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

AUTHORITY FOR INVESTIGATIONS. 

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

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

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

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

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

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

The legislature of the Territory of Hawaii approved on March 22, 
1909, “An act to promote the conservation and development of the 
natural resources of the Territory,” which provided in substance as 
follows: A special tax of 2 per cent shall be levied, assessed, and col- 
lected annually on all incomes in excess of $4,000; and all amounts 
so collected shall constitute a special fund to be expended only for 
the encouragement of immigration and the conservation of natural. 

~ resources in the proportion of three-fourths for immigration and one- 
fourth for conservation. The conservation fund shall be used for the 
development, conservation, improvement, and utilization of the nat- 
ural resources, and shall be available for expenditure at such times 
and in such manner as a board of three persons appointed in accord- 
ance with section 80 of the organic act shall, with the approval of the 
governor, determine. 

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

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

: 2
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of a division of hydrography under the board of agriculture and 
forestry, and (act 57) appropriating the revenues from water licenses 
for the use of the board of commissioners of agriculture and forestry 
toward forest protection and hydrographic surveying. 

Section 1 of act 56 reads: 

The board of agriculture and forestry is hereby authorized to create and maintain 

a division of hydrography for the investigation and determination of the water re- 
sources of the Territory by the gaging of streams and rainfall and other means, in 

cooperation with the United States Geological Survey or otherwise, and in further- 
ance thereof to take over and exercise the functions of the Territory in the conduct of 

the present hydrographic survey of the Territory. 

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

All revenues derived from water licenses issued by the Territory during the period 
beginning July 1, 1913, and ending June 30, 1915, whether by way of rentals or other- 

wise, shall constitute and be held as a special fund in the treasury of the Territory 
to be disbursed on warrants of the auditor issued on approved vouchers of the presi- 
dent of the board of commissioners of agriculture and forestry. Such moneys shall be 
apportioned and applied from time to time by the board of commissioners of agri- 

culture and forestry, acting with the approval of the governor, equally between the 
division of forestry and the division of hydrography to the following general purposes, 
and not otherwise: 

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

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

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

is drawn. 

Section 2 provides that this act also shall take effect July 1, 1913. 
Since June 30, 1915, the funds for the use of the division of hydrog- 

raphy have been supplied by successive appropriations from the 
general revenues of the Territory. 

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

- ACT 27. 

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

of the board of commissioners of agriculture and forestry for the division, to the 

commissioner of public lands. 
SEc. 2. The commissioner of public lands shall have and exercise the same powers, 

duties, and jurisdiction with respect to said division as are now exercised by the 
board of commissioners of agriculture and forestry. 

SEc. 3. All unexpended balances of appropriations heretofore made for said division, 

the expenditure of which is now by law vested in the board of commissioners of agri- 
culture and forestry, are hereby transferred to the commissioner of public lands and 
the expenditure thereof vested in said commissioner. 

Sec. 4. This act shall take effect upon its approval.



COOPERATION. od 

COOPERATION. 

COOPERATION WITH THE TERRITORY OF HAWAII. 

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

The principal features of this agreement are: 
1. The United States Geological Survey assumes the responsibility 

of gathering, analyzing, and publishing the data. 
2. During the progress of the work all notes, maps, and data 

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

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

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

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

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

OTHER COOPERATION. 

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

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

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

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

1 The United States Geological Survey also cooperated with the Territory of Hawaii in mapping several 

islands. The whole of the islands of Kauai and Oahu and a part of the.island of Hawaii have been 

mapped.
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4. Records furnished by a cooperating party, collected by his 
methods and under his supervision. 
Cooperation in the collection of records for whose accuracy respon- 

sibility has not rested with the Survey has been acknowledged in the 
descriptions of the stations. Special acknowledgment is due to the 
following individuals and companies cooperating under plans 1, 2, and 
3: Island of Kauai—Hawaiian Sugar Co., Makee Sugar Co., Kauai 
Electric Co., Waimea Sugar Co., and Lihue Plantation Co.; Island of 
Oahu—United States Army Constructing Quartermaster Depart- 
ment, Wahiawa Water Co., Kahuku Plantation, and Laie Plantation; 
Island of Maui—Wailuku Sugar Co., Pioneer Mill Co., Olowalu Sugar 
Co., Honolua Ranch, and East Maui Irrigation Co. 

SCOPE OF WORK. 

The investigations of the surface waters of the Territory are 
not complete nor do they include all the streams and ditches that 
might advantageously be studied. They include, however, as many 
of the streams and ditches on the four larger islands as the available 
appropriations would allow. It is essential that records of stream 
flow should be kept during a period of years long enough to determine 
within reasonable limits the range of flow from the maximum to the 
minimum. The length of such a period manifestly varies for dif- 
ferent streams. Experience has shown that the records should be 
kept from 20 to 30 years. 

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

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

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

FIELD METHODS OF MEASURING STREAM FLOW. 

BASE DATA. 

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

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

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

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

WEIR MEASUREMENTS. 

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

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

VELOCITY-AREA METHOD. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1 For a discussion of methods of computing the discharge of a stream see Engineering News, June 25, 

1908,
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stage except by wading. Such stations are usually on ditches or wide 
shallow streams, which do not fluctuate greatly. On many streams, 
however, measurements are made at low stages by wading, even 
though other means exist for making measurements at higher stages. 

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

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

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

The essential features of water-stage recorders comprise a float 
free to rise and fall with fluctuations of the water surface, a device for 
transferring the motion of the float to the record sheet (either directly 

or through a reducing mechanism), the recording device, and the 
clock. The instruments may be designed for any range of stage. 

DEFINITION OF TERMS. 

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

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

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

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

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

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

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

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

In the Territory of Hawaii the unit most commonly used in meas- 
uring water is the “million gallons.” This is used with two mean- 
ings—(1) to indicate a rate of flow and (2) to express an actual 
quantity of water. In the former sense ‘‘million gallons per day” 
is inferred, 1,000,000 gallons being taken as the unit of quantity and 
24 hours as the unit of time. With this meaning the term is gen- 
erally used in connection with pumping and irrigation. In the latter 
sense ‘‘million gallons” as an absolute quantity is used in the meas- 
urement of storage capacities of reservoirs. 

The following convenient approximate relations exist between 
second-feet, million gallons per day, and acre-feet: 1 second-foot 
flowing 24 hours equals about 2 acre-feet; 1,000,000 gallons equals 
about 3 acre-feet; and 1 second-foot equals approximately two-thirds 
million gallons per day.
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‘““Man’s water’’ is an irrigator’s term also in common use in Hawaii. 
It signifies the amount of water that one irrigator can properly handle 
in the field. It varies greatly, being dependent upon the condition of 
the furrows, the age of the crop, and the skill and individuality of the 
irrigator. 

CONVENIENT EQUIVALENTS. 

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

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

  

  

  

R = * Discharge un-off (acre-feet) 

(second- 

feet). 1 day. 28 days. 29 days. 30 days. 31 days. 

1 1.983 55. 54 57.52 59. 50 61.49 
2 3.967 111.1 115.0 119.0 123.0 
3 5.950 166. 6 172.6 178.5 184.5 
4 7.934 222.1 230.1 238.0 246.0 
5 9.917 277.7 287.6 297.5 307.4 
6 11.90 333.2 345.1 357.0 368. 9 
4 13.88 388.8 402.6 416.5 430.4 
8 15.87 444.3 460.2 476.0 491.9 
9 17.85 499. 8 517.7 535.5 553.4                 

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

1,000,000 United States gallons per day equals 1.55 second-feet. 
1,000,000 United States gallons equals 3.07 acre-feet. 
1 second-foot equals 7.48 United States gallons per second; Saale 448.8 gallons per 

minute; equals 646,317 gallons for one day. 

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

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

1 second-foot equals about 1 acre-inch per hour. 
1 second-foot for one day covers 1 square mile 0.3719 inch deep. 
1 second-foot for one day equals 1.983 acre-feet. 

1,000,000 cubic feet equals 22.95 acre-feet. 
1 acre-foot equals 325,850 gallons. 

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

1 foot equals 0.3048 meter. 

1 mile equals 1.60935 kilometers. 
1 mile equals 5,280 feet. 

1 acre equals 0.4047 hectare. 

1 acre equals 43,560 square feet. 
1 acre equals 209 feet square, nearly. 

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

1 cubic foot equals 7.48 gallons. 

1 cubic foot of water weighs 62.5 pounds. 
1 cubic meter per minute equals 0.5886 second-foot. 
1 horsepower equals 550 foot-pounds per second. 

103502°—19—wsp 485——2
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1 horsepower equals 76.0 kilogram-meters per second. 
1 horsepower equals 746 watts. 
1 horsepower equals 1 second-foot falling 8.80 feet. 

1% horsepower equals about 1 kilowatt. 
To calculate water power quickly: Sec.-ft. Xfall in feet 

11 =net horsepower on water   

wheel realizing 80 per cent of theoretical power. 

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

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

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

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

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

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

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

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

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

(b) If a cut or fill occurs at the measuring section, there is a marked 

tendency toward decrease or increase, respectively, of the velocity. 
In other words, the velocity has a compensating effect, and if the 
compensation is exact at all stages the discharge at a given stage 
will be the same under both the new and the old conditions. 

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

In actual practice, of course, such simple changes of section do not 
oceur. The changes are complicated and lack uniformity, a cut at 
one place being largely offset by a fill at another, and vice versa. 
If these changes are very radical and involve large percentages of 
the total area—as, for example, on small streams—there may result 

a wide departure from the law of parallelism of rating curves. In 
complicated changes of section the corresponding changes in velocity 
which tend to produce a new parallel discharge curve may interfere 
with each other materially, causing eddies, boils, backwater, and 
radical changes in slope. In such extreme conditions, however, the 
measuring section would more properly fall under class 4 and would 
require very frequent measurements of discharge. Special stress is 
laid on the fact that in the lack of other data to the contrary the 
utilization of this law will yield the most accurate results. 

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

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

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

EXPLANATION OF TABLES. 

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

All rates of flow are expressed as million gallons per day. 
In addition to statements regarding the location and installation 

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

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

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

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



22 SURFACE WATER SUPPLY OF HAWAII, 1917-18. 

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

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

ACCURACY OF FIELD DATA AND COMPUTED RESULTS. 

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

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

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

DIVISION OF WORK. 

The data were collected and prepared for publication under the 
direction of C. T. Bailey, acting district engineer, Honolulu, Hawaii, 
by James E. Stewart, office engineer, W. V. Hardy, R. D. Klise, 
H. A. R. Austin, W. C. Woodward, J. B. Mann, A. H. Wong, E. E. 
Goo, John Kaheaku, and Earl Smith. The manuscript has been pre- - 
pared by James E. Stewart and reviewed by C. T. Bailey. 

GAGING STATIONS MAINTAINED IN HAWAII. 

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

Waimea River near Waimea, 1910— 
Poomau River: 

Kawaikoi Stream near Waimea, 1909-1917. 

Waiakoali Stream near Waimea, 1909-1912. 
Mohihi Stream near Waimea, 1909-1912. 

Waiahulu Stream near Waimea, 1916— 
Koaie Stream near Waimea, 1916— 
Waialae River near Waimea, 1910-1916. 
Waialae River at elevation 800 feet, near Waimea, 1916- 
Kekaha ditch at Camp No. 1, near Waimea, 1910-1915, 1917- 

Kekaha ditch at flume No. 3, near Waimea, 1910-1912. 
Kekaha ditch at flume No. 4, near Waimea, 1916-17. 
Kekaha ditch at siphon near Waimea, 1910-1912. 
Kekaha ditch at tunnel No. 12, near Waimea, 1910-1914. 
Kekaha ditch below tunnel No. 12, near Waimea, 1916- 
Waimea ditch near Waimea, 1911-1913, 1916- 
Kamenehune ditch near Waimea, 1911- 

Makaweli River near Waimea, 1911-1917. 
Halekua Stream near Waimea, 1912-13. 

Olokele River near Waimea, 1915-1917. 

Olokele ditch at tunnel No. 12, near Makaweli, 1904-1917. 
Olokele ditch at weir, near Makaweli, 1912-1917. 

Poowaiomahaihai ditch near Waimea, 1911-1913. 
Hanapepe River above Hanapepe Falls, near Eleele, 1911-12. 
Hanapepe River at Koula, near Eleele, 1910-1916, 1917- 

Hiloa ditch near Eleele, 1911-1915. 

East Branch Hanapepe River below Hanapepe Falls, near Eleele, 1911-12. 
Hanapepe ditch at Hanapepe Falls, near Eleele, 1911-1915. 
Hanapepe ditch at Koula, near Eleele, 1910- 
Hanapepe ditch at weir near Hanapepe, 1910-1917. 

Manuahi Stream near Eleele, 1917- 
Huleia River near Lihue, 1912-1915. 
Hanamaulu River at Kapaia, near Lihue, 1911-1914. 

Wailua River: 
South Fork of Wailua River at siphon near Lihue, 1910-11. 
South Fork of Wailua River near Lihue, 1911- 

Hanamaulu ditch near Lihue, 1910 

Lihue ditch near Lihue, 1910- 

North Fork of Wailua River near Lihue, 1910-1914. 
North Fork of Wailua River at elevation 650 feet near Lihue, 1914— 

Kanaha ditch near Lihue, 1910- 

East Branch of North Fork of Wailua River near Lihue, 1912- 
Uhau Iole Stream at elevation 750 feet, near Lihue, 1912. 

Keahua Stream at elevation 750 feet, near Lihue, 1912. 
Kawi Stream at elevation 750 feet, near Lihue, 1912. 

Konohiki Stream at Makakualele weir (mauka) near Kapaa, 1911-1913. 
Kaehulua Stream at Kuhinoa (mule stable) weir, near Kapaa, 1911-1913. 

South Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-12. - 
North Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-1913.
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Kapaa River near Kealia, 1910- 
Akulikuli Spring near Kealia, 1911-1913. 
Kapahi ditch near Kealia, 1909 
Tunnel ditch at Kapahi, near Kapaa, 1909-1911. 

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

Kealia Stream: 
Kaneha ditch near Kealia, 1909-1913. 

Anahola River at elevation 1, 140 feet near Kealia, 1912. 
Anahola River near Kealia, 1910, 1912- 

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

Anahola ditch at Makai weir, near Kealia, 1909-1911. 
Kalihiwai River near Hanalei, 1914- 

Kalihiwai River near Kilauea, 1912-1914. 

Hanalei River at elevation 625 feet, near Hanalei, 1914— 
Hanalei River near Hanalei, 1911- 

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

Lumahai River near Hanalei, 1914-1917. 
Lumahai River near Wainiha, 1912. 
Waioli Stream near Hanalei, 1914— 

Wainiha River near Hanalei, 1914-1917. 
Wainiha River, East Channel, near Wainiha, 1912-1916. 
Wainiha River, West Channel, near Wainiha, 1911-1916. 

Wainiha canal at intake, near Wainiha, 1910-1916. 

Wainiha canal at tunnel No. 18, near Wainiha, 1911. 
Wainiha canal at tailrace, near Wainiha, 1911. 

OAHU ISLAND. 

Kalihi Stream near Honolulu, 1913- 

Nuuanu Stream at Laukaha weir in upper Nuuanu Valley, near Honolulu, 1903, 

1910-1913. , 

Nuuanu Stream below Reservoir No. 2 wasteway, near Honolulu, 1913— 

Nuuanu Stream at Kuakini Street, near Honolulu, 1911-12. 
Lulumaha ditch at upper Nuuanu reservoir, near Honolulu, 1911-1913. 

Maole ditch, mauka station, near Honolulu, 1917- 
Maole ditch, makai station, near Honolulu, 1917- 

Pauoa Stream at upper Pauoa Valley, near Honolulu, 1911-1913. 
Kahuawai Spring, near Honolulu, 1912-1914. 

Manoa Stream at upper Manoa Valley, near Honolulu, 1910-1913. 
Manoa Stream at College of Hawaii, near Honolulu, 1909- 

West Branch of Manoa Stream near Honolulu, 1913- 
East Branch of Manoa Stream near Honolulu, 1913- 

East Manoa ditch near Honolulu, 1915-16, 1918- 
. Palolo Stream: 

Pukele Stream at Mahoe springs, near Honolulu, 1912-13. 
Waiomao Stream at upper Palolo Valley, near Honolulu, 1911-1913. 

Waiomao Stream above Pukele, near Honolulu, 1911-12. 
Waimanalo ditch below main reservoir, near Waimanalo, 1912-13. 
Pump ditch near Waimanalo, 1912, 

Makawao ditch near Kailua, 1912-1916.
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Kailua Stream near Kailua, 1912-1916. 

Wong Leong’s ditch near Kailua, 1912-1916. 
Makawao Stream near Kailua, 1912-1916. 

Makawao Spring near Kailua, 1914-1916. 
Kaimi Stream near Kailua, 1912-1916. 

Main spring near Kailua, 1914-1916. 
Kamakalepo Stream near Kailua, 1912-1916. 
Pohakea Stream near Kailua, 1912-1914. 

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

South Branch of Kahanaiki Stream near Kailua, 1913-14. 
North Branch of Kahanaiki Stream near Kailua, 1913-14. 
Kahanaiki ditch in Kailua Valley, near Kailua, 1912-13. 

Kaneohe Stream near Kaneohe, 1914-1916. 
Young Mau ditch near Kaneohe, 1914-1916. 

Ahlo ditch near Kaneohe, 1914-1916. 
Hooleinaiwa Stream near Kaneohe, 1914-1916. 
Piho Stream near Kaneohe, 1914-1916. 
Kuou Stream near Kaneohe, 1914-1916. 

Kuou ditch near Kaneohe, 1914-1916. 

Luluku Stream near Kaneohe, 1914-1916. 
North Luluku ditch near Kaneohe, 1914-1916. 

Kawa Stream near Kaneohe, 1914-1916. 
Heeia Stream: 

Wing Wo Tai ditch near Heeia, 1914-1916. 

Hop Tuck ditch near Heeia, 1914-1916. 
Lee ditch near Heeia, 1914-1916. 
Haiku Stream near Heeia, 1914— 

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

Tolekaa Stream near Heeia, 1914-1916. 
Waiahole Stream below power house near Waiahole, 1915. 
Waiahole Stream near Waiahole, 1911-1916. 
Waiahole Stream at Waiahole, near Waikane, 1911-12. 

Waihi Stream near Waikane, 1911. 
Halona Stream near Waikane, 1911. 
Waianu Stream near Waikane, 1911. 

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

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

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

Kaipapau Stream near Hauula, 1906-7. 
Koloa Stream near Laie, 1914— 

Wailele Stream near Laie, 1914 

East Branch of Kahawainui Stream near Laie, 1914-1918. 
East Branch of Malaekahana Stream near Kahuka, 1914-1918. 
Middle Branch of Malackahana Stream near Kahuka, 1914-1918. 

Kaukonahua Stream: 

North Fork of Kaukonahua Stream near Wahiawa, 1911. 
Right Branch of North Fork of Kaukonahua Stream near Wahiawa, 1913 
Left Branch of North Fork of Kaukonahua Stream near Wahiawa, 1913—
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Kaukonahua Stream—Continued. 

South Fork of Kaukonahua Stream above United States Army reservoir, near 
Wahiawa, 1911, 1913-1917. 

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

South Fork of Kaukonahua Stream below United States Army reservoir near 
Wahiawa, 1914-1917. 

Wahiawa, reservoir ditch near Wahiawa, 1910-11. 

MAUI ISLAND. 

WEST MAUI. 

Tao Stream near Wailuku, 1910-1915. 

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

South Waiehu Stream near Wailuku, 1910-1917. 
South Waiehu ditch near Wailuku, 1912-1915. 

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

Waihee Stream near Waihee, 1910-1912, 1913-1917. 

Waihee canal near Waihee, 1910-1912. 
Waihee canal at weir, near Wailuku, 1911-12. 

Spreckels ditch near Waihee, 1910-1913. 
Spreckels ditch at Waiale weir, near Wailuku, 1910-11. 

Kahakuloa Stream at Kahakuloa, near Waihee, 1912-13, 
Kahakuloa Stream near Honokahau, 1913-14. 
Honokahau Stream near Honokahau, 1913. 

Honokahau ditch at intake, near Honokahau, 1907-1913. 
Honokahau ditch above Honolua Stream, near Honokahau, 1910-11. 
Honokahau ditch at Honokawai weir, near Lahaina, 1910-1912. 

Honolua Stream at Honolua ranch, 1911. 
Honolua Stream near Honokahau, 1913-1917. 

Honolua ditch near Honokahau, 1911-12. 

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

Honokawai ditch near Lahaina, 1912-1917. 

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

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

Lahainaluna weir No. 1 near Lahaina, 1901. 
Lahainaluna weir No. 2 near Lahaina, 1901. 
Lahainaluna ditch near Lahaina, 1913-14. 

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

Kauaula ditch near Lahaina, 1911-1917. 
Kauaula Stream, North Fork, at weir No. 1, near Lahaina, 1901. 
Kauaula Stream, South Fork, at weir No. 2, near Lahaina, 1901. 

Launiupoko Stream near Lahaina, 1911-1917. 

Olowalu Stream near Olowalu, 1913-1916. 
Olowalu ditch near Olowalu, 1911- 

Ukumehame Stream near Olowalu, 1911-12; 1913- 

Waikapu Stream near Waikapu, 1910-1917. 
Palolo (Everett) ditch near Waikapu, 1910-1917. 

South Side Waikapu ditch near Waikapu, 1910-1917.



GAGING STATIONS MAINTAINED IN HAWAIL 

EAST MAUI 
Koolau ditch region: 

Hanawi Stream near Nahiku, 1914-15. 
West Kopiliula Stream near Keanae, 1914-1917. 

East Wailuaiki Stream near Keanae, 1913-1917. 

West Wailuaiki Stream near Keanae, 1914-1917. 

East Wailuanui Stream near Keanae, 1914-1917. 
West Wailuanui Stream near Keanae, 1913—1917. 
Koodau ditch near Keanae, 1910-1912, 1917- 
Koolau ditch at Alo division weir, near Huelo, 1908-1911. 

Spreckles ditch region: 
Honomanu Stream near Keanae, 1913— 

Haipuaena Stream near Huelo, 1910- 
Puohakamoa Stream near Huelo, 1910- 

" Alo Stream near Huelo, 1910- 

Waikamoi Stream, near Huelo, 1910- 

Oopuola Stream, near Huelo, 1910-1915. 

Spreckels ditch at station No. 1, near Huelo, 1910-1913. 
Spreckels ditch at station No. 2, near Huelo, 1911-1913. 

Spreckels ditch at station No. 3, near Huelo, 1910-1913. 
Spreckels ditch at station No. 4, near Huelo, 1910-1913. 
Spreckels ditch at station No. 5, near Huelo, 1911-1913. 
Spreckels ditch at station No. 6, near Huelo, 1911-1913. 
Spreckels ditch below Kaaiea gulch, near Huelo, 1917- 
Spreckels ditch at station No. 7, near Huelo, 1911-1912. 

Spreckels ditch at station No. 8, near Huelo, 1911-1913. 
Center ditch region: 

Manuel Luis ditch at Puohakamoa gulch, near Huelo, 1917- 

Center ditch at Waikamoi, near Huelo, 1918- 
Center ditch, near Huelo, 1910-1912. 

Hamakua ditch region: 
Nailiilihaele Stream, near Huelo, 1910-1912; 1913-1918. 
Kailua Stream, near Huelo, 1910-1912; 1913-1918. 

Oanui Stream, near Huelo, 1910-11; 1913-1916. 
Hoolawaliilii Stream, near Huelo, 1911- 

Hoolawanui Stream, near Huelo, 1911- 

Honopou Stream, near Huelo, 1910- 
Halehaku Stream at dam, near Huelo, 1910-11. 
Halehaku Stream weir, near Huelo, 1910-1912. 

Opana Stream, near Huelo, 1910-1912. 
Opana ditch, near Huelo, 1910-1912. ; 

New Hamakua ditch at Nailiilihaele weir, near Huelo, 1910-1912. 
New Hamakua ditch at Halehaku weir, near Huelo, 1910— 

New Hamakua ditch at station No. 1, near Huelo, 1912. 
New Hamakua ditch at station No. 2, near Huelo, 1912. 

New Hamakua ditch at station No. 3, near Huelo, 1912. 

New Hamakua ditch at station No. 4, near Huelo, 1912. 
New Hamakua ditch at station No. 5, near Huelo, 1912. 

New Hamakua ditch at Honopou, near Huelo, 1918- 
Old Hamakua ditch at Honopou, near Huelo, 1918- 
Old Hamakua (Kauhikoa) ditch at Opana weir, near Huelo, 1910- 

Kaluanui ditch at Puuomalei, near Hamakuapoko, 1910-1912. 
Lowrie ditch at Opana weir, near Huelo, 1910- 
Haiku ditch at Peahi weir, near Huelo, 1910-
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MOLOKAT ISLAND. 

Halawa Stream, near Halawa, 1917- 

HAWAII ISLAND. 

Hilo group: 

81 stations at elevation 2,700 feet, in forest back of Hilo, 1911-1913. 
Wailuku River, near Hilo, 1911-1913, 1918- 
Hilo Boarding School ditch, near Hilo, 1918- 
Honolii River at Kaiwiki, near Hilo, 1911-1913. 

Honolii ditch at Kaiwiki, near Hilo, 1911. 
Kawainui River at Kawainui, near Pepeekeo, 1911-12. 
4 stations at Piihonua, near Hilo, 1912. 

Hamakua group: 

Waipio River below Koiawe, near Waipio, 1911-12. 

Waipio River below Waima, near Waipio, 1911-12. 
Waipio River at elevation 360 feet, near Waipio, 1901-2. 

New Hamakua ditch at Waima Stream, near Waipio, 1912. 
Lower Hamakua ditch at main weir, near Kukuihaele, 1910 

Upper Hamakua ditch at Puualala and reservoir No. 3 weirs, near Kukui- 
haele, 1913— 

Kawainui Branch of Waipio River, near Waipio, 1911-12. 
Kawainui Stream at elevation 2,120 feet, near Waipio, 1901-2. 

Kawainui Stream at elevation 1,435 feet, near Waipio, 1901-2. 
Kawainui Stream at elevation 775 feet, near Waipio, 1901-2. 

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

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

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

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

Alakahi Stream at elevation 730 feet, near Waipio, 1901-2. 
Koiawe Stream at elevation 610 feet, near Waipio, 1901-2. 

Waima Stream at elevation 790 feet, near Waipio, 1901-2. 
Waima Stream at elevation 385 feet, near Waipio, 1901-2. 

Kohala group: : 
Honokane Stream— 

East Branch of Honokane Stream at elevation 1,300 feet, near Honokane, 1901. 
East Branch of Honokane Stream at elevation 770 feet, near Honokane, 1901. 

West Branch of Honokane Stream at elevation 1,370 feet, near Honokane, 
1901. j 

West Branch of Honokane Stream at elevation 775 feet, near Honokane, 1901. 
Kohala ditch above Honokane gulch, near Kohala, 1908- 

Kohala ditch at Awini weir, near Kohala, 1907-1917. 
Kohala ditch at Niulii weir, near Kohala, 1907-1917. 
Kehena ditch at Honokane mauka, near North Kohala, 1912-13, 
Kehena ditch, near Kohala, 1917— 

Kau group: : 

Waiohinu Springs, mauka station, near Naalehu, 1917- 
Waiohinu Springs, makai station, near Naalehu, 1917—
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GAGING=-STATION RECORDS. 

ISLAND OF KAUAI 

WAIMEA RIVER NEAR WAIMEA, KAUAL 

Location.—250 feet above ford, about 2 miles north of Waimea. 
REcorDS AvArLABLE.—July 9, 1910, to June 30, 1918. 

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

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge. 
CHANNEL AND cONTROL.—One channel at all stages; straight for 500 feet above and 

below gage; banks high; bed of stream sandy. Control composed of sand, 

gravel, and boulders; shifting. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.6 feet at 4.30 

p. m. October 16 (discharge, 4,700 million gallons per day, or 7,280 second-feet); 
minimum stage recorded, 4.35 feet September 12 and 13, October 10 and 12 

(discharge, 1.5 million gallons per day, or 2.3 second-feet). 
1910-1918: Maximum stage recorded, 18.8 feet at 4.30 p. m. January 25, 1916 

(discharge, computed from extension of the rating curve, about 10,700 million 
gallons per day, or 16,600 second-feet); channel practically dry at times, as all 

water diverted above. 
Diversions.—Large number of diversions above station. 

ReaurAaTION.—By diversions. 
Uriization.—All water passing this station is wasted, as none is diverted below. 

Accuracy.—Stage-discharge relation not permanent. Rating curves well defined 

July 1 to October 15 and October 16 to June 30, but date of change of stage-dis- 
charge relation uncertain. Gage read to hundredths twice daily. Records 
good, except those for October to January, which are fair. 

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

[Made by W. V. Hardy.] 

  

    

  

Discharge. Discharge. 

Dat ve it Dat A ate. eigly 1s ate. eig! nh 
(feet). | Second- | Million (feet). | Second- | Million 

fect gallons feet gallons 
> per day. * | per day. 

Nov. 12. cueasnnns- 4.80 11.7 76) Map. 13.......cconne- 7.50 775 501 
JON. 24. « gasirning n= -- 7.00 516 333 Apr... 6.03 147 95 
Feb. 20... cdesec nr 6.60 304 196 M5y2S..........- 5.20 33 25 

BO. eich eins 5.34 47 31                
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Daily discharge, in million gallons, of Waimea River near Waimea, Kauai, for the year 
ending June 30, 1918. 

  

  

    

                    

    

    

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

34 6.0 2.5 5.0 7.0 56 14 47 172 151 79 40 
10 5.0 2.0 5.0] 32 23 12 69 110 225 74 56 
10 10 2.0 7.0 | 382 18 12 74 | 1,080 184 74 14 
87 42 2.0 6.0 84 10 12 79 900 142 110 10 
12 62 2.0 7.0] 26 10 10 79 825 125 125 8.5 

PR 14 16 2.0 6.0 | 43 29 10 312 700 162 79 6.0 
ERNE 8.5 7.0 2.0 7.0} 23 125 12 400 312 210 69 6.0 
SOREL Se 24 8.5 2.0 7.0] 20 103 103 36 184 172 133 5.0 
| PR Cs 352 7.0 2.0 2.5 18 79 79 96 133 142 64 5.0 

0. cre 110 6.0 2.0 1.5] 14 69 74 125 | 1,320 259 51 7.0 

[3 te Se ON 46 5.0 2.0 2.010 74 84 142 | 1,490 151 51 23 
ILENE be LA 51 5.0 1.5 1.5| 14 69 79 151 550 103 133 18 

1 3 TR Eh th 21 46 1.53::21 6.0 74 79 90 452 103 96 29 
Ma 14 51 2.0 | 46 5.0 431 103 84 312 117 43 23 
15. Joie finan 14 46 3.0 5.0 5.0 40 133 74 348 117 43 51 

0s 8.5] :21 5.0 {1,080 5.0 23 90 60 277 103 36 60 
Vein cid rast 38 56 14 277 3.0 16 26 600 259 84 36 40 

: BER a SL 46 94 62 90 3.0 18 14 900 210 | 3,950 64 16 
100i dai 46 8.51 51 43 3.0 14 | 1,520 330 210 | 1,880 47 36 
ni: oviisrae 68 7.0] 12 29 3.0 10 3 172 125 36 56 

56 6.0 4.01 23 10 23 117 | 1,050 84 510 29 23 
56 5.0 2.5] 51 18 32 110 312 79 435 23 60 
8.5 5.0 2.0 | 56 6.0 16 90 142 69 259 36 43 

30 5.0 2.5] 51 5.0 14 69 110 69 184 23 40 
68 6.0 2.53 51 10 16 510 90 74 133 40 40 

56 5.0 3.07 51 60 32 365 90 64 133 23 14 
24 5.0 34 8.5 | 172 79 600 90 51 172 43 40 
24 3.0] 38 7.0 | 64 117 510 330 43 142 117 23 
14 4.0 18 7.0] 36 43 350. Jc... 36 90 96 16 
12 3.0| 18 7.0 | 60 23 242 teil. 32 84 32 12 
12 3:0 i.e: + Youd MER 16 125 {einai : 1 of lotr eee 

  

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

  

  

  

  

    

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | pinion 

feet 1 Acre-feet. f ee (mean) gallons. 
Maximum. | Minimum.| Mean 

JOY eo ii vias 352 8.5 44.3 68.5 1,370 4,210 
LEI EC CR Se FEN 94 3.0 18.0 27.8 559 1,710 
A Ra Se SE Ta 62 1.5 9.96 15.4 299 917 
BL en EC Rad 1,080 1.5 63.8 98.7 1,980 6,070 
NOveIbers. RR. see 382 3.0 38.2 59.1 1,150 3,520 
December ta... oss iha ins rents 125 10 42.4 65.6 1,310 4,030 
ITT no Re RE 1,520 10 197 305 6,120 18,700 
ReITorY scone Sn ls 1,050 36 219 339 6,130 18,800 
A a ER 1,490 32 345 534 10,700 32,800 

APrl.cccvn iii nS n sas vee 3,950 84 381 589 11,400 35,100 
CE EME RI I ED TA 133 2 62.6 96.9 1,940 5, 
FURR cv sciinii dni invmiidun oan gu 5.0 27.4 42.4 8 2,520 

Tg LP SR eet SAAN AP, 3,950 5 120 186 43,800 | 134,000            
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WAIAHULU STREAM NEAR WAIMEA, KAUAI 

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

REecorDps AvAILABLE.—February 25 to October 21, 1916; October 25, 1917, to June 30, 
1918. 

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

DiscHARGE MEASUREMENTS.—Made from cable or by wading. 
CHANNEL AND cONTROL.—One channel at all stages; straight for 200 feet above and 

below gage; banks high. Control composed of large boulders; fairly permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.71 feet at 

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

1915-1918: Flood December 18, 1916, reached a stage of about 15 feet (dis- 
charge not estimated); minimum stage recorded, 1.8 feet October 3 and 4, 1916 

(discharge, 13 million gallons per day, or 20 second-feet?). 
Diversions.—None. 
RecuraTioON.—None. 

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

supply. 
Accuracy.—Stage-discharge relation changed by flood of April 10-11. Rating 

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

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

[Made by W. V. Hardy.] 

  

    

  

  

Discharge. Discharge. 

D has Dat ne, ate. eig no ate. eig Aye 
(feet). | Second- Million (feet). | Second- Million feet gallons Teet gallons 

% per day. * per day. 

Sept. 17.00.5000 2.77 24 1540 Jan. Wh, coe cinciii 2.56 35 23 
OG. 12. .0.. aa 2.73 22 Hi Feho16.............3 3.20 97 63 
3d 2.88 32 20 Mar. 28... x 08-000 3.11 89 57 
ARREST 3.59 152 98 ll May Te. s ie 3.08 70 45 

si 2 3.32 109 At 8 ve ninioees 3.39 99 64 
18. ae. au 2.99 70 45 || Jone 2B. oie 3.05 61 39 
9%. occ diiaian 2.81 52 34                 

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

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

61 30 79 395 46 76 36 

50 30 70 415 74 67 33 
46 30 66 181 181 67 33 

42 28 61 150 285 81 30 
50 26 100 181 275 67 28 

74 26 173 143 100 48 28 
136 33 70 89 79 45 28 
61 33 100 74 79 72 26 
66 28 181 70 181 48 26 
61 24 84 66 715 52 33 

61 26 106 181 630 67 42 

50 42 136 143 325 140 39 
50 26 158 123 162 81 45 
46 39 100 130 126 59 33 
42 94 70 117 102 52 30 

39 42 106 143 92 52 39 
39 33 295 136 86 52 45 
36 33 428 84 568 56 33 
33 345 207 66 430 52 45 
36 235 130 66 335 48 81 

42 111 181 61 267 45 86 
50 136 165 61 212 45 67 
39 158 106 57 162 56 72 
39 79 89 53 133 48 45 
39 70 84 53 120 59 42 

46 216 79 53 114 45 39 
50 652 74 53 133 45 45 
89 198 136 S57 97 48 45 
53 X36 89 86 56 42 
46 123 Jain 70 76 59 42 
39 89 l..xi0- 53 1. ..0es; [31 ) RC                       

Monthly discharge of Waiahulu Stream near Waimea, Kauat, for the year ending June 30, 

  

  

  

  

  

1918. 

Discharge. Total run-off. 

Month. illi 11 day. ont Million gallons per day Second. Nifion 

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

eter. 21-3)... |. a Le 28 24 26.0 40.2 182 559 
NOYEHINOr. ..... oc. oe 190 28 57.4 88.8 1,720 5,280 
BD Or cand ens cams sola uiins dmunn 136 33 52.0 80.5 1,610 4,950 
JOMUATY ko el a ivin suing e th sein oe 652 24 102 158 3,170 9, 700 
HE ry, SR REE pl 0 428 61 130 201 3,630 11, 200 
Moreh... censor: Sr sare we 415 53 117 181 3,610 11,100 
don f PED AR Soma Cu te 715 46 209 323 6,270 19, 200 

RR SR EIR 140 42 59.0 91.3 1,830 5,610 
Nome. ol ana din a nan Se 86 26 41.9 64.8 1, 260 , 860 

Phe period... - 4:0... rr re a ri sarees oF nen 23,300 71, 500               

KOAIE STREAM NEAR WAIMEA, KAUAL 

LocarioN.—About one-third of a mile above confluence with Waiahulu 

12 miles north of Waimea. 
RECORDS AvAILABLE.—July 19, 1916, to June 30, 1918; record fragmentary. 

GAge.—Gurley printing water-stage recorder. 
DISCHARGE MEASUREMENTS.—Made by wading or from cable. 
CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and 

below gage; banks steep and high. Control composed of large boulders; shifting. 

EXTREMES OF DISCHARGE.—1915-1918: Maximum stage recorded, 7.0 feet (staff gage 
reading) at 10 a. m. and 2 p. m. October 16, 1917 (discharge, approximately 700 
million gallons per day, or 1,080 second-feet); minimum stage recorded, 1.45 feet 

June 30, 1918 (discharge, 0.3 million gallons per day, or 0.5 second-feet). 

Stream,



Diversion.—None. 
REeGcuLATION.—NoOne. 
Urinization.—Irrigation of sugar cane, rice, and taro and for power development and 

domestic supply. 
Accuracy.—Stage-discharge relation not permanent. 
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Rating curves fairly well 

defined applicable as follows: July 1 to September 21; October 7 to January 26 

and February 19 to June 30; January 27 to February 18. 
stage recorder satisfactory except September 22 to October 19. 
ings October 7-19. Records fair. 

Operation of water- 

Staff gage read- 

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

  

    

    

[Made by W. V. Hardy.] 

Discharge. Discharge. 

Dat na Dat han: ate. eig I. ate. eig i 
(feet). | Second- in (feet). | Second- lien 

feet. | Sor day. eet. | per day. 

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

  

          

  

        

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

  

                    

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

; A NRRERE il 16.2°1. 716, 2:1 16,2 1.aavers 12.2 | 14.0 | 30 27 43 24 | 27 4.0 
RR EG: 16.2 1-36.21 16.2 lccicuve 24 9.0 | 24 27 74 30 | 27 2.2 
| 33 13.5] 16.20..0v0an 62 7.5! 18.5 | 24 79 94 | 30 1:3 
SLAB RE AUA SER 4s 50 18.57.16.2 1.0. .2x. 24 7.57 48.53.1029. 2.17 09 162 | 43 2.2 
Bice annsnsien 27 18.5.1: 136: dune d 18.5] 12.2: 18.5]. 27 84 114 | 33 4.0 

| TERT. Sl 22) 16:21 10.280, cus 16.2 12.2 16.2; 58 79 50 | 30 1.5 
a ey nie 24 21.2] 140; 16.21 14.01 15.5 16.2 | 24 36 33 | 30 1.0 
8 eis Sal, round 24 21.27 1.0, 16.21 B55] 12.2136 43 27 30 | 46 iD 
Ge ih ine ses 79 18.5] 14.0 16.2] 14.0] 21.2 | 24 46 24 43 | 27 1.0 
10... 0c uin, 40 18.51 14.01 :16.21 16.21 140) 16.2] 24 24 220 | 24 3.0 

: SNR ar 30 18.5) 1407 16.21 14.0; 12.27 16.2}1:80 114 235 | 24 1.5 
12.00. iat, 27 40 14.0 | 16.2 | 14.0 9.0 | 43 50 707 1381 50 1.0 
13. eens 21.21 43 18.5 | 21.2] 14.0} 27 21.2] 58 58 99 | 40 18.5 
Pad. on iar 18.5 | 62 24 21.2| 14.0] 10.5 | 58 43 70 70 | 24 12.2 

} RR I, MN 18.5| 30 24 18.5 | 14.0 7.5 | 30 27 50 46 | 18.5 12.2 

16: ed 18.5 | 43 24 528 14.0 40 14 54 66 36 | 21.2 12.2 
Lf RT ER, 33 33 18.5 | 109 12.2 4.0] 10.5) 99 58 33 | 33 10.5 
18 reais ocenss 27 24 24 36 12.2 3.0 | 12.2] 150 33 169 | 30 4.0 
19-2000 LL 24 a.27 21.21 27 12.2 5.0 | 114 84 27 150 | 21.2 2.2 
20. ore oc eesens 18.5( 21.2] 12.2} 21.2 12.2 9.0 | 66 54 21.2 104 | 14.0 9.0 

1 NR SIH 16.2 18.5] 10.5 | 18.5 16.2] 16.2 | 40 89 21.2 84 9.0 27 
Dass eis ebnninsisivi 10.2008, 51 ane 18.5 | 16.2 9.0] 50 58 16. 2 66 9.0 12.2 
sae susudenyen 18:3 1 18.5 [+n 21.2] 12.2 2.2 66 30 12.2 54 7.5 4.0 
VERA A ap 185.3 1:24 “ii... vase 21.2] 12.2 3.0 30 30 14.0 33 | 14.0 3.0 
PD ieeiduadnacsen 27 24 leases. A550 31.0 4.0] 24 24 18.5 40 9.0 3.0 

Benssinsnnsones 24 15°80 Jeunesen 18.51 27 50 | 84 21.2 | 14.0 36 6.2 1.0 
2 cssdsnesevcen 21.2 "18.9 4. vues 16.2 | 58 62 156 2.2 12.2 40 | 12.2 10.5 

+ ER cite vue vad 18:5.1 16.2. cuca 16.2 | 24 70 84 46 21.2 36 | 18.5 7.5 
RI 21.2100, 21%... cvin 16.2 | 14.0 36 02" J.atsans 36 30 | 50 1.0 
| Seis 18.5 18.2 1......¢ 16.2] 24 27 O25: sede, 36 27 | 36 2 
a ER 30: 21016. 2 [sccesne 18.2 lecnease 27 40: Tse eeen FB IRE 0.00.0 ceins       

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

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

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | prion 
feet Acre-feet. 

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

Joly civii stan eile ae ad Ts ve 79 16.2 25.3 39.1 783 2,410 
2 LER i RES SEE 62 16.2 23.4 36.2 725 2,230 
DE DL A Se Te Ra ES Ty tl SUT Se 16.9 26. 1 508 1, 560 
OCHODEE. - nem dh 5 cS am tobe sm wie Bae 528 16.2 38.6 59.7 1,200 3,670 

62 12.2 19.0 29.4 570 1,750 
70 2.2 15.5 24.0 481 1,480 

156 10.5 42.0 65.0 1,300 4,000 
150 21.2 48.2 74.6 1,350 4,140 
114 12.2 44.0 68.1 1,360 4,190 
235 24 77.5 120 2,330 7,140 
50 6.2 25.1 38.8 777 2,390 
27 .3 57.9 89.6 174 3 

528 .3 31.7 49.0 11, 600 35,500         

  

    
  

WAIALAE RIVER AT ELEVATION 800 FEET, NEAR WAIMEA, KAUAI 

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

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

GaGE.—Gurley printing water-stage recorder. 
Di1scHARGE MEASUREMENTS.—Made by wading or from cable. 

CHANNEL AND cONTROL.—One channel at all stages; straight in vicinity of gage; banks 

steep and high. Control composed of boulders; shifting. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.47 feet at 6.30 

a. m. April 11 (discharge, 670 million gallons per day, or 1,040 second-feet); 
minimum stage recorded, 0.9 foot September 4-12 (discharge, 4.0 million gallons 

per day, or 6.2 second-feet). 
Maximum stage recorded, 6.55 feet at 10.30 p. m. December 18, 1916 (discharge 

not estimated); minimum stage recorded, 1.1 feet June 27-30 (discharge, 4.0 

million gallons per day, or 6.2 second-feet). 

Diversions.—None. 
REecuraTioN.—None. 

UrtizatioN.—Irrigation of sugar cane, rice, and taro, and for domestic supply. 
Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well 

defined, applicable as follows: July 1 to October 16, and March 12 to April 11; 

October 17 to January 19; January 20 to March 11, and April 12 to June 30. 
Operation of water-stage recorder satisfactory. Records fair. 

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

[Made by W. V. Hardy] 
  

    

  

Discharge. Discharge. 

Dat vs: Dat heme: ate. elg —_— ate. eig! yor 

(feet). | Second- | Million (feet). | Second- | Million 
feet gallons feet. Sa ous 

per day. per day. 

Aus 10. ola 1.05 9.7 63h Feb.H...._..00 1.42 39 25 
477 RE aa 1.30 26 17 Mare2%....coooo ies 1.36 24 16 
Beni mes iiaz a 1.10 16. 4 11 May 2... spss vii 1.28 18 

1 LR a 1.06 13.3 3% BERT TR 1.20 22 14 
1 en 1.52 37 24               
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Daily discharge, in million gallons, of Waialae River at elevation 800 feet, near Waimea, 
Kauai, for the year ending June 30, 1918. 
  

  

  

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

7.5 4.8 5.5 “51 15 10 32 50 10 19 12 
6.5 4.8 8.8] 12 10 8.8 29 128 15 19 10 
7.5 4.8 8.8] 65 7-5 v5 26 76 50 17 10 
7.5 4.0] 10 21 7.5 7.5 24 121 88 21 8.8 
8.8 4.0 8.8] 19 17 7.5 24 82 50 21 8.8 

7.5 4.0 6.5] 15 21 7.5 60 82 19 17 8.8 
10 4.0 6.5] 19 19 12 26 46 13 21 8.8 
10 4.0 55] 12 13 21 21 35 13 26 7.5 
6.5 4.0 4.81 10 35 13 35 32 32 17 7.5 
5.5 4.0 4.81 12 26 8.8 "26 35 196 15 7.5 

5.5 4.0 4.8] 12 24 8.8 35 230 256 13 7.5 
21 4,0 5.5 7.5] 26 21 42 94 114 21 75 
26 6.5 | 13 6.5 | 32 12 46 65 128 21 15 
38 10 17 6.5| 19 42 29 94 55 15 15 
12 10 10 6.5] 15 21 19 50 32 13 17 

0 na 7.5] 19 10 221 6.5] 12 13 70 88 29 121-19 
ERE 21 13 10 55 551 12 10 82 65 38 19 13 
BS ir iieaus 15 8.8! 19 24 5.5 8.813 221 32 440 19 10 
Ii eesdinad 12 .5414:15 17 5.5 8.8 | 188 82 24 256 13 10 
20....ouvsiiniids 8.8 6.5 7.55 13 6.5 8.8| 70 65 19 212 12 17 

J] ARSE 7.5 5.5 5.5] 13 %.51 12 35 196 26 121 12 24 
22 Pin rian. 7:3 5.5 55] 13 8.8 10 46 70 19 70 12 13 
4 AE 7.5 7.5 4.8 19 6.5 ¥-51.60 82 17 50 12 12 
AA 6.51 12 4.8 13 5.5 7.5] 29 35 19 42 10 17 
Ree Ie ERR 8.8 7.5 4.8 10 9.5] 10 32 32 19 35 10 12 

ER NE i 12 6.5 6.5 8.8] 19 13 150 29 17 32 13 8.8 
1 IRE AOR 8.8 5.5 | 24 8.8 60 70 164 26 15 29 46 24 
2%. 8.8 551 15 75] 2 42 76 60 15 26 21 13 
29 ni ed 7.5 4.8] 12 7.5] 19 17 J | RN 15 24 50 8.8 
Weer aaiiing al 7.5 4.8 1.5 ¥.5].26 13 05. Te-eeeis 15 21 29 7.5 
{Smal Dey 5 de RE FR PU 12 BS ets 12:7 vues 5: nse                         
  

Monthly discharge of Waialae River at elevation 800 feet, 
ending June 30, 1918. 

near Waimea, Kauai, for the year 

  

  

  

  

  

Discharge. Total run-off. 

. illion gal ~ Month Million gallons per day Second. is 

feet Acre-feet. (mean) gallons. 
Maximum. | Minimum.| Mean. : 

JAY....oh aid cv SiR 76 6.5 14.0 21.7 434 1,330 
7h ee ENDER EE NOE ER Si 38 4.8 9. 82 15.2 304 934 
September... kh 0. ih dei 24 4.0 7.63 11.8 229 702 
Otober, ons. -ucdthiih itoin ied ve 221 4.8 18.3 28.3 567 1,740 
November. c.f. Sct she os 65 5.5 14.6 22.6 438 1,340 
Pecembor, ooo. ha. wh a 70 7.5 17.9 27.7 553 , 700 
i RT LON SR J 188 1-5 40.9 63.3 1,270 3,890 
February... oi sei 221 19 54.4 84.2 1,520 4,670 
March. tit ea 230 12 52.8 81.7 1,640 , 020 
April oi I 440 10 83.2 129 2,500 7,660 
May... ria th tl sd es 50 10 18.7 28.9 581 1,780 
JUNO: a hr IE rene 24 .5 12.0 18.6 361 1,100 

Thewyear.. iio haat. 440 4.0 28.5 44.1 10, 400 31,900             
  

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

LocaTtion.—800 feet below intake and 85 feet below Kekaha Sugar Co.’s weir, 8 miles 

by trail, north of Waimea. 
RECORDS AVAILABLE.—October 26, 1917, to June 30, 1918. 

1 mile below intake, February 25, 1916, to August 2, 1917; weir, 85 feet above 

present site, November 8, 1907, to June 30, 1915. 
GagE.—Vertical staff, read by Manuel Arruda. 

DiscHARGE MEASUREMENTS.—Made from upper end of covered section of ditch. 

Staff at Flume No. 4,
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CHANNEL AND CONTROL.—Ditch about 9 feet wide cut in soft lava rock; straight for 

100 feet above and below gage. Control is concrete-lined section of ditch and 

probably permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.40 feet at 8.30 

a. m., March 27 (discharge, 63 million gallons per day, or 99 second-feet); water 
occasionally shut off. : 

1907-1918: Maximum stage recorded, 29% inches on weir, April, 1910 (dis- 
charge, 66 million gallons per day, or 102 second-feet); water occasionally shut off. 

Diversions.—Ditch diverts part of flow of Waimea River. 
REecurATION.—By head gate. 
Uriuizarion.—For irrigation of sugar cane and for domestic supply. 

Accuracy.—Stage-discharge relation permanent. Rating curves well defined for 

both stations. Gage read to hundredths twice daily. Records good for all 
stages. 

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

[Made by W. V. Hardy.] 
  

  
  

  

Discharge. Discharge, 

pr Dat rea Date. eight a1: Date. eig os 
(feet). | Second- | Million (feet). | Second- | Million feet gallons. Sool gallons 

: per day. : per day. 

an 20, sees 2.94 82 Bul Mar. 27. age 3.40 98 63 
: 1 ISRO 2. 82 71 SO: May. 2... ma 3.20 89 58 

Feb: 14... ..... 5.5 3.34 98 63.1 June 28............. 3.10 87 56                   

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

  

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

| BRE BUN Ra nl IE 45 a FR, 42 62 53 29 54 62 54 25 
»! SORE RR, 46 ddl. ee 62 59 51 41 54 62 59 24 
PRE TN il | J cen) SEAL 62 53 46 41 54 62 61 56 
SHER EE Sle VAS RA tr 62 50 49 52 62 62 26 54 

TR aL TLE 0 Le 7 EAT I 62 57 51 52 59 62 52 53 

Ria BE Ray CL PAE Ns LR 62 45 45 62 54 62 52 53 
7S RL SR SR 53 Yea rasa 62 62 46 62 54 27 53 52 
pn A hp ER O08 [ct foresee 62 62 53 62 54 62 53 52 
| Re See 7 Ri PRs na Se 62 24 52 62 54 62 53 52 

{1 AY A Rd Hal 1 I A Ten 62 30 52 62 54 62 54 59 

i 1 REE ERR A AR eC 61 30 49 62 42 61 58 60 
12: penne 56: nk elt 51 48 52 62 41 59 60 60 
: 1 Mp a Ml FA Mel FORRRR, 45 52 52 62 41 59 60 60 
At ea I Re Se Eee 43 52 52 62 41 59 60 60 

s 1 PR TE Sr B01 en et 42 52 52 62 41 59 60 60 

LI ror |B TR AG 42 52 62 51 35 59 60 60 
) ¥ ME ri 6. 41 52 56 41 30 59 60 60 
AB torn es smppies Goss LH A Tae 41 50 53 52 41 59 60 60 
ha ee a COR NE 3) RSE 39 48 51 46 41 38 60 60 

7 WR a RI 1 5 REL Wi) 40 50 41 41 41 19 60 60 

| ES Sn Pe | a EE pera 62 51 52 41 41 19 60 60 
IR RT Ce CB a ey 62 52 52 41 41 23 60 60 
VOR 4680.20 oN. A 50 51 62 35 41 27 60 60 
7 PRIMI AL LR Se FL mies Peto iy 52 49 62 48 41 34 60 60 
25d citi esate Jil Sr aain + 8 PRR] PI ERAT 59 38 45 54 41 40 60 60 

20 a ie a Re a 44 54 52 30 54 62 41 60 59 
7 PE Se TY rn, B31. 44 62 52 29 54 62 17 60 59 
OS iri c sere waite wns LL a 43 62 52 29 54 62 22 60 60 
p! i! FPR TORS: MOVE See 451-2 %es 40 62 52 yd RR Ha 62 52 59 57 
| A SE a BR IE Se A5Y ae 31 62 52 151... vn: 62 52 57 53 
Le SED Shp ales 45 lo. 361.00 52 18 [sees 62 ..7...- 601.0.                         

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

  

  

  

  

ng June 30, 1918. 

Discharge. Total run-off. 

Month. Million gallons per day. 
Second | yipon 

et Acre-feet. (mean) gallons 
Maximum. | Minimum. | Mean. : 

July (28. Qays)..~ iv ae. indi. 62 45 53.1 82.2 1,490 4,560 
October 26-31... vst cise 44 31 39.7 61. 4 238 731 
November. .......v... ido aves . 62 39 54.4 84.2 1,630 5,010 
December...... 5 .........0.. 00. 62 24 49. 8 7.1 1,540 4,740 
JONUATY.... ... J fed de SEL 62 18 46. 6 72.1 1,440 4,430 
TL Uh Rt lS NEN SO SE 62 29 31:7 80.0 1,450 4,440 
Marveho....... of ti oti ee 62 30 49.2 76.1 1,520 4, 
Api cad a at... 62 17 48.1 74. 4 1,440 4,430 
MAY....i et ae LR 61 26 57.1 88.3 1,770 5,430 
1 IRE pened oR ST In cai nil 60 24 55. 6 86.0 1,670 5,120             
  

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

LocAaTioN.—About 7% miles below intake, 2 miles by trail from Waimea, and half a 

mile below diversion for Waimea domestic supply. 
RECORDS AVAILABLE.—April 17, 1908, to June 30, 1914, and July 20, 1916, to June 

30, 1918. : 

Gaae.— Vertical staff. 
DiscHARGE MEASUREMENTS.—Made from plank at gage. 
CHANNEL AND coNTROL.—Channel cut in lava rock; fairly straight in vicinity of 

gage. Control is old wooden weir. 
ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.54 feet at 8 

a. m. March 5 and April 13 (discharge 49 million gallons per day, or 76 second- 

feet); minimum, water shut off occasionally. 

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

Diversions.—Small amount is diverted above station for domestic supply and occa- 

sionally for irrigation of rice and taro. 
REeauraTiON.—By head gates. 
Urrnization.— Irrigation of sugar cane, rice, and taro, and for domestic supply. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined. Gage read to hundredths once daily. Records excellent. 

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

[Made by W. V. Hardy.] 

  

    

    

Discharge. Discharge. 

D ha ¥ Dat hei & ate. - height a1 ate. eig tyie 
(feet). | Second- | Million (feet). | Second. | Million feet gallons feet gallons 

2? per day * | per day. 

NOV. 12. ais 3.12 64 AV Mar, 00.5. id 3.40 7 46 
Sal. 2420. cna 3.47 72 47 Se. 0... 50m ainaass 3.26 69 44 
Web. 6. .oiie 0, 3.36 71 46 [May 80. 5.0 lu. 3.12 65 42               
  

1 Published as ¢‘ Kekaha ditch at Weir below tunnel No. 12, near Waimea, Kauai,” in Water-Supply 

Paper 318, and as ‘‘ Kekaha ditch at tunnel No. 12, near Waimea, Kauai,” in Water-Supply Papers 336 

and 430.
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Daily discharge, in million gallons, of Kekaha ditch below tunnel No. 12, near Waimea, 
Kauai, for the year ending June 30, 1918. 

  

  

  

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

§ EC rl sr 37 36 29 31 32 43 38 18 45 41 34 39 
Bi cont ites ait 40 36 30 29 32 42 38 26 45 41 BT saa ve 
BRR 43 43 31 37 31 40 37 27 48 40 40 39 
SAR RR 39 48 30 36 46 40 36 26 45 46 35 41 
Biases 41 46 29 35 48 36 35 45 49 Ad |e n-as 40 

 AERMEEEN ELH 41 40 29 32 48 32 35 46 43 42 38 40 
J PRE NORE La 37 46 30 32 46 43 34 45 44 V. o.oo 39 39 
+ LPR 1 35 41 29 30 46 43 43 45 44 42 39 38 
| ERA I Sor 40 41 29 29 46 20 41 46 44 41 39 39 

10. eee ad 39 38 29 28 46 28 39 45 47 44 39 41 

tl TE ASI A 40 42 29 26 46 28 37 45 27 48 41 41 
12.0. anil 39 45 29 28 43 30 41 45 34 48 43 41 
Ea 39 40 34 29 37 35 39 45 37 49 45 41 
| A RE re 39 48 38 46 35 35 37 45 32 47 46 41 

| 5 SEN 36 48 45 44 35 38 41 45 32 45 46 41 

16... 5 aia. 38 46 45 45 34 35 39 45 36 45 46 40 
! 7 EE 43 46 38 28 32 35 41 36 26 45 45 40 
1 1 SC ee, 41 41 45 28 32 37 39 36 26 37 45 40 
11S er Meg 39 40 48 36 32 35 41 44 34 48 46 38 

y/. | PRR il 5 Ls 37 40 48 32 35 41 35 31 16 45 40 

1 SRE i NRE 34 32 36 48 37 38 34 30 16 44 38 
22 ali 39 32 31 36 48 39 44 35 31 16 44 35 
YR 39 32 29 6 42 36 48 32 31 16 45 36 
VLE a SO 39 37 29 6 36 35 47 32 32 16 41 38 
EA Ba 43 39 29 6 47 36 46 39 32: lc cures 46 37 

| EE a SE 40 36 30 feca.ti- 46 38 34 39 32 29 45 37 
1 40 32 41 36 47 45 39 41 39 29 41 35 
Pe Sa FE 38 31 39 34 46 41 20 41 8942.5. 0 41 37 
IER et pet 34 31 46 34 44 39 | 5 SERRA 39 37 41 35 
S05 alae 33 30 45 34 44 38 ER RE 41 37 39 35 
81... 37 30) Jen Bi... 38 185... 42. Ja. Ef ER                       
  

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

Monthly discharge of Kekaha ditch below tunnel No. 12, near Waimea, Kauai, forthe 
year ending June 30, 1918. 

  

  

  

  

          

Discharge. Total run-off. 

Month. Million gallons per day. ; 
Seoona, Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. : 

Joly (20 daye).coiise cit sne stuns 43 33 38.9 60.2 1,130 3,460 
Augnst. nei i ania as 48 30 39.1 60.5 1,210 3,720 
September... icon cicero suns ast 48 29 34.6 53.5 1,040 3,190 
October (30days).-. oi. 5 0H 1 48 6 31.3 48.4 939 2,830 

OVEMDEr.L. . ava tales ae ee 48 31 40.9 63.3 1,230 3,770 
DECemMBDBr.. - sve sit ie momiatn vet 45 20 36.5 56.5 1,130 3,470 
EL EE 48 18 37.1 57.4 1,150 3,530 
LL ry Ae pee SOR 46 18 38.7 59.9 1,080 3,330 

SICH abe dobein isin asc rnidinsvs 49 26 37.3 51.7 1,160 3,550 
April(ZT AAT). ccc acini 49 16 37.4 57.9 1,010 3,100 
MAY (SO ARYR)--- oe eododonanneenns 46 34 41.8 64.7 1,250 3,850 
June (29 days)... cilia sc inras 41 35 38.7 59.9 1,120 3,440 

1 T50 R CNR p  F Se SRSI PRAGTRe IERIOT Y Siee inig 13,500 41,300     
  

WAIMEA DITCH NEAR WAIMEA, KAUAI 

LocAaTioN.—1} miles below intake, at lower portal of tunnel No. 22, 24 miles north 

of Waimea, and 1 mile below old station. 
RECORDS AVAILABLE.—November 4, 1911, to September 30, 1913, and February 28, 

1916, to June 30, 1918. 

GageE.— Vertical staff.
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DiscHARGE MEASUREMENTS.—Made from foot plank 10 feet below gage. 
CHANNEL AND cOoNTROL.—Clean channel about 4 feet wide in solid rock. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.30 feet at 8 a. m. 

July 26 (discharge, 6.1 million gallons per day, or 9.5 second-feet); ditch occa- 
sionally dry. 

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

Diversions.—Ditch diverts from Waimea River. 
UriLization.—Irrigation of sugar cane and domestic supply. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined. Gage read to half tenths twice daily. Records good. 

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

[Made by W. V. Hardy.) 

  

    

  

Discharge. Discharge. 

Gage Gage 
Date. height “1s Date. height 1s 

(feet). | Second- | Million (feet). | Second- | Million 
foot. | S24oms foot. | Fons per day. per day. 

NOVI un. nuda: 0.80 4.3 2S Mar.13....0.n soe 0.55 2.1 1.3 
Jan. 84... lain .79 4.2 21 Y Apr.30 0... arn .84 4.5 2.9 
Fel. 20... 000 iuniies .60 2.2 1.54 MBY 30. ..i-n1-240iea4 .80 4.0 2.6                     
Daily discharge, in million gallons, of Waimea ditch mear Waimea, Kauai, for the year 

ending June 30, 1918. 

  

  

       

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

| TTL AE, 4.4 4.7 3.3 4.7 2.7 3.0 1. ese 2.7 2.7 
ARENA Pak 3.0 3.3 3.3 4.71 :.3.6 3.3 1. 2.4 2.7 
Bo tae 4.4 3.3 3.3 5.0 5.4 2.7 1. 2.4 2.1 
"RA 5.4 2.4 3.3 5.0 4.0 3.0 1. 3.3 23 
Bian sienna 4.7 [desde 3.3 4.7 2.7 3.3 i. 3.6 2.1 

ATL PR 4.0 3.0V 33 lute 3.6 3.0 2.7 2.7 
EN LN 3.6 2.7 I Tf POR 3.0 2.1 I. 3.3 8.3 
S Ask ese ini 4.7 4.7 3.3 3.3 4.0 1.6 2 4.0 2.7 
| on SRR LINE 4.7 3.6 3.0 3.6 4.7 7 1 Fh a 2.4 2.7 

30: enn 4.0 3.0 3.0 3.6 4.0 1.6.)-...50 3.0 3.3 

4.0 3.3 3.0 3.3 4.7 41. 3.0 3.6 
4.0 3.3 3.3 3.3 2.7 y 4.0 3.3 
4.0 5.4 3.6 3.3 2.7 3.3 4.4 
3.6 5.4 4.7 541217 o 7 4.7 
4.0 4.0 5.0 5.4 2.7 3.3 4.7 

3.3 4.0 5.4 3.0 2.4 4.7 
4.7 4.0 4.7 3.0 2.7 4.7 
5.4 4.0 5.4 2.7 2.7 4.7 
5.4 4.4 5.4 2.7 3.0 3.3 
5.4 4.0 4.0 2.7 2.7 4.0 

aint ns 5.4 4.0 4.0 2.4 3.3 2.1 £7 
OF SHEL I 4.4 4.0 3.6 2.7 4.0 2.1 4.0 
1 EE 3.3 4.0 3.3 3.0 3.0 3.3 4.0 
RRR WATER 4.0 4.0 3.6 3.0 3.3 2.7 4.0 
1 RR ER Sal 5.4 4.7 3.6 2.7 4.0 3.3 4.0 

VLR EGA 6.1 4.0 4.0 2.7 3.0 2.7 4.0 
7 ROSA a 5.8 3.3 Sh fences 3.0 2.7 4.0 
Re a 4.7 3.3 5.4 11 3.6 3.3 3.3 
29. ana 4.7 3.3 5.0 1.1 3.6 3.0 3.3 
| ATR 4.7 3.3 4.7 1.8 3.3 3.0 3.3 
LL FRR RR 3.6 7% I tee 4 SET AY 2.4 {1.000                         
  

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

  

  

  

  

   

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Sgoond, Million | Acre- 

gallons. feet. 
Maximum. | Minimum. | Mean. | (€aD) 

E10 A a wl MI RE 6.1 3.0 4.48 6.93 139 426 
August (3042Y8).~... ao vienna 5.4 2.4 3.79 5. 86 114 349 
September... co. nos. al 5.4 3.0 3.98 6.16 120 366 
October (28. days)... ve iiiesctinrsn 5.4 1:1 3.50 5.42 80 247 
November... 5. aarti 5.4 2.7 3.38 5.23 101 311 
December (30AXYS)Y-....ouu vuiu sinas 3.6 1.1 1.98 3.06 59 182 
January (10 days)... W,! 27 1.3 1.52 2.35 15 47 
February (15 days).. pd 3.0 ) ed UR 2.65 26 79 
March (1S days). ....... i uate ds 3.6 ot 1.99 3.08 36 110 
AprAB ANNE): i ines 4.0 .6 1.91 2.96 25 76 
Mays Sorel aay 4.0 2.1 9.72 4.21 259 
June. lS LSE 4.7 2.12 3. 55 5.49 106 327 

4 TP SERS CRE CO 8 a Re Se MIE A Re CT a BE at 905 2,780               
KAMENEHUNE DITCH NEAR WAIMEA, KAUAI 

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

REecorps AvarLABLE.—October 9, 1911, to June 30, 1918. 
GaGe.— Vertical staff on right bank read by A. B. Blackstad. 

DiscHARGE MEASUREMENTS.—Made from plank. 
CHANNEL AND coNTROL.—Straight for 50 feet above and below gage; mud bottom. 

Stage-discharge relation affected by growth of grass and weeds in channel; current 
sluggish. 

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

million gallons per day, or 0.3 second-feet). 
1911-1918: Maximum stage recorded, 1.8 feet at 7.30 a. m. July 4, 1916 (dis- 

charge, 5.5 million gallons per day, or 8.5 second-feet); ditch occasionally dry. 
Drversions.—Diverts from Waimea River. 

REeGcurLaTION.—By head gates. 
Urinization.—Irrigation of rice and taro. 

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

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

[Made by W. V. Hardy.] 

  

    

  

Discharge. Discharge. 

Dat A Dat vA ate. eign PRN ate. eig 1113 

(feet). | Second- Min (feet). | Second- Yin 

feet. | per day. feet. | or day. 

Nov. 12....-.... 00 1.13 2.9 5.9 Mar. 10.......0.4... 1.29 3.9 2.5 
ETT bE . 88 1.3 B50 Apr. 29.1.0. 1.00 L9 1.2 
Feb. 16.5.5... 5s 0.82 0.95 0.6 JI May 30.i%.-.. 1.27 4.5 2.9                  
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, in million gallons, of Kamenehune ditch near Waimea, Kauai, for the 
year ending June 30, 1918. 
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Monthly discharge of Kamenehune ditch near Waimea, Kauai, for the year ending June 
30, 1918. 

Total run-off. 
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HANAPEPE RIVER AT KOULA, NEAR ELEELE, KAUAI 

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

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

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

DiscHARGE MEASUREMENTS.—Made by wading at gage. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.0 feet at 9.10 a. m. 

March 11 (discharge, 2,000 million gallons per day, or 3,090 second-feet); minimum 
stage recorded, 0.6 foot May and June (discharge, 11 million gallons per day, or 
17 second-feet). 

1910-1918: Maximum stage at old station above inflow of Manuahi Stream 
occurred December 18, 1916 (water-stage recorder and shelter carried away by 

flood and stage not recorded). Minimum stage 0.95 foot December 30 and 31, 

1913 (discharge, 7.1 million gallons per day, or 11 second-feet). : 
Diversions.—Hanapepe ditch and a small ditch for irrigation of rice divert part of 

flow above station. 
ReauraTION.—By diversions only. 
UriLizatioN.—Part of flow diverted for irrigation of sugar cane, rice, and taro. 

Accuracy.—Stage-discharge relation not permanent, but a sufficient number of dis- 

charge measurements were secured to define rating curves fairly well. Rating 
curves applicable as follows: July 1 to January 19; January 20 to February 21; 
February 22 to March 11, and March 12 to June 30. Gage read twice daily to 

hundredths. Records fair for low and medium stages but may be considerably 
in error for high and fluctuating stages. 

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

[Made by W. V. Hardy.] 

  

    

  

Discharge. Discharge. 

D A Dat Ni ate. eig 11s ate. eight a1: 
(feet). | Second- Ym (feet). | Second- Mittin 

feet. per day feet. per day. 

July 27... 3... ae 0.96 28 18 me 2s... 1.15 72 47 
Aug, 28, edi .90 22 14 1 Poly, 38,.0. 00 divans 2.12 257 166 
Sept. 10... 04.2.0 .88 21 Ma Mar.4......... 00.00 1.25 55 35 
Od, 1. Sir .94 29 JO APP: Oona. oie .69 23 15 
Nov.13....000 0... .87 24 WG I May 2S... he. ans 1.03 62 40 
D0. 20, erent 1.52 87 56. TNB 2 eae: s cinema 1.22 88 57                 
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Daily discharge, in million gallons, of Hanapepe River at Koula, near Eleele, Kauas, for 
the year ending June 30, 1918. 
  

  

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

: POURRA FRAP 16 16 18 18 28 25 20 40 31 16 18 36 
weiss ss Sn 16 22 16 18 71 14 20 59 46 116 16 21 
TE I 50 18 14 25 28 16 16 75 28 250 16 16 
Avensesienirie 95 20 16 18 115 18 14 70 612 187 16 
RSL OR 28 16 14 18 38 60 16 59 159 75 136 14 

ERIN SRN, 22 16 14 18 20 122 16 179 55 54 24 14 
Sih ESE San 55 28 16 16 18 50 16 45 34 45 36 14 
iim OE RTL 31 20 16 16 16 38 18 32 22 36 21 14 
Ptr FATE 259 16 16 16 16 65 28 28 122 18 16 i 

30 as: 16 16 16 25 65 28 28 | 1,280 11C 14 11 

1 SEDER 122 25 16 14 14 46 28 136 | 1,610 280 40 11 
| RE a 46 101 16 60 14 65 16 70 7 136 59 130 

: ENTS Se 31 42 16 22 14 50 14 36 575 350 16 179 
| SA 25 136 16 22 14 46 239 32 230 123 11 320 
: 1 SARE TIE 25 31 89 22 14 42 25 28 150 64 11 32 

8... on 25 159 25 965 14 22 18 270 | 1,230 64 16 54 
J pp a 136 50 16 71 14 20 16 123 3 40 32 21 
UE RRR 46 34 25 50 14 16 20 179 86 | 1,260 36 18 
LAE eS, 25 20 22 38 14 16 | 1,190 98 70 Si 21 14 
TAIRA 22 18 16 38 14 16 104 54 187 18 36 

ARPA 25 18 18 60 16 16 75 780 50 116 16 28 
DE is casi ua 22 16 16 89 14 14 64 108 45 104 14 14 
LY ae SAA 20 16 16 55 14 14 45 65 40 92 14 18 
Dini putes 20 42 16 20 20 14 24 55 75 70 21 45 
Ta 25 22 16 16 14 20 24 42 28 59 28 18 

| REEL 20 20 20 25 101 700 211 28 59 16 18 
EATEN 4 20 16 55 16 136 193 80 31 18 54 150 40 
Rs ins cial 18 16 60 16 42 38 86 184 21 50 45 24 
20 an 34 16 31 16 28 38 1 AR 18 24 750 16 
| FR ©) 18 16 20 20 50 31 FL A 18 18 110 14 
| EAL 20 36 :(.:.o.c. sa 42 BOT i 10... LB phy                         
  

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

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Seeond- | yrinion 
feet Acre-feet. 3 (mean) gallons. 

Maximum. | Minimum. | Mean. 

aly... sa 259 16 44. 4 68.7 1,380 4,220 
August. o.oo Ban SS add 159 16 32.8 50. 7 1,020 3,120 
September. ..... cided it din 89 14 22.7 35.1 681 2,090 
Ne Se ET 965 14 59.0 91.3 1,830 5,610 
November... .... .c....lcnse. 20, 136 14 3L.7 49.0 950 2,920 
Pecerher.. qc... hh bs du i oi, 193 14 40.5 62.7 1,250 3,850 
JaMIary.t. ara Coa. 1,190 14 99. 7 154 3,090 9,480 
Febraary......... 55 oii hey. 780 28 113 175 3,170 9,710 
Moreh... i. ea 1,610 16 227 351 7,040 21, 600 
APL icon eal aa aR 1,260 16 173 268 5,180 15,900 

RR RM SE SENT a ei 7 11 62.7 97.0 1,940 5,960 
Fave... dm Sak 320 11 40. 6 62.8 1,220 3,740 

PROWYOar... iv. adil es 1,610 11 78.8 122 28, 800 88,200               
HANAPEPE DITCH AT KOULA, NEAR ELEELE, KAUAI 

Locarion.—At first lume below siphon at Koula, 4 miles below intake and 4 miles 

north of Eleele. 

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1918. 
Gage.—Vertical staff read by S. W. Holmer and D. E. Horner. 

DiscHARGE MEASUREMENTS.—Made in flume. 

CHANNEL AND CONTROL.—Wooden flume; straight for 20 feet above and below gage; 

some vegetable growth on bottom and sides of flume. Control fairly permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.20 feet at 7 a. m. 
April 10 (discharge, 36 million gallons per day, or 56 second-feet); minimum 

stage recorded, 0.4 foot October 25 and April 24 (discharge, 2.3 million gallons 

per day, or 3.6 second-feet). 
Maximum stage recorded during period of record, 4.97 feet November 30, 1913 

(discharge, 67 million gallons per day, or 104 second-feet); ditch occasionally dry. 
Driversions.—Diverts part of flow of Hanapepe River. 

REecuraTiON.—By head gates. 
UrmLizatioN.—For domestic supply and irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly 

well defined. Gage read to hundredths once daily. Records fair, except those 

for January and February, which are poor. 

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

  

  

Discharge. 

Dat Made b page, Milli ate, ade by— eig! on 
(feet). Sooond: gallons 

. per day 

NOV. 18 VV andy cL a A Dain Ae ee 2. 64 43 28 
17 42D. Boornere. . conics conti Shion ao ples 3 Wi Sau oes 2.55 41 26 
271: -- 1 IT tC Se ate CN SN TR a 74 8.3 5.3 

Pec: {..... 11 TRC SU Sen ST Se RE et TS VIBES 1.09 13.7 8.8 
wd... QO... iB ieee i a RR ST Se ihe on me a A wen 2.30 35 23 
230i..... Ry Se Ths CW MEE ve Tad at St 2.38 26 
Wa Handy A ieasiieis 1.34 17.6 11 

Joan. 304... EER TAT Sh Bs ete © ee Sy tl Cp CEL 3.09 54 35 
Feb. 184|..... QO: oo. i SE Ld BRO a ee Be BBE se ses a Si 2.10 27 17 
Mar. 11 1... 0. a pr a a Ti LE ens whe He eae 2.62 40 26 
Ch 9 Lo. TD nah RI I STR CUM (EO 3.06 51 33 

ay 25 js... {sR Ba SE I ple Tre He TE 3.03 51 33         
  

a Measurement discredited by the other measurements made during year. 

Daily discharge, in million gallons, of Hanapepe ditch at Koula, near Eleele, Kauai, for 
the year ending June 30, 1918. 
  

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

| ERP A a 34 33 321 29 30 34 18 34 34 | 32 32 34 
yg A En 34 34 30 | 34 12 34 22 13 34 | 34 32 33 
Treg Ia, 34 33 29 | 34 12 30 22 14 34 | 12 32 33 
SET PRE aR nl 34 33 32 | 32 14 28 22 14 34 3.0 34 33 
Bi fi ste 34 32 28 | 34 16 30 22 14 35 3.0 34 33 

A 34 31 281 31 34 34 22 18 35 3.0 34 32 
{ Samia rciyd, 34 34 28 | 30 34 34 22 33 35 8.2 34 31 
| RAE 34 34 30 30 32 7:80 24 30 3] 14 34 30 
ral des 34 32 281 29 32 11 7.3 32 35 | 34 33 29 

|] RE RRR 34 31 28 | 27 31 8.2 6. 4 28 24 | 36 33 28 

j 3 Be i an 34 34 27) 27 33 92.1 6. 4 32 271-35 33 29 
| ARS 34 34 28 | 27 33 8.2 | 24 34 12 | 34 34 34 
Bon nie 34 34 30 | 26 28 8.2 24 33 14 | 34 34 34 
1 A 34 34 281 27 28 8.2 | 34 30 14 | 34 33 34 

; FR 34 34 32 | 34 28 8.2 | 32 28 16 | 34 32 34 

| 1 ERTS a 34 34 34 | 33 27 8.2; 28 29 20 | 34 34 34 
YER 34 34 30 | 34 27 22 27 33 20 | 34 35 33 
1 SR Se 34 34 34 7-84. 27 24 28 20 18 | 34 35 33 
1} aN) 34 34 32 12 26 26 30 14 20 | 34 34 32 

y! | Kap HI Sl en 34 34 28 | 12 27 27 30 14 22 3.0 34 34 

+ rn 34 34 32 | 18 26 26 6. 4 16 23 3.0 34 34 
ER LI 34 33 28 | 18 29 25 10 16 22 3.0 33 34 
oO Re 34 32 28 | 34 27 24 11 15 22 3.8 32 33 
EEE SEO ria 34 34 28 3.027 24 28 15 22 2.3 32 34 
AE I 34 34 28 2.3] 32 23 27 15 347.10. 34 34 

20. es 34 34 32 | 32 28 22 33 16 34 9.1 33 34 
livin aneisin 34 32 34 | 34 33 26 26 33 3B] 10 34 34 
aE a 34 31 34 | 32 7.3] 13 26 34 35 | 10 34 34 
ER Seen 34 31 34 | 31 34 12 202 ii]. vans 34 11 34 33 
REE Sp 34 30 33 | 30 33 14 | a PR 34 | 28 34 32 
Bl... ies 34 81... Td Eder 14 1 BE Wr £0 83 dus 5 sins suas bes on dt                           
Norte.—No gage-height record May 31; discharge interpolated.
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Monthly discharge of Hanapepe ditch at Koula, near Elecle, Kauai, for the year ending 
June 30, 1918. 
  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

- Second- | wiflion feet Acre-feet. 
; Ae (mean) gallons. 

Maximum. Minimum. | Mean. 

Julio. i.......0 aa a ae. 34 34 34.0 52.6 1,050 3,230 
AnguSt. i. ei ha Sen Aa Ea 34 30 33.0 51.1 1,020 3,140 
SOPIeMer.... i... . . oh eas dh Jai ass 34 27 30. 2 46.7 907 2,780 
October... iii... Relais snag 34 2.3 26. 4 40. 8 818 2,510 
November... .......... ed fo siniaa 34 7.3 26. 9 41.6 807 , 480 
December... ....0..... cc Asians ul 34 7.8 20. 1 31.1 624 1,910 
JMBory.... .... av ELBE a 34 6. 4 23.0 35.6 712 2,190 
February: ... 5... id nnn iu 34 13 23.5 36. 4 657 2,020 
IL ay RT Wah RS EC ST 35 12 27.3 42.2 846 2,600 

API. cc tC Es Se Shea 36 2.3 19.3 29.9 579 1,780 
LL EE aR PRA A, IRC OPE 35 32 33.5 51.8 1,040 3,190 

JUNG... oh a ads 34 28 32.8 50.7 983 3,020 

PhO YOR. os cvs dust cans sv oh 36 2.3 27.5 42.5 10, 000 30,800               
MANUAHI STREAM AT KOULA, NEAR ELEELE, KAUAI 

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

RECORDS AvVAILABLE.—May 13, 1917, to June 30, 1918. 
Gace.—Vertical staff read by D. E. Horner. 
DiscHARGE MEASUREMENTS.—Made by wading at gage. 

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

permanent. 

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

feet). : 

Diversions.—No diversions before junction with Hanapepe River. 

RecuraTioN.—None. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly. 

well defined below 2 million gallons per day and well defined above that point, 
Gage read to hundredths twice daily. Records fair. 

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

  

  

      

Discharge. 

Dat Made b here Milli ate, ade by— eig illion 
(feet). ri gallons, 

. per day. 

Mavis... ..... W.V Hardy ae ol ma a 0.49 21 1.4 
1 PRE Dn 0: cas dnt ain iels welts s 4s van inh aire NPs SE FAR ey io .76 4.2 2.7 

June l3....... a 2. PART MR SON SIRE aR Te pe 1.04 14.5 10.0 
19....... DD. ET Orn0r.. otras itn cstrds Theta Wi wsis van waaay .95 8.3 5.3 

July 27........ LL TR TS Reg Be SE EE 0 TOR EL .66 3.1 2.0 
ag. 23... 0: ns iss cron sw ade a ne ST En a te Se se oie 58 2.5 1.6 
Sept. 10.....,.- LR RN COS Ce Ra RE TIN 45 75 5 
Oct... 3 1 oi De CMA A Ds SE Sa J PERIL ETE 63 2.4 1.5 
Noval... 0a. OL Tad pase hd I A Cae ORE el Se I 55 1.6 1.0 

7....... DL. ELBOMNOE. i. oo. vi dees gs on To ba arte cs Sed Stabs .51 1.2 .8 
Des, 28.......4 W.V. Hardy... co. i haar adic ba .96 9.5 6.2 
“LR ORME Ie {1 ORR ERE DE PIR al Be RE Er 1.00 11.8 v3 
Febhr1s..,... on. 1 PN Rp sen SRO TO SR CS at En pl 1.50 47 30 
Mor.10..... cid .000 0: sti Du nr atbes Bandi sarah a ak Yen Pee wiiel 1.15 23 15 
ADL. ei] LL AEN STALE I SI Ie SNE Es .63 2.8 1.8 

[3 Pai, IRR Ly TAO Pt oe A I i Mn Kp NI .99 11.5 7.5 
June 27. 0.0.0. LL Te A LORCA Sr CJ RR IE Ta IN RRS 92 3.8 2.5   
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i 
1917, to June 30, 1918. May 13, 

Daily discharge, in million gallons, of Manuahi Stream at Koula, near Eleele, Kaua 
Jrom 
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NotE.—No gage-height record March 31; discharge interpolated. 

Monthly discharge of Manuahi Stream at Koula, near Eleele, Kauai, for the years ending 
June 30, 1917 and 1918. 
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SOUTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAL 

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

RECORDS AVAILABLE.—December 10, 1911, to June 30, 1918. 
Gaae.—Friez water-stage recorder. 
Di1scHARGE MEASUREMENTS.—Made from cable. 
CHANNEL AND coNTROL.—One channel at all stages; straight for 600 feet above and 

below station; right bank steep and high; left bank slopes gently. Control 

composed of gravel and small boulders; somewhat shifting. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 17.85 feet at 9.30 

a. m. March 11 (discharge, 17,800 million gallons per day, or 27,600 second-feet); 
minimum stage recorded, 2.5 feet January 5 and 7-12 (discharge, 12 million gallons 

per day, ot 19 second-feet). 
1911-1918: Maximum stage recorded during 1918; minimum stage recorded, 

3.09 feet February 14 and 15, 1912 (discharge, 2.9 million gallons per day, or 4.5 

second-feet). 

Diversions.—Several diversions above station for irrigation and power development. 
RecurLaTioN.—By diversions above station. 
UriLization.—Water going to waste, except a small amount used for irrigation of 

rice and taro. 
Accuracy.—Stage discharge relation not permanent. Rating curves fairly well 

defined and applicable July 1 to August 16, August 17 to March 11, and March 12 

to June 30. Operation of water-stage recorder satisfactory except for short period 

given in footnote to table of daily discharge. Records poor. 

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

[Made by W. V. Hardy.] 

  

  

  

Discharge. 

Dati nase ate. eig S33 
(feet). | Second- | Million 

joot, | Boilons 
per day. 

EO RS RE Re SLSR C Ne She ae IEEE Sl Ea ie 2.74 40.7 2 
Uo bn NRA 0 i 1 EE OE fe REC CATR tn 3.89 184 119 
June 7. ceca iatene anatase RE I RR LR ES re 3.53 129 83       
  

NoreE.—A discharge measurement published in Water Supply Paper 430 has been revised as follows: 
Made by 3.2 Dort: June 22, 1914: Gage height, 8.20 feet; discharge, 2,930 second-feet, or 1,890 million 
gallons per day.



48 SURFACE WATER SUPPLY OF HAWAII, 1917-18, 

Daily discharge, in million gallons, of South Fork of Wailua River near Lihue, Kauas, 
for the year ending June 30, 1918. 
  

  

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

SIE pe 26 45 110 37 29 70 41 82 145 $i SCR 95 
i RANA 26 50 60 55 65 60 29 76 154 383.5 Lh 84 
Basis Je =a sigele 50 45 29 55 274 55 23 70 182 803... vat 79 
ane 82 45 29 45 76 55 17 82 263 570.1... 79 
FL A 37 45 29 29 70402 0 th 12 88 516 285 235 84 

ESE ry ge in 41 41 23 29 50:43 Jol 14 192° 469 143 100 79 
7 PR an 50 76 23 29 3 ed Ee 12 102 252 100 124 79 
Th oa 37 55 26 23 37 --:.o%- 12 88 222 90 95 74 
| UALS BLL eae 212 55 23 17 37 136 12 102 296 106 74 69 
ER 136 50 23 17 55 118 12 88 726 245 69 64 

1 A SRR RL 192 65 20 17 33 127 12 136 | 2,540 590 84 64 
2. Lo. 82 136 20 23 29 110 12 136 | 2,100 335 100 136 
Bl ss. uh 45 88 29 33 29 110 14 82 | 1,890 430 79 188 
Me oid anny 41 182 29 60 33 118 163 65 610 298 64 130 
35 aan 41 370 127 45 29 102 29 65 650 188 59 95 

16. re 37 | 880 88 424 23 110 20 118 | 1,400 196 150... 000 
J YE a 82 253 50 127 23 95 14 182 | 1,010 143 690. |-::04d 
i FL EE I 70 202 50 50 23 88 14 274 360 955 136 |: .inixq 
Wrafonelle 45 154 163 41 23 88 88 154 180 730 100°. 
| AR SI ds 55 136 154 37 29 88 55 172 112 205 118.1. ..... 

ec ana 76 127 163 41 60 88 26 344 79 164 {| 3 Ean 
¥en aE 65 118 154 76 33 88 23 308 100 59 124.1 oeie 
y' TE IE AUS eat 60 127 154 110 26 76 29 172 118 124 84 64 
x Il pe el 55 274 154 55 37 76 26 145 130 124 74 79 
bt 13 leith SUN yg 70 182 154 45 37 76 45 172 124 106 84 74 

26 ni 65 154 182 50 118 82 274 296 118 106 69 79 
RE SRE 60 127 88 37 202 127 182 172 3 51 eg 118 100 
Aa ER MSY 60 118 60 33 102 127 172 212 1244400 95 84 
Vm SR 55 118 50 33 110 88 | E10 Ee : r, BLan Pes 552 69 
RE 50 110 45 a7 102 60 Y63. ds. N24:....-- 245 64 
1 Ser ee 45 Not... 7X PREC 50 ho esis 100 Fieve. 130 |: ieee                           

Note.—W ater-stage recorder not op 
day; Apr. 27 to May 4, 100 million gal 
interpolated Mar. 30, no record. 

ons per day, 
erating and discharge estimated, Dec. 5-8, 55 million gallons per 

and June 16-22, 80 million gallons per day. Discharge 

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

  

  

  

  

Discharge. Total run-off. 

nth. illion gallons pe . Mont Million gallons per day Sesand Mok 

feet gallons Acre-feet. 

Maximum. | Minimum. | Mean. (mean) 

Fula ol har ks 212 26 66.1 102 2,050 6, 290 
ABUSE. aac Ee 880 45 146 226 4, 540 13,900 
RoDIemPer. - oo otis ea 182 20 77.0 119 2,310 7,090 
a EN ER 424 17 56. 4 87.3 1,750 5,370 
a 274 a3 61.4 95.0 1,840 5,650 
05 En Se ST oe 136 50 86.7 134 2,690 8,250 
FIUBIY eons nsicsevions ddsvnsimans ste 274 12 57.2 88.5 1,770 5,440 
HT EY A ERR Eh A MR 344 65 149 231 4,180 12, 800 
Marvel: Xoo RE 2, 540 79 494 764 15,300 47,000 
a 955 59 266 412 7 24, 500 

BY: ee idan’ Sen aiemas state oe 690 59 141 218 4,370 13,400 
rR EE SL 188 64 85.7 133 2, 570 7,890 

BReYear ...... dio 2, 540 12 141 218 51,400 | 158,000             
  

HANAMAULU DITCH NEAR LIHUE, KAUAI 

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

RECORDS AVAILABLE.—July 1, 1910, to June 30, 1918. 
Gace.—Vertical staff read by S. Koike. 
DISCHARGE MEASUREMENTS.—Made in flume 

New datum September 30, 1911.



ISLAND OF KAUAI 49 

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.66 feet at 8.10 
a. m. October 16 (discharge, 27 million gallons per day, or 42 second-feet); ditch 
dry December 6-11. 

1910-1918: Maximum stage recorded, 2.80 feet August 6, 1913 (discharge, 

36 million gallons per day, or 56 second-feet); ditch occasionally dry. 
Diversions.—Ditch diverts part of flow of South Fork of Wailua River. 

REeguraTIiON.—By head gates. 

UriLization.—For irrigation of sugar cane and for domestic supply. 
Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well 

defined, applicable July 1 to April 2 and Ap 3 to June 30. Gage read to 
hundredths once daily. Record fair. 

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

[Made by W. V. Hardy.) 
  

  

  

Discharge. 

Dat heeint ate. eig +33 
(feet). | Second- ¥ilion 

feet. Sa ons 
per day. 

TL AEE SSR SAEs RESET a Ee ef el vie ie a 2.24 30 19 
Tire NI ER SO SC Rr Te Fe Cy .92 5.5 3.5 

RN TEU ee REN a SET RG Se i DR .78 4.7 3.0 

  

        

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

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

Ve rie. es 17 19 201 19 19 21 17 9.4 8.2 2.9 3.6 20 
of IRIAN & JEL | 20 19 19 | 20 22 20 17 9.4 8.2 5.2 14 20 
ett n ve sr mes 22 19 21 | 20 12 19 17 8.8 7.6 8.2] 19 20 
Bg Lam lan 3 25 20 21 20 12 17 17 8.8 8.2 4.0 19 19 

EE SE 21 19 20 | 20 12 14 17 8.8 8.8 3.2] 18 19 

| IE Dern Ay 22 19 20 19 + Jagd HER A Td 17 10 7.1 2.9] 19 19 
Fr SRL 22 21 20 19 18 Ln. 17 8.2 7.1 2.6) 19 19 
SRE ET 21 20 19] 19 1§  leneesns 18 8.2 6.6 2.31317 19 
ET Sa ee 24 19 19 19 AS. i tegieimane 17 ‘8.2 6.6 2.341 16 19 

10..:0.. 000. 22 19 19] 19 1 Sy EA 16 7.6 7.1 4.0 | 14 18 

3 BOE dR 22 20 19] 19 19: t-vmxassy 16 7.6 | 14 4.4 | 14 18 
YQ sli 20 22 19 19 19 5.6 18 8.2 2.9 4.4 17 22 

18... 19 20 191 20 19 3:0 a7 7.1 2.3 35.21 17 21 
{1 SENN Ih 18 22 201 19 4.8 5.6 | 24 7X 1.2 5.21 16 20 
BS et as eas 18 20 19] 19 19 5.2] 17 71 1.4 5.2] 14 20 

06. icp iies 20 14 19] 26 18 1°) 17 ye 19 4.8] 20 22 
| i ae A 24 14 20 19 18 6.6 18 71 1.0 4.47.12 19 
18... a 20 n 19 18 18 6.11 18 7.6 .8 S.21 21 18 
39... es 20 21 19] 18 17 8.2] 23 v1 ox 3.21 20 18 
| RN RR Ch 19 20 19 19 20 8.2] 19 7.1 3.6 2.9] 23 19 

pL LR. Teoma Ney 19 20 20 19 20 8.81 18 6.15 3.2 2.37.18 19 
3 EP 1 19 20 19] 19 19 8.8] 18 5.2 yd 2.0] 21 19 
ER EA 19 21 19 8.8] 19 8.8 17 9.4 3.6 1.7 4..20 19 
LF Ar ane al 18 20 19] 19 21 8.8] 19 10 3.6 1.71.20 22 
LA REE na 20 19 19 19 20 8.2] 19 9.4 3.2 3.6 22 20 

20 ei 19 19 19] 20 22 8.2 4.0 9.4 3.2 3.6] 19 20 
y.; SEER BTA 19 19 19:4. 19 22 9.4 2.9 9.4 3.2 3.6 21 19 
RE JA a 17 20 27 19 21 8.8 3.6 10 2.9 3.6 20 19 
TORRE RN, 19 20 191 20 22 17 10 a 2.9 3.2] 12 19 

SERIE oS A 20 20 19 20 20 17 10 {nin 2.9 3.2) 21 22 
Blac. usisasiii 19 20 1c ues 19 -4......: 18 94... yA IR 21                         
  

NorEe.—Ditch dry Dec. 6-11. 

103502° —19—wsPp 485—4



50 SURFACE WATER SUPPLY OF HAWAII, 1917-18, 

Monthly discharge of Hanamauwlu ditch near Lihue, Kauai, for the year ending June, 30, 

  

  

  

  

    

1918. 

Discharge. Total run-off. 

Month. Million gallons per day. 

SE Second- | ypypion 
feet gallons. Acre-feet. 

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

b 11s SEE TEC FUT SN 25 17 20.1 31.1 624 1,910 
ANON. et te ee Pema mae 22 11 19.2 29.7 596 1,830 
September... ...t&. J. 200 0S 21 19 19.4 30.0 583 1,790 
LIL RINSE Can A Se © 26 8.8 19.1 29.6 592 1,820 
November. cui cc. ivi iutveeiiim: 22 4.8 18.0 27.8 539 1,660 
Pecember (25days)..... nnnanias. 21 5.2 10.8 16.7 271 829 
JANOATY Jeeves indi ss ivienna vine wns 24 2.9 15.7 24.3 488 1,490 
Lf He RO BT Sa MRE 10 5.2 8.19 12.7 229 
Maveh...c.oh c dimes le Dah 14 al 4.46 6.90 138 424 
orl. oro State a 8.2 1.7 3.80 5.88 114 350 
MAY. roe as EE aR 23 3.6 17.7 27.4 548 1,680 
TUNG. os. rn Thani ois ae arise me 22 18 19.6 30.3 587 1, 

3 VL ACE RE BEL i EB SLI ard Ge SOIC pea ae Si fg fe 5,310 16,300           
  

LIHUE DITCH NEAR LIHUE, KAUAIL 

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

RECORDS AVAILABLE.—August 1, 1917, to June 30. 1918. July 1, 1910, to April 30, 

1917, at old site 1 mile below present gage. 

Gage.—Vertical staff read by S. Koike. 
DiscHARGE MEASUREMENTS.—Made in flume at gage. 
CHANNEL AND CONTROL.— Wooden flume 50 feet long. Ditch enters a long tunnel 20 

feet below gage. Control not well defined. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.58 feet at 8.40 

a. m. October 16 (discharge, 10.2 million gallons per day, or 15.8 second-feet); 

ditch occasionally dry. 
1910-1918: Maximum stage recorded, 1.6 feet at old site, April, May, and 

June, 1916 (discharge, 14 million gallons per day, or 22 second-feet); ditch 

occasionally dry. 
Diversions.—Ditch diverts part of flow of South Fork of Wailua River. 

REGuLATION.—By headgates. 

UriizarioN.—For irrigation of sugar cane and for domestic supply. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly well 

defined between 6 and 10 million gallons per day. Gage read to hundredths once 

daily. Record fair. 

The following discharge measurement was made by W. V. Hardy: 

September 2, 1917: Gage height, 1.28 feet; discharge, 10.9 second-feet, or 7 million 

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

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

LocaTtioN.—2 miles above intake of Kanaha ditch and 10 miles northwest of Lihue. 
RECORDS AVAILABLE.—September 21, 1914, to June 30, 1918. Records available for 

old station at elevation 500 feet, August 1 to October 28, 1910, and December 28, 
1910, to September 25, 1914. 

GaGE.—Stevens water-stage recorder. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable. 

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

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

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

April, 1916 (discharge, 13 million gallons per day, or 20 second-feet). 
Drversions.—None. 

REecuLATION.—None. 

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

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

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

[Made by W. V. Hardy.] 

  

    

  

Discharge. Discharge. 

no & D nat Date. eig By ate. eig Syed 
(feet). | Second- | Million (feet). | Second- | Million 

feet, 3. { So! ous feet. | gallons 
per day. per day. 

ANTS Vo vamszssor sri 1.56 47 Bl Apr. 19... .otive-snees 3.12 355 230 
A EA 1.47 41 3 REE | a ale 3.90 636 411 

Nov. 23......c...an 1.33 32 21 1 PE REE 3.40 434 280 
ADL. 19.0. - 0s; 2.39 166 OZ H-FUNOB. vuv.csrnonas 1.77 75 49                 
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Daily diasharge in million gallons of North Fork of Wailua River at elevation 650 feet, 
near Lihue, Kauai, for the year ending June 30, 1918. 

  

  

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

ERR AIRS. LN 28 28 |g i 23 38 23 42 88 3 TR 
HR SO ANE 28 28 25 1ciuees 42 32 21 38 49 56.1.5, 
SERRE IL « BAST 49 25 25 iia 72 30 21 35 94 228.4 coo. 
Boohooviitcs Shingle 56 28 O55 o/s ups 38 28 21 32 56 10 FRE 
RRO OTE. BLY. ye 32 25. 23 25 46 32 21 46 158 8... 

| pi RRS AIL ST 35 25 23 28 32 28 21 88 200 vi 49 
 BNOTEEA Te In il ens, 42 32 23 25 30 32 21 46 142 56 46 
Np TE. TE Sy SRE SR 35 23 23 23 35 28 21 38 77 52 46 
| Ph Lhe Rg tae 120 23 23 21 30 38 21 72 82 88 42 

i 1 A SE PO pg 60 21 21 21 42 30 19 46 94 128 42 

W..:2....0 linn 106 28 21 21 30 30 19 56 270 94 42 
| Fa SEA ht A 49 49 25 23 28 30 25 68 730 158 56 
I SEAS Aa Sa Leo 38 38 28 32 28 38 23 56 550 218 106 
| HR RR eA 38 77 30 28 28 35 42 52 565 135 94 
TR A AG SOR, BIE 32 77 46 23 25 32 60 38 182 100 49 

1 11 TIE ES SA ST 32 191 35 150 25 28 25 38 209 100 49 
sv RR haat, 56 56 56 52 23 30 21 ¥ 332 88 42 
Pg BARTS a 2 46 42 52 35 23 25 19 97 120 565 38 
| A Te Sa LO 32 35 32 30 23 25 49 64 72 238 35 
Mes Beat Le din denies 30 32 28 28 28 25 25 2 60 106 35 

| NR RY SH 32 30 30 38 42 25 23 60 2 82 35 
JR RE Ea A HC 30 28 28 42 28 23 23 150 60 72 35 
V0 eg ea RRL EN 30 30 28 56 23 23 23 72 49... 35 
VL MRE S SERR I eRe 0 30 82 30 30 28 23 23 56 40 J. sovese 46 
JE RE REEL 32 38 30 32 25 23 21 49 64 o..0a. 49 

yA TR Can Sop 8 30 Ry 42 60 23 64 100 7. 1 Sp 46 
7 TREE he Re 28 28 i eeutth 28 77 28 49 82 461. ivncie 42 
LS A SO RN 46 v1 3 To 28 46 35 52 49 3 ROR 42 
LEARN A RR Nar fn 30 1; Dai 25 49 25 yy FE SRE 46 asin 35 
80s ol ores ih ie She 30 p18 REIN, 25 60 23 8S1....... 421 een 32 
LGR NI WARE IE NO 30 v.18 PRA Pe 23 40} eens +; 3 HDRES PET                       
  

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

Monthly discharge of North Fork of Wailua River at elevation 650 feet, near Lihue, Kauaz, 
Jor the year ending June 30, 1918. 

  

  

  

  

Discharge. Total run-off. 

Month. Milli lon: t ion gallons per day Second- Sis 

feet lons. |Acre-feet. 

Maximum. | Minimum. | Mean. | (ean). 

LL PT LR Ry BL RE ST 120 28 41.7 64.5 1,290 3,970 
August. ois adhuin Nat. oa 191 21 40.9 63.3 1,270 3,890 
Seplember.. J. fr. a 56 21 29.3 45.3 880 2, 700 
OCOD. , 5. Sah lanes sad tants 150 21 33.9 52.5 1,050 3,230 
November... ... ...... oda ik... 77 23 36.3 56.2 1,090 3,340 
December... :......-c. ics diaegai-vn 38 23 28.6 44.3 888 2,720 
FMUNTY es. 2h as Sh evan gens 88 19 32.4 50.1 1,000 3,080 
Fabruary 2... ioe Et 150 32 60. 7 93.9 1,700 5,220 
March... ocala oa Theil 730 35 151 234 4,680 14,400 
a BA ER SR IE rs yg es 565 38 138 214 3,040 9,320 
June 6-30: ...0 02. vcore 0 106 32 46.7 72.3 1,170 3,580             
  

KANAHA DITCH NEAR LIHUE, KAUAL 

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

RECORDS AVAILABLE.—August 6, 1910, to June 30, 1918. 
Gage.—Vertical staff. New datum May 28, 1913. Read by S. Koike. 
DiscHARGE MEASUREMENTS.—Made in wooden flume at gage.



54 SURFACE WATER SUPPLY -OF HAWAII, 1917-18, 

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.56 feet at 10.20 

a. m. October 16 (discharge, 20 million gallons per day, or 31 second-feet); no 
flow March 19-22. 

1910-1918: Maximum stage recorded, 2.6 feet July 24-26, 1913 (discharge, 22 

million gallons per day, or 34 second-feet); ditch occasionally dry. 
Drversions.—Ditch diverts part of flow of North Fork of Wailua River. 
REeaurATION.—By head gates. 
UrtLizatioN.—For irrigation of sugar cane and for domestic supply. 
Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well 

defined and applicable July 1 to October 16 and October 17 to June 30. Gage 
read to hundredths once daily. Records fair. 

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

[Made by W. V. Hardy.l 
  

    

  
  

Discharge. Discharge. 

nage D A 2 Date. e1g 11s ate. eig S13: 
(feet) Second- Millon (feet). | Second- Jig 

foot. | Sollons feet. | gallons 
per day. per day. 

Aug.28... 0. 1.93 25 A FADY. 20... Sanat 0.67 7.6 4.9 
Sepl.3:... 00-80 2.06 27 IS lieJune 7.....- 4. <5... .. 1.88 23 14.7 
Nov.25......0. 0. 2.12 25 16                 
  

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

  

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

PERL Re 14.3 15.2 1.0} 17.91. 17.01. 17.9} 10.6 9.1 6.0 6.7 %.5 15.8 
, PIVEN Be 14.3 16.1 {16:1 18.4 18.7 17.4 10.6 9.1 6.0 7-1 7.1 15.4 
3. ase 17.0| 16.6 | 17.4 18.81 17.91-27.0i:-13.0 9.4 5.6 9.1 9.8 14.2 
SE one Xen) 17.9 19.7 | 18.4 | 18.8] 17.4 17.01+13.0 9.1 6. 4 0.7.1+32.0 15.4 

Divs idioms ee 16.1) 16,61-17.01.13.81-.17.03.17.9.1 + 13.0 9.4 6.7 6.4] 11.4 15.4 

SAAR RE 14.3].16.1% 117.0 ]- 18.8 °17.04 17.07 14.6 { 10.6 6.0 6.4 9.8 15.0 
PIER ES 15.6 19,21 17.9 18.81" 27.01. 17.9% 13.4 9.4 5.6 6.0) 12.2 14,6 
di SA TE OR 16.1 1.25.61 518.41 :17.9] 17.0] 17.01.23.8 9.4 5.6 6.0] 11.4 15.4 
AREA Wasi 19.7 16.1 | 18.4 17.94-17.0 | 17.0:}::12.2 9.8 5.2 6.0 12.6 15,0 

h | IE SRE 18.4] :16.11::16.1 7.4) 17.03 37.0.) 12.6 9.4 5.2 6.71 12.2 15.0 

: ¥ ERGO IRR 10.21 17.01 179.40 17.91 16.6} 16.2 { 12.2 9.8 4.0 6.71 12.6 14.6 
1 SEE Celi) 17.0; 10.2} 17.8: 19:2].'16.2} M.21{ 15.0 9.8 3.7 2.11 14,3 16.2 
1 Ree Seay 17.0 17.9] -17.9:1:30)2:1 15.8 |= 14.2] 13.8 9.4 3.3 6.7] 13.4 15.4 

YR Le 16.1 17.0} 18.3] 18.8} 15.41 13.8} 16.6 9.1 3.7 6.4 13.0 15.4 
15: o-oo hnimie 15.21 18.81 19.71 18.41 17.0] 13.4} 13.0 9.1 3.7 6.0). 13.0 16.2 

TRE Nhl 16.6] 17.9) 18.8} 22.0} 16.2} 13.4] 14.2 9.1 3.7 6.0 14.2 16.2 
diene oniluiipiv. 20.2! 17.43.179.1°172.0% 16.6] 12.6] 12.2 9.4 2.9 6.0] 15.0 14.6 
NPE 17.0% 17.0{ ‘17.91 16.2] 15.8] 12.21 13.8 9.4 2.9 7.1] 13.8 14.6 
0... cas 17.01 15.61 37.4%, 97004 36,2 731,87 15.8 0.40... 5.2] 13.0 16.2 
|| eR 16.6 | 17.4 39.721 17,0 37.01 ‘11.4 15.4 0.1.5... 5.2] 13.8 16.2 

+ SRE Rp cru 16.11 17.47 39.21 17.4] 17.9] -11,4 1 14.6 8.7] 0.03 5.21 14.2 15.4 
LR 15.61°°17.00 19.21 -17.4 17.94 11.4 14.6 i PERT AN 5.21 13.0 15.8 
i ies 15.2 | 17.0| 18.8 17.9} 16.6] 10.6 | 13.8 8.3 2.9 7.1] 13.8 15.8 
SER 16.6] 19.2] 18.4] 16.2] 18.7} 10.6] 13.8 7.9 2.9 6.7] 1.6 16.2 
LIRR LR 17.9. 18.4 17.9; 15.4 18.3 10.6 | 14.2 8.3 2.6 8.3 | 15.4 16.2 

RR 17.0} 17.4] 17.0] 15.8] 18.7{ 10.2] 15.8 7.5 7.5 8.3| 14.2 16.2 
sud iad 16.1] 17.41 19.71 15.0) -38.7{ 11.41 ‘15.4 6.7 Tos 7.9% 15.4 15.8 
LE eA 18.4 16.1| 17.0| 14.6] 18.7 | 11.4] 13.8 6.4 7.5 7.91 :14.2 14.6 
BD a 15.21, 18,4] . 19.21. 14.27-18. 7. - 11.0 0. 8 lescacien 71 7.51 15.4 14.2 
80. em 16.61 17.0] 18.8| 17.4] 17.4] 11.0 A 1 Ind es 7.1 7.5 '13.2 13.8 
| SERS GE 16.60 17.05 ...c 304 16, 60] onic 10.6 9.4 {....0 6.7). .00uy 15.8. uk                         
  

NoTE.—Ditch dry Mar. 19-22.



ISLAND OF KAUAL 55 

Monthly discharge of Kanaha ditch near Lihue, Kauai, for the year ending June 30, 1918. 

  

  

  

    

  

Discharge. Total run-off. 

Month. . Million gallons per day. 

Boron Million | A orp fee; 
llons. ig : iy (mean). | 52 

Maximum. | Minimum. | Mean. 

20. 2 14.3 16.7 25.8 517 1,590 
25.6 15.2 17.6 27.2 545 1,670 
19.7 16.1 18.1 28.0 542 1,670 
22.0 14.2 17.6 27.2 544 1,670 
18.7 15.4 17.2 26. 6 517 1,580 
17.9 10.2 13.8 21.4 426 1,310 
16.6 9.4 13.3 20.6 413 1,260 
10.6 6.4 8.94 13.8 250 768 
7.5 2.6 5.10 7.89 138 423 
9.1 5.2 6.70 10.4 201 617 

15.8 7-1 12.9 20.0 401 1,230 
16.2 13.8 15.4 23.8 461 1,420 

prises 2 Cl UBC LE OY CR IS AR ER 4,960 15,200 

  

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

LocaTtion.—400 feet above confluence with North Fork and about 8 miles north of Lihue. 
RECORDS AvAILABLE.—July 27, 1912, to June 30, 1918. 
GaGe.—Stevens water-stage recorder, December 31, 1914, to June 30, 1918; staff 250 

feet below present site July 27, 1912, to September 30, 1914. 
DiscHARGE MEASUREMENTS.—Made by wading or from cable. 

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.75 feet at 9.45 

a. m. March 11 (discharge, about 1,600 million gallons per day, or 2,480 second- 
feet); minimum stage recorded, 1.8 feet September 10-12, October 10-13, and 

January 2 (discharge, 9.0 million gallons per day, or 14 second-feet). 
1912-1918: Maximum stage recorded, 8.9 feet at 8 a. m. March 3, 1916 (dis- 

charge, about 3,000 million gallons per day, or 4,640 second-feet); minimum 
stage recorded, 1.6 feet March, 1915 (discharge, 7 million gallons per day, or 11 
second-feet). 

Diversions.—None. 

RecuraTION.—None. 

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

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

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

[Made by W. V. Hardy.) 
  

  
  

  

            

Discharge. Discharge. 

Dat nas ht Milli Dat nor vt Mill ate. eig . illion ate. eig % illion 
(feet). Seong gallons (feet). Serna gallons 

per day. * | per day. 

AUS, Getic annans 1.99 29 18 Ape 28... 80 3.45 349 225 
Bf ie svinasins 1.95 26 17 ToL SOR 4.25 731 472 

Sept. 2... 0. le 1.90 22 14 18... 3.80 526 340 
Nov. 23.....0.0000. 1.88 17.8 12 00... 2.60 115 74 
ADr. V7... Lusoinid 2.41 81 53 icing 2.31 69 45 

18... 2.94 181 317.5 June 6d. ees 2.12 42 27      
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Daily discharge, in million gallons, of East Branch of North Fork of Wailua River near 
Lihue, Kauai. for the year ending June 30, 1918. 

  

  

                      

Day July Oct. { Nov. | Dec. | Jan. Apr. | May. | June 

¢ IPR OSI wa 20 14 27 14 24 31 27 
RAEI SAE 20 14 24 24 27 24 
MR te 24 27 20 14 58 31 27 
RT a 44 : 20 14 63 31 31 
SERA 27 14 20 14 31 31 31 

TM ARE SRR 20 14 20 14 27 31 27 
rE RN 24 14 27 14 27 31 31 
IR RE EW 24 12 20 14 24 31 31 
| RIERA clin El 24 12 27 14 24 27 31 

LI NER FINN 74 9 24 14 27 27 31 

rE ANI 40 9 24 14 35 27 44 
LT RT 58 9 24 17 35 31 74 

: Bed eas BE 35 9 31 17 27 27 40 
Mog. oiiides 27 20 27 17 27 27 48 
ET yn 27 14 27 99 27 24 27 

60.20. Linus 27 99 24 35 27 44 31 
7.0m. at. 24 31 24 24 40 31 27 
18.7... 27 20 20 20 167 27 24 
39.0. aa. 31 20 20 27 99 27 24 
20....341 0.3 27 17 20 24 74 31 27 

4 PERE PR Ee 24 24 20 24 63 27 31 
a a, 24 24 20 24 58 35 27 
bs le Re 24 20 17 24 48 31 24 
VL PEER 20 14 17 20 35 27 24 
Benin 20 24 14 24° 35 yf 24 

PE 20 24 12 35 35 27 24 
7 ER RR HP BES 20 17 14 31 35 27 24 
LL RR 20 17 40 27 44 24 20 
200 Lilli. 20 17 24 27 35 35 20 
LL en ei 20 17 20 35 31 27 20 
Stil, | 20 174... {gb batt 17 7 fewest 24 Lute. 7 SIP 

)     
Monthly discharge of East Branch of North Fork of Wailua River near Lihue, Kauar, 

Jor the year ending June 30, 1918. 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Million 
gallons. Acre-feet. 

Maximum. | Minimum.| Mean. 

4 at eR LW SR Re nL 74 20 27.6 856 2,630 
Anausti ra SoS SE Oh 121 14 19.6 607 1, 860 
eptember... ... sei css 35 9 16.1 482 1,480 
OGtObOr. . .. re as 99 9 19.8 613 5 
Novembers..........0:0....40 53 12 23.1 694 2,130 
December... ...... ci inn 40 12 22.1 685 2,100 
Jontiary..... U0 0 SRN 99 9 23.5 721 2,240 
Yobruary. .......c.. ie. 92 20 30.9 866 2,660 
EL TE A Le 490 24 58.9 1,830 5, 
TE Ah RN err 167 24 43.5 1,310 4,000 
MOT eine. iii envnciones cists 44 24 29.3 908 2,790 
JURO,. Cie s cois oe ian sie ne 74 20 29.8 895 2,740 

Theyear............:a- 490 9 28.7 10, 500 32,100              
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KAPAA RIVER NEAR KEALIA, KAUAI 

LocaTtioN.—A quarter of a mile below confluence of two main branches, 1} miles 

above intake of Kapahi ditch, and 6 miles northwest of Kealia. 
RECORDS AVAILABLE.—June 23, 1915, to June 30, 1918. July 23, 1910, to May 16, 

1915, at old station about a mile downstream. 
Gace.—Friez water-stage recorder; July 23, 1910, to May 16, 1915, vertical staff about 

a mile below present site. 
DiscHARGE MEASUREMENTS.—Made by wading or from cable. 
CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and 

below gage; right bank vertical; left bank high with gentle slope. Control fairly 

permanent between extreme floods. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.52 feet at 4 p. m. 

March 16 (discharge, 750 million gallons per day, or 1,150 second-feet); minimum 

stage recorded, 1.75 feet October 8-12 and November 16-19 (discharge, 11 million 

gallons per day, or 17 second-feet). 
1915-1918: Maximum stage recorded, 9.2 feet at 1 a. m. March 4, 1916 (dis- 

charge, approximately 850 million gallons per day, or 1,320 second-feet); mini- 
mum stage recorded, 1.65 feet August 28 and 29, 1915 (discharge, 11 million 

gallons per day, or 17 second-feet). 

1910-1915: Maximum stage recorded, 13 feet, ascertained from flood marks, 
December 3, 1914 (discharge, roughly estimated by extension of previous rating 

curve, 1,200 million gallons per day, or 1,860 second-feet); minimum stage re- 
corded, 1.35 feet February, March, and April, 1914 (discharge, 6.2 million gallons 

per day, or 9.6 second-feet). 
Diversions.—Very small irrigation ditch diverts water above station. 
REegurATION.—Practically none. 

UriLization.—For irrigation of sugar cane and for domestic supply. 
Accuracy.—Insufficient number of discharge measurements to make certain that 

stage-discharge relation was permanent. Rating curve fairly well defined Oper- 
ation of water-stage recorder unsatisfactory at times as shown in footnote to table 

of daily discharge. 

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

[Made by W. V. Hardy.] 

  

  

  

Discharge. 

Dat er ate. eig 13% 
(feet). | Second- Villian 

feet ga fons 
g per day. 

Mar. 24. .c 5 Sci nte da siad Ee ws Brea nut bl eS en Se aed Sa Eee 3.06 124 80 
Lit En RE J SRE TR Cry SR IR, CoRR NE i SER, ine 1.98 22 14       
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Daily discharge, in million gallons, of Kapaa River near Kealia, Kauai, for the year ending 
June 30, 1918. 

  

  

  

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

20 20 18 12 12 16 13 26 20 24 13 19 
20 20 16 12 40 13 13 17 20 107 12 17 
44 20 16 13 48 A3 13 14 24 188 17 17 
34 22 16 13 17 13 13 18 122 31 18 
22 20 16 12 16 13 13 48 127 48 22 18 

28 20 16 12 14 17 13 97 22 16 17 
26 20 16 12 16 24 13 22 37 22 24 17 
28 20 16 11 16 14 13 44 31 22 17 17 
92 20 16 11 14 18 13 56 20 44 16 18 
44 20 14 11 20 17 12 20 65 17 16 20 

Yo eicca.ni3 78 18 14 11 13 14 14 34 164 152 22 20 
2 i NEP 5 31 34 14 11 12 14 13 26 182 74 40 37 
1Bsiiour Lon 28 34 14 12 12 17 18 28 152 20 22 31 

Mi... 28 28 16 13 12 14 24 20 92 18 20 28 
: Ral 24 122 17 12 12 13 24 17 188 14 20 24 

1 EARS EL 22 56 31 37 11 17 16 16 194 14 56 28 

YEAR ERE pe HELENS EN 40 28 37 24 11 14 16 17 65 13 40 18 
ET aT 31 24 22 16 11 13 16 22 40 78 20 18 

19.0 a0 ns ie 22 22 17 12 11 13 16 18 44 37 18 20 
| SR oF J 20 22 16 11 20 13 16 28 31 18 26 22 

| ERA WE & a Teh 22 22 16 14 24 17 16 48 26 20 22 26 
Pe ORE Re Sp A 20 20 16 16 14 13 20 40 24 20 31 20 
1 ER Ba 20 20 16 16 12 12 22 20 24 13 22 18 

BL sy Tenis yo A 20 28 17 12 13 12 18 17 52 12 19 17 
pF I 20 22 16 12 12 12 22 20 17 12 20 14 

20 20 14 22 28 13 44 26 17 17 18 16 
20 16 18 13 24 13 88 18 16 18 26 17 
20 16 16 13 18 13 40 44 24 13 22 15 
20 16 14 13 17 13 20 ie. 31 13 37 15 
20 16 13 16 24 13 20 ists 17 13 24 14 
20 16 1. cunuins 34.5 aes 13 17.0 cen Yi). oe 1 4 Lae 

  

                          

NorE.—Gage-height record Aug. 24-31, Oct. 17, 18, 27-29, Dec. 26 to Jan. 25, May 1, 6,13, 18, 19, 21, 23-26 
31, June 1, 4, and 27-30 believed unreliable; discharge for these periods acsertained by comparison with 
record of Kapahi ditch. 

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

  

  

  

  

  

Discharge. - Total run-off. 

Month. Million gallons per day. 
Second- |  yrijjion 

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

ET) eV LT SAL Ge 92 20 29.2 45.2 904 2,780 
AHTHSE ec. MT i Sh 122 16 25.9 40.1 802 2,460 
NR ISR De) 37 13 17.1 26. 4 514 1,570 
OBLODOT. +... wunansssnriinessninahsins 37 11 14.2 22.0 439 1,350 
Novembert........ ta, ooei ie 48 11 17.5 27.1 524 1,610 
December... 2: vou Lins naian sina 24 12 14.3 22.1 444 1,360 
JONNATY.. i te ih ea 88 12 20.5 31.7 635 1,950 
FeDIURTY. «ie tivo dim naminasvsnsn vane 60 14 28.0 43.3 784 2,410 
March. -.o.ieecnvininininvaannas 194 14 61.6 95.3 1,910 5,860 
Fy | ep RR Cer OE 188 12 43.5 67.3 1,300 4,000 

BY reine IEE A 56 12 23.5 36.4 730 2,240 
0 Ro RR eR he 37 14 19.9 30.8 596 1,830 

Pheyeari.ii.. Sue. sivicis 194 11 26.3 40.7 9,590 29, 400              
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KAPAHI DITCH NEAR KEALIA, KAUAI 

LocaTioN.—500 feet below intake and about 4 miles west of Kealia. 
RECORDS AVATLABLE.—April 15, 1909, to May 2, 1914; July 1, 1915, to June 30, 1918. 
Gace.—Stevens 8-day water-stage recorder, installed May 10, 1915, to replace original 

Watson recorder. 
DiscHARGE MEASUREMENTS.—Made by 20-foot sharp-crested weir immediately below 

gage. - 
CHANNEL AND coNTROL.—Channel straight for 50 feet above weir. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.63 feet at 5.30 

a. m. January 26 (discharge, 90 million gallons per day, or 139 second-feet); 
minimum stage recorded, 0.15 foot April 7 (discharge, 2.5 million gallons per day, 

or 3.9 second-feet). 
Maximum stage recorded during period of record, 1.98 feet! at 2 a. m. September 

16, 1915 (discharge, 120 million gallons per day, or 186 second-feet); water shut 

off November 23 and 24, 1916. 
Diversions.—Ditch diverts part of flow of Kapaa River. 
RecuraTioN.—Flow regulated by head gates. 

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

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. 
Operation of water-stage recorder satisfactory, except as shown in footnote to 
table of daily discharge. Records excellent when water-stage recorder was 

operating; poor or worse for interpolated periods, owing to control of flow by head 
gates. 

Daily discharge, in million gallons, of Kapahi ditch near Kealia, Kaua, for the year ending 
June 80, 1918. 
  

  

    

                        

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

RE IRE We 10.5). 13.3] .15.2 10.5 10.1 8.9] 12.5 8.5 10.5 8.1 12.5 18.5 
Hr RE rd 10.9] 14.71°°10.51-'10.1} 12.9 S951 12.51 10.1 9.3 %.3 9.7 16.5 
EY 0-2 U0 27.3 13.7 9.71 11.7.1:13.7 8.91:12.1 10.1 8.5 6.4 8.1 16.5 
PR Ty 24.0 | 16.0 9.3 n.75 243.7) 12.91 12.3 9.7 8.5 441-121 17.5 
§..ni kl 13.7] 14.2 9.3] °10.97{ 12.9] 183.8 12.1 7.4 8.5 4.1'1148.7 18.0 

13.01 13.7 9.3] 10.5 12417 32.10:12.1 6.4 7.0 2.8] 15.6 17.0 
17.0:):4:13.7 9.31 10.1] 12.9 “41:12. 6.4 6.4 2.51 14.2 16.0 
17.5% 13.3 9.3 9.3 14.2 6.0; 12.1 6.4 | 10.1 6.4 | 16.0 14.2 
15.271718.3 9,7 9.3| 13.3 6.0] 12.1 20-31. 71 25.6:]* 14/2 14.2 
6.0] 13.3 9.7 8.9] 16.0 6.0] 12.1 7.0 8.1 9.3: :12.5 12.5 

10.1} 15.2 9.7 8.97 12.5 7.8) 13.3 7.81. 5.0} 18.5 13.7 
11.7% 26.8 9.7 9.31. 11.71.10.5 12.9 8.11. 4.71: 23.0 32.0 
1.7) 27.3 9.7 9.3] 10.9} 10.9) 17.5 8.1). 4,4 | 22.0 18.5 
1,750 25.2.1 32.5:7. 32.5 10.51..10.93..22.5 1.. 13.7. 4.4:0:1%5 14.7 

2 2 Sug ag 9 Vinay 10.9) 10.5] 10.9} 22.51 12.9 4.4 16.0 16.0 

10... cairns 11.3 | 1% Be 25.44 10.3.0. 11.3. 14.7 RL rd 6.0. 25.2 19.5 
AFR Mp! 10.9'f 18.01.) 5:0... 2.5 9.31 11.3 14.2 6.0 {..L00,. 7.0} 23.0 17.5 
YP 2a) 10.9120.0;......« 15.2 971 11.31 13.7 6.0 3.8 6.4; 19.5 14.7 
19.........000 10.9) 17.0]... 9.7 9.7.0 10.831 15:2 8.1 4,1 5.0 17.0 17.5 
20... es 13.8 100 a 8.91 17.0. + :11.3 }--:16.0 8.9... 4.7 23.0 20.0 

v1 PE Alec 12:91 16.5 v.ives 12.5) 24.01 1.7] 15.6 03... 5.0] 20.5 22.0 
Ra lE 12.5 16.5 10.9 977 13.3 | 10.9 19.5 Ou 7 Iso ip mas 5.0] 19.0 17.0 
HR Aa 12.5] 15.6 9.7]-10.9%t. 11.3% 311.31°.20.5 8.9] 10.1 6.4 22.0 17.5 
AREER 12:5:§%927.3 9.7 a 7%: 12.9¢+10.34:: 16.0) 10.1 8.1 6.71 19.0 17.0 
| ER 18.31 21.5 9.7 8.91 13.3] 1.7} 20.01. 10.1 7.0 5.6 20.0 13.3 

EIR Te 15.21 17.0] 10.5 N.7 1 24.03:12,1 39871 10.1 9.3 5.6:1-17.5 14,7 
ped gancs doge 14.21 15.6 17.5 12.9) 12.1} 12.5] 12.5 10.1 9.3 5.6 | 42.0 16.5 

OES SS 4.2q.915:.2 HM.77 -12.% 9.3 | 12.9 7.4 | 10.5 6.7 5.6 22.0 14.2 
20. eit 13.7: 4.77 13.3 12.9 9.3 12.5 FRA 6.0 5.6; 19.0 14.2 
D0. ssh deneiiiss 13.31 15.21 12.11 10.9 8.91 12.1 al... 5.6 v7.31 23.5 13.7 
1 SR Ei 13.8%: 15.2 0.4.00. 9.31.0 uus 12.1 7.0}....... 8.0 ({... 05s 21.0....5.- 

  

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

1 Determinations of maximum discharge supersede those published in Water-Supply Paper 430, which 

were based on extension of rating curve.
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Monthly discharge of Kapahi ditch near Kealia, Kauai, for the year ending June 30, 1918. 

  

  

  

  

  

Discharge. Total run-off. 

nth. ‘Million gallons per day. 
Meo : b y Second- Million 

feet Acre-feet. 
(mean), | . gallons 

Maximum. | Minimum. | Mean. 

2 Need HE Ee SL Re 27.3 6.0 13.6 21.0 422 1,290 
ARZasSt Fn. as str 27.3 9.7 16.7 25.8 518 1,590 
September... io... eal UR 17.5 9.3 10.9 16.9 328 1,000 
OCLODBE... . vc Ebi <x wd Hoge sin tens 28. 4 8.9 11.7 15.1 362 1,110 
November. 5. oon. onl nan 24.0 8.9 12.7 19.6 380 1,170 
0 LE ES NC SSB I 13.3 6.0 10.6 16.4 329 1,010 
Janaany..... ce a eae, 39.8 7.0 14.8 22.9 457 1,410 
February, i. 0. 8. lo aa8a lt. 12.9 6.0 8.54 13.2 239 734 
PO a das sR ids cunitin Sa Su 11.7 5.6 7.55 1.7 234 718 

ADM hn 15.6 2.5 5.94 9.19 178 547 
VY aisha t veimen hie 5 ais ok at Sd 25.2 8.1 18.1 28.0 561 1,720 

JUNO. cele ios iin derr de sie be 32.0 12.5 16.8 26.0 505 1,550 

The yoann... .. ui. iat ee 39.8 2.5 12.4 19.2 4,510 13, 800             
  

ANAHOLA RIVER NEAR KEALIA, KAUAI 

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

Kealia. 
RECORDS AVAILABLE.—August 22 to November 2, 1910; December 28, 1912, to June 

30, 1918. Fragmentary record December 15, 1910, to December 28, 1912, at dam 

a quarter of a mile below present site. 
GAGe.—Friez water-stage recorder August 22 to November 2, 1910, and December 28, 

1912, to June 30, 1918. From December 15, 1910, to December 28, 1912, an 
inclined staff. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge. 

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

posed of boulders; shifting. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.40 feet at 5.30 

p. m. March 16 (discharge, approximately 710 million gallons per day, or 1,100 

second-feet); minimum stage recorded, 1.7 feet September 26 and 27 (discharge, 
4.3 million gallons per day, or 6.7 second-feet). : 
Maximum stage recorded during period of record, 12.9 feet at 7.30 p. m. Sep- 

tember 26, 1914 (discharge, estimated from extension of rating curve, approxi- 

mately 1,450 million gallons per day, or 2,240 second-feet); minimum stage 
recorded, 1.3 feet February 27 and 28, 1915 (discharge, 2 million gallons per 

day, or 3.1 second-feet). 
Drverstons.—Part of flow diverted 3 miles above station. 
REeacuraTioN.—None except by diversions. 

Uriuization.—Irrigation of sugar cane. 
Accuracy.—Stage-discharge relation not permanent. Three rating curves fairly 

well defined, applicable July 1 to August 15, August 16 to April 3, and April 4 to 
June 30. Operation of water-stage recorder satisfactory except as shown in foot- 

note to table of daily discharge. Records fair.
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Discharge measurements of Anahola River near Kealia, Kauai, during the year ending 
June 30, 1918. 

[Made by W. V. Hardy.] 
  

    

  

Discharge. Discharge. 

Gage G : 
height age 

Date, (feet). | gopond. | Million Pale. height | second. | Million 
foot gallons : feet gallons 

3 per day. * | per day. 

ANG ve neisnnnis vones 1.93 15.3 0.90 Mar, 25,...cnenensinss 2.12 18.2 12 
caves nrnewnine 1.88 10.3 C: T° JNO J. coe iesnrine 2.00 11.2 7.2                   

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

  

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

Rees miaiines, 11 7.2 6.2 55 5.5 7.0 55] 15 9.21 51 7.0 7.0 
| Cp SRR va, 26 9.5 6.2 55| 20 7.0 55-3] 8.1148 7.0 7.0 
JR FIR EN 23 8.4 6.2 5.51 “38 7.0 5.5 9.2 8.1 | 267 7.0 7.0 
Bon vr Serres 16 9.5 5.5 5.5 9.2 7.0 5.5 9.2 20 118 15 7.0 
Geivsanassnnnn 16 9.2 5.5 5.5 8.1 9.2 55 | 30 70 51 15 7.0 

| TAREQIE ran AO 18 72 5.5 5.5 0123 557 70 65 23 12 6.2 
fe cers sesine 12 7.2 5.5 5.5 7.0] 42 55] 15 23 18 34 6.2 
8. re shranaas 9.5 7.2 55 55 %.05: 11 55| 80 12 14 12 8.1 
| Feel ail AL Weds 9.5 2 5.5 5.5 7.0 12 5.5| 56 11 20 8&1 9.2 

10:5 aviansies 8.4 7.2 53 55 9.2 9.2 5.5] 15 20 70 8.1 7.0 

i FTECRPE CR Sai eel | 11 7.2 4.9 5.5 7.0 9.2 55] 23 130 142 15 6.2 
PRS eh 8.4] 11 4.9 55 6. 2 8.1 551] :15 148 70 42 15 

13 erie 8.4 | 12 4.9 5.5 551. 92 5.5] 15 130 26 12 30 
Aa ad 7.2| 84| 12 55| 55| £1] 9.2] 14 [113 | 20 | 9.2] “o.2 
ROE ie 7.2| 91 14 4.91 5.5 1=7.0 26 12 | 185 15 9.2 7.0 

10: vie Ss ws onatitn 7.24 30 14 30 55 7.0 7.0 1:12 192 20 26 7.0 
Yess sreneiin 720 11 34 20 55( 7.05 62.42 91 18 20 7.0 
JS cn nnene ves 721 81) in 9.2| 55| 70| 6.2] 12 51 75 11 7.0 
ST 720-70) 90) 70 58% V.0{ 62112 {30 T20 9.2| 7.0 
Seems vensiniens 7.2 7.0 55 7.0 6.2 7.0 7.0 -15 23 15 14 7.0 

Ofs-shnrsasinans 72 6.2 55 09.112 S624 2 18 11 12 7.0 
MRI 7.21620 491 62] 70] 70-55] 18 18 26 34 6.2 
OF wii swan nie sais 2 35.5 4.9 55 5.5 7.0 6. 2 9.2] 14 14 14 6.2 
Hewes rmnnsnssion 14 30 4.9 55% -31 6.2 6.2 9.2] 18 12 9.2 55 
OBessissmmneuanns 12 81 4.9 6.2 7.0 6. 2 9 0t 20 12 12 12 5.5 

Os ennreimnecssdd 8.4 7.0 4.3 6.21: 15 6.2) 34 15 12 12 Ag, 8.3 

Qf mmrennncncann 7.2 7.0 4.3 551 14 6.2] 91 9.2] 12 12 14 5.5 
OF cows wn merene 8.4 7.0 9.2 5.5 9.2 5. 57-42 14 20 81 9.2 12 
Ohrernsnsnnnsnns 8.4 6.2 | 5.5 9.2 021 15 aan 56 8.1| 34 9.2 
EA 8.4 6.2 6.2 5.3 15 5.5: 14 (teases 15 8.1 12 12 
B-ceravanecens 7.2 1 REE 58 (aaeeans 55 Ser ERR 12 ie 5 a SRA                         
  

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

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

  

  

  

      

Discharge. Total run-off. 

Month. Million gallons per day. Second- oe 

feet illion Acre-feet. 
Maximum. | Minimum.| Mean. | (mean). | & \ 

RE RR SLI SS 26 7.2| 10.4 16.1 323 989 
I RE RR TR LE Tm 91 55 11.8 18.2 366 1,120 
September. ce vceircnc inane crnrens 34 4.3 7.55 11.7 226 695 
OI CHODOL sr sess den nstv nan ons tenuis 30 4.9 7.04 10.9 218 670 
i A A Pe I I 38 5.5 9.36 14.5 281 862 
I 1 oe ANE EE ae 42 55 9.05 14.0 281 861 
ER 91 5.5 12.2 18.9 377 1,160 
PODBIHOIY  coeersrsssinsassnacizasans 9.2 20. 4 31.6 570 1,750 
LE eh RE Se SUA 192 81 49.9 77.2 1 4,750 
fl es set ir ase sa sossramesnrminsvnsss 267 8.1 44.5 68. 8 1,330 4,100 

RR RE IRIS BT 42 7.0 14.8 22.9 459 1,410 
tr EE Re Lr SE 30 55 8.31 12.8 249 765 

24 ET BAR DTA 267 4.3 17.1 26. 4 6,230 19,100          
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ANAHOLA DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAI 

LocatioN.—At lower end of third tunnel above Kaneha Reservoir, 7 miles from Kealia. 
RECORDS AVAILABLE.—May 30, 1915, to June 30, 1918. 

GAaGce.—Stevens 8-day water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made from wooden footbridge at gage. 

CHANNEL AND cONTROL.—Channel at gage is short straight stretch of open ditch cut 
in firm earth between two tunnels with a spillway 50 feet below gage. Control 

when spillway is closed is timber sill on check gate below spillway. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.68 feet at 7 p. m. 

March 16 (discharge, 52 million gallons per day, or 81 second-feet); minimum 
stage recorded, 1.1 feet October 15 and January 2-5 and 9-10 (discharge, 1.6 
million gallons per day, or 2.5 second-feet). ; 

1915-1918: Maximum stage recorded, 3.72 feet at 4.30 a. m. January 26, 1916 

(discharge, 53 million gallons per day, or 82 second-feet); minimum stage recorded, 
1.0 foot January 1, 1916 (discharge, 0.9 million gallons per day, or 1.4 second-feet). 

Diversions.—Diverts from Anahola River. 

RegurATIiON.—By head gates. When Kaneha reservoir is full, water is turned out of 
ditch at spillway just below gage. This affects the stage-discharge relation. 

UriuizatioN.— Water is stored in Kaneha reservoir for irrigation of sugar cane and for 

domestic supply. : 
Accuracy.—Stage-discharge relation not permanent. Curve used when spillway is 

closed, well defined below 20 million gallons per day; curve used when spillway 
is open, fairly well defined below 20 million gallons per day. Operation of water- 

stage recorder satisfactory except for 3 days in January. Record good when water 
was not wasting and recorder operating, fair at other times. 

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

[Made by W. V. Hardy.] 

  

    

  

Discharge. Discharge. 

Dat hae Dat hot ate. eig as ate. eig! a1: 
(feet). | Second- | Million (feet). | Second- | Million 

feet. ga. ons feet. Sa ans 
per day. per day. 

Ang. J. 1.51 7.7 5:0 Jan. 29... tice. ik 1.46 10.4 6.8 
| A TS IT 1.31 5.3 3.5 Mar.25............-; 1.52 7.4 4.8 

Septio8i. i 1.69 16.5 11                  
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64 SURFACE WATER SUPPLY OF HAWAII, 1917-18. 

KALIHIWAI RIVER NEAR HANALEI, KAUAI 

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

REecorps AvAILABLE.—March 13, 1914, to June 30, 1918. 
GaGe.—Stevens water-stage recorder. 
Di1scHARGE MEASUREMENTS.—Made by wading or from footbridge. 

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above 
and 50 feet below gage; current sluggish at Jow stages; right bank low and wooded; 

left bank a high and nearly vertical cliff. Control composed of large boulders; 

fairly permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.07 feet at 

8 p. m. March 12 (discharge, about 1,160 million gallons per day, or 1,800 second- 
feet); minimum stage recorded, 0.8 foot August 10-12 (discharge, 8 million gallons 
per day, or 12 second-feet). 

1914-1918: Maximum stage recorded, 14.4 feet at 6.30 a. m., September 25, 1914 

(discharge, computed from extension of rating curve, about 4,000 million gallons 
per day, or 6.200 second-feet); minimum stage recorded, 0.95 foot March 13, 1914 

(discharge, 6.5 million gallons per day, or 10 second-feet). 
Diverstions.—None. 

RecuraTION.—None. 
UriLization.—Part of flow is diverted below station for irrigation of rice and taro. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined. Operation of water-stage recorder unsatisfactory, especially after 
March 10. Records fair when water-stage recorder was operating. 

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

[Made by W. V. Hardy.] 

  

  

  

Discharge. 

Dat rose, ate . eig dis 
(feet). | Second- en 

feet. | per day. 

Andie HEIs Ce ail 0.93 15.9 10 
00. 22ers Ra Sanam vidi Snes Hele «he bie i Sie Bg aw ae hw gw 1.28 40 26 
VW ea RR Se I ST I LP A REAR 1.32 47 30        
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Daily discharge, in million gallons, of Kalihiwai River near Hanalei, Kauai, for the year 
ending June 30, 1918. 
  

  

    

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

15 15 15 17 17 20 13 27 22 22 
15 15 12 20 68 17 13 20 24 63 

34 15 12 27 89 15 13 15 24 166 
34 17 10 34 30 13 13 15 73 125 
20 12 10 24 24 13 13 53 119 68 

20 12 10:4. -..0: 20 20 13 95 101 34 
22 12 JO%_ a we 20 34 13 30 48 34 
20 12 ! 1 PR a 17 15 12 89 30 24 
83 12 Te 15 24 12 95 53 
43 12 SE 22 20 13 38 107 151 

73 12 LS FO REA 15 7 15 PE 278 
30 22 She 13 15 15 Xi ESE 138 
22 30 Oil... 17 17 22 43 |. cu. 131 
22 24 1 1 1 PORE 17 15 53 1 Mea 95 
20 78 207... 12 13 38 24 166 68 

20 58 20 131 12 13 20 CNS 63 
34 24 15 73 12 12 13 22 Jo cams 58 
27 20 13 58 12 10 13 J PR 83 
20 15 13 53 12 10 15 bv Ea 63 
17 13 12 53 12 10 15 Wen 43 

20 13 12 73 22 10 15 
17 13 12 68 13 12 15 
15 13 20 63 12 13 20 
15 43 15 48 20 13 13 
22 20 13 63 15 13 12 

20 17 24 58 38 12 34 S98 lee Nl re, 
17 15 27 53 48 12 107 ot PART, ING 
15 13 22 20 | 24 13 48 34 ye pe NE 
15 13 17 20 22 13 yi EE AF) icied 
15 12 17 24 38 13 LL DR v8 DA 
15 1 20 frgeaease 13 LB SEE : Gt AA TN                     

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

Monthly discharge of Kalihiwat River near Hanalei, Kauazt, for the year ending June 30, 

  

  

  

  

1918. 

Discharge. Total run-off. 

% illion gallons per day. Month Million gallons per day Seeotid. Nilo 

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

LE RE Re mada oe ani, 83 15 25.1 38.8 7 2,390 
IS TR 78 12 19.8 30.6 614 1,880 
SCPLOIDBE: «cca ic iis Ee pie n we 27 8 14.1 21.8 422 1,300 
aus SR RARE AR a AN LER, 131 17 38.7 59.9 1,200 3,680 
NOVEWMDER: co viv saan vas aes 89 12 23.6 36.5 708 2,170 
DECOMDBL. o.oo os dane tea de 34 10 14.8 22.9 460 1,410 
JUNOBLIY cnn ns sn medion ss bane is mass 107 12 22.2 34.3 689 2,110 
HD EY A eel RA 95 15.1. 87.7 58.3 1,060 3,240 
APTA T-21......covns-sioverssnisrass 278 22 85.4 132 1,790 5,500               

HANALEI RIVER AT ELEVATION 625 FEET, NEAR HANALEI EAUAL 

LocarioNn.—2 miles west of Kauai Electric Co.’s power line and 10 miles south of 
Hanalei. Trail to station leaves power line at pole No. 485. 

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

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

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge. 
CHANNEL AND CONTROL.— One channel at all stages; straight for 100 feet above and 

below gage. Stream bed rough; right bank steep and high; left bank slopes 
gently. Control composed of boulders; shifting. 

103502°—19—wsp 485——5



66 SURFACE WATER SUPPLY OF HAWAII, 1917-18. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.01 feet at 7.10 
p. m. March 12 (discharge, 1,630 million gallons per day, or 2,530 second-feet); 

minimum stage recorded, 0.35 foot January 6 and 10 (discharge, 14 million gallons 

per day, or 22 second-feet). 
1914-1918: Maximum stage recorded, 9.7 feet (new datum) September 26, 1914 

(discharge, computed from extension of rating curve, about 3,800 million gallons 
per day, or 5,880 second-feet); minimum stage recorded during 1918. 

Diversions.—None. 

REegurATION.—None. 
UriuizatioNn.—Irrigation and domestic supply. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly 

well defined. Operation of water-stage recorder unsatisfactory, causing frequent 

gaps in record. Record fair. 

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

[Made by W. V. Hardy.] 
  

  

  

Discharge. 

Dat g vt ate. : eig 1114 
(feet). | Second- Million 

fect. yj Sailons 
per day. 

AE, Be a a a a Si an ol sR i ne ee sa na 0.72 54 35 
LBL en EA SS Sa SS Aa Ce nl CGR Le a RR .69 53 35 
ET AS a SR Ce LE a COREE 1.27 162 105         

Daily discharge, in million gallons, of Hanalei River at elevation 625 feet, near Hanalet, 
Kauai, for the year ending June 30, 1918. 
  

  

  

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

| BARRE Ee 24 31 35 7 2 ERE, 53 24 65 43 43 35 65 
y. SRE aed gine 27 27 35 ./ (3 HERRENEN 43 21 48 59 110 35 48 
Si ad sO a 65 27 31 DY mn ea 35 21 43 43 305 35 39 
Bees 94 27 31 33:0. 31 21 43 190 585 148 43 
A 65 43 35 rt 27 18 102 338 338 190 43 

Oia dmc. 53 39 35 1 Ra 35 14 168 262 148 94 43 
Eas SA 48 48 35 Hg Ei 72 15 72 72 86 94 39 
SAE a 43 39 39 1 58 Hes 43 15 110 72 72 110 43 
9: Sale 158 39 39 SL es 59 16 148 119 65 65 43 

10.5%. ina os 128 39 39 QL Jove vis 43 14 79 NZ bina 48 43 

RA LAE 128 43 39 fH SERRE 43 24 102 2601... 53 43 
TV EER Sa 8 86 53 43 7 A EE 48 24 79 i ESRI 110 72 
13:2 rete 59 65 59 3 [eiic.s 53 48 86 610% sha 94 94 
Mein 43 148 179 eM Ir. RO 53 119 65 303)..... 65 79 
15. eis 39 94 224 of I Td 43 53 43 S20 |x. an 53 79 

0 TA a, 31 236 224 ND icv 43 39 39 A001 59 86 
Yea 48 102 236 86 13 BE 39 59 024 [ies 262 65 
18. ro. 43 65 276 53 8 Ee 39 86 Hel... 128 43 
00. risia 39 39 212 48 b! 7 © 94 59 CR Spe 85 39 
20. em tvs 35 31 179 43 Lt a 65 94 0 PR 79 43 

Pl. iii teenie 31 24 M8 Te, J at 59 158 65 110 65 48 
RE 27 21 138 (iis I IA, 2 138 53 102 94 39 
oll RB IR 27 18 338 EL F< Ene a 94 53 48 72 102 39 
Ot neice 27 119 128 qo... 43 rai am 65 43 86 65 65 65 
mea 31 59 128 ....-. B33, cde. 86 79 79 59 72 53 

7. IONE Sl 35 43 8 Nfledtene 110 §....... 179 86 79 59 65 48 
7 RR IP 31 43 04 |....... 48... 390 35 53 72 79 59 
28. an inn 35 43 89s. o5. 9 Sans 212 65 65 53 72 48 
2 vita 43 35 481 Loses 1 A 1594... 102 48 565 39 
LL TE AR 27 35 1 153 RR 94]. .a 1381. 94 43 190 39 
Bl. aa 27 rE FRR Ee ST 27 20. 5 CHR Of [. 0s 

|                         

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

  

  

  

  

   

Discharge. Total run-off. 

nth. Million gallons per day. 
pony g b 3 Second- Million 

feet Acre-feet. 
(mean) gallons. 

Maximum. | Minimum.| Mean. 

LR RR LE 8 Tl 158 24 51.5 79.7 1, 600 4,900 
ER I CE Le 236 21 55.2 85.4 1,710 5,250 
Neplember.. ... ic. eee es ee 276 31 99.7 154 2,990 9,180 
October 1-20... .. coc eats 212 27 45.8 70.9 915 2,810 
November 17-30 Fs 148 27 58.6 90.7 821 2,520 
January... oo. 390 14 71.3 110 2,210 6,780 
February... .... tc 168 35 80.2 124 2, 250 6,890 
Moreh... 0. ..of, co rr 860 43 200 309 6,190 19,000 
May.s 5 scab ae hae 565 35 107 166 3,310 10, 200 
June. NL le aan A a, 94 39 52.3 80.9 1,570 4,820             
  

HANALEI RIVER NEAR HANALEI, KAUAI 

LocaTioN.—About 5 miles up river from Hanalei. 

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

GAGceE.—Inclined and vertical staff on left bank read by D. Kamaka. 
DISCHARGE MEASUREMENTS.—Made by wading or from cable. 

CHANNEL AND cONTROL.—One channel at all stages; straight for 500 feet above and 

below gage; banks low, wooded, and not subject to overflow. Control composed 
of boulders; fairly permanent. 

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

1911-1918: Maximum stage recorded, 17.52 feet at 4 p. m. September 26, 1914 
(discharge, computed from extension of rating curve, about 14,000 million gallons 

per day, or 21,700 second-feet); minimum stage recorded, 6.21 feet March 25, 1914 

(discharge, 26 million gallons per day, or 40 second-feet). 
Diversions.—China ditch diverts water above station. 3 

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly 

well defined. Gage read to hundredths twice daily. Records fair. 

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

[Made by W. V. Hardy.) 

  

    

  

Discharge. Discharge. 

Dat = vt D t het ate. eig a1: ate. eig i 
(feet). | Second- Million (feet). | Second- | Million 

feet. gallons Soct gallons 
per day. wer perday: 

ANZ.26. 3 evens 6.74 154 100-4 Mar. 7.000.000 cvs 7.42 469 303 
NOV..30....-seeennss 7.23 314 203 |: May 23........0i Ves 7.10 270 174 
Der, 5, 5. hive nie niens 6.76 135 87 0: Juneld.. .... vor h 7.10 273 176 
Feb. 120.45. o.oo, 7.16 255 165                 
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Dailydischarge, in million gallons, of Hanalei River near Hanalei, Kauas, for the year ending 
June 30, 1918. 
  

  

  

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

85 82 85 92 85 109 75 118 68 155 92 155 
85 92 92 590 100 75 109 129 555 92 140 

205 85 75 85 520 100 75 100 155 | 3,600 100 129 
188 109 75 80 170 92 85 92 | 1,160 625 118 
109 85 75 85 155 100 75 85 | 2,230 400 | 1,120 118 

118 82 75 80 118 92 75 520 315 205 225 118 

129 85 75 80 109 170 75 170 268 170 118 109 
109 82 75 80 118 109 85 340 225 140 140 109 
129 82 75 75 109 268 75 315 490 370 129 109 
155 82 75 75 140 109 92 155 660 | 1,540 118 100 

§ 11S OR 625 85 72 75 129 109 80 245 | 2,590 | 2,350 340 109 
J | TURE 155 188 80 75 109 140 85 155 | 2,650 0 430 225 
; 1 Hy Tr 140 170 92 80 85 140 80 340 | 1,340 | 1,590 140 245 
Miva 129 520 80 85 118 370 72 | 1,300 520 109 170 

| SA 109 155 520 75 85 100 140 129 290 225 140 

LTD phe 109 555 100 | 2,830 80 100 92 129 | 2,180 205 590 155 
7 RNP 170 129 555 140 80 92 85 140 370 140 170 129 
gl EE A RRA a 118 109 245 109 80 92 80 155 205 590 140 109 
19.a-250ss vada 92 92 92 92 80 85 245 140 155 290 129 118 
Lee 92 92 85 109 80 92 129 340 170 245 155 155 

Obit. stone ows 100 85 85 129 140 92 92 555 140 170 68 290 
Te Bae Sa Pen 92 63 85 92 100 85 85 225 205 | 2,410 170 

LE EE eee 92 80 80 85 85 118 155 118 140 155 129 
7 SL EEL SR, 100 660 85 85 140 80 92 129 109 118 129 118 
OD sistem ese 225 100 80 400 92 80 100 188 245 109 205 245 

109 92 92 315 490 80 72 
109 85 225 109 315 80 118 
140 85 100 109 170 80 205 
109 92 129 92 140 80 118 
100 85 92 92 340 75 109                             
  

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

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Second- | Million | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

EL OPIN Le I 625 85 139 215 4,320 13, 200 
ANITUSE te os vein = ros am wma wie Cn ce 660 63 137 212 4,240 13,000 
September. is ra iii. 555 72 139 215 4,180 12, 800 
OGLODRL. Scissor ch a 2, 830 75 196 303 6,090 - 18, 600 

590 80 167 258 5,010 15, 400 
268 75 104 161 3,210 9, 890 

1,040 75 173 268 5,380 16, 400 
555 72 198 306 5,550 17,000 

2, 650 68 666 1,030 20, 700 63,400 
3 92 538 832 16, 100 49, 500 
2,410 68 394 610 12, 200 37,500 

0 72 144 223 4,330 13,300 

3,600 63 250 387 91, 300 280, 000 

  

            
  

CHINA DITCH NEAR HANALEI KAUAI 

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

Recorps avaiLaBLE.—March 17, 1914, to June 30, 1918. December 28, 1911, to Sep- 
tember 30, 1913, at old station a quarter of a mile below present station. 

Gage.—Vertical staff on left bank read by D. Kamaka. 
DiscHARGE MEASUREMENTS.—Made from plank. 

CHANNEL AND CoNTROL.—Cutin clay and gravel; subject to growth of grass and weeds 
which affects stage- discharge relation.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.09 feet at 8 a. m. 
April 3 (discharge, 56 million gallons per day, or 87 second-feet); minimum stage 

recorded during year, 1.4 feet December 28--31 and 11 days between January 1-17 
(discharge, 11 million gallons per day, or 17 second-feet). 

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

DiversioNs.—Diverts part of flow of Hanalei River. 
RecuLaTiON.—By head gates. 
UriLization .—Irrigation of rice and taro. 

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well de- 
fined between 10 and 25 second-feet and applicable July 1-8, July 9 to Novem- 

ber 30, and December 1 to June 30. Gage read to hundredths twice daily. Rec- 
ords fair. 

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

[Made by W. V. Hardy.] 

  

    

  

Discharge. Discharge. 

Dat her vt Dat he ate. eig a1 ate. ei ATE: 
(feet). | Second- | Million (feet). | Second. | Million 

feet. | feet, | gallons 
per day. per day. 

Aug. 20. e.. Sens 1.88 34 ai Feb Ma. ot isl j Po | 27 18 
p!.; TERE Sees Te 1.30 23 15 Al - MOLY oven ianinsiivis 1.81 31 20 
I EE .78 15.4 10 May 28... 1.66 26 17 

Nov. 30... oss 1.72 26 17 (June 4. _... co... 1.69 30 19 
B00, Dis seiivs on smuis 1.50 21 13                   

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

  

  

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

| REST Mh 18 19 22 21 22 15 11 18 15 19 19 19 
FEAR RE 18 20 21 21 23 14 11 16 15 32 19 18 
r, RE TI ol 22 20 21 20 22 14 11 15 18 20 16 
En Po 22 20 21 20 20 13 12 15 25 30 15 16 
I CRE RE 2 20 20 21 21 19 13 11 19 27 24 27 16 

| Pg AS Bd 20 19 20 2 17 13 1 21 21 19 24 15 
A RF 20 20 20 2 17 18 11 19 24 18 20 15 
8 ress 19 19 21 20 17 14 12 20 24 18 21 15 
Cn 23 19 20 20 17 18 11 20 53 18 20 19 
30... 20 20 20 20 19 14 11 18 33 27 19 15 

7 EE 22 21 20 20 16 13 11 20 35 32 24 16 
AE Em sg ER 20 22 21 20 16 14 12 18 36 25 14 22 
1: RRR a 18 22 22 20 16 14 11 19 30 28 20 22 
Wo aia sie il 18 20 24 20 16 13 18 15 27 20 19 18 
Ge he 18 20 22 20 16 13 13 13 25 19 22 16 

EL nh Pr 19 13 21 27 16 13 12 15 28 18 27 18 
Wm tae Blu 22 23 24 21 16 12 1 19 16 16 22 15 
tls 20 22 24 19 16 12 13 19 13 22 21 14 

i LL RR er 20 22 21 17 16 12 21 20 13 19 21 18 
ER at Ta 20 22 21 18 16 12 22 24 15 18 24 18 

7 EO REE TE 20 22 20 16 15 13 20 14 14 16 20 20 
7. RAT TRE Sa 0 20 22 20 19 16 12 30 18 13 18 25 18 
NSS Ree 19 22 20 16 16 12 16 13 19 15 16 
EAA, 20 25 20 18 18 12 16 16 12 21 14 18 
i ES Loh 21 23 20 20 16 12 18 19 19 21 15 18 

LE BRR 20 22 20 20 21 12 22 18 14 21 13 18 
7 FR ANE A 20 22 21 17 20 12 15 16 14 22 15 19 
I TO Se A 19 2 20 17 19 11 24 19 18 21 14 18 
29... adi 19 22 22 17 18 11 38a nees 16 20 26 16 
Bex aes nies site 19 22 22 17 20 11 20:1... 20 20 27 16 
| RP RR 19 ye 17 4... 11 15. ...... 181...... 1 15) VERA                          
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Monthly discharge of China ditch near Hanalei, Kauai, for the year ending June 30, 1918. 

  

  

  

  

  

Discharge. Total run-off. 

- Month. Million gallons per day. 

| Segond. Million | Acre- 
gallons. feet. 

Maximum. | Minimum. | Mean. (mean) 

JOY oii vi davis corded ion di Sadi an 23 18 19.8 30. 6 615 1,880 
CD RE Sal SRT i 25 13 20.9 32.3 648 1,990 
September. fof Stal ln Alias, 24 20 21.1 32.6 632 1,940 
OCLODET 24 2: ie des on 5 stn bind sh mia 30 27 16 19. 4 30.0 602 1,850 
November 23. C.. > ri. li nn, 03 16 17.8 27.5 535 1,640 
DeCEMbEY.. 2s NE so she Tani ans 18 11 13.0 20.1 403 1,240 
EL Er Iti Wen: LAIN SHON LE 24 11 15.0 23.2 465 1,430 
February. ov iid ites 24 13 17. 8 27.5 499 1,530 
March... oho ral a 53 12 21. 4 33.1 664 2,040 
AO os In 44 16 22.2 34.3 665 2,040 
3 OR Re Ci DR i a 27 13 20.1 31.1 623 1,910 
June... ... LN Eas 22 14 17.3 26. 8 518 1,590 

The FEAL. . ... sieve sres tines 53 11 18.8 290.1 6, 870 21,100               
KUNA DITCH NEAR HANALEI, KAUAI 

Location.—A quarter of a mile below intake and about 3 miles southeast of Hanalei. 
RECORDS AvarLABLE.—July 1, 1916, to June 30, 1918. January 17, 1912, to September 

30, 1913, at old site 500 feet below intake. 
Gacge.—Vertical staff read by D. Kamaka. 

DiscHARGE MEASUREMENTS.—Made from plank at gage. 

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

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

1912-1918: Maximum stage recorded 6.2 feet December 3, 1912 (discharge, 39 
million gallons per day, or 60 second-feet); minimum stage recorded, 3.1 feet 

January and February, 1913 (discharge, 2.9 million gallons per day, or 4.5 second- 
feet). : 

Diversions.—Ditch diverts part of flow of Hanalei River. 
REGuLATION.—By head gates. 

UrtLizaTioN.—Irrigation of rice and taro. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined. Gage read to hundredths twice daily except as noted under daily 
discharge table. Records fair. 

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

[Made by W. V. Hardy.) 

  

    

  

Discharge. Discharge. 

Dat nage, Dat i A ate. elg +112 ate. eig WI 

(feet). | Second- Mion (feet). | Second- Millon 
feet. Ballons feet. 0 ons 

per day. per day. 

July 26...:1...2. 5: 2.86 32 21 Deg; 8: 08h, 1.65 9.3 6.0 
aus, 20... 2. 62 27 17 Die a ns 1.44 6. 2 4.0 
DOC; Baris fies 1.87 12.6 SE-Mar. 7... 00k 2.43 27 17 

ass wana s wing 2.03 13.6 5.3 Jone HM..c.ivaaniaa 2.70 31 2.0                
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Daily discharge, tn million gallons, of Kuna ditch near Hanalei, Kauaz, for the year ending 
June 80, 1918. 

  

  

  

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

17.7:1 10.1 { 18.4 8.6 9.2 %.5 8.6| 13.6 19.8 ( 20.6 21.4 
19.8.)-16.3 | 17.7 25.0 8.6 %5 8.0| 13.6] 23.7] 20.6 20. 6 
18.4] 16.3 1-37.71. 250 8.0 7.5 7.01 1427.23.71 22.1 19.8 
19.8 | 16.3 | 17.0 | 14.2 7.5 8.6 72.0] 25.0723. 7( 23.7 14.2 
10.81. 15.6 17.0 13.6 75 8.0 9.2! 25.01 23.7] 23.7 22.9 

19.14 14.91 311.0 9.2 8.0 8.01 25.0: 25.0{.13.0}. 22.9 21.4 
20.6! 14.2 | 17.7 9.2 25.0 5) 20.61 14.97 12.3 ;-21.4 18.4 
17.71.5149 1315.6 8.0 9.2 9.21--25:0 | 14.2: 11.0}:.22. 9 18.4 
17.73 34.27 349 8.0| 25.0 5:25.01 25.01 V7.7 1 °229 19.1 
17.0.0 "14,2: 314.90 9.8 9.8 7.0 7.5.) 25.01.28. 7422.0 18.4 

H.71142 1 14.9 9.2 9.2 80 25.0! 25.0 23.7] 23.7 19.8 
20.6] 16.3 14.2 8.0 9.2 8.0 18.4 25.0 {28:7 1-23: 7 22.9 
20.6 | 19.8 | 14.9 8.0 10.4 86| 25.0 25.0] 23.7] 22.9 23.7 
25:0 1.25.0.) 15.6 8.0 8.6712.3 117.07 :25.0 1.23.7 1-22.1 20. 6 

19.8] 25.0 14.9 %.5 9.2 9.8) 16.3 | 25.0] 23.7] 22.9 20.6 

25.0%1:17.04 25.0 5 8.6 8.61 17.04 25.01 13.0 23.7 19.1 
37... 26.21.22.1.1 25.04 16,3 73 8.0 8:0 16.3125.0] 11.6} 18.4 18.4 
| TE ne he 24.5] 21.4] 25.0} 12.3 7.5 8.0 8.0) 17.0) 11.07:23.7 122.9 17.7 
19... 20.6 20.6) 17.0 8.6 7:5 8.0 8.01163] 12.3:1:23.7% 22.1 19.1 
0: 5 ey 20.6 | 20.6 | 16.3 9.2 7.0 8.0 9.2 2600142 18.4 17.7 22.1 

0. 20.6; 19.1] 16.3 9.2 9.8 8.6 8.6: 25.0 18.4! 13.0) 21.4 23.7 
+ ERE Se 19.8 | 18.4 | 15.6 | 10.4 9.2 8.0 86 17.201: 22.91 "12.3 | 21.4 20. 6 
ER 19.8 .17.7% 15.6 8.0 8.0 8.0 681 .1491.22.1 6.0 | 10.4 19.8 
TC Rg) 20.61 25.07 17.0 9.8 9.8 8.0 5.5 . . 7.5] 22.9 23.7 
SRR Th 25.3 ( 20.6} 14.9 9.8 8.0 8.0 5.0 : 17.0 | 20.6 20. 6 

21.44 10.8 1 15.6 9.21 25.0 7.5 6.5 16.3 | 10.4 19.8 
19.8 | 18.4 20.6 8.6] 13.6 %-51..25.0 18.4 | 20.6 23.7 
22.1 18.4 | 14.9 9.81 11.0 54 25.0 18.4 | 10.4 19.8 
20.6 ¢{19.87 19.1 921.98 ya 9.8 16,3.% 23.7 19.1 
21.4 19.1 | 18.4 9.2] 10.4 11.0 |. 15.6 1 23.7 15.1 
19.8 118.4 I... .... 8.6 7...’ 7.5 0.2 [cdl 18.40. 22.1 {ioe                             
  

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

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

  

  

  

  

        

Discharge. Total run-off. 

Month. Million gallons per day. 

S200ad- Million | Acre- 
gallons. feet. 

Maximum. | Minimum. | Mean. (mean) 

July. co iii ial rs ees 27.0 19.8 22.2 34.3 688 2,110 
Augast. Lan a a et 25.0 17.0 19.9 30. 8 616 1,890 
Beplember =: ssa vas Ani bss aR da, 25.0 14.2 17.5 27.1 525 1,610 
1 A Se EA NE Sia 25.0 8.0 13.4 20. 7 416 1,270 
November. i. iif ii sheik 25.0 9 10.8 16.7 323 994 
December. :.....c.....c i icant 25.0 YH 9.38 14.5 291 892 
LTE TT Srp ha mene ote es RE 0. ih Hg 25.0 5.0 9.28 14.4 288 883 
Bobrivary...... 28 -el 25.0 7.0 16.3 25.2 457 1,400 
Cov ER A oe DA 25.0 11.0 20. 3 31.4 630 1,930 

3a Ee te TR RG 23.7 6.0 18.1 28.0 542 1,670 
I ee 23.7 10. 4 21.0 32.5 651 2 

JUNE. i re i RT 23.7 14.2 20.3 31.4 608 1,870 

Thevear.. or. oho onli... 27.0 5.0 16.5 25.5 6,040 18, 500       
 



72 SURFACE WATER SUPPLY OF HAWAII, 1917-18. 

LUMAHAI RIVER NEAR HANALEI, KAUAI 

LocatioN.—About 6 miles above mouth and 10 miles by road and trail from Hanalei. 
Recorps AvaimaBLE.—May 23, 1914, to October 11, 1917, when station was dis- 

continued. 

GaGeE.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made from cable or by wading. 

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.27 feet at 1 a. m. 

October 8 (discharge, 940 million gallons per day or 1,460 second-feet); minimum 
stage recorded, 0.2 foot August 19-23 (discharge, 33 million gallons per day, or 51 
second-feet). 

1914-1917: Maximum stage recorded, 9.0 feet at 3 a. m. December 19, 1916 (dis- 

charge, computed from extension of rating curve, about 4,600 million gallons per 

day, or 7,120 second-feet); minimum stage recorded, 0.6 foot April, 1915 (dis- 
charge, 20 million gallons per day, or 31 second-feet). 

ReauratioNn.—None. 

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

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

No discharge measurements made during year. 

Daily discharge, in million gallons, of Lumahai River near Hanalei, Kauat, for the year 
ending June 30, 1918. 

  

  

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

39 43 43 39 56 47 S39 {-: cnsivin 
43 52 43 39 47 2 29 jo. 

113 43 43 39 39 36 30%. iain 
101 47 39 39 47 33 894. ui 
52 43 39 39 43 33 | etn 1 4 

Breen nnn sone 47 39 39 C5 aa SE ete 43 33 A751, AE 
rE LN 56 39 39 iA | Oe I RR 77 33 14 PEAR 
Bnet iaie 95 39 39 2: TY Bm nie CE. 83 33 G1} «ta 
Ot Laas a Sy 156 66 39 | BR CR Se, 56 56 SH. -snirs 
10... 133 61 43 BO 2. a Lr 47 39 80 Veit 

83 113 39 39 47 39 20 7 fa 
56 56 DOR. tee Jet 43 39 B80: cai. 
52 66 47 Horas 47 39 of. 
47 47 7 I Re 43 39 BY [= iicann 
61 47 89 Voriad 52 39 hem 

47 5 algo LR EY,                         
  

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

  

  

  

  

      

1918. 

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | Million | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

rR ne ee OC i san AN EER 156 39 62.9 97.3 1,950 5,980 
V0 nn SN RR be oo A RRS 113 23 45.8 70.9 1,420 4,360 
RN Cu 65 36 42.6 65.9 1,280 3,920 
Octoher i=d.  ...... cnevcisasveis 120 39 50.5 78.1 556 1,700 

ANITE 0 ANN se tte NTR Sete bn LOS tO ERTL Se SELIDR DORE 5,210 16,000         
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WAIOLI STREAM NEAR HANALEI KAUAI 

LocaTioN.—3 miles above mouth of stream and 4 miles from Hanalei. 
RECORDS AVATLABLE.—June 30, 1914, to June 30, 1918. 

GaceE.—Stevens water-stage recorder. ; 
DiscHARGE MEASUREMENTS.—Made by wading or from cable at gage. 
CHANNEL AND coNTROL.—One channel at all stages; straight for 50 feet above and 20 

feet below gage; right bank steep; left bank slopes gently. Control composed 
of boulders; shifting. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.60 feet at 1.50 

a. m. February 4 (discharge, 550 million gallons per day, or 852 second-feet); 
minimum stage recorded, 0.9 foot May 1 and 2 (discharge, 5.5 million gallons per 
day, or 8.5 second-feet). 

1914-1918: Maximum stage recorded, 6.15 feet at 6.30 a. m. December 19, 1916 
(discharge, computed from extension of rating curve about 1,200 million gallons 

per day, or 1,860 second-feet); minimum stage recorded, 0.6 foot July 22, 1914 

(discharge, 2.0 million gallons per day, or 3.1 second-feet). 
Diversions.—None. 
REeguraTION.—None. 

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

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

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

[Made by W. V. Hardy.] 

  

    

  

Discharge. Discharge. 

Dat height Dat height ate. eig 1 ate. eig i933 
(feet). | Second- on (feet). | Second- Mn 

feet per day. feet. per day. 

Sepl-27..... 0.508. 1.54 26 17 May 22... te  } 59 38 
ig: TOG SLA 1.20 13.4 S.Gul er a 1.98 70 45 

Feb.10..... ces oia 1.57 29 19 JINe 13... aes 7 80 51 
i EOE 2.27 107 69               
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Daily discharge, in million gallons, of Waioli Stream near Hanalei, Kauai, for the year 
ending June 30, 1918. 

  

  
  

  

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

: Sot ain ade 16 | 22 14 9.5 8.0 8.6 6.8} :10.4118 13 5.5 20 
 FERAR DLAI FARYAE 14 11 8.0 8.6 42 8.6 6.8 8.6 16 34 5.5 16 
Fp SE Ra 35] 16 8.0 8.6 | 103 8.6 6.8 7.325 73 6.8 11.7 
EAR 39| 11 8.0| 80/| 22 8.6 7.3 |: 28 42 | 181 7.3 9.5 
a ESL Col 28] 11 8.0 9.5| 20 8.6 6.8 8.0 | 132 110 6.3 8.0 

ERE TR 16 | 11 8.0 8.64 13 20 6.8 8.0] 103 46 6.3 8.0 
23% Dra he mms 27:11 8.0 8.6 8.61 50 6.8 S.0.4: 31 20 6.3 8.0 
hewn in Cea 25: 11 8.0 8.0 8.6 | 14 73 8.6 20 20 6.3 10.4 
! SSCL LT 94 | 10 8.0 7-3 8.0| 22 6.8 13 20 18 7-3 22 
0 43 | 10 10 7.31 10.47 13 6.8] 20 14 22 6.8 25 

3 FRNA Hl 10 16 ToS 18.013 13 34 172 132 6.3 22 
1 ER, Wi 28 703 8.0] 14 10.4] 25 164 50 6.3 46 
1 3 EE 19 11 19 9.5 7.3.18 10.4 | 25 63 38 5.9 42 
{1 AR Sa oR 14 1-10 14 9.5 7-31-18 28 14 63 14 6.8 25 
5... wi Tas 11 28 10 8.6 7.31 10.4 28 10.4 96 1.7 7.3 23 

111 RP ae Sa 11 35 45 46 18 9.5] 10.4 9.51 96 11.7 9.5 25 
Yon adkoemih 3 1h! HER vigans well 16 16 8.6 8.6 13 68 10.4 8.6 16 
1 Sa Arie 11 HM 1...... 10.4 | 10.4 8.6 8.0 14 22 11.7 8.0 13 
19.0.0. ad 2 3 i Kd ERE 8.61: 11.7 S00 11.717 14 16 S86 ..va 16 
y | ECORI gt 11 11 Lali. 8.61 11.7 8.0] 16 22 13 Fo TYAS ate 22 

Le Nea 8.6] 13 11.7.1:10.4 | 63 1.7 SG favs 28 
$4 0. AF aaa 8.0 8.6 8.0] 14 25 10.4 8.0... 16 
1100100 (oka 9.5 8.6 8.0| 14 13 9.5 7.31 2% 14 
23) 28 en sai 8, 0.0::13 %.33:170.4. 10.41 :10,4 7.3! 25 13 
og leh gE Fad 8.6 9.5 7:3 1°10.:4 {10,4163 V3.8 10.4 

2 RR SRR A a 391-10: “f.... 10.4 8.6 7.3] 28 14 22 6.3; 22 11.7 
AR a, 161-10 17 8.6 8.6 3172 H.7%7 18 6.3.31 13 
Ce 11 8.0] 18 8.0 8.0 ¥- 3:81 20 18 6.3 38 10.4 
Vi! RRC 11 8.0| 18 9.5 9.5 ret Rd Bg WANT 31 5.9| 63 8.6 
| En i DR 14 S01’ 11.7110. ¢ 8.0 7-3 1 IS |. ah 63 ‘5.9 | 42 v3 
bf RETR 11 80.55. 86 1... 78% 0 ER FL SE ben 18 r...o 25 1. .                         
  

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

Monthly discharge of Waioli Stream near Hanalei, Kauai, for the year ending June 30,1918. 

  

  

  

    

  
        

Discharge. Total run-off. 

Month. Million gallons per day. 
Socona: Million | Acre- 

gallons. eet. 
Maximum. | Minimum. | Mean. | (f26an) 

JULY a. cs sare os sve sa an ad ptm 94 11 21.0 32.5 652 2,000 
AMCOASE Ls rE Te ae adi 35 8.0 12.7 19.6 395 1,210 
September. ct a Ree 8.0 16.2 25.1 485 1,490 
SIE Mr EC RN RL ee 46 73 10.1 15.6 314 961 
NOVEMDBDRY. coco i iti an ess ooh 103 7.3 14.8 22.9 445 1,360 
December... .... nectar aina 50 7.3 1.7 18.1 362 1,110 
January... en eS La 172 6.8 17.8 27.5 551 1,690 
TNR Le aT pel 63 7.3 16.7 25.8 468 1,440 
Marthe. siti. ea A sen sere 172 9.5 47.4 73.3 1,470 4,510 
APH... ia sa sabes risen 181 5.9 30.1 46.6 903 2,770 

LY, BR En Ro SHE SA Sn ok 63 5.5 16.0 24.8 495 1,520 
ELD Ae SL SRNL MPC FARRER 46 7.3 17.4 26.9 523 1,600 

Cyr PER LL 181 5.5 19.3 20.9 7,060 | 21,700     
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MISCELLANEOUS MEASUREMENTS. 

Measurements of streams and ditches on the island of Kauai at 

points other than regular gaging stations are listed below: 

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

  

  

    

Discharge. 

Dat S Localit or vt | ate. tream. ocality. eig — 
(feet). {Second - Nn 

feet. per day. 

aly S{F0Okele. ....... 0... cain Mokawell... ico an das eada 3.04 2.0 1.3 
Y2 I "MOIMIN. oes. cover ccrnnns WW HITNO0.. sei sen san as pe wim wie win 3.92 4.2 2.7 
12 Walskoali., ........c... moles LL Ag Se Ra a SR LE Cu ll Ri 3.2 2.1 
1 Rawalkol....o..0 vo cere ce ress PR a Tet RR 2.381 39 25 
B1.... go RR ACER ly SR Re 0.0. rr i i ey seen ane 1.54 9.2 5.9 
UR ETRE RE pai Bp } 1 PR Re eR Gn Lhe NE URE 1.577.125 8.1 

Sept. 10 ice diteh eR IL 15 Siw” below intake, at Koula, near .83 .8 «5 
eele. 

Och 1 fx. 11 MR EONS ARAN de tart FL 0.00 oi cr Ye St a a amide 63 «35 25 
Nov. 134... tI er Ri A SON ey G0. sit a i JE hae 70 «35 25 
Dec. 30 |.::.. dO. 0. a i ai dO... .. oasis see ba die 62 dD 35 
Jan. 23 1..... 1 SIRO SN Pi ir LE G0. . i Eee Tend et Tr Na Ed 44 25 15 
Feb. 19 ].:.4: iL pps es Ly Hee LT MIR ION AI BRR 71 .55 35 
Mor. 410..... Ls Te RON ar nee ge i] aly 1 a AE Ee CIEL aN Ne 88 .8 > 
Apr. 91...¢- i An EE NE IRR We dO. er ST tt 88 .3 .2 
Mey 251...c.80... 0 eos es aalumnne do. RERNST H  S RR 21 11 7 
Sept. 29 | Old {int ditch... oa. AL ItaRe i SER LRH IS 11.7 7.6 

20 1..... AO. titatesiasn-sinds 50 te ow old Weir location........[........ 9.4 6.1 
29 | Lower Anahola ditch........ SOON A245, . cin eit minim soins <n sims on ie on 7.4 4.8 

Apr. 8 | McBryde Sa Co. Pump | Near Weir near Eleele...........ccuccuufeunnn... 31 20 
3A and 3B ditch.       
  

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

ISLAND OF OAHU. 

KALIHI STREAM NEAR HONOLULU, OAHU. 

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

post office. 
RECORDS AVAILABLE.—September 8, 1913, to June 30, 1918. 

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

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 500 feet above gage. 
CHANNEL AND CONTROL.— Water drops over a 10-foot fall into pool at gage. Channel 

in solid rock, with steep, high banks; two channels for gage heights of 6.0 feet and 

over. The high-water control is solid rock but gravel sometimes collects in the 
low-water control and affects the stage-discharge relation. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9 feet at 2.15 

and 4.30 a. m. April 4 (discharge, 260 million gallons per day, or 403 second-feet); 
minimum stage recorded, 2.15 feet October 18-20 and 26-27 (discharge, 0.25 million 

gallons per day, or 0.40 second-foot). 
1913-1918: Maximum stage recorded, 12.5 feet at 1 a. m. March 19, 1917 (dis- 

charge, about 400 million gallons per day, or 619 second-feet); minimum stage 

recorded October, 1917. 
DiversioNs.—None. 

REecuraTrioN.—None. : 
UrinizatioN.—Part of water diverted 400 feet below station for power development; 

remaining low-water flow is diverted further downstream for irrigation of taro.
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Accuracy.—Stage-discharge relation not permanent. 

SURFACE WATER SUPPLY OF HAWAII, 1917-18, 

Rating curve used July 1 to 

January 29 well defined between 1 and 3 million gallons per day. Poorly defined 
outside of those limits. Rating curve used January 30 to June 30 well defined 

between 2 and 30 million gallons per day; fairly well defined outside of those 
limits. Operation of water-stage recorder satisfactory except no gage height 

record April 14-28, May 6, 8, and 18-20. Discharge estimated from neighboring 
streams for these periods. Records fair when water-stage recorder was operating; 

poor at other times. 

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

  

  

  

Discharge. 

Made b hat Date. ade by— eig! $328 
y (feet). | Second- Million 

feet Fa. ons : per day. 

Ang. 23.500 RD, USO. cv sensiiites si bagides canna dbPanernssanedsess 2.85 1.9 1.3 
Uw TR Tra Se UR el i LS a Bo Si sR I EL 2.26 al, .45 
Nov. 1.5... Woodward. or i Si sarees ease 2.24 5 .3 

Pt PE FT: SENT Se JA Sah ESRI LER ORY 2 UT 2.24 5 «35 
OD. 20eazs cs van adOo ssn a a ER 3:17 19.3 12 
ADL 190436 via): RC a0: sasaiies dle sins sens ps Fa mn ts wn a swine SH dfs pov ine re wwe 3.80 37 24 

PCT 1 TAR Ee Cheb a AB RE li He SL Cf ee lo 2.80 8.0 5.2 
Moy 7..:..:: FB MANN. Coen in bere sneer vie dae eee Ps 2.72 8.2 5.3 

J SA De 1 Re aly SA SI 00 Ue SR A RS 2.72 8.6 5.5 
June 25....... RD RNSe isi sin BE She TA a, La, ath 2.52 4.5 2.9           

Daily discharge, in million gallons, of Kaliki Stream near Honolulu, Oahu, for the year 
ending June 80, 1918. 

  

  

                  

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

YX... he 1.3 | 0.9 0.4 0.3 1.5 0.9 6.6 4.4 5.1 4.4 
SEMEL Pr den ol 1.3 .9 .4 .3 1.2 .9 5.8 5.8 4.4 3.7 
Bi tae an dn MN 1.3 .8 .4 .5 1.2 .8 5.1 5.1 13 3.7 
LL TREE DR Sale We Hg 1.3 .8 .4 .65 1.3 1.3 4.4 5:1 5.1 3.7 
FI PSS .5 1:2 > .4 2.6 1.3 1.0 9.8] 15 5.8 3.2 

Gussie Foss nd Wi 1.2 .8 5 9.0 6.8 29 6.6] 12 5.8 3.2 
CONES aD 1.3 .9 35 2.0 2.3 3.5 5.1 6.6 5.8 3.2 
Sani, 1 1.2 “9 “2011.0 1.3 1.3119 5.1 5.1 3.2 
Lt RRS hp .3 1.2 .6 .35 .8 1.2 1.1] 22 17 4.4 4.4 
1... . 6 1.3 .65 .35 9 6.8 1.0 8.2 | 38 4.4 4.4 

We tra "rl 1.8 .6 .6 ol 2.3 1.1 6.6 | 68 3.7 3.7 
1 EA LER ee Dg 5 1.7 po .6 .65 1.3 1.0 5.8 27 3.7 17 
Boers isin sn ie .5 L353. 1.5 .6 .6 1.2 .9 6.6 | 34 3.2 5.1 

[ og Re .5 1.3 .8 .5 .6 11 .9 511 20 3.2 4.4 
182 tonite tule 5 1.3 .6 .4 6 1.0 4.0 4.4 | 38 9.8 3.2 18 

16... vin 3 1.3 0 .35 6 1.0 1.1 6.6 | 62 9.8] 19 9.0 
! bP a .5 1.2 .8 .35 6 1.0 1.0 | 18 20 8.2 14 Sel 
18.2... 1S 1:2 +0 .25 5 .9 7.5 5.8 | 14 5.1 5.1 3.7 
19... soma vo 1.2 .5 .25 5 9 3.5 9.0 12 14 4.4 3.2 
1 PRR AER, 5 1.2 +9 .25 5 9 2.0 17 9.8 9.8 4.4 5.8 

| WIRE SR .3 1.2 .5 .3 8 .9 1.3 7.4 8.2 9.0 3.7 5.8 
1, He I J .3 1.3 .4 .35 6 11 1.1 6.6 7.4 9.8 8.2 7.4 
1. Eel (NIT .3 1.5 .4 .3 5 .8 1.1 5.1 6.6 9.0 | 14 3.7 
| FORA .3 1.3 .4 .3 1.2 .8 1.3 5.1 8.2 8.2| 14 3.2 
1 RR SRA TERA .5 1.2 .4 .3 8 .8 1.3 7.4 6.6 7.4 7.4 2.8 

JL ee FORE .3 1.2 .4 25] 3.5 1.0 6.0] 12 5.1 6.6 6.6 2.8 
7 MIR STRAY. .3 1.2 .4 25] 1.5 3.5 1.7 5.1 5.1 5.8 9 2.5 
OB it veins .3 1.2 .4 #2 1.1 1.2 1.3 6.6 4.4 5.1.4.1] 2.5 
1 RRA BUN .3 1.1 .4 .3 1.1 1.5 4.5L vdeiiinn 3.7 5.1 7.4 2.8 
80s. as eE “5 1.0 .4 .35 | 12 1.00.22 0 es 4.4 4.4 4.4 2.5 
Sr ERR 5 rt J adi De 1.0 9.0 {50.0 3.7 anny Dele dame        
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Monthly discharge of Kalili Stream near Honolulu, Oahw, for the year ending June 30, 1918. 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Second- | Million | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

JUV. oiees iio stdin line diiotate ss 2.6 1.3 1.54 2.38 48 147 
TE a ORE RAE 1S Pe AL 1.8 .9 1.27 1.96 39 121 
September... ......c 0 vie 1.5 4 .32 .50 9 30 
October: oo... 2 a TIE eR .6 25 .37 .57 11 35 
November... ... oc ciiiive iiss 12 3 1.57 2.42 47 145 
Un LPR REE ey Eo i se aT 6.8 8 1.63 2.52 50 155 
LE ame tatn We lo LY NM 22 8 2.80 4.33 87 266 
Fobruary....co: vec oipin dink atioee on 22 4.4 8.06 12.5 226 693 
MarteD... iii. i inhde varus tu niaeinn 68 3.7 15.6 24.1 482 1,480 
April... a 74 3.7 18.6 28.8 558 1,710 
MEY oie ded Tina ie di 19 3.2 6.89 10.7 214 655 
TUNG. ois vaivininsnn oa nse eitnes 18 2.5 4.94 7.64 148 455 

Tholyear.. i hi a 74 25 5.26 8.14 1,920 5,890             
  

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

Location.—On Pali road in upper Nuuanu Valley, 1 mile above end of car line 

and 5 miles from Honolulu post office. 
Recorps AvamABLE.—October 21, 1913, to June 30, 1918. 
Gage.—Gurley weekly water-stage recorder fratalled April 12, 1918, at same location 

as old inclined staff; datum unchanged. 
Di1scHARGE MEASUREMENTS.—Low-water discharge measured by 2-foot sharp-crested 

weir with end contractions; flood discharge measured by 12-foot sharp-crested 

weir with end contractions, which, with small weir, gives total flood discharge. 
Both weirs set in concrete. Crest of small weir is 1 foot lower than that of large 

weir. The weirs were reconstructed April 10-27, 1914, but original dimensions 
were maintained. 

CeEANNEL AND coNTROL.—Channel in solid rock; straight for about 75 feet above and 

below weir; banks high and covered with vegetation. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.95 feet at 5.30 

a. m. April 19 (no estimate of discharge possible as entire weir was overflowed); 
minimum stage recorded, 0.1 foot September 30 to November 2 and November 

13-20 (discharge, 0.15 million gallons per day, or 0.25 second-foot). 
1913-1918: Maximum stage recorded, 6.0 feet at 4 p. m. April 5, 1914 (no esti- 

mate of discharge possible, as entire weir was overflowed); minimum stage re- 
corded, 0.10 foot in November, 1913, September, 1915, July and August, 1916, and 
during 1917 (discharge, 0.15 million gallons per day, or 0.25 second-feet). 

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

RecurATION.—Amount diverted above station varies. 

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve well de- 
fined below and fairly well defined above 4 million gallons per day. Operation 

of water-stage recorder satisfactory except April 1-12, May 3, 4, and 18, for which 
periods there is no record and discharge has been estimated by comparison with 
Kalihi Stream. Records fair when water-stage recorder was operating and poor 

when there was no record.
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Discharge measurements of Nuuanu Stream below reservoir No. 2 wasteway, near Hono- 

[Made by R. D. Klise.] 

lulu, Oahu, during the year ending June 30, 1918. 

  

  

  

Discharge. 

Dat re ate. eig ly 
(feet). | Second- Maing 

feet. ga ons 
per day. 

00, a REE Se Sl BR Ts RE SR eT Se 1.40 22 14 
tL RC SR Sa Ca a TEER a lo J VT Sn 1.16 13.7 9.5         

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

  

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

| FRE 4.0 1.5] 0.25} 0.15] 0.15 1.8 1.8 4.8 1.5 8.9 15 10 
CRUE AT 4.3 1.1 25 «15 +15 1.5 1.8 3.7 1.5 14 13 8.9 
a Ag A 4.3 1.1 «25 «15 1.3 1.3 1.8 3.4 1.8 13 8.9 
REL 4.8 1.1 +25 «15 .9 1.3 1.5 3.4 1.5] 80 14 8.9 
RAR ay ed 4.3 1.1 “ob A854 4.0 2.8 1.8 3.4 10 20 15 8.9 

Or ale sane 4.3 1.1 .25 «1514.3 1.3 4.3 2.8 8.9! 16 13 8.9 
7 EAE LR 4.0 1.3 .25 -15 .4 3 3.7 3.7 4.0 13 7.0 
ER 3:7 1.3 «25 «15 25 31.1 2.0 2.5 4.0 10 13 7.6 
RRA LITE XE 4.0 1.3 2D +15 = 20 1.3 2.0 6.5 16 13 7.6 
10... is 3.4 1:3 «25 +15 +25 1.1 1.8 4.3 | 34 50 13 8.9 

1 me Sat 3.4 1.1 «25 «15 «2511.3 1.8 3.4 80 50 13 7.6 
Y 3. SAC TR 2.8 1:1 «25 «15 «25 1.5 1.8 2.5] 45 16 13 10 
13-1. aan 2.5 1.5 25 «15 «15 1.5 L5 3.1 28 26 11 89 
1 NO a 2.3 1.5 «25 +15 +15 1.8 1.5 3.4 15 20 11 8.9 
I5.n.sianicianns 2.0 1.5 + 25 «15 +15 1.51 10 ME 18 11 15 

FL INTC SE Fast 2.0 1.5 «25 71 .15 13 3.4 4.0 26 20 16 10 
: i Jo AI GN 3.7 .4 «25 «15. «15 1.1 2.5 11 16 18 13 8.9 
fA 2.8 .25 «25 15 «15 1.3 8.9 4.0 15 16 12 8.9 
10: er ths 2.5 «25 «25 «15 «15 1.3 3.4 10 15 45 1 8.9 
| ab nA Ch 2.3 «25 225 «15 15 1.5 0 5.6 15 20 11 8.9 

Y | Hg NR CS 2.0 «25 «25 «15 S55 1.5 2.3 4.0 15 18 11 8.9 
Yo ARH § ES 1.8 «25 «25 «15 «25 1.5 2.3 4.3 15 20 13 8.9 

«5 «25 «25 «15 «25 1.3 2.0 4.3 13 18 11 8.9 
.5 «25 .25 «15 79 1S 3.7 4.3 i) 18 11 %.0 
«5 «25 25 +15 «55 1.8 2.8 4.3 | 11 16 11 7.6 

.5 "25 «25 «15 1:3 1.8 7.6 7.64 11 16 11 7.6 

«3 «25 «25 «15 +75 1.8 2.8 4.0 11 16 11 6.5 
«3 «25 «25 .15 .55 2.0 2.8 3.711 15 15 6.5 
«3 .25 «25 «15:1: 1.3 2.0 367 {oi ckisn 11 15 13 6.5 
.5 «25 .15 A511 3.4 ME 87 earns 11 15 10 6.5 
5) 225 teas 18 RS See 1.3 Se. 10%: veina 10°. erense   

  

                      
  

Monthly discharge of Nuuanu Stream below reservoir No. 2 wasteway, near Honolulu, 
Oahu, for the year ending June 30, 1918. 
  

  

  

  

          

Discharge. Total run-off. 

Month. Million gallons per day. Second. Million Revo 

Maximum. | Minimum. | Mean. | (mean). | 8allons. feet. 

JULY tii cn nis ca inns vit nas sums on sioss 4.8 3.3 2.7 4.19 84 258 
August... .... Sona Lar ss 5 1.5 .25 ol 1.19 24 73 
Soptombor. . cra sve Sencha on .25 15 25 .39 7 23 
October. ......cui caine sae +15 .15 ~15 .23 5 14 
November. vs. teal tral iil 4.3 .15 J 18 1.21 23 72 
December... osath slid gies 2.8 1.3 1.53 2.37 47 146 
CL ER RR Se 10 1.5 3.14 4.86 97 299 
TOBLUALY . .. soe ies oie ies en winss ed 11 2.3 4.49 6.95 126 386 
March... su. cassis ssn nests 80 1.5 15.5 24.90 479 1,470 
Aprils lad chi eit 80 8.9 22.2 34.3 666 2,040 
A AR A NE EL BRN BL 16 10 12. 4 19. 2 384 1,180 

CE phe mE CR a AE XE 15 6.5 8. 59 13.3 258 791 

jibe ETE IRR RR ES aE 6) 80 15 6.03 9.33 2,200 6,750     
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MAOLE DITCH, MAUKA STATION, NEAR HONOLULU, OAHU. 

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

Recorps AvamLaBLE.—October 6, 1917, to June 30, 1918. 
Gace.—Gurley weekly water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made from plank at gage. 

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

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

Drversions.—Ditch diverts water from Maole Stream into Nuuanu Reservoir No. 4. 
RecuraTioNn.—By head gates. 
UrmuizaTion.—City water supply and power development. 

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

stages. 

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

[Made by R. D. Klise.] 

  

    

  

Discharge. Discharge. 

hers Dat hy: t Date. eig 7s ate. eig 114 
(feet). | Second- | Million (feet). | Second. | Million toot gallons Sook gallons 

: per day. : per day. 

Oct. H....c.o. 5 0.12 0.04 0.03 May B.....ca..u0. 00 1.07 7.9 5.1 
Nov: 6... =... 52 1.6 | EN TRE LR ON .98 6.9 4.5 

hes SELLE «52 3.7 1.1 We RR .84 3.1 3.2 
TF ae i .39 +295 .5 PRUE SE .27 .3 .2 

May 3...0- ta . 86 5.6 3.6 RR IRR a .76 4.1 2.6 
TPC SRA . 87 5.1 3.3 Beeuiisiitnive .72 3.6 2.3                 
 



80 SURFACE WATER SUPPLY OF HAWAII, 1917-18, 

Daily discharge, in million gallons, of Maole ditch, mauka station, near Honolulu, Oahu, 
Jor the year ending June 30, 1918. 

  

  

  

  

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

SER LA Lol 0:15 0.10 0. 67 0.13 0.23 0.23 0.12 
FESR RIES Fi «12 .08 17 215 2.04 .19 «1 

Rega 0.03 «21 .08 «12 .19 3.30 2.50 .10 
Pa nbd i, .31 .10 37 4. 44 SW 30 
Joba eis 1.38 .15 11 .90 2.04 2.98 .90 .09 

0.12 1.62 1.32 .09 .34 1.26 1.50 .34 .09 
.01 «55 .63 1. 00 »52 .37 1.12 1 1 .09 
<Of .14 .19 . 49 1.56 21 . 80 13 11 

Yikich ais «11 «12 ME RT 1.88 2.50 2.74 32 .40 
Hl .19 .20 .08 .34 2.66 5. 50 .28 «35 

.08 .08 Pn +19 «25 1.44 2.32 +2 13 
«10 .04 oh .06 "oT 1.08 1.88 «13 «37 
«13 .04 .10 .08 «55 1.12 4. 60 .14 .63 
.04 .03 .10 .08 .21 1.00 2.58 .10 «40 
.03 .03 .08 +55 .13 .85 1.26 .19 1.80 

.03 .03 .08 .09 «25 1.74 1.68 2.04 «35 
«12 .02 .07 .06 1.26 .95 1.12 «37 «21 
.04 «01 .07 .9%0 «25 .52 .90 «25 «17 
.02 .02 .07 .34 . 80 «52 5. 50 +20 .28 
.02 .01 .06 «25 1.08 «37 1.20 “13 rs | 

SOLO IEA der ge Ta UE a .03 217 .09 .10 .46 «21 «OF 12 .80 
IEE Seat SIRENS TION .03 .03 .34 .08 . 40 .28 2.20 «92 .59 
RE re TEI, ST RE, .03 +0 .08 .07 +10 +25 . 59 .28 «19 
Pd aS Se, 11 «10 .07 12 v7 1.32 . 49 M4 «15 
OD aid en a ee Ls a .01 .19 «05 .28 .34 . 43 . 40 .34 12 

PE LA a A IR «01 .90 .19 .90 4D .31 . 40 13 «10 
yf GUT SR RS i TE hn he «25 1.00 1 § +19 «25 .43 .12 +H 
SR RG ER Np IC I SR -13 . 28 MG «21 .23 .31 . 40 12 
Log SE Ca saa A Sh ie iy «23 . 49 .G0 |... .43 «52 . 63 .21 
SF ARSE SER WLI ea 1. 68 15 SOD Taner vads .19 .31 4D +17 
4 LO Rf A Pl LRT EO sat TE Be SE +21 Ror FLEE) AT) Sb SE                   

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

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

  

  

  

  

    
    

Discharge. Total run-off. 

Month. Million gallons per day. 
: Sogand. Million Acre- 

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

October (10.days). - co thi canes 0.13 0.01 0.046 0.071 0.9 2.7 
November (2840Y8)....-..-veuvosenn 1. 68 .01 +294 .455 8.2 25.3 
£8770 RE a CL Se 1.32 .05 . 258 .399 8.0 24.5 
JAIL = 9st = Toi aw Brees sinrwe im nes 1.00 .06 . 208 . 461 9.2 28. 4 
UT TE i te TR A Cat A 1.88 .10 . 516 . 798 14.5 44.3 
Ln AA SN Rh 2. 66 13 . 750 1.16 23.2 71.4 

API... i. saris. SRE ase 5. 50 .23 1.80 2.78 54.0 166 
A vain nis swalinin suns Shien Fon subolt 2.50 .10 . 421 . 651 13.0 40.1 

F577 A TR rR a MEE ine 1.80 .09 319 . 494 9.6 29. 4 

241 TTT Sr a RS Ce dm] ISON VI TNR BE bm en SN 141 432       
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MAOLE DITCH, MAKAI STATION, NEAR HONOLULU, OAHU. 

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

REecorDS AvAamABLE.—October 5, 1917, to June 30, 1918. 

Gace.—Gurley weekly water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made from plank at gage. 

CHANNEL AND cONTROL.—Ditch is earth cut with bottom lining of concrete. At the 

gage a section 50 feet long, 5% feet wide, and 3 feet deep is constructed of concrete, 
with concrete control at lower end. 

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.45 feet at 4 a. m., April 19 

(discharge, 32 million gallons per day, or 50 second-feet); minimum stage recorded, 

ditch occasionally dry. : 
Diversions.—Ditch diverts water from Maole Stream and a few intermittent streams 

into Nuuanu reservoir No. 4. 
REecuLATION.—By head gates. 
UriLization.—City water supply and power development. 

Accuracy.—Stage-discharge relation permanent, except during unusually high stages, 

when the concrete control is not effective on account of large amount of silt carried. 
A large number of discharge measurements were secured and rating curve is fairly 

well defined below 14 million gallons per day. Records good for low stages, 
but subject to considerable error for medium and high stages. 

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

[Made by R. D. Klise.] 

  

    

  

Discharge. Discharge. 

Dat roa Dat hate ate. eig ys ate. eig _— 
(feet). | Second- | Million (fest). | Second- | Million 

feet. Sallong feet. ga jons 
per day. per day. 

0.13 0.04 0:03} Jan, 18... 5. cc... 0.99 6-7 4.3 
i) 4.5 3.0 Hi ge ST .99 5.6 3.6 
.62 3.3 2.1 1 EM le ho .87 5.3 3.5 
.59 2.6 1.7 PE eee .78 4.1 2.7 
.55 2.0 1.3 1 SEN Sh JT 3.7 2.4 
.40 .65 .4 18a. minis; 75 4.2 2.7 
.36 .55 .35 8... s 77 4.2 2.7 
.99 8.6 5.6 Mar 31. 2.89 48 31 
.90 7.0 4.6 1 PE A CE 2.75 29 19 

1.39 12.6 8.2 2.47 27 18 
1.11 1.2 4.7 Woes pie sous 2.00 22 14 
1.06 7.6 4.9 es BR i SR 1.84 18 12 
1.04 7.3 4.7 i EEE 1.64 15 10 
1.03 6.9 4.5 : PEL TL 1.35 10.9 7.0 
1.04 7.0 4.5 :     

  

              

103502°—19—wsPp 485——6



82 SURFACE WATER SUPPLY OF HAWAII, 1917-18, 

Daily discharge, in million gallons, of Maole ditch, makai station, near Honolulu, Oahu, 
Jor the year ending June 30, 1918. 
  

  

        

Day. Oct. | Nov. | Dee. Jan. Feb. | Mar. | Apr. | May. | June. 

0.19 0.13 0.90 0.14/1"+.0.18 0.19 0.13 
10 1 .18 .16 1.50 .16 13 
16 od] 12 .20 2.80 1.86 10 
14 .34 10 .22 5.84 .45 09 
14 14 90 2.45 2.73 .58 10 

1.56 09 «25 1.92 1.14 24 .10 
50 78 .70 .32 .50 .19 .09 
32 45 1.32 45 +35 .14 12 
19 14 3.04 2.10 1.68 13 .50 
94 .06 .38 6.27 5.04 30 .50 

40 .13 +25 5.20 1.86 «22 . 
.10 25 2.17 1.20 .14 3.60 

22 .08 .48 1.86 4 24 14 .66 
22 “10 25 1.14 2.66 13 .38 

.20 .58 24 3.60 1.08 13 2.17 

18 .13 24 5.84 1.74 2.88 38 
18 .10 1.68 1.02 .78 .32 19 

.18 1.14 24 .50 . 66 «18 13 

.18 .35 50 .42 5.84 .28 16 
18 24 90 24 1.08 .14 54 

20 10 35 .22 .58 13 58 
.30 09 25 .19 2.59 .58 74 
10 08 19 .19 .40 .30 22 

08 13 19 . 66 32 «22 14 
08 20 32 .38 .30 .30 14 

.14 28 .32 .18 10 

.82 20 .32 «16 12 
+25 20 .24 .50 13 
.35 35 .40 .58 18 
.18 19 “25 1.02 16 
22 16 [irenzee FHL yd (eR LAY             
  

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

Monthly discharge of Maole ditch, maka station, near Honolulu, Oahu, for the year ending 
: June 30, 1918. 

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Socou Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

  

October (19.daye). .cvo- tus sever inn.nn 0.14 0.01 0.054 0.084 1.0 8.1 
November (28 days). .....cceeenn--- 1.65 02 .309 .478 8.6 26.6 
DeCeMEr:. ..- 52m snnr rsa ranzine 1.56 08 +295 . 456 9.1 28.1 
Sanuary. sve. te a Ll 1.26 06 .302 . 467 9.4 28.7 
Vebruony  . co etens nat avn atau. 3.04 10 558 . 863 15.6 47.9 
Mareh, os irate as 6.27 14 1.27 1.96 39.2 121 
Ly | ARTE Ct Dn Se DR 5.84 18 1.62 2.51 48.6 149 
MAY ..a: tater ten tana dio ee 2.88 13 .419 . 648 13.0 39.9 
fin Tp DE SR ie TE 3.60 09 .426 . 659 12.8 39.2 
  

The period... . 20s shi io ly yess na sin tn tl iainss veins swnlenswnmnwe sles vuvens ns 157 484              
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MANOA STREAM AT COLLEGE OF HAWAII, NEAR HONOLULU, OAHU. 

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

RECORDS AVAILABLE.—March 23, 1909, to November 24, 1910; November 1, 1912, 
to April 26, 1913; September 10, 1913, to June 30, 1918. 

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

Di1scHARGE MEASUREMENTS.—Made by wading. 

CHANNEL AND cONTROL.—Channel straight and confined in the vicinity of station; 

stream bed composed of rock; clean and fairly permanent; left bank composed of 
rock nearly vertical; right bank has a gentle slope, covered with vegetation. 

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

stage recorded, 0.55 foot September 6 (discharge, 0.65 million gallons per day, 
or 1.0 second-foot). 

1909-1918: Maximum stage recorded, 9.0 ! feet from high-water mark of flood 

of March 19, 1917 (discharge, from extension of rating curve, 850 million gallons 
per day, or 1,320 second-feet); minimum daily discharge, March, 1914 (0.2 
million gallons per day, or 0.3 second-foot). 

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

REeGuLaTION.—None. 

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

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to 
November 5 fairly well defined between 2 and 20 million gallons per day; poorly 
defined outside these limits. Rating curve used November 6 to June 30 poorly 

defined. Gage read twice daily to tenths. Records fair July to October and 
poor after October. : 

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

  

  

  

Discharge. 

Dat Made b pn ate. ade by— eig Sigs 
(feet). | Second- Million 

feet gallons 
. per day. 

Nov. 22-...... College of Hawaiistudenis............ ocean it ons 0.87 2.9 1.9 
Bn ER a EAN SR I ER LL BS USACE eT 86 2.8 1.8 

May 9.......- ERE EE he NER all Can in i lati te ite cB 1.09 7.4 4.8 
June 24... 0. 0 nL 1 eas Rr Be SR SRR 1) Tar ST Gh ENC SR 1.39 12.7 8.2         
  

1 Supersedes maximum published in Water-Supply Paper 465.



84 SURFACE WATER SUPPLY OF HAWAII, 1917-18, 

Daily discharge, in million gallons, of Manoa Stream at College of Hawaii, near Honolulu, 
Oahu, for the year ending June 30, 1918. 

  

June. 

  

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

0.9 0.7 0.8 0.8 0.9 5.6 3.8 7.0 8.5 8. 4.4 
3 “7D 75 3 1.0 6.3 3.3 5.6 8.5 8. 3-5 
.8 «75 75 3 1.0 5.6 3.3 6.3 8.5] 43 3-3 
.8 -3 15 3 1.0 7.0 2.8 7.8 7.0] 34 5.6 
.8 3 my -d 2.9 3.6 2.3 7.0 6.3] 732 5.6 

.8 05 . 65 “3 7.0 7.0 2.3 5.6 7-0 '25 7.8 
3 od «1D 5) 5.0 7.0 4.4 7.8 y 2% 1 5S ‘7.8 
.8 wil oq .8 5.6 7.0 4.4 8.5 8.51 16 7.0 

3 5. .75 .8 3.8 5.6 3.8 9.2 8.517 18 5.6 
.8 .8 3 75 3.8 5.6 4.4 7.8 8.5 | 68 5.6 

.8 .8 3 .75 5.0 5.6 4.4 88 17:10 51 6.3 
8 .8 3 iD 5.6 4.4 3.8 7.0 8.5 37 3.8 
.8 .8 .8 3 2.8 5.6 4.4 5.6: 11 37 3.3 
.8 75 .8 .8 2.3 5.6 5.0 8.5 9.21" 25 3.3 
.9 75 .8 .8 1.5 6.3 3.8 6.3 8.5 30 3.3 

1.0 -S .8 .8 1.5 5.6 6.3 5.6 8.5 41 8.5 
.9 .8 .8 .8 1.5 7.0 5.6 5.6 8.51122 7.0 

1.0 .8 .8 .8 1.2 7.0 4.4 6.3 8.541 22 7.0 
1.0 .8 <9 +3 1.2 7.0 6.3 5.6 8-5 14 5.6 
+45 .8 28 3 1.3 8.5 24 7.8 8.5 ir 5.6 

eS .8 .8 .8 1.5 7.8 14 7.0 8.5] 10 5.6 
_s .8 .8 8 1.5 6.3 11 %.90 9.2 9.2 3.3 
43 .8 3 1.0 4.4 5.6 10 5.6 8.5 8.5 2.3 
75 .8 «75 1.0 3.8 5.6 8.5 6.3 9.2 8.5 2.3 
5 “3 “B 1:0 3.3 5.6 10 5.6 9.2 7.0 2.8 

td .8 .8 1.0 2.3 6.3 9.2 7.0 8.5 7.0 3.3 
“1D 15 .8 1.0 2.3 8.5 9.2 9.2 10 4.4 3.3 
15 .8 <3 1.0 2.3 7.8 7.5110 8.5 4.4 2.8 
+15 .8 .8 1.0 5.0 7.0 X. 9.2 4.4 3.8 
.8 .8 .8 1.0 5.6 6.3 ¥: 8.5 4.4 5.6 
5 7 EE SE LO Joi %.0 5. FT NE 5.0                   
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Monthly discharge of Manoa Stream ai College of Hawaii, near Honolulu, Oahu, for 
year ending June 30, 1918. 

  

  

  

  

  
  

Discharge. Total run-off. 

Month. Million gallons per day. 

fosong- Million | Acre- 
gallons. feet. 

Maximum. | Minimum. | Mean, | (T€an). 

2 5 1 Ln ET BR Sl MN eR ne Lo 0.75 0.81 1.25 yd 
AVEUSE. oi Sovran Paes oy Ss eS PY 3 .78 1.21 74 
September. 0. La Ll 3 65 .78 1.21 72 
OCLODEL. ais vac sana bats Lo bis on 1.0 75 .85 1.32 81 
November... a... icine vs caensss 7.0 .9 2.94 4.55 en 
DeCeMbET. . 5 st resin dense sate nd 8.5 4.4 6. 41 9.92 610 
EIU Lg St es Un FON DS i Sa 24 2.3 6.52 10.1 620 
TebTaAIY -  vesorndanaiivonmsss chives 10 5.6 7.04 10.9 605 
Mayeh.ooiiiiivimicisndaadio icin dis 1 6.3 8.57 13.3 815 

Ji TE A Te ESD Se i 68 4.4 21.0 32.5 1,930 
ENA Cee SR Ri 8.5 2.3 4.83 7.47 460 

Cin he SA nm NE atl 10 2.3 4.36 6.75 401 

PRE VOI... inc asmivai nisi 68 65 5.37 8.31 6,020           
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WEST BRANCH OF MANOA STREAM NEAR HONOLULU, OAHU. 

LocatioN.—At diversion dam at R. W. Shingle’s bungalow, 300 feet above highway 
bridge, about one-eighth mile above confluence with East Branch of Manoa 

Stream, 4 miles northeast of Honolulu post office. 
RECORDS AVATLABLE.—May 29, 1913, to June 30, 1918. 

Gace.—Stevens water-stage recorder. Watson water-stage recorder in use June 17 

to October 20, 1914; replaced October 20, 1914, by a Friez water-stage recorder; 
replaced May 9, 1915, by a Stevens 8-day water-stage recorder which was replaced 

February 28, 1916, by a Stevens continuous water-stage recorder. Vertical staff 
gage (at different datum) 150 feet upstream from highway bridge, about 25 feet 
above a small irrigation ditch diverting from right bank, read from May 29, 1913, 

to June 16, 1914. 
DiscHARGE MEASUREMENTS.—Made by wading. 

CHANNEL AND CONTROL.—Small masonry diversion dam with rounded crest acts as 
control, and forms a large, quiet pool in the vicinity of the gage for low and medium 

stages. Leaves and small débris lodge on control and growth of grass on sides at 
times affects the discharge relation slightly. Channel clean and confined in 
the vicinity of the gage. A short distance upstream the natural slope is steep 
and channel is filled with boulders. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.10 feet at 3 p. m. 
March 11 (discharge, 400 million gallons per day, or 620 second-feet); minimum 

stage recorded, 1 foot at various times during August, September, and October 
(discharge, 0.3 million gallons per day, or 0.45 second-foot.). 

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

stage recorded, December, 1913, (discharge 0.05 million gallons per day, or 0.08 
second-foot). 

Diversions.—None. 

REegurATION.—At low water, pool at gage is lowered slightly for short periods by the 

operation of a small hydraulic ram used for pumping water for domestic use and 
also for filling a swimming pool. 

UrmizaTioNn.—Records on west and east branches of Manoa Stream together show 
amount of surface water available in upper Manoa Valley, above nearly all diver- 

sions. Practically the entire low-water flow of Manoa Stream is utilized at lower 
elevation in Manoa Valley for rice and taro irrigation. 

Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined between 2 and 100 million gallons per day. Operation of water-stage 
recorder satisfactory, except November 26 to December 2. Discharge estimated 
for this period from flow of East Branch of Manoa. Records fair. 

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

  

  

  

Discharge. 

Dat Made b ra ate. ade by— eig on 
(feet). | Second- | Million 

feet gallons 
y per day. 

July 25... ...... B.D. Klien 1.04 0.8 0.5 
opts... do a a i a Sn i ES eR ee en A 1.01 .45 .3 
Br RES Maal | RS IR SSL Mh AR BD LR SERN 1.02 45 3 
Dee. H....ll Ww. 3 I, onl PTE Pe en See Ere bree Seat SE 1.06 1.8 .85 
Soe 10. rR. D. RSet i ane tea Ti pa 3.71 35 22 

Aly PRE LB. Mann.. a sy 1.14 3.0 1.9          
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ISLAND OF OAHU. 817 

EAST BRANCH OF MANOA STREAM NEAR HONLOULU, OAHU. 

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

RECORDS AVAILABLE.—May 29, 1913, to June 30, 1918. 
GAGE.—Stevens water-stage recorder. Watson water-stage recorder from May 5, 

1913, to September 28, 1914. Vertical staff gage 200 feet upstream on right bank 

at different datum was read from May 29, 1913, to May 19, 1914. 
DiscHARGE MEASUREMENTS.—Made by wading for low and ordinary high-water 

stages; flood measurements may be made from highway bridge. 
CHANNEL AND CONTROL. —Channel steep just above gage, but slope is reduced for 

30 feet past gage to control which is a riffle of small boulders and gravel; control 

shifts considerably. At low and medium stages stream past gage is fairly wide 
and deep and velocity is well distributed. Both banks are fairly steep and 

covered with vegetation. 
ExTrEMES OF DiscHARGE.—Maximum stage recorded during year, 4.05 feet at 5.30 

a. m. April 19 (discharge, 195 million gallons per day, or 302 second-feet); mini- 

mum stage recorded, 1.35 feet at various times from October to March (discharge, 
0.9 million gallons per day, or 1.4 second-feet). 

1913-1918: Maximum stage recorded, 5.2 feet at 4 p, m. March 19, 1917 (dis- 

charge, from extension of rating curve, 470 million gallons per day,! or 727 second- 

feet); minimum daily discharge occurred during March, 1914, and in 1917-18. 
Diversions.—East Manoa ditch divert a quarter of a mile above station for irrigation. 

REecuraTioN.—None. 
UrinizatioN.—Records on east and west branches of Manoa Stream together show 

amount of surface water available in upper Manoa Valley above nearly all diver- 
sions. Practically the entire low-water flow of Manoa Stream is utilized at lower 

elevations in Manoa Valley for irrigation of rice and taro. 
Accuracy. —Stage-discharge relation not permanent. Rating curves well defined 

below 30 million gallons per day applicable July 1 to April 18 and April 19 to 
June 30. Operation of water-stage recorder satisfactory except July 12 to August 
6, May 21-24, and June 12-20. Discharge for these periods estimated from West 

Branch of Manoa. Records fair when water-stage recorder was operating, poor 

at other times. 

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

  

  

  

Discharge. 

Dat Made b herent ate. ade by— eig 15 
(feet). | Second- Mion 

Soot gallons 
? per day. 

Bept. 5.cconie- BoD. Rls... ote chien nee seston sare sa noe 1.40 1.65 11 
OC. 8... aun. SE TR SRR Ne SI SR Rr ee SUE 1.37 1.65 1:1 
Apr. 19 SRA TT a 1 Tr em NRO re TE Fa 2.09 26 16 

BY Po R ines Lo BMA... i eet is nents Sade aa ts 1.44 3.3 2.1 
Jane 2i.....-- we De MSB ies 2 i a I TR Sv Si ees 1.54 5.6 3.6           

1 Supersedes maximum published in Water-Supply Paper 465.
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SURFACE WATER SUPPLY OF HAWAII, 1917-18. 
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Day.     88 

    

. 
I
~
 

3) 
{| 

49370 
ovwen 

cwnnw 
gucen 

wanwe 
Senses ; 

(4 
PRNSILNLEDIA 

| 3 
[=] 

M
M
A
I
A
M
 

M
A
N
 
M
M
 

M
O
H
 

H
D
 

O
M
M
M
m
=
H
 

W
H
M
m
M
m
M
 

M
m
m
m
 

om 
hy 

N
Y
 

. 
T
d
 

rf 
r
r
]
 

r= 
r
r
 

r= 
H
O
 
H
D
 

(=r) 

a 
. 

ISH 
4 

+2 
ol 

: 
=] 

3 
NN 

<
8
 

2 
H
H
 

N
N
 

D
O
H
H
O
 

C
O
O
H
 

N
O
O
O
 

O
N
O
O
O
 

O
O
V
O
W
H
®
 

Ss 
9 

g 
N
e
m
o
 

H
o
n
e
 

a
n
a
n
d
 
B
d
e
 

d
d
r
 

d
e
d
i
 

d
e
d
 

5 
8 be 

H
O
S
 
I
O
O
 
H
E
S
 

| 
S 

= 
. 

| 
sasssIgsesyy 

| 
. 

< 
£
3
 

H
A
 

|S 
o 

0000 
Oo 

O
W
I
 ® 

N
P
N
N
O
 

N
O
W
 

ON 
H
A
N
D
 

O
W
H
O
D
 

S 
= 

5 
8 

: 
ST 

M
o
b
i
l
 

1
W
d
d
S
y
 
S
W
S
 

S
u
g
 

W
i
 

Hded 
d
a
c
e
 

=
 

H 
=
e
 

< 
S 

5
3
 

S
 

k 
N
N
N
R
N
 

0
0
N
D
 

0 
OO 

NW 
CID0000 

CUNIN~0000 
CICINIANII~I~ 

- 
J 

| 
r
E
 

e
t
r
e
 
Q
F
 

y
o
d
a
 

N
a
n
d
a
 

a
a
c
a
i
n
S
 

RS 
4 

2 
SO 

I
R
N
R
R
R
T
R
L
E
Y
 

| 
= 

£88 
B
E
N
E
 
R
N
R
N
N
S
 

SS 
| 

7 
Q 

S
L
 

2 
N
O
O
O
 
M
o
O
 

N
N
N
 

N
O
N
N
 

C
O
N
N
O
T
E
A
 

: 
hE 

S 
S
B
 

=) 
E
T
 

T
R
 

Fo 
To 

Fo 
 
S
t
.
 

poi 
Bo 

Bo 
S
B
 

RF 
a
 

La 
H
e
 

~
 

N= 
= 

: 
NN 

H
O
N
D
A
 

H
O
D
R
N
R
O
M
N
D
 

| 
© 

«
 

3 
D
M
N
A
 
r
H
 

O
O
O
 

M
0
 

o
O
 

: 
C
O
O
N
S
 

O
M
N
N
N
G
 

A
A
N
A
A
N
N
 
A
A
N
A
 

A
N
O
D
S
 

M
O
O
N
S
 

= 
g 

r
r
 

rd 
ON 

rl 
H
O
 

Hed 
| 

8 
a
t
 

ag 
S
T
H
 

Re 
PRR 

OBE. 
E
L
 

NO 
R
R
 

ae. 
Ba 

S
o
 

; 
|
S
 

= 
~ 

brs 
3 

£2 
R
A
S
 

oo 
N
A
A
N
 

O
N
N
N
D
 

N
A
N
N
D
 

D
O
O
D
 
O
O
D
 

B
O
N
N
 
N 

sS™~ 
= 

oo 
3 

N
N
N
 
D
D
D
D
 

DO 
H
H
H
 

D 
r
r
 

N
N
N
 

m
H
e
E
—
-
—
-
 

S
d
 

"ON 
rod 

rd 
r
e
 

3 
x: 

g 
©
"
 

a
N
d
 

~
~
 

. 
a 

n
N
 

A 
=| 

: 
IN 

i] 
id 

o 
C
O
I
N
 

V
O
N
N
A
 

N
A
N
N
 

Q
A
A
A
N
 

N
O
N
N
 
O
N
O
 

8
 

= 
| 

=) 
S 
“
r
s
 

N
O
N
E
 
r
r
r
 

r
e
r
e
 

o
r
e
 

O
N
 

O
r
d
 
2
 

S
S
 

0 
= 

: 
he 

u 

A 
S
 

>
 

2 
g 

A
A
I
 

00 
0010 

N
D
 

~ 
RL 

P
U
 

a 
S
h
 

) 
2 

N
A
N
N
A
N
N
 
A
N
O
S
 

N
A
A
N
 

N
O
O
N
A
N
 

A
N
N
A
N
 
O
O
O
H
 

8 
= 

=) 
lic 

Boab y 
pan 

bon 
uni 

i 
led 

ge 
= 

r
N
 
m
e
 

H
e
e
 

oe 
N
E
—
-
-
 

e
—
-
—
-
—
-
 

w
s
 

= 
8 H 

3
S
 

EV) 
[2] 

O
I
C
]
 
M
e
e
 

C
N
N
N
O
 

N
I
S
M
O
 

C
O
I
C
O
 

CN eN 
aN 

en 
ey 

S 
= 

S 

& ~
~
 

1% 

S ° D
 

>
 

5 8 
~
 S 1) 

tS 
a. = 
~
 

= ~
~
 

B S 
  

  
r
r
 

CI 
C
r
 

r
r
r
 

H
D
 
r
r
r
 

C
N
N
 

r
r
 
r
e
i
r
 

red 
ved 

rl 
rd 

rd 
rd 

rd 
= 

or Ni 
Rm 

Se 
B
R
R
 
I
 

fe fi 
Ll 

P
o
 
M
E
N
 

S
E
 

F
R
R
 

W
E
 

TERA 
R
E
 

R
E
 

R
Y
 

a 
i 

e
e
 

R
r
 

t
r
 

r
h
e
.
 

FR 
GI 

EI 
Gy 
C
R
 

ey 
E
e
 

CE 
TR 

S
A
C
 

TITRA) 
TI 

STAT 
IRR 

AT 
T
n
 

EL 
B
R
 

T
T
R
 

S
R
 

ST 
Te 

Q 
We 

SE 
I 

A
N
 
B
G
 

S
E
 

A 
R
R
 

P
l
 

ld 
i 

Be 
eB 

S
C
 

R
A
 

Ge 
D
E
R
 

p
A
 

RS 
Te 

= 
B
R
E
 

Sd 
LE 

A
M
E
 

ELAR 
EE 

RRR 
AR 

A 
A 

I
R
R
 

Stele 
HEURES 

ORG 
Dl 

H
E
R
G
 

SRR 
(I 

vill S
h
i
a
 

Lil 
H
H
 

E
n
 

EE 
: 

Sar 
ls 

Ro 
ATR 

S
R
 

se 
C
R
E
 

8 
yh 

a
 

e
T
,
 

R
R
 

ARE 
Se 

T
R
 

SR 
RE 

Th 
AAR 

SRA 
ER 

i
e
 

ESR 
O
R
 

A
R
E
N
A
 

AR 
gl 

C0 
NR 

a 
re 

GE 
a 

A 
T
A
T
 
O
h
 

L
E
 

Ns 
OR 

Tend 
oh 

i
 

E
y
 

D
i
e
t
 

Lie 
e
l
d
 

he? 
SEW 

T
E
N
A
 

T
R
 

S
R
R
 

S
E
R
 
I
R
 

A
 

S
R
E
 

SU 
R
T
 

C
E
 
T
h
 
e
a
n
 

E
N
 

I 
SNL 

a
d
 

ae 
EE 

eRe 
B
E
 

E
R
S
 

RUC 
L
E
R
 

La 
[1 

BR 
P
l
 

O
R
 

SEER 
a
 

p
h
 

W
R
 YR 

Cy e
y
 Tes 

L
R
 
E
e
 

WR 
HSHgESS 

|
 

S
A
E
 
I
A
 

1 
rr 

A 
SR 

E
E
 
S
L
E
 
E
E
 

S
0
2
5
 

B
a
d
.
 

S
E
R
N
 

L
C
 

CR 
ERAT 

Dl 
R
I
 

M
T
 

EE 
hr 

B
E
R
S
 

EE 
B
E
B
E
 

ne 
EVR 

pa 
Al 

i 
Se 

B
S
E
 

le 
BC 

a 
oy 

W
y
 

a
a
 

de 
S
5
8
 
H
e
 

r= 
= 

O
e
 

0 
D
D
 

B
o
 

[ 
Adddd 

diddd 
ders 

desley 
JNNSE 

SRARSH 
E
L
L
E
R
 

EEE 

Pheyear.... 0. ind cde  



ISLAND OF OAHT. 89 

EAST MANOA DITCH NEAR HONOLULU, OAHU. 

LocaTioNn.—1,000 feet below intake. Ditch diverts from East Branch of Manoa 

Stream about 1,000 feet above gaging station on that stream, 4 miles northeast 
of Honolulu post office. 

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

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

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

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

EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 1.53 feet at 9 a. m., 
April 10 (discharge, not estimated, weir flooded); minimum stage recorded, 0.27 

foot, April 23 (discharge, 0.75 million gallons per day, or 1.2 second-feet). 
1915-1918: Maximum stage recorded April 10, 1918; minimum stage recorded, 

0.75 foot January 22-24, 1916 (discharge, 0.7 million gallons per day, or 1.1 second- 

feet). : 
Diversions.—None. 

RecuraTiION.—None. 
Urrnization.—For irrigation of rice and taro. 

Accuracy.—Stage-discharge relation practically permanent. Some velocity of 
approach, probably making published discharge too small. Operation of water- 

stage recorder satisfactory for record published. Records fair. 

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

[Made by R. D. Klise.] 

  

  

  

Discharge. 

Dat nant ate. eig on 
(feet). | Second- Mion 

feel. | S008 per day. 

Ti LER ER Led i amin dR SIE GRR SH TE TRE SY ST ARE SR 0. 40 2.1 1.4 
{A ER pao Se AN MR TRL ah DEL EE) .43 2.3 1.5         

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

  

  

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

SUR PRO INE 0.9109 | 1.1 1.5 1.6.1 30.0050 chicas fv! SEC pl ATE SB te 3.0 1.8 
31 REY Nel GB Nae .85 9 1.6 La PR Sy Ae i REN 1.9 L620 2.0 1.5 
Sesins a, Salons TAR PR 2.2; 2.4 res BL Rd BMT 1.1 1.3: |..-.c 1.8 1.5 
 VINGT 1 SEE pho a 2.3 «9 LONI ies LON. 2 1.8 1.5 
CR A Re L0 ees 56:1. L520. 500s) ie L711 {naan 1.7 2.0 

| Mr SN RL Tad less 1.5 3 Rg lO) ST nee Sa 1.2 £1.1-10,9 1.4 1.9 
PR Nah ST 5.6... 1.31 1.3 vm YA) Fey. A Li 1.6 1.1 1.7 1.7 
Bes cuits nis LS. LL... L139 LDU. vrs] ciian 1.0 95,757 54 L5 
| AN SG: Tan ils ne 1.8] 1.9 3! etisalat LO {16:12 1.4 1. 4 

(1 Rig em Lend 72 Ted Emarims WEvacits 2.2 L825. 0c. ures 951. .95:71.0 1.8 1.4 

: i SER R Rr LE iahseees 1.8 L526. va 1.4 1.0: 11.0"71.0 1:8 1.4 
ASTER WR (mi Bgl Set 1.8 2. Su 2s anne «35 9 150° 1-1.9 1.6 1.4 
13... an 33 lana silsanans 1.8 L728... war Fd 1.0 | 1.8 1.8 1.4 
Bd eT fuiain wie wie 17 L599... ....0.. L280. 1.0 :1.9 1.7 1.3 
1s 1 5 ARTE Peet 1.8 2.4430. ...on.. 1.44: «9513.6 2.1 1.3 

3... ia a PEER 9 3.6...                             
 



90 SURFACE WATER SUPPLY OF HAWAII, 1917-18, 

Monthly discharge of East Manoa ditch near Honolulu, Oahu, for the year ending Juné 

  

  

  

  

30,1918. 

Discharge. Total run-off. 

Month. Million gallons per day. 

Sptond. Million | Acre- 
allons. feet. 

Maximum. | Minimum. | Mean. (mean). 5 

Tanary 25-31. fon trae ALS 1.4 0.85 nL 1.72 2 20 
LH Brig Sie SR ES SE ert le 2.9 .8 1.26 1.95 35 108 
RR Ee SR SOR ol 3.0 .8 1.72 2. 66 53 164 
1 PSE SPS bY Ae EN vt 2.4 1:3 1. 60 2.48 48 147             
  

HAIKU STREAM NEAR HEEIA, OAHU. 

LocaTioN.—60 feet above intake of Reservoir ditch, 1} miles west of Ieeia. 
RECORDS AVAILABLE.—January 29, 1914, to June 30, 1918. 

Gaae.—Stevens water-stage recorder installed April 28, 1914, at same location and 

datum as staff gage; original staff gage datum was raised 0.88 foot March 29, 1914. 
DiscHARGE MEASUREMENYS.—Made by wading or from footbridge. 
CHANNEL AND CONTROL.—One channel at all stages; straight for 20 feet above and 

40 feet below station; banks steep and high; stream bed of solid rock. Control 

is smooth solid-rock ledge; permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.36 feet at 12.05 

a.m. April 4 and at 6.15 p. m. April 11 (discharge, 180 million gallons per day, or 

279 second-feet); minimum stage recorded, 0.7 foot frequently throughout the year 

(discharge, 2.2 million gallons per day, or 3.4 second-feet). 
1914-1918: Maximum stage recorded, 6.5 feet at 1 a. m. March 20, 1917 (esti- 

mated discharge, 250 million gallons per day, or 390 second-feet); minimum stage 

recorded, 0.6 foot July 16, 1916, and February 9-12, a7 (discharge, 1.4 million 
gallons per day, or 2.2 second-feet). 

Drversions.—None. 

REGuLATION.—None. 

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

Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined between 2.5 and 12 million gallons per day. Operation of water-stage 
recorder satisfactory. Records good. 

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

  

  

  

80, 1918. 

Discharge. 

Dat Made b pn ate, e by— eig “333 
(feet). | Second- | Million 

feet gallons, 
per day. 

July 3.v.enzeas I ON Co 0.75 3.9 2.5 
Oot. 1... in Re DR se. or a Ld a ie .76 4.1 2.6 
APr.12.1- 000 satane as 7h CR ER TER ARR Ea LL Ee MIR A 1.18 15.5 10 

Chr RTE Rae LS Rab al Se ELL PS I Sa IG Sra 73 4.1 2.6          
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PUNALUU STREAM AT ELEVATION 539 FEET, NEAR PUNALUU, OAHU. 

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

GAGE.—Friez water-stage recorder substituted for 8-day Stevens recorder February 
16, 1916. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable 150 feet above gage. 

  
Locarion.—About a quarter of a mile below confluence of Kalena and Pio branches,
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CHANNEL AND cONTROL.—One channel at all stages, straight for several hundred feet 
above and below station; composed of boulders and gravel; right bank slopes 
sharply; left bank vertical; both banks fairly clean up to extreme flood stages. 

Control composed of large boulders; fairly permanent. 
EXTREMES OF DISCHARGE.—1915-1918: Maximum stage recorded, 6.6 feet at 9.20 

p. m. April 11, 1918 (discharge about 700 million gallons per day, or 1,080 second- 

feet); minimum stage recorded, 0.67 foot October and November, 1917 (discharge, 
1.5 million gallons per day, or 2.3 second-feet). 

Diversions.—None. 
RecuraTion.—None. 
UriuizatioNn.—Part of low-water flow is diverted at low elevation for irrigation of sugar 

cane, rice, and taro. Station was established to determine the feasibility of a 
project to divert the water of the upper Punaluu Valley to augment the water 
diverted from the Kahana Valley by the Waiahole Water Co. 

Accuracy.—Stage-discharge relation practically permanent. Rating curve well 
defined between 2 and 6 million gallons per day. Operation of water-stage 

recorder satisfactory except January, 16-22, February 13, 16-20, and 23-26, no 
record; discharge estimated from flow at lower station. Records fair. 

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

  

  

  

[R. D. Klise.] 

Discharge. 

Dat hore : Milli ate. eig illion 
(feet). Seconds gallons 

7 per day. 

OIE NT o nincv cir nnn wdn dle we inp in on Els = 8 mini ms ata mn Sn nin sme Ta weg = = ia 0.67 2.3 1.5 
NOV. 10. et es sad in a x mea Rew rininie u sine Sis His 0 Sins 5m lemme mn =m. 5 2 68 2.5 1.6 
5 7 yt HE aE SE NO RR SR ET a 73 3.1 2.0         

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

  

  

Day. July. | Aug. | Sept. | Oct. | Nov. | Dee. Jan. Feb. | Mar Apr. 

3.8 2.5 2.0 2.0 572.0 2.5 14 6.4 12 
3.8 2.5 2.0 2.0 1.6 2.0 2.5 7.4 5.5 14 
3.8 2.5 2.0 2.0 3.8 3.8 2.5 6.4 5.5 28 
3.8 2.5 2.0 2.0 3.0 3.0 2.5 5.5 5.5 57 
3.8 2.5 2.0 2.0 3.0 4.6 3.8 7.4 8.5 21 

3.8 2.5 2.0 2.0 3.8 7.4 3.0 6.4 7.4 16 
3.8 2.5 2.5 2.0 3.0 6.4 3.0 3.5 3.5 11 
3.8 2.5 2.5 2.0 2.5 4.6 4.6 9.8 5.5 10 
3.8 2.5 2.5 2.0 2.5 3.8 3.0 Ii 11 21 
4.6 2.5 2.5 2.0 2.5 5.5 3.0 6.4 19 34 

Biases SE ap, 3.8 2.5 2.5 2.0 2.0 3.8 3.0 5.5 31 120 
i ii eres 3.0 2.5 3.0 2.0 2.0 3.8 3.0 5.5 19 htc, 
I RE RT 3.0 3.0 3.0 2.0 2.0 3.8 4.6 5.5 34 a 
"aan Cl 3.0 3.0 3.8 2.5 2.0 3.8 3.8 5.5 24 oll 
I TERS aio 3.0 3.0 3.0 2.0 2.0 3.0 5.5 5.5 1 TE eC, 

0... aa aE 3.8 3.0 3.8 1.8 2.0 2.5 4.6 5.5 | EE PR A 
Hes a iste iii 3.0 2.5 3.8 1.5 2.0 2.5 3.8 8.5 vd Bann. 
TE 3.0 2.5 3.0 1.5 2.0 2.5 10 5.5 A) J... ea. 
LRT eA Sa 3.0 2.5 2.5 1.6 2.5 2.0 10 6.4 TE Semana VAL 
| I ne EA Se 3.0 2.5 2.5 2.0 2.0 2.5 6.4 14 RR AN 

y! } WHEE IO BE £0 3.0 2.5 2.5 3.0 2.0 2.5 4.6 12 vo Yee 
RE BR 3.0 2.5 2.5 2.5 1.5 3.8 4.6 7.4 0.4. ee 
RR TR a 3.0 3.0 2.0 2.0 1.5 2.5 4.6 6.4 Od on nckecs 
7 SETHE PRA RR REE 2 TTS 3.0 3.0 2.0 1.6 1.6 2.0 5.5 7.4 yo BRE) 
eins lie min i 3.0 2.5 2.0 1.6 2.0 2.0 9.8 10 Geller oddee 

1) TR CT TR I 3.0 2.5 2.0 1.6 2.5 2.5 7.4 14 Bd Ve rarto 
eat de DS as ws 3.0 2.5 2.0 2.0 2.5 4.6 5.5 7.4 i701 1) en 
bE CR UR RR LRG 3.0 2.5 2.0 1.8 2.0 2.5 4.6 7.4 Yoh eased 
Vi ERE Si Jah 3.0 2.5 2.0 1.6 2.0 2.5 i aah Ree v1 3 SE 
1 al SE Sl 3.0 2.5 2.0 1.5 2.0 2.5 TE Fe FS SR 
ORCHESTRA 3.0 2.50. iE 5 RIN 2.5 LR 3 ARI] 3:5                      
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Monthiy discharge of Punaluu Stream at elevation 539 feet, near Punaluu, Oahu, for the 
year ending June 30, 1918. 
  

  

  

  

    
  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | Million | Acre- 
(mean) gallons. feet. 

Maximum, | Minimum. | Mean. . 

LL PUT Sie CR SL ES Nei 4.6 - 3.0 3.34 5.17 103 318 
August... hie en 3.0 2.5 2.60 4.02 80 247 
September: .... civ vu ivi aS 3.8 2.0 2.46 3.81 74 226 
October. .u.co. cpp hoon ids 3.0 1.5 1.92 2.97 60 183 
November... ..... cc ii catia 3.8 1.5 2.24 3.47 67 206 
Pecomber.. i. iil 7.4 2.0 3.33 5.15 103 317 
ET AA SRN FS et EE 14 2.5 5.43 8.40 168 517 
LTE eg SY Sag MES SR ERR 14 5.5 7.83 12.1 219 73 
Marvel... Aidit dite rl ak 34 5.5 11.5 17.8 358 1,090 
April i-ties ta 120 10 31.3 48.4 344 1,060 

dv inR Ey EES Res RRL RTE JE ES Tea Saal SE DEEN ROE DON LR 1,580 4,840           
PUNALUU STREAM AT ELEVATION 250 FEET, NEAR PUNALUU, OAHU. 

LocartoN.—About 14 miles by road and horse trail south of Punaluu railroad station. 

RECORDS AVATLABLE.—May 14, 1914, to June 30, 1918, when station was discontinued. 
GacE.—Stevens water-stage recorder. 

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

CHANNEL AND cONTROL.—One channel at all stages; straight for about 200 feet above 
and below gage; composed of large boulders; right bank slopes gradually and is 

covered with small trees and vegetation; left bank slopes sharply and is covered 

with vegetation. Control composed of large boulders; apparently permanent. 
EXTREMES OF DISCHARGE.—1913-1918: Maximum stage recorded, about 8 feet 

(water-stage recorder not working, staff gage carried away) at 11 p. m. April 11, 

1918 (discharge, 1,080 million gallons per day, or 1,670 second-feet); minimum 
stage recorded, 1 foot March, August, and September, 1915, and September, 

October, and November, 1917 (discharge, 10 million gallons per day, or 15 

second-feet). : 

Drversions.—None. 
REeguraTION.—None. 

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

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to 
April 11 fairly well defined between 10 and 100 million gallons per day. Rating 

curve used April 12 to June 30 poorly defined. Operation of water-stage recorder 

satisfactory, except no record April 12-16. Discharge April 12 estimated from 

flow at Punaluu, at 539 feet elevation; discharge April 13-16 estimated from 
flow of neighboring streams. Records fair except those for April 13-16, which 

are poor. 

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

  

  

  

Discharge. 

D Made b het Mill ate. ade by— eig . illion 
(feet). §ocond gallons 

: per day. 

July 10........ HARB. Austin... .......ci.cdocaiiinsinvates Pasties 1.16 27 18 
Sept. 10......% ON AE EO eg WR E Be SE RR LL LY pe RE ce a 1.04 19.2 12 
Dec. 20... cae 0.0 i as Bes can rt Adah Bes wee Se a 1.06 17:1 11 
Jane6... ofc. RN I Rn Ee a a a .73 | 36 24        
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Daily discharge, in million gallons, of Punaluw Stream at elevation 250 feet, near Punalu, 
Oahu, for the year ending June 30, 1918. 

  

    

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

: ERE Ee 16 14 12 10 10 12 12 38 19 50 19 28 
of i iiiaas 16 14 12 10 12 12 12 25 19 50 19 25 
Rd ME 16 14 12 10 16 19 12 22 19 79 46 25 
dices iiionbonsa 16 14 12 10 14 22 12 19 19 146 31 25 
Diodive soak oon 16 14 12 10 14 22 19 25 25 55 31 25 

A 16 14 12 10 16 34 16 22 25 42 28 22 
fila. 16 14 12 10 14 42 16 19 19 31 22 22 
LER 4 16 14 12 10 12 25 19 25 19 28 22 22 
O0bte.. iu is 16 14 12 10 12 22 16 28 28 46 19 22 

IG a, 22 14 12 10 12 25 14 22 42 64 19 22 

1 § Ala oS 16 14 12 10 12 22 16 19 60 150 19 22 
i Ng ea a 14 14 12 10 12 19 14 19 46 200 19 31 
jv ORI ata HE 14 14 14 12 12 16 16 19 79 50 19 25 
ET RRR 14 14 14 12 12 16 16 16 69 70 19 25 
Wiad 14 14 12 12 12 16 31 16 64 40 19 25 

; Ce pe BN 16 14 16 12 12 14 19 19 94 50 64 25 
| YER 14 14 19 10 10 14 16 28 64 46 31 22 
Enea dma LF 14 14 14 10 10 14 31 19 42 34 25 22 
19. a, 14 12 12 10 10 12 31 22 34 64 25 22 
20... Lin... 14 12 12 12 10 12 22 38 28 38 25 22 

1 GA Ea 14 12 12 14 12 14 19 31 25 31 22 22 
Bd ES Shae Dh 14 12 12 14 12 16 19 25 22 34 25 22 
Sg SMa! 14 14 12 12 10 14 19 22 22 28 34 19 
AN nd 14 14 12 12 12 12 22 25 22 25 28 22 
20. =n ol 14 12 12 12 12 12 28 31 22 25 28 22 

20:55 ga Eu aicn's 14 12 12 12 14 14 28 38 19 25 25 22 
AEE ek 14 12 12 12 14 22 22 25 19 25 25 22 
283. vadc ill, 14 12 12 12 12 16 19 22 22 22 31 22 
20. US 14 12 12 12 12 14 BO (essence 31 22 55 22 
80: any 14 12 10 12 12 14 {Lg 25 19 31 19 
3 eed CR 14 1200 a0. 1 EL 14 2 IEE pt 3 EER A 28 ednecas                         
  

Monthly discharge 
the year ending June 30, 1918. 

of Punaluu Stream at elevation 250 feet, near Punaluu, Oahu, for 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. : 
fecond. Million | Acte- 

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

FAI er Si A SR A 22 14 15.0 23.2 464 1,430 
AROUSEi. on Se ei a 14 12 13.3 20. 6 412 1,270 
September... ston Soa 19 10 12.5 19.3 375 1,150 
Qetober. aX. oo. ra Rn aan 14 10 11.2 17.3 346 1,070 
November... uv. coe, rm dis iz taba ani 16 10 12.2 18.9 366 1,120 
Dogembor- rs ee Cir 42 12 17.8 27.5 552 1,690 
TID Wh PTE EI PR Rg Sy Se 55 12 21.8 33.7 677 2,070 
FebrUSYY.. . =. oc cada - ivan vans 38 16 24.2 37.4 679 2, 080 
Morely... ... och doe. Dae, 94 19 34.4 53.2 1,060 3,270 
a RE RR 200 19 53.0 82.0 1,590 4, 830 

ORE I 64 19 27.5 42.5 853 2, 620 
Err PEE Ta eR de Sa EP atl 31 19 23.1 35.7 693 2,130 

HOY... caf ints baal 200 10 22.1 34.2 8,070 24, 800              



ISLAND OF OAHU. 95 

KOLOA STREAM NEAR LAIE, OAHU. 

LocaTion.—At elevation about 500 feet, 3 miles by horse trail southwest of Laie. 
Recorps AvAILABLE.—July 30, 1914, to June 30, 1918. 
Gace.—Stevens water-stage recorder on left bank. 

DiSCHARGE MEASUREMENTS.—Made by wading or from cable about 20 feet below 

gage. 
CHANNEL AND cONTROL.—Channel straight for a hundred feet above station; right bank 

clean and perpendicular; left bank clean with gradual slope to above high-water 

stage. On October 23, 1915, a reinforced concrete control 33 feet long having a 
low-water notch 16 feet in length was completed. 

EXTREMES OF DISCHARGE.—Maximum gtage recorded during year, 4.35 feet at 11 p.m. 
April 3 (discharge computed by extension of rating curve, about 400 million gal- 

lons per day, or 620 second-feet); minimum stage recorded, stream dry at times 
August to November. 

1914-1918: Maximum stage recorded 5.3 feet at 9 a. m. September 25, 1914 

(discharge, about 755 million gallons per day, or 1,170 second-feet); minimum 
discharge, stream dry at times. 

Diversions.—None. 

RecuraTION.—None. : 

UriuizaTioN.—Stream is not perennial in its lower course. A small part of the flood 
discharge is diverted at low elevation for irrigation of sugar cane. Station was 
established to determine whether the total discharge of the stream would justify 

the construction of a large flood-water storage project in the vicinity. 

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly 
well defined between 2 and 10 million gallons per day. Operation of water-stage 
recorder unsatisfactory at times. Record fair above 2 million gallons per day 
when water-stage recorder was operating; poor below 2 million gallons per day 
and when water-stage recorder was not operating. 

Discharge measurements of Koloa Stream mear Laie, Oahu, during the year ending June 
30, 1918. 

[Made by R. D. Klise.] 

  

    

  

Discharge. Discharge. 

Dat nage, Dat na ate. eig Million ate. 2 Million (feet). Sona. gallons (feet). SS00ltte gallons 

per day. per day. 

Jan. 30.5.0 diel 1.01 10.8 G.0 1 Apr. 26... ir. aan 0.43 2.2 1.4 
Fob. 27....0 8.00.3. .53 2.8 1.84 June S:. uae. .22 1.8 3}                  
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Daily discharge, in million gallons, of Koloa Stream near Laie, Oahu, for the year ending 
June 30, 1918. 

  

  

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

! aplasia BE dale ay 0.6 0.3 0.13720. 8" {a don 10 0.4 6.8 1.5] 12 1:2 1:5 
Hep .6 .3 15 Fe I RE .6 .4 2.6 1.24 13 1.0 1.5 
EA ME «0 .3 «13 Eo Re 1.0 «25 1.3 1.21 19 9.5 1.5 
Raa SINT Je .6 .15 5 sida 2.2 2.2 .25 1:8 2.64.20 3.5 5 
A ee En, v0 15 +15 3 3.1 2.2 2.6 4.5 4.0 9.5 4.5 1.5 

SR WE .6 .15 35 i) 3:11.13 1.5 4.5 4.5 7.4 2.9 Yj 
a ar See .6 .15 +15 a 1.00 "22 oy 2.6 5 5.6 1.8 4 
CR a 6 15 15 .15 .6 2.6 5.0 4.0 1.2 4.5 1.5 3 
St ER 3.1 .15 2 IDR: su aeres re. 20g 1.0 5.6 2.6 8.8 1.5 1.5 
310-05 00 1.6 15 8 LR mA .3 3.0 .55 2.2 6.8] 12 1.5 2.6 

: if Src ea 1.6 +15 A ER See vo 2.2 .55 18) 4 18 2.6 1.3 
3 STEEL AE San B 0 .15 FF BE ST .3 1.5 Vg 5 6.8 | 28 1.3 6.2 
¥... iie .6 "D 0, PE in .3 1.5 .55 1.5712 14 2.6 4.0 

| I i ERE SR <6 i] 1.6 +0 51.2 1.0 1.5 8.8 10 1.5 Ls 
130d. nities .6 .3 1.0 .3 .15 FN § 4.5 VL 9 JONG 6.8 1.5 5.0 

lesional: oy 3 .6 9 .15 5531 1.0 1.27 19 13 9.5 4.0 
: iy SERIE .6 .6 .6 1.0... .4 oT 6:310 8.1 4.0 1.5 
IS. on nies .6 3 .6 or SF PE en .4 3.0 1.8 5.0 6.2 1.5 1.3 
19... ao 5 15 3 rp IVR Ca +25'1:3.5 1.8 4.01: 12 1.5 1.5 
20: drs. eB Je wmeess .3 131s cienas «-251:5.0 10 3.0 4.0 1.5 2.6 

hs oh SUD “ Re. 55-1.5 8.1 2.6 4.0 1.5 1.5 
bp ne AA Seto Hb Rg EA Bay .6 1.2 15 4.0 2.2 7.4 1.5 1.5 
RT 4 1:0 .05 .05 .6 4 1.2 2.6 1.3 2.6 4.0 1.5 
SER Ra 2 15 15 .3 25 | 4.0 2.2 3.0 1.5 7.4 1.5 
yi SAREE Gn 3 JOT Hed J sad 1.0 25 | 6.8 4.5 3.0 1.5 5.0 1.5 

0 nn ciara 3 Ll apn io ERY GR 8.1 +25 145.0 5.0 1.5 5 5.0 1.5 
yl SR | Th 1 pl AAT ML 3.1 3.0 1.8 2.2 1.2 1.8 4.0 1.5 
eens 3 15 YE MRED 1.6 1.9 1.2 5 2.2 1.5 4.0 1.5 
bs EINE RRR ha .3 S154 1.06. Johan 1.0 35 [55.0 Hots.ond 7.4 1.5 8.2 1.5 
i i FR 3 .15 be EN Pee 1.0 4 ix 4.0 1.3 2.6 1.5 
RASCAL 3 bd amet au} SALI SINE AT 4 Sel vit 2.2 [ui GE.                         
  

NorE.—No gage-height record Sept. 5-11, Apr. 20-25 and May 9 to June 30; discharge estimated from 
fiow of neighboring streams. No flow for days for which discharge is not given. 

Monthly discharge of Koloa Stream mear Late, Oahu, for the year ending June 30, 1918. 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Seoonid: Million | Acre- 
allons. eet. 

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

Jac cain dc Coie ie dai eda 3.1 0.3 0.57 0.88 18 "54 
RET] ot TR Sy it RR SAE BR 1.6 0 .28 .43 9 27 
September... cu asinine sudias 1.6 .0 .38 .59 11 35 
LL Te a ES ag i CR 31 «0 .26 .40 8 25 
NOVEMDOY ivi tds dimes somes Te ao 8.1 .0 1.08 1.67 32 99 
Devomber:.. ce eS seek 22 .25 2.16 3.34 67 205 
FE Tae eat RE Se SSE 7.4 .25 2.31 3.57 72 220 
TEE RS I wh Sp i SRT 10 1.2 3.42 5.29 96 294 
March... i... at oeesaesin wT onssannas 19 1.2 4.90 7.58 152 466 

Tr] IR RE 28 1.5 8.56 15.2 257 788 
May. a Toad 9.5 1.0 3.22 4.98 100 306 
FUL NR Se le COUR Na SE Le OR a 6.2 Ph 1.93 2.98 58 178 

The Year. . cit sinters soni 28 .0 2.41 3.73 880 2,700             
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WAILELE STREAM NEAR LAIE, OAHU. 

Locarion.—About 3 miles by horse trail southwest of Laie, about 525 feet above sea 
level. 

RECORDS AvArLABLE.—July 30, 1914, to June 30, 1918. 
Gace.—Stevens water-stage recorder on right bank. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable 20 feet above gage. 

CHANNEL AND coNTROL.—Channel straight for about 50 feet above gage; right bank 
sloping and clean; left bank nearly vertical. Control consists of concrete slab 
32 feet long with low-water notch 14 feet long. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, over 4.5 feet about 
11 p. m. April 11, exact stage not known as pencil did not reverse (discharge, 
more than 390 million gallons per day, or 605 second-feet); minimum stage 
recorded, stream dry July 19 to August 13, October 21 to November 4 and Novem- 

ber 10-20. 

1914-1918: Maximum stage recorded, 4.85 feet at 9 a. m. September 23, 1914 

(discharge, about 295 million gallons per day,! or 456 second-feet); stream oc- 
casionally dry. 

Diversions.—None. 
REecuLaTION.—None. 

UriLizaTioN.—Stream not perennial. A small part of the flood discharge is diverted 
at low elevations for sugar-cane irrigation. Station was established to deter- 
mine whether the total flood discharge of streams at 500 feet above sea level will 

justify the construction of a large flood-water storage project in the vicinity. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly 

well defined between 3 and 80 million gallons per day. Operation of water-stage 

recorder satisfactory except part of April. Records fair above 3 million gallons 
per day. : 

Discharge measurements of Wailele Stream mear Laie, Oahu, during the year ending 
June 30, 1918. 

[Made by R. D. Klise.] 

  

  

  

Discharge. 

t Haaet Date. * . eig T14 
(feet). | Second- | Million 

feet. gallons 
per day. 

LT Se TL SA Ye a A LR NS SSS IBS RRL 1.30 49 32 
SE a LE pS EA SA I 1.60 111 72 

i YR A A A EO oA Red .30 9% | «75       
  

1 Probably much too low; rating curve very poorly defined at that stage. 

103502°—19—wsPp 485——17
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Daily discharge, in million gallons, of Waalele Stream near Laie, Oahu, for the year ending 
June 30, 1918. 
  

  

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

s aE nl Eps 30 Qed... 0.4 0.4... .%.. 0.4 0.4 4.4 0.8 9.3 0.8 0.8 
ANGI 0 SEA, gE Ee .4 2% 4 pple «31 .4 2.5 <3 7.4 +3 .8 
| EL YR 1..00a, .4 1 re .4 .4 1.8 .8 | 23 7.4 .8 
sim net {0 m .4 170.8 .8 .4 1.8 3 36 2.5 3 
hg Fra bie I i 88 ECE HER v1 «3 .8 +3 1.8 2.5 1.8 3.4 1.8 8 

| Fp len bi ing sig 50 ot rg) 1.2 5.8 1.2 3.4 1.8 7 1.2 .4 
dig eens Io En 1 «) .4 5.8 .8 2.5 +5 1.2 1.2 4 
ERR SAR RR Ri % hi § 1 .8 4.4 3.4 .4 S > .4 
| SORE EES Cp, iS dose. “3 «1 ok .8 1.2 4.4 3 3.4 “3 .8 

: | Er I Ea Blige +3 5 EER 1.2 «3 DD 2.5 4.4 .8 1.2 

2 12 Ve $ Silat iad wl FE Sr SREY .8 3 2.5 5.81 20 1.2 +8 
12... aise diols. il tl .4 .8 2.5 2.5 29 .8 3.4 

j 5. SRA Mill oS PEA ASE .8 ban BR SHI 71 od 2:5 12 7.4 1:2 1.8 
I TER GT .4 0.4 .4 Pa Wo ERE SER Mi | .8 2.5 3.8 4.4 .8 8 

AD aii seit .4 .4 .4 od Sis vas ak 3.4 2.5 5.8 2.5 . s 2.5 

368. ee ca .4 .4 .4 re 5 .4 2.51:28 7.4 9.3 1.8 

i 3 ER BER Sk WS Sap 4 .4 4 1S RAL 2g 8 4 5.3 5.8 3.4 1.8 3 
18. cen. .4 .4 «4 Af OE LS «1 1.8 1.8 1.8 1.8 .8 .8 
| SR Sa TH .4 .4 Fe. Td opp «1 1.2 1.8 1.2 7.4 -S Sy 
80... eee aa i 3. elie insane <l 1.8 12 1.2 1.8 .8 1.2 

p74 Pe pA KE ni «1 3 ee 1.8 we 1 4 7.4 .8 1.8 +S .8 
7! ER BE et WL LY +] PA .4 “3 4 3.4 .8 4.4 .8 2B 
or, RES EA pny Re Sh .4 Nel 144 Bei .1 .4 .4 1.8 5 1.2 1.8 .8 
y.” SREES pL mp TUNE fof EE 0 .8 Y E35 TR Pagan «1 .4 1.8 1.2 3.2 .8 4.4 .8 
1 RRR RR dl To PEPER .4 tL [ramets a .4 4.4 1.8 1.2 Ss 2.5 .8 

| RENE NTR Ld 23 al rdies 2.5 .4 2.5 2.5 .8 .8 23 - 
V7 Se A enn oll, Wl Ee AR fr Sd incon 1.2 1.8 .8 .8 .4 be 1.8 .8 
J TEN Ea Sond BOE SOTeN oh | cA .4 .8 .8 .8 .4 .8 1.8 .8 
1 A rein Sa NLR .4 od ves .4 S Fi Ve AAG 4.4 3 3.4 .8 
30.1. dak aH as .4 Lk 4 .4 744. 1.2 1.2 1.2 .8 
3 EOP a 3 0 SE SA AW ARRIRAT FART UN TURE el .4 DD a ir esate i ER joc Pig A                         
  

NoTte.—No gage-height record Apr. 11-25; discharge estimated from East Branch of Kahawainui Stream, 
No flow on days for which discharge is not given. 

Monthly discharge of Wailele Stream near Lave, Oahu, for the year ending June 30, 1918. 
  

  

  

    

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Second- | Million | Acre- 
J (mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

daly is nea 1.8 0.0 0.24 0.37 7 23 
August. i la LS Sa 8 .0 «19 «29 6 18 
September: cunt dain aay .8 >1 .26 .40 8 24 
OCLODBL cus atest ima on salami d fg) .0 715 23 5 14 
November 2.5 «0 .36 «56 11 33 
Pecember..... 0. oo 5.8 +1 .83 1.28 26 79 
January... ....i ave ne: 7.4 .4 1.64 2.54 51 156 
HT A Pe DE SMP RE lg 12 +S 3.05 4.72 85 262 
Mare. Sete 26 Ay! 2.97 4.60 92 283 
API. ci Sve ee 36 .8 6.31 9.76 189 581 
0 SR A RL SC JE 9.3 3 1.89 2.92 59 180 
FL Be Sn ge CT Co PURE, BR 3.4 .4 1.00 1.55 30 92 

Tr Set Ce 36 .0 1.56 2.41 569 1,740             
  

EAST BRANCH OF KAHAWAINUI STREAM NEAR LAIE, OAHU. 

Locarion.—Half a mile above junction with West Branch of Kahawainui Stream, 

3 miles by horse trail southwest of Laie, about 500 feet above sea level. 

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

GaAGE.—Stevens water-stage recorder. Datum raised 0.6 foot November 1, 1915. 

DISCHARGE MEASUREMENTS.—Made by wading or from cable 10 feet below gage.
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CHANNEL AND CONTROL.—One channel at all stages; straight for several feet above 
station; bed composed of large boulders; free from vegetation; right bank clean 
and nearly perpendicular; left bank sloping and fairly clean. Control prior to 

October 26, 1915, consisted of a natural dam of large boulders. On November 
1, 1915, a reinforced concrete control, 32 feet long with a low-water notch 15 feet 
long was completed. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.05 feet at 10 

p. m. April 11 (discharge, about 440 million gallons per day, or 682 second-feet); 
channel frequently dry. 

1914-1918: Maximum stage recorded, 5.1 feet at 7 a. m. September 25, 1914 
(discharge, about 650 million gallons per day,! or 1,010 second-feet); channel 
frequently dry. 

DiveErsions.—None. 

REeGuLATION.—None. 

UrmuizatioNn.—Part of the flood discharge is diverted at low elevations to irrigate 
sugar cane. Station was established to determine whether total flood discharge 

at this elevation is sufficient to justify a large flood-water storage project near 
Kahuku. 

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly 
well defined between 3 and 80 million gallons per day. Operation of water- 
stage recorder unsatisfactory at times. Record poor due to small amount of water. 

The following discharge measurement was made by R. D. Klise: 
April 24, 1917: Gage height, 0.31 foot; discharge, 1.0 second-foot, or 0.65 million 

gallons per day. 

Daily discharge, in million gallons, of East Branch of Kahawainui Stream near Late, 
Oahu, for the year ending June 30, 1918. 
  

  

e
l
 
a
 

wl
vi

e 
wi
 

. 
r
e
 

m
e
e
 

e
e
 
e
e
 

Pe
t 

bt
 
 
t
 b
t 
B
O
R
O
 

DO
 
DO
DD
 

Ha
 
DO

DD
 
W
O
 

Ft
 

i 
b
d
 i
n 

bd
 

pa 
fe
d 

et
 
et

 
t
d
 

DD 
HS

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

| PURER CN Tue slr IR oe Ga, BERL 0. cana 2.1 0.4 5.0 0.4 0 
Set En ast ead AIOREAIER! Shinai Sts Baie Maan NR IIRC Y 4 .4 4.2 -s 
| CRE ERE Laie | EI aren] TERR Gch abate, CRIES iy .4 .4 11 4.2 
TE wear ERE IE Oe Cae 0.4 rg Wem .4 .4 17 2.1 
Bh i NU ik Lea .4 .4 11 1.1 1.6 2.1 1.6 

| pe Rr Re Bal adie Ia UES oY 2.1 at 1. 2.1 1.% 1.1 
SR TE EN RTT ON LL .2 3.5 .4 bY | hyd .4 7 
SI A EE SS PIS Ba mail Sl nde ol 2.1 1.6 .4 2 .4 

| EAR EEE SH EL gO 0.20... ERs .4 | 1.6 et 1.6 .4 
1 SPE Ne OG. SRR {TIN 1.1 .4 vel 2.1 4.2 .4 1 

i 5 RIT ton) ORT ) Sy PEE, Col BIRERG EY Wi .4 .4 5.0 9.6 9 
1 a SN RI CORT Th Peli SRE IRE .4 .4 .4 2.8 15 .4 2. 
1 ag RRR LAR A LR ERT ail KLAR Rd TE pea Re 4 .2 .4 7:2 4.2 .4 : 

: iL. PERRI met RalE gr dC pM) SIRE CR! IMR 2 .4 lk 5.0 2.8 .4 v 
i ATR a (REAR. J IR or BEER Cpl SE 2 1.6 +2 4.2 1.6 2 2 

1 EAI MER OR Mate 08 SEL aieaet os 2 .2 «2 17 4.2 5.0 i 
1 am BN SI hg Sf BYE 60 1 Be 0.2 0. i AS 2 2.8 4.2 2.1 2.1 
BS ns nas BE SR i ee Net wes e iw ie en AL ple 1.1 .4 1.6 1.1 .4 
AVES IER DOR Ble al BIOS R IT hb ts avin  § .4 3.1 4.2 .4 
| EPR MIRE rn ci Heat Se BC IN 1.1 6.0 1:3 1.1 .2 

p | SRA RD T0 hE UA LL Se ROR STO IU Yel food is “2 2.8 Ry 13 2 
mbites Ey pany er BR Be ul ee -d 1.1 Wi 2.8 2 
1 ER SR i WE CH ON, Cte SR 2 ol wl «7 .2 
Ds i ee A err ae a PTR Wee L1 .4 i .4 2.8 
A NET pe Ba ERE a NRE TI a SE 2.1 Hy: 1.1 .4 3.5 

| ER aR Tl BERET SSE (a v2 BE a She 1:1 1.1 .4 .4 PY | 
7 (ERENT Seb BOISE ae 14 .4 4 .4 .4 og 
TET TR SRE TT TRE Tal I IRR Si 2 ¥ .4 .4 .4 .4 1 
CE Seta IRE 1 a ali 2% 21 2.81....0. 2.8 4) 21 
| EST CCMA TRAGER SABRE So ITY TR SX Ip Te PLT NE 2.80.0. j 2A .4 | 
EP NET Eh SO I PRET IE a RET Da Mn : TY BRITS os een 4 8 Ua Ger                       
Note.—No gage-height record Nov. 4-21, Jan. 5-29, June 5 and 6; discharge estimated from record of 

‘Wailele Stream. No flow on days for which discharge is not given. 
  

1 Revised.
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Monthly discharge of East Branch of Kahawainui Stream mear Laie, Oahu, for the year 
ending June 30, 1918. 

  

  

  

  

        

Discharge. Total run-off. 

Month. Million gallons per day. . 

Sevons- Million | Acre- 
gallons. feet. 

Maximum. | Minimum. | Mean. (mean) 

FOYE. A Lae Sain opie 23 0.7 0.0 0.03 0.05 1 3 
Ocober, i. vrei su .2 20 01 .02 0 1 
November. a. oricane Hit 00 2.1 «0 23 .36 7 21 
Tg Se Che I el, 3.5 .0 40 62 12 38 
Jaary.. oo an re a ae 2.8 +0 78 1.21 24 74 
Webruary. «2: sm SRS LIL 6.0 .2 1.07 1.66 30 92 
Marvel: 2. mi Bl 17 .4 2.20 3.40 68 209 
Ane rE ee, 17 .2 3.34 5.17 100 308 

Yr rm a aad 5.0 .2 1:1 1.72 34 106 
Jame. ae DR Ey 2.1 2 41 63 12 38 

I a SA al | 17 .0 79 1.22 288 890       
  

Note.—No flow August and September. 

EAST BRANCH OF MALAEKAHANA STREAM NEAR KAHUKU, OAHU. 

LocaTioNn.—About three-quarters of a mile above junction with Middle Branch of 
Malaekahana Stream and 3% miles, by horse trail, south of Kahuku, about 375 
feet above sea level. ; 

REcorDS AVAILABLE.—July 31, 1914, to June 30, 1918. 

GAGE.—Stevens water-stage ronorder, Original staff gage, established on July 31, 
1914, was washed out by flood September 24, 1914. From September 25, 1914, to 
May 28, 1915, a reference point consisting of 20-penny nail in kukui tree on left 
bank 50 feet upstream, at same datum as staff gage, was used to check gage heights. 

On May 28, 1915, a new staff gage was established at the original datum. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable about 5 feet upstream 

from staff gage. 

CHANNEL AND cONTROL.—One channel at all stages; straight for several hundred feet 
above gage; bed composed of loose boulders and gravel; right bank at gage clean 
and nearly vertical; left bank has gradual slope and above ordinary flood stages 
is covered with small trees and vegetation; cross section same for several hun- 
dred feet upstream. Reinforced concrete control completed November 9, 1915, 

is 33 feet long with a 14-foot notch for low water. Original control consisted of 

a concrete slab 2 feet wide, with a small notch for low flow, between larger 
boulders, about 6 feet below gage; this control was destroyed by the flood Sep- 
tember 24, 1914. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.5 feet at 10.15 
p- m. April 11 (discharge, 320 million gallons per day, or 496 second-feet); channel 

dry most of time July to December. 

1914-1918: Maximum stage recorded, 5.05 feet at 5 a. m. September 25, 1914 

(discharge, about 378 million gallons per day, or 585 second-feet); channel fre- 
quently dry. 

Diversions.—None. 
ReauraTion.—None. 

UriLizatioN.—Stream not perennial. A small part of the flood discharge is diverted 

at low elevations for irrigation of sugar cane. *Station was established to determine 
whether the total flood discharge at an elevation of about 350 feet above sea level 

will justify the construction of a large flood-water storage project near Kahuku.
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AccurAcy.—Stage-discharge relation practically permanent. Rating curve well 

defined between 2 and 12 million gallons per day. Operation of water-stage 
recorder unsatisfactory at times. Records fair. 

The following discharge measurement was made by R. D. Klise: 

April 25, 1918: Gage height, 0.14 foot; discharge, 1.15 second-feet, or 0.75 million 
gallons per day. 

Daily discharge, in million gallons, of East Branch of Malaekahana Stream near Kahuku, 
Oahu, for the year ending June 30, 1918. 
  

  

              

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

re rinses 0:3. A sR 0.3 1.8 1.0 4.5 1.0 0.3 
yA PRN 1 hn gH 7 7 Data a A RR [Rl .3 1.0 1.0 4.5 1.0 .3 
Buin ais sien BBE ae TIRES, Le .3 1.0 1.0 12 7.5 .3 
AEE Ema Bal Y0sl voz... .3 1.0 1.0 24 2.6 .3 
A OR RD 2: ERENT CNR ER 1.0 1.0 1.8 5.5 2.6 .3 

REE RT CM U8 LARS SR RR 3 2.6 1.0 1.8 2.6 2.6 1.8 .3 
Er i Sade nN ye) RR Se LER I BR LL 3.5 .3 1.0 1.8 1.8 1.0 .3 
FERRER gpl SA eae edo TN ey Loli .3 3.5 1.8 1.0 1.8 1.0 %, 
tn ebsmnns somal 0) ABR Ta COR .3 1.0 2.6 1.0 4.5 1.0 .3 

10. i ei LE ey Wi ne 1.0 .3 1.0 2.6 6.5 1.0 1.8 

i FEN ER nl ME EE DR SO LI 1.0 3 1.0 5.5 15 1.0 1.0 
: I] CE SEA SE RIN DES nile .3 "3 1.0 3.5 17 1.0 2.6 
i bE a PO, HB Srey Lo ti ER Jems ay 1.0 8.6 4.5 1.0 1.8 
LR I rn ENG I fel A Er Tine! Ra ne i 2 Sn Sr 1.0 5.5 “3.5 1.0 1.0 
1 SET Shanes seRR Rte VER ETE SR Sieien KEONNEG, WER 3.5 1.0 7.5 2.6 1.0 3.5 

X00. Ll nH nh FR a NR, CR RR .3 1.0 17 5.5 7.5 2.6 
NR RC Ah OL SA 5 1 CR WR +3 4.5 6.5 3.5 2.6 1.0 
Rag BS a nto LARNER ed lt i DARI BST ped 1.8 1.0 2.6 1.8 1.8 1.0 
+1 PERE NNR 0 §. Te: [USSD I Gr ET SG LT pt 1.8 1.8 2.6 7.0 1.0 1.0 
1 SRC, TILE Pa ti ORR tT RIE nr 2.6 7.5 1.8 4.5 1.0 1.0 

2] SO BERR ER INI ORE Rn TR 1:0 100.5 1.0 3.5 1.8 3.5 1.0 1.0 
er RRR Ri BTR E Ste i Beet £0 1.0 1.8 4.5 1.0 1.0 
DRT © AE SIRT G8 CL I! Da GEUILY man SRR 1.0 1.0 1.8 3.5 1.8 1.0 
LL PRON RRR ee Sa IDA PR SR 2.6 1.0 1.8 2.6 6.5 1.0 
2S a La COS RL SR tn AL Es iad 6.5 30) «:1.8 1.0 3.5 1.0 

rE SRR a WC EE 1.8 rn 3.5 1.8 1.0 1.0 1.8 1.0 
8 Ry OREN So EE ES 1:0 [unt 1.8 1.0 .3 1.0 1.8 1.0 
IRD rg ng. fe TBE, Sia .3 1.0 1.0 1.0 .3 1.0 1.8 1.0 
20s. . ets es es Het slr seas 3 vo, Be 2.6 1.0 2.6 1.0 
A Ea Ae 9 RI Sead S al BETO IR gh Pe 1.8 1.0 .3 1.0 
LE SE SURE MEE, pf SE a EES ROR 1.8 aa LO. so. eB faint       
  

Nore.—No gage height record Jan. 1-4, Apr. 19-24, and June 26-30; discharge estimated from records for 
neighboring streams. Ne flow on days for which discharge is not given. 

Monthly discharge of East Branch of Malaekahana Stream near Kahuku, Oahu, for the 
year ending June 30, 1918. 
  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Second. Million | Acre. 
gallons. eet. 

Maximum. | Minimum, | Mean, | (f2€an) 

UT A EE Se Se Re A i 1.0 0.0 0.10 0.15 3 10 
October... Bo. vt. oc. Ts 2 .0 01 .02 0 
NOYOINDOL. ocd cs save ie in as Pn «: 18 .0 19 .29 6 17 
DOCOMBOT. irs ies dere a vibe d 3.5 .0 .33 .51 10 31 
DT UTD as Sp iL) RAE (el 7.5 0 1.69 2.61 52 161 
et ba Gb ve 7.5 1.0 1.65 2.55 46 142 
Maren. ov aa SE eer 17 3 2.96 4.58 92 282 
April. os aa aE 24 1.0 5.09 7.88 153 469 

LI Rh LL RP ERE 7.5 .3 1.99 3.08 62 189 
JUNO: ohn a RR 3.5 .3 1.03 1.59 31 95 

PRE Yoon... vis sits vihusanns 24 .0 1.25 1.93 455 1,400               
NotE.—No flow August and September.
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MIDDLE BRANCH OF MALAEKAHANA STREAM NEAR KAHUKU, OAHU. 

Location.—About a mile above junction with East Branch of Malaekahana stream, 

3% miles by horse trail south of Kakuku, and about 440 feet above sea level. 
REecorps AvarLaBLE.—July 31, 1914, to June 30, 1918. 

GAaGeE.—Stevens water-stage recorder. Gage datum lowered 1 foot September 25, 
1914, to avoid minus readings. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable 15 feet downstream from 
staff gage. 

CHANNEL AND CONTROL.—One channel at all stages; composed of loose boulders and 

gravel, free from vegetation, and straight for several hundred feet above gage; at 
the gage right bank clean and nearly vertical; left bank slopes gradually and above 

ordinary flood stages is covered with trees and vegetation. Reinforced concrete 
control completed November 20, 1915, replacing concrete control washed out 

September 24, 1914. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.65 feet at 11.30 

p. m. April 11 (discharge, 180 million gallons per day, or 279 second-feet); channel 

dry most of year. 
1914-1918: Maximum stage recorded, 3.40 feet at 9.30 p. m. January 7, 1916 

(discharge, about 200 million gallons per day, or 309 second-feet); channel dry 
greater part of the time. 

Diversions.—None. 

REecuraTION.—NoDe. 
UriLizaTioON.—Stream not perennial. A small part of the flood discharge is diverted 

at low elevations for irrigation of sugar cane. Station was established to deter- 
mine whether the total flood discharge at an elevation of about 400 feet above 

sea level will justify the construction of a large flood-water storage project near 
Kakuku. 

Accuracy.—Stage-discharge relation assumed permanent. Rating curve fairly well 

defined for previous year. Operation of water-stage recorder satisfactory. 

Records poor. 

  

No discharge measurements made during year. 

Daily discharge, in million gallons, of Middle Branch of Malaekahana Stream near Kahuku, 
Oahu, for the year ending June 30, 1918. 

  

  

  

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

footie CURSE yl Doaupttes EW ag Rs I alecnnd 16. aay 8.5 16 pe 2.5 
en sieve shen eis 1.2 1... 1.2 C08 Se iy SRR Ny 2.5 58 eS aenns .5 
Be inesicnvaliomnss Y.2: one 8.02 aS : ver ER Si sn 1.21 1.2 oD aon 
4, cobb fein... 32 icece 23 12 dia... {1} nl ee 5 .05611.2 5.8 {unin soya to nee 

Disease marion 3 2<t{eciue- 2.5 2 ene ue 0 ie eins 2.5 .:5.8 .5 ! 8 go a 

1 EN 5:32 .5 1 IE Erte 
| EETTTTLET EECPEE: L2 |...... S112 fee... CY al ahaa MARES ER TREY 0 il ied 
QE PE Rp FR! 1.220.087.0605 .5 1.....0- 

+ SRT el, DRE +D + D Y 2]. 5a] esns 
Ss sp gein nas 0.051.123 | it data) ly aR 
9. nnn v2 fue Lo NH SR DBs vases irr tiirelen 
§ MEE dl SR 1:2. sd 5 MT sein Joi % $ c gl Linde 4 

20... cans 2.5 5 oD 47 AEN] WE 
Wo aaa sas 32-112: 14.0 2 EERO v.! Ed 2 1.2 .5 5 JE SCRE Sl Nel 
ERIE SBR 0511.2 [35 4 ERS 28.. aay 05 .05 .05 tr WiC Bs 
13. . cena se Seven 5.8 | 5.8 7 1.2 29.. i 98 ER Won 5 7% To ME: PAR 
C REDREROL dL pa 5. 8:0d. 0 | 0 a 80-5 10 aia .5 I iceciiiaienes 
19. a ananid 3:2 [reser 4.0 2-1. cocnfr.e.e 31 HB og Fo 5 EE CERRY SAL Be                             
  

No1E.—No flow on days for which discharge is not given.
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Monthly discharge of Middle Branch of Malaekahana Stream near Kahuku, Oahu, for year 
ending June 30, 1918. 

  

  

  

  

  
    

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | Minion | Acre- 

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

LTE a RE ere ee ta 10 0.0 1.15 1.78 36 109 
Nobruary o.oo site ib 5.8 .0 1.01 1.56 28 87 
Murch... ed es ites 16 | 1.54 2.38 48 147 
0 hn Ea NL TR RR REL 35 +0 3.58 5.54 107 330 
May i 2.5 0 . 36 7 11 34 
June. ..c.. a a sa 2.5 0 .16 .25 5 15 

1 TET eRe TI Pr BRE INTE RR Mp SR aE | 235 722         
  

NoTe.—No flow July to December. 

RIGHT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, 
OAHU. 

LocarioNn.—About 200 feet upstream from intake of Wahiawa Water Co.’s tunnel, 
which is at confluence of right and left branches, or two main branches, of North 
Fork, about 8 miles northeast of Wahiawa. 

RECORDS AVAILABLE.—May 29, 1913, to June 30, 1918. 
Gace.—Stevens water-stage recorder on left bank. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 20 feet upstream 
from gage. 

CHANNEL AND coNTROL.—Channel is a straight stretch 200 feet long that has been 

cleared of boulders. Banks steep and flow well distributed and confined. Nat- 
ural control of large boulders has been improved somewhat for low-water stages. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5 feet at 8.35 
a. m. April 11 (discharge, 280 million gallons per day, or 434 second-feet); mini- 
stage recorded, 1.35 feet October 9 and 10 (discharge, 0.6 million gallons per day, 

or 0.9 second-foot). 
1913-1918: Maximum stage recorded, 6.9 feet 10 p. m. November 8, 1914, 

(discharge, estimated by extension of rating curve, 560 million gallons per day, or 

866 second-feet); minimum daily discharge, March, 1914 (0.2 million gallons per 
day, or 0.3 second-foot). 

Diversions.—None. 
RecuraTioN.—None. 

UrmuizatioN .—Wahiawa Water Co.’s ditch diverts entire low-water flow of both right 
and left branches of North Fork, for domestic water supply and irrigation in 

vicinity of Wahiawa. All water, except the low flow, from North Fork is 
impounded in Wahiawa reservoir for irrigation of sugar cane on Waialua planta- 
tion. : 

Accuracy.—Stage-discharge relation not permanent. Drift lodged on control April 
11 and was not removed until after June 30. Rating curve used July 1 to April 11 

well defined between 2 and 200 million gallons per day. Curve used April 12 to 

June 30 fairly well defined. Operation of water-stage recorder satisfactory, except 

January 4-8 and March 29 to April 16, for which periods there are no gage heights. 
Discharge estimated from flow of Left Branch of North Fork of Kaukonahua 

January 4-8, March 29 to April 4, and April 10-16; discharge estimated April 5-9. ° 
Records fair when water-stage recorder was operating; poor at other times. 

-
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Discharge measurements of Right Branch of North Fork of Kaukonahua near Wahiawa, 
Oahu, during the year ending June 30, 1918. 
  

  

  

Discharge. 

D Made b Wi M ate. ade by— eig illion 
(feet). | S920nd- | gains 

> per day. 

July 2... 5; HA BAIS oN Ein Es 1.57 2.7 17 
Qet. 2. 50.0000 B.D. RSet ee men nmi vi sn mame Sw FRE 1 PE 1.42 .95 
Nov. 2. 5. .2.0..00 7 [IRR Tap Sei Tl rR BN Sa 1.39 .65 .4 
Mar-5, o. counalos in et CE Pry iT SI Sale neni 2.27 16 
Mays... lo. LL TEE IRE SL EN a I CI al LRN Ci 1.75 3.5 2.2 
Jane. oad RA BR me lA Se EET 2.14 15.6 10           

Daily discharge, in million gallons, of Right Branch of North Fork of Kaukonahua Stream 
near Wahiawa, Oahu, for the year ending June 30, 1918. 
  

  

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

SPITE 2.0 0.8 1.6 0.8 0.5 1.6 1116.5 5.9 4.4 3.1 7.3 
Dna pre eee 1.6 .8 1.3 «3 .5 1.1 .8 5-2 5.2 7-5 2.3 3.0 
+! pila rn nt ane 3.1 .8 io «3 9.0 1.6 .8 4.4 521 2 85 5.0 
FO a 3.8 “3 3 +5 4.4 2.6 .8 3.8 6.8 75 7-3 3.9 
RR 2.0 “3 <5 + 53: 10.2 3.1 1.2 7.8 | 14.8 | 30 10. 2 3.9 

Ra Sd 1.6 .8 .5 +8. 13.2 5.9 1.2 6.81 11.7] 12 7.3 3-1 
LAS TAG TS 1.6 1.6 NY 5 3.8 4.4 2.0 7.8 6.8 4.4 Va 1.8 
Se 2.6 .8 «3 HE 3.1 2.0 4.0 9.0 5.2 3.8 3.1 1.3 
LOR ASE 10.2 +d +3 .4 2.0 2.0 1:17.26 36 18 2.3 3.1 

10... io 13.2 .5 i) .4 3:1 5.2 «8 59 33 75 2.3 6.1 

iN [oat 5.9 2.6 35 .8 1.6 2.6 3.8 5.2 | 102 65 3.1 3.1 
an AE 3.1 3.1 1.6 .5 1.6 3.8 4.4 5.2 | 68 75 2.3 18 
aie 2.6 4.4 5.2 1.1 1.1 3.1 9.0 4.41 49 45 3.1 8.5 

; LDR et 2.0 1.6 3.1 4.4 1.1 3.1 7.8 3.8] 26 38 1.8 3.9 
: 3 AR 2.0 2.0 2.0 1.6 1.1 2.0 5.9 3.1] 20 16 1.8 10. 2 

i LRA SE 1:0 9.0 3.1 Ss Li 1.6 2.6 3.1} 33 20 12 8.5 
Nl eonvnarsodzsss 7.8 2.0 5.2 8 .8 1.3 2.0 | 14.8) 14.8 18 5.0 3.9 
18st ails 2.0 3731 2.0 .5 .8 11 4+11.7 38 ALT (212 2.3 2.3 
39. cee. isis. 1.6 .8 Li +5 3 1 9.0 3.8]:16.5%1 20 2.3 2.3 
20. Sand 1.6 .8 1.1 3.1 .8 1.1 4.4 | 14.8 9.0 16 2.3 7.3 

YL tS Sl 1.0 .8 1.2 5.9 .8 1.1 3.1] 26 7.8 8.5 1.8 5.0 
22k ah. 1.6 .8 .8 5.9 .8 6.8 2.6 10.2 6.8 | 10.2 1.8 3.9 
a TRL el 1.6 5.9 .8 5.2 +3 1.6 3.8 6.8 5.9 7.3 2.3 5.0 
TT PC Fa 1.1 5.2 .8 1.6 2.0 11 5.94 10.2 131.7 7.3 1.8 7.3 
2 essa sa sens 1.6 2.0 -2 1.1 3.8 1.1 6.8] 18.2 9.0 6.1 | 14 3.9 

| MIRE CRIN IE 1:1 1.1 Il kil 3.8 L1 6.8 7.8 5.9 6.1 2.3 3.1 
1 ARR 1.1 1.1 2.6 .8 6.8 6.8 3.8 7.8 5.2 6.1 8.5 3.1 
yA EES .8 1.1 1.1 .8 2.6 2.6 3.1 5.9 5.9 501 28 85 
| RARE eB .8 i Fs 1.6 .8 2.0 1.61 313.20. ..5-- 5.2 3.9] 33 3.1 
| SE, er Po 1.6 18 1 .8 2.6 L111 35.20. 4.4 3.1] 18 2.3 
{Rb Sis 1.1 L.61]....0. Ae 8 1.1 5.2 seven AT TG Tr 4 Ge BORA                         
  

Monthly discharge of Right Branch of North Fork of Kaukonahua Stream near Wahiawa, 
Oahu, for the year ending June 30, 1918. 
  

  

  

  

      

Discharge. Total run-off. 

Month. Million gallons per day. rs : 
° ongu Jury Soond Million Acre- 

Maximum. | Minimum. | Mean. | (mean). | 8allons. feet. 

{1h he A Re Ng. 13.2 0.8 2.77 4.29 86 264 
AUgust. .... rel. 9.0 oH 1.87 2.89 58 178 
September. joven cma nivida tess 5.2 .5 1.46 2.26 4 134 
IT re eT eR RR Le es, 5.9 .4 1.43 2.21 44 136 
November Si. 5. Lh li ae di 13.2 Pr 2.89 4.47 87 266 
DECOIIDOr. «vei tats dee ain 6. 8 1.1 2.45 3.79 76 233 
iL cg Sal ul el Spt 13.2 .8 4. 58 7.09 142 436 
February: J. finieiimiidion. 26 3.1 8. 86 13.7 248 761 
March... seal tak sens He 102 3.8 17.8 27.5 552 1,690 
Aprile... ein ada ea sees 75 3.1 21.5 33.3 645 1,980 
BY ret eee ee Se cites 33 1.8 6.59 10.2 204 627 

June: sa ee Ea en 18 1.3 5.12 7.92 154 471 

The Fear; ii. srsassssessmsomaine 102 .4 6.41 9. 92 2,340 7,180            
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LEFT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, OAHU. 

LocatioN.—100 feet above intake of Wahiawa Water Co.’s tunnel, which is at con- 

fluence of right and left branches, or two main branches of North Fork, about 8 
miles northeast of Wahiawa. 

RECORDS AVAILABLE.—May 25, 1913, to June 30, 1918. 
GaceE.—Stevens water-stage recorder on left bank. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable at gage. 
CHANNEL AND coNTROL.—Channel straight for 100 feet above and below gage; fairly 

uniform in cross section with high, wooded banks; only one channel at all stages. 

Stream bed composed of boulders and gravel. Control composed of large 
boulders; fairly permanent. 

EXTREMES OF DISCHARGE.—1913-1918: Maximum stage recorded, 8.48 feet at 2.45 

p. m. April 12, 1918 (discharge, 1,000 million gallons per day, or 1,550 second- 
feet); minimum stage recorded, 0.85 foot February 9 and 19, 1915 (discharge, 0.25 
million gallons per day, or 0.37 second-foot). Minimum stage recorded during 

year, 0.9 foot November 2 (discharge, 0.7 million gallons per day, or 1.1 second- 
feet). 

Diversions.—None. 

REeGurATION.—None. 

Uriuization.—Wahiawa Water Co’s tunnel diverts entire low-water flow of both 
right and left branches of North Fork, for domestic water supply and irrigation 

in vicinity of Wahiawa. All water, except the low flow from North Fork, is im- 

pounded in Wahiawa reservoir for irrigation of sugar cane or Waialua Plantation. 
Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well 

defined, applicable July 1 to April 11 and April 12 to June 30. Operation of 

water-stage recorder satisfactory, except for the following periods which have 
been estimated from flow of Right Branch of North Fork of Kaukonahua Stream, 
July 3-5, August 6-9, 11, 12, February 10, 11, and March 14-22. No record April 
5-9; discharge estimated. Records fair when water-stage recorder was operating 
and poor at other times. 

Discharge measurements of Left Branch of North Fork of Kaukonahua Stream near 
Wahiawa, Oahu, during the year ending June 30, 1918. 

  

  

  

Discharge. 

Date Made b vA ate. e by— eig Tis 
(feet). | Second- Million 

feet gallons 
. per day. 

July 2:...5..4 HA RBiAustin:G 8 i seid cies indeisnes 1.12 4.1 2.7 
Qet. 2... 2.x: B.D. RUS ro... ali tnt i aarti 1.00 1.95 1.2 
Nov. 2 3 YE, CR np rR SE Se LR SES ok IR .91 Lt ry 
Mar. 5... dvolians 031 SE A SR A A Sr nN OA TS IN ER 2.08 58 37 
May W4........0 0 [RE RE rT SRL SER Ry. 2 ERE En 1.28 4.9 3.2 
June 20,......5)- ... [¢ 11S ARNE tle REVERS Re Aor Sy SE Oe 1.84 29 19         
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Daily discharge, in million gallons, of Left Branch of North Fork of Kaukonahua Stream 
near Wahiawa, Oahu, for the year ending June 30, 1918. 
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Day. July. | Aug. | Sept. | Oct. | Nov. | Dec Jan. | Feb. | Mar. | Apr. | May. | June 

2.5 1.5 2.5 2.0 1.0 2.5 1.5 7.5 5.5 6.5 4.6 6. 
2.5 1.5 1.35 1.3 ad 2.0 5 4.6 4.6 10 3.8 5. 
5.5 1.5 1.5 1.5 17 2.5 15 3.8 55} 30 24 4, 
6.5 1.5 1.3 1.5 6.5 3.8 1.3 3.8 6.5 | 109 21 3. 
3.8 1.5 1.5 2.5 19 3.2 2.0 5.5%. 40 12 3. 

Pe pd iki ed 3.8 1.5 1.3 46 | 17 13 2.0 5.5117 : {7d ni 3. 
SP Ce Seg FL 3.8 L535 1.3 L5 5.5 6.5 3.2 4.6 7.3 6.5 4.6 3. 
EEA aba 3.8 1.5 1.5 1.0 4.6 3.8 6. 5 10 5.5 5.5 3.8 3. 
Sle Eta Je hI 19 1.5 1.5 1.0 3.8 3.8 2.0) 48 24 27 4.6 3. 
30:00. 0500 27 1.5 1.5 1.0 4.6 8.8 15 7.5] 48 109 6.5 5. 

i J PE | 8.8 3.8 1.5 2.0 2.5 5.5 1.5 6.5] 217 99 %-5 3. 
: Eigen 5.5 5.5 3.2 1.5 2.5 a 3.2 6.5 | 136 109 5.5 40 
: +38 Bn Rs NE 4.6 | 10 24 2.5 2.5 10 3.2 551 70 70 6.5 12 
14...;i. pon 3.8 3.2 6.5 6.5 2.5 6.5 4.6 4.6 33 56 3.8 5.5 
i Pg har ih 3.8% 15 3.8 2.5 2.0 5.5 3.8 3.81 24 21 3.8 17 

16 se. 5.5 13 5.5 2.0 2.0 4.6 2.5 3.8] 48 24 30 10 
A a 6.5 3.8 6.5 1.5 2.0 3.8 2.0 19 17 19 10 5.5 
18... ni a 3.8 2.0 3.2 1.5 5 3.8 4.6 4.6 13 12 5.5 5.5 
10s oil, 3.2 2.0 2.0 L5 2.0 3.8 4.6 3.8] 19 36 5.5 4.6 
i | LE ERP 2.5 2.0 2.0 3.8 2.0 3.2 2.5 17 10 15 5.5 12 

#3 TRE SAY A 2.5 1.5 2.0 6.5 2.0 3.2 2.0721 8.8] 10 4.6 10 
RY i iia 2.5 3.2 1:5 7.5 2.0] 10 2.0 8.8 7.5 |: 12 4.6 10 
ae a la aE 2.5 8.8 1.5 6.5 2.0 32 2.5 0.5 7.35 8.8 5.5 10 
YL TRS a A 2D 4.6 2.0 3.2 4.6 2.5 3.84 ..:6.5(i13 7.5 5.5 10 
FREER 3.2 2.0 2.0 2.5 5.5 2.5 3.8 13 17 6.5 | 24 5.5 

2.0 1:5 3.8 2.0 6.5 2.0 4.6 | 40 10 6.5 9.5 4.6 
2.0 1.3 5.5 2.0 8.8 0D 3.2 oD oD 7.51 -21 4.6 
2.0 1.5 2.5 2.0 4.6 33 2.5 6.5 5 6.5] 27 21 
1.5 1.5 3.8 2.0 4.6 Sp le BE TOR 5 4.6 | 36 8.8 
3.2 2.5 2.5 2.0 5.5 2.0 VIE be PRR 6.5 46 15 yl 
2.0 2.51. ..30: 2:08] saves 15 4.8 Lani BB yr Less AR Epa 

  

                        
  

Monthly discharge of Left Branch of North Fork of Kaukonahua Stream near Wahiawa, 
g Oahu, for the year ending June 30, 1918. 

  

  

  

  

  
  

Discharge. Total run-off. 

Month. illi allons per day. Million gallons per day Seconds Mio 

feet Acre-feet. 
(mean) gallons. 

Maximum. | Minimum. | Mean. 

ET TS RE SE 27 1.5 4.91 7.60 152 467 
Augustoc.  ii.. i a Sd 15 1.5 3.43 5.31 106 326 
September oe Cee 24 3.5 3.38 5.23 101 311 
October... 8... So SRE als 7.5 1.0 2.63 4.07 82 250 

19 4 4,91 7.60 147 452 
13 1.5 4, 67 7-29 145 444 
12 L5 3. 36 5.20 104 320 
48 3.8 10.2 15.8 286 876 

217 4.6 26.8 41.5 830 2,550 
109 4.6 29.9 46.3 896 2,750 
36 3.8 10. 8 16.7 334 1,030 
40 3.2 8.35 12.9 250 769 

217 .t 9.41 14.6 3,430 10, 500 
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MISCELLANEOUS MEASUREMENTS. 

Measurements of streams and ditches on the island of Oahu at 

points other than regular gaging stations are listed below: 

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

  

  

  

Discharge. 

Localit Pots A Date. Stream. ocality. eig Po 
(feet). | Second- Mm 

feet. per day 

July 9 Raha lL Near Rahaman. cas it nan 0.91 24 16 
10  Kolaamiie... oo noaianiadd At elevation 1,900 feet, near Hauula.| 1.37 3.9. 2.5 

AYE. 2 Ma0le eo hrm in Hillebrand Glen, 200 feet below di- 3 
Version Aa... 1... an a sivsn]ene tones .06 .04 

Apr. 22 | South Fork of Kaukonahua..| Below United States Army Reser- 
voir near Wahiawa................ 1.34 34 22 

May 223%..,.. 0: vo ih avsnnnins sian stastes ad 1 {PR i PU SY Re .46 3.0 1.9 
Ang, Sr Wahoh..... 00.0 iin Near Fanuld oo. oie. ital od oid, 17 5.9 3.8 
Dec. 20 1..... do... ... 30. ies Laney oo SE BRL pe of RR a 62 4.0 2.6 
Feb. 27 |..... do. rh ad mer ep J SIRT we 72 4.2 2.3 
June 6%..... 1) i Rr IS Sn Fi TL HATE Se og Brie a TR 82 8.7 5.6           
  

Nore.—Measurements made at former gaging stations, except Maole. 

ISLAND OF MAUI 

HONOKAHAU STREAM NEAR HONOKAHAU, MAUL 

LocaTion.—1,000 feet above intake of Honokahau ditch, about 6 miles southeast 
of Honokahau. 

RECORDS AvAILABLE.—March 6, 1913, to June 30, 1918. 

GaceE.—Stevens water-stage recorder. 

Di1scHARGE MEASUREMENTS.—Made by wading or from cable 400 feet below gage. 
CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet below and 

50 feet above gage; right bank slopes gently; left bank is vertical wall of rock. 
Control composed of large boulders; seldom shifts. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.50 feet at 6.30 

a. m. April 3 (discharge, about 1,100 million gallons per day, or 1,700 second-feet); 
minimum stage recorded, 1.4 feet December 11-13, 17 and 18 (discharge, 6.0 
million gallons per day, or 9.3 second-feet). 

1913-1918: Maximum stage recorded, 8.25 feet at 7.30 a. m. January 18, 1916 
(discharge, computed from extension of rating curve, about 1,900 million gallons 

per day, or 2,940 second-feet): minimum stage recorded (see preceding para- 
graph). 

Diversions.—None. 

REGcuLATION.—None. 

UriuizaTioN.—Low flow of stream all diverted by Honokahau ditch for irrigation 
of sugar cane and for power development. 

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 
to March 10 well defined between 6 and 60 million gallons per day; curve used 

March 11 to June 30 poorly defined. Operation of water-stage recorder satis- 

factory except no record, or only part record July 17-19, 23-27, August 10, 11, 

14-24, and April 11-13; discharge estimated from flow of neighboring streams. 
Records fair when water-stage was operating properly July 1 to March 10; poor 
for other periods.
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Discharge measurements of Honokahaw Stream near Honokahaw, Maui, during the year 
ending June 30, 1918. 

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

    

  

Discharge. Discharge. 

Dat oo ot Dat age. ate. eig 113 ate. eig a 
(feet). | Second- nln (feet). | Second- Jilin 

feet. gallons feet. gal.ons 
per day. per day. 

ANZ BY. ii season 1.57 16.0 10 ToD. 8....00..080..:% 1.43 10.2 6.5 
Nov... ... ...co. 1.51 13.5 8.7 HU May 10... 00 hie 2.58 125 81                   

Daily discharge, tn million gallons, of Honokahaw Stream near Homokahaw, Maui, for 
the year ending June 30, 1918. 
  

  

  

  

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

14 1 17 (4 Say fo TG 3 5 8.41 12 %.2:1:716 16 33 23 25 
14 19 9.7 8.4 8.4 9.7 7.2 7.2 33 112 21 21 
12 | 14 9.7 8.4 8.4 8.4 2 2 40 196 25 19 
7-{.4 9.7 8.4] 16 8.4 8.4 7.2 54 33 112 19 
21 | 14 9.7 0. 7:17 7.2 8.4 re 30 80 36 19 

14 | 14 9.7] 14 17 7.2 8.4 7.2 14 107 23 19 
121 19 9.7 9.7] 36 7.2 7.2 7.2 21 33 23 19 
12 | 14 9.7 8.4 | 14 5.2% 16 8.4 21 58 23 19 
23 | 14 9.7 8.4 | 12 7.2] 11 155 25 170 19 19 
251 12 9.7 8.4 | 14 Ye 2 8.4 43 54 232 43 36 

3 a 14 | 23 8.4 8.4 8.4 6.0 | 40 40 232 40 23 36 
12... swe H-14 9.7 8.4 8.4 6.04.11 33 170 21 66 98 
| Ce Ri 11] 21 36 8.4 8.4 6.0 8.4 | 14 33 21 43 28 
FS pn DCA Lh nt-19 12 8.4 re 9.7 0.7131 19 62 23 19 
XEN a) 11-17 9.7 8.4 1.2.1 1% 7:2 9.7 17 62] . 25 98 | 

? {Le pr 14 | 16 9.7 8.4 7.2 7-2112 36 66 28 33 40 
| VR ne a 14 14 8.4 8.4 7.2 6.0 4-24:.58 30 23 25 21 
485. et I-14 8.4 8.4 7.2 6.0} 12 28 16 21 19 id 
109. c. vel. 11 | 12 9.7 8.4 7.2 7.2 8.4 | 43 14 21 19 17 
| Fi Pe er 3112 9.7 8.4 4.2 8.4 | 14 43 14 23 19 40 

1 INR ho BE 9.7 8.4 7.21 25 3.2: 443 14 33 28 33 
a aE Sa an A mr-i9 9.7 8.4 | 14 43 8.4 16 14 28 21 40 
Sr NRE 11 | 14 9.7 8.4 | 17 14 11 12 14 21 19 40 
v.: TRE PRIE I Hl nun 9.7 8.41 17 8.4 8.4 | 11 50 19 17 23 
25..0. Dari 31 oil 9.7 8.4 8.4 | 14 7.2111 162 21 33 23 

Vo Fas hg ae Hii 11 7.2 46 9.7 7.2 9.7 28 21 28 23 
v7 Ra RR A niu 9.7 7.2] 14 8.4 7.2 | 14 21 33 36 28 
2 iene Hui u 9.7 84 | 11 7.2 46 17 23 98 28 
00. a atari : oH BES 11 12 17 8.4 y RB IPE 16 40 25 25 
30:0 ils 14 | 11 11 12 58 8:4 280. Henaoree 19 54 36 33 
Sto. lise 14 | 4 By 84... V2: 175 LEE Air                         

Monthly discharge of Honokahau Stream near Honokahaw, Maui, for the year ending 
June 30, 1918. 
  

  

  

  

  

Discharge. Total run-off. 

Month. Milli = ont illion gallons per day Second Million yr) 

Maximum. | Minimum. [| Mean. | (mean). | 82llons. feet. 

25 H 13. 2 20. 4 410 1,260 
23 9.7 14.3 22.1 444 1,360 
36 8.4 10. 7 16. 6 320 985 
14 7.2 8.99 13.9 279 855 
58 7.2 14.5 22.4 434 1,340 
43 6.0 10.1 15.6 313 961 
40 7.2 10.9 16.9 337 1,040 

155 7.2 27.6 42.7 774 2,370 
232 14 41.8 64.7 1,300 3,980 
232 19 55. 6 86.0 1,670 5,120 
112 ! § 32. 4 50. 1 1,000 3,080 
98 17 30. 8 47.7 925 2,840 

232 6.0 22.5 34.8 8,210 25,200 
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HONOKAWAI DITCH NEAR LAHAINA, MAUI 

Locartion.—250 feet below junction with Amalu wooden flume, 1,000 feet below 
intake, 2 miles above Pioneer Mill Co.’s power house, and about 7 miles northeast 
of Lahaina. 

REcorDS AvarABLE.—July 1, 1912, to December 31, 1917, when station was discon- 
tinued. 

GaGeE.—A graduated rod placed in center of flume at each visit; read by Wamura. 
DiscHARGE MEASUREMENTS.—Made in flume near gage. 

CHANNEL AND CONTROL.—Semicircular galvanized-iron flume 3 feet in diameter; 
straight for 100 feet above and below gage; flume clean and uniform in section 
and grade. Stage-discharge relation stable. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.35 feet at 3 
p. m. September 13 (discharge, 7.8 million gallons per day, or 12 second-feet); 
minimum stage recorded, 0.85 foot November 19-22 and frequently in December 

(discharge, 2.8 million gallons per day, or 4.3 second-feet). 

1912-1917: Maximum stage recorded, 1.67 feet August 12, 1913 (discharge, 15 
million gallons per day, or 23 second-feet); minimum stage recorded, 0.80 foot 

May 15, 1913 (discharge, 2.4 million gallons per day, or 3.8 second-feet). 
Diversions.—Ditch diverts all low-water flow from Honokawai and Amalu streams. 
RecuraTiION.—Flow controlled by head gates. 

UriuizaTioNn.—Power development and irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly 

well defined. Gage read to hundredths twice daily. Results fair. 

No discharge measurements made during year. 

Daily discharge, in million gallons, of Honokawaz ditch near Lahaina, Maui, for the year 
ending June 30, 1918. 
  

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

! Pr hg 4&0. -4.57-8.24-.3.2:/8.2 ri Bi bk 4.01 3.61"3.2):3.2] 8.2 2.8 
FEA IR 4.04160] 3.21.3.21 3.2 HB | PO at 4013.61 8.29-3.21 3.2 2.8 
| SE al tg 4.0:4.00 '3.21.8.2.,°3.2 2.8 0 IB. cw. evans 4.0{- 3.87 8213.21 3.2 2.8 
doe lh... 4,01183.6.1 3.21 3.21 40 2.3 i. 19 sein 4.01 3.643.211 321 2.8 2.8 
Gita itd 8.5]:8.64:8.27 32:55 2.8 N20. v0us..oo-. 3.6( 3.2|:3.2] '3.2{v2.8 2.8 

| ALE SERN 4.0%:3.61:8.21.3.2Y 4.0 pA Ee Ree 3.61:3.27.3.21 3.21 2.8 4.0 
7 (6 BE he RE 56 115.01 3.2 3.21.-%.2 2.30 22: Lahn. 6 4.00 324 3219.8 50 
AIRINT 3.6 -4.01°8.24y:3.2.1:4.0 2.8 1.25. as seein a0: 4.0:1.3.2 1:53.24. 40 3.2 
| REE Cl 6.0:14.01-3,21 :3.21.3.6 2.8024. 0h. 3:61.3.61:3.2:3.2].4.0 2.8 
10.5... 2 55] 3.6| 3.2| 3.2 | 4.0 D8 NDS evans niin 3.613.064 3.2] 32}):3.2 4.0 

by 4.07:501:93.2] 3.2 3.2 LR PRs 3.63.67 3.2] 321 60 3.2 
Ya. wae 36)1:6.013.2;:8.2V.3.2 bg 0 | Sh Ae 3.6.173.61:3.2{-3.2 4.0 2.8 

f § Se 3.6) 6.6] 3.21 3.2 3.2 2S 2S ea 361 3.613.211 3.21 3.2 3.2 
¥en No 261° 4.018.21:3.2} 3.2 2.8 1-205 0. nina, 3:0: 3.21°3.271:3.27.6.0 2.8 
RRR 3.61.3.6} 3.2:33.2 3.2 5.0 80 nek 3-67.8.24 8.21 3.67.72 2.8 

Ole vesesiins 8.6: 8. 2. Be 20 2.8                             

Monthly discharge of Honokawai ditch near Lahaina, Maur, for the year ending June 
30, 1918. 
  

Discharge. Total run-off. 

  

Month. Million gallons per day. 

  feet gall hn Acre-feet, 

  

  

Maximum. | Minimum. | Mean. | (fan) 

RR a ST 6.0 3.6 3.93 6.08 122 374 
AMUSE, et a ee este 6.6 3.2 3.98 6.16 124 379 
Lt SE geen LE HE Sh 3.2 3.2 3.20 4,95 96 295 
Br re Ce Cn sO 3.6 3.2 3.21 4,97 100 305 
NOVOIIRr: . sf sei aides 7.2 2.8 3.88 6.00 116 357 
DIOCCINIDO cin nes cad wa soe hic was 5.0 2.8 3.1 4.81 96 296 

heer of... i a a SN re I re es a en a RS ae be de 654 2,010              
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LAHAINALUNA STREAM ABOVE PIPE-LINE INTAKE, NEAR LAHAINA, MAUI 

Locarion.—200 feet above intake of pipe line supplying Lahaina and Lahainaluna 
school, about 2} miles northeast of Lahaina. 

RECORDS AVAILABLE.—February 29, 1916, to June 30, 1918. 

GaceE.—Gurley printing water-stage recorder. 
DISCHARGE MEASUREMENTS.—Made by wading. 

CHANNEL AND CONTROL.—One channel at all stages; fairly straight in vicinity of 
gage; filled with large boulders; banks steep and high. Control composed of 
large boulders; fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.43 feet at 2.30 

a. m. February 17 (discharge, about 340 million gallons per day, or 527 second- 

feet); minimum stage recorded, 1.00 foot February 4-8 and June 6-11 and 29 (dis- 
charge 2.5 million gallons per day, or 3.8 second-feet). 

1916-1918: Maximum stage recorded, 3.3 feet at 11.30 p. m. December 21, 1916 

(discharge, about 300 million gallons per day, or 464 second-feet); minimum stage 
recorded February and June, 1918. 

DiversioNs.—None. 

REegurATION.—None. 
Urmization.—Domestic supply, power development, and irrigation of sugar cane. 
Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well 

defined below 15 million gallons per day. No gage height recorded September 3 
to October 6 and June 6-30; intake pipe plugged March 4-29. Discharge inter- 

polated September 3 to October 6. Discharge estimated from records for Ukume- 

hame stream for periods in March and June. Records fair when water-stage 
recorder was operating satisfactorily; poor at other times. 

Discharge measurements of Lahainaluna Stream above pipe-line intake, near Lahaina, 
Maui, during the year ending June 30, 1918. 

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

  

    

  

Discharge. Discharge. 

Dat fv oh Dat nose ate. eig Ti ate. eig 1 
(feet). | Second- Mod (feet). | Second- | Million feet. gallons feet gallons 

per day. * | per day. 

July 27.50. ic. 1.09 5.0 3.20 Feb. 7.0.3. ca lucll 1.00 3.8 2.5 
Augin0. oe 1.07 4,2 2TH May ll... 5 ol 1.08 4.7 3.1 

Ge. 0... 0s 0k Ls 1.03 3.7 ‘2.4                 
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line intake, near ipe- 
Lahaina, Maus, for the year ending June 30, 1918. 

Daily discharge, in million gallons, of Lahainaluna Stream above p 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 
 

< 
0
0
 

IDIVIVIVID 
V
N
D
 

N
O
M
 

I
C
I
 

0
0
R
D
 

=| 
d
a
c
e
 

d
a
c
a
 
d
d
a
 

d
a
c
a
 
d
o
a
 

d
a
d
a
 

= 
: 

bs 
N
W
O
 

M
N
E
M
N
W
O
 

0Cr-CI0000 
0000000000 

0000000000 
OFC 

CIC 
0000 

S 
B
O
N
D
 
M
m
a
 
N
M
 

N
N
N
 
a
N
 

o
r
e
o
 

to 
0
 

I
~
 

A
I
 

N
N
N
 

00 
N
N
N
 

N
N
N
 

C
O
N
D
 

on 
N
I
B
 IS 

C
d
s
 

H
R
M
 

B
d
m
m
d
e
d
 
M
m
e
 

B
N
 

mIs 
<4 

™ 
o
r
 

i 
: 

5 
C
O
O
N
 

M
M
M
M
 

N
O
N
 
N
O
O
N
 

e
p
i
 

00 
CN 

CN 
I~ 

00 00 
S 

B
i
d
i
i
s
d
 

Hedededed 
E
R
T
S
 

F
S
S
 

ed 
dededwien 

A
H
S
 

°o 
M
V
D
 

D
1
 
I
N
 

0 
O
N
D
 

© 
© 

ON 
N
V
I
 

0
 

|] 
8 
E
e
 

i 
E
r
 
4
 

ad 
Baw 

pep 
pipe 

ee 
be 

= 
s
a
i
c
a
a
l
 
d
a
c
s
 

N
o
d
a
 

g
o
r
y
 

1 
dN 

0d 
:: 

: 
O
W
 

6
0
0
0
S
 

00 
00 

CNODCOGD 
COCOI~CICY 

0DGOO00000 
00000000 

O
D
 

5] 
d
a
c
a
 

d
a
s
a
a
 

o
c
d
a
d
a
 

d
a
d
d
y
 

d
a
d
a
 

N
N
N
 
o
S
 

|
)
 

S 
MOICI0000 

000000000 
0OO0OMIEICO 

0000000000 
00EI0000O 

0
0
0
0
 

D 
0000 

0 
] 

d
N
 

N
N
N
 
N
G
 
a
N
 

a
o
a
 

a
c
h
o
 

> 
00 

00 
00 

0 
O
f
-
~
 
(
N
0
0
 

0000000000 
W
O
N
 

N
N
N
 

: 
{od 

e
o
n
 

S
0
6
 

0 
od 
S
N
 

N
N
N
 

S
I
S
A
 
e
d
d
 

2 
c
a
i
c
i
e
 

W
o
W
 

os 
ry 

mt 

by 
0
0
0
0
0
0
0
0
 

000000000 
0000000000 

0000000000 
0OODOOCOGO 

0
0
0
0
 

CO 
CI 

CN 
00 

kS) 
N
a
a
 

N
a
N
 

N
N
N
 
N
N
N
 
N
N
N
 

N
N
 
W
e
s
 

@) 3 
000C000000 

0000000000 
G
O
O
G
 

0000 
0000000000 

G0QGOC00000 
0
0
0
0
0
0
0
0
0
 

2 
N
a
n
d
a
 

c
d
a
c
a
a
 
d
a
c
a
 
c
d
c
 

a
d
a
c
a
e
 
d
a
c
a
 

wn 3 
N
O
M
A
 

M
N
A
M
N
N
N
 

O
M
O
M
N
 

N
A
N
N
N
N
 
N
O
N
E
 

6
0
0
0
0
0
0
 N 

I=) 
B
S
B
 

B
R
R
 
B
I
B
 

M
m
m
 

m
i
d
e
 
M
a
a
 

m 
« >
 

oy = 
= Pa [+] 
a    
 

  
Monthly discharge of Lahainaluna Stream above pipe-line intake, near Lahaina, Maus, 

Jor the year ending June 30, 1918. 
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OLOWALTU DITCH NEAR OLOWALTU, MAUI 

Locartion.—425 feet above intake to penstock of hydroelectric power station, 1 mile 

above Olowalu and 7 miles east of Lahaina. 

REcorDs AvartABLE.—July 28, 1916, to June 30, 1918. August 12, 1911, to June 
30, 1916, for old station, in tailrace of power house. 

GaGge.— Vertical staff read by power-house tender.  ; 

DISCHARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND cONTROL.—Channel about 3.5 feet wide cut in earth and rock; straight 
for 50 feet above and below gage. Control not well defined. 

EXTREMES OF DISCHARGE.—1916-1918: Maximum, stage recorded, 1.20 feet at 5.30 
a. m. December 26, 1917 (discharge, 9 million gallons per day, or 14 second-feet); 
minimum stage recorded, 0.2 foot March 5-8, 1918 (discharge, 1.9 million gallons 

per day, or 2.9 second-feet). 
Diversions.—None. 

RecurAaTION.—None. 
Uriuization.—After passing through power house water is used for irrigation of sugar 

cane. A small amount is sometimes diverted for irrigation at higher levels and 
does not pass through power house. 

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 
to March 8 well defined between 2 and 6 million gallons per day, excepting for 
last part of September and for October; observer removed grass from channel 

on September 24; curve used March 9 to June 30 fairly well defined. Operation 

of water-stage recorder satisfactory. Records fair, July, August, September, 
and November to February; poor for October and March to June. 

Discharge measurements of Olowalu ditch near Olowalu, Maui, during the year ending 
June 30, 1918. 

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

  

  

  

Discharge. 

t It 11 Date. eig _| Million 
(feet). | S0C0nd-| gajions 

: per day. 

iv Se SXRD SIRE RR Ee A ei of EO VE le Spi ps 0.47 5.4 3.5 
LU RE Re TL Re SER SIR TL SIRE 4 ER els. Sa aS SE ne Ber Ss .33 4.1 2.6 
i INA CT er SRL BL Ali TS fn et Ol SE RL ER SR TE ia 76 7.3 4.7       
  

‘Daily difcharge, in million gallons, of Olowalu ditch near Olowalu, Maus. for the year 
ending June 30, 1918. 
  

  

                      

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

| Mae a 3.7 4.0 3.0 2.2 2.2 5.1 3.7 4.0 6.6 6.2 6.2 4.8 
IU I, Sel 3.7 4.0 3.0 2.2 2.2 4.4 3.7 3.7 7.0 6.2 5.8 4.8 
FOP 3.7 3.7 3.0 2.4 2.2 3.7 3.0 3.7 7.0 6.6 5.8 4.8 
RE 3.0 3.7 3.0 2.2 3.0 3.0 3.0 3.4 4.4 6.2 6.2 4.8 
LP CE 3.0 3.7 3.0 2.2 2.7 3.0 3.0 3.4 1.0 6.2 6.2 4.8 

| pgp i 4.0 3.4 3.0 2.4 2.7 3.0 3.0 3.0 1.9 6.6 6.2 4.8 
Conse 20 mn wie 23m 4.0 3.4 3.0 2.4 6.2 5.1 2.7 2.7 1.9 6.6 5.8 4.4 
PTR ie 3.7 3.0 3.0 2.2 3.7 4.8 6.6 3.0 1.9 6.6 5.8 4.0 
i iia 3.7 3.7 3.0 2.2 3.4 3.0 6.2 6.2 4.0 6.6 5.4 3.7 
0... as 3.4 3.7 3.0 2.2 2.4 3.0 5.4 6.6 4.4 6.6 5.4 3.7 

| i RN ee 3.4 4.4 3.0 2.2 2.4 3.0 5.8 7.0 5.8 6.6 5.4 3.7 
i SA RT 3.7 4.8 3.0 2.7 2.4 2.7 5.8 7.4 6.6 6.2 5.4 5.8 
EO BU 3.7 4.4 3.0 2.4 2.2 2.7 5.4 7.0 5.8 5.8 5.4 6.2 
£1 On es 3.7 3.7 3.7 2.2 2.2 2.7 4.8 6.2 5.1 5.4 5.1 5.8 
Weoliivee td nua 3:7 3.7 3.4 2.2 2.2 2.7 4.8 6.2 4.4 4.8 4.8 6.2 

16. eed es 4.0 3.7 3.7 2.4 2.2 2.7 4.0 7.0 4.4 4.8 5.1 6.2 
i Pe an, 4.0 3.7 3.4 2.4 2.4 2.7 4.0 7.0 3.7 5.4 5.1 5.8 
Basis cers s Somers 4.0 3.4 3.0 2.2 2.4 2.7 5.4 6.2 2.7 6.2 3.1 5.8 
LATOR 4.0 3.4 3.0 2.2 2.2 2.4 6.6 7.0 2.4 6.6 5.1 5.1 
20. cio 4.0 3.4 3.0 2.2 2.4 2.7 6.2 7.0 2.4 6.2 4.8 4.8 

1 BERTON 3.7 3.7 3.0 2.2 2.2 2.7 5.4 3.0 3.4 6.2 4.8 5.1 
1 PE IE CR 3-7 4.4 3.0 2.2 2.7 2.7 4.8 4.4 5.1 6.2 5.1 4.8 
23 Se i 3.7 4.8 2.7 2.2 3.0 2.7 4.8 4.4 5.8 5.8 5.1 4.4 
IR meat 3.4 4.0 2.7 2.2 3.4 2.7 4.4 4.0 6.2 5.4 4.8 4.4 
23... ii ey 3.4 3.4 2.4 2.2 2.4 9.0 4.0 4.0 6.6 5.4 4.8 4.0 

20. Lh eet 3.4 3.7 2.4 2.2 4.4 9.0 4.0 4.0 6.6 5.1 i 5.1 
+ CE NIE 3.4 3.7 2.4 2.2 5.1 8.6 4.0 4.0 6.6 4.8 5.1 5.1 
| LISS 3.4 3.4 2.4 2.2 3.7 8.6 4.0 5.4 6.6 4.8 5.1 5.1 
LEI RE, 3.4 3.4 2.2 2.4 5.1 7.0 BT lcesenin 6.2 5.4 5.1 5.1 
30: irises 3.7 3.0 2.2 2.2 5.8 3.7 J PIER 6.2 6.2 4.8 5.4 
Ht 3.4 re gE 2.2 ..50.0. 5.8 4:00.00 .ua.s 6:2. a £38 1.00.    
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Monthly discharge of Olowalu ditch near Olowalu, Maus, for the year ending June 30, 1918. 
  

  

  

  

        

Discharge. Total run-off. 

Month. Million gallons per day. 

Jeli Se Second | yprnion 
feet Acre-feet. (mean) gallons. 

Maximum. | Minimum. | Mean. . 

Jaly. .. one iis oness i anvaienhsnnven 4.0 3.0 3.64 5.63 113 346 
ARIAS. seth duis see aes SE Sai 4 4.8 3.0 3.74 5.79 116 356 
September. ac. civic Be sn Seite ws 3.7 2.2 2.92 4.52 88 269 
OGLODEL ic su bso 5% Suiohi=3 ved Da iain 2.4 2.2 2.26 3.50 70 215 
November ........cs fii Teatiasasion 6.2 2.2 3.05 4.72 92 281 
December. ci... 5. Kviicin ss Blas 9.0 2.4 4.12 6.37 128 392 
ie a Rt CORE LE SR 6.6 2.7 4.54 7.02 141 432 
Pobrano oo eer detent rufa oe 7.4 2.7 5.03 7.78 141 432 
1 A GR IR £8 IR Sey Rn AE 7.0 1.9 4.83 7.47 150 460 
APH. vores LE de va 6.6 4.8 5.92 9.16 178 545 

BY vb ios esi wee nw beh wee Se 6.2 4.8 5.31 8.22 165 505 
bE TA EON a nC A ME 6.2 3.7 4.95 7.66 148 456 

Thewear. iia traits 9.0 1.9 4.18 6.47 1,530 4,690         
UKUMEHAME STREAM NEAR OLOWALTU, MAUL 

Locarion.—Half a mile above upper ditch intake, 2 miles above Government road 
at 14-mile post, and 4 miles by road and trail east of Olowalu. 

RECORDS AVAILABLE.—August 14, 1911, to June 30, 1918. 

Gaee.—Gurley printing water-stage recorder installed February 20, 1916; replaced 
vertical staff installed April 23, 1913, 200 feet below present gage and washed 
out January 18, 1916. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 900 feet below gage. 
CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above and 

below gage; right bank is steep and high; left bank slopes gradually; very rough 

stream bed composed of boulders and gravel. Control somewhat shifting. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.44 feet at 10.30 

a. m. April 3 (discharge, 120 million gallons per day, or 186 second-feet); minimum 
stage recorded, 0.45 foot frequently in July to February (discharge, 3.2 million 

gallons per day, or 5.0 second-feet). 

1911-1918: Maximum stage recorded, 9.0 feet estimated gage height of flood of 

January 18, 1916; discharge not estimated; minimum stage recorded, 0.60 foot 

October 4 and 5, 1913 (discharge, 2.3 million gallons per day, or 3.6 second-feet). 
Diversions.—None. 

REecuraTion.—None. 
UriLizatioN.—Irrigation of sugar cane. 

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to 
March 10 fairly well defined. Rating curves used March 11 to April 9 and April 
10 to June 30 poorly defined. Operation of water-stage recorder satisfactory. 

Records fair July 1 to March 10; poor March 11 to June 30. 

Discharge measurements of Ukumehame Stream mear Olowalu, Maus, during the year 
ending June 30, 1918. 

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

  

    

  

Discharge. Discharge. 

D na Milli Dat ge Mill ate. eig N illion ate. eig 4 illion 
(feet) 8 Seon gallons (feet). Second gallons 

per day. * |] per day. 

TV 2s iinienniin 0.47 5.7 3.74 Mar 90. oan 0.49 13.3 8.6 
AUS 30. ai vires .47 5.1 3-3 May Que oui. .48 10.6 6.9 
OCT... .45 4.8 Sli June 8... 00 41 7.6 4.9 
Feb. dicaliniay, .92 23 15             
  

103502°—19—wsp 485——8
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Daily discharge, in million gallons, of Ukumehame Stream near Olowalu, Maui, for the 
year ending June 30, 1918. 
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Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. 

i EAC lA 3.9 3.9 3.2 3.2 3.2] -4.9 3.9 3.9111 7.0 755 6. 
SR 3.9 3.9 3.2 3.2 3.2 3.9 3.9 3.9 11 10 7.5 6. 
RR 3.9 3.2 3.2 3.2 3.2 3.9 3.9 3.9 9.5 44 6.0 4. 
da ol 3.9 3.2 3.2 3.2 3.2 3.2 3.9 3.9 12 20 14 4. 
bs Pep 3.9 3.2 3.2 3.2 3.2 3.2 3.9 3.9 9.5 20 12 4. 

AER RRL SL 3.9 3.2 3.2 3.2 3.2 3.2 3.9 3.9 8.21.84 9.1 4. 
7 SEC I 3.9 3.2 3.2 3.2 7.0 4.9 3.2 3.2 5.8 16 7-5 4. 
SR 3.9 3.2 3.2 3.2 3.9 8.9:% 11 3.2 4.9116 ¥5 4. 
FE EAR SIM 3.9 3.2 3.2 3.2 3.2 3.2 5.8 12 4.9 32 7:5 4. 

10. nh 3.9 3.2 3.2 3.2 3.2 3.2 4.9: ‘11 7.0] 44 9.1 4. 

if (DESI SR 3.9 3.9 3.2 3.2 3.2 3.2 8.2 20 vd 2. V5 4. 
} so ee Ea a 3.2 3.9 3.2 3.2 3.2 3.2 5.81 19 34 18 9.1 11 
i US se 3.2 3.9 3.9 3.2 3.2 3.2 5.8 9.5] 16 14 9.1 7 
A de inte 3.2 3.2 3.9 3.2 3.2 3.2 4.9 7.0 12 16 7:5 6. 
REACT 3.2 3.2 3:2 3.2 3.2 3.2 4.9 5.8110 18 %.5 14 

§ |] ep SV 3.2 3.2 3.2 3.2 3.2 3.2 3.91].97 10 12 <5 11 
| RET SRE 3-2 3.2 3.2 3.2 3.2 3.2 3.9] 34 13 11 6.0 7.5 
8. asa. 3.2 3.2 3.2 3.2 2.2 3.2 7.021 12 11 6.0 6.0 
19... iia 3-2 3.2 3.2 3.2 3.2 8.2 5: 8it=09 8.9 9.1 6.0 6.0 
| PSR RGR sel 3.2 3.2 3:2 3.2 3.2 3.2 8.2116 7.6 9.1 6.0 11 

1 IE SAN 3.2 3:2 3:2 3.2 3.2 3.2 3.8 13 7.0 9.1 6.0 15} 
Lv IE NAPA WI 3.2 4.9 8.2 3.2 3.9 3.2 4.9 8.2 7.6 7.5 6.0 9.1 
yi ET, 3.2 3.9 3.2 3.2 3.9 3.2 4.9 %.9 7.6 7.5 6.0 7:5 
y.. SRS he, 8-2 3.9 3.2 3.2 3.9 3.9 3.9 5.8 8.9 “9D 6.0 6.0 
2 A al 3.2 3.2 3.2 3:2 3.2 8.2 3.9 4.9 30 7.5 6.0 6.0 

lei SNE ER 3.2 3.2 3.2 3.2 5.8 7.0 4.9 4.9) 14 %.5 6.0 6.0 
TERI EES 5:2 3.2 3.2 3.2 4.9 5.8 3.9 4.9 10 6.0 6.0 6.0 
TN a 3.2 3.2 3.2 3.2 3.9 11 3.9 11 8.9 6.0 2 6.0 
SL DR me BRT 3.2 3.2 3.2 3.2 3.9 720 x. + 4 REMC 7.0 9.1 6.0 4.8 
80. 3.2 3.2 3.2 2.2 5.8 5.8 7:0 ows 7.6 12 6.0 7:59 
Sli. inhaa 3.2 3.2... 2 td 4.9 4.984.000 60. SR                         
  7 

Monthly discharge of Ukumehame Stream near Olowalu, Maur, for the year ending June 

  

  

  

  

  

30, 1918. 

Discharge. ’ Total run-off. 

Month. Million gallons per day. 
& p y Second- Million 

feet Acre-feet. (mean) gallons. 
Maximum. | Minimum. | Mean. ; t 

July en rr TN ia 3.9 3.2 3.45 5.34 107 328 
August. dle Ca RR FE 4.9 3.2 3.41 5.28 106 324 
Tain TE a he 3.9 3.2 3.25 5.03 97 
OGtoheT. 2 0 ot Sa 3-2 3.2 3.20 4.95 99 304 
NOVEINDBE si eens vase bes was ake 7.0 3.2 3.70 5.72 111 341 
DCCINDRL. » =o rere smn sR te in u 3.2 4.28 6.62 133 407 
JANUATY. ate os hd it hts aa 11 3-2 5.12 7.92 159 487 
BeDIUary cing, tenia iion Do Sue 34 3.2 11.0 17.0 307 945 
YE SRE PNR Ltn We WE AR 34 4.9 11.3 172.5 350 1,080 

Apel. rE SR 44 6.0 15.6 24.1 468 1,440 
May. ie tai ae ws wh ate 14 6.0 7.34 11.4 227 698 
FUNG. acid. Sabie os mr bir ase sn 14 4.8 6.84 10.6 205 630 

Pheyear.-- ota as 44 3.2. 6.49 10.0 2,370 7,270             
  

WEST KOPILIULA STREAM NEAR KEANAE, MAUI 

LocaTion.—600 feet above Koolau ditch crossing and highway bridge, 43 miles by 

trail east of Upper Keanae, and 6 miles east of Keanae post office. 
RECORDS AVAILABLE.—January 3, 1914, to September 17, 1917, when station was 

discontinued. : 

Gace.—Friez water-stage recorder. 
DicHARGE MEASUREMENTS.—Made by wading or from footbridge 300 feet below gage.
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CHANNEL AND cONTROL.—Channel at gage is a large pool at foot of falls; banks rock and 
nearly vertical. Control at outlet of pool composed of large boulders; seldom 
shifts. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.95 feet at 6 p. m. 

August 22 (discharge, about 29 million gallons perday, or45second-feet); minimum 
stage recorded, 0.6 foot September 15-17 (discharge, 0.6 mailing gallons per day, 

or 0.9 second-foot). 
1914-1918: Maximum stage recorded, 9.25 feet at 5.30 a. m. January 18, 1916 

(discharge, computed from extension of rating curve, about 2,000 million gallons 

per day, or 3,090 second-feet); minimum stage recorded, September 15-17, 1917. 

Diversions.—None. 

RecuraTION.—None. 
Uruization.—Ordinary flow is diverted into Koolau ditch for irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined between 2 and 500 million gallons per day. Operation of water-stage 
recorder satisfactory. Records fair. 

The following discharge measurement was made by H. A. R. Austin: 

September 7, 1917: Gage height, 0.72 foot; discharge, 1.55 second-feet, or 1.0 million 
gallons per day. 

Daily discharge, in million gallons, of West Kopiliula Stream near Keanae, Maui, for 
the year ending June 30, 1918. 
  

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

: OMe | 3-3 1.8 LOY... i. 2.8] 2.3 0 n LTBR mpd moni A THE) 1.8 LS |. .ien 
es Theat 2.8 2.3 TO l-1D. vee snin 2.3].2.3 0 2 0 ARRAS 2.8.0 9,0 0..." 
tp a 3.3 1.8 LO 18... atin 2.3128 8123. rene A AR Bd ele 
Sn 3.8 1.8 1.0.34. vce. 2.31.2.3 L200 ovina = 2.8 381 ..... 
J. tens 3.0% 1.4 L035. ona anas 2:3. 1.8 2008 ln. Rg dee I ee 

| ER SR 3.3) 11.4 LOX 46:0, 2.3 18 GER LR A OF BET Pepe 
J PRR 2.81 1.4 T0417. on nae 2.3§ 1.4 0 TI Be aie ba ie 1.81 1.0{....d 
EE DER IE 2.8 1.4 T0418 vi ans 1.8 Yai... 1 FR A 1.8 150 4..2 0 
| Fates Mee 3.8 1.8 L0H 190. cass ieh 1.8 L.4 coal. 20. «wii ae. 1.8 1.0... 

10... iru 3%8r 1.8 LO 20: ius tan 1.8 Jol ednle i Zon D0. Cie i 2.3 LO 
PR i A L380 2,0: . oo 50                           

  

Monthly discharge of West Kopiliula Stream mear Keanae, Maus, for the year ending 
June 30, 1918. 
  

  

  

  

  

Discharge. ; Total run-off. 

Month. Million gallons per day. 
Bopona: Mhion Axe 

“gallons. eet. 
Maximum. | Minimum.| Mean. | (T€2R) 

Jur. = BAIN i A AE SE TE 5.0 1.8 2.63 4.07 82 250 
PP SR RES MRE Re SE Pl 12 1.0 2.26 3.50 70 215 

A mT oh PE 1.8 .6 1.0 1.55 17 52 

Ar CER ie le Sine 1 LS el RR, ISBNS LO ad 169 517             
  

EAST WAILUAIKI STREAM NEAR KEANAE, MAUI 

Location.—1,000 feet above Koolau ditch crossing and trail, 3} miles east of Upper 
Keanae, and about 6} miles east of Keanae post office. 

Recorps AvAILABLE.—December 21, 1913, to October 23, 1917, when station was 
discontinued. 

GaceE.—Stevens water-stage recorder, installed April 17, 1914, to replace original 
Friez recorder. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 800 feet below 

gage.
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CHANNEL AND coNTrOL.—Channel at gage is a large pool at foot of falls; banks are 
nearly vertical walls of rock. Control composed of large boulders and rock ledge; 
fairly permanent. 

EXTREME OF DISCHARGE.—Maximum stage recorded during year, 1.35 feet at 4 p. m. 

July 5 (discharge, about 17 million gallons per day, or 26 second-feet); minimum 

stage recorded, 0.5 foot October 22 and 23 (discharge, 1.0 million gallons per day, 
or 1.55 second-feet). 

1913-1917: Maximum stage recorded, 8.35 feet at 8 a. m. January 18, 1916 (dis- 
charge, computed from extension of rating curve, about 1,900 million gallons per 
day, or 2.940 second-feet); minimum stage recorded (see preceding paragraph). 

Diversions.—None. 
ReguraTiON.—None. 

UrtuizatioNn.—Ordinary flow is diverted into Koolau ditch for irrigation of sugar 

cane. 
- Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined between 2 and 15 million gallons per day. Operation of water-stage 
recorder unsatisfactory August 5 to September 7; no gage height record August 
6-23 and August 26 to September 6, only part record August 5, 24, 25, and Sep- 
tember 7; discharge estimated from records of flow of nearby streams and from 
gage heights for parts of days. Records fair. 

The following discharge measurement was made by H. A. R. Austin: 

September 7, 1917: Gage height, 0.68 foot; discharge, 2.9 second-feet, or 1.9 million 
gallons per day. 

Daily discharge, in million gallons, of East Wailuaiki Stream near. Keanae, Maus, for the 
year ending June 30, 1918. 
  

  

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

oi. eld uichag: 5.0 3.2 2.6 TA 16... 4.1 2.6 1.4 1.2 
1 ARES Re SE 0 5.0 4.1 2.0 i 2 | Bl PORE SE 3.2 2.0 1.4 1.2 
PII CORR 6.0 3.2 2.0 L240 28.0 unecaainat 3.2 2.0 1.4 1.2 
TARA TRER 2 8.2 3.2 2.0 Frog LR Ai ah 2.6 2.0 1.4 1:2 
IES et a 11.0 2.6 2.0 9831 I | et 2.6 2.6 1.2 1.2; 

Bivins Tmkaisies 7.0 2.6 2.0 1.2 XO Jo sed fuss 2.6 2.6 1.2 1.2 
ERE MA di 6.0 2.6 2.0 RL Cl RI 5.0 30 1.2 1.0 
RLU Rr nail 6.0 2.6 2.0 BON 28 eran so 5.0 9.4 1.2 1.0 
| SPER Sm a Sh 3.0 3.2 1.7 LON 2. finials 3.2 3.2 kJ 3 RS ai 
10... 8.2 3.2 Y.7 To | Medd a Rh 3.2 3.2 14.00 

i PR SR Se 6.0 3.2 1.4 LR EE RR 4.1 3.2 48 Befgmipn dn, 
| RE SARI 5.0 3.2 2.0 Si Ey Ae SR ae 3.2 3.2 LT asia, 
i 1, ARON Sa SCI ot 5.0 4.1 2.0 DN P8c al ns, 3.2 2.6 : $i gu Rmemeng 
YET 4.1 4.1 1.4 Fad EL RE Tr te 3.2 2.6 WG EE 
tL ERY it aenyt 1.1 2.6 1.4 Ng RRR re 4.1 2.6 LT vn ie 

Bl hse nioss 4.1 2.0 Ra                       
Monthly discharge of East Wailuaiki Stream mear Keanae, Maus, for the year ending 

June 30, 1918. 
  

  

  

  

          

Discharge. Total run-off. 

Month. . Million gallons per day. ! 
: a Second | pinion 

feet Acre-feet. (mean) gallons. 
Maximum. | Minimum. | Mean. : 

11 Lg eR Le SR JE A n 2.6 4.85 7.50 150 461 
7 EI a Bel ein 30 2.0 4.00 6.19 124 381 
September. oi Sou ni nia 2.6 LZ 1.66 2.57 50 153 
October 1-23. o.oo nademtising 1.4 1.0 T.17 1.81 27 83 

The period... .lileov. Le aati Je andomio aoa alo did nl se it 351 1,080     
 



ISLAND OF MAUI 117 

WEST WAILUAIKI STREAM NEAR KEANAE, MAUL 

Location.—500 feet above Koolau ditch crossing and trail bridge, 3 miles east of 

Upper Keanae, and 5% miles east of Keanae post office. 
RECORDS AVAILABLE.—January 1, 1914, to October 22, 1917, when station was dis- 

continued. 
GacE.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 100 feet below 

gage. 
CHANNEL AND cONTROL.—Channel at gage is a large deep pool at foot of low waterfall; 

banks are nearly vertical walls of rock to above high water. Control at outlet 
of pool composed of rock ledge and large boulders; probably permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.35 feet at 4.30 
p. m. August 22 (discharge, about 49 million gallons per day, or 76 second-feet); 
minimum stage recorded, 0.6 foot October 8-12 and 18-22 (discharge, 0.4 million 
gallons per day, or 0.6 second-foot). 

1913-1917: Flood of January 18, 1916, carried away gage shelter and must have 
reached a stage of about 13 feet (discharge, possibly 4,000 million gallons per day, 

or 6,190 second-feet); minimum stage recorded in October, 1917. 
Diversions.—None. 

RecuraTiON.—None. 

UriLizatioN.—Ordinary flow is diverted into Koolau ditch for irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined between 2 and 600 million gallons per day. Operation of water-stage 
recorder satisfactory. Records fair. 

The following discharge measurement was made by H. A. R. Austin: 

July 24, 1917: Gage height, 0.99 foot; discharge, 5.9 second-feet, or 3.8 million 
gallons per day. 

Daily discharge, in million gallons, of West Wailuaiki Stream near Keanae, Maus, for the 
: year ending June 30, 1918. 

  

  

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

| DEE EA 4.2 2.5 1.6 L200. coeitides: 3.0 2.0 0.8 0.8 
FTN Rp RT Sv 4.2 3.0 1.6 WLR ARE RCL Se 2.5 1.6 «0 0 
LR NRO 5.0 2.5 1.2 ONAS vrai. 2.5 1.6 .6 .4 
doc. cide re 6.5 2.0 1.2 Pe | TEL FANE SUE oy ete 2.0 1.6 .6 .4 
PROS, 8.5 2.0 1.2 NORIE Sa eaieihlE 2.5 2.0 «8 .4 

IE rm ht an 5.0 2.0 1.2 oS al sve ae ss big 2.5 2.0 .6 .4 
J LIN ea tal) 4.2 2.0 1.2 Or NEDD er ae 5.8 2.3 .6 .4 
ag RR 3:5 2.0 1.2 72D REI CO 7.5 7.5 LS Pe 
| Tr Ste 5.8 2.5 «8 B80] CCMA RE ORT 4.2 3.5 a0 iin 

0. Basie 6.5 2.5 .8 8 eee Rae 3.5 3.0 rg PR a 

1 SEER DE 4.2 2.5 .8 «ADs BE Se Ld 3.5 2.5 2061... 
3... 00 3.5 2.5 2.0 SN SHR Det 2.5 2.0 164... ....- 
| +. Fit i ey 3.0 3:0 2.0 Bos rn ii 2.0 2.0 2. 01: 
| RE 3.0 3.0 1.2 6 9... 2.0 2.0 72 2 Neal, 
RR ER 3.0 2.0 .8 1: 5G | RE SCT 2.5 1.6 2:0... 

icv. cid ant 2.5 TL EEA LR                     
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Monthly discharge of West Wailuaiki Stream near Keanae, Maui, for the year ending 
June 30, 1918. 
  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. Second- iid 
feet Million Acre-feet. 

Maximum. | Minimum. | Mean. | (mean). | 8 

JUAY sll nai. Kale al Sa as Ell 8.5 2.0 3.91 6.05 121 372 
Agusta Sy aa 23 1.6 3.08 4.77 96 293 
September. sin iS atic ada msl 2.5 6 1.19 1.84 36 110 
Qetoberd-=22: «onside nines 1.2 4 56 .87 12 38 

The period... 3 in. Jol dels oi codibf abit die dl ta se be Ss ha LE 265 813               
EAST WAILUANUI STREAM NEAR KEANAE, MAUI 

LocaTion.—1,000 feet above Koolau ditch crossing, 23 miles east of Upper Keanae, 

and 5 miles east of Keanae post office. 

RECORDS AVAILABLE.—January 1, 1914, to October 23, 1917, when station was dis- 
continued. 

GaGceE.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage. 
(CHANNEL AND cONTROL.—Channel at gage a small deep pool at foot of rapids; right 

bank vertical wall of rock; left bank steep and high. Control at outlet is ledge 
of rock; probably permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.83 feet at 1 p. m. 

August 22 (discharge, 16 million gallons per day, or 25 second-feet); minimum 
stage recorded, 0.7 foot October 14 (discharge, 0.2 million gallons per day, or 0.3 
second-foot). : 

1914-1917: Maximum stage recorded, 5.1 feet at 5.45 a. m. December 23, 1916 

(discharge, computed from extension of rating curve, about 430 million gallons 
per day, or 665 second-feet); minimum stage recorded October 14, 1917. 

Diversions.—None. 
REecuraTioN.—None. 

UriizatioN.—Ordinary flow is diverted into Koolau ditch for irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined between 2 and 100 million gallons per day. Operation of water-stage 
recorder satisfactory. Records fair. 

The following discharge measurement was made by H. A. R. Austin: 

September 7, 1917: Gage height, 0.89 foot; discharge, 0.95 second-foot, or 0.6 
million gallons per day. 

Daily discharge, in million gallons, of East Wailuanut Stream near Keanae, Maui, for the 
year ending June 30, 1918. 
  

  

  

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

SLR IE 1.6 1.0 0.7 0.3 LI UR Re 1.3 0.7 0.5 0.25 
2. 1.3 1.3 py 4 +25 I Twang orn mm i dren 1.3 og «J .25 
IRR RR ER! 2.0 1.0 oT Fe IG RR Ne 1.0 27 “3 .25 
Bnei isan ns vmes 2.5 vil W § SHR Me BR CSE 1.0 Rs *0 .25 
5. 3.7 7 «7 $25 1:20, as ss 2 ein Crees 1.0 ot .3 .25 

6... 2.0 oT eT «25-119... 1.0 ot .3 25 
v J 1.6 W; +7 +25 1 22s 1.6 8.0 .3 .25 
Sis 1.6 «7 7 wt Hl EE SE eins 1.6 1.6 .3 «3 
9... 2.0 7 fly by RUST me A 1.0 1.3 or RELL 

10... 2.0 7 or .25 ut 25. 1.3 1.3 RE 

11... 1.6 1.0 .5 re HE Se SE Ree 1.6 1.3 yf PR 
12... 1.3 1.3 el e 20 HD vss se nnn in cwn 1.0 1.3 4B lwaweedn 
Beooes 1.3 1.6 of +20 [i208 canve nnn raione 1.0 1.0 *3 Jennecee 
14..... 1.3 1.3 5 +211 20, a 1.0 1.0 9 PRE 

1 1, 1.3 1.0 5 +25 1 S0cesnussvennenses 1.0 1.0 3 luererone 
Bl. cacinvrvervave 1.0 Ar 52 MERRIE, Nitros                   
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Monthly discharge of East Wailuanui Stream mear Keanae, Maui, for the year ending 
June 30, 1918. 

  

  

  

  

  

Discharge. . Total run-off. 

Month. Million gallons per day. Second 
feet Million 

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

LE rR Reet Beg SPE OAT Be 3.7 1.0 1.48 2.29 46 141 
AMS tt as ed 8.0 oT 1.20 1.86 37 114 
BODUBINDEE «vos ties soins Som sama kn oT 3 50 77 15 46 
OGtoDRL 1-28. . csv ines ch cde vinnie eis .3 2 25 .39 6 18 

THE DOTIol. oxic 5 hes cr tin tnrlu ctu anion sfaision sun wmil ve nav as Solus onhn me 104 319             
  

KOOLAU DITCH NEAR KEANAE, MAUI. 

LocaTion.—25 feet above portal of tunnel in west side of Keanae Valley, a quarter 

of a mile above ditchman’s house, and 3 miles southwest of Keanae post office. 
REcorDs AvammaBLE.—November 2, 1917, to June 30, 1918. Discharge January 1, 

1910, to December 31, 1912, computed from gage heights obtained by East Maui 
Irrigation Co. 

Gace.—Friez water-stage recorder installed November 2, 1917. East Maui Irrigation 
Co. has obtained staff gage readings at this location since about 1904. 

DiscHARGE MEASUREMENTS.—Made from plank at gage. 

CHANNEL AND CONTROL.—Concrete-lined ditch; straight for 100 feet above gage; 
control not well defined but probably permanent as ditch enters long tunnel 25 
feet below gage. 

EXTREMES OF DISCHARGE.—1910-1912 and 1917-1918: Maximum stage recorded, 6.06 
feet at 6 a. m. November 30, 1917 (discharge, 142 million gallons per day, or 220 
second-feet); minimum stage recorded, water occasionally shut off. 

Drversions.—Ditch diverts water from all streams from Makapipi to Keanae, inclu- 

sive, but all available water was not taken part of the time on account of lining 
operations. : 

REecuraTiON.—By gates at intervals. 

UriLizatioNn.—For irrigation of sugar cane. 

Accuracy.—Stage-discharge relation permanent for published record. Rating curve 
well defined between 8 and 50 million gallons per day. Operation of water-stage 
recorder satisfactory, except that for short periods when intake pipe became 

partly clogged and December 7-9 no record, discharge interpolated. Records 
fair. 

Discharge measurements of Koolaw ditch near Keanae, Maui, during the year ending 
June 30, 1918. 

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

  

  

  

Discharge. 

Dat nano ate. . eig oii 
(feet). | Second- Mion 

feet galions 

. per day 

0 TR Raa A a el a A CR Tt Rn Sr NT a Bi a 2.12 55 35 
EE TR NS Ra EL RA .90 12.8 8.3 
Lo RR Re LL IR Se En a ee 1.66 38 25        
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Daily discharge, in million gallons, of Koolaw ditch near Keanae, Maui, for the year ending 
June 30, 1918. 

  

Nov. 

  

              
  

Monthly discharge of Koolaw ditch near Keanae, Maui, for the year ending June 30, 1918. 

  

Total run-off. 

  

Month. Million gallons per day. 

  

Maximum. 

Million 
gallons, 

  

November 4.30... com onisedn a 104 
December. oi cose al 78 
JANUATY - i Sa 24 
Fobruary 1-5. is wad of nd Bo 10 
i Th AR AEE Sl TO dla 27 
June... 0 Sa aaa 44   
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HONOMANU STREAM NEAR KEANAE, MAUI 

Locarion.—500 feet above Spreckels ditch intake and trail bridge, about 6 miles 

south of Keanae post office. 
REcorDps AvaiLABLE.—November 15, 1913, to June 30, 1918. 

GaGE.—Stevens water-stage recorder. 

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

CHANNEL AND cONTROL.—One channel at all stages; straight for 200 feet above and 
below gage; stream bed filled with large boulders and very rough; right bank 

vertical wall of rock; left bank steep and high. Control composed of large boul- 
ders; fairly permanent. 
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.62 feet at 6.30 

p. m., April 2 (discharge, about 1,120 million gallons per day, or 1,740 second- 
feet); minimum stage recorded, 1.9 feet September 18-24 and October 4, 5, and 

25-27 (discharge, 0.4 million gallons per day, or 0.6 second-foot). 
1913-1918: Maximum stage recorded, 9.9 feet at 9 p. m. May 1, 1916 (discharge 

computed from extension of rating curve, about 1,200 million gallons per day, 
or 1,860 second-feet); minimum stage recorded, 2.20 feet April 7 and 8, 1915 

(discharge, 0.25 million gallons per day, or 0.4 second-foot). 

Diversions.—None. 

REecuraTioN.—None. 
UriuizatioNn.—Ordinary flow is diverted by Spreckels ditch for irrigation of sugar cane. 
Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well de- 

fined between 2 and 20 million gallons per day applicable July 1 to November 
29, November 30 to April 2, and April 3 to June 30. Operation of water-stage 

recorder satisfactory. Records poor. 

Discharge measurements of Honomanu Stream near Keanae, Maui, during the year end- 
ing June 30, 1918. 

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

    

  

Discharge. Discharge. 

Dat pose Dat a ate. elg +31 ate. eig 3s 

(feet). | Second- Mion (feet). | Second- Milo 
feet. Eo ons feet. ga ns 

per day. per day. 

Sept. 6.000 0s 1.95 0.85 0.55 (rMar- 8. or anol 3.22 31 20 
DEC. Tn icnenasinins 2.97 4.0 20 May IL oii 2.83 16.9 11 
Jan, Bla... i users 2.84 16.9 1                 
  

Daily discharge, in million gallons, of Honomanu Stream near Keanae, Maus, for the 
year ending June 30, 1918. 
  

  

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

| PRE SE RAY 3.3 1.73 :0.9 0.9 2.518 1.7 9.71 41 25 12 9.7 
RR CE 2.9 5.7 ov “il 9.7 %.1 1.4 5.0 | 134 271 8.7 8.7 
Ep SNR 2.9 2.5 bo § +55 3.3 7-1 1.4 3.8195 425 18 6.4 
dail, cv, L300 4.3 1.7 oil .4 14 7-1 2.1 3.3 | 8 59 28 5.0 
Bl ediv i i eaten 7.9 1.4 .55 .4 5.7 3.8 2.5 2.9, 28 51 12 4.3 

0. eta 3.3 1.4 357 9.9 3.8 3.3 2.5 2.9:7:13 179 Nl 4.3 
A Sil AER 2.3 1.4 «55.1.1 35 2.5 1.4 2.9 35 51 6.4 3.8 
ESP aE 1 1.4 .55 +55 |<93 2.9 6.4 7.9] 20 51 5.7 3.8 
Oc tae bn 2.9 2.9 «55 .55 9.7 2.9438 307 16 435 6.4 4.3 
10... st 4.3 2.5 55114 3.3 2.3 3.8114 47 375 21 15 

Li nn i SAR 2.5 2.5 S51 2.5 2.5 2.1] 89 68 227 78 37 30 
12.0... un 2.1 3.3 78 .9 2.1 2.9 7.9 89 78 21 25 55 
18. a 3.7 3.7: “1.7 on 1.7 6.4 3.8] 13 25 15 51 12 
He. §:7 3:3] 1.3% 7 19 5.0 2.9 7.3 28 51 14 7.9 
35. mia 1.7 2.5 = wy} 1.4 9.7 3.3 5.01 14 18 16 95 

YG... 00a 1.7 2.1 oi 3.8 1.4 3-87.15 4.3 | 47 y 32 47 
BIR Cane fe 1.7 LT D517 1.1 2.9 4.3 | 44 30 7.9 | 14 30 

: 1 SE ed 1.4 1.4 .4 .9 1.1 2.5 4.3 7.9% “11 7.1 7-1 8.7 
19... 1.4 1.4 .4 «7 1.4 2.5 4.3] 30 7.1 6.4 6.4 6.4 
D0esisss sss vmsn 1.4 1.7 .4 7 2.1 5.7 4.3 | 289 5.7 9.7 5.7 ys 

| BE a Se 1.4 2.1 .4 .55 1.4 3.3 3.8] 59 4.3] 11 6.4 8.7 
2! SE 3.8] 32 .4 «35 1-15 13 13 14 3.81 11 7:1 18 
| gh BNE es Sela 7.9 5.7 .4 S55 18 6.4 6.4 9.7 3.8 6.4 J 8.7 
TR A 2.9 2.5 .4 551 30 3.3 7:3 6.4 7.9 5.7.1.4) 7.1 
1 STL NS, 2.1 1.7 by § .4 12 2.5 6.4 5.0 | 253 5.7%] 38 7.1 

7 SRR SEND v7 1.71.4 .4 7.1 2.1 3.8 4.3] 35 6.41.13 71 
DY sivas reid Yi 1.47 1.4 .4 5.0 2.1 4.3 6.4] 12 14 35 7.9 
RR 4.3 A Fg BY 5.0 1.7 2.9] 68 9.71 12 89 7.9 
UL RI Ar ST 1.7 1.13; 1.7 2.5 51 1.7 2.9 {ecicnrs 6.4 20 89 9.7 
| A Sa 1.7 11 )53.7 3.8 | 187 LT 4 eases 8.7| 32 12 9.7 
Blicic esi vasens 1.7 Fellennnsen vu AF aie 3.4014 J.seeees 16. J-veiess ST {ecsines                         
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Monthly discharge of Honomanu Stream mear Keanae, Maus, for the year ending June 

  

  

  

  

          

30, 1918. 

Discharge. Total run-off. 

h. Milli . Mont. on gallons per day Soonnd Hemi 

feet IL lo Acre-feet. 
; Sr. (mean) hn gallons. 

Maximum. | Minimum. | Mean. 

July re a A NR 7.9 1.4 2.90 4.49 90 276 

Ji 0 San Se SO aU ag CO 32 i 3.23 5.00 100 307 
September. on th. ae 1.9 .4 iT 1.19 71 
JL le PRR SR MD Te ENN NA 3.8 .4 1.11 1.72 35 106 
Novambor. ...... oo Nr ii radar 187 1.2 15.3 23.7 458 1,410 
December: uo Jn nl 18 1.4 4.50 6.96 140 4 
Ri eR SL SE Ste 89 1.4 9.32 14.4 289 887 
Pabrnary. ox i a 307 2.9 42.5 65.8 1,190 3,650 
Marchi. 0 aE 253 3.8 46.6 79.1 1,450 4,430 
ADP ns re a has 435 5.7 75.7 117 2,270 6,970 
MAY. i a en se ere ae 89 3.7 21.0 32.5 652 2,000 
June a ea aE 95 3.8 5.2 23.6 456 1,400 

Phayear: ic mean. bh 435 .4 19.6 30.3 7,150 21,900     
  

HAIPUAENA STREAM NEAR HUELO, MAUI 

LocaTtion.—200 feet above inflow of Spreckels ditch, about 7 miles by trail east of 

Huelo. 
RECORDS AVAILABLE.—October 19, 1913, to June 30, 1918; also records of combined 

flow of stream and Spreckels ditch at staff-gage station 600 feet below present site 

December 18, 1910, to September 30, 1913. 
GAGe.—Stevens water-stage recorder installed June 16, 1914, to replace original Friez 

recorder. 
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge. 
CHANNEL AND CONTROL.—One channel at all stages; straight for 200 feet above and 

below gage; right bank high with steep slope; left bank nearly vertical. Control 

composed of large boulders; fairly permanent. 
EXTREMES OF DISCHARGE.—1913-1918: Maximum stage recorded, 5.92 feet at 3.15 

a. m. April 3, 1918 (discharge, computed from extension of rating curve, 430 

million gallons per day, or 666 second-feet); minimum stage recorded, 0.1 foot 

October 26, 1917 (discharge, 0.7 million gallons per day, or 1.1 second-feet). 

Diversions.—None. 

REecuraTion.—None. 
UrinizatioN.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for 

irrigation of sugar cane. : 
Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well 

defined between 2 million and 150 million gallons per day applicable July 1, 

July 26 to November 29, and February 9 to June 30, November 30 to February 8. 
Operation of water-stage recorder unsatisfactory; no gage height record July 2-25, 

November 3, 4, January 30 to February 26, and May 6-15; discharge estimated 
from flow of Puohakamoa Stream, except November 3 and 4, which was inter- 
polated. Records fair when water-stage recorder was operating; poor for other 

periods.
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a Stream near Huelo, Maur, during the year ending 
June 30, 1918. 

harge measurements of Haipuaen 18C) D 

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

Discharge. 

Million 
gallons 
per day. 

 
 

  
Second- 
feet. 

 
 

Gage 
height 
(feet) 

 
 

  

Date.     11 PO S VRS SE LR BE ZI Ee ES Sn a IR TE RP 

Daily discharge, in million gallons, of Haipuaena Stream near Huelo, Maus, for the year 
ending June 30, 1918. 

June. 

 
 

May. 

 
 

Apr. 

 
 

Mar. 

 
 

Feb. 

 
 

Jan. 

 
 

Dec. 

 
 

Nov. 

 
 

Oct. 

 
 

Sept. 

 
 

 
 

July. | Aug. 

 
 

  
Day.    
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Monthly discharge of Haipuaena Stream near Huelo, Maui, for the year ending June 30, 

  

  

  

  

  

918. 

Discharge. Total run-off. 

Month. Million gallons per day. 
5 Second- 11: 

feet Million | Acre feet. 
: (mean) gallons. 

Maximum. | Minimum. | Mean. 

JU Sani De 9,5 1.8 3.06 4.73 95 201 
Amount... oon. SA Ns 16 1.6 2.64 4.08 82 251 
September... . o.oo tice iain 5.9 1.0 1.52 2.35 46 140 
October. St cad Bn aha 2.5 oI 1.15 1.78 36 109 
November. it eat eins 52 1.0 7.46 1.5 224 687 
Ey So a i 9.6 1.6 3.05 4.72 95 290 
I 2 Pee IE PEERED 40 1.6 5.32 8.23 165 506 
Tebroory. o.oo nL saan 136 2.2 19.5 30.2 546 1,680 
March... i a rete 101 4.0 22.2 34.3 687 2,110 
April. a LL ATR a 230 4.5 36.0 55.7 1,080 3,310 
BY wo is stiod a bln Sa Rw is SE 38 4.0 1.7 18.1 62 1,110 

5 or RES a a Se 43 3.0 9.61 14.9 288 885 

LE PR SR VE 230 ot 10.2 15.8 3,710 11, 400               
PUOHAKAMOA STREAM NEAR HUELO, MAUL 

Locartion.—150 feet above Spreckels ditch inflow and trail crossing about 7 miles 

east of Huelo. : 
RECORDS AVAILABLE.—June 13, 1913, to June 30, 1918 (new station); December 18, 

1910, to June 18, 1913 (old station). : 
GaGE.—Stevens water-stage recorder installed November 23, 1917, replacing Barrett & 

Lawrence water-stage recorder installed June 13, 1913. Old staff gage station 

was 150 feet downstream at trail bridge below inflow from Spreckels ditch. 
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 200 feet below gage. 

Inflow of Spreckels ditch must be deducted from measurements made at footbridge. 
CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and 

below gage; banks steep and high; stream bed is very rough and steep. Control 

composed of large boulders; fairly permanent. 

EXTREMES OF DISCHARGE.—1910-1918: Maximum stage recorded, 7.63 feet at 7 p. m. 
April 2, 1918 (discharge, computed from extension of rating curve, 900 million 

gallons per day, or 1,400 second-feet); minimum stage recorded, 0.25 foot October 
26, 1917 (discharge, 0.4 million gallons per day, or 0.6 second-foot). 

Diversrons.—Kula pipe line diverts small amount of water above station at elevation 

4,300 feet. 
REeGuraTION.—None. 
UriizaTioN.—Ordinary flow of stream is diverted by East Maui Irrigation Co.’s 

ditches for irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined between 2 and 100 million gallons per day. Operation of water-stage 
recorder satisfactory except August 29 to December 7, during which time water 

was below intake, station being reconstructed or water-stage recorder not operating; 
discharge estimated for this period from flow of Haipuaena Stream. Record fair 
between 2 and 100 million gallons per day when water-stage recorder was operating 

properly; poor at other times.
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Discharge measurements of Puohakamoa Stream near Huelo, Maut, during the year ending 
June 30, 1918. 

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

  

    

  

Discharge. Discharge. 

Dat vei A Dat han | ate. eig 0s ate. eig e114 
(feet). | Second- Mion (feet). | Second- Mijn 

feet. gh sons eet. galons per day per day. 

1.02 3.9 2.5m. 30....... ik 1.9 17.2 11 
.67 1.6 LO Mag 16. .......concce 2.57 41 27 

1.27 6.2 4.0 16... laa 3.0 93 60 

  

                  

Daily discharge, in million gallons, of Puohakamoa Stream near Huelo, Maus, for the year 
ending June 30, 1918. 

  

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

| Piet TEN 4.4 3.0 3.2} 1.2 0.7113 4.0 12 26 46 19 12 

AE TR a AT 4.0 6.0 1.2 oF 7.8 7.8 3.0 6.8 | 87 236 13 12 
EE A AL NE 4.4 3.4 1.2 i 7.2 7.8 3.7 5.61 132 436 20 10 
4 3 2.4 32 Ay 6.6 6.8 5.2 4.8 80 63 54 3 
Bere vikonnsss 13 2.4 1.2 9 6.0 5.2 4.4 4.4 | 42 63 29 J A 

RE En 6.8 2.4 1.01 2.4 5.2 4.4 3.0 4.4 18 220 14 6.8 
SI a 4.8 2.4 1.0] 1.0 35 4.4 2.4 4.0 29 74 12 6.0 
LNT 4.4 2.4 1.0 7 15 3.7 6.8 6.0 | 24 80 11 5.6 
| IR 5.2 3.7 1.0 5571 10 3.7) 19 336 22 272 8.8 6.8 
100 6.8 2.7 1.297: :1.0 5.2 3.4 5.6 | 108 50 436 32 14 

W........c0...h 4.0 3.01% J7¥)+2.4 8.7 3.0) :8% 74 263 116 15 24 
RACH pr 3.4 4.0 3:21 1.0 37 4.0711 94 108 42 32 80 
1S An re, 3.0 6.8 2.4 4 3.0 -3 6.4 19 35 29 94 26 

2 1 NLA UR EA 3.0 4.4 1.9 +35 2.4 8.8 5.2 12 29 63 24 13 

15... 30. cans 3.0 2.4 1.0 Fy 2.4 3 5.6 9.4 19 54 29 68 

2 | 1 PRE ET pg 3.0 2.4 Rd 3.0 2.4 4.4 19 7.8) 68 24 46 50 
Neve dds 2.7 2.4 4 3.2 1.9 8.7 6.4 20 50 19 22 42 
iS. Ll ele 2.4 2.2 7 oT 1.9 3.4 5.6 8.8] 18 15 14 15 
10. cone 2.4 2.2 ot .55 2.4 3.0 5.64 18 12 13 12 12 
FA rR RC 2.4 2.2 + 4 «55 2.4] 8.8 6.4 | 220 10 15 9.4 10 

Hii 2.4 2.4 od .45 1.9 7.8 4.8 | 68 8.8] 18 8.8 12 
2 CR RR SR Nat 4.4 26 7 451 13 20 8.8 19 78] 2 10 18 
ST CI a 8.8 6.0 7 551 20 8.8 6.8 14 “31. 13 11 15 
MEIER 3.7 3.0 7 551 20 6.0 6.8 | 14 8.8] 11 19 12 
pI ARRAN SRA Y 4 2.7 3.0 1.9 45110 4.8 %.8§ 11 245 9.4 38 12 

usr inmni dade: 2.4 2.4 6.8 .4 7.8 4.0 5.2 8.3 50 9.4 | 13 12 
Wl oceinvioniseny 3.7 2.4 6.8 .45 7.2 3-1 5.2 9.4 20 16 38 12 
1 RRR I 4.4 2.4 1.2 Mf 6.0 3.0 4.4 | 58 15 16 87 11 
1} LA i 2.2 1.9 241 1.9 58 3.0 4.0... 12 19 26 12 
| Ee RE 2.4 1.9 2.41 3.7 156 vy 2 ag Tad Mehul 13 46 16 13 
Li eR Cl 2.4 1.94). ..o% 1.0 |... 2.4 ; | J ISNT 24 ls \ b: SE ER                          
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Monthly discharge of Puohokamoa Stream near Huelo, Maus, for the year ending June 30, 

  

  

  

  

  

1918. 

Discharge. Total run-off. 

nth, Million gallons per day. Month gallons per day Gosche Mat 

feet Acre-feet. 
(mean) gallons. 

Maximum. | Minimum. | Mean. 

FULY, ieee ie ie ie Coens x 13 2.2 4.19 6.48 130 399 
ANGUS. 02 tn trues iy dens sian sion 26 1.9 3.75 5.80 116 357 
SD PLE ITH A Se EY Se LS 8.8 7 1.61 2.49 48 148 
CLODBY. 2 +5 sai nas oh Sade vy wenn Sas 3.7 .4 1.02 1.58 32 97 
NOVEM eva c-s cere vvsensvessniess 156 7 14.1 21.8 423 1,300 
December... coil. i. tad 20 2.4 3.81 8.99 180 5 
JONUAPY ot es ee Ne 80 2.4 9.75 15.1 302 928 
{FTL ey SR INA Ie 336 4.0 42.0 65.0 1,180 3,610 
March. oo. a sn 263 1:3 49.5 76.6 1,530 4,710 
APH. a a a a: 436 9.4 83.2 129 2,500 7,660 
I SR I 94 8.8 25.5 39.5 790 2,430 
Jone at eo de eta 80 5.6 18.6 28.8 557 1,710 

Neyer. i... i site 436 4 21.3 33.0 7,790 23,900               

"ALO STREAM NEAR HUELO, MAUL 

Locarion.—300 feet above Spreckels ditch inflow and trail crossing, about 5 miles 

east of Huelo. 
RECORDS AVAILABLE.—December 18, 1910, to June 30, 1918. 

GaceE.—Friez water-stage recorder installed June 18, 1914. Prior to June 18, 1914, 
vertical staff at trail bridge 300 feet downstream from present site. 

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

CHANNEL AND CONTROL.—Channel at gage is a fairly large pool at foot of rapids, 

banks steep and high. Control at outlet of pool composed of rock ledge and 
large boulders; probably permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.91 feet at 6.30 

a. m. April 3 (discharge, about 490 million gallons per day, or 760 second-feet); 
minimum stage recorded, 0.35 foot September 24 and frequently in October 
(discharge, 0.3 million gallons per day, or 0.5 second-foot). 

1910-1918: Maximum stage recorded, 4.35 feet at 7 p. m. December 9, 1916 
(discharge, computed from extension of rating curve, approximately 550 million 
gallons per day, or 850 second-feet); minimum stage recorded, 1.34 feet (old 

datum) November 4, 1911 (discharge, 0.06 million gallons per day, or 0.1 second- 

foot). 
Diversions.—None. 
RecuraTiON.—None. 

UrinizatioN.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for 
irrigation of sugar cane. 

Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined between 2 and 50 million gallons per day. Operation of water-stage 
recorder satisfactory except December 20-26; discharge estimated from records 
of flow of neighboring stations. Record fair between 2 and 50 million gallons 

per day when water-stage recorder was operating; poor at other times.



Discharge measurements of Alo Stream 
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near Huelo, Maui, during the year ending June 

  

  

  

  

  

30, 1918. 

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

Discharge. Discharge. 

Dat pe Milli Dat py: Milli ate. eig 4 ion ate. eig 5 illion 
(feet). Socond gallons (feet). Send gallons 

; per day. 4 per day. 

Sept. Binsin 0.41 0.65 0.4 "Mar. 6......-0..0 000. 0.83 6.3 4.1 
DC. 6... nis .61 2.0 Y. 3. ADL, Teen stiicn oni 1.10 12.7 8.2               
  

Daily discharge, in million gallons, of Alo Stream near Huelo, Mau, for the year ending 
June 30, 1918. 
  

  

  

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

| EER IORAn I 1.1 1 0.6 0.4 0.4 3.5 2.3 3.5 1.8% .18 3.5 2.9 
pea .8 .6 .6 4 1.4 2.3 ¥:1 2.3 7.6 | 134 2.9 2.3 
Bulan 1.2 0 .6 4 +0 2.3 2.9 1.8 5.71 9% 0.7 1.8 
irae 1.8 .6 .4 .3 1.4 1.8 3.5 1.417 16 10 21 1.8 
Blain ave wnivias 3.5 .6 4 .3 .8 1.4 1.8 1.4 8.7.21 4.9 1.4 

0.2... 1.4 .6 4 4 +0 1.4 1.4 1.4 4.2 | 47 2.9 1.4 
PEER EEROR 1.1 .8 .4 .3 2.3 1.2 1.1 1.4 4.91 12 2.3 1 
PETER I 9% 3 +0 .6 .3 1.4 1.1 4.2 2.3 4.9 12 1.8 1.4 
0 er iiane Tans 1.4 3.1 .6 .3 0 1 3.5 | 126 8.7] 88 1.8 1.8 
10.0 eh .6 .6 .3 .8 3 23 12 18 118 4.9 7.6 

: 1 ERC ee .8 1.1 4 > .8 8] 14 12 95 12 2.3 5.7 
1 OA Sl .8 bl .8 .3 .6 1.1 3.5 7.6 | 47 6.5 5.7 38 

: FRR TE .8 1.8 3 .3 .6 1.4 2.3 3.5 8.7 6.5| 16 5.7 
RUE AA .8 .8 .6 .3 .6 2.9 1.8 2.9 6.51 18 4.9 3.5 
HA Sa .8 .6 4 .8 .6 1a 3.5 2.3 6.5 %.6 10 18 

30 son. ine 3 .6 .4 6 .6 sol 4.2 1.8] 34 4.9 7.6 7.6 
: PA eR ea .8 .6 4 4 4 .8 1.8 4.2 7.6 4.2 4.9 5.7 
LL TR IA .6 .6 4 .3 5 .8 1.8 1.8 3.5 2.9 3.5 3.5 
19... oa .6 0 .4 .3 .6 .8 1.4 6.5 2.3 2.3 2.9 2.9 
202 dni .6 .6 4 .3 «6 6.5 2.3 | 57 1.8 4.2 2.3 2.9 

i TOT de .6 .6 4 4 «0 1.8 1.4 10 1.4 4.2 2.3 2.9 
2 ARRAN .8 6.5 .3 .3 “3 4.2 2.9 2.9 1.4 5.7 2.3 4.9 
1 Sa 1.4 1.4 4 .4 2.9 2.9 1.4 1.8 1.4 2.9 4.2 4.2 

.6 1.1 .3 .3 2.9 2.3 4.2 1.4 5.7 2.3 2.3 2.9 
«0 .8 4 .3 1.1 1.8 3.5 1.11 62 1.8 2.9 2.9 

0 .8 4 3 2.9 1.4 2.3 1.4 7:6 1.8 2.3 1.3 
.6 .8 .6 .3 1.4 1.4 1.8 1.4 4.2 4.9 4.9 2.3 
4 .8 6 4 1.4 1.3 1.4 3.5 2.9 4.2 | 27 2.9 
.6 .6 .8 .6 5.7 1.3 LS 2.3 4.9 4.2 1.8 
+0 .6 .8 1.1.34 1.1 4.9) veas 5.7% 10 3.5 3.5 
.6 Of. aa 21 Ae .8 3:5). use 10: Nees 20 Loa... 

  

                      
  

Monthly discharge of Alo Stream near Huelo, Maui, for the year ending June 30, 1918. 
  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
: ald Second | yrijion 

feet il Acre-feet. A oh (mean) gallons. 
Maximum. | Minimum. | Mean. 

ULE SS LR CS ae 3.5 0.4 0.94 1.45 29 89 
AUTOS es Te es sa 6.5 .6 97 1.50 30 92 
Seplember. . 20... ci. on iain 5 .3 .51 .79 15 47 
ST RE A em diel 1.1 -3 .39 .60 12 37 
NOVEMDOr. eee died sicn vuvie anni 14 4 1.68 2.60 50 155 
Decombor. 0. i Ry 6.5 .8 1.73 2.68 54 165 
LIU PR SE AEC Ie 14 1:1 2.90 4.49 90 276 
HTT ETN SS a aR NT nt Pia 126 1.1 9.88 15.3 277 849 
LL ER Sh, TIRE 95 1.4 12.8 19.8 398 1,220 
ADM. i Ree ds 134 1.8 22.2 34.3 667 2,040 
A SAIC I Sri SRE SIS 27 1.8 5.50 8.51 1A 523 

JUNO crc rl i Maal in iia ds 38 1.1 4.90 7.58 147 451 

Phe year... . ccs as idannans 134 3 5.31 8.22 1,940 5,940             
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WAIKAMOI STREAM NEAR HUELO, MAUI 

Locarion.—500 feet above Spreckels ditch intake, and 5 miles by trail east of Huelo 
post office. 

RECORDS AVAILABLE.—December 18, 1910, to June 30, 1918. 

Gage.—Friez water-stage recorder installed October 14, 1913, at new datum, to 
replace original staff. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage. 
CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and 

below gage; banks high and covered with vegetation. Water drops over a fall 
at control, which is rock ledge and boulders and fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.80 feet at 2.45 

p. m., April 2 (discharge, about 800 million gallons per day, or 1,240 second- 
feet); minimum stage recorded, —0.15 foot September 23 and 24 (discharge, 0.4 
million gallons per day, or 0.6 second-foot). 

1910-1918: Maximum stage recorded, 7.57 feet at 5 a. m., January 18, 1916 

(discharge, computed from extension of rating curve, about 1,800 million gallons 

per day, or 2,780 second-feet); minimum stage recorded, 1.08 feet September 28, 
1912 (discharge, 0.3 million gallons per day, or 0.5 second-foot). 

Diversions.—A small amount of water is diverted by Kula pipe line above station 
at elevation 4,300 feet. 

REecuLaTION.—None. 

UriLizatioNn.—Low water is all diverted by ditches of East Maui Irrigation Co. for 
irrigation of sugar cane. 

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well 
defined between 2 and 100 million gallons per day, applicable July 1 to Novem- 

ber 29, November 30 to April 3, and April 4 to June 30. Operation of water- 
stage recorder satisfactory except December 21-26, for which period discharge was 
interpolated. Records fair. 

Discharge measurements of Waikamoi Stream near Huelo, Maui, during the year ending 
June 30, 1918. 

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

  

  

  

Discharge. : Discharge. 

D Heong Dat na vt ate. eig oT) ate. eig Ti 

: (feet). | Second- | Million (feet). | Second | Million 
feet. ga. ons foot. [50 0ns 

y per day. per day. 

Ang 23 han 0.66 11.8 YE I ER IR TNE 0.49 5.0 3.2 
Septad..u.. ili... .06 1.2 2S 1 May 16... oo ul .90 20 13 
Nov. 7 25 2:32.55 1.63 145 94                
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Daily discharge, in million gallons, of Waikamoi Stream near Huelo, Maus, for the year 
ending June 30, 1918. 
  

  

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

EAL am Pad 4.7 3.5 1.6 1.9 2.21 18 3.0 8.7] 25 18 12 8.7 
RA Re 5 4.0 4.7 1.4 .8 7.4] 10 2.2 5.4 | 119 172 7.4 10 
CR SL EN 4.0 4.7 1.4 .4 5.4 7.4 3.5 4.0 | 148 229 12 7.4 
hm r a shine 6.4 3.0 1.2 4 16 6.4 4.0 3.51. T1 28 28 5.4 
Wale lee 12.0 1.9 1.2 41 10 4.7 3.0 3.0] 20 45 12 5.4 

PER aS edi) 6.4 1.9 1.0 4 6.4 4.0 2.6 3.0] 10 99 6.4 4.7 
Tots 4.7 2.2 1.0 8] 34 3.5 2.2 3.0] 13 34 5.4 4.7 
Bint cidiasins 4.0 2.2 1.0 «S522 3.5 6.4 4.7 14 42 4.7 4.0 
i res 4.7 3.5 +8 4 20 3.5 | 14 172 14 189 4.7 5.4 

30: 000 0 ain 6.4 3.0 1.0 .6 6.4 3.0 4.7 72 16 360 45 13 

Sp LAA A 4.0 3.5 «0 3.0 4.7 3.0 67 53 93 45 8.7 22 
12 iain 3.5 4.0 1.2 1.2 4.0 3.5] 10 58 28 22 22 62 

: LR AN 3.0 6.4 2.2 «0 3.0 6.4 5.4 14 6.4 | 14 49 14 
Bd. los lat 3.0 4.7 1.6 1.6 2.6 5.4 4.0 8.7 6.4 31 13 10 
11: Rm mime 3.0 3.0 1.0 6.4 2.6 3.5 4.7 5.4 3.0] 25 16 67 

: LN 3.0 2.2 5 4.7 2.2 3.0| 16 4.7 | 25 12 20 38 
3 oa SORT 2.6 1.9 .4 2.6 1.9 2.6 5.4 49 20 8.7! 13 28 
AS 2.2 1.6 .4 2 1.9 2.6 4.7 7.4 7.4 7.4 8.7 10 
1 RSA CHE 1.9 1.6 .4 1.0 2.2 3.5] 53 31 5.4 6.4 6.4 7.4 
20. Tay 1.9 2.2 .4 .8 1.9 3.5 7.4 | 218 5.4 7.4 5.4 7.4 

LR 2.2 2.2 .4 .8 1.6 3.5 | 53 45 4.7 1-10 5.4 8.7 
yo gS iy She 4.7125 .4 +3313 3.5) 12 13 4.7] 13 6.4 12 
REI 10 10 .4 .81 25 3.5 6.4 8.7 4.0 7.4 7.4 8.7 
RRR Se 4.7 4.7 .4 .81 25 3.5 7.4 €.4| 10 6.4 25 7.4 
are La 3.0 3.5 .6 81 14 3.5 7.4 5.4 | 133 5.4 31 8.7 

2s ad Slee 2.6 3.0 2.2 +3] :12 3.5 4.7 47.25 5.4 8.7 7.4 
vB Sa Pa 2.6 2.6 2.2 .8 7.4 3.0 4.7 6.4 | 12 10 25 8.7 
RR an LS 7.4 2.2 19 .8 8.7 3.0 4.0 | 42 7.4] 10 67 7.4 
2 nies need 3.5 1.9 2.6 1.6 | 62 2.6 $4.0). 6.4 | 14 18 7.4 
I SSE 3.0 1.9 3.5 4.71 93 2.27 25 f.ouems 7.4 | 38 12 8.7 
tEAM Dalle 3.0 1.9 j.00it. Shi. 2.21232 Li... 1 HE ee, a I                         
  

Monthly discharge of Waikamos Stream near Huelo, Maus, for year ending June 30, 1918. 
  

  

  

  

        

Discharge. Total run-off. 

illi 11 . Month. Mi lion gallons per day Sdsond. Bh 

feet allons Acre-feet. 
Maximum. | Minimum. | Mean. | (mean). g * 

LL I eR Sn oh Lo Re SO a 12 1.9 4.26 6. 59 132 405 
ABBAS. dt re cai iinadane 25 1.6 3.89 6.02 121 370 
Septamber. re i oe dea 3-3 4 1.17 1.81 35 108 
LE ne a EI A ER cull hl 6. 4 .4 1.46 2.26 45 139 
NOVI DRT. ees ca cenn tart osoes 93 1.6 14.0 21.7 418 1,290 
Lon nn ea a Blt A Ml 18 2.2 4.35 6.73 135 
JOOURLY iio cai cis inaen ms biianne 67 2.2 IL.7 18.1 364 1,110 
IIL i RC a RR pe a a Se 218 3.0 30.7 47.5 860 2,640 
1 eR IE SS OR 148 3.0 28.5 44.1 885 2,710 
0 TLR Pl SH Sh SE 360 5.4 50.5 78.1 1,510 4,650 
i A I Ad EE TR 67 4.7 16.6 25.7 1,580 
FLL TT ERI Ee ts GUA SOR 67 4.0 14.0 21.7 420 1,290 

Phe Year. cove vised nsidond 360 .4 14.9 23.1 5,440 16,700       
  

SPRECKELS DITCH BELOW KAAIEA GULCH, NEAR HUELO, MAUL 

Location.—1,000 feet below intake in Kaaiea Stream and 2} miles by trail southeast 

of ditch superintendent’s house at Huelo. : 
RECORDS AvAILABLE.—December 15, 1917, to June 30, 1918. 

GAGe.—Stevens water-stage recorder. 

DiscEARGE MEASUREMENTS.—Made from plank at gage. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.63 feet at 3 p. m. 
April 2 (discharge, computed from extension of rating curve, approximately 96 
million gallons per day, or 149 second-feet); minimum stage recorded, water 

‘occasionally shut off. 

108502°—19—wsp 485——9
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Diversions.—Ditch diverts water from a dozen or more streams east of Nailiilihaele. 
REGcULATION.—BYy gates at frequent intervals. 

UrmizaTion.—For irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent until April 2 when a slide 

in the ditch below gage caused backwater. Rating curve used December 15 to 

April 2 well defined between 6 and 50 million gallons per day. Rating curve 
used after April 2 fairly well defined. Operation of water-stage recorder satis- 
factory except April 3 to May 13 (no record). 
after that date, fair. 

Records prior to April 2, good; 

Discharge measurements of Spreckels ditch below Kaatea Gulch, near Huelo, Maui, during 
the year ending June 30, 1918. 

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

  

    

  

Discharge. Discharge. 

Dat nana; Dat oe ate. eig 113 ate. eig LO 
(feet). | Second- Mion (feet). | Second- | Miliion 

feel, gallons fect gallons 
per day. p per day. 

Dec. ld. 5.0 000 0.87 9.3 6.0 {j Jan. 3h... io lo ad 2.24 46 30 
Jane 28. sad. Lied 1.30 19.2 12 Mar. i000 Roo 1.96 37 24 

7. ONIN 1.19 15.7 10 Maydd......i..0..i . 80 4.2 2.7                   

Daily discharge, in million gallons, of Spreckels ditch below Kaaiea Gulch, near Huelo, 
Maui, for the year ending June 30, 1918. 

  

  

  

Day. Dec. | Jan. | Feb. | Mar. | May. | June. Day. Dec. | Jan. | Feb. | Mar. | May. | June. 

FREELY One 16 28 v7 J FL 2.3 140. ccna. 2.5 30 12 39; 2.8.4 "17 
oc ilivsnasninsenns 9.8 | 17 8 Ae 2:5 i AT wer woos 2.2 14 25 29: 2.81.13 
SRT SR 17 14 7% on 2:2. 1-18. cana 2.2 14 37 293 3.0 4.0 
TEL MEE, LI 23 11 8 A eB Ib Peer 2.2 15 25 25 2 2.5 
cepa Samelng 13 9.8 BL 0... YG (20. co 9.0 20 48 20 +2 2.5 

| PR Rein, TEER ba 7.61 38.8 8 DE L602... 6.9 14 34 15 <2 2.3 
y PALL Pl FR 6.2% 8.3 26. fete 1.6:0.22.:.. 00 17 24 27 14 24 98 
8 ne sees sie) mess 16 10 {gl py Tg ER 9.8 20 22 13 Si 25 
| SENSE LO, IE 32 42 1 J Sas LS. aeiinnen 3.6 24 17 18 al: .15 

v1: SRA ERE Add 13 36 32. 14 yA OS) 3.2 27 14 17 11.53 22 

: APA SETAE. 36 35 A601 as 14 20.7 linn 2.8 16 16 39° 7 -2.8:% 17 
1 MOR TL BL 27 34 Fo J a a 28 7 A 7.6 16 15 52.12 12 
13... vg oe. 15 26 25d... 9.0.) 88... - 2050 ry | 13 26 26 | 14 3.6 
CR pS I Eat oc 12 18 27 12.5 5008) BL eee 9.8 11 TH Ea 20] 9.0 3.2 

I... aie 5.6 )12 14 28 =2.5]-21 tS] FRA 9.8 Dai. Lr 2714.0 14 
LEA A 9.0 SO aes 38 1 0.8 [ies                             

Monthly discharge of Spreckels ditch below Kaaiea Gulch, near Huelo, Maus, for the year 
ending June 30, 1918. 

  

  

  

    

  

Discharge. Total run-off. 

Month. Million gallons per day. Second on 

feet llons. | Acre-feet. 
: OA (mesn), | Soros, 

Maximum. | Minimum. | Mean. 

December 15-3L. 1... onion 17 2.2 6.72 10.4 114 351 
Eh a RL NIAC I ei 36 6.2 18.6 28.8 76 1,770 
WBDIIarT. oo vos sa vide Sidi voip sti 5s 48 8.3 21.8 33.7 609 1,870 
CU RRR 47 13 29.0 44.9 899 2,760 
Moy Id-38.. i. a aaa il 14 2 3.29 5.09 59 182 
JUAD lec civ inime snr snswasians 28 1.6 9.61 14.9 288 885            
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MANUEL LUIS DITCH AT PUOHAKAMOA GULCH, NEAR HUELO, MAUL 

LocarioN.—In Puohakamoa Gulch at lower portal of tunnel between Haipuaena and 

Puohakamoa stations, 6 miles east of Huelo. 
Recorps AvArLABLE.—December 15, 1917, to June 30, 1918. 

GAcr.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by rectangular sharp-crested weir 4.5 feet long 

with end contractions; set in concrete. 
CHANNEL AND CONTROL.— Weir basin 25 feet long, 8 feet wide, and 2 feet deep below 

crest of weir; made by enlarging tunnel. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.96 feet April 2, 3, 

and 9 (weir flooded, discharge estimated at 82 million gallons per day, or 127 
second-feet); minimum stage recorded, 0.15 foot December 16-19 (discharge, 

0.55 million gallons per day, or 0.85 second-foot). 
Diversions.—Ditch is an extension of Center ditch and picks up water not diverted 

by Spreckles ditch which is at higher elevation. 
RecurAaTION.—By gates at frequent intervals. 

Urtuization.—For irrigation of sugar cane. 

Accuracy.—For discharges above 5 million gallons per day, there is an unmeasured 

velocity of approach at weir which increases with the stage. Records below 5 
million gallons per day, excellent; from 5 to 20 million gallons per day, fair; 
above 20 million gallons per day, poor. 

Daily discharge, in million gallons, of Manuel Luis ditch at Puohakamoa Gulch, near 
Huelo, Maui, for the year ending June 30, 1918. 

  

  

  

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

2.5 2.4 10.6 28 3.0 1.8 
1:1 2.0 31 56 2.3 1.4 
2.0 1.5 43 57 3.4 1.3 
2.6 1.4 34 28 18.0 1.1 
1.6 1.3 17.3 28 15.8 1.1 

1.4 3.5 3.8 49 8.1 9 
1.2 3.4 12.0 32 5.6 9 
2.7 3.4 8.4 35 4.3 29 
6.9 59 17.3 56 2.6 .9 
1.6 35 28 67 15.8 7.6 

24 28 54 39 5.3 7.4 
2.9 31 40 21 5.3 27 
2.1 9.9 15.8 17.3 18.0 6.4 
1.6 9.2 12.0 26 3.3 3 
2.3 9.9 6.9 26 9.0 22 

6.9 8.3 39 12.8 6.6 14.2 
2.1 17.3 23 9.0 3.4 9.9 
1.7 9.2 5.4 6.4 2.2 3.0 
1.6 19 3.0 5.4 1.9 21 
1-9 53 2.2 8.7 1.6 1.8 

{IR ST ARIE EP SS Lo Re Te 4.2 1.4 30 2.3 13.5 1-7 1.9 
er NNR UG wa SE UT Sr i Jeet ot 11.3 81.88% 1.6 16.6 2.1 3.5 
yi; Prt dS A Pe SCIEN fr IRE 2.9 2.2 5.5 1.4 6.0 4.0 2.2 
J aE IR a A PR PR EER TARE In OS 1.7 3.4 3.7 5.3 2.2 6.7 1.5 
RD a ree te SR A nd eed a awn 1.2 4.6 2.6 52 1.1 5.0 1.9 

PER a Ni Rr 2 I NIE Le Rr 1.0 2.6 2.6 17.3 1.3 1.8 1.8 
CRE SR Rt A AS I AM PRR, .8 2.3 2.4 4.4 2.3 6.3 1.9 
OS ete sh be ne As ee te Sd a ww .9 1:9 21 2.7 2.7 20 1.3 
ee ct RA Ee mh a Ph es SR 1.0 wy 1 SR a 1.8 3.0 4.0 1.6 
SO see ve a AE ie ee ed .9 8.2: 05 nas 5.8 7.3 2.5 2.1 
Ce Rg My eer aL SNR Sica .9 2.8... 7 12:8 | riue.th 19...               
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Monthly discharge of Manuel Luis ditch at Puohakamoa Gulch, near Huelo, Maus, for 
year ending June 30, 1918. 

  

  

  

  

  
        

Discharge. Total run-off. 

Month. Million gallons per day. Seon: ne 

IE al Tg 
Maximum. | Minimum. | Mean. (mean) : y 

December 15-31... Lahn it 11.3 0.55 2.17 3.36 37 113 
Jomuary. 2. oi ata Lea ah 24 1:1 3.41 5.28 106 324 
TODTUOLY co iodn sae ss eis sid id 43 59 1.3 13.7 21.2 384 1,180 
[SE A JR CR AS we 54 1.4 16.6 25.7 514 1, 580 
Aprilia Db ca hs. 67 1:1 22.1 34.2 664 2,030 
A PS Rl Ee ho 20 1.6 6.18 9. 56 192 588 
5 REA ERE Ce a a 27 29 4.48 6.93 134 412 

The Periof. 5. cov. iarasnisdy | ERE) CU 3 Sat RE Ll 2,030 6,230     
  

CENTER DITCH AT WAIKAMOI, NEAR HUELO, MAUI 

Locarion.—250 feet below intake in Waikamoi Stream, 4 miles by trail east of Huelo. 
RECORDS AVAILABLE.—March 6 to June 30, 1918. 
GaGgE.—Stevens water-stage recorder. 

DiscHARGE MEASUREMENTS.—Made from plank at gage. 
CHANNEL AND CONTROL.—Sections of ditch trapezoidal; sides and bottom of hardpan 

and rock; straight for 30 feet above and 10 feet below gage. Control is plank sef; 

on edge in bottom of ditch 5 feet below gage. 

EXTREME OF DISCHARGE.—Maximum stage recorded during year, 2.70 feet at 2 p. m., 
April 2 (discharge, 60 million gallons per day, or 93 second-feet); minimum stage 
recorded, 0.35 foot May 9 (discharge, 1.5 million gallons per day, or 2.3 second- 

feet). 

Drversions.—Ditch diverts water that arises below or passes Spreckels ditch. 
REecuLATION.—BYy gates. 

UrinizatioNn.—For irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined. Operation of water-stage recorder satisfactory except March 12-14, 
April 7, 8, May 15 and 16; discharge for these periods estimated. Records good. 

Discharge measurements of Center ditch at Waikamot, near Huelo, Maus, during the year 
ending June 30, 1918. 

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

  

  

  

Discharge. 

Dat helen ate. elg +173 

(feet). | Second- | Million 
: feet. ge lans 

per day. 

TLR PRN iN et SSL i BGR i “5 0.51 5.8 3.8 
LI RE IR Re a a HER Ri. LT EE ER LR Ts 2.19 64 41 
Lh gL SRR Re eR ee SLD SRA Se LH .84 11.1 7.2       
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Daily discharge, in million gallons, of Center ditch at Waikamot, near Huelo, Maui, for 
the year ending June 30, 1918. 
  

  

  

  
                

Day. Mar. | Apr. | Apr. June. Day. Mar Apr May. | June. 
| 

j YER Se a i 36 3.9 19 36 3.4 4.4 38 
SRE aR pn. En pa 43 2.9 15 28 2.9 3.4 34 
PERS Bo MA SRN Loe Lhe 36 4.5 11 11 2.9 2.9 23 
; FORAGE Sy Pt Satin, 26 18 LR | ER RES LE 1.5 2.4 2.9 17 
PE SER ge IR EI 24 4.5 SIERO, ae 6.1 2.4 2.4 19 

APT TT aS 21 29 2.9 6.6 2 an 5.5 3.9 2.9 18 
J SRP A Re, 27 24 2.4 HR RE 4.3 3.4 11 5.8 
St 30 20 2.0 re THEY + EE Sp 3.7 2.9 20 3.4 
| PI ee TL ne 52 15 1.5 18 YE RRC SCL, 13 2.4 35 3.4 

30... aed 45 34 8.1 35 yt EE TRE Re 41 2.0 17 3.4 

PSR ea 35 20 1.5 49 7 ERATE EE 28 2.0 30 2.9 
| LL ET P82 8.1 7.3 36 bE MI AR 9.1 2.9 34 9.7 
+ TR XR aed, | 28 4.5 36 24 pS Re 6.1 2.9 30 9.7 
Lp a Re oes I-28 8.9 6.6 26 ) | SARA 0 PE a 4.8 5.8 26 18 
1 TT 21 4.5 5.5 38 80:00 Loan 13 13 22 9.7 

1 a RE 22 hee 18: |.aarion   
Monthly discharge -of Center ditch at Waikamost, near Huelo, Mau, for year ending June 

  

  

  

  

  
        

30, 1918. 

Discharge. | Total run-off. 

Month. Million gallons per day. ] 

Bonen Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

Morch (2880ye). ..... icine 52s 52 3.7 21.3 33 554 1,700 
ard A hin waits Siow t mle a ao 43 2.0 12.9 20.0 388 1,190 

BY =i Pats Eas LS SS Ee 36 1.5 11.9 18.4 370 1,130 
EL A ER EN st ME 49 3.4 17.5 2741 526 1,610 

107 The oy EE eS ARE Sc To reli TRL Se DR PEs IN a HERES | 1,840 5,630     
  

NAILIILIHAELE STREAM NEAR HUELO, MAUL 

Locarion.—300 feet above New Hamakua ditch, ebout 3 miles south of Huelo. 

Recorps AVAILABLE.—October 8, 1913; to June 30, 1918, when station was discon- 

tinued. Also at old staff-gage station below New Hamakua ditch from December 

9, 1910, to December 31, 1912. 
Gace.—Stevens water-stage recorder installed December 13, 1917, replacing original 

Barrett & Lawrence water-stage recorder. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 150 feet below gage. 

CHANNEL AND coNTROL.—One channel at all stages; straight for 100 feet above and 
below gage; stream bed very rough and steep; banks steep and high and covered 

with dense vegetation. Control composed of large boulders; fairly permanent. 

- EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.97 feet at 10.15 

a. m. April 3 (discharge, about 900 million gallons per day, or 1,400 second feet); 

minimum stage recorded, 0.2 foot September 11-23 and October 24-31 (discharge, 
2.0 million gallons per day, or 3.1 second-feet). 

1913-1918: Maximum stage recorded, 6.3 feet at 6.30 p. m. May 1, 1916 (discharge, 

computed from extension of rating curve, about 1,800 million gallons per day, or 
2,780 second-feet); minimum stage in September and October, 1917. 

Diversions.—Low flow of left branch of stream diverted above station by Old 

Hamakua ditch since about March 1, 1918, 

REecuLaTION.—None. 
UriuizatioN.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for 

irrigation of sugar cane.
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Accuracy.—Stage-discharge relation not permanent. 

SURFACE WATER SUPPLY OF HAWAII, 1917-18. 

Rating curve used July 1 to 

November 30 well defined between 4 and 200 million gallons per day; curve used 
December 1 to April 2 and April 3 to June 30, poorly defined. Operation of 

water-stage recorder satisfactory except November 13 to December 13 and June 
19-30; discharge estimated for latter period from records of flow of neighboring 

streams. 

Discharge measurements of Nailiilihaele Stream near Huelo, Maui, during the year 
ending June 30, 1918. 

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

  

    

  

| 

Discharge. Discharge. 

nos Dat page, Date. eig a1 ate. eig 113 
(feet) Second- Mion (feet). -| Second- Million 

feet. Bsns feet. ga Lions 
per day. per day. 

Sept 6. . tn 0.28 4.8 S11 Apr as.. ain. 0.46 28 18 
Jon. 20 0c had .61 11.5 7-4. i May 7. esi +02 47 30 
Mar. Ze. 0000. 2% 000 1.07 37 24                 
  

Daily discharge in million gallons of Nailitlihaele Stream near Huelo, Maui, for the year 
ending June 30, 1918. 

  

  

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

Et Di ST TR 7.8 10 3.0 2.0 2.8) arid 7.3 18 26 58 23 18 
PR, REE 6.6 9.0 3.0 2.5 46 ....... 4.6 | 12 49 258 18 14 
VL ROI I 6.6 9.0 3.8 2.5 3 RR 9.0 9.0] 53 367 29 14 
ES ES 14 9.0 3.8 2.5 iT Pe 16 9.0 | 62 102 67 14 
RE RR Bl 29 9.0 3.0 2.5 ES EER I 73 7.8] 45 130 32 14 

G5: Cossids 14 9.0 3.0 2.5 3.0. ...-.. 5.6 ¥.8 1:23 223 20 14 
J DE NRE Rd 10 9.0 2.5 2.5 32-0 i 4.6 7.81 32 116 20 10 
OR er Seal 9.0 9.0 2.5 2.5 0 Ee 14 16 26 116 18 7.8 
TRA Te 9.0 S 2.5 2.5 00S I nh 16 231 32 249 18 10 

|e Sa los 10 6.6 2.5 2.5 1% oe 6:6.| 67 62 267 42 26 

EDA SP ee 9.0 6. 6 2.0 2.5 9% Du eg 67 62 207 84 20 29 
: ORI PR EY 7.8 6. 6 2.0 2:5 3.04... 16 62 116 49 62 78 
1}: Sa ST 7.8 12 2.0 bE BR i i Sh 10 23 42 42 62 23 

i 1: RE IRAEEN EN I 6.6 9.0 2.0 S20 jovi. 14 7.8 18 35 67 29 18 
| LS EE ny = A 6.6 6.6 2.0 0B TR 9.0 12 16 29 49 38 67 

16. as 6.6 7.8 2.0 KP Ea 6.6 | 20 12 96 32 42 35 
1 A EER 6. 6 6. 6 2.0 F101 SR 4. 6 9.0] 29 58 23 32 29 
iL AR Se RE 6. 6 6. 6 2.0 DS Yurin ve rl dom 4.6 7.8 12 26 20 23 18 
4! ra Re LE 6.6 6.6 2.0 Pp Ne in 4.6 6.6] 35 20 18 18 16 
20. us 6.6 6. 6 2.0 0 IR 12 14 183 16 23 18 16 

Ne iiiine. 6.6 6. 6 2.0 SB ei. 20 6. 6 62 16 20 18 14 
2 AE En elo, PAE 6.6] 32 2.0 Bens 20 7.31 26 14 29 18 14 
b+ LEIA Bn Fol 7.8 12 2.0 25 loach 12 6.6 | 20 12 18 23 14 
Yr 7.8 7.8 2.5 fd 9.0 9.0 18 32 16 26 14 
OB wa rsa 7.9:146,6 2.5 2:0 Vid aid 6. 6 12 14 183 16 35 14 

pCR i INA 7.3 6. 6 2.5 240.1... 5 6. 6 6.6] 14 45 14 18 12 
VY AR Sea 7.8 5.5 2.5 2.0 anne 5.6 7.8. 14 26 23 38 12 
rR RE Sen 6. 6 5.6 2.5 13) I Ng 4.6 6.6 | 42 20 20 84 12 
08 a 6.6 4.6 2.0 2.0: vai 4.6 vif of AT Da 16 29 26 10 
SOT es he 6. 6 4.6 2.0 v7 | Hl SIR a BE ed PERSE, 26 53 18 i0 
1 Me SET cng 6. 6 98 TR RE, 2.01...-:.. 4,6:.720 0... 88. leave. 1% leew                         
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Monthly discharge of Nailiilihaele Stream near Huelo, Maui, for the year ending June 30, 

  

  

  

    

  
  

1918. 

Discharge. Total run-off. 

Month. Million gallons per day. Second- 
feet Million Acre- 

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

it A AE RELI ea SUE 29 6.6 8.56 13.2 265 814 
Ce SR 32 3.8 8.33 12.9 258 792 
eptember... ho cis sais 3.8 2.0 2.40 3.71 72 221 
OCIOBEY. oF Sine c ines s bunrmn id t en 4.6 2.0 2.50 3.87 77 238 
November 1-12...0:... cv. vias vas 14 2:5 4. 64 7.18 56 171 
December 14-31... Ji ic vin fe) 4.6 8.53 13.2 154 471 
JONEABY. le 67 4.6 12.3 19.0 382 1,170 
Febranry vv. nds dessa ia Bde 231 7.8 37.4 57.9 1,050 3,210 
March. i... Bl RTE 207 12 47.8 74.0 1,480 4,550 
ER CE OC BR 367 14 84.4 131 2,530 7,770 
1 1 et ep Re TREE Cl Ae TC 84 18 30.7 47.5 953 2,920 
111 FESR en VR a Se TOA 78 7.8 19.9 30. 8 597 1,830 

3 EY Te RR Se TE PRESEN ie TERE REC cate hoi Re 7,870 24,200           
  

KAILUA STREAM NEAR HUELO, MAUI 

Locarron.—About 800 feet above New Hamakua ditch crossing, 1 mile south of 
Huelo. 

RECORDS AvAILABLE.—June 17, 1913, to June 30, 1918, when station was discontinued. 
GaaE.—Stevens water-stage recorder installed March 7, 1918, replacing Barrett & 

Lawrence water-stage recorder installed October 1, 1913, at same location and 
datum as original staff gage. 

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

CrANNEL AND cONTROL.—Channel at gage is a large, deep pool with high, sloping 

banks, at foot of low waterfall. Control at outlet of pool is solid rock ledge and 
large boulders; will seldom shift. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.22 feet at 5 a. m. 
May 28 (discharge, about 700 million gallons per day, or 1,080 second-feet); stage 
probably considerably higher a. m. April 3, float caught on water-stage recorder; 

minimum stage recorded, 0.6 foot May 11, 31, and June 1-7 (discharge, 0.4 million 
gallons per day, or 0.6 second-foot), 

1913-1918: Maximum stage recorded, 9.5 feet May 1, 1916 (discharge computed 
from extension of the rating curve, about 1,000 million gallons per day, or 1,550 
second-feet); minimum stage recorded, in May and June, 1918. 

Drversions.—Nearly all low-water flow diverted by Old Hamakua ditch above sta- 
tion after February 5, 1918. 

REecuLAaTION.—By diversion only. 

Urinizarion.—Ordinary flow of stream is diverted by ditches of East Maui Irrigation 
Co. for irrigation of sugar cane. 

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly well de- 
fined above 1 million gallons per day. Operation of water-stage recorder unsatis- 

factory. No attempt has been made to estimate flow for periods of missing gage 
record except June 27-30. Records fair above and poor below 1 million gallons 
per day.
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Discharge measurements of Kailua Stream mer Huelo, Maus, during the year ending June 

  

    

  

30, 1918. 

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

Discharge. Discharge. 

D ne Dat i ate. eig : ate. eig pe 
(feet). |-Second- edhon (feet). | Second- Motion 

feet. gong foot. Zouons 
per day. per day. 

Sept. di... deen. 1.15 1.3 0:85 Mar. 4. 4.0. ov 2.36 74 48 
Dee, 13. online... 1.22 6.7 4d ft May ly: pec eer- 72 .85 «55 
Yone29. iia as . 96 2.5 1.6                 

Daily discharge, tn million gallons, of Kailua Streain near Huelo, Mauz, for the year ending 
June 30, 1918. 
  

  

  

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

SIDR TE aa 3.6 2.9 | i 0.85 10 NR hela 7.6 0.5 0.4 
I EE hE TEN 3.6 3.6 1.) . 85 Yo By NEES] RB TL +5 4 

o> ERE Se 3.6 3.6 1.1 +0 5 RR Cl Wp CRE wR EE 1-0 .4 
es re Dian 5.3 2.2 «85 .6 ! § ARON Geir pay CHF PES ARE ot, Ror Sono 3.4 .4 
RE el ES 12 2.2 +35 .6 G4 {nm ae ea Dd .4 

6.4 2.2 .85 0 TR CR LE TRL Le .45 4 
4.4 2.2 «85 4 0 Sp i LDS LL OD 45 .45 .4 
3.6 1.6 .85 ve Ie Sa 5.6 45 .45 .45 
3.6 1.6 5 COON Ee ds 2% a .45 .6 
5.3 2.2 0 Bel ee 16. todeaos 2.4 2.4 

3.6 1.6 .6 OF Ne ete ER RE HNL .4 16 
2.9 1.6 .6 7 TN: DR Se BE OR Ye To 36 24 
2.2 5.3 .6 el Nel He am a SE Co en 28 .5 
2.2 7.4 .6 +B Jieaemeds 7 6 ERA T E ng 1.0 24 
2.2 3.6 .6 wi eRe | AF 8 BC Pi Sd .8 39 

2.2 2.2 .6 th Thy He FE Soa 1.2 33 
2:2 2.2 .6 LRN SRT Rf PARSER SRE png +3 2.4 
2.2 1.6 .6 0 Shale 1.8.)...a0:00 «5 +8 «5 
1.6 1.6 .6 | PERN 921 7 NRE | «5 “D .45 
1.6 1.6 .6 45 a... JAY 3 WER ch 5 “3 «dD 

1 1.6 .6 ig TE RAE 10 oi. SD +9 3 
1:1 16 .6 icv. 1g FRB 5:8 Joncas 3 +5 1.2 
3.6 7.4 .6 te I ae Se Na «5 od .45 
3.6 3.6 FT pe a RS TE 2.9.1, 5 14 .45 
3.6 2.2 7 To eae TH ey LY). . 5 14 .6 

2.9 2.2 Bl Lobe a .5 .5 .45 
2.9 2.2 SE fo Bn Wl eI Y. 2 yr <5 13 .45 
3.6 2:2 8B) sed af ee TT 78 LER aed 5 9i .45 
36 2.2 91 HRT CORE 1.2 45 1.2 2.4 .45 
2.9 1.6 8 PSI Sl PR Ss SEE 12 16 .45 .45 
2.9 0 | a AE Seid 1 Ne nr 7 IS SNA -s                     
  

Monthly discharge of Kailua Stream near Huelo, Maui, for the year ending June 30, 1918. 
  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Second- |  piflion 
eet Acre-feet. : § (mean) gallons. 

Maximum.| Minimum.| = Mean. : 

12 1.1 3.42 5.29 106 325 
16 1.6 3.09 4.78 96 294 
1.1 .6 «72 1.11 22 66 
.85 .45 . 60 .93 14 42 

10 +0 4.42 6. 84 22 68 
13 1.2 3.46 5.35 59 181 
91 .4 7.00 10. 8 217 666 
39 .4 5.07 7. 84 152 467 
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HOOLAWALIILII STREAM NEAR HUELO, MAUL 

Locatron.—400 feet above New Hamakua ditch crossing, about 4 miles by trail west 

of Huelo. 
RECORDS AVAILABLE. —April 5, 1911, to June 30, 1918. 
GAGeE.—Stevens water-stage recorder installed June 19, 1914, at same site and 

datum as original staff gage. 
DiscaArGE MEASUREMENTS.—Made by wading or from footbridge at gage. 
CHANNEL AND cONTROL.—Channel at gage is a pool, about 100 feet long and 10 feet 

wide, formed by concrete control 12 feet long, over which water makes a drop of 
about 50 feet; banks slope gently and are covered with dense growth of vegetation. 

EXTREMES OF DISCHARGE.—1911-1918: Maximum stage recorded, 3.4 feet at 8.15 
a. m. April 3, 1918 (discharge computed from extension of rating curve, 800 
million gallons per day, or 1,240 second-feet); minimum stage recorded, 0.00 
foot October 1 and 2, 1917 (discharge, 0.55 million gallons per day, or 0.85 second- 

foot). 
Diversions.—None. 
RecuraTiON.—None. 
Accuracy.—Stage-discharge relation not permanent. Rating curves well defined 

between 2 and 30 million gallons per day. Operation of water-stage recorder 

satisfactory except August 2-22, for which period discharge was estimated from 
flow of Honopou Stream. Records good between 2 and 30 million gallons per 

day when water-stage recorder was operating; fair for other periods. 

Discharge measurements of Hoolawaliiliv Stream near Huelo, Maui, during the year ending 
: June 30, 1918. 

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

  

Discharge. 

  

  

Dat nose ate. eig To 
(feet). Second- Yildon 

feet. gR10n3 
per day. 

. 

Lr a SRS pe REIN TES Re RI spe Sa SOR 0.03 a 0.75 
EET a SS a RL Le SNE Ee DSO ce Lae .24 7.3 4.7 
MAY 37. tin vt hie Tans ane ea Fy tab Aes BER EEE a se i .24 7:6 4.9       
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Daily discharge, in million gallons, of Hoolcwaliilis Stream near Huelo, Maui, for the year 
ending June 30, 1918. 

  

    

  

  

    

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

; See, 2:2 1310.8 0.55| 0.8 27 2.2 5.2 5.2: 10.7 6.9 5.2 
Phe Sa 2.2 1.3 eS «55 .8 1.9 2.2 3.4 6.9 | 116 5.2 5.9 
| Re SRI Saat 2.2 1.3 .8 .6 75 i 547 5.2 3.4 6.9 | 285 5.2 3.4 
A ridden an 2.2 .8 oD 25 3 1.4 3.4 3.4| 15.4 33 11.7 3.4 
CARE Ti ei 3.2 .8 .8 .65 % 1.4 3.4 3.4] 15.4) 33 6.9 3.4 

Qs i nda Tie 3.2 .8 5 .65 .8 1.4 2.2 3.4 6.9] 78 5.2 3.4 
fF gLen EAR NE 2.2 .8 +S .6 1.0 1.4 2.2 3.4 5.2 | 33 5.2 2:9 
SERIA NE 2.2 .8 .8 .65 nt 1.4 3.4 2.2 5.2 19 5.2 2.2 
Bele 2.2 .8 .8 .6 .8 1.4 3.4 | 78 5.2 | 116 3.4 2.2 
1055. rr 2.2 .8 .8 .6 .8 1.4 2.2 | 24 9.3 | 240 5.2 5:9 

iE BST NLL Lag A ER 65] .8 1.4.9.3 15.4190 50 3.4 5.2 
tb PN RN ar be 2.2 +3 .8 rd 1 1.4 5:21 19 63 19 5.2 33 
EAR Ene Cai 2.2 1.3 S +7 5] 1.4 3.4 9.3 24 1L.70715.4 9.3 
SF RA 2.2 1.3 .8 .8 +1 1.4 3.4 6.9 15.41 19 6.9 6.9 
15... iw 2.2 .8 .8 .85 “% 1.4 5.2 5.2 9.3 15.4 6.9 13¢1 

: Fy POR re 2.2 .8 .65 .8 +15 1.4 5.2 5.2 33 9.3 5.2 9.3 
fal SOR Ra 2.2 “3 .65 %. 75 1.4 3.4 6.9} 28 6.9 5.2 9.3 
1 ee a fe 2:2 .8 . 65 .8 .75 1.4 3.4 5:2 [1.7 5.2 5.2 6.9 
LOR area eR 2.2 .8 .65 "Ss 7 1.4 3.4 6.9 9.3 5.2 5.2 5.2 
20: nn 1.3 .8 .65 .8 oF 2.2 6.9 | 116 6.9 5.2 3.4 5.9 

1.3 .8 .6 .8 75 3.4 3.4] 38 5.2 5.2 3.4 5.2 
1.3 3.4 .6 wd {J 3.4 0.8 1.7 5.2 5.2 3.4 5.2 

‘2.2 .8 .6 .8 .S 3.4 5.2 9.3 5.2 3:2 1-.>"5,2 5.2 
2.2 3 .6 .8 1.0 2.2 5.2 6.9 5.2 3.4 3.4 3.4 
2.2 .8 .6 .8 .8 2.2 5.2 5.2] 85 3.4 3.4 3.4 

ba ne 1.3 .8 «0 -S 1.0 2.2 5.2 5.21 19 3.4 3.4. 3.4 
PEN RI 13 - +0 .8 .9 2.2 3.4 3.4 9.3 3.4 5.2 3.4 
bi 1.3 .8 . 65 +8 1.0 2.2 3.4 5.2 6.9 3.41 19 3.4 
aN Ene 1.3 .8 % .8 1.7 2.2 TE 5.2 5.2 6.9 3.4 
| LAE 1.3 .8 +6 .85 | 6.9 2.2 i eee 6.9) 15.4 5.2 3.4 
NR L3 aS leer rot OR TH 2.2 Dilan vive 0:9. od oR See                       

Monthly discharge of Hoolawaliiliv Stream mear Huelo, Maui, for the year ending June 

  

  

  

  

  

            

30,:1918. 

Discharge. . Total run-off. 

Month. Million gallons per day. font fillion gallons per day Second ih 

feet im y Acre-feet. ; ee (mean). | 8allons. 
Maximum. | Minimum. | Mean. 

ETL he Fo A AR SI A I 33 1.3 2.03 3.14 62 193 
0 1 Le ei Be bg arn Si ti 3.4 «3 .96 1.49 30 91 
September .8 .6 S71 1.10 21 65 
October. uss mds re i Ts .85 .55 73 1.13 23 69 
November 6.9 ot 1.03 1.59 31 95 
December... Die. niin 3.4 1.4 1.89 2.92 59 180 
JONNY... oii a 9.3 2.2 4.28 6. 62 133 407 
ATE SRA AAD 116 2:2 14.7 22.7 411 1,260 
Marvel. .cu. oui de ilies case ven atin 96 5.2 17.4 26.9 538 1, 660 
ADL... coe is tren a Se 235 3.4 38.8 60.0 1,160 3,570 
ES A SL 19 3.4 5.99 9.27 186 570 
PI I ae | 33 2.2 6.02 9.31 181 554 

| 
TNO Year. cosas ise tine | 285 55 7.78 12.0 2,840 8,710     

HOOLAWANUI STREAM NEAR HUELO, MAUL 

LocaTtion.—500 feet above crossing of New Hamakua ditch, about 5 miles by trail 

west of Huelo. 

RECORDS AVATLABLE.—December 12, 1910, to June 30, 1918. 
GAceE.—Stevens water-stage recorder installed June 20, 1914, 200 feet upstream from 

original staff, which it replaced. 
Di1scHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.
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CHANNEL AND CONTROL.—Stream drops over a low waterfall into a large circular pool 
with gently sloping banks. Control at outlet of pool composed of boulders; 

probably permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.05 feet at 9.45 

a. m. April 3 (discharge, about 400 million gallons per day, or 620 second-feet); 
minimum stage recorded, —0.19 foot October 26 (discharge, 0.15 million gallons 

per day, or 0.2 second-foot.). | 
1910-1918: Maximum stage recorded, 5.4 feet at 11.30 p. m. May 1, 1916 (dis- 

charge, computed from extension of rating curve, about 440 million gallons per 

day, or 680 second-feet); minimum stage recorded October 26, 1917. 
Diversions.—None. 
REecuraTiON.—None. 

Accuracy.—Stage-discharge religion practically permanent. Rating curve well de- 
fined between 2 and 60 million gallons per day. Operation of water-stage recorder 

satisfactory except July 9-22 and July 29 to August 23; discharge for these periods 
estimated from records of flow of neighboring streams. Records good between 2 
and 60 million gallons per day, poor below 2 and above 60 million gallons per day. 

Discharge measurements of Hoolawanui Stream nzar Huelo, Maui, during the year ending 
June 30, 1918. 

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

  

  

  

Discharge. 

heteht Date. eig re 
(feet). Second- }Milion 

oot gallons 
* | per day. 

LL Ta OR yl i CS id VAR SHAN —0.10 0.8 0.5 
CR SL i a PRR SS 0 i RN eT BE eg 67 15.5 10 
i ER Le WB Co NSO (Pep DA | 53 10.8 7-0     
  

Daily discharge, in million gallons, of Hoolawanui Stream near Huelo, Maw, for the year 
ending June 30, 1918. 
  

  

  

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

Loosing. 1.8 0.8 0.5 0.4 0.35 5.0 2.2 5:91 10 12 7.9 6.8 
RE 1.8 .8 .5 .4 .5 2.8 1.4 4.2 | 19 88 6.8 5.9 
Rp RD 1.8 .8 5 .35 .5 2.2 3.4 3.4] 23 166 6.8 5.0 
PERS CE 2.2 .75 .5 .3 Ry | 1.8 3.4 2.8):58 42 13 4.2 
Bu i im 3.4 75 5 .3 . 65 1.8 2.2 2.8] 23 37 7-9 4.2 

| MEN Cari PE ra 2.2 75 5 .3 3 1.4 2.2 2-34 13 67 6.8 4.2 
ESSA SE 1.8 «15 :3 .3 2.0 1.4 1.8 2.81 12 35 5.9 3.4 

EN A AG 1.8 75 5 .3 .8 1.1 3.4 4.21 10 26 5.0 3.4 
| FEROS 1.8 75 «D .3 .65 51 5.0 80 7.9 88 5.0 4.2 
0... el 1.8 .65 > .35 .6 3.1 2.2] 30 14 171 9.0 5.9 

AIR Ee 1.8 .65 3 .4 .5 LYN 28 67 58 5.0 7.9 
; vr Re i ol 2.2 . 65 .6 .35 .4 1.1 5.91.30 44 28 14 24 
1 AE AR 2.2 1.3 «3 .3 4 1.4 4.2 | 16 23 19 23 10 

i 1 Se dap TE aE 1.8 3.1 5 .4 .4 1.8 3.4] 10 18 28 10 7.9 
J a Satie 1.8 .8 <5 . 65 .3 1.4 5.0 7.913 23 9.0 24 

11 vg Tend Haan Non 1.8 75 iD 6 PE 5 4 9.0 6.8 | 24 14 9.0 16 
37 1.8 .65 .5 .35 wo 5 3 4.2] 12 21 12 7.9 14 
1S. oo ib ooh 1.8 . 65 vD .3 v5 1.1 4.2 5.9.0+13 10 6.8 10 
| I Ce Lg 1.4 Fy «5 .3 .3 .9 3.4 | 14 10 7.9 5.9 7:9 
20. C.. ee 1.4 .5 5 .3 .3 2.8] 10 91 7-9 7.9 5.0 7.9 

ye pA 31 .b .45 .3 +3 4.2 4.2 | 37 6.8 6.8 5.0 6.8 
AE TR dn, 1.1 1.8 .4 «2 5 6.8 3.91 19 5.9 7.9 5.0 7-9 
a St 1.2 1:1 5 .2 L1 5.0 5.0 5.0 5.9 5.0 6.8 
VANE I RA .85 +7 .4 2 2.2 2.2 5.0 9.0 5.0 6.8 5.9 
PRE SN .8 .65 .5 .2 .8 1.8 4.2 501 10 5.9 

| SIRT MA .8 65 6 A541. 1.8 3.4 4.2 5.0 5.9 
07. 75 55 5 +2 .8 1.8 3.4 5.0 6.8 5.0 
RE 75 5 . 65 .4 .8 1.8 2.8 5.0] 37 4. 
y! | IR Se 27D 5 .6 .5 4.2 1.8 3-4 1 7.9.) 14 4.2 
| RR Ea .75 5 .5 .6:4:19 1.4 793% 19 10 4.2 
1 eR 5 YR ER PY Re 1.4 ie! 5 Rogie 0 11 Send IR Sails 79 i,           
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Monthly discharge of Heolawanui Stream near Huelo, Maui, for the year ending June 30, 

  

  

  

  

      
    

1918. 

Discharge. Total run-off. 

Month. Million gallons per day. 
Sesond- I Miflion" { 

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

JOY rr hr A re i sr se aa 3.4 0.75 1.55 2.40 48 147 
Angst cx. HE Rin 1.8 5 74 1.14 23 70 
September... ional lio .65 4 . 50 7 15 46 
OCEoDer i A .65 15 .34 .53 11 32 
November. io ois tie an 19 JB 1.38 2.14 42 127 
December. nk en [ 6.8 .9 2.05 i 64 195 
JEOTY: J. coi Sia te dint seins 21 1.4 4.79 7.41 149 456 
February... o.oo lr cant 91 2.8 16.9 26.1 473 1,450 
Mayeh. lh en 74 5.0 18.8 29.1 582 1,790 
ADI le tat hs Le ol 171 4.2 33.7 52.1 1,010 3,100 
May. rate es 37 5.0 9.1 14.1 282 866 
JONG, SLE ene Rd 24 3.4 7.79 12.2 234 717 

Thayer, SLX Cola ad 171 15 8.04 | 12.4 | 2,930 | 9,000     
  

HONOPOU STREAM NEAR HUELO, MAUI 

Locarion.—200 feet above New Hamakua ditch crossing, about 6 miles west of Huelo. 
RECORDS AvAmLABLE.—December 10, 1910, to June 30, 1918. 

GaceE.—Stevens water-stage recorder, installed June 19, 1914, at same site and datum 
ag original staff. ; . 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage. 
CHANNEL AND CONTROL.—Omne channel at all stages; straight for 50 feet above and 

below gage; right bank is overflowed during flcods; left bank steep and high. 

Control an old iron weir set in concrete; probably permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.55 feet at 8 

a. m. April 3 and at 12.01 a. m. April 10 (discharge, about 152 million gallons per 

day, or 236 second-feet); minimum stage recorded, 0.05 foot September, Octo- 
ber, and November (discharge, 0.2 million gallon per day, or 0.3 second-foot). 

1910-1918: Maximum stage recorded, 3.7 feet at 10 p. m. May 1, 1916 (dis- 
charge, computed from extension of rating curve, about 160 million gallons per 
day, or 248 second-feet); minimum stage recorded in September, October, and 

November, 1917. 

Diversions.—None. 

Recurarion.—None. 
UrruizatioNn.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for 

irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly 

well defined between 2 and 6 million gallons per day. Operation of water-stage 
recorder satisfactory, except May 8-12, for which discharge was estimated from 

flow of neighboring streams. Records fair between 2 and 6 million gallons per 
day; poor below 2 and above 6 million gallons per day.
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Discharge measurements of Honopou Stream mear Huelo, Maui, during the year ending 
June 30, 1918. 

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

  

  

Discharge. 

Dat pris ate. erg. oye 

(feet). Second- Million 
feet. Salons 

per day. 

SOD. ds rr I a i re DL UTR rs eA 0.08 0.4 0.25 
TTR TR Cle rE a ii Sips Septet sen Sa hel dake .33 3.6 2.3 
May A RL: ch Ee Enea ba dah Ha EEE .50 9.6 6.2       
  

Daily discharge, in 
ending June 30, 1918. 

million gallons, of Honopou Stream near Huelo, Maw, for the year 

  

  

  

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

os eis 9:5 0.8 0.5 0.5 0.5 2.4 1.8 2.4 3.3 6.5 3.0 3.0 
2. lian 5 .8 .5 Fy +3 1.3 3 2.4 5.51 32 2.4 3.0 
TA SR I <5 .8 or «5 i 1.3 3.8 1.8 4.6] 56 2.4 3.0 
diva AT pe 5 7 3 +3 1.3 3.8 1.8 9.5: 15 5.5 2.4 
Sg SRI ERIE 1.3 5 .5 J .3 .8 1.3 1.8 0 BE 3.0 2.4 

| SRE Ra 3 3 3 «2 «3 .8 1.8 53 5.5| 34 2.4 2.4 
RAL 5 3 «> +2 .8 .8 1.3 1.3 4.6. 20 2.4 2.4 
ORE he lr Re i] +5 5 2 .5 .8 1.8 1.3 4.6 14 2.4 2.4 
REBT SARE .5 «5 .5 2 .8 .8 2.4 26 3.8 42 1:8 2.4 
1 eR wa ARE .5 3 .5 2 .5 .8 1-80.71) 6:5 1°75 5:5 3.8 

IV... oh. 0000 5 wd +B «2 +2 “2 6.5 8.51.26 32 2.4 3.8 
LAIR IRS ATE .8 .5 “2 2 he 2 3 3:8. 11 20 17 4.6 14 
FN meh .8 .8 22 2 2 .3 2.4 6.35.4 1% 12 5.5 6.5 
10 ALL os .5 .8 vl “2 hy. ns 2.4 5.5 8.5 14 4.6 4.6 

: 7 Ey SE a a .5 J +9 +5 “2 .8 3.0 4.6 5 | 12 3.8 11 

+5 «3 2 «5 2 .8 3.8 381-13 8.5 3.8 7.5 
+3 % 2 2 +2 .8 2.4 6.5111 a5 3.0 7.5 
+5 .3 .2 +2 “2 3 2.4 3.0 75 5.5 3.0 5.5 
5 S “3 2 2 .8 2.4 6.5 6.5 4.6 2.4 5.5 
+5 +5 3 2 "2 3.0 6.5 | 40 5.5 3.8 2.4 4.6 

3 OR SR ME 5 .5 «2 2 2 2.4 3-01-17 4.6 3.8 1.8 4.6 
0 a a 5 2.4 pry “2 .b 3.0 7-3 9.5 3.8 3.8 1.8 4.6 
2 I ENA .8 +3 2 od 3 3.0 3.8 7.5 3.0 3.0 2.4 3.8 
RA 25 “3 2 2 1.8 1.8 3.8 5.5 6.5 2.4 2.4 3.0 
A MRE .8 +5 .2 2 .8 1.8 3.8 4.6 | 28 1.8 2.4 3.8 

ECE i .8 5 3 +2 .8 1.3 2.4 3.8) 11 1.3 1.8 3.8 
7 SEER TR So +5 .5 .3 2 .8 1.3 2.4 3.8 7-5 1.8 2.4 3.0 
I EN Ses A .5 => 2 .8 1.3 1.8 3.8 6.5 1.3714 3.0 
| EN A Ra 3 5 5 i 2.4 1.3 v I ERE 5.5 3.0 5.5 3.0 
Be 5 2D 5 5 5.5 1.3 0 PE a 5.5 7.5 4.6 3.0 
LAR RA el .8 5 Fey DA. 1.3 2.4.5.0 5.03 AE Re S81. nT.                         
  

Monthly discharge of Honopow Stream mear Huelo, Maui, for the year ending June 30, 

  

  

  

  

        

1918 

Discharge. Total run-off. 

Month. Million gallons per day. Second | apse: : 
| feet Million Acre-feet. 

Maximum. | Minimum.| Mean. | (mean). | 8 . 

LE RO Ratt) aie A i.3 0.5 0.61 0.94 19 58 
ANGUS ut i De hile sd man siaeiss 2.4 .5 .61 .94 19 58 
September:..c.... ivi ire on .5 .2 .36 .56 11 33 
OetOber. -.. anno. c e R .5 2 .30 . 46 9 29 
November. =... oso ats 5.5 pL "(2 Ln 22 66 
DeCemIBOr. ai ess ans sae E 3.0 .5 1.32 2.04 41 126 
Jaary, bh rn 7.5 1.3 3.02 4.67 94 287 
LL De Re SR a SS SN 40 1.3 7.25 11.2 203 623 
Mares, ii od so ad es i 28 3.0 8.41 13.0 261 800 
Noy | EE A ae eT a 75 1.3 15.2 23.5 456 1,400 
Ee en LN TD Sa Se Me ge 8 14 1.8 3.52 5.45 109 335 

TUNG. oven dessa sn so snticsinnlonasnmeis 14 2.4 4.44 6.87 133 409 

UNTER ENES I SR 75 “2 3.77 5.83 1,380 4,220       
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NEW HAMARKUA DITCH AT HEALEHAKU WEIR, NEAR HUELO, MAUL. 

Locarion.—Just above crossing of Halehaku Stream, about 7 miles by trail west 
of Huelo post office. 

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

Gace.—Friez water-stage recorder. 
DiscEARGE MEASUREMENTS.—Made by 25-foot Cippoletti weir. 

CHANNEL AND CONTROL.—Large pool at weir. 
EXTREMES OF DISCHARGE.—See monthly discharge table. 

DiversioN.—None. 

RecuraTioNn.—By gates at frequent intervals. 

UriLizatioN.—Irrigation of sugar cane. 
Accuracy.—Records good. 

Cooperation .—Daily discharge record copied from records of East Maui Irrigation Clo. 

Daily discharge, in million gallons, of New Hamakua ditch at Halehaku weir, near Huelo, 
Maui, for the year ending June 30, 1918. 
  

Mar. 
  

Day. July. | Aug. | Nov. | Dec. Jan. Feb. May. | June, 

TER Te cv WER EE Se Wa BS (dy RBI Le Bn Es BRET HE 68.7 
Dus Lr Tutu ones sey 39.2 20.5 rs 64.8 35:3 15.7 47.4 56.9 70.6 68.7 
Geis. ik pis 34.4 pA EEO 64.4 35.1 14.5 45.3 56.8 70.5 65.0 
PEE A Ne UE aa 41.8 b B A SR =n 64.1 68.6 13.7 46.9 54.1 71.6 60. 4 
Fm Ee ROE PE 52.4 18.7.1. id 58.3 61.5 14.2 46.1 56.1 70.7 56. 4 

Baise or anaes ee es 56.2 16.3 8... 48 7 43.6 17.2 44.8 56. 2 67.6 53.4 
J AR CE 38.3 89.3 |. ass 42.2 35.7 16.5 66. 6 56.1 67.1 49.7 
8. CAEP TH 33.2 Yi.8 0. coe. 38.5 48.3 16.0 56.5 56.2 68.9 48.1 
L! FR PIE SRE . 30.6 RETR CATER EI 32.3 70.3 62.4 56.5 56.8 68.0 49.9 
LT ANE PT 38.5 vt St 3 BE 28.9 54.7 62.0 56.9 85.8 72.6 77 

5 BURT ae 20.1 20. 3d, 28.0 CL 57.8 57.2 55.8 68.8 68.2 
13.:.... FREY AINE 22.9 5.9 bene 32.1 69.9 61.5 56.2 35.3 70:2 69.1 
33a TTI ae 21.0 39:5 §.eins. ie 47.2 62.8 49.8 56.2 26.4 69.6 69.0 

: I ISR NA CIR an 20.7 B07]... 50.8 52.0 42.7 56.2 12.7 68.8 69.0 
1: RR sedan 22.6 Ba... Sn 56.2 35.9 35.0 56.2 54.0 69.2 69.3 

' | Me Sunes 24.2 18.58 en ens 43.8 56.6 30.7 56.2 47.3 68.9 68.2 
| SSE ln SAE TE 23.1 37.2 Joscicns 36.8 54.3 48.8 56.2 41.9 68.9 69.0 
18. ce ici itu. ’ 20.3 8.0.5 . 28.3 42.4 33.0 56.2 38.5 68.8 69.0 
| gta 5 5g 10.70 ee i is 26.8 44.0 44.7 56.2 51.6 68.6 68.5 
2 | IER Da RR 1.10. oc] 51.1 63.6 71.3 56. 2 55.7 68.8 68.7 

ORES aber si dir £80 et eg ahem 52.6 50.9 45.5 55.9 56.1 68.1 68.9 
7 SRE SR SADR 22.3 1.7 lcoscaons 70.2 50.9 44.7 56.1 56.0 | .70.9 69.2 
23. Kein 3 Nd BRUNA Bp CRT 69.8 65.6 38. 4 55.8 56.9 69.1 69.0 
od re a 35.8 hee 15.4 64.3 57.3 32.3 56.2 60.1 69. 4 69.0 
ys HF 25:0 |--o5.- 59.2 59.4 45.9 28.1 56.9 57.0 69. 4 59.3 

Weiss chavaisise A DE Be 61.3 43.4 43.4 26.2 56. 2 58.5 68.6 68.4 
yp I ER ite 20.9 |... 60. 4 36.7 46.5 23.7 56.2 64.7 69.1 68.9 
OY eens he ead 8.51... 56.2 35.2 42.2 35.2 56.2 66. 4 70.7 68. 4 
7) Sa a a I v TE EAR 61.1 34.5 Ol i cree 56.2 69.8 68.5 67.2 
IE Ra DE 9.6.1: 69.4 34.8 96.1}. 56.2 72.8 69.0 69.1 
Le CURR a EM b/. 1 H  PNERS  , Be a 34.5 19.3. un 56-2 Vo. 68.8 1. 0.                     
  

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

Monthly discharge of New Hamakua ditch at Halehakw weir, near Huelo, Maui, for the 
year ending June 30, 1918. 
  

  

  

  

    

Discharge. Total run-off. 

. illi 11 . suis Month Million gallons per day Second Million Fone 

Maximum. | Minimum. | Mean. | (mean). | 8200s. foot. 

Jay... wissen siaca RR Cai 42.9 37.7 29.2 45.2 904 2,780 
August (19 days)...... OT MAD 39.5 1.7 21.4 33.1 407 1,250 
November (7 4ays)....-cicevrecszeen 69. 4 15.4 54.7 84.6 383 1,180 
December. 5... oi we a ra, 70.2 26.8 46.6 72.1 1, 450 4,430 
January. ......-« MRA i I 70.3 19.3 49.0 75.8 1,520 4,660 
Fehraary . of: so -wevss onan ens fens 71.3 13.7 35.8 55.4 1,000 3,080 
March... ... .-.. Res Beda LL 66.6 44.8 54.7 84.6 1,690 5,200 
April... tet enne per Ru oh ui 2.8 12.8 53.3 82.5 1,600 4,910 
May........0. WAT ge Pl sp py 72.6 67.1 69.3 107 2,150 6, 590 
JUDG. sii ci vanity enna Gov soi Sas walt 69.3 48.1 65.1 101 1,950 5,990 

EAT Re SU SOE be to RSLs i i i ier LE pre PO mi 13,100 40,100            
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NEW HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUL 

LocaTtion.—300 feet below Honopou Stream crossing and about 7% miles by road and 

trail west of Huelo. 

RECORDS AVAILABLE.—January 25 to June 30, 1918. 
GAGE.—Stevens water-stage recorder. 
DiscEARGE MEASUREMENTS.—Made from plank at gage. 

CHANNEL AND coNTROL.—Sides and bottom of ditch, hardpan and fairly smooth; 
banks steep; straight for 75 feet above and 25 feet below gage. No well defined 
control; stage-discharge may be affected by collection of mud and gravel on 

bottom of ditch. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.57 feet at 8.45 

a. m. May 28 (discharge, 96 millions gallons per day, or 149 second-feet); minimum 

stage recorded, 1.0 foot February 4 (discharge, 12 million gallons per day, or 19 

second-feet). 
Diversions.—Ditch receives greater part of flow of Koolau ditch at Alo division weir, 

and diverts water from streams west of that point. 

RecuLaTiON.—By gates at frequent intervals. 
UrruizarioN.—For irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent prior to April 2, when a 

slide occurred in the ditch below gage causing backwater. Rating curve January 
25 to April 1 well defined; April 2 to June 30 fairly. well defined. Operation of 

water-stage recorder satisfactory. Records prior to April 2 good; April 2 to June 

30 fair. 

  

Discharge measurements of New Hamakua ditch at Honopou, near Huelo, Maur, during 
the year ending June 30, 1918. 

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

  

    

  

Discharge. Discharge. 

Dat page. Dat i A ate. eig S18 ate. eig +113 : 
(feet). Second- Vilion (feet). Second- Mim 

feet. Sons feet gosong 
per day. : per day. 

Oct. 9, - vee faces 0.85 15.0 0.7 May. Bi oc fu nvil: 3.89 117 77 
Jon. 25%. cc tanes A 3.72 111 72 May 10... -sveevcners 4.28 116 76                   

Daily discharge, in million gallons, of New Hamakua ditch at Honopou, near Huelo, 
Maui, for the year ending June 30, 1918. 

  

Feb. | Mar. | Apr. | May. | June. 

  

  

Fl Ss Lo 18 69 29 80 54 75 76 
SR SP TE 14 80 46 78 50 75 76 
WRENS i 13 69 33 78 43 74 75 
" PETIA eal, 12 80 44 76 51 74 75 
ERE 13 7 80 72 66 70 74 

    
  EE CPR pat 1 SET 56 82 68 74 75:0 28.5 Seiwa? 60 26 80 61 75 72 

| RR ae 61 80 36 74 1 Datei: 58 23 78 66 75 70 
EER HEREIN | Sei 45 80 35 75 20 28 esac aie 4 4 76 66 78 70 
Moo vn B00 40 78 61 75 75:00:29. coin 241...... 72 68 76 69 
Bowe. anna on 35 7d 64 75 76.1 30+. oh mn 23 |....-- 75 69 76 69                           
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Monthly nthe of New Hamakua ditch at Honopou, near Huelo, Maui, for the year 
ending June 30, 1918. 

  

  

  

  

    

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | pinion 

feet SNRs Acre-feet. 
: Sod (mean) g : 

Maximum. | Minimum. | Mean. 

Ionary 25-831 as te tae, 74 17 42. 66. 4 300 922 
February :- . so vroinvnmine sna it ton 80 12 36.7 56.8 1,030 3,150 
Marehs doa Jodi vhs Tse 82 58 74.8 116 2,320 7,120 
Apri eT pl 78 43 62.5 96.7 1,870 5,750 
0 SER SEALE CL OR EAE PR Si 78 67 72.8 113 2, 260 6,930 

Fyn LN a LR Cv 78 51 70.1 108 2,100 6,450 

Rheiperiod:.- ox sense ra a ee 9, 830 30,300             
OLD HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUI 

Locartion.—250 feet below intake in Honopou Stream and 7 miles by road and trail 

west of Huelo. 

RECORDS AvArLABLE.—January 25 to June 30, 1918. 
Gaae.—Stevens water-stage recorder. 

DiscHARGE MEASUREMENTS.—Made from plank at gage. 
CHANNEL AND CcONTROL.—Sides and bottom of ditch are of hardpan with small amount 

of rock and gravel; banks high and steep; straight for 250 feet above and 150 feet 

below gage. Control is concrete slab 12 inches thick rising 4 inches above bed 

of ditch, 5 feet below gage.’ 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.17 feet at 6.15 

p. m. Marchl11 (discharge, 60 million gallons per day, or 93 second-feet); minimum 

stage recorded, ditch occasionally dry. 

Diversions.—Ditch heads at Nailiilihaele Stream and picks up water from streams 

west of that point. 

REguLATION.—By gates at frequent intervals. 

Urinization.—For irrigation of sugar cane. : 
Accuracy.—Stage-discharge relation practically permanent. Rating curve well 

defined. Operation of water-stage recorder satisfactory except February 22-27, 
clock stopped; discharge estimated from maximum and minimum pencil record 

at 1.0 million gallons per day. Records good. 

Discharge measurements of Old Hamakua ditch at Homopou, near Huelo, Maui, during 
the year ending June 30, 1918. 

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

  

  

  

Discharge. 

Dat ee, ate. eig +133 

(feet). Second- Villon 
feet. Bo tlons per day. 

| 

Tn PRE ed of UME PE se RT Sn MEE SR Sl pane Re 0.92 6.6 4.3 
El EE RR we NE RE CI 2.07 40 26 
00 pk Re an Ce. ee IR SE ES Me SB ee 2.13 41 27        
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Daily discharge in million gallons of Old Hamakua ditch at Honopou, near Huelo, Maus, 
Jor the year ending June 30, 1918. 

  

  

  

| 

Day. Jan. | Feb. | Mar. | Apr. | May. | June, Day. Jan, | Feb. | Mar. | Apr. (May. | une. 

s EVIE al © 0.6 | 8.028 17 REG RL RERRE BI 1.0 | 36 1.0121 32 
De LH 112 34 11 ARS RR CU Ca 2.7129 .8 118 34 
Bo .83] 1.3130 14 2.0 V8 ah La 1.0 | 28 .8113 25 
4... .6 | 16 20 28 | 1 1 TORT Com 4.6 | 22 1.61 -7.2 17 
5 .6},30.3 113 19 1.00100. we. oc 29 13 5.81 2.31 12 

STE Ly pC 811.6124 16 ad Bs EPR Re, et 5 5.335.881. 2:0 13 
A A SS .6 | 28 19 9.6 3 Da JO BO RRS Es 2.7116 4.6 | 18 
EAL .8 127 12 31 LS PTO Rl IAS a 1.04 2.0) 4:6 18 
Lr Oe ig IA 34 29 28 3.1 2 UR REE ESE Snel i) She 4.60, 37"5.8 10 

0. come 7.2 | 40 28 22 22 NR TE Rt 32 2.0] 18 11 

ta HE Band ole Ag 4.1 | 52 20 5.8(.26 20 iis coasts 30:1... 27 2.0% 8.0113 
0 SERRE Se 5.8 | 34 26 28 34 MW eeatoin vi Lie! 26 16 20 10 

i 4) ST SHRI hl 1.3 | 32 14 27 30 28. matte. «6°15.8.20 16 28 10 
1 SONI FOR Lone 1.313 8.8 | 22 21 i HE +0 Yai. 11 26 27 8.0 

| 4 PAD SH SAR 1.0 | 29 3.1122 29 | IRE i 0 mg Eons 16 28 19 9.6 
| BAPAC Bien 27 ei.oh ; al Pee                             

  

Mon'hly discharge of Old Hamakua ditch at Honopou, near Huelo, Maui, for the year 
ending June 30, 1918. 

  

  

  

  

  

Discharge. Total run-off. 

Month. Milli 11 er day. on illion gallons per day Second fares 

feet gallons Acre-feet. 

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

Januory 25-3 oti a a 6.5 0.6 1.56 2.41 11 335 
Palruary «connie ead hin. 34 -6 4.43 6.85 124 381 
Mareh......c..oonieasvensims ann ss- 52 1.0 21.1 32.6 655 2,010 
Ari)... add Lal 34 .8 14.5 22.4 434 1, 340 
May... Nh Je Fo cede TY 28 2.0 14.8 22.9 458 1,410 
[rl a. AE Cx Rn in ie 34 .8 14.1 21.8 424 1, 300 

The beriod. ove i ve te eis hc nite sive satus = wile nas ais v diubis ur wb gn Se win ge nits 6, 980             
  

KAUHIKOA DITCH! AT OPANA WEIR, NEAR HUELO, MAUI 

Location.—A short distance below crossing of Opana Stream, about 8 miles by road 
west of Huelo post office. 

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

Gaae.—Friez water-stage recorder. 

DISCHARGE MEASUREMENTS.—BYy 25-foot sharp-crested weir. 
CHANNEL AND CONTROL.—Large pool at weir, 

EXTREMES OF DISCHARGE.—See monthly-discharge table. 
Diversions.—None. 

REecuLaTION.—By gates at frequent intervals. 

UriuizatioN.—Irrigation of sugar cane. 

Accuracy.—Records good. 

CoopeErATION.—Daily-discharge record copied from records of East Maui Irrigation Co. 
  

1 New alinement of Old Hamakua ditch west of Halehaku Gulch, 

103502°—19—wsp 485——10



146 SURFACE WATER SUPPLY OF HAWAII, 1917-18. 

Daily discharge, in million gallons, of Kauhikoa ditch at Opana weir, near Huelo, Maus, 
Jor the year ending June 30, 1918. 

  

  

    

  

  

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

13.6 12.4 
12.7: 8.6 
12.2 7.6 
11.7 2 
11.6 6.8 

11.3 7 
11.2 9.3 
10.8 9 
10.7 7.0 
10.7 6.8 

10.8 7.8 
11.4 1.1 
15.6 6.8 
13.7 9.5 
10.9 24.2 

10.6 20.6 
10.1 11.7 

1.5 9.4 8.8 
16.1 8.9 7.6 
16.3 8.8 7-2 

17.2 8.8 7-1 
50.7 7.0 6.7 
58.5 8.3 6.4 
41.7 8.3 6.6 
29.3 8.2 6.0 

21.1 11.2 5.6 
18.4 12.9 5.2 
16.3 17.4 7.0 
15.1 14.7 13.0 
14.2 15.8 26.5 
yo Sts 14.4                 

  

  

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

Monthly discharge of Kauhikoa ditch at Opana weir, near Huelo, Maui, for year ending 
June 30, 1918. 

  

  

  

  

          

Discharge. Total run-off. 

Month. Mi'lion gallons per day. Secorids Stim 

feat > n Acre-feet. 
: Cs (mean) gaL0ns, 

Maximum. | Minimum. | Mean. 

Joly (2days).c arn sian 1.0 8.7 0.85 1.32 2 
August (Ud days). .... co 0 mak 58.5 7.6 24.0 37.1 337 1,030 
September: ve. an vias iil a 17.4 7-0 3.3 17.5 339 1,040 
QelobeT. . co Xl ae ATA 26.5% 5.2 9.60 14.9 298 913 
November (28 days).........cuuuun.. 53.5 +2 256.0 40.2 728 2,230 
December (13days). o.oo 22.2  ; 4.87 7.54 63 
Jonuary (23 days)... acinar dani. 36.7 + 10.6 16.4 243 748 
FTebruwy {21 days)... .. 0 ..o 83.1 .8 21.3 33.0 446 1,370 
March (2 days)... coi 0 dias 33.3 1.9 17.6 27.2 35 - 108 

TR A Te AL St Fee pire pi me ERO 2,490 7,640       

LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MATL 

LocaTtion.—A short distance west of Halehaku Gulch, about 7 miles by road north- 
west of Huelo post office. 

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

Gage.—TFriez water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by sharp-crested weir 16} feet long, with bottom 

and end contractions,
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CHANNEL AND CONTROL.—Large pool back of weir. 

EXTREMES OF DISCHARGE.—See monthly discharge table. 

Driversions.—None. 
RecuraTioN.—By gates at frequent intervals. 
UriLization.—Irrigation of sugar cane. 
Accuracy.—Records good. 
CooreraTiON.—Daily discharge record copied from records of East Maui Irrigation Co. 

Daily discharge, tn mallion gallons, of Lowrie ditch at Opana weir, near Huelo, Maus, jor 
the year ending June 30, 1918. 

  

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

yo .. 45.93. JLT 151 13.1 9.3 53:5 42.4 |: 36.5) 35.7 57.9] 56.9 57.9 
pa SRA 33:2:4-°83.1 14.9 9.21 30.94 41.5) 22.7) 34.2 | 42.0; 38.71 54.1 57.4 
ST Gn 87.5 22.3 14.2 8.71 32.6 55.1 | 35.61 35.5 41.6 | 55.4 | 57.3 55.0 
ON SIR tl 47.7 19.3 13:5 8.3{-:35.0.5- 49.5 | 45.5 33.1 45.8 131.6 37.7 47.1 
Bercaias nts wits 46.4 20.7 12.9 7.3 33.9 | 51.3 53.8 32.8 46.5 24.1 57.7 39.4 

B.. east 40.9: 10.0: A202 LILY [N40 47.5) 29:6 |:-92.2 41.21 33.01 -57.6 36.8 
J SRE Seu 33.8{:124.0:{ 13.2 9.7 41.71 42.31 27.21 35.2 | 58.6 33.9 57.9 38.4 
LR OE 25.8.1 :21.6-'13.5 9.5 46.9 |. 35.74 38.3 | 33.0] 59.4| 32.4] 56.6 39.6 
rR an ge Ne 32:941.:99.7.1712.9 N54 *49.27 56.0 {54.1 51.8 | 58.5 | 33.9 | 48.6 37.3 

310... aaa 41.4 20.5 13.2 7.5 42.3 | 34.3 14.9 49.4 | 57.3 | 25.6 | 56.0 48.0 

1 SRE Sea 26.2% 25.31 11.4 11.8) 27.9 34.6] 45.0 43.5 | 58.3 15.3; 58.1 57.4 
LR TI 26.0 37.2 |-15.1 7.8 15.6. 42.5 | 52.3 44.0 | 55.1 14.3 | 58.3 57.6 

2 5 SRR Raed 2.8; 47.6 1.°21.5 7.0} 16.81 56.71 35.4 42.9 | 57.7 12.8 | 58.4 57.3 
LS IER 23.91 38.9 13.1 8.1 15.9 52.6 | 24.8] 39.2: 58.9 12.2] 58.0 56.9 
15... ie oud 30.5 21.3 32.% 1 22.0: 15.3 33.5.1 21.1 40.4 | 57.7 12.0 | 58.1 57.3 

0 eae 27.4 19.8 11.9 10.21: 13.2 «46,7: 51.3) 42.3 1.55.6 10.5 58.1 57.6 
Wo lawiain 26.0 18.5 1.1 11.1 4.44 37.1 1.45.34 53.71: 57.6 8.6 57.9 57.2 
1 TBE 24.2 15.9 10.7 8.6.:15.1:1-83.84 41.87 53.71 56:9 8.01 57.7 56.7 

; 1 SBE CR. 21.7 15.6] 10.6. “8.6 13.1.1 33.71 43.8 1 57.1 |..67.4 8.8.0 805 50.7 
AE SEEN 20.9 | 20.0 10.9 811-20.7] 490.5 52.%:| 56.8]: 57.9 | 14.8 | 56.1 46.7 

LIE DN EE 24.0 = 17.7 10.5 ¥.8 15.5 47.7 | 39.31 35.7 |-37.7| 23.41 52.8 56.3 
1 ERNE ro «SOE 34.0 50.2 10.4 0192.0 1 55.9-{ 50-11 20.24 57.5.1 21.7 | 51.4 55.9 
2 Ep aE 50.7 | 48.2 | 10.2 3151.34 54.2045. 7 19.4 | 55.7 16.5 48.9 57.8 
2M ania 23.7] 33.4 9.0 2.2 5:55.80 831.67 42.8.7 21.5:1-. 50,6: 18.8 1.50.9 58.0 
yo RA ne FE OW 2.6 21.81.:10.7 6.2] 52.6 52.5; 50.3; 21.0] 58.5] 32.8] 56.8 53.9 

1 TT eR Ie 27.3 19.7 15.9 5.7] 49.9] 42.3 41.3. 720.3 1.57.3 46.4 | 52.3 55.3 
PRS SI 22.6 19.7 15.1 5.9 46.3. 141.7 [40.6] 22:1 |+57.5 54.31 58.2 55.1 
it ra 0 29.1 18.01 15.5 11.71 48.2137. +1 37.6] “28.61 57.8 57.8  58.% 53.6 
VL A NLS RR 20.5 17.57°20.3. 0 24.3 + 54.0 L315 Tlie Be 57.8 58.7] 58.0 52.5 
ER eR +»24.3 16.9 317.3 {36:9 1:56:94 -26:8:7- 55. 6... c. 57.9 | 58.7 | 58.0 51.6 
een METIS 23.7 18.0 1c... 0k 12.0 [suena 214.9 157.8 lL... 08, 07. oie 58.00. con                           
Monthly discharge of Lowrie ditch at Opana weir, near Huelo, Mauz, for the year ending 

June 30, 1918. 

  

  

  

  

            

Discharge. Total run-off. 

Month. Million gal . t illion gallons per day Sos Ana 

- feet 1 Acre-feet. : Fo (mean) gallons. 
Maximum. | Minimum. | Mean. 

aly a 50.7 20.5 30.5 47.2 946 2,900 
Augnstoo, oo rr Snr 50.2 15.6 25.3 39.1 784 2,410 
Seplember. o.oo iui. 21.5 “9.0 13.3 20.6 400 1,220 
Qelober:s. =i. iit i did 36.9 8.7 10.8 16.7 334 1,030 
NOVOIDOY. c.. ciin iii asai da din 56.9 9.3 32.2 49.8 966 2,960 
December. ccf. . iit i irae, 56.7 24.9 43.7 67.6 1,350 4,160 
Imawy.... oi es 57.8 14.9 41.3 63.9 1,280 3,930 
UD eh Ee SR Re STR 57.1 19.4 37.0 57.2 1,040 3,180 
March... iv it. eri denies . 59.4 35.7 54.5 84.3 1,690 5,180 
LTT NE Sh ES NR ESE 58.7 8.0 29.6 45.8 888 2,730 

he CER da EE 58.4 48.6 56.2 87.0 1,740 5,350 
FE Te TU Coa RR tr SE Sete Sg 58.0 36.8 52.1 80.6 1,560 4,800 

Mheyenr,. oo i al OE 50.4 5.7 | 35.6 | 55.1 | 13, 000 39,800    
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HAIKU DITCH AT PEAHI WEIR, NEAR HUELO, MAUI 

LocaTioN.—In Peahi, about 8 miles by road northwest of Huelo post office. 
RECORDS AVAILABLE.—January 1, 1910, to June 30, 1918. 

Gace.—Friez water-stage recorder. 

DiscHARGE MEASUREMENTS.—Made by sharp-crested weir, 16} feet lon 
tom and end contractions. 

CHANNEL AND CONTROL.—Large pool at weir. 
EXTREMES OF DISCHARGE.—See monthly-discharge table. 

Drversions.—None. 
REGULATION.—By gates at frequent intervals. 

UriLizaTioN.—Irrigation of sugar cane. 

Accuracy.—Records good. : 

CoorerATION.—Daily-discharge record copied from records of East Maui Irrigation Co. 

o 
D) with bot- 

Daily discharge, in million gallons, of Haikw ditch at Peahi weir, near Huelo, Maui, for 
the year ending June 30, 1918. 

  

  

  

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

RRL INS 13.0 1.5 1 0.8 0.7 60.3 nq 79.71 43.2 67.6 4.0 26.0 
A a 8.9 1.8 1.1 .8 ol}: 85.2 2:1 67.6 1° 30,8 84.1 4.0 21.6 
IRE Ie %.3 1.4 1.0 3 LO0°°33.6 1 14.7 34.3) 34.7] 39.4 4.0 12.8 
FRA 14.8 1.5 1.0 .8 18.1 {°123.8:(% 37.3 | 13.5 "*88. 7 1./:16.8 3.3 17.4 
Die dh alae mii 35.4 1.1 1.0 .8 14.8 8.8 15.6 34.9 39.0 16.8 11.6 18.4 

| PATER) gd 15.9 LY 1.0 i 4 7.0 5.4 2.7132: 71>36:8 94, 11-584 18.0 
eset cd bags 7.0 1.2 .9 1 32.2 9.2 1.5 20.9.1. 63.2 23.5 34.4 19.8 
IE AE Ci 5.5 1.2 .9 7 +229, 3 ¥.1 8.0 19.7°1:376:4 | 25.834. 24.3 i8.9 
SPINES Fig ge 5.4 1.2 .9 wT 284 1.31 55.8] ‘76.6 | 'R3.8| 26.9 12.9 15.2 

10: i ste nns 5.5 1.2 .9 +7 1.7 .9 12.0 79.8.1 51.2 28.1 65.1 64.4 

2.1 1.1 .8 t 11 :8] 71.5] 59.6] 28.5 18.0 | 39.9 70.9 
1.6 1.2 .8 yd ol 3.0 51.81 38.4, 25.9; 14.61"25.6 88.1 
1.6 4.5 .8 oz 1 18.8 13.7 35.4 | 46.5 13.6 82.1 82.9 
1.8 2.9 .8 Py} +11: 20.5 11.4 27.4 | 62.4 13.5 85.2 34.5 
1.7 1.3 .8 .8 «61:32.4] 18.41] 19.1 68.8 13.1] 20.3 63.3 

15... ined 1.6 1.2 .8 .7 .6 2.2.56. 8-13.61" >73: 6") ~13.0) 81-5 87.8 
! RCT ee 1.6 1.2 .8 | rr 9 9.0 24.7 ¥1.1 12.9 1.7 78.1 
18... tea... 1.35 1.1 .8 3 .6 .8 4.81 24.31 72.9] 12.4] 42.2 34.9 
00. sd 3.9 1:1 .8 nt. .6 vi 5.55922. 8063.81 12.81 22.4 31.9 
20. ld 1:3 1.3 .8 +7 Si” 29.83: 58.71 -27.21.63:8 | --12.9 15.6 37.7 

YEE A SO 1.2 1.1 Ss +7 »0090:0:'1 210. 1{° 24.9 | 55.4')...23.0 9.7 39.7 
Ba 1.4 40.8 > Wi 6.4 | 68.4 16.8 127.4] 33.34 45:8 23.3 53.4 
2 AR A SL 22.8 34.5 .8 «7 | 40.7-1-53.80- 38.31 29.2 | 22.8} 67.6 13.1 63.0 
LET 3.5 12.8 .8 a7). 59.7 17.2.1 25.51. 23.6.1 27.0 7-3)" 33.7 19.7 
Vr A Bn SER 1.4 2 .8 1145.5 7.94 45.9. 28.31 :86.9 3.8 | 83.4 47.7 

pS ete We 1.4 1.6 .8 .7.0 38.4 71-2637 83.6 {~4.7 3.4 | 43.3 55.6 
1 JE ME 1.4 1.4 .8 7 13.3 1.4, 22.80 .:36.5.| ''57.6 2:9 79.2 42.0 
in mans ae 1.6 1.2 .8 27 16.0 1.9 4.73% 42.3 | 54.4 13.34 88.4 26.1 
px! a LS 1.5 1.1 .8 eT 25.5 Ta. 8: 15:5. 1. cc, 56.0 | 66.4 | 86.0 30.0 
80. alain 1.6 : J 8 .8 B87 Rt ig I 55.0 4.8 64.1 21.1 
Blin oni 1.5 1.1 By 80 Reni yd 10.7: oduaos BD oes rios re                         
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Monthly discharge of Haiku ditch at Peahi weir, near Huelo, Maus, for the year ending 
June 30, 1918. 
  

  

  

  

  

Discharge. Total run-off. 

Month. Millions gallons per day. 
Second- |  yppion 

feet I Acre-feet. 
: Yok (mean). gallons, Maximum. | Minimum. | Mean. 

RN Ten LA Sm A BEd ELA 35.4 1.2 5.70 8.82 177 542 
AUCUSL.. couric vs iiiora nnn olonm site 40.8 13 4.32 6.68 134 411 
September. ...... oie csvsasaiid oh 11 .8 ". 86 1.33 26 79 
00 el Ge CR RR CR a .8 ys «72 1.11 22 68 
November... tus ieee neces 81.7 .6 15.6 24.1 469 1,440 
December... .. ioe tetra vin isn 68.4 +7 15.5 24.0 466 1,470 
LLL as en MA I TTR 76.3 1.5 26.6 41.2 824 2,530 
Tabruary: . .. . cinadionssvniadtoiois 79.8 13.6 36.2 56.0 1,010 3,110 
Maroh.... ni. tas saan 88.8 22.8 54.4 84.2 1,690 5,180 
ADI. os So Sissi wnat as nin 84.1 2.9 24.3 37.6 728 2,240 

TORRES SR SSRN 7 vey 88.1 3.8 40.8 63.1 1,270 3, 880 
ET i RCT a BE ei 88.1 12.8 41.4 64.1 1,240 3,810 

The yeari......e. made tikes 88.8 .6 22.1 34.2 8,060 24,800               

MISCELLANEOUS MEASUREMENTS. 

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

Miscellaneous gneasurements on Mawi during the year ending June 30, 1918. 
  

Date. Stream. Locality. 

  

July 

Aug. 
Feb. 
Dec. 

Mar. 

    

Near Walhee... ... ci cuted ssmnissns 
i Kanne. ot dduen: Situs tension 

  

uelo. 
250 feet below Oanui intake of Kailua 

stream, near Huelo. 
150 feet above Hoolawaliilii Stream, 

near Huelo. 
Kailua side of Hoolawanui, 25 feet 
above Old Hamakua ditch intake 
near Huelo. 

First stream east of Hoolawaliilii, 150 
feet above New Hamakua ditch in- 
take near Huelo. 

Second stream east of Hoolawaliilii, 
30 feet above New Hamakua ditch 
intake near Huelo. 

Third stream east of Hoolawaliilii, 30 
feet above New Hamakua ditch in- 
take near Huelo. 

75 feet above New Hamakua ditch, 
near Huelo. 

At trail crossing near Huelo. No 
water diverted into New Hamakua 
ditch. 

First stream west of first camp west 
of Kailua, 50 feet above New Hama- 
kua ditch near Huelo. 

First wasteway west of Kailua, 100 
feet above New Hamakua ditch 
near Huelo. 

25 feet above New Hamakua ditch, 
near Huelo. 

6 feet above New Hamakua ditch, 
near Huelo. 

100 feet above New Hamakua ditch, 
near ditchman’s house near Huelo. 

First stream west of Nailiilihaele, 50 
feet above New Hamakua ditch, 
near Huelo.   

. Gage 
height 
(feet). 

ssssmnas 

[Second - 
feet. 

  

[S1
3 

    

Discharge. 

  

Million 
gallons 
per day. 
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Miscellaneous measurements on Maui during the year ending June 30, 1918—Continued. 

  

  

  

      
    

    
  

Discharge. 

S L i A Date. tream. ocality. eig $i ! y (fect). |Second-| Million 
feet. [gallons 

per day. 

Mar. 28 | Branch of Papaea........... Second stream west of Nailiilihaele, at |........ 0.5 0.3 
camp, 125 feet above New Hamakua 
ditch, near Huelo. 

28 (inn 7: STE RTE ee Third stream west of Nailiilihaele, 10 |........ 5 .3 
feet above New Hamakua ditch, 
near Huelo. 

28 | West branch Oopuola. ...... 200 feet above New Hamakua ditch, |........ .6 .4 
near Huelo. 

28 | Branch of Oopuola.......... 20 feet above trail crossing and intake, |........ fr 4 
: near Huelo. 

23} Main Oopuola............... 200 feet above New Hamakua ditch, |-........ 1.75 Li 
near Huelo. 

28 | Branch of Makanale......... 50 feet above New Hamakua ditch, |........ 11 .07 
: near Huelo. 

28 | Main branch of Makanale....| 20 feet above fall and intake into |........ .45 3 
tunnel of New Hamakua ditch, at 
Korean camp, near Huelo. 

oR Woden... i Srna Under trail bridge below New Hama- |........ 5.0 3.2 
kua ditch, near Huelo. No water 
diverted into ditch. 

28 | Branch of Kolea. ".......... Under trail bridge, near Huelo...... 3 «2 
28 | Left branch of Kolea........ 30 feet above New Hamakua ditch, . 65 .45 

near Huelo. Right branch not 
measured, estimated the same. 

28 | Right branch of Alo......... 20 tak above Spreckels ditch, near |........ .55 .35 
u » 

28 | Branch of Puohakamoa......| First tributary 75 feet above Spreckels |........ +3 «35 
ditch, near Huelo. 

Apr, 4 | Puohakameaz.........:cc--- 500 feet above Haiku-uka boundary..|........ 10.6 6.8 
leans 0. rei vere ES iI er bE SS En I SRT Be oe 6.9 4.5 

18 [ccc LD ae Sd RE rng re Le a I Ss fete GMC HE ge 5.4 3-5 
3161. G0... re am Sai FL A gr i a REEL Sa Ie) 4.4 2.8 
4 | East branch of Waikamoi...| At trail crossing near Haiku-uka |........ 8.3 5.4 

boundary. 
do 4.4 2.9 

4.8 3.1 
3.3 21 

18 12 

15 9.5 
14 9.0 
6.5 4.2 
.7 % 1 
1) «35 
« 3 
4 .25 

1.75 1.15 
1.65 1.05 
1.7 1.1 
.85 .55 
«25 .15 
.14 .09 
+25 «15 
+15 3 
+75 5 

«5 .35 
.45 3 
.4 .25 

11 7 
85 5.5 
7.9 5.1 

do do 4.2 2.7 
1S i Halchakn.......c...iove. on 125 fost. above Kouhikoa ditch, near |........ +35 .2 

172 et RA SHEE ni 150 foot ‘above intake to side ditch, 1.6 1.1 
near Bugle. 0 or Loa ET je Saeness 

19 |" Rapaloslacs i... oe. censored ug above Lowrie ditch flume, near 8.2 5.3 
AGL, oe Eee 

19° Lownlediteh. .....coiceii es Above tunnel with outfallinto Halawa vi 5.0 
Streauy wear Huelo, <3. 0 too LE id 

19-| Waiheaditeh.......-.....1.. In wastéeway above gate in ditch, 2.9 1.9 
1,000 feet above Lowrie ditch, nt BRT 
Huelo. 

Nore.—Streams 50 to 75 per cent above normal Mar. 27 due to showers night of Mar. 26. Streams slightly 
above normal Mar. 28 due to light showers night of Mar. 2
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ISLAND OF MOLOKAI 

HALAWA STREAM NEAR HALAWA, MOLOKAL 

Locarion.—250 feet below confluence of two main branches, 2 miles above mouth 
of stream and Halawa school house. 

Recorps AvArnABLE.—July 1, 1917, to June 30, 1918. 
GAGE.—Stevens water-stage recorder. 
DISCHARGE MEASUREMENTS.—Made by wading. 

CHANNEL AND cONTROL.—One channel at all stages; straight for 150 feet above and 
100 feet below gage; banks high and steep. Control composed of large boulders; 

fairly permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded, 7.5 feet at 8 a. m. April 4 

(discharge, from extension of rating curve, 730 million gallons per day, or 1,130 
second-feet); minimum ‘stage recorded, 0.35 foot October 13-15 and 19 (dis- 
charge, 0.8 million gallons per day, or 1.2 second-feet). 

Diversions.—None. 
ReaurAatioN.—None. : 

UrruizarioN.—For irrigation of taro and for domestic supply. 

Accuracy.—Stage-discharge relation permanent except for change made by flood of 
March 11. Rating curves applicable as follows: August 28 to March 11 well 
defined between 2.0 and 15 million gallons per day; March 12 to June 30 well 

defined between 4.0 and 100 million gallons per day. Rating curves fairly well 
defined outside of limits given. Operation of water-stage recorder unsatisfac- 
tory; no record July 1 to August 27, August 30 to September 9, September 11 to 

October 7, October 20-26, October 28 to November 4, November 6-18, and Feb- 
ruary 19-23. Records good within above limits of rating curves, when water- 

stage recorder was operating. Records poor when discharge was estimated. 

Discharge measurements of Halawa Stream near Halawa, Molokat, during the year ending 
June 30, 1918. 

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

  

    

  

Discharge. Discharge. 

Dat pv Dat no Yt ate. eig Jr ate. eig! as 
(feet). | Second- Yvon (feet). | Second- M Linn 

feet. garonsg - feet. goons 
per day. per day. 

Nov. 19. .i. on. ons 0.51 2.3 L5 jy Mar.12.....0.... 0. 1.98 84 55 
19. a. «52 2.7 LT Apre22n i. utili 1.69 59 38 

Ei TRL Swede .48 2.1 1.4 IIL A a 1.54 49 32 
SAN. ne 1.06 12.7 8.2 RE a RE Sh 1.15 29 19 

po: ERNE MO .99 10.4 67 Jane... ak 75 11.1 7.2               
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Daily discharge, in million gallons, of Halawa Stream near Halawa, Molokai, for the year 
ending June 30, 1918. 

  

    

  

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

ts ee 2.2 lie nl nt 5.8 15.530 13.4] 53 n.3 9.1 
SCTE MICE Te ey SIAR 3 Sag R a LI Sei 4.51-:21.5 8.4 15.2 | 140 15.3 9.9 
SRDS a Ona SN Ree po Not TOR CoN A 4.3 1:11.90 5.8 | 14.0 | 236 78 “7 

4 10.6 5.8 5.037 208 24 6.6 
19.2 4.5 4.3 39 199 21.3 6.2 

11.5 4.2 4.2] 32 124 15.3 5.6 
44 y 4.2 15.6] 64 11.9 5.3 
18.4 8.0 4.0 to 10.6: :30 10.3 6.3 
25 4.51 137 41.0 | 155 9.1 9.3 
5.1 4.3138 100 200 12.9 59 

4.0 1.2 12.2 {187 81 11.2 23 
3.5] 28 12.8 | 112 38 37 46 
3.0 7.3 ¥.135 50 38 20.6 
2.9 8.0 6.1 2 45 12.2 14.0 
3.0 5.5 5.2 40 28 42 92 

; 11 anni tite Sheet de PRE Se EOE 2.6 6.0 | 64 158 55 78 29 
Yu. . ilocos rn san dogs 0 2 IRE 2:5. «17.25 107 124 29 20.0 15.6 
A ne aie fe Pe 1.OG es 2.3 5.5 19.4) 32 16.8 | 13.4 10.7 
1! SUNINIRAE SF DER lied (ERG Sng, iow Lani, 1.0 1.6 2.21 31 135 20.3 16.8. 11.0 8.7 
FER Ma RR RY Te TE LL ei ase .9 1:7 RARE Gd i 16.2 | 49 9.3 17.4 

4 a Lp Ve nan Jl ave .9 1.4 2.0 0. Sans 12.2 17.4 8.3 50 
Dl aia rata eR el ee Te 9 1.4 1.9 OQ. 5. 11.2] 56 8.7 46 
Oe te aR a .8 LZ 1.9 12.1 | 100 9.9 16. 8.7-:19.1 18.0 
SI ee Sl SO LNT rene .8 2:1 13.5 v.91 3% 13.7.1 .23 18.0 
1 RAR RE OEIGL { SRT TR nb SRE Ws BE NT .8 8.0 | 22 10.0) 17.7 122 11.24 25 1.5 

2 har aS ORO LL ne ame DE Ry ea 0.7 [IT AL. 24525 1.0] 28 13.2 
yA Wn SPARE Ts IP) LE i SN Satin Fr § 15.0. 23 6.1 11.7 14.5 38 18.3 10.7 
SEAT EE DA cee Pe faa 4.5 | 34 4.74 16.1 18.3 | 40 46 18.0 
09. iss LL aL yor oh MORIN Re Spe 6.! 10.9: 1270 on vee 38 94 34 42 
| BENT SLE SS SA p06 B81 SEN mcd Pn 18.2 9.3 12.85 1 dee 49 94 13:7 24 
1 SEN Bl San TR i, 3 nll CR nian Ee 4.0 I Dn An 56 |... gi v2) hon,                       
  

Norte.—Discharge estimated as follows: Sept. 11-15, 4.0 M. G. D.; Sept. 16 to Oct. 7, 1.5 M. G. D.; Oct. 
28-31,2.0 M. G. D.; Nov. 1-3, 1.5 M. G. D.; Nov. 4-10, 5.0 M. G. D.; Nov. 11-18, 1.8 M. G. D.; Feb. 19 and 
23 as given, Feb. 20-22, 50 M. G. D. Discharge interpolated at other times when water stage recorder was 
not operating. 

Monthly discharge of Halawa Stream mear Halawa, Molokai, for the year ending June 

  

  

  

  

  
  

30, 1918. 

Discharge. Total run-off. 

Month. Million gallons per day. 
Second: Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. : 

July a. oo a A re A ne rd 2.50 3.87 7.5 238 
AMEASY 0 0 Sh in na i see ees le a 2. 50 3.87 71.5 238 
SePlEMDEE . .. ci. i cericiition sina thon a Ente as Shae mein ceive 2.1 3.26 63.3 201 
OGLODOL Discs ci. inavis Stnn tie a 0k 2.3 ol 1.32 2.04 40.8 126 
November... a Soin ihe 40 an Seay 5.25 8.12 158 483 
DeeomDoT sean nr am aan 44 1.9 9.93 15.4 308 945 
JAY... lh a 31 4.2 1.5 17.8 356 1,090 
RIS Fa Se 137 4.0 34.1 52.8 955 2,930 
MARCI. es. de ties = wi soe En 5 wis nin 187 9.9 52.4 81.1 1,620 4,990 
ADP. i i Le erie i consi va diivas 236 11.0 73.6 114 2,219 6,780 

AY ie Ce Rn Same ses rR 78 8.3 23.4 36.2 725 2,230 
JURA. 0 thai in Sens st dna a 92 5.3 21.8 33.7 653 2,010 

2 OR NCES I TD 236 7 19.8 30.6 7,240 22,300           
  

a Estimate based on comparison with Honokahau Stream, Maui. 
b Partially estimated by comparison with Honokahau Stream, Maui.
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MISCELLANEOUS MEASUREMENTS. 

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

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

  

  

  

          

Discharge. 

Gage 
Date. Stream. Location. height Million 

(feet). | Second-| gallons 
feet. per 

day. 

Jan. 22 | Right branch of Halawa..... 15 feet above confluence with left 0.99 7.3 4.7 
branch of Halawa. 

22 | First ditch on right side of | One quarter of a mile below gaging |........ 11 i 
Halawa. station on Halawa. 

22 | Taro ditch on right side of | 300 feet helow intake, and 800 feet be- |........ 4 .25 
Halawa. low crossing of Halawa. 

22 | Ditch on left side of Halawa..| 150 feet below intake and 350 feet below |........ 1.8 3.2 
crossing of Halawa. 

  

ISLAND OF HAWAII 

WAILUKU RIVER NEAR HILO, HAWAII 

Locatron.—Below confluence of all main branches, 300 feet above intake of Hilo 

Electric Light Co.’s power canal and 14 miles above Hilo. 
Recorps avamasLE.—March 21, 1911, to July 21, 1913, and January 2 to June 30, 

1918. 

GAGE.—Stevens water-stage recorder. March 21, 1911, to July 21, 1913, Barrett & 

Lawrence water-stage recorder at same location and datum. 
Di1scHARGE MEASUREMENTS.—Made from cable or by wading. . 

CHANNEL AND cONTROL.—One channel at all stages; straight for 200 feet above and 
350 feet below gage; right bank slopes gently; left bank steep and high. Control 

is concrete diversion dam and portal of power canal; probably permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 24.5 feet, high-water 

mark of flood, February 19 (discharge, estimated from extension of rating curve, 

9,000 million gallons per day, or 13,900 second-feet); minimum stage recorded, 
6.2 feet January 9 (discharge, 68 million gallons per day, or 105 second-feet). 

Maximum stage during period of record February 19, 1918; minimum stage 

recorded, 4.11 feet June 7, 1912 (discharge, 21 million gallons per day, or 32 
second-feet). 

Drversions.—Hilo Boarding School ditch and several plantation flumes divert small 
amounts of water above station. 

REecuraTION.—None. 
UriuizaTioNn.—For power, fluming sugar cane, and irrigation of taro. 

Accuracy.—Stage-discharge relation permanent. Rating curve well defined be- 
tween 90 and 3,000 million gallons per day. Operation of water-stage recorder 
satisfactory. Records good between 90 and 3,000 million gallons per day; fair 

above and below those limits.
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Discharge measurements of Wailuku River mear Hilo, Hawaii, during the year ending 
June 30, 1918. 

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

  

    

  

                  
  

  

  

Discharge. Discharge. 

Dat rg Dat A ate. elg JR. ate. ei, ae 

(feet). | Second- | Million (fost). Second. | Million 
or gallons aot gallons 

. per day. i per day. 

Feb ol oo rie aly 14.35 4,100 2,000 [|i Mar.~23-.. ior... 8.43 276 178 
eR 14.02 | 3,750 | 2,420 ERE RE 9.74 707 457 
2 ea 11.90 | 2,010 | 1,300 PANE 10.57 945 611 
2 EE SEERA, 11. 82 1,920 1,280 (LADY: 95m inl ae 8.12 213 137 
1} TH RU am 10. 85 1,210 Sn May ss 1h. 0. 7.50 152 98 
4 HERR SR SL 10.75 1,080 608: "June 11... .... 000 7.56 153 99 

Daily discharge, in million gallons, of Wailuku River near Hilo, Hawaii, for the year 
ending June 30, 1918. 

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

Y. 568 | 411 160 98 316.5. ...0..- SS). 411 | 434 | 422 204 
Tose ead LL, 389 | 304 | 389 | 106 RB em a a S01... 334 | 345 | 434 265 
Bes sens nts 1 Sn ie 256 | 470 | 568 ly rer mine ad 284 | 265 | 284 174 
YE 386-1... 188 | 518 [1,550 1 4 BL Cg 71 RE 256:1 256 1. 220 146 
rE EL 41 7 pn RR 188 | 506 | 568 353 4 20. iva. Vileiasiis 324 | 238] 181 | 130 

EE 76)... 188 | 334 | 356 A804: 20. av 72 hasan 247 | 238 | 238 167 
TW ra ot Z( Xie 140 | 265 | 265 HSH 22. neil. 70 11,280 | 204 | 181 | 256 196 
8... 681... 122 | 635 | 247 WL 23... :5.5..% 701 "780 | 188] 167 174 181 
aria SRL 08.1.:..5 115 [1,810 | 220 100: 1.24... 90 708 | 174 146 153 204 

10... aes 60 ts. 188 [1,420 | 220 92 3 25.05 eae nia 955 730 | 555 134 146 304 

1 peg? AAC RS 668 ).-=5% 446 | 830 | 181 100-4 26... eins 1,680 (1,000 | 542 | 130 | 134 265 
YI a tL 2A2 1,920 [1,260 167 380-8 27. naan 1,2 620 | 345 125 134 188 
eet SR el 3405.05 12 1,490 | 174 212:01 28. a 446 | 482 | 256 118 | 378 174 
3M... n HS 5.25. 708 | 730 160 0.8.20. ans 1,400.1... 204 115 | 730 140 
5.00080 9 l:..-.5 530 | 635 238 374 41°30. 5 0 1,600... 4 167 106 | 555 146 

eR 780 es 153.i.0..4- 470 {- 20a                           
  

Monthly discharge of Wailuku River near Hilo, Hawaii, for the year ending June 30, 1918. 
  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | Million | Acre- 
Howin gallons. feet. 

Maximum. | Minimum. | Mean. 

1,680 68 372 576 10, 800 33,100 
1,920 115 373 577 11, 500 35, 500 
1,810 106 482 746 14,400 44400 
1,550 98 323 500 10,000 |- 30,700 

356 92 186 288 5,570 17,100 

  

            
  

HILO BOARDING SCHOOL DITCH NEAR HILO, HAWAII 

LocatioN.—200 feet below upper crossing of county road at Piihonua, 3} miles west 

of Hilo. 

REcorDps AVAILABLE.—February 23 to June 30, 1918. 
GaceE.—Gurley weekly water-stage recorder. 
DISCHARGE MEASUREMENTS.—Made by 3-foot sharp- _crested weir with full contrac- 

tions. 

CHANNEL AND CONTROL.—Weir basin is pool about 10 by 20 feet, having a set of baf- 
fles 15 feet above weir to reduce velocity of approach.
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EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.13 feet at 6 a. m. March 12 
(weir overflowed); minimum stage recorded, 0.25 foot April 20 (discharge, 0.8 

million gallons per day, or 1.2 second-feet). 
"Diversions.—Ditch diverts from Wailuku River. 
ReaurarioNn.—By spillways. 
UriLizatioN.—For irrigation and domestic supply. 

Accuracy.—Conditions at weir good for stages below 2.2 million gallons per day and 
are excellent; above that stage there is slight velocity of approach and records are 

fair. 

Daily discharge, in million gallons, of Hilo Boarding School ditch near Hilo, Hawaii, for the 
year ending June 30, 1918. 
  

  
Day. Mar. Apr. May. June. Day. Mar. Apr. May. June. 

ETRE TP ETE 1.3 1.7 1.8 | SR Se Si 3.0 0.95 1.6 2.3 
PRED 2 SEO, SIE 1.7 10 2.3 | i pe Ea Sle. ed 2.1 .95 1.6 2.4 
Ra ME 5:5 1.6 2.5 2.2 18. r- 1.6 «9 2.0 2.1 
CLR FORT EE 5.2 1.5 3.3 1.9 1 ER el ee 1.5 .85 3.1 2.0 
5 is vise Tae 4.7 1.4 1.8 1.4 A 1.6 .8 fa 4 1.8 

cud om oonss 4.3 1.9 1.4 1.1 1 ERE SE Gd 2.3 +35 1.8 2.1 
SAARI EE JO 4.4 2.5 1.4 el OR RN Se 2.5 6. 2.1 92.3 
TEA ST RR 3.3. . 16 1.7 1:00) oc een en 2.1 .95 1.7 2.0 
WE te a 3.4 2.0 1.6 1.4 bet Ee 2.1 .9 1.6 2.3 

B05 ois. avai 4.9 2.1 1.6 1.2 PEC ns 2.0 .9 1.6 2.9 

MT es 6.0 1.7 1.4 1.4 | ER A ge TRE, 20:01. 1.5 2.6 
sR ig 8 6.2) 1.4 2.53 2.6 7 eg 2 1.9 1.8 1.7 2.3 
1% TE TRAIT ads ER 4.4 1.9 2.3 2.0 pCREB 1.8 1.38 1.9 1.9 

| TPO Ra 3:5 1.1 2.0 2.2 vis ve seE a 1.0 1.8 1.8 1.6 
1 ERR Oa 3:2 1.0 1.9 2.3 1 I pENRRE aba 1.5 1.8 1.6 2.0 

ris ade : fh 0 SR i BEL ETT rE                       
NotE.—No gage-height record Apr. 21, 22, 28, May 24, 25, and June 28, discharge interpolated. 

Monthly discharge of Hilo Boarding School ditch near Hilo, Hawait, for the year ending 
June 30, 1918. 
  

  

  

  

    

Discharge. Total run-off. 

Month. Million gallons per day. 

, Soma Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. {| Mean. 

91 278 
41 127 
57 175 
58 179 

247 759 

  

            
LOWER HAMAKUA DITCH AT MAIN WEIR, NEAR KUKUIHAELE, HAWAIL 

Locarion.—Just below portal of last tunnel from Waipio Gulch, half a mile southwest 
of Pacific sugar mill, at Kukuihaele. This ditch diverts all ordinary run-off from 
headwaters of the Waipio basin below the Upper Hamakua ditch. 

RECORDS AvAarLABLE.—July 18, 1910, to June 30, 1918. 

GageE.—Watson water-stage recorder. 
DiscHARGE MEASUREMENTS.—Measured by weir consisting of six 5-foot panels, sharp- 

crested and with a good stilling basin above. Current-meter measurements made 
in ditch below weir have checked determinations by weir formulas within 2 per 

cent. 

EXTREMES oF DISCHARGE.—See monthly discharge table. 

UrtLization.—Irrigation of sugar cane and domestic supply. 

Accuracy.—Records good. : 
CooreErATION.—Records furnished by the Hawaiian Irrigation Co.
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Daily discharge, vn million gallons, of Lower Hamakua ditch at main weir near Kulkuihaele, 
Hawai, for the year ending June 30, 1918. 
  

  

  

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

SL RS ag 34.6 29.9 27.5 95.6 132.0 42.01 25.2 33.2 [-+33.0:0 ‘34.7 33.6 34.6 
Rg EIR ni 37.0] 34.1 27:31:25.5 3%.3|. 87.41 25.21 20.9: 34.1) 34.6 {35.0 34.4 
Ee BELAY 34.9] -32.3 1:27.21: 27.8: /..°51.0:{:~33.31 25.8 1 25.1 33.7. {34:2 84.0 34.4 
SR SERA 32.1529. 0:1. "97.0" 27.01 52.47 $3.0 1: 31.7 |= 26.9.1 "34.5-1"34.6 14 35.0 32.3 
SEL TIE 40.4 128.3 | 28.6 | 27.1 |" 47.5 | 20.3 7:36.2:} 26.3 1:33.71 :34.0 7:35.0 31.6 

Gert ch 44.70::97.8¢ 27.2.4::95.5./ 3.421 20.8 .::98.31-:26.9.| 33.71 34.6 {34.9 31.6 
IIE, 45.1 27.9 |:-26.9 | 25.74 53.0] 43.8%.-925.5-20.5 {> 34.7 | 35.3} 34.0 31.5 
Baas 35.1 28.1 26.9 1:95.85 151.7 [981.7 1 26:3 026.8 |1:33.34v34.0.( 35.1 31.4 
A oo 32.9¢{ 28.1 2.1 25.3.1 52.4 28.1 35.01 34.2 | 33.5] 31.1 25.3 31.4 

ER NEE nl, 31.91 27.9.1 26.8 1- 25.3 40.7 { - 28.3 | 35.9] 290.9 35.6 7.5 | 34.9 53.1 

: ERE A rey 30.9 27.9 26.3 25.3 48.9 27.5 42.7 23.3) 34.3 2.3 34.8 34.4 
a de 30.1 28.1 27.81: 25.0 40.7 {: 26:9 rl 3 hg 34.31 32.6 34.2 34.4 
18. asus 90.54 82:81 “84.5 24.8: 33.01" 36.7 1 34.0... 33.0 | 34.6 | 34.2 31.6 
{7 RT RO 29.0 42.0 58.0 24.831 20.91 34.9 7h 2 CRS 34.3 33.1 34.9 34.1 
35. nde. hen 20.1 35.7 | 41.1 24.9.0: :28,.7. 7 3400 LIB ea. 34.3 735.7 |. 35.0 34.7 

925.0:1-98.9.1 31.3} 26.1 28.1 23.8 | 37.4 3:0 §°-35.0:;:23.6'{ 34.9 34.7 
20.3 | 28.1 20.81% 30.3% 26.9 |: 28.51 33.0:1:83.6 1°-34.6:1 33.2.1 35.0 34.6 
29.1 27.5 28.9 26.5] 26.9; 28.9 30.5 34.2) 34.3 | 34.4 34.2 34.4 
20.91 27.61.28.31'25.6| 26.31 88.71 28.1 34.2 34.3 | 34.0 | 34.2 34.7 
28.9 7.28.1 27.81 25.3 196.31 33.01 27.5. +33.0% 33.7 34.71. 33.8 35.0 

JL Oe Med 282.91 29.61. 27.51 25.0 ]25:8 1 25.8 { 26.5.532.8%-32. 5-84.01: 33.6 34.7 
3 SN ls ME 29.5149. 227.21 2H. 271:26.3 740.7 {27.5.1 234.3%) 32.5. .-34.9 1 35.0 34.8 
1, md LINER ga 32.91 :43.91:27.21-38.21 33.0) «86.81 27.54 33.0} 33.1.11.34.6 1-350 31.9 
0 il a 30.7 32.3 27.2 34.6 43.4 30.9 26.3 33.6 35.0 34.2 35.0 33.5 
1 el Sle aT 29.6 29.9 26.9 28.1 41.4 28:1 26.3 31.7 34.5) 33.8] 34.3 34.2 

LL EE mW 28.9] 28.9} 26.9] 26.9] 36.1 on1 ;-.3%1 3%.7 1733.1 (35.5 0.38,2 34.6 
ir amma 28.6 28.4 97.21.28. 6 36.1 96.6.1 33.6 32.0 35.3] 34.4 36.1 34.2 
REE Doman 28.1 27.3.4 -26:9 27.1 36.3 1+: 27.7 28.6 32.9 35.21 33.7 32.2 34.1 
2 Ra eet a fe ses 29.3 27.5 26.9 26.2 "33.0 27.3 20.0.0. 35.31 34.2 33.4 34.2 
RE RN 28.5 27.8 |. 26.9! 25.6 40.7 26.5 SLO. 34.7) 35.0 36.7 34.8 
SS i va 28.4 yi MRE 25.3 4. ns 25.5 bE HE UR od. 21:00 35.0. Joes cdee                         
  

Nore.—No discharge Feb. 12-15. 

Monthly discharge of Lower Homakua ditch at main weir near Kukuihaele, Hawaii, for 
year ending June 30, 1918. 
  

  

  

  

  

      

Discharge. Total run-off. 

Month. aoe 
Million gallons per day. Sepond. Million A gets 

Maximum. | Minimum. | Mean. | (mean). | 8allons. feet. 

ie 1 RE RE Rl UR A SE A 45.1 28.1 31.8 49.2 986 3,020 
August... ox 49.2 %.2 30.6 47.3 949 2,910 
September. 58.0 26.3 29.3 45.3 878 2,700 
Ogétober...... 38.2 24.8 26.9 41.6 833 2,560 
November... ico. viva inv iveini 58.3 25.8 38.0 58.8 1,140 3,500 
DECOY. takin ass vie a a nr 43.8 23.8 31.4 48.6 973 2, 990 
TL ELT eh at A 1 NE Tl 42.7 95.2 30.6 47.3 950 2,910 
Febraary (24 days)... . occas isau.es 34.2 3.6 29.8 46.1 714 2,190 
YVR dr ry Spee ep JUNE GR SURO 35.6 32.5 34.1 52.8 1,060 3,240 

ADI oe aR es 35.7 2.3 31.9 49.4 958 2,940 
May... tala arid. 36.7 32.2 34.7 35:7 1, 080 3,300 
IOne. el a AS Snes ann sn eens 35.0 31.4 33.7 52.1 1,010 3,100 

i ET SRE TA Eee, WINER Pap et ie Set SRY a 11, 500 35,400         
  

TUPPER HAMAKUA DITCH AT PUUALALA AND RESERVOIR NO. 3 WEIRS, NEAR 

KUKUIHAELE, HAWAII 

Locarion.—Puualala weir is in Lalakea tract, adjacent to forest reserve and close to 

Kaala Mountain and Pacific sugar mill fence. 
branch from main ditch just before it enters reservoir No. 3, about 1 mile south 

of Puualala or main weir. 

RECORDS AVAILABLE.—January 1, 1913, to June 30, 1918. 

Reservoir No. 3 weir is on a 

Records given herewith 
show the combined flow of the main ditch and its diversion to reservoir No. 3 

which occurs above the main weir.
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Gace.—Watson water-stage recorder at each weir. 
DiscHARGE MEASUREMENTS.—Made by sharp-crested weirs with good stilling basins 

above. 
EXTREMES OF DISCHARGE.—See monthly-discharge table. 

Drversions.—This ditch diverts all ordinary run-off from upper headwaters of Waipio 
Gulch. : 

Uriuization.—Irrigation of sugar cane and domestic supply. 
Accuracy.—Record good. 
CooprerATION.—Records furnished by the Hawaiian Irrigation Co. 

Daily discharge, in million gallons, of Upper Hamakua ditch at Puualala and reservoir 
No. 3 weirs, near Kukuihaele, Hawai, for the year ending June 30, 1918. 
  

  

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

28 BT fee 5.8| 10.2 | 0.3 83] 25.1] 19.2 20.5 18.0 
RI RR FR, 24.9 | 4.9 .3 20( 25.7 | 33.6 | 17.7 18.6 
IR BELT SST bal 10.1] 3.5 .5( 2.3 30.0] 19.8| 28.2| 10.8 
3.6 i py fT 12.04. 2.81.44 9 | 22.9::A7.5: 27.2 7.5 

16.8 : EG ne LT Se 10.1 1.6 | 4.0 +87] 14.071 18.5 117.0 6.8 

15.2 50( 48: 13 1.4; "9.5 15.5 | 10.8 5.5 
12.8 25.2 | 16.3 oh 230.41 1] S04 5.9 
5.4 19.7 4.1 .5 1.6 6.0; 29.9 7.0 5.1 
2.8 14.1 20] 6.0] 30.0| 6.0] 29.2| 14.7 7.2 
2.4 6.2! 1.01. 56 20.0) 15.0} 24.5 ("17.5 7.1 

onan: 2.0 R70 Fein PRE CA 13.4 1.1] 21.6 264] 15.8; 86 | 13.0 24.2 
12 1.9 wy BT TE CRE 6.2 .9| 50} 27.1: 185 “11 200] 27.7 
12... «SH B21 15.3 I. uns 4.81 »2.8 128 15.7 17.8 | 10.7 | 25.0 18.9 
IL. iicnandnsesns Slats noob Saf. 20d 49 14055 T1.2 [956]. 148 
150. ceils L721745.5 1 20...0.- 3.2| 27] 33| 44] 14.8] 12.5] 23.3 15.7 

NE TR SIR RR, FRR 1.8 20] 184 3.6] 1.2] 11.1 | 224 17.1 
i rit ngewe BR SO B+ 0 DOT nee L702 64( 88 9.0 7:2] 94 19.0 
1% et 1.3 8 ES og L7{ 50] 26 14.6; 4.7 7-1. 16.3 19.4 
19 i are 2.4 No RR I 1.516.710. 20] 1831 --3.61:.57 {129 17.5 
I ASR 2.1 LO niles Sr 42|. 2901 28.7: 3.2132] 10.3 17.4 

2.1 +51 2.18.11 18.01 2.71 17.3 33 25.2 
2.3 .5| 58] 41] 14.5 2.4] 16.1 9.2 24.1 
1.2 1.0] 25] 40 24.1 2.517.910 11.1 18.9 
1.3 7113 251.01 4.61 6.9: 13.0. 20.2 
13 6.8 | 2.3 1.7 881 26.6] 68! 9.6 18.2 

1.3 5.0 «1 1 0.5 8.2 2L7]-83 1.8 10. 2 
1.0 3.1 S103 17.4 1016.0] 13.77 17:2 17.0 
.9 70 5147] 19.81" 13.9] ~S.7120.1 11.3 

15 2.6 5 hI 5 Dn 83 | 5.6 14.8 10.4 
135 23.8 5 TY Ete 3.6 | 21.3 | 18.6 19.0 
0 LERRITOR: Brh Uh Bae ea LI +4 4-06.91... 3.9%. ..5.. 18.4%. .5..                              

Note.—No flow on days for which no discharge is given. 

Monthly discharge of Upper Hamakua ditch at Puualala and reservoir No. 3 weirs, near 
Kuluihaele, Hawai, for the year ending June 30, 1918. 
  

Discharge. Total run-off. 

  

Month. Million gallons per day. 

  

  

llons. feet. 
Maximum. | Minimum. | Mean, | (mean). al 

16.8 0.8 3.2 4.97 100 305 

20.0 4 3.18 4.92 99 303 
25.2 «3 7.64 11.8 229 703 
16.3 4 3.19 4.94 99 303 
21.6 3 5.29 8.18 164 503 
30.0 .8 12.8 19.8 358 1,100 
30.0 2.4 12.4 19.2 383 1,180 
33.6 3.2 14.2 22.0 425 1,310 
28.2 7.0 16.6 25. 7 515 1,580 
27.7 5.1 15.3 23.7 459 1,410 
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KOHALA DITCH ABOVE HONOKANE GULCH, NEAR KOHALA, HAWAII 

LocATioN.—In crosscut of tunnel in Awini section of ditch, 2,000 feet above Awini 
weir, and 8 miles southeast of Niulii. 

RECORDS AVATLABLE.—February 19 to June 30, 1918. 
GAGE.—Friez water-stage recorder. 

D1scHARGE MEASUREMENTS. —Made from plank at gage. 

CHANNEL AND CONTROL.—Probably permanent. Ditch is in tunnel cut in hard rock. 
EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.34 feet at 6.15 p. m. April 9 

(discharge, 32 million gallons per day, or 50 second-feet); minimum stage 
recorded, 0.65 foot April 12, 19 and 20 (discharge, 5.6 million gallons per day, or 
8.7 second-feet). 

Diversions.—Ditch diverts water from large number of small streams. 
RecurATION.—BYy gates at intervals. 

Urmuization.—For irrigation of sugar cane and for power development. 

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between 
6 and 30 million gallons per day. Operation of recorder fairly satisfactory for 
published record. Records fair for all stages. 

Discharge measurements of Kohala ditch above Honokane Gulch, near Kohala, Heid, 
during the year ending June 30, 1918. 

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

    

  

Discharge. Discharge. 

nen: Dat vs: Date. eig a1 ate. eig ay 
(feet). | Second- | Million (feet). | Second- | Million 

test gallons : toot gallons 
> per day. : y per day. 

Fob. 39... ian 3.13 45 20 ADP... sess 1.00 12.9 8.3 
Mar. 21...%. 0. 1.32 19.2 12: i; June dd... Leh 2.44 35 23               
  

Daily discharge, in million gallons, of Kohala ditch above Honokane Gulch, near Kohala, 
Hawa, for the year ending June 30, 1918. 
  

  

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

6.4 14.6 17 
6.0 13.6 19 
6.0 12.3 18 
5.6 11.0 13:2 
5.6 11.0 11.0 

6.0 | 11.0 14.1 
6.0 11.0 19 
6.0 10.5 12.3 
6.4] 12.3 11.0 
7.4 9.6 10.5 

8.2 8.97 10.5 
13.6 11.8 10.5 
11.0 17 11.4 
10.5 18 10.0 
18 17 15 
Sy 12.8 1. soe. 

  

                        
  

KEHENA DITCH NEAR KOHALA, HAWAII 

Location.—At old Honokane weir just below head of west branch of Honokanenui 

Gulch, about 13 miles by trail southwest of Kohala Ditch Co.’s headquarters at 

Howi. 
REcorDS AvAmABLE.—December 28, 1917, to June 30, 1918. 

Gace.—Stevens 8-day water-stage recorder. 
DiscHARGE MEASUREMENTS, —Made from plank across ditch 100 feet above old weir.



ISLAND OF HAWAII 159 

CHANNEL AND CONTROL.—Weir basin has concrete walls and is about 25 feet long 

and 20 feet wide. Control is old wooden weir of three 5-foot panels, with imperfect 

contractions and no longer sharp crested. 
EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.16 feet at 8.15 p. m. Jan- 

uary 27 (discharge, 86 million gallons per day, or 133 second-feet); minimum 

stage recorded, 0.03 foot, April 20 and June 9 (discharge, 0.2 million gallons per 

day, or 0.3 second-foot). 
Diversions.—Ditch diverts water from several small streams. 

RecuraTION.—By head gates. 
Urtnization.—For irrigation of sugar cane. 
Accuracy.—Stage-discharge relation permanent. Operation of water-stage recorder 

satisfactory. Rating curve well defined below 4 million gallons per day and 
records good below that stage; curve for stages above 4 million gallons per day 
not based on discharge measurements, but on account of uniform conditions at 
weir, determinations of daily discharges by extensions of rating curve are fair. 

Discharge measurements of Kehena ditch near Kohala, Hawait, during the year ending 
June 30, 1918. 

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

    

  

Discharge. Discharge. 

hetgh Dat. height Date. eight a1: ate. eig is 
(feet). | Second- Mujion (feet). | Second- Minion 

feet. g feet. | 8 $ 
per day. per day. 

Feb. 16.........0.0 0.14 2.4 LO Apr.27..... 0.12 1.85 1.2 
Mar. 20..v nea +H 1.6 1.0: June. oo ans. .20 4.5 2.9               
    
Daily discharge, in million gallons, of Kehena ditch near Kohala, Hawaii, for the year 

ending June 30, 1918. 
  

  

  
  

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

BU I SCL AR hr BR Bet Rtn BERL WER Sa, 0.7 26 35 6.3 8.1 8.1 
TRL nT KATA lg SA ST ana 0 © gh SRO Sg PONE TY +7 9.6 42 39 3.9 9.6 
BN Le A TS ER SNE RO I +0 4.4 28 24 20 5.2 
I A Rn REE SE NC Oe pi PE. ie oe NE BAR «0 2.8 20 18 39 3.4 
RN eA a TRL a ICR Je PIV TR .9 2.6 11.2 22 33 3.0 

Bei si iene het ee sa Ede Ce a Gea 2.8 1.9 6.3 16 24 2.3 
rp i SL PS JE TS oe RS BRIE Wg RTE 1.3 3.4 4.4 15 16 2.3 
rE ROCA PAE he oie SS Se Ep REE YE, 3.2 3.4 3.0 33 11.2 5 
i de RE a 20 9.6 2.1 24 9.6 2 

M0 ie di anane sion BEl Cri eS eV TG er aE 11.2 39 15 15 16 i 

i i WORRIES OR EE eg. ERE 28 39 22 4.7 5.8 6.9 
2 VA Tl tl LEE SE RC Sd 6.6 44 22 LT %.5 26 
XS a a Ee EE A SH aie. 4.2 15 9.6 9:6 15 9.6 
Mail i Jd be Pe a pe Tr SE ae i ei ia man 3.9 5.2 20 1.7 15 3.2 
1 BON NDE So I hn) I LR nn RR 2.6 2.6 i5 3.2 oD 16 

| SME gig Te rc PSN 1 DE Sa Ne pl BCT eg 26 Ly 5.2 1.0 8.1 12.9 
6.6 20 3.7 <7 8.1 16 
3.0 12.9 2.1 .4 4.9 12.9 
2:3 24 1.5 3 2.3 9.6 
9.6 37 1.0 «2 1.9 11.2 

Ed 24 .9 1.0 2.1 12.9 
6.9 16 .9 3.0 6.6 11.2 
3.71 26 .9 1.5 4.7 7.2 
2:1 20 .9 1.0 3.9 6.3 
2.6 9.6 26 .9 2.3 9.6 

16 8.1 22 .9 2.6 6.9 
46 15 9.6 1.0 6.9 3.0 
51 35 4.4 1.2 8.1 2.6 
gs SEEN 2.3 1.2 8.1 1.9 
i EINE Lr 1.7 15 8.1 8.1 

LS Tl 54 Rend 06... 
| 
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Monthly discharge of Kehena ditch near Kohala, Hawair, for the year ending June 30, 1918. 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Sotond Million Acre- 
gallons. eet. 

Maximum. | Minimum. | Mean. | (T€31)- 

January (20days).. ai. nik. 51 0.7 12.6 19.5 364 1,120 
LL grr ER ma TE Te Ne 44 1.7 16.4 25.4 458 1,410 
Mare. ool LL aR nie 42 .9 11.0 17.0 340 1,050 
ADI rhs ta rh eg 39 2 8.45 13.1 254 778 

SLR SA Re SR SEE le 39 1.9 10.3 15.9 320 980 
Fumie. priate er I rails, 26 2 7.64 11.8 229 703 

Phe period i i ro eet tte nan) ss ames te far sos n ass 1,960 6, 040             
  

WAIOHINU SPRINGS, MAUKA STATION, NEAR NAALEHU, HAWAII 

LocatioN.—Below confluence of several small streams issuing from Waiohinu Springs 
(sometimes called Hoao Springs), 4 feet above intake to Waiohinu water-supply 

system, 6 feet above intake to pipe leading to Hutchinson plantation, 1 mile 
north of Waiohinu, and 3 miles by trail northwest of Naalehu. 

RECORDS AVAILABLE.—November 29, 1917, to June 30, 1918. 

GaceE.—Stevens 8-day water-stage recorder. 
D1scHARGE MEASUREMENTS.—Made by 2.5 foot rectangular, sharp-crested weir, with 

full end contractions. ) 

CHANNEL AND CONTROL.—Weir basin is about 6 feet wide and 10 feet long. . 
EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.67 foot at 3 a. m. February 

20 (discharge, 2.8 million gallons per day, or 4.3 second-feet); minimum stage 
recorded, 0.10 foot December 1-6 and January 11 and 12 (discharge, 0.17 million 
gallons per day, or 0.26 second-foot). 

Diversions.—None. 
RecuraTtioN.—None. 

UriizatioN.—For domestic supply and irrigation of sugar cane. 
Accuracy.—Stage-discharge relation practically permanent. Operation of water- 

stage recorder satisfactory, except May 12-19 (no record); discharge estimated at 
0.60 million gallons per day. Records good.
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Daily discharge, in million gallons, of Waiohinu Springs, mauka station, near Naalehu, 
Hawai, for the year ending June 30, 1918. 

  

  

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

IAN RR LE eT NE NR 0.17 0.54 1.Y7 1.04 0.54 0.66 0.54 
FY PPE LE SK CCT SOR TO 17 .58 1.08 .95 .54 .66 .47 
NR AN Nl NET Sm SE FPA Sp +17 .40 .91 .91 .54 . 66 .47 
CATT Ea L OC ee Se ap pe i 5 «37 .86 .91 .54 .58 .47 
Lr REAR RIVE SC el © TY oe il 2 ae ~A7 +37 .82 .91 .54 .62 .47 

| RMR EA Eg EERE SC hl ak Ble 317 .37 .78 .82 .54 .66 .47 
Boe Po Dh te shies Sh ie ee aan TE .20 +31 .74 .78 .58 .66 . 47 
Ret Re BL CET DO LG BRR Rip oss .20 25 +00 74 .62 . 66 .47 
A DRL VC TR SE .20 «22 .66 .70 .66 .66 «31 

LL ee NC SC BL SIS Pra die .20 22 .58 .66 .78 .70 .58 

| RIE A ee SRM IIS i te ARSE 3 PE 1 4 .58 .66 .86 70 . 66 
: PN PR SECT hol a Bh Yr Rae .20 «17 .58 .66 e582 touewiess .70 
|b EB RR EE RC TUE Se Sa el «22 25 .62 .66 Ph. 4 I, .70 

| SME SR EES SI Sap Ws SG RRS A 22 31 .54 .74 yc Lateline .70 
1 ge oS pe WE Sl REN ef REE EET «22 .34 .51 .99 Ry: EMOTE .70 

05. . an  eea sae 22 .34 .54 1.17 o TB Js auianinn .70 
TR I A fl TRE GS SRNR +31 .34 .62 1.13 Mr De ep .70 
| PC i a Sb SIRE. RI ala .40 .34 .91 . 86 AD 5 csi snind +70 
BO a es Tl Si res a Sand 34 .34 137 . 86 PE PERT .70 
| AEN NE Ae Si Mae ae NRE i IN .34 «28 1.82 .74 .78 .51 .70 

7; EA BoE SU BRT DR EE .40 .28 1.66 +70 .66 .54 .70 
2 A OER a I CR Ca «51 «25 1.41 .70 .47 .58 . 66 
)!:; JERE EEN SEALER RR SE .44 .28 1.17 .66 .47 .58 . 54 
CL Re EC Re Uae ROL pa LL EE RN .44 .28 1.04 .70 .51 .58 .54 
Cr RE RE RS i rl Nr SR .44 +37 1.04 .70 . 54 +58 .54 

re es GE, SC SNC Se J Ge i Th .47 .70 1.04 .70 51 .51 .58 
1 «vant is ee wel ie) i Se a ain Wate ele ee Si .58 1.17 1.04 .70 . 54 .51 . 58 
| PE OF Conga CLE INR Cll .62 1.17 1.04 .70 ’ .54 .54 
PERRIN OR nN ae GIRS Sl TREN, JR .62 Led Voaunon: +70 .62 .58 . 54 
LE RAN a ie CAS, SE AT TU rg +58 1:22... 5.0 Ag | .62 .58 .47 
LL OE a GRO EARL TE . +51 122 Joeacnsva og TRAIT +58.               
  

Monthly discharge of Waiohinu Springs, mauka station, near 
year ending June 30, 1918. 

Naalehw, Hawaii, for the 

  

  

  

  

              
  

Discharge. Total run-off. 

Milli 1 day. illion gallons per day. Seoonds Th A 

Month. feet allo foot 
a2 (mean). gations, oet 

Maximum. | Minimum. | Mean. 

| 

December... odio iia als 0.62 0.17 0.326 0.504 10.1 31.0 
JOMURLY. i. oes Saeed as ad 1.22 #17 .473 L732 14.6 45.0 
PEBIUOPY.. cs eoshs ssi viannon as ne siss 1,82 .51 .922 1.43 25.8 79.2 
Moreh. i ees ah. 1.17 .54 L787 1.22 24.4 74.9 
ADH... i rs Ran .86 .47 .643 .995 19.3 59.2 
May. iv... nada nl a AR A tea . 603 .933 18.7 57.4 
LR a EE Apa ae .70 .47 . 586 .907 17.6 54.0 

TRO DOTION os»: rors fda srntenunon smamenysemis shyt wasialy < 000s me eles vmang «se 130 401 

WAIOHINU SPRINGS, MAKAI STATION, NEAR NAALEHU, HAWAII 

LocaTioN.—At same location as old Hutchinson Plantation weir, 150 feet below intake 
- to Waiohinu water-supply system, 1 mile north of Waiohinu and 3 miles by trail 

northwest of Naalehu. 

RECORDS AVAILABLE.—November 29, 1917, to June 30, 1918. 

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

DiscHARGE MEASUREMENTS.—Made by a rectangular, sharp-crested weir 1.5 feet long. 
CHANNEL AND CONTROL.— Weir basin is 8 feet long and 4 feet wide, made of redwood 

planks, and provided with set of baffles. 

103502°—19—wsp 485——11
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EXTREMES OF DISCHARGE.—Maximum stage recorded, 0.4 foot at 12.10 a. m. March 
16 (discharge, 0.77 million gallon per day, or 1.19 second-feet); minimum stage 
recorded, 0.10 foot December 1-6 (discharge, 0.10 million gallon per day, or 0.15 
second-foot). : 

Diversions.—Pipe line supplying Waiohinu village and Kamaoa homesteads diverts 
water above station. : 

RecuraTioN.—By diversion only. 
UriLizatioN.—For irrigation and fluming cane and for stock. 
AccurAcy.—Stage-discharge relation practically permanent. Operation of water- 

stage recorder satisfactory, except May 12-18, no record, and discharge inter- 
polated. Records good. 

Daily discharge, in million gallons, of Waiohinu Springs, makati station, near Naalehu, 
Hawa, for the year ending June 30, 1918. 
  

  

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

SENET AIAG IPT Se Me SEC en LTE 0.10 0.24 0.69 0.75 0. 46 0.51 0.37 
BE RL we eR a eg 10 .28 .69 -tD 46 51 37 
NR Ra TR ER SLSR SE iy LE NO 10 .28 .69 Te .48 51 37 
dot i hh cn teri de See ia aE .10 28 69 «72 .53 «51 31 

? CARR ee SRL RE PN sel SUCCESS eR .10 24 . 66 .72 +5) .44 «37 

| Be A IR AE, RE CT FE CI «10 .24 64 Phy «51 34 «37 
y Win ers SOR R EL SE I RRIE EY I UNAE ae 12 .24 .59 .69 . 48 34 .34 
PRR Re ES ee EE a LE ERC 12 20 . 56 .69 51 34 «37 
EE RE A BEG iE SLE Ca LE SE 12 15 . 56 . 66 59 34 .41 

: NN SES eS LU EERE GF Sp Li ole 12 .18 51 .61 . 69 34 .53 

i 1 PEON es Sonate (Ea i DLAC (LT .12 .18 .48 .61 12 .34 56 
: LAR BRE RE EHR ie Re eh Te So «15 is . 48 . 64 72 «35 64 
eT tr Ti eR i ess aie 15 «22 . 46 .64 . 69 35 66 
1 1 LENE Rave Ue a ST Il ee LH +15 24 . 46 . 66 . 64 35 64 
La NE Ce SE Hr ee SE Sh .15 .24 : ols : «35 .61 

UE ESR VI SE I Lr TR SER .20 .24 39 wild . 64 .36 .58 
7 CAT SORT LI Se SE PD CUM 24 .20 .48 72 . 64 .36 «53 

; rien Ruled Se CARR aes a SR I oR SE 24 . . 61 72 . 64 .36 .53 
| In AE ESR dR Lie Sle I .28 .20 .66 wil .64 «37 .51 
7 LGC ARE at IER ae SS TRAIT A SN AC .32 .18 .72 . .59 .34 . 46 

2 RERE L ap Eales tel ep MET ph SL .37 .18 75 .56 «51 «7 .39 
a BE I SrA AE yl RE SEE ES 8 .46 .18 «75 .48 «51 .39 .39 
SRE EOI a SL RL a eg SO TO La . 46 .18 . . 48 «51 «37 .41 
EE Sa RS ai SERN Ic IR 51 : «72 «51 .51 39 41 
SEE er Ne BR aL Ee ICT NR 51 .28 .72 «51 .51 «37 .43 

ROL Th Bab Rls areata 0 TS ES .34 .41 “13 «51 .51 .37 .43 
7 EER SO RLS SR SR Ar pe Se 34 . 69 «75 51 «51 «37 .41 

p SES SS pean Se IC SARS Hol EA .32 .69 «75 .46 «51 .39 .41 
2 PAR Ee ES IRS Ee SR Ce eB Th .32 «69 raed. .44 «51 .39 .41 
80 ne es RT . hE EEA .44 .51 .3 .34 
LIN IES Rr 0 SB EL AL eg CT TU Lev .28 EL pein RL 1 8 EN «37 LAL GE               
  

Monthly discharge of Waiohinu Springs, makai station, near Naalehu, Hawaii, for the 
year ending June 30, 1918. 

  

  

  

    

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Ses. juss i 
ons eet. 

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

0. 51 0.10 0.234 0.362 3 22.3 
. 69 «18 .301 . 466 9.3 28.6 
+75 .39 . 620 «959 17.4 53.3 
| 44 . 621 . 961 19.3 59.1 
72 .46 . 563 .871 16.9 51.8 
.51 .34 .383 .593 11.9 36.4 
. 66 .34 . 454 .702 13.6 41.8 

rm aii 08 Sl eieina meting melden st sa i mere nile 95.7 293     
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MISCELLANEOUS MEASUREMENTS. 

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

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

  

          
  

Discharge. 

Gage ; 
Date. Stream. Locality. height Million 

(feet). |Second-| gallons 
feet. I 

day. 

Sept. 24 | Wailuku River............. At old gaging station, near Hilo. .......[........ 2.3 15 
29 bal 1 EE Se: Dee 11 SESE ANTI MUSTRRON Spann 2 0, TRIE 18 11 
24 | Right Main Branch of | Elevation about 1,125 feet, near Hilo...|........ 9.4 6.1 

Wailuku River. 
29... RBS EE DATA RR Tr GN CULE | An SETI SOR SE anv Bede 6.6 4.3 
LE LO St 500 feet above trail crossing. Stream |........ 2.4 1.5 

is also known as Middle Fork of 
Wailuku River. 

29 ....% 1 SEE Se 3 Smid sed 3} es Sn GS EM ea SBR LE Ste 3.5 2.3 
200i Wall sco... ius snrsnssss Ab outlet of pool below falls, elevation |........ 1.35 .85 

000 feet. Stream also known as 
Tots Branch of Wailuku River. 

24 | Branch of Kapehu........... At trail crossing, near Hilo............{........ 1.3 .85 
24 | Branch of Wailuku River... . A roll rousing near Hilo, elevation |........ .2 .15 

eet 

RAINFALL. 

GENERAL CONDITIONS. 

The rainfall of the Hawaiian Islands is extremely variable, ranging 
from a few inches at several low-level, leeward localities to nearly 
600 inches per annum, at elevations exceeding 2,000 feet on the 
windward sides of the islands. Valleys on the same sides of the 
islands and within a few miles of each other may have a variation 
in mean annual precipitation of several hundred per cent. The 
rainfall may also vary greatly in the same valley at different eleva- 
tions. As a rule the zones of heaviest precipitation are on the 
windward sides of the islands, 2,000 to 3,000 feet above sea level. 

~ Most of the daily rain gages maintained by the United States 
Weather Bureau are at low levels. Lack of funds and the absence 
of residents have prevented the bureau from maintaining stations 
at high levels, but it obtains a number of daily records from occu- 
pants and caretakers of mountain houses and ranches. The data 
furnished by the Weather Bureau are therefore generally of little 
value in determining stream run-off. 
When high levels have been accessible and funds available high- 

level rain gages, which are read at monthly, bimonthly, or longer 
intervals, have been established by this office and some valuable 
records obtained. To determine the precipitation throughout the 
Territory accurately would require the installation of thousands of 
gages and the construction of hundreds of miles of trails. For this 
reason and because of the extreme and variable porosity of the soil,



164 SURFACE WATER SUPPLY OF HAWAII, 1917-18. 

it is impossible to determine any consistent relation between rainfall 
and stream run-off. 
Acknowledgment for cooperation in furnishing rainfall data is 

due the following companies and individuals: 
Kauai: Kekaha Sugar Co.; Hawaiian Sugar Co.; Grove Farm 

Plantation; W. F. Sanborn, of Princeville Ranch; Kauai Electric 
Co.; J. McClellan. 

Oahu: F. Meyer; United States Army; Koolau Agricultural Co.; 
Hawaii Preserving Co. 

Maui: Wailuku Sugar.Co.; Honolua Ranch; Hawaiian Commer- 
cial & Sugar Co.; Maui Board of Supervisors; Pioneer Mill Co.; 
Olowalu Sugar Co. 

The tables on pages 166-167 show Me precipitation at stations 
maintained by the Geological Survey and precipitation data furnished 
from private sources which are not included in United States Weather 
Bureau records, to which those interested in further data are referred. 

RAINFALL STATIONS IN HAWAII 

KAUAI 

1. Intake of Kauai Electric Co.’s canal, 6 miles back of Hanalei; 700 feet above 
sea level; records furnished by Kauai Electric Co. 

2. About 50 feet below Kauai Electric Co.’s power house, at tailrace, 7 miles west 

of Hanalei; 125 feet above sea level; records furnished by Kauai Electric Co. 
3. Summit Camp (Wainiha Ridge), Hanalei; about 30 feet southwest of house at 

Summit Camp on power line; 6 miles from Kapaka; 1,900 feet above sea level; gage 
ready by employee of Kauaj Electric Co. 

4. Kapaka, at lineman’s camp, about 50 feet north of house, and 5 miles south of 
Hanalei; 635 feet above sea level; gage read by employee of Kauai Electric Co. 

5. Abou 40 feet north of SanbuIn's residence, 2 miles from Hanalei; 105 feet above 
sea level; records furnished by Princeville ranch. 

6. Kaloko, on embankment of Kaloko reservoir, about 3 miles southeast of Kilauea; 
740 feet above sea level. Gage read by Mr. Buch, an employee of Kilauea Sugar 

Plantation Co. : 
7. Residence of W. S. Newlun, about 4} miles west of Kapaa 375 feet above sea 

level. 

8. Mount Nonou, near house of Elmer M. Cheatham on west slope of Mount Nonou, 
about 4 miles west of Kapaa; 350 feet above sea level. 

9. North Wailua, at stream-gaging station on North Wailua River, about 1 mile 

upstream from Kanaha ditch intake, and about 10 niles northwest of Lihue; 650 feet 
above sea level. 

10. At ditchman’s house, 500 feet west of Papuaa Reservoir, 6 miles west of Lihue; 
500 feet above sea level. 

11. Hiloa-Manawaiopuna divide, on ridge between east and west branches of 
Hanapepe stream, about 10 miles northeast of Eleele; 2,080 feet above sea level. 

12. Hanapepe Valley, on the left bank of Hanapepe ditch, 3 miles above Koula, 
and about 8 miles north of Eleele; 530 feet above sea level; records furnished by 

Hawaiian Sugar Co. 
13. Olokele mauka, on ridge on left side of Olokele stream above intake of Olokele 

ditch, and about 18 miles by road and trail from Waimea; 2,100 feet above sea level; 

records furnished by Hawaiian Sugar Co.
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14. Waimea, in Mr. J. McClellan’s yard, 10 feet above sea level; Mr. McClellan aids 

in obtaining record. 

15. At the stream-gaging station on Kalihiwai River, 10 miles from Hanalei via 

Kauai Electric Co.’s power-line trail; 700 feet above sea level. 
16. At stream-gaging station in upper Hanalei Valley, about 2 miles north by foot 

trail of Summit Camp on power-line trail; about 700 feet above sea level. 

OAHU. 

1. Nuuanu Pali, on the water reservation near the Pali Road, about 200 yards toward 

. Honolulu from top of Pali; 1,136 feet above sea level. 
2. Manoa, at residence of E. H. Hipple, in upper Manoa Valley, about 500 feet 

west of highway bridge over the East Branch of Manoa Stream; 300 feet above sea 

level. 
3. Residence of J. K. Maui, in upper Kalihi Valley; 550 feet above sea level. 
4. At elevation 970 feet in upper Kalihi Valley, about 2 miles above Catholic 

orphanage. 
5. Wahiawa Water Co.’s intake, about 150 yards downstream on left bank of North 

Fork of Kaukonahua Stream from Wahiawa Water Co.’s ditch intake, on trail 8 miles 

north of Wahiawa; 1,200 feet above sea level. (Described in Water-Supply Paper 

430 as the Waialua Agricultural Co.’s ditch intake.) 
6. Hawaiian Preserving Co.’s office, Wahiawa; 950 feet above sea level; records 

are furnished by Hawaiian Preserving Co. 
7. Makaha, near Waianae, on property of Waianae plantation; 1,300 feet above sea 

level; records furnished by F. Meyer, manager Waianae plantation. 
8. About 250 feet from Koloa Stream gaging station, 3 miles by trail southwest of 

Laie; 550 feet above sea level. 
9. On left bank of Maole Stream, at head of first falls in Hillebrand Glen, about 

2% miles from end of Nuuanu Valley street car line; 1,200 feet above sea level. 

MAUI 

1. Waikamoi Gulch, on Kula pipe line at reserveir, 3 miles from Olinda and 7 miles 
from Makawao; 4,200 feet above sea level. 

2. Puohakamoa, on Kula pipe line, about 1,000 feet below intake at Puohakamoa. 
Gulch; 4 miles east of Olinda and 8 miles from Makawao; 4,300 feet above sea level 

3. Olinda, on Kula pipe line, 4 miles east of Makawao; 4,000 feet above sea level. 
4. West slope of Puu Kukui, at top of left bank of Honokawai Gulch; about 6 

miles east of Kaanapali and 10 miles from Lahaina; 4,300 feet above sea level. 
5. West slope of Puu Kukui, about one-half of a mile south of Honokawai Gulch; 

about 4} miles east of Kaanapali and 8} miles from Lahaina; 2,500 feet above sea 
level. 

6. On ridge between Honokahau and Kahakuloa gulches, beside trail leading to 

top of Mount Eke; about 12 miles from Honokahau; 2,300 feet above sea level. 
7. Honokahau Gulch, at ditchman’s house on left bank of stream, 150 feet below 

ditch intake; about 8 miles from Honokahau; 800 feet above sea level. 

8. Rim of extinct crater of Mount Eke; 14 miles by trail from Honokahau; 4,500 
feet above sea level.



Island of Kauai. 

Records of rainfall for the year ending June 30, 1918. 

  

  

  

                                  

; Precipitation. 

No Station. Records available. " Gage. Bea. 

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

1 | Intake Wainiha power | Feb. 1,1907-June 30,1918 | Records furnished by | Daily...| 15.20( 13.84] 7.70| 11.60] 12.59] 4.24| 11.75) 24.73| 32.68| 41.65] 14.02] 7.14/197.14 
canal. Kauai Electric Co. 

2 | Power house, Wainiha. nas od vit a sue sine Suites Slate eee site 0.  cainsrns assess ...do....| 8.92] 6.25 4.90] 8.04] 9.23] 9.76| 13.43] 12.48| 27.85 .20| 15.34) 7.35|147.75 
3 = Hana- | Sept. % 1910-June 30,1918 |..... QO... atc aiasinesienss ...do....| 12.49] 12.21] 10.34] 11.66] 12.14 6.29| 14.20 17.31] 41.34] 35.58] 20.53] 9.24/203.33 

ei 
dl Wapaka. . cua, sernsis sss 00. oe a ih sin asin sian sie Ya wn’s s OU 5 wate 3 Sibiu a wai J...do....| 10.99] 12.30] 7.38 6.14] 8.41] 6.52] 13.04] 10.85) 35.77| 26.48| 19. 41| 10.00(167. 24 
5 Sanborn’s is, Hana-| Mar. 11,1910-June 30,1918 Hécords SUpished “by ...do....| 5.81] 7.89] 4.61 4.78] 6.94] 4.56| 11.13| 6.07| 25.89] 17.47] 11.64] 4.74(111.53 

ei. anborn ; 
61 KaloRO.. ici vsooersns June 1,1914-June 30,1918 Rooords  Aurtiished, by |...do....| 7.20] 9.30] 4.20[ 4.20{ 5.00] 4.40] 6.00] 3.80, 8.00] 8.40 3.00] 4.00| 67.5 

78 Newhins Honse. . oc of 250-80 n sin ssine ns irenvozslassrs 0 © a ident ..do....| 6.21] 5.39] 8.45| 4.96| 5.49 3.17| 8.03] 7.46| 17.92] 14.35] 4.56| 3.90] 89.89 
8 | Mount Nonou......... Feb. of 1915-June 30,1918 Fs fii by "Monthly 4.90, 6.00 4.00] 5.80] 5.50, 3.00{ 7.00] 6.40| 17.50] 15.00, 6.00] 3.50| 84.6 

eatham 
9 | North Wailua......... Sept. 25, 1914-June 30,1018 0. 2:0... neues ons an it 103 tt Rae BACON Ei TNE WS Sins MRE oe et, PU TON CS OY TO MSI Ee 128.2 

10 PapUaa. cco eansevinns July 1,1915-June 30,1918 Me by | Daily...| 8.32] 8.00] 4.94] 9.26] 5.62] 4.84] 5.31] 10.57| 21.69| 22.67 9.01] 4.22/114.45 
Grove farm 

11 Hila Monawaloprns Aug. 24,1910-June 30,1918 [ 12:1. cic ver ere nemerean-. Monthly | 18.80] 13.40] 11.40| 12.20, 14.80 8.40| 14.40| 16.60] 41.40| 33.60] 16.20 9.40(210.6 
ivi ; 

12 | Hanapepe Valley*. ....| Jan. 1,1905-June 30,1918 oN fargisned, by | Daily... 10.29] 7.49 8.02| 9.44] 7.91] 7.48] 10.41 9.09| 23.56) 19.27 8.22 4.80[125.98 
otis ugar Co. 

13 | Olokele mauka........ Apr... LA011-Tune 30,1918 V., ...00.. csv e-s-Trasnns Monthly | 11.85 10.20] 9.60] 12.50) 11.30] 12.74] 15.15] 17.60| 22.50] 22.30] 9.50] 4.50159. 74 
14 Walmes....cocvenvevss Jan. 1,1913-June 30,1918 in Zrnished by Daily... 1.03 .11f .40| 6.35 .66| 3.94| 5.33] 2.68 2.82] 6.52] .05| .00| 29.80 

as. McClellan 
10 Kalihlwad cco. ievnsie. May 26,1914-June 30,1918 "2X... ..ccieerivunnase PI 3 Ur Sl BCT BAR mend KRCTE0 a SO ne aR I 00 Mp] selene = RL 200. 4 
16 | Hanalei, at elevation | June 27,1914-June 30,1918 | 8-inch 2:1............... Cn RE RRR J i PL REAL CORSON TR ci, Blea Se ER, TEA RR PIE te 0 178.4 
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Island of Oahu. 

  

        
  

  

  

1 | Nuuanu Pali..... «»+=+) Sept. 23,1010-Tune 30,1018 [:2:1. ..... cca orto neinc ses Monthly | 2.80 4.20 6.00 1.40] 10.20] 13.10) 16.60 8.60| 27.00] 28.90] 12.80 5.00[139.6 
2. MANO... isa sana May 17, 1913-Tune 30,1018 1°1:10. . ois. Vea ivin vs sedans Daily...| 8.61] 6.87] 7.21] 7.33| 16.45] 9.29 8.67 10.42| 23.06| 25.69] 13.51] 12.30/149. 41 
SH Rallhl. cuone cium sisinss Sept. 8, 1914-June 30,1918 | 1:10. uses -2nuanas ava -do. 4.81) 5.52 5.80] 3.96] 12.90] 10.34| 11.39| 11.20] 17.71] 20.76] 8.97| 7.99(121.35 
4 | Kalihi-mauka......... Feb. 7 1017-Jane 30,1918 1 2:1... cncncsrisinsnsancsa “Monthly 5.80] 6.20 11.29] 3.60[ 13.00] 9.80[ 14.20] 13.60| 24. 40| 32.60| 14.80] 10. 40/159. 60 
5 Wallowa ‘Water Cos | May. 30,1013-June 30,1018 | 2:1 ....-5. c0asacnsssans Lear. a ess sala ss nalansiad auc mnsiennosoysmsssnlednnselscdmmlns sss oliosesefasnss 202.7 

intake. 
6 | Hawaii Preserving Co..| Mar. 1,1913-June 30,1918 | Records furnished by | Daily...| 2 85 1.17] 5.55] 2.83 3.80 8.48) 8.57] 5.23] 5.88 9.34] 2.59 .85| 56.64 

Hawaii Preserving Co. 
7 Makohti.ceesees os enna Aug. 1,1912-June 30,1918 Rogonls furnished by |...do....| 5.94] 4.12] 4.78] 2.84] 5.85 10.92 14.80 11.81] 9.21] 21.01] 1.65] 3.19] 96.12 

eyer. 
S{Kolon..... dived. Oct. :30,1915-June 30,1018 | 2:1....iceeneencinanioin.  ITOSHIOT {aches fas ons fe nant blamu sions vsssferss coleescsoleces i ERIE DAE Sue Ile 108.2 
9 Hilloprand Glen No. 2. May 6,1916-June 30,1918. 1'2: 1 | ens: enesnssnnneni Monthly | 5.60, 8.00, 7.80 6.00] 17.00] 14.20| 16.20 12.40| 27.20 31.80| 13.00| 14.20(173.4 

Island of Maui. 

1 | Waikamoi Gulch .....| Oct. 12,1910-June 30,1918 | Records furnished by | Daily...| 11.31] 8.46 5.82 6.45| 25.67] 7.34| 15.74] 33.86| 41.74] 65.55 19.79] 17. 59/259. 36 
Maui County engineer. 

2 | Puohakamoa.......... May 1,1911-June 30,1918 |..... dO. uc. asassrsnnne ...do....| 11.15] 8.58] 6.05 5.13] 22.08) 6.42] 14.17| 31.03] 39. 78| 62.84] 24.34| 16. 69/248. 26 
3. OlNAn., 15 nears Sept. 26, 1910-June 30, 1218 0... 0. aesnsiscnsinaten eed0. L991 2.90 2.88) 3.19] 7.56] 3.32] 13.34] 11.13] 12.96] 16.78; 3.74, 1.39] 80.18 
4 | Puukukui, upper slope.| Oct. 13, 1911-June 30, 1918 Ragoras furnished by | Monthly| 7.0 16.0 | 5.0 | 15.0 | 44.0 | 26.0 | 32.0 | 54.0 | 56.0 | 72.0 | 29.0 | 45.0 [401.0 

ioneer 0. 
5 | Puukukui, lower slope. |..... G0... ioinsinnssrdueesinames do...:... caddie snnis ---40....] 857] 30¢ 3.27 2.6] 4.4] 4.47 00VIC.4 14 4121.21 6.8) 2.6186.8 
6 | Honokahau Ridge..... Mar, 10,1013-June 30,1918. 12:1... ss srensnsennsessn .do....| 3.6 4.4] 1.6|38.0| 6.6 9.4] 10.6|20.6 29.0] 49.0 13.0 | 12.8 198.0 
7 | Honokahau Gulch..... Feb. I 1907-June 30,1918 Ricords furnished “by “Daily... 4.17) 3.09] 3.04] 3.93] 9.27] 11.35] 12.76| 27.22 44.31| 64.29] 15.17] 13.15[211.75 

onolulu ranc 
8:0 Mount Fke........:... Mar. 109,1913-June ‘30,1918 | 5:1: ..c iit. niin e ans .-.| Monthly 9.0 10.5{ 5.5 50.0 13.5 13.0 | 11.5 | 35.0 | 60.5 | 60.0 | 20.5 { 30.5 [319.5                                   
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near Huelo, Maui................ 150 
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Kukuihaele, Hawalii........... 155-156 

New, at Halehaku weir, near Huelo, 
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01d, at Honopou, near Huelo, Maui... 144-145 

below Oanui intake, near Huelo, 

EL EN Se aE 149 
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RAlihiwal Bivernear.........ccecvciven- 64-65 
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Hanapepe ditch at Koula, near Eleele, Kauai. 43-45 

Hanapepe River at Koula, near Eleele, Kauai 42-43 

Hauula, Oahu, Kaluanui Stream near...... 107 
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gaging-stationrecordson. ............. 153-163 

Hawaii Preserving Co., acknowledgment to.. 164 

Hawaiian Commercial & Sugar Co., acknowl- 

Cement 10... oc. coo ives ans 164 

Hawaiian Sugar Co., acknowledgments to. 9-10, 

1614 

Heeia, Oahu, Haika Stream near............ 90-91 
Hillebrand Glen, Oahu, Maole Stream at.... 107 

Hilo, Hawaii, Kapehu Stream near.......... 163 

Wailuku River and branchesnear.. 153-154,163 

Walon Siream near. .....cccevieeceesessss 163 

Hilo Boarding School ditch near Hilo, 

Hawai. 2 2. vi ss enna 154-155 

Honawana Stream near Huelo, Maui........ 149 

branch of, near Huelo, Maui............. 149 

Honokahau Stream near Honokahau,Maui. 107-108 
Honokawai ditch near Lahaina, Maui...... 109 

Honolua Ranch, acknowledgments to. ... 9-10,164 

169
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Honolulu, Oahu, East Branch of Manoa Kaluanui Stream near Hauula, Oahu........ 107 

Stream Roar... 0... 0h ous i. Jo 87-88 | Kamenehune ditch near Waimea, Kauai. ... 40-41 
Bast Manoa ditch near.................. 89-90 | Kanaha ditch near Lihue, Kauai............ 53-56 
Kalihi Stream near....... 00000 75-77 | Kapaa River near Kealia, Kauai............ 57-58 

Manos Stream near... ..... x0 lo ai aes 83-84 | Kapahi ditch near Kealia, Kauai............ 59-60 

Maple AHCh Near. 5. au cece scinrcanvn ins 79-82 | Kapehu Stream near Hilo, Hawaii.......... 163 
Nunanu Stream Near... cave aviicavecceins 77-78 branch of, near Hilo, Hawaii............ 163 
West Branch of Manoa Stream near..... 85-80 | Kaual, rainfall records On... ...censeacsacnvan 166 

Honomanu Stream near Keanae, Maui. ... 120-122 ink stationson el soa aaetavs 164-165 

Honopou, Maui, New Hamakua ditch at .. 143-144 | Kauai Electric Co., acknowledgments to.. 9-10,164 

Old Hamakua ditch at... vou raeaaan 144-145 | Kauhikoa ditch at Opana weir, near Huelo, 
Honopou Stream near Huelo, Maui. ....... 140-141 Maul... cei siasshetcnninn 145-146 

Hoolua Stream, branch of, near Huelo, Maui. 149 | Kaukonahua Stream, Left Branch of North 

Hoolawaliilii Stream near Huelo, Maui. ... 137-138 Fork of, near Wahiawa, Oahu. 105-106 

Hoolawanui Stream near Huelo, Maui. .... 138-140 Right Branch of North Fork of, near 

Horsepower, equivalents Of. cceeeeeeenenn.... 17-18 Wahiawa, Oabt..u.o0-ceaserss 103-104 

Huelo, Maui, Alo Stream near............. 126-127 South Fork of, near Wahiawa, Oahu.... 107 

Alo Stream, right branch of, near........ 150 | Kawaikoi Stream near Waimea, Kauai...... 75 

Center AIC NEA. co avis denencss #. 132-133 | Kealia, Kauai, Anahola ditch near......... 62-65 
Haku ditch nearsivoe. ce cisscrmncaeeys 148-149 Anahols ditch, old, mear...:c..5.......0 75 
Haipuaena Stream near............... 122-124 Anahola River near i -uvesssve sinan sins 60-61 

Halehaku Stream near ........c......... 150 RKopan Biver near... i. deseo tusrassa 57-58 

Honowana Stream near................. 149 Kapshiditehnear... 0 00. 0c ainaan 59-60 

branch of, near, ..o..cfiaei-abar vanes 149 | Keanae, Maui, East Wailuaiki Stream near. 115-116 
Honopon Stream near................. 140-141 East Wailuanui Stream near.......... 118-119 

Hoolawaliilii Stream near............. 137-138 Honomanu Stream near -......c....... 120-122 

Hoolawanui Stream near. ............. 138-140 Koolau ditch near....... ARERR 119-120 

Hoolua Stream, branch of, near.......... 149 West Kopiliula Stream near........ ... 114-115 

Kailua Stream near...... te TRL en 135-136 West Wailuaiki Stream near .......... 117-118 

Kauhikos ditch near... .cocccee erases 145-146 West Wailuanui Stream near. ........... 149 

Ko0aien SIreaM Meal. cn ocr sr vasiarrnnnes 150 | Kehena ditch near Kohala, Hawaii........ 158-160 

Kolea Stream, branches of, near......... 150 | Kekaha ditch at camp No. 1, near Waimea, 

Lowrio ditch near-.....ccecccxe--- 146-147, 150 Kaual.. ceeaiscnsisssimsivnsnsnss 35-37 

Manuel Luis ditch near................ 131-132 below tunnel No. 12, near Waimea, 

Makanale Stream, branches of, near..... 150 HET ICC aR Re an ea 37-39 

Middle Halawa Stream near. ............ 149 | Kekaha Sugar Co., acknowledgment to.-..... 164 

Nailiilihaele Stream near.............. 133-135 | Koaiea Stream near Huelo, Maui............ 150 

Pranch of, Near. ic cic sar sass onan 149 nesr Walmea, Kamali... .oecacicicciaeces 32-34 

New Hamakua ditch near............. 142-144 | Kohala, Hawaii, Kehena ditch near....... 158-160 

Old Hamakua ditch near.......... 144-145,149 | Kohala ditch above Honokane Gulch, near 
Oopuola Stream near......-............ 150 Kohala, Thwall. oc. lise 158 

Puohakamoa Stream near............. 124-126 | Kolea Stream, branches of, near Huelo, Maui. 150 

Papaea Stream, branch of, near........ 149,150 | Koloa Stream near Laie, Oahu.............. 95-96 

Puohakamoa Stream, branch of, near.... 150 | Koolau Agricultural Co.,acknowledgmentto. 164 

Waikamoi Stream near................ 128-129 | Koolau ditch near Keanae, Maui. .......... 119-120 

Spreckels ditch near............... 129-130,149 | Kopiliula Stream, West, near Keanae, Maui 114-115 

Walheco dich neat. ..-...coceazonnsencnnn 150 | Kouala Stream near Lahaina, Maui.......... 149 

Waipio Stream, branch of, near.......... 149-1. Xoula, Kawi, rice ditchvat........ 010, 75 

Huelo Stream, branch of, near Huelo, Maui.. 149 Honapepeditchatc coo Ls. on. oid 43-45 

Hydrography of Hawaii, laws ccncerning.... 7-9 -Hanapepe River ab... evict oss ters ons 42-43 

K. Manuahi 8tream at...............:. J.-.- 45-46 

Kauai, gaging-station records on. ............ 29-75 | Kukuihaele, Hawaii, Lower Hamakua ditch 
gaging stations on. ...ceceerecennnnnnnn.. 23-24 nite ELLE T ERCP EERETTIREPED 155-156 

Kahana Stream near Kahana, Oahu......... 107 | Upper Hamakua ditch near........... 156-157 
Kahawainui Stream, East Branch of, near Kuna ditch near Hanalei, Kauai. ............ 70-71 

Laie, Oahu...... Suess asm ears 98-100 L 
Kahuku, Oahu, East Branch of Malaekahana ? 

; SEAM NCAT cove nveunssasnnsne 100-101 | Lahaina, Maui, Honokawai ditch near....... 109 
Middle Branch of Malaekahana Stream Lahainaluna Stream near.............. 110-111 

DOT ou vnsmnrsisnsnstvanssssson 102-103 Kouala Siream near... -: cc fvvoncoes 149 
Kahuku Plantation, acknowledgment to.... 9-10 | Lahainaluna Stream above pipe-line intake 

Kailua Stream near Haiku-uka boundary, near Lahaina, Maui........... 110-111 
Mall. ....coactrevesssronitverees 150 | Laie, Oahu, East Branch of Kahawainui 

near Huelo, Maui........... ERED ... 135-136 Sircam Near. .cvecessrsepusns=vss 98-100 

Kalihi Stream near Honolulu, Oghu........ « 15-77 Rolo Stream Near. ...ccvsscsesacsennsas 95-96 

Kalahiwai River near Hanalei, Kauai....... 64-65 Wailele Stream near.....c.eceeeeeeeeee... 97-98  
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Laie Plantation, acknowledgment to........ 9-10 | Olokele Stream near Makaweli, Kauai....... 75 

Laws of Hawaii concerning hydrography.... 7-9 | Olowalu, Maui, Ukumehame Stream near.. 113-114 

Lihue, Kauai, East Branch of North Fork of Olowalu ditch near Olowalu, Maui......... 111-113 

Wailua Rivernear.............. 55-56 | Olowalu Sugar Co., acknowledgment to... 9-10,164 

Hanamaulu ditch near.................. 48-50 | Oopuola Stream near Huelo, Maui........... 150 

Konsha ditch near. ..... 0.000. bass 53-55 branch of, near Huelo, Mauti............. 150 
North Fork of Wailua Rivernear........ 52-53 west branch of, near Huelo, Maui........ 150 

South Fork of Wailua Rivernear........ 47-48 

Lihue ditch near Lihue, Kauai.............. 50-51 b. 

Lihue Plantation Co., acknowledgment to... 9-10 | Papaea Stream, branch of, near Huelo, Maui 149 
Lowrie ditch at Opana weir, near Huelo, Personnel Tecord of... ieee sinis laanan 22 

Maui.....co-.. cnn -c ns 146-147 | Punaluu Stream at elevation 250 feet, near 
near Hnelo, Mati. co. cove tee evsiner 150 Pomatug,Oahm..0 93-94 

Lumahai River near Hanalei, Kauai......... 72 atelevation539feet, near Punaluu, Oahu. 91-93 
M Pioneer Mill Co., acknowledgment to. .... 9-10, 164 

: Puohakamoa Stream above Haiku-uka 
McBryde Sugar Co.’s pump 3A and 3B ditch boundary, Maui. ................ 150 

* near Eleele, Kauai............... 75 near Huelo, Mat........cceueunnn-.... 124-126 
McClellan, J., acknowledgment to. .......... 164 branch of, near Huelo, Maui............. 150 
Makanale Stream, branches of, near Huelo, 

7 SN a LH 150 R. 
Makaweli, Kauai, Olokele Stream near. ..... 75-1 Rainfall, gagingef..........co lai 163-164 

Makee Sugar Co., acknowledgment to........- 9-10 TOCOLAROL. foie tere sat vs durin 166-165 

Malaekahana Stream, East Branch of, near stationsforgaging. .......c0... china as 164-163 

Kahuku, Osha... .. cc... 550 100-101 variationwol i. os hah 167 

Middle Branch of near Kahuku, Oahu. 102-103 | Riceditch at Koula, near Eleele, Kauai. ..... 75 

Manoa Stream at College of Hawaii, near Run-off, methods of computing.............. 18-21 

Honolnin, Oahn.........onaesa ii 83-84 | Run-off in acre-feet, table for converting dis- 

East Branch of, near Honolulu, Oahu.... 87-88 charge in second-feetinto........ 17 

‘West Branch of, near Honolulu, Oahu.... 85-86 | Run-off in inches, definitionof............... 16 

Man’s water, definition of.................... 17 ) 

Manuahi Stream at Koula, near Eleele, . 
anal oni. vaiudboduaindeucs ibis. 45-46 | Sanborn, W. F., acknowledgment to......... 164 

Manuel Luis ditch at Puohakamoa Gulch, Second-foot definitionof..................... 16 

near Huelo, Mani... ...c.<...5k 131-132 equivalentsof. cou. oi sail dl Lan 17 

Maole ditch, makai station, near Honolulu, per square mile, definitionof............. 16 

Oahil.... erin soos en ses sidees 21-82 {*Soation, changeso]f...... cic ivan. cidvna on 19-20 
mauka station, near Honolulu, Oahu.... 79-80 | Spreckels ditch above Puohakamoa Stream, 

Maole Stream at Hillebrand Glen, Oahu..... 107 near Huelo, Maui... ............ 149 
Maui, gaging-station recordson............ 107-150 below Kaaiea Gulch, near Huelo, Maui. 129-130 

Easing staliONB ON. couvnoe i iain nas 26-27 | Stewart, James E., and assistants, work of... 22 

TAInfall 1OCOTAS ION. cu cove ovine so vi sdian 4am 167 | Stream flow, methods of measuring.......... 10-15 

rainfall stations ont.....couvo ior. atin 165 T 

Maui Board of Supervisors, acknowledgment dew 

+ ERIE Re NE En FS ¥64 ) Tables, explanation of....... i. ii. 8. 21-22 

Measurements of stream flow, methods of tak- Jorms, definitionsof.......cv.ci nina. . s 15-17 

iL PEPIN SELES a 10-15 
Measures, English, metric equivalents of..... 4 U. 

Meyer, F, acknowledgm entto.............. 164 Ukumehame Stream near Olowalu, Maui.. 113-114 
Miner’sinch, definition of. . .... «+2 vuuuanss 16 U.S. A Consirunting QUartertoasior Dor 
Mohihi Stream near Waimea, Kauai......... 75 {Ve Bo SlTny CONSIIICHNY SUATLEIASIEr He 
Molokai, gaging station on. .................. 28 partment, acknowledgments t09-10,164 

gaging-station records on.............. 151-153 Vv. 

N. Velocity-area method of measuring stream- 

Naalehu, Hawaii, Waiohinu Springs near.. 160-162 BOW. vein. odio on nite sa idle, 11-15 

Nailiilihaele Stream near Huelo, Maui..... 133-135 

branch of, near Huelo, Maui............. 149 w. 

Nos. 1 jot near Haiku-uka boundary, 150 | Wahiawa, Oahu, Left Branch of North Fork 
Nuuanu Stream below reservoir No. 2 waste- Richt a oi» 

way, near Honolulu, Oahu...... 77-78 & spe ay on lud 

0. South Fork of Kaukonahua Stream near. 107 

Oshu, gaging-station records on. .........:. 75-107 | Wahiawa Water Co., acknowledgment to.... 9-10 
Zosing Stations On Lar ts sien 24-26 | Wahoi Stream near Hauula, Oahu........... 107 

rainfall reeordS On... ..areas anu oanansess 167 | Waiahulu Stream near Waimea, Kauai..... 31-32 

roiniall SIOtIONS Ollisescesevesescrcsssnane   Waiakoali Stream near Waimea, Kauai...... 76
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Waialae River at elevation 800 feet, near Waimea, Kauai, Kamenehune ditch near.... 40-41 

Waimen, Kaual.. o.oo ohn 34-35 Kawaikoi Stream near................... 75 

Waiheeditchabove Lowrieditch, near Huelo, Kekaha ditchnear...................... 35-39 
RI ap pe ly a 150 Koale Biream near....................... 32-34 

Waihee Stream near Waihee, Maui.......... 149 Mohihi Stream near. .................... 75 
Waikamoi, Maui, center ditch at........... 132-133 Waiahulu Stream near................... 31-32 
Waikamoi Stream, branches of, near Haiku- Waiakoali Stream near.................. 75 

uka boundary, Mati............. 150 Walalae Bivernear................0. 5. 34-35 
1002 HOOI0, MAUL. cesses aenvaeensnie 198-129 | Waimea ditch near Waimea, Kauai......... 38-40 

Wailele Stream near Laie, Oahu. ............ 97-98 Waimea River near Waimea, Kauai......... 29-30 

Wailua River, East Branch of North Fork of, Waimea Sugar Co., acknowledgment to...... 9-10 
near lihue, Raut... ......-0-0.0 55-56 Waiohinn Sher fo akai station, 1 162 

: ; i Noalehu, Hawai... 0: - 
os i A Lg ; AE Fd mauka station, near Naalehu, Hawaii. . 160-161 

AE ! ae Waioli Stream near Hanalei, Kauai.......... 73-74 

Wailuaiki Stream, West, near. Keanae, Waiou Stream near Hilo, Hawaii............ 163 
; Maui. 17-118 | waipio Stream, branch of, near Huelo, Maui. 149 
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