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

AUTHORITY FOR INVESTIGATIONS. 

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

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

survey and the classification of public lands and examination of the geological struc- 

ture, mineral resources, and products of the national domain. 

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

For gaging the streams and determining the water supply of the United States, and 
for the investigation of underground currents and artesian wells, and for the prepara- 

tion of reports upon the best methods of utilizing the water resources. 

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

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

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

7



8 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

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

Section 1 of act 56 reads: 

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

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

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

the present hydrographic survey of the Territory. 

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

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

wise, shall constitute and be held as a special fund in the treasury of the Territory 
to be disbursed on warrants of the auditor issued on approved vouchers of the presi- 

dent of the board of commissioners of agriculture and forestry. Such moneys shall be 
apportioned and applied from time to time by the board of commissioners of agri- 

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

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

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

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

is drawn. 

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

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

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

ACT 27. 

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. Allunexpended balances of appropriations heretofore made for said division, 
the expenditure of which is now by law vested in the board of commissioners of agri- 

culture and forestry, are hereby transferred to the commissioner of public lands and 

the expenditure thereof vested in said commissioner. 
Sec. 4. This act shall take effect upon its approval.
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COOPERATION. 

COOPERATION WITH THE TERRITORY OF 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 responsihilicy 

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

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

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

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

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

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

OTHER COOPERATION. ; 

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

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

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

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

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

islands. The whole of the islands of Kauai and Oahu and a part of the island of Hawaii have been mapped.
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4. Records furnished by a cooperating party, collected by his 
methods and under his supervision. 

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

SCOPE OF WORK. 

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

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

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

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

FIELD METHODS OF MEASURING STREAM FLOW. 

BASE DATA. 

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

Points at which discharge measurements are made and records of 

daily fluctuations of stage are kept for determining the daily flow 
are termed gaging stations. 

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

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

WEIR MEASUREMENTS. 

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

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

* VELOCITY-AREA METHOD. 

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

The method of making the soundings depends on the size and stage 
of the stream. On ditches and small streams, where the depths and 
velocities are not large, a graduated rod may be used; on large 

+ streams, which must be measured from bridges or cables, a lead 
weight and sounding line must beused. The size of weights—whether 
10 or 15 pounds—depends on the swiftness of the current; and the 
weights are torpedo shaped, so as to offer as little 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 veloci- 
ties may be made by means of subsurface floats. This method is 
applicable, however, only to channels of uniform cross-section area 
over a considerable distance, and is very unsatisfactory for use on 
natural streams like those of Hawaii.! 

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

The penta-recording current meter consists of six cups attached 
to a vertical shaft which revolves on a conical hardened-steel point 
when immersed in moving water. The revolutions are indicated 
electrically 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 to 
velocity of flow in feet per second is very nearly a.constant for all 
speeds and is approximately 0.45. 
  

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

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

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

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

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

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

Extensive experiments by means of vertical velocity curves show 
that the thread of mean velocity generally occurs between 0.5 and 
0.7 total depth. In general practice the thread of mean velocity is 
considered to be at 0.6 depth, and at this point the meter is held in 
most of the measurements made by the single-point method. A 
large number of vertical velocity curve measurements, taken on 
many streams and under varying conditions, show that the average 
coefficient for reducing the velocity obtained at 0.6 depth to mean 
velocity is practically unity. The variation of the coefficient from 
unity in individual measurements is, however, greater than in the 0.2 

and 0.8 method and the general results are not so satisfactory.
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In the other principal single-point method the meter is held near 
the surface, usually 1 foot below, or low enough to be out of the effect 
of the wind of other disturbing influences. This is known as the sub- 
surface method. The coefficient for reducing the velocity taken at 
the subsurface to the mean has been found to be in general from 
about 0.85 to 0.95, depending on the stage, velocity, and channel 
conditions. The Higher the stage the larger the coefficient. This 
method is especially adapted for flood measurements, or for measure- 
ments when the velocity is so great that the meter can not be kept 
in the correct position for the other methods. 

The vertical integration method consists in moving the meter at a 
slow but uniform speed from the surface to the bottom and back again 
to the surface and noting the number of revolutions and the time 
taken in the operation. This method has the advantage that the 
velocity at each point of the vertical is measured twice. It is useful 
as a check on the point methods. In using the Price meter great care 
should be taken that the vertical movement of the meter is not rapid 
enough to vitiate the accuracy of the resulting velocity determination. 

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

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

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

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

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

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

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

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

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

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

DEFINITION OF TERMS. 

The volume of water flowing in a stream—the “run-off” or ““dis- 
charge’’—is expressed in various terms, each of which has become 
associated more or less definitely with a certain class of work. These 
terms may be divided into two groups: (1) Those which represent a 
rate of flow, as ‘“second-feet,” “gallons per minute,” “gallons per 
day,” “miner’s inches,” and “run-off in second-feet per square mile,” 
and (2) those which represent the actual quantity of water, as “run-
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33 4L » off in depth in inches, 
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 is a given period were con- 
served and uniformly distributed on the surface. It is used for com- 
paring run-off with rainfall, which is usually expressed in depth in 
inches. 
An “acre-foot” is equivalent to 43,560 cubic feet, and is the quan 

tity required to cover an acre to the depth of 1 foot. The term is 
commonly used in connection with storage for irrigation. 

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

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

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

million gallons,” and “acre-feet.” They
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the furrows, the age of the crop, and the skill and individuality of the 
irrigator. 

CONVENIENT EQUIVALENTS. 

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

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

  

  

-off (acre-feet). 
Discharge Bunol (pareieet) 

(second- 

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

1 1.983 55.54 57.52 59.50 61.49 
2 3.967 11.1 115.0 119.0 123.0 
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 
7 13.88 388.8 402.6 416.5 430.4 
8 15.87 444.3 460. 2 476.0 491.9 
9 17.85 499.8 517.7 535.5 553.4                 

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; equals 448.8 gallons per 
minute; equals 646,317 gallons for one day. 

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

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

1 second-foot for one day covers 1 square mile 0.03719 inch deep. 
1 second-foot for one day equals 1.983 acre-feet. 
1,000,000 cubic feet equals 22.95 acre-feet. 

1 acre-foot equals 325,850 gallons. 

1 inch deep on 1 square mile equals 2,323,200 cubic feet. 
1 inch deep on 1 square mile equals 0.0737 second-foot per year. 
1 foot equals 0.3048 meter. 

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

1 acre equals 0.4047 hectare. 
1 acre equals 43,560 square feet. 
1 acre equals 209 feet square, nearly. 

1 square mile equals 2.59 square kilometers. 
1 cubic foot equals 0.0283 cubic meter. 
1 cubic foot equals 7.48 gallons. 
1 cubic foot of water weighs 62.5 pounds. 
1 cubic meter per minute equals 0.5886 second-foot. 
1 horsepower equals 550 foot-pounds per second. 
1 horsepower equals 76.0 kilogram-meters per second. 
1 horsepower equals 746 watts. 
1 horsepower equals 1 second-foot falling 8.80 feet. 
1% horsepower equals about 1 kilowatt. 

. Sec.-ft. xX fall in feet 
To calculate water power quickly: ———11  =net horsepower on water 

wheel realizing 80 per cent of theoretical power. 

40532°—18—wsP 465——2
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OFFICE METHODS OF COMPUTING AND STUDYING 

DISCHARGE AND RUN-OFF. 

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

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

For every rating table the following assumptions are made for 
the period of application of the table: (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 loose material. This class includes 
also many stations located in a pool below which is a permanent 
rocky riffle that controls the flow like a weir. Provided the control 
is sufficiently high and close to the gage to prevent cut and fill at the 
gaging point from materially affecting the slope of the water surface, 
the gage height will, for all practical purposes, be a true index of the 
discharge. Discharge measurements made at such stations usually 
plot within 2 or 3 per cent of the mean discharge curve, and the 
rating developed from that curve represents a very high degree of 
accuracy. 

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

Class 3 includes those stations where the stream bed is of a shifting 
character, or the controlling section below the gage frequently 
changes, owing to cutting out by the current and the filling in of 
sand, gravel, and drift. 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 relatively constant condition of flow occurs at 
medium and low stages, all measurements made after the change 
will plot on a smooth curve which is practically parallel to the stand- 
ard curve with respect to ordinates or gage heights. This law of 
the parallelism of rating curves is the fundamental basis of all ratings 
and estimates at stations with semipermanent and shifting channels. 
It is not absolutely correct, but, with few exceptions, answers all 
the practical requirements of estimates made at low and medium 
stages after a change at a high stage. This law appears to hold 
equally true whether the change occurs at the measuring section or 
at some controlling point below. The change is, of course, funda- 
mentally due to change in the channel caused by cut, or fill, or both, 
at or near the measuring section. For all except small streams the 
changes in section usually occur at the bottom. The following 
simple but typical examples illustrate this law: 

(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 
referred to the original gage. In other words, this condition would 
be analogous to a uniform fill or cut in a river channel which either 
reduces or increases discharge, area, and velocity for any gage height. 
In practice, however, such ideal conditions rarely exist. 

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

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

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

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

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

Class 4 comprises stations on streams that have soft, muddy, or 
sandy beds. Good results can be obtained from such sections only 
by frequent discharge measurements, the frequency ranging from a 
measurement every two or three weeks to a measurement every day, 
according to the rate of diurnal change in conditions of flow. These 
measurements are plotted and a mean or standard curve drawn 
among them. It is assumed that there is a different rating curve 
for every day of the year and that the curves are parallel to the stand- 
ard curve with respect to their ordinates. On the day of a measure- 
ment the rating curve for that day passes through that measurement. 
For days between successive measurements it is assumed that the 
rate of change is uniform, and hence the ratings for the intervening 
days are equally spaced between the ratings passing through the two 
measurements. This method must be modified or abandoned 
altogether under special conditions. Personal judgment and a 
knowledge of the conditions involved can alone dictate the course 
then to be pursued.
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After the computations have been completed they are entered in 
tables and carefully studied and intercompared to eliminate or 
account for all gross errors so far as possible. Missing data are 
filled in, so far as feasible, by means of comparison with records for 
adjacent streams The attempt 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 measure- 
ments, table of daily discharge, table of monthly and yearly discharge, 
and run-off in acre-feet and million gallons. 

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

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

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

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

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

tion concerning drainage areas has been omitted in the station 
descriptions. 

ACCURACY OF FIELD DATA AND COMPUTED RESULTS. 

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

The accuracy recorded in the station description is based on the 
accuracy of the rating curve, the reliability of the gage-height record, 
the range of the fluctuation in stage, and knowledge of local condi- 
tions. The use of ‘‘good,” ‘fair,’ ‘‘poor,”’ or ‘‘approximate’ indi- 
cates that the probable errors are within 5, 10, 15, and 20 per cent, 
respectively. 

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

DIVISION OF WORK. 

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

GAGING STATIONS MAINTAINED IN HAWAII 

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

KAUAI ISLAND. 

Waimea River near Waimea, 1910- 
Poomau River: 

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

Mohihi Stream near Waimea, 1909-1912. 

Waiahulu Stream near Waimea, 1916— 
Koaie Stream near Waimea, 1916- 
Waialae River near Waimea, 1910-1916. 

Waialae River at elevation 800 feet, near Waimea, 1916~
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Waimea River tributaries—Continued. 
Kekaha ditch at Camp No. 1, near Waimea, 1910-1915. 
Kekaha ditch at flume No. 3, near Waimea, 1910-1912. 

Kekaha ditch at flume No. 4, near Waimea, 1916= 
Kekaha ditch at siphon near Waimea, 1910-1912. 
Kekaha ditch at tunnel No. 12, near Waimea, 1910-1914. 

Kekaha ditch below tunnel No. 12, near Waimea, 1916- 

Waimea ditch near Waimea, 1911-1913, 1916— 
Kamenehune ditch near Waimea, 1911— 
Makaweli River near Waimea, 1911-1917. 

Halekua Stream near Waimea, 1912-13. 

Olokele River near Waimea, 1915-1917. 

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

Poowaiomahaihai ditch near Waimea, 1911-1913. 

Hanapepe River above Hanapepe Falls, near Eleele, 1911-12. 
Hanapepe River at Koula, near Eleele, 1910-1916. 

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

Huleia River near Lihue, 1912-1915. 
Hanamaulu River at Kapaia, near Lihue, 1911-1914. 

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

Hanamaulu ditch near Lihue, 1910- 
Lihue ditch near Lihue, 1910- 

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

Kanaha ditch near Lihue, 1910- 

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

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

Konohiki Stream at Makakualele weir (mauka) near Kapaa, 1911-1913. 

Kaehulua Stream at Kuhinoa (mule stable) weir, near Kapaa, 1911-1913. 
South Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-12. 

North Fork of Kaehulua Stream at Wainamuamu weir, near Kapaa, 1911-1913. 

Kapaa River near Kealia, 1910- 
Akulikuli Spring near Kealia, 1911-1913. 

Kapahi ditch near Kealia, 1909- 
Tunnel ditch at Kapahi, near Kapaa, 1909-1911. 
Kapaa ditch at Kapahi, near Kapaa, 1909-1911. 

Pipe ditch at Kapahi, near Kapaa, 1909-1911. 
Kealia Stream: 

Kaneha ditch near Kealia, 1909-1913. 

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

Anahola River near Kealia, 1910. 1912- 

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

Anahola ditch at Makai weir, near Kealia, 1909-1911.
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Kalihiwai River near Hanalei, 1914— 
Kalihiwai River near Kilauea, 1912-1914. 

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

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

Lumahai River near Hanalei, 1914-1917. 
Lumahai River near Wainiha, 1912. 

Waioli Stream near Hanalei, 1914- 

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

Wainiha River, West Channel, near Wainiha, 1911-1916. 
Wainiha canal at intake, near Wainiha, 1910-1916. 

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

OAHU ISLAND. 

Kalihi Stream near Honolulu, 1913- 

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

Nuuanu Stream below Reservoir No. 2 wasteway, near Honolulu, 1913- 
Nuuanu Stream at Kuakini Street, near Honolulu, 1911-12. 

Lulumaha ditch at upper Nuuanu reservoir, near Honolulu, 1911-1913. 
Pauoa Stream at upper Pauoa Valley, near Honolulu, 1911-1913. 

Kahuawai Spring, near Honolulu, 1912-1914. 

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

West Branch of Manoa Stream near Honolulu, 1913— 

East Branch of Manoa Stream near Honolulu, 1913- 

East Manoa ditch near Honolulu, 1915-1916. 
Palolo Stream: 

Pukele Stream at Mahoe springs, near Honolulu, 1912-13. 
Waiomao Stream at upper Palolo Valley, near Honolulu, 1911-1913. 
Waiomao Stream above Pukele, near Honolulu, 1911-12. 

Waimanalo ditch below main reservoir, near Waimanalo, 1912-13. 
Pump ditch near Waimanalo, 1912. 
Makawao ditch near Kailua, 1912-1916. 

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

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

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

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

South Branch of Kahanaiki Stream near Kailua, 1913-14. 

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

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

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

Piho Stream near Kaneohe, 1914-1916.
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Kaneohe Stream tributaries—Continued. 
Kuou Stream near Kaneohe, 1914-1916. 

Kuou ditch near Kaneohe, 1914-1916. 

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

Kawa Stream near Kaneohe, 1914-1916. 

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

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

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

Tolekaa Stream near Heeia, 1914-1916. 

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

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

Waikane Stream near Waikane, 1911-1912. 
Kahana Stream near Kahana, 1914-1917. 

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

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

Kaluanui Stream near Hauula, 1906-7, 1915-17. 
Kaipapau Stream near Hauula, 1906-7. 
Koloa Stream near Laie, 1914— 
Wailele Stream near Laie, 1914— 

East Branch of Kahawainui Stream near Laie, 1914— 
East Branch of Malaekahana Stream near Kahuku, 1914— 

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

North Fork of Kaukonahua Stream near Wahiawa, 1911. 

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

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

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

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

Wahiawa reservoir ditch near Wahiawa, 1910-11. 

MAUI ISLAND. 

West Maui. 

Tao Stream near Wailuku, 1910-1915. 

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

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

North Waiehu Stream near Wailuku, 1912-1917. 
North Waiehu ditch near Wailuku, 1910-11, 1916-
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Waihee Stream near Waihee, 1910-1912, 1913-1917. 

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

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

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

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

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

Honolua Stream at Honolua ranch, 1911. 

Honolua Stream near Honokahau, 1913- 

Honolua ditch near Honokahau, 1911-12. 
Honokawai Stream near Lahaina, 1911; 1912- 

Honokawai Stream at weir No. 1, near Lahaina, 1901. 
Honokawai ditch near Lahaina, 1912 

Kahoma Stream near Lahaina, 1911-12; 1913- 

Kahoma Stream at weir No. 1, near Lahaina, 1901. 

Kahoma Stream at weir No. 2, near Lahaina, 1901. 
Kahoma development tunnel near Lahaina, 1911- 

Lahainaluna Stream above pipe line intake, near Lahaina, 1916~ 
Lahainaluna Stream near Lahaina, 1911-1916. 

Lahainaluna weir No. 1 near Lahaina, 1901. 

Lahainaluna weir No. 2 near Lahaina, 1901. 

Lahainaluna ditch near Lahaina, 1913-14. 

Kauaula Stream near Lahaina, 1912; 1913- 

Kauaula Stream at weir No. 3, near Lahaina, 1901. 

Kauaula ditch near Lahaina, 1911- 

Kauaula Stream, North Fork, at weir No. 1, near Lahaina, 1901. 

Kauaula Stream, South Fork, at weir No. 2, near Lahaina, 1901. 

Launiupoko Stream near Lahaina, 1911-1917. 
Olowalu Stream near Olowalu, 1913-1916. 

Olowalu ditch near Olowalu, 1911- 

Ukumehame Stream near Olowalu, 1911-12; 1913— 

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

South Side Waikapu ditch near Waikapu, 1910-1917. 

; . East Maui. 
Koolau ditch region: 

Hanawi Stream near Nahiku, 1914-15. 

West Kopiliula Stream near Keanae, 1914-1917. 

East Wailuaiki Stream near Keanae, 1913-1917. 

West Wailuaiki Stream near Keanae, 1914-1917. 
East Wailuanui Stream near Keanae, 1914-1917. 
West Wailuanui Stream near Keanae, 1913-1917. 

Koolau ditch near Keanae, 1910-1912. : 

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

Spreckels ditch region: 

Honomanu Stream near Keanae, 1913- 

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

Alo Stream near Huelo, 1910-
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Spreckels ditch region—Continued. 

Waikamoi Stream near Huelo, 1910- 

Oopuola Stream near Huelo, 1910-1915. 

Spreckels ditch at station No. 1, near Huelo, 1910-1913. 
Spreckels ditch at station No. 2, near Huelo, 1911-1913. 
Spreckels ditch at station No. 3, near Huelo, 1910-1913. 

Spreckels ditch at station No. 4, near Huelo, 1910-1913. 
Spreckels ditch at station No. 5, near Huelo, 1911-1913. 
Spreckels ditch at station No. 6, near Huelo, 1911-1913. 

Spreckels ditch at station No. 7, near Huelo, 1911-1912. 

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

Center ditch near Huelo, 1910-1912. 
Hamakua ditch region: 

Nailiilihaele Stream near Huelo, 1910-1912; 1913— 

Kailua Stream near Huelo, 1910-1912; 1913- 
Oanui Stream near Huelo, 1910-11; 1913-1916. 

Hoolawaliilii Stream near Huelo, 1911- 

Hoolawanui Stream near Huelo, 1911- 
Honopou Stream near Huelo, 1910- 

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

Halehaku Stream weir near Huelo, 1910-1912. 

Opana Stream near Huelo, 1910-1912. 

Opana ditch near Huelo, 1910-1912. 

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

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

New Hamakua ditch at station No. 3, near Huelo, 1912. 
New Hamakua ditch at station No. 4, near Huelo, 1912. 
New Hamakua ditch at station No. 5, near Huelo, 1912. 
Old Hamakua ditch at Opana weir, near Huelo, 1910- 

Kaluanui ditch at Puuomalei, near Hamakuapoko, 1910-1912. 
Lowrie ditch at Opana weir, near Huelo, 1910- 

Haiku ditch at Peahi weir, near Huelo, 1910- 

HAWAII ISLAND. 

Hilo group: 

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

Honolii ditch at Kaiwiki, near Hilo, 1911. 

Kawainui River at Kawainui, near Pepeekeo, 1911-12. 

4 stations at 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 main weir, at Puualala, Waimea, 1913- 
Kawainui Branch of Waipio River, near Waipio, 1911-12. 
Kawainui Stream at elevation 2,120 feet, near Waipio, 1901-2. 

Kawainui Stream at elevation 1,435 feet, near Waipio, 1901-2.
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Hamakua group—Continued. 
Waipio River tributaries—Continued. 

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

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

1901-2. 

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

1901-2. : 

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

Alakahi Stream at elevation 1,200 feet, near Waipio, 1901-2. 
Alakahi Stream at elevation 730 feet, near Waipio, 1901-2. 

Koiawe Stream at elevation 1,120 feet, near Waipio, 1901-2. 
Koiawe Stream at elevation 610 feet, near Waipio, 1901-2. 

Waima Stream at elevation 790 feet, near Waipio, 1901-2. 
: 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 elevation at 770 feet, near Honokane, 1901. 

West Branch of Honokane Stream at elevation 1,370 feet, near Honokane, 1901. 
West Branch of Honokane Stream at elevation 775 feet, near Honokane, 1901. 

Kohala ditch at Awini weir, near Kohala, 1907- 

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

GAGING-STATION RECORDS. 

ISLAND OF KAUAI 

WAIMEA RIVER NEAR WAIMEA, KAUAL 

LocaTtion.—250 feet above ford, about 2 miles north of Waimea. 
RECORDS AVAILABLE.—July 9, 1910, to June 30, 1917. 

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

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge. 

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 18.0 feet at 4 

p- m., December 18 (discharge, approximately 10,000 million gallons per day, 
or 15,500 second-feet); minimum stage recorded, 4.4 feet September 3-7 and 9 

(discharge, 1.0 million gallons per day, or 1.55 second-feet). Maximum stage 
recorded, 18.8 feet at 4.30 p. m., January 25, 1916 (discharge, computed from 

extension of the rating curve, approximately 10,700 million gallons per day, or 

16,600 second-feet); channel practically dry at times, as all water is diverted 
above. # 

Diversions.—Large number of diversions above station. 
RecurATION.—BYy diversions. 

UriizatioN.—All water passing this station is wasted, as none is diverted below. 
Accuracy.—Gage read twice daily. Records fair for all stages below 1,500 million 

gallons per day. :
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Discharge measurements of Waimea River near Waimea, Kauat, during the year ending 
June 30, 1917. 

  

  

  

  

Discharge. 

Gage 
Date. Made by— height Million 

(feet). | Seconc- 11 
feet. gallons 

per day. 

Anz. 30 | W. Y: FHOUAY i ibis naan or mes sis mn Manis Simin Pa BR ae 0 ane 35 y a 95 p 6 
ept. te . : 

Oct. 6.90 470 304 
Nov. 6.73 411 265 
Dec. 6.48 315 204 
Jan. 6.14 205 133 
Feb. 5.62 85 55 

5.54 77 50 
Mar. 6.05 184 119 

6.54 357 231 
Apr. 5.85 134 86 

ay 4 5.45 77 50 
June 18. DD. B. Horner: ii. ci cae she se puns basin as san ss ame dns xan smite 5.36 63 41         
  

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

  

  

  

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

1.5 1.5 2.0 18 | 1,210 208 74 51 119 | 336 186 
1.5 1.5 2.0 14 6 260 | 1,080 38 94 | 119 87 

74 1.0 1.5 14 87 246 260 56 74 46 68 
27 1.0 2.0 137 46 232 220 176 62 30 51 
2% 1.0 3.0 702 62 156 197 186 46 146 

4.0 1.0336 156 34 110 186 156 38 24 166 
0 2.5 1.0 | 62 436 275 62 156 146 38 18 146 
5 2.0 1.51 18 530 186 51 119 186 30 14 119 
5 2.0 1.0 6.0 128 275 46 04 260 38 14 74 
.5 2.0 6.0 6.0 68 336 208 80 94 34 14 51 

.0 2.5 2.0 6.0 34 74 166 80 94 962 12 38 

.0 4.0 2.5 6.0 128 68 137 62 80 119 10 30 
10 2:0:+10 34 102 119 56 186 80 7.0 30 
7.0 2.0 12 21 80 94 436 137 68 8.5 30 

12 2.0 8.5 21 46 46 156 290 56 10 21 

16. 5... iid, 102 7.0 2.0 8.5 42 34 401 128 511 51 7.0 87 
Mle iain, 102 3.0 2.0.7 12 21 176 634 94 232 62 8.5 110 
1S eerie 110 21 2.0) 10 384 | 3,000 208 800 336 34 [1,050 94 
10 ec n 16 146 12 10 68 775 119 305 726 27 |--576 68 
20s. ain 6.0 | 87 34 27 24 384 | 1,600 176 | 2,960 241 232 34 

Heese 3.01.30 38 12 679 220 401 128 | 1,080 21 102 24 
2D iia is 3.0 6.0 6 10 146 401 232 128 656 18 74 21 
D3 ois ncn er 3.0 5.0} 56 10 62 473 166 87 384 62 80 18 
eid 3.0 3.0 i. 42 38 454 436 80 305 119 51 14 
doi sivan tes 2.5 2.5.1 27 336 18 473 176 68 166 68 46 12 

00. onion, 2.0 2.01 12 51 74 401 146 56 220 74 42 10 
Vitec onant 2.0 5.0.1. °30 12 51 232 128 51 186 56 38 10 
OR evi. 2.0 3.0 7-0./:305 62 119 166 46 137 46 | 102 10 
20. .anene waa 2:0 2.0 6.0 | 679 232 208 186 (oia.. 94 34 119 10 
00a. 2.0 2.0 2.51 87 290 156 10 [eas 87 27, 232 10 
eae ar 2.0 2.0:1....-. 48. ole... 110 Bll veins V4: loosens 232 aoa.                           
NotE.—Discharge determined from rating curves well defined below 500 million gallons per day and 

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

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Seconds Million | Acte- 

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

FIG Saat See vs aisa msn asia i 197 2.0 32.2 49.8 997 3,060 
ANgust LL... a ay 146 1.5 16.3 25.2 506 1, 550 
SeDIEMDET ...c. Jie cv ncansenessmnis 56 1.0 9.02 14.0 270 830 
CILON0T era r es Pa 679 1.5 69.0 107 2,140 6, 560 
HOVOIIDOD . «oon ee cb Pens seve 702 14 154 238 4, 630 14, 200 
December. . sive avedivnsiventoctinnme 3,000 34 345 534 10, 700 32,800 
JANUOLY. ov dee natns ins osesnwa a dnas 1,600 46 237 367 7,350 22, 500 
PODITIALY «vc or efandsnnsls siomassssse 1,080 46 193 299 5,400 16, 600 

AION... vo oie sR Heian Sie 2,960 38 332 514 10, 300 31, 600 
APL. a ee 962 18 86.0 133 2, 580 7,920 

BY ars etna en sah a a 1,050 7.0 118 183 3,670 11, 200 
TONE, oii iiieceineine ion onsanaydess 186 10 59.2 91.6 1,780 5, 450 

NE FOAL... ov al sateen enies 3,000 1.00 138 214 50,300 | 154,000             
  

KAWAIKOI STREAM NEAR WAIMEA, KAUAI 

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

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

GAaGE.—Barrett & Lawrence water-stage recorder. 
DISCHARGE MEASUREMENTS.—Made by wading or from footbridge. 

CHANNEL AND coNTROL.—One channel at all stages; straight for 100 feet above and 

below station; banks high and wooded. Control composed of rock ledge and 
large boulders; shifting. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 15.2 

feet December 18, 1916 (discharge not determined); minimum stage recorded, 1.55 
feet October 3 to 6, 1913 (discharge, 2.6 million gallons per day, or 4 second- 

feet). 
Diversions.—None above station. 

RecuraTion.—None. 

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

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

Discharge measurements of Kawarkov Stream near Waimea, Kauar, during the year ending 
June 30, 1917. 

[Made by D. E. Horner.] 

  

  

    

Discharge. Discharge. 

D he Dat he ate. eight as ate. eig Ls 
(feet). | Second- Mion (feet). | Second- Mim 

feet. gallons feet. Solons 
per day. per day. 

Sept. 1... a. .95 8.8 5.7 Beh, 1. cone. 00. 1.94 17.5 11 
OT i eae coin 1.89 5.8 SS APR Do 1.85 15.6 10 
Doc... aaa 2.36 27 18 Mayiad............. 1.90 18.6 12                 
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Daily discharge, in million gallons, of Kawaikor Stream, near Waimea, Kauar, for the 
year ending June 30, 1917. 

  

  

  

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

1.0)... IE et ae 5.0 9.5 60 | 16. . 32 5.9 51 
srs na es 29 5.0 5.0 9.5 S50: 17 19 5.9 34 

Bete sen Tr 39 5.0 5.0 9.5. 39 | 18 14 5.9 ves 
ble ane ols 27 5.0 5.0 9.5 36 20.. 29 31). 
Sentosa 19 5.9 32 9.5 27] 20.. 32 12 levi.en 

00 teeenoin 11 5.0 | 48 11 1972.. 9.53 {casts 29 34 1 J 
Seales 19 19 17 12 19 | 22... 20. 17 60 12 ...o.-- 

Ses anur 17 11 130 14 19 | 23. 1.90. ons 19 27 70 mn 
9% 9.5 9.5 7.0 | 144 9.5 60 | 24.... D9... 16 54 23 
10....022 7.0 5.0 | 48 27 7 12.... 3.9: 0.50... 17 48 42 silvia 

10... °14 7.0.23 117 14 321 26. BG erate vide 9.51 19 199: i... 
2x1 23 12 92 8.0 60:27... 5-05... 12 11 5) aa. 
3.5. 11 27 5.9] 34 48 39]28.... 2-0: ian. 8:0:7 17 Be F|enezw 
Xd 28 eens 5.0] 25 11 60 | 29 B00 7.0 4820.98 l...-v- 
ND aa 2B an 8.0} 32 7.0 54 | 30 30 jie 5.9 | 14 a RE 

: 31 Fae LE 0.5 etl                             
Norte.—Discharge determined from rating curve fairly well defined below 40 million gallons per day. 

Gage heights not recorded on days for which discharge is not given. 

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

  

  

  

  

1917. 

Discharge. Total run-off. 

Month. Million gallons per day. 
Second. Million * | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. : 

JUV O=83Y......... ose a a 51 5.0 13.3 20.6 306 939 
August 1-130... ahaa 39 7.0 18.9 29.2 246 754 
September 2-30......-..............: 48 5.0 12.7 19.7 369 1,130 
OCLODET. .. sie ass desi staan od 144 5.0 3.89 6.02 121 0 
INOVebEr, .5. cx. sn xassbonlaan-- 199 5.9 23.6 36.5 707 2,170 
December 1-17..-......c0c cn. 0d, 60 19 40.4 62.5 687 2,110             

WAIAHULU STREAM NEAR WAIMEA, KAUAI 

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

REecorDps AvAILABLE.—October 27, 1915, to October 21, 1916. 

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

DiscHARGE MEASUREMENTS.—Made from cable or by wading. 

CHANNEL AND coNTROL.—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.—Flood December 18, 1916, reached a stage of about 15 

feet (discharge not estimated); minimum stage recorded, 1.8 feet October 3, and 4, 
1916 (discharge, 13 million gallons per day, or 26 second-feet). 

Driversions.—None above station. 

RecuraTiON.—None. 
UriLization.—For irrigation of sugar cane, rice, and taro, and for power and domestic 

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

  

  

Discharge. 

D Made b ra ate. ade by— eight 3 
(feet). | Second- Milion 

feet. gallons 
per day. 

July: 15:0, T. FLOINGT. . Jor cia uitinsiin sosnsitns scion vriliis Fine He ald due Sul eines 2.30 48 31 
19:4%5.7: 0 ed Te i A ec Le es 2.14 41 26 

Aug Qo... QO. oes edad ects tt EE oS ad 1.96 28 18 
Mo 0. es cities Sie Somers td AMIEL LL es a Ee, 1.91 25 16 

Oct: 22]... G0 ed ta er edn Se Te a sa se bh ees 2.02 35 23 
23 aaa 00 a Se ree ns nai ar de Re reyes 2.25 50 32 

Mar, 27 1 Wo V. Hardy. eee ater rei ire te sens ereress 3.12 63 41         
  

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

  

  

Date. July. | Aug. | Sept. Oct. Date. July. | Aug. | Sept. | Oct. 

a as 102 18 16 NE ND ei nme ine 77 26 18 14 
reer sry 50 29 14 AE Yee cece cic das 54 22 16 14 

Dv ret raa, 59 54 14 IS sacs en ves 46 59 14 14 
CR I a 77 32 14 I 10 veers 26 26 54 13 
Bn Savas 32 29 14 39 2D.eenconecicnneus 22 68 43 18 

Bi ara saisess 24 19 14 A OL. ee oun niis sass 22 50 46 18 
eS ahaa 22 19 19 BD [2 ee sere cae ain 22 32 Ml. eis. 
aan 19 24 19 ol sees huss 18 22 29 eleiele 
i, 19 18 16 | 2. steed rn ene 18 18 28 faceveise 

10:0. na 19 16 14 A 2D eas sats ws eens 18 18 24 ies, 

Nae 24 16 22 AR 28s. cencserennss 16 18 19.5. 
ethane 22 22 22 eT ester unin 16 16 22 teeta. 

A ar eae 22 32 16 ll 28 este ap enaae 16 16 18+. 
Ye an, a2 22 14 15708 1 RARE RL RAE om 16 18 18... 
ND ines msn ame ae 32 40 16 as eevee eis 16 18 14:0. cies 

Besos senic nite ue 16 IS eee El vets                     
  

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

Monthly discharge of Waiahulu Stream near Waimea, Kauai, for the year ending June 30, 
2917, : 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | yiltion 

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

Fal am a Sra 102 16 31.4 48.6 974 2,990 
ANCUSE. overs ie en shat EA me ihe nie i 68 16 26.9 41.6 835 2,560 
BR OtODOr uss caie crisis siinain ts 54 14 20.8 32.2 625 1,920 
OCtODEr I=L vant sre dinmv's si rnninnan sive 112 13 25.0" 38.7 524 1,610 

PRODELION ova s serena sd Be sl amien step os]les vu bie wis Sti i ne Se a 2,960 9,080             
  

KOAIE RIVER NEAR WAIMEA, KAUAI 

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

REecorDs AvarLaBLE.—Qctober 21, 1915, to June 30, 1917; record fragmentary. 

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

below gage; banks steep and high. Control composed of large boulders; shifting.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.7 feet at 3 a. m. 

March 4 (discharge, approximately 650 million gallons per day, or 1,000 second-feet); 

minimum stage recorded 2.3 feet June 25-30 (discharge, 16 million gallons per 
day, or 25 second-feet). 

Diversions.—None above station. 
RecuraTioN.—None. 

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

Accuracy.—Records fair for all stages. 

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

  

  

Discharge. 

Gage 
Date. Made by— height Millon 

(feet). | Second- gallons 
feet. per day. 

JY 100 WN, Hardy. ties a iris ite vavnny Sa te mete 2.32 42 27 
Aug. 2 D.E Homer. ...... 0d. eda oS in ign, 2 1 5 y 

Cit 0 a ie ne set kn eet eh ene RRB co Pia ; 

Sr 2 BE “vse Ue ain sims cs Pisa Se nee ua wn SE Gee wea WS Rein Tete winnie . 

Mar. 20 | W.V. Hardy... c.iiciicinviinsiitobhnsnisr int esr san saison 2.50 42 27 
Mey 0 DB, HONEY. os a RR 2.76 74 48         
  

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

Date. 2 July. | Aug. | Sept. [ Oct. Mar. | Apr. | May. | June. 

    

  

                    
Note.—Discharge determined from fairly well defined rating curves applicable as follows: July 19 to 

Oct. 12, Mar. 26 to May 8, and May 21 to June 30. Gage heights not recorded on days for which discharge 
is not given. 

40532°—18—wsp 4656——3



34 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

Monthly discharge of Koaie River near Waimea, Kauai, for the year ending June 30, 1917. 

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. g 
Seeld- Million | Acre- 

allons. eet. 
Maximum. | Minimum. | Mean. | (ean) ¥ 

Aly 10-0 ees Ee Cayenne 26 18 20.7 32.0 269 826 
ANSE aha 64 17 24.1 37.3 749 2,290 
EOTEOTODI sons dase ans 41 17 28] 36.5 08) 2,170 
OLORET 11D, os ovine wie sien nantes a ie 60 19 27.9 43.2 335 1,030 
March Bea) ey a cit aaah masini 28 25 26.0 40.2 156 479 
Nn ed a ER A 108 16 29.7 46.0 892 2,730 
TUNG, onininnis inns ss stb Sd Pern a nae nie oh 51 16 28.2 43.6 845 2,600           
  

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, 1917. 
GAGE.—Gurley printing water-gage recorder. 
DISCHARGE MEASUREMENTS.—Made by wading or from cable. 

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

EXTREMES OF DISCHARGE.—Maximum stage recorded, 6.55 feet at 10.30 p. m. Decem- 

ber 18, 1916 (discharge not determined); minimum stage recorded, 1.1 feet June 
27-30 (discharge, 7.5 million gallons per day, or 11.6 second-feet). 

Diversions.—None above station. 

REecuraTION.—None. 

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

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

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

  

  

  

Discharge. 

Made b hate Date. ade by— eig 134 
(feet). | Second- | Million 

feet. £3 fons 
per day. 

FY 18 D0: HOMHOT ove so eecide es So uth an SL SS 2.20 26 17 
19. QO: a. a a Ee hale sein 2.06 14 9.2 

Aug... 9)....- QO. ein mr a eS te 1.94 8.9 5.7 
Oct: 31 {.---+ dO. a BET REE A oe a LE 2.12 16 11 

2B |= =n QO. ans ae STE ie hs 2.23 25 16 
MAE. 28 We. Vo HarAY a. cc ae eee SS i catia ps a a Ree 1.32 22 14 
May J DCE. Homer, 0. es ha RL hr 2.05 93 60 

20 cen 3 1 HER eS a Rn 1.58 38 24         
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Daily discharge, in million gallons, of Waialae River at elevation 800 feet, near Waimea, 
Kauaz, for the year ending June 30, 1917. 

  

  

    

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

Ya 18 6.0 5.0 6.0 16 88 128 AB Veni nnn 114 0... 42 
ia nmin es ok SG 16 7.0 5.0 5.0 7.0 54 135 984 1... 26LT.. sen 21 
Sein 9.0 24 5.0 35.0 6.0 21 94 01... 37 be 17 
Gdns air aas 34 11 5.0 5.0730 16 108 Sr ans 29 aati 21 
BS inns ‘11 11 3.0 A 54 9.0 65 82 |... ras 32 Josue 29 

7-0 7-0 4.2 88 9.0 5.0 55 SS ae 29 
7.0 6.0 4.2 50 46 116 35 88 as 50 
6.0 6.0 6.01716 58 93 26 Baas, 38 
6.0 6.0 1-11 9.0 27 78 35 8%. us dee 19 
6.0 5.0 9.0 7.0 21 68 46 OL... 17 

Mees inva: 6.0 5.0 7.0 7.0 58 50 94 76)... 12. oma, 15 
XD seein 6.0 3.0 6.0 21 160 30 65 80) alae 20:iifx = ius 13 
13... an. 18 6.0 6.0 68 128 30 29 1210. 26 Haeuic 13 

HR rs ls 24 6.0 5.0 2a 88 24 17 ODL] en 29 {ces 13 
Xoo 11 6.0 35.0 16 54 n 15 Hr 24 1... 13 

AO cides itis 27 6.0 5.0 14 27 18 
NT ccarany 24 6.0 5.0 14 Eh 2 
DS  aninnsirans vi aL 16 5.0 14 63 312 
19.-v.0-inss 9.0 9.0 | 14 16 30 302 
0a 9.0 |~21 9.0 16 38 121 

Nandini 9.07 11 6.0 HN 104 101 
2D eect tags 7.0: 11 11 9.0 98 108 
oe... nny. 7.0 7.0 6.0 | 19 83 164 .8 
Aaa 6.0 6.0 5.0 24 54 230 .8 
OD ste sian iia ik 6.0 6.0 11 3 27 142 .8 

20.ccu iii; 6.0 5.07" 14 18 27 114 .8 
DT feces 5.0 5.0: 14 11 21 108 «D 
PS era 5.0 5.0 9.0 73 24 108 5 
20 eid 6.0 5.0 7.0 [116 2x 121 3d 
0. cians 5.0 3.0 6.0 83 122 108 «5 
Blo efeitos sh 5.0 5.00]. 0s 42 uid. 308 dB YE se rele ee] ee wwe                     

  

    
  

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

Monthly discharge of Waialae River at elevation 800 feet, near Waimea, Kauaz, for year 
ending June 30, 1917. 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Segond. Millions | Acre- 

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

Talyd. re 34 5.0 11.0 17.0 342 1,050 
AMTASE. . T a hee ras 24 5.0 7.94 12.3 246 755 
SD ODleTADRr Lc. re von 5 eden ie en Hs 14 4.2 7.18 11.4 215 661 
October... i is. ot. ad Lh 116 5.0 29.0 44.9 898 2,760 
November... ..... iat ei. 160 6.0 50.6 78.3 1,520 4,660 
DECOMIDOL: vais. he vad de da ts 312 5.0 93.2 144 2, 890 8, 870 
FLL CRA a 400 15 96.5 149 2,990 9,180 
February 1-20... --- ata caa avian 284 35 94.7 146 1,890 5,810 
APSR. oe el 114 10 24.5 37.9 638 1,950 
MAY 2-30.50, - - lod iis oe a oie oe wine 35 15 22.1 34.2 221 678 
Fume... a 50 TD 18.0 27.8 540 1,660           
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KEKAHA DITCH AT FLUME NO. 4, NEAR WAIMEA, KAUAI 

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

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

Gace.— Vertical staff at lower end of flume. 

DiscHARGE MEASUREMENTS.—Made from cross beam near lower end of flume. 

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

ExTREMES oF DISCHARGE.—Maximum stage recorded, 3.1 feet frequently (discharge, 
62 million gallons per day, or 96 second-feet); water occasionally shut off. 

Diversions.—Ditch diverts from Waimea River. 
REecuraTION.—By head gates. 
UrtLization.—Irrigation of sugar cane. 
Accuracy.—Gage read twice daily. Records good above 30 million gallons per day. 

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

  

  

Discharge. 

Dat Made b hers Ro ate. ade by— eig Te 
(feet). | Second- | Million 

fect: { Safons per day. 

Ty A% DT, TOO ois acess ars a er Sp a se me hi Sais 2.97 88 57 
OV CL = 2 se a0 ia srs ans asi ates Sis ee a sn ea Rie 2.91 88 57 
1 ei Hl HU WR 0 a SS RE CR SOT i 2.82 88 57 

LS ET Ly WE ECR AR I SU RS LS LS en 2.85 90 58 
May: 27: DD. F HOTNET sae c= cos snnnn tiie soigs vidtn sein sin se snags smn inns 2.85 89 58           

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

  

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

| EEE 58 42 31 32 35 | 56 34 46 55 60 60 56 
aa 58 51 31 31 35| 55 34 44 55 60 58 56 

Br iene rans 58 58 30 30 35 | 55 45 11 56 60 58 32 
di seas 58 58 30 29 35 | 55 45-1 cs 58 58 58 56 
Derninarnvnsees 58 58 30 31 45 | 55 LI 60 58 58 56 

Orci ints dan 58 48 30 34 56 35 df .c. 60 58 58 56 
Ni isi nies 53 45 39 34 58 | 55 48 39 60 60 58 56 
8 SF dicsadnirne 50 55 55 50 58 | 53 48 39 60 60 53 56 
RTI 44 44 50 51 58 | 53 48 39 62 58 51 56 

30.5500 na ne 45 35 55 50 58 | 53 42 39 62 58 50 58 

I ieee iw 48 35 50 40 46 | 53 37 39 62 58 46 56 
Bl ernnnnnens 51 46 51 45 35 | 53 40 58 62 56 46 56 
IS. oneivaresns 58 58 35 58 60 | 53 40 58 62 58 46 56 
1.00000 cinnens 60 55 32 46 58 | 53 14 39 62 58 46 58 
15. eae KER 62 53 31 50 55 | 53 46 39 62 56 46 58 

10. aiiacvs ima 62 58 32 51 58 | 53 48 51 62 56 50 58 
XT nanan 62 53 31 53 60 | 53 48 51 24 60 55 60 
1S is eeaee 58 58 32 58 60 | 30 48 45 24 58 60 56 
30 re ieas 58 58 58 58 58 | 15 32 50 24 58 58 56 
05s uate 58 58 58 58 58 8.0 19 46 14 58 60 56 

ri Atanas: 58 58 58 58 RE A 29 50 14 56 60 56 
2a amr nang ns 50 58 58 53 35] 35 40 50 14 56 60 56 

2s seta nnnnne 45 53 58 58 35 | 35 39 50 14 56 58 56 
ofan taimans 42 45 58 58 46 | 25 45 50 14 56 60 53 

serie mmaaane 39 39 56 58 58 | 32 40 53 22 56 60 53 

Baer ininianane 35 37 58 58 58 | 35 44 53 40 55 58 50 
Oc nnsnnnnsas 35 35 58 55 58 | 35 25 56 62 55 58 50 

ai sssnnnaane 39 31 56 58 581 35 46 60 62 60 58 48 
mea einrenn 39 32 48 55 58 | 35 40:1. nnn 62 60 58 46 

80. tes aman 35 37 39 46 56 | 35 460.00. 60 60 56 46 
BY anaes 35 35 ie 1 A | 35 40 1. cnnns 62 loot 0210...                           

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

  

  

  

          

Discharge. Total run-off. 

Month. Million gallons per day. : 
Sond Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

JOY. oo. adds sn. 62 35 50.6 78.3 1,570 4,810 
August... i i ieee eee. 58 31 47.9 74.1 1,490 4, 560 
September, .i.sv ci. is.5: uruiicinasn 58 30 44.6 69.0 1,340 4,110 
eter. foe ace ies 58 29 48.4 74.9 1,500 4,600 
November... iota nisteecnen 60 35 50.6 78.3 1,520 4,660 
December... Cri i 56 8 42.5 65.8 1,320 4,040 
JANUALY on oie Fs fal armen dns mins dani 48 14 40.4 62.5 1,250 3, 840 
Febraory (25 days)... ....... ove. 60 11 46.2 7.5 1,160 3, 550 

POH. hens nn tss eade Hae et 62 14 47.5 3:3 1,470 4,520 
ADT tds. iter sit can 60 55 57.9 89.6 1,740 5,330 
May... ia iT 62 46 55.6" 86.0 1,720 5,290 
JURE. Cre sess iar terns adnciins 60 32 54.1 83.7 1,620 4,980 

NS FOO se tree sei SR SRL ce BE ah a a in de ae web wie ae 17,700 54,300     
  

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

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

mile below diversion for Waimea domestic supply. 
RECORDS AVAILABLE.—July 20, 1916, to June 30, 1917. 

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

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

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

ber 24, 25, and 31. 
Diversrions.—Small amount is diverted above station for domestic supply and oc- 

casionally for irrigation of rice and taro. 
REecuraTION.—By head gates. 
UrtLizatioN.—For irrigation of sugar cane, rice, and taro and for domestic supply. 
Accuracy.—Rating curve is well defined for all stages, but records for the higher 

stages may be somewhat in error, owing to unrecorded fluctuations in stage, as 

gage is read but once daily. 

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

  

      

Discharge. 

D Hang? ate. Made by— eight H14 
(feet). | Second- Million 

feet. gallons 
per day. 

Aug, SOLE W. IV. TolAY. . oi iacnsinivinasrnavsssisntss dois dassmsinss ots 2.27 42 27 
Sept. 3 1...-2 00nd oe in Lait pt Sans Sd a GE Ie vee ioe 2.12 37 24 
Oct: 25 PD. B, HOMIEr. . oda i iin i cage sina denn nd 3.48 69 45 
NOV: 5 WN Hara... od init cna du sini sndsen's sinisie vs snl 2.97 59 38 
Dec. BLD BE HOMOE cri sais a bie cvswidiuns cid onsib ins gone ewan 3.54 73 47 
Jon. 20 1... QO SE Reet A vn eR sn aR a 3.18 66 43 
Feb. 12 ..... 0 cit ee it Ee Cr i isin es bhatt i dade 2.99 61 39 

17 45--- 0. et hs Pet SE Pedder ab digs ition Ee an Re se Sa es 2.59 51 33 
LID ved B00: iE ci ATE NE ree Sn 2.80 56 36 
Sd QO... soi iE sh ii deus wide ee Pen ED we we ean 3.12 64 41 

Mar. 6i.,... 7s 1 PIA CR TL i ppl ARR A OE abba i 8.34 70 45 
03 1a QO. io rT iad ed IR SRI GNA IE i 1:18 18 11 

ADL 23 EW. V, Hardy... ce rccitice ct viaiannsosriti si dinnn son reds 3.03 60 39 
May 23 1D. Br HHOTROT .. sic ion savhan sins susp icin sanhns Tusasiloais 2.96 59 38 
une: 1-i....s BOs cis anim ne En das rw Mh oh LR Se ae 2.88 57 37   
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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, 1912. 

  

  

  

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

38 31 30 40 50.535 46 38 43 37 
41 29 28 32 481 35 46 40 40 33 
47 29 27 32 46 | 34 46 41 43 23 
46 28 26 34 45 | 41 46 41 42 35 
46 28 25 39 43 | 30 46 41 41 37 

. 

44 28 38 44 43 | 38 46 41 40 43 
38 27 33 44 42) 35 46 43 40 41 
44 44 32 46 46 | 37 32 41 38 42 
39 44 36 43 40:37 29 43 39 38 

35 46 40 43 46 | 42 35 42 39 40 

Me aE A lp 34 36 35 43 441 30 35 38 38 40 
Bk cc ititidadat ea 33 46 32 31 43 28 35 36 36 39 
AB a a cde 45 45 40 38 421 31 27 38 36 39 
Maa aad 44 32 38 41 41 9.0 29 38 38 39 
AD reo hii dS mb ws wn 44 31 38 40 41 28 29 40 37 38 

10 dis nanny as cn 46 33 36 43 411 42 28 39 38 41 
BT iii civ nn tN aan su 41 31 24 41 41 | 43 28 28 40 43 
AS vee ahs SR St 46 29 40 44 46 | 42 28 38 38 38 
Br wan ves 45 45 41 42 18 | 42 29 38 46 39 
D0 ini ann 28 45 46 42 44 6] 36 31 40 41 38 

28 46 46 43 47 97°18 38 40 40 37 
28 43 46 41 47 2. 23 38 40 41 36 
38 43 42 40 29 38 | 31 38 40 41 37 
36 35 45 44 Sls 46 38 42 41 38 
36 32 45 47 40 |. vee 39 38 44 39 35 

833 29 43 46 42 14 39 38 45 38 34 
33 29 44 43 42 30 39 35 43 38 35 
34 29 44 43 42 32 | 39 35 41 38 36 
35 29 32 38 46 35 80: ¥en 40 14 38 
32 31 32 37 47 28180 ~¥ or 39 37 38 
32 3 [ueriicias dO ieee BO eal A SO es coe = 

  

                        
  

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

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

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Sorone Million | Acre- 
ons, eet, 

Maximum. | Minimum. | Mean. (mean) ¢ 

JOY 20-81%. oe seve. dis dee feb sae 38 28 32.9 395 1,210 
August 47 29 39.3 1,220 3,740 
September 48 27 37.6 1,130 3,460 
October 47 24 36.9 1,140 3,510 
November 47 29 40.6 1,220 3,740 
December (28 days) 50 6 37.3 1,040 3,210 
January 46 9 35.0 1,090 3,330 
February 46 27 36.2 1,020 3,110 
Marche... re, 47 14 37.7 1,170 3,590 
ADI ee 45 28 39.9 1,200 3.670 
Lp RE ee 46 14 38.6 1,200 3,670 

JUNC Sec ndingees i tte nen ihiie evs 43 23 37.6 1,130 3,460 

4M 3 Veo TT IMI CE Se Le BR pi CR Sa Lg SA 13,000 39,700             
 



ISLAND OF KAUAI 39 

WAIMEA DITCH NEAR WAIMEA, KAUAL 

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

REcorDpS AvAiLABLE.—February 28, 1916, to June 30, 1917. 
Gace.—Vertical staff. 
D1SCHARGE MEASUREMENTS.—Made from foot plank 10 feet below gage. 

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

solid rock. 
EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.3 feet June 20, 1916 (dis- 

charge, 7 million gallons per day, or 11 second-feet); ditch occasionally dry. 
Diversions.—Ditch diverts from Waimea River. 

UriLizatioNn.—Irrigation of sugar cane and domestic supply. 

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

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

  

  

  

Discharge. 

Dat Made b nonge, ate. ade by— eig Sos 
(feet). | Second- Vitis 

feet, | Saions 
per day. 

Ang. 0. TW. V Hardy... a recive aes Sen teres a Mh sn se seve ne dite 0.88 4.6 3.0 
Sept. 3: 1...-. PR OR SON eee SL I aS SERRE i bg .88 5.3 3.4 

20. DR. HIOTer 5 . raat vealed Pi Aah mi le Sma else 1.02 7.2 4.6 
2 Veuunn QO, ner ahr a res CE BR Ea 1.22 8.6 5.6 

Oct. AS AW. NV. Hardy. i ee I ai oe ra Sede 42 1.1 v7 
Nov, 3 ieee. 0s. ER rn he ee ED .66 3.3 2.1 

2 RE QO... ss bration nd eR Le SL le Sl AGA 1.14 6.8 4.4 
Pec. 21D. 0. HHOtner .. . 2s. ius csninses bin n ten as ba tiais a, Sonal Cilli .98 6.4 4.1 
Jan. 28 1... CH EAR ES A hee TS CARE Re 72 3.6 2.3 
Feb. 124..5-: AO a A eas .34 .6 .4 
Mar. 104... QO I RN AE REL .94 61 3.9 
Apr. BIW. V. Hardy... ov. ee ists Bal ase See 9 5.3 3.4 
Y 23 DE FHOINeT. ie.  asis snes ve nh saw atta ivr ss ste se ss Some 1:47 7.8 5.1 

Jane 1.1..... 0% a ER aa rR AR i aia Sd D5 2.0 1.3 
DAs. BO ER aT AE ae 1.1 5.96 3.8           

Daily discharge, in million gallons, of Waimea ditch near Waimea, Kauai, for the years 
ending June 30, 1916 and 1917. 

  

  

              

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

{ 

1916. 
esa 3.9 4.3 AS AD ene, oo rec St]e sri se 5.2 3.1 6.1 
Da ies oma Bn ain x Ys saan 3.5 4.3 B02 1 AY ie iad iie suite sinisynwnmnisinie 4.3 5.2 6.1 
ID ee in tate ils as shen SE 4.3 5.6 8. 2 18 ana cit vise nies 4.3 4.3 4.3 
de Sian les SP ams 4.8 4.3 re A eR RE ER 5.2 4.8 5.2 
Bese scibaglabnsatin. J 00, 3.9 5.2 5.2 2.3 3.5 5.2 7.0 

Bee roannnt saab oe a 3.1 5.2 4.8 1.9 3.9 5.2 6.1 
eed cau Sl 2.7 3.9 4.8 1.2 3.9 5.2 5.2 
8 ely is wh sian ee ol 2.7 4.3 5.2 2.3 3.1 4.8 5.2 
er ee a an aa a 2.7 4.3 5.2 2.7 2.5 5.2 4.3 

BO. comitias inns Tsay 3.4 5.2 5.2 2.7 3.5 4.8 5.2 

.c...c.. i] S-1 4.3 5.4 2.3 2.7 43 6.1 
M2. Raarin sennani 3.1 3.9 5.4 1.9 8:1 3.9 6.1 
Scent ines Jira a 2.7 3.5 5.6 1.9 3.1 43 6.1 
Wooo tii lmeiny 5.2 4.3 5.6 3.5 3.1 5.2 6.1 
Acct anstiin. oaimevins 5.2 3.5 5.6 3.5 3.5 5.2 6.1 

iD sass cuit D0 a oedisd   
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Daily discharge, in million gallons, of Waimea ditch near Waimea, Kauai, for the years 
ending June 30, 1916 and 1917—Continued. 
  

  

  

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

1916-17. 
Br. 6.2 3.5 3.5 3.5 4.2 BD ents 1.3 0.6 3.8 1.0 1.0 
i ee, 6.2 3.5 3.5 3.5 3.8 4.2%. oes -8 3.8 2.2 1.0 
TSE Ss ema BE 5.5 5.5 3.5 3.2 1.9 Se 2 Arriah vas 1.2 4.2 2.9 2.2 
i vale. 6.2 4.8 3.2 3.2 2.6 Sd ese Set ls 2.9 2.9 3.8 
Da 5.5 5.5 3.2 3.5 3.5 4.5 ia 1.6 3.5 2.6 2.9 4.2 

03. citings 4.8 4.4 3.2 4.5 4.2 4.2 8 an enn 2.9 4,2 2.9 2.9 4.2 
iT de aire 4.8 3.2 2.9 3.8 4.2 4. 5.0 2.9 4.2 2.9 2.9 2.9 

Bi ieaaiitadnd 4.2 3.8 4.5 3.5 3.8 2. 2. a ie.s 2.6 4.5 2.9 2.9 3.2 
ine: 4.2 3.5 4.2 3.5 3.5 2.2 1.9 2.2 4.8 2.9 2.9 2.6 

30... 4.2 3.2 5.8 4.8 3.5 2.2 2.2 1.6 4.5 3.5 Se Dna. 

4.2 3.2 4.2 2.2 3.5 2:9 1.0 1.0 4.2 4.2 3.5 2.9 
5.2 3.2 4.8 1.6 3.5 3.5 1.6 .6 3.5 2.9 3.5 4.2 
6.2 4.2 3.8 1.3 2.9 5.2 1.0 +0 3.5 2.9 3.5 4.8 
4.5 4.8 3.5 «0 3.5 4B ei 2.9 3.5 3.2 3.5 4.8 
4.2 4,2 3.5 1.3 3.8 2:9: orev .5 4,2 4.8 3.5 4.8 

4.8 5.5 3.5 1.0 4.2 3.8 08 ana 1.0 4.8 3.5 5.5 
4.8 3.8 3.5 3.5 3.5 4.8 Oa 2.2 4.2 4.0 5.2 
4.8 5.8 3.2 4.2 4.2 5.5 Blas 2.9 3.2 4.8 4.8 
4.8 5.5 5.8 4.2 SS... ans +0 3.2 3.5 4.8 
4.2 5.5 6.2 4.5 SR as anes ese 3.5 3.5 3.8 4.8 

4.8 4.8 5.5 4.2 A a il esas cre nen Sent 2.9 3.5 4.5 
4.8 4.5 5.2 3.5 3:0 eta aan? 0c 2.9 2.9 4.5 
4.2 4.5 5.5 4.2 S-Di dl ool er tes 3.5 2.9 4.2 
4.2 3.5 4.8 4.2 3:83 vealed ed) saat 3.5 4.8 4.2 
4.2 3.5 4.2 5.5 Aye. 1.6 nl) Set ed 3.2 3.5 4.2 

3.5 3.5 4.8 4.2 AIS re .8 1.6 3.8 4.2 
3.2 3.5 4.8 3.2 Sn. ann .4 1.9 3.5 4.2 
3.8 3.5 3.2 2.9 4.2 1.0 1.6 4.8 4.2 
4.2 3.5 3.8 4.5 4.2 2.2 \. 1.6 4.2 4.2 
3.5 3.5 3.5 4.8 Ai ates 1.6 .6 3.5 4.8 
3.5 SiDi pi ennss a a 1B seen) 2 reads 1.0%... 0   

  

                

  

      
  

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

Monthly discharge of Waimea ditch mear Waimea, Kauai, for the years ending June 30, 

  

  

  

  

  

  

  

              
  

1916 and 1917. 

Discharge. Total run-off, 

. Milli 11 r day. = Month illion gallons per day. Sepond Million Atos 

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

1916. 
MarE 20-81. ci sede si deere 3.5 1.2 2.48 3.84 30 91 

i is fe as a ES 5.2 2.7 3.64 5.63 109 835: 
Le ERLE CIR RR 5.6 81 4.57 7.07 142 435 

TING. ol enti salons dasimn ness ysis» 7.0 4.3 5.45 8.43 164 502 

Theperiod...... i. . scenes 7.0 1.2 4.31 6.67 445 1,360 

1916-17. 
THY. dee tate shes Smee santas 6.2 3.2 4.63 7.16 143 440 
nn ERR TD OR 5.8 3.2 4.14 6.41 128 394 
HoptembIer. . .. 2 on eames carn 6.2 2.9 4.16 6.44 125 383 
CLO cic Seton en gi lk tine ns Pew 5.5 0 3.45 5.34 107 328 
November... . is. cot soca dead 4.8 1.9 3.72 5.76 112 342 
December (18 days) : 5.5 2.2 3.76 5.82 68 208 
January (16 days)... 5... 2.2 4 1.23 1.90 20 60 
February (19 days)...... ...... 2.9 .4 1.35 2.09 26 79 
March (22. 40s). co... dress as 4.8 0 2.96 4.58 65 200 
AOL see i Satie sande 4.8 .6 3.07 4.75 92 283 
MY er rat 4.8 1.0 3.30 5.11 102 314 
Jane (208days). cc. vr. uh cade a rs 5.5 1.0 3.96 6.13 115 352 

Re year CL Ff a Sa a DE ie 1,100 3,380 

KAMENEHUNE DITCH NEAR WAIMEA, KAUAI 

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

REecorDs AvarraABLE.—October 9, 1911, to June 30, 1917. 
Gace.—Vertical staff on right bank. : 

DISCHARGE MEASUREMENTS —Made from plank.
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CHANNEL AND coNTROL.—Straight for 50 feet above and below gage; mud bottom. 
Stage-discharge relation affected by growth of grass and weeds in channel; current 
sluggish. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.8 

feet at 7.30 a. m. July 4, 1916 (discharge, 5.5 million gallons per day, or 8.5 sec- 
ond-feet); ditch occasionally dry. 

Diversions.—Diverts from Waimea River. 

RecuraTiON.—By head gates. 
UrruizaTion.—Irrigation of rice and taro. 

Accuracy.—Gage read twice daily. Record poor, owing to instability of stage-dis- 

charge relation due to vegetal growth in channel and frequent cleaning of ditch. 

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

  

      

Discharge. 

Dat Made b hos Milli ate. ade by— eight. ion 
. (feet) SScongs gallons 

: per day. 

Ae. 30 VW. Vo HAA... oaaites icin vases sansa lis modes s stnutans 0.80 1.4 0.9 
Sept. 26 {.-..- QO. ce rina anidahass ln i sn dd Be SHR Ss wn hs iiate infu e 1.11 2.9 1.9 
Oct. 3 {~...- 0 cai vis vn sn ohn SE + SESE SA IAS RNR hae se ES .98 2.3 1.5 

25) I, TIOTIIOr awk c sven itn vss se sb od shuns suis ania 4 ms ss nid Bis 1.44 5.3 3.4 
Nov. 29 |....- QO. ess cies ons da Bante ns a ni es A mS Sa Simei aie 1.16 3.8 2.5 
Dee.  1.[..... QO, aati ol ns vain mania Sa tn on ans wd Site wx Heh 5 Sian bala matin .84 | 1.8 1.2 

0 WV HAA. o. .vo iv vais vs nn 2 5 Sn on a Sao n wiv = oie mi we 90 +7 .45 
Jom, 27 | DB, HOMeT. . . ..cdess ies a Be a as cs as 86 1.5 .95 

20:d..... 00, iain nga rninin nin mins en ss vn SH ew Sel en i 2 5 wien ee nie .95 1.4 .85 
eb. 12 Woo Vou Hardy. ce enin. ias ass sin srs s sea = wins ais mains 's vs .66 .4 +25 
Mor Ci DE, Flomner. ord hs ie id ast ve saleable nal 1.27 5.3 3.4 
APL: 28 WN HH arAY sie aarai nes sa Said dsm vis sinew mins ts A 1.10 2.8 1.3   
  

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

  

  

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

Yl. 4.01 1.6 0.8 2.0 1.2.2.8 0.6 1.0 0.6 1.8 2.5 2.0 
Dine sume vk 3.5 1.8 6 1:0 1.0-1.2.2 .45 3.5 1.2 1.8 2.2 1.8 

4.0 2.2 1.2 1.4 1.0;:1.8 po | 2.5 1.0 1.6 2.2 1.8 
4.8 2.2 1.3 1.8 1.61.2 3 2.2 2.8 1.4 1.8 1.6 
1.6 2.2 1.0 2.2 3.0} 1.4 02 2.0 2.5 1.4 2.2 2.0 

1.8 1.8 1.0 2.0 2.2.1 1.0 «3 2.2 2.8 1:2 2.0 2.0 
2.0 1.6 1.0 1.8 231 2.5 ay 1.8 2.8 1.0 2.0 2.0 
1.8 1.4 1.0 2.2 2.81 2.5 .02 1.4 3.0 1.0 2.0 2.0 
2.2 1.6 1.4 2.2 2.0.1 2.8 .45 3.2 2.8 1.8 1.8 2.2 
2.0 1.4 1.6 2.2 1.2.1 .3.2 2.5 .8 2.2 1.6 2.0 2.2 

Mec, nau 2.0 1.4 1.0 2.0 1.81:2.0 1.8 .8 2.2 2.8 2.0 2.2 
82s. aid 2.5 1.3 1.4 2.0 1.6 1.6 1.6 .45 2.0 2.5 is 2.0 
2. coi ana 3.5 3.0 1.2 2.0 1.21 2.0 1.2 .8 2.8 2.8 2.8 2.2 
dd. a 3.5 1.6 1.4 1.8 1.21 2.0 1.2 3.8 2.5 1.8 3.0 2.0 
15... ss 3.2 3.0 1.2 1.8 1.6; 1.2 .3 3.0 2.8 2.2 3.0 2.0 

NG aan 4.2 1.8 1.4 1.6 1.6 .8 1:2 2.5 2.5 2.0 2.8 2.8 
$s. ma 3.5 1.8 1.4 1.8 1.2120 1.8 2.2 1.8 1.8 2.5 2.8 
18. a ito. 2.5 3.0 1.0 1.8 2.51 4.5 1.4 3.2 2.5 1.2 2.5 2.8 
19.50.0000. 1.6 3.2 2.2 1.8 3.600. .8 2.8 2.2 1.2 2.5 2.5 
00. rae i 2.0 2.2 3.0 2.5 Td ianaifin.tand 2.8 3.8 1.0 2.2 1.8 

Didi edn 2.0 2.0 3.0 .2.0 SO |. eran fans nnn 2.2 2.2 2.0 2.0 2.0 
D2. ana adind 2.2 1:6 2.2 1.3 2.0 eS ew 2.2 1.8 3.0 2.8 1.8 
ee conc studi 2.0 1.2 3.0 2.0 1.6 Beings 1.6 1.6 3.0 2.8 1.6 
Mics 1.6 1.2 3.0 2.5 $2 “3 2.0 1.2 1.4 3.0 2.5 1.6 
Sete. sh 1.2 1.0 2.8 3.8 .8 A153 4.1.4 1.2 1.4 2.5 2.5 2.2 

Bias vee 2 1.4 1.0 2.0 2.2 1.8 3 .6 1.2 1.4 2.5 2.5 2.8 
2. hain 2 1.8 2.2 2.0 1.6 1 54 1.2 1.4 2.5 2.5 2.8 
OS Pia vang ie 1.2 1.0 2.0 3.8 1.8 a 1.0 1.4 1.4 2.2 3.0 2.8 
20.4 aan it 1.2 .8 1.6 2.8 2.5 .45 1.2 pe... 1.6 2.2 3.0 2.5 
es. a diel 1.2 1.0 1.6 1.4 2.8 05 12 Reins 1.6 2.0 2.8 2.5 
ROR 1.2 oB es 0... .02 vB Jeieste sum 1.6. )...5 2:3 ui eis                           
NoTe.—Discharge determined from rating curves applicable as follows: July 1 to Dec. 18 and Jan. 29 to 

June 30, fairly well defined; Dec. 19 to Jan. 28, poorly defined. No flow on days for which discharge is 
not given.
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Monthly discharge of Kamenehune ditch near Waimea, Kauai, for the year ending 
June 30, 1917. 
  

  

  

  

    

Discharge. Total run-off. 

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

Maximum. | Minimum. | Mean. . 

FULT: cic dines hnanles cis salann + sale bin 5% 4.8 1.2 2.34 3.62 73 223 
ANTONE... oor sina rsni san sas 3.2 .8 1.76 2.72 55 167 
Seplember. hi. ia aves ant 3.0 .6 1.65 2.55 49 152 
OO Oar tie sire nares shania Sed 1.0 2.Q6 3.19 64 196 
NOVOMIDOT: . . csic ns sins ni as ans ssis si 3.0 .8 1.78 2.75 53 164 
December (28 49y8)......... 7. 0.1 4.5 .02 1.43 2.21 40 123 

I GE 2.5 .02 .92 1.42 2 76 
OD UAE Y oasis niniaies som leis» == saleins 2a 3.8 .45 1.90 2.94 53 163 
Morel. rts i ns se iss Se 3.8 0 2.07 3.20 64 197 
Nr Ae PEE SE a 3.0 1.0 1.96 3.03 59 180 
MOY Siren erhnas soe gaat de savas 3.0 1.8 2.40 85.73 74 228 
June: idea a Re a vee 2.8 1.6 2.18 3.37 65 201 

RO VEIT... ch ts seth ea Vi sn a a Sen 674 2,070           
  

MAXKAWELI RIVER NEAR WAIMEA, KAUAI 

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

REcorDs AvarmABLE.—October 6, 1911, to June 30, 1917. 
Gace.— Vertical staff on right bank. ' 

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

below gage; banks low, with gentle slope; current swift. Control composed of 

boulders; fairly permanent between extreme floods. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 13.5 

feet December 18,1916 (discharge, approximately 7,500 million gallons per day, or 
11,600 second-feet); minimum stage recorded, 3.0 feet December 16-19, 1912 
(discharge, 1.9 million gallons per day, or 3.0 second-feet). 

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

RecuraTiON.—None. 

Urmization.—Water passing station is wasted. 
Accuracy.—Rating curves fairly well defined for low and medium stages. Records 

below 500 million gallons per day, fair; those for high and fluctuating stages 
probably considerably in error as gage is read only once daily. 

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

  

  

Discharge. 

Dat Made b poe, ate. ade by— eig 114 
(feet). | Second- Mation 

: feet Bpilans 
* per day. 

Ang, SON Nara. a a Sa, in ET 3.08 12 7.8 
Sept. 25.1..-.. AO) a eh i Dai he A A wR 3.35 25 16 

OD esd 0. ar eR RN ae reer ane 72 3.38 38 25 
Nov. 1535... QOL om ee Tee an Bp a cl i fr en di hae ae 4.08 138 89 
Dec. 2 BHOPAL dh sh eas cae a Sea a a inns ae Sen 3.91 121 78 
Jan, 285i..... 7s LB Cte a i SR I ES i 3.48 61 40 
Mar. 7.3..-.. QO he Nn a a eR ea ey 3.78 100 65 
Nr or WY ad a Te 3.56 62 40 
May 230 DD. EB. Homers... ....-..000. LR Se Pele 3.43 50 38 
Jone. 1.4..... 1 re CR eG RE RE POR Rl ra ee RR I oR 4.08 153 

5 nine Li Fr CET A SC RW Se a RA 4.16 166 107 
13 1:.... 00a es wna sass Sams meas aa OL en on LS 3.30 39 25          
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Daily discharge, in million gallons, of Makaweli River near Waimea, Kauai, for the year 
ending June 30, 1917. 

  

  

  

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

en a8. 9.2 1 9.2 14 25 116 157 52 39 130 39 82 
be IE Rl 12 90 9.2 12 22 109 139 178 36 39 36 76 
Setar an, 12 53 32 12 22 102. 216 216 25 36 47 47 
di. ivaati 244 44 14 12 850 36 186 109 66 32 43 43 
Ba vei 19 40 12 12 139 36 148 82 52 28 36 148 

Drie dati vidio 1 14 12 12 130 32 82 56 52 25 56 123 
ee mide sated 16 14 12 1 200 380 61 61 39 32 56 66 
Sates «ind ivin altars 16 12 un 148 | 1,380 116 61 56 47 88 47 47 
0 ceeiitae 11 12 11 22 328 76 52 71 123 61 39 71 

RO. ....... 8.6% 11 12 9.2 16 148 61 61 52 66 47 39 61 

11 9.2] 14 16 112 52 47 52 43 39 32 226 
168 9.2 | 158 14 105 39 52 47 47 515 32 &8 
75 90 105 12 90 47 52 56 61 116 43 71 
22 12 98 12 98 66 43 82 315 66 32 61 
16 12 11 19 90 52 39 56 710 139 28 47 

105 3 9.2 19 16 32 52 52 365 176 32 66 
139 12 9.2 12 222 32 166 47 130 61 61 61 
98 112 32 12 148 | 4,570 32 226 139 39 620 166 
28 105 12 16 130 | 1,575 950 328 66 66 575 95 
28 28 11 14 352 226 950 266 395 61 290 71 

2 16 11 14 226 | 157 123 218 365 39 88 61 
12 12 139 16 139 123 116 166 216 28 52 52 
12 12 32 28 123 | 1,370 139 139 130 39 43 7 
12 12 19 28 56 665 13! 148 102 39 39 56 
11 12 16 442 36 236 88 139 i 8 290 32 52 

| RL 11 12 148 233 28 139 166 i 395 88 43 157 
asin sans 9.21 11 120 148 25 157 116 47 236 56 130 82 

OB ens tix nvm aia 16 1n 22 1,950 22 196 47 36 166 36 39 61 
BY. aa vats ass 14 11 14 130 22 226 A OE 82 32 43 59 
BO ecsrisevnsivnn 12 11 12 58 22 116 ZL sans 52 43 226 82 
3l...c-cnenenen. n LR 30: Verve.” 95 66 Vovievs-, 2% nerves 258 {rc.er                         
  

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

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

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Sosora. Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. ’ 

Tal. i a a, 244 9.2 38.8 60.0 1,200 3, 690 
ASU ein iii dit Sa Es 112 9.2 26.8 41.5 832 2,550 
SePlemMBOn... io rae ae 158 9.2 37.5 58 1,120 3,450 
October......... ERTELE Ye PL OI 1,950 11 113 175 3,500 10, 800 
November... 2... a 1,380 16 177 274 5,310 16,300 
December. .....-.- ... Ei. aR raat 4,570 32 363 © 562 11,200 34,500 
January... ee 950 32 150 232 4,660 14,300 
eDrarY. aah ee 328 36 111 172 ,100 9,510 
Mare ea i siti chr ra aie ae 710 25 151 234 4,670 14.400 
ALI TR a 515 25 82.9 128 2,490 7,630 
Maw. Lem, eT 620 28 102 158. 3,150 9,700 
JURE. CL. nse cases rb Rad 226 43 81.5 126 2,450 7,500 

BhoWer.... ci. is. ieee in 4,570 9.2 120 186 43,700 134,000             
  

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

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

GaaeE.—Vertical staff. 

Di1scHARGE MEASUREMENTS.—Made from plank across ditch.
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CHANNEL AND cONTROL.—Concrete flume of rectangular section; ditch mostly in 
rock tunnel; straight for 50 feet above and below gage. Control probably per- 
manent. 

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

Drversions.—Ditch diverts all low-water flow of Olokele River. 
Recuration.—Flow regulated by head gates. 

Urruizarion.—For irrigation of sugar cane and for domestic supply. 
Accuracy.—Rating curve well defined. Records for low and medium stages good; 

those of high and fluctuating stages may be considerably in error as gage is read 
only once daily. 

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

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

  

  

Gage height. 

Dat Made b ose. ate. ade by— eig HE 
: (feet). | Second- Mion 

veel gallons 
: per day. 

July 20:1:W, VaHardy. 0 tiie cievisbes datos boils ie dh saidena 4.00 113 73 
Jom. 240 Ra Orne ee 2 ne a 1.90 41 26 
Feb. 20.}-...- Ds ss on nsio sales aia ss sloth Sein Se Shiaid nw malate dle alr a kia Eire Shin a 1.51 28 18 

90. Loves ans vss oiaisdein oa alc aida s bis be Dainese ine ¥ tm AS ie Ske SiR n 1.43 26 17 
B11: vee 00 as ss sioigis sind n sin 5 Pans nd ninth oie Sb aii ny EH rw mle Salelics 1.31 22 14 

Mar, 12. ... QOL, I ae A eR a Sane i tt Ae 2.69 68 44 
May 290 W. V, Hardy. soue veins -osnaissha ratio sine cvs hrs sass vuidnineis 3.08 83 54         
  

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

  

  

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

Defeats satan an 72 54 41 48 41 72 61 17 43 Yi 46 28 
Delis aan 68 72 66 41 54 72 61 17 43 46 46 28 
Sin. 50 72 43 43 54 72 68 17 43 46 46 28 
de Cs esrssnsran 72 52 43 43 72 72 70 x7 43 46 46 66 
Dans ving nde 54 54 43 43 72 72 70 17 43 46 46 72 

Btn nines thins 48 50 41 72 72 59 54 37 43 46 46 72 
inact ee daatien 46 54 72 54 72 59 50 17 43 46 46 72 

nai es ae 43 52 50 46 72 72 68 17 43 46 46 72 
Dieses ms 43 68 72 46 72 57 54 17 43 46 46 68 

LC 43 48 50 43 72 70 61 17 43 46 66 57 

We. co wre 50 50 57 43 72 54 61 17 43 46 48 54 
drei Lea 54 63 46 43 54 19 54 43 43 46 48 54 
I er anne 2 54 43 50 46 17 52 43 43 46 46 52 
Ya oe. ia 72 54 41 52 50 39 50 17 43 46 48 54 
Fs a ene 72 72 41 63 48 39 59 37 43 46 50 68 

72 50 41 72 50 39 50 17 17 68 66 50 
72 52 41 57 72 39 61 17 17 68 72 28 
72 72 48 63 68 39 28 17 17 68 72 28 
59 52 61 72 41 39 28 17 17 61 46 59 
72 72 52 72 52 39 24 7 17 52 46 50 

59 66 57 68 72 28 24 17 17 50 66 46 
52 54 50 52 72 28 24 17 17 50 54 46 
50 46 46 63 DAs nen 28 17 17 52 57 46 
46 46 72 68 50 | cavene 24 43 17 59 52 43 
43 43 72 72 50 28 24 43 17 54 48 43 

43 46 61 66 72 28 24 43 17 28 48 41 
72 46 72 52 63 61 24 43 17 28 50 41 
59 46 72 72 72 61 46 43 17 28 59 41 
46 52 63 72 72 61 46 Nevill 17 28 50 43 
59 43 50 72 72 61 40. 1 cman 17 48 50 43 
54 43 loveninee OL Ioana 61 37 Vereen Ts eenes 50 je vsnvinn             

  
          
  

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

  

  

  

  

  

Discharge. : Total run-off. 

Month. Million gallons per day. 

i igh Million Acre. 
ons. eet. 

Maximum. | Minimum. | Mean. | (T€an) ¥ 

TOY. teeaiiis dE eves 72 43 57.7 89.3 1,790 5,490 
August..... ; . 72 43 54.8 84.8 1,700 5,210 
September 72 41 53.6 82.9 1,610 4,930 
OCLODEL  cisiinc she vnzanns surenpbinns 72 41 57.5 89.0 1,780 5,470 
November...........0-us. ns ndunnss 72 41 61.8 95.6 1,860 5,690 
Docomber(20.4ays):.. vor nemnes 72 17 50. 2 wr 1,460 4,470 
JAUY oo vaeeeesionuiesinniveertannne 70 17 45.5 70. 4 1,410 4,330 
RP ODTUGTY vagnivr ss sifin wisn suns tains 43 17 23.5 36. 4 8 2,020 
March... ..o es ini sa tue 43 17 29.6 45.8 917 2,820 
APTI i cree ccna nnanin sina 68 17 46.8 72.4 1,400 4,310 

BY croansce snes rns shoksnsiisaniny 72 46 51.8 80. 1 1,610 4,930 
Tio et ry ol 72 28 49.8 27.1 1,490 4, 580 

PROFOaT. .. o-oo devicansiics vale duniotuinaissdnsns sansymsasnntavsles cs raniaines 17,700 54,200             
  

OLOKELE DITCH AT WEIR, NEAR MAKAWELIL KAUAI 

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

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

Gage.—Vertical staff showing head on weir. 
DiscHARGE MEASUREMENTS.—Made by 12-foot sharp-crested weir, with end contrac- 

tions; computations checked by current-meter measurements. 

CHANNEL AND cONTROL.—Pool at weir. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 26% 

inches May 27, 1916 (discharge, 84 million gallons per day, or 130 second-feet); 
ditch occasionally dry. 

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

RecurLaTioN.—By head gates. 
UriizaTion.—For irrigation of sugar cane and for domestic supply. 
Accuracy.—Conditions for measurement by weir good. Records for low and medium 

stages good, but those for high stages may be in error as gage is read only once 

daily. 
CooPERATION.—Gage-height records copied from records of Hawaiian Sugar Co. 

-
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Daily discharge, in million gallons, of Olokele ditch at weir, near Makaweli, Kauai, 
Jor the year ending June 30, 1917. 

  

  

  

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

descents 60 49 38 43 45 64 45 fiona 18 43 36 
Ds sales names 62 57 40 42 46 65 49 24 38: 25 41 32 
Dain snieia nn nim mini 49 64 51 40 48 64 49 24 38 | 38 40 26 
ei ome aes 51 56 38 38 51 64 61 18 38 | 38 38 32 

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

45 49 7 58 66 59 51 23 38 | 39 40 57 
38 45 40 54 65 50 45 20 3B 39 41 60 
38 56 56 45 63 64 42 19 38 | 43 40 62 
38 54 47 42 62 58 45 16 37 43 39 60 
38 48 60 40 63 54 BY hal 42 39 44 57 

41 45 49 39 60 52 55 23 40 | 38 46 53 
41 54 45 39 60 44 50 14 40 | 46 42 51 
60 54 40 45 44 43 47 36 40 | 44 L41 49 
62 52 38 42 45 28 46 26 44 | 41 44 46 
62 55 38 58 45 33 44 14 40 | 44 48 46 

6 tai dioe. 62 55 36 50 44 36 44 7 36 | 52 46 51 
inate 64 45 43 59 45 39 48 16 14 | 60 53 51 

08. a. 64 59 45 59 59 40 33 18 16 | 56 58 35 
19.0. ea 61 56 58 62 63 45 21... 13 | 54 55 43 

nsdn an 54 58 58 64 54 30 13 18 | 49 42 50 

nn ede 61 62 48 62 BE rte eas 14 | 4 51 44 
hs vie wed ie 56 56 50 52 66 20 ene. 13 17] 44 48 41 
ies hv wate ee 48 45 59 56 52 {oats va 21 16 14 | 49 48 41 
visas ens 43 41 59 64 BY er cies 24 15 16 53 50 39 
isc cneleis se nid 40 39 58 54 49:1... 20 : 15 20 | 48 46 39 

ees rises 39 45 60 64 0h ene sen 7 23 2010 42 42 38 
Ds vive 45 40 60 51 03 Vute'n vias 24 38 19 | 28 45 37 

sarees iidenes 57 51 64 60 CLE es B80:}) ness 18) 24 50 35 
ie se eee 47 43 59 64 0d. BS daeinienn 16 5 48 38 

ees een eran 50 43 47 58 64 Jor reeves Alb A an 15 16 47 39 
1 IE LE a 49 40 ic cunons S80 aisle A: VL Sn 7 as sas B50 (uv nin vain                         
  

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

Monthly discharge of Olokele ditch at weir, near Makaweli, Kauat, 
June 30, 1917. 

Jor year ending 

  

  

  

  

        

Discharge. Total run-off. 

Month. Million gallons per day. 
Segond: Million Ave. 

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

FLY cna sess rendre aah 64 38 51.1 79.1 1,580 4,860 
ARTUEL. nasa ata ss basin dsnnnass 64 39 50.8 78.6 1,570 4,830 
DODICMIDOL use cones rma es smn ernsennes 64 36 48.6 75.2 1,460 4,470 
OCTODOY... oi ina sadist ran ssand ss 64 37 51.6 79.8 1,600 4,910 

IN OVOMDEY. ins sanasss- nssscnenssss 66 44 56. 2 87.0 1,690 5,170 
December (22daY8)......ucnasvnnnns 66 26 49.1 76.0 1,080 3,310 
JANNSTY (27 AaY8) encore nserscacaisn- 61 20 41.4 64.1 1,120 3,430 
February (24 A9YS)......veax=asvmnss 38 13 20.3 31.4 488 1,500 
Marvel (30day8). .. 0... cu. ei ensuinss 44 13 27.6 42.7 829 2,540 
ADIL. eon sivas ns vaso ens rss rassenes 60 7.5 40.0 61.9 1,200 3,680 
MY. eterna oasis ne omens wes 58 37 45.3 70.1 1,400 4,310 
JUDG. couesauncsnsesensraunnsranund 62 26 44.9 69.5 1,350 4,130 

RO TOIT ssn. seat ders edit rn Ba a Lr i 15,400 47,100       
  

HANAPEPE RIVER AT KOULA, NEAR ELEELE, KAUAI 

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

north of Eleele. 

RECORDS AVAILABLE.—August 18, 1910, to December 15, 1916. 

GAGe.—Friez water-stage reco rder. 
DiscEARGE MEASUREMENTS.—Made by wading or from cable.
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CHANNEL AND cONTROL.—One channel at all stages; straight for 200 feet above and 
400 feet below gage; banks high and wooded. Control composed of boulders; 
fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage during period of record, December 18, 

1916; water-stage recorder and shelter carried away by flood and stage not recorded, 
minimum stage recorded, 0.95 foot December 30 and 31, 1913 (discharge, 7.1 mil- 

lion gallons per day, or 11 second-feet). 
Drversions.—Hanapepe ditch diverts part of flow above station. 
RecuraTiON.—By diversions. 

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

Accuracy.—Records good for all stages. 

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

  

  

Discharge. 

Dat Made b hare: ate. ade by— eig Ts 
. (feet). | Second- | Million 

foot. 1] Sailons 
per day. 

July: OW. NV, HarAY . oi cis nie an mes san suns sepia R foie senses seloms 1.10 26 17 
Oct. 20. 1:.... RO A aR ii Sheen ete aes ees 2.22 201 130         
  

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

  

                          

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

Yo... we 24 12 21 56 153136... 12% 28 12 28 82 leaadaee 
aes 50 114 14 14 40 1d 1h a7..:. 2153 40 24 36 56 [oan 
Ben. 50 80 12 13 36 74 1 18. ... 100 74 32 56 Bens 
do. 128 80 11 12 200 286 1 19... 45 50 32 144 62 fii. 
3.0. 36 40 11 40 171 86 |\ 20... 74 80 16 107 50s. ie 

Gis. 2% 21 12 74 100 62 || 21--- 74 45 24 56 Lv. 
22. 40 24 100 62 56 1. ones 

as 18 40 32 24 332 162 
2 Br 24 18 50 62 Bn, 

S.- 14 32 13 14 308 74 
Of da] Bl By cael 202 MH 18 BN 2 BL neni; 

10... 16 18 18 13 93 40 TR Re Xe jf 2 pene 
20... 16 16 144 74 1id0 en. 

1.... 13 18 21 24 144 081 27 ius 50 16 128 80 02 en i. 
12... 36 21 13 32 86 36 || 28.... 21 13 136 600 938... on 
13... 80 18 12 18 56 32129... 24 14 62 320 93 I... 
14... 107 24 12 0 40 24 || 30.. 32 13 32 162 308 Joti 
15.. 56 100 12 21 36 7n.31.. 28 12 eeu.ov- 3007. je   
  

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

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

  

  

Discharge. Total run-off, 

Month. Million gallons per day. 
Second- | Million | Aecre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

  

  
JOY. ei rt ars aes sae 153 13 52.5 81.2 1,630 4,990 
ABUSE. acre ie sn neal h 114 12 37.1 57.4 1,150 3,530 
Seplember....... cha estes vada 144 11 37.9 58.6 1,140 3,490 
OGtaber: . i... .. inna ass ss ane me 600 12 87.1 135 2,700 8,290 
NOVEIDCY. cuss dees cc sahianisi vs bate ia 332 32 114 176 3,410 10, 500 
December I-15... . 2. nity aise 286 21 82.8 128 1,240 3,810 
  

THSIPATIO ras d sli dain Ld rile LE 11,300 | 34,600        
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HANAPEPE DITCH AT KOULA, NEAR ELEELE, KAUAI 

Location.—At the first flume below siphon at Koula, 4 miles below intake and 4 

miles north of Eleele. 
RECORDS AvAILABLE.—January 1, 1910, to June 30, 1917. 

GAGE.—Vertical staff. 
DiscHARGE MEASUREMENTS.—Made in flume. 

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

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

and November (discharge, 34 million gallons per day, or 53 second-feet); ditch 
occasionally dry. 
Maximum stage recorded during period of record, 4.97 feet November 30, 1913 

(discharge, 67 million gallons per day, or 104 second-feet). 
Diversions.—Diverts part of flow of Hanapepe River. 

ReacuraTioN.—By head gates. 

UrmizatioNn .—For domestic supply and irrigation of sugar cane. 
Accuracy.—Discharge ascertained from fairly well defined rating curve. Records 

fair for low and medium stages; those for high stages probably somewhat in error 
owing to fluctuation of stage not shown by the one daily gage reading. 

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

  

  

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

A iT he 34 34 30 33 33 | 34 17 10 28 22 22 18 
eau ens 34 34 33 33 33 34 17 16 28 22 22 16 

Bc ccisimnieann 33 34 30 32 33 33 34 14 30 22 22 16 
A cies a Tanna nie 34 34 30 32 33 33 A 12 29 22 22 31 
Jaan na nininaiion ie 34 34 29 32 33| 33 25 15 21 22 22 33 

Besnesoncndneve 33 34 | 28 33 33| 33 22 12 2 22 22 33 
reise sas a re 33 34 34 33 33 | 33 22 11 21 22 31 33 
Saat ae 34 34 | 32 33 33 33 22 12 2a 22 32 33 
i ea ieh 32 34 | 34 32 334733 22 12 18 22 32 33 
enna, 34 34 32 30 33 33 22 12 18 22 33 33 

I cessniavaanns 34 34 | 33 31 33 33 Oe ve Hoan 18 22 32 33 
dD aan 34 34] 31 33 33 33 22 22 22 22 32 33 
aes 34 34 29 33 33 33 3 22 22 22 32 33 

Ad ae 34 34] 28 33 3| 33 7.3 12 23 22 32 33 
15. ena, 34 34 | 27 32 33| 33 22 3.0 24 22 33 33 

36. ca a 34 34 | 27 33 33 33 22 3.0 23] 33 33 33 
17 ncaa anne 34 4 33 33 33; 33 22 3.0 2.3 33 33 33 
3S. rae 34 S47 33 33 3| 33 dal, on. 2.3] 33 33 33 
3 i ee yeaah 34 34 33 33 Di ckiari iid 13 4.6 2.31 33 33 33 
0 area 34 34] 33 33 34 5 5.4 Tien 33 33 33 

es i Lean 33 34 | 33 33 34 7 or dee, 33 33 33 
in at, 34 33] 33 33 34 7 10 Bl asa 33 33 33 

20 sas 33 33 33 33 33 7 10 2.3 1.01 33 33 33 
Oh Sia ae 34 331 32 33 34 3.0] 10 12 td 33 33 33 
Dee aii 34 34 33 33 34 6.00 30 Lo a ¥7 33 33 

20 ium 34 33; 33 33 341 22 10 21 L200 33 33 
2 EAR SARL 34 B33 io... 33 34 16 10 26 2.3 4,2 33 33 
2 A A 34 32 9.6 33 34 16 10 28 2.3 4.2 33 33 
0D erie. 34 33.33 33 34 19 10° Lo... 2.3 5.2 33 33 
0 eck 34 32; 33 33 34 16 10 ....:.. 2.3 22 33 32 
os a. 34 BY {i.e 35 em 16 10. aa 2.3 lL... 181 See                         
  

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

  

  

  

  

    

Discharge. Total run-off, 

Month. Million gallons per day. 
Segond yin Actes 

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

Jali. nc. inh die pt ie 34 32 33.8 52:3 1,050 3,220 
HT ASR CR ORIEL 34 31 33.6 52.0 1,040 3,200 
September (29 days). cv. uuuuninionain 34 9 30.7 47.5 892 2,730 
BROT. cr. ih sri i a ver. 33 30 32.7 60. 6 1,010 3,110 

November. . oir iinia ations 34 33 33.3 51.5 1,000 3,070 
Docomber (30 days). c.......ociuciane 34 .5 23.8 36.8 713 2,190 
JONOOLY. ce ata ee 34 «7 15.4 23.8 477 1,470 
February (23 A858). « cvnere cnn nuns 28 2.3 11.8 18.3 294 905 
March (26 days). ......00... 00h... 30 1.0 14.1 21.8 367 1,130 
April Codaysy os oa 33 4.2 23.5 36.4 633 2,090 

Ye eleoies thi nda tA a ae we mie 33 18 30.1 46.6 934 2, 860 
JUNC... id, he sre 33 16 31.3 48.4 938 2, 

PReVeAr. do. ic vase viii Purim eran [okies epanlosensc eerie sates 9, 400 28,900           
  

HANAPEPE DITCH AT WEIR, NEAR HANAPEPE, KAUAI 

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

RECORDS AVAILABLE.—January, 1910, to June 30, 1917. 
Gace.— Vertical staff. . 

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

CHANNEL AND CONTROL.— Weir conditions good. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 19 inches De- 
cember 29-31 (discharge, 50 million gallons per day, or 77 second-feet); ditch 
frequently dry. 

Diversions.—Ditch diverts from Hanapepe River. 
UrtLizatioN.—For irrigation of sugar cane and for domestic use. 

Accuracy.—Records fair. 

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

40532°—18—wsP 465—4
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Daily discharge, in million gallons, of Hanapepe ditch at weir near Hanapepe, Kauat, 
rn the year ending June 30, 1917. 
  

  

      

  

    

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

Mh rd 27 27 30 27 29 | 27 AS le ds en sea i 48 
rs. aly 27 27 24 27 261 27 IS)... 20]. .-cinax 18 15 

Batch vec teddien 27 27 23 27 20 27 bE 20 18 18 \.....-- 
do i. 27 27 24 27 20] 27 suns 20 20 18 leiccaas 
J titans seen 27 28 23 27 291 27 25 svn riesi 20 20 20 27 

Bs see. 27 27 OD pater 281 29 2 as 18 20 23 27 
dian i te 23 27 4]. ote 30, 27 Nn... 18 20 23 27 
arama es ain rae 27 27 23 27 20 20 2% laanly. 20 20 23 27 
i ra 27 27 23 27 270.27 on. 18 20 23 27 
Win. 27 27 26 20... 27 2: 18 20 23 27 

LL Re 27 27 26 27 27.1 21 18 20 23 27 
Besa rnne 27 27 26 27 29 ( 27 18 20 23 30 
Ye ns tei ivan 28 27 23 eas 27 18 20 23 29 
dhs ns os 29 27 23: V..t aa 2 | 27 18 20 23 29 
05... 29 27 23 27 20 27 18 20 23 29 

6... a. 29 27 21 27 Oh Te 20 23 29 
Vics inonisnaon 29 27 23 27 29 Qs ee dai retina te... 24 23 29 
18... ts 27 27 27 27 OY 27h ea Sl a 2 dans 29 
0 ae 27 27 28 27 2D bh i cavern del Rs saa] een 29 29 
Or aad 27 27 27 Varaess OO | see tes snopes 30 29 

es 29 27 001 ara 20 eal ed rn ahh St i 24 30 29 

Desens m an 27 27 26 27 20 a cde eet ele es le a 24 30 29 
ars us 28 27 wisn 23 tea et Se 24 30 28 

2%. 28 27 27 27 ae a ee Rr SL a a 30 28 
Ossie vt ve 27 26 27 28 2 lesa ori vl dis Siw snr i vee 28 iat 

OE loi tat DF fh ucaslonsnas 28 27 Sout. o. BEL oe od aT IT 27 
Ol lets cna ainiseime 27 7 Jeeennns 27 or Indu hl la I8 et snua fas eee deen 97 

des Sena 29 OF Jove sno 29 aly Laan a A ye 27 
ise sis ohn ne 27 27 Lieasnas 20 27 DL side we wists all sin nda 2 a 27 

0s. a, 27 D7} vein 27 27 2a hater se eV DA Sra Bd. 7 
i 27 ii. 22d. ails Bree suns | assed ea               
  

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

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

  

  

  

    

Discharge. Total run-off. 

Month. Million gallons per day. 

Bocond- Million | Acte- 
gallons. eet. 

Maximum. | Minimum. | Mean. (mean) 

Sl i a 29 23 27.4 42.4 848 2,610 
ANZOSE (30 dAYS) ences ermnzrsssnnne 28 26 27.0 41.8 810 2,490 
September (24 A9yS). « ccevcnenennn.. 30 21 24.8 38.4 596 1,830 
OetoDer (26 ARYSY ove cnvsoccsssnesss 29 20 26.7 41.3 695 2,130 
November (23.4aV8)....x>-envus--- 30 26 27.9 43.2 782 2,400 
Decomber(27.days). .  -ee-asien.-- 54 2.1 29.9 46.3 807 2,480 
Jannary (12 45Y8). cv encor ns unm ceve- 27 18 21.8 33.7 261 803 
March (12 days)... oes ame rani sitn rin 20 18 18.7 28.9 262 803 
ADT (G1 QaYSY- as vx ens sadesvinines 34 18 21.7 33.6 456 1,400" 
MAY (LAYER). ec cs ennss nnn arssies 30 18 24.0 37.1 575 1,770 
JONG (20. ADYBY: ves xe rs cnaninnre ness 30 15 27.5 42.5 715 2,190 

TIE VOR. osu vcvammte nie cnnsnilus sons atens lars siumvns wii]in s sone nseles sonore 6,810 20, 900             
  

SOUTH FORK OF WAILUA RIVER NEAR LIHUE, KAUAI 

LocaTtioN.—One mile above Waiehu Falls and about 7 miles northeast of Lihue. 
RECORDS AVAILABLE.—December 10, 1911, to June 30, 1917. 
Gace.—Friez water-stage recorder. 

DiscHARGE 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.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 15.1 
feet at 6 p. m. December 18, 1916 (discharge, computed from extension of rating 

curve, approximately 11,000 million gallons per day, or 17,000 second-feet); 
minimum stage recorded, 3.09 feet February 14 and 15, 1912 (discharge, 2.9 million 

gallons per day, or 4.5 second-feet). 
Minimum stage recorded during year, 2.85 feet September, May, and June 

(discharge, 26 million gallons per day, or 40 second-feet). 

Drversions.—Several diversions above station for irrigation and power development. 
REecuraTioN.—By diversions above station. 

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

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

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

  

  

        

Discharge. 

Made b Honee, Mill Date. ade by— eig illion 
(feet). | S9200d- | gallons 

: per day. 

July 22....:< DB. Wormers ii adh: aastini lieder ioe] 3.42 108 70 
Oct. 24....:. GAINES aR RRR LB IN IS 4.46 419 271 
Nov.: 3......0.:-.- Oc. ee at Le ier 3.75 192 124 

BD. cis aie QO aes Be a ar LE a Bh el 4.11 304 197 
Dee. 22...... DB. THOR. i Cot van Sa smi nm nd as a wat ats ail = 4.02 268 173 

cine ah FL Ae RON en IR Er RE Ca 6.25 1,300 840 
Jan.” 30... dO a EB ae Ci 5.25 687 444 
Beh, 9... ie. QO. aa i i A I a ade 3.30 104 67 
Mor. 8... 0. BO. Sa a i AS ae ay 2.99 54 35 

29. odin Ot SN a 3.64 161 104 
Apr. 5... WoN. Hardy. oie tvs id timt tte a dante 3.32 118 76 
June 29...... DE. TOTO. cise bens n a sa San an sale Steals aime Sia 2.90 47 30 
  

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

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

Yo. 242 50 37 88 172 396 182 76 50 136: -c 00: Jana ans 
Dn TES 136 110 41 76 136 320 192 454 50 102 1. es 136 
Burd laws sav 110 110 33 65 127 263 344 136 50 1021. J. 154 
doa Lag 222 145 29 60 320 584 263 127 50 {=e 136 
Be ihe 102 88 26 102 252 308 296 182 50 y+ 3 110 

Ovo hit 82 65 26 172 163 285 172 118 41 60 37 202 
Tots a 0s 76 95 41 88 469 788 136 88 60 55 37 584 
ne let 65 88 33 76 516 296 127 76 45 55 37 296 
esis aa 65 88 55 76 439 232 110 65 320 65 33 344 

10,5... 65 60 37 76 222 232 110 65 76 55 37 192 

J TE ithe na 65 55 37 76 344 192 102 60 76 60 26 154 
item loi 0 88 55 33 82 222 202 88 55 136 136 26 127 
Weiser. 3 163 50 26 70 172 212 82 82 252 182 26 102 
Bd soul iisEng 212 55 26 76 182 182 76 76 396 70 29 82 
Is. ei. 118 202 26 76 172 163 76 60 | 1,620 136 26 118 

Gio Ln 154 76 26 76 145 202 212 55 469 136 41 182 
Ytian co nonsd 242 70 41 95 172 202 454 50 344 65 60 454 
HN AN 202 95 55 182 636 | 1,850 192 192 232 55 212 136 
10. Ca 95 102 45 296 252 | 1,540 424 102 252 50... 102 
20... aE 127 110 37 202 222 956 332 65 | 1,380 -Lisiees 82 

oie dial 118 88 45 136 584 904 154 65 726 ST faint 41 
PD viii td 76 65 136 136 252 904 127 60 344 88 Jenvcnss 37 
ass haa. tad 60 55 88 145 192 618 145 60 252 HO: eas 41 
Pee ie othe 50 70 70 296 182 533 212 60: 1:2. vie 65]... 41 
We. 5d ai ls 45 60 127 516 274 192 127 60 0... 136.1... -ees 37 

28a... 50 55 396 182 320 136 102 60 88a. 33 
Dee iaaien 88 55 285 172 212 163 95 LH RE 0. 33 
Phe aed 60 50 242 550 296 202 102 BoA aaa OD {cis 0a: 33 
Beenie 55 50 192 601 567 454 102 [ome Ne. vee BBate tim 29 
LER DW Ng 65 41 118 308 726 252 SS f--m 102 202: 1: .. ix 26 
Sl... cian 60 37 fein at 232 ee. 192 78 {cada OF | el ra Reais ni                             

Nore.—Discharge determined from well-defined rating curve. 
which discharge is not given. - 

Gage-height record unreliable on days for
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Monthly discharge of South Fork of Wailua River near Lihue, Kauas, for the year ending 
June 30, 1917. 

  

  

  

  

      

Discharge. Total run-off. 

Month. Million gallons per day. a 
Soronge Million Acre- 
(mean) gallons, feet. 

Maximum. | Minimum. | Mean. 

TOY ec et st dian ve ebro i 242 45 108 167 3,360 10,300 
LO ER RE 0 202 37 77.3 120 2, 400 7,350 
September... ... in. Garren 396 26 80.3 134 2,410 7,390 
ODE ce ie Li Beer ah 601 60 174 269 5,380 16, 600 
November: 0... i a 2 726 127 298 461 8,940 27,400 
DeCombOr:. catia sei tans on ith 1,850 136 450 696 ; 42,800 
JOON Ye cet ens onsen es aries miele 76 171 265 5,300 16,300 
BP elTaryY ce co ee ca tae 454 50 95.1 147 2, 660 8,170 
ADI. oi, cnet inccsss vas sass bess ust 202 37 87.6 136 2,63 8,070 
May 6-18. Le esr i Sie 212 26 48.2 74.6 627 1,920 
JUNE 2B craic eninsnsninnawienmanesamiess 584 26 139 215 4,040 12,400         
  

HANAMAULU DITCH NEAR LIHUE, KAUAI 

Locarron.—In flume 180 feet below point where Kauai Electric Co.’s power line 

crosses the South Fork of Wailua River, about 6 miles northwest of Lihue. 
REecorDps AvamABLE.—July 1, 1910, to June 30, 1917. 

GagE.—Vertical staff. New datum September 30, 1911. 
‘DiscHARGE MEASUREMENTS.—Made in flume. 

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

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

1910-1917: Maximum stage recorded, 2.80 feet August 6, 1913 (discharge, 36 
million gallons per day, or 56 second-feet); ditch occasionally dry. 

Diversions.—Ditch diverts part of flow of South Fork of Wailua River. 
RecuraTioNn.—By head gates. 
UrmizatioN.—For irrigation of sugar cane and for domestic supply. 

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

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

  

  

Discharge. 

D Made b hic ate. ade by— eig 17 
(feet). | Second- Mion 

feet. £9 Jong 
per day. 

July 2l........ DE, BOLO ac ies ao od Sao R ren srs rw gle a pins 2.40 36 24 
ANS. 28. coo eae a es Ta 2.39 30 19 
Qct. 29. .c.4v.. W.V HAY... init ils. ve eas sds e nh shan 1.29 14 8.8 
Nov.19..-..:.)-.-. QO. errs aetns ss ane dves far fa Ea gE nd me et eH 1.02 8.5 5.5 

Se imal sles 0, Jrrvieine tn snes sages s dam ria bles « =n lais gin a mA a .78 6.3 4.0 
Pec. 19... DB HO Hert yo sarees sda «55 3.4 2.2 

sah dos. ee a a TTA SE . 62 4.6 3.0 
Ion. 18... on]... QOL tra er BR EE A LL 2.00 28 18 

OD. 6. isis ]salene G0 de TE i a SR EL, . 86 5.5 3.6 
Sarna snes uley QO. ood tnn sn dtniss sno Ss mae he a Ao main Se 1.24 10.3 6.7 

8 nia sw Lt Tee 0 ie ere en ea ale ne mn eT ren ee Sle aT HiaTe en ae laa re . 92 7.4 4.8 
reruns 0. 0 sd ame sees snsin nn nas dae sa mn eA Rane SE Ra 1. 56 19 12 

Mar. 27: ...... [sass Oe os ltig allan dais Sree Er vs ey ahh Ea Sar .48 2.7 1.8 
APL Saat... WV. Hardy a... cote tui. tess retnn cata nies 2.04 27 17         
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Daily discharge, in million gallons, of Hanamaulu ditch near Lihue, Kauai, Jor the year 
ending June 30, 1917. 

  

  

  

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

Ronee. 23 24 23| 23 6.1 5.6 2.9 5.6( 18 4.8 19 12 
eases 22 26 24 | 23 1) 4.4 2.6 7X1 18 4.8 17 9.4 
Saws sk eae 22 25 23 | 22 11 4.0 4.0 4.838 17 15 [I 
de avian 24 26 231 22 12 5.2 6.) 4.8 18 16 14 9.4 
Besessovennauns 23 25 24 | 22 11 4.8 8.8 5.6% 18 16 21 9.4 

Or ars snk an 2 24 24 | 23 11 4.8 5.6 5.2418 18 20 9.4 
ac saanssnnnsns 24 24 25 22 13 4.4 5.2 6.1 19 18 20 9.4 

BE ee sEu asa 23 25 24 22 12 4.0 5.2 5.218 18 19 2.3 
GS ame ene 23 25 24 | 22 14 3.6 5.2] 12 24 18 18 10 

10... aie 23 24 24 | 22 12 3.6 5.21 12 15 18 20 11 

22 24 24 22 JH 3.6 4.8] 12 15 18 18 10 
23 24 23 | 24 11 4.8 4.8 11 14 21 17 10 
24 24 2 23 10 4.8 4.8] 11 15 21 17 Y7 
24 24 21 23 100 4.4 4.8 3.6 15 16 17 16 
23 26 2: 23 10 4.4 4.8 3.6] 26 19 18 17 

24 26 2 23 4.4 4.4 6.1} 14 2.0] 21 17 17 
26 26 24 | 23 5.6 4.4 7.0.1 14 1.4] 21 19 16 
24 25 24 | 24 7.6 5.2 5.6 14 1.2] 13 23 17 
23 26 241 25 5.6 2.3 5.6 6.6 6.1] 18 14 16 
24 26 23 25 4.8 1.4 5.6 6.6 | 10 18 14 16 

Bl. ais 24 25 23 | 24 4.8 4.0 5.6 6.6 56:21 13 15 
0 csi yen 23 24 24 24 4.0 5.6 5.6 6.1 3.21 21 12 14 
99. cities 24 24 25 24 4.0 5.6 5.6 6:1 2.91: 12 18 
ain nes 25 24 24 | 24 4.0 |= 4.8 52 5.6 2.6 18 12 17 

De aisncnranns 25 23 23] 26 4.0 3.2 4.4 5.6 20 24 12 17 

DBvibvowcdiines 25 24 26 | 24 4.4 3.2 4.4 5.6 2.3). .21 12 17 
isco > as nnatse 25 24 26 | 14 4.0 3.2 4.0 5.6 2.01:13 12 17 
excess ansress 25 24 26 | 14 4.4 3.2 4.0 18 i 7 12 17 

PO ir a 24 24 24: 10 4.4 3.2 LAN ils 1.74): <12 12 17 
se nari 25 24 23 7.6 6-1 3.2 £0. 0: 5.6] 20 13 17 
Sl... ciate 26 Lie 6:6 1.00. 3.2 4.0 {.oussias 5.6 |.--.-0 1200...                           
NotE:—Discharge determined from fairly well defined rating curves. 

Monthly discharge of Hanamaulu ditch near Lihue, Kauat, for year ending June 30, 1917. 

  

  

  

  

  

              

Discharge. Total run-off. 

Month. Million gallons per day. 
: Second- | wpnjon | Acre- 

ks gallons. feet. 
Maximum. | Minimum. | Mean. 

26 22 23.8 36.8 737 2,260 
26 23 24.6 38.1 763 2,340 
26 22 23.7 36.7 712 2,180 
26 6.6 21.2 32.8 656 2,020 
14 4.0 7.91 12.2 237 728 
5.6 1.4 4.08 6.31 126 388 
8.8 2.6 5.05 7.81 156 480 

18 3.6 8.00 12.4 224 687 
26 1.2 10.5 16.2 325 999 
24 4.8 17.8 27.5 534 1,640 
23 12 15.8 24.4 491 1,500 
18 2.3 13.7 21.2 412 1,260 

26 1.2 14.7 22.7 5,370 16,480 

  

LIHUE DITCH NEAR LIHUE, KAUAI 

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

                            

GaAGe.—Vertical staff. 
DiscHARGE MEASUREMENTS.—Made by wading. 

April 30, 1917, when station was discontinued.
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CHANNEL AND coNTROL.—Channel cut in clay and gravel; ditch clean with low 

grade. Stage-discharge relation sometimes affected by backwater caused by 
inflow of Kanaha ditch 260 feet below gage. 

EXTREMES oF DISCHARGE.—Maximum stage recorded during period of record, 1.6 

feet April, May, and June, 1916 (discharge, 14 million gallons per day, or 22second- 
feet); ditch occasionally dry. 

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

RecuraTion.—By head gates. 
UriLization.— Irrigation of sugar cane and for domestic supply. 
Accuracy.—Gage read once daily. Rating curve weli defined. Records fair for all 

stages. 

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

  

  

  

Discharge. 

a Date. Made by— eig Viia 
¥ (feet). | Second Mifon 

fee, | Shiions 
per day. 

Juldya2l eH EOMeY a BE el a aR 1.38 11.1 7:3 
Ang, 4 WV, Hardy. se. eins i a St el Be 1.51 12.5 8.1 

23 =D, Be Horner. cs i. Jail int oe sudo ti SR es da, 1.50 1.7 7.6 
Oct. 13: WW. NV. Howdy. ...o lv. hvnicede ss a gma as Re 1.40 12.0 7.8 
Nov. 19 |..... LT PE SER ot he RR eT IS RR A RE La ale) .80 3.4 2.2 

19.5: AO a sts vn i ea ei Rs 2. oe Sra Ee AR . 86 3.8 2.5 
Decl 20 I. Horner... cae. 8 Sh il dd et .59 1 ry 
Toms 17. n- do...... Fok dew CS a A LT Sa a aie .45 «0 .4         
  

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

  

  

Date. July. | Aug. | Sept. & Oct. | Nov. Dec Jan. Mar Apr 

Vici Se ind dh na i 8.9 7.2 8.4 8.4 7.8 Le es 
i vw i an See ata 8.4 7.8 8.4 8.4 3 Ad tel wie ia ale 
BM kl ase a 8.4 y 8.4 8.4 7.8 Se OH: aaon 1.2 1.0 

A NES a 9.4 8.4 8.4 7-8 6.7 Blinn amis nai 1.0 6.2 
Sh 8.9 8.4 8.4 7.3 3.6 4.0]. an 1.2 5.7 

Qnsinm ss sos Brnb ihesas hh 8.4 8.4 8.4 7.8 4.0 80 Seats 3.7 5a. 
len ists nov Sa Stes sive mtete 8.4 8.4 8.9 7.2 4.4 4.00, 6.7 5.2 

Saints it pd ua sw AE als 8.4 8.4 8.4 6.2 4.0 B00 Leotards 7:2 5.2 
Oe ves ae ss ta ee 8.4 8.4 8.4 6.2 3.6 30 lass 8.4 5.2 

BO Ee i 8.4 8.4 8.9 7.8 3.2 30) slide mms 7.2 v7.2 

hi shia ree hs 8.4 8.4 8.4 8.4 3.2 3:0 cna: 7.8 7.2 
rites Bande 8.4 8.4 8.4 8.4 2.8 BeBe na dns 7-3 7.8 

NS an. 8.9 7.8 7.8 7.8 2.8 3:0 [vsnainnns 8.4 7.8 
na 8.4 7.8 7.8 7.8 2.8 3:2 1 nanitaa 8.4 7-2 

A ea Es 8.4 8.9 7.8 7.8 2.8 3:2. nates 11.6 8.4 

BB criecnnn ot iuumoinnsarss tess 8.9 8.4 7.2 7.8 2.8 DD temas sential. 8.4 
ts i Sent, 9.4 7.8 8.4 7.8 2.4 3.2 0:4 ilneccnnns 7.8 
8a. LE Ue dR, 8.9 8.4 8.4 7.8 2.8 3.2 Se mains: 7.3 
Wa Le i at 7-2 7.8 8.4 7.8 2.4 2.4 RT 7.8 
ly sa sb Sesh a maha ne Ee 7.2 7.8 7.8 %.3 2.4 «3 Bale nes 72 

De aan Senate ee a 7.2 0:2 8.4 7-2 2.4 1.0 te. 8.4 
node 6.7 7.2 8.4 7-2 2.0 1.0 vila 8.4 
rons ta snc sass sien 8.4 8.4 8.9 72 4.0 .8 iB eee smn ad 8.4 
ee Se 8.4 8.4 8.4 7.2 4.0 Ya. a 8.4 

Datei a iad aa de nl 8.4 7.8 7.8 8.4 3.6 10 oss one rasa, 8.4 

0 sees a ee an Rs 8.4 8.4 8.4 8.4 4.0 Fo RSG Sd SRR 7-7 
Oh ea td be. 7.8 8.4 8.9 8.4 3.6 58 Nowe vie sinlsasin nines ol 

a an an sae a Ba ns ae in tie 8.4 8.4 6.7 8.4 4.0 28 Teesdale as Yt 
20 ne i eigen TE 7.8 8.4 6.2 7.8 4.0 Sil tealiad Aly 7-2 
Bini srura s 4 whens ia i Se 3 Ae = BE 7.8 8.4 LB 4.4 mn 8.4 
Bl ci eal Sa san es es 7.8 Bd tl ce Ee Es TL                   
  

Norte.—Discharge determined from well-defined rating curve. No flow on days for which discharge is 
not given.
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Monthly discharge of Lihue ditch near Lihue, Kauat, jor the year ending June 30, 1917. 
  

  

  

  

          

Discharge. Total run-off. 

Month. Million gallons per day. Sepond. Million And 

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

TBY a0. ici aiishnls sain 4s ot SoS 9.4 6.7 8.30 12.8 257 790 
ANGUS vies ones in snmmis =o 8.9 7.2 8.15 12.6 252 775 
September. .........eoinss co donnie =a 8.9 6.2 8.12 12.6 244 748 
October {204ay8). - --- «x= vanavnes 8.4 6.2 1:71 12.0 225 692 
November: . ..i.o...- ieee na FE 7.8 2.0 3.87 5.99 116 356 
Docomber (3040Y8).-- ---- wvio sisi vs 4.0 .8 2.57 3.98 77 237 
January (7 ays)... -5. ii ires-an 6 = .43 .67 3 9 
March (12: doy8)..- acon entices 11.6 1.0 6.35 9.82 83 253 
ADT (OS Gays) sete nies a 8.4 1.0 7.12 11.0 200 612 

The period... o.heaasameaantlogno soon uli ese gatt Co eee al oy 1, 460 4,470     
  

NotE.—See footnote to daily-discharge table. 

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

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

RECORDS AVAILABLE.—September 21, 1914, to June 30, 1917. For old station at 

elevation 500 feet, December 28, 1910, to September 25, 1914. 
GaGE.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by wading or from cable. 
CHANNEL AND cONTROL.—One channel at all stages; straight for 80 feet above and 50 

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

composed of boulders; fairly permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.45 feet at 11.45 

p. m. December 18 (discharge, approximately 1,600 million gallons per day, or 
2,480 second-feet); minimum stage recorded, 1.35 feet September 14-16 (discharge, 

19 million gallons per day, or 29 second-feet). 
Maximum stage recorded during period of record, 9.5 feet at 6.30 p. m. Septem- 

ber 26, 1914 (discharge, computed from extension of rating curve, approximately 

2,200 million gallons per day, or 3,400 second-feet); minimum stage recorded, 1.3 

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

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

Accuracy.—Determinations based on well-defined rating curves and a continuous 

record of gage height. Records good for all stages. 

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

  

  

        

Discharge. 
Gage 

Date. Made by— height | go0onq | Million 
(feet). feet gallons 

. per day. 

ANS NOL DoE, HONEY. « oc ies eh dh i ei wa sages 2.05 96 62 
20... 0: a i een ey 1.90 73 47 
2A. B00: a ed a tes 1.80 62 40 
24.1..... 0... ae iE UG sr Ga a Be edb ry ee ad 1.58 40 26 

Sept. 24 | WV. Hardy... oo. oon i ds Re il ea 2.00 94 61 
Ogt.: 13)... 0s a EL SR tn Ul 1.62 57 37 
Nov. 67..... 0... a EI i a a a, 1.48 45 29 

2. 00.5. oe sna a SER ee Site ins AER Sata 2.04 103 67 
Dee. V0 =D, Be HOOT. os cia ds sana ds inning sabes shoe sat ie 2.55 198 128 

194... AO... ce i cr Le a dC RA ra de n bee Se 2.49 182 118 
20 an BO. csmsinie vo tees SPE es i na Pains SRA as te 8 Fae ian mins ee a ress 2.13 115 74 

Jan. 19{..:.. BO ee ee RE IR ee ir en Se eine 4.10 707 457 
Mar. 27 4..... 0. .aie oo RE TR Sh aE avn 4 Sls a BSS els Sas ai 9 2.22 135 87 
Apr. AV W. NV. Hardy... ooo. i ri i adi iit s tem Si ednien 1.52 42 27 
June 27-1 D. B. Homer. o....c. 0h. cov. fugit i doi ivnsnsabbstisnsdv dens 1.47 46 30 
  

*
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Daily discharge, in million gallons, of North Fork of Wailua River al elevation of 650 
Jeet near Lihue, Kauar, for the year ending June 30, 1917. 

  

  

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

For ciasiini sts 94 35 23 BO ae nnn yon sme 82 38 25 64 106 |-ota. 
Ditleis wi ain wales 56 68 28 Dine ss eam ne 72 106 25 46 404 ie 
Sie ck en tmndne 60 64 23 DY hin en mann 113 42 25 56 3%... 
den 88 88 21 BD has ta 82 38 32 42 60... ..: 
Gist nics. shines 49 56 21 1 ve Bs te 113 38 30 38 SY. 

Be a ean 42 42 21 2. v2 60 35 32 35 30.1... 
as sin msn ttians 38 60 30 38 77 166 49 32 49 32 Bes 
Ri inv nis naka 38 49 21 32 94 77 46 32 32 32 It ene =e 
Die wininn as mn 35 46 38 32 49 68 42 32 100 38 OR rn 
0a 35 35 25 35 38 37 42 32 52 32 85... 

W.aciivaanan 35 32 23 0. ice 52 38 30 56 46 28 cc ine 
Beside ians 49 32 21 35 lanences 64 35 30 88 68 8 focemann 

de cee 60 30 21 33: 64 32| . 46 150 113 ae re 
divine 64 35 19 Dt ue mime 52 30 35 248 64 8 Vesa 
5. ia 49 68 19 S85 laa en 49 30 30 436 88 25: 

AB na Fes unin e 56 35 19 42:1... 52 94 30 228 64 B32 cneiiis 
LE esr aan 106 46 I lotsa 64 191 28 128 46 AGNEoes oe 
18s. cn Eig bn 100 46 BO Naini omnis nme 319 68 0 7 42 135 1... ll 
40 eit een 56 46 A sec ssen|pcssane 158 282 38 100 35 1821. .... = 
I a 82 49 25 OL ate in 7 120 32 358 SS a 

ieee 68 38 OD reer main 64 64 30 182 yd 
Sec a ue tasie 46 32 60/ sen sav. Ss 64 52 28 100 D2 tra tic e)oituii ine 

sow iin inns cu 38 30 A ei rece 174 94 28 72 00 1c oe oo akon aie 
DAL idas 35 30 dG nea idss 191 100 28 82 BE eee) in tre 
pred ne 35 28 SV Res dn ur iin, 2 56 28 100 48 lo. ree a 

Brent. 35 30 VIB {ese enatancsige 60 49 25 200 BO Ys Pei dp eres 
ns dat rae 56 30 100). onc fscuane 52 42 25 100 30 i. 30 

PBs cians 38 28 300... 68 46 25 64 SA: it. 30 
2) retain 42 25 SS. ea ete nro 142 OF levers 52 PY 28 
B80: ens Ss 42 25 68 cic. 82 35... 49 I. 28 
Slt sith 38 I la ta eee sl aie 64 Soi sini fries ils                         
  

Nore.—Discharge determined from well-defined rating curves applicable July 1 to Sept. 28 and 
Sept. 29 to June 30. Norecord on days for which discharge isnot given. 

Monthly discharge of North Fork of Wailua River at elevation 650 feet near Lihue, 
Kauai, for the year ending June 30, 1917. 

  

  

  

  

          

Discharge. Total run-off. 

Month. Million gallons per day. 
Soma Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 3 

Jody... Serr saan pe pi 106 35 53.7 83.1 1,660 5,110 
ARCUSE. ei isivires Saran nest 88 23 41.3 63.9 1,280 3,930 
SO DOMIDET ova sinensis smnsnsnns 113 19 39.6 61.3 1,190 3,650 
October l=16,.... A, .i instances 52 30 38.3 59.3 613 1, 880 
Docomber6-81.......c... 0... 0... 319 49 94.0 145 2,440 7,500 
Jonmoary or ra Sana 282 30 71.9 111 2,230 6, 840 
FB COTHANY i cd ireics ws simssnsnnssnnss 106 25 36.4 56.3 1,020 3,130 
Mare ea i eis 436 25 107 166 3,320 10, 200 
ADL cr is rae 113 28 49.0 75.8 1,470 4,510 
May I0: Sova sath Hiaasen Theis 182 25 50.7 78.4 963 2,960   
  

KANAHA DITCH NEAR LIHUE, KAUAI 

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

and about 9 miles north of Lihue. 

RECORDS AVAILABLE.—August 6, 1910, to June 30, 1917. 
GaGgeE.—Vertical staff. New datum May 28, 1913. 
DiscEHARGE MEASUREMENTS.—Made in flume 100 feet above gage.



ISLAND OF KAUAI : 57 

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.45 feet at 11 
a. m., September 27 (discharge, 18 million gallons per day, or 28 second-feet); 
no flow March 17-25. 
Maximum stage recorded during period of record, 2.6 feet July 24-26, 1913 

(discharge, 22 million gallons per day, or 34 second-feet). 
Diversions.—Ditch diverts part of flow of North Fork of Wailua River. 

RecuraTioN.—By head gates. 
UriLization.—For irrigation of sugar cane and for domestic supply. 

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

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

  

Discharge. 

Dat Made b ee, ate. ade by— eig R33 
(feet). | Second- | Million 

Sect gallons. 
: per day. 

Nov. TW. V. Hardy... cee iidee airs a is ib adc Sa addin, 0.71 8.1 5.2 
Deca 20 LD. FB. HOMO. «vss cnsnms vs rns ar silts - man tse Som Saas SR 0 . 80 8.2 5.3 
Feb. 7... 0. i ce Ra Li dec das Sve a ce Set . 47 3.8 2.4 

Ey G0 et ne te a a hb ea aan Te ar See th T . 66 7.0 4.5 
gs TEE ER eR a RR INE Re a IE .98 10 6.5 

Mar. 281... GO: el NE res reid a ee i el EE ese .50 4.2 2.9 
June 27 renee chive smn Shi cie im. 1.78 23 15         
  

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

  

  

                        

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

15 14 13 13 | 10 6.7 4.2 4.6 7.0 7.0 17 15 
15 16 16 13 9.8 6.4 4.2 6.711 7.8 13 14 
14 15 14 16 9.8 6. 4 4.2 5.6 11 8.8 12 15 
16 16 14 16 | 10 0.7 3.9 5617. 1 7.4 16 14 
14 15 14 16 8.8 6.4 6.0 3.911 7.0 14 14 

15 15 13 15 8.8 6.4 5.3 3.2( 13 6.7 13 14 
14 14 16 15 9.2 8.8 5.0 RN a 6.7 13 15 
14 14 14 15 8.4 6.7 5.0 6.4 | 13 6.7 13 16 
14 14 16 15 7.4 6.4 4.6 6.0 | 14 6.4 12 15 
14 14 16 15 7.4 6.4 4.6 5.6 12 15 R16 

13 13 15 15 %.0 6.0 4.6 5.3 13 13 15 
15 15 15 15 7.4 6.0 4.6 5.0 15 12 15 
16 14 14 15 7.4 7-0 4.6 4.6 16 12 13 
16 13 14 14 7.4 6.0 4.6 4.6 14 12 16 
15 16 14 16 7.4 6.0 6.7 4.2 16 14 16 

16 16 14 16 7.4 6.0 8.4 3.9 15 13 17 
16 15 17 16 7.4 5.6 7.4 6.0 14 16 16 
14 15 16 16 8.8 6.7 6.0 6.7 13 16 15 
14 15 17 16 7.4 5.3 6. 4 6.7 13 16 |. 16 
15 16 16 16 7.0 5.3 6.0 6.4 12 14 16 

15 15 15 16 6.7 5.3 6.0 BO fesiviens 14 15 15 
13 14 38 16 6.0 5.3 5.6 8. Ofcne xx 16 15 14 
13 14 1 15 6.0 5.3 6.7 Ae ee on 16 15 16 
15 14 16 16 5.6 8.1 6.01 3.9%. .... 15 14 16 
14 14 15 17 6.0 5.6 5.6 8:0 reine 16 14 15 

15 14 15 14 6.0 4.6 | - 5.6 7.4 1.81 15 14 15 
16 14 18 15 5.6 4.6 5.6 7.4 3.9 14 15 14 
15 13 17 17 6.0 4,6 5.3 6.7 6.0 14 15 14 
15 14 16 14 5.6 4.6 5.31]. : 4,64 714 14 14 
14 13 15 13 6.7 5.0 8. 3 4.21 14 16 14 
14 AB Vein vivivn 30 jouensnn 4.6 5.0 |- 7.4. -2-on 15:   
  

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

  

  

  

        

Discharge. Total run-off. 

M . ili . a onth Million gallons per day Seond Million Aho 

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

AY. oo hla ch elders 16 13 14.6 22.6 454 i 390 
Aol A cere 16 13 14.4 22.3 447 1,370 
September... oot. a sie dads 18 13 15.3 23.7 458 1,410 
ArT SR SE NN 17 10 13.1 23.4 467 1,440 
November... .....o. id sl ton 10 5.6 7.48 11.6 224 689 
DOCOMO oi fasten inisnn saints 8.8 4.6 5.96 9.22 185 567 
JONUOTY oo hei dee Tense tts sai 8.4 3.9 5.43 8.40 168 517 
ebay. oo ir Nl 7.4 3.2 5.42 8.39 152 466 
March (22days). i.e. vcecsneeceevede 15 1.8 9.83 15.2 216 664 

AUrll ii vl eT NL 16 6.4 12:2 18.9 366 1,120 
ER Se RR a ee RT ER 17 12 14.1 21.8 438 1,340 
FRO. he ieee ra eee | 74 13 15.0 23.2 450 | 1,380 

THOPION, 1. + co dns snesroarnslatonss ster siluanas seinat nur t bases orn 4,030 | 12,400       
  

Note.—See footnote to daily-discharge table. 

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

Location.—400 feet above confluence with North Fork, 600 fect above gaging station 

on North Fork, and about 8 miles north of Lihue. 
REcorDs AvArLABLE.—July 27, 1912, to June 30, 1917. 
GAaGE.—Stevens water-stage recorder December 31, 1914, to June 30, 1917; staff 250 

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

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

ExTrREMES OF pISCHARGE.—Maximum stage recorded during period of record, 8.9 
feet at 8 a. m. March 3, 1916 (discharge, approximately 3,000 million gallons per 

day, or 4,640 second-feet); minimum stage recorded, 1.6 feet March, 1915 (dis- 
charge, 7 million gallons per day, or 11 second-feet). 
Maximum stage recorded during year, 6.85 feet, December 18 (discharge, 

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

Drversrons.—None. 
RecuraTion.—None. 

Urinization.—After joining North Fork of Wailua River part of the water is diverted 

for irrigation of sugar cane, but most of it is wasted. 
Accuracy.—Records based on well-defined rating curve; good for all stages. 

  

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

  

  

Discharge. 

Dat Made b; ng, TE ate. ade by— eig irs 
(feet.) | Second- | Million 

feel gallons 
* | per day. 

Ang, WT DD. Boren. se i eee temas SATE 2.00 30 20 i 2.10 40 26 
1.96 26 17 

Sept. 1.37 20 13 
2.82 187 121 

Oct. 2.00 31 
Nov. 2.55 108 70 

8 2.39 82 53 
Dec. 2.44 97 62 5 2.32 62 40 

2.24 59 38 
Jan. 2.28 69 45 
June 27 |..... Bn ecrromnniin seca rams rtm she Las son sna Bas 2.02 36 23          
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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, 1917. 
  

  

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

20 26 
20 26 
20 26 
23 26 
23 23 

23 66 
23 43 
23 30 
23 26 
23 26 

26 23 
26 23 
23 20 
23 18 
23 20 

30 26 
34 26 
60 26 
34 23 
26 23 

26 23 
23 23 
20 23 
20 26 
20 23 

EW ER 
18 23 
18 23 
18 20 
23 20 
20 |...                           

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

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

  

  

      

  

Discharge. . Total run-off. 

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

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

JUV 1=28. . oie ee eden 66 18 31.1 48.1 870 2,670 
August 17-31.... 30 18 22.2 34.3 333 1,020 

September...... 43 10 1.5 27.1 524 1,610 
October 1-13...... 15 8.5 11.0 17.0 144 439 
Janaary 1-27... ....v. iii nv nanos 129 23 54.6 84.5 1,470 4,520 
February 7-17 23 15 19.1 29.6 210 645 
APRIL. ee al er. 54 20 27.3 42.2 818 2,510 
May a 60 18 24.4 37.7 756 2,320           
  

KAPAA RIVER NEAR KEALIA, KAUAI 

LocaTtioN.—A quarter of a mile below confluence of two main branches, 13 miles above 

intake of Kapahi ditch and 6 miles northwest of Kealia. 

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

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

DiscEARGE MEASUREMENTS.—Made by wading or from cable. 
CHANNEL AND cONTROL.—Omne channel at all stages; straight for 100 feet above and 

below gage; right bank vertical; left bank high with gentle slopes. Control 
fairly permanent between extreme floods.
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EXTREMES OF DISCHARGE.—Maximum stage recorded at present site, 9.2 feetat la. m. 
March 4, 1916 (discharge, approximately 850 million gallons per day, or 1,320 
second-feet); minimum stage recorded, 1.65 feet August 28 and 29, 1915 (discharge, 
11 million gallons per day, or 17 second-feet). 
Maximum stage recorded during year, 8.75 feet at 12.15 a. m. March 20 (discharge 

approximately 800 million gallons per day, or 1,240 second-feet); minimum stage 
recorded, 1.7 feet September and March (discharge, 12 million gallons per day, or 
18.6 second-feet). : 

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

Drversions.—Very small irrigation ditch diverts water above station. 
REecuraTioN.—Practically none. 
UriLizarion.—For irrigation of sugar cane and for domestic supply. 
Accuracy.—Records fair for entire year. 

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

  

  

          

  

  

                          

Discharge. 

Made b het Date. ade by— eig os 
(feet). | Second- Mdion 

feet, gallons 

y per day. 

Aug. 3 |W. 3 PAY ceive z= sare sas nis sims pis Aad + Po ries Sucre ite a le 2.07 31 20 
ETH a en SR I I A HR EAL ER I Sei 2.85 110 “ 
Dec. 28 | D. E. a aie vmiene adr ysisninrss ora nse naw ne Snare 3.13 149 96 

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

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

deaths, 78 V4 12 17 16 48 18 20 13 44 28 34 
iii hes 24 31 16 16 18 37 20 31 12 31 22 28 

Sato a 37 22 12 14 18 31 40 7 12 52 20 31 
do Tet eas 28 37 12 14 40 48 24 16 20 26 18 28 
Berrien 17 20 12 18 26 52 34 14 17 24 18 37 

Bains bntns 16 17 12 17 22 56 20 14 22 22 17 48 
ean vite 14 26 14 14 48 112 17 13 28 22 17 78 
Soa 14 20 13 16 65 37 16 13 17 20 17 44 
Oe) 14 18 13 18 34 40 14 13 74 26 17 48 
WL ees 14 16 14 16 28 40 17 13 28 24 1 74 37 

Wie. itis 16 MH] +14 16 56 26 18 13 28 24 17 28 
I iis ate 24 14 14 14 28 44 14 13 40 24 17 26 
Wes ioioagii: 31 14 13 14 22 56 14 14 107 24 17 26 
i. 34 18 18 14 20 31 13 13 112 26 18 24 
1B... or 18 34 14 16 31 26 13 13 164 26 20 48 

10. ovis 18 17 17 16 22 34 78 13 83 31 24 65 
Vo rr a 48 20 14 22 31 34 78 13 48 22 26 112 
AS. ai 40 20 20 40 97 142 26 18 34 20 31 37 
[EEA Shi 20 26 20 48 56 78 83 14 56 20 48 31 
20 in ahs ata nee 26 22 16 24 83 37 44 14 224 20 83 24 

Olid oie iniay 40 18 17 20 164 31 22 17 132 18 26 24 
D2 i tain ite 20 16 34 24 48 28 18 13 56 34 24 22 
28 iar 17 14 20 26 28 48 24 13 34 20 24 20 
ie 73 14 18 65 24 74 24 13 28 20 22 20 

A nes stat 16 13 18 48 48 31 20 13 40 26 24 20 

sai sia 16 13 26 22 44 26 26 13 34 20 28 20 
ons 26 13 40 28 26 26 18 13 24 20 40 20 
OS ci itary 18 13 34 40 40 52 18 13 24 20 74 20 
Des is anianas 18 14 22 24 107 88 17 eT aes 22 20 37 20 
80 ie. 18 13 18 20 74 34 16. 22 56 65 18 
Bld mais: 18 13 |... 205... 22 a... 221. ao i 

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

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | Minion | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

JIG. drs 78 14 24.4 37.8 755 2,320 
AOGUSER. oie: mai ane widen sa dat 37 13 18.6 28.8 577 1,770 
SoBlOMPRL 2.3. ev vivir ian wmmivliniv ud 40 12 17.9 27.7 537 1,650 
October... i.e io iin sides) 65 14 23.3 36.1 721 2,220 
November... . cise niin. 164 16 45.5 70. 4 1,360 4,190 
December... es case es conan ane oS 142 22 47.4 73:3 1,470 4,510 
JOROALY . . cdlilocion se ir snn sna ssansn ne 83 13 26. 4 40.8 818 2,510 
Babruary .. 0... Je ceataal sa tugion ad 31 13 14.7 2.7 411 1,260 
March... coi a a 224 12 50.9 78.8 1,580 4,840 
PRL... tat. a 56 18 26.1 40. 4 782 2,400 

iene orients a nui drive 0B 83 17 28.9 44.7 896 2,750 
JUNO. eh REE 112 18 34.6 53.5 1,040 3,190 

NHONERT oo. Sle te bts eras 224 12 30.0 46. 4 10,900 33,600             
  

KAPAHI DITCH NEAR KEALIA, KAUAI 

LocAaTtion.—500 feet below intake and about 4 miles west of Kealia. 
REcorps AvAILABLE.—April 15, 1909, to May 2, 1914; May 10, 1915, to June 30, 

1917 

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

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

CHANNEL AND coNTROL.—Channel straight for 50 feet above weir. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.981 

feet at 2 a. m., September 16, 1915 (discharge, 120 million gallons per day, or 186 
second-feet); water shut off November 23 and 24, 1916. 

Drversions.—Ditch diverts part of flow of Kapaa River. 
RecuraTion.—Flow regulated by head gates. 

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

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

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

were based on extension of rating curve.
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Daily discharge, in million gallons, of Kapahi ditch near Kealia, Kauat, for the year 
ending June 30, 1917. 

  

  

  

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

Psd. 25.2 12.5 11.7 12.1 12.9 53 3.0 7.4 11.7 0.9: 0 
Yash 20.0 20.0 12.9 11.3 14.2 7.0 5.0 7.8 n.%7 Stl... 
Bereriniava 17.5 18.5 9.7 10.5 13.7 6.4 8.9 7.4 1% 8.0.0... L 
dd 16.5 20.0 0.7 9.7 22.5 6.7 10.5 7.0 16.0 10,9... ... 
Baie Saba sns 15.2 20.0 9.3 13.9 17.5 6.7 8.9 8.9 14.2 15.0 las nans 

Giese stn. 13.7 15.2 9.3 12.3 13.3 15.2 8.9 10.1 15.2 B.7 1. 0. 
esos utd 12.9 2.0 10.1 10.5 22:5 8.9 11.7 10.1 15.2 135000 catia 

8 ei 11.7 18.5 10.9 10.5 1.7 12.9 11.7 12.9 14.7 5.8 ai 
Oil... 11.3 18.0 10.9 14.2 Wn. 9.3 11.7 12.9 14.2 4.4 16.0 
eae 11.3 15.2 10.9 10.9 n.7 8.9 8.9 12.9 16.0 7.0 16.0 

12.1 13.3 10.9 10.9 15.2 8.9 7.4 12.1 16.0 16.0 15.6 
7.5 13.8 10.1 10.3 12.9 8.9 7-4 11.9 15.2 15.2 15.6 
25.2 12.9 9.7 10.1 15.2 7.0 7.4 10.9 10.9 15.2 15.2 
25.2 15.2 15.2 10.1 10.9 6.4 7.4 11.7 8.5 12.9 15.2 
7.5 30.8 10.9 10.9 8.9 6.4 7.4 1.9 8.1 10.9 /.-... 0% 

JOecair.. 5 15.2 17.0 12.9 10.9 8.9 6.4 7.8 8.9 6.7 3 ae 
Ve asi: 17.5 18.0 10.9 17.5 8.5 6.0 6.4 8.9 6.4 I. a 
Sk 17.3 19.0 15.2 27.8 9.3 5:3 [nee 12.9 6.4 2 a renee 
10 ene 16.5 22.5 15.2 33.8 8.9 0B rumen 12.9 10.9 12.9 i... 
20h 17.0 20.0 10.9 17.5 8.9 6.4 53 10.9 9.3 AA ok 

ol ai, 15.2 18.0 12.9 15.2 9.3 6.7 5.3 10.9 10.9 10,9 1........ 
ia, 13.7 15,9 25.2 17.5 8.5 6.7 5.6 12.9 8.1 Y.5 en 

Il 3 sable 13.3 13.17 15.2 18. 5. is 6.4 6.7 12.1 7.0 4.000 
OA sae a 12.5 12.9 12.9 30.85... 6.7 6.7 11.7 53 12.5 11.7 

en sees 11.3 12.5 12.9 33.8 10.9 6.4 6.7 11.9 5.3 1.9 11.3 

0c. 11.3 12.5 20.0 17.5 7.8 7.0 6.7 Y.7 5.3 11.7 10.9 
a. 13.3 12.9 27.8 18.5 53 8.9 10.9 12.1 12.9 11.7 10.5 
0 es 12.9 12.5 27.8 22.5 4.4 2.0 12.1 12.5 16.0 11.7 11.3 
0... i 13.3 12.9 17.5 20.0 4.7 5.3 SOL, 16.0:0C.. wi: 11.3 

le 13.3 12.3 13.7 16.0 4.1 5.0 Vode 15.42 No oes 10.5 
Benda 13.3 3 tein 5.2. ....... 5.0 hl ei XB On wh arin «Sree                       
  

Nore.—!ischarge determined by weir formula, Q=3.33 LH}. Norecord on days for which discharge 
is not given, except Nov. 23 and 24, when water was shut off. 

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

  

  

  

  

  

        

Discharge. Total run-off. 

Month. Million gallons per day. 
: Boone: Million Acre- 

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

JULY se ins siete os iii sna naes 25.2 11.3 15.5 24.0 480 1,470 
AOS a a Yeas 30.8 12.1 16. 4 25.4 509 1,560 
epee, ar. es Rae ae 27.8 9.3 13.8 21.4 413 1,270 
DC Oe. es sl asm 39. 8 9.7 16.5 25.5 510 1,570 
November (28d4ays)....c---.cenees=- 22.5 4,1 11.2 17.3 314 
DOCCIDOY. es inna nae sixin we svete 15.2 5.0 7.27 11.2 225 692 
BODINALY acs tasarss strut os mall 12.9 7.0 10.9 16.9 306 937 
Mareh..... 16.0 5.3 11.5 17.8 356 1,090 
April 1-28 17.5 4.4 11.8 18.3 331 1,010 

t     
  

Nore.—See footnote to daily-discharge table.
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ANAHOLA RIVER NEAR KEALIA, KAUAI 

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

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

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

1912, to June 30, 1917. From December 15, 1910, to December 28, 1912, an in- 

clined staff. 
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 
composed of boulders; shifting. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.35 feet at 1 a. m. 
March 20 (discharge, approximately 850 million gallons per day, or 1,320 second- 

feet); minimum stage recorded, 1.6 feet, September and October (discharge, 3.6 
million gallons per day, or 5.6 second-feet). 
Maximum stage recorded during period of record, 12.9 feet at 7.30 p. m. Septem- 

ber 26, 1914 (discharge, estimated from extension of rating curve, approximately, 
1,450 million gallons per day, or 2,240 second-feet); minimum stage recorded, 1.3 

feet February 27 and 28, 1915 (discharge, 2 million gallons per day, or 3.1 second- 
feet). 

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

REecuraTION.—NoOne except by diversions. 
UriLizaTioN.—Irrigation of sugar cane. 

Accuracy.—Determinations based on fairly well defined rating curves and continu- 
: ous gage-height record. Records fair below 120 million gallons per day. 

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

  

  

  

ong Discharge. 

Date. Made by— Mil 
illion 

Feet. Senongs gallons 
. per day. 

Ans, SV WIV Hardy. 5. oh Rs a Sn Sa a 1.79 10 6.5 
Oct. 18 |... 0. a Pn i de a bh be mated Ces Bele 2.05 29 19 
Nov. 21... 00. a a Ee 3.06 139 90 
Dec. 64....> QO, ni. a a re EE vasa i as maa LR anid 2.02 16 10 

2 DE. ONG i in. sh. intah sai Sader Ee th Sw 1.92 21 3 
June 7 4..... doi. Ei a rE a ee 2.33 47 30 

ol 0% IRAN LU tel ts ls Bl Sl A 1.99 19 12          
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Daily discharge, in million gallons, of Anahola River near Kealia, Kauai, for the year 
ending June 30, 1917. 

. 
  

      

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

v 
14 4.8 4.2 4.8 5.4 14 20 | 14 9.5 26 16 12 
8.0 6.0 4.2 4.8 5.4 14 20 | 18 8.0 14 9.5 11 
9.5 6.0 3.6 4.2 5.4 11 46 | 14 8.0 16 9.5 11 
i 9.5 4,2 4.2 6.0 14 33 | 12 9.5] 12 8.0 11 
7.0 7.0 4.2 4,2 6.0 16 42 | 12 9.5 | 12 7.0 9.5 

6.0 5.4 3.6 4.2 5.4 18 20 | 12 11 11 7.0 16 
6.0 8.0 3.6 3.6 5.4 60 071 12 26 11 7.0 50 
5.4] 60] 3.6] 42| 70 37 16 | 11 37 11 7.0] 16 
5.4 7.09 3.6 4.8 6.0 23 16 9.51114 11 7.0 12 
5.4 5.4 3.6 4.2 7.0 20 20 0.5 | esnina 11 7.0 9.5 

5.4 4.8 3.6 3.6 8.0 12 18 11 7.0 9.5 
6.0 4.8 3.6 3.6 7.0 12 12 9.5 7.0 9.5 
6.0 5.4 3.6 3.6 6.0 23 12 9.5 7.0 9.5 

16 5.4 4.2 5.4 5.4 14 11 16 7.0 8.0 
8.0 9.5 3.6 4.2 8.0 HW 11 9.5 7.0 9.5 

8.0 6.0 3.6 4.8 6.0 12 80 0.5 .asens 9.5 9.5 33 
9.5 6.0 3.6 6.0 5.4 12 114 9 Slee 8.0 8.0 46 

16 6.0 4.2 14 46 75 42 | 12 65 80 18 11 
8.0 6.0 4.2 8.0| 14 55 114 | 11 60 70.0487 9.5 
8.0 6.0 4.2 54 | 16 23 65 | 16 239 7.0 55 9.5 

REAR LL 11 6.0 4.2 7.0 | 114 18 33| 16 148 7.0.5 16 8.0 
DD ie tans Sn 7.0 5.4 6.0 6.0 33 16 201 11 16 12 8.0 
Ba anes 6.0 4.8 6.0 6.0 14 20 26 9.5 50 9.5] 11 8.0 
Miss tain Snails 6.0 4.8 4.81 18 11 46 26 9,5 37 8.0 9.5 8.0 
OB sans inane 5.4 4.8 4.8 12 14 18 29 9.5 42 11 9.5 46 

oti sansa nnn 5.4 4.8 4.2 7.01 12 16 18 9.5 | 42 9.5 9.5 14 
let nant 5.4 4.8 6.0 6.0 9.5 23 18 | 12 23 11 12 46 
I verse iam aniaies 5.4 4.87 11 6.0 20 26 18 9.5.16 9.5] 26 14 
0. odie: 6.0 4.8 5.4 6.0 | 46 97 20% einen 16 8.0 14 12 
30... cas 6.0 4.8 4.8 5.4 | 18 37 18:4. ait. 14 20 20 11 
seins 5.4 4.8 lane Bid les wainn 26 16 coats Yr ecaonns 18. aw                           
Note.—Discharge determined from rating curves fairly well defined below 120 million gallons per day 

applicable July 1 to Dec. 18, Dec. 19 to Mar. 9, Mar. 18 to June 30. Gage height not recorded Mar. 10-17. 

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

  

  

  

   

  

Discharge. Total run-off. 

Month. 114 
Million gallons per day. - g per day Soong Mill on A cr os 

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

Taly.. or 16 5.4 7.66 11.9 238 729 
August.... 9.5 4.8 5.79 8.96 180 551 
September. .. 11 3.6 4.47 6.92 134 412 
Br a HL 18 3.6 6.02 9.31 187 573 
NOVOImber... ....c. emeritus 114 5.4 15.7 24.3 472 1,450 
DCCL. . o..- vous smesss rasmus 97 11 26. 4 40.8 819 2,510 
1 rE Ea IR AR 114 11 31.9 49.4 988 "3,030 
BOL OaY filer. cra nr sis vnacsinnss 18 9.5 11.6 17.9 326.4 = 997 
ADI ao Jira arava anna 26 7.0 11.3 17.5 340 1,040 

BY ro shales nnn ein i ¥ uee ie 55 7.0 13.1 20.3 405 1,250 
TUBE i se sn nnn snr wens sin 50 8.0 16.3 25.2 488 1,500             
  

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, 1917. 

Gace.—Stevens 8-day water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made from wooden footbridge at gage. 

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

Diversions.—Ditch diverts from Anahola River. 
REecurATION.—By head gates. When Kaneha reservoir is full water is turned out of 

ditch at spillway just below gage. 

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

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

Discharge measurements of Anahola ditch above Kaneha reservoir, near Kealia, Kauat, 
during the year ending June 30, 1917. 
  

  

Discharge. 

Dat Made b, ha ate. ade by— eig t33¢ 
- (feet). | Second- | Million 

Toot gallons 
. per day. 

Oct. 9 W.V. Hardy... ...ccc coon iorririiiai ec ivinnine sudo nn di it 1.70 11 7.2 
Nov. 19 |..... 0. ss ates suman somes ta ahPysie shen nny vale x nohvivs gilt va vive 1.84 14 9.4 
Dee. 26D. BE. HONE... ... ci ore den unin sogns nn svnramsmevaenvror odds 1.36 5.9 3.8 

20 1... (0. ssress iran iints vie thou vans unis bmn sees ie PRIN ID .99 2.6 L7 
Mor, 3S  W.V. Boray.o. .iccovicsindemr ot cnvdivmes rics swine ob ovaveas 1.49 7.0 4.5 
Apr, 1 L.... 40.....000s tn er ar ts 1.76 13 85 
May 30 |..... AO: ¢ cisiidionin's i's vbins sisinrels wait simns vu Wein vibes Mivpiain’s vind S16 nips ole 1.53 7.9 31         
Daily discharge, in million gallons, of Anahola ditch above Kaneha reservoir, near Kealia, 

Kauaz, for the year ending June 30, 1917. 
  

  

Date. July Oct.) Nov. | Dec, { Jom, Feb. | Mar. | Apr. | May | June 

Viren. 23 3.0 4.9 8.2 5.4 3.9 1.9 9.6 11 5.4 
roe voass dae rai. 7.0 2.6 7.6 8.2 4.4 7.0 19 12 4.9 4.9 

Doi ass shes tads 14 2.6 4.9 7.6 4.9 3.9 1.9 9.6 3.9 5.9 
Berean tien rae 2.2 8.9 8.9 4.9 3.9 4.9 5.9 3.4 5.9 
Dri ci Se ids 3.0 7.6 7.6 5.9 3.4 4.4 4.4 3.0 4.9 

Oncaea Sfodev vey 2.2 4.9 8.9 6.4 3.4 6.4 3.9 3.0 6.4 
arena sais sens nns]ssaees en 1.9 8.2 12 5.9 3.0 14 3.9 2.6 8.2 
Sa ees 3.9 2.2 11 10 5.4 2.6 7.0 4.9 2.6 7.0 
| RR 3.4 4.9 9.6 8.9 4.9 2.6 18 7.0 2.6 7.0 

10. oe. a 3.9 2.2 5.9 8.2 5.9 2.6 3.9 5.4 2.6 6. 4 

Wo anak 4.4 2.2 9.6 6. 4 5.9 2.6 3.4 5.9 2.2 5.4 
RD. aaa es 6.4 1.9 5.9 7.6 4.9 2.6 3.4 7.0 2.2 5.4 
ain 5.9 2.2 4.9 9.6 3.9 3.0 8.9 9.6 2.2 5.4 

14... ose 12 3.9 3.9 7.6 3.9 4.9 3.9 22 2.6 4.9 
Anis en soit stamens 3m 4.4 2.2 8.9 59 3.4 2.6 5.9 13 3.0 5.9 

10:00 sana uas 4.4 2.2 4.9 7.6 5.9 2.6 3.4 9.6 4.4 8.2 
YT. ooo usd 10 7.0 4.4 7.0 3.4 2.2 4.4 4.4 4.4 8.2 

4 15 24 11 2.6 3.9 3.4 ‘3.9 14 7.0 
4. 12 8.2 9.6 3.9 3.0 9.6 3.4 20 5.9 
5. 4 El dees 8.9 4.4 3.0 12 3.0 14 4.9 

8. 0.01%. ..:k 746 4.9 4.4 4.4 3.0 5.9 4.4 
7.0 10 7.6 5.4 2.6 4.9 10 4.4 3.9 
8.2 7-6 8.2 4.9 2.2 4.9 4.4 3.9 3.4 

28 6.4 8.9 4.9 1.9 4.4 3.9 3.4 3.0 
16 7.6 7.6 5.4 1.9 4.9 5.4 3.0 3.0 

6.4 8.2 6.4 4.9 1.9 5.4 3.9 3.0 2.6 
5.9 5.9 3.9 5.4 3.4 7.0 4.9 5.9 2.6 
7.0 7.6 3.0 6. 4 3.0 6. 4 4.4 9.6 3.0 
8.2 9.6 4.4 7.0 Voie 5.9 3.9 7.6 2.6 
7.0 8.2 3.9 40 cas 5.4 15 5.4 2.2 
3.4. 5.4 3:0 fees Bed feee-ius td cere 

  

                    
  

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

40532°—18—wsp 465——b
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Monthly discharge of Anahola ditch above Kaneha reservoir near Kealia, Kauai, for 
year ending June 30, 1917. 

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | Million | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

OC ODOT . «iv ites ns vi tins niiela St mnie 28 1.9 6. 16 9.53 191 586 
DOCOMBRL. LL lid J dsihts aie sida aia 12 3.0 7.63 11.8 237 726 
JAY =. A 7.6 2.6 4. 99 7.72 155 475 
BODILY - vos 7 einen va sien sees ses 7.0 1.9 3.14 4. 86 “88 270 
Mara i en are = 18 1.9 5. 86 9.07 182 557 
API. io a 22 3.0 6.91 10.7 207 636 
MOY. tr a  reang nas 2.2 5.33 8.25 165 507 

FUG hr Eh ar a yi 8.2 2.2 5.13 7.94 154 472             
  

Nore.—See footnote to daily-discharge table. 

KALIHIWAI RIVER NEAR HANALEI, KAUAI 

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

REcorDs AvAtLABLE.—March 13, 1914, to June 30, 1917. 
GaGE.—Stevens water-stage recorder. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge. 
CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above and 

50 feet below gage; current sluggish at low stages; right bank low and wooded; 
left bank a high and nearly vertical cliff. Control composed of large boulders; 
fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.4 feet at 3 a. m. 
March 20 (discharge, approximately 2,000 million gallons per day, or 3,090 second- 

feet); minimum stage recorded, 0.75 foot September 4 and 6 (discharge, 7 million 
gallons per day, or 11 second-feet). 
Maximum stage recorded during period of record, 14.4 feet at 6.30 a. m. Sep- 

tember 25, 1914 (discharge, computed from extension of rating curve, approxi- 
mately 4,000 million gallons per day, or 6,200 second-feet); minimum stage 

recorded, 0.95 foot March 13, 1914 (discharge, 6.5 million gallons per day, or 10 
second-feet). 

Diversions.—None above station. 

ReGuraTION.—NoODe. 

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

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

Discharge measurements of Kalihiwai River near Hanalet, Kauat, during the year ending 
June 80, 1917. 

  

  

  

Discharge. 

Dat Made b heteht ate. ade by— eig Sis 
(feet). | Second- jin 

feet £2. ang 
. per day. 

July: 25 0 DB, Horner. i aslis ass seins tase sainns'sss ns shes nnions viniisynnsn 1.00 22 14 
De OD 5 We Vee HOTAY oc einiro via x agin olsun esd ws hte re Ae Si OS DE 1.12 26 17 
Jan. 34 LD. Borner. a. i ea .98 19 12 
TA 0 IY ane bis sarang s spe n ns rar a Lt EL a Dl oa 1.32 44 28         
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Daily discharge, in million gallons, of Kalihiwai River mear Hanalei, Kauai, for the 
year ending June 30, 1917. 

  

  

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

58 13 8 13 24 53 15 22 Aerie. 
24 27 9 12 24 38 20 20 22 nea 
43 27 8 10 20 43 17 Sh ann) ean ven 
43 53 Y 10 34 101 37 Bs cal aa. 
22 53 8 12 27 53 3 Na Lee. hl 

20 17 7 10 20 58 20 Jus Deasl ae rena cede niet 
17 34 12 9 48 63 Sls. ca RE Ea 
15 22 9 9 68 34 QOL sas] de te oe dan 
15 20 9 12 68 30 19 eet ren of res 
37 15 9 9 34 27 Bri a 

15 15 10 8 43 20 Of at ele sd 
24 15 9 8 24 24 2 I Ie WR 
30 13 8 20 38 O5l) es ea Ae ay 
34 17 9 12 17 22 IBY br Yaa 
20 34 9 10 30 17 VL Treinen lees n ne 

24 17 9 12 20 27 
68 20 10 22 22 30 
48 20 13 48 95 166 
24 30 13 53 27 73 
27 27 12 27 48 34 

30 15 12 24 151 27 
20 1 30 22 53 24 
15 13 17 27 30 48 
13 12 15 73 24 63 
13 10 15 73 43 24 

12 9 43 30 34 20 |. 
22 9 48 30 22 20 
15 9 53 68 58 27 
13 9 22 73 83 83 
12 8 15 53 78 34 
15 Sileeesnss Bd 1..." 24                         
  

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

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

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Second- | wiion | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

Jy... Bs ra as aes 68 12 24.8 38.4 768 2,360 
Aust. ees aE 53 8 19.7 30.5 610 1,870 
Seplember.. aot proc. t Sandie. ttn 53 7 15.3 23.7 458 1,410 
OCIODeT. on i i Le 73 8 26.5 41.0 822 2, 520 
November... oo an. a eas ok 151 17 43.0 66.5 1,290 3,960 
December... .. iota 166 17 43.4 67.1 1,340 4,130 
JMATY in. a a 138 13 35.8 55.4 1,110 3,410 
February .o oc. aha 27 9 12.5 19.3 349 1,070 

PCH. dl. vii. shame anne 234 12 54.4 84.2 1,690 5,180 
JUNe 20-800: boi tea 22 15 17.8 27.5 96 2             
  

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

Location.—Two miles west of Kauai Electric Co.’s power line and 10 miles south 

of Hanalei. Trail to station leaves power line at pole No. 485. 
RECORDS AVAILABLE.—January 26, 1914, to June 30, 1917. 
GaGeE.—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. 
  

1 Corrected elevation; formerly published as 750 feet.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.05 feet at 11 
a. m. March 14 (discharge, approximately 2,260 million gallons per day, or 3,500 
second-feet); minimum stage recorded, 0.6 foot September 4, 5, and 19 (discharge, 
29 million gallons per day, or 45 second-feet). 
Maximum stage recorded during period of record, 9.7 feet (new datum) Sep- 

tember 26, 1914 (discharge, computed from extensions of rating curve, approxi- 
mately 3,800 million gallons per day, or 5,880 second-feet); minimum stage 
recorded, 0.4 foot (new datum) March, 1914 (discharge, 24 million gallons per 
day, or 37 second-feet). 

Diversions.—None above station. 
REeGurATION.—NoODeE. : 
UrrLizatioN.—Irrigation, power, and domestic supply. 
Accuracy.—Records good. 

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

  

  

  

Discharge. 

Dat Made b nos ate. ade by— eig +1h0 
(feet). | Second- Mim 

feet. gadons 
per day. 

Sep 20 Wa V. Ody it in. se ales ia eb SS Baan es 1:27 124 80 
NOV. 1D | DR, TIOTNEL. . . ccciceir- rossi sr eaves nests reenstpotnacs ine 1.43 158 102 
Jan. 15 ]..... BO. ic insite nen ies sera a Ses eh eis HE ene a ee a .76 . 65 42 
June 19 |..... 3 Lr A a dr Pe 1.02 109 70       
  

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

  

  

    

    

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

59 43 32 50 82 152 102 48 224 236 
54 76 34 43 70 118 148 158 119 128 

110 102 32 40 59 82 128 79 72 102 
110 102 32 37 70 183 190... ...- 94 86 
64 82 29 43 126 102 148 1... 65 102 

50 64 29 43 88 82 163 \:....-- 48 102 
43 64 37 37 143 110 02... os 43 224 
40 76 37 37 255 88 79. eennn 39 390 
37 70 43 40 194 70 08d eeeees 35 190 
37 54 40 37 102 102 59 iiss 39 110 

Hn vein 37 46 37 37 110 59 Bsn ans 249... ..... 27 79 
i ne 46 43 37 40 88 59 snes 236 |... 27 65 

errs cman 64 43 37 43 64 64 48 Kec nannn 625: neces 24 65 
MM... ... 102 40 34 40 50 76 43 finesse 935-1... 31 53 
ED tie anes 64 70 32 40 64 59 BO feaianun 465 {..oosen 31 65 

AG ey aa 64 70 32 40 54 54 40 02 eau 39 119 
ei ea cisancns 228 54 34 46 50 76 S05 rhs 148 72 43 276 

IB decane nuns 143 76 32 64 183 118 108 1c oeaas- 79 65 224 110 
10. eae, 76 76 29 110 88 835 935 94 79 53 505 72 
0 en 82 88 34 88 88 201 372 86 128 48 249 59 

OL oiceneinany 88 102 a7 70 335 128 148 86 119 43 128 43 
rs cae 70 76 70 59 118 110 119 86 79 48 79 39 

sida sna 54 H4 59 70 76 148 128 86 94 65 65 35 
0 edhe sae. 46 43 54 88 64 445 290 79 79 48 59 31 
sted an 43 40 50 390 70 224 128 79 59 48 59 31 

20 sic unrcnannn 43 37 152 134 95 110 102 65 212 43 48 27 
tees caunarinea 50 34 143 82 64 94 86 72 138 43 79 27 

OR vain 43 34 143 318 88 86 79 79 94 43 110 27 
issn eras 43 34 88 410 152 236 aay. 79 39 94 27 
Bs se lae sane 43 | 32 59 172 228 224 BD eases hemsn nen 79 148 27 
lac. 43 82 Jecacon 126 (.0.-a 128 3 sR dns nea ba 158. Lt cuee                     
  

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

  

  

  

  

  

    

Discharge. Total run-off. 

Month. Million gallons per day. 

Second- | wnion | Acre- 
( es gallons. | feet. 

Maximum. | Minimum. | Mean. ines 

aly. ot ha ee 228 37 67.0 104 2,080 6,370 
VOTE RR ER 102 32 59.9 92.7 1,860 ,700 
September 152 29 51.3 79.4 1,540 4,720 
OCLODeLL nossa ben. sass dvd messin 410 37 92.7 143 © 2,870 8, 820 
November... i... ..i citi ha sities 335 50 111 172 3,320 10, 200 
Devember. ....ooi cin iat 835 54 149 230 4,620 14,200 
Janay... .. i i ae 935 39 159 246 4,930 15,100 
Mar. 1-29... .. resi danse dads 935 59 201 311 5,820 17,900 
ADE, 37-30. 0. Lt la ssi 79 39 52.6 81.4 37 2,260 

BY it ee st Pi eat ae ea 505 24 96.9 150 3,000 9, 
JUNO os ss smnsnasiiinssnmnsmns iesesen 390 27 98.2 152 2,950 9,040         
  

HANALEI RIVER NEAR HANALEI, KAUAI 

LocaTioN.—About 5 miles up the river from Hanalei. 
REcorps AVAILABLE.—December 28, 1911, to June 30, 1917. 
GaAGE.—Inclined and vertical staff on left bank. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable. 

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.55 feet Decem- 
ber 18 (discharge, approximately 8,000 million gallons per day, or 12,400 second- 
feet); minimum stage recorded, 6.6 feet in September (discharge, 53 million gallons 
per day, or 82 second-feet). 
Maximum stage recorded during period of record, 17.52 feet at 4 p. m. September 

26, 1914 (discharge, computed from extension of rating curve, approximately 
14,000 million gallons per day, or 21,700 second-feet); minimum stage recorded, 
6.21 feet March 25, 1914 (discharge, 26 million gallons per day, or 40 second-feet). 

Diversions.—China ditch diverts water above station. 
REegurATION.—BYy diversions only. 

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

Accuracy.—Gage read twice daily. Discharge determined from rating curve well 
defined below 1,000 million gallons per day. Records fair for all stages. 

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

[Made by D. E. Horner.] 

  

  

  

Discharge. 

D hoc: ate. eig ts 
(feet). | Second- Mijjion 

foci. |. 52 Ons 
+ | per day. 

J IY OR. aaa ai el Cas aaa hn we An EAR Rw ene ales 3 6.71 134 69 
ADT. 20 Ed lL LE EL ited na at 6.88 143 92 

AYO. vss rnitse timing uni s wants n Atl Ee Ca EVE « «Sa se teins ag sine de Hee aie 6.76 113 73       
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Daily discharge, in million gallons, of Hanalei River near Hanalei, Kauaz, for the year 
ending June 30, 1917. 

  

  

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

Nit i cdeadvnts 320 ‘73 53 95 164 400 180 108 73 134 { 1,060 320 
i ans sve 120 164 63 84 370 320 200 320 63 120 148 148 
Bu 164 148 53 3 520 180 320 134 63 200 120 148 
Anil al oes 164 200 63 73 320 580 295 120 108 120 180 148 
De ca mann anes 120 120 53 73 295 . 460 680 120 95 108 108 180 

ei nes 95 95 53 73 270 400 180 108 148 108 95 270 
Sid ean 84 200 95 63 345 645 164 95 295 108 84 | 1,240 
Sarl day. 3 148 63 63 | 1,140 430 148 84 120 95 73 . 460 
adit. 73 95 95 95 610 164 134 84 715 120 73 430 

1 EA a 73 95 73 v3 220 164 180 84 148 148 95 200 

Ban 84 95 73 63 180 148 164 84 148 134 95 164 
a. 73 84 53 63 164 180 134 73 550 320 84 148 

Bo. toe... 164 84 73 3 134 200 120 84 890 270 84 108 
Utama ol 270 84 53 95 120 148 108 84 | 3,500 164 95 108 
dD seein is 148 200 53 73 200 120 108 84 | 3,670 164 63 108 

16 or aon 164 95 353 95 148 180 | 1,240 73 | 2,600 180 3 645 
hv RA ph 610 148 73 120 120 148 | 1,170 73 370 134 120 | 1,400 

Ba on 270 164 73 164 460 | 2,450 295 73 320 120 820 220 
Le 134 148 73 370 164 785 | 2,350 84 180 108 | 1,600 164 

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

Oa am 180 134 63 120 | 1,030 200 245 84 785 95 925 148 
DD ceil 108 134 680 148 295 220 220 73 370 108 490 120 

te wie alas 95 84 245 164 180 370 148 73 220 164 148 95 
Ae 84 180 95 370 148 750 295 180 180 95 134 95 
eases 73 84 95 960 220 245 245 148 245 95 120 84 

O08. Sic ciety 148 73 960 200 220 180 164 148 | 1,030 95 134 84 
aint st ais 370 3 245 220 148 245 148 120 245 95 108 84 

BS 73 63 220 785 220 270 164 108 220 95 95 84 
2 er a 73 ‘3 134 680 320 | 1,400 64 1.000. 164 95 164 84 
00. a ote 63 63 108 320 550 295 16d. x 148 180 295 84 
BY. i 95 63.1.3... 4B sais 200 1341. nuns 1340.0. i. 400:4..%....                         
  

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

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

  

  

  

  

        

   

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Stone Million | Acre- 
gallons. eet. 

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

JOY... add Ll Gl SR NE 610 63 152 235 4,710 14,500 
BAUCUS. oo cvois win ib wee ATS ed mila 200 63 118 183 3, 660 11, 200 

September. .. oe 960 53 138 214 4,150 12,700 
October...... 960 63 202 313 6, 260 19,200 
November. . . 1,140 120 314 486 9,420 28,900 
December... ... 2,450 120 411 636 12,700 39,100 
January.... 2,350 108 346 535 10, 700 32,900 
February . 320 73 106 164 2,980 9,110 
March.. 3,670 63 618 956 19,200 58, 800 
April. 320 95 136 210 4,070 12,500 
MY tea LT oa ae, 1,600 63 285 441 8, 830 27,100 
{FETT Vi be Re ot See ah 1,400 84 257 398 7,720 23,700 

PO YOO ee es hemes ba aan 3, 670 53 259 401 94,400 | 290,000             
  

CHINA DITCH NEAR HANALEI, KAUAI. 

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

REcorDS AvAmLABLE.—March 17, 1914, to June 30, 1917. December 28, 1911, to 
September 30, 1913, at old station a quarter of a mile below present station. 

Gaae.— Vertical staff on left bank. 
Di1SCHARGE MEASUREMENTS.—Made from plank.
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CHANNEL AND coNTROL.—Cut in clay and gravel; subject to growth of grass and 
weeds which affects stage-discharge relation. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.55 feet June 7 

(discharge, 32 million gallons per day, or 50 second-feet); minimum stage recorded, 
0.45 foot January 15 (discharge, 8.8 million gallons per day, or 13.6 second-feet). 

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

Reaurarion.—By head gates. 

UriLization.—Irrigation of rice and taro. 

Accuracy.—Gage read twice daily. Stage-discharge relation rather unstable owing to 

growth of aquatic plants. Records July 1 to October 31 poor; those for November 
1 to June 30 fair for all stages. 

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

[Made by D. E. Horner.] 

  

  

  

Discharge. 

Dati rg ate. : eig Tin 
(feet). | Second- | Million 

feet. ga Long 
per day. 

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

  

        

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

  

  

  

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

Veoiia ano, 28 26 22 20 22 22 | 10 22 16 18 24 21 
venir 25 27 22 18 22 2 1 14 16 18 18 20 

Banh naa diene 26 27 21 18 20 2112 11 16 21 17 19 
de Sannin edi 25 28 22 18 24 24 | 12 10 18 18 19 19 
I ee 24 26 20 18 23 22 | 14 10 18 18 16 19 

Besdcitnsin ren 23 26 21 18 22 20 10 10 18 18 16 20 
as annsoases 23 24 23 16 24 241 10 10 21 18 16 27 
Bisesnnr tansy 23 22 22 16 25 21 9.6 16 18 17 16 25 
FAR 22 26 23 17 24 20 9.6 16 22 18 16 22 

We enesecs ona 23 25 22 16 22 20 12 16 18 18 16 19 

24 24 22 16 22 81:10 16 18 18 16 18 
26 24 20 16 21 18 9.6 16 21 22 16 18 
27 25 19 18 19 20 9.1 16 22 22 16 18 
28 24 19 18 18 18 9.1 18 28 18 16 21 
28 23 19 18 22 18 8.8 18 27 21 17 24 

28 25 19 19 19 191-21 17 24 19 18 26 
28 26 21 21 18 18321 16 17 18 20 28 
27 27 22 22 24 24] 11 18 16 18 26 22 
25 26 22 24 22 18) 25 18 14 18 27 20 
26 27 21 22 20 12 14 17 23 7 22 19 

ths aks 26 26 21 22 25 12:11 18 18 17 22 19 
eis ars s es 25 26 20 21 23 124 :10 16 16 17 19 19 

SF on 24 24 26 22 21 14 9.6 16 14 16 19 18 
2 anaes 23 24 23 24 20 19; 12 16 14 16 18 18 
NAR 24 24 23 26 22 11] *10 16 14 17 18 18 

20 cicvsnsnress= 25 24 26 22 22 10] 10 16 20 19 18 18 
imine ans 26 23 20 22 19 IL] 30 18 15 18 18 18 

DS. Seni raw. eek 25 23 21 26 22 12 12 16 14 18 19 18 
0. ese ie 25 22 22 26 23 IS 12 ewes 14 17 18 18 
90. bee soenaiva 26 22 22 26 24 12 no... 14 16 20 18 
Sliuiain niin 25 22. neds 24 11 100" lewewaes 16 he 22 ates                         
  

Note.—Discharge July 1 to Oct. 31 determined by shifting-control method; Nov. 1 to June 30 from well- 
defined rating curve.
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Monthly discharge of China ditch near Hanalei, Kauai, for year ending June 30, 1917. 

  

  

  

  

        

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | winjon | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

JULY ci dats ste Sn wi alas via sian s sivw nirs 28 22 25.3 39.1 783 2,410 
ANUS, crater abs 28 22 24.8 38.4 768 2,360 
OD OID ae. os css iar snes in amin 26 19 21.5 33.3 646 1,980 
OO ODEr iwc ai cater nak es ease 26 16 20.3 31.4 630 1,930 
NOVOIIDEL c= a vss vs same dears ans svn 25 18 21.8 33.7 654 2,010 
Peceber:... «id. Joi eet RT 24 10 17.5 27.1 541 1,660 
ER RR SE CL ai 25 8.8 11.9 18.4 367 1,130 
RODLIDIY . os len ws Wc mews nnn 22 10 15.6 24.1 437 1,340 
March... oii uie ress vans 28 14 18.1 28.0 560 1,720 
Ap Ria 22 16 18.1 28.0 544 1,670 
MAY. cio i stiav nis. rns se pspentnn 27 16 18.7 28.9 579 1,780 
TUBE... canes rn cidnis de saan tome iad 28 18 20. 1 31.1 604 1,850 

NG VOAr. ciove er aagrrassarsern 28 8.8 19.5 30.2 7,110 21,800         
KUNA DITCH NEAR HANALEI KAUAI 

LocaTtion.—A quarter of a mile below intake and about 3 miles southeast of Hanalei. 
RECORDS AVAILABLE.—July 1, 1916, to June 30, 1917. January 17, 1912, to Sep- 

tember 30, 1913, at old site 500 feet below intake. 
GaAGcE.— Vertical staff. 

DiscHARGE MEASUREMENTS.—Made from plank at gage. 
CHANNEL AND cONTROL.—Channel about 5 feet wide and 3 feet deep, cut in firm 

earth. Stage-discharge relation sometimes affected by growth of grass in channel. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.3 feet April 3 

(discharge, 36 million gallons per day, or 56 second-feet); minimum stage re- 

corded, 0.9 foot January 25 (discharge, 3.2 million gallons per day, or 5 second- 
feet). : 

Diversions.—None above station. 
RecurATION.—By head gates. 

UrrnizaTion.—Irrigation of rice and taro. 
Accuracy.—Gage read twice daily. Determinations based on rating curves well 

defined between 10 and 25 million gallons per day. Records fair for ordinary 
stages. 

Discharge measurements of Kuna ditch mear Hanalei, Kauai, during the year ending 
June 30, 1917. 

[Made by D. E. Horner.) 

  

    

  

Discharge. Discharge. 

Dat oe Dat age, ate. eig +11 ate. eig Fh 
(feet). | Second- Million (feet). | Second- | Million 

feet. Sayons feet gallons 
per day. per day. 

2.19 28 18°|f Jan, 16... 1.82 20 13 
1. 87 20 13 {| Apr.12... 2. 26 16 17 
1.91 22 14 || May 10.... 2.67 30 19                     
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Daily discharge, in million gallons, of Kuna ditch near Hanalei, Kauai, for the year 
ending June 30, 1917. 

  

  

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

dat Sais iaedats 20 18 | 14 12 13 | 18 6.6 9.8 18 30:1... cuu 15 
Bil side singe 18 241 15 12 13 16 10 12 18 16 18 
Biased 18 24 6.1 10 12] 14 6.6 10 18 33 18 11 
RE MT 20 25 9.8110 |. FY 5.6 9.8 23 26]... 11 
Dect evcsi ives 20 20 | 14 11 41 15 emcees 9.8 21 27 16 11 

Bandi iv devon 16 19 14 10 15| 14 5.6 17 24 25 15 28 
dei Sh Becais 15 26:20 10 15 fans dts 5.6 | 24 24 24 Wi....... 

8 riba aie 14 23-46 OB eas 14 5.2] 22 21 24 WK iec...os 
Dee ibn 12 20| 23 11 18 14 5.2 22 Jeu ovis 14 ii 

20... eieae 15 20. 17 10 14 | 14 6.1:1:21 18 24 19 11 

31... 18 19: 517 10 14 | 13 5.6} 21 20 24 19 11 
dD incon 20 18 | 14 9.8 14 14 £8 [721 levies 22 18 11 
AF oceania 23 19 | 14 11 12| 14 8.20 20 4... ees 26 18 11 
Mo canes 25 18 | 14 11 12415 4.8024 SN... con 26 18 10 
15 ste woah 21 25] 14 10 14 | 12 4.8 0-0) Cleecncs 27 19 11 

16... colin: 21 20 8.6 {11 12 Feldvica 20 ev.s. is 24 OD ye fede 
A i epi Se i 22: 16 12 2a 14 ioe, 20 20 24 24 
AS eet ae 23 2047 18 12 16.00 56| 22 18 I ian slew Some 
10, ae 19 18 | 18 16 15. ec. cadtleen mis 21 17 My... 12 
0 at ns 20 26117 13 14 | 14 4.81120; foevuuan Wifeu-assi 15 

aariniivaidae 20 21.15 1 A Py 14 AALS le. cas 19 18 15 
DS eve tensa 18 Tans 12 17 14 4. 19 19 21 17 18 
2 ie aeiihenavy 5 18 | 19 13 141 15 3.6 19 17 18 12 18 
oa 17 18 | 20 16 Hid cot 4.0 | 18 15 21 11 18 
Pens cite nme n eins 15 18.4 20 Hee cue 16 | 15 3.2] 18 21 21 12 23 

2D. iia 15 7 = 14 173 13 11 18: lve. duue 23 12 23 
sale sedans 18 17 18 14 14 14 10 20 20 21 12 22 

DS te aaa 18 AG 17 Le tae aves 12 12 18 18 24 17 23 
rT aes on 17 17 ¢ 20 Sele anien 189%......-1:112 even 17 23 17 22 

S30: cba SE 17 15 13 Wn 46: 10% fee ineei 16 21 21 21 
retrain 19 15: .eums WB oh. 743 0:8. aes 130s 21 lai en                         
  

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

LUMAHAI RIVER NEAR HANALEI KAUAI 

LocaTioN.—About 6 miles above mouth and 10 miles by road and trail from Hanalei. 
RECORDS AvAmLABLE.—May 23, 1914, to June 30, 1917. 

GaGE.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made from cable or by wading. 
CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above and 100 

feet below gage; stream bed very rough; right bank vertical; left bank slopes 
gently. Control composed of boulders; shifting. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.0 

feet at 3 a. m. December 19, 1916 (discharge, computed from extension of rating 

curve, approximately 4,600 million per day, or 7,120 second-feet); minimum 
stage recorded, 0.6 foot April, 1915 (discharge, 20 million gallons per day, or 31 
second-feet). 

Minimum stage recorded during year, 0.55 foot September 13-17 (discharge, 

30 million gallons per day, or 46 second-feet). 
Diversions.—None above station. 

REGcULATIONS.—None. : 

UrrmuizatioN.—Small part of flow is diverted for irrigation of rice and taro. 
Accuracy.—Determination of discharge based on a continuous record of gage heights 

and well-defined rating curves. Records good for all stages.
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Discharge measurements of Lumahai River near Hanalei, Kauat, during the year ending 
June 30, 1917. 

  

  

  

Discharge. 

Dat : Made b no; ate. ade by— eig as 
(feet). | Second- Aition 

feet Salons * per day. 

July 27 We V. Hardy. cof ioattiracare. satin sire to emai ell U000 0.67 68 44 
Sept. 27 |....- EDR LO IG Die MI RS Arata fl 1.18 178 115 
Apr, 18 1....; BO, oot BE ts De pu Ted vn awe WE Han oS de ee tia Le Phe .40 84 54 

20.0 D2 uTIOTner... ot ca it cs dei pave ool se ewan sim nts Bay rs rine pe SO .22 34 
9%). cet 0% ale SRS a SS hE en IR .30 57 37 
30:{-.--- 1 PE ag Loe ST ig Re SRR Te . 68 117 

Moy ::1:]-.--- 00. ies ss erent nt A ede AE SOE 2.11 606 392 
Ts. LE ER CUES INI Sr Te Cae Shatin ita aly MOT. Del Lost 1.65 357 231 

June 15 1....; QO. erence ie fe ee tiie de Rr He ay sh os .40 75 48           

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

  

  

    

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

A doh 70 39 39 178 102 178 297 43 43 47 113 79 
De cid aaa 50 78 39 178 120 148 218 101 39 47 66 52 
Beis names 63 102 34 178 120 102 369 56 43 43 47 47 
dN eae 158 70 34 178 189 200 280 52 107 47 47 56 

Ds i ld ie 158 78 34 178 102 168 248 47 95 43 43 89 

it ee lita 86 50 34 178 70 158 156 47 113 47 43 126 
Ot i aN 70 63 56 178 86 200 140 47 95 47 43 89 
ERR SE 56 78 44 178 78 111 89 47 72 47 39 107 
OF dR a 56 50 44 189 44 94 66 47 101 52 39 77 

0. h a. as 56 44 39 189 56 200 61 47 GIB en 43 61 

56 39 34 178 86 102 56 47 43 52 
+ 50 44 34 212 120 148 56 43 39 47 

86 50 30 225 168 148 47 52 43 47 
86 39 30 225 178 158 47 66 43 43 

148 78 30 212 250 148 43 47 43 52 

16. cca. 86 56 30 225 265 212 218 47 3a. J 56 140 
I a 120 44 30 200 280 225 428 47 101 47 77 148 
ARG ada ila, 178 78 39 178 362 790 107 61 95 47 428 89 
0. aaa 138 63 50 138 200 790 280 56 95 47 314 66 
20 aes 78 78 39 178 158 264 165 47 77 43 101 56 

aces 78 78 44 178 450 264 83 56 61 43 66 47 
ita gsie ss ans 78 63 56 225 129 264 66 47 52 43 52 47 

DB aie te 63 44 70 295 78 468 61 43 56 47 52 43 
anh 56 39 63 345 63 468 140 43 52 39 47 43 

I uli eis Senden vd 50 34 56 265 78 264 72 43 47 39 47 39 

OB ok Sasa ee 50 34 50 138 86 218 61 43 107 36 43 39 
nial is sinlmnhinimn 39 34 102 78 86 194 56 47 52 43 52 39 

Rt Sa. 39 39 148 111 295 297 56 52 47 39 56 43 
Os. Cia naan 39 39 138 178 398 369 LP 47 43 47 39 
80... eas 39 39 168 63 432 194 fy ena 43 56 56 39 
SY). at. 39 BY l.caiaat Od... 165 47 1... >. AB reise BB                         
  

NoTe.—Discharge determined from rating curves applicable as follows: July 1 to Dec. 19, well defined 
below 300 million gallons per day; Dec. 20 to June 30, well defined below 600 million gallons per day. 
heights not recorded Apr. 10-16. 

Gage
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Monthly discharge of Lumahai River near Hanalei, Kauaz, for year ending June 30, 1917. 

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | willion | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

July. tev cabaret 178 39 78.0 121 2,420 7,420 
AVRO a le 102 34 54.9 84.9 1,700 5,220 
Sepleriber. .. . oi aa tessa asa 168 30 54.6 84.5 1, 640 5,030 
na i LS 345 63 185 286 5,740 17,600 
INOVEINDET, i. eats ich se ah aia 450 44 171 265 5,130 15,700 
DD OCOMIDET evo Te cee seine aS min maine 790 94 249 385 7,710 23,700 
JONaWY.. Ri. 428 43 133 206 4,120 12,700 
Nebranry. .......0. coh... omen seeas 101 43 50.8 78.6 1,420 4,370 
AOI cet Fe Ui ie ve a are atin 248 39 78.0 +121 2,420 7. 
LR ER SR IN pt PR 428 39 BY 114 2,280 7,010 

Sater. Ll ry a 148 39 64.6 100 1,940 5,950             
  

WAIOLI STREAM NEAR HANALEI, KAUAI 

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

RECORDS AVAILABLE.—June 30, 1914, to June 30, 1917. 
GaGceE.—Stevens water-stage recorder. 

DiscaEARGE MEASUREMENTS.—Made by wading or from cable at gage. 
CHANNEL AND cONTROL.—One channel at all stages; straight for 50 feet above and 20 

feet below gage; right bank steep; left bank slopes gently. Control composed of 
boulders; shifting. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.15 

feet at 6.30 a. m. December 19, 1916 (discharge, computed from extension of 
rating curve, approximately 1,200 million gallons per day, or 1,860 second-feet); 

minimum stage recorded, 0.6 foot July 22, 1914 (discharge, 2.0 million gallons per 
day, or 3.1 second-feet). 

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

Diversions.—None above station. 

RecuraTion.—None. 

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

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

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

  

  

  

     

Discharge. 

Dat Made b noose. ate. ade by— eig 13% 

(feet). | Second- Million 
fool, [Eons 

der day. 

BED: BO Ja Wie sV ov BLATANT «ve sii xiotatn Bowie & oie witlern i shins + vos iis imide aiginte 131e0e £o'2 1 22 14 
ETD Le a Ce ae PUN a Natasa SSR IE SDE 2.80 402 260 
Avr. 19... AO a er i a a a i prec re Pan 1.28 18 12 

20 |... do... Piles aid di a HE a ea na As hs wae 1.20 17 11 
June 14|..... +L MESES RAL IRL ea i Sr ne 1 16 10.5          
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Daily discharge, in million gallons, of Waioli Stream near Hanalei, Kauai, for the year 
ending June 30, 1917. 

  

  

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

Liaise 18 14 9.5 | 14 32] 16 11 16 94... 
aaa wae nnae 14 14 9.5] 14 28 | 48 22 19 43 | erway 

Eres rinsyeas 14 16 9.5.11 16 | 53 11 19 28 86 
TRI 14 14 | 11 11 721 86 9.5 16 Porise ~ 
RE 32 14 | 14 11 19 32 8.0 14 So cma 

0 es nnn a nann 19 7 11 11 11 | 32 8.0 11 100 oie: 
Fuk vouseinunne 25 14] 11 9.5 25 16 8.0 9.5 16... 
Sasa sme swags 25 14 9.5 9.5 141 1 8.0 9.5 16 1s. cain 
SY oe on nna pee 14 221 11 11 161 11 8.0 9.5 4. 

30 iia. 1 22 9.531 25 7.0 8.0 9.5 14 19 

XU ra sein 11 32 9.51 11 11:22 8.0 11 14 16 
LY A ong 22 19 9.51 1 167 16 8.0 11 a ea 
do alanis 32 14 9.5 | 14 197 1 8.0 11 cll a. 
A ee cine ain 19 32] 11 11 22 9.5] 28 11 me 
AD. dearer 28 221 16 9.5 145 8.0] 11 16 16 (-.... 

0 ie 32 14 1:11 16 16 | 94 9.5 22 9D Yonmemns 
Mr... 43 “in 16 32 | 226 8.0 19 35 faeenm 
AS. carci waar aa 25 14 | 14 16 59 35 8.0 16 179)... 
19.0. 00 25 14| 11 28 310 | 102 16 16 1380.0. 
0. even a smn 35 16 8.0 | 22 35 9.5 11 33 4s.ave.n 

et ara rmanas 39 16 5.0; 19 28 | 22 19 nu 32: {s vale 
DD rs ata sana 43 53 8.0! 39 32 | 16 14 11 2 ann 
snes snes 48 19 8.0 25 65 | 14 9.5 16 224i. 
A cirrus 53 19 8.0 53 168 | 53 8.0 22 lana 
OB: a SEA 35 25 9.5| 59 59 | 19 8.0 19 Bes 

0c iiriearansr 19 21.11 48 16 7-16 8.0 16 2. 
SRE 22 28 | 14 43 7:16 9.5 b  Eorgl ERATE BR 
2S nares 16 22 16 59 22 | 28 32 25 i Se te eee 
20: ll 16 16 9.5] 78 7882s fs oD aan th 
Oct vin aes 11 14 | 14 25 = EYL Ee HE a 480 aaa: 
1 Rh 16 ny. 22 22 Melo AE a ea a nies                         
  

Nore.—Discharge determined from rating curve well defined below 350 million gallons per day. Gage 
height not recorded on days for which discharge is not given. 

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

  

  

  

  

    

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- Mill on Acte- 

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

FUlY ds aes ss ontninnisn gos nsnasnnn 11 25.0 776 2,380 
August..... . 11 19.2 594 1,830 
September. . 8.0 10.7 322 9 
October..... 9.5 23.8 738 2,260 
December. . . 11 - 42.7 1,320 4,060 
January..... 7.0 36.8 1,140 3,500 
February 8.0 11.6 324 997 
March. . 8.0 27.3 845 2,600 
ADH As eA 9.5 16.3 490 1,500 
May Los. oi is nie 14 36.8 956 2,930             
  

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

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

Recorps AvAariLABLE.—East Channel, February 25, 1912, to December 18, 1916; West 
Channel, December 30, 1911, to December 18, 1916. 

GaAGe.—Inclined staff in each channel. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge over each channel.
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CHANNEL AND coNTROL.—The river divides a short distance above power house and 

a station is maintained on each channel to obtain total flow. Fish dams built by 
the natives at the point where the river divides shift the water from one channel 

to the other. Control for east channel composed of boulders; fairly permanent; 
control for west channel composed of boulders; shifting. 

EXTREMES OF DISCHARGE.—East channel: Maximum stage recorded during period 
of record, 15.0 feet December 18, 1916 (discharge, computed from extension of 

rating curve, approximately 3,000 million gallons per day, or 4,640 second-feet); 

minimum stage recorded, 6.5 feet August 3-6, 1913 (discharge, 3 million gallons 
per day, or 4.6 second-feet). 

West channel: Maximum stage recorded during period of record, 9.0 feet at 5 

p. m. September 26, 1914, and December 18, 1916 (discharge, 1,500 million gal- 
lons per day, or 2,320 second-feet); minimum stage recorded, 5.4 feet, frequently 

(discharge, 53 million gallons per day, or 82 second-feet). 
Diversions.—Water diverted for power development above stations is returned to 

river again just above station on west channel. 
REegurarion.—None except by diversions. 

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

West channel: Records fair below 400 million gallons per day. 
Gages read twice daily. 

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

  

  

  

Discharge. 

Dat Made b ng, ave, ade by— eig 114 
(feet). | Second- lion 

feet gallons 
. per day. 

July 26 W. VN . ard. oe. i ot aims snnisnsnsnsannnblonsnian ad 7.55 59 38 
NOV. 24 | D. EB. HOOT, . cu srsscsssvannnssinnnennnonsnssrssnsmnmsens EA 8.09 104 67           

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

  

  

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

1 236 37 42 42 42 137: 1-16... 270 48 37 48 42 164 
2 73 92 55 37 37 12073077. .c 345 73 42 48 42 55 
3 92 106 42 32 382 79.1018, 174 164 55 42 420... 
4 164 99 42 32 450 73 1 39..4x 48 92 113 155 55 oss 
5 48 48 42 59 214 73 || 20 85 113 52 55 55 Je onrwe 

6 48 48 42 48 395 55 || 21.. 59 73 52 55 Tess 
7 40 155 92 42 510 184 || 22.. 48 48 155 55 146... 
8 37 52 7: 24 SHE 282 73 1 23.. 40 42 63 48 3 is 
9 37 52 92 55 247 184 || 24.. 37 42 48 137 8 [oom 

10 37 45 55 48 73 73 (| 25 37 42 85 358 V9 eunenan 

11 42 37 55 37 358 55 || 26. 37 42 155 73 3 as 
12 42 37 42 32 48 3 |i 27. 55 42 73 55 Sees 
13 174 45 42 37 42 63 || 28. 48 42 184 420 AY 
14 155 128 42 42 42 55 || 29. 37 42 55 120 258 Loan 0 
15 68 113 42 42 146 55 || 30 42 42 42 184 92-1. 

31 37 42 leone 8 Ye vu vnstjtisndits                               

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

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | million | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. ; 

JY. od oith atin bes ata siiys 345 37 86.8 134 2,690 8,260 
AUTOS rt 2 ole oi vainnn ss dni 3 ainiann s 164 37 67.2 104 2,080 6,390 
SoD CIOL. sss vss Fat sta sre snr we 184 37 66. 0 102 1,980 6,080 
NOVOmberLsl, ih. Jie ci ed sen 792 37 215 333 6,440 19, 800 
Docomnhor 1-17... vase env csessevnien L 184 55 92.4 143 1,570 4,820             
  

The following discharge measurement was made of the west channel of Wainiha 

River by W. V. Hardy: 

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

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

  

  

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

j 180 67 67 67 85 166.1116... 180 85 60 76 85 128 
0. 105 116 85 60 76 116 5-17 .e 262 116 67 76 85 85 
BS. .u 116 128 67 53 245 1051/18... 152 180 105 67 279 806 
dan. 152 128 67 53 279 10511:19.. .. 85 128 152 140 1051......- 
Deine 85 85 67 95 152 105:i%:20. . .. 116 140 85 95 1038]. se 

Os 85 85 67 85 262 ST = 105 105 85 95 482 lvunannn 
teins 67 140 116 67 386 140122. ... 95 85 166 95 Sl niin 

Sis 67 85 07 Yan 245 1051.23... -.. 67 67 95 85 103 ....... 
pg 67 85 116 95 196 1401-24. ..% 67 67 85 128 105 i. 

10... 67 76 85 76 105 105 11:25... 67 67 128 279 105! [iia ws sine 

1.... 76 67 85 60 405 85:20. ic. 67 67 166 105 125]. .-.-n 
12... 76 67 67 53 85 105-27. ... 95 67 105 85 105 0. us anin 
13... 152 76 67 60 85 95 1 28.... 85 67 166 350 152 1...nvivie 
14... 140 152 67 67 85 S35 020, ox. 67 67 85 128 196i. a 
15... 95 152 67 67 128 $3 1-30. ... 76 67 67 222 462. 

31... 67 07... 305 oni eae                             
  

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

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

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Sosonls Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

BT it a 262 67 103 159 3,180 9, 800 
Abus S00s 0. ta 180 67 95.2 147 2,950 9,060 
SOD OMIDOL. ites sans sas nsananaasa 166 60 92. 5 143 2,770 8, 520 
INOVEIIDOL. . ioc damimnnnn assassins 482 76 182 282 5,470 16, 800 
Decemberi=18........icercrscncane. 806 85 147 227 2,650 ,           
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Miscellaneous measurements on Kauat for the year ending June 30, 1917. 

  

  

  

    

     

Discharge. 

Dat St age. ate. ream. Locality. eigh AFIT 
? (feet). | Second- Mion 

feet. $5 ons per day. 

July 26 | Wainiha River. ...| 50 feet below diversion dam at intake of..|.......... 9.4 6.1 
: Kauai Electric Co.’s ditch. 

Aug, 3 | Tributory......... Discharges into Anahola ditch 1.6 miles [.......... 3.0 1.9 
below intake. 

Slain d0e. i tsi Discharges into Anahola ditch 2.0 miles |.......... 11 .7 
below intake. 

3 | Anahola ditch..... Intake, near Beall... .... cabanssssssnanns 6. 6 
SD lowieis AOL. cuuaei ose Flume, 1.6 miles below intake... ........... 6.6 
RT 40.5. omens 2 5milesbelowinioke.............. 0... 7.5 

Apr, 22 | Opalkag........-.. One-fourth mileabovefalls, near Kapaa. ...|... 9.0 
Sépt.: 3 [ Mohihi............. Elevation 3,300 feet, near Waimea. ........ 1.2 
Dec. d do. : I 8.6 
Feb. 6.0 
Apr. 7.3 
Sept. 8.5 

Dec. 6.0 
July 51 
Sept. 49 
Oct. 57 

59 
58 

! 58 
Aug. 5 

Dec. 2.3 
4.4 

Nov. 2.9 
Dec. 1.2 

"wy 
J dO cd i eins fades Qa dvsness en TB 2.5           
  

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 AvAamLABLE.—September 8, 1913, to June 30, 1917. 

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

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 500 feet above gage. 
CHANNEL AND cONTROL.— Water drops over a 10-foot fall into pooi at gage. Channel 

in solid rock, with steep, high banks; two channels at stage of 6.0 feet and 

over. The high-water control is solid rock, but gravelsometimes collects in 

the low-water control and affects the stage-discharge relation. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 12.5 

feet at 1 a. m. March 19, 1917 (discharge, approximately 400 million gallons per 
day, or 619 second-feet); minimum stage recorded, 2.50 feet November 1, 1913 

(discharge, 0.5 million gallons per day, or 0.8 second-feet). 
Minimum stage recorded during year, 2.2 feet October, February, and March 

(discharge, 1.0 million gallons per day, or 1.55 second-feet). 

Diversions.—None above station. 
RecuraTrion.—None. 

UriLizaTioNn.—Part of water diverted 400 feet pons station for power development; 
remaining low-water flow is diverted farther downstream for irrigation of taro. 

Accuracy.—Records good for all stages, as sufficient current-meter measurements 
were made to give well-defined curves covering the periods between changes in 
control,
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    Daily discharge, in million gallons, of Kalihi Stream near Honolulu, Oahu, for the year 
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Monthly discharge of Kalihi Stream near Honolulu, Oahu, for year ending June 30, 1917. 

  

  

  

  

   

  

Discharge. Total run-off. 

Month. Million gallons per day. 
: Sogong- Million Acre- 

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

JOY... ih reeds 18 1.6 2.89 4.47 90 275 
AMTUSL.. i see shins teases tata 7.6 1.9 3.48 5.38 108 331 
Sellember. ... i. uicet Sinedee sine. 5.8 1.3 2.05 3-17 62 189 
0ClODEr. a cides spite 24 1.0 3.32 5.14 103 316 
November. . Team 38 2.2 6.39 9.89 192 588 
December. .. 39 3.9 10.2 15.8 318 970 
January.... can 54 2.6 7.10 11.0 220 675 
CDN ison tansns cas mmm angen 4.6 1.0 1.79 2.77 50 154 
arC. oo iri eens iin ania ta an 68 1.0 13.6 21.0 421 1,290 
ADT i. ci sist lene sie Ne Bats 38 1.9 5.97 8.93 173 531 
MAY. tenis Parma asian santas 21 1.9 4.87 7.54 151 463 
TUG. Pe eres wh wa rie 13 1.6 2.97 4.60 89 273 

iNET I AEE A 68 1.0 5.41 8.37 1,980 6,060             
  

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

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

Recorps AvarLABLE.—October 21, 1913, to June 30, 1917. 

Gace.—Inclined staff on right bank. 
DiscHARGE MEASUREMENTS.—Low-water discharge measured by 2-foot sharp-crested 

weir with end contractions; flood discharge measured by 12-foot sharp-crested 
weir with end contractions, which, with small weir, gives total flood discharge. 

Both weirs set in concrete. Crest of small weir is 1 foot lower than that of large 
weir. The weirs were reconstructed April 10-27, 1914, but original dimensions 
were maintained. 

CHANNEL AND coNTROL.—Channel in solid rock; straight for about 75 feet above and 

below weir; banks high and covered with vegetation. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.0 

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

0.25 second-foot). 
Drversrons.—Most of the flow at low and medium stages is diverted above station 

for domestic supply and for power development. An irrigation ditch diverts 

low-water discharge at point 300 feet below station. 
REecurAaTION.—Amount diverted above station varies. 

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

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

40532°—18—wsp 465——6



82 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

Daily discharge, in million gallons, of Nuuanu Stream below reservoir No. 2 wasteway, 
near Honolulu, Oahu, for the year ending June 30, 1917. 

  

  

  

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

Loar... 1.1 3.4 1.2 0.9 4.0 3.4 5.6 4.3 2.0 7.6920 10 
ty arn 1.0 .75 1.8; 28 5.6 4.3 1.8 7.6 18 5.6 
Sr a. 2.3 4.0 1.1 .75 1.5 4.3 4.0 4.3 4.3 YG Al 5.6 
ie es 3.7 6.5 1.1 +75 4.3 | 34 6.5 4.3 4.3 7-6 7.6 6.5 
tare tans Sana 3.4 3.4 1.1 «35 15 2.5 5.6 4.3 3.71 10 8.9 7.6 

Be a. 1.8 3.4 1.1 11 4.8 2.0 5.6 4.3 3.4 8.9] 10 7-6 
finan, 1.3 3.7 2.0 .9 3.7 18 4.8 4.3 2.5 7.0 8.9 5.6 

ro EC 1.1 3.4 .4 75 4.0 5.6 3.7 4.3 2.0 £2 7.6 24 
Op LE, 1.1 3.4 .4 +75 3.4 4.8 3-7 4.3 5.6 +6 6.5 15 

.9 4.0 .4 75 5.6 2.0] 62 4.3 3.7 6.5 6.5 11 

355 1 =3.4 .4 .55 3.7 1.8 6.5 4.3 3.1; 28 5.6 8.9 
.151:1.8 .4 .55 1.8 2.3 6.5 6.5] 18 10 5.6 7.6 
.4 .15 .4 .55 2.3 2.0 6.5 7.6 7.6 7-6 5.6 6.5 
.4 1.5 .4 .55 1.5 4.0! -6.5 4.3 | 32 7.6 16 8.9 
.4 4.0 .4 29 1.5 3.7 5.6 4.31. 13 15 7.6 6.5 

A i es 4.0 3:1 .4 OE 3.7 4.8 4.0 8.9 | 16 5.6 16 
ee at 4.8 3-7 .4 «9 6.5 4.3 4.8 4.0 6.5 10 5.6 10 

AS also 2.8 3-3 .4 1.8 32 26 4.8 4.0 10 5.61 16 15 
151 LA pir 1.1 2.5 .4 1.3 4.0 | 26 4.8 Se SB eee 6.5 
20 Danese ed 1.5 2.3 .4 .9 3.1 5.6 32 2.8 26 5.6] 13 5.6 

1 Liane Fe 1.3 2.0 B51- .75 3.1 4.8 7.6 2.8 8.9 4.8 8.9 4.8 
Ed, 1.3 75 .55 75 2.8 5.6 5.6 2.8015 15 7.6 4.3 
OI 1.1 »D 351 1.1 2.5 7.6 4.8 2.50 18 6.5 5.6 4.3 
Mo en saad 1.3 . 15 354 11 2.5: 10 4.8 2.5 | 24 6.5 5.6 4.3 
aww nS emiees 1.3 .9 +9 1.1 2.3 5.6 5.6 2.03 “37 4.8 5.6 4.3 

aes 1.3 .9 7.6 .4 3.4 4.81 28 2.0 ( 28 4.8 5.6 4.3 
ai se 2.0 1.1 4.3 3-7 3.1 ve 22 5.6 2.0 418 4.8 4.8 4.3 

eo Sr 1.1 1.1 9 124 20 32 6.5 2.0] 11 34 4.3 4.3 
2 ee A Ae 1.3 1.3 29 1:16 22 13 deat oo 10 104 4.8 4.0 
80 er 2.5 1.3 75:1:.6.5 5.6 8.9 4.80... 8.91 22 48 4.0 
Si ios dn es 3.4 1.5 <c.i... 4,000 wk 6:3 re Or BO an.                           
NoTE.—Weir undergoing repairs Nov. 16; gage height not recorded Mar. 19 and May 19. 

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

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
i Million | Acre- 

ons. eet. 
Meoxtmum, | Minium. | Moon, | (mesa). | 8 

JO sr si Sanaa a sai 4.8 0.15 1.67 2.58 52 159 
ATTusls cons a a 11 .15 2.70 4.18 84 257 
SoDtember. oi ce romumewnnrisnranarsas 7.6 .4 1.05 1.62 32 97 
OCODOr. ts snarie Sere Tans sas oes 24 .4 2.46 3.81 76 234 
DOCoWIDOL . 1a: vuoi isctiisssnatonsinsn 34 1.8 9.83 15.2 305 935 
Janay 1-30... ac a eae 62 3-7 8.93 13.8 268 822 
BODILY oa siete ain sas nin lelais's nia 23 +s 7.6 2.0 3.80 5.88 106 327 
Y% Dra NR SIN Ce a LT 104 4.8 13.2 20. 4 GC 1,220 
UNE... sera 24 4.0 7.76 12.0 233 714              
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MANOA STREAM AT COLLEGE OF HAWAII, NEAR HONOLULU, OAHU. 

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

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

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

DiSCHARGE MEASUREMENTS.—Made by wading. 

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

EXTREMES OF DISCHARGE.—Maximum stage recorded, 6.1 feet from high-water mark 
of flood March 19, 1917 (discharge, from extension of rating curve, 260 million 

gallons per day, or 402 second-feet); minimum daily discharge, March, 1914 
(0.2 million gallons per day, or 0.3 second-foot). 

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

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

RecuraTION.—None. 

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

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

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

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

  

  

Discharge. 

Dat Made b ange, ate. ade by— eig *3he 
(feet). | Second- Yin 

feet gallons 
: per day. 

Aug. 29....... BoA Bo AUSTIN... cision viii en es sriemane se 1.28 5.85 3.5 
Jam. SW... 0 oe 00. Liste ont sais ee Sit vais a en A Redes 1.78 15.3 9.9 
Mar. 8....... Collegeof Hawaii... .c cde asesisahsii dna css dannss .96 2.10 1.4 

oti. .aed Onn nss nis se ye Dae os fone nen Bh hn SE i oR 1.70 21.9 14 
Apr. 30....... HA. B. AUSEI cor ioc ve sli vtn sa ei i os Seidl wae 1.74 18.5 2 

ay 1 Beer EE a 1.85 25.1 14 
14. ..:00....5 A 0nuiee ie dni Bod in Simin bas iw WR 3 ne no re lui L.72 17.4 11 

June 30......:4....+ BO. Oh A ie a ER Sd «71 1.2 .8          



84 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

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

  

    

  

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

a REL 7.4115 5.8 4.6 4.1] 24 8.3 5.2 2.6 6.0 10 8.4 
Si ad. 58] 20 13 4.6 4.6 | 36 8.3 4.1 2.2 6.0.10 3.4 
Rp ae 8.31 20 5.2 2.6 4.6 | 23 9.2 3.6 2.6 3.3 13 3.4 
dN aT 17 56 4.1 1.87 1S 58 7.4 3.4 3.1 5.3 9.2 4.0 

7.4] 26 2.6 3.6 17 18 7.4 2.6 2.6 3.3 7:6 3.4 

NA 37 3.6 3.1{-2 20 6.6 1.8 2.6 4.6 7.6 4.6 
3\81 13 13 3.6112 23 4.6 1.5 2.6 4.6 6.8 4.0 
52 8.3 3.0 2.61 11 17 3.1 2.6 6.6 4.6 4.6 3.4 
4.6 7.4 4.6 2.6 13 15 2.6 2.2 2.2 4.6 1.6 4.0 
4.1 11 3.6 2.611 17 78 1.8 1.8 4.0 1.6 3.4 

4.6 11 2.6 2261 10 3 15 1.8 1.3 26 1.6 4.6 
4.6 5.2 2.6 2.9 8.3 8.3 7.4 2.6) 16 21 2.4 4.6 

10 5.8 3.6 1.8 6.6 | 10 5.8 2.61 11 15 4.0 4.6 
6.61.32 3.1 1.3 3.34 11 4.1 120 10 2.9 4.6 
5.8, 20 2.6 1.5 6.6 7.4 Sed 3.1] 23 7.6 2.0 4.0 

X08 50 13 2.6 L5 9.2 7.41 32 1.81 :16 4.0 1.6 3.4 
Ya sess 20 12 2.6 2.6 5.2] 32 23 2.0: 115 3.4 4.6 8-4 
1S. cease, 23 13 31 3.6 7.4] 42 13 2.6] 38 2.9 7.6 3.4 
0 ca 36 17 6.6 6.6| 26 28 13 15 101 3.4 6.0 2.9 

21 Leta 831 16 52 5.9:1410 22 34 8.3 | 57 3.4 8.4 2.9 

Heese 5.51 23 4.6 4.1 1 216 17 4.6 | 33 4.0 7.6 2.4 
OD rise 58; 10 7.4 4.1 s.3) 32 11 S-1 15 6.8 5.3 1.4 
Diesen cake. 5.2 7.4 4.6 3.6 5.8 23 8.3 2.6] 13 7.6 4.6 1.4 
Od tea ni a 4.6 6.6 5.2 al 4.6 | 16 5.2 2.6.12 10 4.6 os: 
ania eh 4.6 5.8 %.4 9.2 5.8 1) 2.6 2257-11 9.2 3.4 1.0 

Brest. 5.2 5.8| 24 4.6 5.8 8.3] 23 1.80-20 7.6 3.4 1.0 
Dette. 4.6 52:1.) 4.6 4.6 | 40 22 1.8% 15 7.6 3.4 .9 
OS ies 4.1 5.2 7.41 20 13 82 12 1.57.18 6.8 3.4 .8 
0 ian eeeies 4.6 5.2 52 8.3 G.6:1°13 8.3 ase 22 6.0 3.4 .8 
Sree ey 4.6 7.4 3.6| 23 5.8: 11 6.67... 10 6.0} 13 3 
Sl cone 32 AB i. 6.0 |... oa 9.2 BR eas Bl es U5. Nig                         
  

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

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

  

  

  

  

  

Discharge. Total run-off. 

Month, Million gallons per day. 

Botonas Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. . 

JY en a re a 50 4.1 10. 4 15.1 323 989 
NTL RCE DRONE TRC nr he 56 4.6 13.7 21.2 425 1,300 
September: ii dor anis criti n sams 24 2.6 5.80 8.97 174 534 
Er ee RR LL DRT 23 15 4.90 7.58 152 466 
NOVOMIDOL. ... inna ivr isan niisnsaunss 26 4.1 9.49 14.7 285 874 
December: vd ce sit Ser. 82 7.4 22.4 34.7 694 2,130 
JR 78 2.6 13.2 20.4 408 1,260 
UNIT eh rR lige ek TC 15 1.5 3.30 5.11 92 284 
Maren... a a amen 101 1.8 16.3 25.2 504 1,550 
ADT an i Se esa 26 2.9 7.29 1.3 219 671 
MY ernst asa se Tr es 15 1.6 5.78 8.94 179 550 
TODOS ro contr is die sins sa AS WS wins wl 8.4 .8 3.07 4.75 92 283 

PNG YO, ol vanes snisaszss asians 101 .8 9.72 15.0 3,550 10,900             
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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, 1917. 

Gace.—Watson water-stage recorder in use June 17 to October 20, 1914; replaced 

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

DiscEARGE MEASUREMENTS.—Made by wading. 

CHANNEL AND CONTROL.—Small masonry diversion dam with wide, rounded crest 

acts as control and forms a large, quiet pool in the vicinity of the gage for low 
and medium stages. Leaves and small débris lodge on control and growth 
of grass on sides at times affects the stage-discharge relation slightly. Channel 
clean and stream confined in the vicinity of the gage. A short distance upstream 
the natural slope is steep and the channel is filled with boulders. 

EXTREMES OF DISCHARGE.—Maximum stage recorded, 4.65 feet 12.15 a. m. March 20, 

1917 (discharge, 200 million gallons per -day, or 309 second-feet); minimum 

stage recorded, December, 1913 (discharge, 0.05 million gallons per day, or 0.08 
second-foot). 

Minimum stage recorded during year, 1.0 foot August 12 and 25-27 (discharge, 
0.3 million gallons per day, or 0.46 second-foot). 

Drversions.—None above station. 

RecuraTiON.—At low water pool at gage is lowered slightly for short periods by the 

operation of a small hydraulic ram used for pumping water for domestic use and 
also for filling a swimming pool. 

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

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

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

  

  

Discharge. 

ras os ees 
Date. Made by— eig) $114 

(feet). | Second- Milliog 
feet. galons 

per day. 

Aug 20H. A. RaARStin:. coi cers iii si sa ds sunita des ite hd sans 1.09 1.75 1.1 
Jan. 10. .i...5: BO reac nissms sie Serer rte tes dren? oli ees seis Sen 1.51 17.8 11 
Mor. 10 RC BAe. at i i Seii sai ste rile See sn vs pa 1.28 7.99 52 
Apr. 30... tH. AR: AUSLING. ove ovvs chun vnnisivnn a nswisinn passion duinewenae 1.19 5.23 3.4          



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Oahu, for the year ending June 30, 1917. 
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  Daily discharge, in million gallons, of West Branch of Manoa" Stream near Honolulu,   86 
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ISLAND OF OAHU. 87 

EAST BRANCH OF MANOA STREAM NEAR HONOLULU, OAHU. 

Locarion.—At highway bridge 400 feet above confluence with West Branch of Manoa 

stream, in upper Manoa Valley, and 4 miles northeast of Honolulu post office 
From May 29, 1913, to May 19, 1914, station was 200 feet upstream from bridge. 

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

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

D1scHARGE MEASUREMENTS.—Made by wading for low and ordinary high-water 
stages; flood measurements may be made from highway bridge. 

CHANNEL AND coNTROL.—Channel steep just above gage, but slope is reduced for 30 
feet past gage to control, which is a riffle of small boulders and gravel, and control 

shifts considerably. At low and medium stages stream past gage is fairly wide 

and deep and velocity is well distributed. Banks are fairly steep and covered 
with vegetation. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.2 

feet at 4 p. m. March 19, 1917 (discharge, from extension of rating curve, 400 
million gallons per day, or 619 second-feet); minimum daily discharge, March, 
1914, 0.9 million gallons per day, or 1.4 second-feet. 

Minimum stage recorded during year, 1.3 feet March 5-9 (discharge, 1 million 

gallons per day, or 1.55 second-feet). 
Diversions.—East Manoa ditch diverts a quarter of a mile above station for irrigation. 

RecuraTiON.—None. : 

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

Accuracy.—Rating curves well defined. Gage-height record continuous. Records 

good for all stages. 

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

  

  

  

Discharge. 

Dat a ate. Made by— eig $923 
¥ (feet). | Second- | Million 

feet gallons 
per day. 

Joly 153 Yi. Av BB. AUBUIN . . co ih deities sss bs vale leat ats 1.54 5.22 3.4 
Aug. 201..... (1) Pd SS LE Ee CR Soho Si 1.43 3.16 2.0 
Sept. 20 |..... 0. ere seein Ae he Be ww Da SS NS inn AT 1. 50 4.50 2.9 
Dec. 4/...:. Ty TR Le ER aE I TL Re REC a L775 10.1 6.5 
Jom, 10.0..... G0 i vin iat oe a A Be a eae ix SA ET ei 2.32 41 26 
Feb. 23 |..... 0 de I A Ie es el 1.38 2.45 1.8 
Mar. V4 BC RIO i i dS ams wis A te ab en i 1.54 5.29 3.4 

19... 0s ee in ce cata ee Ni er 1.99 7.2 11 
May 34 B.A. RR, Austin en. sae 7 8.0 5.2 
June 13 |...-. 0. vin a TL Ti Ria ee wh ni SR Bing ae 1.53 3.96 2.6 

NY... QO. as ts ce na diana vas os bea es ah an 24 ee 0% Rr vn ae 1.47 2.67 1.7         
 



SURFACE WATER SUPPLY OF HAWAII, 1916-17. 88 

Daily discharge, in million gallons, of East Branch of Manoa Stream mear Honolulu, 
Oahu, for the year ending June 30, 1917. 
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NorEe.—Discharge determined from well-defined rating curves applicable July 1 to Mar. 19 and Mar. 20 
to June 30. Discharge Jan. 7-13 determined by comparison with records of flow of West Branch. 

Monthly discharge of East Branch of Manoa Stream mear Honolulu, Oahu, for the year 
ending June 30, 1917. 
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ISLAND OF OAHU. 89 

MAKAWAO SPRING NEAR KAILUA, OAHU. 

Location.—Fifteen feet above flume joining Makawao ditch, three-fourths of a mile 
south of Maunawili ranch, and about 3 miles south of Kailua. 

. RECORDS AvAmLABLE.—February 12, 1914, to November 30, 1916. 

GAGE.— Vertical staff. 

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

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

weir. 

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

minimum stage recorded, 0.29 foot frequently (discharge, 0.32 million gallons 
per day, or 0.50 second-foot). 

Diversions.—None. 
RecuraTion.—None. 
UriLization.—Irrigation of sugar cane by Waimanalo Sugar Co. 

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

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

  

  

  

  

  

Discharge. Total run-off. 

Month, Million gallons per day. 

Seen Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. : 

TY ois. aesn Fer asain sams an 0.35 0.32 0.33 0.51 10 31 
ANSASE ve a in dc aa es .34 .34 .34 .53 11 32 
SN CDICMIDET wae vas vac swan n nn nins .34 .34 .34 .53 10 31 
CIODRT sn onennnsesnm nisi nsnasnson .32 .32 .32 .50 10 30 
NOVOMDbEr. . ... fait i oe veivnius .32 32 32 50 10 29 

PRO DEPION us ae casi 35 nice mae som ans samt) Hosa nstenan Bones denl senna 51 153               
MAIN SPRING NEAR KAILUA, OAHU. 

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

RECORDS AVAILABLE.—February 12, 1914, to November 30, 1916. 

Gage.—Vertical staff. 

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 
0.60 foot January 1-31, 1916 (discharge, 0.88 million gallons per day, or 1.36 

second-feet); minimum stage recorded, 0.39 foot March 17-28, 1914 (discharge, 
0.48 million gallons per day, or 0.74 second-foot). 

Drversions.—None. 

Reauration.—None. 

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

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

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

  

  

  

  

          

Discharge. Total run-off. 

Month. Million gallons per day. 
a Million Acre- 

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

JUN scion os orainm nse a mdes amlela ins wan 0.78 0.70 0.74 1.14 23 70 
UEUSE in finan ae es manecb antes 72 . 67 .69 1.07 21 66 
SEDER. ie vtec i epee saa aie 67 .67 .67 1.04 20 62 
CIOL, i ain als ti a min Son wry wid ee ae .63 .63 .63 .97 20 60 
NO OMe 2. i se sera cnnmniae nas me .63 .63 .63 .97 19 58 

NO DOTION esis esse seater i | ies 103 316       
HAIKU STREAM NEAR HEEIA, OAHU. 

Locarion.—Sixty feet above intake of reservoir ditch, 14 miles west of Heeia. 
REcorDS AvamLaBLE.—January 29, 1914, to June 30, 1917. 

GaGE.—Stevens water-stage recorder installed April 28, 1914, at same location and 

datum as staff gage; original staff-gage datum was raised 0.88 foot March 29, 1914. 
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge. 

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

is smooth, solid-rock ledge; permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.5 

feet at 1 a. m. March 20, 1917 (estimated discharge, 250 million gallons per day, 
or 390 second-feet); minimum stage recorded, 0.6 foot July 16, 1916, and February 

9-12, 1917 (discharge, 1.4 million gallons per day, or 2.2 second-feet). 
Diversions.—None above station. 
ReGcuraTION.—NoODeE. 

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

Accuracy.—Rating curves are well defined for low and medium stages; records 

good. High-water extension of rating curve not based on measurements, and 
determinations above 16 million gallons per day may be considerably in error. 

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

  

380, 1917. 

Discharge. 

2 
Made h 

a0 [pr
 

ate. 
Shel 

ns 
% 

(feet). | Second- Milton 
feet. gallons 

per day. 

  

Mar. 2 FHA. BoAnstin.. . . . -0de-e. oe er cid a ci a tna tases 0.69 2.80 18 
APT. 30 [cee-- 0 aE eee de iL Se oe Ses Smee Se es tL .81 5.14 3.3          



91 ISLAND OF OAHU. 

Daily discharge, in million gallons, of Haiku Stream near Heeia, Oahu, for the year ending 
June 30, 1917. 
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NorEe.—Discharge determined from. rating curves well defined below 16 million gallons per day, appli- 

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

Monthly discharge of Haiku Stream near Heeia, Oahu, for year ending June 30, 1917. 

Total run-off. 
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Month.   

 
 
 

Vika 
January....... 

ay.. 
Jane, ,.....cdi- veers 

September. ... 
October. ....c......> 
November..... 
December... 

Februar   
EKAHANA STREAM NEAR KAHANA, OAHU. 

Location.—Half a mile above confluence with East Branch of Kahana stream, 1} 
miles above mouth of stream, and south of Kahana. 

RECORDS AvamLaBLE.—June 19, 1914, to June 30, 1917. 

GAGE.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by wading or from cable.
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CHANNEL AND cONTROL.—One channel at all stages; straight for 50 feet above and 
150 feet below gage; stream bed of gravel and boulders; right bank steep and 
high; left bank slopes gently. Control composed of large and small boulders; 

shifts during floods. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 7.5 
feet at 3 a. m. March 9, 1917 (discharge, approximately 1,400 million gallons per 
day, or 2,170 second-feet); minimum stage recorded, 0.8 foot September 4-11, 
1916 (discharge, 11 million gallons per day, or 17 second-feet). 

Diversions.—None above station. 
RecuraTion.—None. 

UriLizarion.—Irrigation of sugar cane, taro, and rice. 
Accuracy.—Owing to instability of control, good rating curves were not developed. 

Records fair for low and medium stages. 

Discharge measurements of Kahana Stream mear Kahana, Oahu, during the year ending 
June 30, 1917. 
  

  

Discharge. 
Gage 

Date. Made by— Doig Second- | Million 
: 2 teel gallons 

: per day. 

Sept. 20 fH AR AUSIN. senna ss shies ns se pan sn Sa rep nes 1.15 33.8 22 
Nov. 3{.:... QO eis ses en msr sas in mes soins nn an Be sar ee Er 1.04 25.0 16 
Dec. 7 |-aaa3 Ont et sc ss rrr tes sabre nn a SL 3.40 347 224 
May. 6 ..... 00 ccs oan cman rans Ss mE A BS .78 18.8 12 
Apr. 10. [.. es Bo vrs ar Rd nse Sena es A Ea Sep TE tara .86 24 16 
MAY 0 a0. oes ns Remar es ns san a Se et A a es .95 24 16     

Daily discharge, in million gallons, of Kahana Stream near Kahana, Oahu, for the year 
ending June 30, 1917. 
  

  

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

ein 13 18 16 16 16 18 20 15 13 21 24 28 
Ie rt 13 20 13 14 14 53 16 18 13 28 22 26 
reds ly ee 16 22 12 14 14 71 18 20 13 25 20 22 
er 14 20 11 14 24 62 18 15 13 21 18 20 
ia tarane 14 18 11 14 18 39 26 15 13 19 16 20 

ane itivens 13 20 11 14 20 81 18 14 13 19 16 24 
ii 13 22 11 13 20 62 14 13 12 17 18 26 

Sl a Saas 13 18 11 13 22 33 13 13 12 19 15 34 
0 er nent 13 18 11 13 24 28 14 13 104 21 15 64 

0... oon, 13 16 11 12 30 24 58 13 32 16 15 26 

HW. itn 14 15 11 12 20 20 20 13 35 23 28 22 
nies wu munnn 14 15 20 14 18 20 16 13 110 17 16 20 
an 14 14 12 13 16 24 16 16 30 16 20 
Wi 14 69 12 13 16 16 14 16 60 65 18 
3 ies 14 58 13 12 16 16 14 14 35 24 16 26 

16... .... aa. 26 22 13 12 14 13 22 13 32 24 16 24 
NR ee 69 24 14 16 22 13 24 13 28 20 16 16 
IS ali 26 20 13 22 33 53 16 15 25 18 51 16 
49. ..... ea 20 18 13 20 16 28 18 14 70 16 110 16 
2a adhe 20 16 13 20 14 20 22 14 85 15 15 

arena, 18 16 13 18 13 20 16 13 56 16 24 15 
asian 18 16 28 16 13 16 14 13 41 56 22 15 

RD aaa are 16 14 20 16 12 18 20 13 35 28 28 14 
 heiecsiere 16 13 13 24 12 26 26 13 35 22 22 14 

er 5 vie A ei 18 12 13 22 12 14 26 13 70 24 20 14 

ro ae me 18 12 30 18 16 14 53 13 65 20 18 14 
ee an ae 20 12 36 22 14 14 26 14 35 18 22 14 

hi as 18 12 24 26 26 18 20 13 32 37 18 14 
sans 16 12 22 24 22 20 18 seeaniis 32 56 18 13 
30... ici dena 18 12 16 22 18 18 164....... 25 31 43 13 
Sassen smn rnsne 18 13 lr neesns a eaeias 18 165. -eia lt 30: los snnua                         
  

Note.—Discharge determined from rating curves applicable as follows: July to Aug. 14, Jan. 27 to Mar. 
9, and Apr. 15 to June 30, well defined below 200 million gallons per day; Aug. 15 to Jan. 26, poorly defined; 
Mar. 10 to Apr. 14, Roary defined. Discharge July 31 to Aug. 6, Sept. 23-25, Oct. 4-8, 29-31, Nov. 7, 14-18, 
Dec. 2, 4-21, 28-31, Jan. 1 and 2, and Feb. 7-11 determined by comparison with records of flow of Kaluanuf 
stream.
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Monthly discharge of Kahana Stream near Kahana, Oahu, for year ending June 30, 1917. 

  

  

  

  
  

  

Discharge. Total run-off, 

Month. Million gallons per day. 
Boson Million Acre- 
(mean) gallons. feet. 

Maximum.  Minimum.| Mean, : 

FY. cremnsarnssisornnns os iovanrcidne 69 13 18.1 28.0 560 1,720 
ANGUS. sina dans naan sae 69 12 19.6 30.3 607 1,860 
September. ...c. a. 2.0 jiedw ds onbedh 36 11 15.6 24.1 467 1,440 
LD ONE TR el RE 26 |: 12 16.7 25.8 519 1,590 
November. ......cicmcecivinhoringes 33 12 18.2 28.2 545 1,680 
DECONENOL: ic. «mf cram do sn wi pim sin wee 81 13 28.7 44.4 890 2,730 
JNO c= vn samnts oe ie eee msnnnde 58 13 20.9 32.3 648 1,990 
FebInary. io cvv ce tususvinsevasnvanvs iE 14.1 21.8 395 1,210 
Maveh....oo... itn aso 110 12 39.6 61.3 1,230 3,770 
ADT ection dutons sustains 65 15 25.5 39.5 766 2,350 
Lh eR NE er SEC RR 110 15 25.9 40.1 804 2,460 
JUme, ei Ride Sari Canetti 13 20.8 32.2 623 1,920 

PMO YOO eo seucersrinsrsrase 110 11 22.1 34.2 8,050 24,700               

EAST BRANCH OF KAHANA STREAM NEAR KAHANA, OAHU. 

LocaTion.—Just above headquarters of Kahana Agricultural Co., 500 feet above 

confluence with main Kahana Stream, and 1 mile south of Kahana. 
RECORDS AvVAILABLE.—April 30, 1914, to March 8, 1917, when station was discon- 

tinued. . : 

Gace.—Vertical staff. 
DiscHARGE MEASUREMENTS.—Made by wading or from cable. . 
CHANNEL AND CONTROL.—Two channels at high stages; straight for 50 feet above 

and below gage; left bank steep and high; right bank low and is overflowed at 
high stages. Control is a riffle of small boulders; not well defined; shifting. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.62 

feet at 6 p. m. November 10, 1915 (discharge, approximately 200 million gallons 
per day, or 309 second-feet); minimum stage recorded, 1.14 feet June, 1915 (dis- 

charge, 0.8 million gallons per day, or 1.2 second feet). 
Minimum stage recorded during year, 1.0 foot September, October, and Feb- 

ruary (discharge, 1.2 million gallons per day, or 1.9 second-feet). 
Diversions.—None above station. 
RecuraTion.—None. 

Uriuization.—Irrigation of taro. 
Accuracy.—Gage read twice daily. Records are poor owing to instability of control 

and infrequency of discharge measurements. 

Discharge measurements of East Branch of Kahana Stream near Kahana, Oahu, during 
the year ending June 30, 1917. 

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

  

  

Discharge. Discharge. 

Dat oe. Dat ip ate. eig Fe ate. eight . 13 
(feet). | Second- Yiion (feet). | Second- Mim 

feet. per day. feet. per day. 

Sept. 26.. 4.00 1.12 2.69 1.77 Pee. .ccieiceees 1.14 5.09 3.3 
NOV. B....ii ue aul 1.20 4.00 2.6                
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Daily discharge, in million gallons, of East Branch of Kahana Stream near Kahana, 
Oahu, for the year ending June 30, 1917. 
  

  

Date. July. | Aug. | -Sept. | Oct. | Nov. | Dec. Jan. Feb. | Mar. 

Vo ne So deer © all 1.7 2.2 1.7 1.7 2.2 2.2 4.4 4.4 1.2 
Ses te EE etn an ene 1-7 2.2 1 17 2.2 16 4.4 3.3 1.2 
Ry ee 2.2 7.4 a 1:9 1.7 16 4.4 5.9 1.2 
ee 1.7 4.4 $7 1.2 4.4 20 4.4 4.4 1.2 
Dr i EM eh 7 1.7 2.2 1 § 1.2 3.3 12 5.9 3.3 1.2 

Boone, olen 1.9 2.2 1.7 1.7 3.3 9.0 4.4 2.2 1.2 
AVR EE RE Le 1.7 2.2 1.7 1.7 3.3 24 3.3 2.2 1.2 

SE dL 1.7 2.2 1.2 1.7 3-3 20 3.3 1.7 3.3 
ris sin a pe 1.7 2.2 1.2 1.7 3.3 12 3.3 Voll da ont 

A Re Re Ee 1.7 2.2 1.2 1.2 3.3 ed Aan 1.7 aa 

rat sy Stee 1.7 2.2 1.2 1.2 3-3 4.4 16 LY, 
ees a ar aL TAL 1.7 1.7 1.2 1.2 3.3 4.4 5.9 LT li aes 

a en 1.7 1.7 1.2 1.2 2.2 4.4 4.4 7 Junio 
i Ls bin ta 1.7 9.0 1.2 1.2 2.2 4.4 3.3 DR 

evr snes de ARs 1.7 11 1.2 1.2 2.2 4.4 3.3 be Polis. Fes 

Murat coo BB voi, Jt 1.7 5.9 1:2 02 4.4 3.3 5.9 Lod i 
dn a i wie 9.0 5.9 1.2 1.2 5.9 3.3 4.4 1 0 

1S rs Sa 5.9 4.4 1.7 v7 7.4 11 4.4 1.2.00. us 
3 BEE Ne A a 3.3 3.3 1.2 2.2 3.9 11 4.4 Vel naa 

ts nn aed 2.2 3.3 1.2 3.3 3.3 3.3 7.4 rains ore 

er an aa LE ean Ge 2.2 2.2 1.2 2.2 2.2 3.3 5.9 12. ois 
inane mre a wie mn 3 Ret le 2.2 2.2 5.9 2.2 2.2 3.3 4.4 X22 es 
ARE SOE Cg ER SRE 1.7 2.2 3.3 2.2 2.2 3.3 16 Lots 
EU ad ariss adie 1.7 2.2 1.2 2.2 2.2 5.9 35.9 L248 

ea eee 2.2 3.3 17 1.7 2.2 5.9 9.0 52 

a 2.2 2.2 1.7 2.2 2.2 4.4 26 ND iar, 
Li ant aroma So SEL 2.2 1.7 1.7 2.2 2.2 3.3 12 200.0 

ae ea 2.2 1 t.7 3.3 16 14 7.4 Xe 2 re 
a eat lr 1.7 1.7 2.2 3-5 4.4 16 No aide ie 

ia a oh ar aR 1.7 1.7 1.7 3.3 3.3 7.4 D0 Jour mide 
a et RL 2.2 7 o-a- Sr erat 5.9 ddl et                   
  

Nore.—Discharge determined from poorly defined rating curves applicable as follows: July 1 to Aug. 15 
and Dec. 9 to Mar. 8, and Aug. 16 to Dec. 8. 

Monthly discharge of East Branch of Kahana Stream mear Kahana, Oahu, for year ending 
June 30, 1917. 
  

  

  

  

     

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | Minion | Acre- 
(mean) gallons, feet. 

Maximum. | Minimum. | Mean. 2 

TY a ert vr Benen oe iE 9.0 1.7 2.27 3.51 70 216 
WEL TE] ARN SE el ln 11 1.97 3.25 5.03 101 309 
Sep lembDOL . caviiis ums ee 5.9 1.2 1.68 2 60 50 155 
October.... 3-3 1.2 1.91 2.95 59 182 
November. 16 1.7 3.65 5.65 110 336 
December. 24 2.2 8.55 13.2 265 813 
February. ... - 5.9 1.2 2.00 3.09 56 172 

Mareil-8. ii see En 3.3 1.2 1.46 2.26 12 36           
  

PUNALUU STREAM AT ELEVATION 539 FEET,c NEAR PUNALUU, OAHT. 

LocaTioNn.—About a quarter of a mile below confluence of Kalena and Pio branches 
of the stream, and 5 miles by road and foot trail south of Punaluu railroad station. 

RECORDS AvAarLABLE.—April 27, 1915, to June 30, 1917. 
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. 

CHANNEL AND CONTROL.—One channel at all stages, straight for several hundred feet 
above and below station; composed of boulders and gravel; right bank slopes 
sharply; left bank vertical; both banks fairly clean up to extreme flood stages. 
Control composed of large boulders; fairly permanent. 
  

a Elevation given in Water-Supply Paper 430 as 600 feet.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.04 
feet at 8 p. m. November 10, 1915 (discharge, approximately 300 million gallons 

per day, or 464 second-feet); minimum stage recorded, 0.7 foot September, 1916 

(discharge, 2.0 million gallons per day, or 3.1 second-feet). 
Diversions.—None above station. 

ReguraTION.—None. 

Uriuization.—Part of low-water flow is diverted at low elevation for irrigation of sugar 
cane, rice, and taro. Station was established to determine the feasibility of a 
project to divert the water of the upper Punaluu Valley to augment the water 
diverted from the Kahana Valley by the Waiahole Water Co. 

Accuracy.—Determinations based on rating curve well defined below 6 million gallons 
per day. Records good for low and medium stages. . 

Discharge measurements of Punaluw Stream at elevation 539 feet, near Punaluu, Oahu, 
during the year ending June 30, 1917. 
  

  

  

Discharge. 

Dat Made b Hoge, ate. ade by— eig as 
(feet). | Second- Jinn 

feet. fa ons 
per day. 

July 1 TAB AUST. os ian ed Se i es ye eae seen ee sie as 0.73 3.39 2.2 
Sept. 27 |...-. AOU a hs ad es ES i ed Sali dd see a ea .87 6.22 4.0 
Nov. 91..... 0 i mre on ae hn Bele Stein Saba i a moe ai a aan geet AE .88 6.21 4.0 
Feb, 12. R.D. KUBO. ...c0.uxevnsnsiden Ra tle SRE Nr ge ae Ty .80 4.86 3:1 

13 {ees na 0 hs a eis REE CT a dale nO .80 4.80 8.1 
4... 0... cre ve mR Sl Em Een pm a mn ae TY .88 6.82 4.4 
15 [uss B005 5h ae srs Sean Ben SRE bes Vay bree ae en Seah See 5 .82 5.30 3.4 

ADLAL CHA. BL AUSHN FE ei tart Bae an eas sans Th 201 7.28 4.7           

Daily discharge, in million gallons, of Punaluw Stream at elevation 539 feet, near Punaluu 
Oahu, for the year ending June 30, 1917. 
  

  

  

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

2.5 2.5 3.0 3.0 4.6 4.6 5.5 4.6 2.5 6.4 8.5 7.4 
2.5 3.8 3.0 3.0 4.6 12 3.3 5.5 2.35 9.8 8.5 7.4 
3.0 4.6 3.0 3.0 3.8 9.8 4.6 5.5 2.5 7.4 7.4 7.4 
3.0 4.6 2.5 3.0 4.6 14 4.6 4.6 2.5 6.4 7.4 7.4 
3.0 3.8 2.5 3.0 4.6 9.8 3.5 3.8 2.5 6.4 6.4 6.4 

cei. iaans 25 6.4 2.5 3.0 4.6 17 4.6 3.8 2.5 5.5 8.5 7.4 
aaa 2.5 5.5 2:5 3.0 3.3] 14 4.6 3.8 2.5 5.5 9.8 8.5 
Sanne aaa 2.5 3.8 2.5 3.0 4.6 8.5 4.6 3.8 2.5 5.5 6.4 9.8 
0s ares 2.3 3.3 2.5 2.5 7.4 7.4 4.6 BS 19 5.5. 6.4 16 

10... 2.5 3.0 2.0 2.5 9.8 6.4] 11 3.8 4.6 5.5 6.4 8.5 

a 2.5 3.0 2.5 2.5 5.5 5.5 6.4 3.8 7.4 V.-4q 11 6.4 
12... 3.0 3.0 3.8 3.0 4.6 5.5 5.5 3.0] 40 5.5 6.4 5.5 
NS ens hae 3.0 3.0 2.5 3.0 4.6 6.4 4.6 4.6 14 17 6.4 5.5 
Le a 3.8 9.8 2.5 2.5 3.8 4.6 4.6 4.6] 17 17 7.4 5.5 
een iit 3.00 11 2.5 2.5 5.5 4.6 4.6 3. 3 iy 9.8 6.4 6.4 

16... ........ 4.6 6.4 3.0 2.5 4.6 3.3 8.5 5.0.32 7.4 6.4 6.4 
Yio. nn 9.8 5.5 2.0 2.5 7.4 3.8 6.4 3-0 9.8 7.4 6.4 5.5 
1S... 5.5 5.5 2.0 3.3.17 12 4.6 3.8 8.5 7.4 14 5.5 
19.55.0000 3.8 4.6 2.0 3.8 6.4 7.4 4.6 3.0 | 24 6.4 17 5.5 
20... ea 3.8 4.6 2.0 3.8 5.5 5.5 6.4 3.0} 21 6.4 | 12 5.5 

or vas 3.8 3.8 2.0 3.0 4.6 5:5 4.6 3:01 19 7.4 9.8 4.6 
OD eres inns 3.0 3.8 4.6 3.0 4.6 5.5 3.8 3.0 12 16 8.5 4.6 

a saaen nies 30 3.8 3.0 3.0 4.6 4.6 6.4 3-0 9.8 7.4 9.8 4.6 
ines iniva 3.0 3.8 2.5 3.8 3.8 6.4 8.3 3.0 12 7.4 7.4 4.6 

2 acre i iin 2.5 3.0 3.0 4.6 3.8 4.6 8.5 3.034 8.5 7.4 4.6 

Ose 2.3 3.0 8.5 3.0 3.8 3.37 16 3.0 16 4 6.4 4.6 
Dennis an 2.5 3.0 7.4 4.6 3.8 4.6 7.4 3.0 9.8 6.4 6.4 3.8 
era ss anes 2.5 3.0 3.5 12 6.4 6.4 6.4 3.0 3.51 12 7.4 3.8 
00. cata ciio. 2.5 3.0 3.5 7.4 5.5 8.5 B.S. croe 8.5 19 7.4 3.8 

| EPI 2.5 3.0 3.8 7.4 5.5 5.5 4.0 jue 7.4 1 7.4 3.8 
Blut gins nan ht 3.8 3.04... BiBnvieie 5.5 4.6 (canoes A. a. VAs,                         
  

Nore.—Discharge determined from rating curve well defined below 6 million gallons per day. Discharge 
Jan. 9-16 and 24-26 computed by comparison with records obtained at lower Punaluu station.
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Monthly discharge of Punaluw Stream at elevation 539 feet, near Punaluu, Oahu, for year 
ending June 30, 1917. 
  

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Sosona. Million | Acre- 
gallons. eet. 

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

JOY. L i a LR i er Fis 9.8 2.5 3.25 5.03 101 309 
ANSOSt. oe Rn i et un 2.5 4.34 6.72 134 413 
September: ied cist uta till 8.5 2.0 3.22 4.98 97 296 
OClODRY or sas snnesns wins n=s 12 2.5 3.73 5.80 116 357 

November 17 3.8 5.46 8.45 164 503 
December......... 17 3.8 7.21 11.2 224 686 
Jonaary....cit. 0. 16 3.8 6.00 9.28 186 571 
February............ 5.5 3.0 3.66 5.66 103 314 
March oe. i ssn ama gn 40 2.5 11.4 17.6 354 1,080 
APP ess. 19 5.5 8.60 13.3 258 792 
May ar ai ree as 17 6.4 8.21 12.7 254 781 
JUB0: vss esas Taras sae 16 3.8 6.22 9. 62 187 573 

PhO YOar. . co: casas ids vsssess 40 2.0 5.96 9.22 2,180 6,680               

PUNALUU STREAM AT ELEVATION 250 FEET, NEAR PUNALUU, OAHU. 

Location.—About 1} miles by road and horse trail south of Punaluu railroad station. 
RECORDS AVAILABLE.—May 14, 1914, to June 30, 1917. 

GAaGE.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by wading or from cable about 150 feet below 

gage. 

CHANNEL AND CONTROL.—Omne channel at all stages; straight for 200 feet above and 
below gage; bed composed of large boulders; right bank slopes gradually and is 
covered with small trees and vegetation; Jeft bank slopes sharply and is covered 

with vegetation. Control composed of large boulders; apparently permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.85 
feet at 5 a. m. September 23, 1914 (discharge, approximately 700 million gallons 

per day, or 1,080 second-feet); minimum stage recorded, 1 foot March, August, 

and September, 1915 (discharge, 10 million gallons per day, or 15 second-feet). 

Minimum stage recorded during year, 1.05 feet July, August, September, Octo- 
ber, and March (discharge, 12 million gallons per day, or 18.6 second-feet). 

Diversions.—None above station. 

ReGcuLAaTION.—None. 

UrinizatioN.—Part of low-water flow is diverted for triontion of sugar cane, rice, 
and taro. 

Accuracy.—Stage-discharge relation constant; rating curve good. Records good for 
all stages except for several short periods when discharge was estimated because 
there was no gage-height record. 

Discharge measurements of Punaluu Stream at elevation 250 feet, near Punaluu, Oahu, 
during the year ending June 30, 1917. 
  

  

Discharge. 

Dat Made b hanes ate. ade by— eig! soa 
(feet). | Second- Million 

Toot. gallons 
per day. 

July il... .... HAL R. Austin... os i 1.07 20 13 
Nov.9......- |... AOE re ee a tL a Se Re 1.13 24.8 16 
Jat 5 ns ety de eR RG CE Sf Dh Ly Sa i 1.19 28.3 18 
May 18......:: RD HSE. fee Ses Fl nL 1.27 32.8 21          
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Daily discharge, in million gallons, of Punaluu Stream at elevation 250 feet, near Punaluu, 
Oahu, for the year ending June 30, 1917. 

  

  

  

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

14 14 14 14 16 19 22 22 12 25 31 28 
14 16 14 14 16 42 16 22 12 25 28 25 
14 19 14 14 14 34 19 25 12 28 25 
14 16 12 14 16 46 19 19 12 25 22 
14 14 12 14 16 34 19 19 12 22 22 22 

Binns 12 16 12 14 16 55 19 19 12 22 25 28 
esis 12 19 12 12 14 46 19 16 12 22 31 31 
Seth ssa sities 12 14 12 12 16 31 19 16 14 22 22 34 
Dees vinsiasisy 12 14 12 12 19 28 19 16 60 22 22 28 
HO. 12 14 12 12 28 25 34 16 19 19 19 25 

h.. ann 12 14 12 19 19 22 25 16 28 25 28 22 
AD viata 14 14 14 16 16 22 22 16 100 19 19 22 
0S ere 14 12 12 19 14 25 19 22 38 38 22 22 
deo. 14 28 12 14 14 19 19 19 42 42 25 19 
Dos nck mmern ss 12 38 12 14 14 19 19 16 34 28 22 25 

16... 00.8 16 22 14 14 14 16 31 16 38 22 22 25 
Qe sinna ian 31 19 12 14 22 16 31 16 28 22 22 22 
38. ec 19 19 12 14 50 42 22 19 25 22 55 22 
39... aaa 16 19 12 16 22 28 22 16 64 19 64 19 
20.5... asain 14 16 12 16 19 19 28 16 69 19 34 19 

ola 14 16 12 16 16 19 22 14 50 22 28 19 
eras anatiin 14 16 16 14 16 19 19 14 34 42 25 19 

i 14 16 14 14 14 19 31 14 28 25 28 19 
Hania 12 14 12 16 14 25 31 14 31 2 25 19 
ae 12 14 12 16 14 19 31 14 55 31 22 19 

12 14 25 14 14 16 50 14 38 22 22 16 
12 14 25 16 14 19 31 16 31 22 22 16 
12 14 19 38 22 25 28 14 28 42 22 16 
12 14 19 28 19 28 25 Jasin. 28 50 22 16 
12 14 14 22 19 19 25 Xora 25 38 31 16 
14 Wii...... 190 LL... 19 22 laiveas 23 {onan 42 Tu otituns 

  

                          
Nore.—Discharge determined from rating curve well defined below 100 million gallons per day. Dis- 

charge Dec. 1-7, 11-19, Jan. 1-3, 6-10, Mar. 9-12, and June 6-8 determined by comparison with records of 
flow of Punaluu Stream at elevation 539 feet. > 

Monthly discharge of Punaluw Stream at elevation 250 feet, near Punaluu, Oahu, for 
year ending June 30, 1917. 

  

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Seer | Million | Acre. 
gallons, eet. 

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

TAY ue cteiimi sven ins sant heres dasa 31 12 13.9 21.5 432 1,320 
BUCS. 5 santas vs canst 38 12 16.7 25.8 517 1, 590 
SODLOIIDEL. - so cites vs sn de a san ie 25 12 13.9 21.5 418 1,280 
ULL Ra En NCC Sly J 38 12 16.2 25.1 501 1, 540 

SRLS OS Sa 50 14 17.9 27.7 537 1, 650 
ER Ca bai Sn a aA ew 55 16 26.3 40.7 815 2, 500 
ne Seam ts ois AS ee 50 16 24.5 37.9 758 2,330 
£5 sen eal eh Eee aE a ae 25 14 17.0 26.3 476 1, 460 

ATO NEI Ee NN 100 12 32.8 50.7 1,020 3,120 
hn e ins eG Si 50 19 26. 8 41.5 804 2,470 
sre Een tent a 64 19 27.5 42.5 852 2, 620 

ota n rhe Se aye deal a i 34 16 21.9 33.9 657 2,020 

Sab 100 12 21.3 33.0 7,780 23,900 

  

              
WAIHOI STREAM NEAR PUNALUTU, OAHU. 

LocaTioNn.—Half a mile above confluence with Punaluu Stream, 3 miles by road and 
trail from Government highway, and 6 miles by road and trail south of Hauula. 

RECORDS AVAILABLE.—April 27, 1915, to June 30, 1917. 

40532°—18—wsP 465 7  
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Gace.—Vertical staff. New datum January 19, 1916. Stevens 8-day water-stage 

recorder in use April 27 to November 9, 1915. 
DISCHARGE MEASUREMENTS.—Made by wading. 

CHANNEL coNTROL.—One channel at all stages; very steep and rough; both banks 
high and wooded. Control composed of large boulders; shifts somewhat owing 

to growth of grass and roots at the banks. 
EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.46 feet at 2 p. m. November 

3, 1915 (discharge, approximately 9.0 million gallons per day, or 14 second-feet); 
minimum daily discharge, November 13-24, 1916 (2.5 million gallons per day, 
or 3.9 second-feet). 

Drversions.—None above station. 
RecuraTioNn.—None. 
UriuizaTioN.—Station established in connection with contemplated plan for devel- 

opment of Punaluu waters. 

Accuracy.—Flow so steady that water-stage recorder was removed November 9, 1915, 
and only weekly readings of staff gage were made after that; for this reason 
some of the higher stages were doubtless not recorded. Records fair. 

Discharge measurements of Wathoi Stream near Punaluu, Oahu, during the year ending 
June 30, 1917. 

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

    

  

Discharge. Discharge. 
Gage Gage 

Date. height — Date. height re BE 
(feet). | Second- im (fest). | Second- Mites 

feet. per day. feet. per day. 

Jy al... 0.82 5.0 Br MAL. Tevie: dense 0.81 5.1 3.3 
Sept. 27x. aia .78 4.8 3.1                   

Monthly distharge of Waihoi Stream near Punaluu, Oahu, for year ending June 30,1917. 
  

  

  

  

  

Discharge. Total run-off. 

Month, Million gallons per day. 

Sogend: Million Acte- 
gallons. eet. 

Maximum. | Minimum, | Mean, | (T€an). 

OY rae weiss am cis an sas 4.1 3.2 3.58 5.54 111 341 
AUZUSE. coi diteas si visas vaamisitannss 3.6 3.2 3.42 5.29 106 325 
SODCMDCL. oo eva sss ns es sss Sens 3.5 3.1 3.27 5.06 98 301 
QGODer . . eess  s is ne nad 3.1 2.9 3.08 4.77 96 293 
NOVEL... os cablaens einen a one's 3.6 2.5 2.76 4.27 83 254 
Becernber. oi. ves s sins same 3.5 3.0 3.18 4.92 98 303 
TA VIAL Y os x cas Rs vs mn non twa arma tase 4.3 3.2 3.38 5.23 105 322 
BODILY ky 5 was ola sles wales sleie'n = wisla eis 3.3 3.2 3.28 5.07 92 282 
MAL OR i aale as wn na a ar 4.5 3.2 4.08 6.31 126 388 
API. vd mr sis = is Sala 4.1 4.1 4.10 6.34 123 377 
MAY. . i ie a ran se SS a 4.3 4.1 4.25 6.58 132 404 
JUDE. ce aisbpms ness ri nme s ee 4.3 3.9 4.10 6.34 123 377 

TE le Ll EL 4.5 2.5 3.54 5.48 1,290 3,970               
NotE.—Determinations based on rating curves fairly well defined for ordinary stage, applicable as fol- 

lows: July 1 to Aug. 15 and Dec. 8 to Mar. 9, Aug. 16 to Dec. 7, Mar. 10 to June 30. Discharge interpolated 
between weekly observations of gage height. 

KALUANUI STREAM NEAR HAUULA, OAHU. 

Locarion.—At Castle’s rest house, 5 miles from Government road and 7% miles by 
road and trail south of Hauula. 

RECORDS AVAILABLE.—April 28, 1915, to June 30, 1917. . 

Gage.—Stevens continuous water-stage recorder installed February 17, 1916, in 
place of 8-day Stevens recorder.
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DiscHARGE MEASUREMENTS.—Made by wading. 

CHANNEL AND coNTROL.—One channel at all stages; straight for 25 feet above and 

below gage; bed composed of boulders and gravel; right bank slopes gently; left 

bank steep and high. Control composed of large boulders; probably permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorder, 4.8 feet at 2 a. m. March 9, 1917 

(discharge, approximately 200 gallons per day, or 309 second-feet); minimum 
stage recorded, 0.75 foot February 25 and 26, 1917 (discharge, 0.25 million 

gallons per day, or 0.39 second-foot). 

Diversions.—None above station. 
REecurarion.—None. 

UriLizatioN.—Irrigation of sugar cane and rice. 

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

Discharge measurements of Kaluanur Stream near Hawula, Oahu, during the year ending 
June 30, 1917. : 
  

  

  

Discharge. 

Dat Made b, nae; ate. ade by— elg ro 
% (feet). | Second- | Mlllion 

Toot. | Soions 
per day. 

Sept 27 cH ATR AUCH. i cciuivicinniannatnbannnnsnnsnssenssnsmisymes 1.28 3.57 2.3 
Jan 50. lk G00. cee ih Cdl Sed be as bas an nary sete a ses 1.42 5. 67 3.7 
May 120 B.D: RUSE. . ouviivisiutivitaninss stuns insinineinssssainssonens 1.04 . .35         
  

Daily discharge, in million gallons, of Kaluanwi Stream near Hauula, Oahu, for the 
year ending June 30, 1917. 

  

  

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

Lada 1.0 2.6.1.7 1.0 2.6 2.1 4.0( 0.8 0.4 1.3 3.2 2.1 
SiR ast sh Tans 2 4,7 +21 1.0 1,791.10 3.21 1.0 «35 1.0 2.6 1.3 
Sain ina. 4.7 2.1 .8 .65 1.7 9.2 3.2 1.0 .4 1.3 3.2 1.3 
nd has 2.1 4.7 .8 .65 4.0 9.2 2.6 3 3.2 .8 2.1 .8 

Bea tend 1.7 1.3 .65 «5 3.2 3.2 2.1 .65 «3 .8 1.3 .8 

Becerra en 1.0 2.1 od .65 2.6 5.7 2.1 > «0 .6 1.0 1.0 
tha ora .8 2.6 5 3 4.7 6.7 1.3 .5 «0 .6 1.3 1.3 
ee cd hn 3 1.3 5 .65 4.0 2.6 1.0 5 1.0 «5 1.0 1.7 
Oa rer .69 Lo 2.1 1.3 4.0 2.6 1.0 5 [lq 2.1 .8 5.7 

0c cai nies .65 .8 . 65 .65 3.2 2.6 9.2 a5 2.6 «6 .3 1.7 

ae vt ve 1.0 1.7 DD .45 2.1 1.7 2.1 «431.21 3.2 1.3 1.7 
+ I 2.6 1.77 1.0 3.2 1.7 1.7 1.3 .45 | 20 2.1 «0 1.0 
AS iti gs 1.0 1.0 «651 1.3 1.3 3.2 1.0 1.3 4.7 2.6 1.7 1.0 
Ud cu oasiing 1.3 8.0 5 1.0 1.3 2.1 “3 [ 3.2 8.0 3.2 3.2 .8 
Desa sins «65 11 .45 .8 4.0 LT .8 +065 6.7 3.2 1.7 3.2 

NB svn vuids 2.6 23: 1.7 .65 1.7 2.6 4.7 3 8.0 2.6 1.7 4.0 
Vaiss teal 12 4.0 5 oy 8.0 3.2 3.2 451 4.0 1.7 2.1 1.3 
18 ce iiniin 2.6 3.2 A521 12 n 1.0 051 4.0 1.31 11 1.7 
19. nel. 1.7 3.2 +65 2.6 2.6 4.0 1.0 os 12 1.0 hg 1.0 
00. onan 1.7 2.6 465% 2.6 2.6 2:1 8.0 .45 | 15 1.0 2.6 «3 

ase tase 1.3 2.6 654 2.1 5.7 L7 1.3 +4 5.7 1.7 1.7 .8 
09. aaa 1.0 2.18.2 1.7 1.3 2.1 1.0 «23 [8.2 8.0 1.0 .6 
HL +5 1.77 2.1 2.1 1.3 4,0 4.7 «3 2.1 2.6 4.0 .6 
04 «hime Ss . 65 134 1.0 4.7 1.3 5.7 2.0 HE 2.1 2.1 1.7 .6 
Be aie .8 1.3 1.3 2.6 2.1 2.1 1.7 .25 | 14 6.7 1.0 5 

00a vee .8 «S757 2.6 2.6 77-1 25 47 2.6 .8 5 
es thas ae 21 Sik 47 4,0 1.7 3.2 3.2 8 2.1 21 1.0 5 
Ee 1.7 31 21 14 Se 6.7 1. 7.55.2. 2.6 24 1:7 .6 
D0 ot ala Sead .8 “S21 4.0 3:2 4.7 1.30.55. 2.6 24 .8 .5 
80: ciate nid 1.3 33. %0 4.0 3.2 2.1 1.7 3.5.50, 1.3 8.0 4.0 5 
Bet ira vae 2.1 1.3 eas 2.6% [vai 1.7 «Sine 21 aie 4,0]. cnt o-                           
NorEe.—Discharge determined from well-defined rating curve. Discharge Jan. 3-5 determined by 

comparison with records of flow of Punaluu Stream. :
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Monthly discharge of Kaluanui Stream near Hauula, Oahu, for year ending June 30, 1917. 
  

  

  

  

   
  

Discharge. Total run-off. 

Month. Million gallons per day. Bovond- Million Acro- 

Maximum, | Minimum. | Mean, | (mean), | 834005. i 

JY cr i sie s err cuaaindiniansing 12 0.65 1.76 2.72 55 167 
ANZA. is iat sues 11 .8 2.45 3.79 76 233 
DEDLCINDOL. . -vesme cerns ce vn nn anaes 5.7 .45 1.37 2.12 41 126 
OC ODOT. cde ast stevia sane Tn 14 .45 2.18 3.37 67 207 
INOVEIIOY. . csr daatin nae 12 1.3 3.10 4.80 93 285 
December......... PLE LR 16 4:7 4.16 6. 44 129 396 
FIAT oe canara irre ara nnsn wns 11 .8 2.73 4.22 85 260 
February 3.2 25 .69 1.07 19 59 
Moreh... .......... 20 35 4.87 7.54 151 463 
April... an... 24 5 3.78 5.85 113 348 

BY scr ss tasters tans 11 6 2.28 3.63 71 217 
TUNE: ae sa esata 5.7 5 1.33 2.06 40 122 

he. year. ona. iis nanan 24 25 2.58 3.99 940 2,880               
KOLOA STREAM NEAR LAIE, OAHU. 

Location.—At elevation about 500 feet, 3 miles by horse trail southwest of Laie. 
Recorps avamLaBLE.—July 30, 1914, to June 30, 1917. 

GagE.—Stevens water-stage recorder on left bank. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable about 20 feet below 
gage. 

CHANNEL AND coNTROL.—Channel straight for a hundred feet above station; right 
bank clean and perpendicular; left bank clean with gradual slope to above high- 

water stage. On October 23, 1915, a reinforced concrete control 33 feet long 
having a low-water notch 16 feet in length was completed. 

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.2 feet at 11 
a. m. November 11 (discharge, computed by extension of rating curve, approxi- 
mately 300 million gallons per day, or 464 second-feet); minimum stage 

recorded, 0.1 foot October 1-8 (discharge, 0.3 million gallons per day, or 0.46 
second-foot). 

Maximum stage recorded during period of record, 5.3 feet at 9 a. m. September 
25, 1914 (discharge, approximately 755 million gallons per day, or 1,170 second- 

feet); minimum discharge, less than 0.1 million gallons per day, or 0.15 second- 
foot. 

Diversions.—None above station. 
RecuraTION.—None. 

UriLizaTioN.—Stream is not perennial in its lower course. A small part of the flood 

discharge is diverted at low elevation for irrigation of sugar cane. Station was 
established to determine whether the total discharge of the streams would justify 

the construction of a large flood-water storage project in the vicinity. 

Accuracy.—Records based on rating curve well defined below 40 million gallons 
per day; good below that limit. Discharge for days of decided fluctuation in 
stage computed hourly. 

Discharge measurements of Koloa Stream near Late, Oahu, during the year ending June 

  

  

  

20, 1917. 

Discharge. 

Dat Made b hanes: Milli ate. ade by— eig - illion 
(feet). Second gallons 

; per day. 

Sept. 6a. CQ aBalleye.. oc. to ii i a i ede teil nsivans 0.13 0.5 0.3 
Nov..11.. 5... Ho AR. ANSE. i i i PR TE ead 222 2.49 1.6 
Jando ae 0s oie bes San sis A a ns pt re RE ea SE .28 3.43 2.2 
Mans9., oi. AO. dt Pe hn os PD i 2S EES .38 5.97 3.9 
Apr.a2. oil TR en SR mE es a SE a le +22 1.73 1.1         
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Daily discharge, in million gallons, of Koloa Stream near Laie, Oahu, for the year ending 
June 30, 1917. 
  

  

  

  

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

eect nai me 0.6 2.2 1.0 0.3 1.6 2. 1.6 1.0 0.6 1.0 4.0 3.6 
.6 2.2 +5 .3 1.61 13 2.2 1.0 6 1.90 3.1 1.6 
6 1.0 6 .3 1.0 4.0 4.0 1.6 .6 51.0 3.1 1.0 
+B 3.1 6 .3 2.2 5.3 3:1 1.0 2.2 1.0 3.1 1.0 
+0 1.0 6 .3 3.1 8.1 6.6 1.0 1.0 1.0 2.2 1.0 

6 1.0 +6 .3 2.9113 2.2 1.0 .6 1.0 2.2 1.0 
+0 1.0 .6 .3 4.01.11 1.6 .6 +0 1.0 2.2 1.0 
.6 .6 +0 .3 2.2 3.1 1.6 +0 1-14 1.0 2.2 1.0 
+8 .6 1.6 1.0 1.6 4.0 1.6 «O19 1.0 2.2 3.1 
«0 . 1.0 '1.0 2.2 4.0} 12 +0 3.1 1.0 2.2 1.0 

.6 +0 5 «0 1.0 2.2 4.0 .6 1.6 1.0 2.2 1.6 

.6 .6 1.6 7-9 1.0 1.6 2.2 6 24 6.0 2.2 1.0 

.6 5 1.0 1.6 1.0 5.3 1.6 1.0 3.1 2.2 1.6 «0 
«0 «6 1.0 1.0 1.0 2.2 1.6 3:1 4.0 2.2 2.2 «0 
.6 8.1 +B 1.0 3.1 1.6 1.6 .6 4.0 2.2 1:6 5.0 

+0 1.0 1.0 1.0 1.6 1.6 7:9 61:1) 3.1 1.6 8.8 
nei aes 8.1 .6 6 1.6:0:14 1.6114 +0 3.1 1.0 1.6 1.6 

a 1:0 1.0 6 3.131 9.6 2.2 1.6 Sed 1.0} 13 1.6 
39. ene =D 1.0 6 4.0 2.2 4.0 1.6 1.6] 12 1.0 8.9 1.0 
os .6 1.0 6 1.6 1.6 2.2 9.6 Ht 19 1.0 2.2 1.0 

ann .6 .6 5 1.6 1.6 1.6 2.2 +5 4.0 1.0 1.6 1.0 
DD i iinrreaaad 0 +0 1.0 1.0 1.6 1.0 1.6 .6 2.2 6.6 1.0 1.0 
Decree .6 +0 1.0 1.6 1.0 1.6 ; 14 .6 1.6 2.2 3.1 1.0 

en +5 +6 1.0 2.2 1.6 9.0 2.2 +0 1.0 2.2 1.0 1.0 
ech dba 0 +6 1.0 2.2 2.2 1.6 1.6 +6 5.3 9.6 1.0 .6 

0. ii vk vad Tait 1) +6 1.0 1.6 2.2 1.9 9.6 .6 2.2 3.1 1.0 +0 
sans «0 .6 1.0 5.3 1.6 6.1 2.2 1.6 1.0 5.3 1.0 .6 

8 tna 0 .6 1.6 9.6 5.3 4.5 1.6 1.6 1.6} 19 3.1 .6 
00 ie eas ee .6 .6 .6 2.2 1.6. “12 10. 1.0} 24 1.6 .6 
Bienen as .6 +0 6 1.6 2.2 2.2 1.0.0....... 1.0 8.1 1.6 .6 
inns 1.0 Oicte 1.61... 00 1.6 1.64....... 1.05 ...... Silica                         

Norte.—Discharge determined from rating curve well defined below 40 million gallons per day. Dis- 
charge July 1-27, Aug. 8 to Sept. 5, Sept. 18 to Oct. 5, Oct. 15 to Nov. 10, Dec. 3-6, and Apr. 23 to May 14 
determined by comparison with records of flow of Wailele Stream. 

Monthly discharge of Koloa Stream mear Late, Oahu, for the year ending June 30, 1917. 
  

  

  

  

  

Discharge. Total run-off, 

Month. : Milli 11 r day. - B0 BIOS Dor dag) Stone |= aption Eos 
Maximum. | Minimum. | Mean. | (mean). gallons. feet. 

IY..oc is iN a 8.1 0.6 0.87 1.35 27 83 
BOGUS... aera mesa a 8.1 .0 1.13 1.75 35 108 
September... ... Li cau 1.6 .6 .85 1.32 25 78 
OCtODOT. 22 2... oh nitnns temas irnnes 9.6 .3 1.88 2.91 58 179 
NOvomber. .... oc. vibuduivisdas 31 1.0 3.34 5.17 100 308 
DOCOMIBOL. 2... svoc ons senda aims ins 15 1.0 4.66 7.21 144 443 
JOLY. coon snvn shi sa bninnrnmnn 14 1.6 3.95 6.11 123 376 
February... cic. aici 3.1 .6 95 1.47 82 
Metre igciiez. initio ita ints Sais 24 =D 4.81 7.44 149 458 
APT ee. is acini dain es Ths nied 24 1.0 3.73 5.77 112 343 

AY scavgn ste col minacn stim me ne mine 13 1.0 2.69 4.16 83 256 
JNO. ceil tics insists cna 8.8 +5 1.48 2.29 44 136 

PROFOAL. esi. voi sitn iv: 31 7 2.54 3.93 927 2,850               
WAILELE STREAM NEAR LAIE, OAHT. 

LocaTtioNn.—About 3 miles by horse trail southwest of Laie and about 525 feet above 
sea level. 

REecorDS AvarLABLE.—July 30, 1914, to June 30, 1917. 
GAGE.—Stevens water-stage recorder on right bank. 
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.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.85 
feet at 9 a. m. September 23, 1914 (discharge, approximately 295 million gallons 

per day, or 456 second-feet); stream occasionally dry. 
Maximum stage recorded during year, 3.25 feet at 3 a. m. November 18 (dis- 

charge, approximately 140 million gallons per day, or 217 second-feet); mini- 

mum stage recorded, 0.2 foot October 6-8 (discharge 0.1 million gallons per day, 

or 0.15 second-foot). 
Diversions.—None above station. 
RecuraTiION.—None. 
UTiLizATION .—Stream not perennial. A small part of the flood discharge is diverted 

at low elevations for sugar-cane irrigation. Station was established to determine 
whether the total flood discharge of streams at 500 feet above sea level will justify 
the construction of a large flood-water storage project in the vicinity. 

Accuracy.—Records based on rating curve well defined below 6 million gallons per 
day and continuous record of gage height; good for medium stages; determina- 
tions of daily discharge for periods of extreme low water may be somewhat in 
error because of the small amount of water involved and lack of sensitiveness of 
control; discharge for days of decided fluctuation in stage computed hourly. 

Discharge measurements of Wailele Stream near Laie, Oahu, during the year ending 
June 30, 1917. 

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

    

  

Discharge. Discharge. 

Dat page Mill Dat rc Mil ate. eig : illion ate. eig illion 
(feet). Seng gallons (feet). Boson gallons 

: per day. 2 per day. 

Novel... 0.28 1.07 0.74 Mar. 9. oc. .0.0.... .48 2.57 2.3 
Dee. 6... 2% .55 6.83 Lo: Apr. Yo. aba. .30 1.20 .8 
Jon. 4... .....n .36 2.09 1.4                 

Daily discharge, in million gallons, of Wailele Stream near Laie, Oahu, for the year 
ending June 30, 1917. 
  

  

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

A a ei nse ted 0.8 1.3 0.8 0.4 0.4 0.8 2.97 0.8 
Dit ren Ne rn a a > 7.6 1.3 .4 .4 3 2.0 od 
i ETE i dae) et la .4 2.7 2.0 .4 .4 eS 2.0 ar 

rn 1.3 3.5 2.0 .4 1.3 .S 2.0 .4 
i Fe. Contin nas ats x a a ofr eae R 2.0 4.4 2.7 .4 .4 .4 1.3 .4 

Oi us aE ad 0.1 1.3 7.6 1.3 .4 .4 .4 1.3 .4 
a ERE a La ol 2.7 5.4 1.3 .4 .4 .4 1.3 .4 
SE tly SE A 1.3 On «3 .4 2.7 .4 1.3 .4 
Ors ont ha A .4 .8 Ne .8 .4 7.6 .8 1.3 .8 

Oe rl 4 1.3 2 5.4 .4 2.0 3 1.3 od 

Me eit ot .8 2.0 2.7 .4 1.3 .S 1.3 4 
Xe aa 2.0 .4 1.3 1.3 .4 11 .8 1.3 .d 

ere i eee 1.3 od 3.5 1.3 .4 2.0 1.3 .8 ud 
XL En a Se .4 .4 2.0 3 2.0 2.0 1.3 1.3 4 
IER .4 1.3 1.3 «3 .4 2.0 1.3 .8 2.0 

MOsovi co cs rie irri .4 3 1.3 4.4 .4 4.4 1.3 .8 5.2 
Be .8 4.4 1.3 3.5 .4 2.0 3 1.3 .8 
EA Pe RSE 2.0 16 5.4 1.3 .8 2.0 .8 6.5 .8 
0c. sh sana 2.7 2.0 2.9 1.3 .8 5.9 .8 4.0 3 
ee i ie sees “3 1.3 2.0 5.4 .4 7 .8 1.3 0 

Ei si .8 .8 1.3 1.3 .4 2.7 .8 .8 ed 
recut Seni ei aden .4 .S 1.3 1.3 i! 1.3 7 .4 .4 
DS ros Die eames .8 .8 1.3 7.9 .4 .8 1.3 1.3 .4 
ei icin es .3 «3 4.4 2.0 .4 .8 1.3 .8 4 
ene aN ten anes 1.3 1.3 1.3 1.3 .4 2.7 9.1 .4 .4 

OD irri ie sre as Shee 3 1.3 1.3 4.4 .4 1.3 2.0 oy! .4 
ie ees ee eT Met eps 7.8 .8 2.7 1.3 .8 .8 3.5 .4 .4 

LE RE it wl el J 6.5 3.5 2.7 5 .8 “S 9.8 1.3 .4 
rie i Ee sen 1.3 .8 4.4 L333... .8 12 .8 <% 

0. a, 3 1.3 1.3 YL. 3M i .8 4.4 .4 ol 
Bl rh il ea Seah? 1.3 ae mis eS LB iis                   
  

Nore.—Discharge determined from rating curve well defined below 6 million gallons per day. Gage 
height record J uly 1 to Oct. 5 unreliable. Discharge Nov. 17, 26-30, Dec. 1-6, and Feb. 13 to Mar. 9 deter- 
mined by comparison with records of flow of Koloa Stream.
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Monthly discharge of Wailele Stream near Laie, Oahu, for the year ending June 30, 1917. 
  

  

  

  

        

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | winion | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

OctolBerGe3l..... ... i. cceracennee 7.8 0.1 1.34 2.07 35 107 
November: ... ii. in ic. fiunitices 16 .4 1.76 2.72 53 162 
December... ... ce tiie Bode rie. 7.6 1.3 2.80 4.33 87 266 
TIMMY... i itn Seite 7.9 .8 2.09 3.23 65 199 
TOTAL 2 co iiciniinnoninsmunnnics 2.0 .4 .51 79 14 44 
Mari... aE, 11 .4 2.25 3.48 70 214 
ADI... ti i rei eins 12 wi 2.11 3.26 63 194 
May dR 6.5 4 1.43 2,91 44 136 
JUNG... aaa 5.2 .4 . 68 1.05 20 63 

NG PRHIOR. ol ies hess a) en wh ah emia on 0 See fea = A a 451 1,380       
  

EAST BRANCH OF KAHAWAINUI STREAM NEAR LAIE, OAHU. 

Location.—Half a mile above junction with West Branch of Kahawainui Stream, 
3 miles by horse trail southwest of Laie, about 500 feet above sea level. 

RECORDS AvAILABLE.—July 29, 1914, to June 30, 1917. 

GAGE.—Stevens water-stage recorder. Datum raised 0.6 foot November 1, 1915. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable 10 feet below gage. 
CHANNEL AND cONTROL.—One channel at all stages; straight for several feet above 

station; bed composed of large boulders; free from vegetation; right bank clean 
and nearly perpendicular; left bank sloping and fairly clean. Control prior to 
October 26, 1915, consisted of a natural dam of large boulders. On November 1, 

1915, a reinforced concrete control, 32 feet long with a- low-water notch 15 feet 
long was completed. 

EXTREME OF DISCHARGE.—Maximum stage recorded during year, 2.5 feet at 4 a. m. 
November 18 (discharge, approximately 150 million gallons per day, or 232 
second-feet). : 

Maximum stage recorded during period of record, 5.1 feet at 7 a. m. Sep- 
tember 25, 1914 (discharge, approximately 340 million gallons per day, or 526 
second-feet); channel frequently dry. 

Diversions.—None above station. 
ReacuraTioN.—None. 

Uriuization.—Part of the flood discharge is diverted at low elevations to irrigate 
sugar cane. Station was established to determine whether total flood discharge 
at this elevation is sufficient to justify a large flood water stored from project 
near Kahuku. 

Accuracy.—Determinations based on a fairly well defined rating curve. Records 
good except for very low stages for which they may be in error because of small 
amount of water involved. Discharge for days of decided fluctuation in stage 
computed hourly. 

Discharge measurements of East Branch of Kahawainui Stream near Laie, Oahu, during 
the year ending June 30, 1917. 

[Made by H. A. R. Austin] 
  

  
  

  

Discharge. Discharge. 

Date hatin Dat ho ate. eig! no ate. eig nh 
(feet). | Second- | Million (feet). | Second- | Million fool gallons ool gallons 

2 per day. : per day. 

Nov.10.:..0000.. 0.32 0.93 0.6 Mor, Se..o0 ii. . 36 1.29 .85 
Dee. B..........5. .49 3.16 .0 Apr. 12... iia .32 1.11 7 
Jol, 6.....0. 0. .33 .53 .35                  
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Daily discharge, in million gallons, of East Branch of Kahawainut Stream near Laie, Oahu, 
Jor the year ending June, 1917. 

  

Aug. | Sept. Feb. g 

  

    

Oct. | Nov. | Dec. 

Fs ian Sine 0.7 
bia aide has 3.9 
a 2.8 
ein 21 
Baas. 0.1 4.8 

ese i ate aed 6.4 
eis oD 2.1 

eas aes Rear 1:1 
Bt ek 1a 
Sasa 7 1.2 

Sein .4 $4 
2.8 oo .4 
«0 2 1.6 
od Pi ol 

Senet 2 4 

Demo d a .4 
ER, 4.6 .4 

1.1 16 2.1 
2.1 1.1 ol 
.4 2 

2 oT vl 
<2 7 2 
vo .4 .4 
ol .4 2.1 
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Apr. | May.| June. 

0.2 0.1 i. 
ster, 
oo een Seen 
2 le adeat 
lead mes 

SR aT 

leant 
v2 aa A 

A 
od 1 Cae oS NS 
Barina. 
.4 Di ftoir - oie 
.4 .4 0.7 

oe .4 4.2 
.4 ot .4 
2 4.3 I: 
1 1 .2 

Eats oll es 

lai it (GEL 
1.1 oon oe 
.2 rae 
4 wd sedin 

0:2 betel hea 

eae 
i 08 he bomen belie 
Bobi elie ans 
A ah hea 

cde oie     
      

Nore.—Discharge determined from rating curve fairly well defined below 80 million gallons per day. 
No flow on days for which discharge is not given. 

Monthly discharge of | East Branch of Kahawainui Stream near Lave, Oahu, for year ending 
June 30, 1917. 

  

  

  

  

  

Discharge. Total run-off, 

Month, Million gallons per day. 
Sosond: Million | Acre- 

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

JOY. ei essa sen rai aes 28 0 1.18 1.83 37 112 
AS cr ie tine an ins 3.5 0 «22 .34 21 
Jnr ees RS CO IE SR 8.4 0 ld 1.10 22 68 
NOVOIDET nines coiian sinensis sna 16 0 1.08 1.67 32 99 
Dgeomber :. ic ear ae 6.4 2 1.38 2.14 43 131 
ALY. ic ined savas es annie 5.1 .4 1.35 2.09 42 128 
LE SE I Pa 1.1 0 2) .32 6 18 
OY. ert ia cd 9.6 0 1.70 2.63 53 162 

ADI. ivi arent 6 2 0 .80 1.24 24 74 
OY ees crime toe sin sols sn asad 4.3 0 .30 .46 9 29 

FOC oo fini nes vena iin seen 4.2 ee «20 .31 6 18 

PRO YOBL i cree casas esse dames 28 0 wil 1.19 281 860              
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EAST BRANCH OF MALAEKAHANA STREAM NEAR KAHUKU, OAHU. 

LocaTtioNn.—About three-quarters of a mile above junction with Middle Branch of 

Malaekahana stream and 3} miles by horse trail south of Kahuku, about 375 

feet above sea level. 
REcorDs AvamABLE.—July 31, 1914, to June 30, 1917. 
GAGE.—Stevens water-stage recorder. Original staff gage, established on July 31, 

1914, was washed out by flood September 24, 1914. From September 25, 1914, 
to May 28, a reference point consisting of 20-penny nail in kukui tree on left 
bank 50 feet upstream, at same datum as staff gage, was used to check gage 

heights. On May 28, 1915, a new staff gage was established at the original datum. 
DiscHARGE MEASUREMENTS.—Made by wading or from cable about 5 feet upsireany 

from staff gage. 
CHANNEL AND cONTROL.—One channel at all stages; straight for several hundred 

feet above gage; bed composed of loose boulders and gravel; right bank at gage 
clean and nearly vertical; left bank has gradual slope and above ordinary flood 
stages is covered with small trees and vegetation; cross section same for several 
hundred feet upstream. Reinforced concrete control completed November 9, 
1915, is 33 feet long with a 14-foot notch for low water. Original control consisted 
of a concrete slab 2 feet wide, with a small notch for low flow, between large 
boulders, about 6 feet below gage; this control was destroyed by the flood Sep- 

tember 24, 1914. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.15 feet at 6 

p. m. March 8, 1916 (discharge, computed by extension of the rating curve, 
approximately 90 million gallons per day, or 139 second-feet). 

Maximum stage recorded during period of record, 5.05 feet at 5 a. m. Septem- 
ber 25, 1914 (discharge, approximately 378 million gallons per day, or 585 second- 

feet); channel frequently dry. 
Diversions.—None above station. 
RecuraTioN.—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 deter- 
mine whether the total flood discharge at an elevation of about 350 feet above 

sea level will justify the construction of a large flood-water storage project near 
Kahuku. 

Accuracy.—Records based on rating curve well defined below 12 million gallons 

per day ; good below that limit except for very low stages for which they may be 
in error because of small amount of water involved. Discharge for days of de- 
cided fluctuation in stage computed hourly. 

Discharge measurements of East Branch of Malaekahana Stream near Kahuku, Oahu, 
during the year ending June 30, 1917. 

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

  

  

  

Discharge. 

Dat ra ate, eig 2k 
(feet). | Second- Mion 

feet £3 ‘ong 
r per day. 

NOV. 10... ue aide oii hers oh oa He oe Gia FE DM LA Sh a IS AE 0.13 0.78 0.50 
JAI 0. suv tsi iiisde desi d Tan indus vane sons hs mans Sa nas de nad sets +10 1.00 .64       
 



106 SURFACE WATER SUPPLY OF HAWAII, 1916-117. 

Daily discharge, in million gallons, of Fast Branch of Malaekahana Stream near Kahuku, 
Oahu, for the year ending June 30, 1917. 
  

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

as, te vss he 0:5 0sx- 0x5 0.3 0.3 1.0 1.0 0.3 0.3 1.0 0.3 
1 SE RE Tg 0:8 ef ee 8.500. 1.8 1.0 .3 .3 1.0 3 

i ie dee ends PD rd at ele ania 2.6 2.6 .3 .3 3 10 *S 
es See tin  aneati LO eel ease .3 3.5 1.8 'S 1.0 So 4.2 3 
Da ae Sd eee as 1.8 6.6 2.6 .3 1.0 .3 1.0 .3 

Or ee Tr Tiassa i, .3 8.9 1.0 .3 .3 vS 3 9 
doris til ames Smee Pea es 1.3 4.5 1.0 3 .3 .3 "3 .3 
sabia matinee be bo rt 1.0 1.8 1.0 "5 9.9 »S 3 3 

Oe et Sal ee bl seid eas} de a ene a “3 1.8 1.0 .3 4.5 .3 .3 .3 
Mc in a atl even nas amma nan 1.0 1.8 6.5 .3 1.0 .3 .3 .3 

DY os eh ul winiatei chants iwik alan a lnite Loe oa 5 ai .3 1.0 2.6 3 .3 3 1.0 .3 
sh he A 8 a Lr wna 3.0 .3 1.0 1.0 .3 8.8 EA ’3 3 

I hi edt ae tal anne 1.0 .3 1.8 1.0 .3 1.8 .3 »3 3 
Be on se le +3 +d 1.0 .3 1.8 1.8 3 +5 .3 
I enh ei SBE i aa 1.0 1.0 3 .3 1.0 .3 -3 1.8 

0 sao Sila aieenyass ern 1.0 -3 5.7 .3 5.5 1.8 2S 0:1 
Tem mel S25 Loan vg ARR 4.0 .3 5.2 3 1.8 3 1.0 1.0 
I es “3 PO van Ssh yi 3.5 1.0 1.0 1.8 "3 3.5 .3 
OE Van 1.0 1.0 1.8 1.0 1.0 “5 3 1.8 .3 

es iS ads as +S. anen 3 .3 1.0 5.5 .3 7.3 .3 1.0 HE 

a a a sd eae a, 3 .3 .3 1.0 3 2.6 .3 1.0 .3 
res iba ga Od vas raesn .3 .3 3.0 .3 1.0 1.8 1.0 .3 

vod i mane i ents Bees .3 3 5.7 .3 1.0 .3 1.06 .3 
08 snd aera iea 2 laine .3 3.5 1.0 .3 .3 5 1.0 .3 

ns agen se wee aes .3 1.0 .3 1.0 1.0 .3 3.5 4.6 1.0 .3 

le .3 «> 1.0 .3 4.5 .3 1.0 1.0 1.0 .3 
Blinds dil Same a a 3 2.3 .3 1.0 1.8 1.0 1.0 1S 1.0 .3 
eatin vie fv lea inn say eens 1.0 6.9 1.0 3.5 1.0 1.0 1.0 7.5 1.0 .3 

Ee barons ah ae Vitale ga sy an wae 1.0 .3 2.6 1:8. 1.0 8.6 1.0 .3 
0 a hes i Ea es 23 .3 1.0 Yello 1.0 3.5 3 .3 
Be ans aie Sule an sa ei «3 1.04...:... Brian Ba                             
Norr.—Discharge determined from rating curve well defined below 12 million gallons per day. Dis- 

charge interpolated Jan. 31 to Feb. 6. No flow on days for which discharge is not given. 

Monthly discharge of East Branch of Malackahana Stream near Kahuku, Oahu, for year 
ending June 30, 1917. 
  

  

  

  

    

Discharge. Total run-off. 

Month. Million gallons per day. 

Second: Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. . 

INA esa hr i od Ati 5.5 0 0.19 0.29 6 18 
AMIUSH, seninidiunnis buns ididanssies 5.3 0 2 .42 8 26 
September. ic ve i ies cae 1.0 0 11 17 3 10 
OB OBR. i re a fades saves 6.9 0 .58 .90 18 55 
NOVEMBOT er. oe Bessette araies sae 11 0 1.02 1.58 Sl 94 
Decembor... cote... nea cenes 8.9 .3 2.00 3.09 62 190 
JUMIALY ers i vaiinnns vest tes vnis 6.5 .3 2.09 3.23 65 199 
BOLL . ocr agccs es dutama ned ens- inns 1.8 3 .50 Wi 14 43 
Male, yo iin ie Si Dares Sa ae ne 9.9 3 2.17 3.36 67 206 
API sa ae 8.6 3 1.24 1.92 7 114 
MAY... oo iii nia La 4.2 3 .94 1.45 29 89 
FUNC ei. itlicsisedesnatntans tes- 9.1 3 267 1.04 20 62 

PNB VOL. oi inven msn tren tses 11 0 .99 1.53 360 1,110             

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 Kahuku, about 440 feet above sea level. 
RECORDS AvArLABLE.—July 31, 1914, to June 30, 1917. 
GAce.—Stevens water-stage recorder. Gage datum lowered 1 foot September 25, 

1914, to avoid minus readings.
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DiscHARGE MEASUREMENTS.—Made by wading or from cable 15 feet downstream from 
staff gage. 

CHANNEL AND cONTROL.—One channel at all stages; straight for several hundred feet 

above gage; bed composed of loose boulders and gravel; free from vegetation; 
at the gage right bank clean and nearly vertical; left bank slopes gradually and 

above ordinary flood 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 period of record, 3.40 

feet at 9.30 p. m. January 7, 1916 (discharge, approximately 200 million gallons 
per day, or 309 second-feet); channel dry greater part of the time. 

Maximum stage recorded during year, 0.96 foot at 3 a. m. December 6 (dis- 
charge, approximately 40 million gallons per day, or 62 second-feet). 

Diversions.—None above station. 
RecuraTion.—None. 

Uriuization.—Stream not perennial. A small part of the flood discharge is diverted 
at low elevations for irrigation of sugar cane. Station was established to deter- 

mine whether the total flood discharge at an elevation of about 400 feet above sea 
level will justify the construction of a large flood-water storage project near Ka- 
huku. 

Accuracy.—Determinations are based on rating curve well defined for low and 
medium stages. Records only fair on account of the small amount of water - 
involved. Discharge for days of decided fluctuation in stage computed hourly. 

The following discharge measurement was made by H. A. R. Austin: 

January 6, 1917: Gage height, 0.26 foot; discharge, 0.9 second-foot, or 0.6 million 
gallons per day. : 

Daily discharge, in million gallons, of Middle Branch of Malaekahana Stream near Ka- 
huku, Oahu, for the year ending June 30, 1917. 
  

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

  

                    
  

NotE.—Discharge determined from rating curve well defined below 8 million gallons per day. No flow 
during August and September, or on days for which discharge is not given, except July 10-25, and Dec. 7 to 
Jan. 5, for which gage heights were not recorded.



108 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

Monthly discharge of Middle Branch of Malaekahana Stream near Kahuku, Oahu, for the 
year ending June 30, 1917. 
  

  

  

  

Discharge. Total run-off. 

Month, Million gallons per day. 
Sovond: Million | Acer 

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

OCLODET . . . . Chee iol Jil ove Noe cresies 1.3 0 0.07 0.11 2 7 
NOVEM DOL. . iie  iimeen anes onlin 1.3 0 .04 .06 1 4 
DeCombBer 158... coc iivee ieee 4.0 0 «6 1.18 5 14 
JAMO B- 2. ee iia 2.5 0.05 .69 1.07 18 55 
Opry: or etl .6 0 .04 .06 1 3 
Math... i i i ite ah .6 0 .06 .09 2 6 
BD rae 2.5 0 18 23 6 17 

NY ete te in an ee Se re Tas .4 0 03 .05 1 3 
FURC cet a im a a 2.2 0 .07 Ji 2 6             
  

RIGHT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, OAHU. 

LocaTion.—About 200 feet upstream from intake of Wahiawa Water Co.’s tunnel 
which is at the confluence of the right and left branches, or two main branches, 

of North Fork, about 8 miles northeast of Wahiawa. 

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

Gaae.—Stevens water-stage recorder on left bank. 
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 20 feet upstream 

from gage. 
CHANNEL AND cONTROL.—Channel is a straight stretch 200 feet long that has been 

cleared of boulders. Banks steep and flow well distributed and confined. 
Natural control of large boulders has been improved somewhat for low-water stages. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.75 feet at 5 p. m. 
April 14 (discharge, approximately 400 million gallons per day, or 619 second-feet); 
minimum stage recorded, 1.4 feet February 28 to March 2 (discharge, 0.7 million 

gallons per day, or 1.1 second-feet). 
Maximum stage recorded during period of record, 6.9 feet 10 p. m. November 

8, 1914 (discharge, estimated by extension of rating curve, 560 million gallons 

per day, or 866 second-feet); minimum daily discharge, March, 1914 (0.2 million 
gallons per day, or 0.3 second-feet). 

Diversions.—None above station; entire low-water flow below station diverted. 

RecuraTION.—None. 
UriLization.— Wahiawa Water Co.’s ditch diverts entire low-water flow of both right 

and left branches of North Fork at their confluence below gaging station on each 
branch for domestic water supply and irrigation in vicinity of Wahiawa. Dis- 

charge from North Fork is impounded in Wahiawa reservoir for irrigation of sugar 

cane on Waialua plantation. : 
Accuracy.—Records based on well-defined rating curve and continuous record of _ 

gage height; good for all stages. 

Discharge measurements of right branch of North Fork of Kaukonahua Stream near 
Wahiawa, Oahu, during the year ending June 30, 1917. 

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

  

  

Discharge. Discharge. 

D no Dat nse, ate. eig 113 ate. eig 113 
(feet). | Second- os (feet). | Second- Yaon 

feet ig foot, | Zo i0n8 . per day. per day. 

Sept. 1.........5.. 2.03 12.2 0 Mar). essen ee 1.39 0.79 0.5 
Jan. 3... uses 1.99 12 eto MAY. 2 oie Ses nlens 2.02 12.7 8.2                  
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Daily discharge, in million gallons, of right branch of North Fork of Kaukonahua Stream 
near Wahiawa, Oahu, for the year ending June 30, 1917. 
  

  

  

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

3.8 8.0 5.2 4.5 (10 2.012 3.0 0.7 7.0 6.0 26 
3.07 10 6.0 3.8 9.0 26 12 5.2 ot 8.0 6.0 18 

+ 8.0 9.0 3.0 3.0 7.0 12 12 7.0 1.0] 13 5.2 9.0 
7.01 12 2.5 3.0] 16 22 9.0 3.8 3.0 5.2 7.0 5.2 
4.5 7.0 2.5 2.51.13 8.010 2.5 1.2 5.3 5.2 6.0 

3.0.12 2.5 251-10 8.0 9.0 2.5 1.0 3.8 3.8 14 
2.5 20 2.5 2.5! 14 20 6.0 2.5 1.0 3.822 10 
2.5 9.0 2.0 2:0] 20 8.0 5.2 2.5 1.2 3.8 3.8 20 
2.5 7.0 3.8 2.0] 20 7.0 4.5 2.0 8.0 6.0 5.2 36 
2.0 5.2 2.5 2.0 34 %.0[ 26 2.0 1.6 3.0 6.0 10 

2.5 5.2 2.5 1.6} 12 5.2 8.0 2.0 14 14 32 10: 
7.0 6.0 8.0 5.2 9.0 5.2 6.0 2.0 59 9.0 7.0 8.0 
5.2 5.2 2.5 4.5 8.0 9.0 4.5 3.0) 18 26 7.0 7.0 
3.8] 36 2.0 3.8 6.0 6.0 4.5 5.21.20 101 10 6.0 
2.0; 18 2.0 4.5 9.0 4.5 3.8 2.0; 32 32 8.0 9.0 

14 8.0 2.5 4.5 6.0 4.5 9.0 2.0 16 24 8.0 9.0 
39 12 4.5 4.517 29 5.2 7.0 1.61 10 18 7.0 5.2 
18 9.0 3.8 9.0 36 42 3.8 2.5 8.01 12 44 7.0 
8.0 8.0 4.5 9.0 | 10 32 4.5 2.9: 82 9.0 | 44 4.5 
%.0 8.0 2.5 2.0 8.0 9.0 9.0 1.6] 26 70, 18 4.5 

10 7.0 3.8 4.5 7.0 8.0 3.8 1.6) 13 7.0% 10 3.8 
4.5 6.0 | 16 3.8 6.0 10 3.0 1.2 8.0 18 8.0 3.8 
3.8 4.5 5.2 5.2 5.2 13 3.8 1.2 6.0 | 10 20 3.0 
3.8 4.5 3.87.12 4.5 12 22 1.0 18 9.0 9.0 3.0 
3.8 3.8] 13 14 8.0 6.0 7.0 1.0 | 66 7-0 7.0 2.5 

3.0 3.8} 18 4.5 12 5.21 20 1.0] 36 5.2 6.0 2.5 
5.2 3.81 12 20 9.0 7.0 6.0 1.01.12 5.2 6.0 2.5 
4.5 3.8 7-0. 4% 14 9.0 4.5 wl 030 9.0 7.0 2.5 
3.0 3.0 6.0 32 13 14 4 S{u-owsse 9.0 | 26 6.0 2.0 

0s uve aan 3.8 3.0 4.5 [+53 12 6.0 8. 8 ace 6.0 9.0 I-12 2.0 
Sl. vt 12 45 ean 16-1... 4.5 0a... 6.0.5... 44 Jeeoee.                           
  

Note.—Discharge determined from well-defined rating curve. 
and June 2-7 determined by comparison with record of flow of left branch. 

Discharge Sept. 11-21, 26-30, Oct. 1-10, 

Monthly discharge of right branch of North Fork of Kaukonahua Stream near Wahiawa, 
Oahu, for the year ending June 30, 1917. 

  

  

  

  

          

Discharge. Total run-off. 

Month. Million gallons per day. 

Segond. Milton fore 
gallons. eet. 

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

JAY nna co res sar oA Se aaa o 39 2.0 6. 54 10.1 203 622 
AOUSE. oo esi se sa a ee has 36 3.0 8.46 13.1 262 805 
SePlemMbeY. arsine 18 2.0 5.22 8.08 157 481 
QClObor. rg eas 53 1.6 9.46 14.6 293 900 
November... ........ cies viadn 36 4.5 12.6 19.5 377 1,160 
DCCIIRY. cosa de sani nnns sea nsnnann 42 4.5 11.0 17.0 342 1, 050 
LE A SE SM 26 3.0 S.17 12.6 253 Tit 
Bobruory. i cc. cus vsinissnnssmsnsss 7.0 ol 2.36 3.65 66 203 
March... i ra eae 66 “r 14.8 22.9 458 1,410 
ADI... sais aaa 101 3.0 13.9 21.5 416 1,280 
MOV eosin ennai siabans 44 3.8 12.3 19.0 380 1,170 
TANG. Cocina erne sno Tdaes 36 2.0 8.40 13.0 252 773 

THO YOar. ..... cv cnsnnsnrsssss 101 or 9.48 14.7 3,460 10, 600     
  

LEFT BRANCH OF NORTH FORK OF KAUKONAHUA STREAM NEAR WAHIAWA, OAHU. 

‘LocaTtion.—100 feet above the intake of the Wahiawa Water Co.’s tunnel, which is at 
the confluence of the right and left branches, or the two main branches, of the 
North Fork about 8 miles northeast of Wahiawa. 

RECORDS AVAILABLE.—May 25, 1913, to June 30, 1917. 

GAcE.—Stevens water-stage recorder on left bank. 
DIscHARGE MEASUREMENTS.—Made by wading or from cable at gage.
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CHANNEL AND coNTROL.—Channel straight for 100 feet above and below gage; fairly 

uniform in cross section with high, wooded banks; only one channel at all stages. 

Stream bed composed of bowldersand gravel. Control composed of large bowlders; 

fairly permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 7.3 feet 

at 10 p. m. March 19, 1917 (discharge, approximately 850 million gallons per day, 

or 1,320 second-feet); minimum stage recorded, 0.85 foot February 9 and 10, 1915 
(discharge, 0.25 million gallons per day, or 0.37 second-foot). 

Minimum stage recorded during year 1.05 feet February 26 to March 2 (discharge, 
0.8 million gallons per day, or 1.2 second-feet). 

Diversions.—None above station. 
RecurAaTioN.—None. ’ 

UruizatioN.—The entire low flow of the North Fork is diverted immediately below 
confluence of the right and left branches, and is impounded in Wahiawa reservoir 
for sugar-cane irrigation on Waialua Agricultural Co.’s plantation. 

Accuracy.—Records July 1 to March 11 good; March 12 to June 30, fair. 

Discharge measurements of left branch of North Fork of Kaukonahua Stream near 
Wahiawa, Oahu, during the year ending June 30, 1917. 

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

    

  

Discharge. Discharge. 

HE be. | ih Date. eig — ate. eight ’ 
(fect). | Second. | Million (feet). | Second- | Million Soot, gallons foot gallons 

per day. " per day. 

ANY, Tore ssie tune 2.25 58 37 Hab. Ll. .oh.otl oo. 1.26 4.72 3.1 
Oot 3H 1.46 8.68 BO ADT 2 oii eae 1.39 9.93 6.4 
IEC. 1. aie iiivennins 1.52 11.8 xO June D....0. is 1.87 39.0 25                   

Daily discharge, in million gallons, of left branch of North Fork of Kaukonahua 
Stream near Wahiawa, Oahu, for the year ending June 30, 1917. 
  

    

  

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

9.0 28 12 9.0 14 10 12 2.6 0.8 8.8 8.8 19 
7.91 34 12 6.37 10 58 10 4.8 +3110 6.5 2 

15 15 5.8 5.8 0.00 2 23 4.8 1.5 17 6.5 13 
15 21 4.8 5.8| 38 34 15 3.2 5.8 6.5 12 7.5 
9.0] 15 4.8 48| 23 12 19 2.6 2.6 6.5 8.8 8.8 

6.8 15 4.0 4.8 19 12 9.0 2.0 2.0 5.5 6.5 21 
4.81 26 4.8 4.8 | 34 28 7.9 2.0 1.3 4.6: 12 15 
4.01 15 4.0 4.0 28 12 5.8 2.0 1.5 55 6.5 40 
4.0| 14 %.9 4.0 23 9.0 5.8 2.0: 12 13 5.5 48 
4.0 9.0 4.8 4.0 | 34 10 42 2.0 2.0 4.6 6.5 13 

4.0 10 4.8 3.217 9 9.0 1.5] 34 21 30 21 
10 10 15 0.0] 12 7:9 6.8 1.50 70 10 7.5 10 
14 1s 4.8 5.8] 10 14 5.8 4.8 24 i7 10 10 
9.00:7 4.0 5.31 10 7.9 4.8 2.61 40 148 17 7.5 
4.0| 34 4.0 6.847 15 6.8 4.8 1.5" 19 30 13 17 

26 14 4.8 (+ 9.0 9.0 6.831 10 1.313 36 13 13 
86 28 7.91 2 50 9.0 9.0 15] 12 24 12 7.5 
38 15 6.8 26 46 67 4.8 3.2 8.8| 15 74 10 
14 17 9.0 19 14 8 5.8 2.01. 52 12 70 6.5 
15 15 4.8.47 10 14 12 1.5: 40 10 27 5.5 

19 12 6.8 12 9.0.10 4.8 1.5] oa 8.8. 13 5.5 
9.0 9.0] 23 10 %.9:7-14 4.0 1.3 13 21 10 4.6 
6.8 7.91 15 14 7.9] 23 4.0 1.0: 12 17 24 4.6 
6.8 6.8| 10 21 7.9. 2 12 1.0| 24 13 10 3.8 

10 6.8 | 34 28 10 9.0 4.8 1.0| 99 8.8 8.8 3.8 

7.9 6.8 34 12 26 7-917 a) «3559 7-5 7.5 3.8 
21 6.8 23 28 12 6.8 6.8 v3: 15 6.5 7.5 3.2 
12 5.81 14 58 28 10 4.0 +313 13 7.5 5.5 
6.8 4.8 12 34 14 21 4:0 [occa 15 40 5D 3.2 
9.0 58 7.9 | 42 14 9.0 8.21: 5%, 8.8 12 17 3.2 

19 1.9 i 19 ona 6.8 261... Bae 40 lonkeeet                         
  

NorE.—Discharge determined from rating curves applicable as follows: July 1 to Mar. 11, well defined; 
Mar. 12to May 19 and May 20 to June 30, fairly well defined. Discharge Mar. 24-28 and Apr. 2-4 determined 
by comparison with records obtained on right branch.
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Monthly discharge of left branch of North Fork of Kaukonahua Stream mear Wahiawa, 
Oahu, for year ending June 30, 1917. 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Segond. Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. ’ 

TOMY. i ea dii ate, 86 4.0 13.8 21.4 427 1,310 
ABTA eyonsnss senngansns ss insbaass 76 4.8 16.2 25.1 503 1,540 
September... ........ --:.ck A ve 34 4.0 10. 4 16.1 310 958 
LE lS 58 3.2 14.7 22.7 454 1,400 
November... «i. ..ccoi ceria ont 50 7.9 18.7 28.9 562 1,720 
December... . ic av rani it es 81 6.8 18.3 28.3 567 1,740 
JI. fe si diac cada n th eed 42 2.6 9.47 14.7 294 901 
RE pe ee SR 4.8 .8 2.07 3.20 58 178 
Maych... tus cd td, 99 .8 20.3 31.4 629 1,930 
Apel aa de Jib 148 4.6 18.4 28.5 553 1,690 
TRAC A Le eh, 74 5.5 16.3 25.2 506 1, 550 

FONG ah re A ae 48 3.2 12.0 18.6 362 1,100 

DNB YOAT. -v saes avs suite ity 148 +8 14.3 22.1 5,220 16, 000               
SOUTH FORK OF KAUKONAHUA STREAM ABOVE UNITED STATES ARMY RESER- 

VOIR, NEAR WAHIAWA, OAHU.! 

LocarioNn.—About one-eighth mile above United States Army ditch intake, 5 miles 
by trail above United States Army reservoir, and 10 miles east of Wahiawa by 
road to reservoir and trail along ditch. 

RECORDS AVAILABLE.—June 18, 1913, to April 5, 1917. Station discontinued on 
account of backwater from new dam. 

GAGceE.—Stevens water-stage recorder. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable at gage. 
CHANNEL AND cONTROL.—Channel in vicinity of gage is straight and has been cleared 

of boulders; banks steep; flow is confihed past the gage. Natural control at 

head of long riffle has been improved for low-water stages by construction of a 
low rock-fill dam. : 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.5 feet at 3 a. m. 
March 9 (discharge, approximately 600 million gallons per day, or 928 second- 
feet); minimum stage recorded, 1.25 feet February and March (discharge, 0.8 
million gallons per day, or 1.2 second-feet). 

Maximum stage recorded during period of record, 7.05 feet 11 p. m. November 
20, 1913 (estimated discharge, 900 million gallons per day, or 1,390 second-feet 

by extension of rating curve); minimum daily discharge, March, 1915 (0.15 mil- 
lion gallons per day, or 0.25 second-foot). 

Diversions.—None above gage. United States Army diverts all the low-water 
flow one-eighth of a mile below station. 

REeguraTION.—None. 

UriuizatioN .—Low-water flow past this station is diverted one-eighth of a mile down 
stream into United States Army ditch, and ympounded in United States Army 

storage reservoir of 21 million gallons capacity (64 acre-feet), 5 miles down- 

stream, and carried thence by pipe line for water supply for cantonment at 
Castner. Records show amount of water available for additional water-supply 

for Castner. Discharge from South Fork is impounded in Wahiawa reservoir 
for sugar-cane irrigation on Waialua Plantation. 

Accuracy.—Rating curve well defined for low and medium stages. Gage height of 
record continuous. Records good below 50 million gallons per day and fair 
above that limit. 
  

1 Called South Fork of Kaukonahua stream near Wahiawa, Oahu, in Water-Supply Paper 373.
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Discharge measurements of South Fork of Kaukonahua Stream, above United States Army 
reservoir, near Wahiawa, Oahu, during the year ending June 30, 1917. 

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

  

  

  

Discharge. 

D oss: ate. eig ATs 
(feet). | Second- Mion 

(eet), | Solons 
per day. 

SORE lr EE or. 1.62 9.4 6.1 
NOV. Ii asin as sabia mad pains 5 Sone vrs morte fa ss ares Ths wrvie tse mas 1.59 9.37 6.1       
  

Daily discharge, in million gallons, of South Fork of Kaukonahua Stream above United 
States Army reservoir, near Wahiawa, Oahu, for the year ending June 30, 1917. 
  

  

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

im eerie 9.0 64 13 6.0 9.0 11 7.5 2.8 
rn aay. 7.5 44 15 6.0 7.5 84 13 4.8 
BT 9.0 28 6.0 4.8 7.3 22 “20 3.5 

diane nose im anes 9.0 38 6.0 3.5 38 31 9.0 2.8 
Soins. iia ae 7.35 17 3.5 2.8 34 11 9.0 2.8 

De i nen ea 4.8 34 3.5 2.8 17 1 9.0 2.0 
a a SR he 3.5 17 6.0 3.5 20 31 6.0 2.0 
Bei teases 3.5 17 3.5 2.8 11 11 4.8 2.0 
OE oe ee are 3.5 13 3.5 2.0 11 9.0 6.0 2.0 

XD. 2 ea 3.5 9.0 3.5 2.0 17 9.0 52 2.0 

AY rica ent 3.5 9.0 3.5 2.0 9.0 6.0 11 2.0 
1 eatin 7.5 15 11 9.0 7.5 4.8 7.5 2.0 
Ns chi seavtiuae 13 11 3.5 3.5 6.0 37 6.0 2.3 
Yi eas 6.0 28 3.5 2.0 6.0 6.0 6.0 4.8 
eat 3.5 31 3.5 2.0 11 4.8 4.8 2.0 

dO iain 22 9.0 3.5 2.8 6.0 4.8 13 2.0 
ts so ase ain as nie 44 25 2.8 15 48 13 HH 2.0 
i se ads 15 20 6.0 20 44 52 4.8 3.5 

000. erase 7.5 15 75:1 XY); 11 60 6.0 3.5 
I ine Nn Ss wang ae 7.5 20 3.5 6.0 9.0 15 13 2.0 

Ot Oh aa 9.0 17 4.8 6.0 7.5 15 4.8 2.0 
lieth a dS eR 6.0 11 13 4.8 6.0 17 3.5 1:5 
es sal rs sree n 4.8 9.0 13 75 6.0 28 3.5 1.0 

A Sark Es 3.5 735 11 2-5 6.0 25 9.0 1.0 
ede dent ae 4.8 6.0 17 20 4.8 11 3.5 1.0 

Besos mia imanie nr a 6.0 6.0 22 9.0 13 11 22 .8 
Na 11 9.0 13 n 7-5 13 6.0 .8 

OS io as sae 9.0 7.5 9.0 41 28 34 3.5 .S 
2.1 rR CI Se 3.5 6.0 7-5 15 17 15 Be De wei iaie 
nk ERR EA ARI 13 6.0 6.0 11 11 9.0 2S ui all 
Blea Sea arenas 34 28: {eee 0:0 aaraises 6.0 2.8 laveesiden                       
  

Note.—Discharge determined from rating curve well defined below 50 million gallons per day. 

Monthly discharge of South Fork of Kaukonahua Stream, near Wahiawa, Oahu, above 
United States Army reservoir, for the year ending June 86, 1917. 
  

  

  

  

  

    
   

  
        

Discharge. Total run-off, 

Month. Million gallons per day. 
Bevone Million | Acre. 

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

FOlY ns insists snr rasta pes sass 44 3.5 9.51 14.7 295 905 
Au ee 64 6.0 18.4 28.5 569 1,750 
September. 22 2.8 7.60 11.8 228 700 
October... 41 2.0 8.11 12.5 251 772 
November. 48 4.8 14.5 22.4 436 1,340 
December... oo aici due catve es 84 4.8 19.3 29.9 597 1,840 
JOO eesti Suan seinen tue 52 2.8 9.17 14.2 284 872 
DOP IALY oe srale s venivnin sina sm uiapies nse 4.8 .8 2.22 3.43 62 191 
Cy PRE RCT Rh i 84 .8 13.9 21.5 430 1,320 
April 1-5 7.5 3.5 5.86 9.07 29 90 

he POTION. os rer se nanos sda» rina el fs amas Cals ws Sie smn us sats is 3,180 9,780     
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SOUTH FORK OF KAUKONAHUA STREAM BELOW UNITED STATES ARMY RESER- 

VOIR, NEAR WAHIAWA, OAHT. 

LocaTtion.—About 600 feet upstream from highway bridge on road from Castner to 

United States Army reservoir, about one-fourth mile above gulch entering from 
northeast, 24 miles east of Castner, and 2 miles southeast of Wahiawa. 

RECORDS AVAILABLE. —July 23, 1914, to June 30, 1917. 
GAGE.—Stevens water-stage recorder. 

DiscHARGE MEASUREMENTS.—Made by wading or from cable directly over concrete 
control 50 feet downstream from gage. 

CHANNEL AND coNTROL.—Reinforced concrete slab 26 feet long, extending from bank 

to bank; 4 feet wide, with rectangular low-water section 7.5 feet wide near left 
bank, to confine extreme low flow. Downstream side of concrete slab protected 
from undermining by apron of discarded fence posts. Banks high. Bed com- 
posed of gravel; channel straight and fairly smooth in vicinity of gaging station. 

EXTREMES OF DISCHARGE. —Maximum stage recorded during period of record, 10.35 

feet at 7 a. m., August 5, 1914 (discharge, about 1,400 million gallons per day, or 
2,170 second-feet, estimated by extension of rating curve); minimum daily 

discharge, March and June, 1915, and March and June, 1916 (1.0 million gallons 
per day, or 1.5 second-feet). 

Diversions.—United States Army ditch diverts water from stream near headwaters. 
REGULATION .—Practically none. 

UriLization.—Water diverted at about 1,130 feet above sea level by the United 
States Army ditch is impounded in United States Army reservoir and carried 
by pipe line to the cantonment of Castner for water supply. An additional 
supply is pumped into this pipe line during periods of extreme low water from 

the stream just below the highway bridge below the gaging station. Wahiawa 
reservoir, into which the stream empties, supplies water for sugar-cane irrigation 

on Waialua plantation. 
Accuracy.—Discharge ascertained from well-defined rating curve and a continuous 

record of gage height. Below 120 million gallons per day records good. 

Discharge measurements of South Fork of Kaukonahua Stream below United States Army 
reservoir, near Wahiawa, Oahu, during the year ending June 30, 1917. 

  

  

Discharge. 

hi 
it eigh Date, Made hy (feet). | gecong. | Million 

feet gallons 
per day. 

Aug. 7... HA B. Austin.  .. adie iianrsi raisins de snessrs 1.38 36.2 23 
Dec. B...:-ix0vaa0 0.5. Sect ra snesre sss ins iar svanssnunwess vemeeon 117 24 16 
Fob. 27. -.70c [esses 0. canoes esr src issih edi ve tS a ee rt Bae oO .50 3.1 2.0 
Mar, 14... 0... 0. rs a ame an sas nF ea nr snmp Sane Se vs Sete nt 1.96 134 86 
Apr. M...ociilnsey CO. ctu ciine is Sins vtles ss Aswan ew RS pA snr trees 2.21 144 93 
May 18.. .... RAD RUSE. sev ioissicnsressinsssivnsremmvsanvnsss ssonlns 1.66 57 37           

40532°—18—wsp 465——S8
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Daily discharge, in million gallons, of South Fork of Kaukonahua Stream below United 
States Army reservoir, near Wahiawa, Oahu, for the year ending June 30, 1917. 

  

  

  

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

Leer i ateiisiy 14 96 | 17 7.8 14 | 14 12 6.8 1.6 | 14 10 10 
main bn vipa iin 12 70 | 19 8.9 12 | 114 19 10 1,6: 11 7.8 12 
Sears ies 14 38 | 10 5.8 10 [ 38 28 8.9 1.6: 10 19 14 
Brrr me 14 34 | 10 5.8 55 | 42 14 5.8 4.9 7.3.12 7.8 
Dee nisics ngs san 12 19 7.8 4.9 90 | 16 14 5.8 4.9 7.3, M 8.9 

Qos es vonsis ins 7-3 23 7.8 4.9 31| 14 14 4.0 2.6 6.8 5.8 23 
ir aa 6.8 281 16 5.8 38 | 114 10 4.0 2.1 5.8 4.9 11 
8 ere sini wo wid up 5.8 19 8.9 2.6 191 26 11 4.0 2.1.1.:10 4.0 10 
0 es stare resis 7.8 71 1 3.3 171-14 11 4.0 21 23 3.3 14 

10. 0.0 ak 6.8 16: 11 4.9 23 14 147 4.0 7.8 8.9 3.3 8.9 

5.8 17 8.9 3.3 14 | 10 23 4.0 8.9 16 5.8 19 
8.9 23] 14 8.9 12: +19 14 4.0 | 133 16 4.9 10 

17 19 S.91 10 1 12 12 5.81 31 7.8 6.8 8.9 
11 28 6.8 5.8 10 | 10 12 8.9 50 42 23 6.8 
8.9 38 5.8 5.8 11 2.31 4.0 23 16 12 11 

10 as civirenn 34 16 5.8 5.8 12 7.81 31 4.0 | 17 21 12 16 
Ss vice on nny 75 34 49] 21 42 | 19 19 4.0 | 17 14 16 6.8 

18. acted, 21 38 7.8] 28 108} 75 12 6.84 16 10 60 6.8 
XO rE 14 264% 17 19 7.{ S83 12 6.8 | 120 8.9] 96 5.8 
20a. 12 46 8.9. 11 12] 23 42 4.0} 182 7.81 42 4.9 

A et iviissenss 12 23 3.9.1 11] 23 12 4.0 28 8.9 | 14 4.9 
De oes ve sistema 10 17.19 10 11.26 n 2.61% 17 12 11 4.0 
OD iiss sate 6.8 14 1-17 12 10 | 38 10 1.6.7: 12 10 10 4.0 
Rd edn, 6.8 12] 14 11 11 | 34 16 1.6 © 11 10 8.9 3.3 
2 weve ivy « Picdaies 8.9 1n1:19 28 12;1 16 10 1.6:( 19 4.9 8.9 3.3 

200i bik iL 7.8 11 | 28 12 19 | 16 28 1.6126 4.0 7.8 2.6 
sate ses ns se 16 14 | 14 12 wi 19 14 1.6. 11 4.0 6.8 2.6 
eeu 12 12 | 14 70 38] 50 10 1.67 12 5.8 6.8 4.0 
Wsiveiois sos foaionsn 7.8 11. 10 38 16 | 23 S93 23 28 5.8 3.3 
305i is Tein 46 10 %.8:-19 42 | 14 SH. 7 12 u 7.8 2.6 
Binh a Al 46 20 Ro. Souk. 16: cre. iid 10 8.8 eatt i 10; J.hme. x VY iiilats sven                           

Nore.—Discharge determined from rating curve well defined below 120 million gallons per day. Dis- 
charge July 1-7, Dec. 4 and 5, 9 and 10, 14-31, Jan. 1-6, and Feb. 8-26 determined by comparison with 
records obtained at station above United States Army reservoir. 

Monthly discharge of South Fork of Kaukonahua Stream below United States Army 
reservour, near Wahiawa, Oahu, for the year ending June 30, 1917. 

  

  

  

  

  

Discharge. Total run-off. 

Month, Million gallons per day. 
: Second: Million Acre- 

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

JUV. oo ih Su seid s wags sss din sian via vie 75 5.8 15.8 24.4 489 1,500 
Alnus. ei 96 10 26.0 40.2 206 2,470 
Bee MDEY. . osu sss ciesnrsiciarumepinen 23 4.9 12.0 18.6 359 1,100 
CLODOT. os cass sns: movisg = sis enns a tioie 70 2.6 13.3 20.6 412 1,270 

108 10 24.6 38.1 739 2,260 
114 7.8 30.4 47.0 944 2,890 
147 6.8 19.4 30.0 602 1,850 
10 1.6 4.49 6.95 126 286 

182 1.6 26.7 41.3 829 2,540 
42 4.0 12.1 18.7 363 1,110 
96 3.3 15.1 23.4 469 1,440 
23 2.6 8.34 12.9 250 768 

182 1.6 17.5 27.1 6,390 19, 600   

  

          
 



ISLAND OF MAUI. 115 

MISCELLANEOUS MEASUREMENTS. 

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

Miscellaneous measurements on Oahu for the year ending June 30, 1917. 

  

  

  

Discharge. 

Dat St Localit iz ht ate. ream. ocality. eig Mi 
| (feet). | Second- Mision 

feet. gains 
per day. 

Feb. 19 Panslua... Lean Elevation 800 feet, near Punaluu......|.......... %.00 a 2.59 
13.1..... 0. meien tons CO pei ides de de i wi me Sa te a 3.65 a 2.36 
140-5 dou iii ens QO... intel ti tin te are os Ae ee ake 4.89 a3.16 
15 [-su dO. iste en mal G0. cieuisisriscnmpriathnes cuss soelssenrennes 4.12 a2. 66 

June 11 | Waihoi (north fork)....| Elevation 560 feet, near Punaluu......|...c....... 3.5 2.3 
11 | Waihoi (south fork)....|..... (0. i geiss doin i iene Sr sina iret nies ime 1.4 0.9 

July 13 | East Manoa ditch......| 100 feet below intake, Manoa Valley.. 0.93 2.1 1.4 
ARg..29 \..... do... dt aaa dO. ... 0 cn vans n secon rams as 1.25 1.9 1.2 
Sept. 29 1..... G0. coe vin rac aie]s sev 40. oR lea Tae ete eg ne 1.32 1.2 .8           
  

a Total of 4 branches. 

ISLAND OF MAUI 

SOUTH WAIEHU STREAM NEAR WAILUKU, MAUL 

LocATion.—Previous to January 18, 1916, 300 feet above intake of South Waiehu 
ditch, about 3 miles west of Wailuku. On January 18, 1916, the gage was washed 
out and station was reestablished April 25, 1916, 500 feet downstream. 

RECORDS AVAILABLE.—March 19, 1913, to March 31, 1917, when station was discon- 

tinued. 
Gace.—Vertical staff. 
DiscHARGE MEASUREMENT.—Made by wading. 

CHANNEL AND coNTROL.—One channel at all stages; straight for 45 feet above gage; 
bed of stream very rough and steep; banks high and covered with vegetation. 
Control composed of boulders and gravel; shifting. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6 feet 
at 5 p. m. January 9, 1916 (discharge, computed from extension of rating curve, 
approximately 150 million gallons per day, or 232 second-feet); minimum stage 

recorded, 0.5 foot July, 1913 (discharge, 1.5 million gallons per day, or 2.3 second- 

feet). 
Diversions.—A small taro ditch diverts about 0.1 second-foot above station. 
Reacurarion.—None. 

Urinization.—Irrigation of sugar cane and taro. 
Accuracy.—Gage read twice daily. Records poor, as gage-height record is believed 

to be unreliable. 

Discharge measurements of South Waiehu Stream near Wailuku, Maur, during the year 
ending June 30, 1917. 

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

  

    

  

Discharge. Discharge. 
Gage Gage 

Date. height 114 Date. height 76 
(feet). | Second- Mim (feet). | Second- Mijn 

feet. per day. feet. per day. 

Julg2d.......0... 5 0.89 6.6 4.53 1-Dee. 13... nn. 0.83 6.22 4.0 
Ang A095. 89 6.1 4.00 Jan 26. . oon. kb .87 5.18 3.3 
Septil5.....5. <x 87 6.95 4.5L Mar. 17... =. nena .70 4.34 2.8 
Oct. 16... Las 79 5.41 3.5 18... ri. .83 9.24 6.0               
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Monthly discharge of South Waiehu Stream near Wailuku, Maui, for year ending 
June 30, 1917. 

  

  

  

  

Discharge. Total run-off, 

Month, Million gallons per day. 

Bosong Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. * 

JU ie ri eisai 1.7 5.0 5.28 8.17 164 502 
ALE a SSO Re IL Rae 6.3 5.0 5.45 8.43 169 - 518 
SePleMDEr. . «av sd ese rn ae 7.0 4.5 5.48 8.48 164 505 
Qectober...... Ariss dna esis Sin 9.1 4.0 5.13 7.94 159 488 
November... Jc ve. cassis asia, 7.7 4.0 4.95 7.66 149 456 
December. ... ive ciiituiissenniss 9.1 4.0 4.88 7.55 151 464 
A ALY oer darren aes 4.5 4.0 4.06 6.28 126 386 
TODraary.. a. Cera a a Rl 5.0 4.0 4.25 6.58 119 365 

CY... Sciivains esse rs meisvs reas 17 4.0 4.61 7.13 143 439               

Note,—Discharge determined from poorly defined rating curve. 

NORTH WAIEHU DITCH NEAR WAILUKU, MAUI 

LocarioNn.—About 4 miles by road and trail northwest of Wailuku; one-quarter of a 
mile below intake. 

RECORDS AvAILABLE.—April 25,1916, to June 30,1917. Also from December1, 1910, to 
July 8, 1912, at old location a short distance below present site. 

GagE.— Vertical staff. 
DiscHARGE MEASUREMENTS.—Made by wading. 

CHANNEL AND CONTROL.—Channel about 3.5 feet wide cut in earth and gravel; 
control not well defined. 

EXTREMES OF DISCHARGE.—Maximum stage recorded, 1.55 feet December 23-25, 

1916 (discharge, approximately 11 million gallons per day, or 17 second-feet); 
water occasionally shut off. 

Diversions.—None above station; ditch diverts water from North Waiehu Stream. 
RecuraTion.—By headgates. 

UriuizatioN.—Irrigation of sugar cane. 

Accuracy.—Gage read twice daily. Record good for discharge below 6 million 
gallons per day. 

  

Discharge measurements of North Waiehu ditch mear Wailuku, Maur, during the year 
ending June 30, 1917. 

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

  

    

  

Discharge. Discharge. 

Gage Gage 
Date. height a. Date. height 13 

(feet). | Second- Mita (feet). | Second- Millie 
feet. go, ony feet. ga, long per day per day. 

July-24............ 0. 80 7-5 4,90 TaN 20. cvs saan 0.68 5.09 3.3 
Ang: 10 a .82 6.7 4 eh 180.0 on aes 2 5.30 3.4 
Sept 15.<:......... 73 5.6 3.6 | Mar, 2......:5. . 65 4.57 3.0 
Doe Bo nu 71 5.24 3.4                  
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    Daily discharge, in million gallons, of North Waichu ditch near Wailuku 
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118 SURFACE WATER SUPPLY OF HAWAII, 1916-117. 

Monthly discharge of North Waiehw ditch mear Wailuku, Maui, for year ending 
June 30, 1917. 

  

  

  

  

  

    

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | Million | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean, 4 

TY. . cea atass nso d ries aaminins a Shi 5.4 3.5 4,97 7.69 154 473 
August. i... 0.00 or 6.0 3.0 4.13 6.39 128 393 
September 4.2 3.4 3.57 5.52 107 329 
October... usu ainns 34 3.4 3.40 5.26 105 323 
November 3.8 3.0 3.33 5.15 100 307 
DOCOIDOr. cis tens Sedna nase gwias 11.0 1.9 3.85 5.96 119 366 
UAT YS. ee sn ane 3.4 2.2 3.13 4.84 97 298 
FeDrary. vos nss ime camn a vnnans 3.8 1.3 3.19 4.94 89 274 
March... ..c..odeaisticinadaee in sass 4.2 3.0 3.50 5.42 109 333 
ADI sane densa pe 3.4 1.6 3.31 5.12 99 305 
May. nn fdas 4,2 3.4 3.45 5.34 107 328 
JUDD. ahs s ais Rest Sa sae stale 3.4 3.0 3.29 5.09 |’ 99 303 

NG OAT: . a wsicie + 5 = miele sm pine x 11.0 1.3 3.60 5,57 1,310 4,030             
WAIHEE STREAM NEAR WAIHEE, MAUI 

LocarioN.—About 300 feet above intake of Waihee canal, 3 miles west of Waihee, 
and 7 miles northwest of Wailuku. 

RECORDS AVAILABLE.—April 1, 1913, to June 30, 1917. 

GAGE.—Stevens water-stage recorder installed January 15, 1916, replacing Barrett 

& Lawrence water-stage recorder. Datum raised 2.0 feet August 18, 1915. 
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 250 feet below 

gage. 
CHANNEL AND coNTROL.—Channel at gage is a pool at foot of low waterfall; banks 

mostly of solid rock, steep and high. Control composed of boulders; fairly per- 
manent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9 feet 

(new datum), estimated gage height of flood of January 18, 1916; no estimate of 

discharge possible; minimum stage recorded, 2.59 feet August 5, 1913 (discharge, 
21 million gallons per day, or 32 second-feet). 

Minimum stage recorded during year, 2.25 feet March 21 (discharge, 23 mil- 
lion gallons per day, or 36 second-feet). 

Drversions.—None above station. 

REeguraTion.—Natural flow of stream is increased by development tunnels near 

headwaters. 
UrmizarioN.—Irrigation of sugar cane and taro. 

Accuracy.— Records fair for low and medium stages. There were several changes 
in control during year and good rating curves were not developed, but frequent 

discharge measurements give fair rating curves for ordinary stages.
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Discharge measurements of Waihee Stream near Waihee, Maui, during the year ending 
June 30, 1917. 

  

  

. 
Discharge. 

Dat Made b herght ate. ade by— eig i: 
(feet). | Second- | Million Yoet gallons 

* per day. 

Joly 18... HAR Austin... 0a. cod. aah nis fdas 2.42 84 54 
0g.19.. 0... 00. ve a RR ve Sa is Cn hn AS se Se wi en 2.40 94 61 
ept 16. . er lee QO. 5 AT a Te i Se a Sel Bares 2.32 62 40 

Oct. 14. iol... BO. ei. td Ra ai ea aan NR es dns SRA 2.24 57 37 
Dect 13... ee 0. a. ee Se Ee i en sn at A enn aaa nine 2.47 90 58 
Jom. 14... fo... 0s. ie Lt i a Beh ae a BabA B Ce wha ed wan 2.26 59 38 
Feb: n 17. ....-.0..-.. AOE Ph. idea ei Be a dee 2.16 47 30 
Marel7.....04..... dosnt ed, ol Ts a SiR Ge Ga. 2.38 48 31 

18. dah... QO Tr. oT as FP aaah Beene 3.03 164 106 
Apr. 21... 0000. do... to. i a A ne Ae Es 2.37 52.3 34 
May:19.0....0..... R0s. 0 lr RL cn i ri as A sa as a 2.32 3.1 33 
June:19....... CP Balley.... nl cory a ea a 2.28 48.9 32           

Daily discharge, in million gallons, of Watihee Stream near Waihee, Maus, for the year 
ending June 30, 1917. 

  

  

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

Yoo ie 58 75 75 69 58 42 42 38 33 47 58 38 
ini eeinty 52 102 63 52 52 102 42 33 33 52 42 58 
sei oie hat bi 58 95 47 42 42 204 47 33 52 30 42 33 
RRR ll n58 58 42 42 42 82 69 33 42 38 38 38 
Baa sa a 75 52 38 38 110 42 47 33 33 33 33 33 

OL Tr i 52 42 47 38 82 42 42 33 33 26 33 52 
i sisi as sta es 52 42 63 38 47 38 42 33 30 26 33 42 
Sei oH 47 52 47 38 42 42 38 33 52 25 33 88 
i.e. dei 47 42 38 38 47 63 38 33 110 26 33 95 

10.0. ns 58 47 47 38 42 177 52 33 38 26 33 52 

W.oooo....000 63 58 42 38 42 47 58 33 82 38 42 69 
12. ds 52 63 42 52 38 52 42 33 58 30 38 38 
Ar aa 58 69 42 42 38 82 38 33 47 42 33 33 
Ad ae i dads 52 224 42 38 38 102 38 58 44 52 38 33 
35. 58 102 63 38 58 58 38 33 41 38 38 30 

10. vias 63 63 42 38 38 69 38 33 37 30 33 30 
Yio e. 95 69 38 58 95 82 38 30 33 38 42 30 
Be iat; 58 58 38 42 42 52 38 38 134 30 63 42 
19... 88 63 69 38 38 88 38 42 42 38 52 30 
20 nt 52 63 42 38 38 58 42 33 33 45 52 30 

Oe 52 63 47 38 38 110 38 33 23 52 52 30 
id. sana 47 63 58 52 42 118 33 30 30 33 52 58 

LS RARE 42 58 69 58 42 284 33 30 26 33 110 33 
28. aan ie 42 58 63 42 47 95 33 30 26 30 75 30 
OD bis vas 47 52 69 38 42 63 33 30 63 26 47 30 

ar 2a 82 63 52 102 47 52 42 30 47 26 38 26 
a 88 58 69 75 47 63 38 33 26 26 38 38 

C8 t iting 63 58 47 63 126 88 38 52 26 88 38 38 
2D ave gn ss 47 52 47 52 63 52 42] a 30 244 38 42 
80. ov eu 42 52 42 58 47 42 38 fi. 30 186 42 33 
BY. oa eal 95 I5 teins 88 1:.ninss 42 O98 sedis 38 levies. . 38 fo enens                         
  

NortE.—Discharge determined from poorly-defined rating curves applicable as follows: July 1 to Aug. 
14, 1916, and Sept. 1, 1916, to Mar. 9, 1917; Aug. 15-31, 1916; Mar. 10 to Apr. 30, 1917; May 1 to June 30, 1917. 
Dlsghargs interpolated Mar. 14-16 and estimated by comparison with records of neighboring streams June



120 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

Monthly discharge of Waihee Stream near Wathee, Maus, for the year ending June 30,1917. 

  

  

  

  

  

Discharge. Total run-off. 

Month, Million gallons per day. 
Sevan: Million | Acr- 

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

JULY... oaniiinng ts ine sass sens 95 42 59.5 92.1 1, 840 5,660 
FN pt RE ORBEA Br LC 224 42 67.5 104 2,090 6,420 
Seplember. ...i....cile id ni. 75 38 51.0 78.9 1,530 4,700 
OCLODOr. Sa aes vids nani nans 102 38 47.5 73.5 1,470 4,520 
OVOININT ae vcr = x re ndie Sodus ns 126 38 52.3 80.9 1,570 4,820 
December... 5... coda cena sans 284 38 81.7 126 2,530 7,770 
ont Ee 69 33 41.1 63.6 1,270 3,910 
BOT UOLY avensses ss inne nsan ans 58 30 34.6 53.5 969 2,970 

MON... oath oe eins di prs nna an 134 23 44.3 68.5 1,370 4,210 
ADIL a 244 26 48.5 75 1,460 4,470 
May ER 110 33 44.4 68.7 1,380 4,920 
Funes: Gd LAN 95 26 41.7 64.5 1,250 3, 840 

The year i anes 284 23 51.3 79.4 18,700 57,500             
  

HONOEKAHAU STREAM NEAR HONOKAHAU, MAUI 

LocaTion.—1,000 feet above intake of Honokahau ditch, about 6 miles southeast of 
Honokahau. 

REcorDs AvAtLABLE.—March 6, 1913, to June 30, 1917. 
GAGE.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by wading or from cable 400 feet below gage. 
CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet below gage, 

but makes sharp bend 50 feet above gage; right bank slopes gently; left bank is 
vertical wall of rock. Control composed of large boulders; seldom shifts. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 8.25 
feet at 7.30 a. m., January 18, 1916 (discharge computed from extension of rating 
curve, approximately 1,900 million gallons per day, or 2,940 second-feet); mini- 

mum stage recorded, 1.00 foot October 31, 1913, and October 6, 1915 (discharge, 
10 million gallons per day, or 15.5 second-feet). 
Maximum stage recorded during year, 6.35 feet at 11.45 p. m. March 8 (discharge 

approximately 1,000 million gallons per day, or 1,550 second-feet); minimum 

stage recorded, 1.6 feet June 26 (discharge, 11 million gallons per day, or 17 
second-feet). ; 

Drversions.—None above station. 
RecuraTioN.—None. 

UtmizatioN.—Low flow of stream all diverted by Honokahau ditch for irrigation of 
sugar cane and for power development. 

Accuracy.—Records based on rating curves well defined for ordinary stages and 
continuous gage-height record; good for all stages below 60 million gallons per 

day; fair for higher stages.
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Discharge measurements of Honokahau Stream near Honokahau, Maui, during the year 
ending June 30, 1917. 

  

  

  

Discharge. 

Dat Made b pn ate, ade by— eig 11s 
(feet), | Second- Mijlion 

feet gallons 
. per day. 

July. 26... HARB Austin... hi i eit cise es 2.52 95 61 

Och. 2. 1a 50 0. s.r i RE sat hae 1.80 21.6 18 
Deg, 15... 0... 1 Ree i ee J Re Es 1.93 35.5 23 
Jan. 13... 000. B.C B00... oes Tic ie Ee ee te deinen 1. 86 29 19 
Mar. 26....5.. B.A BRB Austin... i aden 1.91 33 21 
Moy -24..:....0..0d 0. sri havin ration in: senkintis tans se Ba 2.20 55 36 
June 26...... Ce. Balley coe aT rain ess ade a en 1.62 18.8 12           

Daily discharge, in million gallons, of Honokahau Stream near Honokahaw, Maus, for the 
year ending June 30, 1917. 

  

  

  

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

a 2 52 52 38 41 20 21 17 16 25 30 19 
Oe ah ie ees 27 il 52 27 38 82 21 17 16 36 19 40 
Cae. 30 68 22 18 32 149 23 17 30 17 47 16 
4 on 3k. 24 35 20 18 24 64 36 17 28 23 16 16 
BE es i a, 38 27 20 16 95 20 23 17 17 19 16 14 

A AR 24 22 24 16 64 18 21 17 17 14 16 23 
ea 24 20 52 16 30 18 21 17 16 14 14 23 
Bh ead 22 24 38 16 24 18 21 17 2 14 14 43 
EN 20 22 20 18 22 35 19 17 33 14 16 43 

10. 0 30 24 27 16 20 163 25 17 16 14 14 25 

35 38 30 16 27 30 30 17 46 30 21 36 
27 35 24 20 20 24 25 17 33 19 17 16 
32 38 20 22 20 35 19 17 25 23 14 14 
30 240 18 18 18 68 19 30 23 43 16 14 
32 ¥7 32 18 30 30 19 17 21 23 19 14 

41 35 20 20 44 41 19 17 19 17 14 12 
82 38 16 32 95 64 A 16 16 25 19 12 
35 32 20 24 27 30 19 17 58 17 30 19 
52 35 48 2 20 64 19 30 21 14 23 14 
24 35 20 22 16 44 23 16 16 23 23 12 

24 35 22 16 16 82 o1 16 14 25 23 12° 
20 35 32 24 16 90 a 16 14 17 21 25 
18 32 32 41 16 360 21 16 16 “16 58 14 
18 32 38 22 24 62 19 16 19 14 46 12 
20 27 44 22 29 33 21 14 43 14 19 12 

WB. SR Er, 44 35 27 68 35 25 25 14 30 14 16 11 
ar. Lawes 68 32 32 68 32 33 21 14 16 12 16 16 

OS Tita. 41 32 27 35 100 58 2 36 17 36 16 16 
20... lana 24 27 27 38 41 25 23 la asks. 25 128 21 17 
O08. ivi sn 24 27 24 48 24 21 28 reese 21 98 16 14 
3... 82 44 tT. 2% Li 21 Wi. S05]. vous 19:0. 5s                         
  

NotE.—Discharge determined from rating curves well defined below 60 million gallons per day, appli- 
cable Jul 
and 11, 
Stream. 

1 to Dec. 23 and Dec. 24 to June 30. Discharge Aug. 12 to Sept. 1, Dec. 21 to Jan. 7, Jan. 10 
eb. 11-16, Mar. 14-16, and May 16-21 determined by comparison with records of flow of Waihee
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122 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

Monthly discharge of Honokahaw Stream mear Honokahaw, Maui, for the year ending 
June 30, 1917. 
  

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Sesona- Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

FOAIY one Sin insu sn bid yaaa en ok 82 18 33.5 51.8 1,040 3,190 
AUGUST... ii re nw Shim DR a nae «240 20 43.0 66.5 1,330 4,090 
SEDlOMDOL. eva. dotisiicin, sun iny 52 16 29.3 45.3 880 2,700 
QGLODOY. .. . ie vn Le PI Ths van 68 16 26. 4 40.8 817 2, 500 
November . 100 16 34.4 53.2 1,030 3,170 
December........ 3 360 18 58.9 91.1 1,830 5,600 
Jonuory.... nore. . 36 19 21.9 33.9 679 | , 2,080 
FODIUOLY a. uo cnc cn vada Pinas 36 14 18.1 28.0 506 1, 560 
March... .... esis tas 58 14 23.6 36.5 733 2,250 
7rd WR i I ES 128 12 26.6 41.2 798 2,450 
Ey ib cian as 2 rn Sat saw int 58 14 20.6 31.9 639 1,960 
JUNG. ci. ee RE eee 43 11 19.1 29.6 574 1,760 

ThE ROL. .. «vai ass vada nn vn 360 11 29.7 46.0 10, 900 33,300               
HONOLUA STREAM NEAR HONOKAHAU, MAUL 

Location.—300 feet above Honokahau ditch crossing, about 2 miles south of Hono- 

kahau. 
RECORDS AvAmLABLE.—March 12, 1913, to June 30, 1917. 

Gace.—Vertical staff on right bank. 
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. Stream bed very rough and on steep grade; right bank high and 
nearly vertical; left bank high with gentle slope. Control composed of large 

boulders; shifts during floods. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.2 

feet at 6 p. m. January 9, 1916 (discharge, computed from extension of rating 
curve, approximately 200 million gallons per day, or 309 second-feet); minimum 
stage recorded, 0.25 foot October 23 and 24, 1913 (discharge, 0.15 million gallons 

per day, or 0.25 second-feet). 
Minimum stage recorded during year, 0.45 foot frequently (discharge, 0.3 

million gallons per day, or 0.46 second-foot). 
Diversions.—None above station. 

ReauraTion.—None. 

UrmLizatioN.—Ordfnary flow is diverted by Honokahau ditch for irrigation of sugar cane. 
Accuracy.—Discharge determined from rating curves fairly well defined between 1 

and 10 million gallons per day, and a reliable gage-height record of two readings 

daily. Records fair except for very low stages for which they may be consider- 
ably in error because of the small amount of water involved. 

Discharge measurements of Honolua Stream mear Honokahau, Mawi, during the year 
ending June 30, 1917. 

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

    

  

: Discharge. Discharge. 

Dat hating Dat pange; ate. eig’ 1s ate. eig Te 
(feet). | Second- Million (feet). | Second- Mien 

feet. Sony feet. gadons 
per day. per day. 

JAY 20. eine. as 1.00 1.4 0:0 | Mors 26......... 1.07 3.7 2.4 
Sept. 10. coon 1.04 2.15 1.40) May 24.....5:...., 1.42 13.4 8.7 
Pee. 15... 0... 1.30 5.8 3.7 :                
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Daily discharge, in million gallons, of Honolua Stream near Honokahau, Mau, for the 
year ending June 30, 1917. 
  

  

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

2.0 5.1 3.6 2.0 2.4 0.8 3.5 0.7 0.6 0.7 6.0 0.4 
2.0 3.1 7.9 1.4 2.0 2.0 2.8 > 4 gn 3.5 ol 
2.0 6.8 1.4 .8 2.0 4.4 3.5 .4 1.8 .6 2.3 .4 
2.0 6.0 .8 .8 1.6 5.1 val .4 4.2 .4 1.5 .4 
2.4 2.0 rT «0 3.6 2.4 6.0 4 «7 “3 .8 .3 

1.6 1.6 3 .6 4.4 1.6 4.2 .4 .4 .4 .8 Py | 
1.4 1:1 6.0 3.6 1.4 2.3 .3 .3 v4 + 1:32 
1.1 1.1 3.0 »D 1.6 1.4 1.8 3 .3 .3 4 4.2 
1.0 1.9 .8 «D 1.1 2.0 1:2 .3 3.5 .3 .4 5.1 
1.4 5.0 1.1 .4 1.0 6.8 1.5 .3 .4 .4 4.2 

2.0 2.4 - .4 13 3.6 7.1 .3 1.8 .6 4 5.1 
2.0 2.0 1.0 4 .8 2.0 4.2 .3 2.8 .6 .5 .6 
1.4 3.0 3.0 = 7 1.6 1.2 oS 1.8 .6 .4 .4 
2.0 6.8 oY dD ad 9.0 3:2 1.5 2.8 1.0 4 .4 
2.0 6.0 +5 +3 5 3.0 1.0 1.0 .8 .8 .5 .4 

2.4 2.0 1.6 oD 3.0 2.4 .8 .3 .6 .4 4 i 
3.0 2.0 phy 4.4 4.4 .8 3 ad 5 oD 3 
2.4 1.0 hs .6 1.6 3.0 +7 .3 1.3 .4 2.3 4 
2.4 3.0 4.4 .6 .8 2.4 Jd :72.8 1.5 «3 1.0 3 
2.0 3.0 2.0 .8 ot 2.4 .8 .5 1.2 .D 1.07% .3 

1.6 2.4 1.1 I. +5 3.0 .8 4 .6 .6 1.8 +5 
1.1 3.0 1.6 .8 4 3.6 ot .3 .4 1.5 5 1.0 
1.1 11 4.4 2.4 .4 6.8 .6 % .3 .4 %.1 .4 
1.0 1.0 3:0 1.1 +3 1 5 "| 3 878.2 «3 
1.0 1.6 3.0 od 1.0 5.1 .4 .3 ¥ 3 1.2 3 

1.4 1.0 2.4 1.4 1.0 4.2 1.2 3 3.5 3 4 3 
2.4 1.1 3.0 3.6 1.6 6.0 .8 .3 .8 - .4 po 
2.4 1.0 1.4 2.4 4.4 8.2 7 2.3 .6 .4 .4 .3 
2.4 .8 3 1.4 3.0 5.1 dai 5] 36 .4 .4 
2.4 7 .8 3.0 1.1 4.2 2.8. {crunns 5] 32 .3 .4 
4.4 LB... 3 01....;5. 4.2 1.20. ns 28 re awnes oil vas                             

Nore.—Discharge determined from rating curves fairly well defined between 1 and 10 million gallons 
per day, applicable July 1 to Dec. 23 and Dec. 24 to June 30. 

Monthly discharge of Honolua Stream near Honokahau, Maui, for the year ending 
June 30, 1917. ‘ 
  

  

  

  

  

Discharge. Total run-off, 

Month, Million gallons per day. 
: Segond. Yon Acges 

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

JULY ose nies soir so i sui ln ae wi 4.4 1.0 1.93 2.99 60 184 
Avsnstor.. LR 6.8 ol 2.51 3.88 78 239 
SeDeINDIEY . aii cain Ta esl 7.9 od 2.04 3.16 61 188 
QOLDDCE. ons tds Sob sis wos smn ns Bui 3.6 4 1.04 1.61 32 99 
November. cc. ii vihuuas sini cob ous 4.4 .4 1.71 2.65 51 157 
Decomber... i... ctl. Seve ssinen 9.0 .8 3.85 5.96 119 366 
JAOOarY. ee Fede id. Tia 7-1 .4 2.03 3.14 63 193 
February... ee Ss 2.8 3 .58 .90 16 50 
Mareh....0.... sel iain A Tie 4.2 33 1.21 1.87 38 115 
Apt. ane. Sanh Ed 36 .3 2.82 4.36 85 260 
May oases ri a as win 8.2 vo 1.45 2.24 45 138 
FURG,. cies on cisr oe ok Sli amie wn sin 5.1 oo 1.00 1.55 30 92 

Pheyear. ........ ivi. ova 36 .3 1.00 2.88 678 2,080               
HONOKAWAI STREAM NEAR LAHAINA, MAUI 

Location.—500 feet below confluence with Amalu Stream, about 8 miles northeast 
of Lahaina. 

REcorps aAvamaBLE.—May 13, 1913, to March 15, 1917, when gage was washed out. 
Gage.—Vertical staff on right bank. 
Di1scHARGE MEASUREMENTS.—Made by wading or from footbridge 150 feet below gage. 

CHANNEL AND cONTROL.—One channel at all stages; filled with large boulders and very 
rough; very narrow at gage. Control a rock ledge; probably permanent.
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ExTrREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.9 
feet at 3 p.m. January 8, 1916 (discharge computed from extension of rating curve, 
approximately 150 million gallons per day, or 232 second-feet); stream occa- 

sionally dry. 
Minimum stage recorded during year, 1.0 foot frequently (discharge, 0.2 million 

gallons per day, or 0.3 second-foot). 
Diversions.—Most of the natural flow is diverted into Honokawai ditch half a mile 

above gage. 
ReauraTioNn.—Natural flow of stream is increased by a development tunnel a short 

distance above intake of Honokawai ditch. 

Urmuization.—Irrigation of sugar cane and taro. 
Accuracy.—Discharge ascertained from rating curve well defined below 40 million 

gallons per day and a gage-height record of two readings daily. Records fair. 

Daily discharge, in million gallons, of Honokawai Stream mear Lahaina, Maui, for the 
year ending June 30, 1917. 
  

  

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

Yds ns ain ae 1.2 9.0 2.3 1.0 1.2 0.4 0.6 0.3 0.3 
a te IA tna .4 17 5.8 as 2.3 3.9 .6 .3 .3 

Baie ais seis ARS SP 1.4 12 2.6 .4 1.4 8.4 1.4 .3 1.2 
sanitaire wa i ie wl 2.6 .6 .4 4 12 3.4 .3 2.6 

Binh ea sa dans ah Can 2.0 1.4 .4 .3 41 1.2 3.0 23 .6 

Beh .6 3 7 Zi. 19 3 1.7 .3 .6 
ist erin estan fai San .4 7 16 .6 2.6 ee .t 3 .3 

Be nl rie rat aris means .3 al 10 4 2.0 «3 7 .3 > nD 
et he .2 .t “Tl 0 Cl 3 .4 “> 1.4 

30. a 1.7 2.0 1.4 «5 .3 24 .4 2 .4 

naa, 3.0 6. 4 1.2 .6 5.3 2.3 2.3 Fo .3 
YD rau ak tt tet ai 1.4 53 -l 8 .t «0 1.7 2 1.0 
AD atest nr 1.4 2.6 .4 .4 «3 .4 «6 .2 1.2 
Mo rE en 1.4 5.3 .4 .4 "D> 2.0 .4 4.4 7-4 
DD eet rr aaah 1.2 1.0 oS .4 3.0 +0 .3 .4 11 

0. a a an sa an 3.4 .4 2.0 3 32 L7 oe Hp SL 
XT eee a a ee 10 3.0 .4 1.7 8.4 4.8 vo FE Tae 
dS a sie 2.0 tl 2 .3.9 1.0 2.6 2 Deana 
1G ita a SI LAR, 2.3 8.4 21 “l .3 9.7 ve ols cins 
A ae ane oy 4.8 1.7 «7 .3 3.9 .3 oO eee 

le inert erent 1.2 1.4 “7 oD .2 25 2 of Velie 
BD Sr ee, Een SL .4 2.6 or «6 .2 28 .e LM de 
Bin = aint Se swe Eran a a a 2 5.8 2.6 2 30 .2 Df ease 

rrr aa Se .2 «0 9.7 .4 vo 12 oo fais aie 
De tes nine rd Arsene Sh «2 «6 2.3 1.7 1.0 4.4 .2 $B fees swine 

DD saci nae a 1.0 1.2 1.2 7.8 24 1.7 6.4 iD fr ieueve 
ER SE Ee 11 1.0 or 7-3 1.0 +0 .4 Shey 

IB wna rt 8.4 2.3 1.0 2.0 4.8 11 .4 8.9 [chs 
ee ed ai aR Saad 1.7 «0 . 0 1.0 “i 2.6 wd th eae 
RE SRE a 7 .4 .6 3.0 27 +0 00 ated 
es et Tears as aan 24 8.0 ot erases od reas as seek ne                   
  

Nore.—Discharge determined from a rating curve well defined below 40 million gallons per day. 

Monthly discharge of Honokawai Stream near Lahaina, Maui, for year ending June 30, 

  

  

  

  

      

1917. . 

Discharge. Total run-off, 

Month. illion gallons per day. = os 
yi g Dep gay Bocond Million | Acre- 

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

JH edi rides ii cE Sanaa 24 0.2 2.73 4.22 85 260 
AQGUSE ii sea. JS ail 1 ig .4 3.20 4.95 99 304 
September... os. eis fi tena eas 21 .2 3.07 4.75 92 283 
OGIODOL. oi. innsaie in inset ares nt 7-8 .3 1.39 2.15 43 132 
NOVO DET oe cin snopes once dns 41 .g 5.19 8.03 156 478 
DReeMDOL.i ions ianiidi semanas 30 2 6.32 9.78 196 601 
JANOAY . os ve vs sas wii na snes anaes Hume 6.4 2 .94 1.45 29 89 
CODPUALY viva inin svn son aise snomsins 4.4 2 .64 .99 18 55 
March 1-15..... ha Ed eae Ya 11 3 1.91 2.95 29 88 

PNG POTION crus ivn vents narnnslarsss sass ifos ins datrimle ons surnislsn sas innss 747 2,290         
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HONOKAWAI DITCH NEAR LAHAINA, MAUL 

Location.—250 feet below junction with Amalu wooden flume, 1,000 feet below in- 

take, 2 miles above Pioneer Mill Co.’s power house, and about 7 miles northeast 
of Lahaina. 

REcorDS AvAmaBLE.—July 1, 1912, to June 30, 1917. 
GaGE.—A graduated rod which the observer places in center of flume at each reading. 
DiscHARGE MEASUREMENTS.—Made in flume near gage. 

CHANNEL AND CcONTROL.—Semicircular galvanized iron flume 3 feet in diameter; 
straight for 100 feet above and below gage; flume clean and uniform in section and 
grade. Stage-discharge relation stable. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 1.67 

feet August 12, 193 (discharge, 15 million gallons per day, or 23 second-feet); 

minimum stage recorded, 0.80 foot May 15, 1913 (discharge, 2.4 million gallons 
per day, or 3.8 second-feet). 

Maximum stage recorded during year, 1.45 feet July 11, 17, 31, and September 

19 and 24 (discharge, 9.0 million gallons per day, or 14 second-feet); minimum 

stage recorded, 0.95 foot June 27 (discharge, 3.6 million gallons per day, or 5.6 
second-feet). 

Diversions.—Ditch diverts all low-water flow from Honokawai and Amalu streams. 
RecuratioN.—Flow controlled by head gates. 

UrmuizatioNn.—Power development and irrigation of sugar cane. 

Accuracy.—Gage read twice daily. Records are fair for all stages. Great care has 
to be taken in making measurements on account of slope of flume, but a fairly 
good rating curve has been developed. On account of the uniform conditions 
the extension of the rating curve probably good. 

Daily discharge, in million gallons, of Honokawat ditch near Lahaina, Maus, for the year 
ending June 30, 1917. 

  

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

Livonia oie 6.6 8.4 7.2 7.2 7.2 640: "535 4.5 5.0 6.6 6.0 6.0 
Dis anand 6.6 8.4 7.2 7-2 7.2 7.8 5.5 4.5 4.5 6.0" 5.0 7.2 
Bec sine 6.6 8.4 7.2 6.0 7.2 7.2 6.0 4.0 6.0 6.0 5.0 5.5 
doc iiiisianaan 6.0 7.2 6.0 6.0 6.6 72 7.2 4.0 7.2 5.0 4.5 5.0 
De cwsicmn vases 7.2 7.2 6.0 5.5 8.4 5.56 6.0 4.0 5.0 6.0 5.0 4.5 

Bes rnisisinnnn 6.0 6.0 6.0 5.5 7.3 5.5 6.0 4.0 5.0 5.0 4.0 4.5 
aeienie crs visions 5.5 6.0 8.4 5.5 6.6 5.0 5.5 4.0 4.5 5.0 5.0 6.0 
8 sess ats dns 5.5 6.0 7.8 5.5 6.6 5.5 5.5 4.0 4.5 5.0 4.5 72 
Deseo 5.0 6.0 6.6 5.5 6.0 5.5 5.0 4.0 6.0 5.0 4.0 6.0 
10:..cincvnsavs 6.6 7-2 6.6 5.5 5.5 7.8 5.0 4.0 5.0 5.0 4.5 6.0 

H......o.ae ND 7.2 6.6 5.5 2 7.2 6.0 4.0 4.5 7.8 5.0 6.0 
2. anal 7-2 7-8 6.6 5.5 6.0 6.0 6.0 4.0 6.0 6.0 6.0 5.0 

ss sasiaisiee ove 6.6 2 6.0 6.0 5.5 6.0 5.0 4.0 6.0 7.2 6.0 4.5 
a 7-5 7-32 6.0 6.0 5.5 7.2 5.0 6.6 2.2 7.2 5.0 4.0 

5 ciacmsnemnnss 7.2 6.6 6.0 6.0 7.2 6.0 4.5 4.5 7.2 7.2 5.5 4.0 

10. csceavsnnns 8.4 6.0 7.2 5.5 7.8 6.6 4.5 4.01 as 6.0 5.0 4.0 
SB IR TO 8.4 7-2 6.0 7.2 7.8 7.2 4.5 4.0 uke... 6.0 5.0 4.0 
8. inten 7.2 6.0 5.5 7.8 7.2 7.2 4.5 4.0 ciceeis 6.6 6.0 5.5 
30. ccna 8.4 7-38 8.4 7.2 6.0 7.8 4.5 6-0 ...o0us 5.5 5.0 5.0 
20s isan inna 6.6 72 7.2 7.2 5.0 2 4.5 5.0 l.eeennsti- 6.0 5.0 4.5 

esi esine 7.2 6.0 6.6 5.5 5.0 7.8 4.5 4.5 ens 6.0 6.0 4.0 
Sc Sacaitgeens 5.0 7.2 6.6 6.0 5.0 7.8 4.5 4.0.1.0... 2 5.0 5.0 6.0 
Bs ti ann 5.0 6.0 8.4 7.8 5.0 7.2 4.5 4.01... 6.0 6.0 4.0 

evs ruatiinin 5.0 6.0 8.4 6.6 5.0 q-2 4.5 4.0 5.5 6.0 6.0 4.0 
TR SR ER 5.0 6.0 7.2 ¥.2 6.0 7-2 4.5 4.0 5.5 6.0 5.0 4.0 

Beatz ivaunsscoss 6.0 5.5 6.6 8.4 8.4 6.6 7.2 4.0 5.5 7-3 4.0 3.6 
sinners sens 8.4 6.0 6.0 7.8 6.0 6.0 5.0 4,0 5.0 5.5 4,0 3.6 

OS rs Penns ran 8.4 2 6.6 7.2 7.8 7.2 4.5 7.2 5.5 5.0 4.0 4.0 
20asrc insane 7.2 6.0 6.0 6.0 6.0 6.0 4.5 lveounes 2.2 5.0 5.0 4.0 
80ers tannins 6.6 6.0 6.0 7.8 6.0 6.0 6.0: ..nns 6.6 5.0 5.0 4.0 
Blast venience 8.4 2 ees 6.0 1.55... 5.5 A. 5c tess 22 ates 5:0 7. we                         
  

Note.—Discharge determined from fairly well defined rating curve. No record Mar. 16-23.
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Monthly discharge of Honokawai ditch near Lahaina, Maui, for year ending June 30, 1917. 

2 

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Send Mies Aver 
gallons. eet. 

Maximum. | Minimum. | Mean, | (T€aD). 

July. aids re de een 8.4 5.0 6.74 10.4 209 641 
AC a. a i ee visa Caen inns 8.4 5.5 6.78 10.5 210 645 
Sentomber. . ui. ei sain an 8.4 5.5 6.76 10.5 203 622 
October 8.4 5.5 6.44 9.96 200 613 
November 8.4 5.0 6.48 10.0 194 597 
December 7.3 5.0 6. 64 10.3 206 632 
January 7.2 4.5 5.17 8.00 160 492 
February 7.2 4.0 4.39 6.79 123 377 
API. . ivi ide Panis anit sana 7.8 5.0 5.89 9.11 177 542 
MAY. tava dace Bivens 6.0 4.0 5.03 7.78 156 479 
FONG, 3 ie dm sd Sd Si v7.2 3.6 4.85 7.50 146 447               

KAHOMA STREAM NEAR LAHAINA, MAUI 

Locarion.—About 125 feet above intake of Pioneer Mill Co.’s upper ditch, 3} miles 
east of Lahaina. 

REcorDS AvAmLABLE.—August 3, 1911, to June 30, 1917. 

Gace.—Vertical staff on left bank. 

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

CHANNEL AND coNTROL.—Channel at gage is a pool at foot of rapids; right bank 
high and wooded; left bank a vertical wall of rock. Control composed of large 
and small boulders; fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 8.5 
feet at 7 a. m. January 18, 1916 (discharge, estimated from extension of rating 

curve, 700 million gallons per day, or 1,080 second-feet); maximum stage recorded 
during year, 4.4 feet at 7 a. m. March 18 (discharge, approximately 250 million 
gallons per day, or 387 second-feet); minimum stage recorded, 1.2 feet frequently 

(discharge, 3.5 million gallons per day, or 5.4 second-feet). 

Diversions.—None above station at present. Before November 24, 1914, the mini- 

mum flow of the stream and water from Kahoma development tunnel was diverted 
above station; since that date all water passes the gage. 

RecuraTioN.—Natural flow of the stream is largely increased by a development 
tunnel about 300 feet above station. 

Urtuization.—Irrigation of sugar cane. 

Accuracy.—Gage read twice daily. Records fair for ordinary stages. Extension of 
rating curve not confirmed by measurements; estimates above 20 million gallons 

per day roughly approximate only. 

Discharge measurements of Kahoma Stream near Lahaina, Mawr, during the year ending 
June 30, 1917. 

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

  

  

  

Discharge. Discharge. 

Dat not | Dat note ate. eig Si ate. eig ih 
(feet). | Second- ia (feet). | Second- is 

feet. per day. feet. per day. 

Oe, 28.0. 00n. 08.0 1.33 8.8 BAA Tay. 23. 5%. ha 1.20 5.0 3.3 
ee ia 1.42 13.2 8.5               
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, Maui, for the year 
ending June 30, 1917. 

Daily discharge, tn million gallons, of Kahoma Stream near Lahaina 
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0)   
NotE.—Discharge determined from a rating curve well defined between 2 and 10 million gallons per 

day. 

Monthly discharge of Kahoma Stream near Lahaina, Maus, for year ending June 30, 1917. 
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128 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

KAHOMA DEVELOPMENT TUNNEL NEAR LAHAINA, MAUI 

Location.—At portal of the lower of two development tunnels of Pioneer Mill Co., 
3} miles east of Lahaina. 

REecorDS AvAamLABLE.—August 1, 1911, to June 30, 1917. 
Gage.—Vertical staff. 
DISCHARGE MEASUREMENTS.—A 4-foot sharp-crested weir with end contractions 

measures discharge from development tunnel and amount diverted from stream 
by small pipe; measurements checked by current meter. 

CHANNEL AND CONTROL.—Deep pool at weir confined by rock and concrete walls. 
EXTREMES OF DISCHARGE.—Maximum discharge during period of record, 6.5 million 

gallons per day, or 10 second-feet, August, 1911; minimum discharge, 1.7 million 
gallons per day, or 2.6 second-feet. 

Diversions.—Small amount diverted from Kahoma Stream also passes over weir. 
RecuraTion.—None. 
Urmuization.—Irrigation of sugar cane. 

Accuracy.—Records good. No velocity of approach; good weir. Gage read twice 
daily. 

Daily discharge, in million gallons, of Kahoma development tunnel near Lahaina, 
Maui, for the year ending June 30, 1917. 
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ISLAND OF MAUL 129 

Monthly discharge of Kahoma development tunnel near Lahaina, Maui for the year 
ending June 30, 1917. 

  

  

  

  

  
  

Discharge. Total run-off, 

Month, Million gallons per day. 
Second- | mijn | Aere- 
(mean) gallons, feet. 

Maximum. | Minimum. | Mean. : 

FAlY.. a deca iiirinsrisionbadshans 4.3 3.4 3.87 5.99 120 368 
AUEUSE ie. in ute maser sas saan sss 4.4 4.3 4.39 6.79 136 418 
SoPlOIbRr:. oc. ts soi irsanate a 4.4 4.1 4.30 6. 65 129 396 
OElORE. . .insciiiasin mss mnsnninsnn 4.1 3.7 3.93 6.08 122 374 
NOVOMBEP, oc «ocnntninsnssisniasnsaes 3.6 3.1 3.43 5.31 103 316 
ion i SR PEE SE 3.1 2.9 2.99 4.63 93 284 
JONOaLY. or ah caine a i Sata 2.9 2.8 2.81 4.35 87 267 
FP ODIUALY scsi imns sins iomnnshanss 3.5 2.9 3.19 4.94 89 274 
March... iti iit le chien daa en 3.6 3.5 3.37 5.52 111 340 
APril. eri cna vn Watsons s sw 3.6 3.0 3.37 5.21 101 320 

BY sins rennet dL Eee wind 3.0 2.7 2.80 4.33 87 266 
June... 3a sie idee am sis 2.6 2.3 2.49 3.85 5 237 

The Year... . coswnvs sav senses 4.4 2.3 3.43 5.31 1,250 3,860           
  

LAHAINALUNA STREAM ABOVE PIPE-LINE INTAKE, NEAR LAHAINA, MAUI 

Location.—200 feet above intake of pipe line supplying Lahaina and Lahainaluna 
school, about 24 miles northeast of Lahaina. 

REcorDps AvAILABLE.—February 29, 1916, to June 30, 1917. 

Gace.—Gurley printing water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by wading. 

CHANNEL AND cONTROL.—One channel at all stages; fairly straight in vicinity of gage; 
filled with large boulders; banks steep and high. Control composed of large 
boulders; fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.3 feet at 11.30 p. m. Decem- 

ber 21, 1916 (discharge, approximately 300 million gallons per day, or 464 second- 
feet); minimum stage recorded, 0.95 foot March 22, 1917 (discharge, 3.4 million 
gallons per day, or 5.3 second-feet). 

Drversions.—None above station. 
REecuraTion.—None. 

UriuizatioNn.—Domestic supply, power development, and irrigation of sugar cane. 
Accuracy.—Records based on continuous record of gage height and fairly well- 

defined rating curve; fair for low and medium stages. Extension of rating curve 
above 15 million gallons per day not based on discharge measurements. Dis- 
charge record prior to July 1, 1916, not reliable owing to faulty working of water- 
stage recorder. 

Discharge measurements of Lahainaluna Stream above pipe-line intake, near Lahaina, 
Maus, during the year ending June 30, 1917. 
  

  

  

Discharge. 

Dat Made b ns ate. ade by— eig +114 
(feet). | Second- Million 

feet gallons 
> per day. 

July 25....... HLA RABIN... io hE a 1.30 9.2 6.0 
Augady. x SLi QO. oie. ii i dr in rn 1.39 13 8.3 
Sent. 9... do... 1.25 8.75 5.7 
Oct. 28. ..... 0.0 QO... an ee Ea 1.49 20. 4 13 
Dec.’V4.....a0.2.. QO icc i ai ari at a 1.31 8.2 53 
Jom. 22.....c.0au Aue on. a dt sai il tre aes 1.26 8.5 5.5 
Feb. 10......4..... [541 SAR SS TI SAE SRR CRE TIE SL 1.23 S21 5.2 
Mar. 27:..ccoloe un G0... na a nn EE a ee 1.13 7-1 4.6 
Apr. lon Ao oo TE i 1.27 8.85 5.7 
June 20....... Ce, BaAlIOY cece i i en a ae ae 1.10 5.82 3.8         
  

40532°—18—wsP 465 9  



130 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

Daily discharge, in million gallons, of Lahainaluna Stream above pipe-line intake, near 
Lahaina, Maui, for the year ending June 30, 1917. 

    

  

  

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

lion 17 13 8.6 5.4 7.3 4.9 6.0 5.4 4.9 4.6 6.0 4.6 
Aad 11 17 17 5.4 8.6 5.4 6.0 5.4 4.9 5.4 4.9 11 
i rindi 11 17 5.4 4.9 7.3] 21 6.0 5.4 | 13 5.4 4.6 4.6 
ees 8.6 6.0 5.4 4.9 6.0 21 6.0 5.4 7.3 4.6 4.6 4.6 
rE hh 11 6.0 5.4 4.9 | 37 7.313 5.4 5.4 4.9 4.6 4.6 

0, sii ae, 7.3 5.4 5.4 4901 21 5.4] 11 5.4 5.4 4.6 4.6 4.6 
Tonnes vmednas 7.3 5.41 11 4.9 5.4 5.4 7.3 5.4 4.9 4.6 4.6 4.6 

rc ran L 6.0 5.4 73 4.9 5.4 5.4 6.0 5.4 4.9 4.6 4.6 4.6 
OL nna i 6.0 5.4 5.4 4.9 4.9 5.4 6.0 5.4 4.9 4.6 4.6 4.6 

10: x. 0.200 6.0 8.6 6.0 4.9 4.91 21 6.0 5.4 4.9 4.9 4.6 4.6 

6.0 13 7.3 4.9 6.01 1 13 5.4 17 21 5.4 4.6 
6.0 17 6.0 6.0 4.9 6.0 6.0 5.4 5.4 4.9 4.6 4.2 
6.00 17 6.0 6.0 4.9 6.0 6.0 5.4 4.9 4.6 4.9 4.2 
5.4.1: 6.0 4.9 4.9 6.0 5.4 8.6 ,4.9 4.6 4.9 4.2 
5.4 6.0 6.0 4.9 4.9 5.4 5.4 5.4 5.4 6.0 4.9 4.2 

3 a eri 6.0 5.4 6.0 6.0 17 26 5.4 4.9 4.9 5.4 4.6 4.2 
1 aT Se 7:3 7.3 6.0 8.6] a7 21 5.4 4.9 4.9 8.6 11 4.2 
I renin 6.0 8.6 6.0 6.0 4.915 11 5.4 6.0 | 26 5.4 4.9 4.6 
A) iat 5.4 13 31 6.0 4.6 | 21 5.41 11 4.9 4.6 4.6 4.2 
oe i inian: a 6.01 11 7.3 6.0 4.6] 11 6.0 5.4 3.6 5.4 4.6 4.2 

Ra 5.4 5.4 6.0 4.9 4.6 | 100 5.4 4.9 3.6 4.9 4.9 4.2 
Pn is 5.4 6.0 7.3 6.0 4.6 | 84 5.4 4.9 3.4 4.6 4.9 4.9 
DT 5.4 5.4 8.6 8.6 4.6 | 50 5.4 4.9 3.9 4.6 6.0 4.2 
iia aes 5.4 5.4 8.6 5.4 5.4 21 5.4 4.9 3.6 4.6 6.0 4.2 

Dien ve es aalind 5.4 5.4 6.0 5.4 4.6 8.6 5.4 4.9 4.2 4.6 4.6 4.2 

0 dos as saan 7.3 5.4 5.41 13 4.6 | 11 5.4 4.9 4.9 4.6 4.6 4.2 
sees 21 5.4 5.4 7.3 4,6 11 7.3 4.9 4.6 4.9 4.6 4.6 
aia 11 7.3 5.4 5.4 7.3) 171 6.0 4.9 4.6 7.3 4.9 4.6 

Pessina 7.3 5.4 4.9 4.9 7-3 7.3 3 ea 73417 4.9 4.6 
hese 8.6 5.4 4.9] 13 5.4 6.0 7:3 feesend 4.91 11 4.6 4.2 

BRL eels 43 6:0. x. i.. Dadi 6.0 Ged Lea 4.0.0.0. ..0.2 4.0 lene...                           
Norte.—Discharge determined from rating curve fairly well defined below 15 million gallons per day. 

Discharge July 1-25, Oct. 11-23, Nov. 26-30, Dec. 1-14, and Dec. 26 to Jan. 4 determined by comparison 
with records of flow of Ukumehame stream. 

Monthly discharge of Lahainaluna Stream above pipe-line intake, near Lahaina, Maus, 
Jor year ending June 30, 1917. 

  

  

  

  

    

Discharge. Total run-off, 

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

Maximum. | Minimum. | Mean. 

ly a sae daa ah 43 5.4 8.90 13.8 276 847 
o WH Cran el at Se RE, 7 5.4 8.42 13.0 261 801 
September... oon. cote i hasan 31 4.9 7.57 ul.7 227 697 
OCOD. . isa saben dase sme De 13 4.9 6.08 9.41 189 578 
IN OVC ates cs va wins nin wwe nnn ie od 37 4.6 7.82 12.1 234 720 
Decembor.... a. eis 100 4.9 17.1 26. 4 548 1,680 
J IAYY ects ame sas ster oe 13 5.4 6. 53 10.1 202 621 
HODYUOYY cv cok tess ns anise os wields it 4.9 5. 56 8. 60 156 478 
Nardi. vnc de cin ae de enn 26 3.4 6.19 9. 58 192 589 
ADE i tees tien 21 4.6 6.23 9. 64 187 574 
$e bs a eR a fw ein ae ah 11 4.6 5.05 7.81 157 480 
TINIE ins oe wm siiora bia mi Siu ae ss Sie o ist 11 4.2 4.64 7.18 139 427 

PHO YOAL. . oi 28 aba svat Sans 100 3.4 7.58 n.7 2,770 8,490           
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KAUAULA STREAM NEAR LAHAINA, MAUI 

LocaTion.—350 feet above Kauaula ditch intake, about 3 miles east of Lahaina. 
RECORDS AVAILABLE.—March 7, 1912, to June 30, 1917. 

Gaae.—Vertical staff installed April 20, 1916, to replace vertical staff installed April 
29, 1913, and washed out January 18, 1916. Old gage was 250 feet above present 

location. 
DiscHARGE MEASUREMENTS.—Made by wading or from foot bridge. 

CHANNEL AND coNTROL.—One channel at all stages; straight for 100 feet above and 
below station; stream bed composed of boulders and coarse gravel; right bank 

slopes gently; left bank is of rock and nearly vertical. Control shifting. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.0 

feet at 6 a. m. January 9, 1916 (discharge, computed from extension of rating 
curve, approximately 600 million gallons per day or 928 second-feet); minimum 

stage recorded, 0.89 foot April, 1914 (discharge, 4.2 million gallons per day, or 6.5 
second-feet). 
Minimum stage recorded during year, 1.4 feet April, May, and June (dis- 

charge, 5.4 million gallons per day, or 8.4 second-feet). 
Diversions.—None above station. 
RecuraTion.—Natural flow of stream is increased by a development tunnel in moun- 

tains above station. 
UriLizatioN.—Power development and irrigation of sugar cane. 

Accuracy.—Gageread twice daily. Records pooron account of instability of control. 

Discharge measurements of Kauaula Stream near Lahaina, Maui, during the year ending 
June 30, 1917. 

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

  

    

  

Discharge. - Discharge. 

D nse, Dat iA ate. eig Million ate. 9g Million (feet). Secents gallons (feet). Send. gallons 

> per day. * 2 jiper day. 

Jy 27... veins 1.50 14 9.21 Jan. 28...c.. uae. 1.44 8.9 5.8 
Aug. 18. .......-.. 1.48 12 7:0. Mar. 27... cons 1.43 8.4 5.4 
Oct, 23. cine ivi 1.49 12.7 8.2 1 May 25....canm- vans 1.47 9.0 5.8                  



132 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

Daily discharge, in million gallons, of Kauaula Stream mear Lahaina, Maus, for the 
year ending June 30, 1917. 
  

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

eee itd 9.7110 7.8 7.8 7-8 7-5 7.4 6.2 5.8 58 8.0 5.4 
ise 9.2 9.7 9.7 7.2 8.3 9.2 7.4 6.2 5.8 5.8 6.2 8.5 
Bt a Sir 9.2 7] 8.3 7.4 8.31 10 = 7.4 5.8 6:2 5.8 6.2 5.8 
Ars 9,2 9.7 7.8 7.4 7.80 10 8.4 5.8 0.2 5.4 5.8 5.4 
LER 9.2 9.2 7.8 7.4 11 2.3 7.4 58 6.2 5.5 6.2 5.4 

Of Srl eS. 8.8 8.8 7.8 7.4 8.8 7.8 7.4 5.8 5.8 5.4 5.8 5.4 
LR 8.8 8.8 9.2 7.4 8.8 7.8 7.4 5.8 5.8 5.4 5.8 5.4 

Rr lana 8.8 8.8 8.4 ed 8.3 8.3 7.0 5.8 5.8 5.4 5.8 5.8 
Oy his drat eaet 8.8 9.2 7-8 7.4 7.8 7.3 7.0 5.8 5.8 5.4 5.4 5.8 

10. cc iia 8.8 9.2 7:8 7.4 7.47 11 7.0 5.8 5.8 5.4 5.4 5.4 

Ye. 8.8 9.9 7.8 7.4 7.5 8.8 8.3 5.8 7.4 7.8 5.8 6.6 
I ns 8.8111 7.8 7.4 7.4 8.3 7.4 5.8 6.6 7.4 5.8 5.8 
I RR 2:8.] 11 7.8 7.4 7.4 7.8 7.4 5.8 5.8 58 5.4 5.4 
Md nice. 8.8] 11 7.5 7.4 7.4 7.8 6.6 6 6 5.3 5.4 6.2 5.4 
Diino 9.2 8.8 7.4 7.4 7.4 8.3 6.6 5.8 58 5.8 5.8 5.4 

1G a ss Tk 9.2 8.3 7.4 7.4 8.8011 6.6 5.8 5.8 5.4 5.4 5.4 
Un is 13 8.3 7.4 7.8 9.2 9.2 6.6 5.8 5.3 6.6 7-0 5.4 
18. ar, 9.7 8.3 7.4 8.3 eS 8.3 6.6 6.2 9.7 6.2 6.2 5.8 
19000 odin adn 10 3.3 8.3 7.4 7.4 9.7 6.6 7-0 7.4 5.4 5.8 5.4 

es ns Le 9.2 8.8 8.3 7.4 7.4 9.2 7.0 5.8 405.4 5.8 5.4 

ilu 9.2 8.3 7.3 7.4 7.40 15 6.2 5.8 5.8 5.8 6.2 5.4 
in inna. 8.8 8.3 7.8 as 7.4 20 6.2 6.8 5.5 5.4 6.2 5.4 

Ou ae ro, 8.8 7.8 8.8 8.4 7.4 | 16 6.2 5.8 6.2 5.4 6.6 5.4 
re 8.8 7.3 8.3 7.4 7.410 12 6.2 58 6.6 5.4 8.5 5.4 

ee in 8.8 7.3 8.3 7.4 7.4 8.8 6.2 5.8 6.6 5.4 6.6 5.4 

OB icc tenants 9.2 %.3 7-3 8.8 9.7 8.8 6.2 5.8 5.8 5.4 5.3 5.4 
nl aa 10 7-3 7.3 8.8 7.8 8.3 6.6 5.8 58 5.4 5. 8 5.4 

OS reece 9.7 7.3 7.4 7.5 11 8.8 7.0 58 5.8 5.3 6.6 5.4 
Or sas iy 9.2 3.3 7.4 7.4 8.3 8.3 GB lc-a.. 7.4 9.5 6.2 5.4 
LE ERR 8.8 7.8 7.4 7.8 8.3 8.3 0.08 22a 6.2 9.0 6.2 5.4 
BL ei. 12 eS eas ed 7.3 GD 0. 2 lacs Bide                           

Nore.—Discharge determined from poorly defined rating curves applicable as follows: July 1 to Aug. 
4,1916, Aug. 15 to Dec. 23,1916, Jan. 21 to Mar. 18,1917, Apr. 1 to June 30,1917. 
Dec. 24, 1916, to Jan. 20, 1917, and Mar. 19-31, 1917. 

Method for shifting channels 
Discharge Sept. ’3, Oct. 23, Jan. 28 and 30, Feb. 19, 

Mar. 12, Apr. 5, 12,17, 18, 29, and 30, May 1, 14, ‘0, 23,25, 28-30, and June '2and 11 was taken from’ Kauaula 
ditch record as "being more accurate than stream record; all water being diverted. 

Monthly discharge of Kauaula Stream near Lahaina, Maui, for the year ending June 

  

  

  

    

          

30, 1917. 

Discharge. Total run-off. 

Month. Million gallons per day. 
Segond Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

FU soins devia so hnns fs Nhe dient 13 8.8 9.33 14.4 289 888 
ATURE, foot Ji a a 11 7.3 8.86 13.7 275 843 
DIGIT fv cains cl nsess ener 9.7 7.4 7.95 12.3 239 732 
OBIT 5 teens ci ia ns memnse oe a 8.8 7.4 7.63 11.8 236 726 
Novembor.....0..ccoc eee. Vt. 1 7.4 8.15 12.6 244 750 
DOOOMIDOT. oo heirs dae 20 7.3 9.63 14.9 298 916 
JAAN... thai ial oa i 8.4 6.2 6. 89 10.7 214 655 
RObraoEY. i. iis cies baa 7.0 58 5.91 9.14 166 508 
Moreh... 0 te 9.7 5.5 6.28 9.72 195 597 
Apr Ee 9.5 5.4 5.97 9.24 179 550 
MOY. so a tmenr por edo nie 8.5 5.4 6.13 9.48 190 583 
JO re Se a it a 25 5.4 5.61 8.68 168 516 

NG FONT. rane e en ninibrcanls 20 5.4 7.38 11. 4 2,690 8,260     
  

KAUAULA DITCH NEAR LAHAINA, MAUI 

LocatioNn.—About 100 feet below intake, which is uppermost on the stream, about 
3 miles east of Lahaina. 

REcorDS AvamaBLE.—October 16, 1911, to June 30, 1917.
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Gace.—Vertical staff. 
DiscHARGE MEASUREMENTS.—Made in flume at gage. 

CHANNEL AND CONTROL.—Straight wooden flume 3 feet wide. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.58 feet at 6 
a. m. Aug. 12 (discharge, 10 million gallons per day, or 15.5 second-feet); maxi- 
mum stage recorded during period of record, 1.70 feet April 7, 1912 (discharge, 
16 million gallons per day, or 24 second-feet); water occasionally turned off. 

Diversions.—Ditch diverts all low flow from Kauaula stream. 
ReauraTion.—Flow regulated by head gates. 

Uriuization.—Power development and irrigation of sugar cane. 
Accuracy.—Gage read twice daily. Records fair for all stages. 

Discharge measurements of Kauaula ditch mear Lahaina, Maur, during the year ending 
June 30, 1917. 

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

  

    

  

Discharge. Discharge. 

Dat no fist Dat oe ate. eig ing ate. eig Ss 
(feet). | Second- Milion (feet). | Second- ikon 

feet. Fa ony foet gallons 
per day. ? per day. 

July 27. cutanees 1.41 14 9.10 Jan. 23..cc.incvenn 1.03 8.9 5.8 
Aug. 18... ......... 1.30 12 2.01 Mar. 28... ivounaie .99 8.4 5.4 
OCH 2B vs es sins snies 1.38 12.7 8.2 May 25. ....cciuneie .90 9.0 5.8                   

Daily discharge, in million gallons, of Kauaula ditch near Lahaina, Maui, for the year 
ending June 30, 1917. 

  

  

    

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

8.2 8.6 7.6 %.2 7.6 6.2 6.9 5.8 5.2 5.5 8.0 4.8 
8.6 8.2 9.1 6.9 7.6 8.0 6.9 5.8 4.8 5.5 5.8 8.5 
7.8 9.4 8.0 6.6 8.0 8.0 6.6 5.5 6.2 5.5 5.3 5.8 
7.8 9.0 6.9 6.2 6.6 8.4 8.4 5.5 5.2 3.2 5.3 4.8 
v7.5 9.0 6.9 6.2 8.4 7.6 8.0 5.5 6.2 5.5 5.8 4.8 

8.2 8.2 6.9 6.2 7.0 6.6 3 5.5 3.2 5.2 4.4 4.8 
7.8 7.8 9.1 6.2 7.6 6.6 6.9 5.5 5.2 5.2 4.0 4.4 
7.4 8.2 8.4 6.2 7.6 7:2 6.9 3.5 3.2 5.2 4.4 5.8 
7.0 8.2 7.6 6.2 6.2 6.9 6.6 5.5 5.2 4.8 4.0 5.8 
7.0 8.6]. 6.9 6.2 6.2 6.6 6.6 3.9 4.8 4.8 4.0 4.8 

Moshi. liam 7-3 8.2 6.9 6.2 6.6 7.6 8.0 3.9 6.6 6.6 4.8 6.6 
AD ition 7.8 9.8 6.9 5.8 6.2 6.9 7.2 5.2 6.6 ¥.-2 5.3 5.3 

canes nin. 7.4 8.8 6.9 5.8 5.8 6.6 6.6 5.2 5.5 5.2 4.4 4.4 
Hr ciomiiu dee 7.8 8.4 6.9 5.8 5.8 6.6 6.2 6.6 5.2 5.2 6.2 44 
15... ae 8.2 8.8 6.9 5.8 5.8 6.9 6.2 5.2 5.2 5.5 5.8 4.0 

16s. aaa 7.3 7.6 6.6 6.6 7.6 8.0 6.2 5.2 5.2 5.2 4.4 4.0 
XZ: ainda 9.0 7.6 6 2 2 8.4 .2 6.2 5.2 5.2 6.6 6.6 4.0 
Sa asia. 8.6 8.0 6.2 8.0 6.9 v2 6.2 5.8 8.4 6.2 5.8 4.8 
0x... tiene 8.6 8.0 7.6 6.6 6.6 8.0 5.8 6.9 7.2 5.2 4.8 4.0 
Ss ns ne 8.6 8.4 6.9 6.2 5.8 8.4 6.9 5.5 7.2 592 4.4 4.0 

er. inna anne 8.6 8.0 6.9 6.2 5.5 8.4 5.8 5.5 5.8 5.5 6.2 4.0 
2 retina 7.4 7.6 6.9 6.9 5.5 7.6 5.8 5.2 5.5 5.2 6.2 4.0 
4 ET Je 7.4 7.2 8.0 8.4 5.5 7.6 5.8 5.2 6.2 5.2 6.6 4.0 
OA ira iia 7.0 7.2 7.6 6.2 5.8 7.6 5.5 5.2 6.6 5.2 8.5 4.0 
OD rename 7.0 7.2 8.0 6.2 5.8 7.6 5.5 5.2 6.6 5.2 6.6 4.0 

ne iaaeen oa 7.0 6.9 6.9 8.0 8.0 8.4 6.2 52 5.8 4.8 4.8 3.6 
Ol eos aan mien 9.0 6.9 6.9 8.4 6.6 8.0 6.6 5.2 5.5 5:6 4.8 4.0 
OR di saa ws Em 9.0 7.2 6.6 7.2 8.4 7.6 6.9 5.2 5.5 4.4 6.6 4.0 
2 a ania 8.2 7.6 6.6 6.2 7.6 8.0 0.6 |ccserce 7.2 9.5 6.2 4.0 

1) RN S.2 6.9 6.6 6.9 7.6 7.6 6.6 1.-..5.- 5.8 9.0 6.2 4.0 
FL eirearreaarive 8.6 0,0: 70 nevavs 6:6 Je tcne 7.6 5:81... vues 8m. uae geil ea.                         
  

NotE.—Discharge determined from fairly well defined rating curves applicable as follows: July 1 to 
Aug. 12, 1916, Aug. 13, 1916, to Apr. 26, 1917, Apr. 27 to June 30, 1917.
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Monthly discharge of Kauaula ditch near Lahaina, Maui, for year ending June 30, 1917. 

  

  

  

  

  

Discharge. Total run-off. 

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

Maximum. | Minimum. | Mean. . 

FULT cos ae vi id wumii Waive cet Eras 9.0 7.0 7.95 12.3 247 756 
ATASE oh edd a evden 9.8 6.9 8.01 12.4 248 762 
SDI OINDOr . i. viene ras 9.1 6.2 7.21 11.2 216 664 
Olona Soi seaman vive shen 8.4 5.8 6.62 10.2 205 630 
NOVePOr. 2... ieeer ioe 8.4 5.5 6.84 10.6 205 630 
December... . oo cinseecdnns i nnsaies 8.4 6.2 7.47 11.6 232 711 
JOUR Ste Efrat ae senate 8.4 5.5 6.57 10.2 204 625 
LAR I Se RR TE 6.9 3.2 5.47 8.46 153 470 
Mare. yn i denen 8.4 4.8 5.86 9.07 182 557 
APE ny eee ea 9.5 3.6 5.54 8.57 166 510 

OY rst ania 4 ht na aT le ee 8.5 4.0 5.52 8.54 174 525 
Te i re bl dnc Chess ain te 8.5 3:6 4.65 7.19 139 428 

MHe.YOAr, ... . ieisesser->aizas 9.8 3.6 6.49 10.0 2,370 7,270               
LAUNIUPOKO STREAM NEAR LAHAINA, MAUL 

LocaTioN.—About 175 feet above Pioneer Mill Co.’s ditch intake, 1 mile above storage 
reservoir, and about 53 miles southeast of Lahaina. 

Recorps AvamaBLE.—July 25, 1911, to June 30, 1917. 
Gaae.—Vertical staff on right bank. New datum April 21, 1916. 
DiscHARGE MEASUREMENTS.—Made by wading. 

CHANNEL AND cONTROL.—Omne channel at all stages; straight for 50 feet above and 
below gage; stream bed rough and steep. Control composed of small boulders; 
shifts during floods. . 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 4.0 
feet estimated gage height of flood of January 18, 1916 (determination of discharge 
not possible); minimum stage recorded, 0.4 foot frequently during 1913-14 (dis- 

charge, 0.5 million gallons per day, or 0.75 second-feet). 
Minimum stage recorded during year, 0.5 foot frequently (discharge, 0.9 

million gallons per day, or 1.4 second-feet). 
Diversions.—None above station. 

RecuraTiON.—Nearly all low-water flow of stream is derived from a development 
tunnel above station. 

UriuizaTioN.—Irrigation of sugar cane. 

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

Discharge measurements of Launiupoko Stream near Lahaina, Maui, during the year 
ending June 30, 1917. 

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

  

  

  

   

Discharge. Discharge. 

Date ha ot Dat nen: ate. ei 77: ate. ei Vii 
(feet). | Second- Maton (feet). | Second- Milion 

foot. | Solloms foot. | gallons 
per day. ? per day. 

July 21..... = 1.05 5.4 3.5 0.82 1.1 1.1 
Aug. 10.. oe .89 2.3 1.5 .82 1.5 1.0 
Sept. 11. .85 2.0 1.3 .49 1.37 .9 
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Daily discharge, in million gallons, of Launiupoko Stream near Lahaina, Maui, for the 
year ending June 30, 1917. 

  

  

  

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

ccs 2.2 2.2 1.6 1.2 0.9 0.9 1.2 1.6 0.9 0.9 0.9 0.9 
Deena 1.6 2.2 2.2 1.2 1.2 1.2 L2 1.2 .9 ee .9 
Saale natin godine 1.6 3.4 1.6 1.2 .9 1.2 12 1:2 .9 WJ. sh ied dey 
Brians 1.6 2.8 1.6 1.92 .9 2.8 3.4 1.2 .9 De ies sf ee 

RR 1.6 2.5 1.2 .9 5.6 1.2 1.2 1.2 .9 Slit 9 

race sntpini on 1.6 2.5 1.2 .9 1.6 .9 1.2 «9 9 WO rr Tene 
vests didenns oe 1.6 2.2 1.6 .9 1.2 .9 .9 «9 +9 oO la vacialemeicaes 
Sessa innaes 1.6 2.2 1.6 .9 .9 2.8 .9 9 +9 9 Dlrcees. 
en sbi in lS e 1.6 2.2 1.2 .9 .9 2.3 .9 .9 .9 VO Seems 9 

10..... cs 1.6 2.2 3.2 9 OA day .9 +9 .9 nl ye Yamane 

ee eu niens 1.6 2.2 1.2 .9 .9 1.2 1.6 9 2.8 
oan inal 1.6 3.4 1.2 .9 .9 .9 1.2 :9 1.2 
Be eae 1.6 3.4 1.2 1.2 .9 D 3.9 .9 .9 
Rd. ae 1.6 2.8 1.2 1.2 .9 .9 1.2 2.2 .9 
38... 1.6 2.2 1.2 .9 “9 1.2 .9 «9 .9 

16... oii. 1.6 2.9 1.2 1.2 .9 1.6 9 9 +9 
ie 3.4 2.2 1.2 1.2 1.6 1.2 .9 .9 .9 

18 van 2.8 1.6 3-2 .9 .9 1.2 .9 «9-{: 21.0 
49... ae 2.8 1.0 1.2 9 +9 29 .9 4.0 6.4 
aan 2.2 1.6 1.6 .9 .9 1.2 1.2 1.2 1.2 

2.2 1.6 1.2 .9 .9 5.6 .9 .9 1.2 
2.2 1.6 1.2 1.2 .9 5.6 .9 .9 1.2 
2.2 1.6 1.2 .9 .9 8.1 .9 .9 1.2 
2.2 1.6 1.2 .9 .9 6.4 .9 .9 1.2 
2.2 1.6 1.2 1.2 .9 3.4 1.2 .9 1.2 

2.2 1.6 1.2 .9 .9 2.2 1.6 .9 1.2 
2.8 1.6 1.2 1.2 «9 2.2 5.6 «9 «9. 
2.2 1.6 1.2 9 ! 2.2 3.4 .9 291. 
2.2 1.6 1.2 .9 +9 2.2 2.8 .9 
2.2 1.6 1.2 9 .9 1.6 2.21. «9 
5.6 Y.65. 0.0 2... 1.6 1.67. .9                             
  

Norte.—Discharge determined from rating curves applicable as follows: July 1 ta Mar. 18, well defined 
between 1 and 4 million gallons per day; Mar. 19 to June 30, poorly defined. Gage heights recorded inter- 
mittently after Apr. 12. 

Monthly discharge of Launiupoko Stream mear Lahaina, Maui, for the year ending June 

  

  

  

  

  

   

30,1917. 

Discharge. Total run-off. 

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

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

FUlY coh asi sc sa ee ne 5.6 1.6 2.12 3.28 66 202 
Ambust.... 0. aan 3.4 1.6 2.19 3.28 66 202 
SOPIEBOr. «0. aii savanna 2.2 1.2 1.31 2.03 39 121 
OGTODET. oc Sees sl hic cummed L2 +9 1.02 1.58 32 97 
INOVEIDET . . vasa nin n swine 5.6 .9 1.12 1.73 103 
FMI Y ever sie ss Soran sun onde 5.6 %!) 1.48 2.29 46 141 
BODO. «oto ces canis rn mrss nin ssids 4.0 .9 1.14 1.76 32 98 
MACH creovc ita nish vaeesies 11.0 .9 1.54 2.38 48 147             
  

OLOWALU DITCH NEAR OLOWALU, MAUI 

LocaTtion.—425 feet above intake to penstock of hydro electric power station, 1 mile 

above Olowalu and 7 miles east of Lahaina. 
REcorDps AvAamABLE.—July 28, 1916, to June 30, 1917. Replaces old station in 

tailrace from power house, for which records are available August 12, 1911, to 
June 30, 1916. 

GaceE.—Vertical staff. 
DiscEARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND cONTROL.—Channel about 3.5 feet wide cut in earth and rock; straight 
for 50 feet above and below gage. Control not well defined. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.98 foot at 5.30 

a. m. July 31 (discharge, 8.1 million gallons per day, or 12.5 second-feet); mini- 
mum stage recorded, 0.3 foot August and April (discharge, 2.8 million gallons 

per day, or 4.3 second-feet). 
Diversions.—None above station. 

REeGurATION.—None. 
UrmnizatioNn.—After passing through power house water is used for irrigation of sugar 

cane. A small amount is sometimes diverted for irrigation at higher levels and 
does not pass through power house. 

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

Discharge measurements of Olowalu ditch near Olowalu, Maui, during the year ending 
June 30, 1917. 

  

  

  

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

Discharge. Discharge. 

Gage Boney eR 
Date. height ST Date. height i 

(feet). | Second- Mam (feet). | Second- Me 
feet. per day. feet. per day. 

July 28... ...rds." 0.72 9.3 6.0. :0ck. 21. .........-.. 0.48 6.15 4.0 
Aug a8. ral. .63 6.9 4.5 0 Jan, 28... 5. .ue .67 8.6 5.6 
Repl: toil .68 8.55 5:5 1"\May23............. .57 6.4 4.1               

Daily discharge, in million gallons, of Olowalu ditch near Olowalu, Maui, for the year 
ending June 30, 1917. 
  

      

    

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

7.0 5.4 4.6 4.6 4.6 5.0 3.8 3.5 3.2 58 4.6 
6.6 6.2 4.6 4.6 5.0 5.0 3.8 3.5 3.2 6.2 4.6 
6.2 5.4 4.2 4.6 5.4 5.0 3.5 3.8 3.2 5.8 4.2 

6.2 5.4 4.2 4.2 5.8 4.6 3.5 3.8 3.5 5.8 3.8 
5.8 5.0 4.2 5.0 5.8 4.6 3.5 4.6 3.5 5.8 3.8 

5.4 5.0 4.2 4.6 5.4 4.2 3.5 4.6 3.5 5.8 3.8 
5.4 5.8 4.2 4.6 5.0 4.2 3.8 4.6 3.5 5.4 3.5 
5.0 5.4 4.2 4.2 5.8 4.2 3.5 4.2 3.5 5.4 4.2 
4.6 5.4 4.2 4.2 5.8 4.2 3.5 4.2 3.2 5.0 4.2 
3.8 5.4 4.2 3.8 6.2 4.2 3.5 4.2 3.2 4.6 4.2 

4.6 5.0 3.8 3.8 6.2 5.0 3.8 4.6 3.2 4.6 4.2 
5.4 5.0 4.2 3.8 5.0 5.0 4.6 5.0 3.2 4.6 4.2 
6.6 5.0 4.6 3.8 5.8 4.6 4.6 4.6 3-2 4.6 3.8 
7.4 5.0 5.0 3.5 5.4 4.6 4.6 4.6 3.2 4.2 3.8 
7.4 5.0 4.6 3.8 5.4 4.6 4.2 4.6 2.8 4.2 3.5 

10... cies, nafennsss 7.0 4.6 5.0 3.8 5.4 4.2 4.2 4.2 2.8 4.2 3.8 
17% ans ee eat slr a sas 5.8 4.6 5.4 5.8 5.0 4.2 4.2 4.6 3.2 4.2 4.2 
AS. co Ahn see LE 5.0 4.6 5.4 5.8 5.0 4.2 4.6 2.0 3.2 4.2 3.8 
Ye inven she ve siae 4.2 5.8 5.0 50 Jeon rlaiain 4.2 5.4 4.2 3.2 4.2 3.8 
00s as mes awa] iss tn we 3.8 5.8 5.0 4.6 5.8 4.6 Bnd resins 3.2 3.5 3.5 

a TE S-5 5.4 4.6 4.6 6.6 4.6 5.4 3.8 3.2 3.2 3.2 
es vain nds vi SRA fT wa 3.5 5.0 4.2 4.2 7-0 4.6 5.0 3.8 3.2 3.2 3.2 

sei cai aio aa re al 3.2 5.0 4.2 4.2 7.4 4.2 4.6 3.5 2.8 3.5 3.2 
aie a alae alae a ss 4.2 5.4 4.6 4.2 5 4.2 4.2 3.5 2.8 4.2 3.2 

OD inaieisisien ewes ped oe 4.2 5.4 4.2 4.2 7.4 4.2 4.2 3.5 2.8 3.8 3.5 

0 gr ela a a 3.5 5.4 5.0 4.2 7.0 4.6 4.2 3-2 2.3 3.8 5-5 
iad san inal ts 3.2 5.0 5.4 4.6 2.0 4.6 4.2 3.2 3.8 3.8 3.8 

08a sie sare issn siann 5.8 2.8 5.0 4.6 4.6 7.0 5.0 3.8 3.5 4.2 4.6 3.5 
G0 hn a 5.0 3-2 4.6 4.6 4.6 5.8 5.0 loosen: 3.2 5.4 5.4 3.8 
80k 4.6 3.8 4.6 4.6 4.6 5.4 4,2 venice 3.2 5.4 5.4 3.5 

Sha Xe aise 7.5 Ben. 4.80... 5.4 BoD inane B20 I enieawe 5.0 snc ie                         
  

Nore.—Discharge determined from rating curves applicable as follows: July 28, 1916, to Mar. 19, 1917, 
well defined between 3 and 7 million gallons per day; Mar. 21 to June 30, 1917, fairly well defined. Ditch 
broken Dec. 19 and Mar. 20.
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Monthly discharge of Olowalu ditch near Olowalu, Mawr, for year ending June 30, 1917. 

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | mfirtion | Acre 
(mean) gallons, feet. 

Maximum. | Minimum. | Mean. : 

AUOABE i. overs adss nes rsens ans 7.4 2.8 4.95 7.66 153 471 
September... ....s 54:35 Lat vane dalen 6.2 4.6 5.19 8.03 156 478 
OCGLODOL.. an. 0 aie. ive in 5.4 3.8 4.56 7.06 141 434 
NOVYemDbRr. ve. sess sins wins 5.8 3.5 4.40 6.81 132 405 
JAIRLY oe lie: Sees ns hg sine 5.0 4.2 4.51 6.98 140 429 
BEPTHALY . cL cin. Le svemiaivin oi nis tiie bitin 5.4 3.5 4.18 6.47 117 359 
APH foci ca. ec siisisva nis inian ites 5.4 2.8 3.37 5.21 101 310 

Ys aici eis eeit esi a as we ew pees are 6.2 3.2 4.65 7.19 144 442 
JUNG. . i. deri it sie i aS ni 4.6 3.2 3.80 5.88 114 350             
  

UKUMEHAME STREAM NEAR OLOWALU, MAUI 

LocaTion.—Half a mile above upper ditch intake, 2 miles above Government road 
at the 14-mile post, and 4 miles by road and trail east of Olowalu. 

RECORDS AVATLABLE.—August 14, 1911, to June 30, 1917. 
Gace.—Gurley printing water-stage recorder installed February 20, 1916; replaced 

vertical staff installed April 23, 1913, 200 feet below present gage and washed out 
January 18, 1916. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 900 feet below gage. 
CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above and 

below gage; right bank is steep and high; left bank slopes gradually; very rough 
stream bed composed of boulders and gravel. Control somewhat shifting. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.0 feet 

estimated gage height of flood of January 18, 1916; no estimate of discharge pos- 
gible; minimum stage recorded, 0.60 foot October 4 and 5, 1913 (discharge, 2.3 
million gallons per day, or 3.6 second-feet). 
Maximum stage recorded during year, 4.55 feet at 9 a. m. March 18 (discharge 

approximately 150 million gallons per day, or 232 second-feet); minimum stage 
recorded, 0.5 foot April and June (discharge, 4.1 million gallons per day, or 6.3 
second-feet). 

Diversions.—None above station. 

RecuraTioN.—None. 
UrinizaTioN.—Irrigation of sugar cane. 

Accuracy.—Records, July 1, 1916, to January 11, 1917, good; those for remainder of 
year, fair. Several shifts in control occurred, but frequent discharge measure- 
ments gave fair results for ordinary stages.
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Discharge measurements of Ukumehame Stream near Olowalu, Mawi, during the year 
ending June 30, 191%. 

  

  

  

Discharge. 

D Made b er ate. ade by— eig Tt 
: (feet). | Second- | Million 

feet gallons 
. per day. 

Jalyv-23........ Heh. BAS saat i init ia ai hed i 0.98 19 12 
RUE dT es cins iil onB0nesnnsside tsar ansis itt th i ea ERs sh amd .90 15 10 
Ol Oe les as deca ac st mia hs a a aA TE hE .80 11.6 7.3 
OC ZL, ho le deere a ares nnn cs hm ts wih na hms Gt A Ae hat ad 72 8.23 5.3 
D0 00s ei es QO0 en ssh rasa saan Sos sass te at Eas nas na ae Se ae 1.01 20.8 13 
aT I te OO sna re rn ees aA CE TI a La .84 8.3 5.4 
eb, M0. taal QO rr. a. ere as .96 8.6 5.6 

1 al ee dE a .62 8.0 5.2 
Mar, 2 cl ewe ss tay at rt idles se PE Err En hme En vn SA En se 57 7.9 5.1 
ADL 20: ls ids dO i se thin tts a Te aes i Ss San a .58 8.38 5.4 
MAY 23. renal online tess sin Said soir sori os MS a a hs Soe pa .57 7.84 5.1 

ASE Eo TORN IR OIE tT 1 Re LE CR I Sa a SRR .50 6.33 4.1         
  

Daily discharge, in million gallons, of Ukumehame Stream near Olowalu, Maui, for the 
year ending June 30, 1917. 

  

  

  

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

10 6.2 6.2 6.2 7.4 5.0 7.4 6.2 8.7 5.0 
15 6.2 6.2{-17.4 7.4 5.0 7.4 6.2 8.7 5.0 
10 6.2 6.2] 16 7.4 5.0 8.7 5.0 7.4 5.0 
8.77 6.21 6.2( 16 4-50 "8.7 506 62 5.0 
87 6.2 13 10 7.4 5.0 8.7 5.0 8.7 5.0 

Oe Ra, 10 6.2: 12 7.4 6.2 5.0 8.7 5.0 7.4 5.0 
et a ee 15 6.2 8.7 7.4 6.2 5.0 7.4 5.0 6.2 4.1 

en a 13 6.2 7.4 7.4 6.2 5.0 %:4 5.0 6.2 5.0 
Qi Soa 10 6.2 6.2 7.4 6.2 5.0 7.4 5.0 6.2 5.0 

10. a tenee 7.4 6.2 8.2 16 8:7 5.0 7.4 5.0 6.2 5.0 

tier 7.4 5.0 6.2; 13 20 5.0:0: 10 6.2 6.2 6.2 
2. at 7.4 7.4 6.2 8.7 8.7 5.01 10 5.0 5.0 5.0 
AS a 7.4 6.2 6.2 8.7 8.7 5.0 8.7 5.0 5.0 5.0 
Vs ial 6.2 6.2 5.0 8.7 7.4] 13 8.7 5.0 5.0 4.1 

ee eins ees 6.2 5.0 6.2 7.4 7.4 8.7 7.4 5.0 5.0 4.1 

0rd an 6.2 5.0 7.4 12 7.4 8.7 7.4 5.0 5.0 4.1 
Ne cies 6.2 6.2 12 12 7.4 7.4 7.4 5.0 6.2 4.1 
AS he 6.2 6.2 7.4 8.7 7-410 27 5.0 5.0 4.1 
x... 8.7 5.0 6.2 8.7 7.41 13 14 5.0 5.0 4.1 

as rete nr enn 7.4 5.0 6.2 8.7 87 10 10 5.0 5.0 4.1 

aE 7.4 5.0 6.2! 20 7.4 8.7 8.7 5.0 5.0 4.1 
rs sires 6.2 5.0 6.2 7.4 8-7 7.4 5.0 5.0 5.0 

De tees 8.7 6.2 6.2 7.4 8.7 7.4 5.0 6.2 4.71 
RE Ll 8.7 5.0 6.2 7.4 8.7 6.2 5.0 5.0 4.1 
a RE) 8.7 5.0 6.2 7.4 8.7 6.2 5.0 5.0 4.1 

ade 7.4 8.7 5.0 6.2 7.4 6.2 5.0 5.0 4.1 
i 7.4 3.7 5.0 15 7.4 6.2 4.1 7.4 5.0 
A ENS) 7.4 7.4] 10 14 7.4 5.0 7.4 7.4 5.0 

it ET 6.2 6.2 10 16: -..o0 5.0] 18 6.2 4.1 
30 ee 6.2 6.2. 74 8:7 Voease-. 6.2] 13 5.0 4,1 
BY naa dE ER See 6.2: is, 6.20. 5.0: at . 5.0: a                         
  

Nore.—Discharge determined from rating curves applicable as follows: July 1, 1916, to Jan. 11, 1917, 
well defined between 4 and 16 million gallons per day; Feb. 12 to Mar. 18, 1917, and Mar, 19 to June 30, 1917, 
poorly defined. Shifting-control method used Jan. 12 to Feb. 11. Discharge determined by comparison 
with record of Lahainaluna Stream Sept. 1-10.
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Monthly discharge of Ukumehame Stream near Olowalu, Maur, for year ending June 30, 

  

  

  

  

          

Discharge. Total run-off. 

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

Maximum. | Minimum. | Mean, . 

JOY sameness cn insti enon inna 16 7.4 9.74 15.1 302 927 
AMUSE ane. aucninanin ins ann 18 7.4 10.2 15.8 316 970 
SepioMbe ees. ven cient nna 15 6.2 8.38 13.0 251 772 
OC ODR wes tooo cn ianiiinsnniisanus 8.7 5.0 6.09 9.42 189 579 
NOVO... cae aes 13 5.0 7.19 11.1 216 662 
December. ....... 0.0 cine 28 6.2 12.1 18.6 375 1,150 
MMA anc sn cme sls ran vs a ik Ane wa 20 6.2 8.52 13.2 264 811 
ODT HAPY vases ina iio nn anisms 13 5.0 7.20 11.1 202 619 
MAC. os snd insn tine rr nad 27 5.0 8.36 12.9 259 795 
APH. coe ci a 18 4.1 5.87 9.08 176 540 
A ER EE aR SO ae, 8.7 5.0 6.02 9.31 186 573 

FUNC osc cocci cniinis che rvs btn 6.2 4.1 4.59 7.10 138 423 

The year. ...-o.. i cceine.anmin 28 4.1 7.87 12.2 2,870 8,820       
WAIKAPU STREAM NEAR WAIKAPU, MAUI 

Location.—300 feet below intake of Palolo ditch, 14 miles west of Waikapu, and 4 

miles by road southwest of Wailuku. 
RECORDS AVAILABLE.—December 1, 1910, to June 30, 1917. 

GAGE.—Vertical staff on left bank installed April 26, 1916, to replace staff gage at 

old location 200 feet downstream. Old gage washed out January 7, 1916. 
DiScCHARGE MEASUREMENTS.—Made by wading. 

CHANNEL AND cONTROL.—One channel at all stages; straight for 100 feet above and 
25 feet below gage; left bank high and nearly vertical; right bank slopes gently. 

Control composed of large boulders; fairly permanent between extreme floods. 
ExTrREMES OF DISCHARGE.—Highest flood on record occurred morning of January 18, 

1916, when water reached a height of about 10 feet, datum of old gage; discharge 
not estimated. Minimum stage recorded, 0.25 foot (old datum) February 26 to 

March 4, 1914 (discharge, 0.1 million gallons per day, or 0.15 second-foot). 
Minimum stage for the year, 1.0 foot May and June (discharge, 0.4 million 

gallons per day, or 0.6 second-foot). 

Diversions.—Nearly all low-water flow is diverted above station by South Side 
Waikapu ditch and Palolo ditch. 

RecuraTioN.—Natural flow has been increased by development tunnels near the 
headwaters. 

UrmizatioN.—Flow at low and medium stages is diverted for irrigation of sugar cane. 
Accuracy.—Record fair for low and medium stages; those for high and fluctuating 

stages roughly approximate only, as gage is read but twice daily. 

Discharge measurements of Waikapu Stream near Waikapu, Maus, during the year ending 
June 30, 1917. 
  

  

  

Discharge. 

Dat Made b ore: ate. © by— eig 330 
(feet). | Second- Million 

feet gallons, 
? per day. 

July 24.....-.. H: A 2. ANSE coon Cadi miata den Sai eiE eis 9a 2 0.91 2.9 1.9 
AUC shri neealle airs onnssannsbonssstinsbandessss dinssintssnneswesnrnsy .95 3.7 2.4 
Sep: 16+. vs iaalvvess a CR rel wi wigs wd ve 48 we TE 4s CSS eg alee Sele wea oS 1.65 Ll 
O00. 18... 5. [naan Ti a en Peles ol cl BE Le NEL LEDS .85 1.28 .74 
JN 20. ove viale gions 0 rN oh eS ea on Hae vs sie et ae ee mints ic i in .83 2. 86 1.8 
May. 24.....cofsos- G0; oi inst sense ne sans wise mae elas vive tn ele a 1.33 4,07 2.6 
May 26........0..-5. BO. so Sie i ins sume Ee en Sh eR ak wm Hal a 1.02 . 59 .38 
June 27....... OB Bey ei eis a tenrinsrs in tat irienai odes pensonl 1.02 Ti ro          
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Daily discharge, in million gallons, of Waikapu Stream near Waikapu, Maui, for the 
year ending June 30, 1917. 
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Date Oct. # Nov. | Dec. | Jan Mar. | Apr. | May. | June. 

sie iiaean 3.6 5.1 2.0 1.2 0.9 0.6 2.0 1.2 0.9 1.2 9.0 0. 
ons sees simi 7 3.6 8.0 9.0 1.6 «9 1.6 1.6 1.2 «9 1.2 5.1 ‘s 

Sei. aL, 3.6 10 4.2 1.2 9 13 1.6 1.2 .9 .9 .9 

Bese cnnitnns 5.1 3.6 3.0 29 <9 8.0 2.0 .9 1.2 .9 «9 
Baise 6.0 3.0 3.0 «9 8.0 1.2 1.6 9 1.2 1.2 .9 

3.6 2.3 2.5 Oye. 6 9 1.6 «9 .9 «9d .9 : 
3.6 2.5 7.0 «9 .9 ’9 1.6 .9 .9 .9 .6 . 
3-0 2.5 3.0 .9 .9 1.2 1.6 0 9 .9 +0 2. 
3.0 2.0 3.0 .9 -0 .9 1:2 .6 2 «9 .6 2, 
3.0 2.0 2.0 +9 ie 1.2 dD .9 9 .6 . 

3.6 2.0 2.0 .9 «0 3:0 4.2 .6 1.6 1.2 .6 2. 
3.0 3.0 2.0 "9 .6 2.5 1.6 .6 1.2 1.2 8 o 
3.0 “7.0 1.6 1.2 -0 1.2 1.2 9 «9 .9 .0 o 
2.5 25 1.6 «0 #0 3.0 1.2 6.0 «9 6.0 8 . 
2.0 7.0 1.6 .9 0 2.5 1.2 1.2 .9 9 .6 . 

00 ciaiicicieseaniane 2.0 3.0 1.6 .9 .9 14 X.9 1.2 .9 .9 6 : 
eee eae 3.6 2.5 .g 1.2 7.0 3.0 .9 1.2 .9 1.2 0 . 

Sc a. 2.5 2.5 .9 .9 1.6 3.0 .9 1.611220 «3 .9 : 
0 cask 2.5 2.5 2.5 , .9 1.0 2 2.0 9.0 .9 .9 . 
MW erecce ee cicaen 2.0 2.0 3.0 .9 -6 1.2 1.2 1.6 3.1 1.2 .9 . 

de satilcanns 2.0 2.0 1.2 9 00 13 «9 1.0 3.6 1.2 1.2 . 
tah 2.0 2.0 1.2 1.2 6 16 .9 1.2 3.6 .9 1.2 2 
2 a 2.0 2.0 2.5 1.2 .61 35 9 1.2 3.6 .9 1.2 - 

a th see 2.0 2.0 2.0 +9 .6 19 +0 1.2 8.0 .9 .4 4 
Daan sn haa. 2.0 2.0 2.0 4) 0 22 .9 1.2 1.2 .9 .4 , 

OB tent. 2.5 2.5 1.2... 3.0 -0 3.6 1.6 2 1.2 .9 .4 . 
Dine enn ene 8.0 2.0 1.2 1.6 0 1.0 2.0 .9 1.2 .9 0 1 

en crew 4,2 2.0 1.2 3.2 4.2 2.0 3.0 1.2 1.2 «9 .4 
ras 2.5 2.0 «9 .9 2.0 2.0 Lajos 1.2744 .4 

LH he 2.0 2.0 1.2 .9 .9 2.0 Loves 3.2 i” .4 
aaah tre 16 9 Qi )eciinms = “Silo a. on 1.6 Lela. rea adie a                         
  

Nore.—Discharge determined from rating curves fairly well defined below 4 million gallons per day, 
applicable July 1 to Mar. 18 and Mar. 19 to June 30. 

Monthly discharge of Waikapu Stream near Waikapu, Maus, for year ending June 30, 1917. 

  

  

  

  

      

Discharge. Total run-off. 

Month. Million gallons per day. 

Soeona. Mion Avs: 
gallons. eet. 

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

Joly... .. iii. 16 2.0 3.55 5.49 110 338 
Angnsh ol... isa eees 25 2.0 3.88 6. 00 120 369 
September........  ...%.. 9.0 9 2.57 3.67 “i 218 
October. ih... ce tesanns 3.0 .9 1.08 1.67 34 103 
November... .. act easisnne 8.0 .0 1.38 2.14 42 127 
DeCoTiBer. Li cco cae s oe 55 +6 7.86 12.2 244 748 
TANIA, adviser sn sensiss 4.2 -9 1.47 2.27 46 140 
Or sna aaa se nsla a 6.0 0 1.28 1,98 36 110 
Morel. oe ada 220 9d 8.97 13.9 278 853 
ADELE fot Sia cicgoi samawns 44 .9 3.46 5.35 104 319 

on I A Ll 9.0 .4 1.10 1.70 34 105 
Fn 2.5 .4 «73 1.13 2 67 

IPNO.YOOT - cs cs snanaine 220 .4 4.83 1,140 3,500         
  

PALOLO DITCH NEAR WAIKAPTU, MAUL 

Locarion.—200 feet below intake, 13 miles west of Waikapu, and 5} miles by road 
southwest of Wailuku. 

REcorDS AvAILABLE.—November 21, 1910, to June 30, 1917. 
GaceE.—Vertical staff on left bank. 
Di1sCcHARGE MEASUREMENTS.—Made by wading.
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CHANNEL AND coNTROL.—Channel is cut in earth and soft rock; fairly straight for 50 

feet above and below gage; clean and usually free from vegetation. Control a 
small wooden culvert 1 foot below gage; fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.18 feet at 9 a. m. 

December 26 (discharge, 3.7 million gallons per day, or 5.7 second-feet); maximum 
stage recorded during period of record, 1.33 feet at 2 p. m. December 7, 1913 

(discharge, 4.7 million gallons per day, or 7.3 second-feet); ditch occasionally dry. 
Drversions.—None above station. 
REecuraTION.—Water may be turned out of ditch by gates. 

UriLizarion.—Irrigation of sugar cane and taro. 

Accuracy.—Gage read twice daily. Discharge determined from well-defined rating 
curve and reliable gage heights. Records good for all stages. 

Discharge measurements of Palolo ditch near Waikapu, Maui, during the year ending 
June 30, 1917. 

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

  

  
  

  

Discharge. Discharge. 

D rs Dat ge ate. eig a1: ate. eig as 
(feet). | Second- | Million (foot). | Second. | Million feet gallons feet gallons 

: per day. > per day. 

July 24............. 0.98 4.0 2.6 iMar. 22... ....50 .64 1.75 1.1 
Oct 14. -.......5.2 1.04 4.15 2.71 May 26......2 0.50 .90 3.46 9.9 
Jan. 20... «70 2.44 1.6               
  

Daily discharge, in million gallons, of Palolo ditch near Waikapu, Maui, for the year 
ending June 30, 1917. 
  

  

  

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

Yow. 3.3 2.7 2.7 39 3.0 2.7 1.6 2.2 2.0 2.0 1.8 2:2 
OD «x imiarats = ney wae 3.3 2.7 3.0 3.3 3.0 3.0 1.6 2.0 2.0 2.0 2.0 2.2 

re 3.3 2.9 2.0 3.3 3.0 3.3 1.6 1.8 2.0 2.0 2.0 2.2 
Relist sinnisuas 3.3 2.7 1,2 3.3 3.0 3.3 1.8 1.8 2.0 2.0 1.8 2.2 
Bes. 3.3 2.7 12 3.0 3.3 2.7 1.8 1.8 2.0 2.2 2.2 2.9 

6. iiniin 3.3 2.7 1.2 3.0 3.3 2.7 1.6 2.0 2.0 2.9 2.2 2.2 

0 arainta 5 ww Sei 3.3 2.7 1.3 3.0 3.0 27 1.6 2.0 2.0 2.2 22 2.2 
Beans aaa 3.3 2.4 1.2 3.0 3.0 2.7 1.6 2.0 2.0 2.2 2.2 2.2 
0 ie de ie 3.3 2.4 1.2 3:0 3.0 2.7 1.6 2.0 2.0 2.2 2.2 2.4 

1005... 0h. 3.3 2.4 3.0 3.0 3.0 3.6 2.2 2.0 2.0 2.2 2.92" 2.2 

W..0i. 3.5 2.4 3.0 3.0 2.7 2.7 2.2 2.0 2.0 2.2 2.2 2.4 
ND vvna Thoin 3.3 2.7 3.0 3.0 2.7 1.2 2.0 1.8 2.0 2.2 2.2 2.2 

Al ns 3.3 2.7 3.0 3.0 2.7 2.4 1.8 2.0 2.0 2.2 2.2 2.2 
| A 3.3 3.0 3.0 3.0 2.7 1.8 1.8 1.2 2.0 2.2 2.2 9:9 

eR 3.0 297 3.0 3.0 29 1.6 1.8 1.2 2.0 2.2 2.2 2.2 

60 vio 3.0 29.9 3.0 3.0 3.0 3.3 1.6 1.2 2.0 2.2 2.2 29 
Wl cdi sss 3.3 3.3 3.0 3.0 3.3 3.3 1.6 1.3 2.0 2.2 2.2 2.2 
18... 3.0 3.3 3.0 3.0 3.0 3.3 1.6 LOX....0. 2.2 2.2 2.0 
19... 3-10 3.3 3.0 3.0 2.7 3.0 1.6 1.9 snc 2.2 2.2 2.0 
Oy acini 3.0 3.0 3.0 3.0 2.9 3.3 1.8 1.2 3 2.2 oa 2.0 

indi 3.0 y 0 2.7 3.0 2.7 3.3 1.8 1.2 1.2 2.2 2.9 2.0 
es idan 2.7 .0 oq 3.0 2.7 33 2.2 1.2 2.0 2.2 2.2 2.9 

SY asset ccc 2.7 3.0 2.7 3.0 2.7 3.3 2.2 "ne 2.0 2.2 2.2 2.2 
Be i. 2.7 3.0 2.7 3.0 2.7 3 6 2:2 1.2 2.0 2.2 2.4 2.9 

es wails isis wire 2.7 3.0 2.7 3.0 2.7 .3 2.2 1.2 2.0 2.2 2.4 2.0 

RR 2.7 3.0 2.7 3.3 2.4 3.8 2.2 1.2 2.0 2.9 2.2 2.0 
lee ciiniiinns 3.0 3.0 2.7 3.3 2.4 3.6 2.2 2.0 2.0 2.2 2.2 2.2 

erates 2.7 2.7 2.7 3.3 3.0 3.6 2.2 2.0 2.0 2.2 2.9 92 
00 cies nse 2.7 2.7 2.7 3.0 3.0 3.3 D2 Vv 2.0 3-3 2.2 2.2 

| IE 2.7 2.7 27 3.0 2.7 3-3 la 2.0 1.6 2.2 2.2 
Ble lil. 3.0 Be Ysaaas 3:01.00. ua 3.3 2.20. 2.04... oud 2. ean.                       
  

Note.—Discharge determined from well-defined rating curve. No flow Mar. 18 and 19; intake damaged 
by flood.
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Monthly discharge of Palolo ditch near Waikapu, Mau, for year ending June 30, 1917. 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Boson: Million | Acro- 
gallons. eet. 

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

OR en a CTR 3.3 2.7 3.07 4.75 95 292 
AUS, roa Sa. sit teens ai 3.3 2.4 2.81 4.35 87 267 
BonlembDer. coc 2ii caine ses tunns 3.0 1.2 2.50 3.87 75 230 
OCEODET. . cst dn ines s sg amma eve 4% 3.3 3.0 3.07 4.75 95 292 
November. slums wo it eas i 3.3 2.4 2.86 4.43 86 263 
DeCOINDOY. . os sii n idan son gis Sane 3.8 1.2 3.00 4.64 93 285 

2.2 1.6 1.89 2.92 59 180 
2.2 1.2 1.62 2.51 46 139 
2.0 “> 1.91 2.95 56 170 
3.3 1.6 2.19 3.39 66 202 
2.4 1s 2:17 3.36 67 206 
2.4 2.0 2.17 3.36 65 200 

le ani mb nae Sa 890 2,730 

  

              
SOUTH SIDE WAIKAPU DITCH NEAR WAIKAPU, MAUI. 

LocatioN.—One mile below intake, 1} miles west of Waikapu, and about 53% miles 

by road southwest of Wailuku. 
REcorps AvAamABLE.—November 21, 1910, to June 30, 1917. 

Gage.—Vertical staff on right bank. 
DiscHARGE MEASUREMENTS.—Made from plank over ditch at gage. 

CHANNEL AND cONTROL.—Channel is cut in earth and soft rock; section fairly uni- 
form; banks vertical. Control not well defined but fairly permanent between 

times of cleaning ditch. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 0.98 foot August 
14 (discharge, 12 million gallons per day, or 19 second-feet); ditch dry April 14. 

Maximum stage recorded during period of record, 1.25 feet at 9 a. m. May 8, 
1914 (discharge, 16 million gallons per day, or 25 second-feet); ditch occasionally 

dry. 

Diversions.—None above station. 
ReguraTION.—Practically none. 

UriuizatioNn.—Irrigation of sugar cane. 
Accuracy.—Gage read twice daily. Discharge determined from well-defined rating 

curve and reliable gage-height record. Records good for all stages. 

Discharge measurements of South Side Waikapu ditch near Waikapu, Maui, during the 
year ending June 30, 1917. 

  

  

  

Discharge. 

Gage 
Date. Made by— height | oo.ond- | Million 

(feet). feet. | gallons 
per day. 

July 24 HA Be AUSTIN es ed ata se ats Se Se ana SR ah 0.51 7.2 4.7 
Sept. 16 |..... QO des tei reas sss i rai pon ra Se A eS aE ea ag .43 5.8 3.8 
Oct. 14 Jo evne QO. th ha train nb vere nats oar Se Chan R snr By ae Shen Aired .36 5.27 3.4 
Jan.) 20 1eeess Oi ee nain d sve an ple re Sn pie A Ra re STR PA aA Pad .89 5.46 3.5 

ar, 2 sa. BO cones ui vii siete Hn a Ses Ue Hed A SE eae Sa .09 1.46 .95 
May 26 ..,.. ER EEE IR Se TR LR SE Sn .46 4.58 3.0 
Jo 27 LCP, Bailey... sete i ee OR RS a .40 6.26 4.0         
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Daily discharge, in million gallons, of South Side Waikapu ditch near Waikopu, Maus, 
Jor the year ending June 30, 1917. 
  

: Date. July. 2 g b> gS May. > a oR
 Sept. | Oct. | Nov. | Dec. | Jan. | Feb. 
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Nore.—Discharge determined from well-defined rating curve. Ditch dry on days for which discharge 
is not given. 

Monthly discharge of South Side Waikapu ditch mear Waikapu, Maus, for the year 
ending June 30, 1917. 
  

  

  

  

  

Discharge. Total run-off. 

Month, Million gallons per day. 
Second- | million | Acre 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. . 

July. ...ooeeiinarisia a ins s a 9.2 2.5 5.69 8.80 176 541 
ANGNASE visions ns srsnssisesabasns rons 12.0 4.2 5.71 8.83 177 543 
SOCIOL so. -c 2a vn nisin e n ss rumen 1 3.6 4.57 7.07 137 421 
DCLODOT soviet save BBE ke ci amd ni wale 7.0 3.0 3.75 5.80 116 357 
November. ...........couuu us ens a 7.7 2.5 3.83 5.93 115 353 
DOCOMBELi-. cnn suisnsns nar mwuren 9.2 3.0 5.23 8.09 162 498 
MOOI Vas eeesnncinmannsrsnas sensnssins 5.5 2.5 3.62 5.60 112 344 

FH obIUONY . oo. seamen vm sain din anins 6.2 2.5 3.10 4.80 87 266 
March (23 days). c.coev anisms 4.8 2.5 3.18 4.92 73 224 
Ar (20.dA0YSY..... ore annsn ian ses 8.4 2.5 3.42 5.29 99 304 

AY wuts ood mnie mints mw sles mie hw 6.2 2.5 3.98 6.16 124 379 
JUNO cr seen cima sen crc cnnes saws yd 2.5 3.59 5.55 108 331 

ING YOAT. oo 2c ss vans seamen mals as suns aie nutes i ium sc vasls Sens v awn sin se rarsabn 1,490 4,560             
  

WEST KOPILIULA STREAM NEAR KEANAE, MAUI 

LocaTioN.—600 feet above Koolau ditch crossing and highway bridge, 4} miles by 
trail east of Upper Keanae, and 6 miles east of Keanae post office. 

RECORDS AVAILABLE.—January 3, 1914, to June 30, 1917. 
GAcEe.—Friez water-stage recorder. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 300 feet below gage. 

CHANNEL AND coNTROL.—Channel at gage is a large pool at foot of falls; banks rock and 
nearly vertical. Control at outlet of pool composed of large boulders; seldom shifts.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.25 
feet at 5.30 a. m. January 18, 1916 (discharge, computed from extension of rating 

curve, approximately 2,000 million gallons per day, or 3,090 second-feet); mini- 
mum stage recorded, 0.55 foot March 21, 1914 (discharge, 1.8 million gallons per 

day, or 2.8 second-feet). 
Maximum stage recorded during year, 7.0 feet at 5 a. m. March 9 (discharge, 

approximately 1,400 million gallons per day, or 2,166 second-feet); minimum 

stage recorded during year, 0.8 foot February 23-26 (discharge, 2.0 million gallons 
per day, or 3.1 second-feet). 

Drversions.—None above station. 

ReguraTioN.—None. 

UrmLizatioN.—Normal flow is diverted into Koolau ditch for Wilson of sugar cane. 
Accuracy.—Records good for all stages except extreme floods. 

Discharge measurements of West Kopiliula Stream near Keanae, Maui, during the year 
ending June 30, 1917. 

  

  

Discharge. 

Gage 

Date. Made by— PHEIE | Second. | Miltion 
: fcot gallons 

y per day. 

Aug, 15....... HARB. Austin... ov... Uh aE, 1.59 26 17 
Sept. 14... 0. QO toh ck. ma RL ES aS Cel ee 1.22 n 7.2 

1D ER Ba al QO eee ea tac eo ta ods 4,72 780 504 
Jan. 16........ BC Ride dd, i a il nT a LG % 1.14 7.8 5.0 
Mar. 20.. H. A. R. ads ni gie gaits SE SS a de AT 1 1.41 17.9 1       
  

Daily discharge, tn million gallons, of West Kopiliula Stream near Keanae, Maus, for the 
year ending June 30, 1917. 

  

  

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

Ee, 17 40 18 22 25 27 12 3.8 4.4 5.00 11 3-3 
eb trae tee 3) 33 22 9.01 75 35 12 3.8 3.3 4,4 9.0 14 

Bn is wie wlan ea 12 35 11 5.0] 53 53 16 S311 4.4 7.0 6.0 
Ah idasias 10 16 9.0 4.4| 33 25 50 3.3 29 5.0 5.0 6.0 
RRR SEAR 11 n 14 4.4 | 174 14 29 2.8] 10 11 4.4 10 

Ors Cas S01 14 14 4.4] 75 11 38 2.8 5.0 5.0 4.4 9.0 
as S.00 11 38 3.8] 22 9.0 33 2.8 4.4 5.0 3.8 5.0 
A 8.0] 10 22 4.4137 90) 10 2.81 23 4.4 3.8 2.0 
rots criss Shamans 8.01 10 14 4.4] 12 38 12 2.81 85 3.8 3.8 5.0 
10. ies S01 11 12 3.3, 1 250 11 2.8 80 5.0 3.8 4.4 

nr 14 20 9.0 3.31 10 46 10 2.8] 25 14 3.8 7.0 
{a eal 9.0 27 8.0 8.0 9.0 | 22 10 2:8 17 5.0 5.0 3.8 
3s 16 35 8.0 3.8 8.0 22 9.0 2.81 14 4.4 3.8 3.3 
La. 7 33 9 3.3 8.0| 33 S010 12 10 9.0 3.3 
PGE tn in os 20 18 7.0 3.8] 20 31 7.0 2.8] 22 8.0 9.0 3.3 

100. x idee 31 11 6.0 3.8] 96 40 6.0 2.8 7.0 7.0] 12 2.8 
Us esas 43 12 6.0 8.0 85 102 5.0 2.4 5.0 8.0 43 2.8 
Se an 18 14 7.0 5.00 17 116 4.4 2.47 3A 6.0 80 3.3 
10a... dui 14 22 23 5.0 jel 80 4.4 2.81 29 5:0) 17 2.8 
mL ed 10 25 9.0 5.0 8.0 | 57 4.4 2.8 12 7.01 10 2.8 

ot... es 3.0] 25 8.0 3.8 8.0 210 4.4 3.3 7.0 6.01 10 2.4 
a A ee 8.0 20 17 3.8 7.0 | 400 3.8 2.4 5.0 4.4 9.0 4.4 
any 7.0: 17 17 3.8 7.0 | 490 3.8 2.0 5.0 3.0 |" 10 2.8 
Raises: 5.04 17 12 3.81 10 40 3.8 2.0 5.0 3.8 8.0 2.8 

i enh ween 501 11 8.0 4.4 7.0] 22 6.0 2.0] 12 3.8 5.0 2.4 

oa eee 7.0 9.01 10 27 14 17 70 2.0 12 3.8 4.4 2.4 
rasan son Fen 10 10 9.0 29 23 20 9.0 3.8 5.0 3.8 4.4 4.4 

OB ae. 10 11 701 16 31 29 6.0| 23 5.0% 16 4.4 5.0 
2) rsa sree 9.0 8.0 6.0% 17 25 18 5. Qo To 9.0 { 210 3.8 3.3 
30:5 eae 16 7.0 7.0 23 57 16 8. Qf ote 10 40 3.3 2.8 
EE Ei 80 16.0... 17 = os, 12 0 RT 8.0.0. 05.0 3:3. iain                         
  

Note.—Discharge determined from well-defined rating curve. 
29-31, Sept. 9-12, Dec. 22-23, 25-26, Jan. 25-26, and Mar. 16 determined by comparison with records of 
East "Wailuaiki Stream. 

Discharge July 13-14, 22-28, Aug. 2-5,
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Monthly discharge of West Kopiliula Stream near Keanae, Maui, for year ending June 

  

  

  

  

    

30,1917. 

Discharge. Total run-off. 

Month. Million gallons per day. 
Seconds Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

JUY cc i iin ran 80 5.0 14.8 22.9 458 1,410 
AUGUST. on LI ait van ds 40 7.0 18.0 27.8 559 1,710 
September... 58. cei erases 38 6.0 12.2 18.9 365 1,120 
OGtOPBL if. vous iacciors ines 29 3.3 8.47 13.1 263 8 
November. -.-...v. oii ini : 174 7.0 31.9 49.4 958 2,940 
Deedmber.......0..i cei. os vada 490 9.0 74.0 114 2,294 7,040 
January... ial lee 70 3.8 13.5 20.9 418 1,280 
Hea cei ean 23 2.0 3.78 5.85 106 325 
March coi. i cali e dient 85 3.3 16.5 25.5 512 1,570 
Api ie. ie aie 210 3.8 14.1 21.8 424 1,300 
May... ti ii aes mas 80 3.3 10.1 15.6 314 961 
JURE... atta ht hu ais 14 2.4 4.59 7.10 138 423 

The year. . bli ta anim ana sin 490 2.0 18.7 28.9 6,810 20,900           
  

EAST WAILUAIKI STREAM NEAR KEANAE, MAUI. 

Location.—1,000 feet above Koolau ditch crossing and trail, 33 miles east of Upper 
Keanae, and about 61 miles east of Keanae post office. 

RECORDS AVAILABLE.—December 21, 1913, to June 30, 1917. 

Gage.—Stevens water-stage recorder, installed April 17, 1914, to replace original 
Friez recorder. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge 800 feet below 
gage. 

CHANNEL AND coNTROL.—Channel at gage is a large pool at foot of falls; banks are 

nearly vertical walls of rock. Control composed of large boulders and rock ledge; 
fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 8.35 
feet at 8 a. m. January 18, 1916 (discharge, computed from extension of rating 

curve, approximately 1,900 million gallons per day, or 2,940 second-feet); mini- 
mum stage recorded, 0.60 foot March 5-8, 1914, and August 14 and 15, 1195 (dis- 
charge, 2.5 million gallons per day or 3.9 second-feet). 

Maximum stage recorded during year, 6.2 feet at 7 a. m. December 23 (dis- 
charge, approximately 1,300 million gallons per day, or 2,010 second-feet); mini- 

mum stage recorded, 0.75 foot, February 18 and 24-27 (discharge, 3.3 million 
gallons per day, or 5.1 second-feet). . 

Drversions.—None above station. 
RecuraTiON.—None. 

UriizatioN.—Normal flow is diverted into Koolau ditch for irrigation of sugar cane. 
Accuracy.—Determinations based on continuous record of gage height and rating 

curves well defined for low and medium stages; good for all except flood stages, 
for which they are fair. 

40532°—18—wsp 465——10
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Discharge measurements of Fast 

SURFACE WATER SUPPLY OF HAWAII, 1916-117. 

[Made by H. A. R. Austin] 

Wailuaiky Stream near Keanae, Maui, during the year 
ending June 30, 1917. 

  

  

  

Discharge. | Discharge. 

Dat hart Dat hate ate. eig 11s ate. eig “is 
; (feet). | Second- Mijuon (feet). | Second. | Million 

feet gallons foot gallons 
: per day. . per day. 

Sept. 14... ....:000. 1.06 15 9.8 | Mar: 20............ 1.12 14.9 9.6 
Dec. 10. oni sn 4.45 957 618 | Apr. 38... Ne, 1.05 12.7 8.2     

  

      
  

Daily discharge, in million gallons, of East Wailuaiki Stream near Keanae, Maus, for the 
year ending June 30, 1917. 
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Date July. | Aug. | Sept. | Oct. | Nov. | Dec Jan. | Feb. | Mar. | Apr. | May. | June. 

Yoo as 19 44 20 18 20 30 14 6.0 8.2 5.0] 14 4.4 
rams 17 48 27 12 48 40 14 5.0 4.4 4.4 9.4 15 
Dn eae 17 52 14 8.2 48 62 15 5.0 5.0 4.4 9.4 70 
Ae ells 14 22 12 8.2| 27 30 56 5.0 | 30 6.0 7.0 7.0 
Ben cusiiiinnges 15 18 18 7.2 | 155 16 30 5.0 12 3.9 6.0 9.4 

Osos. hoa, 12 14 18 7.2 | 88 12 33 4.4 7.0 5.0 5.0 12 
ee Fradi 12 12 44 7.2] 22 11 33 4.4 5.0 4.4 5.0 7.0 

ihn ae 11 12 24 7.2.18 9.6 17 3.8| 14 4.4 5.0 8.2 
Ee nn ARC 9.4] 11 20 7.2 | 14 44 14 3.3! 36 4.4 5.0 7.0 

A080 cna 11 12 18 6.11 12 296 12 4.4 | 36 3.8 5.0 6.0 

WT em 15 20 14 6.1.11 48 12 3.815 14 5.0 11 
YE ria te 14 30 12 20 11 22 1 8.8.15 6.0 9.0 6. 
AS eo 19 36 11 8.2 9.6 | 20 9.4 3.8.14 5.0 5.0 5. 
Mow tl 22 36 9.6 7.2 82] 33 9.4 9.4) 12 8.2 9.4 5. 
5... ws 17 22 9.6 7.2 16 33 8.2 4.4] 22 8.2: 1 4, 

JG ees 24 16 9.6 7.2] 95 36 7.0 35.) 12 7.0.31) 4, 
Ae es au 51 16 9.6 | 12 .95 102 7.0 3.8 6.0 8.2 | 40 g. 
18.00 dns 22 16 9.6 9.6' 18 102 7.0 3.31 30 8.21 93 5. 
190 sain ss 17 22 33 82 12 81 6.0 3.8] 30 7:01:15 4, 
Niel, 14 27 16 82| 11 52 6.0 4.4112 821 MN 3. 

oe 11 24 11 7.2 9.6 | 210 6.0 5.0. 7.0 7.0 9.4 3 
oe. 11 22 18 7.2 9.6 | 366 6.0 4.4 5.0 6.0 | 11 7. 
Dr ak ee 9.4] 22 22 8.2 8.2] 418 6.0 3.8 5.0 6.0} 12 4, 
Oo in eet 82] 18 22 7:21 73 6.0 3.3 5.0 50 11 4, 
OS ea re 82] 12 18 7.2 9.6 | 27 9.4 3.3 11 5.0 8.2 3. 

OB nds ae 9.4] 12 11 36 18 22 86 3.3] 12 5.0 6.0 3. 
lc stans satin 14 12 1 48 24 22 12 3.3 6.0 4.4 6.0 8. 
28 ten rats hae 14 11 9.6 | 14 33 30 8.2] 36 5.0.15 5.0 9. 
29: Crit a 11 n 8.2 11 22 19 08.2004 9.4 | 250 5.0 6. 

| RR CA 19 11 8.2 27 48 15 01.0... 9.41 47 5.0 5. 
Bio do avaad 093» 22 {oie Dass 14 A 20 1..0.0% L450.                         
  

Nore.—Discharge determined from rating curves applicable as follows: July 1-31 and Dec. 23, 1916, to 
June 30, 1917, well defined below 20 million gallons per day; Aug. 1 to Dec. 2 1916, well defined. Dis- 
charge Mar. 12-20 determined by comparison with records of flow of West Kop iliula Stream.
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Monthly discharge of East Wailuaiki Stream near Keanae, Maui, for the year ending June 

  

  

  

    

  

  

30, 1917. 

Discharge. Total run-off. 

Month. Million gallons per day. 

Second- | Million | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

TOY. ra i kad 93 3.2 18.1 28.0 561 1,720 
AUTOR sh ied ani ra 52 1 21.4 33.1 663 2,040 
September... cc. i ie dn heen 44 8.2 16.3 25.2 488 1,500 
LDL Re SERIE Re RR 48 6.1 12.2 18.9 377 1,160 
November 155 8.2 S11 48.1 932 2,860 
December 418 9.6 74.1 115 2,300 7,050 
Jonuwry.......... 86 6.0 15.5 24.0 481 1,470 
February 36 3.3 5.48 8.48 154 471 
March......:..... 86 4.4 14.8 21.8 457 1,410 
APIH.oeisi oti cue ue il 250 3.8 16.0 24.8 480 1,470 
May. a ee 93 4.4 11.7 18.1 361 1,110 
JURE. ca sa le i sia ed 15 3.8 6. 39 9.89 192 

NG Year: ... vite ins: vv iisiota 418 3.3 20. 4 31.6 7,450 22,800             
  

WEST WAILUAIKI STREAM NEAR KEANAE, MAUL 

Locarion.—500 feet above Koolau ditch crossing and trail bridge, 3 miles east of 
Upper Keanae, and 5% miles east of Keanae post office. 

RECORDS AvAILABLE.—January 1, 1914, to June 30, 1917. 

GAGE.—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. 

ExTrREMES OF pIsCHARGE.—Flood of January 18, 1916, carried away gage shelter 
and must have reached a stage of about 13 feet (discharge, possibly 4,000 million 

gallons per day, or 6,190 second-feet); minimum stage recorded, 0.8 foot March 

7-12, 1914 (discharge, 1.6 million gallons per day, or 2.5 second-feet). 
Maximum stage recorded during year, 7.9 feet at 3 a. m. March 9 (discharge, 

approximately 1,500 million gallons per day, or 2,320 second-feet); minimum 
stage recorded, 0.9 foot February 11-13, 17 and 18, 24-26 (discharge, 2.5 million 
gallons per day, or 3.7 second-feet). 

Diversions.—None above station. 

REecuraTiON.—None. 

UriuizatioN.—Normal flow is diverted into Koolau ditch for irrigation of sugar cane. 
Accuracy.—Determinations based on well-defined rating curves and continuous 

gage-height record. Records good for all stages. 

Discharge measurements of West Wailuaiki Stream mear Keanae, Maui, during the year 
ending June 30, 1917. 

  

  

  

Discharge. 

on Date. Made by— heig STi 
¥ (feet). | Second- Vilion 

feet gallons 
: per day. 

Ang. 15....... HA RASA... 000i... ane sen sae 1.81 32 21 
Oct. 19... reels ins 0: ais in sia Se ven ha Ae SERS aan ET ws SS me SAS 1.31 11 v.1 
Dee. 10: .iiaoe. of FO, vn oi suv ons meni gis nls dss Alen win Bre A an ie mw 6.30 | 1,040 673 
TAT rnin RCo Bio. ade idl ida iinet stn Sh ns Ear aes 1.15 9.3 6.0          
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Daily discharge, in million gallons, of West Wailuaiki Stream near Keanae, Maui, for 
the year ending June 30, 1917. 
  

  

  

                        

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

21 55 21 16 23 36 12 4.2 8.5 5.8 18 4.2 
15 44 29 1 68 46 11 3.5 5.0 5.0 11 21 
16 46 14 7-51 62 21-15 325121 5.0 9.8 9.8 
12 20 12 6.5] 36 34 65 3.5 | 34 8.5 6..5 11 
15 15 20 5.8] 228 18.1381 3.00 15 11 5.8 18 

9.8 18 18 5.0 | 84 14 | 4 3-0 %.5 6.5 5.0 15 
9.8] 15 62 5.025 11 |-36 3.0 5.0 7.5 4.2 8.5 
0.31 13 29 5.8] 18 11 | 18 5.6521 5.8 4.2 9.8 
9.8 | 12 25 5.8 [+12 521 14 3.0 | 8&4 5.0 4.2 7.5 
9.8115 21 5,0 11 392 | 1 3.0] 36 8.5 3.5 6.5 

18 25 16 5.0 9.8 62 9.8 2.54:'16 34 3.5 12 
11 36 12 9.8 8.5 25 8.5 2.5 9.8 6.5 6.5 6.5 
20 46 9.8 5.8 6.5 21 7.5 2.5 7:5 7-5 4.2 5.0 
21 44 8.5 5.0 6.5 41 6.5111 5.8 51d 5.0 
25 21 7.5 5.8 27 38 3.8 3.5 11 7.5 12 4.2 

16... anil 41 14 6.5 5.8 | 123 55 5.8 0 6.5 6.515 3.5 
Yee iiiiiemn. 58 14 5.8 9.8 80 123 5.8 2.5 6.5 95 58 3.5 
18.0, 23 15 6.5 7.50 13 112 5.0 2.5436 7.50 =07 5.0 
10. 18 27 41 5.11 97 4.2 3-0.5.°27 5.8] 18 3.5 
Mais rina 12 34 16 5.8 8.5 68 4.2 4.21 14 8.511) 3:5 

ON ieee 8.5727 11 3.0 7.5 344 4.2 8.5 5 0.5712 3.0 
ee ean 7.5 {323 18 5.0 6.5 545 4.2 3.5 5.8 5.81 12 6.5 

OD stu iva nea nein 6.5 | 23 25 6.5 5:8 728 3.5 3.0 6:5 5.8 14 3.5 
A ii A 5.8%1:20 27 5.0 8.5 58 3.5 2.5 5.8 5.0 12 3.0 
Deel citi ans 5.8112 20 5.0 7.5 36 2:5°[~:2.5] 11 4.2 9.8 3.0 

0 i 7.5441 11 49 18 251.92 2.5112 4.2 6.5 3.0 
era. 12 9.8 9.8 | 44 27 23 | 14 3.5 5.8 4.2 6.5 8.5 
oO. ce 14 9.8 8.5 | 14 38 34 8.51 52» 581 25 6.5 8.5 
0 Hk 1 9.8 7-5: 1d 34 20 5.8.00 12 310 5.8 5.0 
80. ie cians 29 7.5 7.5, 25 76 15 58. Laue. 12 62 5.0 3.5 
Be rin 129 or A... 2 AN rae 12 A anaes 83 en. 4.20. i 

| 
  

Nore.—Discharge determined from well defined rating curves applicable as follows: July1 to Dec. 23, 
1916, and Dec. 24, 1916, to June 30, 1917. Discharge July 6-20, Aug. 1-14, Oct. 11-18, Nov. 29 to Dec. 10, 
Dec. 23 and 24, and Apr. 14-17 determined by comparison with records of flow of West Kopiliula Stream. 

Monthly discharge of West Wailuaiki Stream near Keanae, Maus, for year ending June 30 

  

  

  

  

    

1917. 

Discharge. Total run-off. 

Month. Million gallons per day. 
Socong- Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

JAY er sD eas saat aan 129 5.8 19.7 30.5 612 1,870 
AUGUSL. oi cinch sie cit cave ne Fone 55 7.5 22.6 35.0 702 2,150 
TE Th LR Sp WR a NE 62 5.8 17.5 27.1 526 1,610 
OG OET a ci i ws bse ses Ss 49 5.0 10.9 16.9 337 1, 040 
NOVEDOr. .. nin iit ina nase nne 228 5.8 36.5 56.5 1,090 3,360 
DOCOMDEY. . icin ses sm sannu sss nies 728 11 102 158 3,170 9, 700 
JOMANY. oe er eet 92 3.5 15.3 23.7 473 1, 460 
RCDLUO LY iets tay sans 52 2.5 5.28 8.17 148 454 
MAC... el i rad ses seas 84 5.0 15.2 23.5 470 1,450 
ADI sn See 310 4.2 20.0 30.9 600 1,840 

BY 5 is soh nish Sa Te nai Sy es ra 97 3.5 13.1 20.3 406 1,250 
June: ti ieee 21 3.0 7.02 10.9 210 646 

TRO YOO. vias ban pean nas 728 2.5 24.0 37. 8, 750 26, 800             
EAST WAILUANUI STREAM NEAR KEANAE, MAUI 

LocaTtion.—1,000 feet above Koolau ditch crossing, 2% miles east of Upper Keanae 

and 5 miles east of Keanae post office. 
RECORDS AvVAILABLE.—January 1, 1914, to June 30, 1917. 
Gaar.—Stevens water-stage recorder. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.
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CHANNEL AND coNTROL.—Channel at gage a small deep pool at foot of rapids; right 
bank vertical wall of rock; left bank steep and high. Control at outlet is ledge 
of rock; probably permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded, 5.1 feet at 5.45 a. m. Decem- 

ber 23, 1916 (discharge, computed from extension of rating curve, approximately 
430 million gallons per day or 665 second-feet); minimum stage recorded, 0.75 
foot April 7, 1915 (discharge, 0.25 million gallons per day, or 0.4 second-foot). 

Miniinids stage recorded during year, 0.9 foot February 12-19 and May 6-11 

(discharge, 0.7 million gallons per day, or 1.1 second feet). 
Diversions.—None above station. 

RecuraTIioN.—None. 

Urmization.—Normal flow is diverted into Koolau ditch for irrigation of sugar cane. 
Accuracy. —Determinations based on a well-defined rating curve and a continuous 

record of gage height. Records good for all stages. 

Discharge measurements of East Wailuanui Stream near Keanae, Maui, during the year 
ending June 30, 1917. 

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

  

    

  

Discharge. Discharge. 

Gage Gage 
Date, Teht | Second. | Million Date. height. | gouong. | Million 

. foot gallons 3 foot gallons 
y per day. : per day. 

Sept. He avi. 1.13 3.0 1.95: Jam 17.00 0 00 1.03 2.4 1.6 
Dec. 10... ...-e0 1.95 56 36                   
Daily discharge, in million gallons, of East Wailuanut Stream near Keanae, Maus, for the 

year ending June 30, 1917. 
  

  

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

din ciate ase 5.21 12 8.0 4.4 3.7 7.0 3.0 1.6 2.0 2.0 3.0 1.6 
cng. 4.4 | 17 10 25 10 12 3.0 1.3 1:6 1.6 2.0 5.2 

Sere sans nin 4.4 15 5.2 1.6 9.0 36 3.7 1.3 2.0 1.3 1.6 2.0 
dre si sensunn Sey 7.0 37 1.3 3:2 10 12 1.3 4.4 1.6 1.0 2.0 
Bie, 3.7 7.0 6.0 1.3 {27 4.4 7.0 1.3 2.0 4.4 1.0 3.0 

Bo an ead 3.0 5.2 7.0 1.31:°35 3.0 6.0 1.0 1.6 2.0 er 4.4 
lon. 2.5 4.4 | 12 1.3 6.0 3.7 7.0 1.0 1.6 1.6 ot 2.5 
EA RT, 2.5 3.7 8.0 1.0 4.4 3.0 3.7 1.0 3.7 1.3 3 37 

ieee even 2.0 3.7 6.0 1.8 3029: 3.0 1015 1.3 oy 3.0 
10-2. ns 2.5 3.7 6.0 1.3 3.0] 53 2.5 1.0 4.4 1.3 yd 2.0 

Men 6.0 7.0 4.4 1.3 2.5] 12 2.5 1.0 3.0 6.0 7 6.0 
12: rian 3.0 9.0 3.7 2.5 2.04 10 2.0 o¥ 3.0 2.0 1.6 2.5 
dear sicv sn 9.0] 14 2.5 1.3 1.6 9.0 2.0 oT 2.0 1.6 1.0 2.0 
A. sided 3.71 21 2.5 1.3 1.6]:12 1.6 ol 1.6 2.5 2.0 1.0 
X5.... vibes 5.2 7.0 2.5 1.3 3.7 9.0 1.6 7 4.4 3.0 1.6 1.3 

16... ene 19 5.2 2.5 1.61 10 9.0 1.6 7 2.5525 2.5 1.3 
17... nines 12 5.2 2.0 Se7 {5:12 17 1.3 oy 1.6 3.0 9.0 1.3 
1S cere indiley 7.0 7.0 2.0 3.0 3.71 25 1.6 v7 2.5 3.00 23 1.6 
0. cnc doeninns 5.2 8.0 9.0 2.0 3.01 23 1.6 "7 2.0 2.5 4.4 1.3 
2M... 3.7 9.0 3.0 2.0 2.0] 12 1.6 1.0 1.6 3.0 3.0 1.3 

oi 3.0 9.0 2.5 1.6 2.0] 29 1.6 1.0 1.6 2.0 3.7 1.0 
rasan 3-01-30 4.4 1:6 1.61 38 1.3 1.0 3 2.0 4.4 3.0 
itera 2.5 7.0 6.0 2.5 1.6 | 60 1.3 1.0 1.3 2.0 5.2 1.6 
vai 2.5 5.2 4.4 1.6 3.0] 19 1.3 1.0 1.3 1.6 3.7 1.3 
2 en ans 2.0 3.7 3.7 1.6 2.0 7.0 3.0 1.0 3.0 1.3 3.0 1.3 

2B sie sei 3.0 S.7 1.61 12 4.4 52] 23 1.0 6.0 1.3 2.0 1.3 
aera 6.0 3:7 1.3] 14 8.0 6.0 3.7 1.0 2.0 1.3L 2.0 3.0 
ba 6.0 3.7 1.0 4.41 10 8.0 2.54 17 2.0 3.0 2.0 3.7 
2G. visas 4.4 3.0 1.0 4.4 6.0 5242.0 00 3.01 56 1.6 2.0 
Se Ea 7.0 3.0 1.0 8.0 12 4.4 1-000, oui 3.0] 10 1.6 1.6 
Blaine cain 27 8.092... 5:2 Tervent 3.7 1.6: co-en 2.51 .. a 1:60.00 .cx                           
Nore.—Discharge determined from a well-defined rating curve.
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Monithly discharge of East Wailuanui Stream near Keanae, Maui, for the year ending 
June 30, 1917. 

  

  

  

    
  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Seopa: Million Acre- 

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

FRY. ds sadn sas rss anlage + 27 2.0 5.62 8.70 174 535 
N17 RS ol JE TE 21 3.0 7.45 11.5 231 709 
SODIOmMBErL... .ivie saree inane \ 12 1.0 4,43 6. 85 133 408 
OClObRY. Ls vn alae en iE 14 1.0 3.04 4.70 94 289 
November... ...5. .. oat lio 27 1.6 6.03 9.33 181 555 
DeComber. oi. iie ne Sonat nd ane 60 3.0 15.3 23.7 175 1,460 
January. a eR ed ee tae 23 1.3 3.59 5.55 111 342 
FODTUALY ais «t= = cn nis sr mn'se aban. 17 ait 1.55 2.40 43 133 
MArCh... nih sass rama Men sa 15 1.3 2.89 4.47 275 
70 ne | ER SE AD Sh SR EE TH 56 1.3 4.27 6. 61 128 393 

LY AE AR La Sn he 23 1 2.96 4.58 92 282 
FINO. nei ST, 6.0 1.0 2.31 3.57 69 213 

RE Year.. csvset snes satiny 60 7 4.99 7.72 1,820 5,590             
  

WEST WAILUANUI STREAM NEAR KEANAE, MAUI 

Location. —Fifty feet above Koolau ditch crossing and intake, 2 miles east of Upper 
Keanae and 4% miles east of Keanae post office. 

Recorps avamasLe.—December 19, 1913, to June 30, 1917. 
Gace.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage. 

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet above gage; 
waterfall 50 feet below gage; banks steep and high. Control low concrete dam 
30 feet long. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 7.03 

feet at 6.30 a. m., January 18, 1916 (discharge, computed from extension of rating 
curve, approximately 760 million gallons per day, or 1,180 second-feet); mini- 
mum discharge recorded, 0.7 million gallons per day, or 1.1 second-feet, Feb- 

ruary, 1914, July and August, 1915, October, 1916, April and May, 1917. 
Drversions.—None above station. 

RecuraTioN.—None. 

UrtnizaTion.— Irrigation of sugar cane, rice, and taro. 
Accuracy.—Record July 1 to April 29 based on a well-defined rating curve and.a 

continuous gage-height record; good for all stages; record April 30 to May 22, 

fair. 

Discharge measurements of West Wailuanui Stream near Keanae, Maui, during the year 
ending June 30, 1917. 

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

  

  

  

Discharge. Discharge. 

D age D nage, ate. eight 13 ate. eig : 13 
(feet). | Second- Mion (feet). | Second- Mion 

feet gallons feet. gaiions per day. per day. 

JY: 21.5. ican’ oid 1.13 6.8 4.40. Feb. 14... J. ....... 1.36 24 15 
Sept. 1d... 5... seins 1.12 5.85 3 Mar. A... i 1.06 3.8 2.4 
JON AT oo re Sand 08 2.75 .8|{ May 21............. 1.00 13.3 8.6                 
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Daily discharge, in million gallons, of West Wailuanui Stream near Keanae, Maui, for 
-the year ending June 30, 1917. ~ 
  

  

        

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

oscil 9.3 12 12 7.0 4.8 15 4.8 3.2 4.8 3.2 12 
tetas 7.0 25 15 4.8 25 21 4.8 3.2 3.2 3.2 4.8 
Detain vs 7-0 15 7.0 3.2 21 39 15 3.2 4.8 3.2 3.2 
de Fenda 4.8 7.0 3.2 3.2 12 12 18 3.2 9.3 %:0 1.8 
Bocelli 4.8 7.0 3.2 1.8] 120 7.0 9.3 3.2 4.8 3.2 1.8 

6... 3.2 4.8 1.8 1.8 45 4.8 15 3.2 3.2 3.2 1.8 
Toni ill, 3.2 4.8 1.8 1.8 12 4.8 9.3 3.2 3.2 3.2 1.8 
Bnacninan 3.2 4.8 1.8 1.8 7.0 4.8 7.0 3.2 7-0 3.2 1.8 
9.....0. 3.2 4.8 1.8 1.8 4.8 21 4.8 3.2 25 3.2 1.8 

05 ...00. 0 3.2 4.8 1.8 1.8 4.8 | 140 4.8 3.2 9.3 4.8 1.8 

ea. 4.8 9.3 13 1.8 3.2 18 4.8 3.2 7.0 7.0 7 
1D iin sav 3.2 12 4.8 4.8 3.2 12 3.2 3.2 7-0 1.8 1.8 
13a odeoinl 9.3 15 7.0 3.2 3.2 9.3 3.2 3.2 4.8 1.8 o7 
I. oo na 4.8 21 3.2 1.8 3.2 25 3.2 7:0 3.2 3.2 3.2 
15... 4.8 9.3 3.2 1.8 12 12 1.8 3.2 9.3 3.2 3.2 

16.....000 18 7-0 3.2 1.8 45 39 3.2 3.2 4.8 3.2 3.2 
Rl edivssnines 18 9.3 3.2 4.8 45 69 3.2 1.8 3.2 3.2 21 
18eeovinen=s 9.3 9.3 3.2 3.2 9.3 45 3.2 1.8 4.8 1.8 57 
100... 7.0 12 12 3.2 4.8 34 3.2 1.8 4.8 1.8 9.3 
Woearin van 4.8 12 4.8 1.8 3.2 69 3.2 3.2 3.2 3.2 4.8 

ola. 4.8 12 3.2 1.8 3.21 186 3.2 3.2 1.8 1.8 4.8 
RAG, 3.2 15 7.0 ol 1.8 | 276 3.2 3.2 1.8 1.8 4.8 

See. 3.2 9.3 9.3 0y 3.2 | 140 3.2 3.2 1.8 laa 
2 eis 3.2 7.0 7.0 1.8 3.2 25 3.2 3.2 3.2 BS ais 

A 1.3 3.2 7.0 1.8 7.0 15 4.8 3.2 7.0 oi [icenseen 

Bhd sur ieaes LS) 2.2] 480 12 12 9.3| 45 32] 3.2 Jdsu swnnes 
EU 4.8 3.2 3.2 12 15 18 7.0 3.2 1.3 loan 

28 ie av, 3.2 3.2 3.2 3.2 9.3 9.3 7-0 29 3.2 48 lense 
20 tamale 1.8 3.2 3.2 3.2 18 7.0 A 8 sats 20 3120 pio. 
Saini in 18 3.2 3.2 4.8 18 7.0 4.81 sms 3.2 Bl. il. tseils 
Blin... invis 21 12 fs... 4.8. 4.8 Be2 Vues Be 2 iis uenlinaavades               
  

NoTE.—Discharge determined from rating curves, applicable as follows: July 1 to Apr. 29, well defined; 
Apr. 30 to May 22, fairly well defined. Discharge Aug. 19 to Sept. 13, and Feb. 14 to Mar. 19 determined 
by comparison with records of flow of East Wailuanui Stream. Control washed out Apr. 29. No record 
May 23 to June 30. . 

Monthly discharge of West Wailuanui Stream near Keanae, Maus, for year ending June 

  

  

  

  

      

30, 1917. 

Discharge. Total run-off. 

Month. Million gallons per day. Second- Million ADR 

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

JUIT ok ne i centers mina bmn nn 21 1.8) 6.44 9.96 200 613 
ARGUS. 7.» sees tins one tdma snes 25 3.2 9.05 14.0 281 861 
SoptOMIDEr. «aos ooh Sano sd nie wi 15 1.8 4.90 7.58 147 451 
OCLODEY.. i cases suire-anisiisasss 12 +E 3.35 5.18 104 319 
November... 30s 5 ssa roins ess 120 1.8 16.0 24.8 479 1,470 
DecambEr. oc cic ath ce is aah dae 276 4.8 41.9 64.8 1,300 3,990 
Janay. eh... aie as) 45 1.8 6.92 10.7 214 658 
SODPUORY vc siras nish sais cad otasens 29 Ss 4.11 6.36 115 353 
March... a toni edie 25 1.8 5.16 7.98 160 491 
APrils. ives vin innvra ins suies ne 120 %l 8.42 13.0 253 775 
[uh =D Ci eens Cn he nnniidi 57 ot 6. 69 10. 4 147 452 

Theperiod. ... 0. con. sod seo iil db hh be: sda bh tr oa sea els 3,400 10, 400         
  

HONOMANU STREAM NEAR KEANAE, MAUI 

Locarion.—Five hundred feet above Spreckels ditch intake and trail bridge, about 
6 miles south of Keanae post office. 

REecorps AvaiLaBLE.—November 15, 1913, to June 30, 1917. 

GaGe.—Stevens water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage. 
CHANNEL AND coNTROL.—Omne channel at all stages; straight for 200 feet above 

and below gage; stream bed filled with large boulders and very rough; right 

bank vertical wall of rock; left bank steep and high. Control composed of 
large boulders; fairly permanent.
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ExtrEMES OF DISCHARGE.—MaxXimum stage recorded during period of record, 9.9 
feet at 9 p. m., May 1, 1916 (discharge, computed from extension of rating curve, 
approximately 1,200 million gallons per day, or 1,860 second-feet); minimum 
stage recorded, 9. 20 feet April 7 and 8, 1915 (discharge, 0.25 million gallons per 

day, or 0.4 socond feet). 
Maximum stage recorded duis year, 8.85 feet at 5.30 a. m. December 23 

(discharge, approximately 1,000 million gallons per day, or 1,550 second-feet); 
minimum stage recorded, 2.05 feet February 10-13 (discharge, 0.9 million gal- 

lons per day, or 1.4 second-feet). 
Diversions.—None above station. 
RecuraTion.—None. 
Uruization.—Natural flow is diverted by Spreckels ditch for irrigation of sugar cane. 
Accuracy.—Records below 10 million gallons per day based on a well-defined rating 

curve and a continuous gage-height record; good; records for higher stages fair. 

Discharge measurements of Honomanu Stream near Keanae, Maur, during the year ending 
June 30, 1917. 

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

  

    

  

Discharge. Discharge. 

iy pn | I Date. height S¥te ate. eig HE 
(feet). Second- Million (feet). | Second- Million 

toot gallons feet gallons 
: per day. T per day. 

IAAT 2... os 2.65 10.4 6.7 || Feb. 13.. Seas 2.05 1.4 0.9 
Sepll3 as, ..0ausn 2.60 9.35 6.0 || Mar. 19 :.- 2.30 3.8 2.5 
O0t. 20: 5 hive aa 2.38 4.38 2:8 May 205 uae 2.5 6.3 4.1 
Pec 0s. ive. 5.01 300 194                   

Daily discharge, in million gallons, of Honomanu Stream near Keanae, Maui, for the year 
ending June 30, 1917. 
  

  

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

11 35 11 8.7 $7 13 3.3 1.4 4.3 6.4 25 2.5 
8:74.38 21 9.71.30 30 2.9 1.1 2.5 5.7 9.7 30 

11 41 8.7 7.1] 35 41 3.8 LY. -15 2.5 9.7 7.9 
7.91:13 7.1 Sel: a4 21 44 1.1125 lel 5.0 8.7 
9.7 9.7 12 5.7 | 134 7.9118 1.1 8.7 9.7 3.3 18 

7.9 8.71 11 50, 73 6.4| 25 1.1 3.8 4.3 3.8 0.7 
7:1 211-4 5.0113 5.7] 18 1.1 2.9 4.3 3.3 8:7 
6.4 6.4] 13 5.0 8.7 5.7 7:3 1.1 2.9 3.3 2.5 11 
5.7 6.47 1 4.3 57| 23 5.0 1.3 5.0 2.9 2.5 7-1 
7:1 6.4 8.7 4.3 5.0 | 262 4.3 9 2.9 2.9 2:1 5.0 

18 9.7 7.9 3.8 57(-35 5.7 .9 2.5 SZ 2.5 S.7 
9.712 7.1 5.0 4.31111 6.4 «9 2.1 3.8 5.7 4.3 

13 21 6.4 6.4 38:11:13 3.8 29 3.3 2.9 4.3 3.8 
14 25 5.7 5.0 3.3| 21 3.3 8.7 2.9 4.3 12 2.5 
15 13 9.7 5.7 5.7.0 15 2.9 2.5 5.0 4.3 6.4 2.5 

23 1.9 5.0 5.71 95 20 2.5 1.7 2.9 3-811 2.5 
30 7.9 3.8 9.7.-107 68 2.5 1.4 2-1 8.7135 Y.7 
11 7.9 4.3 71] 13 35 2.5 Ll 2.5 3.8| 38 3.3 
291-15 32 5:7 5.7 44 2.5 2.9 2.5 2.9 6.4 2.5 
7.1.1: 10 7.9 3.3 4.3 | 28 2k 5.7 2.1 5.0 4.3 7 

6.4 | 13 5.7 2.9 3.819 2.1 7.9 2.1 3.8 6.4 1.7 
5.0 8.7 8.7 2.5 3.3 | 345 2.1 2.1 1.7 4.3 71 7-1 
50 11 12 3.8 2.9 | 395 11 1.7 1.7 3.3] 12 2.9 
4.3 87] 13 4.3 5.7| 5b 1.7 1.4 21 2:9. 1 2.1 
4.3 6.4 9.7 3.3 5.71714 2.5 1.4 2.1 2.5 7.9 X.7 

4.3 6.4 “1:23 13 7.91 21 1.4 5.0 2.5 3.8 1.7 
7.9 6.4 7.9] 16 15 9.7 3.8 2.1 2.5 2.1 3.3 8.7 
7.9 6.4 6.4 5.7] 25 16 2.1] 35 2.5 9.7 5.0 7.1 
7.1 7.1 5.0 4.3] 18 7.9 2.1 (erin, 7-927 3.3 3.8 

16 5.7 50 20 23 5.0 L171] 5.7] 89 297 °.25 
95 13.0 nk 13. 3205s 3.8 Lda 3.8L. sik 7 CL a                             

Note.—Discharge determined from a rating curve well defined below 10 million gallons per day; fairly 
well defined for higher stages.
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Monthly discharge of Honomanu Stream near Keanae, Maui, for year ending June 30, 

  

  

  

  

  

  

1917. 

Discharge. Total run-off. 

Month. : Million gallons per day. 
Second. Million Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

Yay. os. ree eee 95 4.3 12.7 19.6 394 1,210 
Agus. Jor rhea 41 5.7 13.2 20.4 409 1,260 
Seplomber. .L..o..... co. naive 41 3.8 10.5 16.2 315 967 
CLODOY. os sna cin dn nim anwte ems 23 2.5 6.99 10.8 217 665 
November... avo i vena tes 134 2.9 23.0 35.6 690 2,120 
December... i ain 395 3.8 56.8 87.9 1,760 , 
JIUBTY ec in shane a nmrh oH 1.7 6.71 10.4 208 | 638 
Fobroary. :c-u-.i 0nieas 35 29 3.24 5.01 91 278 
Mare. se Ta 25 1.7 4.45 6. 88 138 423 
XDI. Sot chim aiinn sams . 271 2.1 16.2 25.1 485 1,490 
Moy. il ea eee 38 2.1 8.31 12.9 258 
TUNG. i simi ve Salas as 30 1.7 6.05 9. 36 181 557 

Re Veal... aie ramets 395 +9 14.1 21.8 5,150 15, 800             
  

HAIPUAENA STREAM NEAR HUELO, MAUL 

Location.—200 feet above inflow of Spreckels ditch, about 7 miles by trail east 

of Huelo. 
Recorps avarLaBLE.—October 19, 1913, to June 30, 1917; also records of combined 

flow of stream and Spreckels ditch at siati-qage 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 of from footbridge. 

CHANNEL AND CONTROL.—One channel at all stages; straight for 200 feet above and 
below gage; right bank high with steep slope; left bank nearly vertical. Control 
composed of large boulders; fairly permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.1 

feet at 4.30 a. m. March 1, 1916 (discharge, computed from extension of rating 
curve, 350 million gallons per day, or 542 second-feet); minimum stage recorded, 

0.2 foot March 8, 1914 (discharge 1.0 million gallons per day, or 1.5 second-feet). 
Maximum stage recorded during year, 4.85 feet at 6 a. m. December 23 (dis- 

charge, approximately 320 million gallons per day, or 495 second-feet); minimum 
stage recorded, 0.35 foot February 13 (discharge, 1.6 million gallons per day, or 
2.5 second-feet). 

Diversions.—None above station. 
REecuraTIiON.—None. 

Uruzation.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for irri- 
gation of sugar cane. 

couracy.—Rating curve well defined. Records good for all stages. 

Discharge measurements of Haipuaena Stream near Huelo, Maui, during the year ending 
June 30, 1917. 

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

  

  

Discharge. 

Dat : Gare ate. heig S333 
(feet). | Second- Miflion 

feet ga ons 
; per day. 

A I in iriara vise soi ats ab assis sss eee re ToBI %.76 58 37 
BODE 18 ic. ie a eyes comma pu sins brah hy sa mm sees .76 7.55 4.9        
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Daily discharge, in million gallons, of Haipuaena Stream near Huelo, Maus, for the year 
ending June 30, 1917. 

  

  

  

                

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

Yoo res ehanas i 30 12 9.5 9.515 5.2 2.5 5.9 5.2 15 3.4 
rane naaes 7.67 30 26 9.5 24 28 5.2 2.5 4.0 5.2 6.8 18 

Bn slsionnnsaiass 8.6| 35 8.6 5.21 28 40 5.9 2.5 8.6 3.4 5.2 5.9 
rr aaeas tein 6.8] 13 7.0 4.5 13 20 28 2.5 18 5.9 4.5 5.9 

Ge conenirnaanns 7.6 9.5 12 4.5 | 66 9.5 13 2.2 7.6 9.5 3.41 8.6 

0s oan ss muna 5.9 7.6 9.5 4.0] 43 7:6 16 2.2 5.2 4.5 3-0 8.6 
=eooasisaanns 5.2 6.8 18 4.0 13 6.8 15 2.2 4.5 4.5 3.0 5.9 
Seana conan 4.5 5.9 16 4.0 11 6.8 7.0 1.8 5.2 4.0 2.5 9.5 
Oe seed 4.5 5.2 11 4.0 7.6 24 5.9 1.8 7.6 4.0 2.5 7.6 
10... ian 5.2 5.2 11 3.4 6.8 93 5.2 1.8 5.2 3.4 2.5 5.9 

15 11 7.6 3.4 6.323 5.2 1.8 4.5 9.5 3.0 11 
7.6 18 6.8 4.0 5.9 11 5.9 1.8 4.0 4.5 4.5 5.9 

11 22 5.9 4.0 5.2.12 4.0 1.6 4.0 4.0 4.0 4.5 
12 28 5.2 3.0 4.5 18 4.0 5.9 4.0 4.5 5.9 4.5 
12 13 7.6 3.4 7.6 15: 3.4 2.5 6.8 5.2 5.2 4.0 

9........---... 20 8.6 5.9 3.4 49 18 3.4 2.2 5.2 4.5 5.2 3.4 
lesa -inasnss 32 8.6 4.5 5.6] 52 40 3.0 2.2 4.0 5.9 22 3.4 
Beano niatn 13 9.5 5.2 6.8 11 30 3.0 1.8 3.412451 28 4.5 
19. 0 vi iie 11 16 30 5.2 6.81 35 3.0 3.0 3.0 4.0 6.8 3.4 
0s nai 6.8 18 9.5 4.0 5.2 24 3.0 4.5 3.0 5.2 5.9 3.0 

ee esi as 5.9 15 6.8 3.4 4.5% -81 2.5 5.9 2.5 4.5 6.8 3.0 
Dia snes agn 5.2 13 11 3.4 4.5 | 118 2.5 3.0 25 5.2 6.8 6.8 
erat aa 5.2 9.5 13 5.2 4.0 | 132 2.5 2.2 2.5 4.0:1 “13 4.0 

Dd  ciinarenison 4.5 8.6 15 4.5 6.3 :°85 2.5 2.2 3.0 3.0 8.6 3.4 
Dae smn sven 4.0 5.9 12 3.4 5.9 13 4.0 2.2 3.4 3.0 6.8 3.0 

De csa en rsu cee 4.5 5.9 6.8 24 12 9.5 18 2.2 5.2 3.0 4.5 3.0 
inane. 9.5 5.9 6.8 18 15 11 4.5 2.2 3.4 2.5 4.5 8.6 

08 ke ane atn 8.6 5.9 5.9 7.6. 24 15 3-41 32 3.4 5.9 4.5 7.6 
cians 6.8 5.9 5.2 7.6 18 8.6 Bd ines 6.8 | 101 4.0 5.2 
Se 13 52 4.5 22 22 6.8 3.04. 5.9 38 3.4 4.0 
Bl. 56 12 i e.. 1575 fiir. 5.9 3-0 arouse 3.2: La Jaa Sed nasa         
  

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

Monthly discharge of HaipuaenaStream near Huelo, Mau, for year ending June 30, 1917. 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | miftion | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. > 

Jalysc ait re i, 56 4.0 10.7 16.6 330 1,020 
AUEUSE. i a yb ra Ws re seve vk 35 5.2 12.6 19.5 392 1,200 
NODLOIDOr oc. saves ens reser easy 30 4.5 10.2 15.8 307 939 
Oetober.....cavues- Camda em eae ees 24 3.0 6.79 10.5 210 646 

66 4.0 16.4 25.4 493 1,510 
132 5.9 29.4 45.5 912 , 800 
28 %9.5 6. 26 9.69 194 596 
32 1.6 3.61 5.58 101 310 
18 2.5 5.08 7.86 158 483 

101 2.5 9.05 14.0 272 833 
28 2.5 6.59 10.2 204 627 
18 3.0 5.85 9.05 176 539 

132 1.6 10.3 15.9 3,750 11,500 

  

             



ISLAND OF MAUI. 155 

PUOHAKAMOA STREAM NEAR HUELO, MAUI 

Looation.—150 feet above Spreckels ditch inflow and trail crossing, about 7 miles 

east of Huelo. 
RECORDS AVAILABLE.—June 13, 1913, to June 30, 1917 (new station); December 18, 

1910, to June 18, 1913 (old station). 
GAGE.—Barrett & Lawrence water-stage recorder installed June 13, 1913. Old staff 

gage station was 150 feet downstream af trail bridge below Inflow from Spreckels 

ditch. 
DiscHArRGE MEASUREMENTS.—Made by wading or from footbridge 200 feet below 

gage. Inflow of Spreckels ditch must be deducted from measurements made 

at footbridge. 
CHANNEL AND CONTROL.—One channel at all stages; curves 100 feet bbe and below 

gage; banks steep and high; stream bed very rough and steep. Control com- 
posed of large boulders; seldom shifts. : 

EXTREMES OF DISCHARGE. Mozitum stage recorded during period of record, 7.55 
feet at 10 a. m. May 1, 1916 (discharge, computed from extension of rating curve, 
approximately 800 million gallons per day, or 1,240 second-feet); minimum 

stage recorded, 0.9 foot February 23-26, 1917 (discharge, 1.8 million gallons per 

day, or 2.8 second-feet). 
Maximum stage recorded during year, 7.2 feet at 11 a. m. December 23 (dis- 

charge, approximately 750 million gallons per day, or 1,160 second-feet). 
Drversions.—Kula pipe line diverts small amount of water above station at eleva- 

tion 4,300 feet. 
REGULATION. —None. 
Umrinization.—Ordinary flow of stream is didertel by East Maui Irrigation Co.’s 

ditches for irrigation of sugar cane. ; 

Accuracy.—Determinations based on a fairly well defined rating curve and contin- 

uous gage-height record. Records fair for all stages. 

Discharge measurements of Puohakamoa Stream mear Huelo, Maui, during the year 
ending June 30, 1917. 

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

  

    

  

Discharge. ; Discharge. 

Dat rae, Dat ve A ate. eig is ate. eig aid 
(feet). | Second- Muon (feet). | Second- Mion 

feet. per day. feet. per day. 

Jaly 20. 00s seni 2.08 22 14 Mar. 22... iis 1.01 4.1 2.7 
Oct. 18......:..... 1.87 19.9 13 APE a nas 1.94 22.3 14 
Pee. 1H... 2.74 53 34 May 20............ 1.80 16.6 11 
eb. 18.0.0 vsa .92 3.0 1.9 : 3                 
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Daily discharge, in million gallons, of Puohakamoa Stream near Huelo,” Maui, for the 
; year ending June 39, 1917. 

  

  

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

ease sos 26 71 24 19 20 24 | 14 4.0 8.5 2 arasin 4.5 
Dts 20 77 44 19 44 59 | 14 4.0 4.5 2 aon 26 
et icremisn sunny 20 84 17 11 53 98 | 17 4.0| 13 As. 13 

4 cirri, 18 30 14 9.11 33 40 | 77 4.0 20 97h 12 
Venn iia 20 22 23 7.8 | 180 19 | 36 3:6 1-11 16 1... 18 

Olcninestnuniven 15 18 22 %-2|:-65 15 ( 48 3.6 6.0 ES jets 16 
Tt een 14 16 7 6.6 26 14 | 40 3-1 4.0 0.0 anes 12 

Ser sarees 13 14 30 6.6 20 14 | 22 3.1 6.6 500. ay 19 
a rae 11 14 23 6:61:16 40 | 15 3.1 9.1 AD nema 14 

YY. vas ves 14 14 23 6.0 14 244 | 14 2.8 5.0 50 £4 4 

a, 33 26 17 6.0 14 48 | 14 2.8 400-18 fv.ana. 20 
12... ie 18 44 14 6-0-1 11 241 16 2.4 4.0 Ee oa 11 
dD a Saeed 30 59 5.0 5.5 9.7 28 11 1.8 4.0 5.0 aa 9.1 
Maes 20 71 10 5.5 8.5 33 9.1 8.5 3.6 0.04. ueninn 7:2 
Sie 26 30 14 5.0:1 19 36 |- 7.8 3.6410 8.5. s 6.6 

16s ieicrives 63..1°18 | 13 5.0 | 142 07-75 241 B31 7.2... 5.5 
avian 65 18 9.1 5.0 | 84 84 7.2 2.1 4.00 Wo des 5.0 

1S i enssiveansade 28 20 11 0.718 77 6.6 1.3 4.5 Sore 9.1 
1 vnc iia 22 36 65 9.1 14 57 6.0 4.5 4.0 5.5 15 6.0 
Wie ice nidts 16 36 18 6.0] 13 53 6.0 6.0 3.1 9.7112 5.0 

Pleas nnaninss 14 30 14 5.0: 10 185.1 5.3 8.5 2.8 7-2 7-16 4.0 
2D cannons ane 12 22 18 5.0 9.x 244 5.0 2.8 2.4 2-15 14 
5 AR I eR 10 18 26 8.5 8.5 329 5.0 1.8 3s 6.0 20 8.5 
aera nns 9.7 [18 26 73) 16 105 5.0 1.3 3.1 4.5] 18 5.0 
a 9.114 20 5.0] 12 33 8.5 1.8 4.5 3.6 | 14 4.5 

| PRR RE ay 9.7 14 13 20 23 23] 28 1.8 8.5 3.6 9.7 4.0 
Ben eneinennss 18 13 16 48 36 19-1 2.1% 3:6 2.8 8.5 16 
OS anise 18 13 11 15 44 30 7.2 | 44 4.0 7.8 9.7 14 
20 rita ny 15 13 9.1 9.71 33 20 0.0 Lies un 65 2 10 
30... ineaas 22 9.7 8.5 53 44 16 5:5 fivenenn 11 30 6.0 6.0 
SL... a. 135 18-51. .via-s 22 LLL 14 Fi | CE pa GW deneinad 5:0. .cv---                         
  

Nore.—Discharge determined from fairly well defined rating curve. No record May 1-18. 

Monthly discharge of Puohakamoa Stream near Huelo, Maui, for year ending June 30, 

  

  

  

  

   

1917. 

Discharge. Total run-off. 

Month. Million gallons per day.. 
: Soon Million Acre- 

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

JULY. siisdaninnci vs invansassunsssn 135 9.1 24.7 38.2 766 2,350 
AUCUSt. iT a deans 84 9.7 29.0 44.9 899 2,760 
SOptOMIBY ce il ae Ss eae 77 5.0 21.2 32.8 635 1,950 
OOOO. 5s icin isnin ind s aha ten in 53 5.0 1:6 17.9 361 1,100 
November... oi i.. ccs saessanss 180 8.5 34.7 53.7 1,040 3,190 
DecoTaher.. eu. os os ree dissannnins 329 14 66.3 103 2,060 6,310 
January, 5. ME Ee 77 5.0 15.5 24.0 480 1,470 
BoDPUOLY tr aks sus rename mren 44 1.3 4.85 7.50 136 417 

EO ee. ssa sana ss sda ie ne nse 20 2.4 6.39 9.89 198 608 
ADI os i ras aa veins ae EL 65 2.8 9.91 15.3 297 912 
Yoo OR rn a sa sss wa 20 5.0 12.0 18.6 156 479 
BNO. iin st a nesta sen nds 26 » 4.0 10.5 16.2 316 967               

ALO STREAM NEAR HUELO, MAUL 

LocaTioN.—300 feet above Spreckels ditch inflow and trail crossing, about 5 miles 

east of Huelo. 
RECORDS AVAILABLE.—December 18, 1910, to June 30, 1917. 
GAGe.—Friez water-stage recorder installed June 18, 1914. Prior to June 18, 1914, 

vertical staff at trail bridge 300 feet downstream rom present site. 
DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage. 
CANNEL AND coNTROL.—Channel at gage is a fairly large pool at foot of rapids; bank 

steep and high. Control at outlet of pool composed of rock ledge and large boul- 

ders; probably permanent.
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EXTREMES oF DISCHARGE.—Maximum stage recorded during period of record, 4.35 

feet at 7 p. m. December 9, 1916 (discharge, computed from extension of rating 

curve, approximately 550 million gallons per day, or 850 second-feet); minimum 
stage recorded, 1.34 feet (old datum) November 4, 1911 (discharge, 0.06 million 
gallons per day, or 0.1 second-foot). 

Minimum stage recorded during year, 0.45 foot February 7-13, 15-18, and 22- 
26 (discharge, 0.8 million gallons per day, or 1.2 second-feet). 

Diversions.—None above station. 

RecuraTioN.—None. 

UrtuizatioN.—Ordinary flow upstream diverted by ditches of East Maui Terigation 
Co. for irrigation of sugar cane. 

Accuracy.—Determinationts based on well-defined rating curve and continuous 
gage-height record. Records good for all stages except extreme floods. 

Discharge measurements of Alo Stream near Huelo, Maui, during the year ending June 30, 
1972. 

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

  

  

Discharge. 

Dat ne, ate, = eig “ius 
(feet). | Second- Mion 

feet gaaons 
Y per day. 

000. da ricer nia den ar sy Tas Sabine vn awe hbk he ne ewe wd ee 0.93 8.3 5.4 
EE AE CRE ber SE RI nN . 54 1.57 1.0     
  

Daily discharge, in million gallons, of Alo Stream near Huelo, Maui, for the year ending 
June 30, 1917. 
  

  

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

ee, 5.4 11 6.2 7.0 4.7 6.2 3.3 1.3 1.6 2.1 5.4 1.3 
i crawl 4.0 14 7.0 4.7 7.0): 12 2.6 1.0 13 1.6 3.3 4.0 
Darts 3.3 14 2.6 2.6 8:2 {47 = 4.0 1.0 2.1 1.6 2.6 1.6 
A ec aritam 2.6 6.2 2.1 2.1 6.2 9.3 9.3 1.0 3:3 2.2 2:1 1.6 
Deed i viaaie 4.0 5.4 2.1 2.1 | 34 5.4 7:0 1.0 2-3 2.6 2.1 1.6 

Biesc rns canine 2.6 4.0] 4.0 1.6 | 16 4.0 6.2 10 1.3 1.6 2.1 3.3 
eres bre Tr 2.1 4.0 9.3 1.8 7.0 3.3 5.4 .8 £34 1.6 1.6 1.6 

Sol A 2.19.:-2.6 6.2 1.6 5.4 2.6 3.3 .8 8.3 1.6 1.6 6.2 
err ines 1.6 2.6 4.0 1.6 4.0( 16 2.6 3 4.7 1.3 1.3 5.4 

3 ne 23 2.6 5.4 1.3 3.3 | 34 2.6 .8 1.6 1.3 1.3.4 2.6 

I. 6. 2 6.2 3.3 1.3 3.3 7.0 2:1 .8 1.6 6.2 1.6 6.2 
2... 5. 2.6 8.2 3.3 1.6 2.6 4.7 2.1 .8 2.6 2.1 2.1 2.6 
13. cece 6.21:16 2.6 1.3 21. 6.2 1.6 3 1.6 1.6 1.6 2.1 
H..oian 3.3] 30 2.1 1.3 21:82 1.6 1.3 1.6 2.6 2:1 1.6 
18. ik teen 5.4 8.2 2.6 1.0 4.7 4.7 1.6 .8 5.4 3.3 1.3 1.6 

Wooo..oiainis 12 4.7 2.1 1.6 9.3 8.2 1.3 .8 2.1 2.6 9:1 1.3 
Teen envn 12 5.4 1.6 6. 2 12 14 1.0 .8 1.6 4.0 6.2 1.3 
8. hes 6.2 5.4 2.1 3.3 4.7 18 1.3 .8 2.1 2.61 16 21 
9.......5.....; 5.4 2.0.1 11 2.1 3.3 16 1.3 1.6 1.6 2.1 4.0 1.3 
Wein ee 4.0 8.2 3.3 2.1 2.6 9.3 1.0 1.6 1.3 2.0 2.6 1.3 

is. ate niae 3.3 7.0 2.6 1.6 2.1 18 1.0 1.3 L3 2.1 4.7 1.0 
REE 2.6 5.4 6.2 2.1 2.1;,38. 1.0 Ss 1.3 ol 3.3 2.6 

cranes seca 2.1 4.0 7.0 4.7 1.06 42 1.0 .8 1.3 2.1 7.0 1.3 
Haasan 2.1 3.3 7.0 2.1 4.7 9.3 1.0 oS 1.3 1.6 4.7 1.0 
Duis mans 1.6 2.6 5.4 2.1 2.1 4.7 4.0 +3 4.0 1.6 3.3 1.0 

OB: css sinnninind 2.1 3.3 2:3) 12 4.7 3.3 9.3 .8 2.6 Le 2.6 1.0 
lain nie 5.4 2.6 3.31 11 8.2 4.7 271 1.6 16 1.6 2.1 2.6 
I Tr anette 4.7 2.6 2.6 4.0] 12 4.7 1.6 9.3 1.6 5.4 2:4 2.6 
20: asa nrr senna 3.3 2.1 2.1 5.4 8.2 33 L. 3 even 2.6 | 74 1.6 2.6 
80: cases nen 4.7 1.6 2.1 11 11 2.6 3.39. 2.6 1 1.6 1.3 
B13 sev anien wn ine 16 6.2 ican Dl usin 3.3 LB eons LT ok va 1.3 (aeeese                         
  

Note.—Discharge determined from rating curve well defined below 50 million gallons per day.
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Monthly discharge of Alo Stream mear Huelo, Maui, for year ending June 30, 1917. 
  

  

  

  

  

  
    

x Discharge. Total run-off. 

Month. Million gallons per day. 

Second- | Minion | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

JULY. coe i itn nenn anne rs 16 1.6 4.55 7.04 141 433 
TLE TL ee RT Re Ee 30 1.6 6. 66 10.3 206 634 
September. . 11 1.6 4.15 6.42 124 382 
Oatober...... +: 12 1.0 3.53 5.46 109 336 
November 34 1.6 6. 64 10.3 199 611 
December... 0 it drs n as mnie 47 2.6 11.9 18.4 370 1,130 
JONUALY ccs vs ova s Hiab s st vitae i uimien 9.3 1.0 2.78 4.30 86 2 
FODIHAIY . oi ies ens sadam ennsasnss 9.3 .8 1.28 - 1.98 36 110 

PCN. «cis soa sons assed enn sar and 5.4 1.3 2.23 3.45 69 212 
April iiss sanadis sanun Sativa. 74 1.3 5.01 7.75 150 461 

BY eos ic ost dia nea samara eee 16 1.3 3.14 4.86 97 299 
TUNIC os i a3 a es Stas sus na anna 6.2 1.0 2.25 3.48 68 207 

| 

TT PORT ers oes inns bs cai dain | 74 .8 4.54 7.02 1,660 5,080           
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, 1917. 

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 period of record, 7.57 
feet at 5 a. m. January 18, 1916 (discharge, computed from extension of rating 

curve, approximately 1,800 million gallons per day, or 2,780 second-feet); mini- 

mum stage recorded, 1.08 feet September 28, 1912 (discharge, 0.3 million gallons 
per day, or 0.5 second-foot). 
Maximum stage recorded during year, 4.95 feet at 4 a. m. December 23 (dis- 

charge, approximately 830 million gallons per day, or 1,280 second-feet); mini- 
mum stage recorded, 0.05 foot February 11-13 and 26 (discharge, 0.8 million 
gallons per day, or 1.2 second-feet). 

Diversions.—A small amount of water is diverted by Kula pipe line above station 
at elevation 4,300 feet. 

REecuraTION.—None. 
UmiuizatioN.—Low water is all diverted by ditches of East Maui Imigasion Co. for 

irrigation of sugar cane. 

Accuracy.—Records based on a fairly well defined rating curve and continuous 
gage-height record; fair below 100 million gallons per day. 

Discharge measurements of Waikamoi Stream near Huelo, Maui, during the year ending 
June 30, 1917. 

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

  

  

  

Discharge. Discharge. 

hetht Mill | Dat hota | Min Date. eig 4 illion ate. eig . illion 
(feet). 8 Soon gallons (feet). 8 $2034 gallons 

: per day. 2 per day. 
\ 

Ane an Te 1.72. 11." 73 | Mar Ww. io .o0 .42 4.21 2.7 
Sept. 13... .68 15 9.7 Mar. 22.0080 .29 3.05 2.0 
Oct. 20. iain. .39 5.77 3.7 [May 203+. i... ... .76 16.6 11                



Daily discharge, in million gall 

ISLAND OF MAUI 

ending June 30, 1917. 
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ons, of Waikamoti Stream mear Huelo, Maui, for the year 

  

  

  

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

Liste. 0 sot 20 58 25 14 16 28 7.4 1.6 7.4 6.4 | 45 5.4 
Darien 16 62 38 16 42 58 6.4 1.4 3.0 7.41 2 28 
Suit ictus vnns 16 62 16 7.41 45 49 7.4 1.4 12 4.0] 18 10 
dei tee 13 25 12 5.4 | 22 25 45 1.64 28 6.4 13 10 
Bein 14 18 20 4.7 | 126 12 34 1.4 13 12 8.7 16 

10 14 22 4.0, 72 8.7] 42 1.4 6.4 5.4 8.7 14 
6.4 12 62 3.512 7.4. 928 1.2 4.0 4.7 7.4 10 
5.4 8:74 28 3.5 16 7.4 13 1.2 4.7 4.0 6.4 16 
4.7 8.%:1-22 3.5 12 25 8.7 1.0 6.4 3.5 5.4 13 
6.4 10 20 3.0 10 148 7.4 1.0 4.0 3.0 5.4 8.7 

Boa 28 22 16 2.6 10 34 10 .8 2.61 13 5.4 13 
12: acinus 14 45 19 4.0 6.4 18 16 .8 3.5 4.7 7.4 8.7 
18. tiie 22 42 10 2.6 4.71 28 7.4 S 4.7 3.5 8.7 6.4 
4... cc. 00. 20 53 7.4 2.2 4.71 38 5.4 12 4.7 4.0] 14 5.4 
5... x... 28 22 10 3.0 4.7 18 4.0 4.7 7.4 4:71.13 4.7 

1650s. 0 a. 38 13 12 5:0 5% 38 3.5 1.9 5.4 4.0712 4.7 
17... ion 53 18 6.4 14 53 72 3.0 1.4 2.6 6.4 | 42 4.7 
Ii... vn. 22 20 . 6.4 10 16 49 2:60: 12 2.6 5.41 45 4.7 
39. cio rl 16 31 53 7.4 10 53 2.2 3.5 2.6 3.3 13 4.7 

ce orecereny 10 34 18 4.0 8.7.) :45 1.9 5.4 2.6 5.4 12 4.7 

M.S 7.4 25 12 2:6 6.4 | 180. 1.9 7.4 1.9 4.0 12 4.0 
OD vis inna ie 6.4} 18 16 2.6 5.4 | 240 1.6 3.0 1.9 5.4 10 6.4 
On veriivn iat: Dud 16 25 4.7 4.0 | 347 1.6 1.4 2.2 4.7 16 5.4 
2 ae 4.7 16 25 4.7 7.4] 67 1.6 1.0 2.2 3.34.16 $7 

VL PR CAN, 4.0 12 22 3.0.'-10 25 3.5 1.0 2.6 3.07112 4.0 

Br aim 5.44 12 13 7.418 16 25 .8 4.0 3.0 8.7 3.5 
07 tad ii a eters 14 10 10 25 22 14 6.4 1.2 3.0 2.0 7.4 12 
2%... nse 14 10 8.7 14 58 28 3.5 | 42 3.0 6.4 10 10 
0). vi. 10 10 6.4 13 38 16 2.6 sec. 6.4 | 172 7.4 7.4 
30. ee es 28 6.4 5.4) 34 53 10 2.2 6.4 1 77 6.4 4.7 
Oi bisa 93 20: La. tees Beas ir 8.7 1.9.0: 4 YN Ses IE TS                           

Note.—Discharge determined from a rating curve fairly well defined below 100 million gallons per day. 
Discharge Nov. 28 to Dec. 2 and Dec. 12-16 determined by comparison with records of flow of Alo Stream. 

Monthly discharge of Waikamoi Stream near Huelo, Maus, for the year ending June 30, 1917. 
  

  

  

  

Tischarge. Total run-off. 

Month. Million gallons per day. Second- Million Apes 

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

Tie. = oh preg va” din 03 4.0| 17.9 27.7 555 1,700 
AUGUSE i. viies Coins sine = = $s = 5 iai% 53s » 62 6.4 23.7 36.7 734 2,250 
September... ..s.h. oscar bi iaes 62 5.4 18.7 28.9 560 1,720 
UTD ty Se ee A ap CLR 34 2.2 8.11 12.5 251 772 
November... .c. o.oo i ie daneie 126 4.0 27.0 41.8 809 2,490 
December... Lu. lL DH 347 7.4 55.3 85.6 1,710 5,260 
January... .... Lasalle 45 1.6 9.91 15.3: 307 943 
February ii vio. ila laa ald 42 .8 3.70 5.72 104 318 
March... .......00 8000 28 1.9 5.35 8.28 166 509 

wh at Ber Ale se hy es = le ta SEAR 172 2.6 13.1 20.3 393 1,210 
PRR eR PE A 45 5.4 13.6 21.0 422 1,290 

JURE. SE. i itm 28 3.5 8.50 13.2 255 783 

Theyear......b..o.... 0. 00s 347 8 17.2 26.6 6,270 19, 200 
                

NAILIILIHAELE STREAM NEAR HUELO, MAUL 

Location.—300 feet above New Hamakua ditch, about 3 miles south of Huelo. 
RECORDS AvAmLABLE.—October 8, 1913, to June 30, 1917. 

tion below New Hamakua ditch from December 9, 1910, to December 31, 1912. 
GAaE.—Barrett & Lawrence water-stage recorder installed October 8, 1913. 
Di1scrRARGE MEASUREMENTS.—Made by wading or from footbridge 150 feet below gage. 
CHANNEL AND CONTROL.—Omne 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. 

Also at old staff-gage sta- 

Control composed of large boulders; fairly permanent.
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EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.3 feet 
at 6.30 p. m. May 1, 1916 (discharge, computed from extension of rating curve, 

approximately 1,800 million gallons per day, or 2,780 second-feet); minimum 
stage recorded, 0.73 foot October 29 to November 1, 1913 (discharge, 2.3 million 
gallons per day, or 3.6 second-feet). 
Maximum stage recorded during year, 3.95 feet at 8 p. m. December 9 (dis- 

charge, approximately 450 million gallons per day, or 696 second-feet); minimum 

stage recorded, 0.3 foot February 21 (discharge, 3.0 million gallons per day; or 4.6 
: second-feet). 
Diversion.—None above station. 
REeguration.—None. 

UriLizaTioN.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for 

irrigation of sugar cane. 
Accuracy.—Determinations based on well-defined rating curve and a continuous 

gage-height record. Records fair for all stages. 

Discharge measurements of Nailiilihaele Stream near Huelo, Maui, during the year ending 
June 30, 1917. 

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

    

  

Discharge. . : Discharge. 

00 ha Date. height | IVS Date. 1 = 14 
(feet). | Second- oa (feet). | Second- Milion 

Soot. gallons toet gallons. 
per day. > per day. 

Yalvao..o.0.0.0. 1.01 45 steel pam io in 1.12 50 32 . 
Apeald.n. h 2.15 223 Ian. 10, ae a S24 10.1 6.5 
Sept. 12. ace vnaid .86 28 Bl Feb. 15.0 onitoy «37 6.3 4.1 
Oct. 17. .cuuanvias 1.12 54.5 35: Mar. 22... 0 .48 9.3 6.0                 
  

Daily discharge, in million gallons, of Nailiilihaele Stream near Huelo, Maus, Jor the 
year ending June 30, 1917. 
  

  

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

a ieee. 32 72 451 20 32 381 12 5.6 7-8 12 45 9.0 
Shain 26 35 7 35 58 62] 12 5.6 5.6 10 29 49 
Bi cans say 26 84 381 20 RE 137-116 5.6 10 10 20 18 
dias veesas 20 109 35| 16 45 49 | 53 5.6 16 16 20 16 
Pe ries 20 62 38 | 16 183 29 | 35 5.6 9.0 29 16 14 

Ocneio sins vn mw 18 45 38 | 16 109 23] 32 5.6 0.07.16 20 26 
ids 16 38 62 ( 12 53 20( 38 5.6 4.6 | 10 14 16 
Sannin 14 42 62.1 12 45 16 | 20 4.6712 0.0: 12 32 
Dove onsite den 12 62 38 12 38 721 16 3.81 26 9.01 12 29 
10... eds 12 58 45] 10 35 167 | 16 4.6 9.0 9.0 9.0 20 

has 32 32 23 7.8 32 45 | 14 4.6 6.6 32 9.0 38 
1255. .aeas 18 84 18 6.6 32 29 | 14 4.6 5.6 | 16 9.0 20 
13cec. nants 32 53 18 6.6 26 35 | 10 4.6 3.6% :12 9.0 12 
Mah... ae. 26 78 16 6.6 26 38 .8 4.6 5.6 | 10 9.0 10 
Ie esasaaiss 26 42 23 6.6 42 32 6.6 4.6 | 16 16. 9.0 9.0 

0 nanos 38 29 16 6.6 84 32 6.6 4.6 9.0 | 14 9.0 9.0 
Yes omesunnianan 84 23 14 | 20 84 72 6.6 4.6 6.6 | 14 32 7.8 
18... im 42 29 12 16 26 72 6.6 4.6 6.6 | 16 84 7-8 
10... 26 45 451 12 18 78 6.6 3.8 5.61 12 23 7.8 
20: Sener eels 23 29 20] 10 16 49 5.6 3.8 4.6 | 16 18 7.8 

OY cera 20 29 20 9.0 14 123 5.6 3.0 4.6116 20 7.8 
ia, 20 29 14 9.0 14 160 5.6 3.8 5.6] 16 23 20 

23. ania 14 20 32] 12 10 231 5.6 3.8 0.6.{-16 32 16 
Pini dea 10 18 201 10 14 116 5.6 3.8 6.6 | 14 26 10 
Dees sas rats 12 26 26 7.8 16 421 14 4.6 6.6 7.8 20 9.0 

Dl ea sy es 12 26 20 38 29 32] 38 3.8 4.6 YS 1:20 7.8 
lie duet ih 14 18 16 | 53 38 26 9.0 3.8 4.6 7.8 16 20 
28 isi anes 20 18 14 | 18 67 45 6.6 | 49 4.6 | 84 16 26 
2 RET 16 18 14 | 14 32 26 0.6 rs. cos 4.6 | 175 14 23 
30. essai ey 18 14 12% 72 53 23 Debi. ede 7.81 96 12 12 
Bl ean cads. 144 i... 26... 18 B.D. cans 15 Al a. 33 lewis                         
  

Nore.—Discharge determined from well-defined rating curve. Discharge July 93-31, Aug. 12-19, 22-24 
27-31, and Apr. 25-30 determined by comparison with record of flow of Kailua Stream,
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Monthly discharge of Nailiilihaele Stream near Huelo, Maui, for year ending June 30, 

  

  

  

  

  

  

1917. 

Discharge. Total run-off. 

Month. Millio; llons per day. Fongn ons per aay Second- | million | Acre- 
Maximum. | Minimum. | Mean. | (mean). gallons. feet. 

FAS eee in ula 144 10 27.2 42.1 843 2, 590 
AMEast ieee 109 14 41.3 63.9 1,280 3,930 
Beptemaber. oie 78 12 29.4 45.5 881 2,710 
OCtoDer acini tide adie 72 6.6 17.3 26.8 537 1,650 
November - 183 10 45.0 69.6 1,350 4,140 
December....... 231 16 62.5 96.7 1,940 5,950 
January......... 53 5.6 14.3 22.1 442 1,360 
ROBIHOTY +. coos iis icine an huirase 49 3.0 6.15 9.52 172 528 

BOI. ee Sls dn seams ead 26 4.6 8.08 12.5 251 769 
API... sis i tn see anak 175 7.8 24.3 37.6 728 2,240 

YY cdeesinn stat sn saa sans nwa sms 84 9.0 20.0 30.9 619 1,900 
JUNG... iL aa a 49 7.8 17.0 26.3 510 1, 560 

THE FOIE peers nuensensanten 231 3.0] 26.2 40.5 9,550 | 29,300             
  

KAILUA STREAM NEAR HUELO, MAUL 

Locarion.—About 800 feet above New Hamakua ditch crossing, 1 mile south of Huelo. 

RECORDS AVAILABLE.—June 17, 1913, to June 30, 1917. 

GAGE.—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. 
CHANNEL AND coNTROL.—Channel at gage is a large, deep pool with high, sloping 

banks, at foot of low waterfall. Control at outlet of pool is solid rock ledge and 

large boulders; will seldom shift. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 9.5 

feet May 1, 1916 (discharge, computed from extension of the rating curve, approxi- 

mately 1,000 million gallons per day, or 1,550 second-feet); minimum stage 
recorded, 1 foot March 5 and 6, 1914 (discharge, 0.6 million gallons per day, or 
0.9 second-feet. 
Maximum stage recorded during year, 6.1 feet at 5.30 a. m. April 20 (discharge, 

approximately 450 million gallons per day, or 696 second-feet); minimum stage 
recorded, 1.2 feet December and February (discharge, 1.1 million gallons per 

day, or 1.7 second-feet). 

DiveErsions.—A small amount of water is diverted by Old Hamakua ditch above 
station. 

RecuraTion.—None. ; 

UriLizatioN.—Ordinary flow of stream is diverted by ditches of East Maui Irrigation Co 
for irrigation of sugar cane. 

Accuracy.—Rating curve is well defined below 20 million gallons per day, but. 

determinations are only fair for all stages because of lack of sensitiveness of water- 
stage recorder. 

Discharge measurements of Kailua Stream near Huelo, Maui, during the year ending June 
30, 1917. 

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

  

  

  
  

Discharge. Discharge. 

Gage Gage 
Date. height Million Date. height Million 

(feet). | Second- allons (feet). | Second- sHons 
feet. & feet. |B . per day. per day. 

Sopt.12......0.. 5 1.67 13.8 2.9 1 Mar23,..-..... ... 1.32 3.54 2.3 
Dee, 12.........--..: 1.91 26.7 17               
  

40532°—18—wsp 4656——11
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Daily discharge, in million gallons, of Kailua Stream near Huelo, Maus, for the year 
ending June 30, 1917. 
  

  

                        

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

iain 20 55 18 12 13 16 5.3 2.9 6.4 S749 3.6 
EE I a 14 55 34 22 37 48 5.3 2.2 5.3 13 24 37 

Sn res 14 66 13 12 52 66 7.4 2.2 5.3 6.4 20 10 
des nam 12 24 8.7 8.71 26 37 42 2.2 3.7: 16 12 7.4 
Fi itn 12 16 14 8.7 | 150 18 26 2.2 4.4 | 16 7.4 vd 

Gis nits ae 10 13 14 8.71 90 13 26 2.2 29] 10 7.4 10 
i naa S77 -24 62 6.4 | 26 13 34 2.2 1.6 8.7 5.3 6.4 
Sai, 7.41 26 26 6.41 20 10 13 2.2 6.4 7.4 4.4 7.4 
eras 6.4] 42 14 6.4 14 34 10 2.21 14 7.4 3.6 7.4 

10. .........5:. 6.4 37 16 5.3 13 216 7.4 2.2 4.4 6.4 3.6 5.3 

n-. -... 20 20 13 3.6. :10 162 7.4 1.6 2.9 18 3.6 12 
3 os 10 62 8.7 29) 10 20 12 1.6 2.2.1: 10 3.6 5.3 
Bor on ..eia 20 37 7.4 2.9 7.4 16 7.4 1.1 2.2 7.4 3.6 4.4 
Yr. tl 14 55 7.4 2.9 7-44 20 7.4 3.6 2.2 7.4 3.6 4.4 
30.07 venniiion 14 26 8.7 2.91 30 20 5.3 3.6 8.7 6.4 5.3 3.6 

10. Sou 24 16 Se 2.0 1-150. 20 5.3 2.2 4.4 6.4 4.4 3.6 
Nii an, 62 13 531 12 66 52 5.3 2.2 2.9 6.4 24 3.6 
1S aR, 16 16 5:31 12 20 52 4.4 1.6 2.9 53 4 4.4 
19. mea or.” 13 30 48 12 12 55 3.6 11 2.2 4.4 8.7 3.6 
20 risa. 12 32 13 12 7.4 22 3.6 1.1 1.6 7.4 8.7 2.9 

21 ai LB), 10 22 “un =8. Tq 12, 6.4 94 3.6 1.3 1.6 5.3 8.7 2.2 
Ds ini S. 7018 S712 3.3 | 130 3.6 1.1 2.2 5.3 8.7 10 
Dc i aw 7.440 12 16 12 5.3 | 223 3.6 1.4 2.2 5.31" 10 6.4 
2 i ata 5.3.%10 13 12 12 86 3.6 1 2.2 5.37410 3.6 
ER: 6.4 10 14 13 13 5.347 10 1.1 2.2 3.6 7.4 3.6 

0h Tahun 6.4 10 10 14 26 1.6] 24 1.1 3.6 3.6 6.4 2.9 
ls vant) 7.41 10 7.4 14 37 1.1 6.4 1.3 2.9 3.6 5.3 7.4 

ce aw 12 10 7.4; 13 “48 2.2 4.4 32 2.2] 62 6.4 8.7 
200. ssid 8.71 10 6.41 13 20 4.4 B.S. 5.3 | 145 5.3 6.4 
0. or ates 10 7.4 7.41:13 34 5.3 0. Sal is 6.4 70 5.3 4.4 
3). ea. 116 7.47...5. 13 |... 3.6 A 6.4... HAN ciate 

  

Note.—Discharge determined from rating curve well defined below 20 million gallons per day and 
fairly well defined between 20 and 200 million gallons per day. Discharge July 1-17, Aug. 7-13, Oct. 1-17, 
Nov. 28-30, Dec. 15-24, Jan. 16-26, Feb. 19-23, 27 and 28, and Mar. 3-22 determined by comparison with 
records of flow of Nailiilihaele Stream. 

Monthly discharge of Kailua Stream mear Huelo, Maui, for the year ending June 30, 

  

  

  

  

  

  

1917. 

Discharge. Total run-off. 

Month. Million gallons per day. 

fotos Millis Here 
gallons. eet. 

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

yoy. Sls Alb Catan 116 53| 16.6 25.7 514 1,580 
AUBUS cone snes srr itossesigaians _66 7.4] 25.5 39.5 792 2,430 
TL a ET 621" 5.3 14.8 22.9 444 1,360 
OCEODBL on isi sonide 22 2.9 9.80 15.2 304 932 
November.... 150 5.3 32.3 50.0 968 2,970 
Deeember......... 223 1.1 47.6 73.6 1,480 4,530 
SS IATY . vs sim sin Sera minn a wale we wwe se 42 3.6 10.1 15.6 312 961 
FObrRaty . coe: suninsu vi sinsss Baciven 32 i 2.93 4.53 82 252 
MATCH oe sa pet ei dno ve Pies ie wide wie 14 1.6 4.15 6.42 129 395 
APH. . ei SE TN I ANE 145 3.6 16.3 25.2 488 1,500 

BUY iia sno sme Sw an sy ME 45 3.6 10.3 15.9 318 Si 
TNE. vi co naar s Sains ole 37 2.2 6.84 10.6 205 630 

Pheyear. a lar 223 £1 16.5 25.5 6,030 18, 500               

HOOLAWALIILII STREAM NEAR HUELO, MATL 

Location.—400 feet above New Hamakua ditch crossing, about 4 miles by trail west 

of Huelo. 

RECORDS AVAILABLE.—April 5, 1911, to June 30, 1917. 
GAcE.—Stevens water-stage recorder installed June 19, 1914, at same location and 

datum as original staff gage. 
D1scHARGE MEASUREMEQTS.—Made by wading or from footbridge at gage.
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CHANNEL AND coNTROL.—Channel at gage is a pool about 100 feet long and 10 feet 
wide formed by concrete control 12 feet long over which water makes a drop of 

about 50 feet; banks slope gently and are covered with dense growth of vegetation. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 2.9 

feet at 5 p. m., January 8, 1916 (discharge, computed from extension of rating 
curve, approximately 520 million gallons per day, or 805 second-feet); minimum 
stage recorded, 0.07 foot June 2 and 3, 1913 (discharge, 0.85 million gallons per 
day, or 1.3 second-feet). 

Maximum stage recorded during year, 1.8 feet at 8 p. m., December 9 (discharge, 

approximately 250 million gallons per day, or 387 second-feet); minimum stage 
recorded, 0.05 foot August, September, February, and March (discharge, 1.3 

million gallons per day, or 2.0 second-feet). 
Diversions.—None above station. 
RecuraTION.—None. 

Accuracy.—Record good below and fair above 20 million gallons per day. 

Discharge measurements of Hoolawaliilis Stream mear Huelo, Maui, during the year 
ending June 30, 1917. 

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

  

    

  

Discharge. Discharge. 

Betty Dat hetent Date. eight 114 ate. eig ort 
(feet). | Second- Milfiog (feet). | Second- din 

feet gallons feet ga ons 
. per day. 3 per day. 

Sept 12... 0.15 5.95 3.0 | Teh. 15... coir: i 0.06 2.22 1.4 
OCH. 17. «nevus. HE 4.40 2.8 May22.....-0..... .16 5.48 3.5 
Dec. 12.0... cians .24 8.15 5.3               
  

Daily discharge, in million gallons, of Hoolawaliilis Stream near Huelo, Maus, for the 
year ending June 30, 1917. 
  

  

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

nea ae a 12 9.0 2.2 4.8 6.5 6.5 2.2 3.2 1:3 3.2] 23 2:9 
rss esesAi ny 9.0 12 3.2 3.2 6.5 9.0 2.2 2.2 1.3 3.21 12 3.2 

Bento tandios 8.00 15 2.2 3.2 9.0 ( 40 2.2 2.2 1.3 3.2 9.0 2.2 
dr sin rsa on 6.5 9.0 2.2 3.2 6.519 4.8 2.21: 13 3.2 6.5 2.2 
Bienen, 6.5 6.5 1.3 3.2 | 40 9.0 4.8 2.2 1.3 3.2 4.8 2.2 

Gai atid 6.5 6.5 2.2 3.2 23 6.5 2.2 2.2 13 3.2 4.8 3.2 
J 4.8 6.5 3.2 3.2] 12 4.8 4.8 2.2 1.3 3.2 4.8 2.2 
eae ss 4.8 4.8 3.2 3.2 9.0 4.8 3.2 2.2 3.2 3.2 3.2 3.2 

Qe 4.8 4.8 3.2 3.2 6.5 9.0 2.2 2.2 4.8 3.2 3.2 3.2 
10..........505 4.8 3.2 3.2 3.2 6.5: 23 2.2 2.2 2.2 3.2 3.2 3.2 

..] 4.8 4.8 3.2 3.2 6.5 9.0 2.2 2.2 2.2 4.8 3.2 3.2 
12... 3.2 6.5 3.2 2.2 4.8 6.5 2.2 1.3 2.2 3.2 3.2 3.2 
A en inn ss 6.5.1 12 3.2 2.2 4.8 6.5 2.2 1.3 2.2 3.2 3.2 3.2 
Moet. oh 4.8 | 28 3.2 2.2 4.8 6.5 2.2 1.3 2.2 3.2 3.2 3.2 
i 4.8 12 4.8 2.2 4.8 4.8 2.2 1.3 3.2 3.2 3.2 2.2 

16... 6.5 6.5 3.2 2.2 6.5 6.5 2.2 1.3 2.2 3.2 3.2 2.2 
Tinian 9.0 6.5 3.2 2.2 9.0 9.0 2.2 1.3 2.2 3.2 4.8 2.2 
15... 6.5 6.5 3.2 2.2 4.81 15 2.2 1.3 3.2 3.21 15 3.2 
1] NN SE 4.8 6.5 9.0 2.2 4.81 15 2.2 2.2 2.2 2.2 4.8 2.2 
20... reas 4.8 6.5 4.8 2.2 4.8] 12 2.2 1.3 2.2 3.2 3.2 2.2 

Lh re ne a, 3.2 4.8 4.8 2.2 3.2 28 2.2 1.3 2.2 3.2 3.2 2.2 
7 RE a 3.2 4.8 4.8 2.2 2.2] 34 2.2 1.3 2.2 3.2 3.2 2.2 
23a, 3.2 3.2 4.8 2.2 2.2201 2.2 1.3 2.2 3.2 4.8 2.2 
od... en 3.2 3.2 6.5 2.2 3.2 | 40 2.2 1.3 2.2 3.2 3.2 2.2 
BD) viens we noi vim 3.2 3.2 4.8 2.2 3.21 12 3.2 1.3 2.2 3.2 3.2 2.2 

ini ais 3.2 2.2 4.8 4.8 3.2 6.5 6.5 1.3 3.2 3.2 3.2 2.2 
ls ities 3.2 2.2 4.8 4.8 6.5 6.5 3.2 1.3 2.2 3.2 3.2 2.2 
28 iran 3.2 2.2 4.8 3.2 9.0 6.5 3.2 4.8 2.2 6.5 3.2 2.2 
29ers 3.2 2.2 4.8 6.5 6.5 4.8 B.D yeeeines 2.2] 66 3.2 3.2 
30s. eis 3.2 1.3 4.81 12 6.5 3.2 2 teoieidtnn 2.2 | 34 3.2 2.2 
Slee tie aida l 12 2:2 Tenpmess 0.8 jsue-ers 3.2 3:2 Teens asie 8.2 [3° Nee 2.2 nan                         
  

Nore.—Discharge determined from a rating curve well defined below 20 million gallons per day.
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Monthly discharge of Hoolawaliilii Stream near Huelo, Maw, for the year ending June 30, 

  

  

  

  

  

1917. 

Discharge. Total run-off. 

. illi 11 day. . Month Million gallons per day Soconds oy x 

foot allen foot, : 
Maximum. | Minimum. | Mean. | (mean). : : 

FUlY. oir ii cs tai er sepa 12 3.2 5.43 8.40 168 517 
INAEUSE. oie. sir vin sb eimai nlnts sy Fost aloe 28 1.3 6.60 10.2 205 628 
Deptombere. tall. Gila sie 9.0 1.3 3.89 6.02 117 358 
OO OT dees Sib nee s sre ass 12 2.2 3.40 5.26 105 323 

40 2.2 7.56 11.7 227 696 
91 3.2 14.8 22.9 458 1,410 
6.5 2.2 2.82 4.36 87 268 
4.8 1.3 1.85 2.86 52 159 
4.8 13 2.24 3.47 70 213 

66 2.2 6.45 9.98 194 594 
23 2.2 5.07 7.84 157 482 
3.2 2.2 2.57 3.98 77 237 

91 1.3 5.25 3.12 1,920 5,880 

  

            
  

HOOLAWANTUI STREAM NEAR HUELO, MAUI 

Locarion.—500 feet above crossing of New Hamakua ditch, about 5 miles by trail 
west of Huelo. 

REcorDs AVAILABLE.—December 12, 1910, to June 30, 1917. 

GaGeE.—Stevens water-stage recorder installed June 20, 1914, 200 feet upstream from 
original staff which it replaced. 

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

CHANNEL AND CONTROL.—Stream drops over a low waterfall into a large circular pool 
with gently sloping banks. Control at outlet of pool composed of boulders; 
probably permanent. : 

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 5.4 

feet at 11.30 p. m. May 1, 1916 (discharge, computed from extension of rating 
curve, approximately 440 million gallons per day, or 680 second-feet); minimum 

stage recorded, 0.04 foot September and October, 1912 (discharge, 1.0 million 
gallons per day, or 1.6 second-feet). 

Maximum stage recorded during year, 4.2 feet at 7 a. m. December 23 (discharge, 
approximately 300 million gallons per day, or 464 second-feet); minimum stage 
recorded, 0.05 foot October and February (discharge, 1.1 million gallons per day, 

or 1.7 second-feet). 
Drversions.—None above station. 
ReauraTioN.—None. 

Accuracy.—Determinations based on well-defined rating curve and continuous gage- 
height record. Records good for all stages below 60 million gallons per day. 

Discharge measurements of Hoolawanusi Stream near Huelo, Maui, during the year ending 
June 30, 1917. 

  

  

  

Discharge. 

D © Madeb ro ate. ade by— eight 234% 
(feet). | Second- Mion 

Scot gallons. 
> per day. 

Jaly 190....... HA Re ANS ING ol. os i sna ce Tan 0.54 12 7.8 
Jaw," 19......- UL BIR Rd En PR GE Fen Ag 24 4.4 2.8         
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Daily discharge, in million gallons, of Hoolawanui Stream mear Huelo, Maus, for the 
year ending June 30, 1917. 
  

  

  

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

dan lens 16 19 6.8 3.4 4.2 5.9 22 2.8 2.2 32 2.2 
ec a cl nn wna ian 13 19 13 3.4 6.8 5.0 1.8 2.2 1.8 18 2.8 
Bosc vissshnsas 12 26 5.9 2.21 :30 5.9 1.8 2.2 1.8 12 2.2 
Le saspswa Danan 9.0 16 5.0 2.2 6.8 14 1.8 5.0 2.2 9.0 2.2 

GE A Ce 9.0 12 5.0 2.2 42 10 i.s 2.8 4.2 6.8 2.2 

Batons on ais 7.9 9.0 5.0 2.21.32 10 1.5 2.8 2.2 2.8 2.8 
Bovis aaas 6.8 7.9 18 1.8 18 13 1.8 1:8 2.2 5.0 2.2 
S era amiianaas 5.9 6.8 12 1.8 12 9.0 LS 2.2 1.8 4.2 2.8 
Ga 5.9 6.8 6.8 1.8 9.0 6.8 1.8 9.0 1.8 3.4 2.8 
10... 5.9 5.9 7.9 1.8 6.8 5.9 1.8 2.8 1.8 3.4 2.8 

.s 7.9 7.9 5.9 1.8 5.9 5.9 1.8 2.8 4.2 3.4 2.8 
BD ta ivaiaate. 5.9 12 5.0 1.8 5.0 5.9 1.4 2.8 2.3 2.8 2.8 
B... ai . 9.0 16 5.0 1.8 5.0 5.0 1.4 2.2 2.2 2.8 2.8 
Beavis nas 6.81 23 4.2 1.8 4.2 4.2 1.8 2.2 2.2 2.8 2.8 

ed v9 13 5.0 1.8 3.0 3.4 1.3 3.4 2.8 2.8 2.2 

16 9.0 4.2 1.8] 16 3.4 1.1 2.8 1.8 3.4 2.2 
18 9.0 3.4 1.8 28 3.4 1.% 2.2 2.2 5.0 2.2 
10 9.0 3.4 2.2 12 2.8 1.1 2.8 1.8 16 2.8 
9.0 13 16 1.8 7.9 2.8 2.2 2.2 1.8 4.2 2.2 
6.8 13 5.0 1.4 5.9 2.8 1.4 1.8 2.3 3.4 2.2 

5.9 9.0 4.2 1.4 3.0 2.2 1.4 1.8 2.2 4.2 2.2 
5.0 7.9 3.0 1.4 4.2 2.2 1.3 1.8 2.2 4.2 4.2 
4.2 6.8 5.9 1.8 4.2] 136 2.2 La 1.8 2.2 4.2 2.2 
4.2 35.9 5.9 1.4 5.0 2.2 1.1 1.8 2.2 3.4 1.8 
3.4 5.0 5.0 1.1 5.0 3.4 Ll 1.8 1.8 3.4 1.8 

Desens amr aeinen 3.4 5.0 4.2 5.0 7.9 18 5.9 3 1.8 1.8 2.8 1.8 
vanes 4.2 35.0 3.4 5.9 13 14 2.8 11 1.2 1.8 2.8 3.4 

2Bcictids ini dann 4.2 4.2 3.4 2.2 18 13 2.2 14 1.4 3.4 2.8 2.8 
esac de 3.4 4.2 2.8 4.2 12 9.0 0. 2 eas 2.21 52 2.2 3.4 
Osean sani sissies 5.0 3.4 2.8 14 14 7.9 8 ees 2.21 32 2.2 2.2 
Be Ts a te 30 BO eds 5.9 i. ies 6.8 Dl ee. 34d {.euaoas 2 een -                         
  

Note.—Discharge determined from rating curve well defined below 60 million gallons per day. Dis- 
charge Oct. 12-17 and June 1-21 estimated by comparison with records of flow of Hoolawaliilii Stream. 

Monthly discharge of Hoolawanui Stream mear Huelo, Maui, for year ending June 30, 

  

  

  

  

   

      

              
  

1917. 

Discharge. Total run-off. 

Month. Million gallons per day. 

Second- | Million | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. ’ 

JalY.. cise aca iin ai 30 3.4 8.44 13.1 262 803 
AUGASE oie aan n manne voi Banuin 26 3.4 10.2 15.8 315 970 
September 18 2.8 6.17 9.55 185 568 
OCloDEY. a ssenn santnnss ans 14 1.1 2.75 4.25 85 262 
November 42 4.2 11.0 17.0 331 1,010 
December. . . on. .2a00. 136 6.8 25.7 39.8 796 2,440 
January.. 14 2.2 5.01 7.75 155 477 
BR ODIUY ye ousiannsincne sas ao winuin 14 1.1 1.96 3.03 55 168 
LE TRE 2 Ti are ta 9 1.4 2.59 4.01 80 246 
ADI vase a Ja Sn wma ra sna e 52 1.8 4.94 7.64 148 455 
MB ecerennn ss bmnisnusldns vane smins 32 2.2 5.73 8.87 178 545 
TNO ste e cnn vi va onions bd vitaitan 4.2 1.8 2.53 3.91 76 233 

NEYO a. new sve den gabe 136 1.1 7.30 11.3 2,670 8,180 

HONOPOU STREAM NEAR HUELO, MAUI 

LocaTion.—200 feet above New Hamakua ditch crossing, about 6 miles west of 
Huelo. 

RECORDS AVAILABLE.—December 10, 1910, to June 30, 1917. 
GAaGcE.—Stevens water-stage recorder, installed June 19, 1914, at same location and 

datum as original staff. 

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.
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(CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above and 
below gage; right bank is overflowed during floods; left bank steep and high. 

Control an old iron weir set in concrete; probably permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 3.7 

feet at 10 p. m., May 1, 1916 (discharge, computed from extension of rating curve, 
approximately 160 million gallons per day, or 248 second-feet); minimum stage - 
recorded, 0.4 foot September and October, 1912 (discharge, 0.4 million gallons 

per day, or 0.6 second-foot). 
Maximum stage recorded during year, 3.15 feet at 7 p. m., April 30 (discharge, 

approximately 120 million gallons per day, or 186 second-feet); minimum stage 
recorded, 0.1 foot October and February (discharge, 0.5 million gallons per day, 

or 0.77 second-foot). 
Diversions.—None above station. 
REeguraTION.—NoOne. : 

UrtLizatioNn.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for 

irrigation of sugar cane. 
Accuracy.— Discharge determined from rating curve well defined for low stages. 

Records for medium and flood stages fair. 

Discharge measurements of Honopou Stream near Huelo, Maui, during the year ending 
June 30, 1917. 

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

  

  
  

    

Discharge. Discharge. 

Ha, Mill Dat ra Mill Date eig illion ate. eig illion 
(feet). Seoond- gallons (feet). Booopd: gallons 

ig per day. per day. 

Mop. 20. oii vei 0.19 1.96 Ll May 22... 0. 0.26 2.53 1.6 
APE. A0. a .18 1.55 1.0           
  

Daily discharge, in million gallons, of Honopou Stream mear Huelo, Maus, for the year 
ending June 30, 1917. 
  

    

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

Lenssen 5.5 4.6 1.8 1.8 1.8 3.0 2.4 1.3 1.3 1.3: 17 1.8 
VSR 4.6 6.5 2.4 1.8 2.4 5.5 1.8 +3 .8 1.3 9.5 2.4 
Bia. 3.8 6.5 1.3 1.3 5.0 :-17 2.4 .8 1.3 1.3 6.5 1.8 
rnin den ted 3.0 4.6 1.3 .8 2.4 9.5 3.0 .8 1.8 1.3 5.5 1.3 
AR ar 2.4 3.8 1.3 81 22 6.5 2.4 .8 1.3 1.3 4.6 1.3 

0 reese 1.8 3.0 1.8 +3 {10 4.6 3.0 .8 1.3 1.3 3.8 1.8 
ans 1.8 3.0 3.0 .8 6.5 3.8 3.0 .8 1.3 1.3 3.0 1.3 
Sn. 1.3 2.4 3.0 .8 5.5 3.8 3.0 -S 3.0 1-3 3.0 1.8 
el 1.3 2.4 1.8 +3 3.8 6.5 3.0 .8 3.8 1.3 3.0 2.4 

30... 1.3 1.8 2.4 5 3.8 13 3.0 .8 1.5 1.3 2.4 1.8 

Metin aden 2.4 3.0 1.8 «oD 3.8 8.5 3.0 .8 1.8 1.8 2.4 1.8 
2 aan ou 3.8 1.3 vd 3.0 5.5 3.0 .8 1.8 1.3 2.4 1.3 
18......-...... 2.4 6.5 1.3 «3 2.4 4.6 2.4 «8 1.8 1.3 1.8 1.3 
Yi... 1.3311 1.3 5 2.4 4.6 2.4 .8 1.8 1.3 1.8 1.3 

-. 1.3 4.6 2.4 J 3.0 3.8 2.4 3 3.0 1.8 1.8 1.3 

10... nau 3.0 3.8 1.3 5 3.8 4.6 1.8 .5 1.8 1.3 2.4 1.3 
N75... at 3.8 3.8 1.3 .8 4.6 6.5 1.3 = 1.3 1.3 4.6 1.3 
180.0... 2. 2.4 3.0 1.3 .8 2.4 8.5 1.3 .8 2.4 1.3 6.5 1.3 
19.27... 2.4 4.6 6.5 5 1.8 7.5 1.3 1.8 1.8 1.3 2.4 1.3 
ID ns ains oor a e Hia 2.4 3.8 2.4 5 1.8 6.5 1.3 .8 1.8 1.8 1.8 1.3 

Ol aces 1.8 3.0 1.8 .5 1.8} 15 1.3 .8 1.3 1.3 2.4 1.3 
ivan is dana, 1.8 3.0 2.4 .b 1.3.0 22 1.3 .8 1.3 1.3 1.8 1.3 
res 1.8 2.4 2.4 .8 1.3] 38 1.3 5 1:3 1.3 2.4 .8 

J he RE 1.3 2.4 3.0 «3 1.3019 1.3 9 1.3 1.3 2.4 .8 
Des cvanniis rea 1.3 1.8 2.4 .5 1.31 12 2.4 3 1.3 1.3 1.8 .8 

2055. 1.3 1.8 2.4 2.4 1.8 8.5 3-3 «5 1.3 1.3 1.8 .8 
i cies 1.8 1.8 2.4 1.8 3.8 6.5 1.3 .8 1.3 1.3 1.8 1.3 

Pe ait at 1.2 1.8 1.8 .8 6.5 5.5 1.3 5.5 1.3 3.0 1.8 1.3 
OY i as si 1.3 1.3 1.8 3.0 3.8 3.8 31. 1.3] 24 1.8 2.4 
UTA ER Ta 1.8 1.3 1.8 5.5 4.6 3.0 N.S 1.3] 19 1.8 .8 
Seer esata. 7-5 1.8 [ers 1.8 os 3.0 3 {nr 1.3 > c 13 es cone                         
  

NoTE.—Discharge determined from rating curve well defined below 5 million gallons per day. Dis- 
Chars Dec. 25 to Jan. 1 and Mar. 30 to Apr. 19 determined by comparison with records of flow of Hoolawanui 
stream.
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Monthly discharge of Honopou Stream near Huelo, Maus, for year ending June 30, 1917. 
  

  

    

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. a tn Minty oawe Second- | wfijlion | Acre 
Maximum. | Minimum. | Mean. | (mean). gallons. feet. 

Jal vs ae at. ar a 7.5 0.8 2.32 3.59 72 221 
AOCUSE cools inant en ins vais 11 13 3.51 5.43 109 334 
September 6.5 1.3 2.11 3.26 63 194 
Qctober...... 5.5 +3 1.08 1.67 34 103 
November 22 1.3 4.01 6.20 120 369 
DIECBIIDEL. « . oo sos cognate sauna oe 38 3.0 8.71 13.5 270 829 
JAMA. on io oitan sms sms aden 3.8 1.3 2.12 3.28 66 202 
Bobrnary. oor. dL an 5.5 5 .96 1.49 27 82 
EO eee nest assed nc smn me oS 3.8 .8 1.65 2.55 51 157 

APE Ret. cn aR dE is 24 13 2.74 4.24 82 252 
BY HT 17 1.3 3.46 5.35 107 329 

JUNG... sind esi ren El 2.4 .8 1.43 2.21 43 132 

He year. a... ales 38 .5 2.86 4.43 1,040 3,200               
NEW HAMAKUA DITCH AT HALEHAKU WEIR, NEAR HUELO, MAUI 

Location.—Just above crossing of Halehaku Stream, about 7 miles by trail west of 
Huelo post office. 

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

Gace.—Friez water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by 25-foot Cippoletti weir. 

CHANNEL AND CONTROL.—Large pool at weir. 
EXTREMES OF DISCHARGE.—See monthly-discharge table. 

Drversions.—None above station. 
RecuraTION.—DBy gates at frequent intervals. 
UriLizatioN.—Irrigation of sugar cane. 

Accuracy.—Records good. 

CoopreErATION.—Daily-discharge record copied from records of East Maui Irrigation Co. 

Daily discharge, in million gallons, of New Hamakua ditch at Halehaku weir, near 
Huelo, Mau, for the year ending June 30, 1917. 
  

  
  

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

0.1 ¢ 74.91 54.5 53.8). 56:87 40.1 +314. 44.3 { 36.7 j:-68.2 48.6 
72.11 61.0] 53.6: 56.9) 50.8] 40.3 20.7] 28.4 30.1] 54.9 54.0 
72.4 53.44 53.8) .50.81 64.341 41.6-28.5| 28.5 .32.1 48.5 66. 2 
90.44 53.71 53.7! 57.61 67.47 44.21:27.51.85.6] 30.3) 54.5 65. 4 
69.7 154.81 54.0.0 70.6.7 57.1]:54.37:26.2 | 40.4 50.7 55.4 63.0 

60.7. 54.54 53.3 70.1 4¢{ 53.53} 54.57-251] 33.0% .56.81.520 66.7 
69.1 | 63.0: 46.0 65.8 :.53.5| 65.0)24.21° 27.3; :46.1| 50.4 65. 8 
68.651 55.11 45.5 1.53.64 55.81 53.3 |:25.5 7 40.31 42.4 50.4 66. 9 
65.6 | 53.71 48.2 | 53.6 | 56.7] 53.8} 23.0] 55.3 38.8) 48.2 70.1 
v1.5] 54.3 44.2 53.9) 60.7] 53.7] 22.3 | 48.1 | 35.8] 453 65.3 

73.0): 53.9 87.7 54.2y 65.5 53.91 21,4 238.8 55.5] 46.4 67.6 
7.11 53.8) 36.2) 54.2] 56.44 54.0) 34.7 ¢ 44.3} 56.1 5 64.9 
¥0.2| 53.8) 50.07 52.3) 54.31.53.5| 33.3 57.8 48.0} 59.8 61.7 
60.0] 53.80 39.3) 4.7 54.1 53.1[°26.9| 35.7! 51.4.1 57.1 52.4 
70.81 54.4] 38.4] 39.8] 54.3] 50.0 28.7} 41.6 58.91 65.8 44.7 

73.0] 52.81 39.2} 53.7) 56.5} 47.41 27.51 43.91 56.9] 62.5 44.3 
71.7. 53. 50.02:70.1) 58.6 45.3 | 27.3 |: 36:1 | 558] 63.8 39.7 
72.31 54.7) 53.8] 58.3] 59.3] 41.81 26.5] 41.8 39.81 71.4 40.6 
71.5] 56.4] 53.6] 53.7] 59.3] 39.6] 38.0 36.5] 52.0! 65.0 42.3 
71.5] 53.8] 53.4) 53.7] 58.41 37.8] 36.8] 20.0] 50.9] 60.0 34.4 

70.0] 53.81 50.21 53.5] 60.91 36.3] 39.0 | 28.4] 55.7] 66.9 30.9 
71.4 | 54.8] 48.9] 48.0] 62.5] 34.6] 23.6 | 26.6] 53.2| 65.1 43.0 
60.7] 54.4] 53.21 41.4] 29.4] 33.1 | 18.8] 30.5] 58.9] 63.2 51.0 
70.1.1 53.3.1 52.9.5:41.8 |. .c.-2 33.4] 20.8; 31.7] 56.3; 68.7 39.5 
60.8] 53.7] 47.6) 51.2 5.2] 42.71 22,1] 387.6] 45.0 68.0 37.7 

71.41 53.64 53.21 51.5] 33.9] 52.4] 25.0| 46.831 39.9! 64.0 32.4 
70.2 53.91 54.4] 60.07 33.8} 48.61:25.0% 31.0} 37.21 55.9 43.6 
68.7| 63.6 | 53.8) 58.7] 36.3 42.2] 50.8] 25.6] 43.0 55.0 62.5 
63.33.53. 71 83.7{ ™.21 28.9 B7.27..+%--- 30.81 69.5] 51.9 57.7 
04.9 53.5% 62.21 58.5 40.5.1 39.64. ..-.- 39.41 67.6 49.9 57.4 
70: 5 Yas 58.44. .- 39:84 383.4 J... 80,00. 5. 40,2 1c. anova                             

NoTE.—No flow Dec. 24.



168 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

Monthly discharge of New Hamakua ditch at Halehaku weir, near Huelo, Maui, for 
year ending June 30, 1917. 
  

  

  

  

   
      

Discharge. Total run-off. 

Month. Million gallons per day. Seond- Million Nor: 

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

Stat Ra an be 73.8 64.8 68.9 106 2,130 6,550 
AUGASL, . ov ornn adorns aieansensaons 73.0 63.3 70.1 108 2,170 6,670 
BeDlOMDAL. sc vive in nat enstn = sevice 74.9 52.8 55.2 85.4 1,660 5,080 
DI EUODIOY. uv itv tin. wie revit ales win wataiaeid 62. 2 36. 2 49.7 76.9 1,540 4,730 
NOVOMDEr. 2... ccc is env snitscns sbi 70.6 39.8 54.9 84.9 1,650 5,050 
Decembor (30.4278) ..ec vase nnsneans 69.7 52 51.4 79.5 1,540 4,730 
Jovary......... 5. Rennes mi 55.0 33.1 45.2 69.9 1,400 4,300 
DBD UALY Ja cnn men dinnsahvsine wi ions 50. 8 18.8 28.1 43.5 788 2,410 
MATCh: .cadcnr sass nnpasnbasane ] 55.3 25.6 36.9 57.1 1,140 3,510 
Ni : 69.5 30.5 49.4 76. 4 1,480 4, 550 
nba SS 71.4 45.3 57.9 89. 6 1,800 5,510 
JUNG: ine ade cide Sis ease st 70.1 30.9 52.7 81.5 1,580 4,850 

I OA os Trias nin an ste Hannes = ae mas Sms nae Sr re 5 SE Ae Leis sh sik 18,900 57,900         
  

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, 1917. 

GaGE.—Friez water-stage recorder. 
Di1SCHARGE MEASUREMENTS.—By 25-foot sharp-crested weir. 
CHANNEL AND CONTROL.—Large pool at weir. 
EXTREMES OF DISCHARGE.—See monthly-discharge table. 
Diversions.—None above station. 

ReauraTION.—By gates at frequent intervals. 
UriLizaTioN.—Irrigation of sugar cane. 
Accuracy.—Records good. 
CoopreErATION.—Daily-discharge record copied from records of East Maui Irrigation Co. 

Daily discharge, in million gallons, of Kauhikoa ditch at Opana weir, near Huelo, Maus, 
Jor the year ending June 30, 1917. 
  

    

  

    

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

41.8 47.6 13.4 
31.4 54.3 40.4 
29.0 63.3 28.1 
20.6 37.3 24.5 
17.3 24.9 23.3 

O.8 iliedl Sie a in. 12.4 16.3 24.9 
fos cus vu nnure saps 8.4 12.5 50. 8 
ns Se ei 3.2 9.9 48.3 
DRE Drea. 9 8.5 31.7 

JO. inte i 3.9 %:0 35.6 

J A a OE 12.6 16.4 28.5 
Boh. i Iie 5.41 37.9 26.0 
Boot ati saan uanie 19.1 43.8 23.2 
Ms nat, 3.3 56.0 22.0 
Di tite years 9.1 37.5 28.8 

cr rates 24.4 22.6 23.5 
AE SAR 46.2 21.0 19.8 
Eis ih a end i 20.7. 19.5 18.4 
I tai ae 15.0 33.3 58.7 

9.4 32.4 3L.5 

7.5 21.8 26.1 
4.2 17.0 26.6 
oD 1.7 31.7 

8.5 32.0 
| 29.5 

6.8 24.5 
6.5 22.5 
5.8 21.2 
5.0 18.7 
4.5 17.6 
eDiets ais                       
  

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

  

1 New alinement of Old Hamakua ditch west of Halehaku Gulch.
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Monthly discharge of Kauhikoa ditch at Opana weir, near Huelo, Maus, for year ending 
! June 30, 1917. 

  

  

  

  

    

Discharge. Total run-off. 

. Milli 11 day. LS Month illion gallons per day Segond Million Ares 

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

JUVHORAGYS). . .vvinnenrneon tenn ane 60.3 0.5 15.5 24.0 434 1,330 
PHS cscnnes:nacansssonsnetsnansdes 63.3 4.5 22.7 35. 704 2,160 

SOP OINOL, coe tice rincinminnraies 58.7 13.4 28.4 43.9 852 2,610 
Qetover(2i days). ....-. 27° 46.5 3 15.5 24.0 325 999 
N ovember (7 AayR)....ciiianeions 66. 8 .8 29.7 46.0 802 2,460 
December (22Aays). noe oaien 87.3 22.9 55.2 85.4 1,210 3,730 
Febuary (Lay). op iiss cai cladnnssnsmemslrnsnisiogtin)s stent cress vaene ss 10 30 
MarchuSdays) Lc... i. 8.3 1.2 4.22 6.53 38 117 
Apri (10 Qays). on. iain il 75.4 A 17.7 27.4 177 543 
Tune l7 anys)... hin 13.6 3 39.2 60. 7 67 2,050 

RN GYanr. Lo. AE 4,620 16, 000           
  

LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MAUI 

Locarion.—A short distance west of Halehaku Gulch, about 7 miles by road north- 

west of Huelo post office. 
RECORDS AVAILABLE.—January 1, 1910, to June 30, 1917. 

GAGE.—F'riez water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by sharp-crested weir 16% feet long, with bot- 

tom and end contractions. 

CHANNEL AND CONTROL.—Large pool back of weir. 
ExTREMES OF DISCHARGE.—See monthly-discharge table. 
Drversions.—None above station. 

REecuraTION.—By gates at frequent intervals. 

UriLization.—Irrigation of sugar cane. 
Accuracy.—Records good. 
CooprerATION.—Daily-discharge record copied from records of East Maui Irrigation Co. 

Daily discharge, in million gallons, of Lowrie ditch at Opana weir, near Huelo, Maus, 
Jor the year ending June 30, 1917. 

  

  

  

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

58.11 58.8; B7.7] 57.6 52.64 54.417.,48.1 27.71 41.2 1-87.53 + 52.8 41.5 
98.24 58.81 56.6 57.5¢( 57.1 57.3] 43.4°17.0Y 27.01 46.6 52.2 52.2 
53.17 50.0" 55.4 85.2% 55.8] 56.4] 46.8: 16.7.1: 36.6. | 31.9: 58.1 31.1 
58.0) 53.9] 54.9 53.27 56.4 58.6) 58.1 15.7% 55.8 | 34.75 57.6 46. 4 
58.01 59.0; 58.3 | 51.3] 59.2] 59.0} 38.6 14.7] 49.0} 57.0| 57.7 53.9 

58.0] 58.8| 58.4 52.5| 58.8) 55.4] 58.0 13.9] 27.6] 53.6 55.4 55.8 
87.7). .88.6]°57.3| 48.3] 53.4 53.2 53.8) 13.6} 30.4 54.2 55.4 53.1 
53.3 [58.771 58.5.0 5.910.581 526| 84.5 12.9/|: 48.4 47.5 45.3 54.9 
58.1 58.1 58.5: 50.7 57.9 53.8 54.3 13.0 | 55.7 | 44.4 | 46.0 56.7 
58.0] 58.4| 59.1 45.2 | 57.9 | 59.4 | 48.4 | 12.4 | 40.4 | 41.3 | 42.7 54.7 

57.3% 53.8] 53.8 41.0) 57.8 59.0) 57.4: 11.7) 30.7 57.4) 482 56.7 
54.0 | 58.8 58.1 43.5 52.2 55.7 58.9 11.8 51.5 50. 6 57.6 54.7 
58.9 59.2 58.1 44.3 49.8 58. 7 48.8 11.6 39.1 48.7 30.1 48.1 
53.91 50.8) 56.7.0 °41.3) 45.8] 46.4 B53.7( 45.7 39.0} 56.7 57.0 46.9 
58.8! 58.9] 54.2] 51.0] 42.5| 52.7; 39.1 | 35.4 54.3 50.9 54.7 39.5 

59.0 | 58.9 56.9 49.6 b57.6( 58.9] 35.7| 27.3 | 43.4 51.5] 55.8 83.7 
59.21 59.1 51.3 56.3] 54.4: 50.3, 27.0252] 31.1 4.51 57.7 31.6 
58.6. 58.7] 40.0; 55.8( 50.9 | 59.5! 21.0 22.9 39.6 51.6 | 54.7 50.2 
58.51 39.1 6.7| 55.5| 53.9] 56.8| 19.7 39.4 | 38.0 | 44.0 | 57.4 34.7 
53.40 58.8 11.6. 53.2) 51.5: 20.81 19.3 [786.5 33.2: 53,6 551 32.2 

58.3| 58.8{ 57.5] 47.5] 46.0| 18.9] 18.7| 35.8] 28.8| 43.8] 55.9 31.3 
55.8 | 58.8| 56.7] 54.1 46.2 | 18.3 18.2:1-:20.7 1% 35.0. «51.0: 50:2 43.2 
53.6} 53.87 58.2] 53.3] 40.0| 23.9 17.0] 16.3 | 33.6 | 49.4] 53.8 38.2 
58.3 | 58.8] 58.2 50.0 48.8 4.6) 18.0 11.31 583.3]: 33.8.1 57.4 33.1 
56.4% 58.7: 53.1; "46.7 {.:49.6 1.6] '43.0.( 10.3}. 39.0 35.5 57.6 29.4 

56.7 {58.1 58.0 56.1 50.8 1.61:-56.1 16.5 | 47.9] 38.8| 53.2 21.3 
54.9 | 57.91: 37.7.1:.56.0.7 47.1 7.11:-42.0'| 14,8 27.01-36.7 1 52.3 47.1 
50. 4 58.1 56. 4 56.1 56. 8 14.8] 25.2 52.9 31.1 44 55.5 53.7 

Beater 57.8; 35.1 54.5 56.2) 54.8 6.9 21.1 0... 46.3 | 61.0 | 44.8 46.9 
S80. ce i. 58.9 55.81 <51.0 |: 57.4888. 8 |- 24.7% 30,9 {.: 2a. 49.8 | 60.1 37.0 25.6 
Seda vianiis 58.8 3.00. a. 30. ss 30.3 HE 40.0.1... 4: S84 eae ne                         
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Monthly discharge of Lowrie ditch at Opana weir, near Huelo, Maui, for year ending 
June 30, 1917. 

  

  

  

  

  

      

Discharge. Total run-off. 

Month. Million gallons per day. Bm nay Second- | wiflion | Acre- 
"| Maximum. | Minimum. | Mean. | (mean). gallons. feet. 

TUS a oh ides Td sin wBligt sh sad 59.2 50. 4 57.6 89.1 1,790 5,480 
Ancust....... 59.8 55.8 58.6 90.7 1,820 5,570 
September 59.1 6.7 53.1 82.2 1,590 4,890 
ICEODBY . «igs ons vx Seis Seniesa len 57.6 41.0 51.8 80.1 1,610 4,930 
NOVEMBEL cs dt er sit aaa 59.2 40.0 52.9 81.8 1,590 4,870 
DeCeINDOYL. thi cere eis Ser ns dana n 59.5 1.6 40.3 62. 4 1,250 3,830 
JONI i hee ve Se toasts ns ns aes 58.9 17.0 39.7 61.4 1,230 3,780 
ToDiiony ns reed 52.9 10.3 21.6 33.4 604 1,860 
MCR. ide ot ie didi sam suet Fan 55.8 27.0 39.7 61.4 1,230 3,780 
ADI. ieee Sn EE 61.0 31.9 47.4 73.3 1,420 4,360 

SOE ag 58.1 35. 4 52. 4 81.1 1,620 4,990 
JUNG... hh ded reste nas Tas 56.7 25.6 44.1 68.2 1,320 4,060 

TNOVeRr. ro ea 61.0 1.6 46.8 72.4 17,100 52,400         
  

HAIKU DITCH AT PEAHI WEIR, NEAR HUELO, MAUI. 

Locarion.—In Peahi about 8 miles by road northwest of Huelo post office. 

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

Gace.—Friez water-stage recorder. 
DiscHARGE MEASUREMENTS.—Made by sharp-crested weir, 16} feet long, with bottom 

and end contractions. 

CHANNEL AND CONTROL.— Large pool at weir. 
EXTREMES OF DISCHARGE.—See monthly-discharge table. 

Diversions.—None above station. 
Recurarion.—By gates at frequent intervals. 

Uriizarion.—Irrigation of sugar cane. 
Accuracy.—Records good. ' 

CooreraTION.—Daily-discharge record copied from records of East Maui Irrigation Co. 

Daily discharge, in million gallons, of Haiku ditch at Peahi weir near Huelo, Maui, for 
the year ending June 30, 1917. 
  

  

    

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

60.1] 73.91:63.9 89.21 34.2 ( 555, 20.8 2.0 1.4 0.9| 82.6 13.7 
62.2 %7.7; 63.3% 58.3: 50.3] 64.6] 18,3 2.0 1.2 .9| 80.3 46.4 
70.4] 84.6| 60.6 | 29.9| 68.6 | 76.3 | 20.6 2.0 .9 3.3] 71.4 36.3 
69.9.1°75.3 | 48.51:'28.3, 69.7} 72.8: 70.9 1.9 9 4.4 | 583.0 31.3 
9.1 | %3.5| 49.5 22.1 %4.3 58.4 7.0 1.7 0] 34.1) 25.3 32.2 

60.11 71.2] 62.4 5.4] 76.3| 46.9 62.2 1.2 9 6.5] 36.8 58.2 
47.81 58.9 70.0 4,6 | 58.7] 46.8| 69.4 1.0 "9 3.5 29.9 20. 2 
30.6| 53.9 717.3 5.1 61.1 42.91 27.9 1.0 2.3 Sel 33.6 54.9 
23.1 | 44.1 69. 4 6.61 37.4 32.2 6.3 1.0 «9 2.6 22.3 59.5 
39.6 | 42.2] 69.8 4.7] 36.4| 76.8 2.8 1.0 9 2.64 11.2 20.9 

68.4 | 65.2 | 61.4 3.77 34.5, 72.9 4.8 1.0 9] 52.1] 12.6 55.2 
59.71 66.2] 540 10.2) 24.8) 53.2 2.7 1.9 9, 20.5] 32.4 55.1 
80. 1 68.1 | 46.2 17.1 8.0 659 2.6 1.0 9 8.24 20.8 16.4 
74.1 87.7 87.4 3.4 0.1 59. 6 2.4 1.3 OH" 05.3 1 32.4 14.4 
74.7] 74.1 4.5 4.3 85] 5.3 2.4 1.2 1.6. 38.2. 35.1 16.0 

78.3 | 68.9 43.9 4, 71°:81.7 5453 2.3 1.1 LO 23.91 35.1 25.7 
85.2| 69.7) 34.1] 54.7) 78.3] 74.9 2.3 1.1 «9 13:86:61 . 67.4 10. 6 
7.7] 68.4: 39.6 | 45.1, 47.2] 8.5 2.1 1.1 <9: [80.51 77. 1 12.5 
73.8 71.4 62.6 N.5)  28.6|.71.3 23 1.1 vi 14.2 54.9 9.4 
61.2 71.4 74.1: 15.1 30.0} 67.9 2.2 1.1 «Oil 37.090 21.0 8.2 

51.8 760.37 53.7 6.4 26.8| 68.9 2.2 1.2 9 20.4) 37.0 7-3 
32.0 68.0] 51.0 14. 3 24:90. 2 2.0 L3 9 22.9] 29.1 26.1 
26.80 62.8) 67.8 30.9 5.8 )..75.1 1.7 1.3 9 44.4] 55.9 13.1 
23.1) 65.3.4 67.0 1.13.04 10.71 45.1 1.6 1.3 +9| 31.3 66.5 11.4 
2.9] 56.7] 65.8 4.4 26.6 | 30.0 1.6 1.3 9 18.5 42.3 10.7 

34.4] 55.7| 62.9 | 54.9) 30.6 28.4 1.5 1.3 .9 9.51 17:3 9.1 
61.6 53.0 | 48.3 | 68.7| 45.9 30.2 TS 1.2 a 8.3 13.6 24.9 
68.4 | 58.9] 38.6] 66.7] 68.5] 20.9 1.3 1.3 9} 20.5 15.9 37.6 
49.61: 51.9 1 3L.7 | 33-8: 57.51 28.0 Lili ted 9 | 84.4 13.1 23.4 
66.3] :-46.0 1-356 Y7.31 75.71] 20.8 3.5 L.oial 9 8LV | 23.5 26.1 
85.5: 1:60,8]4 cs2a- 89. 300; . van 37.6 1.6 10. 3: LI 17. LG                       
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Monthly discharge of Haiku ditch, at Peihi weir near Huelo, Maui, for year ending 
June 30, 1917. 
  

  

  

  

      
        

  

Discharge. Total run-off. 

Month. Million gallons per day. Segond. Million Aro 

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

aly aH be 85.5 25.1] 58.4 90. 4 1,810 5, 560 
ARGOSl as, . ec is abate 87.7 42.2 65.0 101 2,010 6,180 
BePLeMDET i. ... Sitio sien nana 77.3 31.6 55.0 85.1 1,650 5, 060 
OCEODOr. os. alan a ets 77.3 3.4 28.0 43.3 867 2,660 

84.3 5.8 43.9 67.9 1,320 4,040 
81.5 28.4 55.0 85.1 1,700 5,230 
71.0 Ll 13.5 20.9 420 1,280 
2.0 1.0 1.29 2.00 36 111 
2.3 «9 «97 1. 50 30 92 

84.4 | .9 23.3 36. 1 698 2,150 
82.6 11.2 37.6 58.2 1,170 3, 580 
59.5 7.5 26. 2 40.5 2,410 

87.7 | .9 | 34.3 53.1 12,500 | 38,400 
- 1 

  

MISCELLANEOUS MEASUREMENTS. 

Measurements of streams and ditches on the island of Maui at 

points other than regular gaging stations-are listed below: 

Miscellaneous measurements on Maus for the year ending June 30, 1917. 
  

  

  

Discharge. 

Dat S Local ale [atmo ate. tream ocality. eigh illion 
: ) (feet). Beeong- gallons 

. per day. 

July 28 | Olowalu ditch......... In tailrace of power house............. 0.70 7.6 4.9 
July 24 | North Waiehu......... + Sule beiow intake of North Waiehu .85 3 5 

dite 
= 35 +25 

d 21 .15 
12 .08 
98 .65 
34 .22 

.05 .03 
37 .24 

33.3 21.5       

  

  
  

ISLAND OF HAWAII. 

UPPER HAMAKUA DITCH AT PUUALALA AND RESERVOIR NO. 3 WEIRS, NEAR 

KUKUIHAELE, HAWAII 

LocaTion.—Puualala weir is in Lalakea tract, adjacent to forest reserve and close to 
Kaala Mountain and Pacific sugar mill fence. Reservoir No. 3 weir is on a branch 

from main ditch just before it enters reservoir No. 3, about 1 mile south of Puual- 
ala or main weir. : 

RECORDS AVAILABLE.—January 1, 1913, to June 30, 1917. Records given herewith 
show the combined flow of the n ain ditch and its diversion to reservoir No. 3 

which occurs above the main wei.. 

GaceE.—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. 

Diversrons.—This ditch diverts all natural run-off from upper headwaters of Waipio 
Gulch. 

UriLization.—Irrigation of sugar cane and domestic supply. 
Accuracy.—Records good. 
CoopreErATION.—Records furnished by the Hawaiian Irrigation Co.
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Daily discharge, in million gallons, of Upper Hamakua ditch, at Puualala and reservoir 
No. 3 weirs, near Kukuihaele, Hawai, for the year ending June 30, 1917. 

  

  

  

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

15.81 16.50 12.81 23.5% 31.0 1.0 31.1 0.8 12.67 .13.9: -15.8 7.3 
9.51 22.51 30.81 18.5] 17.2 DN een .6 3.5 7.8 5.5 14.8 
6.857 228.00 15.0 $320.5]. 213. 5:1. naan .6| 15.4 Hed 4.3 6.5 
9.8 13.8 8.5 4.5 6.0. 22.2 1... «8: 118.0 4.7 3.6 5.0 

24.5 10.8] 12.2 2.5 3.8 7.37 31.1 +6 9.7 3.9 2.9 3.7 

24.5 7:0 19.2 2.5] 19.8 521 12.0 .6 4.2] 11.0 5.2 6.6 
11.2 7.0: 19.0 1.31 12.8 3.2 8.5 «> 2.01 17.9 3.2 9.7 
6.5 %.50 11.9 1.8 6.0 2.0 5.8 HY 1.8 5.6 3.0 25.3 
4.21 13.0 9.5 1.8 4.8 1.8 | 22.0 .6 1.8 3.6 1.9 18.8 

10.5 | 20.0 7.5 1.5 3.5| 35.5 8.1 7 1.2 8.0 2.4 9.2 

20.5 8.8 5.5 .5 3.5) 33.2% 11.2 7 0.11 16.8 6.1 14.8 
13.51 -19.51 10:5 Ss 4.8 12.0 4.7 «5 10.07 15.3 5.5 13.1 
7 18.2 4.8 3.5 3.5 7.0 1.9 4 9.0 9.7 5.7 5.2 

21.2] 20.2 3.2 2.2 2.0 7.01 14.5 7.1 8.7113. 7 5.6 6.4 
10.0 | 19.5 1.8 3.0 6:01 :10.0 7.3 4.9 3.6 14.7 5.2 5.5 

9.2 9.2 2.2 1.8] 28.8] 23.5 2.4 1.7 6.8 11.4 3.9 n.7 
22.2 8.0 1.3 1.2) 13.5 )..26.0 6.4 .9 1.6 12.10 13.5 7.4 
7.2¢( 14.5 9.9 3.04 10.0 27.2{ 16.9 .5 2.5 15.41 138.3 6.2 
13.01 11.8) 30.5 5.2 5.51 26.2] 22.6 -D 1.9] 15.6% 11.5 15.5 
16.2] 11.2 - 13.5 8.0 2.5 19.2] 23.4 16 1.2] 11.8 7.4 13.7 

17.0) 10.5) 411.8 4.2 3-01-85. 51 31,1 | 91.7 31 13.217 20.3 11.4 
2 9.01 13.8 3.5 3.0 44.2 6.0 4.8 Zl -A3.40 26.4 25.6 

7.04 1.51 20.0; 10.5 1.8] 43.8 3.7 1.9 6.6 3.9] «15.7 16.9 
6.5 9.21 20.0 8.5 1.8 | 24.0 2.2 10+ 27.7 7.7 10.8 5.6 

14.2 5.0] 20.0 6.0 1.8 7.0 1.8 8.0 | 14.6 6.8 7.3 3.2 

14.8 3.8.¢{ 12.5 7-2 3.0 6.8 2.0 ol) 4.6 6.2 5.4 3.0 
24.0 45018. 5 37.21: 15.9 6.57 15.8 ve 2.6 3.9 5.2 2.6 
19.0 5.01 14.8 11.81 13.5 11.0 5.71{ 27.5 5.9 2:7 5.6 1.3 
5.80 12.01 11.2 5.00 31.0 29.5 Sd. 14.9 5.6 3.7 1.3 
19.2 6-2 13.0 4.5 6.5] 19.0 2S armas 15.0 1-19.1 2.9 2.3 
26.5 5.01... 0% 6.2 oil. 15.8 Bed leas 18.0 consis 1.6 eat.                         
  

Note.—No flow Jan. 2-4. 

Monthly discharge of Upper Hamakua ditch at Puualala and reservoir No. 3 weirs, near 
Kukuihaele, Hawair, for the year ending June 30, 1917. 

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 

Soma Million | Acre- 
gallons. eet. 

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

£1 En Rs QR Cn SE et 26. 5 4.2 14.4 22.3 445 1,370 
AGUS es sivitis sia sisrs ohn» oan 4 wla'sw's Seipeis's 28.0 3.8 11.9 18.4 369 1,130 
SeDLeMber... he re vitae rrr dente 30.8 1.8 12.7 19.6 382 1,170 
OCLODOY... varie tsi cis vans ass tenses 23.5 «5 5.83 9.02 181 5 
NOV ONDE 2 esc sri st ss sre rss 31.0 1.8 8.76 13.6 263 806 
DECCINDICL asi = seh eins bs ass se twin sen mine 44.2 D 17.0 26.3 527 1,620 
January (280ay8)...... visemes Sl.1 1.8 10.3 15.9 288 885 

ed 3.25 5.03 91 279 
«7 7.41 1.5 230 705 

2.7 10.4 16.1 313 958 
1.6 7.59 11.7 235 722 
1.3 9,17 14.2 275 844 

Chaser cl se ER 3,600 11,000 

  

            
  

LOWER HAMAKUA DITCH AT MAIN WEIR, NEAR KUKUIHAELE, HAWAII 

Location.—Just below portal of last tunnel from Waipio Gulch, half a mile southwest 
of Pacific sugar mill, at Kukuihaele. This ditch diverts all natural run-off from 
headwaters of the Waipio basin below the Upper Hamakua ditch. 

RECORDS AvAiLABLE.—July 18, 1910, to June 30, 1917. 
Gaae.—Watson water-stage recorder. 
DiscaarcE.—Measured by weir consisting of six 5-foot panels, sharp-crested and with 

a good stilling basin above. Current-meter measurements made in ditch below 

weir have checked determinations by weir formulas within 2 per cent.
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EXTREMES OF DISCHARGE. —See monthly-discharge table. 
UriLizatioN.—Irrigation of sugar cane and domestic supply. 

Accuracy.—Records good. 

CoopreraTION.—Records furnished by the Hawaiian Irrigation Co. 

Daily discharge, inmillion gallons, of Lower Hamakua ditch at main weir, near Kukuihaele, 
Hawaii, for the year ending June 30, 1917. 
  

  

  

. 

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

53.0} 47.0.7 40.2. | 59.0 34.2 34.9 32.3 | 41.4; 40.5] 39.2 38.1 
55.51:160.2-1- 55.27 53.21.33.8 34.91 31.8 34.61 41.4] 37.1 42.7 
55.5! 54.5] 46.0 48.2) 49.5] 37.41 31.3 | 39.9 36.6] 34.1 36.1 
53.8] 47.8 40.5 38.8] 53.5| 35.6 31.3 |- 41.5] 34.9] 33.1 35.3 
43.5) 49.5 38.5] 40.5 40.5; 35.771 31.1 33.9] 37.91 33.0 33.0 

49.51 52.51 82.5 59.5 36.07 39.2¢+ 31.1 34.4 40.1] 32.7 39.7 
42.21.55.51. 36.81 49.5 84.01 389.2'131.1 32.5] 43.2 | 31.5 46.3 
49.2 50.01 36.21 40.5 {* 35.2] 33.9¢ 30.51 32.1 34.1 31.4 54.2 
50.5 | 46.8 35.8 42.0] 32.8 38.4 30.6 32.0 38.2 31.4 49.6 
54.0 45.5) 35.5 36.8] 50.5] 38.2 | 30.6} 31.3] 37.6 34.2 41.9 

57.21°.42.5 1 34.83] 38.0. 40.0 33.7% 30.5:]-35.7{ 39.1 36.5 45.1 
58.53 50.0 35.0 41.2] 38.2 | 38.94 80.11 34.9] 43.51 35.6 46.7 
60.5 41.5 35.0: 36.2 .80.2.1 33.5§ 20.9 34.51 37.31 35.9 37.1 
52.51 :39:0 | 34.87 34,5} 37.5.1 38.04 35.8%: 36.4. «x 42.2... 34.9 33.0 
60-5 | 33.0) 37.0} 34.2 ‘42.0 36.0- 33.3 32.81 47.1] 33.4 31.9 

56.21 38.0| 37.0]. 60.8 41.2} 35.47 31.97.85.11.42.5:-32.6 36.3 
51.0 36.87 34.51 57.01 41.5 35.0% 31.2.7 -33.7 {43.2 37.1 35.5 
55.51 42.2 34.81 47.51 35.57 84.71 :30.91 31.7] 41.8 :354 33.2 
55.0'] 56.0.7 33.8! 41.2) 34.51 34.531 30.1 31.8 | 47.4 | 36.6 39.0 
50.01 49.0] 40.0 38.8: 35.5 | 40.21 31.3, 31.5; 40.4 | 34.2 39.6 

51.8 44.2 43.8 | 36.0 34.8] 36.6 40.8] 30.6 47.7] 43.9 33.2 
49.8 48.0 36.0) 34.5 34.8 .36.2 {88.21 29.9 50.3 351.7 42.9 
50.5] 53.2] 41.0 34.2 | 34.2 | 34.4} 30.2; 35.1] 43.2 47.0 39.3 
49.0 52.2 42.8] 33.81 36.5; 34.0{ 30.9} 44.2; 35.8 38.7 36.8 
46.8 | 54.2] 36.2] 383.5| 35.0 | 33.8] 30.5] 40.6| 33.8) 37.4 34.2 

41.2 15:50.5.|- 35.51 84.51+36.2 | 33.5% 29.64 33.2:{ 32:83 84.2 32.9 
41.0 52.5) 83.87 33.01 36.0] 33.41 29.7 '3L.3| 32.21 34.6 31.6 
44.5 52.53] 20.0 | 54.2} 34.54¢4 33.0) 43.3; 34.6 31.61 35.9 31.8 
50.21 50.2 ‘37.5| 89.21 35.0 33.3 {...... 23. ¥ 4 083. SB. 7 32.9 
46.2 46.2 36.2 34.8 34.5 Bae S {maaan 40.7 86.01-31.1 33.6 
46.2 lioness. 4.5 i 35.0 33.5% ...... 40.7 4. ay 30.9 [ix                         
  

Monthly discharge of Lower Hamakua ditch at main weir, near Kukuihaele, Hawaii, for 
year ending June 30, 1917. 
  

  

  

  

    

Discharge. Total run-off. 

Month. Million gallons per day. - x inion Der usy Second- | mition | Acre 
Maximum. | Minimum. | Mean. | (mean). | &allons. feet. 

JUV. a et aie 54.5 36.8 48.7 75.4 1,510 4,630 
ANTS a= ar aa 60.5 41.0 51.0 78.9 1, 580 4, 850 
September... ...0. choi. . 60. 2 36.8 48.2 74.6 1,450 4,440 
OCOD. cals is or os bi iin aan nly 55.2 20.0 37.8 58.5 1,170 3,600 
November... .....#..0.... 5.000 60. 8 33.5 42.3 65.4 1,270 3,890 
Decemier........5. -si.sisitdisiunns 53.5 32.8 37.8 58.5 1,170 3,600 
VOUT cir sie ia 40.2 33.0 36.1 55.9 1,120 3,430 
RRR 43.3 29.6 32.2 49.8 900 2.770 

MTOR er vies: todas 44.2 29.9 35.4 54.8 1,100 3,370 
APP... a dea 50. 3 31.6 39.5 61.1 1,190 3,640 
Be aa 51.7 30.9 35.8 55.4 1.210 3,410 

ER RR 54.2 31.6 38.1 58.9 1,140 3,510 

The JOR. <. sx es hb dseiabavs 60. 8 20.0 40.3 62.4 14,700 45,100           
  

KOHALA DITCH AT AWINI WEIR, NEAR KOHALA, HAWAII 

Location.—At elevation 1,880 feet in east branch of Honokanenui Gulch, Kohala 
district. 

RECORDS AvVAILABLE.—July 1, 1907, to June 30, 1917. 
Gaae.—Vertical staff showing head on weir. 
DiscEARGE MEASUREMENTS.—Measured by a sharp-crested weir consisting of three 

5-foot panels.
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EXTREMES OF DISCHARGE.—See monthly-discharge tables. 

Urrnization.—For irrigation of sugar cane and for domestic supply. 
Accuracy.—Records good. 
CoorerATION.—Records furnished by the Kohala Ditch Co. 

Daily discharge, in million gallons, of Kohala ditch at Awint weir, near Kohala, Hawait, 
Jor the years ending June 30, 1914-1917. 

  

  

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

1914 " 
Yo ieee 16.9 3-3 5.2 0:9)... 6.6 5.23 13 1.5 7.0 7.0 17 
Dams nt wR Sas 19.5 4.4 3.7 ee res 9.8 4.4 13 1. 2:7) 6.6 17 
Se. tL. 16.9 8.4 4.8 .9 1.5 9.8 4.0 10 9 7.9 5.8 16 
tt 14.6 6.2 4.8 9 18.3: 10.5 40 Ll .9 7.0 9.8 16 
Be Pe Caan 12.5 5.8 3.7 5: 13% 1 90.7 © 9% 9.8 .9 7.0: 21 a 

ale aia vie sie 0 om 2.7 5.2 3-0 wD 210.5 1 20.7; 7 9.3 9 5.921021 18 
nou naieonn 20.7 4.0 6.2 Dd 7.0 | 20:7 10 8.4 .9 16 21 17 
Sh ii, 16.9 4.0 6.2 1.5 85.2 20.7 9.3 8.4 9] 14 21 16 
Oi Rs 14.6 3.3 5.2 1.2220 1.1 on JRE 7.5 JO: 1] 17 21 

100. a. 12.0 4.0 8.2 2.31 20.1 19.5 1 7.0 17 i 1 § 21 2% 

Me. 00, 10.5 4.0 7.9 5420.11 16.91 18 8.67 12 16 21 21 
2 eins 14.6 16.9 7.0 9 7:20.1 .14 2% 6.2 7.0.41 21 18 
A a. sa pin 16.9 1720.7 7.9 S205. 28 “12.54 2% 6.2 16 7-91.21 17 
re 14.6] 20.7 6.2 DH 12.0¢ 11-54-78 6.2 14 3.2121 16 

A eval eee 14.6 16.9 4.8 5 10.5 20.7 17 5.2 9.3 4.4 21 16 

3, ian 12.5.) 15.92 4.0 5 --12.060 20.7 10 5.2 6.6 3-7 21 15 
Be inne is 10.5) 12.5 3.7 32 v:20.041 20.7 14 4.81 11 3.30 21 21 
1S aia as 8.4 7.5 7.9 .9 20.1 20.7 13 4.0 10 2-3 21 21 
0 dha en 8.4 5.87115 27 7220.1 18.9 11 3.3 6.221 21 A 

ae a 7.5 4.8 7.0 «D7 18.3.1 14.1 11 3.0 4.81 21 21 21 

lees asa tenn 6.6 4.8 5.2 D908] 12.5 8.8 3.0 4.4] 2 21 18 
2 iii als rind ms 7.9 4.0 4.4 Bl di.el 10.3 2 3.0 4.0 21 17 21 
5 TRE 7.5 3.3 3.3 5 13.6 15.7 21 2.7 3.3 21 17 21 
2 nae ay 6.6 2 2.7 3 13.6 14.1 17 2.4 2.7 21 15 2 
2D ines mis naan 5.8 4.0 1.8 «3 12.5 12:5 14 2.4 18 21 15 21 

as as ness 6.2 2.1 1.8 3 2.3 10.510 2.0: 17 16 15 21 
eins asren 5.8 2.1 1.8 3 11.0 9.8 8.8 2.0 11 13 14 21 
2 won rieinin an 5.8 2.1 ue .2 9.8 90: 1 1.8 8.4 3 21 18 
Aaa 3.2 er 1.2..." 8.4 6. Onl 2, ot 10 9.517 21 
90cic no nsrtrens 4.4 5.8 1.25... ok 7.5 6.2 Lv ee 17 8.4 15 18 
3 niente 4.4 B.S [eon runes tam 0.0 10 a aes 0 Fu..ins 

1915 

onda svinss 18 18 21 ik 21 19 15 16 7.5 17 17 5.2 
cur he 21 18 21 21 18 18 15 16 6.6 15 16 10 

Benin sedan 18 21 21 21 16 16 | 16 13 10 13 15 9.8 
dies 21 21 21 18] 14 5.021 9.8 10 10 13 7-9 
Dies ns Ti cans 21 2% Nn 1st 13 181 21 16 10 8.4 13 5.2 

Oil] 21 21 1 § 21 10 16 | 17 16 14 7.5510 5.2 
ot inn iin 21 21 21 1 9.3 15) 15 15 14 8.4 9.8 4.8 
Seals sei Sad 21 21 19 21 9.3 13:1: 15 15 14 8.4 9.8 4.8 
9 a n 21 18 21 8.8 131 13 14 14 21 9.3 4.8 
305... 21 21 18 21 8.4 11 13 19 11 aN 16 4.8 

Aen. 21 21 17 18 8.4 0721 21 S47 21 18 4.8 
dD aaa iin 21 21 16 17 8.4 Ist 17 21 9.3 18 18 4.8 
Bnet onsen 21 21 17 15 7.9 21 15 21 9.31-.16 16 4.8 
8 Sannin 21 21 17 14 7.9 21% "13 21 21 13 10 6.2 
es ah ean 20 21 16 18.291 ISe 11 17 21 10 10 5.8 

19 21 16 17:) “21 161: 10 17 17 10 10 9.3 
18 21 17 17.1 17 15 9.31. 17 14 21 10 12 
17 21 21 18] 14 13 8.4] 21 13 18 9.3 9.2 
16 21 21 17) 21 10 7-51 21 9.3718 9.3 9.2 
15 21 21 16 21 21 %.0:0 21 8.8] 21 9.3 13 

15 21 19 16 19 21 6.6 17 7-5 18 9.3 12 
18 21 18 15 18 18 12 16 6.6121 9.3 8.4 
18 21 17 14-18 16: 12 15 6.6] 21 9.3 21 
21 21 16 13.10 21 5-41 15 6.618 9.3 21 
21 21 16 13%: 21 21 11 14 6.6 | 18 9.1 18 

21 21 16 1-21 211-10 10 5.8] 21 7.0 18 
21 21 21 18:1 2% 21 8.8 10 5.51.21 7:0 21 
21 21 21 1S§ 21 21 8.4 9.8 4.8] 18 7.0 17 
21 21 19 173-21 21 9. 4.8] 18 7.6 0 
21 21 18 15 21 18 0 ove isd 4.87/18 5.8 9.8 
21 21 {v.72 8) iaeeae 17 9.04 4.8 ln D8 anaes                          
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176 SURFACE WATER SUPPLY OF HAWAII, 1916-17. 

Monthly discharge of Kohala ditch at Awint weir, near Kohala, Hawaii, for years 
ending June 30, 1914-1917. 
  

  

  

  

  

  
    

  

  

   

   

  

  

      

Discharge. Total run-off. 

Month. Million gallons per day. 

i Sorang Yilion Ade: 
: gallons. eet. 

Maximum. | Minimum. | Mean. | (Tm€aD): 

1914 
UAT Joop en siatsnnsssnnnssons dos smss 20.7 4.4 11.3 17.5 350 1,080 
ATTNRl I. oh ean seen rarnns aida tens 20.7 2.1 6.85 10.6 212 652 

RR ODIBINDET «reson swtnnsnrnnnnnesss 11.5 1.2 4.72 7.30 142 435 
October (22 days). coe nas sdrasnsnnn 2.1 +2 .80 1.24 22 69 
November (28 days).eceeuuennn-. ia 20.1 5.2 14.2 22.0 396 1,220 
DECEMBBY. - ods. fea cn es nagar enngas 20.7 6.2 14.2 22.0 440 1,350 
JOMUATY...... 5 din: tens vunn ven sensss 21 4.0 14.4 22.3 448 1,370 
HOBIATY... 00 aint neces nome dv iode 15 1.8 6.05 9.36 169 520 

APC. ete chem hae 18 0 7.38 11.4 229 702 
APT 21 33 12.0 18.6 359 1,100 
MY no 21 5.8 17.5 27.1 543 1, 660 
June. he od oa eee, 21 15 18.9 29.2 568 1,740 

I Oa. oon = van a si maga amin ln Se pl sd im eB she wo [mi wi eid ale SE EL 3,880 11, 900 

1915 
THY a i tad 21 15 19.8 30.6 613 1,880 
LT Ra RE Bi YO 21 18 20.8 32.2 645 1,980 
OD OIDOL iia 2 signin st ovens sone ns 21 16 18.7 28.9 562 1,720 
OCLONOT. =. esta sh isitre, 21 1 17.4 26.9 539 1,660 
INT rh Le SI EST 21 7.9 15.9 24.6 477 1,460 
COIR. os. 2. ese ossins ihn Aa 5 21 10 17.0 26.3 527 1,620 
Jamuary. on te a 21 6.6 12.3 19.0 382 1,170 
FeDINATY. = oc code os sien re Roane: 21 9.3 16.2 25.1 454 1,390 
Moreh raat 21 4.4 9.89 15.3 306 941 
Ap 21 7.5 16.3 © 25.2 488 1,500 

AY ise sms Sado pe aw ness 2 5g out 18 5.8 10.8 16.7 336 1,030 
TING. hte a a 21 4.8 9.96 15.4 299 917 

AN 7 SR IR ee 21 4.4 15.4 23.8 5,630 17,300 

1916 
JOY sors asin ens aa ne saree 21 5.6 13.4 20.7 414 1,270 
AUST. oa i ono ins nd Airs mins se mals 16 4.0 7.09 11.0 220 675 
TLR EL SE A 21 2.0 4.97 7.69 149 458 
OOD. arsed hl ene ans sans 21 2.7 10.9 16.9 337 1,040 
NOYembRr oh ee nL 21 8.8 14.8 22.9 443 1,360 
DeCeMBBL. occ. nea smal vain 21 5.7 13.6 21.0 422 1,290 
JANUAY. ov one cteiednn ie wevwneivern ds 21 8.8 15.5 24.0 481 1,470 
BeDIUATY . i iis re sda una site na 10 9 3.33 5.15 97 297 
Mri. La ane a aan 21 3.0 8.98 13.9 278 854 
April a eat 21 3.7 12.4 19.2 371 1,140 
A erin tt crates irra aa 21 7.5 15.6 24.1 482 1,480 

SRG ds aeons sabe sac nt 21 7-9 17.8 27.5 534 1,640 

PRE FOUL ior wn rws wrwsiciom su niws mg 21 .9 11.6 17.9 4,230 13,000 

1917. 
2 SEL RS i NARA LB 20.7 9.3 15.1 23.4 470 1,440 
TER a 20.7 7.5 14.9 23.1 462 1,420 
September i oso ieee ssvaerianrns=s 20.7 4.8 10.3 15.9 309 948 
OCIODBT.. ooo ses sien nsnannazraenen: 10.5 2.4 4.92 7.61 153 468 
NOVOMDBY. i... avis ane erras ass 16.9 3.3 8.41 13.0 252 774 
December. ....: coc udu restos 20.7 3.7 13.9 21.5 430 1,320 
TONOarY. fe 20.7 5.8 9,57 14.8 297 910 
HODIUATY «+ ofa crasncsnonsnpannnns 16.9 2.5 4.80 7.43 134 412 
Martel... ti igen 20.7 3.7 8.87 13.7 275 844 
Apr. erin tats 20.7 5.8 10.8 16.7 325 994 

NY vicinis esis sistas mtn Seana nse en E 14.1 2.1 5.96 9.22 185 567 
FUN. so soins vide sale at canny = anne sin 11.0 1.5 6.24 9.65 187 574 

PHO Veal. os avo cns ss prspats 20.7 1.5 9.53 14.7 3,480 10, 700           
KOHALA DITCH AT NIULII WEIR, NEAR KOHALA, HAWAII 

LocATioN.—At elevation 1,000 feet, 33 miles south of Niulii, Kohala district. 
REcorDps AvAarLaBLE.—July 1, 1907, to June 30, 1917. 
Gace.— Vertical staff showing head on weir. : 
DISCHARGE MEASUREMENTS.—Measured by sharp-crested weir consisting of three 

5-foot panels. 

EXTREMES oF DISCHARGE.—See monthly-discharge table.
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Urruization.—For irrigation of sugar cane and for domestic supply. 
Accuracy.—Records good. 

CoopreErATION.—Records furnished by Kohala Ditch Co. 

Daily discharge, in million gallons, of Kohala ditch at Niulit weir, near Kohala, Hawai, 
Jor the years ending June 30, 1914-1917. 
  

  

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

1914 
Beas 10.6 9.9 9.5 6.8 6.0 9.9 16 271 - 9.9 18 18 27 

i anaes 8.0.1::10.2 3.2 6.3 6.0 13.0 16 25 9.3 27 18 9 
Dre dienes 10.6 12.0 8.5 6.3 14.7 1212.2 14 24 8.6 22 16 27 
da, 12.81:11.8 8.5 6.8 9.1 13.1 24 27 8.6 18 20 27 
Dee itd 14.9 {11.5 8.2 “31 13.9 6.8 27 24 8.6 18 27 29 

Baie. 6.8-1:10.6 8.2 7:3) :10.6 6.8 27 22 8.6 16 27 27 
Woes cesT. 6.8 9.2 10.3 6.7 9.5 6.8 24 21 8.6 27 27 7 

Seite ti. 10.6 9.2 1.1 7-1 8.1 6.8 23 21 8.6 27 29 27 
| RR 12.8 9.2. 10.6 7.4 6.1 7.4 27 19 8.6 26 27 9% 

00. i. 12.4 9.21" 01.1 14.4 7.4 8.0 27 16 | 27 25 27 27 

Woche ccoinnus 1.5 9.2 114.0 8.4 7-4 | 10.6 27 16 23 27 27 29 
30... 12.87 20.6: 11.7 9.0 7.4 13.3 27 16 16 25 27 27 
8. ica 10.6 6.8 $011.6 8.01 12.3 14.9 27 16 1. 27 20 2% 27 
don. 12.8 6.8 9.6 7-3 13.3 16.0 27 16 } 27 16 27 29 
15... cae. 12.8 1-10.06 8.5 7.3 11.5 6.8 27 15 20 15 97 27 

We. ..ocivivrn 10.3 12.3 7:8 6.2 11.6 6.8 24 16 16 14 27 27 
RA Ep 11.5] 12.8 7.5 6.5 7.4 6.8 27 14 | 24 13 2% 7 
A 13:61 12.1 14.0 6.8 7.4 6.8 27 13 21 13 29 27 
LN AM 12.8 .30.7 16.0 ey 7.4 10. 6 25 13 15 27 29 27 
20... Nee. 2:9 9.9 | 10.2 2.8 1530.14 13.8 27 12:13 27 Pid 27 

Ea 12.2 9.9 8.8 7.3 7.4 | 14.9 24 12 1.33 27 27 27 
ae cna 14.0 9.2 8.1 7-3 12.8 :15.6 27 12.712 27 29 27 
ect iduuaas 14.5 9.2 7-2 7:3 13.9 0.7 27 11 11 27 27 97 

cil meee 13.0 9.2 7.2 S$.21:13.9| 13.3 27 11 9.9 27 27 27 
OS save i ae 10.7 9.2 6.9 8.2] 14.9] 12.8 27 ni -27 27 27 27 

aie vies aan 12.6 9.1 7.5 6.7 14.9 | 13.1 24 IL 27 27 27 oY 
ie vas 12.5 8.5 6.9 6.8.1 10.5 12.2 24 11 23 26 27 27 

OB i ede 11.5 8.5 6.5 7018.8 11.6 25 11 20 24 27 27 
20 iis 12.1 9.1 7.4 6.6 12.8 11.4 I (cetonrs 24 23 27 27 
Oe. vee anaes 11.3 10.0 7.4 6.6 11.3 11.1 27 ilo torin 27 -19 27 27 
Shi i aey n.3 10. 0a. c oo 6:6 foi io.d 1.2 27 omnes 24 Lee... 27 dina. 

1915 
aves disiaedde 27 27 27 27 27 27 27 27: 24 27 0 16 
atm 27 27 27 27 27 27 27 27] 23 27 27 24 

Sie ies iaers 27 27 27 27 27 27 27 24 | 24 24 27 24 
do clit 27 27 27 27 27 27 27 20 | 24 21 2 20 
Benen oie saint 27 27 27 27 27 27 27 27 | 24 20 27 16 

Beene 27 27 997 27 27 27: 27 27:27 19 25 16 
a ae 27 27 27 27 27 27 27 2711.27 20 22 16 
RT cesar 27 27 7 27 27 27 27 27.7 -27 20 26 16 
Ceci 27 27 27 27 26 27 27 ony 197 24 24 16 

10.... .iehieons 27 27 27 27 23 27 27 27 | 24 27 2 16 

Be ct ins 27 27 27 27 23 27 27 27 | 22 29 97 16 
32. 27 27 27 27 23 27 27 271 25 27 27 16 
ABes cas ree 27 27 27 27 22 27 27 27] 4 27 26 16 
Mo. od del 27 27 27 27 22 27 27 27 (27 24 23 19 
UB vdci cians 27 27 27 27 27 27 27 27 27 22 25 17 

16. acca. 27 27 27 27 27 27 27 271 27 22 25 23 
¥72.............. 27 27 27 27 27 27 27 274-27 27 25 26 
18 ie 27 27 27 27 27 27 27 27) 9% 27 25 22 
XO. .cvoiivonid 27 27 27 27 27 27 25 27 27 22 22 
nese i Rn 27 27 27 27 27 27 24 271 24 2” 22 27 

ies vicina sabi 27 27 27 27 27 27 24 27; 23 27 22 26 
Baissea 27 27 27 27 27 27 25 271 22 27 22 20 
Os ti iteen 27 27 27 27 27 27 26 27 22 27 22 27 
Sd... 000.5 27 27 27 24 27 27 26 271 22 27 22 27 
11 Dn IE ER, 27 27 27 24 27 27 27 27 | 22 27 20 27 

Bese ivnnimss 27 27 27 24 27 27 25 25] 21 27 19 27 
es or rah 27 27 27 27 27 27 24 27 21 27 19 27 

OS. an 27 27 27 27 27 27 24 26 | 19 27 18 27 
1! I 27 27 27 27 27 27 oD Reais 19 27 18 24 
80... 27 27 27 27 27 27 20 foals 19 27 17 24 
Shezanivinitns 27 27 deine 27. hou 27 191... I eee seae 9 eceasn :                         

40532°—18—wsPp 465——12
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Daily discharge, in million gallons, of Kohala ditch at Nivulit weir, mear Kohala, Hawai, 
Jor the years ending June 30, 1914-1917—Continued. 

  

  

  

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

1916. 
Yanni day aniey 27 27 13 27 27 24 26 22 16 18 27 27 
RRR 27 27 13 27 27 22 25 22 16 17 27 27 

HL ERE 25 27 13 27 27 27 27 22 14 17 27 27 
de ede: 23 27 13 24 27 27 27 20 13 16 27 27 
Does Ss 26 27 13 18 27 27 27 19 26 15 27 27 

Duin mtd ns ve 27 27 13 15 27 27 27 18 26 14 27 27 
test 27 27 12 15 27 27 27 18 24 14 27 = 
Santas 27 22 12 13 25 27 27 16 20 13 27 26 
SO ER SE 27 21 11 13 27 27 27 16 16 27 27 25 
0... ania 27 19 11 19 27 25 27 16 13 27 27 24 

Naa eah 27 19 11 21 27 25 27 16 13 23 27 24 
Ae Caan a aes 26 17 16 20 27 24 27 15 13 17 27 27 
13. as 24 17 17 16 27 22 27 14 27 14 27 27 
Td. eit 24 16 14 15 27 21 27 14 27 13 27 a7 
De anin-vai ed 27 16 15 14 27 20 27 13 27 27 27 27 

plea i £0) 27 16 16 14 27 21 27 12 27 27 27 27 
X7. vee ea 27 16 14 13 26 24 27 12 24 27 27 27 
18... Cal 27 15 13 13 27 24 27 12 24 27 27 27 
1g nai 24 15 13 14 27 24 27 12 19 27 27 27 
Ms Tn. 23 14 20 14 27 27 27 12 19 27 27 27 

20 14 16 27 27 27 27 12 17 27 27 27 
18 15 16 27 27 27 27 12 20 27 27 27 
20 16 16 25 27 27 27 12 26 25 26 27 
20 15 12 27 27 27 27 12 23 27 27 27 
17 14 12 27 27 23 27 11 23 27 27 27 

7 14 13 24 25 27 27 11 23 26 26 27 
24 14 16 27 24 27 27 27 23 25 25 27 
27 14 24 27 27 27 27 22 23 27 24 27 
24 14 26 27 26 24 27 16 16 27 27 27 
26 14 27 27 25 24 20 5 23 27 27 27 
27 14 oo... 27 eit 27 24% Lu... 23. TE 

27.41 27.44 10.5} 23.6 | 27.4 16.5] ‘97.4 20.3 | 27.4 '27.4 | 27.4 14.6 
27.4 1:27.41 27.4. 22.0] 27.4.0: 15,7. 24.4 | 16.5 24.41.94. 4 199.0 19.5 
27.4 1:27.41 27.4: 20.3 93.6--27.41-'22.8| 16.5 | 27.4) 23.6: 18.0 17.2 
27.41:27.4.1' 22.87 18.8 21.1 1:97.43 27.4 13.91 27.4 23.6-1 -15.7 18.0 
27.4 1:27.41 0.41 17:2) A.V) H.4 | 27:4) 13.9 253 | 24.4 [915.7 16.5 

27.47°27.4 220 16.5] 27.4({-18.8 | 27.41 13.2 22.7] 24.41 13.9 13.9 
27.4 [027.4 27.4 15.7 27.4 17.2 | 27.4 | ‘13.2 15.8] 27.4 ::15.9 16.0 
24.4.1 +274 24.4. 15.7 122.8 15.7 | ‘27.4 13.2 15.7 25.3 13.2 24.4 
23.6.7°927.41 22.87 15.7 |. 10.5 (14.6 | 93.6 125 14.6] 20.3 13.2 24.4 
22.0 27.41 23.6 14.6 | 15.7 27.4 1:22.0 [12.5 13.9 22.0 13:2 23.6 

27.41 27.4 1-220 13.9} 14.6 27.4128. | 12.51 14.6 | 23.6 13.2 23.6 
27.4027. 4 22.0: 13.91 14.6 | 27.4 1 "23.6 {°11..9] 21.1 | :24.4 13.2 23.6 
23.6 1:27.41.20.3 1-14.06 13.2 (325.3 24.4! 11.9] 16.5.4 21.11 13.2 20.3 
27.471 :27.40 180 14.6 | 13.2 195 21.1| 16.5 22.0] 19.8. 13.9 17.2 
27.4 1.:97.4 16.5 14.61 13.9 | 22.8 20.3! , :15.7 | 18.01 23.6} 13.9 16.5 

27.41 :27.4 1-157 14.6 | 27.4] 25:3 19.5} 15.71 24.4} 24.41 13.2 13.9 
27.4 1:27.47 14,6; 13.21 27.4 1-97.44) 19.5 13.9] 22.0 27.4 18.0 13.2 
27.4 1:27.41 15.77 12.5] 20-17 27.41-10.5¢1 13.2] 18.0 | 24.4 24.4 9.9 
ar.41527.4 | 27.4 13.2 20.3 27.4 | 18.8 '13.2| 19.5 |: 27.4 27.4 15.7 
27.41:27.4 127.4 13.2) 18.0, 27.4) 18.80 :12.5| 16.5] 25.3 24.4 16.5 

ola 27.4. 27.41 22.8 -13.21:15.7( 27.41 150] 27.4}! 14.6 | 25.3 | 22.0 15.7 
rR Rh 27-41 27.4 0:22.01 13.21 “15.7 | 27.4 18.01 "18.8 | 14.6 | 27.4 27.4 20.3 
Ses rsx so 25.3427. 4122.01 13.91 15.7 27.41 1.25.7} 13.2] 27.4 24.4 22.0 
amend 0.41 907.40.22.07 19.5 14.61 27.41 17.2 13.2 | 97.4 1>23.61--23.6 27.4 

Dessau sno meinnil 22.8 121.1 {723.64 15,71 13.9 27.4 "17.2 13.2 | 24.4 "20.3 "221.1 22.8 

1 RECO RE Sh 2.81 20.3-22.0} 17.2 10.5; 27.4 17.2] 11.9 18.8 [| "18.0 16.5 15.7 
2-iak, 27.41°20.341-22.0 "18.0 18.87: 25.3 47.2 | 11.97 21.17 ‘18.0{--16.5 13.9 
tL 27.4 1420.31: 22.0% 15.0} 27.4 25.3 17.21 27.4 18.0 19.5 14.6 13.9 

2... 27.41 -21.1 1-22.01 16.5: 23.6% 97.4 1 27.4 1....... 22.0} 18.0] 14.6 13.9 
80... ea 27.4 | 20.35. 20.34- 18.0 V7.2 27.4121. |....... 27.4 23.6 | 14.6 13.2 
Bleed gral ony Plal...... Bld eesoeal coasts 27.4 [oeersn. 13.9 )...50                         
  "
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Monthly discharge of Kohala ditch at Niulii weir, near Kohala, Hawaii, for years ending 
June 30, 1914-17. 

  

  

  

  

  

  

  

  

  

  

  

  

  

Discharge. Total run-off. 

Month. Million gallons per day. 
Second- | milion | Acre- 
(mean) gallons. feet. 

Maximum. | Minimum. | Mean. 

1914 
JULY. iin s cine Seis an, 14.9 6.8 1.% 18.1 362 1,110 
ANSE,» + sls wins sasmamenndmnsnens ssa 12.8 6.8 9.89 15.3 306 941 
Seplember:.. heres ee tan at 16.0 6.5 9.30 14.4 279 856 
QICEODEY ... ah nso sm wn mains Ses eitimainnssis 14.4 6.2 7.38 11.4 229 702 
NOVEIMDBL. 5... rade sa ines sn an 16.5 6.0 10.7 16.6 320 985 
DECCIDOT. «oc nena mings na ns nmin 15.6 6.8 10.8 16.7 336 1,030 
Jommorye tol LTE, 27.0 14 25.0 38.7 776 2,380 
Fobruory.... occ eendeaaatsncsnansan 27.0 11 16.5 25.5 463 1,420 
Marcle, sidney 27.0 8.6 17.0 26.3 526 1,620 
AP dessins eran se isn nas 27.0 13 22.5 34.8 675 2,070 
MEY ili ree 27.0 16 25.8 39.9 801 2,450 
JUNG... ernst viens es 27.0 27 > 97.0 41.8 810 2,490 

PRO Year. core nmnasnononcssn 27.0 8.6 16.1 24.9 5,880 18,100 

1915 

JOY. Sedan ins nssnians in nnvotiee 27 217 27.0 41.8 837 2, 570 
AUGUSTE. ook oe si vs miblnnnisin Tans nsos 27 27 27.0 41.8 837 2,570 

IT I Se SECS ER 27 27 27.0 41.8 810 2,490 
October... ceo vseeiion sin mnneis 27 24 26.7 41.3 828 2,540 

27 22 26.2 40.5 787 2,410 
27 27 27.0 41.8 837 2,570 
27 19 25,7 39.8 797 2,440 
27 20 26.5 41.0 743 2,280 
27 18 23.7 36.7 734 2,250 
27 19 25.2 39.0 756 2,320 
27 17 23.3 36.1 722 2,220 
27 16 21.3 33.0 640 1,960 

27 16 25.6 39.6 9,330 28, 600 

JBI Lvl iso it meni snssiasssesiels 27 17 24.5 37.9 759 2,330 
AUTUSE. 2 sees sannsssrssnsasns sons 27 14 18.4 28.5 570 1,750 
September. i oi cowie sTeniis 27 11 15.0 23.2 449 1,380 
ROD. ao sara a aaa 27 13 20.8 32.2 644 1,980 
NOVEL. ote os. 2e ces encacnsinmas ios 27 24 26. 6 41.2 799 2,450 
December... oc. -- cernisin- ics smneioy 27 20 25.1 38.8 779 2,390 
January... aii aaa 27 24 26.8 41.5 830 2, 550 
ROD. ei tices staring 27 11 15.7 24.3 456 1,400 
March 27 13 20.8 32.2 644 1,980 

27 13 22.4 34.7 672 2,060 
27 24 26.8 41.5 830 2, 550 
27 24 26.7 41.3 801 2,460 

27 11 22.5 34.8 8,230 25,300 

27.4 22.0 26.4 40.8 819 2,510 
27.4 20.3 25.9 40.1 803 2,460 
27.4 14.6 22.2 34.3 665 2,040 

October... sai vansrcsnri nin envin 24.4 12.5 16.3 25.2 506 1,550 
27.4 13.2 20.0 30.9 601 1,840 
27.4 14.6 24.5 37.9 760 2,330 
27.4 17.2 21.8 33.7 677 2,070 
27.4 11.9 15.1 23.4 422 1,300 
27.4 13.2 20. 6 31.9 639 1,960 
27.4 18.0 23.5 36.4 705 2,160 
27.4 13.2 17.% 27.4 550 1,680 
27.4 9.9 17.9 22.7 537 1,650 

27.4 9.9 21.0 32.5 7,680 23,600 
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RAINFALL. 

GENERAL CONDITIONS. 

The rainfall of the Hawaiian Islands is extremely variable, ranging 
from a few inches at several low-level, leeward localities to nearly 
600 inches per annum, at elevations exceeding 2,000 feet on the 
windward sides of the islands. Valleys on the same sides of the 
islands and within a few miles of each other may have a variation 
in mean annual precipitation of several hundred per cent. The 
rainfall may also vary greatly in the same valley at different eleva- 
tions. As a rule the zones of heaviest precipitation are on the 
windward sides of the islands, 2,000 to 3,000 feet above sea level. 

Most of the daily rain gages maintained by the United States 
Weather Bureau are at low levels. Lack of funds and the absence 
of residents have prevented the bureau from maintaining stations 
at high levels, but it obtains a number of daily records from occu- 
pants and caretakers of mountain houses and ranches. The data 
furnished by the Weather Bureau are therefore generally of little 
value in determining stream run-off. 

When high levels have been accessible and funds available high- 
level rain gages, which are read at monthly, bimonthly, or longer 
intervals, have been established by this office and some valuable rec- 
ords obtained. To determine the precipitation throughout the 
Territory accurately would require the installation of thousands of 
gages and the construction of hundreds of miles of trails. For this 
reason and because of the extreme and variable porosity of the soil, 
it is impossible to determine any consistent relation between rainfall 
and stream run-off. 
Acknowledgment for cooperation in furnishing rainfall data is 

due the following companies and individuals: 
Kauai: Kekaha Sugar Co.; Hawaiian Sugar Co.; Grove Farm 

Plantation; W. F. Sanborn, of Princeville Ranch; Kauai Electric 
Co.; J. McClellan. 

Oahu: F. Meyer; United States Army; Koolau Agricultural Co.; 
Hawaii Preserving Co. : 

Maui: Wailuku Sugar Co.; Honolua Ranch; Hawaiian Commer- 
cial & Sugar Co.; Maui Board of Supervisors; Pioneer Mill Co.; 
Olowalu Sugar Co. 

Hawaii: Hawaii Mill Co.; W. S. May; C. F. Clark; C. R. Willard; 
Honokaa Sugar Co.; Pacific Sugar Mill; Hawaiian Irrigation Co.; 
Kukaiau Ranch Co.; Waiakea Sugar Co. 

The tables on pages 185-188 show the precipitation at stations main- 
tained by the Geological Survey and precipitation data furnished 
from private sources which are not included in United States Weather 
Bureau records, to which those interested in further data are referred.
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- RAINFALL STATIONS IN HAWAII. 

KAUAI 

1. Waialeale, on summit of ridge at headwaters of Hanapepe, Wainiha, Hanalei 

and Olokele streams, and North and South forks of Wailua River; about 25 miles by 
road and trail northeast of Waimea; 5,075 feet above sea level. 

2. Intake of Kauai Electric Co.’s canal, 6 miles back of Hanalei; 700 feet above sea 
level; records furnished by Kauai Electric Co. 

3. About 50 feet below Kauai Electric Co.’s power house, at tailrace, 7 miles west of 
Hanalei; 125 feet above sea level; records furnished by Kauai Electric Co. 

4. Summit Camp (Wainiha Ridge), Hanalei; about 30 feet southwest of house at 

Summit camp on power line; 6 miles from Kapaka; 1,900 feet above sea level; gage 
read by employee of Kauai Electric Co. 

5. Kapaka, at lineman’s camp, about 50 feet north of house, and 5 miles south of 

Hanalei; 635 feet above sea level; gage read by employee of Kauai Electric Co. 

6. About 40 feet north of Sanborn’s residence, 2 miles from Hanalei; 105 feet above 
sea level; records furnished by Princeville ranch. 

7. Pilaa, about 200 feet north of Government road and 200 feet west of assistant over- 

seer’s house; about 2 miles south of Kilauea; 300 feet above sea level. Gage read by 
Mr. Buch, an employee of Kilauea Sugar Plantation Co. 

8. Kaloko, on embankment of Kaloko reservoir about 3 miles southeast of Kilauea; 

740 feet above sea level. Gage read by Mr. Buch, an employee of Kilauea Sugar 
Plantation Co. 

9. Residence of W. S. Newlun, about 4} miles west of Kapaa; 375 feet above sea 
level. 

10. Mount Nonou, near house of Elmer M. Cheatham on west slope of Mount Nonou, 
about 4 miles west of Kapaa; 350 feet above sea level. 

11. North Wailua, at stream-gaging station on North Wailua River, about 1 mile 
upstream from Kanaha ditch intake, and about 10 miles northwest of Lihue; 650 
feet above sea level. 

12. Waiahi, on South Wailua River, near Lihue Electric Co.’s power plant, 7 miles 
from Lihue; 600 feet above sea level. 

13. Aakukui, near plantation camp, about 5 miles southwest of Lihue; 350 feet 
above sea level; records furnished by Grove Farm. 

14. Reservoir No. 6, on Grove Farm Plantation, about 5 miles west of Lihue; 400 
feet above sea level. 

15. At ditchman’s house, 500 feet west of Papuaa Reservoir, 6 miles west of Lihue; 
500 feet above sea level. 

16. Hiloa-Manawaiopuna divide, on ridge between east and west branches of 
Hanapepe Stream, about 10 miles northeast of Eleele; 2,080 feet above sea level. 

17. Hanapepe Valley, on the left bank of Hanapepe ditch, 3 miles above Koula, 

and about 8 miles north of Eleele; 530 feet above sea level; records furnished by 
Hawaiian Sugar Co. 

18. Camp No. 2, about 2 miles northwest of Hanapepe and 7 miles southeast of 

Waimea; 250 feet above sea level; records furnished by Hawaiian Sugar Co. 
19. Olokele mauka, on ridge on left side of Olokele Stream above intake of Olokele 

ditch, and about 18 miles by road and trail from Waimea; 2,100 feet above sea level; 
records furnished by Hawaiian Sugar Co. 

20. Keanakua, near Halekua camp, on ridge about 16 miles by road and trail north- 
east of Waimea; 4,450 feet above sea level. 

21. Kahana, near Halekua camp, on ridge about 16 miles by road and trail via 
Kaholuamanu from Waimea; 3,750 feet above sea level. 

22. Kaholuamanu, about 12 miles by road and trail northeast of Waimea; 3,650 
feet above sea level. 

23. Waimea, in Mr. J. McClellan’s yard; 10 feet above sea level; Mr. McClellan 
aids in obtaining record.
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24. Camp No. 7, about 2 miles northeast of Waimea; 150 feet above sea level; 
records furnished by Hawaiian Sugar Co. 

25. Pali trail, half a mile mauka of Kekaha ditch where trail crosses and about 2 
miles mauka from Waimea; 850 feet above sea level; records furnished by Kekaha 
Sugar Co. 

26. Hukipo, 3 miles northwest of Waimea; 400 feet above sea level; records fur- 
nished by Kekaha Sugar Co. 

27. Waialae, near Kaholuamanu; 14 miles by road and trail north of Waimea, near 
Waialae gaging station; 3,600 feet above sea level. 

28. Mohiki-Koaie divide, on ridge about 24 miles by road and trail north of Waimea; 
3,950 feet above sea level. 

29. Mohihi, on ridge at head of Mohihi Valley and about 23 miles by road and trail 
northeast of Waimea; 3,500 feet above sea level. 

30. Kilohana, near Alakai swamp, about 23 miles by road and trail northeast of 
Waimea; 4,023 feet above sea level. 

31. Waiakoali, about 22 miles by road via Halemanu north of Waimea; 3,450 feet 
above sea level. 

32. Paukahana, about 21 miles north of Waimea by road and trail; 3,723 feet above 
sea level. 

33. Lehuamakanoi, about 22 miles by road and trail north of Waimea; 3,932 feet 
above sea level. 

34. Puu Lua, near wagon road from Kekaha to Halemanu, about 12 miles north of 
Waimea; 3,500 feet above sea level. 

35. Kokee, on mesa half a mile above Knudsen’s camp, near head of Kokee Stream 
and about 19 miles north of Waimea; 3,550 feet above sea level. 

36. At residence of C. E. French, 3 miles northwest of Kapaa; 350 feet above sea 
level. 

37. At office of Koloa Sugar Co.; 240 feet above sea level. 

38. At the stream, gaging station on Kalihiwai River, 10 miles from Hanalei via 
Kauai Electric Co.’s power line trail; 700 feet above sea level. 

OAHU. 

1. Nuuanu Pali, on the water reservation, near the Pali road, about 200 yards 
toward Honolulu, from top of Pali; 1,136 feet above sea level. 

2. Manoa, at residence of E. H. Hipple, in upper Manoa Valley, about 500 feet west 
of highway bridge over the East Branch of Manoa Stream; 300 feet above sea level. 

3. Residence of J. K. Maui in upper Kalihi Valley; 550 feet above sea level. 

4. At elevation 970 feet in upper Kalihi Valley, about 2 miles above Catholic 

orphanage. 
5. Ditch tenders’ house at U.S. Army reservoirin upper valley of the South Kaukon- 

ahua Stream; 1,200 feet above sea level. 

6. Wahiawa Water Co.’s intake, about 150 yards downstream on left bank of North 
Fork of Kaukonahua Stream from Wahiawa Water Co.’s ditch intake, on trail 8 miles 
north of Wahiawa; 1,200 feet above sea level. (Described in Water-Supply Paper 

430 as at Waialua Agricultural Co.’s ditch intake.) 
7. Hawaiian Preserving Co.’s office, Wahiawa; 950 feet above sea level; records 

are furnished by Hawaiian Preserving Co. 
8. Makaha, near Waianae, on property of Waianae plantation; 1,300 feet above sea 

level; records furnished by F. Meyer, manager Waianae plantation. 
9. About 250 feet from Koloa Stream gaging station, 3 miles by trail southwest of 

Laie; 550 feet above sea level. 
10. Ditch and trail tender’s house in upper Punaluu Valley, about 2 miles from 

Punaluu Railroad station; 300 feet above sea level. 
11. On left bank of Maole Stream, at head of first falls in Hillebrand Glen, about 

21 miles from end of Nuuanu Valley street car line; 1,200 feet above sea level.
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MAUI 

1. In H. B. Penhallow’s yard, Wailuku; 300 feet above sea level. 

2. Yard at Wailuku Sugar Co.’s office, Wailuku; 175 feet above sea level. 
3. Waikamoi Gulch, on Kula pipe line at reservoir; 3 miles from Olinda and 7 miles 

from Makawao; 4,200 feet above sea level. 

4. Puohakamoa, on Kula pipe line, about 1,000 feet below intake at Puohakamoa 

Gulch; 4 miles east of Olinda and 8 miles from Makawao; 4,300 feet above sea level. 

5. Olinda, on Kula pipe line, 4 miles east of Makawao; 4,000 feet above sea level. 
6. Olowalu Sugar Co.’s mill in Olowalu; 10 feet above sea level. 
7. West slope of Puu Kukui at top of left bank of Honokawai Gulch; about 6 miles 

east of Kaanapali and 10 miles from Lahaina; 4,300 feet above sea level. 
8. West slope of Puu Kukui, about one-half of a mile south of Honokawai Gulch; 

about 4} miles east of Kaanapali and 8% miles from Lahaina; 2,500 feet above sea level. 
9. Honokawai Gulch at junction with Amalu Stream; on trestle supporting Hono- 

kawai flume about 1,000 feet below intake; about 3% miles from Kaanapali and 7% 
miles from Lahaina; 1,500 feet above sea level. 

10. On ridge between Honokahau and Kahakuloa gulches, beside trail leading to 

top of Mount Eke; about 12 miles from Honokahau; 2,300 feet above sea level. 

11. Honokahau Gulch, at ditchman’s house on left bank of stream, 150 feet below 
ditch intake; about 8 miles from Honokahau; 800 feet above sea level. 

12. Rim of extinct crater of Mount Eke; 14 miles by trail from Honokahau; 4,500 
feet above sea level. 

13. In Waihee Gulch, on bank of Spreckel’s ditch; about 5 miles from Wailuku; 
275 feet above sea level. 

14. Waihee, on roof of building formerly used as plantation office; 3} miles from 
Wailuku; 125 feet above sea level. 

15. Tao Valley, on small plateau or tableland between north and south branches of 

Tao Stream, about 1 mile above the junction; about 4 miles west of Wailuku; 1,500 
feet above sea level. 

HAWAII 

1. Kemole House, 12 miles southeast of Waimea; 5,500 feet above sea level; records 
furnished by Parker ranch. 

2. Pohakuloa, 20 miles southeast of Waimea; 5,700 feet above sea level; records 
furnished by Parker ranch. 

3. Puuhinei Paddock, 14 miles south of Waimea; 1,500 feet above sea level; records 
furnished by Parker ranch. 

4. Puuanuanu Paddock, 14 miles south-southeast of Waimea; 7,500 feet hove sea 
level; records furnished by Parker ranch. 

5. Punohu Paddock, 10 miles east of Waimea; 4,200 feet above sea level; records 
furnished by Parker ranch. 

6. Kaauhuhu, on property of W. S. May, about 3 miles northwest of Hawi; 1,400 
feet above sea level; records furnished by W. S. May. 

7. Kohala Mountain pipe line, 3 miles north of Waimea; 3,700 feet above sea level; 
records furnished by Parker ranch. 

8. Upper Kawainui, in the Kohala Mountains, near the line of the upper Hamakua 
ditch, near Kukuihaele; 4,080 feet above sea level; records furnished by Hawaiian 
Irrigation Co. 

9. Lower Kawainui, in Waipio Valley, near the line of the lower Hamakua ditch, 

near Kukuihaele; 1,040 feet above sea level; records furnished by Hawaiian Irriga- 
tion Co. 

10. Upper Alakahi, in Waipio Valley, Kohala Mountains, near the line of the upper 
Hamakua ditch; 3,870 feet above sea level; records furnished by Hawaiian Irrigation 
Co.
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11. Lower Alakahi, in Waipio Valley, Kohala Mountains, on the line of the lower 
Hamakua ditch, near Kukuihaele; 1,030 feet above sea level; records furnished by 
Hawaiian Irrigation Co. 

12. Upper Koiawe, on the line of the upper Hamakua ditch, Waipio Valley, near 

Kukuihaele; 3,350 feet above sea level; records furnished by Hawaiian Irrigation Co. 
13. Lower Koiawe, near the line of the lower Hamakua ditch in Waipio Valley near 

Kukuihaele; 1,000 feet above sea level; records furnished by Hawaiian Irrigation Co. 
14. Waimea, in Waipio Valley, along the line of the lower Hamakua ditch, near 

Kukuihaele; 980 feet above sea level; records furnished by Hawaiian Irrigation Co. 
15. Puu Alala; on Upper Hamakua ditch, at east boundary of Government land, 

about 5 miles northeast of Waimea village; 2,800 feet above sea level. 
16. Ahuloa homesteads, at ditch tender’s house, near the Parker ranch, Honokaa; 

2,551 feet above sea level; records furnished by civil engineer’s officer of Honokaa 
Sugar Co. and Pacific Mill. 

17. Upper Hope A, on lands of Kukaiau Ranch Co.; 5,000 feet above sea level. 
Referred to in previous reports as ‘Upper Hapea.”’ 

18. Lower Hope A, on lands of Kukaiau Ranch Co.; 4,000 feet above sea level. 
Referred to in previous reports as ‘‘ Lower Hapea.”’ 

19. Kaala, on lands of Kukaiau Ranch Co.; 5,500 feet above sea level. 

20. Puu Kea, on lands of Kukaiau Ranch Co.; 8,565 feet above sea level. 
21. Halepuila, on lands of Kukaiau Ranch Co; 6,000 feet above sea level. 
22. Puu Kihe, on top of Kihe Hill, on the side of Mauna Kea, about 10 miles south 

of Kukaiau; 7,822 feet above sea level; records furnished by Kukaiau Ranch Co. 

23. Umikoa, on property of Kukaiau Ranch Co., near ranch house; 3,400 feet above 
sea level; records furnished by Kukaiau Ranch Co.



Records of rainfall. 

Island of Kauai. 
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Year Precipitation. 
end- 

Station, Records available, Gage. Readings. | ing 

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

Waialeale......... Sept. 9,1910-June 30,1917<.} 10:1................ romero seu le son ele nsale ven ilans selene valts ss obae ets 574.0 
Intake Wainiha | Feb. 1, '1907-June 30, 1917...| Records furnished | Daily..... 1917 | 15.00[ 13.51] 10.82| 12.73| 39. 68|¢37.00| (d) (d) | 42.90] 18.70 12.10) 15.41]|...... 

power canal. By Kauai Electric 
0. 

Power house, Wai-|..-.. A0..ic dn a do.. 80... 0.00, --e@0aee....| 1017 | 7.17] 9.10] 4.95] 9.97| 26.43] 44.66] 20.73] 6.57| 21.16] 9.80 7.86 6.63 175.0 
niha. 

Summit camp, | Sept. 18, 1910-June 30,1917.|..... G0: ai ncvicns ss tns ---30.......| 1917 | 14.72] 12.66 11.84] 15.80] 22.54| 26.72] 18.39| 4.32] 32.97 11.00] 16.16] 17.45) 204.6 
Hanalei. 

Kapakouis.. ol ice lD, de a hE BO as c..do.......| 1917 | 9.77] 8.82 6.19] 12.42 16.90] 25.75 19.83] 5.47 29.47] 7.58] 11.35] 9.38] 162.9 
Sanborn’s house, | Mar. 1, 1910-June 30, 1917.. Horas furnished |...do......- 1917 | 6.19] 4.98] 4.69) 7.72) 14.77| 19.20 12.11; 3.93| 20.25] '4.61| 7.13] 7.38} 113.0 

Hanalei. by W. F. Sanborn. 
08. eta ees June 1, 1914-June 30, 1917... Records. Supirad vs ol0804 08 1917 | 3.73 3.70 8.40] 5.40/ 10.40 11.40} 12.11] 2.47] 19.95 2.27 7.23| 3.62 90.7 

by T. 3B. Buch. 
alOk0 a. isons i Oe nse ae drt cd 20 ANC Pp : 6, 3 1917 | 6.00] 2.25 2.30] 2.42] 6.62] 8.71] 15.80] 2.80| 24.00{ 5.20| 11.00] 5.40 92.5 
Nowluns house.. .l.. ...00...y... coon 30 cuinss = [sess #@0cmes sin ss enidins whee 2 AONE 0 OY ee mtd S00 Se pea tl ns ln Ye se a de 82.2 
Mount Nonou..... Hobo 1 1915-June 30, 1917... Hoods furnished “owiiily 107. 4.71 3.4] 4.4 5.2] 10.5|10.4 7.44 3.6[10.5, 2.7] 6.5] 5.5] 3s 

Vi hi M. Cheatham. 
North Wailua..... Sept. 25, 1914-June 30,1917.1 2:1................. Trregmlar. RIOT ear ol cna a a a a i 13.1 
Walahi............ Aug. 8, 1910-June 30, 1917... 3: : SAE Te Monthly ..| 1917 | 10.20] 9.20] 11.20 11.10] 15.40{ 20.80( 13.00] 2.20] 19.50 7.00| 12.40| 9.20] 141.2 
Aakukul.......-.. June 1, 1909-June 30, 1917... Records nish Daily.....[ 1917 | 3.50] 2.70] 3.50] 6.42] 9.38 10.86] 6.58 4.86] 14.28 5.52| 6.63] 4.74] 79.0 

by Grove Farm 
Reservoir No. 6...| Jan. 1, 1914-June 30, 1917.._|._... QOL. aicvai. inl -=40.......] 1917.1 4. 45 3 50| 3.72] 8.61] 9.50 11.91 g 76 i 14.80] 8.04] 8. 3 5.63] 89.8 

1916 | 2.50] 7.50( 11.55) 10.56) 14.61) 11.61| 17.88 3.04] 16.10] 3.92| 9. 6.89] 120.5 Papuaa........... July 1, 1915-June 30, 1917... ......d0 cen ceene res Hodis BE Robe Reg Regt Bog Rk BE Br Ig I IE 112.4 Hiloa- Aanawaio: Aug. 24, 1910-June 30, 1917.0 2:0 1....c.cunecninece- Monthly ..| 1917 | 21.80| 18.0 | 18.2 | 29.4 | 33.4 | 51.6 | 22.6 | 9.6 | 27.8 | 17.2 | 20.2 | 15.6 | 287.4 puna divide. 
Hanapepe Valley..| Jan. 1, 1905-June 30, 1917... Records furnished | Daily. .... 1917 | 10.56] 9.15] 8.73| 13.97 20.34] 25.83] 13.86] 7.51| 20.01] 7.88| 13.97| 8.51| 160.3 

% Hawaiian Sugar 
0. 

Camp iNo, 2: ct dD. stains Queer esavanssoas do..--: 5.15 7.04] 4.07) 8.30] 2.13] 0 1.08 36.4 Olokele mauka....| Apr. i" 1911-June 30, 1917... ..... QO ents las Monthly .. 24.30( 19.20) 14.80, 23.50, 12.30| 18.25 9.50| 198.8 Keanakus......... Sept. 6, 1910-June 30, LT. ob 2 0h sci ras Yrreoular. L BOT {vocals ua ar eau nal ie a 147.0 Kahana ........., Aug. 1, '1910-June BO, JOLT onl. eases 00: on I [ee a ee se al es 147.4 Kaholuamanu..... Mar. 1, 1913-June 30, INT Br. ei. ad +2200 towed AOU ooo Mt ll ad en a 89.4 
Waimen......-.... Jan. 1, 1913-June 30, 1917. | Records furnished Daily ....- 4.50, 5.77 3.47) 9.24 3.85 3.03] .23 33.3 

by Jas. McClellan. 

a Broken record. b July 14, 1916-Aug. 13, 1917. ¢ Record Dec. d Norecord. 
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Records of rainfall—Continued. 

Island of Kauai—Continued. 

  

  

  

  

Year Precipitation. 

end- 
Station. Records available, Gage. Readings. | ing * 

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

Camp. No. 7...-5%- Jan. 1, 1914-June 30, 1917...| Records furnished | Daily .....| 1917 | 11.00, 0 0.41] 1.66] 1.84] 5.72] 5.41] 3.02] 8.44| 2.76| 3.10 0.10 43.5 
by Hawadan Su- 
gar Co. 

Palitrail.......... Jan. 1, 1911-June 30, 1917... le furnished |...do.......| 1917] T. T. TP. 1.400 .50{ 1.85 5.75 3.90, 1.40 1.55 1.50 0 17.8 
nr Kekaha Sugar 

0. 
2s nO ve wivicnis ne dale Sav deininm ge, TOR Lv T, T. 1.90, 1.00, 1.65 5.95 3.90; 7.90; 2.25, 1.25 0 25.8 

i July 31, 1910-June 30, 1917. . Trregtlor | 101 ane trols - tb em ttf] dt et th se een fa 122.6 
Mohihi-Koaie di- June 24, 1910-June 30, 1917. dO a dA TON es ae se edi to ae ne fan eae fe cal cL so Be Tt LL sa ha 138.2 

  

  

                      
   

    

      

    
  

  

vide. 
29 |. Mohihi............. June 21, 1910-June 30, 1917.. 
30 | Kilohana..........| June 18, 1910-June 30, 1917.. 
31.|-Waiakoall........- June 5 ’1910-June 30, 017. 
S21 Pankahang. ..... [+ eelfecne ni ido i Luin o% 
33 | Lehuamakanoi....! June 15, 1910-June 30, 1917.. AR 
Mi Ponlun..:....... June 5, ’1910-June 30, 1017. . +3500. 0.0.0 ; 
33 Kokee...,ac ui. June 6, 1910-June 30, 1917../ 2:1 ewdD col OTT boro ban 0 Sl a rR eee al Le a et bl a ha 73.9 
36. ‘Konehikl.b.: .:c. Junel, 1916-June 30, 1917... Records ornithed "Monthly. .| 1917 | 4.75 3.36] 3.75] 4.20, 8.80] 10.40| 7.80( 2.80 20.20, 3.40 6.90, 4.00, 80.4 

; y renc 
37 1. Xolod. cis an July 1, 1916-June 30, 1917... Reads finished Daily...x. 1917 | 4.69] 5.08 3.93] 6.03] 9.85 10.72] 6.68 4.98 14.14] 3.69 6.49 2.31] 78.6 

y M.J. Teves. 
38'( Xalihiwal....-.... May 26, 1014-June 30,1917... 2:0... ...ccenernnss Srreslar. atoll |. cli des ea seseafeentn ules delr an edulis on Se dl ae aa au 2230.0 

Island of Oahu. 

1} Nuva Pali...... Sept. 23,1910-June 30, 1017.0 ‘2:1... coven denn Monthly..| 1917 | 5.6 7.8 6.9 |“7.3| 89]16.0({14.0] 5.0] 30.0] 12.0 13.9| 3.7] 131.1 
2:4 Manon. oh May 17, ’1915-June 30, MOTE a id eas 1917 | 12.99] 18.85] 9.15] 9.28| 16.56 23.84] 13.56] 3.44| 21.00] 15.43] 12.78 6.90] 163.8 
8 [iKalhi......c.0...0 Sept. 8, 1914-June 30, OL. Seg nS Dla eewwa-.| 1917 | 9.62] 10.56 7.75) 11.78) 15.47 23.14| 12.65 3.16| 29.12( 10.71} 11.14) 5.16( 150.3 
4 | Kalihi mauka..... Feb. 7, "1917-June 30, NOV. 21 elk, Morihiy. . X07 foc feet en Sa. Ls 3.2|36.6|14.2713.2{( 7.0{...... 
5 [ Army reservoir....| Aug. 1 1914-June 30, 1917... 1 200 side ally... 1917 | 10.27| 15.36] 9.95 12.80] 14.85 24.23] 15.90{ 3.35 17.02] 7.03| 14.78 5.89 151.3 
6 Waliows, Jase May 30, 1913-June 30, 1917.2 th. ee Moni. .]1917 | 23.1 {21.9 18.8 32.7 130.4 | 35.3 | 17.6 | 6.0] 36.1 | 28.6 | 20.2 | 11.3 | 201.0 

o.’s intake 
7 | Hawaii Preserving | May 1, 1913-June 30, 1917...| Records furnished | Daily..... 1917 | 2.74] 2.87] 1.63] 4.66| 5.29 12.42] 11.92] 2.88] 12.58] 1.68 5.45] 1.48 65.6 

Co. by Hawaii Pre-     serving Co.     
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8. Makahg........<.. Aug. 1,1912-June 30,1917... oT a eeel0.e.....] 1017 | 3.67] 2.70] 2.42] 6.24] 6.52 10.93] 14.52] 4.36] 13.54] 9.01 5.89] 2.10; 81.9 
y F. Meyer. 

9h Roloa..7......0.. Oct.:30,1915-Jume 30, 1017.1 200, on. bea Ln dul Irveoniars BOLT aL al Ll 5.45 3.25 8.85 9.45 8.85 10.65) 14.25 13.75) 11.65] 3.65|...... 
10 Upper Punaluu | Apr. 28, 1915-June 30, AZ Ter Dalily....- 1917 | 7.36( 10.54] 7.40] 10.34] 10.31| 16.92] 15.05 6.07| 26.65 12.65 9.57 4.55] 137.4 

alley. 
11 i Glen. | May 6, 1916-June 30,1917...] 2:10.......c..c.... Monthly. .| 1917 | 10.55] 14.02) 9.44| 15.35( 15.78] 25.86] 14.07] 3..80| 34.20] 14.40 18.80] 7.00( 183.3 

0. 2. 

Island of Maui. 

1 | Penhallow’s resi- | Nov. 1, 1896-June 30, 1917. .| Records furnished | Daily..... 1917 | 0.54) 0.24) 0 .59| 1.24) 8.75 2.44] 4. 2 4.14] 5.32) 0.46] 0.31] 28.2 
dence, Wailuku. 2 Wailuku Sugar 

Se Wallulew-.,....... May 1, 1887-June 30, 1917... .|.....40.- ccuutun..n..l. dO... 1917 .68 .06 ..121 '.27 .92 7.31 2.42 3.80 3.65 3.97 .91j  .08 24.3 
3 | Waikamoi Gulch..| Oct. 12, 1910-June 30, 1917.. Hocus jurnished {...do......] 1917'}...... 19.73] 23. 2 10.98 43.38|c75.32| 13.00{ 6.49] 10.12] 20.44] 12.37] 11.48]|...... 

by Maui County 
Engineer. 

4 | Puohakamoa...... May 1, 1911-June 30, 1917... .|..... Osc seneivenns dus 00.-%. 50] ALT ne sae 29.43] 21.68 8.79 37.79|c71.69| 12.40, 6.06/ 8.81| 19.36] 17.42] 9.68]...... 
$Olinda............ Sept. 36, 1910-June 30, IGV7 sons BOs ive vane on cne@Oannn CIT cy, 2.06 4.18 2.42 7.50] 30.10] 4.43] 5.15 6.00; 6.97] 7.70; 1.90...... 
6 [ Olewaln......... .. Jan. 1, 1907-June 30, 17. Bed Juryigaed SEA | SSRN BG | 25 0 A400 0 4.821 10.72] 4.28 16.63!" 1.05 .87 . .11] 33.7 

y Olowalu Co. 
7 | Puukukui (upper | Oct. 11, 1913-June 30, 1917..| Records furnished | Monthly. .| 1917 | 23.0 | 33.0 | 20.4 | 21.2 | 30.6 |c50 1.578.060 130.0 27.0 | 24.0.5 16.0 |.....% 

slope). by Dioager Mill Co. 
8 Pai (lower | Oct. 13, 1913-June 30, 1917..|.....do..............[. 2edOd. oi 1917 ; 7.8 [1.4 |: 3.2.1° 0.9.1 146] 20.6.1 3.0 8.0.4: 6.01 9.8 | 8.6. 1.2/:116.1 

slope): 
9 | Honokawai Gulch.| Oct. 17, 1911-Mar. 14, 1917. |. .... dc... aioe iael0naae.. 1007.70. 280, ie 6. 46 z i 1de4d| 28.60 7.900 4:42.96... Co cl nn EL ae, 

10 | Honokahau Ridge.| Mar. 10, 1913-June 30,1917 .; 2:1................. i sQ0.550, 1917 | 11.0 | 13.4 | 9.6 11.6.1:27.0/-6.0(.68{10.6] 461|21.61 46]136.2 
11 | Honokahau Gulch | Feb. 1, 1907-June 30, 1917... Record frnished Dally. .... 1917 | 11.67} 17.77] 11.61 1h, 61 16.34) 40.08) 5.93] 6.67 13.69| 18.42 11.30 6.23] 171.3 

y Honoluaranc 
12 | Mount Eke....... Mar. 10, 1013-June 30, 1917.1 Bil €......ulnsunse Monthly. .| 1917 { 25.6 | 24.8 | 25.4 | 20.0 | 24.2 {¢50.0 | 11.4 7.2 | 23.4 | 14.2 | 32.5 | 10.0 |...... 
13 | Waihee (upper)...| July 1, 1915-June 30, 1917... Bocorls ays Dafly..... 1017 | 1.44 .39 .30 .48 1.74) 7.30) 2.14 4.53] 4.72 4.17 .3% 16] 27.7 

: y 

"14 | Waihee (lower)... .| Jan. 1, 1899-Oct. 31, 1907. ..| Records furnished |...do......] 1917 | 1.69] .80 .82 1.10, 0 8.43] 2.82) 4.47] 6.14] 38.65 .45 .79 31.2 
Jan. 1, 1910-June 30, 1917... z Wailuku Sugar 

: 0. 
15 m Yolloy Table- | Apr. 12, 1911-June 30, 1917 .[ 211 ..nieuusnnsnnanas Toregalar RORY Me ods cls paral at ss ci A sl en ive ae Hd: 111.7 

and. 

  

a Approximate. 
b A daily rain gage was maintained by the Water Commission of Territory of Hawaii at this station until Jan. 1, 1917. 
¢ Gage overflowed. 
d Gage carried away by freshet Mar. 15, 1917. 
¢ Monthly gage 2 : 1 replaced by 150-inch ”’ gage 5:1 Apr. 28, 1917. 
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Records of rainfall—Continued 

Island of Hawaii. 

  

  

  

                                  

Year Precipitation. 
end- 

Station. Records available, Gage. Readings. | ing 

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

1 | Kemole House. ...| Sept. 1, 1914-June 30, 1917..| Records furnished | Monthly..| 1917 | 4.0| 0.8 | 0.8 | 1.8 | 2.8 | 3.2| 2.4| 1.0/| 6.5 6.0} 2.4 
by Parker ranch. 

gn Ponakulos........ eee AO. nae eae 0. acne. cava. EL A 17°10 410 2.21 0 34.2] 1.6 .8 D 6.2 2 
3 | Puuhineipaddock |..... 0 eidecn cs siti svt ame G0. cuit rains Moi... 1917. 0 2.4 8] 2.8]1 1.21.34] :2.0 2.1.2.8 6.1 «7 
4 Pansy 020-1... AO eas issih ats con dn hee GOL vie vein cadens 200... cof 1017 Buf AQ fol, 2.01 2.0// 3.8{ 1.6 1.37:7.0 9.4] 3.2 

5 | Punohu paddock..| Nov. 1, 1914-June 30, 1917. .|..... 1 3e80n cas 0172 4.0 1.6. [01.2 | (2.40 3.5,15.0] 2,6 3.4 [14.5 241718 
6 Kasuhnfia........ Mar. 18, 1913-June 30, 1917 . Records iralshon Daily...... 007 4. 700.4. 470 3.401 1.90, 2.011 8.30] 5.97 .5.14...... 5.95 3.50 

Vf ay, 
Hawi. : 

7 | Kohala Mountain | Sept. 1, 1914-June 30, 1917..| Records furnished | Monthly. .| 1917 | 10.0 | 10.0 | 7.0 8.8|21.5|16.0| 4.0 10.8 8.0 | 10.0 
pipe line. by Parker ranch. 

Upper Kawainui..| Sept. 1, 1910-June 30, 1917..| Records furnished | Daily..... 1917 | 18.80] 19.55] 13.48 10.28] 27.49] 5.46] 5.86] 10.48 8.00 12.18 
by Hawaiian Irri- 
gation Co. 

Tower Kawainmi, i. ..d0.. ree ie 000i eacowndesvs 2e=80...a.. 1917 | 14.32] 10.34] 7.89 8.59] 28.93] 3.61] 8.21] 3.92 4.54 7.72 
Upper Alakahi....| Jan. 1 1913-June 30, 1917...1..... BOs ninnnninias .asQ0. 2 oor 1917 1718.68] 15.2721. 61, 7.58] 25.22] 3.76| 5.56| 10.03 8.12 11.55 
Lower Alakahi..._| Sept. ¥ 1910-June 30, 1017 lot aoe docu. cuniass vesl0..a...] 1917 1: 8. 48) 7.63) 5.306 6.66) 22.64) 2.771 6.01] 38.35 4.24 5.66 
Upper Koiawe....| Jan. b 1912-June 30, NOV. dot ...c.oiciiva sdOsor.. 1917 | 13.91) 10.85] 7.79 5.89] 20.03 3.26) 4.64] 6.62 6.34) 7.87 
Lower Koiawe. ... -| Sept. 1 , 1910-June 30, 1017.3]. 50 QO anion voids 2-40. .... 1917 | 7.74] 6.71] 5.31 4.00! 18.44] 2.32! 5.00 2.19 3.15 4.13 
Walma.,..... if Apr. 1, '1913-June 30, "WL17 os dO vacmominsns 2240... .. R101 7 it. 141.08. 65) 2, 14 2.64) 16.80] .42) 3.47] .80 .65] 4.81 
Pun Alols.........} Joly i 1915-June 30, 1917. eico 0s. canis cane saadOs Fae 1917] 4.71 3.95 2.98 6.69] 29.48 2.97] 6.41] 6.42 4.57) 4.47 
Allon Home- | Jan. 1, ’1912-June 30, 1917. 2 Ba 0. aden van «40. ..-..0 1917 |" 7.00, 8.61} 3.59 6.55 39.00] 2.78 7.65 2.10 «37 1.06 

steads. 
Upper Hope A....| Mar. 1, 1902-June 30, 1917. .| Records furnished | Irregular..| 1917 | 0 L320 25 4.30] 16.65 0 3.100 4.11 6.42] 0 

by Kukaiau ranch. 
Lower Hope A....| Apr. 1,1909-June 30, 1917. _|..... QO. atin les e405 a. ca] 1017 1.18 5.30 24.00, 0 2.20] 3.80 .80 0 
Kaala io... ooo Jan. 14, 1913-June 30, VOLE. lous (Oecd yori do: Lt 1917 2.59] 1.24 6.96] 16.62) 2.40] 4.60" 3.45 4.26) .47 
PmaiRes.......... June l, '1914-June 30, OT aa do tm aa "Monthly. ey 100. LS as nk .05 o- 001 0.80). a ris 3. 40 3.90, 0 
Halepiuly ........ Dec. 1, ’1914-June 30, j LI Se JO. inninmeaensr. redos, PAT. a s 1.53 .30 4.41| 18.12) 2.65 10; 5.15 6.00 .14 
Pun Kihe......... Mar. 1 1903-June 30, HOUT. fois QO AOL ml 1017 bo of «30; .20 0.40/:17.910"  .30/-..-.. 9.70 4.900 0 
Umitkon. o.oo. Jan, 1, "1895-7 une 30, "1917. Sosa BO ino. ivianins "Daily risnn 1917 2. Tl 028 7 84 34.55) 1.80] 5.24] 3.51 3.99] .46 
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Hanapepe River near Eleele, Kauai......... 46-47 

Hauula, Oahu, Kaluanui Stream near...... 98-100 

Hawaii Island, gaging-station records on... 171-179 

gaging stallions on... ..c. «222th Tunes. s 27-28 

2ainBll 1ecoPAS ON... ovo. - Sages Son wenn 188 

rainfall slatiONS GN... . cv o mre cm mnsas 183-184 
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Hawaiian Sugar Co., cooperation by........ 10,180 

Heeia, Oahu, Haiku Stream near. ........... 90-91 

Honokaa Sugar Co., cooperation by.......... 180 

Honokahau, Maui, Honolua Stream near.. 122-123 

Honokahau Stream near Honokahau, Maui 120-122 

Honokawai ditch near Lahaina, Maui... .. 125-126 
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Honolua Ranch, cooperation by............ 10, 180 
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Kalil Stream near... ..-cusataaneenss 79-81 
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