUn@.euo e i 0.21 12.50
November.................... .57 34.30 || T uly .......................... .36 22.10
December. ... .. .coccemaaan 1.99 122.00 }| August... ... iiiaiaal .28 17.20
September .................... .60 35.70
1912, (11701 S, 1.27 78.10
January...................lo .14 8.61 November .................... 1.58 94. 00
February.........ooooeiannn.. .47 3(7)% December. .. ........cooeaenn 1.22 75.00
arch.. ... . .
it(prﬂ ......................... 1.12 66. 60 Theyear.......c.c..... .72 524. 00
AY eeennencneiceiaaaanaa. .76 46.70

Discharge measurements at station No. 40 at 2,700-foot level, near Hilo, Hawaii, in 1912.

. [E. O. Christiansen, hydrographer.]
G Dis- Dis-
Date. holght. | charge. Date. naight. | charge.
Feet. Sec.ft. Feet. Sec.-ft.
1.09 0 . 1.26 0.19
1.05 fceeeneannss 1.18 .10
1.31

NotTe.—Bed of stream of gravel and sméll cobbles. Probably shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 40 at 2,700-fool level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeft, Selitonott, and Kuznefsoff, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | 'Aug. | Sept. | Oct. | Nov. | Dec.
1 1.09 1.22
2 114
3 . ..
4 1.18
5 115
6 1.22 .
7 125
8 1.32
9 1.30
10.. L25
11 1.10
12 1:02
13 1.00
14 .95
15.. .88
16 85
17
18
19
20..
21
22,
23
24
25..
26
27
.28
29
30
31
2 Channel dry.
Daily discharge, in second-feet, at station No. 40 at 2,700-foot level, near Hilo, Hawait,
Jor 1911. .
Day. Sept. | Oct. | Nov. Dec Day. Sept. | Oct. | Nov Dec.
Lo, 0.7 (ag 0.1 02| o1 0.2
6| (a 1 .1 .1 1.0
8| (@) 1 .1 .2 1.1
N 0.0 .1 .1 .2 1.0
W7 .1 .1 .1 .3 1.3
.5 .2 .1 .1 .3 .6
.4 .3 .1 .1 .4 .2
.4 -4 .1 .1 .5 .1
.4 .5 .1 .1 .6 .1
4 .3 .1 .1 i 1.2
.3 .3 .1 .1 .4 .5
.3 .3 .1 .1 .2 .5
.3 .3 .3 .1 .1 .4
.2 .3 .8 (a) .1 W7
.2 .3 1.8 (a) .1 .6
(e) et .5

e Channel dry.
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Daily discharge, in second-feet, at station No. 40 at 2,700-foot level, near Hilo, Hawat,

fO’l‘ 1912.
Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
(a) 0.10 | 100 ( 100 0.20 |....... 0.60 | 0.10| 0.30 | 1.00
3 . .50 | 1.50 |. 1 .60 .10 .30 | 2.00
3 10 101 2.00 (. 1 0 O 2.00 .10 .40 .40
@ .05 L10 1 2.90 |. W30 [eee. 3.50 .10 .40 .70
e .05 .10] 3.30 210 |eeennn. 40| (%) .40 .30
(a) .05 .20 | 1.80 .10 fo...... .30 | (o) 20 .30
Eag .05 | 2.50 .80 210 foeen..s .30 . a; .10 .30
a .05 | 2.00 50 [ {1 1) IR, .20 () 10 .30
ia; .05 | 1.50 40 .10 |....... .10 ﬂ; . .30
e .06 50 30 10| 0.10 10 2 70 .30
(a .05 .50 .30 1.50 [ceeeenn .10 a) (] .20
a .30 .10 .30 1.00 |. .10 03 .70 .10
a .90 .10 .30 .20 |. .10 e .50 .05
a 1.20 .10 .30 .80 |. 10 a) .30 .05
a .30 .20 .30 .10 |. .10 .10 .20 .10
(e .10 .10 .10 (. .05 .10 .30 .06
éa .90 .10 .70 .10 .05 .10 120 .05
o .80 .10 .70 .10 ). .05 .10 .70 .05
(a .70 .10 .70 .10 .05 .20 .60 .10
(o .60 .10 .40 IS [ JN PR .05 .50 .50 .50
0.5 .50 [ {1 1) RPN .05 .50 .30 .20
1.5 .10 [ {1 ) (R, 06 1.50 .30 2.00
3.5 .30 L0 . ...... .05 3.00 .30 3.50
3.0 .20 A0 )....... .05 .30 201 2.50
2.0 .20 [ {1 2 (R, .05 .10 .20 .80
1.0 .10 10 4....... .05 .20 2] 100
.5 .10 P {1 2N R .05 3.50 .10 -80
.2 .05 N @) 2.00 .50 .70
.1 .06 W05 |..een.. a) 2.00 .30 .40
....... .20 05 ool .20 2.00 .20 .20
....... 3.20 W05 |oeeeoailoeeaall L3Ol .20

A e Channel dry.
Norte.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-

charge for days for which gage heights are missing estimated from diagram prepared from record of daily
min&;ll at the camp near station I:Igo 50. \ Clagrali prep

Monthly discharge at station No. 40 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean R Mean

h un-off ; Run-off

Month. Qischargel ((ota] in Month. Jischaree (total in

Toot. acre-feet), Toot, acre-feet).

1912—Continued.

0.26 0.10 5.95

.25 .22 13.50

.45 .10 6.15

.31 18.40

.58 35.70

January. . . .08 .40 23.80

February .42 .63 38.70
March .37

f.[gril. .41 .33 260. 00
Y- .68

Discharge measurements at station No. 41 at 2,700-foot level, near Hilo, Hawait, in 1912,
[E. O. Christiansen, hydrographer.] .

G Dis- u Gage Dis-
Datet heiziet. charge. Date. heiﬁmt. charge.
Feet. Sec.t. Feet. Sec.ft.
0.42 0.62 | Nov.22. oo ot ioeeiceaaaanae 1.34 2.33
.20 PR L 31 T RN .25 .52
.90 1.25

Nore.—Bed of stream of gravel, small cobbles, and some bowlders. The section is rough, but probably
permanent, One channel at all stages.
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Daily gage height, in feet, at station No. 41 at 2,700-foot level, near Hilo, Hawait, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

Day. - Jan. | Feb. | Mar. | Apr. | May. | June. | July.

Aug. | Sept.

Oct. | Nov.

a Channel dry.
Daily discharge, in second-feet, at station No. 41 at 2,700-foot level, near Hilo, Hawait,
Jor 1911.
Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. | Dec.

3.6 0.3 0.8 sl 8.4 2.5 2.8

3.6 .3 IR I R IR 3.6 2.8 24.2

4.2 .3 I T TR I 2.2 3.1 2.4

4.7 .8 .5 2.2 1.2 3.4 25.0

5.3 1.0 .5 1.2 1.0 3.9 19.0

4.4 1.3 7 .9 .8 4.4 5.0

3.6 1.9 .6 1.9 .7 5.0 2.8

4.0 2.6 .6 8.2 7 5.6 2.3

4.4 3.6 .8 - 8.2 7 6.2 1.4

5.0 2.1 .8 9.8 .7 6.8 18.0

3.0 2.5 .8 11.6 .8 2.5 1.0

3.0 3.0 .8 5.9 .5 1.5 10.0

3.1 3.5 1.7 7.4 4 1.4 9.1

3.2 4.4 2.8 3.6 .4 1.0 12.0

3.3 5.3 16.0 3.6 .4 .8 12.4

........ 3 eeeee 1000
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Daily discharge, in second-feet, at station No. 41 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912,
Day. Jan. | Feb. | Mar. { Apr. | May. { June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
500 4.00 |....... 1.00{ 0.30 200 0.70| 3.30| 8.00
3.00| 500 .c.... 3.00 .50 | 3.90 .60 | 4.00{ 10.00
2.30 | 6.00 |....... 4.85 .70 7.00 501 5.50 ) 3.30
2.55| 820 (....... 3.10 .70 | 12.00 .40 400§ 3.60
3.90 | 10.00 | 0.60 | 2.80 50 2,20 .40| 3.30} 2.25
4.20 | 5.00 2.50 .50 | 1.90 .40 1.20| 1.80
12.00 [ 4.50 2.30 .50 | 1.85 .40 90| 2.7
12.00 | 4.00 2.10 .40 .85 .40 .90 | 1.95
11.00 | 3.50 1.60 .45 .80 .40 6.65| 1.35
11.00 | 3.00 .90 .50 .80 .40 | 10.00 700
8.05| 2.50|....... 7.00 .50 .70 .40 7.00 .40
5.15 | 2.00 |....... 4.00 .40 .80 .80 | 3.60 .30
4.50 | 1.05 70 | 2.25 .55 .60 70| 4.45 .30
3.75 | 1.00 |....... 2.00 .60 .50 .60 [ 1.30 .30
4.20 .90 .60 | 1.70 .80 .45 .50 .80 .45
2.75 | 3.10 1.60 .40 .65 70| 6.35| 1.00
4,30 | 4.00 1.40 .50 .50+ 1.50 | 10.00 .40
4,90 ¢ 3.75 1.30 .90 .50 751 4.30 .30
5.60 | 3.75 1,10 2.00 .40 6.00 .90
6.35 | 3.50 .90 .50 .40 | 3.30 ] 2.80 | 4.45
4.20 | 6.50 70 .40 .40 3,50 2.25 .70
2,451 5.15 70 .30 .45 | 5,00 2.30 | 5.00
2.75 | 3.45 .60 30 .40 | 10.00 | 2.75 | 10.00
2,65 3.70 . .30 .30 3.50 | 2.00| 6.00
2.55| 3.90 .70 . .30 .90 | 1.00 1..20
2,30 5.00 60 30 .30 .90 901 2.00
1.70 | 4.30 .55 .50 .30 | 12,00 .90 1 1.10
1.40 | 3.50 40 .40 .30 [ 10.00 | 1.50 .45
1.10 | 3.00 .40 .30 251 8 1.20 .60
1.40| 4.00 .30 .30 .80 | 6.00| 1.00 .50
2.00 |....... 20 40 |...o... 4.70 |....... .50

@ Channel dry.

Note.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.

Monthly discharge at station No. 41 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean | gun-ofr Mean | gyn.oft

Month, Jischared (iotal in Month, discharga) (gotal in

Toot, | 2Cre-feet). ~ foet. acre-feet).
Septer ceeeansenn 2.56 157.00
Octobe 2.46 151.00 1.00 59. 50
Noven 2.79 167.00 1.72 106. 00
Decen 7.71 475.00 .52 32.00
1.42 84.50
: 2.55 157. 00
Januaj .36 22.10 3.40 202.00
Febru 1.53 88. 00 2.34 144. 00

March 3.41 210. 00

April | C 511 304.00 2.16 { 1,570.00

Discharge measuremenis at station No. 42 at 2,700-foot level, near Hilo, Hawaii, in 1912.

{E. O. Christiansen, hydrographer.]

G Dis- Gage. Dis-
Date. heig%let. charge. Date. heiaéft. charge.
Feet. Sec.ft. Feet. Sec.-ft.
Aug. 6. .o iiaaaaae 0.69 0 0.76 0.04
Sept, 26 5 e -70
Oct.2f. . .75 0.04

No#z.-—Bed of stream of silt, sand, and gravel; shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 42 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

e Channel dry.

Daily discharge, mn second-feet, at statio‘}z No. 42 at 2,700-foot level, near Hilo, Hawaii,
for 1911.

Day. Sept. | Oct. | Nov. Dec. Day. Sept. Oct. Nov. Dec.
0.10| (a 0.20
.10 a .60
.10 C3 .5
10| (e .65
.10 0.05 .20
.10 .05 .10
.10 .05 .05
.10 .05 .05
.10 .05 .05
.10 .05 .40
.05 .05 .15
.05 .05 .15
.05 .05 .12
(0)55 8g .30

a Channel dry.
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Daily discharge, in second-feet, at station No. 42 at 2,700-foot level, near Hilo, Hawai,

Jor 1912,
Day. Jan. | Feb. | Mar. [ Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.05] 0.10| 0.10| 0.10| 0.30
051 15 .10 .20 70
.30 . .10 .50 10
0| .70 .05 .20 10
.05 .10 .10 .10 .05
05| .10 .10 .10 05
.05 .20 .10 .05 .05
.08 .20 .10 .05] .05
.05 .15 .10 .15} .05
051 .10 .10 .10 05
05 .05 .10 .10 05
05 .05 10 .10 05
05 .05 05 .10 05
.05 .05 05 .05 .05
05 05 05| .05| .05
.05 .05 10 .15 05
.05 .05 .10 -10 05
.05 .05 05 .10 05
.05 .05 10 .10 05
.05 .05 10 .10 10
.05 .05 15 .10 05
05 .05 30 .05 50
05 .05 60 .05 1.00
03[ .05( .15 .05 50
05| .05 05| .05 10
.10 .05 10 .05 10
05| .05( 1.40| .05 05
10 .05 1.00 .05 05
10 .05 50 .05 05
10 .10 2 .05 .05
IS (U N 15 [....... .05

Note.—Daily discharge determined from poorly defined rating curve.

Discharge for days for which

gage heights are missing estimated by means of rainfall; diagram prepared from rainfall record at camp

near station No. 50.

Monthly discharge at station No. 42 at 2,700-foot level, near Hilo, Hawaii, for 1911—12.

Mean Mean
h | Run-off h Run-off
Month. Jischarge (total in Month. Jischorge (total in
foot, acre-feet). foot, |doTe-feet).
1912--Continued.
0.05 3.18 0.03 1.79
.05 3.20 .06 3.69
.16 10.00 .07 4.30
A1 6.55
.20 12.30
.02 1.23 .10 5.95
.05 2.88 .15 9.22
.15 9.22
.14 8.33 .10 69. 80
.07 4.30

Discharge measurements at station No. 43 at 2,700-foot level, near Hilo, Hawait, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage. Dis-
Date. height. | charge. Date. height. | charge.
Feet., Sec.~ft. Feet. Sec.ft.
Augi 1B 0.10 0.05 | Nov.22. .o onniiiiiiiananes 0.25 0.21
Sept. 26............. PO .05 0l Dec. 12 cenenniiieciinnnnnn. .08 06
Oct. 25.......... eneeanans .30 .10

No‘r*?..—Bed of stream of silt, sand, and gravel; shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 43 at 2,700-foot level, near Hilo, Hawaii, for 1912,
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Jan.

Feb.

Mar.

Apr.

May.

June. | July. | Aug. | Sept.

Oct. | Nov.

Monthly discharge at station No. 43 at 2,700-foot level, near Hilo, Hawair, for 1911-12.

Mean Mean
' ; Run-oft Run-off
Month. Jischargel (total in Month. Jischares| (istal in
Toot. acre-feet). Teet, acre-feet).
1912—Continued. -
2 (.20 12.30 0.01 0.60
a.20 11.90 .05 3.20
a. 40 24. 60 .04 2.60
.13 7.70
.23 13.90
.05 3.20 .23 13.50
.03 2.00 .26 16.10
.07 4.40
.12 7.30 .11 78.10
.06 3.60
e Estimated.

NoTE.—Mean monthly discharge estimated directglg

for periods for which gage heights are missing estima
record at camp near station No. 50.

from gage heights and measurements. Discharge
by means of rainfall diagram prepared from rainfall

Discharge measurements at station No. 44 at 2,700-foot level, near Hilo, Hawai, in 1912,
: [E. O. Christiansen, hydrographer.]
Gage Dis- " | Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet, .Sec.gt.
Aug 16 i 0.51 Nov. 22, iiiiiiiiiiaaae 0.55 . 05
Bept. 26 .. ... i N7/ P, Dec.12.cceenniiniiiniaaaas 1 0
Oct. 28.ceieieiiainiiaaa.. .55 0.05

Nor1E.~—Bed of stream of silt, sand, and gravel; shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 44 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

June. | July. | Aug. | Sept.

Oct. | Nov. | Dec.

Monthly discharge at station No. 44 af 2,700-fool level, near Hilo, Hawait, for 1911~12.

Mean | ponof Mean | punont
Month. Jischarge| (total in Month. Jischarg®| (total in
Toet acre-feet). Toet. acre-feet).
1912—Continued.

0.03 1.84 0.02 1.00
.03 1.78 .02 1.40
a.05 3.08 ‘03 1.60
04 2.60
-06 5.00
.0 .60 105 3.00
8 200 105 3.00
:86 :zﬁeo .04 30.80

o7 100

o Estimated.

NotE.—Mean monthly discharge estimated directly from gage heights and measurements. Discharge
for periods for which gage heights are missing estimated by means of rainfall diagram prepared from raine

fall record at camp near station No. 50.

Daily gage height, in feet, at station No. 45 at 2,700-foot level, near Hilo, Howass, for 1912.
[E. O. Christiansen, hydrographer.]

G Dis- Gage Dis-
Date. heigﬁz. | charge. Date. height. | charge.
Feet. | Secft. Feet. | Sec.ft.
0.79 0.05 || Nov. 22.. 0.80 0.18
. .69 .00 || Dec. 12.. T4
......... . .78 .14

Note.—Bed of stream of sand, gravel and some small cobbles in bed rock. Station probably permanent.

One channel at all stages.
14694°—wsp 336—14——19



290 WATER RESOURCES OF HAWAIL, 1912.

Discharge measurements at station No. 45 at 2,700-foot level, near Hilo, Hawait, tn 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | S8ept. | Oct. | Nov. | Dec.

Daily discharge, in second-feet, at station No. 45 at 2,700-foot level, near Hilo, Hawaii,

Jor 1911.
Day. Sept. | Oct. | Nov. | Dec. Day. Sept. | Oect. | Nov. | Dec.
0. 0. 0. 0. 0. 0.
. 1.
1.
1.

.
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Ddily discharge, in second-feet, at station No. 45 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.30 | 1.00 .10 | 0.10 ) 0.30 ] 0.30 | 0.40) 0.50
.30 .60 .30 .10 .50 .30 .20 90
.10 .20 .40 | 1.80 90 .20 .80 .30
.10 .20 .30 .40 {1 1.50 .10 .30 .40
051 .2 .30 .20 .40 .10 .20 .20
.05 .30 .20 .20 .40 .05 .10 .20
.05 1.50 .20 .20 .60 405 .10 .20
10 1,20 .20 .20 .20 .05 .10 .40
.10 .90 .20 .20 .20 .10 .60 .20
.15 .40 .20 <20 .20 10| 1.50 .20
.20 .40 .80 201 .2 .10 .90 .10
.40 .30 .40 .20 .30 .20 .40 .10
.70 .30 .20 .30 20 .10 .30 .10
.80 .2 .40 .30 .20 .30 .20 .10
.20 .30 .20 .30 .20 .30 .10 .10
.20 .30 10 .20 .30 .10 .60 .20
.60 .50 20 .30 .2 .80 | 1.00 .10
.90 .30 20 .40 .20 .20 .40 .10
.70 .30 10 . .10 .30 .80 .20
.50 20 .10 .20 .10 .60 .20 .60
.20 .50 .10 .10 .20 .70 .30 .20
.10 .40 .10 .10 .20 .90 .30 .90
.40 .20 .10 10 .10 1.30 .30 | 1.60
.30 .30 .20 .10 .10 .50 .30 1.00
.20 .30 .30 10 .05 .20 .20 .20
.10 .30 .30 .10 .02 .20 .10 .30
.10 .20 .20 .20 .02 1.80 .20 .20
.05 .20 .20 .30 .02 1.00 .50 .20
.05 .10 .20 .20 021 1.00 .30 .20
.40 .20 .20 .20 .40 .80 .20 .10
1.5 |....... .10 I (1) PR W60 fo.o.... .10

& Channel dry.

Nore.~Daily dischar; determined from rating curve fairly well defined except for flood staﬁes. Dis-

charge for days for whic] sg:ge he]i\)ghts are missing estimated from diagram prepared from record of daily
1 at the camp near station No. 50.

Monihly discharge at station No. 45 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

Mean | puuof Mean | gyn.off
Month, Jischargd (total in Month. | discharge) (total in
Toot, acre-feet). Toet, acre-feet).
1911, 1912—Continued.
M 0.32| 19.70
oL .60
14,10
26| 16.00
28| 1670
3l 2640
40 23.80
3| 2030
.28 203.00

Discharge measurements at station No. 46 at 2,700-foot level, near Hilo, Hawaii,1n 1912.
{E. O. Christiansen, hydrographer.]

G Dis- Dis-
Date. hei?i:et. charge. Date. heGiﬁet. charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Aug.16........... e eneenann 1.47 3,49 || Nov.2Beeeniviierninnncnnnns 1.78 12.0
Sept. 26.... ... . ceiiiiiaa. 1.24 .86 || Dec. 10 e ceiiiciiirinannn. 1.76 11.4

NOTE.—Bed of stream of cobbles and some large bowlders; section near gage quite rough; probably
permanent. One channel at all stages.
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ight, in feet, at station No. 46 at 2,700-foot level, near Hilo, Hawait, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

292
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Daily discharge, in second-feet, at station No. 46 at 2,700-foot level, near Hilo, Hawaii,
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NoTE.—Bed of stream of cobbles and some large bowlders. Section near gage quite rough. Station

probably permanent. One channel at all stages.




WATER RESOURCES OF HAWAII, 1912,

Daily gage height, in feet, at station No. 47 at 2,700-foot level, near Hilo, Hawaii, for 1912.
{Bomin, Bilikov, Goorko, Belayefl, Selitonott, and Kuznetsoff, ot;servers.]
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Daily discharge, in second-feet, at station No. 47 at 2,700-foot level, near Hilo, Hawaii,

Jfor 1912,

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.50 | 0.10| 5.00] 1500 6.00| 0.8 2.00{ 0.65| 860 2.151 10.10 [ 22.00
1.50 .10 5.00410.00| 6.00 .60| 5.00{ 1.00} 10.10| 1.85 | 20.00 | 35.50
1.80 10| 460 450 7.00 .60110.10 | 18.60 | 35.00 | 1.65|34.00( 870

.95 L10f 2.501 7.00{ 10.10 .60 | 6.70| 6.20]35.00| 1.45]10.00( 8.55
.90 .10 1.65]| 7.90| 6.00 .55 5.15| 1.85| 9.20| 1.40| 7.60{ 6.10
.90 .10 1.50 | 10.10 | 3.90 50| 4.50| 1.70| 6.70 .90 | 5.00 5.15
.95 L10| 1.35(35.00( 3.00 .45| 3.60| 1.60110.10 .90 4.50) 6.10
1.10 .10 2.30130.00 | 2.00 50| 2,751 1.35 | 10.10 .90 | 440 870
1.10 .10 3.20124.80 | 2.00 50| 1.85) 170 | 4.10 .90 F14.50 1 7.00
1.10 .10 | 3.20 12.60| 2.00 60| 1.50] 1.70| 3.40| 1.00| 38.50 | 4.90
.90 10| 4.30110.75 2.00 .70 120.00 [ 1.60 | 2.60 .95 (23.00) 2.8
.75 .10} 11.00| 8.40| 2.00 .70110.00| 140 6.40| 1.40( 10.30 | 2.60
.65 .90 15.00| 7.00}{ 1.80 .85 3.75( 2.00{ 3.60| 1.50| 9.20( 2.00
.55 .70 115,501 5.50| 1.70 80| 500| 3.00} 2.50| 2.15| 6.85( 2.45
J 1 T, .45 .30 | 8.40| 810| 1.60 .70 1.80| 3.90 | 2.05} 2.00| 4.70( 3.60
8.l .35 .20% 5.60] 6.40 1.50 .80| 150 1.80| 3.60| 2.00| 9.40| 6.10
.30 .10 11.00| 7.00 | 1.45 .95 1.50| 2.60| 2.80}17.00|23.00 | 3.40
.30 ..101 10.50| 7.45]| 1.50 .90 1.50| 3.40) 2.00] 3.50| 11.00| 2.55
.30 1.20)10.00| 7.90| 1.55 .90 1.50| 6.00| 1.60| 6.40| 19.50 | 6.25
500f 9.90| 7.45| 1.50 .90| 150 2.00| 1.40 | 15.40 | 8.25 | 13.60

.25 12000 6.25] 9.40| 1.50 .85 1.20] 1.00| 1.40| 15.40| 7.15| 6.10
.25135.00{ 4.8 | 89} 1.50( 1Loo| 1.10 .85 1.50 | 15.40 | 6.70 | 14.20
.20 43.001 5.00( 6.40| 1.40| 1.50| 1.00 .65 | 1.10]23.00| 8.40 | 28.60
.20(30.00) 460 7.40) 1.30| 2.00} 3.60 .95 .95110.70 | 6.60 [ 21.00
.20 |1 20.00 ] 4.30| 8.40| 1.20| 2.30| 2.60 .90 .80 | 5.50| 470 870
.20 |1 10.00 [ 3.60| 10.10}§ 1.20{ 1.80}) 1.70 .75 .651 6.10| 4.00( 18.60
.20 5.00) 2.15| 8.40| 1.15] 2.50] 1.80] 1.85 .55 141.50| 3.90| 8.55
.20 5.00| 1.60| 5.50] 1.10| 1.65| 1.50f 1.50 .45 1 18.00| 6.10| 6.10
.20 500 1.251 6.00| 1.10] 150} 1.40} 1.20 .45 .18.50 | 5.20| 6.40
[ 7 3 I 2.45| 6.00{ 1..10| 1.50} 1.00| 1.00 .05)16.00 | 4.30| 5.00
A5l 24.80 |....... 1.00 |.ee...n 1.00) 1.501]....... 12.20 |.......| 5.00

Note.—Daily discharge determined from rating curve faiﬂg well defined exeept for flood stages. Dis-
charge for days for which gage he%?hts are missing estimated from diagram prepared from record of daily
all at the camp near station No. 50, : .

Monthly discharge at station No. 47 at 2,700-foot level, near Hilo, Hawait, for 1911-18.

Mean R Mean
un-off Run-off
Month. igigcegoax‘;%? (total in Month. lgi:gzg&gf (total in
foot. acre-feet). feot, acre-feet).

1911,

%eptgebgber 19-29. ... ........ 2.52 155.00
2070 1) NP 1.02 60. 70
November.................... 3.52 216. 00
December.ea. ..o, 2.46 151. 00
5.60 333.00
January 1912. 1.{' % égé‘ gg
ﬁ:ﬁgm&iiiiiiiliiiiZIIIZZIZI 9.24| 568.00
April oL 5.38 | 3,910.00

Drischarge measurements at station No. 48 at 2,700-foot level, near Hilo, Hawaii, in 1912,
[E. O. Christiansen, hydrographer.]

Ga,; Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.
0.45 5.07 0.58 -5%‘57
. 0 .48 .19

36
47 .23 -

Nork.~Bed of stream of gravel and some small cobbles, probably slightly shifting. One channel atall
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Daily gage height, in feet, at station No. 48 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

e Channel dry.
Daily discharge, in second-feet, at station No. 48 at 2,700-foot level, near Hilo, Hawait,
Jor 1911. oo
Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. | Dec.
1.00 0.21 0.25 1.31 1.17 2.20
L L00 .21 17 1.45 2.12 5.80
1.10 .21 .13 .85 3.40 6.35
1.24 .25 .15 .42 4.70 4.92
1.45 .60 . 17 .39 6.13 2.90
1.38 .75 .25 .32 7.56 1.24
1.24 .90 .21 .25 6.90 .32
1.31 1.05 .25 .28 8.22 .32
1.38 1.17 3. .32 7.78 .28
1.45 .70 1.45 .36 1.96 1.96
1.00 .90 1.66 .39 .60 1.45
1.05 1.10 .85 .23 .53 1.80
1.10 1.38 2.90 .23 .53 1.45
1.17 1.66 5.25 .23 .42 2.90
1.24 1.96 7.78 .23 .39 2.70
21 ..., 2.2
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Daily discharge, in second-feet, at statwon No. 48 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912,

Day, . | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
(a) 0.50 | 2.00| 2.50| 0.20| 0.30| 0.20f 0.50| 0.40] 0.45] 4.70
a .30 1.00( 3.00 .20 .70 .30 1.00 .40 401 4.9
a .25 651 3.00 .20 110 2.70{ 800 40| 270 .80
a .20 .90 4.30 .20 .60 LO5}) 820 15| 1.50 40
a .10 .65 1 6.00 .20 .40 251 9.95 .10 .45 .25
a L5 1251 3.60 .20 .25 251 9.95 .10 .10 15
a .20 | 5.00| 1.00 .15 .25 ..25]1L10 .10 .10 .30
a .25 1 3.50 .80 .20 .20 .15 .30 .10 15 45
a 30| 2.8 .60 .20 .15 .30 .30 .10 2,10 30
a .30 1.25 .60 .30 .20 .30 .20 5] 4.30 .20
?zg 40| .85| .60 30| 400} .20] .05| .15| L45] .10
a 1.00 .65 . 60 .40 ] 1.50 .15 .40 70 .55 05
0.65] 1.30 .60 .55 50 .25 .30 15 .80 .75
.25 160 .65 .60 40| 1.00 .50 15 .45 .30 15
.05 .45 .80 .70 .30 .10 .40 05 .50 .15 25
.05 .30 .45 .80 .20 .10 .10 .25 .40} 1.80 .70
.05 1.50 .90 .35 .10 .10 .20 L2010 L2251 270 .10
.05 3.00 .70 .30 .10 .10 .80 10 .30) L60 .25
.65 2.00 .55 .40 .10 10 1.00 051 1.05]| 1.80 .60
1.80 .55 .55 .30 10 .10 .10 05} 1.45 407 L25
5.80 .30 | 1.00 .30 .15 .05 05 .10 L50] 1.05 .30
9, 00 .25 .85 .30 .20 .10 05 .10 L10 .40 L25

11,00 .20 .80 .50 |- .30 .15 05 .06 ) 2.45 .70 ] 4.90
8.00 .20 .90 1.00 .40 1.05 .05 .05 .65 .50 § 2.05
3.00 .30 105 .30 .50 .80 .05 .05 .20 <20 .55
1.00 .30 | 1.60 .30 .30 .40 .10 L0311 L10 201 1.80
1.00 .20 L25 .30 .30 .25 .30 021 2.30 .15 .60
1. 00 W51 115 .40 .20 .15 .30 021 2.30 .60 .25
1.00 .10 .80 .60 .20 .25 .20 02| L45 .50 .40
....... 751 1.00 .40 .20 .20 .20 .60 1.20 .40 .20
....... 370 fceiii] W25 ... .20 020 |eeevief L10 ool .20
aChannel dry.

Nore.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-
chage for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50. :

Monthly discharge at station No. 48 at 2,700-foot level, near Hilo, Hawaii, for 1911-12,

Mean | ponoff Mean | g0 off

Month, dischargel (iotal in Month. Jischared! (total in
Teot, acre-feet). feet. acre-feet).

1911, 1912—Continued.

September 19-29 . May 1.14 70.10
T .24 14.30
.49 30. 10
.36 22.10
1.73 103.00
.79 48, 60
.95 56. 50
92 56.60
.84 611. 00

Discharge measurements at station No. 49 at 2,700-foot level, near Hilo, Hawait, in 1912.
[E. O. Christiansen, hydrographer.]

o I Gage Dis- ; Gage |  Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sect. | Feet. | Sect.
—0.09 0 || Nov. 19.... 0.12 0.13
@ feeeennnn. Dec. 10... .08 .05
.09 0.05 .
a Channel dry.

Nore.—Bed of stream of silt and sand shifting. One channel at all stages.
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WATER RESOURCES OF HAWAII, 1912,

Daily gage height, in feet, at station No. 49 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

Jan. | Feb.

Mar.

Apr.

May.

June. | July. | Aug. | Sept.

Qct.

ERikik skl nised

o Channel dry.
Monthly discharge at station No. 49 at 2,700-foot level, near Hilo, Hawati, for 1911-12.

Mean Mean
Run-off Run-oft
Month, Jischarg®! {total in Menth. Jischarge) {total in
foot acre-feet). foot. acre-feet).
1911, 1912—Continued.
October.... 2 0.05 3.08 || June,... 0.02 1.00
November........... e, 10 5.95 || July.. .04 2.60
December. . @. 10 6.15 || August.. .04 2.40
September..... .12 7.30
October...u..eeavuannnan .13 8.30
.003 .20 {{ November... . .13 7.7
.090 5.30 || December,.s....ccoveeuennnns .15 9.10
110 8,70
.180 10.70 The year..ee.oeeeieaa.. .09 68.40
.120 7.10
o Estimated.

NortE.—Mean monthly discharge estimated directly from gage heiglits and measurements. Digchar‘

for periods for which gage hexishtsmam missing estimated by means of rainfall diagram prepared
0. 50.

record at camp near station

from

Discharge measurements ot station No. 50 at 2,700-foot level, near Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.}
Ga Dis- G Dis-
Date. height. | charge. Date. height. | charge.
Secft. Feat. | Secft.
o.d1 0.46 o2
3.00 40 .15

Note.—Bed of stream of sand and gravel; shifting slightly. One channel at all stages.
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Daily gage height, in feet, at station No. 50 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

Day. Jan. | Feb, | Mar. ] Apr. | May. | June.| July. | Aug. | Sept. j Oct. | Nov. | Dec.
0.41| 0.24| 0.85] 0.50] 0.69| 0.45{ 0.65| 0.47| 1.05| 0.78{ 0.82] 1.42
.40 I....... .81 .52 740 .42 .69 .40 .92 .76 .84 1.22
.36 .24 .72 .59 79 ).l 2.00) 1.15)] 1.35 75| L28| 1.39
.35 .24 .52 .89 1,02 .38 .82 671 1.52 .72 .78 .76
.32 .24 .45 76 .94 .38 .60 .46] .80 .72 76 .52
.32 .24 .45 .60 .4 .67 J01 .60 .44
.34 .22 .52 .54 .61] 1.01 .71 .53 .43
.39 .22 .72 .53 .41 .46 .71 .65 .44
.34 .21 .82 .52 72 .8 .75 1.28 .44
.34 .21 .73 .81 .68 .44 79| L.49 .40
.32 .21 .08 101 .56 .39 .78} 1.00 .38
.31 .23) 102 W74 .49 .88 .78 .79 .35
.31 .41 .98 .60 .68 591 .74 .76 .35
.30 33| 1.05 791 .70 .88 .86 .60 .35
.29 26 .78 .53 .81 .46 90 .48 .34
.29 .24 .61 .61 f....... .51 .50 .65 W72 921 1.09 .46
.29 .22 106 .88 .60 .46 .51 .46 49| 108] 1.25 .34
.25 211 L& 50 W58 feaaca.d W52 .74 .51 181 112 .32
.25 351 130 .78 .55 .41 .48 .76 .36 .82 1.00 .45
.25 .72 70 .91 .58 .40 .48 .65 481 1L.18 .80 .66
251 1.15 .67 .88 .55 .40 .48 .51 .60 .76 .76 42
251 1.55 .44 .75 .52 .48 .46 .39 .62] 160 80| .73
.25 1.68 .78 W71 W46 ... .58 .39 .50 t.19 .98 1.34
25| 1.31 .54 .69 Y 3 .80 .51 .41 .92 .90 .98
W25 120 441 .92 . .7 .67 36| .39 .68 72 .43
.26 .85 44 .96 .43 .69 .64 .64 .38 1.05 .60 .59
.30 .80 .40 72 .44 .82 .59 .79 .3 ] 1.59 .88 .40
.29 .90 .35 .60 .42 .66 .52 .79 .34 1.36 .86 .25
.25 .80 .34 .58 .42 .60 .61 721 .54 122 .79 .28
24 ... .71 .54 .45 .55 .68 .95 .96 | L01 .88 1. .....
240l 981t A2 ...l .50 PR RPN (S . Y PR I,

Daily discharge, in second-feet, at station No. 50 at 2,700-foot level, near Hilo, Hawais,

Jor 1911,
Day. Bept. | Oct Nov. Dec. Day. Sept. | Oct. | Nov. | Dec.
0.18 0.24 1.82
.46 .68 1.40
.21 . 1.20
.10 1.12 1.20
.10 28 .12
Jd0| 2.9 .15
.10 3.38 12
.10 3.80 .05
<10 2.60 05
.10 .88 .22
.10 .18 .05
.10 14 .21
.10 16 .10
.10 .15 .14
.05 .10 .05
05 ..., .05
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Darly discharge, in second-feet, at stat'io? No. 50 at 2,700-foot level, near Hilo, Hawair,
. or 1912.

Day. Jan, | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.05§ 0.65| 0.10| 0.30{ 0.05| 0.20| 0.10| 1.40| 0.50 | 0.60 | 3.60
.05 .50 .10 .40 .05 .30 .05 .90 .40 .60 [ 2.40
.05 .30 .15 .50 05| 710 2.00| 3.20 .40 | 2.80 | 3.40
.05 10 .80 ] 1.30 .05 . 25] 4.20 .30 .50 .40
.05 .05 .40 .95 .05 15 .10 .50 .30 .40 .10
.05 .06 | 1.00 .30 .05 15 .05 .25 .30 .15 .05
.05 101 5.30 .20 .05 .10 L15) 1,25 .30 .10 .05
.05 .30 3.10 .20 .05 .10 .05 .10 .30 .20 .05
.05 .60 1.30 .20 .05 .10 .30 .10 .40 | 2.80 .05
.05 .40 .90 .15 .05 .30 .05 50| 4.00 .05
W05 110 .60 .15 1010 1.25 10 05 .50 1 1.20 .05
.05 | 1.30 .50 15 .10 .40 .10 70 .50 .50 .05
.05 110 .30 15 10 .15 15 .40 .40 .05
205 1.40 10 . .10 .50 30 .15 .70 .15 .10
.05 .50 50 .30 .10 .10 .50 10 .80 .10 .20
.05 .15 15 20 .10 .10 20 30 .90 | 1.65 .10
.05 | 1.50 70 W15 .10 .10 10 10{ 1.60| 2.60 .10
.05 | 4.20 80 15 .10 .10 40 10 .50 | 1.80 .10
051 2.9 50 10 .05 .10 40 05 .60 | 1.20 .10
.30 .30 80 .15 .05 .10 .20 10| 2.20 .50 .20
2.00 .25 70 .10 .05 .10 10 15 .40 .40 .05
4.40 .05 40 .10 .10 .10 05 .20 4.70 .50 .40
5.20 .50 30 10 .20 .15 05 101 2201 110 3.10
3.00 10 30 .05 .20 .50 10 .90 .80 L0O
2.30 .05 90 .05 .30 .25 .05 05 .30 .30 .05
.65 .05 | 1.00 .05 .30 .20 .05 | 1.45 .15 .15
.50 .05 .30 .05 .60 15 .50 .05 4.60 .70 -05
.80 .05 .15 .05 .20 10 .50 .05 3.30 .70 .05
.50 .05 .15 .05 15 15 .30 0 2.40 .50 .05
....... .30 .10 .05 10 15] 1.00} 1.00| 1.25 .70 .05
....... 1.10 |eeeend 208 |a...... 10 .80 ]....... L10f......l .05

Nore.—Daily discharge determined from rating curve fairly well defined except for flood sta%.es. Dis-
¢l o for days for whic %ﬁge heights are missing estimated from diagram prepared from record of daily
infall at the camp near this station ,

Monthly discharge at station No. 50 at 2,700-foot level, near Hilo, Hawaii, for 1911-12,

" Mean Mean
Run-off Run-off
Month. Jischargel {fotal in Month. discharge) (fotal in
Teot. acre-feet). foot. acre-feet).
1911, 1912—Continued.
September 13-30.............. Ma 0.22 13.50
October........coeee... . W12 7.14
November. .46 28.30
.31 19.10
.52 30.90
1.13 69.50
94 55.90
.52 32.00
.53 385,00

Discharge measurements at station No. 51 at 2,700-foot level, near Hilo, Hawaii, in 1912,
o o [E. 0. Christiansen, hydrographer.] ™ ™~ ~~777T © 0 oo

G: Dis- Gage Dis-
Date. helght, | charge.- Date. height. | cherge
Feet, | Secoft. Feet, | Sec.ft.
0.84 3,00 || Nov. 19eenmneeeeee e, 0.90 0.44
74 w02 || Dee. 10001010 180 ‘o
70 13 :

Norte.—Bed of stream of silt, sand, and gravel; probably shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 51 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.82 [ceecenifennnen
....... 1.36 |.oc.ee

280 leeeecdaanan.
.78 .88 | 0.80
76 |eaaesne .78
74 .80 .80
74 .8l .8
....... 1.06 .80
79| 1.60 .80
L7611 1.01 .78
.80 .90 .75
.79 .92 .72
.88 .82 .75
....... .80 .80
.80 1.20 o1
1.12| 1.32 .77
.90 981, .80
921 .98 .90
1.10 .8 1.03
....... .87 .84
1.08 .84 1.09
1.37] 1.00} 1.56
1.04 |....... 1.20
.84 .80 .86
.95 .80 1.18
1.65( .80 |......
1.16 .98 .82
1.33 .87 .83
111 280 faeeen .

Monthly discharge at station No. 51 at 2,700-foot level, near Hilo, Hawaii, for 1911-12,

- Mean Mean
; Run-off h Run-oft
: Month. | discharee) (iotal in Month. discharee) (total in
foot. | Bcre-feet) foet, [acre-feet).
1911, 1912—Continued.
M: 0. 17.60

| bbby
8
3

a Estimated.
Nore.—Mean monthly discharge estimated directly from gage heights and measurements. Discharge

for periods for which gage heights are missing estimated by means of rainfall diagram prepared from rain-
fall record at camp near station No. 50.

Discharge measurements at station No. 52 at 2,700-foot level, near Hilo, Hawait, in 1912.
' [E. O. Christiansen, hydrographer.]

Ga; Dis- Ga; Dis-
Date. helgﬁ: charge. Date. height. | charge.
Feet. Sec.Ht. ) Feet. | Secft.
P U3 D 0.76 0.13 || NOV.19.cu.otnennieameenannns 1.58 49.3
Sept. 28...oo.. ...l .34 2.84 || Dee. 10, I TTIIIIIII 1.10 20.4

Note.—Bed of stream of cobbles and some large bowlders. Section at gage is quite rough. Station is
probably permanent. One channel at all stazes.
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[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.)

Daily gage height, in feet, at station No.52 at 2,700-foot level, near Hilo,
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Daily discharge, in second-feet, at station No. 52 at 2,700-foot level, near Hilo, Ha
Jor 1912.
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Discharge measurements at station No. 53 at 2,700-foot level, mear Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
- Date. height. | charge. Date. height. | charge.
Feet. | Sec.ft. Feet, | Sec.ft.
Aug.20.. . e 0.47 0.01 [} NOV. 7. i eeiieennnas 0.47 0.04
Bept.28. .. ...l .38 S0 Dee. 11l .48 .03

Note.—Bed of stream of sand and gravel; shifting. One channel at all stages.

Daily gage height, in feet, at station No. 53 at 2,700-foot level, near Hilo, Hawasi, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Xnznetsoff, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
.55
.6l
.60
.52
.48
56 .45
55 .40
.50 .41
.48 .46
.81 .56
.92 .43
.70 .47
.69 .58
.60 .80
.55 .54
.58 .88
.64 1......
....... .95
52 .56
52 .89
52 fenn..
64 .50
.61 .50
I P
a Chanpel dry.
Daily discharge, in second-feet, at station No. 53 at 2,700-foot level, near Hilo, Howasi,
for 1911.
Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dee. Day. | | Oct. |Nov.| Dec.

0.10f0.10 ( 0.05 0.05)0.13 0.35
051 .05 .15 051 .12 15
051 .16 .30 051 .12 .16

.05 .10 .48 .05 .11 .
.05 10 051 .11 «28
05| .10 42 051 ,05] .26
051 .10 .50 06 .05 .23
051 .10 .42 0561 .05 .23
.05 12 .53 05 .05 .28
05 .14 .53 .06 .03 .28
' 05 f...... .28
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Daily discharge, in second-feet, at station No. 53 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.05 0.05 0.40
.05 .10 .90
.05 .65 .20
.05 .10 .10
.05 .05 .10
.05 .05 .10
.05 .05 .10
.05 .05 .10
.10 .05 .10
.05 .05 .05
.35 .05 .05
110 .05 .05
.50 .05 .05
.65 .05 .05
.40 .15 .05
.25 .10 .10
.15 .05 .05
.60 .05 .05
.30 .05 .10
.25 .05 .35
.15 .05 .05 .05
.15 .05 101 .45
.20 .05 151 1.50
.10 .05 10) .55
.05 .05 057 .10
.05 051 . .05 .50
.05 .15 L05 feeannee 051 .30
.05 .10 .05 ]....... A5 .05
.05 .10 .05 1....... 100 .05
.05 .05] .05 15| .05{ .05
.25 J T ) PR JURRPRRN PO ceee] .08

NorE.—Daily discharge determined from poorly defined rating curve. Discharge for days for which
gage hta his I?Ire gissing estimated by means of rainfall diagram prepared from rainfall record at camp
near station No. 50.

Monthly discharge at station No. 53 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
: Run-off Run-off
Month. dischargs) (total in Month. dischargd) {iotal in
foot, | Bcre-feet). Toot. acre-feeti).
1911. 1912—Continued.
. 0.02 1.19
.10 6.15
.09 5.58
.16 9,52
.05 3.07
.13 7.74
. 13.50
.10 75,10

Discharge measurements at station No. 54 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

- Gage Dig- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.~ft. Feet. Sec.-ft.
Aug.20... ..o 0.81 0.60 || NOV. 7eiuinninnnncneinns. 0.83 0.60
Bopt. 28eueenraiaieiiiiana. .67 09 Dec. 1Yo .83 .75

Nore.—Bed of stream of gravel and bedrock; only slightly shifting. One channel at all stages.
14694°—wsp 336—14——20
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Daily gage height, in feet, at station No. 54 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Day. Jan.

Feb.

May.

June,

Oct.

ceceess

cesenee

cescscs

4l h......
9

a
a

5L

.78

sesseen

cesesan

.61

cemecan

waesann

cosenee

cecsene

-

ey

-

.80

28 NokEy kkk

: e Channel dry.
Daily discharge, in second.feet, at station No. 54 at 2,700-foot level, near Hilo, Haweit,
Jor 1911.
Day. Oct. | Nov. | Dec. Oct. Dec Oct. Dec.
02| 0.2 2.0 13| o2 0.4 2.7
.4 .1 2] 7| 13 ¥ .9
.7 .1 .81 20 4.7 .3 .9
1.3 .1 .41 1.3 100 .3 2.7
2.3 .1 4| 13 210 .2 2.7
3.5 1 5] 13 106 .2 2.
4.7 1 5| 2.0 115 -.2 2.4
5.4 .3 .51 2.6 10.6 1 2.0
3.7 .3 51 3.7 124 al . 2.7
2.4 .3 4l 47| 12.4 A1 2.7
1 2.7
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Daily discharge, in second-feet, at statim} No. 54 at 2,700-foot level, near Hilo, Hawaii,
or i

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
(e 1.80 | 7.00| 3.00| 0.20| 0.50( 0.60{ 2.50 | 0.60} 10.00 | 12.00
a 1.60 | 4.00| 4.00 .20 1.10( 1.00| 3.00 .80 | 15.00 | 18.00
a 1.30 | 2.60| 5.00 .20120.00 | 25.00 | 6.00 .80 125.00 | 14.00
a; .70 | 6.40| 8.00 .20 ( 10.00 | 2.00 | 10.00 .80]14.00 | 8.00
. (. .40 | 2.40 | 10.60 .20 1.60 .80 | 2.0 .50 ] 2.30| 1.30
[ .20 a .30 240} 8.00 .20 .70 80| 2.70 .50 1.50 | 1.10
(P Lol 220 @ .60 | 12.00 | 5.00 .20 .90 .70 6.20 .30 .70 1 1.30
- S, .20 a .90 | 11.00 | 4.00 .20 .70 .40 1.40 .30 1.00} 2.70
9....... PR [ P a 1.20 | 10.00 | 3.00 .20 .50 .50 | 1.20 .50 5.201 2.60
a 4.50 | 2.40 .30 .50 | 1.10 .80 .70 | 12.00{ 1.20
3.70 [ 3.00 .40 | 6.90 .80 .50 .50 | 11.00 .61
1.70 | 52.50 .50 | 3.00 .50 2.60] 1.70{ 4.30 .50
2.00 | 20 00 .80 704 1.40| 110} 3.90 .50
1.10 | 5.00 .70 | 8.50 1.30 | 1.60| 1.60 .50
1.20 | 1.00 .50 | 1.00| 3.50 .60 | 1.50 .80 | 1.00
5.80 ] 1.50 50 .35 .80 .50 1,20 1.30| 7.80| 2.40
3.50 | 1.70 .30 .40 .60 .50 .80 4.00119.40 .80
12.70 | 2.00 .30 .40 .50 .90 .70 2.30 1 4.30 .80
2.60 | 1.60 .30 .40 .40 | 1.30 .40| 3.90| 5.20| 3.50
5.70 | 1.20 .30 .50 .30 .40 .3010.60 | 2.50 ( 890
1.60 | 1.40 30 .80 .30 .40 .30|10.00 | 1.70 | 1.60
1.40 | 2.60 30| L10O .40 .30 501 9.20 | 1.90 | 11.50
1.70 | 2.60 .30 | 1.40 .50 .20 .30 |20.00 | 2.70 | 40.00
1.40| 4.90 30| 1.70 .60 .20 .20 4.701 1 20.20
1.00| 6.00 30| 2.00 .60 .20 .20 1.30] 1.10 | 2.40
.80 7.00 20| 2.40 .60 .10 .20 | 2.50 .90 | 15.00
.50 1 2.90 .20 4.30 .70 1.10 .20 | 50.00 .70 | 20.00
.30 | 2.60 .20 2.40 .50 1.00 .20 | 40.00| 3.101 1.30
.30 | 2.00 20 2.00 .50 .80 . 25.001 3.10| 1.40
.50 | 3.00 20| 2.00 .40 .50 . 7.80 | 1.20| 1.00
16.00 |....... W20 foo.o... .20 [ {1 1 PO 5.00 |....... 1.00

a Channel dry.
‘Nore.—Daily discharge determined fromn rating curve fairly well defined except for flood stages. Dis-

charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station ltig(})l. 50. € prep

Monthly discharge at station No. 54 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
s Run-oft Run-off
Month. | discharge) (gota1in Month. dischare®l (total in
Toet. acre-feet). Teot. acre-feet).
1912—Continued.
2.74 0.90 53.60
2.33 1.92] 18
-39 1.55 95.30
1.64 97.80
6.77| 416,00
.10 5.53| 329
58 530 33
3.83 3.43 | 2,490.00
448
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Discharge measurements at station No. 55 at 2,700-foot level, near Hilo, Hawait, 1n 1912.
[E. O. Christiansen, hydrographer.]

G Dis- G Dis-
Date. heiﬁxet. charge. Date. heiﬁet. charge.
’ Feet, | Sec.ft. Feer, | 8
Aug. 20, eeeeiiiiiiaiaaan. .11 0.21 | NOV. 7o ieaeceeaienaaannn 1.18 »28
Sept. 28, ceeiiiiiiiiaiaans .97 Ol Dec. 1l iiiiieiniinannn.. 116 .29

Nore.—Bed of stream of gravel and cobbles; shifting. One channel at all stages.

Daily gage height, in feet, at station No. 55 at 2,700-foot level, near Hilo, Fawaii, for 1912.
[Bomin, Bilikov, Goorko, BelayefI, Selitonott, and Kuznetsoff, observers.)

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

PPN ) PO R ) PP A 0.90 ) 111 fo.. . feceiiiifinanan.

a Channel dry.
Daily discharge, in second-feet, at station No. 55 at 2,700-foot level, near Hilo, Hawati,
for 1911.
Day. Oct. {Nov.| Dec Day Oct. | Nov. | Dec. Day Oct. | Nov. | Dec.
ceeess| 0.01 ] 0.05 0.70 | 0.10 .40 1 0.02
...... .05 .01 .34 1.15 . 64 .02
.20 .10 .01 2.05| 3.52 . 05 .02
.00 | .46 .01 1.00| 6.80 .60 .02
.80 | 1.00 .01 1.00 | 11.60 .30 .02
5.60)1.75 .02 1.00 .02 .58 .02
14,401 3.40 .02 1.45 .05 .22 .02
3.40 ) 4.18 .34 1.98 .03 .16 .01
| 2.421 2.64 .58 2.86 .08 .10 .02
1.90 | 1.45 .34 3.96 .08 .08 8%
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Daily discharge, in second-feet, at station No. 55 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
100 5.00 0.10 | 2.00{ 0.20{ 5. 4.00
1.40 [ 3.00 .20 | 3.00| .30.| 5.00| 8.00
.70 | 1.60 9.70| 5.00| .40| 6.00| 500
.20 | 5.40 1.90| 700 .20 400} 3.00
.40 | 1.60 70| 3,301 .10} 240 1.60
10 .60 40| 2.60| .10| .50 .70
.30 | 10.00 .20 560 J10( .50 .70
.60 | 9.00 0| 60| .10 .60 2.20
.80 | 8.00 .10 <80 .10 [ 490 [ 1.40
.40 | 4.40 .60 <50 .10 9.00 .70
3.50 | 3.30 40| .10| .10} 7.00] .50
4.40 | 7.00 L10] 2,001 1.00¢ 4.60 .10
7001 .40 200 206 .50 440 .10
9.40 .60 .30} .70} 1.00| 160 .10
730 .60 L60{ .60} .80| .60} .30
520 .50 Jdo) .80 | .60 7.00| 1.40
3.10( .80 . .60 2.00{10.00| .60
11.00 | 1.60 .30 <50 | 1601 4.90 .20
1.60| 1.60 50| .20 3.50( 5.80{ 2.20
420 | 1.40 30| .20 820 2.40| 7.30
1L00| L10 Jd01 .10 7.607 2.00| 2.20
1.10 | 4.60 .10 .20} 7.00 | 2.00 | 10.00
1.30 | 4.20 .10 .10} 10.00 | 4.00 | 11.00
1.10 | 8.70 Jd0( .10} 5.10 | 2.40 | 10.00
.80 ] 4.40 .10 101 L70 L0 2.40

5,10 .20 .10} 2.40| .60| 8.00
4,20 <20 .10 | 11.00 . 4.00
3.10 .20 .10110.00| 3.50| .80
1.00 .10 .10 800) 3.30 .70
1.00 .10 .10 | 6.30 .70 .50
....... 200 .oa] 5.65)......] .50

o Channel dry.
NoTE.—Daily discharge determined from poorly defined rating curve. Discharge for days for which

gage heights are missing estimated by means of rainfall diagram prepared from rainfall record at camp
near station No. 50,

Monthly discharge at station No. 55 at 2,700-foot level, near Hilo, Hawais, for 1911-12.

Mean Mean
h Run-off | Run-off
Month. dischargel (total in Month, dischargel (iotal in
foot. acre-feet). foet. acre-feet).
1911,
October 3-31. 1.56 0.30 17.90
1.45 .94 57.80
.81 .63 38.70
- 1.37 81.50
3.09 190.00
.10 3.53 210.00
941 2.91 179.00
2.46
3. 2!1) 1.70 { 1,230.00
.8
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Discharge measurements at station No. 56 at 2,700-foot level, near Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.)

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Aug.20.. . coiiiiiiiiiinnennss 0.54 0| Nov.7uuevnnnennnn... vevoennan 0.41 0
Sept. 28..cciiiiiiiniiiiiannann .40 [(| 02T § DN .46 0

Nore.—Bed of stream of sand and silt; shifting. One channel at all stages.

Daily gage height, in feet, at station No. 56 at 2,700-foot level, near Hilo, Hawait, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}-

Day. Jan.

Feb. | Mar. | Apr. | May. | June.

July. | Aug.

Sept.

Oct.

@ Channel dry.
Daily discharge, in second-feet, at station No. 56 at 2,700-foot level, near Hilo, Howaii,
- for 1911.
Day. Oct. | Nov.| Dec. Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dea.
a) 0.01 0.40
a .20 .28
ga .60 .20
a 1.10 .40
o 3.38 .10
a) 1.00 .10
ga) 1.22 .05
a 1.05 .05
(a; 1.22 .10
0.01 1.22 .10
.10
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Daily discharge, in second-feet, at station No. 56 at 2,700-foot level, near Hilo, Hawait,

Jor 1912,
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
(a)
a)
&
@)

'E‘aana

N
8 '8 a

Q

=

1.20

5.00

7.50

1.50

.50

26 .20

1 A . .10

28 .10

29 10
30

. PR PR PO,

a Channel dry.

Note.—Daily discharge determined from poorly defined rating curve. Discharge for dayé for which
gage heights are missing estimated by means of rainfall diagram prepared from rainfall record at camp near

station No. 50.

Monthly discharge at station No. 56 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

Mean Mean
h Run-off Run-off
Month. ischargsl (total in Month. | dischargs) (total in
Toot, acre-feet). Toot. acre-feet).
1912—Continued.
0.09 4.11 . 0.15 8.93
.29 17.30 .28 17.20
.42 25.60 .28 17.20
.58 34.50
.50 30.70
.05 . November. . .40 23. 80
.57 32.80 || December.................... .40 24. 60
1.01 62.10
.84 50.00 The year....ceveeuen..- .44 323.00
.30 18.40

Discharge measurements at station No. 57 at 2,700-foot level, near Hilo, Hawait, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet, Sec.-ft.
Aug. 20 .o 0.85 0.05 || NOV. 7o eeeieiecaececnaanans 0.88 0.12
Sept. 28. .o ociiiiiiiiiaiaie. .75 0| Dec. 10_.o L il .88 .12

NoTE.—Bed of stream of sand and silt; shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 57 at 2,700-foot level, near Hilo, Hawaii, for 1912,

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Xuznetsoff, observers.]

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

+0.85

Lk nd it g

¢ Channel dry.
Daily discharge, in second-feet, at station No. 57 at 2,700-foot level, near Hilo, Hawait,
for 1911.
Day. Oct. {Nov.| Dec Day. Oct. | Nov.| Dec Day. Oct. | Nov.| Dec

) ST PO 0.03| 0.01 0.05 0.40 | 0.13

R .05 oL .22 40| .10

F: JO PO .10 01 .61 .40 .10

L SO PO .11 01 1.08 .38 .10

[ SRR N .15 02 2.40 .38 .05

[T PN .18 01 .35 .02] .05 .05

N ER .40 03 .46 .02 .02 .05

- SR R 49| 05 .35 .01 .05| .05

[ 0.25°| .32 10 .46 01| .05 .05

) (1, .281 .20 05 .46 01 .01 .05
01 |...... .05
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Daily discharge, in second-feet, at statwb'/} No. 57 at 2,700-foot level, near Hilo, Hawaii,
or 19 :

12.

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

0.30| 0.20 0.10} 0.05; 0.40} 0.10| 0.30| 0.40

.20 .30 ‘05 .50 10 20 1.00

.16 .40 40| 1.00 .60 10| 1.00 .30

.70 .60 30 20 .70 10 40 .20

151 1.00 25 15 .30 05 20 .15

15 .60 .16 .15 25 .15

.90 .30 .15 .15 .40 .15

.80 .10 .10 .05 .15 .15

.70 . . .15 .15 .15

.30 . . .15 .10 .15

.35 .05 45| .10] .05 .15

.15 .05 .30 .10 .15 .10

.18 .15 .05 .15 .10 15 .05

.05 15 .05 .35 .15 10 .10

a) 15 .05 .20 .20 15 .10

(] 15 .05 05 .10 10 .10 .15 . 15

(/] .15 W05 [oo....s .05 05 .10 .50] 1.00 15

a .15 W05 |oa..s .05 .10 .10 <20 .45 15

(ag R ol sl oos| a5l lsof 25

.20 .15 .05 05 .05 .10 .05 75 .25

.50 25 05 foueaens .05 .05 .05 .70 .25 .30

.00 .40 05 ...l .05 .05 .10 .65 .20 1.35

.40 .30 [0 3 PO .05 .05 .05 ] 1.10 351 2.50

.80 .35 W05 |oeeenas .20 .25 .05 . .20 1.15

.15 .60 W05 Jaaaanes .15 .15 .05 .15 .15 .25

.10 .90 .05 .15 .05 .05 .15 15 | 1.00
. .35 .05 .15 .10 05| 1.40 .15 .40

.30 .05 .05 .10 051 1.00 . .20

.20 .05 1. .05 .10 .05 .70 . .15

.10 .05 .05 .10 .10 .40 .15 .10

....... .05 .05 10 {....... 20 0. .10

e Channel dry.

Note.—Daily discharge determined from poorly defined rating curve. Discharge for days for which
gage hteai ts I?re 5:3lsang estimated by means of rainfall diagram prepared from rainfall record at camp
near station No. 50,

Monthly discharge at station No. 57 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
k | Run-off B Run-off
Month. Jischargel {yotal in Month. | discharge| {total in
Toot. acre-feet). feet. acre-fest).
1011 1912—Continued.
0.05 2.98
.15 9.22
14 8.61
7 10.10
.33 20.
32 19.00
10 24.60
21| 149.00
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Discharge measurements at station No. 58 at 2,700-foot level, near Hilo, Hawait, in 1912.

[E. O. Christiansen, hydrographer.]

. Gage Dis- G Dis-
Date. height. | charge. Date. heiglet. charge.
Feet, Sec. feet. Feet. Sec.-ft.
Aug.20.. ... i 0.75 0.08 || NOV. 7o iiieieacieneannas 0.80 0.16
Sept. 28.... . .oooiiiiiiiiill. .60 Ol Dec. 11 . iieoiiiiiia. e .76 .10

NoTE.—Bed of stream of sand and silt; shifting. One channel at all stages.

Daily gage height, in feet, at station No. 58 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, ]§ilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

zeshR &

LT

g8 B8BER

I

¢ Channel dry.
Daily discharge, in second-feet, at station No. 58 at 2,700-foot level, near Hilo, Hawaii,
for 1911.
Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec Day. Oct. | Nov. | Dec.
0.03
.28
1.04
2.02
6.22
1.74
1.95
1.88
1.95
1.95
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Daily discharge, in second-feet, at station No. 58 at 2,700-foot level, near Hilo, Hawait,

Jfor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.20 | 0.90 | 1.50 0.10| 0.05| 1.00| 0.30 ( 1.20| 1.00
.60 .60 1 1.50 |. .50 .05 2.00 .25 | 1.00 | 3.00
.40 .40 | 1.50 |. 1.00| 3.50| 3.00 .25 1.00 .80
351 L7 | 200 (. .90 701 4,00 251 1.00 .80
10| 105| 3.00 .80 .40 .95 .15 1.056 .80
151 1,20 2.80 .20 .30 .90 .15 .80 .50
.50 4.001 2.00 |. .30 .25 196 .10 .50 .60
.40 2.50) 1.00 |. .30 .15 .55 .05 .50 .90
.40 | 1.00 .50 | .25 .30 .35 .05 L7 .90
.35 .8 .30 .30 .35 .30 .05 | 4.00 .85
1.30 .10 .30 1.56 2% .2 .051 3.00 .65
1.30 | 1.05 .25 . 1.30 .15 .90 40| 1.65 .40
3.00 .95 .20 1.10 .20 .65 .25 | 1.60 .30
3.60 .25 .15 .8 .30 .50 .40 .90 .40
1.50 .25 .10 .50 .60 .30 .40 .85 .65
1.20 .40 .05 501 .10 .35 .30 | 2.60 .95
1.05 .60 .05 .40 15 .30 | 1.00| 3.60 .56
3.50 .95 .05 .30 .20 .25 .65 .80 .30
.60 1.05 .05 .10 .30 .15 .95 ) 1,75 ] 1.60
1.65 .80 .05 .05 .10 15 2,30} 1.25 | 3.25
.40 .85 .05 .10 .10 151 2,10 ( 1.20 | 1.05
.30 | 1.30 .05 ). .15 .10 151 1,90 1.10) 4.40
.60 [ 1,40 .05 .20 .05 .10 3.50 | 1.60f 4.00
.40 | L.65 .05 .25 .05 061 1.45| 1.20} 3.2
.35 2.00 .05 .30 .05 .05 .50 .80 .90
.40 3.00 .05 .30 .15 .05 .25 .60 1 3.00
.20 2.40 .05 .25 .20 .05 1 4.50 .55 .80
10 2.2 .05 .10 .15 .05 400 1.45 .85
.05 1.00 .05 .25 .10 .05 3.00) 1.45 .70
.20 [ 1.00 .05 1. .15 .10 151 1.80 .8 .50
3.50 ....... .05 .05 I {128 P, L50{....... .50

e Chanrel dry.

Note.—Daily discharge determined from poorly defined rating curve. Discharge for days for which
gage ht?aiglhts Nare gl&issi.ng estimated by means of rainfall diagram prepared from rainfall record at camp
near station No. 50.

Monthly discharge at station No. 58 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean | p Mean
un-off Run-off
Month. Jischarg®| {yotal in Month. dischares| (1otal in
foet. acre-feet). Toet. acre-feet).
1911, 1912—Continued.
October 9-31........ooeeaae... 0.12 5.40 0.05 2.98
.. .34 20.20 .43 26,40
.78 47.90 .31 19.10
.65 38.70
1.06 65.20
.02 1.23 1.38 82.10
.41 23.60 1.26 77.50
.92 56. 60
1.25 74.40 .69 504.00
.58 35.70

Discharge measurements at station No. 59 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- G Dis-
Date. height. | charge. Date. heiZ%et. charge.
. Feet. Sec.-ft. Feet, Sec.-ft.
Aug.20. ..o 0.71 0.14 || Nov. 7. oo oeiiiiiiiacannns 0.74 0.98
Sept. 28. . .. lllIIIIIIIIII -] 0 || Dec.11... 000 olillllll .74 43

Norte.~—Bed of stream sand, gravel, and small cobbles; shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 59 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

38 B

.81

.78
.62 (ag .82
62| (e .91
60| 0.72} 1.06
.60 .60 1.19
54| .50 1.......

a Channel dry.
Daily discharge, in second-feet, at station No. 59 at 2,700-foot level, near Hilo, Hawait,
Sor 1911. A

Day. Oct. | Nov. | Dee. Day. Oct. | Nov.| Dec Day. Oct. | Nov. | Dec.

1 .02 | 0.48 | 0.12 1.32] L24

2 60| .20 .40 1.24] 108

3.. .44 1.08] 1.00 1.16| 1.08

4.. .281 .60 | 2.05 | -10f108] .7

5.. 281 .6010.20 || 25...........] .05 {1.00 60

6 24 .60 2.57 .05 .36 .56
7 241 761 2.96 .05 .28 .52 .

8 .20{1.00] 1.92 05| 24| .52

9 20{1.24) 2.96 05| .17| .76

10 170153 2.96 05| .12| .68

05 |...... .60
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Daily discharge, in second-feet, at station No. 59 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Bept. | Oct. | Nov. | Dec
(a 0.60, 1.00| 2.00 0.10| 0.80| 0.20| 2.00| 2.00
a 1.10 .80 2.00 |. .05 | 1.00 .30 | 2.0} 3.00
a .60 .55 1 3.00 6.00 [ 2.50 .30 3.00 2.00
a 30| 2.40) 4.00 75 4.00 .25 1.00} 2.00
(a) 301 1.251 4.80 70| L40| .15 851 1.80
Eag .20 1.251 3.50|....... .25 401 1.15 A5 et 40
a .40 | 4.00] 2.00|....... .50 351 2.70 .10 .35 .50
ga) .50 3.00| 1.00 |....... .40 .20 .70 .10 .40 .8
a) 10| 2.50 280 |eeannns .30 .30 .60 10 2.20 .60
() 50| L10) .50 |...oio. 30| .45] .50 .15 5.00( .50
(@) .80 | 1.25 30|....... 2.60 .40 .40 101 2.50 .30
(@) | 1.55] 1.00 . 251 .90! .40{ t.6s5| .20
0.30 | 3.50 .90 .40 .56 .30 1.55 .20
05| 5.20f 1.40 .45 .70 .45 .75 .20
.05 | 3.00| 1.80 .85 .30 .40 .50 .25
05 1.50( 1.50 .30 .55 .35 3.50 .75
.05 .90 2.20 .20 .40 1.30| 6.40 .45
.05 5.45 .90 .40 .25 .8 | 1.65 .20
.05 L7041 1.00 .55 .20 1.30) 2.05 .75
.20 551 1.25 .30 L2010 2.95) 1.151 2.05
2001 1.65| 1.90 .20 .20 2.8 .90 .90
5.00 .30 | 1.40 .10 .20 2.60 .8 3.7
6.00 .50 | 1.40 .10 .10] 3.00} 1.40] 5.00
3.00 .50 3.35 .10 0 2051 1.00 .70
1.00 .60 4.40 .10 .10 .75 .50 1.15
.25 .56 | 5.60 05 .50 .35 05 05 .60 401 1.10
. 451 4.80 05| 1.25 .10 20 051 6.00 .30 .90

20| 4.65 05 .50 .20 051 400 1.25 .75

151 3.00 05 f....... .25 10 05) 400 1.15 .70

.30 2.00 Nt P .15 .10 208 2.45 .50 .50

2.50 f.......] .05 . ...l .10 P T1 1N S 2.00 j....... .50
a Channel dry.

NoTe,—Daily discharge determined from poorly defined rating curve. Discharge for days for which
gage l%:%ghtsNare 5:,nissing estimated by mneans of rainfall diagram prepared from rainfall record at camp
near station No. 50.

Monthly discharge at station No. 59 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
. Run-off s Run-off
Month. discharge| (fotal in Month. discharge| (fotal in
oot | Bcre-feet). feet. acre-feet).
1912—Continued
on| 42 o8| 23
118 79.70 48 2950
70 41.70
] 1.30 79.90
8| 2 HE| &8
118 71.30 . -
212 126,00 90| 65400
.83 51.00
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Discharge measurements at station No. 60 at 2,700-foot level, near Hilo, Hawait, in 1912.

[E. O. Christiansen, hydrographer.]

G Dis- G Dis-
Date. height. | charge. Date. heig\?c. charge.
Feet. | Secft. Feet. | Secft.
AUZ 20 0 iieiiiiiiiiiiiaeeans 0.55 0,08 [| NOV. 7 ceeoieiiiiiiniannnnn 0.56 0.04
Sept. 28 . .34 Ol Dec.1l. . cceeminnaneenncanan .54 .03

Nore.—Bed of stream sand, gravel,and small cobbles; probably shifting. One channel at all stages.

Datly gage height, in feet, at station No. 60 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

e Channel dry.
Daily discharge, in second-feet, at station No. 60 at 2,700-foot level, near Hilo, Hawaii,
for 1911.
Day. Oct. | Nov. | Dee. Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec,
0.01 1.66
.14 1.52
74 .62
1.66 1.38
6.02 1.04
2.50 || 26 ceeeeen... .01 14 .56
2.90 || 27 .o...... .01 .42
2.50 | 28...........| .on] .02| .42
2.90 [l 20. ... . o0l oLf .on| .82
2.90 1§ 30...........] .01 01 .56
N Blececinnnenn B B SO .50




ISLAND OF HAWAIL . . 319

Daily discharge, in second-feet, at station No. 60 at 2,700-foot level, near Hilo, Hawaii,

Sfor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | 8ept. | Oct. | Nov. | Dec.

) PR T eeeeo| 0301 0.8 |..oolfioeaans 0.10{ 0.10{ 0.80} 0.10] 1.00{ 0.70
2 .30 . .10 .10 1.00 10| 1.00 1.00
3 301 170 1.50 101 2.00 .50
4 .20 .30 2.00 101 1.00 .20
.20 .20 .30 .10 .20 .10
.10 10 .20 .10 .10 .10
.05 10 .60 .10 .10 .10
10 .05 .10 .10 .10 .20
.10 .10 .10 .10 . 60 .10

.10 .10 .10 J10 | 2.50 .10
.60 .10 .05 10| 2.00 .10
30 .10 .10 10 .50 .10
20 .10 .10 .40 .10 .30 .10

70 . 10 .10 .10 .10 .10
.00 40 30 .10 .10 .10 10
50 40 .05 .10 .10 80 .30
.30 .30 .05 .05 .70} 1.40 10
90 .10 .05 .30 . 10

30 .10 .10 .05 .30 .50 10

50 10 .10 .05 . 80

.20 .10 .10 051 1.10 .30 .40

.10 10 .10 65 . .30 | 1.40
.20 .10 .10 .05 1.50 . 3.00

.20 .10 .10 .05 . 20| 1.10

.30 10 .10 .05 10 10 30

.20 40 .10 .05 .10 .10 .30

.10 05 .10 051 3.30 .10 .20

.10 10 .10 2.00 .50 .10

.10 .10 .10 05§ 2.00 .40 .26

.10 10 .10 10{ 100 .10 .10
2.00 .10 i (1 TR, (1) U, .10

e Channel dry.

Nore.—Daily discharge determined from rating curve Ia.irl¥ well defined except for flood stages. Dis-
chs;rtge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.

Monthly discharge at station No. 60 at 2,700- foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
; Run-off Run-off
Month. Jischargs| (tota] in Month. dischargs| (fotal in
Teot. acre-feet). foot, |Bcre-feet).
1911. 1912—Continued.
0.05 198 | June...o.eeeommmiiinniiiaaaas 0.10
.31 18.70 | July . oo .18 11.10
1.02 62.90 §| August.. ... eooiiiiiiaiiiies .16 9.84
September.................... .28 16.70
October........... e .54 33. 20
.01 .61 |} November.........c..ocomi.t. .59 35.10
.05 2.88 || December.......coevvuennnnnn .39 24.00
.56 34.40
.83 49, 40 The year......ccooaaan. 32 235. 00
.20 12.30

Discharge measurements at station No. 61 at 2,700-foot level, near Hilo, Hawaiz, in 1912.
{E. O. Christiansen, hydrographer.] -

as Dis- Gage | Dis-
Date. height. | charge. Date. height. | charge.
Feet. | Secft Feet. | Secft.
AUZ 0. 0.33 0| NOVa T 0.21 9.0
Bept. 2L llllIlI 20 . Dee. 11,0l 24 L0l

Note.—Bed of stream of silt and sand; shifting. One channel at all stages.
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Daily gage height, in feet, as station No. 61 at 2,700-foot level, near Hilo, Hawaii, for
1912.

[Bomin, Bilikov, Goorko, Belayeff, 8élitonott, and Kuznetsoff, observers.]

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

@ Channel dry.

Monthly discharge at station No. 61 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
Run-off Run-off
Month. discharge| (rta7in Month. discharge | 4ot) in
in second- in second-
fest. acre-feet). Toot. acre-feet).
1912—Continued.
a0.06 [} 007 4.00
a.08 .10 6.00
a.15 .10 6.10
L12 6.90
.16 9.90
0.000 .18 8.90
.005 .11 6.90
17
.32 .12 83.40
.08

a Estimated.

NoTE.—Mean monthly discharge estimated directly from gage heights and measurements. Discharge
for periods for which gage heights are missing estimated by means of rainfall diagram prepared from rain-
fall record at camp near station No. 50.
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Discharge measurements at station No. 62 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

Ga; Dis- G Dis-
Date. height. | charge. Date. height. | charge.
. Feet. Sec.-ft. Feet. Sec.-ft.
Aug.20. .o 1.19 825 | NOV. T eeieivceeeecceeaa 1.25 4.66
Septe28aceneniiiiiniaaa. .84 ATl Dec. 1l i 1.23 3.64

Nore.—Bed of stream of cobbles and bowlders. Some bedrock exposed. Section rough near gage;
station probably permanent. One channel at all stages.

Daily gage height, in feet, at station No. 62 at 2,700-foot level, near Hilo, Hawait, for 1912.
[Bomin, Bilikov, Goorko, Belayefi, Selitonott, and Kuznetsoff, observers.}

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

158

e Channel dry.
Daily discharge, in second-feet, at station No. 62 at 2,700-foot level, near Hilo, Hawait,
Sor 1911.
Day. Oct. | Nov.| Dec. Day. Oct. | Nov.| Dee. Day. Oct. [ Nov. | Dec.
1.38 || ... 10.20 22.50
1.38 7.20 3.40
1.20 5.00 3.40
1.20 3.40 22.50
1.20 3.40 12.80
1.29 3.60 8.40
1.38 | 3.60 5.40
2.23 .138.80 5.00
3.40 3.8 12.80
2.23 3.01 12.40
12.00

14694°—wsp 336—14—21



322 WATER RESOURCES OF HAWAII, 1012,

Daily discharge, in second-feet, at station No. 62 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912,
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. | Oct. | Nov. | Dec
40| (e 6.00]20.00)19.00| 0.70) 3.60| 100/ 25.00| 3.00| 50.00 | 25.00
1. 40 Eﬂ 12.00 | 15.00 | 19.00{ .70 7.50| .80 30.00| 2.20( 60.00 | 40.00
140 | (o 8.40| 12.00( 19.00( .70} 15.00 | 73.00 | 50.00 | 3.00 | 40.00 | 15.00
140} (a) 4.40| 1200 | 20.00| .70 | 11.00| 14.00 | 85.00 | 3.40 | 70.00 | 18.00
L4 (9) 190 1200|2700 .70| 8.40| 6.50|16.00 | 210 14.00| 6.90
L4 (o 275111.00122001 .65] 500] 6500|1600 1.90|10.00| 5.40
L40 | (o 3.60|60.00|1500{ .65] 570| 3.15|33.00( 1.40| 4.40| 840
160 20 7.00 | 50.00 { 12.00| .65| 450) 260 880 1.20| 5.40} 16.00
L40| (o 11.00|40.00{10.00| .70| 3.40] 3.10| 6.30 | 1.00|26.00 | 10.00
12| (o 8.40(28.00| 840| .70| 3.40| 3.60| 540 2.60|60.00 | 540
.90 (ag 8.80122.00| 540] .70|33.00| 3.10| 440} 210}50.00| 290
.90 | (o 2400 16.00] 240( .70(1500| 2.60] 11.00| 9.10}24.00 | 290
.80 275(29.00§13.00] 2000| .70| 6.30] 4.50| 5.00| 3.40{2500| 2.10
.80 210]36.00] 6.90| L60 75119.00| 540| 440 7.20] 9.50| 225
.50 .70)30.00) 520 1.40| .80|14.00) 1500 400 7.00)| 520 540
.351 .10/26.00! 800| 1.10| .80 |1200| 3.00| 660} 6.60| 45001200
.30 .10(23.0011200]| LO0| .90|19.00| 2.75| 3.40| 85.00 | 80.00 | 8 40
.30 .10(3500]| 810| .70( LO00|10.00| 500| 3.10| 17.00]25.00 | 3.40
.25 .10 1L.60) 840) LOG| L20) 275) 7.20] 210 21.00) 29.00 | 12.00
.25)10.00|20.00} 88} 1.00| 130} 260| 300| 1.70 | 56.00 { 12.00 | 46,00
21 .25|40.00 | 10.00] 9.10| L00| 1.60| 3.00| 2.00| L30|60.00 | 1100 | 17.00
22... .20 (80.00! 880 }18.00{ 1.40| 2200} 300| 1.60| 1.65]29.00 | 1200 | 62.00
2. .15)90.00 | 11.00 | 17.00] 400| 2.00| 3.00] L20] 120 8500 14,00 | 90.00
24, .15 50.00| 9.00(20.00| 2.60{ 3.00| 3.00| L60f 110 32.00| 10.00 | 86.00
25. .15 1200) 7.20]|20.00] 200 6.00| 3.60| 1.40{ .90| 6.60( 6.00] 2500
26 15| 5.40| 540(20.00] 115|1200| 3.30f LOG| .75| 3.60| 4.60|61.00
27 .15 400| 275(1800( 100 20.00| 4.40] 6.90 .60 90.00| 3.60 | 30.00
28. L101 4001 250119.00| .95(1500( 3.00) 6.00( .50(60.00{11.00( 7.20
2... .10f 400( 22011500 .90(1200| 275) 500 .40(50.00| 18.00| 6.00
30... [ {1 PPN 3.30 | 18.00 .80 ] 9.00| 1.90| 400 500(47.00| 540 500
31 L10 ...l 36.00 |....... (1 RN 130 5.00....... 48.00 [....... 5.00
o Channel dry.

NoTE.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heIl}hts are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.

Monthly discharge at station No. 62 at 2,700-foot level, near Hilo, Hawati, for 1911-12.

Mean Mean
Run-off Run-off
Month. Qdischargs| (fotal in Month, discharge| (total in
Tost. acre-feet). foot, [acre-feet).
1911. 1912—Continued.
a; 408. 00
October10-31................. 3.46 152 195.00
November e 14.20 847 463, 00
December 16.10 895 397,00
672.00
1,380. 00
.68 41,80 || November............... .. 1,030, 00
10. 50 604.00 || December.................... 20.70 | 1,270.00
13.40 824.00
18.10 | 1,080.00 The year-.............. 11.50 | 8,360.00

Discharge measurements at station No. 68 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

Ga, Dis- Ga Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet.| Secfi.
Aug. 20, ...l 0.45 0.05 || NOV. 7oeeeeieiaiiiainaanan. 0.47 | 0.10
Sept.28 ...t .40 0fl Dec. 1o ceioneniiiiiimnnnaa .48 .03

NotE.—Bed of stream of sand aud silt; shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 63 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeft, Selitonott, and Kuznetsoft, observers.]

Jan.

Feb.

Apr.

June. | July. | Aug. | Sept.

Oct.

.50 .60
- I
.56 .50
.55 .52
«50 ...

Monthly discharge at station No. 63 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
Run-off . Run-off
Month. Jischargs| (fotal in Month. Jiseharge) (sotal in
foot, | acre-feet). " Yoot  |Bore-feet).
p 1912—Continued.

a(.04 246 June....oooeii 0.005 0.30
a,10 5.95 | July. ...l .07 4.60
a,12 7.38 )| August...............oo.... .08 5.00

September.................... .09 5.30
ctober...................... .12 7.50
.002 .10 || November... ................. 12 6.90
. 8(1)3 .20 )l December.................... .10 6.10
.01 90 The Year. .............. .05 38.20
.006 .
a Estimated.

Nore.—Mean monthly discharge estimated directly from gage heights and measurements. Discharge
for periods for which gage heights are missing estimated by means of rainfall diagram preparéd from rain-
fall record at camp near station No. 50.

Discharge measurements at station No. 64 at 2,700-fool level, near Hilo, Hawait, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-~
Date. height. | charge. Tate. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
AUg.20. . eoniii i 0.58 0.01 {| NOV. 7oeocii i iecciiieaaes 0.08 0.03
Bept. 28. .. i .40 Dec.1leieieneiiniinicenanans . .03

Note.—Bed of stream of sand an.d silt; shifting. One channel at all stages.
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Daily gage height, in feet, at station No. 64 at 2,700-foot level, near Hilo, Hawait, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

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

Monthly discharge at station No. 64 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Run-off Mean Run-off
Month, Jischargol (iotal in Month, - dischargo| (total in
Teot. acre-feet). }eet. acre-feet).

1912—Continued.

(.06 3.69 0.07 4.00
a.16 9,51 .06 4.00
a. 40 24.60 .09 5.50

A2 7.10
.16 9.70
.003 .20 .15 7.10
.003 .20 .13 7.90
.20 12.10
.20 11.90 Theyear............... .11 74,80
.08 5.10 -
a Estimated.

NoTE.—Mean monthly discharge estimated directly from gage heights and measurements. Discharge
for periods for which gage_hei%ts are missing estimated by means of rainfall diagram prepared from rainfall
record at camp near station No. 50.
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Discharge measurements ai station No. 65 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.}

Gage Dis- " Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
AU 20, eeeeeeeeeaaennnes 1.56 0.38 | NOV. 7eee oo, 1.54 0.19
Bept. 28.. ...l 1.39 0 || Dee.ailillliliiIIIIIIL 154 18

Bed of stream of sand, gravel and silt; shifting. One channel at all stages.

Daily gage height, in feet, at station No. 65 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

....... RPN I W 18 B 182N SRR PPN PSRRI R A,

55
88 154

68| 154

60 ] 1.5

55| 158

. 18| 162

19| 152

i 66| Leo| 154

. 66| 1 68| 163 160

200 ..l o |0 166 | 163 | Il 1517 st Sl Lso| vez| 172
21 1500 | re2| re7)...... eevvenefoeneend] 152 1501 | 162 158
22 4 58| 1. 5211727 163 186
1 166 ...

. Ti'6a

1.90

188

1.60

Daily discharge, in second-feet, at statq'o? No. 65 at 2,700o0t level, near Hilo, Hawaii,
or 19

11.

Day. Oct. jNov.| Dec. Day. Oct. [ Nov.] Dec. Day. Oct. | Nov.| Dec.
............ 0.250.68] 0.75

4 .25)] .61 .25

4 o.25) .54 25

. 25| .47 .75

............ 251 .37 .10

............ .25 .13 .10

....
.
1
s
153
Y
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Daily discharge, in second-feet, at station No. 65 at 2,700-foot level, near Hilo, Hawati,
Sfor 1912.

Oct. | Nov.
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NorE.—Daily diseharie determined from rating curve fairly well defined excep$ for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.

Monthly discharge at station No. 65 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

Mean Mean
: Run-oft : Run-oft
Month, Jischarge| (total in Month, discharge| (fotal in
foot acre-feet). Teet. acre-feet).
1911, 1912—Continued.
October 10-31.... 0.24 10.60 || June. 0.10 5.9
50 29.90 .45 27.70
.92 56. 50 .35 21.
.51 30.30
.87 53.50
.10 6.15 || November. - .90 53.60
.54 31.10 || December....eeencacennnnnnnn. .79 48.60
.64 39.40
.98 58.30 Theyear.....coeeeuen. .56 406.00
48 29. 50

Discharge measurements at station No. 66 at 2,700-foot level, near Hilo, Hawati, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. heiZ%t. charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Aug.20.cieiieii e 0.43 0.05 [| NOV. 7eeeoiiiaaiaiaenanas 0.45 0.
Sept. 28, i (a) (a) B 0 1T O, .44
o Channel dry.

Note.—Bed of stream of sand, gravel, and silt; shifting. One channel at all stages.
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Dailygageheight, in feet, at station No. 66 at 2,700-foot level, near Hilo, Hawait, for 1911~12.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.)

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

. aChannel dry.

Monthly discharge at station No. 66 at Z,7b0-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
Month. disehargel (B0 Month. dischargo] AR
T eeg. acre-feet). foot . facre-feet).
1912—Continued
a0.02 June. 0.03 1.80
.06 3.57 || July.. .04 2.60
a 05 3.08 || Augus .05 2.80
Septem .05 3.20
October. . .07 4.40
.0t .60 || Novembe 07 4.20
. 8% 5. 2‘0) December .06 3.60
100 5.30 .05 37.20
.04 2.40
e Estimated.

NoTE.—Mean monthly discharge estimated directly from gage heights and measuremnents. Discharge for
periods for which gage heights are missing estimated by means of rainfall diagram prepared from rainfall
record at camp near station No. 50. .
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Discharge measurements ot station No. 67 at 2,700-foot level, near Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.]

Dis- Dis-
Date. charge. charge.
Sec.ft. Sec.t.
Aug.20...cociiiiaeiiaean 0.0 || Nov. 7eceennneecanaananannnn 0.11
Sept.28.. . llllllIllIIIl 0| Dee 11 Il .36 .10

Nore.—Bed of stream of sand, gravel, and silt; shifting. One channel at all stages.

Daily gage height, in feet, at station No. 67 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Apr. | May. | June.

¢ Channel dry.
Daily discharge, in second-feet, at station No. 67 at 2,700-foot level, near Hilo, Hawaii,
Jor 1911.
Day. Oct. Day. Oct. |Nov. Nov. | Dec.
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Daily discharge, in second-feet, at station No. 67 at 2,700-foot level, near Hilo, Hawaii,

. Jor 1912,

Day. Jan. | Feb. | Mar, { Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.15| 0.05| 0.30| 0.15| 0.30 | 0.40
L2510 .05 40| J15] .20 .50
40| 50| .60 .20 .50 .30
.30 .25 .70 .20 .30 .30
. 20| .45) .15 .30} .15
20| J15] .45 .15 2201 .15
.20 50 451 .10 .20 .15
A5 .15) .25 Jd0 .15 .25
.15 .20 .25 .10 .50 .15
01 .25 .20F .13{ .70 .15
.40 .20 .20] .15{ .60] .10
.30 200 .25 .20 .30} .05
.20 .25 .20 <20 .35 .05
.65 .25 .20 .25 510 .15
50 .20 .20 .25 .10) .15
45| .30| .25 .25 .55 .20
.40| .15| .25| .50{ .65| .15
.30 <20 .15 .30 .35 .10
.10 .25 151 .31 .30} .15
Jd0| .20 J10) L50) .25 .40
A0 .15 J10f .40 .20 .20
.10 .10 .15 .40 .20 .55
.20 .05 .05 .60 .30 .70
.30 .10 .05) .35| .20] .50
.15 .05 .05 .15 .15 .25
L2011 051 .05 154 151 ,65
201 151 .05 W70 .15 .40
.15 .10) .05 .60 .35| .15
.15 L1000 05| .50 .30| .15
151 1010 .20 .43 .15 .10
.10 P {3 P 230 foaa.oas .10

station No, 50.

@ Channel dry.

NoTtE.—Daily discharge determined from poorly defined rating curve. Discharge for days for which
gage heights are missing estimated by means of rainfall diagram prepared from rainfall record at camp near

Monithly discharge at station No. 67 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
: Run-off h Run-off
Month. discharge| (total in Month. Jischargel (total in
Toet. acre-feet). feot. acre-feet).
1911, 1912—Continued.
October 21-31......... O 0.15 .28l June...ocoeeiniiiiiiiiinnnnnt 0.15 8.90
November. .. .26 15.80 | July....... 24 14.80
. 34.80 || August...... A7 10.50
September. . .... .23 13.70
October. . ... .29 7.80
.10 6.15 i| November. .30 17.90
.10 5.75 || December... .25 15.40
.25 15.40
.35 20.80 Theyear. ...ccceuvanuen .22 159.00
.20 12.30
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Discharge measurements at station No. 68 at 2,700-foot level, near Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.] *
Gage Dis- Gage Dis-
Date. heiZ%t. charge. Date. height. | charge.
X Feet. See.ft. Feet. Sec.-ft.
Aug. 20 ...l 0.96 4.28 || NOV. 7 oo 1.23 5.66
Sept.28. ...l .54 78 0 Dec. 11 oo, 1.15 5.13

NoTE.—Bed of stream of cobbles and bowlders with some exposed bedrock. Section near gage, rough.
Station probably permanent. One channel at all stages.

Daily gage height, in feet, at station No. 68 at 2,700-foot level, near Hilo, Hawadi, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

1.32 S RN R I

2. .41} 1.41| 1.41| 1.80 .80 | L78

Daily discharge, in second-feet, at station No. 68 at 2,700-foot level, near Iilo, Howaii,

Jor 1911.
Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec.
13.80 | 11.50
13.60 | 5.50
13.40 | 3.90
13.30 | 11.50
13.20 | 8.20
9.20) 7.28
5.02| 7.10
5.10] 7.10
4.701] 8.20
4.62 | 7.55
...... 7.10




Daily discharge, in second-feet, at stut
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ion No. 68 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912,
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

2.40{ 0.20|10.00 | 13.00 | 11.00 | 1.70 | 6.50 { 2.00 | 10.00 | 3.00 | 15.00 | 10.00

2.40 .20 112,00 112,00 § 11,00 | 1.70| 7.20| 1.70 | 14.00 | 4.00{ 10.00 ] 15.00

2.40 .20 9.00)11.00|11.00| 1.70| 7.40115.00]16.00 | 4.60 { 18.00 { 10.00

2.40 .20 7.10 | 10.00 | 11.00 | 1.60 | 7.60 | 11.00 | 20.00 §| 5.30 | 15.00 | 10.00

2.40 .20 | 4.70|12.00|12.00| 1.60| 7.80{10.00 | 12.00 | 3.20 | 12.00 | 6.60

2.40 .20 | 3.20]12.00|13.00| 1.60] 6.50| 5.00| 8.90| 2.90| 5.00| 6.30

2.40 20| 4.30(18.00{15.00 | 1.65| 7.10| 4.60|17.00{ 230 | 6.00{ 9.20

2.50 .20 7.00}16.00 {14.00 | 1.70 | 6.00 | 4.20 | 9.00 | 2.20 | 6.90 | 12.00

2.40 .20 | 9.60{15.00 {13.00 | 1.80| 4.80} 5.30| 8.00| 3.10| 6.30| 9.50

2.40 .20| 9.50 | 1400} 9.00 | 1.90 | 5.00| 5.10| 7.50 | 4.00 | 15.00 | 6.80

2.30 .20 [ 9.40 | 13,00 | 8.00 | 2.00 | 15.00 | 5.00| 7.00 | 3.50 | 15.00 | 5.10

2.30 .20 | 13.00 .40 | 5.60 | 2.10 | 11.00 | 4.90 | 10.00 | 8.20 ( 13.00 | 3.90

2.00| 3.90|14.00{ 11.00 [ 4.00| 2.20| 7.20| 6.00| 7.70 | 6.00 | 14.00| 3.10

2.00| 3.60 [16.00| 7.00 4.00| 2.30|12.00| 7.10| 7.10| 7.70| 8.80| 3.80

1.40| 1.60 | 15.00 | 7.20| 4.00| 2.00 | 10.50 | 11.00 | 5.60 | 7.60| 6.30| 6.70

.80 .50 |13.00| 7.20| 3.10| 1.80 | 9.50 | 6.00{ 7.60 | 7.30 | 20.00 | 11.00

.60 .30 11200 7.20| 5.00| 2.70 | 890 4.50 | 5.50 { 20.00 | 23.00 | 9.10

.50 .20 116.00| 7.20| 2.70| 3.60 | 6.40| 6.80| 5.10 [ 11.00 | 13.00 | 5.60

.40 .20 | 10.00| 8.10| 2.70 | 4.40| 3.90| 9.10 | 4.20]13.00 | 15.00 | 11.00

.40 | 5.00(11.00| 8.60| 260 | 5.30| 3.80| 5.00| 3.20 | 18.00 | 11.00 | 18.00

.40 ]10.00 | 9.40 | 8.80| 2.50 | 6.30| 4.00{ 3.30| 2.30 | 18.00 ] 10.00 | 12.00

.40 11500 | 8.701 9.30 | 2.50; 7.20| 4.00| 3.00| 2.50 | 15.00 | 11.00 | 20.00

.40 120.00| 9.60| 9.40| 2.60| 8.10}| 4.00| 2.20| 2.00| 20.00 | 12.00 | 25.00

.40 | 15.00| 9.00| 11.00| 2.80| 9.00 | 8.00| 2.30 | 1.60 | 15.00 | 10.00 | 18.00

.30 | 10.00 | 8.50 { 11.00| 2.60]10.00 | 5.00 | 2.30 | 1.30|12.00| 7.00 | 11.00

2..iiiiiann. .30 7.20| 7.20]11.00| 2.40 | 11.00 | 5.10 | 1.70| 1.10|10.00 [ 6.20 | 22.00
P-4 .40110.00{ 5.90{11.00} 2.20|12.00| 5.30| 8.10| 1.10{20.00| 5.10 { 15.00
. .30]110.00] 3.40|11.00] 2.00]11.00| 4.90| 5.00 .80 20.00 | 9.80] 8.00
2. .30|10.00) 3.30]11.00 2.00| 9.00| 4.70 | 4.00 .70 |1 20.00 | 12.00| 8.90
b ) 11 1N PR, 3.70 | 10.00 | 1.80| 7.50 | 3.50 | 3.00| 4.00|18.00| 6.60| 5.00
;3 .30 [.......] 15,00 .......| 1.80|....... 2.40 | 3.00|.......[ 12,00 f....... 5.00

NoTE.—Daily dischar;

at the camp near station

determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily

0. 50,

Monthly discharge at station No. 68 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

M Mean
. i Run-off : Run-off
Month, | Lischarge) (gotal in Month, dischargd (total in
Toot, acre-feet). Teots gcre-feet).
1912—Continued.
2.65 57.60 4.55 271
9.79 582 6.61 406
8.47 520 5.39 331
6.76 402
10.20 627
1.31 8.06 11.30 672
3.21 188 10.40 640
9.34 574
10.70 637 7.67 5,120
5,97 367
Discharge measurements at station No. 69 at 2,700-foot level, near Hilo, Haweii, in 1912.
[E. O. Christiansen, hydrographer.)
Ga, Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.ft.
0.71 1.28 || Nov.8... 0.80 2.84
. .49 (| Dec. 11.. 75 1.80

Nore.—Bed of stream of cobbles and bowlders with some exposed bedrock. Section near gage, rough,
but probably permanent. One channel at all stages.
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Daily gage height, in feet, at station No. 69 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

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

Daily discharge, in second-feet, at statw}z No. 69 at 2,700-foot level, near Hilo, Hawais,
or 1911.
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, at station No. 69 at 2

Mar.,

Feb.

Mean
discharge)

in second-
feet.

Jan.

Day.

Daily discharge, in second-feet

ys for which gage heights are missing estimated from diagram prepared fromn record of daily

Month.
1911,
1912.

N o'nz:t.—]gaaﬂy discharge determined from rating curve fairly well defined except for flood stages.
e for

Monthly discharge at station No. 69 at 2,700-foot level, near Hilo, Howaii, for 1911-12.

rainfall at the camp near station No. 50.

charg
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Discharge measurements at station No. 70 at 2,700-foot level, near Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.ft.
Aug. 2l .. 0.75 0.49 || NOV. 8 oo iiciccaicaaann 0.97 0.93
Sept. 28 ........lllllIIE 73 17 || Dee. 111l o .90 .28

Note.—Bed of stream. of gravel with some small cobbles; probably shifting. One channel at all stages.

Daily gage hetght, in feet, at station No. 70 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Jan.

Feb. | Mar.

Apr.

May.

June.

July. | Aug.

Sept.

Oct,.

Daily discharge, in second-feet, at station No. 70 at 2,700-foot level, near Hilo, Hawait,

Jor 1911.
I
Day. Nov Dec Day. Nov. | Dec. Day. Nov. | Dec.
0.8 [F 11 eieiiiiaefaeannes 0.5 1.9 0.9
B2l cemeean .8 1.9 .6
B 13 1.4 1.2 1.8 .6
A4l 1.4 1.5 1.8 .9
Y 3 I T 13 5.6 1.8 .6
P S I L, 1.2 2.6 1.0 .6
B S | I ¥ 1.3 2.8 .9 4
O 18 1.4 2.8 1.0 .4
B 19t 1.6 2.8 .9 .6
B 200l 1.9 2.8 .8 2
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Daily discharge, in second-feet, at station No. 70 at 2,700-foot level, near Hilo, Howedi,

Jor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. [ July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.50| 2.00} 200§ 0.05] 0.40} 0,10 1.00| 0.40| 2.00| 2.00
1.05| L5071 2.00 .05 .85 10| 2,00 401 2.001 3.50

.80 1.20] 2.00 .05] 2.00f 1.50( 3.00 .50} 3.00( 2.00
70| 2,201 3.00 051 1.50f 1.05( 4.00 551 2.00| 1.50
.40} 1.25] 3.8 .05 1.05 .80 | 1.30 .45 1.00| 1.05
.35 .351 3.00 .05 W50 .70 115 .40 1.00| 1.05
.65 3.50¢ 2.00 .05 .70 .70 1.85 .35 1.00} 1.10
.65[ 3.001 1.20 .05 .60 .35| 1.10 351 1.05] 1.30
.65 2.50 ] 1.00 .05 .45 .70 .85 .40 190 1.00
851 1.65| 1.05 .05 .50 .75 .80 .40 3.50 .85
.51 1.85 .80 051 1,55 .70 .70 .351( 3.00 .90
1.80 | 1.55 75 L0 1.20 .85 100 651 2.00 .80
3.35| 1.80 601 .1 .75 60| .75 50| 215 .70
3.60 .80 .40 101 1.35 .55 .80 .80 1.35 .80
2.007 .80 .20 .10 1.00 .60 .65 .80 | L00| .8
1.50 .90 .10 .05 80 .40 .80 L70] 3.05) 1.30
1.00] 1.00 . .10 .60 .35 .70 1.50) 3.95 .
1.501 1.05 .35 .10 .40 .40 .65 . 2.10 .80
L7011 1.25 .30 .20 .35 .62 L6041 1.45{ 2.00 .30
.90 1.55 .30 .35 . .30 .680] 255§ 1.90| 1.90
.65 1.55 .30 .35 .30 .20 55 1,501 1.55) 1.40
.701 1.50 .30 .35 A0 . W55 1.45( 1401 2.45
55| 1.55 .50 .35 .50 .15 .45] 3.00] 1.65] 400
60| 1.45 .35 .35 .80 .25 .351 1.95] 1.30| 3.00
.60 | 2.30 .30 .35 .50 .20 .30) 1. 1.05 .
.951 3.25 30 .35 .35 .10 .30 1.00 .90 | 2.40
.70 3.05 201 .80 .55 ;3 . 4.50 .90{ 3.00
501 2.90 .10 .20 .35 .40 L1581 4.00) 1401 1.30
.35 2.00 .10 .20 .25 .30 151 3.00) 1.40] 1.15
W70 1.50 010 .20 L2040 .20 401 2551 1.20 .50
3.00|.-..... A0 feenanon .10 20 feeannan 2.00{...-.-. .50

NoTE.—Daily discharge determined from poorly defined rating eurve. Discharge for days for which
ggage heightsare missing estimated by means of rainfall diagram prepared from rainfall record atcamp near
station No. 50.

Monthly discharge at station No. 70 at 2,700-foot level, near Hilo, Hawais, for 1911-1912.

Mean Mean
Run-off : i Run-off
Month. dischargsl (1511 in Month. | Lischargd) (total in
‘oot acre-feet). oo, |aere-feet).

1911. 1912—Continued.
November 13-30. ... ........ 1.40 50.40 0.18 10.70
December........c.ocoiiaaat 1.15 71.10 .68 . 41.80
A7 28.90
.92 54.70
.19 11.70 1.31 80. 60
. 29. 30 1.79 107.00
1.05 64.60 1.43 87.90
1.76 105.00

.90 55.30 The year............... .93 678.00

Discharge measurements at station No. 71 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. hei;it. charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Aug.2l...ooooieiiiiiiiiiial. 0.61 0| Nov. 8. ot 0.65 0.
Sept. 28.cceiiimieiiias W60 facernanann Dec.Ileeeniininiiiiinnns .60 .07

NoTE.—Bed of stream of silt, sand and gravel; shifting, One channel at all stages.
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Daily gage height, in feet, at station No. 71 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Day. Jan.

Apr,

May. | June.

a Channel dry.
Daily discharge, in second-feet, at station No. 71 at 2,700-foot level, near Hilo, Hawaii,
for 1911. -
Day. Nov. Day. Nov. Dec.
........ 0.30
......... .30
0.10 .30
.10 .30
.10 .25
.10 .25
.10 .25
.10 .25
.10 .25
.10
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Daily discharge, in second-feet, at station No. 71 at 2,700-foot level, near Hilo, Hawati,

Jor 1912,

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

0.10{ (s) 0.10 | 0.30 0.05} 0.05| 0.30| 0.10] 0.10| 0.20

10| (@) .10 .20 .10 .05 .40 .05 .10 .50

10| (e) .10 .15 .20 .20 .50 .10 .10 .20

10| (e) .05 .30 .20 .10 .60 .10 .10 .10

A0 (e) .05 .16 ".20 .10 .10 .05 .10 .05

10 0 (e) .05 .50 15 .10 .10 .05 .10 .05

.10 Ea .15 .60 .10 .05 .20 .05 .10 .05

.10 a 20 .50 .10 .05 .10 .05 .05 .05

A0 | (e .25 .40 .10 .10 .10 .05 .15 .05

10 (e) .20 .15 .10 .10 .10 .05 .30 .05

0] (e) .30 .10 .10 .10 .05 .05 .20 .05

05 ] (a) .40 .15 .10 .10 .10 .05 .10 .05

051 0.05 .35 .10 .10 .10 .05 .05 .10 .05

.05 .05 .45 .10 .10 .05 .05 .05 .05 .05

.05 .05 .50 .15 .10 .10 .05 .05 .05 .05

051 05| 501 .15 100 .10 .05) .05 .15 .05

.05 .05 .50 .20 .10 .10 .06 .30 .30 .05

.05 .05 .50 .20 .10 .10 .05 .20 .10 .05

.05 .05 .30 .20 .05 .05 .05 .10 .10 .05

.05 .10 .45 .20 .05 .05 .05 .10 .10 .10

.05 .30 .30 .20 .05 .05 .05 .20 .10 .10

.05 .50 .25 .20 .05 .05 .05 .30 .10 .15

.05 .70 .30 .20 05 .05 .05 .60 .10 .30

.05 .60 .20 .30 .10 .10 .05 .30 .10 .10

.05 .40 .20 .30 .10 .05 .05 .10 .05 .05

260 .05 .20 .10 .30" .10 .05 .05 .05 .05 .20
b7 SO, .05 .20 .10 .30 .10 .10 .05 .70 .05 .20
28l .05 .10 .05 .25 .05 .10 .05 .50 .10 .05
29, il .05 .10 .05 .20 .05 .10 .05 .30 .05 .05
30 i 205 |ea.... .10 .10 .05 .10 .05 .15 .05 .05
;) SR, 05 [eeeaee] W50 |aaaalt .05 [ (115 PR, P {18 N .05

o Channel dry.

Nore.—Daily discharge determined from poorly defined rating curve.

Discharge for days for which

gage heights are missing estimated by means of rainfall diagram prepared from rainfall record at camp near

station No. 50.

Monthly discharge at station No. 71 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean - Mean

A Run-off : Run-off

Month. | dischargs| (total in Month. discharge) (total in

feot. acre-feet). feot. acre-feet).

1911, 1912—Continued.
November 13-30. .. ccceuuen... 0.10 0.05 2,98
December.......ccooeiaaa.. .24 .10 6.15
.08 4.92
; 1912, o 2 T
BNUATY e coveeecrncnnnacnanans . . .

February..eeeeveeenniniannns Jd2 A1 6.55
k{arlplh ....................... %54 .10 6.15
Moyl s 13| 9380

14694°—wsp 336—14—22



338

Discharge measurements at station No. 72 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

WATER RESOURCES OF HAWAII, 1912,

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Secft. Feet. | Sec.-ft.
Aug 21 ... ..., 0.91 Ol NOV. 8. eeneiieeaeiaaaanan 1.00 0.04
Sept.o8.. . .lllllllllIl .88 1. eeen|| Dee 11T R .96 0

Note.—Bed of stream of silt, sand, and gravel; shifting. One channel at all stages.

Daily gage height, in feet, at station No.72 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

1 ..
2 96
3 ..
4 1731 IO O
5 94 1.00
[ 90 |. 1.00
7 88 1.00
8 89 1.00
| 2SR PRSP S ) T IS < OO ORI PR BN <) B B O ) N S I PO, 1.00
10. 98 1.00
11, 94 |. .96
12, .02 .95
13. .00 .95
M. 02 .96
) 1 TR T« X R~ T PSRN [ PN« ) AP U NUUUOY B 2 | N SRS / A O, 1.00
16. L12{ 1.02
17 e eeiciaeaanaae] @) 099 e e ]eeeeccd o9 W92 W97 |.o...o. 1.25 | 1.00
18. 1.10| 1.00
19. 1.08 1.00
20. .08 L12
21. 1.02| 1.02
22. 1.02 | 1.20
23. 1.09 .
24, .
25. 05
26.
27.
28.
29.
30.
31..
a Channel dry.
Monthly discharge at station No. 72 at 2,700-foot level, near Hilo, Howaii, for 1911-12.
Mean Mean -
: Run-off Run-off
Month, dischargo| (gotal in Month, discharge| (1otal in
feot. acre-feet), foet. acre-feet).
1911, 1912—-Continued.
November..._................ a0.10 595 | June.....oooeiiniiaiia. veaane 0.05 3.00
December.......c.ccveemaaann a,15 9.22 || July. . ..ooooiiiiiiiiins ceen .07 4,20
August..... .08 4.3
September. . .09 5.40
.02 1.00 [} October.... .12 7.50
.02 1.20 || November._ .................. 11 6.70
.15 9.30 || December........ veemenan .. .10 5.90
.15 8.90
.06 4.00 Theyear.eeeoeceeeeen .. .09 61.90
e Estimated.

NoTe.—Mean monthly discharge estimated directly from gage heights and n ts. Discharge
for periods for which gage heights are missing estimated by means of rainiall diagram prepared from rainfall
record at camp near station No. 50,
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Discharge measurements at station No. 78 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. | Sec.-ft.
Aung.21. ... .. ...l 0.74 0.39 || Nov.8..oooniiiiiiiiiiaannn 0.88 0.40
Sept.20. ...l .60 0) Dec.28..oovnomniiinncaan.. .84 1.00

NoTe.—Bed of stream of silt, sand, and gravel; shifting. One channel at all stages.

Daily goge height, in feet, at station No. 73 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

0.78
.87

Daily discharge, in second-feet, at station No. 78 at 2,700-foot level, near Hilo, Hawaii,

for 1911.
Day Nov Dec. Day. Nov. Dec. Day Nov. | Dec.
A P 0.1 [{ Mleceuieinnnnnnaffovenneas 0.1 (2. ccevnnnnnens 1.2 1.0
1S 1 |1 R | P A2 1.2 7
.1 1.2 B 2Bl 1.2 .6
.1 .9 L2 e, 1.1 1.0
.1 .8 3.6 |2 ceniiinennnnn 1.1 .6
A .1 7 L7 260.cecninnnnnns .5 .5
R R .1 .8 PAVIE .1 .2 .5
- SO P .2 1.0 1.7 |28 ieenennannn. .2 .5
- RN PR .2 1.1 2.1 29 iiniannnan. .2 .6
L P .2 1.2 2.2 g? .............. .2 .6
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Ddily discharge, in second-feet, at station No. 73 at 2,700-foot level, near Hilo, Hawait,

Jfor 1912.

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.4 0.1 1.0 2.0 L5 ).t 0.4 0.1 1.5 0.5 2.0 2.0
.4 .1 1.5 1.8 1.5 1. W7 .2 2.0 ] L5 3.5
.4 .1 1.2 1.6 1.5 1.2 1.5 3.0 .5 3.0 2.5
.4 .1 1.0 3.0 1.5 1.0 .9 4.0 .5 Lo 1.5
.4 .1 .5 1.8 1.8 .8 .7 1.2 .3 1.0 .6
.4 .1 .4 2.2 1.5 [eeeenns .7 .6 1.2 % 3 PO, .8
.4 .1 .7 4.0 1.0}....... .6 .6 1.6 .2 .5 .6
.5 .1 7 3.5 [T P .4 .5 .8 .1 .6 1.0
.4 .1 .7 3.0 ;1 PR .3 .8 .8 .2 2.2 .8
.3 .1 .6 2.9 [T PR .3 .8 .8 .2 4.0 .5
.2 .1 .7 2.4 I 1 PO, 1.6 .8 .7 .1 3.5 .4
.2 .1 1.8 2.8 I 1 PO 1.0 .8 1.1 .6 L2 .4
.2 .4 3.5 2.3 I PO .6 .8 1.0 .5 1.8 .2
.2 .1 3.7 .8 I I PO, 1.2 .7 1.0 7 7 .3
.1 .1 2.8 1.0 I T TR, 1.0 1.1 .8 .7 .6 .
.1 .1 1.9 1.0 % 3 PO, .9 .5 1.0 .6 2.6 .8
.1 .1 1.0 1.0 I S O, .8 .4 .7 1.2 3.4 .5
.1 .1 3.7 1.0 I 3 O .6 .5 .5 .6 L8 .6
.1 .1 .6 1.1 2 et .5 .7 .4 1.2 1.3 .8
.1 .5 1.3 1.1 .1 0.3 .4 .4 .4 2.4 12 1.8
.1 1.0 .6 1.1 P N R .4 .3 .3 2.5 LO .9
.1 2.5 .5 1.1 S T PR, .4 .3 .4 L5 L0 2.0
.1 4.0 .6 1.1 1 .5 .3 .2 3.5 1.2 3.5
.1 2.5 .6 1.2 [ 1 PO, .9 .4 .1 1.4 L0 2.0
.1 1.1 .6 1.4 P NN R, .3 .3 .1 .6 .6 .6
.1 .6 1.2 1.5 .1 ] .5 .1 .1 .4 .6 1.2
.1 .5 1.1 1.3 .1 .8 .4 .6 .1 .4 .6 1.0
.1 .5 .5 1.2 .1 .5 .3 .5 .1 .3 L2 .6
.1 .5 .4 1.0 Pp N N .4 .4 .1 .3 1.2 .6
I NN R 7 1.5 P N PO .3 .3 .5 1.9 .6 .5
.1 P 30 [.......| . | N PO .2 2 eaennnn 1.0 ....... 5

Nore.—Daily discharﬁe determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.

Monithly discharge at station No. 73 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
h Run-off i Run-off
Month, dischargel (otq] in Month. Jischarge) (otal in
feot, acre-feet). Teot, acre-feet).
1911, 1912—Continued.
November 13-30.............. 0.82 29.50 [ June. ... . ...l 0. 10 5.95
D by .80 48,50 || July.... .63 38,70
August. . .55 33.80
September. . .88 52.40
.21 12. 90 tober. . .83 51.00
.55 31,60 | November.. . 1.43 85.10
1.2 77.50 || December...c..voeeneennaann. 1.07 65. 80
1.76 105. 00
. 33.80 Theyear......o.conn... .82 594.00

Discharge measurements at station No. 74 at 2,700-foot level, near Hilo, Hawaii, in 1912,
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage (- Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Aug.2l.. ...l 1.78 5.45 || Nov. 8 oo iiiaaenns 2.04 10.7
Sept.28... .. ...l 1.4 1.48 || Dec. 28 . oL llllllIl 2,12 13.6

NoOTE.—Bed of stream inexposed bed rock. Section near gage fairly smooth. Permanent. Onechannel
at low stage, two channels at intermediate stages, and one channel at high stages.
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Daily gage height, in feet, at station No. 74 at 2,700-foot level, near Hilo, Hawasi, for 1912.
[Bomin, Bilikov, Goorko, Belayeft, Selitonott, and Kuznetsoft, observers.}

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

cesevoalecssacclasnvee

1.681....... 1.95
1.62) 2.02} 2.08
1.65} 2.021 2.30
ceseeen 2.34] 2.14
L72l....... 2.00
L70f....... 1.88
2.00] 2.4 1.8
.71 2501 L7
1L94] 218} 1.74
ceeeeas] 2,01} 1.85
2.05 | 2.67| 2.10
ceee..o] 3,221 1,08
06 ] 2341 1.9
2.34] 2.64}1 2.10
2.821 2.27| 2.80
....... 2.23 1 2.05
255] 2.8 2.85
....... 2.43 |......

....... 2.01] 2,12
....... 2 2.19
2.60 | 1.94|......

Daily discharge, in second-feet, at station No. 74 at 2,700-foot level, near Hilo, Hawaii,

Jor 1911,
Day. Nov. Dec Day. Nov. Dec Day. Nov. | Dec

1 3.64 3.08 i 21 9.60
2 3.36 9:84 || 22 3.50
3 3.08 21.00 || 23 3.36
4 2.80 35.20 || 24 9.60
13 3.08 66.00 {{ 25 5.80
6 3.08 20.40 [} 26 2.80
7 3.08 22.50 |} 27 1.80
8 4.06 20.40 |} 28 1.80
9 4.52 . 23.40 || 29 5.80
10 4.06 26.00 | 30 4.20
31 . 2.80
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Daily discharge, in second-feet, at station No. 74 at 2,700-foot level, near Hilo, Hawaii,

for 1912.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept. [ Oct. | Nov. | Dec.
0.40 | 11.00 | 15.00 | 5.00} 1.10] 6.20| 2.00| 18.00 | 3.60 | 25.00 | 12.00
.40 1 17.00 ) 11.00 | 6.50} 1.00 ; 8.20: 2.40 | 20.00 | 5.20 | 25.00 | 20.00
.30 | 14.00 | 8.80| 5.00 .90 | 25.00 | 15.00 1 30.00 | 5.70 } 30.00 | 11.00
.30 ] 12.00 | 9.60 ) 8.00 .90 | 18.00 | 12.00 | 35.00 | 6.20 | 25.00 | 10.00
.30 | 7.20 | 18.00 { 10.00 .80} 9.20| 7.60| 21.00 | 5.30 ; 20.00 | 9.60
.30 | 5.00 | 14.00{ 8.00 .75] 7.801 6.70 | 9.60 | 3.90 | 15.00 | 8.60
.30 | 8.00|30.00| 7.00| t.30| 7.60} 5.80|30.00 3.10} 10.00 | 12.00
.30 7.90 (28.00( 6.00( 2.00( 7.40( 6.00( 15.00 | 3.50 | 10.00 | 18.00
.30 .7.80 | 25.00 | 5.00f 2.10} 7.20| 5.80}| 9.60 | 4.00 | 19.00 | 13.00
20 7.80(15.00) 5.00f 2.20) 7.00| 6.00| 7.60 4.50 | 40.00 | 9.60
.20 | 8.80]21.00| 4.00) 2.40)27.00| 590| 560 | 4.20 ) 30.00 | 7.20
.20 | 25.00 | 12.00 | 3.40 | 2.60 | 15.00 | 5.80} 14.00 | 9.60 | 22.00 | 5.80
3.90 | 28.00 | 12,00 | 4.00| 2.70 | 7.60| 7.10] 9.00 | 4.70 | 24.00 | 4.40
2.60 | 32.00 | 12.00 | 4.60 | 2.80 | 15.00 | 8.40; 7.60 | 8.40 | 14.00 | 4.80
1.40 | 29.00 | 12.00 | 5.30 } 2.00 | 12.00 { 9.60 | 5.30 | 8.00{ 10.00 | 6.70
1.00{26.00| 900| 6.00| .10} 9.00| 500 9.00 | 11.00 | 31.00 | 12.00
.80 | 23.00 | 6.00| 5801 1.90] 6.00) 6.00} 7.40 15,00 | 53. 9.20
.70 | 30.00 | 2.80{ 5.50| 2.60| 5.00]| 7.60] 5.80| 11.00 | 19.00 { 7.60
.40 9.40! 2.90| 5,10 3.40| 3.90! 9.20| 5.50 ! 19.00 | 30.00 !} 12.00
1.00 | 17.00 | 3.40| 470 4.20{ 3.60 | 6.00| 4.40{ 37.00 | 14.00 | 36.00
20.00 | 9.20 | 3.10| 3.80| 550 4.40| 5.50 | 3.40 | 32.00 | 16.00 | 11.00
40.00 | 6.90 | 3.20| 2.90{ 6.80 | 5.20| 4.30 | 3.60 ; 26.00 | 16.00 | 38.00
56.00 ([ 9.80{ 2.50( 3.70 | 8.10( 6.00( 3.10| 2.70 ( 38.00 { 22. 45.00
30.00) 7.10( 4.20| 4.50| 9.40| 6.70| 3.80| 2.40| 29.00 | 16.00 | 28.00
15,00} 4.40 | 4.30| 3.0010.70} 7.40| 3.50| 2.10} 14.00 | 10.00 | 6.70
7.80 | 9.40| 4.40] 2.80)12.00) 6.00| 2.90] 1.80| 7.20 9.20} 8.00
6.00| 6.20{ 4.20| 2.30|15.00| 6.30 | 8.40| 1.40| 56.00 | 7.60 | 10.00
5.00{ 4.80 | 4.80| 1.80}12.00§ 5.80| 8.00}| 1.40 | 40.00 | 10.00 | 13.00
5.00] 4.40 | 4.50| 1.60}10.00{ 5.0u | 7.50 f 1.20 { 30.00 [ 15.00 [ 15.00
30, eciaaaaaan 40 ..., 560 | 5.00| 1.40| 8.00| 3.90| 7.00| 2.00 ; 28.00 | 8.40 { 10.00
F: 1 D .40 {ean.... 30.00 |-...... 1,20 {....... 290 7.00 {....... 25.00 }....... 10.00

Nom.-Dailg discharge determined from rating curve fairly well defined except for ficod stagw.
Discharge for days for which gage heights are missing estimated from diagram prepared from record of
daily rainfall at the camp near station No. 50.

Monthly discharge at station No. 74 at 2,700-foot level, near Hilo, Hawaii, for 1911-1912.

Mean Mean
h Run-off h Run-off
Month. Jischargd) (total in Month. dischargd) (total in
Yoot | acre-feet). Sooe - acre-fest).
1911. 1912—Continued.
November 13-30.............. 17.50 628. 00 4,54 270,00
December. ... ................ 10. 80 663. 00 8.62 530. 00
6.48 398. 00
9.71 578.00
1.52 93. 50 16.10 990.00
6.90 397.00 19.90 | 1,180.00
13.70 842.00 13.70° 842.00
10.30 613.00
4.63 285,00 9.66 | 7,040.00

Discharge measurements of station No.75 at 2,700-foot level, near Hilo, Hawaii, in 1912,
[E. O. Christiansen, hydrographer.]

Ga, Dis- Ga, Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sec.Hft.
Aug, 21 .. . el 0.92 0.19 || Nov.8. ... 0.99 0.3¢
Sept. 28... i, - IO, Dec.28. . t.01 .50

Nore.—Bed of stream of gravel and small cobbles; probably shifting.
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Daily gage height, in feet, at station No. 75 at 2,700-foot level, near Hilo, Hawais, for 1912,

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.}

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

Daily discharge, in secondfeet, at station No.75 at 2,700-foot level, near Hilo, Hawaii,
Jfor 1911.

g
2
S
g

Day. Nov. Dec. Day. Nov. Dec. Day.

-
o 50

BEkikE gRikss
B
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Daily discharge, in second-feet, at station No. 75 at 2,700-foot level, near Hilo, Hawait,

for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.70 0.30| 0.10| 0.60| 0.20| 1.50 | 1.00
.40 .90 .10 .80 .20 | 1.00| 2.00
.10 2.00 .80 | 1.00 .20 | 2.00( 1.00
.10 1.30 .60 | 1.40 .30 | 1.00 .70
.80 1.00 .60 .60 .10 (] .50
1.00 .80 .50 .60 .10 .50 .50
2.00 .50 501 1.30 .10 .30 .50
1.80 .40 .30 .50 .10 .50 .90
1.70 .30 5010 .30 101 2.00 .50
1.40 .40 W60 ..., .10 3.00 .50
1.00 1.20| - .50 .20 101 2.00 .30
1.00 .90 .40 .60 .401 1.00 .30
.80 .60 .50 .50 301 1.20 .30
.40 .50 40 .50 .60 .30
.30 .60 .60 .30 . 50 .40 .50
.30 .40 .60 501 . 50| L.80 .90
.20 .20 .70 .40 .80 2.00 .40
.20 .10 .60 .30 .60 1.20 .50
.50 10 .50 20f 1.00{ 1.00( 1.30
.60 .10 .30 ..., .90 .90 | 1.50
.80 10 10 .10 .90 70| 2.70
.80 .10 10 .10 90 .60 ( 3.00
.90 10 10 .10} 2.00f 1.00} 3.00
1.00 20 .10 10 1.20 .80 | 2.50
1.40 .30 .10 .10 .70 .60 50
1.80 .60 .10 .10 .50 .50 1 1.00
2.20 .40 .40 101 3.00 .40 .80
1.50 . .30 01 2.00 .80 .60
1.00 .10 .20 101 2.00 .80 .50
1.20 .10 .10 201 170 .40 .30

....... .10 L2004 .....] 180} ..o...) .20
o Channel dry.

NorE.—Daily discharge determined from rating curve fairly well defined except for flood stau‘gies. Dis-
charge for days for which gage hegights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50. .

Monthly discharge at station No. 75 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
; Run-off B Run-off
Month. discharge| (iotal in Month, discharge| (4otal in
oot | acre-feet). oot |acre-feet).
1911, 1912—Continued,
0.74 25.10 || T 0.20 11.90
.87 53.00 .49 30.10
.37 gg %
.08 4.92 .76 46.70
.35 20.10 1 61.90
.54 33.20 .95 58. 40
.93 55.30
.56 34.40 .56 403.00

Discharge measurements at station No. 76 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.

Feet, Sec.-ft.
0.98 0.98

- Feet.. Sec.z{t.
Aug. 21 0.85 .42 5
.26 1.01 1.25

Sept. 28. .75

NoTe.—Bed of stream of small bowlders and cobbles. Section fairly smooth. Channel permanent.
One channel at all stages.
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Daily gage hetght, in feet, at station No. 76 at 2,700-foot level, near Hilo, Howaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.} .

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.88
9

.92

.95

.99

1.01

1.00

.98

.94

.95

.89

.95

.99

"Daily discharge, in second-feet, at station No. 76 at 2,700-foot level, near Hilo, Howait,

Jor 1911,
Day. Nov. Dec. Day. Nov. Dec. Day. Nov. | Dec.

0.30 3.50 1.20

.90 3.20 .60

2.30 2.90 .54

4.18 2.60 1.20

9.56 2.30 .90

3.05 .60

3.80 .60

3.05 .60

4.56 .90

6.12 .72

.60
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_Daily discharge, in second-feet, at station No. 76 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912.
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.10| 1.00| 400 250 0.25| 0.55| 0.30| 3.00| 0.70 [ 5.00| 4.00
0| 1.75( 1.00 | 2.50 250 1.15 .50 | 4.00 .60 | 3.00) 7.00
10| 1.40 .60 | 3.00 .25 4.00( 3.00{ 7.00 .70 | 8.00| 1.00
.85 | 3.80| 4.00 .20 250 1.10| 9.00 .65| 4.00| 3.00
.35 | 1.80| 4.80 .20 1,30 W75 2.20 .60 2.10 75
35| 5.85| 4.00 201 1.10 70| 2.45 .45 1.00 .90
.65 9.00] 3.00 .20 .80 .65 3.20 .40 .85 1.15
.50 9.00] 2.00 .20 .70 .55 115 .40 1.10| 1.30
.45 8.00| 1.50 .20 .55 .80 .90 .40 | 1.80) 1.20
.45| 8.00] 1.10 .20 .50 .90 .80 .45110.00 | 1.10
.45| 7.90| 1.00 20| 2.30 .80 .65 35| 9.00 .85
.40 | 5.90 .80 30 1.50 751 1.30 .90 | 3.65 .90
.20 | 3.80 .70 30 .75 1.10| 1.15 75| 5.30 .60
. 20 .65 .60 30| 1.66| 1.75| 1.10| 1.10{ 1.55 .90
. 40 .65 .50 30| 1.50| 1.75 .90 | 1.00 95 1.15
.60 | 1.00 .35 20| 1.30 .60 .90 75 6,951 2.45
.75 2.00 .35 20| 1.15 .55 .60| 2.50| 8.50§ 1.65
. 40 .60 .35 20 .80 .55 .95 4.35) 2.20
.55 .65 .35 30 .35 1.15 .40 2,05 3.80| 4.2
.10 1.15 .30 30 .30 .50 .40} 2,10} 3.20} 5.20
351 1.10 .30 30 40 .45 85 2,20 2.20| 6.
.55 1 1.30 .30 40 .50 .40 .40 3.20| 1.95| 9
851 1.55 .30 40 .50 .35 351 9.00; 2.30|( 10.
45| 1.75 .85 50 .90 .45 35| 3.50| 1.60| 2.
35| 2.00 .30 50 .60 .35 30| 1.85| 1.15 .
1.30) 4.00 .30 60 .65 .30 30| 1.40| 1.10| 3
85| 4.00 .30 | 1.20 .60 .85 30 | 10.00 95| 2
40| 3.05 .35 60 .55 .80 25| 8.00f 2.60| 1.
.35 1.00 .30 60 60 .70 30| 9.00f 2.601 1.
.65 1.00 .30 50 .60 .60 90| 8.00| 1.20] 1.
8.00 [....... I {1 N PO .35 W70 |aaennes 4.00|....... 1.

888E33 23885

Norte.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from' diagram prepared from record of daily

rainfall at the camp near station No. 50.

Monthly discharge at station No. 76 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
: Run-oft : Run-off
. Month. | dischareo) (istal in Month. | discharee) (total in
f%g “| acre-feet). oot |acre-feet).
1911. 1912—Continued.
November 14-30. . 2.37 79.90 0.34 20.20
December. .. . 1.61 88.90 1.00 61.50
.80 49. 20
1,52 90.40
.23 14.10 2.51 154.00
1.24 71.30 3.59 214.00
1.46 89. 80 2.58 159. 00
3.20 190. 00
1.20 73.80 1.64 | 1,190.00

Discharge measurements at station No. 77 at 2,700-foot level, near Hilo, Howaii, in 1912,
[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
0.65 0.10 || Nov. 8. 0.68 .17
.60 .06 || Dec. 28.. .68 17

NoTte.—Bed of stream of sand, gravel, and small cobbles; probably slightly shifting. One channel at

all stages.
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Daily gage height, in feet, at station No.77 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oet. | Nov. | Dec.
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Daily discharge, in second-feet, at station No. 77 at 2,700-foot level, near Hilo, Hawaii,
Jor 1911.
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Daily discharge, in second-feet, at station No. 77 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912. N

Day. Jan, | Feb. | Mar. | Apr. | May. | June | July | Aug. | Sept. | Oct. | Nov. | Deec,
0.10 2.0 3.0 3.5 0.4 1.7 1.5 3.0 0.4 0.5 2.0
.10 2.5 3.0 4.0 .4 2.4 1.5 4.0 .2 5 3.5
.10 2.8 2.9 4.0 .3 4.0 4.0 5.0 .2 3.0 .5
.10 2.4 4.4 4.5 .2 3.0 2.2 6.0 .1 1.0 1.0
.10 1.7 3.3 5.8 .2 2.7 1.8 2.9 .1 .4 .2
.10 1.7 3.5 5.0 .2 2.5 1.5 2.9 .1 .2 .2
.10 2.5 5.0 5.0 2 2.2 1.2 3.2 .1 .2 .2
.10 2.6 4.5 4.5 .2 1.9 1.0 2.3 .1 .2 .3
.10 2.7 4.0 4.0 .2 1.6 .1 1.5 .1 1.0 2
.10 2.6 3.9 3.4 .3 1.8 .1 1.0 .1 5.0 .1
.10 2.9 3.6 3.2 .4 2.8 .1 .3 .1 3.0 .1
.10 3.4 3.7 3.0 .5 2.5 .1 .5 .2 .5 .1
.20 4.2 3.1 2.5 .6 2.3 .1 .5 .1 .5 .1
.10 4.7 30| 2.0 6 2.7 .1 .4 .2 .3 .1
.10 3.0 2.9 2.0 .4 2.0 .2 .3 .2 .2 .1
.10 2.0 2.9 1.7 .3 1.8 .1 .4 .2 1.0 .2
.10 2.4 2.8 1.6 .3 L5 .1 .3 1.7 3.0 .1
.10 4.1 2.8 1.6 .4 15 .1 .2 .8 .7 .1
200 3.0 3.3 1.4 .5 1.5 .1 21 1.2 .5 .3
1.00 3.3 3.5 1.3 .6 1.4 .1 .1 1.0 .5 2.0
2.00 2.9 3.6 1.2 7 1.4 .1 .1 1.0 .3 T
3.50 2.8 4.1 1.0 .9 1.5 .1 .1 .5 .3 3.0
5.00 3.0 4.2 1.5 1.0 1.6 .1 .1 3.0 - .4 5.0
2.50 2.8 4.6 1.1 L2 1.7 .1 .1 4 .3 3.0
2.5 2.6 4.8 1.0 1.4 1.7 .1 .1 .3 .2 5
1.5 2.9 4.9 1.0 15 1.8 .1 .1 .2 .2 1.0
1.0 2.6 4.8 .8 L7 L7 .1 .1 6.0 .2 .3
1.0 2.3 4.9 .5 1.5 1.7 .2 .1 4.0 .3 .2
1.0 2.1 3.0 .4 1.6 1.9 .1 .1 2.0 .3 .2
....... 2.6 3.0 .4 1.6 1.4 .1 .5 97 .2 .2
....... 4.0 [....... [ TN P 1.5 P IR -2 O, .2

No1E.—Daily discharge determined from rating curve fairgr well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.

Monthly discharge at station No. 77 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean.
: Run-off Run-off
Month. discharge| {total in Month. discharee | (total in
foot, acre-feet). foot., acre-feet).
1911. 1912—Continued.
November 14-30.............. 1.67 56.40 || June.......oiiiiniiiiiaaaas 0.68 40. 50
December. ......o...ooeeao ... 2.18 REZNG TR 151§ 1.99 122.00
August. ...l 55 33.80
1912, September.................... 1.21 2.
January......ocoooeaiaian... .15 9.22 ]| October.............co....... .83 51.00
February...........c....... .. .83 47,70 || November.................... .83 49.40
March.. ...l 2.81 172.00 || December.........cooeooomn.n .83 51.00
April. ...l 3.70 220.00
Ve 2.36 145.00 Year........... et 2.11 | 1,010.00
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Discharge measurements at station No. 78 at 2,700-foot level, near Hilo, Hawait, tn 1912.

{E. O. Christiansen, hydrographer.]

Ga, Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec. ft. . * Feet. Sec.t.
Aug 2. oo 0.88 0.06 | Nov. 8. . coceiieniiaanaa. 0.90 0.14
Sept. 28..cceniriiii e .80 05 || DeC. 28 mnceiiiiniiiaaaaan .90 14

NoTE.—Bed of stream of sand, gravel,and small cobbles; probably slightly shifting. One channel at all

stages.

Daily gage height, in feet, at station No. 78 at 2,700-foot level, near Hilo, Hawazi, for 1912.

{Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.)

Jan.

Feb.

Mar.

Apr. | May | June

July

Aug.

Sept.

Oct.

ceceaee| <80

0.88 |.

.97

.83 .82
.94 .94
.90 .91
.89 .94
84 |oaeeees
.90 .92
.89 L.,
88 .96
.8 | 101

.84
.86
.84
.82

cesenns .90
1.00 .89
1.08 .85
1.03 .89
.90 .92
.11] 1.00

PP )
1.05 .95
Lol} 102
102 1......
951 LI8
W96 5. .
102 ......

91 .95
9l ... -
W91 ...,
1.00 .
1.00 .90
L92 |l
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Daily discharge, in second-feet, at station No. 78 at 2,700-foot level, near Hilo, Hawaii,

Jor 1911-12.
Day. Nov. Dec. Day. Nov. Dec. Day. Nov. | Deec.
1911,

0.10 ) 11.. 0.05 {2k iiuennn 0.74 0.42
10| 12... W38 122,00 ciiiiiii.... .82 .10
10 ) 13..... 1.48 | 28 cneinnnaonnn. . .10
L1040 1 2.80 [ 24.cccivaninnn.n . .26
.05 || & 4.70 | 25cceininnnnnn-. 1.14 .10
05 (1 16.cancn.. R 30 B0 26........ PR .10 10
1011 17 eeeencnnannns 42 176 | 27 emenennannnnn .10 .10
10 18 ceennaaaa.... PR ) PO .10 .10
10419, 0cnnuenn..... 2.40 L7129, .aoiiiinns 10 26
1020 .ececcnnn.... 2.70 [ 30 cueeeeoa... 10 18
7 S P, 10
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1 0.30| 0.20| 1.50 0.051 0.50| 0.10| 1.00| 1.50
2 50 .30} 1.50 .05 .60 .10 . 2.50
3 50 L4011 2.00 .80 | 1L.00 101 2.00| 1.80
4 .20 .60 | 2.50 .50 2.00 .10 .50 .70
5 Jd0f . .401 3.10 .30 .50 .10 . .10
6 .10 50| 2.50 .20 .60 .10 .20 .10
7 10| 2,00 1.00 .10 1L.40 .05 .10 10
8 .20 1.50 .50 .10 .30 .05 .10 .90
9 .30 | 1.00 .20 .10 10 1.90 .20

.20 .50 .10 30 .10 10 3.00 .
.30 .40 .10 20 .10 05| 2,00 .10
.60 .70 . .10 .30 .30 .50 .10
1,50 .70 . .10 104 1.10 .10
2.10 .10 .06 20 .10 .30 .75 .10
1.50 .10 05 30 .10 .20 .10 .20
1.00 .10 .05 .20 .10 .20 | 1.40 .50
.20 .10 .10 .10 .50 2.00 .10
2.40 .10 .10 .10 .10 .30 . .30
. .10 .10 .20 .10 .60 .60 .70
.75 .10 .10 .20 .10 .70 W70 100
.10 .30 .05 .10 .10 2.00
10 .30 .05 10 .10 2.50
.30 28 06 10 .10 3.00
. 1. .05 .10 .05 2.50
L1010 2.00 05 . .05 .30
.30 | 2.30 .05 .05 .50
10| 2.10 .10 .05 .30
L10 |- 2.00 .10 .05 -10
.10 .50 .05 .05 .10
10| 100 .05 .25 .10
2,50 [....... P (11N P, .10

NorE.—Daily discharge determined from rating curve fairliy well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily

eigh
rainf{:;al.l at the camp near station I?o. 50.

Monihly discharge at station No. 78 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
Run-off ; Run-off
Month. Jischargo (1otal in Month. Jischaree) (total in
feot. acre-feet). feet. acre-feet).
1911. 1912—Continued.
November 14-30. .- 0.61 20. 80 0.10 5.95
Deeember..........oeennn. .. .62 38. 60 21. 50
.17 10.40
1912. 16.10
January.... .05 3.07 57 35.00
Februar; .20 11.50 76 45. 20
March._. .57 35.00 74 45, 50
April. .75 44,60
Feeeannn- .52 32.00 42 306.00
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Discharge measurements ot station No. 79 at 2,700-foot level, near Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. holght. | chargo.
Feet, Sec.-t. Fert, Secft.
Aug. 2l e 0.78 0.28 | Nov. 8. 0.87 0.94
Sept. 29, ... ... .65 31 (| Dec. 28, o .98 1.36

NoteE.—Bed of stream of sand, gravel, and small cobbles; probably slightly shifting. One channel at

all stages.

Daily gage height, in feet, at station No. 79 at 2,700-foot level, near Hilo, Hawasi, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Jan.

Feb.

Mar. | Apr. | May. | June,

July. | Aug.

Sept.

Oct. | Nov. | Dec,

o]
-
[

Daily discharge, in second-feet, at station No. 79-at 2,700-foot level, near Hilo, Hawaii,

Jfor 1911.
Day. Nov. Dec. ' Day. Nov. Dec. Day. Nov. | Deec.

0.30 || 2. .. ooimianaas 1.40 0.65

.55 .45

.80 .40

1.05 .60

1.40 .55

.80 .45

1,00 .45

.80 .45

1.00 .55

1.40 .50

.45




352 WATER RESOURCES OF HAWAII, 1912,

Daily discharge, in second-feet, at station No. 79 at 2,700-foot level, near Hilo, Howaii,

Jor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.00f 200 200} 0.20| 0.80| 0.40| 1.20| L.00| 3.00| 2.50
1.90| 2.00 2.00 .20} 1.10 .40 | 1.50 . 2.00 | 3.00
1.60 | 1.90| 2.00 .20} 3.00)] 200 2.00 .70 [ 3.00| 1.00
1.20] 1.201 2.00 .20 2.00) 1.40 | 2.50 70| 2.00) 2.00
.80 1 2.00{ 2.80 .20 1.30f 1.00( 1.80 .60 | 1.70| 1.00
.80 2,00} L.50 .20 1.20 .90 | 1.80 .50 90| 1.00
80| 3.50| 1.50 .20 | 1.00 .90 | 1.8 .40 .90 | 1.40
.80 3.00| 1.50 .20 .80 .80 [ 1.60 .40 .90 | 1.10
.80 2.50 | 1.00 .20 .80 | 1l.00| 1.20 40| 3.00| 1.10
.80 1.80| 1.00 .20 .80 1.00| 1.00 50| 3.50| 1.00
.70 1.60 | 1.00 .20| 1.40| 1.00 .80 .40 | 3.50 .80
2.20| 2.60 .90 .30 1.30{ 1.00| 1.00 70| 2.40 .80
2.20{ 1.40 .80 .30 | 1.20{ 1.00 | 1.00 .60 | 2.60 .70
2,40} 1.00 .70 .30 1.801 L00 .90 .80 | L.40 .80
.100§ 1.00 .50 .30 ] 1.60] 1.30 .80 .80} 1L.00| L10
1.80 | 1.00 .40 .20 1.50f 1.00 .80 L0 3,201 1.40
2.10| 1.50 .40 .20 1.40 .70 704 2.00) 3.00f 1.10
2,50 | 1.00 .40 20 1.30 .90 .60 | 1.40| 2.60| 1.20
.90 1 1.00 .50 351 110} 1.10 .50t 1.90| 2.50}% 1.60
2.40 | 1.00 .40 .50 | 1.00 .90 501 2,00 2.20] 2.80
.80 | 1.20 .40 70| .10 .70 501 2,20 2,10 2.20
.70} 1.40 .60 90| 1.10 . . 2.40 | 1.60{ 2.50
.80 ] 1.50( 1.50 1.00| 1.20 .50 .40 3.00| 1.80{ 3.50
.80 1.80 70| 1.20| 1.50 .60 401 2,60 1.50] 3.50
.80 | 2.00 L70 1 1.30 .80 .50 .40 1.80| 1.00| 1.40
1.40 [ 2.40 70 1.40| 1.20 .40 .30 | 1.30 .90 | 2.00
1.20 | 2.40 .60 1.8 .80 .90 .30} 3.50 .80 | 1.50
.80 1 2.30 501 1.40 .80 .80 .20} 3.50] 1.60) 1.20
.80 | 1.50 .70 L.20 .80 .70 . 3.50| 1.80| 1.20
.90 | 2.00 501 1.00 .60 .60] 1.20} 3.40] 1.20] 1.00
2.00 [-eeen.. 11 I B .50 W70 Jeannnns 3.00 |.eeennn .80

Norte.—Daily dischﬂ:l: e determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50.

Monthly discharge at station No. 79 at 2,700-foot level, near Hilo, Hawazti, for 1911-12.

Mean Mean
h Run-off ;. | Run-off
Month. Jischarge) (total in Month. dischargd) (total in
foet. | dere-foet). foot, [acreloet).
1911, 1912—Continued.
November 14-30.............. 0.90 30.10 || JUNG. - vt . 0.56 33.30
December.................... .58 35.40 | July....coveninannnn. [P 1.19 3.
August....covveiiienianaaa .86 52.90
September. . ................. .92 54.70
.04 [01774) 1) 1.52 93.50
.77 44,30 || November......coueeeennenans 1.99 118.00
1.31 | 60 || December............ [ 1.55 95. 30
1.78
.98 60.30 The year. ....... 1.15 815,00

Discharge measurements at station No. 80 at 2,700-foot level, near Hilo, Hawaii, in 1912.
{E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sect.
0.82 0.35 (| NOV.8.cemnmeeineneneannannnn. 1.16 1.63
.70 02 DeCe28. e 1.29 2.12

NotE.—Bed of stream of gravel, small cobbles; some bed-rock exposed. Station probably only slightl,
shifting. One channel, ’ ' P p v oy v
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Daily gage height, in feet, at station No. 80 at 2,700-foot level, near Hilo, Hawati, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

a Channel dry.

Daily discharge, in second-feet, at station No. 80 at 2,700-foot level, near Hilo, Hawaii,
Jor 1911.

Day. Nov. Dec. Day. Nov Dec. Day. Nov.
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Daily discharge, in second-feet, at station. No. 80 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912.
Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
(@) | 2.60| 3.060| 300]| .05{ 0.8 | 0.30| 2.50] 0.60| 2.00 | 2.00
o 2.00| 3.00] 3.00 05| 1.25 .30 3.00 .55 | 2.50{ 3.00
a, 2.251 3.60 [ 2.50 .05 3.00| 2.00{ 3.50 .60 3.001 2.60
a 2.00| 3.10| 3.00 .05 2,30 1.75| 4.00 .65 2.80( 2.30
a) 1.20 | 2.50 | 3.40 05| 1401 1.40| 2.70 .50 | 2.60] 2.00
ga 35| 2.55 | 3.60 051 120 120 2.75 .40 2.20] 170
a .80 | 4.00| 2.60 05] 1.05| 1.05| 3.00 .30 1.75( 1.80
@ .80 | 3.80 | 2.20 .05 .85 L850 2.45 .30 170 2.10
a; .90 | 3.50 | 1.80 .05 .65 1.10] 1.25 .30 3.10{ 2.05
a .90 | 2.90| 1.40 .05 60 115 1.20 .351 4.30( 2.00
?t) .05 | 2.55| 1.20 05 ( 3001 1,10 1.10 .30 420 165
) 2.80 | 1.45 .05 .05 1.50| 1.00| 1.8 .00 | 3.40| 1.46
0.55| 3.10 | 1.50 .85 05 110 100} 1.75 75 8.55 1 1.40
.30 3.25| 1.9 .75 .05 | 2.10 .95 L70 .85 | 2.451 1.46
05} 3.00| 1.15 .65 .10) 2.00) 1.065) 1.55 .80 1.95| 1.60
.05 .05 2.70| 1.40 .55 15| 1.80 .80 1.55 70| 410 2.25
.05 .05 2,45 | 1.65 .40 20! 1.70 .60 1.30| 2.00| 3.80| 1.66
.05 05| 3.45) 1.90 .25 251 1.20 90| 10¢} 1.70| 3.45 | 1.20
.05 05| 1,041 2.25 .25 30 .55 1,15 951 2,20 3.35} 1.80
.05 20| 2,60 2.45 .30 35 .30 .60 751 2,20 2.90) 3.00
.05 2.00 851 2.50 30 .40 .3 .50 .55 ¢ 12,20 2.60( 2.60
.05 | 3.50 651 2.60 30 .50 .40 .40 .60} 3.05; 2.60| 3.00
.05 | 4.50 .90 2.80 30 .60 .50 .35 .40 ] 4.30| 3.10{ 4.00
.05 1 3.00 .90 | 3.05 .35 .70 .60 .45 .40 ] 3.40 1 2.501 3.00
.05 2.25 .90 | 3.20 .30 .80 .70 .40 .30 2,60 1.90] 1.56
05 .90 | 1.90( 3.40 .25 165 .90 .10 10| 1.65] 170 2.00
05 .80 170 8.15 15 1.55 W75 .65 051 4.50] 1.45[ 2.10
.05 .70 95 2.95 .05 1.05 .65 .50 L05( 4,407 2.46 | 2.15
.05 .60 .90 | 2.80 .05 1.00 .70 .40 651 480 2.60} 2.10
W05 . oL..l. 1.30 | 2.90 .05 .90 .55 .30 .20 4.05] 1.85 ) L.00
05 |....... 2,50 [....... 05 ... .35 .50 foeueee] 800 ... 1.00
a Channel dry.

Note.—Dally discharge determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage heights are missing estimated from diagram prepared from record of daily
rainfall at the camp near station No. 50,

Monthly discharge at station No. 80 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
Run-off - Run-off
Month. dischares| (total in Month. dischargd | (total in
foot, | Bcre-feet). foot. acre-feet),
1911, 1912—Continued.
November 14-30........._.... 2.34 i 0.35 20. 80
December..... ceeeeecnaenaan 1.36 1.12 68.90
.80 49. 20
1.42 84. 50
.28 1.75 108.00
.67 2.73 162. 00
1.68 2.06 126.00
2.65
1.10 1.38 | 1,000.00
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Discharge measurements at station No. 81 at 2,700-foot level, near Hilo, Hawait, in 1912.

[E. O. Christiansen, hydrographer.}

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.ft.
Aug. 23 . i 0.70 1.8 || NOoV. 8. uiiiieiiacinannan 0.91 3.90
Sept. 29, ciiiiiiieienaaneen .68 T3 || Dec. 28t i 97 3.93

Bed of stream of sand and gravel with some small cobbles; station shifting. One channel at all stages.

Daily gage height, in feet, at station No. 81 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

............. . 0.88
.97
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Daily discharge, in second-feet, at station No. 81 at 2,700-foot level, near Hilo, Hawait,

Jor 1912,

Day. Nov. Dec Day. Nov. Deec. Day. Nov. | Dec.
2.3 1.5 13.4 3.4
2.1 3.6 13.2 2.8
1.9 7.2 13.2 2.3
1.0 11.4 13.0 3.4
1.3 16.0 13.0 3.2
1.3 8.2 10.0 2.8
1.3 10.6 3.4 2.7
1.8 8.2 3.4 2.7
2.1 10.6 3.3 2.5
1.8 12.2 |} 30 2.4 2.5

-3 D ceveanas 2.5
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Daily discharge, in second-feet, at station No. 81 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
1.40| 0.10| 6.00] 10.00{ 5.00 | 0.70 | 3.20 ( 1.20 | 9.00 | 3.00 | 20.00 | 12.00
1.40 .10 9.00| 9.00{ 5.50 70| 4.50) 1.10|10.00| 2.40 | 19.00 | 18.00
1.40 10| 7.00| 8.20( 5.00 .70 | 800 800 16.00] 2.40 | 18.00 | 10.00
1.40 .10 | 6.80| 8.80| 6.00 .60 | 6.00| 6.60, 18.00| 2.40] 15.00 | 6.00
1.40| .10| 2.40| 8.80 | 7.00 .60 | 5.00| 4.40| 9.80| 2.10 | 12.00 | 3.40
[ 1.40| .10( 1.80( 9.40| 6.00( .60{ 4.70| 3.70 [ 10.00 | 1.30{ 8.00 [ 3.40
S, 1.40 [ .10] 2.50{18.00 5.00| .70 | 3.70| 3.00 | 11.00 ( 1.10| 3.40 | 3.40
8 1.60 101 2.50) 17.00 | 4.00 .70 | 3.60] 2.80| 7.80| 1L10| 3.60 | 470
L 1.50 101 2.50 | 16.00 | 4.00 .70 | 3.60| 3.40 | 5.00| 1.30}25.00 | 3.40
100 ... 1.50 .10 2.40( 9.00| 3.20 .80 | 5.40| 8.60 | 4.70| 1.50 | 26.00 | 3.00
W 1.40 .10 3.10) 7.40| 2.70 .90 | 7.20| 3.40 | 4.40 | 1.30|25.00 | 2.40
120 1.40 .10412.00| 7.80| 2.20| 1.00| 5.40| 3.30 | 6.60 | 3.0011.00 | 2.30
B 1.40 | 140§ 7.80|11.00| 2.40 | 1.20( 3.70 ( 3.50 | 5.80 | 2.50 | 13.00 | 2.20
4.l 1.40 .701 6.60) 470} 2.70| 1.30( 8.80| 3.70 | 560 | 3.40( 6.00 | 2.40
} 7 .70 .30 | 7.50| 3.30| 3.00| 1.00} 7.70| 4.70| 4.80 | 3.40| 3.70 | 2.8
6. .30 .20 | 8.50| 3.30 | 3.20 .80 | 6.50 | 3.60  4.80| 3.40122.00 | 7.00
17 .30 .10) 9.40 ) 3.20| 2.80| 1.00| 5.40| 2.40 | 3.70 | 10.00 | 24.00 | 5.00
8 .20 101 7.8} 3.20) 2.30| 1.50 ] 5.00| 3.80 | 2.50 [ 6.20 | 13.00 [ 5.40
19 .ol .20 101 470 3.30} 2.00| 2.50| 470 5.20| 2.30 | 9.40{ 13.00 | 8.60
200 e .20 2.00|11.00 | 3.30....... 3.40 | 4.40| 2.00| 2.00 | 11.00 | 12.00 | 15.00
21l .20 1400 ! 3.00| 3.20| 1.70{ 4.00| 4.00]| 1.80 | 1.60 | 12.00| 9.00 | 11.00
220, .20 120.00| 2.70 \ 3.70 | 1.40| 4.00| 3.60| 1.60 | 1.80 [ 13.00 | 8.40 | 18.00
23 .20 ] 26.00 | 3.20) 4.00] 1.40) 5.00] 3.20) 1.40 | 1.50 [20.00} 9.40 | 25.00
24l .20 18.00} 3.00) 500] 1.50| 5.00| 2.80}| 1.80| 1.10]15.00| 7.00 | 16.00
25l .10 700 2.8 ( 6,00 1.50 | 6.00{ 2.50| 1.50 | 1.00 | 10.00 | 4.20 | 6.00
26l 10| 3.70| 7.00 7.00| 1.40| 6.60| 3.30| 1.10 .80 | 6.60| 3.60 | 9.00
27 10| 3.001 5.60 | 4.80| 1.40| 7.00| 2.70| 3.30 .60 126.00 3.20 | 6.00
28l 10| 3.00| 250 4.40| 1.30| 6.60| 2.40| 3.00 .50 125.00{ 7.20 | 4.80
20 ..l .10 3.00| 2.10] 3.00] 130/ 5.00( 2.50 | 2.50 .60 {25.00] 8.80| 5.00
30, i 10 ...l 3.00| 400| 1.00| 4.00| 1.90| 2.00| 4.00|22.00| 5.20 | 4.00
3 W10 ... 15.00 |....... .80 }.ens 1.401 3.00 |....... 2100 {....... 3.00

Norg.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-

charge for days for which gage heights are missing estimated from diagram prepared from record of daily

rainfall at the camp near station No. 50.

Monthly discharge at station No. 81 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

’

Mean

Mean

R Run-off ’ ; Run-off

Month. Jischarge| (1otq] in Month. dischargs) (otq] in

foot, | acre-feet). foet, acre-feet),

1911. 1912—Continued.

November 14-30.............. 10.30 2.49 148.00
December. ... ......o...... 4.43 4.41 271.00
3.11 191.00
5.24 312.00
.75 8.64 531. 00
3.58 12.00 714.00
g. 33 7.36 453.00
2.86 5.24 | 3,800.00

Discharge measurements al station No.82 at 2,700-foot level, near Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.]

Gage Dis- Gage | Dis-
Date. height. | charge. - Date. height. | charge.
N Feet. Sec.-ft Feet. Sec.-ft.
Aug.23........ v 0.60 Nov. 15 oo iiiiiieaana 0.64 0.08
Sept. 29. .. 1lllLIlIII 53 e Dec. 28 -oooeoonei 160 0

NotE.—Bed of stream of silt, sand, and gravel; shifting. One channel,
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Daily gage height, in feet, at station No. 82 at 2,700-foot level, near Htlo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsofl, observers.]

Day. Jan. | Feb. | Mar.

Apr. | May.

June. | July. | Aug. | Sept.

Oct. | Nov.

@ Channel dry.
Monthly discharge at station No. 82 at 2,700-foot level, near Hilo, Hawais, for 1911-12.
Mean Mean
h Run-oft h Run-off
Month. dischare®) (fotal in Month. dischargel (fotal in
Teot. acre-feet). feot. acre-feet).
1911 1912—Continued.
November................... a(.10 5.95 0.03 1.80
December.................... e.10 6.15 .04 2.60
.05 2.80
.05 3.2
.01 .60 .07 4.40
.01 .80 .07 4,20
.09 5.60 .08 3.60
.09 5.40
.04 2.40 Theyear............... .05 37.40
e Estimated.

NoTtE.—Mean monthly discharge estimated direetly from gage heights and measurements. Discharge
for periods for which gage heights are missing estimated by means of rainfall diagram prepared from rainfall

record at camp near station No. 50.

Discharge measurements at station No. 83 at 2,700-foot level, near Hilo, Hawaii, in 1912.
[E. O. Christ.iansen! hydrographer.]}

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft Feet. Sec.»gt.
Aug. 2. . i 0.85 NOV. 15t ciee i 0.80 .02
Sept. 29...........oiilll. (1 N P DeC. 28 oo .64
NorE.—Bed of stream of silt, sand, and gravel; shifting. One channel.
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Daily gage height, in feet, at station No. 83 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

Day. Jan,

Feb.

Mar.

Apr.

May.

June. | July. | Aug. | Sept.

Oct.

0.85
.93

W95 ..., .90
.90 .91 .98
....... .90 .94
.81 .90 .90
PROUUPIN ‘) U PO
1.00 {....... .78
ceseaen .90 .90
WOl [eee... .88
.98 .92 .86
....... .96 .83
P T )
.85 .8 .83
......... eeoel .80

...... .60
.80 .68
.80 .72

...... .69

...... .62

...... .65
81 .64
.81 .54
.80 .61
80 .66
.84 .70

...... .61
.88 .65
.84 .72
.81 ...,

e Channel dry.

Monthly discharge at station No. 83 at 2,700-foot level, near Hilo, Hawait, for 1911-12.

Mean Mean
; Run-off h Run-off
Month, Jischargel (gotal in Month. Jischarge (total in
Teot acre-feet). feet acre-feet).
1912—-Continued.
a0. 03 L78 HJune. ..., 0.007 0.40
a.05 3.08 || July.couieneeeeiiiiiiiaaa .006 .40
Augast.. ...l .006 .40
September...........o........ .010 .60
.003 .20 | October.........c.oc..o.o.... .010 .80
.003 .20 || November.................... .010 .60
.02 1.00 || December. .........c.o.cenn.n .010 .60
.02 1.00
. 006 .40 The year............... .0t 6.60
a Estimated.

NoTe.—Mean monthly discharge estimated directly from gage heights and measurements. Discharge
for periods for which gage heights are missing estimated by means of rainfall diagram prepared from rain-
fallrecord at camp near station No, 50.
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Discharge measurements at station No. 84 at 2,700-foot level, near Hilo, Hawati, in 1912.

[E. O. Christiansen, hydrographer.}

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet, | Secft. Feet. | Sectr.
Aug. 2. i 0.22 Ol Nov. 15 oo eiiniecaancnnn. 0.34 0.08
Sept. 29..ceeeiiiiiiiiiaaa, 2B RLTORE . .30 .06

Note.—Bed of stream of silt, sand, and gravel; shifting. One channel.

Daily gage height, in feet, at station No. 84 at 2,700-foot level, near Hilo, Hawaii, for 1912,
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

a Channel dry.
Daily discharge, wn second-feet, at station No. 84 at 2,700-foot level, near Hilo, Howait,
Jor 1911,
Day. Nov. Dec. Day. Nov. Dee. Day. Nov. | Dec.

0.05 0.72

.05 «60

.05 .45

.05 .63

.05 .60

.05 .60

.05 <52

.05 53

.05 .60

.05 .57

.52
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ADaily discharge, in second-feet, at station No. 84 at 2,700-foot level, near Hilo, Hawaii,

Jor 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. { July. { Aug. | Sept. | Oct. | Nov. | Dec.
0.50 5 0.05} 0.05] 0.20] 0.10) 0.30 ] 0.30
. . . .lo.10 .05 .30 .05 «40 .60

.05 .40 .05 .50 .40
20 .20 .60 .05 .20 .10
.15 .15 .15 .05 .15 .05
.15 .10 15 .05 .10 .05
.05 .05 20 .05 .05 .05
05 .05 15 .05 .05 .05
05 .05 10 .05 .05 .05
.10 .10 10 .05 .10 .05
.20 .10 .05 .05 15 .05
.10 .05 .10 .05 .15 .05
.05 .10 .05 .05 .20 .05
.15 .10 .05 .05 .10 .10
10 .10 .05 .05 .10 .15
.10 10 ..05 .05 .35 25
.05 .05 .05 .50 .30 .15
.05 .05 .05 .15 .20 .25
.05 .05 .05 .30 .15 .40
.05 .05 .05 .30 15 .50
.05 .05 .05 .30 .15 .70
.05 .05 .05 .30 .10 .80
.05 .05 .05 . 60 .15 .90
.05 .05 .05 .20 10 . 60
.05 .05 .05 .10 10 .15
.05 .05 .05 .05 .05 .20
.05 .05 .05 .90 .05 .10
.05 .05 .05 .80 .15 .05
.05 .05 .05 .60 15 .05
.05 .05 .20 .40 10 .05
.05 W05 [ao...e P 1 I P, .05

Nore.—Dally discharge determined from poorly defined rating curve. Discharge for days for which
gage ];%eights I\a?_.re 5nonss’mg estimated by means of rainfall diagram prepared from rainfall record at camp
near station No. 50.

Monthly discharge at station No. 84 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean Mean
. Run-off h Run-off
Month. Jischargo, (toal in Month. discharge) (1otal in
foot. acre-feet). feot. acre-feet).
1911. 1912, —Continued.
November14-30.............. 0.28 9.32 §| T 0.05 2.98
December......cooceveannn.. .39 24. 20 .09 5.53
.07 4.30
1912 .12 7.14
January ... ..oemerienneiann. .02 1.23 .21 12.90
February......ccocceeeavann.. 05 2.88 .16 9.52
Mareh. ... .. ... ... i5 9.22 .24 14.80
April.. ... 41 24.40
May...oooiiiiiiiii 26 16.00 The year............... .15 111,00
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Discharge measurements at station No. 85 at 2,700-foot level, near Hilo, Hawait, in 1912.

[E. O. Christiansen, hydrographer.]

Gage Dis- ’ Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sec.-ft.
Aug. 28, eiiiiiiiiiianaes 0.75 1.47 I Nov.15. . iieiiiaiiaiaaann 0.85 2.96
Septe 29 .. .ieeiei e .72 .38 Dec.29 .. L ..eiieiiiiees .80 2.04

NoOTE.—Bed of stream of sand and small cobbles; probably slightly shifting. One channel.

Daily gage height, in feet, at station No. 85 at 2,700-foot level, near Hilo, Hawait, for 1912.

[Bomin, Bilikov, Goorko, Belayeff, Selitonott, and Kuznetsoff, observers.]

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

Daily discharge, in second-feet, at station No. 85 at 2,700-foot level, near Hilo, Hawaii,

Jor 1911, -
Day. Nov. Dec. Day. Nov. | Dec Day. Nov. | Dec.

1.04 L20fl 21 . ..iiaaee... 14.90 3.54
1,04 2.46 || 22..........l.. 14.70 2.10
1.04 372 (| 2.t 14.50 1.74
1.04 560 1| 24.cee ... 14.30 3.00
138 | 15, uciennnenan. 5,40 13.60 §[ 25....caeenen. .| 14.30 2.28
1.38 5. 40 4.26 || 260 cevecncnnnens 10.10 2.10
1.20 5,80 6.20 || 27....... PO 2.10 2.10
1.74 6.20 4.26 [ 28.cenvinnnannns 2.10 2.10
2.28 18.90 6.20 4 29 .. ... 1.92 2. 46
174 14.90 9.22180.............. 1 2.10

3 ST R, 2.10
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Daily discharge, in second-feet, at station No: 85 at 2,700-foot level, near Hilo, Hawaii,

Sfor 1912.

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1 1.20} 005! 5.0 700! 7.00{ 0.40{ 3.50( 1.50 |,  5.00| 3.00| 8.00{ 7.00
2 1.20 061 5.8 | 6.00{ 800 .40 3.35 701 6,00 2,104 5.007 12.00
3 1.20 051 4.8 5.80| 6.00 .40| 6.00] 7.00| 9.00| 2.50] 10.00 | 5.00
4 1.20 05| 5.00] 5.8 9.00 .401 4001 5.00113.00} 2.30| 6.00] 6.00
5.. 1.20 05| 2,10 6.20{ 14.10 .40 | 3.90| 4.60| 500 1.90| 5.00| 3.00
] 1.20 W05 1.70 | 9.20 | 11.00 .40] 3.50| 3.00| 5.40; 1.40) 2.00{ 2.10
7 1.20 .05} 3.0014.50 | 5.00 50 2,60 2.30| 6.00f 1.20}f 2.50] 3.00
8 2.10 051 3.50113.00 ) 5.80 55 2.20| 2.10] 4.60f 1.20} 2.80] 5.00
9 1.20 .05 | 3.70§12.00 | 5.00 .60 2.10| 3.50) 4.10| 1.00} 5.001 3.90
10.. 1.20 05| 3.50| 9.65{ 5.00 .60 210] 3.70] 2.80] 1.00 | 14.00| 3.50
11.. .55 .05¢ 3.35] 9.65| 4.00 .60 | 7.20] 3.30} 3.50 .55 112.00 | 1.20
12 .55 051 500} 7.70; 3.50 .60 | 500 3.00f 3.90| 2.56 6.00 3.16
13.. .40 701 8307 500 3.00 60| 3.00| 3.30| 3.50| 2.30} 7.451 1.90
14, .40 .55 9.65( 2.60( 2.00f 2.10f 6.20| 3.50| 3.20( 3.00} 4.10| 2.30
15, .40 .30 7.00| 2.30| 1.00{ 1.90| 500| 460} 2.50| 2.90 | 2.80{ 4.25
.40 301 4.00] 2.50 .30 170 4.00| 2.00} 2.80| 2.80| 9.65| 4.80
.40 .30 2,50 5.00 501 1.80| 4.10| 2,10 2.50¢ 4.00]12.00{ 2.80
.40 .30110.10) 3.90( 3.35; 1.90| 3.50 | 2.50| 2.10( 5.00| 8.10| 3.90
.40 100 3.00| 410| 2.00{ 2.00| 2.8 3.90| 1.70| 6.50} 6.20| 6.00
.40 1 3.501 3.00| 4.10{ 1.00}| 2.10} 3.20| 2.80) 1.40}| 6.00} 5.00] 9.00
.40} 800 250 | 4.60| 1.00| 2.10| 2.00| 2. 00[# 1.20} 6.50 ] 4.80| 8.10
.30 11200 2.101 5,00 1.20] 2.10| 3.00¢ 1.2 1.70 | 7.65] 4.10 | 10.00

+ 2511450 3.20 5.50| 3.00{ 2.10| 4.00| 1.20| 1.20| 9.00| 5.00 | 14.50

.25 9.00| 250 7.90) 230 2.10| 3.00{ 1.40) 1.00| 6.80( 4.20| 12.00
L1041 -8.90 1 3.50|10.00 | 2.00] 2.10| 2.30| 1.00 .80 4.80 ) 3.50 | 4.80
101 2,25 4.10{ 1120} 1.90| 2.10| 2.50 .60 70t 2.8 ¢ 2.80( 7.00
.10) 400 3.50| 9.65| 1.8 | 3.90| 2.50{ 2.10| - .70 | 14.50 | 2.58 | 5.00
10| 4.50( 2.10f 830 1.70{( 2.10| 1.90{ 4.00 .55 118.00 | 4.80| 3.50
.10} 5.00) 1.70| 6.00}) 1.80] 2.50| 2.30} 3.00 .70 111,00 5.00{ 2.10
0. 3.201 6.00| 1.40| 2.50| 1.90| 2.50| 4.00 | 10.30 3.00| 2.00
10 [aee. . ©10.00 f.......] 1.00}...... 170 3.00....... 8.00 J....... 1.00

Note.—Daily discharge determined from rating curve fairly well defined except for flood stages. Dis-

for days for which gage h%ifght&s{) are missing estimated from diagram prepared from record of daily
0. 50,

rai:}all at the camp near station

Monthly discharge at station No. 85 at 2,700-foot level, near Hilo, Hawaii, for 1911-12.

Mean
h Run-off | Run-off
Month,  Jischarge) (total in Month, Jischarge) {¢otal in
Teot acre-feet). Teet acre-feet).
1911. 1912—Continued.
November 14-30........ PR 8.85 299 June... oot . 1.45 86.30
December...........cconuene. 3.10 192 July . e 3.37 207
August.........oooiiieaii. 2.79 172
September................... 3.38 201
.62 38,10 || October.......c.ccoviieiaan.. 4.76 293
2.44 140 November..........ccocean.n. 5.78 344
4,27 263 December.....oocevenunnnnne. 5.12 315
7.00 417
3.70 228 The year............... 3.72 ] 2,700

Discharge measurements at station No. 86 at 2,700-foot level, near Hilo, Hawaii, in 1912.

[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. { charge. Date. heigit. charge.
Feet. Sec.-ft. Feet. Sec.-ft.
Aug. 2. .. 1.54 2,20l Nov.15.sieuevnnecaeannnnn. 1.69 6.3
Sept. 29,0 ciiiiii 1.46 . DeC.29.eereniriiaananeane 1.68 5.90
Nore.—Bed of stream of sand and small cobbles; probably slightly shifting. One channel.
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Daily gage height, in feet, at station No. 86 at 2,700-foot level, near Hilo, Hawaii, for 1912.
[Bomin, Bilikov, Goorko, Belayeff, Selitonott, arrd Kuznetsoff, observers.]

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

Daily discharge, in second-feet, at statio;z No. 86 at 2,700-foot level, near Hilo, Hawaii,
or 1911.

=)
1
b1
g
4
=}
&
)
0
-1

Nov. | Dec. Day. Nov. | Deec.

SRETR xRS

PG o e

7

Daily discharge, in second-feet, at station No. 86 at 2,700-foot level, near Hilo, Hawaii,

Sfor 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June.{ July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.60 | (e) 6.00 | 15.00 1.00 | 15.00 | 4.40 | 20.00 | 15.00
1.60| (e) |10.00] 10.00 1.40 | 20.00 | 3.70 | 25.00 | 25.00
160 | (o) 8.20f 6.60 15,0071 30.00 | 3.40 [ 30.00 | 10.00
1.60 a) 6.601 6.60 7.20 { 40.00| 3.00 | 12.00 | 15.00
1.60 a) 5.00 | 10.00 5.60 | 11.00| 2.50| 7.90| 6.60
1,60} (o 3.50 | 14.00 4.50] 820 1.80] 6.00f 5.40
1.60 a 8.20 | 35.00 3.00| 15.00| 1.50] 5.60| 6.60
1.60 a 7.50 | 35.00 1.80| 6.90| 1.40| 5.70 | 13.00
1.25 a 6.80 | 30.00 3.70| 57| 1.60} 800 6.60
1,95 a 6.80 | 30,00 5.10) 5.00| 1.80 ] 40.00| 5.10

.60 gag 7.70 | 49.00 4.40] 4.50( 1.60}30.00| 3.00
.60 a 12.00 | 14,00 3.70| 6.60| 4.30]|14.00| 1.70
.30 | 1.40{ 20.00] 10.00 4.60| 4.30| 3.00] 14.00 .80
.301 1.20115.00f 6.60 5.60{ 400| 3.8 7.20 .80
.20 .10 ] 10.00{ 6.80 8.70| 3.80| 3.90) 6.60{ 1.70
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Daily discharge, in second-feet, at station No. 86 at 2,700-foot level, near Hilo, Hawait,
Jor 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Ang. | Sept. | Oct. | Nov. | Dec.
3.00)] 5.60] 4.00/20.00| 6.90
3.00| 4.30{ 15.00[30.00} 3.00
4.8} 3.70| 6.90( 13.00| 3.8
6.90] 2.90]10.00| 14.00| 7.00
2,00 2,70} 10.00{ 8.70 | 15.00
2.00] 2.50112.00{ 8.40 | 12.00
2.00 | 2.60}15.00f 8.40 | 20.00
1.80] 1.60]30.00{ 8.20|35.00
2.50 | 1.50} 16.00 | 7.40 | 20.00
1.80| 1.40| 7.00] 6.60]| 5.70
1.40| 1.40| 5.40) 5.40| 8.00
6.80) .90}50.00f 5.10f 7.50
6.00 .80140.00f 8701 7.00
5.00 .70 1 30.00 | 10.00] 5.70
4,00) 5.00f17.00f 6.60| 3.00
3.00].......] 15.00}....... 3.00

Monthly discharge at station No. 86 at 2,700-foot level, near Hilo, Howaii, for 1911-12.

Mean Mean
. Run-off Run-oft
Month. discharge| (total in Month, discharg| (total in
Teot acre-feet). feot. acre-feet).
1911. 1912—Continued.
November14-30.............. 10,70 359 JUDC caneneennennannaannaanes 1.00 59.5
December ... emenmennnn. ... 13.10 808 || July..... . 4.78 294.0
August.... . 4.24 261.0
September. . 7.25 81,0
.63 38.7 || October... . 10.50 646.0
5.51 317.0 (| November. R 13.10 780.0
9.55 587.0 || December........oooaieuaaaa. 9.00 553.0 .
17.30 | 1,030.0
10. 40 640.0 Theyear............... 7.76 5,640

¢ Channel dry.

NotE.~Daily dischar%e determined from rating curve fairly well defined except for flood stages. Dis-
charge for days for which gage h%ilghts are missing estimated irom diagram prepared from record of daily
rainfall at the camp near station No. 50.

Discharge measurements at station No.86A at 2,700-foot level, near Hilo, Hawaii, in 1912,

G
Date. Hydrographer. hexagiet. ch]ﬂsg'e.
Feet. Sec.ft.
Aug, 23 | E. O. ChriStansen. .., ..o oeoooie oo oe e iaeanmeeamneeees|eeecaeacfeaamenens
Dec. 29 |..... L T N 0.31 0

NoTE.—Bed of stream of sand and silt; shifting. One channel.
Daily gage height, in feet, at station No. 864 at 2,700-foot level, near Hilo, Hawari, for 1912,

[Fataeft and Crevotapoff, observers.]

Day. Nov. Dec. Day. Nov. Dec. Day. Nov. | Dec.
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Discharge measurements at station No. 87 at 2,700-foot level, near Hilo, Hawait, in 1912.

[E. O. Christiansen, hydrographer.]

Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet, Sec.-ft. Feet. See.-ft.
Aug. 23.. 1.05 1.08 1.18 1.74
Sept. 29. .83 .44 1.2 1.96

Non‘i.——Bed of stream of gravel and cobbles, with some small bowlders; probably permanent. One

Daily gage height, in feet, at station No. 87 at 2,700-foot level, near Hilo, Hawaii, for 1912.

[Bomin, Bilikov, Goorko, Belayefl, Selitonott, and Kuznetsoff, observers.]

Jan.

Feb.

Apr. | May. | June. | July. | Aug. | Sept.

Oct.

Nov. | Dec.

Daily discharge, in second-feet, at station No. 87 at 2,700-foot level, near Hilo, Hawazt,

for 1911.
Day. Nov. Dec. Day. Nov. Dec Day. Nov. | Dec.

0.84 1.10

2,04 .84

4.10 .75

7.00 5.46

14,70 5.10

4.50 4.50

5.96 4.50

4.74 4.50

6.48 5.10

10.80 4.74

4.50
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Daily discharge, in second-feet, at station No. 87 at 2,700-foot level, near Hilo,
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Monthly discharge at stations Nos. 1-18 and 25-87 at 2,700-foot level, near Hilo,
Hawaii, for 1912.

[Drainage area, about 75 square miles.]

Discharge in
second-feet. Run-off
Month. :
. Depth in
Per
inches | Total in
Mean. sgglsg on drain-| acre-feet.
* | agearea.

30.25 0. 403 0.46 1,790
248.95 3.320 3.58 14,300
258. 81 3.450 3.98 15,900
435.17 5. 800 6.47 , 900
182.20 2. 430 2.80 11, 200

61.72 .823 .92 3,640

' 146. 54 1.950 2.25 9,020

97.19 1.300 1.50 5,970
254,05 3.390 3.78 15,100
401.44 5.350 6.17 , 100
474,07 6.320 7.05 28,300
385.17 5.140 5.93 23,700
247.15 3.300 44,89 179,000

Nore.—The above table gives the combined discharge in second-feet and run-off in acre-feet for
the 81 stations at the 2,700-foot level above Hilo, Hawaii.

HAMAKUA GROUP OF STREAMS.
EAWAINUI RIVER, NEAR WAIPIO, EAWA'II.

Location.—One hundred feet above intake of New Hamakua ditch and 6} miles
southwest of Kukuihaele.

Records available.—July 20, 1911, to December 31, 1912.

Gage.—Vertical staff; read twice daily, at 6 a. m. and 5 p. m.; datum unchanged.

Channel.—Practically permanent.

Discharge measurements.—Made by wading at low water and from footbridge 10
feet below gage during high water.

Accuracy.—No discharge rating has yet been obtained.

Cooperation.—Station maintained in cooperation with Hawaiian Irrigation Co.

Daily gage height, in feet, of Kawainui River near Waipio, Hawait, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. [Dee.
1.30| 0.80| 2.30| 2.60| 2.10] 1.45] 2.00| 1.60| 0.90} 2.30{ 2.00| 3.65
1.25 .80 2.60| 2.30) 2.20) 1.40| 1.90| 1.65| 2.10} 2.20| 1.40| 2.05
1.20| 1.40| 2.40| 3.30| 2.20| 1.30| 1.8 | 1.656| 2.55] 1.95} 1.05| 1.90
1.20] 1.95) 2,201 2.90| 2.35| 1.15| 2.05| 1.40{ 2.70| 1.15 95| L70
1.20] 1.00| 2.15| 2.40| 2.20| 1.00] 2.00| 1.25} 2.05 .95 .80 | L5
1.20 851 2,051 2.35| 2.20| L00| 2.05( 120 2.05 .80 .80 | 1.40
1.68 .80 2.20f 2.80f 1.90| 1.25| 2.45| 2.05| 2.00 .80 .80 | 1.35
2.30 .80) 1.95| 2.90| 1.85| 1.55] 2.05]| 1.75| 2.05 .80 .80 | 1.95
1.70 .80{ 2.00| 2.50| 1.80( 2.25| 2.00| 2.15| 1.80 .80} 2.40 | 2.00
1.35 .80 ) 2.25f 2,50} 1.8 2.35| 1.95| 2.25| 1.30 .80 3.60| 2.056
1.20 .82 2.55| 2.10! L7 | 2.15( 2.00( 1.95| 1.05 .80 2,10 | 1.60
1.20 .801 2.45| 2.20{ 1.70| 2.20| 1.95| 2.50 .90 .80} 2.40 | 1.30
1.20 | 1.45] 2.15| 215} 1.70) 2.10| 2.20[ 2.15 .92 .80 2.40| 1.20
1.10 .90} 190 2.10| L70| 2.05| 2.15| 2.30 .90 .80} 1.95] 1.00
1.00 .80 1.85( 2.25( 1.60 | 1.95| 1.95]| 2.45{ 1.90 .80} 1.80| 1.00
1.00 .80 | L70| 2.05| 1.80| 2.35| 1.95| 2.15 .96 .80 3.20f 1.00
1.60 .80 2.15( 2.15| 1.90{ 2.20| 2.00| 1.80 .85 .80 3.15 .90
1.00 .80 2.30( 1.95| 1.90{ 1.95| 2.00| 2.20 .80 .80} 2.90 .95
1.00} 2.05| 2.15| 1.90| 1.8 2.15| 1.90| 195 .80 .80] 2.55| 1.20
1.001 2951 2.20| 2.22) 1.80% 2.10} 1.90| 1.60 .80 .80 | 2.00| 1.45
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Daily gage height, in feet, of Kawainui River near Waipio, Hawait, for 1912—Continued.
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WAIPIO RIVER BELOW WAIMA STREAM, KEAR WAIPIO, HAWAIL

Location.—About 400 feet below junction of Waima Stream and Waipio R1ver, and
about 4 miles southwest of Kukuihaele.

Records available.—July 20, 1911, to December 31, 1912,

Gage.—Vertical staff; read once daily, at 7 a. m.; datum unchanged.

Channel.—Probably sllghtly shifting.

Discharge measurements.—Made by wading at low water and from footbridge 100
feet above gage at high water.

Accuracy.—No discharge rating has yet been obtained.

Cooperation.—Station maintained in cooperation with the Hawaiian Irrigation Co.

Daily gage height, in feet, of Waipio River below Waima Stream, near Waipio, Hawaii,

Jfor 1912.
Day Jan. | Feb. | Mar. | Apr. | May. | June.{ July. | Aug. | Sept. | Oct. | Nov. | Dec.
0.50| 0.851 1.15] 0.55| 0.50 ] 0.50 | 0.48 ] 0.48| 0.55| 0.65| 1.90
50| 160 1.10| 1.20 .50 .50 .50 .70 .80 .50 | 1.20
.50 | 1.30 ] 3.30} 1.00 .50 .50 .50 1.60 .65 .50 .55
.50 .80 | 4.30] 1.70 .50 .78 .50 2.90 .50 .50 .50
.50 .70 | 1.20 .90 501 1.25 .50 .60 .50 .50 .50
.50 75| 1.55| 1.00 .50 1.35 .50 .50 .48 .48 .50
.50 1.00| 8.15 .60 .50 ) 2.40 .50 1.00 .48 .48 .50
.50 L7011 3.30( 1.25 .62 .72 .50 .50 .48 .48 .70
.45 .80 1.85) 1.00| 1.10 .85 1.35 .50 .481 4.10 .55
.45 .85 2.50 .62 3.40 50| 1.05 .48 .481 3.00 .70
.45] 1.30| 1.25 .52] 2.20] 1.25 .52 .48 481 1.20 .50
.45 | 1.90| 1.00 .50 | 1.30 .85 .80 .48 481 4.70 .50
1.30 | 1.25| 1.20 .52 .80 8.55 .62 .48 .481 1.40 .48
.55 .80 .70 .50 .75 85 .55 .48 .50 .60 .48
.45 .65 1.20 .50 .60 52 .80 .48 .50 .50 .48
.45 .50 .65 .50 | 1.60 .85 .50 .60 501 2.80 .48
.45 | 1,25 .90 55 | 1.20 .75 . .50 .50 | 2.00 .48
.45 | L50 .65 .50 .60 551 2.00 .50 .481 2.90 .48
1.10 .60 .60 .60 .95 50 .70 .48 L6011 1.35 .48
3.25| 130} 1.25 .70 .60 50 .52 48 50 .80 .48
4.45 .95 951 1.15 .65 50 .50 48 .48 75 .48
.90 .55 .70 .52 .50 .50 .50 .48 .48 .62 .50
50| 1010 .70 .50 .50 .50 .48 .48 | 110 .70 110
.50 75| 1.45 .85 901 1.30 .48 48| 145 52 .60
50| 1.15 .70 .60 .50 48 .48 50 50 .85
.50 | 1.55] 2.30 751 1.35 501 2.00 .48 85 50 .62
1.55 .601 1.30 .92 .65 50| 1.75 .48 |- 1.45 50 .50
2.55 .50 .80 .95 .50 50 55 .48 65 48 .48
1.60 .50 .60 .70 .50 50 50 .48 75 .58 .50
....... 3.70 .60 .60 .60 .48 .50 .80 .52 .70 .48
....... 3.25 | ......] .50 |.......| 48 ).eeiiiifee-...] L8OM...... .48

NEW HAMAKUA DITCH AT WAIMA STREAM, NEAR WAIPIO, HAWAII.

Location.—In the Waima Branch of Waipio Gulch, and about 8 miles west of Kukui-
haele, Hawaii. Gage set in flume crossing Waima Stream.

Records available.—May 1 to December 31, 1912.

Gage.—Vertical staff; read twice daily, at 6 a. m. and 5 p. m.

Channel.—Smooth and regular (in ditch flume).

The following discharge measurement was made by C. H. Pierce:
February 6, 1912: Gage height, 85.5 inches; discharge, 56.2 second-feet.

14694°—wsp 336—14——24
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to, Hawaiz,

for 1912.

Daily gage height, in feet, of New Hamakua ditch at Waima Stream, near Waip
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NEW HAMAKUA DITCH AT MAIN WEIR, NEAR KUKUIHAELE, HAWAII.

Thig ditch diverts all run-eff from the headwaters of

Location.—Near head of ditch about 500 feet south of office of Hawaiian Irrigation
Co. (Litd.), at Kukuihaele.

the Wapio Basin below the upper Hamakua ditch

Records available.—July 18, 1910, to December 81
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5-foot panels,
Discharge measurements made

weir have checked weir discharge to within 2 per cent.
Cooperation.—The records for this weir have been furnished the Geological Survey

Gage.—Automatic clock register; datum unchanged.
with a good stilling basin above.

Discharge.—Measured by weir consisting of six

by the Hawaiian Irrigation Co. (Ltd.).

near Kukuthaele,

?

Hawati, for 1912.

Daily discharge, in million gallons, of New Hamakua ditch at main weir
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Daily discharge, in million gallons, of New Hamakua ditch at main weir, near Kukuihaele,
Hawair, for 1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
33.3| 29.8{ 38.9| 38.8| 36.4| 35.3| 39.9| 38.5| 35.1| 28.8 | 34.8| 33.8
32.6 | 30.1| 387 | 38.5( 36.4| 35.5| 42.2| 43.0| 34.0 | 29.5| 34.8| 32.5
32.2| 36.5| 38.8| 385| 36.2| 34.0| 41.6| 456 | 33.0| 29.5| 348 | 32.3
32.0 | 355 38.7| 38.8| 363 | 34.8| 41.9| 43.8| 33.8| 36.3( 348 | 32.3
31.8 | 31.6 | 387 38.8| 36.2 | 351 | 40.8| 46.6 | 34.6 | 33.0| 34.4 | 32.3
31.4| 30.5| 37.8| 387 | 86.5| 34.8| 3841 39.0| 32.5| 30.1} 34.2| 317
31,1 30.2| 37.8| 38.9| 36.5| 358 | 38.4 | 36.8| 37.2| 20.5| 34.2 | 30.1
3.0 29.8| 37.9| 41.9| 36.3 | 34.8| 39.0 | 39.4 | 33.4| 30.1| 33.8 | 3L7
30.8+ 35.4| 37.9| 386 36.2| 350 | 36.5| 43.4| 32.3| 38.7| 33.8| 3L7
30.6 | 38.3 | 37.9 | 38.8| 36.1| 352 | 34.8| 35.9| 34.8| 31.1| 33.6 | 340
30.5| 37.9| 38.2| 38.7| 36.2| 34.8| 34.1| 34.0( 36.9 | 29.5| 34.2 | 3L.7
30.5 | 37.8| 38.0| 385| 36.1( 348 | 36.8| 32.2| 34.2| 32.0| 34.0| 34.2
30.3( 38.3| 382 387 36.1| 34.8| 37.8| 3L.1| 31.7| 49.1| 33.8| 34.5
31.0| 38.6| 38.4| 38.9| 36.3 | 35.4 | 41.2| 30.2| 31.1| 50.7 | 34.2 | 34.9
30.7{ 38.9| 38.6| 39.0| 36.1| 36.4 | 37.2| 30.5| 29.9| 37.4 | 34.2 | 34.9
30.2| 38.6| 38.5| 38.9| 36.4| 361 36.1| 36.5| 20.9 | 39.8] 34.2| 34.9
30.0 | 38.8 | 38.7| 38.9| 36.6 | 36.9| 354 40.9 | 29.9 | 50.6 | 33.6 | 34.2
29.9| 38.4| 38.6| 38.6| 36.6 | 36.7| 33.8{ 43.6] 29.5| 34.9] 33.8| 33.0
29.8| 38.4| 37.4| 38.8| 36.3| 36.0 | 33.2{ 34,3 29.3| 353 | 34.2| 345
29.6 |....... 39.1| 38.8| 36.2| 37.5| 32.0| 33.2| 34.6} 351 | 34.2| 34.2
29.7 |....... 39.3 |....... 36.4 [....... 31.1| 325 |....... 34.9|....... 34.2

NoTE.—The weir record includes the total fiow of the ditch exclusive of water sent over the wasteway
& few hundred feet above when it is not needed.

Monthly discharge of New Hamakua ditch at main weir, near Kukuihaele, Hawait, for 1912.

absn | Rumot ain, | ool
isc] e (total ischarge in
Month. in million million Month. in million| million
gallons. | gallons). gallons. | gallons).
Jannary......o..oo.ooiiall. 32.1 996 || AuguSt..eoeeeieaaaiiiaias 36.8 1,140
February........cccoeeeennn.. 33.8 981 || September.. e 35.8 1,080
March. ... .....ccoieiiiaan.... 38.5 1,190 || October.... 34.8 1,080
April.. ..ol 38.9 1,170 || November. . 33.7 1,010
y . 36.8 1,140 || December. ... 33.6 1,
June.. 35.4 1,060
B 1111 S 37.6 1,170 The year............... 35.7 13,100

KOHALA GROUP OF STREAMS.
EKOHALA DITCH NEAR KOHALA, HAWAIIL

Location.—The Kohala Ditch Co. maintains three weirs, which measure the dis-
charge carried by Kohala ditch. This ditch picks up and delivers to the planta-
tions on the north coast of Hawadi all the run-off at low and medium stages between
the Honokane Gulch and the northwest point of the island below the 2,000-foot
contour. The Kehena ditch collects most of the water above the 2,000-foot contour.

The Awini weir is in the east branch of Honokanenui Gulch at an elevation of
1,880 feet, and is on the southeast side of the gulch.

The Niulii weir is about 3} miles south of Niulii, Kohala District, at an eleva-
tion of 1,000 feet, and is about 5 miles below the Awini weir.

The Hawi weir is about 1} miles south of the Hawi Mill near the lower end of
the ditch.

Records available.—Daily records of the flow of the Kohala ditch at the Awini and
Niulii weirs have been kept by the Kohala Ditch Co. since July 1, 1907. No
daily record has been kept of the flow at the Hawi weir, which is used mainly as
2 check on deliveries of water between Niulii and Hawi. The Niulii weir meas-
ures the amount of water shown by the Awini weir, and also the inflow from the
Honokanenui. The record for the Honokanenui is arrived at by subtracting the
flow at the Awini weir from the flow at the Niulii weir.
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Gages.—Vertical staffs graduated to hundredths and set in at the weirs.
Discharge measurements.—FEach weir consists of three 5-foot panels with end

contractions, sharp-beveled steel crest, and very slight velocity of approach.

Daily discharge, in million gallons, of Kohala ditch at Awini weir, near Kohala, Hawaii,

Sfor 1907.
Day. | July. | Aug. | Sept. | Oct. | Nov. | Dec. || Day. | July.| Aug. | Sept. | Oct. | Nov. | Dec,
10.50 || 16..... 0.89 | 21.90
9.29 || 17.c0ileean..n 15.20
8.36 || 18.....] 2.66 | 10.50
8.36 || 19..... 20.70 | 12.50
7.90 i| 20..... 11.00 | 12.50
12.50 || 21..... 20.70 | 16.30
10.50 (| 22..... 20.70 | 14.60
9.29 || 23..... 18.90 | 9.29
8.36 || 24..... 16.90 | 4.39
6.59 || 25..... 10.50 | 7.46
6.59 || 26..... 8.59 | 21.90
5.16 || 27..... 8.36 | 20.70
11.50 || 28.....] 19.50 | 20.70
16.90 (| 29..... 15.70 | 18.90
12.50 || 30..... 11.00 | 11.50
3l..... 4.77 | 7.46

Daily discharge, in million gallons, of Kohala diich

Jor 1908.

Day. Jan. | Feb. | Mar. | Apr.

May.

July.

m-.

JIRE I53&EBV B
2
=3
-5
—
=
8

W AP N®

18,30

20.70
20.70

14,60
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Daily discharge, in million gallons, of Kohala ditch at Awini weir, near Kohala, Hawait,

Sfor 1909.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1..... s ..| 14.10 | 20.70 [ 20.7 | 16.30 | 4.77 | 13.60 | 16.30 | 19.50 [ 5.16 | 8.82| 7.02 | 3.32
P2 14,10 | 19.50 | 28,7 | 15.70 | 4.39 | 11.50 | 13.60 | 18.30 | 5.16 ] 10.90 | 4.77 ] 2.99
;S 13.60 |1 18.30 | 20.7 | 20.70 | 4.03 | 9.29 | 12.00 | 15.70{ 4.03 1 13.60} 8.36 | 2.66
[ 13.60 | 16.90 | 20.7 } 20.70 [ 16,90 | 8.36 | 8.82114.60) 3.66 [ 11.50| 8.36| 2.66
[ 13.60 | 15.70 | 20.7 | 20.70 | 20.70 | 7.46 | 5.76 | 13,60 ( 2.99 | 11.00 | B8.36 | 2.05
[ S, 12,50 | 20.70 | 20.7 | 20.70 | 20.70 | 6.59 | 4.77 [12.50 ( 2.99 1 10.50 | 7.46} 2.05
T 11.50 | 19.50 § 20.7 | 20.70 ) 19.50 | 15.70 | 9.29 ) 11.50| 2.35{ 9.29}] 5.16} 1.77
- S 10.50 | 18.30 | 19.5| 19.50 | 18.30 | 14.60 | 20.70 | 12.50 | 2.35| 7.46| 7.46]| 1.50
| B 9.29 ] 15,70 | 18.3 | 18.90 [ 16.90 | 13.60 | 19.50 | 11.50 | 2.35] 6.59 | 9.76 ] 1.50

10eecieianiiana. 8.36 | 14.60 | 18.3 { 18.30 | 16.90 | 11.50 { 16,90 | 10.40 | 2.05| 4.03 | 9.76 | 1.50
L . 7.46 | 13.60 | 20.7 | 16.90 | 15.70 [ 9.29 | 15.70 [ 9.76 | 2.05| 3.32| 9.29 | 1.50
12l 6.569 | 20.70 | 20.7 | 16.30 | 14.€0 | 836 | 20.70 | 9.29 | 4.39| 6.59| 8.36| 1.50
b S 5.76119.50 | 19.5(16.30 1 14.10{ 7.46 | 20.70 | 8.82 | 8.82|10.50 [ 1200} 1.50
4. 4.77 | 18.30 | 18.3 | 15.70 | 20.70 | 20.70 | 20.70 | 8.36 | 19.50 | 9.29 | 12.00 | 1.50
| F; T, 4. 16.90 | 18.3 [ 15.20 | 19.50 | 18.30 | 20.70 | 8.36 | 13.60 | 6.17 | 9.76 | 1.24
16 e 3.67 | 15,70 { 20.7 | 14.60 | 18.30 | 16.90 ; 20.70 | 7.90| 8.82| 5.16| 836( 1.24
L 3.32{20.70 | 20.7 | 14.10 | 16.90 | 15.70 | 20.70 | 7.90 | 6.17 | 4.77 | 7.02] 3.32
18icieiciananns 2.99120.701 20.7 (13.60115.70 | 14.60 | 20.70 | 7.46 | 14.60 | 3.32| 5.16 | 20.70
19 el 2.99119.50 | 20.7 | 13.10 | 14.60 | 12.50 | 20.70 |} 7.02 | 20.70 | 3.32| 5.16 | 20.70
b | 2. 18.30 [ 20.7 | 12.00 | 14.60 | 10.50 | 20.70 | 6.59 | 14.10 | 3.32| 4.77 [ 20.70
b2 S 2.99 1 18.30 | 20.7 | 11.00 | 14.10 | 8.36 | 20.70 | 5.76 | 10.50 | 2.66 | 4.03 | 20.70
7 2.99 | 20.70 | 20.7 | 9.76|13.60{ 6.59 | 20.70 | 5.16 | 6,17 | 7.46 | 3.32|20.70
2 F 20.70 [ 20.70 | 20.7 [ 8.82[12.50 | 5.76[20.70}| 4.39| 8.82 ! 14.60 | 3.32 ] 20.70
2. 20.70 | 20.70 | 20.7 | 8.36 | 10.50 | 14.10 { 18.30 | 5.76 | 15.70 | 14.10 | 2.66 | 15.20
b TN 20.70 { 20.70 | 20.7 | 7.90{ 8. 12,50 { 20.70 | 7.02 | 15.70 | 11.00 | 2.66 | 11.50
2.0eiieenen. 120,701 20.70 [ 20.7 [ 7.46 | 20.70 | 10.50 [ 20.70 { - 6.59 { 14.60 | 7.46 { 9.26 | 20.70
-7 20.70 | 20.70 | 20.7 | 6.59 | 20.70 | 9.76120.70 | 5.16 | 21.90 | 4.77 | 7.46 | 15.20
. J 20.70 [ 20.70 { 20.7 | 6.17 { 20.70 | 8.82120.70{ 8.36 | 14.60 [ 4.03 | 4.77 { 12.50
2. e 19.50 |--..... 19.51 5.76120.70 | 7.02|20.70 | 12.50 | 13.60 | 4.03 | 3.32] 12.00
30 .o 19.50 [.-..... 18.3  5.76 { 19.50 | 8.36{ 20.70 { 11.00 { 12.00 | 3.67 | 2.66{ 9.76
3 20.70 {--..... 16.9 |....... 18.30 |....... 20.70 | 7.46 |....... 576 |.eenenn 8.36
Daily discharge, in million gallons, of Kohala ditch at Awint weir, near Kohala, Hawait,
Jfor 1910.

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

) 6.59 | 18.30 { 8.36 ( 19.50 { 20.70 { 18.30 | 14.10 { 15.70 { 8.36 | 19.50 | 5.16 { 21.90

. B . 7.46 | 19.50 | 4.77 | 21.90
6.17 | 11.50 | 4.77 | 20.70

5.76 | 10.50 | 4.02 | 20.70

4.39 | 7.90| 3.67 ( 20.70

3.67 | 11.00 { 4.03 | 20.70

2.99 | 11.00 | 2.66 | 20.70

2.66 | 20.70 | 2.66 | 20.10

2.351 20,70 | 2.66 | 18.30

2.05119.50 | 2.05 { 16.90

2.05 | 18.30 ¢ 2.99 | 12.50

2.05 | 11.50 | 2.99 | 12.50

2.05 ) 11,001 2.05] 12.00

2,05 7.90 | 2.05} 10.50

2.05| 6.59 | 2.05) 10.50

5761 6.59{ 1.77}1 9.76

5.761 6.59 | 5.16| 8.82

5.16| 6.17 120.70 | 8.82

4.39 | 4.39120.70| 7.90

3.32| 4.39 1520} 6.59

2.66 | 4.03)15.20] 6.17

. . . . 2.66 | 10.50 | 15.20 | 6.17
8.36 | 19.50 | 12.50 | 20.70 | 2.05 | 11.00 } 21.90 | 6.17
6.59 118,30 | 12.50 | 19.50 | 2.05| 8.36| 20,70 | 6.17
5.52 | 16.30 | 20.70 | 17.40 | 2.05| 7.46} 15.70 | 8.82
4.77 1 15.20 | 20.70 | 16,30} 2.05 ] 5.16 ] 31.00| 7.46
4.39]114.60 [ 19.50 | 15.20 | 2.05] 4.39| 9.76 | 7.46
4.03 | 14.60 ) 16.90 | 13.60 | 2.05| 4.77] 9.29] 7.46
4,03 | 14.60 | 15.70 [ 12.50 | 1.50 | 20.10 [ 20.70 | 7.46
4.03 | 14.10 | 15.70 | 11.50 | 4.03 | 10.50 | 20.70 | 6.17
9.76 |...-..-| 15.20 | 10.50 |....... 7.46 [+-v.oe.| 617
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Daily discharge, in million gallons, of Kohala ditch at Awini weir, near Kohala, Howati,

for 1911,
Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. [ Oct. | Nov. | Dec.
7.5(20.70 | 4.77 | 18.3 |18.30 | 5.16 | 10.50
16.9 120.70 | 4.77 | 18.3 | 18.30 | 4.77] 9.29
18.3120.70 | 4.03 | 18.3 118.30| 4.77] 8.36
18.3120.70 ] 3.67 | 20.7 [20.70| 7.46} 7.46
18.3 120,70 | 3.67 | 19.5]19.50 | 8.82| 7.46
19.5120.70 | 3.21| 18.3|18.90| 9.29 | 7.46
20.7 | 20.70 | 3.21 | 20.7 | 18.30 | 10.50 | 7.90
20.7 | 20.70 { 3.21| 20.7 | 16.90{ 12.50 | 8.36
20.7 [ 20.70 | 5.76 | 19.5| 16.90 | 10.50 | 8.36
20.7 | 20.70 | 4.77 | 19.5|15.70| 9.29| 7.46
. 20.7 | 20.70 | 4.77 | 20.7 | 15.70 | 10.50 | 7.46
. 20.7 {20.70 | 4.77 | 20.7 { 15.70 | 10.50 | 5.76
. 20.7 1 20.70 | 9.76 | 19.5}14.60 | 9.29 | 13.60
9. . 20.7[20.70 | 9.76 | 18.3 [ 13.60 { 10.50 | 20.70
8.36| 9.29 |20.70| 20.7|20.70} 9.76 | 20.7 | 13.60 | 12.50 | 20.70
8.36| 9 20.70 | 20.7 { 20.70{ 9.76 | 20.7 | 13.60 | 10.50 | 20.70
7 20.7 | 19.50 } 10.50 | 20.7 | 12.50 { 20.70 | 20.70
20. 20.7 | 19.50 § 10.50 | 20.7 | 11.50 | 20.70 | 20.70
19. 20.7 | 16.90 { 10.50 | 20.7 | 9.76 | 20.70 | 20.70
16 20.7 | 16.90 { 12.50 | 20.7{ 9.76 | 20.70 | 20.70
16. 20.7 | 15.70 { 12.50 | 20.7 | 9.29 { 20.70 | 20.70
. 20.7 | 14.60 § 12.50 | 20.7{ 9.29 | 19.50 | 20.70
20.7 | 11.50 { 13.00 { 20.7 | 7.90 | 18.30 | 19.50
20,7 | 11.50 § 13.50 { 20.7 | 7.90( 18.30 | 12.50
20.7 ] 10.50 { 13.50 { 20.7 | 7.46 | 18.30 | 11.00
20.7( 8.36113.50| 20.7] 6.59|16.90 | 9.29
20.7 | 7.46413.50] 20.7} 6.17 | 15.20 | 8.82
2.7 | 6.59]13.50| 20.7} 5.76 [ 15.20 | 8.82
20.7| 5.76 | 14.10| 20.7 | 5.76 | 15.70 | 8.82
20.7 | 5.76 | 14.10] 20.7 | 6.59 ) 1570 | 8.82
....... 5.76 | 14.10-}.......] 6.59 |.......] 9.76

Daily discharge, in million gallons, of Kohala ditch at Awini weir, near Kohala, Hawaii,

Sor 1912.

Day. Jan. | Feb. [ Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1 7.46 | 1.50 | 20.70 | 20.70 | 15,70 | 9.29]12.50 | 2.99! 5.16 | 11.00 | 12.00 { 20.70
2 6.5 1.50]20.70|20.70 | 20.70 | 9.29 | 13.00 | 2.99 | 1570 | 9.76 | 12.00 } 18.30
2.. 5.76 | 2.66 | 20.70120.70 } 20.70 | 7.90114.10} 3.32|20.70{ 9.29| 9.76 ] 15.20
4.. 4.77 | 5.16120.70 {20.70 | 20.70 | 7.02 | 13.00 | 3.32|20.70{ 9.76 | 8.36 ] 11.00
5.. 4.39 | 3.32|19.50 {20.70 | 19.50 | 6.17 | 13.00 | 2.99  16.90 | 7.90 ] 9.29 110.50
4.03 ] 2.05]19.50 [ 20.70 | 19.50 | 5.16 {18.90 | 2.99 | 15.70| 5.76 ] 8.36{ 8.8
4,03 1.77 | 19.50 { 20.70 | 16.90 | 5.16 [ 20.70 | 2.99 | 15.70 { 4.63 | 8.36 | 12.50

12.00 | 1.50 | 18.30 | 20.70 | 16.90 § 7.90 | 20.70 | 2.99 | 15.70 | 2.99] 7.46 | 16.
11.50 | 1.50 ] 18.30 | 20.70 | 16.60 | 12.50 | 18.30 | 16.90 | 15.70 | 2.99 | 10.50 | 15.70
10.50 | 1.48 | 18.30 | 20.70 | 16,90 | 20.70 | 16.30 { 16.90 | 12.50 | 2.99 | 20.70 | 12.50
8.36 | 2.99 | 18.30 | 20.70 | 14.60 .70 | 14.10 | 15.70 | 11,50 | 2.99 | 20.70 § 10.50
6.59 | 3.32 | 20.70 .70 | 13.60 | 20.70 | 11.50 | 15.70 | 12.50 | 2.99 | 20.70 | 8.36
6.17 | 9.29|20.70 | 20.70 | 13.60 | 18.30 | 11.50 | 16.90 | 10.50 | 2.66 | 20.70 | 8.82
4.77 | 10.50 | 20.70 | 19.50 | 12.50 { 16.90 | 13.60 | 16.90 | 8.36 | 7.90 | 20.70 | 8.82
4,77 | 7.46 | 19.50 ) 19.50 | 10.50 § 16.90 | 11.50 | 15.70 | 9.29 ] 7.90 | 20.70 | 8.82
4.03| 5.16|19.50 { 19.50 | 9.76 ] 20.70 | 9.76 | 13.00 | 12.00 | 6.59 | 20.70 | 8.36
4.03 | 3.67 | 18.30 | 19.50 | 10.50 | 20.70 | 8.82 | 10.50 { 9.29 | 5.16{20.70 | 7.90
4.03 | 3.32120.70 | 19.50 { 10.50 } 16.90 | 8.82| 9. 9.29 | 4.77120.70 | 8.82
3.32| 4.03]20.70 | 19.50 | 10.50 | 19.50 [ 7.90 ; 11.50 [ 9.29 . 20.70 | 8.36
2.66 | 10.50 | 20.70 | 19.50 | 9.76 ] 16.90 | 7.90 | 7.90 | 10.50 | 7.46 { 20.70 | 11.00
2.66 | 20.70 | 20.70 | 18.30 | 12.50 } 15.20 | 7.90 | 7.02 | 10.50 | 7.46 | 20.70 { 9.29
22 2.05 | 20.70 | 20.70 | 18.30 | 10.50 | 14.10 | 7.90 | 5.16 [ 10.50 | 5.76 | 19.50 | 9.29
23 2.05 [ 18.30119.50 { 18.30 ] 8.82] 14.10( 8.82| 516 8.36 ] 16.90y 18.30 | 9.29
24 2.05 | 17.40 | 19.50 | 18.30 | 8.82] 15.70 | 11.00 | 3.32 | 5.76 | 16.90 | 13.00 | 20.70
25. 3.3217.40 [ 19.50 | 18.30 | 9.29 } 14.10 | 9.29 | 3.32| 5.76 | 19.50 | 12.50 { 20.70
26. 2.66 | 17.40 | 20.70 | 18.30 | 10.50 | 14.10 | 8.36 | 2.66 | 5.76 | 20.70 | 11.50 | 20.70
27. 2.05 1 20.70 { 20.70 | 18.30 1 15.70 § 12.50 | 8.36 | 4.39 | 3.32|20.70 { 11.00 | 18.90
28 1.77 1 20.70 { 20.70 | 18.30 | 15.70 § 11.50 { 7.90| 9.29| 2.66 | 20.70 { 11.00 | 12.50
29 1.77120.70 | 19.50 | 18.30 } 12.50 | 12.50 | 7.90| 7.02| 2.66 | 16.90 | 11.50 { 15.70
30 L7 Jeeenn.s .70 | 18.30 | 10.50 | 14.10 | 7.02 | 6.59 | 7.02 | 12.50 | 11.50 | 12.00
7 1.50 foeeennf 20,70 |....... 10.50 §....... 6.17 | 5.16 [-....-- 12,00 Jee..... 2.50

Norte.—This weir measures discharge in flowing streams when eombined flow is less than 20 million
gallons (except for seepage gains or losses).
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Monthly discharge of Kohala ditch at Awini weir, near Kohala, Hawaii, for 1907~1912.

Discharge in million gallons. Run-off

(totalin

Month, ‘million

Maximum, | Minimum. | Mean, | gallons).
TULY ettt ceeecaen e et eenaaaiaaae 20.70 0.17 9.84 276
Avugust..... 21.90 4.03 15.30 474
September. 21.90 2.99 9.98 299
October.... 21.90 9.76 17.60 545
November. . 21.90 8.82 15.00 449
DeCOMIDEr. ¢\ ce e it i 21.90 5.16 13.00 239
Theperiod...... ..ocoeiiiiiiiiiiiin i iriiiieaceaereaeaeaaeae 13.40 2,280

1908,

Jan Ceemeneeeaeanet e taaenanstann e aneanaaann 21.90 5.16 12.20 378
FObrUarY .. i 20,70 3.67 11.80 341
March........ 16.90 2.05 5.18 161
20.70 5.76 14.90 450
20. 70 5.76 16. 10 500
20.70 9.29 17.20 516
20.70 15.70 19.20 595
20.70 12.50 18.80 583
20. 70 13.00 17.80 533
20.70 7.46 14.10 437
20,70 4.77 12.00 360
20.70 13.60 18.80 584
21,90 2.05 15.00 5,390
20.70 2.99 11, 50 356
.20.70 13.60 | 18.80 527
20.70 16.90 20.10 622
20.70 5.76 13.90 418
20.70 4,03 15.70 487
20.70 5.76 11.30 338
20,70 4.77 17.90 555
19.50 4.39 9.70 301
21.90 2.05 9.31 279
14.60 2. 66 7.39 229
12.00 2.66 6.73 202
20.70 1.24 8.49 263
21,90 L24| 12.50 4,620
20.70 6.17 15.10 469
19. 50 7.90 13.10 367
20.70 3.32 12.30 383
20.70 7.02 10.40 413
20.70 4.03 14.50 449
20. 70 14.10 17.80 535
20.70 12.50 17.90 555
20.70 7.90 17.20 532
8.36 1. 50 3.48 104
20.70 4,03 10. 60 329
21.90 177 9.08 272
21.90 6.17 12.20 378
21.90 1.50 13.10 4,790
20.70 9.76 15.30 475
21. 90 9.76 18.40 515
20.70 7.02 12.30 383
20. 70 9.29 16.70 502
20.70 7.46 16.30 504
20.70 7.5 19. 80 596
20.70 5.76 16.40 507
14.10 3.2 9.08 281
20,70 18.30 20. 10 604
20.70 5.76 12.60 391
20.70 4.77 13.40 403
20.70 5.76 12.70 393
21,90 321 1520 5,550
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Monihly discharge of Kohala ditch at Awini weir, near Kohala, Hawaii, for 1907-1912—

Continued.
Discharge in million gallons. Run-off
totalin
Month. (totatin
Maximum, | Minimum.| Mean. gallons).
'12.00 1.50 4.63 143
20. 70 1.48 8.85 257
20. 70 18.30 20.00 619
20. 70 18.30 19.60 589
20. 70 8.82 13.70 426
20. 70 5.16 13.90 417
20.70 6.17 11.50 357
16. 90 2.66 8.08 251
20. 70 2.66 10. 60 319
20. 70 2.66 9.43 292
20. 70 7.46 15.10 454
20.70 7.90 12.70 393
20.70 1.48 12.20 4,520

Daily discharge, in million gallons, of Kohala ditch at Honokane weir, near Kohala,
Hawaii, for 1907.

Day. . July. | Aug. | Sept. | Oct. [ Nov Dec
10.60 | 18.40 6.74 4.13 13.10
14.50 | 18.80 7.87 7.31 14.30
17.10 | 20.30 | 11.10 1.68 15.00
.48 | 18.40 | 11.60 1,68 13.60
1.67 | 20.60 1.68 4,13 14.00
8.63 | 19.20 1.68 6.74 11.10
1.67 | 13.10 1.68] 11.10 11.50
2.851 19.60 2.94 | 13.10 12.70
.48 [ 20.60 6.74 1.68 12.80
.48 | 16.60 3.54 6.74 1.4
.48 | 17.80 472 | 12,10 10.60
2.26 | 13.80 9.51 | 12.10 11.30
6.50 | 13.10 | 13.80 | 13.10 12.10
.48 1 20.30 | 12.10{ 14.30 6.74
.48 | 16.10 5.31 1 10.60 1110
cemuaman 14.80 | 12.10| 12.10 15.70
5.96 | 14.80 1.68 ) 13.10 13.20
10.60 | 13.00 1.68 | 11.90 11.90
8.63 | 15.10 1.681 12.30 11.90
8.63 | 11.60 1.68 ] 11.10 11.20
4.85 | 13.10 1.68 ¢ 11.60 11.20
6.50 1.68 1.68 8.97 11.20
2.26 | 11.90 1.68 2.94 3. 54 11.20
4,28 | 16.70 2.94 6.74 2.94 11.20
10.60 | 13.70 6.741 12.60 8,42 13.90
14,50 1........ 10.60 { 13.80 8.97 12.50
12.80 .48 2.94 7.31 6.74 1110
1.67 .48 2.94 1.68 1.68 6.74
5.41 2.26 6.17 6.17 8.42 1.68
10.20 9.65 | 10.00 7.871 11.60 1.68
16.40 | 13.70 |........ 472 |........ 1.68
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Daily discharge, in million gallons, of Kohala ditch at Honokane weir, near Kohala,

Hawaii, for 1908.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1. 6.741 9.55(17.00110.70 | 11.10 | 6.99 | 4.62 | 4.62|11.70 [ 12.20 | 4.62
2 6.74 | 9.16 | 11.10 | 10.40 | 13.10 | 4.62 | 4.26 | 4.62 | 12.80 [ 10.30 | 4.62
3 2.94| 9.90 5.31(12.70}13.50 | 4.62{ 582 5.82)13.80 | 9.98 | 4.62
4 531 9.90| 531 | 41311210 4.62}| 6.99| 6.99|16.00 [ 9.87 | 5.82
5. 2.94 | 10.30 | 8.97 | 5.31 [10.00 | 4.62| 6.99 | 8.43 | 16.90 | 10.60 | 6.99
6. 2.9413.70 | 12.10 | 2.94] 7.87 | 5.82 | 4.62 | 9.55|11.70 | 4.62 | 4.62
7 2,94 6.74 1530 2,94} 897 58| 4621120} 9.55| 5.82| 4.62
8 2.94| 8.63|13.10| 2.94]10.00 | 9.55| 4.62|11.70 | 10.60 | 5.82 | 4.62
9 2.94 | 11.30 | 8.42| 2.94| 6.74| 843 | 5.82(12.30 [ 11.70 | 9.55 | 4.62
7.87 9.98| 7.87 ) 2.94| 7.87| 462 6,99 9.55 | 11.90 [ 11.70 [ 4.62
11,10 | 9.87( 6.74| 2.94| 7.87 | 5.82| 6.99 | 462 10.20 ( 9.85 | 5.82
14.30 | 9.90| 5.31| 531 | 531 | 6.99| 843 | 4.62(10.30| 9.78 | 6.99
14801 9.21| 2.94| 897 | 531 | 843 | 6.99| 5.82(10.50 | 7.66 | 9.55
12.00 | 9.21 | 2.94|10.00 [ 2.94| 4.62( 4.62( 6.99 (10.50 | 9.02 | 10.60
1210 | 9.90 | 2.94 {1110 [ 2.94| 582 462 6.99| 4.62| 9.48 | 1L.20
13.10 { 12.10 | 2.94 | 12.10 | 2.94 | 6.99 | 4.62 | 5.82  4.62| 9.48 | 11.70
12.10 [ 11.00 [ 2.94 | 7.87 | 4.13 | 843 582 | 6.99| 582 | 9.87| 4.62
1310 | 9.89( 2.94 | 7.87| 5.31] 6.99| 6.99 | 4.62( 4.62 | 10.70 | 4.62
1190 | 9.14( 2.94 | 6.74| 2,94 | 4.62 | 843 | 462 6.99 1 11.90 | 4.62
12,30 | 8.8 2.94| 7.87( 2.04| 582 9.55| 462 9.55| 582 462
10,70 ) 9.16} 2.94 ) 8.97| 294} 6.99 | 11.70 | 4.62 | 4.62}10.00 ; 4.62
11.30 | 9.16 | 5.31]10.00 | 2.94| 6.99 [ 12.80 ( 5.82| 5.82} 9.35| 5.82
11.40 | 8.86| 6.74 | 6.74| 2.94| 9.55|11.70 | 6.99| 6.99| 9.18| 6.99
10.60 | 8861 897 7.87| 2.04| 90.55| 6.99| 8.43| 8.43] 0.64| 8.43
9.87 | 9.21|12.10 | 531 | 2.94| 4.62| 4.62( 9.55] 9.55]10.10 | 4.62
9.90| 9.21|12.30| 5.31 | 4343 | 4.62| 4.62| 9.55{10.60 | 8.43 | 4.62
9.20| 85211130} 531 | 531 | 462| 4.62]10.60 | 11.70 | 4.62 | 5.82
9.56 | 8.52110.60 | 6.74| 6.74| 4.62| 582| 843 |11.60| 4.62| 6.99
9.56 | 8.48] 0.14| 6.74| 897 | 462 | 6.99| 9.55| 9.65| 4.62| 8.43
8.48110.70 | 7.87 | 7.87 | 4.62| 4.62)10.60| 9.85| 4.62| 9.55
8.48)....... 8.97 |....... 4,621 4.621....... 9.77 |cen.n 10. 60

gallons, of Kohala ditch at
Hawait, for 1909.

Honokane weir, near Kohala,

Day. Jan, | Feb, | Mar. | Apr. | May. | June. { July. | Aug. | Sept. { Oct. | Nov. | Dec.
4,62 | 4.62| 899 13.20| 599 )12.00 | 8.851}10.60 | 10.70 | 12.50 | 9.21
5.82( 4.62| 9.55|12.10 | 7.28]10.90 | 10.00 | 10.60 | 11.80 | 11.00 | 9.55
6.99 | 4.62| 4621250 7.9410.80 [ 12.60 | 9.90 | 14.80 [ 15.20 { 9.19
8431 4.62| 4.62| 6.74|10.40 | 9.18 [ 13.70} 9.56 | 12.10 | 15.20 | 9.19
9.55 | 4.62| 4.62| 4.62|11.30 | 9.98 (14.801 9.55 ] 11.80 | 14.40 | 8.48
4,62 4.62 | 4.62| 4.62 1220 9.87 | 15.80 | 9.55]10.60 | 10.50 | 8.48
581 4.62| 462 58| 9.55{11.90)|16.80 | 9.51 | 11.90 | 10.60 | 8,12
6.99{ 582 582 6.99|10.60 ] 10.30 | 15.80 | 9.51 | 9.77 | 13.70 | 7.76
9.55( 6.991 6.411 843 | 839 (11.50}16.80]10.20 9.89 |14.70 | 7.76

10.60 | 6.99| 6.99| 8.43( 8.06 | 14.10 | 17.80 [ 10.50 | 9.20 | 14.70 | 7.76
1L.70 | 4.62 | 8.43| 9.55| 9.48 [ 15.30 | 13.80 | 11.90 | 9.21 | 15.20 | 7.76
4,62 4.62| 8.99]10.60 ] 9.64 | 10.30 { 14.30 | 10.30 | 12.20 | 11.20 | 7.76
5.82| 5.82| 8.99{11.20 | 17.80 ] 10.30 | 13.10 | 14.80 } 13.10 | 16.30 | 7.76
6.99| 6.99| 9.55| 4.62| 4.62] 7.65|13.60 [ 21.30 | 10.30 | 16.30 | 7.76
8.43| 6.99|10.10| 5.82| 6.99| 7.65(13.60 | 15.60 | 10.30 | 14.70 | 7.40
9.55 | 4.62/10.60{ 6.99| 8.43 | 7.65(13.20(10.70 | 9.48 | 12.00| 7.40
4.62 | 4.62|11.20 ] 8.43 | 9.55| 7.65(13.20 [ 10.30 | 9.16 | 10.20 | 9.21
4.62| 4.62)11.70 | 9.55 | 10.60 | 7.65 | 13.70 [ 20.10 { 9.21 | 10.60 | 12,20
5.82 | 4.6212.30 | 10.60 | 12.80 | 7.65 | 11.70 | 36.30 { 9.21 | 9.48 | 14.10
6.99 | 4.62|13.30 | 10.60 | 14.80 | 7.65| 9.89 14,201 9.90 | 9.16| 12.20
6.99 | 4.62)14.30 | 11.20 | 12.80 [ 7.65 | 10.70 | 14.80 | 9.19 | 9.20 | 16.10
4.62] 4.62}15.50 | 11.70 | 13.00 | 7.65 .48 | 9.56 1 12.10 | 9.21 | 46.20
4.62] 4.62]16.50 | 10.30 | 11.50 | 7.65| 9.54 | 13.10} 16.40 | 9.21 | 14.10
4.62] 4.62]16.90 | 11.50 | 11.20 | 10.00 | 13.00 | 15.30 | 14.20 | 9.87 | 13.10
4.62 ] 4.62)16.50 | 13.60 | 12.80 | 7.65 | 12.50 | 15,30 | 13.50 | 9.87 | 10.50
4.62| 4.62|14.50 | 4.62[13.10| 7.65 | 11.40 | 14.60 | 12.10 | 11.90 | 12.20
4.62 | 4.62)13.70 | 4.62[13.00 | 7.65 | 10.60 { 45.00 | 11.70 | 10.50 | 13.10
4.62] 4,62 |11:10 | 4.62| 9.18| 7.65| 15.20 | 16.40 | 11.70 | 9.87 | 11.10
3 4.62| 8721 7.65]11.90 | 14.80 | 10.60 | 9.21 | 11.60

5.82 | 10.40 { 7.65(11.00 [ 11.60 | 10.30 | 9.19 | 9.78

6.99 ). ... 7.65] 9.02 |....... 9.98 [.eenunn 10. 40
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Daily diséharge, in million gallons, of Kohala ditch at Honokane weir, near Kohala,
Hawait, for 1910.

Day. Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept. | Oct. | Nov. | Dec.
7.65110.00 | 17.60 | 16.00 | 12.80 | 12.30 } 10.60 | 9.82
8.85]10.90 | 17.10 | 16.00,| 10.50 | 12.30 | 9.87 | 9.82
9.44 112,00 1 17.10 } 11.10°| 11.80 | 12.10 | 9.87 | 11.10

10.00 | 13.70 | 11,10 § 12.30 | 9.98 | 12.30 | 9.20 | 11,10
8.85| 9.44 (11.10] 12.30 | 11.30 | 10.10 | 8.86 | 11.10
9.44 110.00 {11.10 § 14.30 | 11.00 | 10.20 | 9.90 | 11.10

.7.65110.90 {11.10 § 11.10 § 11.70 { 10.20 { 9.19 | 11.10
7.65) 8.85]11.10}11.10{12.00 { 14.10 | 9.19 | 11.70
8.85} 8.85(11.10112.30 | 12.30 } 1410 | 9.19 | 13.40
8.85110.00 | 11.10 § 12.30 | 12.60 | 15.30 | 9.13 | 14.90
9.44 | 12.00 } 11,10 § 12.90 ] 12.60 | 16.50 ] 10.20 | 13.60

10.00 | 12.60 { 11.10 | 12.90 | 11.90 | 12.10 | 10.20 | 13.60

11.50 | 7.65]12.30 § 11.10 | 11.20 | 11.00 | 9.80 | 14.10

12.60 | 8.85]12.30]11.10 | 11.20 | 8.58 | 9.13]13.10

13.70 | 7.65|11.10 | 12.30 | 12.60 | 9.14 ] 9.13 { 13.10
8.85| 7.65111.10 ] 15.40 (12.20 | 9.14| 8.12 | 13.00
9.44| 7.657112.30(11.90 (10.70 | 9.14 | 12.10 { 13.10

11.50 | 7.65 | 14.90 [ 10.40 { 10.60 | 7.76 | 14.10 | 12.30

10.00 | 7.65|16.00 | 11.60 | 10.30 | 8.14 | 11.10 | 12.40

11.50 { 10.00 | 16.60 | 22.20 [ 9.21 | 8.14 | 14.90 | 11.40
7.32 [ 11.50 { 17.10 | 22.20 | 9.19 | 14.00 | 14.90 | 11,10

10.50 | 10.00 | 17.60 | 14.20 | 9.19 | 11.50 | 14.90 | 11.10

13.60 | 8.85]19.20 ] 11,10 | 9.13 | 11.80 | 20.90 | 11,10

15.40 | 10.00 | 19.20 | 12.30 | 9.13 | 10.40 | 20.10 | 11,10

15.60 | 12.00 | 11.10 | 14.30 | 9.13 | 9.77 | 16.00 ; 11.52

15.60 | 13.10 | 11.10 | 15.40 | 9.13 | 10.60 | 12.60 | 12.10

15.90 | 13.70 | 12.30 | 16.60 | 9.13 | 8.83 | 13.00 | 12.10

15.50 | 13.70 | 14.90 | 18.20 | 9.13 | 11.00 | 11.90 | 12.10

14.00 | 13.70 1 16.00 | 11,90 | 9.03 | 12.80 | 22.20 { 12.10

14.70 ] 14.20 | 16.00 | 11.30 { 12.50 | 11.50 { 18.10 | 11.80
9.78 feuu.... 16.60 [ 12.30 [....... 10.50 |......- 11.80

Daily discharge, in million gallons, of Kohala ditch at Honokane weir, near Kohala,
Hawaii, for 1911,

Day. Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
16.0 | 9.82]116.00 | 13.41% 12.3| 21.7] 11.1§ 11.7{ 13.4 | 13.40 | 11.30 | 13.90
1.1 9.82(11.90| 14.3 | 13.4| 19.9{ 11.1| 1L7] 13.4)13.40 | 11.00 | 14.30
12,91 9.82111.90} 13.4{ 14.9] 185 11.1| 11.7| 13.4]13.40] 11.00 | 13.60
1.1 ]| 9.82]112,40f 14.9] 149 13.4| 11..1{ 11.0| 11.1] 11.10{ 10,50 | 12.90
11,1 9.82)12.40} 17.2 149 13.4| 11.1| 10.3| 12.3]12.30] 13.10 | 12.90
12,3 | 9.82(1210[ 17.2| 14.9] 123} 1L1]| 10.6 | 13.4]112.90] 14.30 | 12.90
14.9| 9.82112.10| 17.6 | 12.3| 11.1} 11.1}| 10.6 | 11.1]13.40| 13.90 | 14.00
18.71 9.82}112.30] 17.6 | 149 11.1| 111} 10.6 | 11,1 ] 14.90| 13.60 { 13,60
18.71 9.82|11.40} 13.9] 111} 1.1} 1L1| 1.5} 12.3 | 14.90 | 13.90 | 12.80
18.7 1 9.82]13.00} 11,9} 111} 1.1 | 1.1} 1.7} 12.3]|16.00 | 14.30 | 12.90
18,71 9.82}113.00} 11.9{ 1.1} 1.1 ] 11,1} 1.0 11.1]16.00 | 13.90 | 12.90
18.7 111.10 | 13.10 | 12.4| 13.4f 11,1 111 | 12.5| 11.1|16.00 | 13.10| 9.
19.2 111,10 | 11.50 } 13.0| 14.9 ] 111 1.1} 13.0} 12.3|17.10{13.50 | 10.90
19.2112.30 §10.30| 12.3| 13.4| 1.1} 1L1| 13.0}| 13. 18.20 §13.90 | 11.10
19.2 1 12.90 } 10.40 § 11.1| 11.1 ¢} 111 1.1} 13.0} 11.1|18.20]13.60 | 11.10
160 .o 18,2 (13.40 10,40 | 12,7} 1.1 1.1} 111§ 13.0f 11,118,201 13.90( 11,10
. 3 11,14 11.1) 123} 13.1}| 11.1]13.60 § 11.10 | 11,10
1 11.1) 111} 123} 13.1 | 11.1}13.00§ 11.10 | 11.10
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Daily discharge, in million gallons, of Kohala ditch at Honokane weir, near Kokhala,
Howais, for 1912,

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

16.00 | 12,70 | 11.10 | 10.20 | 10.60 | 14.30 | 13.30 | 11.10
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NoTE.—The Niulii weir measures the discharge of the Honokane Stream, east and west branches, and
also ﬂowl over)Awi.ni weir when the combined discharge is not over 30 million gallons (except for seepage
gains or losses). :

Monthly discharge of Kohale ditch at Honokane weir, near Kohala, Haweii, for 1907,

Discharge in million gallons. Run-off
(total in
Month. milli

on
Maximum. | Minimum. | Mean, gallons),

lg. 30 320
. 30 183
13.20 305
6.03 187
8,46 254
11.00 339

9.22 1,680
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Monthly discharge of Kohala ditch at Honokane weir, near Kohala, Hawait, for 1908-1912,

Discharge in million gallons. Run-off
(total in
Month. million
Maximum.| Minimum. | Mean. | gallons).
16.60 1.68 9.36 290
14.80 2.94 9,08 263
13.70 6.74 9.52 295
17.00 2.94 7.67 230 .
12,70 2,94 7.05 219
13. 50 2.94 6.39 192
9,55 4.62 6.12 190
12,80 4,62 6. 51 202
12.30 4,62 7.49 225
16.90 4.62 9,77 303
12.20 4.62 8.64 259
11.70 4.62 6.47 201
17.00 1.68 7.84 2,870
14.00 4.62 10.40 322
11.70 4.62 85 186
. .62 5.24 162
16.90 4.62 10.20 306
13. 60 4,62 8.42 261
17.80 4.62 10.40 312
15.30 7.65 9.2
17. 80 8.85 12.80 397
45,00 9.51 14,50
16. 40 9.16 11.20 346
16.30 9.16 11.90
46.20 7.40 11,20 347
46.20 4.62 10. 20 3,720
20.10 8.41 11.70 362
19.00 8.85 13.30 371
20.10 7.65 14.80 459
22.60 8.54 13.40
15.90 7.32 11.10 344
14.20 7.65 10.50 313
19.20 11.10 13.80 429
22.20 10.40 13.60 420
12.80 9.03 10.80 325
16.50 7.76 10.80
NOVEIIDeT . o« ettt et aaaaaaens 22.20 8.12 12.30 368
BT 1T P 14.90 9.82 12.00 373
22. 60 7.32 12.30 4,500
22.00 11.10 15.60 484
22.00 9.82 12.80 372
19.70 9.64 13.00 404
18.10 11.10 14.70 442
16.00 11.10 13.20 408
21.70 11.10 12.20
17.10 11.10 12,60 391
13.10 10.30 11.90
13.40 11.10 11,60 349
18.20 9.89 12.90 400
14.30 9.28 12.20 367
14.70 9.98 12.40 385
22.00 9.28 13.00 4,740
14.50 9.69 11.40 355
30.80 9.55 14.50 420
13.40 11.10 11.80 366
13.40 11.10 12.10 364
19.20 11.10 14.10 436
17.60 10.20 13.20 398
15.40 9.46 11.70 364
16.00 9.87 11.90 368
16.00 9.19 11.90 356
14.90 9.16 11.40 353
13.40 11.10 11.70 352
16.60 1110 12.60 389
30.80 9.19 12.30 4,520




RAIN GAGING. 381

MISCELLANEOTUS MEASUREMENTS.

Miscellaneous measurements on Hawatt in 1912.

. : Dis-
Date. Stream. Locality. charge.
Sec.-ft.
Near Hil0. o euuiiereneiiiisotnninnaniaaeeiiaaacaas 2,18
Near Hilo, just above railroad culvert....... 6. 80
Near Hilo, 45)?31‘ end railroad culvert....... 33.20
Near Hilo, t above railroad culvert.... 9.36
Neaa HllO, just above railread culvert....... - gg gg
Just below mouth of Kikola Stream, government 64,20
road, near Hilo.
40 feet above ooncrete highway .bridge, government 17.20
road, near
30 feet above oonctete highway bridge, government 2.71
N road, near Hilo.
18 | Kumunuiakea.......... -...| Government road, near Hilo.............ooemueennnss 21.50
19 | Kapue River... S do e R 16.57
19 | Kapue flume. 5.30
19 £ L . I N P 4.61
19 eamai ...... 11.80
19 1 Kaloo8. cceveeneeenannanacans .- 3.46
19 TnbutaryofHanawaL do . .33
Oct. 9 17 S, Near Pepeekeo.. . .. ees . .| No flow.
9 | Makea..... ..| Near Honomu. . . 3.87
9 | Makoewal............oiiiiieenns do........ 4.06
12 | Kapahehe...................|..... do 8.43
10 | Hanawai. Near Pa; 8.25
0| Onomea....ooennennod.. oL do 4.16
9 | Honomu Honomu 5.35
10 | Waiaama. . .vveeveinano.. Near Pepeeke0 ... cooaemiernaimneeananniannnn 6.57
- 10 | Pepeekeo..ocueeeneeunannaafen.nn e .28
Feb. 8| Waimanu................... Waimanu............o..ooooo.... 65.40
Dec, 14 | No.looovoiiiiouiiannaiaen.. About 1,400 feet elevation, near 1lilo.. 17.40
Sept. 5 Linoli § rng .............. Near Ponol.....-o.oouenmeeennn.n e . 8.38
21 Wg];, lectric Light | Wailuku River, near Hilo........co.ooooooaill 10.90
Oct. 19 T%ilrace, Hilo Electric Light | Hil0. ..o eeuceaeoeeaeaaearanmaeanatacaeaaeanaaanaas 25.00
0.

RAIN GAGING.

The yearly rainfall of the Hawaiian Tslands is extremely variable,
ranging from a few inches at several low-level leaward localities to
more than 400 inches, usually at elevations above 2,000 feet and on
the windward sides of the islands.. Valleys lying on the same sides of
the islands and within a few miles of each other may have a variation
in mean annual precipitation of several hundred per cent. The rain-
fall may also vary greatly at different elevations in the same valley.
As a rule, the zone of heaviest precipitation is on the windward sides
of the islands, at elevations 2,000 to 3,000 feet above sea level.

Generally the daily rain gages maintained by the United States
Weather Bureau are located at low levels. Lack of funds and the
absence of inhabitants at high-level localities have prevented the
maintenance of Weather Bureau stations at high levels, although
daily records for a number of places, are furnished that bureau by
occupants and caretakers of mountain houses, ranches, etc. The
data furnished by the Weather Bureau are, therefore, generally of
little value in their relation to stream run-off.

When high levels are accessible and, inso far as funds are available,
high-level rain gages, which are read monthly or bimonthly, have
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been established by the Geological Survey and valuable records have
been obtained. To accurately determine the precipitation of the Ter-
ritory would require the installation of many more gages and the con-
struction of many miles of trails.

Acknowledgment for cooperation in furnishing rainfall data is due
to the following: Kauai—E. A. Knudsen, Kekaha Sugar Co., Makee
Sugar Co., Hawaiian Sugar Co., Koloa Plantation, Grove Farm Plan-
tation, W. F. Sanborn, of Princeville ranch, and A. Menefoglio, of
Kauai Electric Co.; Oahu—E. E. Miller and F. Meyer; Maui—George
Gibb, E. Brecht, H. B. Penhallow, David Fleming, Honolua ranch,
Hawaiian Commercial & Sugar Co., S. E. Hubbard, and E. Brecht;
Hawaii—Hawaii Mill Co., P. W. P. Bluett, James Henderson, George
F. Whittemore, W. S. May, and C. F. Clark.

The following tables show the precipitation at stations maintained
- by the Geological Survey and give 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:
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