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SURFACE WATER SUPPLY OF HAWAnj JULY 1,
"'1920, TO JUNE 30, 1921. |

AUTHORITY FOR 1NVEST1GAT’10N$

This volume contains results of measirements of the flow of cer-
tain streams and ditches in the Territory of Hawaii' made during
the year ending June 30, 1921. The investigations leading to the
report were made by the United States Geological Survey in coopera-
tion 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 th geologlca.l 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; ahd -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 orgsumc act shall, with the japproval of the
governor, determine.

An aet of April 26, 1911, amended the omgms.l act|so as to ext.ends
it until December 31, 1913.

1



2 SURFACE WATER SUPPLY OF HAWAIL, 192021,

On April 4, 1913, the governor of the Territory of Hawaii approved
the following acts providing (act 56) for the creation and maintenance
of a division of hydrography under the board of agriculture and
forestry, and (act 57) approprlatmg the revenues from water licenses
for the use of the board of commissioners of agnculture and forestry
toward forest proteéction 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 turther-
ance thereof to take over and exercise the functions of the Terrltory in the conduct of
the present hydrographic survey of the Terntory

Section 2 provides that this act shall take effect Jlﬂy i, 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 Hawan was approved: :

ACT 27.

Sec. 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 Junsdlcnon with respect to said division as are:now: exerclsed by the
board of commissioners of agriculture and forestry. 1.

Sec. 3. All unexpended balances of appropriations heretofore made for sald lelSlOIl,
the expenditure of which is now by law vested in the board of commissioners of agri-
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culture and forestry, are hereby transferqed to the commissjoner of pubhc {ands and
the expenditure thereof vested in said commissioner. ] .
Skc. 4. This act shall take effect upon ![ts approval.

On April 27, 1917, act 156 by the Legislature of | thp Territory of
Hawaii, “Relatmg to ‘the use of water from artesian wells,” was
approved, defining and. prohjbltl,ng waste therefrom. Sections 5, 7,
and 10 of this act read as follows: |

8ec. 5. Any person boring, or causing to be bored, an artesian well shall keep a
complete and accurate record of the depth and thickness of the different strata pene-
trated and within ninety days after the last day of boring, shall file puch record in the
office of the superintendent of hydrography of the Territory of Hawaii.

SEc. 7. For the more effectual carrying out of this act, the high eriff and deputy
high sheriff of the Territory, the sheriff and deputy sheriff of any county or city and
county, all police officers, and any authqnzed representative of any city, or county, or
city and county, or of the supenntendept of hydrography of the Territory may at all
times enter without warrant the premises whére an artesian well is situated or whereon
or wherein artesian water is used in order to procure such miormatl n or for such other

purpose as may be necessary.

Sec. 10. This act shall take effect from and after July 1,1917, A tD

A special item in the appropriation for the division df hydrography
provided $1,200 for ‘‘Expenses, water investigation,’”} to be used for
obtaining information regarding artesian wells. Since that time no
further appropriations for the purpose have been made.

[

COOPERATION. )
COOPERATION WITH THE TERRITORY OF HAWAIL

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

The principal features of this agreement are:

1. The United States Geological Survey assumes tl%e responsibility

of gathering, analyzing, and publishing the data. !
" 2. During the progress of the work all notes, maps, and data
gathered as a result of field studies are at all times open to inspection
by the representative of the Territory, and if they are not satis-
factory the agreement can be rtermmated

3. Accounts for payment of salarles, travel, a.nd bsistence, sup-
plies, or other expenses necessary to the completion of the work shall
be rendered in the manner required by the laws and regulations of
the eontracting parties, and youchers shall be-preferred to either
party for payment according ps it may be convenient or according
to the balance remaining in the respective allotments, o

1 The United States Geological Survey also choperated with the Territory of Hhwail in mapping séveral
islands. The wholevf theislands of Kanaj and| Oahu and a part of thedslend of wail have heen mapped,
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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 privnte 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 relmbursement to the
field men.

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

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

4. Records furnished by a cooper&ting 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. Speelal acknowledgment is due to the
following individuals and companies cooperating under plans 1, 2, and
3: Island of Kauai—Waimea Sugar Co., Kekaha Sugar Co., and
Princeville plantation; Island of Oahu—-Wa,hiawa Water Co.; Island
of Maui—Pioneer Mill Co. and East Maui Irrigation Co.

SCOPE OF WORK.

The investigations of the surface waters of the Territory are
not complete nor do they include all the streams and ditches that
might advantageously be studied. They include, however, as many
of the streams and ditches on the five 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
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time and money. In all engmeer\mg work there is a Jomt ‘beyond
which refinement is needless and wla.steful and this: sbaﬁe#nent applies
with especial force to stream-mea#urement work in Hawaii. It has
been found, however, that it is possible to obtain .data. which. are
sufficiently accurate, although many of those presented in this report
are for periods too short to yield definite conclusions..

Special intensive investigations ¢f the discharge of certain sbreams‘
which are of major importance for @omestm water supply, power, and
irrigation have been made.

Investigations of ditch seepage a.lpd other losses in certain localities,
were made in cooperation with private corporations.

Records were kept of the artesian heads on typical wells in the more
1mportant artesian areas on Oahu. ! !

DEFINITION [ OF TERMS. ’ ,

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

“Second-foot” is an a,bbrevmtlonl 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 fpot and the second are the units
used in making the physical deter*:nmatlons Other units may be
computed from this by the use of fa;etors 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
loeally. 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 1s dlstnbuted umformly, both as
regards time and area.

“Run-off in inches” is the depth to which the drama.ge u.rea would
be covered if all:the water flowing fr?m it in a given period were, con-
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served -and uniformly distributed on the surface. It is used for com-
paring run-off with ramfsll which is usuallry expressed in depth in
inches.

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

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

The following convenient approximate relations exist between
second-feet, million gallons per day, and acre-feet: 1 second-foot
flowing 24 hours equals about 2 acre-feet; 1,000,000 gallons equals
about 3 acre-feet; and 1 second-foot equals a,pproxmately two-thn'ds
millions gallon 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 the furrows, the age of the crop, and the skill and individuality of

the irrigator.
EXPLANATION OF TABLES.

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

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

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

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

The table of daily discharge gives the discharge in million gallons
per day corresponding to' the observed gage height as determined
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from the rating table; the 'number of significint’ figares
with the size of the dlscharge

In the table of monthly discharge the column headed “Maximum”
gives the flow for the ‘day when the total discharge was greatest.
This does not correspond to the rate of flow at the crest. of the flood
which is given under the heading ‘Extremes of discharge.”’ - Like-
wise in the column of “Minimum” the quantity given is the flow
for the day when the total discharge was least. 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 eolumns under these
heads are computed from the mean discharge in million gallons per
day.

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

ed varying

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

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

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

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

DIVISION OF WORK.

The data were collected and prepared for publication under the
direction of James E. Stewart, district engineer, Honolulu, Hawaii,
by Max. H. Carson, office engineer, B. F. Rush, W. C. Renshaw,
Reid Jerman, Robert Remington, E. M. Pickop, Karl Jetter, Sherman
B. Hall, E. E. Goo, John Kaheahu, Francis Kanahele, Keiji Suzuki,
and Miss Marie A. Davison. The manuscript was prepared by E. D
Burchard and reviewed by Max. H. Carson.
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- GAGING=STATION  -RECORDS.

ISLAN’D OF KAUAI
KAUAIKINAIA STREAM KEAR wn:nu, nvu

Locwnon —1 milé east of Kokee, 12 mileés north of Waimea (20 miles from Wame:
by road and trail), and 200 feet above Kokee, Mohihi trail. .

REecorps. AvamaBLE.—Jyly 1, 1919, to June 30, 1921. Miscellaneous measurement
1911-1916, '

GaaE.—Stevens continuous water-stage recorder,

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

CHANNEL AND coNTROL.—Rocky boulder-strewn bed and high rocky banks, Control
composed of large boulders. Subject to shift at high floods.

ExTREMES OF DISCHARGE.—Maximum stage recorded, 8.30 feet at 2.40 p. m. Decem
ber 24, 1920 (discharge, 380 million gallons per day or 588 second-feet); minimun
stage recorded, 1.77 feet at 5.30 a. m. August 9, 1920 (discharge, 0.26 million gallox
per day or 0.40 second-foot).

Drversions.—None.

Reevurarion.~—None.

OBsECT OF 8TATION.—To determine feasibility of high level (3,100 feet) dlverswz
to serve semiarid Territorial lands now idle on account of lack of water.

UrinizaTioN.~—After it reaches Waimea River low-water flow is used for power and
irrigation.

Accuracy.—Stage-discharge relation permanent throughout the year. Rating curve
fairly well defined below 14 million gallons per day. Operation of water-stage
recorder satisfactory. Records fair below 14 million gallons per day and poor
above that quantity.

‘

Discharge measurements of Kauaikinona Stream near chmea, Kauai, during the year
ending June 80, 1921.

Discharge.
Date. Made by— height

' (feet). | Second- allons

feet. per day

July 31 M. H. CarS0m.....coevenneveneniniieseennnssoncnnsscnscnanannnnnn 1.86 0.6 0.4
Aug. 24 |..... do.......... 2.2 7.6 4.9
Sept. 27 | J. E, Stewart 1.94 1.35 .85
Nov. 5| B.F.Rush., 1.93 1.25 .8
Dec. 12 |..... do ..... 2.17 3.4 2.2
Jan, 22 (.....do.......... 2.01 18.8 12.2
Mar. 15 | W. C Renshaw............ feeeeesnnnnen desersacescenosiacnns s 2.12 2.0 1.3
May 6| E. M. PiCKOD.uueeucureniieninearrensecoraranmasaccncennncnnsen 2.06 2.0 1.3
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KAWAIKOI STREAM NEAR WAIMEA, KAUAL ‘

Location.—3 miles northeast of Knudsen’s mountain house and 21 miles by road
and trail from Waimea.? . '

REecorDs AvarLaBLE.—April 13, 1909, to July 11, 1917, and July 1, 1919, to June 30.
1921, No record of value after December 17, 1916, until July 2, 1919.

GAGE.—Stevens continuous water-stage recorder installed August 4, 1919. Staff
April 13, 1909, to May 26, 1910; Friez water-stage recorder May 26, 1910, to
Octaber 11, 1911; Barrett and Lawrence water-stage recorder October 11, 1911,
to August 4, 1919.

DiscHARGE MEASUREMENTS.—Made by wading or from cable suspended near trail
crossing 300 feet downstream.

‘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,
boulders. Shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.35 feet at 12.30
p. m. January 16 (discharge, 740 million gallons per day or 1,140 second-feet);
minimum stage recorded during year, 1.39 feet at 5 p. m. June 27 and 10.40 a. m.
December 2 (discharge, 2.0 million gallons per day or 3.1 second-feet).

1909-1921: Maximum stage recorded during period of record, 15.2 feet Decem-
ber 18, 1916 (discharge not determined); minimum stage recorded in November
and December, 1919,

DiversioNs.—None.

ReaurATiON.—None.

OBJECT OF STATION.—T0 determme feagibility of diverting flood water into high-level
(3,100 feet) ditch to serve Territorial lands now idle on account of lack of
irrigation.

UriuizarioN.—After it reaches Waimea River, low water is used for power and
irrigation.

Accuracy.—Stage-discharge relation changed by flood of January 16. Rsting curve
to January 16 well defined below 10 million gallons per day and fairly well defined
up to 30 million gallons per day. Rating curve from January 17 well defined
below 30 million gallons per day and fairly well defined up to 60 million gallons
per day. Operation of water-stage recorder satisfactory throughout the year.
Records good. -

Discharge ‘measurements of Kawaikoi Stream near Waimea, Kauai, during the year
ending June 30, 1921.

Discharge.
Date ‘Made b; ' hateht

ate. (-] P— . . (9 N

: 4 (feet) Second- %lggg

feat, 8!

per day.
Lod|  149| g6
2.38 4 2.5
1.8 13.7 8.8

181 1.7 7.6
2.60 ro 30.5

2,50 “.5 2

L77 8.5 5.5
1.80 9.6 8.2

2 This supersedes distances previously published but represents same location as old station.
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the year ending June 30, 1921.

Discharge, in million’ gallons per day, of Kawaikoi Stream near Waimea, Kauai, for
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12 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

WAIAKOALI STREAM NEAR WAIMEA, EAUAL

LocaTion.—150 feet below Kokee-Mohihi trail, a quarter of a mile below Waiakoa

camp, and 12 miles northeast of Waimea (22 miles from Waimea by road and trail

RECORDS AVAILABLE.—April 13, 1909, to December 4, 1912, and July 1, 1919, to Jun
- 30, 1921. Occasional measurements 1913 to 1917 reported as miscellaneous.

GaeE.—Stevens continuous water-stage recorder installed July 30, 1919. Staff gag
April 13, 1909, to December 4, 1912.

DiscHARGE MEASUREMENTS.—Made by wading or from cable suspended near trail.

CHANNEL AND cONTROL.—Channel, s series of pools with mud and silt bottom divide:
by rapids of boulders and cobblestones. High sloping banks covered with fern
and underbrsh. Control, large boulders, not subject to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.60 feet at 2.2
p. m. January 16 (discharge, 304 million gallons per day or 470 second-feet); mini
mum stage recorded during year, 1.31 feet at 10.40 a. m. J anuary 7 (discharge
0.73 million gallons per day or 1.15 second-feet).

1909-1921: Maximum stage recorded during period of record, January 16, 1921
Minimum stage recorded, 1.45 feet (old staff gage), November 29, 1909 (discharge
0.4 second-foot or 0.3 million gallons per day).

Diversions.—None.

Reeuration.—None.

OB3ECT OF STATION.—T0 determine feambﬂlty of diverting flood water into high-leve
(3,100 feet) ditch to serve Territorial lands now idle on account of lack of irrigation

UrizazatioN.—After it reaches Waimea River low water is used for power and irriga
tion.

Accuracy.—Stage-discharge relation changed by flood of January 16. Rating tabl
used to January 16 well defined between 0.5 million gallons per day and 15 millio:
gallons per day. Rating table used from January 17 fairly well defined up to 3

. million gallons per day. Operation of water-stage recorder satisfactory. Record
good.

Discharge measurements of Waiakoali Stream near Waimea, Kauai, during the year endin

June 30, 1921,
Discharge.
Date Maée hGiﬁf
ate. by— eight
v (teet). | Second- | Milion
feet. per day.
1.41 1.85 1.2
2.28 13.5 8.7
1.50 1.9 . 1.3
1.52 2.3 1.6
3.28 45 0
2.56 17.4 1.2
1.75 6.0 3.9
1.55 3.7 24
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14 SURFACE WATER SUPPLY OF HAWAIL, 1920-21.

KOAIE STREAM AT ELEVATION 3,700 FEET, NEAR WAIIIL. EAUAL

LocaTioN.—At elevation 3,700 feet 4 miles east of Mohihi station, a mile below swamps
and 13 miles northeast of Waimea (27 miles by trail from Waimea by way of
Kokee).

REcORDS AvAILABLE.—July 1, 1919, to June 30, 1921.

Gage.—Stevens continuous water-stage recorder; installed September 5, 1919.

DisceARGE MEASUREMENTS.—Made by wading or from cable 200 feet upstream from

" gage. '

CHANNEL AND coNTROL.—Channel covered with boulders and cobblestones and
flanked by steep high banks; straight for 100 feet above and 400 feet below station.
Control is bedrock across stream forming low falls. . Right end is low and blocked
by cobblestones and boulders which may shift slightly. Conrol is too wide to
be very sensitive at low stages.

EXTREMES OF DISCHARGE.—Maximum stagg recorded, 5.70 feet at 12.40 p. m. anuary
16 (discharge estimated, 3,230 million gallons per day or 5,000 second-feet);
minimum stage recorded, 0.47 foot from 1 to 2 a. m. July 7 (discharge, 2.1 million
gallons per day or 3.2 second-feet).

1919-1921: Maximum stage recorded January 16 1921. Minimum stage
recorded September 28, 1919 (discharge, 1.3 million gallons.per day or 2.0 second-
feet).

Diversions.—None.

ReeuraTioN.—None. .

OBJECT OF 8TATION.—T0 determine amount of flood water available for storage for use
in irrigating high-level lands above Waimea and Kekaha.

UrrLizaTioN.—After it reaches Waimea River low water is used for power and 1rngatmn

Accuracy.—Stage-discharge relation changed by flood of January 16, Rating curves
both fairly well defined between 2-and 80 million gallons per day. Operation of
water-stage recorder satisfactory. Records good.

Discharge measurements of Koaie Stream at elevation 8 0‘700 Jeet, nedr Waimea, K‘auai

during the year ending June 30, 1921.
‘ Discharge.
, G &
Date. . Made by— neight | -
v (feet). | Second- | MiHton
. feet.
e per day.
0.50 28 B2
X4 Zel| o g'.iss
R L
Rl W {ecB
.61 00| ‘&5
.56 7.4 4.8
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16 SURFACE WATER SUPPLY OF HAWAII, 1920-21,

WAIALAE RIVER AT ELEVATION 3,700 FEET, NEAR WAIMEA, KEAUAL

LocaTioN.—At elevation 3,700 feet, 2 miles below swamps and 15 miles by trail
northeast of Waimea, by way of Gay’s mountain house.

RECORDS AVAILABLE.~—January 26, 1920, to June 30, 1921, at present site, and August
1, 1910, to January 25, 1916, at old site 2 miles downstream from present location.

Gage.—Stevens continuous water-stage recorder.

DrscrARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel, rocky boulder-strewn bed with steep high banks;
straight for 300 feet above and 100 feet below station. Contral solid rock shoulder
about 15 feet below intake.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.44 feet at 1.30
p- m. January 16 (discharge, estimated at 4,500 million gallons per day or 6,960
second-feet); minimum stage recorded during year, 0.86 foot at 11 p. m. June
24 (discharge, 3.3 million gallons per day or 5.1 second-feet). ¥

1920-1921: Maximum stage recorded January 16, 1921; minimum stage recorded,
0.75 foot at 1 a. m. May 17, 1920 (discharge, 2.4 million gallons per day or 8.7
second-feet).

Diversions.—None.

Reauration.—None.

OBsECT OF sTATION.—T0 determine amount of ﬂood water avmlable for storage for
use in irrigating high-level lands above Waimea and Kekaha.

UrmzaTioN.—After it reaches Waimea River low water is-used for irrigation.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined
between 2 and 150 million gallons per day. Operation of water-stage recorder
satisfactory. Records good.

Discharge measurements of Waialae River at elevation 3,700 feet, near Waunea, Kauat,
during the year ending June 30, 1921.

Discharge.
Date hG‘ et
ate. Made by— , elg

4 (feet). | Second- glainll‘i)gg

. feet per dsy
1.00 7.8 4.8

1.82 164 67
1.16 12.0 7.8
110 9.3 6.0
1.27 19.0 12.3
1.37 29 18.7
1.03 7| 5.0
94 6.3 4.1
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18 SURFACE WATER SUPPLY OF HAWAII, 1920-21,

WAIALAE RIVER AT ELEVATION 800 FEET, NEAR WAIMEA, EAUAL

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

REcorps AvatiABLE.—December 31, 1915, to January 15, 1921, when station was
discontinued. Data from December 19, 1916, to June 30, 1918, have been re-

. vised in Water-Supply Paper 515. -

Gage.—Gurley printing water-stage recorder. . .

D1sCBARGE. MEASUREMENTS.—Made by wading or from cable..

CHANNEL AND CONTROL.—One channel at all stages; straight for 120 feet above and
200 feet below gage; right bank sloping and brushy; left bank vertical and clean.
Control eomposed of boulders, shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.30 feet at
11.30 p. m. December 23 (discharge, about 1,020 million gallons per day, or 1,580
second-feet); minimum stage recorded during year, 0.67 foot, from 9 to 12a. m,
July 10 (diecharge, 2.7 million gallons per day or 4.2 sécond-feet).

1915-1921: Maximum stage recorded, 6.55 feet at 10.30 p. m. December 18,
1916 (discharge, approximately 1,700 million gallons per day or 2,630 second-
feet); minimum stage recorded, on July 10, 1920.

Diversions.—None.

REecuLAaTION.—None.

Oprect OF sTATION.—To determine discharge above all diversions. Territorial

" land and water leased to Kekaha Sugar Co.

Uriuization.—Water used for irrigation of sugar cane, rice, and taro, and for do-
mestic supply. i

AccURACY. ~Stage—dmchargp relation not permanent but unchanged during period
July 1, 1920, to January 15, 1921. Rating curves fairly well defined. Operation
ofwater-stagerecordersatisfactory. Recordsfair.

Diischarge measurements of Waialae River at elevation 800 feet, near Waimea, Kauat,
during the year ending June 30, 1921.

. Discharge.
Made b hoiet
Date. — o .

v (feet). | Second- m

feet. | for day.
0.70 47 3.1
1.5 4.5 M5
-96 121 7.8
1.26 204] - a8
1.30 25,5 16,4
L2 81 35
.58 15.0 (%
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Dzscharge, in million ganom per “day, of Waialae River at'elevation’ 800 feet near
Waimea, Kauas, for the year ending June 30, 1921.

Day. L -July. | Aug. | Sept. | Qet. | Nov. | Dec. Jan.
5.0- 5.8 55| 7.2 8.1 10.7 1.5
5.5 4.8 1.8 47 16.9 7.4 18.6
4.7 5.6 18.6 14.2 3 © 9.1 2t -
3.8 1541 -.9.4 8.3 1.8 8.1 42
3.4 7.2 |6.8 6.0 7.0 81 178
3.1 , 4.8 5.6 5.8 5.8 23 225
3.0 3.7 30 39 31 17.5 68

28| 32| 155| 13.2| 73 65 130
2.8 3.0 19.5 8.1 13.8 28 - 93
28 3.0 28 58| 13.5| -48 73
3.1 4.0 28 7.0 15.8 189 72
14.2 6.7 39 35 8.8 1.8 114
8.9 23 13.5 b 7.0 144 123
4.7 7.9 8.1 15.0 6.0 58 415
27 4.4 7.0 48 5.5 25 415
17.6 3.5 53 28 50
31 8.8 13.8 47 4.7
9.1 8.6 21 4.7
58 . . 7.8 11.8 4.8
6.6 8.2 2 7.8
6.2 5.8 15.8 7.2
521 6.6 19.1 18.8
4.4 |. 129 13.1 14.4
3.8 . 178} ' 88| 20.0
3.5 148 78| 185
31 (... . 22 - 6,64 . 30,

3.0 15.8 9.1 126 23
5.3 29 7.2 9.6 9.6
12.9 15.5 5.8 6.8 21

- 66| 18| 99! 55| 2
52 6.0 ....... 5.2 foeennnn

orE.~Norecord Aug. 18-26. Discharge estimated by comparison with Waialae River at elevation 3,700
lect, at about 23 million gallons per day.

Mm&kiy discharge of Wailae River near Watmea, Kauai, at elevation 800 feet, far the
year ending June 30, 1921.

Discharge. - Total ran-off.

Month. Million gallons per day. o :
\ Seaond- |- pyon | Adre- .

’ Maximum, | Minimum. | Mean, | (mesn). gallons. feet. .

ga 638
1,220

447 1,370
525 1,610
474 1,450
1,350 4,180
2,000 6,140




20 SURFACE WATER SUPPLY OF HAWAIIL, 1920-21.

KERAHA DITCH AT CAMP NO.1, NEAR WAIMEA, EAUAL

LocATIoN.—800 feet below intake and 85 feet below Kekaha Sugar Co.’s weir, 8 miles
by trail north of Waimea.

Recorps avAamaBLE.—October 26, 1917, to June 30, 1921. Staff at flume No. 4, one
mile below intake, March 18, 1916, to August 2, 1917; weir, 85 feet above present
site, November 8, 1907, to June 30, 1915. .

Gaee.—Vertical staff; read by Pokina Tanaguchi.

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

CHANNEL AND conTrOL.—Ditch about 9 feet wide cut in soft lava rock; straight for
100 feet above and below gage. Control is concrete-lined section of ditch and
probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.65 feetat 7 p. m.

January 4 (discharge, 67 million gallons per day, or 104 second-feet); water shut
off December 25 to 28.
1907-1921: Maximum stage recorded in January, 1921. Water occasionally
shut off,

Drversions.—Ditch diverts part of flow of Waimea River.

REeeuLATION.—By head gates,

OBsECcT OF STATION.—T0 measure water diverted from river by ditch. Land and
water owned by Territory and leased to Kekaha Sugar Co.

UriLization.—Water used for irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation practically permanent. Curve well defined
above 10 million gallons per day. Gage read to hundredths twice daily. Re(!"

ords good for all stages.

- Discharge measurements of Kekaha ditch at camp No. 1, near Wmmea, Kauat, durmg
the year ending June 30, 1921, )

Discharge.
Date Made b b?élet .
ate, | . e by—
S : | (foot). | Seoond- | Mo
feet. per day.

§o 00900010
BVBRBES
2
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Discharge, $n million-galions per-day, of Kekaha diteh at camp No. 1, neay, Wairaen, Kauat,
for the year ending June 30, 1921. ‘

s L
ro L

Dsy. TJuly. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan, | Feb. | Mar.. fﬁpr.*l":l&ay‘. June.

51 53 43 48 | 59 7.6 | 125 59 86| - 587 34

40 45 45 8 | 53 12,5 | 12.5 62 .86 43 32

43 59 59 59| 53 26 12,5 7] 48)° 43 32

50 53 37 59| 48 45 12.5 62 | ﬁ .82, 35

53 45 31 43| 45 51 12.5 65 62 32

37 37 30 37| 65 67 13,2 67 56, 62 30

32 59 59 50| 65 19.4 12.3 67 5 48 30

28|, 50| 59 59 | 65 38 125, 65 59 40 | 30

28 59 45 59° 65 26 19,4 62 62 45 29

32 59 36 59| 65 23 30 5% 62 10 31

32 59 32 59| 65 21 31 51 62 37 29

40 891 59 59| 65 28 .| 35 51 53 35 37

59 59 59 48| 65 19.4 | 45 43 & 37 56

45 59 53 431! 65 48 © 62| 38 56

59 51 38 | 65 48 51 40 51 36 45

59 26 59 59 65 | 34 | 51 51| 56 40

59 48 59 32| 62 7.6 67 62 32 45

51 59 59 31| 59 55| 51 67 62 | - 48

40| 45 58 59 45 53 6.5 | 51 53 51 31 37
43| 48 43 53 59 | 45 6.5 | 51 5 45 40

13 59 53 59 81| 45 7.6 [ 81 53 53| 34 32

40 40 56 5| 51 2.8 . 89 53 40| . 30

37 59 59 51 59 | 45 82| 51 53 48 36 29

34 59 50\ 48 59| 28 6.5| 56 67 .. 3. 29

32 50 45 59 ).eeen..| 9,81 58 67 62 32 31

50 59 49 L 1.0| 56 .67 56 '3 32

59 51 59 59 |..co.n 10.2 | 56 51 32 31

37 59 40 50 86)....... 1.8 | 56 " 59 51 35 38

59 35 40 59| 48| 1.8 |....... 67 51 35, 45

59 53 35 59| 4.8 9.5|. 67 56| 37 43

40 45 [eeoenn 40{.......| 5.0} 10.2|. 67 |ceeen-n 38 {eeu..

No1E.~~Jan. 17 and 18 only one reading a day. No flow Dec. 25-28

Monihly discharge of Kekaha ditch at camp No. 1, near Waimes, Keauai, for the year
ending June 30, 1921,

Discharge. Total run-off.
Month, Million gallons per @y. sef;tn a - Acre.
. s | feet:
Maximum. | Minimum. | Mean. (mean). m B ' . “
Iy % |- 47| 62.0 1,200 | 3,80
Bl B | el Eo| el £a
5 30 490 %3 B 1;% 4680
5 | 31 521 | 7806 {1 LBeG} & s800
65 4.5 50.0 78.8 1,380 4220
67 5.5 20.8 32.2 646 1,980
56 125 3.6 | .58.0 1,060 3,220
67 40 58.8 91.0 1,820 5,590
62 45 55.5 85.9 1,660 5,110
62 3 30,8 61.6 L 240 3,790
56 29 36.1 56.9 1,080 5 320
67 45 451 69.8 16,300 | 50,000




22 SURFACE WATER SUPPLY OF HAWAIL, 1920-21,
KEEAHA DITCH nn.ow PUNNEL KO, 12, NEAR WAINEA, KAUAL:

LocatioN.—7% miles below intake, 2 miles by trail from Wajmea, and half a mile
below. diversion for Waimea domestic supply.

REconns AVAILABLE.—April 7, 1908, to November 30, 1914, and July 20, 1916, to
" June 30, 1921.

Gaee.—Vertical staff.

DISCHARGE MEASUREMENTS.—Made from bridge 100 yards belpw gage

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.60 feet at 8 a. m.
January 15 and 16 (discharge, 50 million gallons per day or 77 second-feet); mini«
mum stage, water shut off December 25 to 31.

1916-1921: Maximum stage recorded, 4.0 feet March 1-2, 1919, (discharge,
53 million gallons per day or 82 second-feet): minimum, water shut off occasionally.

Diversions.—Small amount is diverted above station for domestic supply and
occasionally for irrigation of rice and taro.

ReeuraTioN.—By head gates.

OBJEcT oF sTaTiON.—To determine discharge above first important lateral, also
determine ditch losses between intake and station. Territorial land and water,

UrtuizatioN.—Water used for irrigation of sugar cane, rice, and taro and for domestic
supply.

Accuracy.—Stage-discharge relation changed slightly December 24. Rating curves
well defined from 10 to 50 million gallons per day, used July 1 to December 24.
and December .25 to June 30. Gage read to hundredths once a day. Records

good.

Discharge measurements of Kekaha ditch below tunnel No. 12, near 'Waimea, Kauaz,
during the year ending June 30 1921.

. I Discharge.
Date. Made by— heig?t
4 (feet). | Second. | Miltion
feet. | 8810n8
per day.
2.30 41 26.5
2.42 42.5 21.5
3.16 61 39,5
3.22 85 . 42
3.43 66 43
3.05 84 4L5
2.26 45 2g

“Kekaha ditch a.t weir below, tunnel Np. 12, near Waimea, Kaual” in ‘Watef:
mox l"ﬁm “Kekahamditch af tunnel No, 12, neat Waimea, Kauai” in Wawr-ﬂupply P@%%\
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24 SURFACE WATER SUPPLY OF HAWAIIL, 1920-21,

WAIMEA DITCHE NEAR WAIMEA, XAUAL

'*“Locu[on .—1% miles below intake, at lower portal of tunnel No. 22, 2} miles north of
Waimea, and 1} miles below old station.

Recorps AvarLaBLE.—March 20, 1916, to June 30, 1921, at present site. November 4,
1911, to September 30, 1913, at old location at ditch intake, 1} miles above present
location. Station was reestablished February 28, 1916, but there was no gage
height reading till March 20, 1916. Station was discontinued June 30, 1921,

Gage.—Vertical staff. .

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

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.45 feet at 9.15
a. m, August 21 (discharge, 8.0 million gallons per day or 12.4 second-feet); mini
mum stage recorded during year, 0.10 foot at 6.50 a. m. February 6 (dxscharge,
0.1 million gallons per day or 0.15 second-foot).

1916-1921: Maximum stage recorded, 1.50 feet at 7. 35 a. m. November 11, 1919
(discharge, 8.4 million gallons per day, or 13.0 second-feet), minimum stage
recorded, ditch occasionally dry.

Drverstons.—Ditch diverts from Waimea River.

Recuration.—None.

Osrecr oF sTATION.—To determine amount of Territorial water diverted for Waimea
plantation (fee simple land).

UrmuizaTion.—Water used for irrigation of sugar cane and for domestic supply.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined above 1 million gallons per day. Gage read to hundredths twice daily.

Records good.
Discharge measurements of Waimea ditch near Waimea, Kauai, during the year ending
June 80, 1921.
Discharge.
Date | Made e ‘
ato. . by— . e -
v (fect). | Second- | MBlion
foet. pger o
y.
.03 6.8 4.4
1.00 6.3 4.1
1.16 8.1 5.2
.82 4.3 2.8
.38 .75 .45
0 5.5 3.5
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26 " SURFACE WATER SUPPLY OF HAWAII, 1920-21,

HANAPEFPE RIVER AT EOULA, NEAR ELEELE, KAUAL

Locatron.—Immediately below junction with Manushi Stream, 500 feet below siphon
at Koula, and 5 miles north of Eleele:

RECORDS aAvamaBLE.—May 13, 1917, to January 22, 1921. August 16, 1910, to De-
cember 15, 1916, at old site half a mile above present gage. Station was dis-.
continued January 22, 1921.

Gaee.—Vertical staff gage; read by D. E. Horner. Friez wat.er—stage recorder at old
gite carried away by flood of December 18, 1916.

DiscHARGE MEASUREMENTS.—Made by wading at gage.

CHANNEL AND cONTROL.—Boulders and gravel; shifting in floods. One channel at
all stages; straight for 1,200 feet above and 300 feet below station. Left bank
high and steep; right bank low and slopmg and is overflowed at high stages.
Both banks covered with brush.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.50 feet at
9 a. m. January 17 (discharge, about 3,300 million gallons per day or 5,100 second-
feet); minimum stage recorded during year, 0.50 foot from 5 p. m. July 7 to 5 p. m.
July 9 (discharge, 8.6 million gallons per day or 13.3 second-feet).

1910-1921: Maximum stage at old station above inflow of Manuahi Stream
occurred December 18, 1916 (water-stage recorder and shelter carried away by
flood and stage not recorded) (discharge in excess of 5,000 million gallons per day);
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 dltch and a small ditch for irrigation of rice divert part of
flow above station.

RrauraTioN.—By diversions only.

OsBsEcT oF sTATION.—To0 determine discharge of stream at boundary between fee
gimple land above and Territorial lands below.

UrnuzaTion.—Part of flow diverted for irrigation of sugar cane, rice, and ta.ro

Accuracy.—Stage-discharge relation not permanent, but shifts confined within nar-
row limits. Rating curves fairly well defined between 10and 200 million gallons
per day. Gage read to hundredths once daily. . Records fair. ‘

D@scharge measurements of Hanapepe River at Koula, near Elecle, Kauai, during the year
ending June 30, 1921.

Discharge.
D .te Made b hGa it
ate, o €1
¥ (fost). | Second- | Million
feet. -| B oy
0.55 13.4 8.7
1.26 il "
120 60 © 388
.92 40 2.5
1.92 169 W00 .
1.80 131 85
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Ducharge, in mz}lm\gaﬂm jpr tggy, of .HampefczR a& Kaq}q, weogn Eleele, Kauai,

e

Day. July. | Aug. | Sept. | Oct. | Nov: | Dee.’ | Jan
13.0| 18.8| 164 3.0 47 | '148 104
10.3] 188 121 - |- 4 {-:33. }:.1%0 116
10.0| 45 | 134 15.2] 8 1.9 1
‘0.4 . { B8 {7169 ‘4 | 2B il
89| . 166 348| 166 28 3 . 810
8.9 125} 17.5) .53 | -13.0) 46 300
86| 10.8| 350 88 16.6 | 20.0| 1,690
86| 96| 4 35 41 | 10| 1,570
86| 2 | 315 | 188 % 49 300
1.3 1L6| 128 130] 39 K] 350
21 9.6 121 7 2 83 325
200 57 33 | 210 | 5.9 )+ 46 - 376
J11.6.| .230 2% 11@;1 | 1301 250  300°
10.0| 14.8| 180 1751 19| 116 375
@ 125 125 376 | -11.4 68.. 910
200 10.3| 9 14| 43 | 2,300
9. | 14| 1O 8| 3 .21
21 % 12.5 21 525
13.0| 148| 13.71}. 8 16.6, 890
48] 1L6| 144 13. 325
‘{6.6 240 1.9 280
16| 116 2
9.6 200 a
93] 172 42
8.9 94 | iW
18.8| W0 | 33
20 |5 | fne
49 14.81|" Jig
180 1.9 30
49 T R

Monthly discharge of Hanapepe River at Koula, 'rwar Eleele, Kauai, for the year ending

June 30, 1921 '
Discharge. Total run-off.
Month, i . : . -
on' Million gallons per day Se;:mtl a- Acte.
62 Y feet. .
Maximum. | Minimum, | Mesn. | (WesD). gallots ' .
e 450
90| 590
2160 | 6640
2,510 7.710
n20| 3720
3370 | 10,400
14500 | 20,300
2,200 | 59,200




28 SURFACE WATER SUPPLY OF HAWAII, 1020-21.

HANAPEPE DITCOH AT KOULA, NEAR ELEELE, KAUAIL

LocaTtion.—At first flume below siphon at Koula, 4 miles below intake and 4} miles
north of Eleele.

RECORDS AVAILABLE.—January 25, 1910, to June 30, 1921 when station was dis-
continued.

Gage.—Vertical staff; read by D. E. Horner.

DiscHARGE MEASUREMENTS.—Made in flume.

OHANNEL AND coNTROL.—Wooden flume; straight for 50 feet above and 100 feet below

- gage; some vegetal growth on bottom and sides of flume. Control fairly per-
manent.

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 3.18 feet at 7. 30
a. m. June 15 (discharge, 35 million gallons per day, or 54 second-feet); ditch
occasionally dry.

1910-1921: Maximum stage recorded during period of record ¢ 3.20 feet at 7
a. m. April 10, 1918 (discharge, 36 million gallons per day or.56 second-feet);
ditch occaaionally dry. .

Diversrons,—Diverts part of flow of Hanapepe River.

ReguraTioN.—By head gates.

OBsECT OF STATION.—T0 determine discharge of ditch at boundary between fee
simple land above and Territorial land below.

UrtiLizaTioN .—Water used for domestic supply and for irrigation of sugar cane,

Accuracy.—Stage-diseharge relation practically permanent. Rating curve fairly
well defined, Gage read to hundyedths once daily. Records fair.

Discharge measuremenis of Hanapepe ditch at Koula, near Eleele, Kauai, during the
. year ending June 30, 1921.

Discharge.
Dat | b o ot '
ate. Made by—
v (foeb). | Second- | Millon-
feet.
per day.

41,5 €n
53 34.5
49 3L5
47 30.5
4 28.5

¢ Supersedes erronaous figure published in Water-Supply Papers 430, 445, 465 and 485.

P

by g *%}Ui“‘g&% H*&b LY

G wlb g affe Wt ol e
LU

W'"*E e cae e



‘ISLAND OF KAUAL" ‘ 29

Discharge, tn million gallons per dey, of ‘Honapepe diteh at Koule, ‘neat: Elecle, Kauai,
Jor the year ending June 30, 1921. . .

- Day. July. | Aug. |'Sept. | Oct: | Nov. | Dec. | Jan. } Feb. | Mar.-| Apr. | May. | June.
32 32 32 31 321 31 31| 29(.33 29
32 32 32 32 32| 31 32 29| 32 29
29 32 32 32 3214 31 c 32 21 33 © 20
gg 32 32 32 33 31 32 2% 33 31
$ 32 32 32 32| 32 32 3 32 - 29
25 32 32 32 321 32 32 29
25 32 32 32 32! 32 32 31
2% 30 32 32 321 32 32 20
24 32 2| 32 32| 32 32 28
24 30 33 32 -32 | 32 .32 28
29 28 32|32 381} 32 32 28
33 32 32 32 30| 32 32 32
32 32 24 32 2| 33 C 3%y 33
28 32 32 32 28 | 32 132 32
32 29 32 33 29| 32 31 35
32 28 32 33 28 | 32 32 cern 32
33 32 32 32 281 32 33 33
2 32 32 32! .30 32 32 321 128 32
*31 32 32 33 32| 29 32 32| 31 32
32 28 31 32 32| 32 32 33 3% 31
32 32 30 33 32 ' 32 3
30 32 32 33, 32| 31 , 31
28 32 32 321 33| 32 31
b 33 32 32 213 31
25| 32| 32 32| 33| 29 33
28| 3| 2 , 81 3| 2 32
31 ' 32 32 29 321 29 32
32 32 32 < 2| 83(.32 .|. 32
32 321 32 gﬁ 3| 32 33

R R ] © 831 31 33
2 :@|..... 29 |.eeeee] 30 Loenal

NoTE.—Water turned out of ditch as follows: July 18, 7 hourspleptember 13, 6 hours; :a'ndrééptemlier 26,
q hours. Discharge interpolated April 29 and May3i. No flow on days for which discharge is not given.
Monthly discharge of Hanaepepe ditch ut Koula, near Eleele, Kauat, for the year ending
o June 80, 1921.

- Discharge. Total run-off.
. 7-".
. Month, 3 Million gallons per day.
Y Sefcegrtxd- Mi&lion %01;&
T 4 ons. |, feet.
Maximum., | Minimum. | Mean. (mesn). “gs - ..
Tuly (30-17/28 48S) . ereernnn. 33 B 205 46| | els| 270
S| 8 B B & B %
mber 3
Oclt):ober .......... :...?.S ..... 31 - b2 32.1 4.7 994 3,050
November. .covoveeeniunnna. 33 28 3L2 48.3 931 2,870 -
December (27 days)......... 33 12.8 29,1 45.0 785 2,410
January (5 dngg) .......... 29 22 23.6 36.5 118 362
February (15 days)........ 32 15.2 26.2 40.5 303 1,210
March..ooooeiiiiiiiaaaans 33 29 3L7 49.0 982 3,020
Aprl, ... 33 28 3.8 49,2 955 2,930
¥ (24 days) 33 12.8 30.7 4.5 738 2,260
........................ 35 28 3L0 48.0 931 2,850
The period (314§ days)..-..... 35 12.8 30.7 4.5 9,650 [ 29,600
55068—24—wsp 535——38
Tve oy i« PUBLIC PROPERTY
be ooy and is net te
fomeved from the oficial fliss, PMVATE POSsSESSION
IS UNLA )
L WFUL (R. S. Suo. Vo!_ 2. pp. 360' su 749.) ~ -
-



30 SURFACE WATER SUPPLY OF HAWAII, 102021,

MANTAHI STREAM AT KOULA, NEAR ELEELE, KAUAL

LocaTioN.—100 feet above confluence with Hanapepe River at Koula 5 miles north
of Eleele. .

RECORDS AVAILABLE.~—May 13, 1917, to December 23, 1920, when station was dis-
continued.

Gace.—Vertical staff, read by D. E. Horner,

DiscHARGE MEASUREMENTS.—Made by wading at gage.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.20 feet at
6 a. m. December 13 (discharge, over 190 million gallons per day, or 294 second-
teet); stage was considerably higher on December 24 when gage was washed out.
Minimum stage, 0.21 foot 5 p. m. August 11 (discharge, 0.65 million gallons per
day or 1.0 second-foot).

1917-1920: Maximum stage recorded over 6.00 feet at 5 p. m. January 15, 1920
(discharge, over 810 million gallons per day or 1,250 second-feet); minimum stage
recorded, 0.20 foot June 24, 1919 (discharge, 0.05 million gallons per day or 0.08
second-foot).

Diversrtons.—None.

RecuratioNn.—None.

Omseor oF sTATION.—To determine discharge of stream in connection with water
rights of Territorial lands below. Water rises on fee simple land.

UriLizatioN.—Manushi Stream empties into Hanapepe River; part of flow- of latter -
is diverted for irrigation of sugar cane, rice, and taro.

Accuracy.—Stage-discharge relation not permanent. Rating table fairly well defined
between 0.3 and 30 million gallons per day. Gage read to hundredths once daily.
Records fair.

Discharge measurements of Manuahi Stream at Koula, near Eleele, Kaum, during the year
ending June 30, 1921

N

Discharge.
. : Gage
Date. Made by— heglt
’ (feet). | Second- gal.lms
feet. per day.
0.26 1.3 0.85
W72 13.3 8.6
.70 8.8 5.7
.60 5.1 3.3
1.25 41.5 n

]
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32 SURFACE WATER SUPPLY OF HAWAIIL, 1920-21,

SOUTH FORK OF WAILUA RIVER NEAR LIEUE, KAUAL:

LocaTtioNn.—Two-thirds mile above Waiehu Falls at original location (moved one-
third mile downstream on November 18, 1918) and 7 miles northeast of Lihue.

REecorps AvaiLaBLE.—December 10, 1911, to June 30, 1921.

Gaee.—Stevens continuous water-stage recorder installed November 19, 1918, Fnez
water-stage recorder December 19, 1911, to November 8, 1918. Staff gage readings
December 10-16, 1911.

DiscHARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND CONTROL.—One channel at all stages, straight for 600 feet above and
300 feet below station; right bank steep and high, left bank slopes gently. Con-
trol composed of solid rock ledge somewhat shifting owing to boulders lodging in
water-worn grooves at left end of control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.40 feet at 11.30
a. m. January 16 (discharge, 23,500 million gallons per day, or 36,400 second-feet);
minimum stage recorded, 1.11 féet at 8 p. m. June 11 (discharge, 7.2 million
gallons per day or 11.1 second -feet).

1911-1921: Maximum stage recorded, 11.25 feet at 7.25 p. m. J&nuary 16 1920
(discharge, 29,000 million gallons per day or 44,900 second-feet); minimum stage
recorded, 2.06 feet (on old gage) at 6. p. m. October 7, 1918 (discharge, 2.8
millions gallons per day or 4.3 second-feet).

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

ReauratroN.—By diversions above station only.

Osyect oF statioN.—To determine feasibility of diversion for homesteads after stream
enters Territorial lands. ‘

Urization.—Water going to waste, except a sma,ll amount used for ungatlon of rice
and taro. ’

Accuracy.—Stage-discharge relation practlcally permanent. Rs.tmg curves well
defined between 4 and 15,000 million gallons per day. Operatlon of water—stage

* recorder satisfactory except March 29 to May 3. Recordsgood. -

Discharge measurements of South Fork of Wailua River near Lihue, Kauai, during the
year endmg June 30, 1921.

i . Discharge.
Dat : Made b hote o
ate, . () — ) [} \1
= e (feet). | Second. | Million
feet. 8
per day.

PR
ERRIIBRE:
8
&
o
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Discharge, in -milkion gallone per duy, of South Ferk of  Wailua Rwer near Likue, Kauai,

Jor the year ending June 80, 1921.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec.,| Jan, | Feb. | Mar. | May. | June.
29 18| 41163 219 | 63 32
27 98 911129 L 167 | 101. - 17:9
31 gg 80 | 155 146 | 54 25

62 | 114 136 | 46 25
53 52} 50| 77 136 | 43 13.5
32 62| &7 us | 40 | 75 113
22 360 | 108 | 196 08| 36 | 3¢ 13.2
17.9 | 123 | 115 169 108 3¢ |27 12.2
21 21 58| 77 97| 33 2 | 1.3
7.9 16 4“4l 73 90| 32 | 19.2| 9.2
191 50 g{aj 100 31 17.3 7.9

L2041 123 89| 30 1637 28

95| 64 45 &1 27. 8 | 125

70 62| 42 w2 gg 52

64| 140| 29 00| 4 2 39

154 155 | 28 83| 24 ‘23 24

69| 320 17.9 74| 78 | 19.2{ 37

52 ] 19.21 24

87 - 54 21

53 28 2r
47 .25 o) ; 160
58 33 13.8
48 19.2} 13.8
70 17.3] 1.8
81 8.3 | 18.4
140 13.5 19.8
78 12.6 | 18.6
50 33 | 160
46 54 "1 16.0
. 66 42 1.5
Blo...iiigin | 32 187 | 30 oeeenes

" Nore.—No recérd Dec.6-8 dnd Mar. 20 to Ma§'3. Dischiarge sstimated for Dec.¢-8 by comparison with

flow at ather Wilua River station amd with flow of Apaliala River, at 160.million galions per day.
Monthly discharge of South Fork of Wailua River near Lihue,

Kauai, fbr the year énding

June 30, 1921.
Discharge. Total run-off.
Month. Million gallons per day. N
Se}:ezlgd- mi}]ion n}crte-
gallons. oo
Maximum. | Minimum. | Mean. | (T€21)-

178 12.2 4.7 645 1,200 3,970
210 14.6 63.9 98.9 1,080 | - 6,080
360 46 104 161 - 3,120 9,570
720 .41 125 193 3,80 | - 11,900
233 7.9 111 172 3,3401 " 10,200
1,976 ) 234 362 7,240 | | 227300
8,900 - 83 959 | 1,480 m,';% 91,200
219 43 97.6 | " '15.° 7 L 8,800
- 126 79| 2.5 3.4 - 786]: 2,160




34 SURFACE WATER SUPPLY OF HAWAT, 1920-21.

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

LocaTioN.—14 miles above intake of Kanaha ditch and 10 miles northwest of Lihue. -

REcORDS AvVAILABLE.—September 21, 1914, to June 30, 1921. Records available for
old station at elevation 500 feet August 1 to October 28, 1910, and December 28,
1910, to September 25, 1914,

Gaar.—Stevens continuous water-stage recorder.

DiscuareE 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 during year, 7.64 feet January 16 (dis-
charge, 1,520 million gallons per day or 2,350 second—feet), minimum stage
recorded, 1.16 feet 9 p. m. November 17 (dlscharge, 19.8 million- gallons per day
or 30.6 second-feet).

1914-1921: Maximum stage recorded, 9.5 feet at 6.30 p. m. September 26 1914
(discharge, computed from extension of ratmg curve, approximately 2,200 million
gallons per day, or 3,400 second-feet); minimum stage recorded, 0.93 foot May 7,
1919 (discharge, 12.9 million gallons per day, or 20.0 second-feet).

Drverstons.—None.

RequraTion.—None.

OBIECT OF STATION.—To determine feasibility of diversion above or ear this ele-
vation. Territorial land and water. Important in relation to proposed home-
steads.

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

. Accumcy —Stage-discharge relation changed by flood of January 16. Rating curve
used July 1 to January 16 well defined, between 20 and 400 million gallons-per
day. Rating curve used January 17 to June 30 well defined between 20 and 200
million gallons per day. Operation of water-stage recorder unsatisfactory until
September 23; satisfactory September 24 to June 30. Records.good when water-
stage recorder was operating.

Discharge measurements of North Fork of Watlua River at elevation 650 feet, near Likue,
Kauat, during the year ending June 30, 1921.

t

Discharge.
Date Made b, ‘ hGa et '
ate. e by— e ;
v (feet). | Second- | Million
feet.
per day
L2771 35 22.6
1.26 41 26.5
1.50 58 315
1.33 41 26. 4
1.35 4 28.5
112 43 28
107 42,5 . 215
1.27 6L .89
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Discharge, in million gallons per day, of NortK' Fork of Wesbutt ‘River at elevation 650 feet,
) . near Likue, Kauar, for the year ending June 30, 1921.

Day. Sept. | Oct. | Nov, | Dec. | Jan, | Feb. v\Mka.r. Apr. | May. | June.,
L ™ N jig . b RS i

6| 4| | B2 551 " B[ 3 28

61 43 26 39 48 46 281 38 28

62 56 30! 36 41 % 28, 83| 40

34 48 37| 55 38 28 39 38 28

27 0| 3B 133}, 35 %), 35| 45| . 26

B M 50 46| 32} ‘M| 39 35 2

49 85 43 68| . 32| 60 |. %ﬁ 238

65 7 7L 337 32 2% 226 : %

cadll, %6 42 174 30 24 T 28 U

21], 49 58 .90 28! 22| a1 28 2%

L o A4 - - T .

| 81{ .38(, 22 3.0, 2% 27

: % : 183 137 *30 22 357" % 55

25 350 211 28 22 37 50 67

23|, sg 420 |28 22| . 30| - 34 32

22 6T <620 '50| - 22 321 28 34

21 58 9207 ‘28 24 35 26 32

2. 49 .620 2| .40 32 261, . 42

22 40 568 23 22 32 27 28

85 33 505 % | 22 32 43 - 30

40 2% 465] . 30 31 53 28 2

109 23 125 59 33 40 37 2

52 67 77 28 2% 41 28 26

42 288 | 67 % 39 32 2 26

54| 36| 66 2 35| 17 2% 39

] 91 207" 2% 28 62 %l 28

%9 50 245 A 2% 62 22 35

72 37| 490} 22 26 62 2| 30

36 31 137 22 30 -35 40 30

45 32 : 52 103 53 %

40 28 77 67 39 50

26 >3 PO 30 |.rersye-

Nore.—July 1 to Segt. 23, no record. Discharﬁ for July and August not estimated. Discharge in
million ons per day for Se]:})t..l-% estimated as follows: Sept. 1-3, 80; Sept, 4-6, 35; Sept. 7-12,100; Sept.
13-17, 60; Sept. 18-23, 30; Estimates by comparison with flow at other Wailua River stations and at
Anahola River station.

Monthly discharge of North Fork of Wailua River near Lihue, Kauai, at elevation 650 feet,
Jor the year ending June 30, 1921.

Discharge. Total run-off.

Month. Million gallons per day. Second- - N
iy . on cre-

Maxim um. | Minimum. | Mean. (mean)..| galions. feet.

57.3 88.7 1,720 5,280
53.8 83.9 1,670 512
47.1 72.9 1,410 4,340
75.5 | 117 2,340 7,180
245 379 7,600 | 23,300
32,8 50.7 917 2,820
30.5 7.2 948 2900
52.3 80.9 1,570 4,820
34,1 52.8 1,080 3,
319 49.4 958 2,

H
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36 SURFACE WATER SUPPLY OF HAWAII, 1920-21.
KANAHA DITCH NEAR LIHUE, KAUAL .

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

RECORDS AVAILABLE.—August 6, 1910, to June 30, 1921.

Gage.—Vertical staff. New datum May 28, 1913, read by K. Shimokawa and S,
Morimoto.

DiscHARGE MEASUREMENTS.—Made in wooden flume at gage.

CHANNEL AND CONTROL.—Gage in rectangular wooden flume; straight for 30 feet
above and 10 feet below gage. Control composed of soft lava rock; fairly per-
manent between times of cleaning ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.48 feet at 9.38
a. m. August 28 (discharge, 19 million gallons per day or 29 second-feet); minimum
stage recorded during year, ditch dry December 13 to 27 and January 15 to Feb-~
ruary 7.

1910-1921: Maximum stage recorded, 2.64 feetat 8.10 2. m. September 20, 1919
(discharge, 23 million gallons per day or 36 second-feet); ditch occasionally dry.

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

ReguraTioN.—By head gates.

OBJIECT OF STATION.—T0 determine discharge of ditch which diverts water fromx
river and delivers it to fee simple and Territorial lands leased to Lihue plantation,
Territorial water. Important station relative to North Wailua homesteads.

Urmization.—Water used for irrigation of sugar cane and for domestic supply. _

Accuracy.—Stage-discharge relation practically unchanged throughout the year.
Rating curve fairly well defined between 5 and 20 million gallons per day. Gage
read to hundredths once daily. Records faif.

Discharge measuremente of Kanaha diltch near Lzhue, Kauai, during the year ending
June 30, 1921.

Discharge. .
Date. Made by— - . . helait 1k
‘ v : | okty. | Secoria- | Million
: feet. & d
per day
X 0
July 22 |- M. H. Carson.. 2.00 22.7 14.7
d0......... 2.11 26 16.8
2.19 25.5 16.4
2.20 25 16.3
190 2.7 14.7
1.39 14.9 9.6
.99 1.8 7.6
1.99 23.9 15.4
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per day, of Kanaha' ditch near Likiue, Kauii; for the'year

1

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. {- Apr. | May. {Jupe.
18.6 | 18.2| 16.6 9.2 [....... 10,0 &1} 10.7 14.2
15.8 | '16.6 | 17.4 9.61....... 9.6 88| 1007 14.2
16.6 | 15.8| 17.4 .9.3 ....... 66| 92| 13.4| W3
16.6 | 16.6 | 17.4 9.6 [....... 9.6 9.6 10.7 14.2
16,6 | 16.6 { 18.2 8.8 (....... 9.6{ 10.0{ 118 4.2
16.6 | 17.4 | 17.4 9.6 )....... 9.6 9.2 1.8 14.2
16.6 | 17.4 | 17.4 B Y 3 9.6} 1060| 11| 134
16.6 | 16.6 | 18.2 8.8 | 11.8 g6 1.8} 10.7 13.4
15.8 | 17:4| 17.4 8.2 1.8 9.2] 10.0{ 118 . 13.4
15,8 16,6 | 16.6 9.6 | 118 9.2 88| 11.8 13.4
15.8 | 15.8 1, 18.2 9.6 IL1 9.2 &% 11.8. 13.4
18.2 | 15,8 17.4 9.6 | 1.8 9.2 8.1 13.4 13.4
182 17.4| 182 9.6 1L8 921 L1 13.4 15.8
16.6 | 17.4 | 17.4 9.6 | 11.8 9.2 9,21 150 15.0
16.6 | 17.4| 17.4 11.8 9:2)° 9.8} 150 15.8
15.0 | 17.4 | 138.2 1.1 9.6 103} 142 14.2
17.4 | 15,8 17 4 1.1 9.6 961 1424 150
182 | 16.6 | 17.4 10.3 9.6 9.6 13.4 14.2
16,6 | 16,6/ 182 10.3 963 1.1} 158 14.2
15.8 | 16.6 | 18.2 10.3 9.6 1.8} 160 142
17,4 | 16.6 |- 17.4 10.0 9,6 11.8§ 14.2 14.2
16,6 | 17.4 | 17.4 10.0 9.6 1,8 142 14.2
16.6 | 17.4| 182 9.6 9.6 1.8 13.4 14.2
17.4 | 17.4| 17.4 9.6 9.6 1.8} 13.4 14.2
17,4 ) 17.4 | 14.2 0.6 9.6 126 142 15.8
17.4 | 17.4 | 17.4 9.6 9.6 1L.8] 142 15.8
16,6 | 17.4{ 17.4 9.6 9.6 1.8 13.4 4.2
19.0 | 16.6 | 17.4 9.6 8,1 11.% 12.6 14.2
174 ) 16.6 ) 17.4) 14.2] 9.6 )......0....... 1.3 12 13.4 159
166 17.4) 16,86 150 9.6 |.......}...... 961 12.6 | 14.2 15.0
182 |....... 182 [l 9.2 fiaiiiifeenenn. 88 fievuen.] 142 eec..s

Note.—Discharge for May 31 interpolated. No flow on days for which discharge is not gvén.

Monthly discharge of Kanaha ditch near Likue, Kauai, for the year ending June 30, 1921.

Discharge. Total run-off.
Month, Million gallons per day.
Tt | Mlion | Ace
ons. eet.
Maximum. | Minimum. | Mesn, | (f€2D).
17.4 14.2 16.1 €%9 490 1,580
19.0 15,0 16.9 26.1 523 1,610
18.2 15.8 16.9 26.1 508 | I
0 18.2 14.2 17.5 9.1 541 L
Noyember........... . 18.2 4.2 17.0 28.3 510 .1,
December (16 days). . 14.2 6.6 11.5 17.8 184
January (14 days)... 9.6 8.8 9.43 14.6 132.
February (21 days 11.8 9.6 10.7 16.6 224° 689
10.3 8.1 9. 47 14.7 204 901
12.6 8.1 10.5 16.2 315 987
15.8 10.7 13.1 20.3 407 1,250
15.8 13.4 14.4 22.3 431 1,330
19.0 6.6 14.0 21.7 4,570 14,000
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EAST BRANCH OF NORTH FORK OF WAILUA RIVER NEAR LIEUE, KAUAL

LocaTron.—1,200 feet above confluence with North Fork and 8 miles north of Lihue.

REcORDS AVAILABLE ~—July 81, 1912, to June 30, 1921.

Gaae.—Stevens continuous water-stage recorder, December 31, 1914, to June 30,
1921; staff 800 feet below present site July 31, 1912, to September 30, 1914.

DISCHARGE MEASUREMENTS.—Made by wading or from cable.

CHANNEL AND CONTROL.—One channel at all stagés; straight for 60 feet above and
400 feet below gage; banks low and wooded. Control composed of boulders;
shifting,

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng year, 9.07 feet at 11.30

a. m. Janudary 16 (discharge, approx:mately 2,690 million gallons per day or 4,160

second-feet); minimum stage recorded during vear, 1.82 feet at 3. 30 p. m. Decem-

ber 17 (discharge, 13.5 million gallons per day-or 21 second-feet):

1912-1921: Maximum flow recorded, 8.9'feet at 8 a. m. March 3, 1916 (dxscharge,
a,pprox.lmately 3,000 million gallons peér day,-or 4,640 second {feet); minimum
stage recorded, 1.6 feet March, 1915 (discharge, 7 million gallons per day or 11
second-feet). !

Diversions.—None.

Reeurarion.—None. :

OgssEcr oF staTioN.—To determine feasibility of diversion above this point. Ter-
ritorial land and water. Valuable for prospective homesteads of North Wajlua.

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

Accuracy.—Stage-discharge relation not permanent owing chiefly to growth of moss

<, and grass on éontrol Rating curves fairly well defined as follows: July 1 to

January 16 between 20 and 100 million gallons per: day, January 17 to June 30
between 10 and 500 million gallons per day. Operation of water-stage recorder
unsatisfactory. Records fair when water-stage, recorder- was operating.;

chharge measurements of East Branch of North Fork of Waslua River near Lihue,
Koua, during the year ending Jum 30, 1921,

Discharge
Date d ' hGiaﬁft '
ate. Made by— eig] : 3
: . v , (feet). | Second- %ﬁ’;
n feet per day
July 1.90 25.5 18.5
Au 3 do. 2.04 30.5 25.5
Sep 1.99 34 .20
oct. B. F. Rush 2.00 36 . B3
c. 8 2.44 94 81
'sb. 10 2.06 43.5 . 28
ar., 1.87 28 18,2
2.00 39.8 25.5
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Discharge, in million gallons per day, of East Branch of : North Fork of Wa'olua Rz‘ver near
Lihue, Kauat, for the year ending- an&so, 19281

. Day. July. | Ang. Sth’. Oct. | Nov. Dec. Jan., Fe,b,. Mar.‘ -Apr. | May. | June.
T Al ST ! | v
1891 22. 10| 184 31 59
17.8 1 21 61| 24 30 59
17.2 gg 53] 25 28 49
16.3 [ %6 Il A | B 45
58| A 33| 1841 17.2 . 41
15.8 | 18.9 B B | A 38
16.7 ] 17.8 71487 58 , 35
154 17.8 39| 33 59 32
149 | 18.4 47| 22 2’ ‘31
17.2) 17.2)  43] 20,0 34 .28 32
88 | 15.8 Y 200 2 3004 15%,| 25
34 26 61| 30.0 21 26 | 148 2
2 30 40| 22.0| 19.5 2% 2
1881 1801 . 8| 200 17.2 ] ; * 20.
2% 189 34| 42 15.8 U {14, 19.
25 .1 20.0 63| 39 149 ... ; 22 19.3] 18
39 |2 35 |58 14.0 |.. : 48,8 |- 19.
2% .4 38 |, .32|.38 [ 149]., 2 i 148 18
22 22 |.......| 156 33 14.2°( 18
21 A ecenneafenennn 15.4 | 18
21 38 L 1831 22
8.7 264 |....... 1591 189
158 | 40. . ;48"
5.4 | 71 28
17.2 | 40 17.6
19.5 | 70 t1‘5..5
4 4.5
52 53 16.4
3t 42 45 |
24 38 68
2 |160 |. 2

NoOTE.—No record and discharge in million gallons per daﬁ b{_compa.nson with flow at othet
Wailua River stations and at Amhola :Rivev stations as to ows: Septi 19-22, 26; Oct. 20-22, 60; Oct.

27, 30; Nov. 20-30, 25;. Dec, 1-6, 22; Deg. 10-14, 110; Dec. 1 40; Dec: 22-26, 140; Deo. 27-31, 35, Jan. 1-5,
50; Apr..24-30, 35;Ma.y1—4,20 May5-8,25 May:9-1 s,m

Monthly discharge of East Branch of North Fork of ‘Wailua River near Lzhue, Kauas,
for the year ending June 80, 1921.

oo L Discharze -  Total run-oft.
Mopth. . Million gallonsperday,
o | e |t
: . .. ons, eet.
Maximym. | Minimum, | Mean, | (T68M).
22.6|  85.0 700 | 2,150
31| 528 1,060 | 3,340
39.6 1.3 1190} 3,880
34,8 .8 100, 3310
71| - w9 813 | 2,500
620 9.9 1920 | 590
3.4 203 7,860 [ 24,200
2.9 4.2 782 | 2,400
221| 342 686| 2100
20| 49 81| 2,61
25| 8u7 67| 1850
13| 282 87| 1,680
40.7] . 7.9 18,100 | 55,800
‘

KAP&HI DI'.I.‘GE NEAR KEALIA, KAUAI,

LOCATION ~—500 feet below intake and about 5 miles west of Kealia.

'RECORDS AVAILABLE.~—April 15, 1969, to May 2, 1914; May 10, 1915, to June 30, 1921,

‘GagE.—Stevens contirruoug water-stage recorder, installed March 4, 1920. Prior to
this Stevens 8-day water-stage recorder used; installed May 10, 1915, and replaced
original Watson recorder.
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DiscHARGE MEASUREMENTR.—Made by 20-foot sharp-crested weir immediately below
gage and from foot plank across box flume 100 feet below gage.

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

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 2.40 feet 7.10 a. m.
January 16 (discharge, 158 million gallons per day or 244 second-feet); minimum
stage recorded, 0,03 foot 2 p. m. April 16 and 3 p. m. April 18 (discharge, 0.4 mil-
lion gallons per day or 0.6 second-foot).

1915-1921: Maximuih stage récorded during penod of record Js.nuary 18, 1921;
minimum stage water shut off November 23 and 24, 1916.

Diversions.—Ditch diverts part of flow of Kapaa River. -

Recurarion.—Flow regulated by head gates.

OsJecr oF sTATION.—To0 determine amount of water dxverted by ditch. Water owned
by Territory and part is leaged to Makee Sugar Co Homesteads entltled to &
part of water.

UriLizaTION.—Water used for irrigation of sugar cane and for domestxc supply

Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Op-
eration of water-stage recorder satisfactory except as shown in footnote to table of
daily discharge, Records gxcellent when water-stage recorder was opemtmg,
poor for estimated periods.

The following discharge measurement was made by M. H. Cdrson:
~ July 20: Gage height, 0.42 foot; discharge, 18.1 second-feet or 11.7 mﬂhon gallons
perday.

Discharge, in million gallons per day, of Kapahi diteh vear Kealia, Kauai, for the year
ending June 30, 1921.

- ORI RO

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May.' [ Tumé
10.4 10.84 15.6 121 15,1180 1;53,1
10.0 11.7{ 15.6 LT 13.41 130 15
1.7 14.2| 15.8 C12.5| 1347 19.0] 13
9.7 13.4] 16.6 12,5 14.7 ] 147 x{,
8.5 12.5] 14.2 13.0] 85% 0] ¥
8.1 121 9.3 13.0) 81| 16.6] 1L
10.4 1.7 | 13,0 12.5] 1.8 | 13.8( 12
9.3 .20 17.2 11.2( 1611 18.0| 1.
8.1 8.9 14.2 80| 151 12.5( 11
10.4 9.3 13.4 9.3 147 121 10
bt 06| 9.3 10.4] 14.7| 12.1] 10
37 10.41 7.8 1.2 14.20 121 22
9.4 89 11.2| 14.2) 25 35
5.4 10.0 1.2 &7 161 1886
6.7 1.7 10.8) 82| 13.4]| 161
1 U I 89| 135 13.41 7.1| 13.0| 125
F SO I 13.0| 21§ 15,11 121 125] 18.3
b1 SOOI I 130 1.6 125 7.3] 13.4f ‘1.5
19, 12,5| 2.8 17| 12.1) 168 151
20, 1.2 ¢ 12.11, 4.1 1217 1.7 14.7( 121
13.4 . 1.7 4.4 “16.1) 8.4 18.14. L7
10.8 | 15.6| 13.0] 18.0°| 13.1| 10.0| 4.1 857 718.0) 151 0.2
9.7 20 13.4( 15.6| 20,0 6.7] 3.8 J. 74l 1307 168
9.3 82 6.6 | 19.5°| 17.6 | &0| 4.1 | 125 16'})" 151
10.0 | 26 20.0| 14.2| 17.6 | 5.1 4.1 w...] 8.6 20. 15.1
51 28 . 17.1| 13.4| 156 6.1| 3.6 85| 15.1] 15177 147
1| 2 14.2| 2 15.1| 4.8] 3.8 L13.0 xs.g - 13.0] 15.6
....... 16.1] 11.2| 20.0( 15.1] 6.7| 3.3 11.4] 13.8] 33 14.2
15.1| 13.0) 13.8] 12.5| 6.7 3.3). 4.3 13.0] 35 18.6
16.6 |- 142 | 12.5| 11.2| 5.7 431, . 200 17.8 | 22 16.1
28 |..... U P 7.6 ‘3.1l 17.1 fooueenn 16.8 |.0ee...

NorE.—Noregcord and diseharge estimated in mm.ion lons Y eomparison witha
and Anahola River stations, ;:gtollows July 14-19 “11g5aliluly d? bggﬁng 1—2 Il‘ Sept tggieﬁsalx B‘$
17-31, 14; Oct, 19-21 and Oct, 31 to Nov, 13 10 estimate; . Feb, 3-6, 4; Mar, &

e R Sty
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Monthly discharge of Kapaki ditch near Kealin, Kauai, for the year ending Jurie 30, 1921.

Discharge. Total run-off.
Month. Million gallons per day. SN
- St Second- Million | " Acre
R ons. eet.
Maximum. | Minimum. | Mean. | (6800
- 18:5 20,9 [ 7 1,980
18.5 28,6 574 1.760
16.6 . 25.7 498 1,380°
9.48 14,6 293 400
- 8:33 12.9 - 258 %
10.1 15.6 283 ! .
12.5 19:3 - 388 1,199
- 12.3 19.0 " 369 1,150
16.5 25.5 511 1,570
14.3 22.1 430 1,320

ANAHOLA RIVER NEAR KEALIA, KAUAL

Locarion.—A quarter of a mile above dam at Kiokala and 6 miles northwest of Keslia.
RECORDS AVAILABLE.—August 22 'to November 2, 1910; December 30, 1912, to June 30,
1921. Fragmentary record December 15, 1910, to December 28, 1912, at dam a

quarter of & mile below present site.

‘GaceE.—Stevens: continuous water-stage recorder ‘March 14, 1920, to June 30 1921
Friez water-stage recorder Aughst 22 to November 2, 1910, and Pecember 28, 1912,

to March 7, 1920.

DISCHARGE MEASUREMENTS.—Made by wading or from footbndge :
‘CHANNEL AND CONTROL.—Onhe channel atall stages; atraight for 7§ feet above and below
gage; right bank steep and high and covered with underbrush; left bank low for
" aboyt 40 feet from low-water channel then rises abruptly. 'Control composed of
" ‘boulders; permanent for low and medium stages; shlfwdunng floods.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, -8.70 feet at 1.30°
a. m. December 13 (discharge, approximately 1,250 millign gallons per day or-

. 1,930 secofid-feet); minimum stage recorded, 1.§8 feet at 2.30 p.: ‘. June 10 (dis-
. »charge, 2.4 million ga,llons per day or 3.7 second-feet) o
1910, 1912-1921;  Makimum stage recorded during period of record, 12.9 foot at

! 7.308:m. Siptember 26, 1914 (discharge estimdted from extension of ranng curve,
appmnmately 1,450 lmlllon, gallons per day or:2,240 second*ieet), minimum stage -
recorded, 1 3;feet Februgry 27.and 28, 1915 (dzscha.rge 2.0 million gallons per day

.or 3.1 second-feet).

Drvm:smns —Part of flow &verted 3 miles abeve sta‘tlon

.'R]SGU‘LA@ION ~—None except by diversions.

‘OsyEcT OF STATHON. —To determine feasibility “of atidltmnal dwersmns for sugar-cane
 irrigation.” Water owned 'by Territory and leased to Makee Sugar Co.
URLizaTioN. —Water used for izrigation of sugar cane..
Accuracy.—Stage-discharge relation not'permanent. ‘Three rating curvea wemmsed
one effective July 1 to August 31, one September 1 to January 16 and the other
January 17 to June 30. All curves are fairly well defined below 15 million gallons

per day but poorly defined above that peint. Operation of water-stage recorder
satisf vctory except January 15-21 and April 5-13. Records fair when water-stage

recor er was operating and discharge less than ‘15 million gallons per day.
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Monihly discharge of Anahola River medr Kea’léa, Kauai, for the year ending Jume 30, 1921,

Discharge. Total run-off,
Month. Million gallons per day. Sefmtl 4 Million g
o0
gallons. feet.
Maximum, | Minimum, | Mean. (mean).

3.9 6.29 9.73 195 508
4.3 10.9 16.9 1,040
3.2 8.73 10.4 202 -620
4.8 10.8 16.7 |. 334 1,030
5.5 16.4 25.4 492 1,510
5.6 29.1 45.0 2,770
6.3 139 215 4,310 13,200
4.7 10.4 -16.1

3.3 11.2 17.3 348 1,070
5.6 310 48.0 931 2,850
3.0 5.10 7.88 158 485
2.5 .03 6.24 2. . 8
2.5| 9236 36.5 8,620 | 26,400

ANAHOLA' DITCE ABOVE KANEHA RESERVOIR, NEAR KEALIA, KA'U'A.’f;

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

RECORDS AVAILABLE —May 29, 1915, to June 30, 1921,

Gage—Stevens continuous water-stage recorder installed April 10, 1920. Stevens
8-day water-stage recorder June 26, 1915 to April 10, 1920, and Friez' water-stage
recorder May 29 to June 26, 1915, ’

DIsCBARGE MEASUREMENTS.—Made from woodeén footbridge at gage above control
and spillway or by wading.

CHANNEL AND CONTROL.—Channe] at gage is short straight stretch of open ditch cut
in firm earth between two tunnels. Control is timber sill 6n check gate below
spillway and rock sectlon of ditch; probably permanent when spillway is not in
use.

EXTREMES OF DISCHARGE. —Maxlmum stage recozded during year, 6.25 feet at 7.10
a. m. January 16 (discharge, 130 million gallons per day or 200 second-feet);
" minimum stage recorded, 0.89 foot 7 a. m. December 6 to 9 a. m. December 7
(discharge by measurement, 0.55 million gallons per day or 0.85 second-foot).

1915-1921: Maximum stage recorded in January, 1921; minimum stage recorded;
reservoir gates occasionally shut (discharge into reservoir 0.0).

Diversions.—Diverts from Anahola River.

RecurATION.—~By head gates. | When Kaneha reservoir is fuIl waberm turned out
of ditch at spillway just below gage.

OsBiECT OF 8TATION.—To0 determine amount of water dlverted from Anahola River to
Kaneha reservoir. Water owned by Territory and leased to Makee Sugar Co.
UtmizarioN.—Water is stored in Kaneha. reservoir for irrigation of sugar cane and for

domestic supply.

Accuracy.—Stage-discharge relation permanent when spillway is closed and reservoir
gate opened. Effect of opening spillway on relation of stage to discharge into
reservoir not determined but is probably slight and has been neglected. Rating
curve well defined below 10 and fairly well defined below 35 million gallons per
day. Figures do not include discharge through spillway. Operation of water-
stage recorder not satisfactory. Records good except when water was wasting or
recorder not operating.
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Manihly discharge-of -Andhold dileh dBove Kanehs reserbois Kealin; My‘o&w .

ending-June 38,:1021.

o  Discharge. ‘ Total run-oft.

M,:Wth~ ," y Million gallons pet‘dif?,’ 5 4 cefked

o | | e
ons. eot.

Maximum, | Minimum, | Mean, | (T8D). .

P
I 425
AL
Lo {3

' RALTHTIWAI RIVER NEAR HANALEI, EATAL

Lociton.—At slevhtion 700 feet, I mire mst'of Ksum BloctH “o‘o‘**s power‘ﬁﬁ%‘ahh

ahout 9 miles southeast of Hanalei.

Recorps avptiasie.—March 13, 1914, to June 30 1921 .

GZor.—8tévens dontinubus Wﬁter—stdge recofder, 1 T b Lot

DiscrarcE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND. ¢0N'mor. ~—Ono.chantiel at allstags! straight fox 100 faetabove and 50
feet below! gage;” eurrent gluggish at low stages; right bank?ow gnd wooded; lq&
bank a high and anearly vertical cliff. Contral:composed oﬁlargv boulders; fa.mly
perptanent, ) as

EXTREMES OF DISCHARGE.—Maximum sta.ge recorqed durmg ypm; 7. 91*feet at6a m
January Seédmcharge, appmxuﬂately 1,850 mtlhon gallons. pendaybr 2,860 second-
feet). Flood of January 18 probably exceedéd this but thére is no Tecord for that
day; mmzmu.m stage recorded, 0.22 fooi: 1a. m, March 15 (d:schmge, 65 xmlhqh
gallons pereday or.10.1 second- feet) i 3

1914-192}: Maximum glage :ecorded 144 foot at 6 30°%. m. September 25,,
1914 (discharge, computed from extengion of rating curve, appmxumtely 4 Oop
mr.lhon gallons per day, or 6 mﬂsecondrfeet), minimum ﬂw recorded. 0.58 . foot
8a.m. February 22, 1920 (dmcha«rge ‘5. 8 mllhoﬁ” gallons per—dfay or&!) second»feet}.

DI'VERSIONS —None. :

ReeuLaTioN . —~None. i

Osaxcr; oF statIoN.—To determine teasnbzhty of hdgh-levél dwersmﬁ in eonnecthg
with Territorial project relative to Hanglei Riyer. ' ', &S

Urmuzation.—Part of flow is diverted below station for m'igatlon of tice and tqro

Accuragy.—Stage-dischiarge relation not . permanent. 'Three  ratigg. curves wore
used; one effective July 1 to 11, one effectivp July 12’!;0 Jam{w.ry 7;and the other
effective January 8to March 23. Shl.ftmg-conml method was’ used March 24 4o
June 30. All rating curves fairly well defined ‘below 70 miltion gaflons per day.

‘Operation of water-stage recorder satisfactory except August 30 to September 19
and January 16 to March 2. Records good wher water-stage recorder was operat-
ing.

55968—24—wsp 535——4

3
[
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46 SURFACE WATER SUPPLY OF HAWAIL, 1920-21,

Drscharge measureinents of Kalthiwai River near Hanalel, Koo, durmg the year ending

June 80, 1921.
Ve Discharge,
Date Made b e
X e by—

: o (o). | Socond- | Jiien

. 8% | per day
July 0.98 24.4 15.8

Aug. L11 k1Y 2
geeg . .98 2.8 16.0
. 26 100 2.5 16.6
Dec. 120| 47 - 30,5

Jan. 1.44 87 56
Mar, T 13.2 8.5
May .53 24,8 15.7

R

Discharge, in million gallom per day, of Kahbwm River near. Hanalez Kauai, for the year
énding June 30, 1921 '

Day. | July. | Aug. | 8ept. | Oct. | .Nov. | Dec. | Jan. | Mar. | Apr.. | May. | Juze.
. 13,4 s | 17 ¥1 14
3 i g i B
Wil T2 3 14 18 18
O ¥ 18.2| 2 2| 17| 12
8.6 2 | 33 8¢ |........ 1| ‘i 12
142 6 | 36 | 72 [ 2| 14 13
%5 0 | 61 {247 [0 86 13 12
8.3 22 | 28 ") 104 7%l 84| 18 12
2 33 | 3 | 54 el . ® 12, 1
55 2 | a2 | 49 72| 16 12 u

22 17.4] 18 70 7.0 15 12

12| 25 | 180 ‘6.8 14| 16
_ 14,6 a2 | e7] 12| .1 17
1. 40| 34 | 5% 70| 12] "1z 16
146 128 28 ... 18.9 12 12 14
» B IR T e e 12 T
R 14 | & | Cims |l b vl om 14
27 8 | 80 77| .15 15 12
42 48 64 18.4 17 19 1
21 27 | 30 . 1007] 18] .18 11
" &2 -2 | = 65 16 14 10
66 2 | e - 74 | 37 Wl 1
67 70| 4 19 20 18 2

N L - Db

% | 2 20.0| 50 14 .2 14 12
38 | 1s2| 27 | 3 12 | 13| 12
38. | 43| 14| B 14 % . B 12
% i€6] '10.4] 64 4% 25| 20 14
6| 152! 46 ; w6 |. 36| ‘18| 13
B e 167 1010 A SO I3




¥ - ISLAND OF KAUAL - . ., 0" - 41
Monthly discharge of Kalihiwas River marl ggmlﬁ, Kauai, for. the year ending June 305

Discharge. Total run-off.
Month, - Million gallons per day.:
| | M | soe
. X eet.
Maximum.| Minimum. | Mean. | (T€8D)-

195 02| . 604| 1,80
27.6 | 4.7 . 868.] - 2,630
28.8 4.6 ‘864 | - 2,3_610
30.2 46.7 936 2,870
. 324 50.1 SO ,&

46.0| . 712[. 1,430 #
122 189 8,780: ll,g
12.5 19.3 350 1,070
20.1 31.1 622 1,910
22.6 35.0 678 , 080
15.8 24.4 L 491 1,500
o 144 22.3 432 1,850
32.9 50.9 12,000 86,900

WAIOI.I STREAM BAB HANALEIL KAUAI

Locum»: —3 miles above mouth. of stream and 4 miles from Hanale;.

Rnconns ,AVATLABLE—July. 1, 1914, to June 30, 1921, Dats.from, December 19,
-' 19186, to June 30, 1918, have been revised in Water-Supply: Pa.per 515,

GAGE —-Stevens water—sta.ge recorder.

DiscHARGE MEASUREMENTS.—Made by wadmg or ﬁ-om cable at gage.

CHANNEL AND UONTROL.—One channel’at all-stages; sttaight for 30 feet above and
20 feet below gage; right bank steep, left bank slopes gently. Control oomposed
of bouldera, shifting. '

ExrrEMES OF DISCHARGE.—Maximum | qtage necorded duxmg year, 5 88 feet at- 12 30
p. m. January 16 (discharge, 880 million gallons per day or 1,380 second-feet) .

. minimum stage recorded, 0.94 foot fxom 2t0 5 p. m. July 6 (dlBCharge 5.6 nnlhon
. gallons per day or'8.5 sezconddeet} :
" 1914-1921¢ Maximum stage recorded, 6115 feet at 6 30 a..m. December 19, 1916
" (discharge; tomputed from extension of rating curve, approximately 955 million
** gallops per'day or 1,480 second-feet); minimum stage recorded, 0 6 foot July 22;
1914 {(diseharge, 2.0 million gallons per day or 3 1 se(zond-feet)

Diverstons.—None, . .. v

Reaurarion.—None,

OBIECT OF STATION.—To determine fessmibility of high-level diversions, in connec-
tion with Territorial Hanalei River project. Territorial land and water.

UriLizaTioN.—8mall part of flow is diverted for irrigation of rice and taro. A

Accuracy.—Stage-discharge relation not permanent. ~Rating curve used July 1 to
. January 16 well defined below 80 million gallons per day and rating curve used’

- Fanudry 17 to-June 30°well defined below 60 million galloms per day. ‘Operatior
of water-stage recorder satisfactory, except July 21-29 and August 21 to Septem-
ber 18. Records fair when water-stage recorder was operating.



48 SURFACE WATER SUPPLY 'OF HAWAII, 1920-21,

Discharge measurenients of Waioli Stréam nsar Homitlei, Ruuai, during the year entfing
June 80, 1921.

' Discharge.

e_i'{c:
ot

Date. " Madebyw . o

. R L ’ (feet). | Second- ]ﬁlngg
' - feot. | 8 '

per day.

July 19 1.22
uly'u . 1.20.
03&.19 1.18.
1.24.].

: 1.26

Jm. 1y 1.8
Feb. 16 1.59
May' 12 1.50

T SRS

Dmharge in mzllwn gqllo'ns per‘ day, of Wawlz Smam near Hamlm, Kamm for tke yzai'
mg June 80, 1981,

¥l e B . . L TR L ALY
Day July. | Aug. | S8ept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
YATE &S e PRSI, PULUPIRES SIS S S
12.3 2| M1 126 2.0 0| 13| 1.5 1.1
i.‘u«;v 185 .»n.g. ~M.2 ‘HG.F. 6L 18311 LB ""‘ﬁ‘
";%’ 1 ﬁ_a ga ;szgf -0 1. 17.8 1’3&
1 ‘39\"4' 21 485! - 9L ; v{n-s
6| 1 1.3 %g.&e o ﬁ; m.»g: % ‘};;g ?{
N3 s.’i p éﬁ;« 51 133‘ {ig ﬁ; s’ }(1)29’ él
1764 Q-4 CARY b et , r o M
9.3 | 8.6 i e 11,0 0BT W0E ] it
8 | 84l “157] 26 |'m | 1137 1087 144 8 12.5
o 21‘19.2 13106 |88 | 13y fgg 1;;2 ‘zo')é‘ T
19| o6 ’8§ %5 é 1w w8 Bel e i ¥
58| 1.7 84174 “4T:8 ] A2 | 283 [ %4 116.3
30T 10.5|. 781 i3.2405 | 1.7 20 129 92| '14.1
2% | 16.6 7.6 w5423 | W51.27, |, 8,81 16.5
1.3 | 18.6 9.6| 10.8° 8 1201 141 a.4% 1.7
1084 . 9.4 st | 10:1 )03 dLojfoize 120] 128
201 43, 8L 06) 8 | 108 a54) 1541 96, 101
37 .94l 2 Lol 2 1 14 84 ., 9.0
Fel 38 Bt Y ‘}4;%‘__%'3.6?" 8.8
26 gg i16.01 16:8 16X 9.4} 8.0
5% |1 14.4| 10. 391 L4
42 96 " 1 4 T.’lf
38, | 141 T olet Ued
?30 .%.as 1.1 1;.98,:
HE R 4.8
, g e '1313 .30
* Note ——Norewrdhnd inminmn ummayesmtedby wrison with flow'of near-by
Mlﬂfollowsg!ulx 21-«5"10; 20; 2131, .28; Sept,.1; Sapn o-u,aa, Sept. 15
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Monthly -disclinrge of Waioli 8iream: murEmnhc, Kduei, forﬂnymrwnmmm

A92L
Discharge. Total run-off,
4 i
Cal T Mepth, & Million gallons pet day’ ** '
o ;3‘ B ion g pet 5 Sefce::gd- g{]m"“ . 1‘&::1;&
o ons. eetl.
~ Maximum. | Minimum. | Mean. (mga.n). .
] 56| 147 . 27| . iussl 1400,
8.2 19.7 30.6| 611 ° 1L8W
7.8 19.8| . 308 .° 5083 | . 1,820
7.6 21.7 33.6| - 872 2,080
7.6] 241 | ...37.3 722 2,200
9.4 29.1 45.0 902 2,770
. 12,6 8.8 134 2,690 | 8,260
. 10.8 12.0 18.67 ‘437 | - 1,030
10.6 21.3 42.21 846 2,800
FEI IO R
el ol a0 el ‘11%
5.6 2.7 39.8 9,390 [ 28,800

LUI.AKAI RIVER NEAR HANALEI, KAUAL

EooaTron.—6 fiiles ahave mouth and 10 thiles by, road and trail from Hanalei. .
Recorps AVAIIABLE.*“—May 23, 1914, to October 11, 1917, and*July 1 1920, to June
. 80,1921, : s .

Gaae.—Stevens continuous water-stage recorder .

Drscxunez msunmtnms —Made by wading or-from mble,

CHANNEIL AND GONTROL.—One channel at all stages; straight for 350 feet above and
150 feet below station; stream bed large boulders arid cobblestones; right bank
high .and: vertical; left bank low, wooded, and sl%pmg Oonu'ol composed of
. large boulders. Shifti

Exmnm OF D{SCHAKGE. -—1914‘1917 19201921 ‘Maximum stage recorded, 5.45 feet
at 2.50 p. m. January 8, 1921 (discharge, about 1,620 mﬂhon gallons per day or,

| 2,518 second-feet). This was probably exceeded by the flood of Jasiuary 16, 192
but tecordét was not operating that day. Minimuii stage recorded, 1.20 feet at!
11 a.-m. August 16; 1920 (dmcharge 26 milliot ga,llons per day or 40 second-feet).

Diversions.—None, - | .

Recuration.~Kone. | : '

OBIECT OF s'mmon.—'ro defm'mme feambmi;y of hlgh-level diversions m cooperation

" with Territorial Hanalei River projéct.

Urnuzation . —Small part of flow is used for irrigation of rice and taro.’ .

AccURACY -Stage-dmeharge relation not permanent. Rating :curves: well defined:
belor 80 million gaHons per day and fajrly well defined up o 400 million gallons’

-per day. From July 1, 1920, to February 18, 1921, intake located in edge of
control where eflect of sh:ﬂs was not same as in pool above. Shifting-control

_ tiethod ‘tided baséd on’ recorder indicated’ gage heights. February 18 to 28,
Btaff guge resdingsi February 28, recorder installed above contrel, July 1 tof
17 and January 13 to Febriary 98 recorder not opeiating. July 18 fo August 12
string used on float subject to diurnal fluctuations. With above exceptions, oper-
ation of water-stage recorder satisfactory. Records poor prior to February 28 and
good thereafter.
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SURFACE WATER SUPPLY OF HAWAII, 192021,

Discharge measurements of Lumahai River near Hanalei, Kauai, during the year ending
June 30, 1921,

Discharge.
Date Made b Ga&gf i '
ate. e by— R i
(foet). | Beoomd- | Jeillion
feet.
per day.
1.8 “115 74
1.38 52 3.5
1.92 124 80
154 ®l as
139 59 38
148 77| 5.
2,01 160 103 -
.75 52| .38
14 51, 33,

Ducharge, in million gallons per day, of Lumahai River near Hanaleo, Kaum fo'r ﬂw
year ending June 30, 1921.

Day. Aug. 'Sept. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr May .;une."
.40 30 80 63| | 2

U oay 7 68| - 5| g "2’ 30 gg

. 90 38 - 86 L B LB T8 32

43 31 45 46 45 44 32

34 30 36 80 153 | B 30

133 120 s';g 1?‘1s .23 Bl g ?‘f

8| 268 | 268 S - M-S R

- 131 70 220 41{ -84 "7 36| *'30

20 .. 3Ly 15| 179 K B 3 2 30

142 3 .1 .02 -3 BT (384w 30

142 86 51 335 , & 52 .33 95

omsel sl s B BT w0

119 190|381 47| eneee.l iia] 2| s " s

56 166 34 39 P SRS 63 49t 2| - 48

4] .80/ ,38 35 S8l M4 @] - 2. 3

38 102° 8 32 . 3 39| 4l 4 36

38 179 ) 31 "3 47 4T -3 . B

4| 6| 12| 30/ 35| e8| 47| Bl i3

32 46 7 39 35 43 431 351, =

40 40 71 236 35 438 43 327 33

46 52 1041 460 3B, 132 o 3| .8

73 37 179 94 . 4|, 5 62 30 3

5 50 142 | . 43 |eneens 34 45 67 30 . -3

7| 38 71 8 T SO 35 49 9 30 36

64|« 32 48 .85f -3l . . 34 160 - 48 32} . ..37

.4 33 36 268 32, reeenane . 288 72] 8] 4

Al 38 '3 | 37| -'166 ‘3E. : C 392 ST 88

IR G ISR Y J S dee k1 RO Fnee () FR ,_35 s

Norn: -July 1to Aug 12 stnng on float subiect to dlurna.l expansion

OII

r day averaged as follows: July 1-9/ 25,

ug. 3-12, 35. No record. and dischar:

Sept 13-15 95 Jan, 13-24, 520; Jan. 25-20, 130; Jan.

b

PR

]gx&m-m, 80; July 20-25. 30;" Jury
aﬁ‘i‘a oy, etmated oo Tolows!
1, 85; Feb. 1-14,40 Fg 1517, 8,

¢

%418350



ISLAND OF:.KAUAL-

R

Monthly discharge of Lumahai River wHa;mIez, Kayat, for the year ending June 30,
1921, :

Month.

Dischérge. . i Totel rup-off:, .- ¢
- - 7 ety
Millian gallons per fiay.,' s"f&’;‘i‘ L PISTIUES
: = boosoeb . | gallams.” |- fedt. =<
Maximum. | Minimam. |- Mesn. . (rm._ean); ) .

xxscm.mmous nwunnn;n'rs. o

Measurement of streams and ditches.on the Isfand of Kmmi at

pomts other than regular gagmg ‘stations” are listed below.: - wioon
. : RER I
“ chdlamous maammmn&c on Kaum durmg the year endma Jum .sg, aawg
IR T -+] Miltton
o | ms-
Date. Stream. Trlbuf;ary to— Loeauty. ) h%n charge: wgfllg:;,
N N ) N La o aee gr N
e et WLl el | Seo afh T
neaRw avee Near . | 19.9 .1 12
o BT d:(mm i %%% gi"‘ "ﬁg'z
ﬁlévat}b}i"?f,koo"féet, near | 114 |7 1. fs it
T e T
T8 et iag
:1.34 ], g:o;, N
1.84 8717 185
L74| 144 |+:9.3
1.36 | 52 3.4
119 3.7 2.4
A+
249 | 38 24.6
3,50 | 225 145
2.88| 11 | 48
3.58 | 115 74
2.68( 3¢ | 2
1.4 .
94 [ 6
5.2 3.
19 | L
4.9 3.
il
Ay & dde
16,6, 1 - 1
B
||
(HAY 15 i
47"
'170 1 I?&
102 66

NOTE.—Measurements on Waiahulu and Koaie streams and on Kapaa and Hanalei Rivers were made

at former gaging stations.



- 5% SURFACE WATER SUPPLY OF LEAWAII, 192021,

v ISLAND OF OANU. -~ . oo o
KALIHI STREAM KEAR HOXNOLULU, OAHU.

Locatton+—At Kioi Pool, three-eighths niile above Catholic orphanage, 3 miles up
Kalihi Road from King Street car line, and 5 miles north of Honolulu post office.
RecorDs AvarLaBLE.—September 6, 1918; to Juné 30, 1921.
GagE.—Gurley. fl—day ‘water-stage recorder installed June 25, 1918. Friez recorder in
use September 8 to November 22, 1913, and Girley printing recorder December
4, 1913, to June 25, 1918.
I)m&rmmm uusmmunnrs —M'};de by wading or from footbridge 500 feet above
' gage.
OBANNEL um comnox,,»»Watm drops over a 10-foot fall into pool at gage. Channel
" 'is solid yeck, with steep, high banks; two channels for gage heights of 6 féetand:
“over. High-water Control, solid rock; low-water control, concrete -dam com,
pleted January 11,1919,
EXTREMES OF DISCHARGE.—Maxjmum stage during year determined from ﬂood marka,
.~ 14 feet, January 16 (discharge, estimated at 1,250 million gallons per day or
1,930 second-feet); minimum stage recorded durmg year, 2.84 feet at 8 p. m.
June 28 (discharge, 0.7 mllhon gallons per. day or 1.1 second-feet)
1913-1921: Maximuifn' stage recorded, Junuary 16, 1921; minimum discharge
i recordedl, 2.80 fest several times betwéen. February 27  and,March ‘5,.1920 (die-
charge, 0.5 millibn gallons per day: ez 0.8 second-feet.). ., - -y~ .. - .. .-
Diversions.—Catholic orphanage diverts water for domestic use into a 4-inch pxpe
(which.is reduced by’ several stapes to 1 inch at the-outlet)at & dam abeit 300
feet above the station. Dam was installed May, 1920. Prior to this there were
xnb diversions above station. ) . ) : o
Rnﬁumndﬂ —None, e o C
OBisEcT OF STATION.—To determine fea.mblhty of using stream to augment water
supp&y of city. of Honolulu. Part of water rises on territorial lands.
Umunou —Part of water diverted 400 feet below station’for power: tre‘yelopment
i‘ema.ming low-water flow is diverted further downstream for irrigation of tato.-
Accmucr —~Stage-dxscharge relation permanent Rating ctirve well defined between
*1 and 150 milljon gallons perday. Operation of watbr-stage recorder satisfactory.
Janua;ry 15 to February 10, correctmns made for obetruetaed channei Reeords

< +good..
. o

l

Desdmrgc mammmmts of Kalihz Streum near Honolulu; Oaku, durmg the yéar endmg

-':f

Jum 80, 1921.
g L - ‘ Discharge, 'zt
“'e ’» ) ‘Mad 'v. v) ) . h(:ikx;iet‘ .,j:.'-.’<lv' -'v
Date. . , i e
o A _ (feet). | Second- :‘ﬂ“}’ogg
.ot N - feﬁm m’ day‘ i
s I
200 L% 0.8
208 26 1 17
330 &2 58 .
2ol 27 17
33| a2 | . 2008
6.70 | 2H 186
3441 - 6.7 4.8
285 118 A
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Million gallons per day.
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year ending

“as

3

SR WO
chheiciel eicieicich

ogk.stouped and discharge i

‘

codon amowe
e T e el

ecord; May 20-21, clock stopped and graph estimated from range’ of stdfe-and.

25-28 ok

July. | Aug. | Sept.

9§&05 e oo

&LL.LN&%L
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Month.

Day.

Discharge, in milkion gatlons per duy; of KolihiStream near Bonstibe,> Oaku; for the

comemneel
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NoTE.—Jan, 15-20, no r

Monthly discharge of Kulihi Stream near Hondlubu; Oaku, for the yéar e

westher recordsg,
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NUUANU STREAM BELOW RESERVOIR NO. 9 WASTEWAY. NEAR HONOLULU, OAHU.

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

REcomrps AvAILABLE.—October 21, 1913, to January 16, 1921 when station was
destroyed by flood. ,

Gaar.—Friez weekly water-stage recorder installed August 7,1920. Gurley weekly
water-stage recorder used April 12, 1918, to August 7, 1920, at same location as
old inclined staff, datum unchanged.

D1scHARGE 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 wen', 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 is in solid rock; straight for‘about 75 feet above
and below weu', banks high and covered with vegetation..

EXTREMES OF DISCHARGE.—1913-192]1: Maximum stage;. determmed by levels to
flood marks, 8.74 feet January 16, 1921 (discharge, 1,600 million gallons per day’
or 2,480 second-feet), Minimum stage recorded, 0.03 foot at 6 to 8 p. m. July 9,
1920 (discharge, 0.11 million gallons per day or 0.17 second-foot),

Drversions.—Most of the flow at low and medium stages is diverted above station for
domestic supply and for power development.

RrauraTioNn.—Amount diverted above station varies. -

OByECT OF STATION.~To determine feasibility of using Nuuanu Stream at this pomt
to augment water supply for city of Honolulu. Territorial land and water.

UTILIAAHON —Station’ measures-the waste water and seepag«p from reservoirs Nos.
"2, 8, and 4 and the Luakaha weir, This waste water is used for m'lgatlon of taro
and rice.- - . .

Accuraoy. ——Stage—dlscha.rge relatloh permanent.’ Ratmg curve * weH deﬁned
Operation of water-stage recorder satisfactory except . December 8-9,  Records
excellent.

Discharge measurements of Nuuanu Stream below reservoir No. 2 wasteway, near Honolulu,
u., during the year ending June 30, 1921.

Discharge.
S : G
Date. Made by— : he&

v (feet). | Second- | Milllon

feet gallons

. per day,

Juy 2| B, F.ROSB. ceeenerennnnn, e e 0.10 0.40 "0.25
06k, 20 | T B SEOWATE-oeormmneeoonn oo s oo st oo 25| - s
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Dzacharge, in nidllion Eﬁll(ms pep'day, of Nuuanw Stream below resetvoir: No. ?wasté@ay,

negr lulu,gOaku Jor the. g/ear ending. June 30, 1921. .
Bay. ., ", 4. - J‘u’Ly. Aug, «Bept Qct :No,v. Dec. | Jan, !
‘ 02| 03] 04| 03 3.2

.2 .3 3 4 3.2
2p 4 i3 31 + 39
1 O T S I 57
21 .3l 8 .2 2.2
2| .2 .5 2 54
20 2| . .8 .2 8.6
2|2 s .2 8.5
2| ey 4 24 .8 48
2l .2 .5 2 e 8| 58
.9 2 -6 -8 21 LE| 49
.3 2 4 3| 2]10.3 4.
2 3 3 .2 2| T3el.l,
o2l 2l- 3 4 2 28|l :
2l .2 .2 .4 2| 21
2 2 2 4 2] 20
2 .2 2 4 2| 1s
2 2 2 .3 2| 24
2 2 2 20 3| Ut
.2 8 .2 2| L8| 20
2 2 2 2! 25| 18
2 5| 2 20 1| e
.3 -4 -3 2 NARRTS AN
3 5 2 2| 7| 93
.3 4.3 20 Lg’ . 5.8
.3 4 2| 2 . 1.2
5 .3 2 2| 12| 40
‘3 2 2| 2 8| 37
3 .2 20 2 RANNEY
.3 ') 2 ... 4.0

Norz.—Dee. 3-9, no reootd disdharge qst.imnﬁed at 0.8 milfion gallons per day.

Monthly dudmrge of Nuuany Stream below reservoir No. 2 wasteway, near Hmolulu,
. ) ahu, for the yéfn‘ endmg June 30, 1921.

Dischnrge Total run-off.

Month. . ' 'Mﬂlim gallons per day. ’
. | . - Million Acre-

feet
Muximuq. Minimum., | - Mean. | (Team)- gallons. | - feet.
0.323 3 10.0 31
. . ‘8.8 2%
8.6 26
7.9 24
18.2 56
115 354
67.3 207
236 T,

MAOQLE DITOH, um STATION, NEAR HONOLULU, OAHU.

LccurmN.uIn Nuuanu Valley, 150 feet from Pali road, opposite reservoir No..4,
into which 'the ditch eniptles, 64 miles from Honolulu post office. )
Recorps avarasie.—October 5, 1917, to January 16, 1921, when station was dis-
" continued omng to washout of ditch above station. N
Gage.~—fiurley eekly, water-gtage récorder. ‘ : S
DIscHARGE MEASUREMENTS.—Made from plank-at gage. - i
CHANNEL AND CONTROL.—Ditch is earth cut, with bottom Immg of concrete. At
the gage s section 50 fedt.long, 54 feet wide, and 3 feet deep is camstmcﬁed oi
concrete, with concrete contrél at lower end." ) ' o
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EXTREMES oF DisgEARGE.—1919-1021: Maximum stege recorded, 4,17 feet -at-3.30
a. m. January 18, 1021 (discharge; 168 wailifon: galons per ‘day or 260 second-feet);
minimum stage recorded, ditch eceasionally dry.

Drversions.—Diteh diverts water from Maole Stream and a few intérmittent streams
into Nuuanu reservoir No. 4. :

RecuraTioNs.—By head gates.

OBIECT OF 8TATION.~T0 détermine amount of water d1verted from Maole Stream m
Hillebrand Glen to reservoir No. 4 of &ity.

UrnuizatioN.—City water supply and power development

Accuracy.—Stage-discharge relation permanent, excepf. during unusually Jngh

' stages, when concrete control is not effective on gecount of large amount of ilt
carried. Rating curve is well defined below 10 million gallons per day. Opera-
tion of water-stage recorder satmfactory Recotds good for low stages poor for

high stages. ’

Dsscharge measurements of Maole duch makas station, near Homlulu, Ochu, dumy
the year endmg June 30, 1921

. Dlsehargé.
Date. Made by— .
: el | (feet). - | geoona. | Million -
: Co feet. S
Wd&yA .
Aug. 27 | J. E. Stewart 02| 035 0.2
Dec. 17 |' M. H, Carson SRS TN S .06

Duchm'ge, in million gallons per day, of Maole ditch, makai station, near Honnlulu
Oahu, for the year ending June. 80, 1921.

=}
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&
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0.07 0.03
.03 .04
.05 .02
.03 .3
.2 2.7
.3 .4
L0 .7
.45 .3
.2 d
! AR
Lol |l
8.3 2
BT 2 P
a5
lm e
.07

oTE.~No-récord aud discharge i miiHon gallons per day esﬁﬂn&ttd as follows: A‘ug 3842’3 o 3‘
'27-28 0.01. No flow on other days for which discharge.is mot given..
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Monthby: discharge of Mooleditdh, mekni-eatégn; M‘waulubw, qum for ﬁa syenr
. - cnending June 80, 4981 T B e

EL P R R AR L PR

! 3 ;)__4 .
Discharge
P ‘-\'»;\:'. e y‘.'-‘i S 0 ,‘-,v?
Month, QR gsllonsperday
‘ Seeond- | mMillian Acte-
L e Moximum, | Minimom, | Mean, | (mesn). | BRHORS | fee
o)
.8 0.0 of36| 0.5 04 | "2
.35 .00 . 062 . 096 Lol 8
8 ) 046 ont 139 4
'3 00 047 o3 146 | 4
11 00 336 152 10.1 31
Deckmber. . 3. 02 L40 17 gras 435 Y 18X
Tenpsry Lis.. N ] 021 . 568 | 879 dosc 9k 240
The period (200 AFS) - veeelel oeeemaeeeoaeseomaaes s eaeeeo e enonnns 160 489
R S W O T T OO W iy s POR U T A A T DU oy VT RE v v L

S

WEST BRANCH OF iAo s&-hmn \nﬁt ‘nomm.v. OAHTD.

Loc@,}'rlon,—«.—At diyersion, dam af R. W Bhingle’s bungalow, 300 feat above Iughway
bridge, one—elghth mile above confluence with East Branch of Manoa Stream,

. and 4 mileg gortheast of Honoighl Pas}, office.

RECORDS mv.umnw —Magy .26, 1913, to January 13, 1921. Sr.atmn was destroyed

" by fledd of Januaty 16, 1631, | o

'GAGE —Friez Water-stage recorder.’ - Watdon watyer-etage recerder in-vse June 17 tfb
- Octeber 20, .1914; replaced October 20, 1914, hy.a Friez. wawr-stage .recorder;

N repheed Mgy 9, 1915 by & SteVens 8-day water-stige recorder; replaced’ Augus

;. 15,1917, hy:a Stevens icoptinugus water-stage recorder; replaced: April 13, 1926,
by Friez water-gtage recorder. Vertical staff gage (at different datum) 150 feet

, . upstream. fgom highway biidge,iabout 25 feet above small n-ngatxon ditch divert-

" ing from right bank, read from May 29, 1913; to-June 16, 1914. - s

DISCHAHGE MBASUREMENTS.~Made by wading. ‘ ol ﬁf Y

CHANNEL AND CONTROL.—-Smgll ‘masonry. diversion dam mth rounded crest actg
- a8 control,;and faiths & large guiet pool in the- mexmby of the gage-for low and;
medmm mge Lienves and emall débris lodge on control and growth of grass on
“gides at tirmes a.ﬁect.s ths discharge rélation slightly. -Channel ‘cloan and' con-
finegl in the vicipity of the gagé:* A short distance upstream the-natural slope § ns-
steep.and chaunel is filled with-boulders. .. . .. . ..

EXTREMES OF pxscmmez.—Mammmn stage during’ year determmed by Ievels tp

1918—192& Max,mmm "sta.ge reearded in Janmry 1921 ‘minimum- stage rés,
. corded Décember, 1913 {discharge, 0.05 nnlhon gallons per day or (.08 second-
. ime [REEERESHECTR Rt ,:;.'i,-.:! el R, b o ST 1T

DIvERSIONS, —None BT E SRR R *

-REGULATION.—At low water, pool at gage is lowered shghtly for short periods by the
operation of a small hydraulic ram used for pumping water for domestic use and
also by diversion for filling a swimming pool. :

Onsecr oF sration.—To determine feasibility of using stream to sugment water
supply of city of Honolulu. Part of water rises on Territorial lands. Records
on west and east branches of Manoa Stream together show amount of surface
water available in upper Manoa Valley, above nearly all diversions.

Urnazarion.—Practically the entire low-water flow of Manoa Stream is utilized at
lower elevation in Manoa Valley for irrigation of rice and taro.

WD’OF SOKEAS T - o B
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Acouracy.—Stage-discharge relation permanent. Rating curve well.defined be- -
tween 1 and 50 million gallons per day. :Opetation of water-stage recorder satis-

factory. Records good.

Discharge measurements of West Branch of Manoa Stream Emolulu, Oahu, during
the year ending June 30, 192

- , C Dischasge.
Date, Made by— ’ mﬁt
. : (feet). - | Becond- :
. : . feet- | porday.

103 06 | ° G4
107 1.65| L€

J
s':?i. B

chharye in mzllwn gallom per day, of West Branch of M(moa .Smam near Homlulu
ahu,for ﬂw year, Mﬂg Ju’” &0,»1921. ¥, i

Day. - | sy | Aue. gept. | Oct. | Nov. | Dée. | Jam.
0] o5l oe| oef 21| s
] il el nrt 1si 1B
7 13 19000000t DY B B o3 N ¥ 12
8 WL s e b2 11
AR S 4| n2f .6 o) 17 33
.4 31 L4 -.7] . L7V 8.4l 195
4 . 2.3 ol Z8l. as| T5a
5 . 1.4 61 11.7] 58 6.0
a3 oraloos) urlosa 3.6
w0 2| 2o} g 1z| 27 31
3] .zl.a0] 8| 9l 21| 22
6.4 AR 4 F P S B A+ & 1
1.0 6 23ly 7l s % 2.7
| 24| LA s B Bl
sl Telosisd- aed 8| =yl
8 ‘1.'3 ~§:g- 8 }.9' ¢
4 S S I 4 T B S Y
8 o3l e el L4
.8 el o4l Te)| Tas)r1y
.8 Al o8f 11l 10
5 Bl 1
] w8
5 9 7
.4 DR} T
.3 R .8
.l.g ::g' T
7 K IR
.6 .ﬁ NTETT =
5 Lyl
Nore.—Aug. 27 to Sept. 3 clock 8 5 i timsted ons da b oom on
with Bust Brsnch of e mlion gallons per day by pars 4

Manoa Stregm as follows: Aug. 27-31, 3.2; Sept. 1-3, 1.7.

FEP R T
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Monthly discharge.of WBmmh of Manoa Stream mnear Homlulu, Qahw, for the year

June 80, 1981,
Discharge. Total run-off.
_ bty T
,l(‘onth‘ Million gallons per day. Sefco% a - Acre.
’ et Milli
gallons. feet.
Maximum, | Minimum. | Mean, | (W266D)-

X 0.3 0,79 122 - 244 75
4.9 .2 1.52 2,35 47.0 145
4.5 .3 1.2 1.95 37.8 < 118
3.8 .3 .98 1,52 30.5 93
17,7 .6 3.57 5.52 107 329
28 1.0 4,23 6. 54 131 402
19.5 1.1 412 6,37 58.6 164
......................... 431 1,320

EAST BRANCH OF MANOA STREAM NEAR HONOLULU, OAEU.

LocatroN.—At highway bridge 400 feet above confluence with West Branch of Mansa
Stream, in upper Manoa Valley, 4 miles northeast of Honolulu post office.

RECORDS AVAH.ABLE.—May 29, 1913, to-January 13, 1921. Station was destroyed
by flood of January 16, 1921.

Gage.—Friez water-stage recorder. Watson water—sta,ge recorder from May 5, 1918,
to September 28, 1914; Stevens 8-day water-stage recorder October 11, 1915,
to August 15, 1917; and Stevens continuous water-stage recorder Augixst 15,
1917, to March 19, 1920. Vertical stafi gage 200 feet upstream on right bapk at
different datum was read from May 29, 1913, to May 19, 1914.

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

CHANNEBL 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. At low
and medium stages stream past gage is fairly wide and deep and velocity well
distributed. Both banks are fairly steep and eovered with vegetation,

EXTREMES OF DISCHARGE,—Maximum stage during year determined by levels to flood
marks 10.4 feet January 16 (discharge, estimated at 2,000 million gallons per day,
or 3,000 second-feet); minimum stage recorded 1.18 feet at 9 p. m. August 19
(discharge, 0.54 million gallone per day or 0.84 second-foot).

1913-1921: Maximum stage recorded in January, 1921; minimum daily die-
charge occurred August 19 and also June 8 and 9, 1920.

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

RecuraTioN,—None.

OsBiEcr oF sTATION.—To determine feamblhty of using. stream to augment water sup-
ply of city of Honolulu. Part of water rises on Territorial lands. Records on
east and west branches of Manoa Stream together show amount of surface water
available in upper Manoa Valley above nearly ail diversions.

UriLizaTion.—Practically the entire low-water flow of Manoa Stream is utilized at
lower elevations in Manoa Valley for irrigation of rice and taro.

Accuracy.—Stage-discharge relation permanent, Rating curve well defined between
1 and 80 xmlhon gallons per day Operatmn of water-stage recorder satisfactory.
Records good. -
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Discharge measurements of Bast Branoh of Mawda Stréam miar Bonolulu, Ouhu, during
the year ending June:86, 1921.

N Discharge.
Gage
Date. Made by— . hei%ht Million
) e - (feet). | Second- gall;ns
. . feet. -
R ' per day.
Taly 91| 3. B SHOWARL. . cov.eee e L22| 095 06"
30 g Merry... - . 1.25 1.35 9
Bept. 4| M. H. Carson. LS80 L5 L0
Bet. 150 do....... 1.24 1.7 . YAl
Bov. 26 | 'J. E Stowart: S U R 2

.Dzscharge, in mzllm yallom per day, of East Branch of M'tmoa Stream near B‘omlmlu,
Oahu, for the year md‘mg June 30, 1921.

July. | Aug. | Sept. | Oct. | Nov. | Dec Jan.
PPET PR e |t AL AR
L1l o8l 18l 09l L6l 21 .5
I AR IR
R AR JEEE X ST WS RETA | 53 § R
381 48 1317 L1 L3 Lo okl
KA Bt 1 aakle 297, 48
ol el R oM o] EE 4t
¢ 6 Lglor 089 - 1Bl 27 1.2
13 6 Le .8] 1517 20 1.3
- ‘ oy, . R P
.81 .8l sl .11l 13l us 1.0
64 g1 agt aad e 1] s .8
L1 W81 L8yt o LB oLl SEaik. LB
9] 28| 16 8L 2.6 e
‘9 91 - LE| %2f L] L9 ;
T 5 S
8 8l 1’2’% 18l el 1
.8 B UL ore| el 17
~81 W74 L1y LO) 5B LS
S 3 IS 7 A N UST X % W W 3
et cvat ULy XIS ! o
) -aa| Tl - s iy el
L8l Czel Lil uel. Lel a8l
<7 3.4 11 11 241 3.2
"l 28]t 1ol Lol 3|
64 800 .9 cTam| 21
13 .20 9] 13 o8
1.213 '{.2 ' .g oL g.i
1 B O 1 o

Montkly discharge of East Branch of .Manoa Stream near Honolulu, Oahu, for the year
ending Jure 80, 1921 o o

RIS AN 03
¢ 7" Discharge. " ¢ - i [ Tétal rine-off.
. : ‘ y ‘g i
Mon ‘ Mmion gtfllons per dgy Socond- Miltion Acter
e = =T (ngeet gallons. | feet

Maximunt, | Minizmum,;| | Mean, ean), g ,
6.4 0.7 1.10 170 < 32 105
4.0 .6 1.4 2.23 4.7 137
2.8 .9 1.38 2.14 41.3 127
3.2 .7 1,31 2,03 40.5 125
15.0 .8 3.156 4,87 94.6 290
24 .5 3.30 5.11 102 314
4.6 .4 1.24 1.92 16.1 49
The period......... vencnnancasean PP PO R ceererenen 373 1,150




"/ ISLAND OF OAHU. <~ ~“ein’= ' - @}
© EAST MANOA DITCH NEAR BOKQLULU. OARU..

LocaTtion.—1,000 feet helow intake. Ditch diverts from East Branch of Manoa Stream
1,000 feet above gaging statlon on that stream, 4 miles northeast of Honolulu post
office.

Recorps AvamasLE.—May 24, 1915, to December 31, 1916; Janus.ry 26, 1918, to
January 16; 1921, when station was discontinued.

Gaee.—Gurley.weekly water-stage recorder. Vertical staff May 24, 1915 to December
31,1916. Stevens weekly water-stage recorder January 25, 1918, to April 20, )918

Dmcmmm MEASUREMENTS.~—Made by wading.

CHANNEL AND cONTROL.—Weir basin about 6 feet wide, 30 fest Iong, and 2 feet deep

' below weir crest. Ditch in earth cut. Control is 2.5-foot wooden sharp-crested
Cippoletti weir with metal crest.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 2.27 feet at 3
a. m., January 16 (discharge, about 26 million gallons per day or 40 secend-feef,) .
minimum stage recorded. during year, 0.04 foot at 1 p. m. July 15 (discharge, 0,08
million gallons per day or 0.09 second-foot).

1915-1921: Maximum stage recorded in January, 1921. Minimum smge recorded
0.03 foot at-3 p. m. March 16, 1919 (discharge, 0.05 million gallons per day or 0. 08
second-foot.).

Diverstion,—None. . .

ReguraTioN.—None. o "

Ossecr oF sTATION.—To determine feasibility of using water to augment water mp— -
ply for city of Honolulu.

UtnazaTion,.—Water used for irrigation of rice and taro.

Accuracy. -—Sta.ge-dlscharge relation permanent, except for short periods when wate:
was leaking around weir, Operauon of water-etage recorder satisfactory. Rec-»
ords good.

Discharge measurements of East' Manou_ditch near Honofulu, Dahw, during the year,
ending June 30, 1921,

- k] kW

— - 5 TR T i
Discharge.
Dat Made b lgiagt

ate. - 8 by—. .- i
N IR ~ (feet). | Secona- | Poillion
feet. per day.
July 16 0.205 0.65 0.4
Sept. 24 .21 .66 N .4
Nov. 12 23 .9 .56

55968-—24—wsp 535—5
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Discharge, in million gallons per day, of East Manoa ditch wear Honolulu, Oaku, for the
year ending June 30, 1921.

Day. July. | Aug. | Sept. | Oct. | Nov Dec Jan
0.6 0.4 1.0 0.5 0.7 1.1 0.7
.6 .4 .8 .8 2% Lo 7
.5 5 7 .6 .8 .9 .6
.5 5 .6 .4 .6 1.2 .6
.4 4 .6 .4 6 .8 1.0
.4 4 .9 .6 .8]. L2 1.&
.4 .4 L0 .7 .7 12 . LO.
.5 .4 .7 .5 26 (v L4 1.0'
.6 .4 .6 41 .8 1.2 .9
.7 .4 7 .4 R TN P, .9
.5 4 .8 .5 .8
15 i3 1.o 1.6 .7

- .8 .5 .7 e S 1.0
.6 1.1 .7 .5 4.3
'5 .5 .6 .8 4.5
.5 .4 .6 .6 IS B SOOI 4.4

; .5 6 .5 .8 .5 .8
.4 4 .8 .6 .4 .81
.4 4 .5 .6 B .8 ¢
.4 5 .5 .5 2.0 7
4 .8 .6 .5 2.8 .7
.4 .6 .5 .6 2.2 L7
.5 1.7 .5 41 L& 2.81.
.5 1.3 .5 .7 L0 L&
.4 L5 600 .8 1.2 L2
.4 1.2 .5 4], 20 W81
.7 1.5 .5 .8 1.1 W7
.8 1.0 5 .7 2.7 8
.6 .7 .5 .5 L5 8.
.5 - .6 .5 .5 1.4 .61.
.4 ) - T PR - 1 P, .6

NoTE.—Dee. 10+16 norecord. Discharge estimated by comparison with East Branch of Manog Stream
and range of stage on recorder sheet, at 1.2 million gallons per da;

Monthly dwcharge of East Manoa ditch near Honolulu, Oahu., for the year ending
June 30, 1921.

Discharge. Total run-ofl.
Month, Million gallons per day.
Sefgéd' M{}llon %crto-
gallons. eot.

Maximum. | Minimum. | Mean., | (T€a1) -
0.4 0.55 0.85 16.9 52
.4 .72 1.11 22.2 68
.5 .64 . 19.3 59
.4 57 .88 17.6 54
.4 L1 1,72 33.4 102
.6 1.04 1.61 32.3 99
.6 1.54 2.38 24.7 7%
............ [ P 166 510
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RIGHT BRANCH OF NORTH FORK OF EAUEKONAHUA u‘lmu( NEAR WAHIAWA,
OAHU. -

LocaTion.—200 feet upstream from intake of Wahiawa Water Co.’s tunnel, which is
at confluence of right and left branches, or two main branches, of North Fork of
Kaukonahua Stream, 8 miles northeast of Wahiawa.

RECORDS. AVAILABLE.—May 29, 1913, to June 30, 1921.

GagE.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from footbridge 20 feet upstream
from gage.

CHANNEL AND coNTROL.—Channe] is a straight stretch 200 feet long that has been
cleared of boulders. Banks steep and flow well distributed and confined. Nat-
ural control of large Loulders has been improved somewhat for low-water stages. '

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.06 feet at 4.40
a. m. January 16 (discharge about 980 million gallons per day or 1,520 second-feet); .
minimum stage recorded during year, 1.41 feet from 7 8. m. to 4 p. m. April 4
(discharge, 0.5 million gallons per day or 0.8 second-foot).

1913-1921: Maximum stage during period of record 9.0 feet at 3 a. m. March 26,
1920 (by flood marks-and comparison with Left Branch record) (discharge, esti-
. mated by extension of rating curve, 1,300 million gallons per day® or 2,010 second-
feet); minimum daily discharge, March 24 and 28, 1914 (0.2 million gallons per,,
day or 0.3 second-foot).

Diversions.—None.

RecuLaTioN.—None. ‘

OBJIECT OF 8TATION.—T0 determine amount of water taken from Territorial lands by
- Wahiawa Water Co. -Water rises on Territorial lands. '

UtLization,—Wahiawa Water Co.’s ditch diverts entire low-water flow of both right
and left branches of North Fork of Kaukonshua Stream for domestic water supply
and irrigation in vicinity of Wahiawa. All water, except the low flow, from

. North Fork is impounded in Wahiawa reservoir for irrigation of sugar cane on
Waialua plantation.
Accuracy.—Stage-discharge relation changed during the flood of January 16. Rating
- curves well defined between 1 and 200 million gallons per day, used July 1 to
January 15 and January 16 to June 30. Operation of water-stage recorder satis-
factory. Records good up to 200 million gallons per day but high-water exten-
faions uncertain.

Discharge mﬁcurements of a;lgkt Branch of North Fork of Kaukonahua Stream near

Wahiawa, 0 u, during the year emimg June 80, 1921.
Discharge.
. ‘

‘Date. . Made by— ‘ heiaght s

; (fect). | Second. | Million
feet. per day.

July 145 22 1.4

: 1.50 3.7 2.4

Sept. 1.60 4.3 2.8
Oc 1.62 5.2 3.4

Nov. 1.68 5.5 3.6

Dec. 1.62 5.7 3.7

Jan. 1.62 6.2 4.0

Feb. 2.02 8.2 5.3

B A

Moy 1.8 6.8 43
June 1.59 1.78 1.15

5 Estimate revised from that published in Water-Supply Paper 516.
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SURFACE WATER SUPPLY OF HAWAII, 1920-21,

Stream near Waohiawe, Ochu, for the year ending June 30.
July. | Aug. | 8ept.} Oct.

seersrassencresanns

Day.

Discharge, in million gallons per day, of Right Bronch of No

64

Month.

Monthly discharge of Right Branch of North Pork of Keukonahua Stream near Wah

November

})ecember.
ADUALY... .

P .
ehruary

April.. .
ay...

June.....coueeee.
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.ISLAND OF OAHU. - o 65 .

LEFT BRANCE OF NORTH FORK OF KAUKONAEUA sruul nAn WAHIAWA,,
e OAHT.

LocaTion.—100 feet above intake of Wahiawa Water Co.’s tunnel, which is at conflu-
ence of Right and Left branches or two main branches of North Fork, 8 miles
northeast of Wahiawa.

Recorps avamasrLE.—May 25, 1913, to June 30, 1921.

GaGE.—Stevens continuous water-stage recorder. o

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Channel straight for 100 feet above and below gage; fa,n'ly
uniform in cross section, with high, woeded banks; only one channel at all stages-
Stream bed composed of boxﬁdera and gravel Control composed of large boul-
ders; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded 9.60 feet at 4.30 a. m. January
16 (discharge, 3,460 million gallons per day or 5,850 second-feet); minimum die-
charge recorded during the year, 1.15 feet at. 830p m. Apn.l 3 (discharge, 09
million gallons per day, or 1.4 second-feet).

1913-1921: Maximum discharge recorded in Janmuary, 1921; minimum dis-
charge recorded 4 a. m. February 18 and 11.30'p. m. March 5, 1920 (0.1 million
gallons per day, or 0.16 second-foot).

Diversrons.—None.

Recuration.—None.

OBJECT OF sTATION.—To determine a.mount of Water glrverted from Territorial laud
by Wahiawa Water Co. Water all rises on Territorial lands.

U'm.rzuxon ~—~Wahiawa Water Co.’s tunnel diverts entire low-water flow of both
R@t and Left branches of North Pork, for domestic water supply and for irrigation
in vicinity of Wahiawa. Al water, except the low flow from North Fork of
Kaukonahua Stream is impounded in Wshiawa reservoir for irrigation of sugar
cane on Waialua plantation.

AcCuRACY. —Stage-discharge relation changed by flagds of December 24 and January

"16. Rating curve used July 1 to December'23 well defined between 6:2'and 200

million gallons per day. Rating curve used ‘December 24 to January 15 not weil

defined. Rating used Japuary 16 to June 30 well defined below 50 million gaj-
lons perday. Exténsion ofall curves up to 200 million gallons per day are parallel.

Extreme high water determined by logarithmic. extension and checked by one

slope computation at a stage of 8.82 feet. Operation of water-stage recorder sat-

isfactory, except as noted in footnote to table of daily dlschatge Records good

when recorder was operating.. ) i

;

‘

Dtschargc measurements of Left Branch of North Fork of Kaukonahua Stream near
Wahiawa, Oahu, during the year ending June 30, 1921.

Discharge. -
Date : Made b h(:f it )
r ate. ° . e . R g
v (fest). | Second- |. Million
feet " gallons -
: perda}“
July 3 119 4.0 2.6
31 1.39 6.9 45
Sept. 9 1.36 5.9 3.8
Oct. 16 1.42 8.4 5.4
Nov. 8 1,48 9.5 6.2
Dec. 4 145 7.7 5.0
Jan. 4 L5 | 125 81
Feb, 3 64| 130 8.4
Mar. 11 119 1.35 .9
ﬁpr. 7 1,30 o - 2.8
ay 6 149 6.6 ° 12
June 6 1) 31 2.0




66 SURFACE WATER SUPPLY OF HAWAII, 1920-21,

Discharge, in million gallons per day, of Left Branch of North Pork of Kuukonahua Stream
near Wahiawa, Oahu, for the year ending June 30, 1921.

1

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. ] May. | June.
2.0 2.4 | 17.9] 54 L5| 88). 25
2,0 25 13.9| 42 1.2 7.8 2.4
2.2 1. 44| 23 4.8 1] 7.9 2.0
2.0 35| 51) 10.6 8.3 10.8 1.8
2.3 52| 40 43 44| 7.0 1.7
1.9 120 40| 90 86| 5.1 1.6
1.8 13.9| 39| 9.8 3.4 4.4 7.2
1.8 . 39| 84| 31 64 3.7 2.4
1.8, 3.3 35| 19.0 93| 3.6 2.2
3.2 32| 34| 18 46 34 1.5
7.3 63| 27! 80 3.6 3.2 1.3
35 X 13.8] 23| 13.2| 25 13| 30| 30 1.8
5.1 65| 54| 23| %6 24 2] 84l 25 2.3
2.8 56| 40| 22] 86]28 1.2] 25| 3.9 2.4
8.5 48| 19.0| 2.1} 6.5]162 1.4 25! 3.6 7.0
3.0 |.. 9.4| 60| 20| 54|57 1.3] 107 7.0 2.3
3.5 371 & 1.8 4.6(270 3.8) 32| 10.1 3.4
2.3 . 3.4| 35 1.8 43 70 1.5 24 19.4 1.8
10.9 3.2| 17.7| 43| 3.9 42 L8| 22| 13.6 1.8
5.8 55| 88| 13.4] 3.4| AU 32| 1571 93 17
5 -
1.8 6.5 58| 66 3.3| 19.5]....... 18.7] 44| .23 1.4
3.8 3.8| 491 38 3.2 2.8 511! 112 1.3
2.9 |. 47| 40} 157|101 45] 39| 66 L3
2.6 |. 46| 37| 63| 6 88| 16.9] 36 1.3
12.4 4.6 3.8 61| 43 24| 1.9 68 1.1
46| 3.2 32 |.,789 1.7] 127]| 52 21
47|, 30| 58 6.6 13| 2 471 2.2
32| 27| 4 5.4 1.3] 2 4.0 1.7
29| 31 185 5.2 © 11§ 30 | -3.2 1.7
26| 25| 10.7| 47 13.3| 4 3.0 3.7
....... 81f.......f 42 2.5 e 290l

NoTE.~—No record and discharge in miftion gallons per day estimated by umpanson with Right Branch
of North Fork of Kiukonahm 8 m as loIlows July 26-31, 7.5; A 1—5 3.9; Au% 6—10 2 5 Aug. 11-13,

Aug. 16-20, 6.5; Aug, 21-25 14, Sept. 1-5, 11; Sep 10; Fe) : Feb. 6-10, 7;
F‘eb 1i-15, 6; " Feb. 16-30, 5; E’eb 21_;21% 3.5; Feb. 26-28, 2.5; Mar. 1-5, 2.0; Mar "6-11, 1

Monthly discharge of qut Branch o t{gNortb Fork of Kaukonahua Stream near Wahwwa,

ahu, for year ending June 30, 1921.
Discharge. "TPotal run-off.
Month, Million gallons per day. : ot
- | e | g
j ons. eot. .
Maximum.| Minimum. | Mean, (mean). . .
5.8 9.07 182 557
9.47 14.7 204 901
7.73 12.0 232 712
8.66 13.4 269 824
11.9 18.4 357 1,100
16.3 25.2 504 1,550
s.6 | 1% 2,530 7,760
5.73 8,87 160 402
3.02 4.67 93.5 287
11.0 17.0 332 1,010
7.89 12.2 A4 751
2.30 3.56 68.9 212
44 22.3 5,260 16,200

MISCELLANEOUS MEASUREMENTS.

A measurement of Punahou Springs at Honolulu, March 19, 1921,
showed a discharge of 0.55 second-foot, or 0.35 million gallons per
day.
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ISLA%H) OF MOLOKAIL
HALAWA STREAK NEAR HALAWA, MOLOKAL

LocaTron.—250 feet below confluence of two main branches and 2 miles above mouth
of stream and Halawa school house.

RECORDS AVAILABLE.—August 28, 1917, to June 30, 1921.

GaaE.—Stevens continuous wa; ge recorder.

DiscHaraE MEASUREMENTS.—Made by wading.

CHANNEL AND coNTROL.—Omne channel at all stages; stra.lght for 150 feet above and
100 feet below gage; banks high and steep. Control composed of large boulders;
fairly permanent.

HXTREMES OF DISCHARGE.—Maximum stage recorded dux'mg the year, about 9.5. feet
around noon of December 24 (discharge, 1,310 million gallons per day or 2,030
second-feet); minimum stage recorded during,yearg 0.16 ifoot, 12.20 a. m. July 8
(discharge, 1.7 million gallons per day, or 2.6 second-feet). .

1917-1921: Maximum stage recorded, 9.75 feet at 8.15 a. m. January 17, 1920
(discharge, 1,360 million gallons per day or 2,100 second-feet); minimum dig-
~ charge reegrded at stage 0.35 foot, October 13-15 and 19, 1917 (dmcharge 0.8 mil-
" Hon gallons per day or 1.2 second-feet).

Drversions.—None.

REGULATION. ~—~None.

OBigcr oF grarion.—To determine feasibility of water-supply project for Halawa
village and amount of water available for irrigation on leeward slde of island.

UrmizatioN.—For irrigation of taro and for domestic supply. - .

Accuracy.—Stage-discharge relation not permanent. Shift October 17 changad
rating below 2-foot stage. Two rating curves used are well defined below 150
.million gallons per day. High-water extension of new rating revised.on basis of
fuller information. Operation of water-stage recorder uneatxsfactory Records
- ‘good when racorder was opemtmg, fair for astunmd

Duchargc meamrement: of Halawa: Stxeam near Halgwa, Moiobm dunnarﬂw _war md#lg

June 30, 1921.
Dikcharge.
G r——————————
Date. Made by— heﬁt .
1 (fest). | Second- | Million
feet
. per day.
0.17 2.5 1.6
.34 3.6 2.4
1.33 32 20.8
.67 14.1 9.1
L.27 36.5 2.7
2.30 126 81
.10 6.0 3.9
.48 109 . T1
77| 171.6 1.4




68 SURFACE ‘WATER SUPPLY OF HAWAIIL, 1020~21,

Discharge, in million gallons per day, of Halowa Stregm near Halawa, Molokat, for the

year endigg June 30, 1921.

PR B Y4 .
Pay. July,. i Aug. | Sept, {- Qct. | Nov.. .. Dec. | Jan.. | .Feb. | Mar. | Apr. |- May.
Il ~
13.2 50! 34 3.0 130, 14.0 4.9 X RROTIN
51| 13.7 8.2 521, 2 12.9 7.5 2.1
3.2 10.7 6.5 4.4 2.0 - 440" 53 ‘%9
2.6 8.3 5.3 3.8 154, 1751 , 4.5 V:#‘o
22| 51| 50 53| 1.2 11.8 4.5 N
NI B o ¥ PR oy
§2 .42 9.0! 5.1 8.5 18.0 4.2 10.9
CELTYE 36 %9 1 146 7.8 15.% 4,9, 7.8
2.5 3.2 7.7 46| 29 10.0 | 3.8 © 7.8
3.8 2.9 53| 34| 109 10.9 3.8 6.7
W84 27 A%BY 29 9.2 1358y 38| L
2.4 23%F '1a4( 187 ] 13.0 23’ 370 53
8:3 78| ‘146 .25 | 4.4 . 9.2 3.7 53
2.8 1.8| "18.4 5.1 8.5 7.8 3.6 | 53
27| 16.0{ 95} 39| . 7.8 12 3.5 |- 4.9
66| .62 74| 104 7.2 9.2 3.5 53
7.81 . 4.8} .97] ‘89 6.7 R BT, 6.7
28 3. 3 6.1 13 6.2 6.7 3.7 12.4
58 3.0 <54 .82 5.8 1299 1 &g. 9.8
4.4 2.7 47| 19.0 5.8 7.8] . 8. 12.9
64| 150 40| 109 71 67| 4B 1.8
9.2 30 4.2 9.2 74 9.9 "17.1
51323 ;g.A; gg s.g g 13.; =~g.g
.3 (...98,; 1., 3. T . . 8
C 8.2 s 35| ‘40 Z.z T5R C
¢ 8.8 181 -7 W . 584,140
54| 22 ‘80| '10.0 .58
LW @, 43| 9.2 5.3,
A A 8.2 10.0 49
. [ % 8. TR
. . 8.4 39! 7.8
3. SR ! 18.2
' P Lt . - i LY

NoOTE.—Recorder not iwoi

Dwu—mlio;Dec.ﬂ-?d,lz; 15, 8 Apr, 16-18, 15; Apr, 20-30; 15, May 1, 6; May 25, 11; May.26-31,
r. 11~15, 8; Apr, 16-18, 15; Apr, ; 8 ; Ma; ; May.
15 Jane '21128,1) ﬁ“‘}tmb o730, ?5. ' Estimi‘les b{srea on eo¥:rp&'im th fow

Apr. 1-5, 7:
+ing 11

E, 6-10, 40; A
1ot % Fute f&‘-%
of Papalaua Stream,

-and -discharge estimated. in-million: galtens per. dsy as follows:
By and Ut o ot ez

30; Jan, 6-10, 50; Jan, 11-14, 125; Jan, 16-17, 240; Mar. 26-31, 20;

Hon;hly discharge of Halawa Stream near Halawa, Molokai, for the year ending June 30,

1921.
© Discharge. Total run-of.
. Month, Million gallons per day. Seeond- | . _
. - - - foet gmsm -
. Maximum. | Minimum. | Mean. | (mean). |. : pAEE
7.80| 12.2 25 i
4.4 22.3 48 1,
847 11 25|
129 | 2.0 wor | i
2.1 37.3 722 2,220
26,7 i3 829 2540
76.2 | 118 2,360 | 7,350
10.6 16.4 206 911
9.98 15.4 309 949
16.4 25.4 491 1,510
12.1 18.7 377 1,150
4.03 6.24 121 3n
18.8 20.1 6,850 21,000
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PAPALAUA STREAM ‘NEAR WAILAU. MOLOEAL

LocaTion.—One-quarter mile above mouth of stream, 2 miles east of Wailau Landing, 5
miles by foot trail west of Halawa village, and 6} miles due north of Pukoo village.

RECORDS AVAILABLE.~September 17, 1919, to June 30, 1921.

Gace.—Stevens continuous water-stage recorder installed May 22, 1920. Prior to this
Gurley printing water-stage recorder was used.

DiscaAreE MEASUREMENTS.—Made by wading or from suspension footbridge near
station. :

CHANNEL AND coNTROL.—Rocky and boulder strewn bed wn;h high rocky banks
Control large bonlders and gravel. Shifts during floods.

EXTREMES OF DISCHARGE.—Maximum stage. recorded 8.58 feet at 10.20 a. m. Decem-
ber 24 (discharge, 1,050 million gallons per day or 1,620 second-feet); minimum
stage recorded, 0.68 foot Jupe 25 (disché,rge, 1.4 million-gallons per day or 2.2
second-feet). B

1919-1921. Maximum discharge recorded as above. Minimum discharge re-
corded at 1.02 feet Feb. 26 and 27, 1920 (1.0 mxlhon gallone per day or 1.6 second~
feet).

Diversions.—None,

REeguLATION.—None. ' :

OBiECT OF sTaTION.—T0 determine amount of Water in.stream avaﬂable for irrigation
on leeward side of island. - .

UriizatioNn.—Entire low'now wastes into sea. v . :

Accuracy.—Stage-discharge relation not permanent. Two ratmg curves used are
fairly well defined below 200 million gallons per day. Operafion of water-stage
recorder satisfactory. - Records. good exept for extreme Iow flow for February,
March, and April. Accumulation of mud m well dunng this period makes the
record a partial estimate.

Discharge measuremnts of Papalaua Stream near Wailaw, Molokai, during the year ending

June 30, 1921.
Discharge.
. Gage
Date. Made by— height
S (feet). | Second- Mmignﬂoglsl
fect. per day.
118 2.3 1.5
1.22 2.1 1.4
1.47 8.0 5.2
1.44 7.2 4.7
1.50 85 A5
151 19.0 12.3
.74 25  Lés
112 6.0 3.9
123 9.5 6.1
Sy
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ISLAND OF MOLOKAL 71

WAIAKEAKUA STREAM NEAR WAILAU, MOLOKAI

Locarion.—Half a mile-above confluénce with Pulens Streami, 3 miles south ot Wailau
landing, and 4 miles northwest of Pukoo village.

Recorps avamasLe.—October 30, 1919, to June 30, 1921,

GaGeE.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from footbndge at the station.

CHANNEL AND CONTROL.—Stream bed rocky and boulder strewn. Banks steep, high,
and covered with vegetation. Control formed of boulders, cobblestones, and
gravel. Not likely to shift.

EXTREMES OF DISCHARGE. —Maximum stage recorded, 5.20 feet at noon December 24
(discharge, 348 million gallons per day or 538 second-feet); minimum stage re-
corded, 0.98 foot at 5 p. m. July 13 (discharge, 1.6 million gallons per day or 2.5
second-feet).

1919-1921. Maximum stage recorded as above. Mlmmum stage recorded, 0.92
foot March 7, 1920 (discharge, 1.3 million gallons per day or 2.0 second-feet).

Drversions.—None.

ReeurLaTioN.—None.

‘OBJECT OF STATION.—To determine amount of water av: allable for irrigation of west
end of Molokai.

UrmzaTioN.—Small amount being used for irrigation of taro. Most of flow wastes
into sea.

Accuracy. —Stage-discharge relation shifts only during severe ﬁoods Shift December
24, 1920, chn,nged rating below stage 1.7 feet. Rating above stage 2 feet revised on
basis of later measurements. Two rating curves used are well defined below 150
million gallons per day. Operation of water-stage recorder satisfactory. Records
good. '

Discharge measurements of Waiakeakua Stream near Wailau, Molokat, during the year
ending June 30, 1921. ) )

Discharge.
Date. Made by — t
l(afeet). Second- Mm‘i):g

feet. per day.
July 3| B.F. Rush. . i iiiieeaieieaeaaas 1.06 2.7 1.8
Aug. 4 M. H. MOrTY o 1.22 4.3 2.8
Sept. 8! B. F. Rush. 1.30 6.5 4.2
Oct. 20 | M. H. Carson 1.20 5.2 3.4
Dec. 31|..... do......... 1.40 7.8 5.0
Jan. 13 [..... do. ..., 2.08 28 18.2
Mar. 3|..... do..uun... 1.29 6.6 4.3
Apr. 13 | E. M. Pickop.. 1.29 6.0 3.8
May 27 | J. E. Stewart 1.30 6.8 4.4
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Lo ISLAND OF MOLOKAL . -~ .- .. T3

PULENA STREAM NEAR WAILAU, MOLQXAIL

Locatron.—Half a mile above confluence with Waiakeakua Stream, 3 miles south of
Wailau landing, and 4 miles northwest of Pukoo village.

RECORDS Avamasre.—October 30, 1919, to June 80, 1921.°

Gaae.—Stevens continuous water-stage recorder.

DiscrarRgE MEASUREMENTS.—Made by wading or from footbridge near station.

CHANNEL-AND CONTROL.—Channel rocky and boulder strewn.  Banks steep, high,
and fairly clean. Control boulders and gravel, fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 11. 5 feet about noon December
24 (discharge, roughly estimated 1,000 million gallons per day or 1,500 second-feet);
minimum stage recorded 0.89 foot at 12.40 a. m. July 14 (discharge, 3.0 million.
gallons per day or 4.6 second-feet). : N

1919-1921 ~Maximum stage recorded as a.bove Minimum stage recorded a»
above and also June 28, 1920. '

Diversions.—None.

RecurATION.—None.

OsyecT OF sTATION.—To determine amount of water available for irrigation on west
end of Molokai.

UrmzzaTioNn.—Small amount being used for n'ngatlon of taro. Most.of flow wastes,
into sea.

Accuracy.—Stage-discharge relation shifts during ﬂoods . Rating curve used July 1
to December 23, 1920, fairly well defined below 200 million gallons. Ratingcurve
used December 24, 1920, to June 30, 1921, poorly defined throughout. Operation
of water-stage recorder satisfactory except for two periods where record paper was
torn and ensuing record lost. Another period of -record had to be corrected for
difference in stage between the. stilling well and river. Regords fair except for’
period of corrected record which is poor. Estimates for pex"io'ds of lost record are

only appwx:mate ) . . o
Dzsc]xarge nwamrwwnu of Pulem Stream near Watlau? Molokaz, durmg the year end'mg

Jum 80 1921.
Discharge.
.t M ca G‘ P
Date. Made by— . he@f‘ t
Y (feot). | Second- | Million
feet. per dﬂy-
0,96 5.9 3.8
1.36 15.5 10.0
1.35 15.2 9.8
.23 12,8 8.3
1.69 31.5 20.4
2,66 116 -
48] 131 8,5
1.62 21 13.86
149 12.¢ 8.0
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Discharge, in million gallons per day, of Pulena Stream near Wailau, Molokai, for the year
: ending June 30, 1921.

Day July. | Aug. | Sept. | Oct. | Dec. | Jan. | Feb. | Mar Apr. | May. | June.
15.6 9.2 13.9 5.0 14.5 8.4 10,2 14.9 6.6
5.2 111 8.4 5.4 13.6 14,2 8.6 14,2 6.8
4,1 13.6 7.4 6.2 12.4 9.3 8.4 17.5 6.8
3.8 12,1 6.8 5.4 13.3 8.0 17,4 37 6.6
3.9 7.6 8.4 5.2 11.8 7.0 10.2 24 6.2
3.4 7.8 16.3 8.6 <. T PO 13.6 6.3 61 16.2 6.0
3.3 5.6 32 7.4 21 |........ 12.1 6.0 42 15.2 s 7.6
4,1 51| 1L8 4.5 38 oo 10.2 6.3 48 14.5 6.5
4,0 4.6 10.2 5.1 33 |eeiene.. 10.0 6.5 31 11.8 58
4.8 4.1 12.1 55 AU ... 10.7 6.5 21 10.0 5.2
3.3 4.2 32 5.6 . 1.8 6.2 16.2 9.6 5.2
3.9 8.4 25 5.5 . 9.0 6.2 14,9 9.0 5.2
3.3 9.6 18.0 5.4 . 8.6 6.2 12. 4 8,0 5.1
3.4 12,5 13.2 4.8 9.0 6.3 1.0 7.4 6.3
3.9 58 1.1 13.8 13.9 6.3 9.3 ‘8.2 9.4
16. 5.6 4.7 11.3 25 . 9.3 6.6 21 8.2 58
) & R, 22 4.5 8.6 14.0 . 8.8 6.8 13.9 1.5 5.3
h ¢ T 5.2 4,1 80 34 1.8 | 103 10.2 6.6 1.0 13.9 | 4,9
19 . coennen 6.2 4.1 7.4 16,2 10.8 62 9.0 7.8 8.8 11.0 7.8
- | D 6.3 22 6.6 8.6 | 10.6 48 9.0 7.4 33 10.0 5.5
b1 9.7 25 7.2 7.0 13.5 41 14,2 1.8 16.5 19.1 - 4.9
22, e 15.9 23 6.4 6.4 9.9 38 14.5 7.8 15.2 13.6 4.6
b2 J . 13.1 34 6 4. 6.1 61 30 10.7 7.8 15.5 1.8 4.5
2. ........ 7.4 29 6.1 9.9 145 - 25 10.0 18.6 30 20.0 4.4
25 i 6.1 35 (i 51 R AN 61 9.8 10.2 18,9 14.2 4,4
b T, 7.2 29 (X U P K, 52 9.5 7.8 16.8 1L2 9.6
b1 G 11,4 57 5.8 |. 48 9.0 7.8 12. 4 9.0 20.0
28, ceieen-.| 154 27 . 5.0 |(.. 30 8.8 7.4 8.4 8.2 12.0
29..... enes 9.3 16.2 58 |. 9.3 18,5 8.4 9.9
30...een..n. 13.6 12,1 6.6 .. ' 17.2 0 7.8 6.8
E:S DN 7.6 | 10.2]........ N 13,6 |....... R AL TR

Nore.—Record paper torn and discha;fe estimated in million gallons per day as follows: October 25-31, 7;
Nov. 1-3, 25; Nov. 4-7,6; Nov, 8-10, 25; Nov. 11-19, 7; Nov. 20-22, 80; Nov. 23-30, 24; Dec. 14, 24; Dec. ﬁs—
31, 36; Jan. 1-4, 17; and Jan. 5-13, 40. .

Recorded differencein stage between stilling well and river assumed to have occurred as follows: Increase;
in stage of well over river of 0. 05 foot per day from Janusry 18 until maximum of 0.65 foot and constant there-
after until April 1. A similar constant difference of 0.05 foot from Agrll 5~14. Gradual increase thereafter
to 0.16 foot reached May 24, Estimates obtained and corrections ed with flow of adjacent streams.

Monthly discharge of Pulena Stream near Wailau, Molokai for the year ending June 30,1981,

Discharge. Total run-off.
Month, Million gallons per dsy.
. Second- Million | Acte-

-gallons. eet,

Maximum. | Minimum, | Mean, | (fo€aD).
22 23| 78| 118 232 73
57 £1| 148 229 8| 40
32 5.0 1.0 17.0 |- 330 1,010
34 4.5 8.70 13.5 270 828
........................ 22.3 34.5 9| 2,060
............ XIS 6.8 933 |  2)s60
> 2 T 58.9 L1 1,83 | 5600
14,5 8.6 1L.0 17.0 307 945
18.6 6.0 8.52 13.2 264 811
61 8.4 19.7 30.5 502 1,810
27 70| 126 19.5 392 | 1,200
20.0 4.4 6.85 10.6 206 831
222 33| 1.7 27.4 6,480 | 19,900
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PELEEUNU STREAM NEAR PELEEUNU, MOLOEKAIL

Locarion.—Half a mile above confluence with Lanipuni Stream, 2 miles south of
Pelekunu Landing, 6 miles north of Xamalo village, and 12 miles by trail north-
west of Pukoo village.

RECORDS AVAILABLE.—December 1, 1919, to June 30, 1921.

Gace.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from suspensmn footbridge 1,000
feet below station.

CHANNEL AND coNTROL.—Stream bed rocky with scattered boulders, Banks steep
and rocky. Control large boulders wedged into cleft in rock ledge; seldom shifts.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 8.35 feet at 10.20 a. m. December
24 (discharge, 1,020 million gallons per day or 1,580 second-feet); minimum stage
recorded, 1.65 feet from 5 to 9 p. m. July 13 (discharge, 1.8 million gallons per day
or 2.8 second-feet).

1919-1921: Maximum and minimum stages as recorded above, minimum stage
also occurred March 7, 1920, 5 p. m. tosp m.

Dixverstons.—None.

RraeuraTioNn.—None. '

OBJECT OF 8TATION.—To determine amount of water available for irrigating West
Molokai.

UrnizaTioN.—Small amount being used for irrigation of taro. Most of flow wastes
into sea.

Accuracy.—Stage-discharge relatmn changed owing to boulders washing out of
control. Rating curve used July 1 to December 23, well defined below 60 million
gallons. New rating fairly well defined up to 250 million gallons. Operation of
water-stage recorder fairly satisfactory. Records good when recorder was working,
Estimates of misdng record fair.

Discharge masuremnts of Pelekunu Stream near Pelekunu, Molokai, during the year
ending June 30, 1921.

Discharge.
Gage
Date. Made by— heﬁlt
(feet). | Second- m
feet. per day.
July 3 173 3.4 2.2
Auvg. 6 1.99 6.9 4.4
Sept. 10 2.12 9.4 6.0
QOct, 22 1.87 5.0 3.2
Dec. 5 2.57 29 18.8
6 2.82 41 26.5
6 2.78 38 4.6
Jan. 15 4.30 317 205
15 4.20 286 185
15 3.85 220 142
15 3.62 102 124
Mar. 5 .98 7.1 4.6
Apr. 30 1.30 14.6 9.4
y 27 .95 5.7 3.7
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- LANIPUNE. sm m mzmv mom R AR LAY

LacAmon.-—Half a mile above Junctwn with Pelekunu Stream, 2 miles south of
o . Pelekunu landing, 6 miles north of Kamalo vﬂhge and 13 mﬂes by teail notthmt
“of Pukoo village.

Rucorns AvamasLe.—December 1, 1919, to June 30, 1921.

GAGE.%VW continuous water-stage recorder.

Qxﬁcxuxdfx nusmmunm —Made by wading or from mq’ammn footbndge 200
- feet below gage.

OBANNBL AND CONTROL. —Ohannel roeky and boulder stmwn, banks high and rocky,
* Control boulders and gravel. ‘Shiits during extreme floods. -

EXTREMBS OF DISCHARGE. ~—Maximum stage recorded, 5.90 fest at 10a. m. Decembez
24 (discharge, about 1,250 million gallons per day or 1,930 s6cond-feet); minimund'
stage recorded, 0.68 foot at 3.30 p. m. July 13, 1920 (dmcharge LQ million gallons-
‘per-day or-2.9 second~feet) ,

.+ 1919-1921: Maximum and minifaum stages for this period as above

Diverstons.—None. ,

ReguraTION.—None, '

OmyEcT OF STATION. —To determme ‘amonunt of water avallable ior ‘n'ngating Weat
Molokai.

Ummmn —Small amount bemg userd for irrigation of taro. Most ofﬂow wastee mt«
sea.

Aocvmcr —S):age—dmcbarge relation changed dunng December ﬂqad Twe mtmt
_curves used fairly well defined between 2 and 100 million gnllonn Opernhon
of water-stage recorder mtmfactory Records fa;rly gbod Lt

si

chhargc ‘measurements of Lampum Smam near Pelekunu, X(élobm durfng the yeat‘“
ending ~June 30, 1921

! Gage

Date Made by— hﬁ%ﬁ Million
(feet). | Seooud- | gqgng

! per day
0731 . &5 2.3

.70 5.2 3.4

.80 55 3.6

.78 4.9 3,2

1.05 14,2 9.2

222 242.° 156.

.70 6.7 . ,&3

83 0.0 &
L 69 8
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.« - ISLAND OF MOLOKAL. . .. .. 79
WAJKOLU STREAM AT ELEVATION 650 FEET, NEAR KALAUPAPA, MOLOEAL .

LocaTion.—2 miles abové miduth of strearn and 5 iniles southesst of Kalaupapa.

REcorps aAvamasie.—July 1, 1020, to June 30, 1921.

Gace.—Stevens continuous water-stage recorder. - e o

DisceaRGE MEAsUREMENTS.—Made from bridge or by wadmg

CHANNEL 'AND ‘CONTROL.—Stream bed - of .gravel dnd boulders, right bank vertical
rock,” Left bank sloping and formed of ]oosg matenal Control formed of uhy
stable boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded, about 13. 0 feet at 10. 20 a. m.
Decémber 24 (data insufficient to estimate discharge); midimum stage recorded,
1.95 ‘feet at noon Ottober 2 (discharge, 2.4 million gallons per day or 3.7 second-
feet.) :

Diversions.—None. . .

RecuraTion.—None.

OByecr or sTatioN.—To determine the amount of water avax]uble for proposed
power and i.mgatmn project for leper settloment and for irrigation of the west end
. of Molokai. ,

U'rmzulon —Part of water used for wat.er supply of Ieper settlement and for irriga-
tion of taro. - Rest wastes into sea.

Accuracy.—Stage-discharge relation not permanent. ' Three rating curves used
the ones applicable July 1 to December 24 and from January 26 to June 30 are.
fairly well defined up to 250 million gallons per day; the one from December 25.
to January 25 defined by one measurement as a parallel rating. Operation of;

_ recorder fan-ly satisfactory. Records good except for two periods that are partly
" estimated. ' ‘

Discharge measurements qf Waikolu Stream at elevation 650 feet, near Kalaupapa, Molokaz, ‘
during the year ending June 30, 1921.

-+ Discharge.

H N - . - G e .

Date. Made by— . . hegﬁ {

(feet). | Seoond- alon

[P | 1685 | per day..

Sept. 12 | M. L Carsonoooo. oo oo oo e 2.18 7.3 4.7
Oct. 25 |..... do..... .. 2.45 17.1 1.1
Dec. 11 {.....do.; 2.12 6.9 4.4
Jan. 20 ..... do..... 2.04 12.2 7.9
Mar. 11 | E. M. Pickop.. 1.75 6.5 4.2
May 26 | W.C. Renshaw .......................... feeremns S, L73| .58 3.8
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8, 530

feet.

Million Acre-

ecord corrected
day estimated
Deéc. 24-26, 50;

Total run-off.

o
2,800

per

Aug. 1-8,

gallons.

Second-
feet
(mean).

11.9

; July 21-31, 4;

record Dec. 24 to Jan. 20. R

0, 3

1. Discharge in million gallons

Discharge.

y 1-2

w &t lowar station as follows: Jul;

Million gallons per day.

Maximum. | Minimum. | Mean.

the year ending June 30, 1921.

ge unreliable July 1 to Aug. 8. No

dual filling float Jan. 20 to Mar. 1

ord of sta;
comparison with flo
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ion of a gra

fw;
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Mo'ﬁthly dis’cﬁarge of Waikolu Stream near Kalaupapa, Molokai, at elevation 650 feet, for
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. ISLAND OF MOLOKAL - .,,, ~ &1
_ WAIEOLU STREAM AT PIFE-LINE CROSSING, NEAR FALAUPAPA, MOLOKAL

LOCATION — At 300-foot elevation, 1 mile above Hioifth of stream snd 4 nnles east-
southeast of Kalaupapa.

RECORDS/AVAILABLE.—June 2, 1919, t:oJune 30, 1921. - N e

GagE.—Stevens continuous water-stage recorder.

DISCHARGE MEASUREMENTS. ~—Made by wading. " N

‘CHANNEL AND 0dNTROL.—Stream bed sand, gravel, and boul&ers -Right bank ateép
and rocky. Left bank is overflowed at high stages. * Control is'concrete casing o
8-inch water main and is permanent.

ExXTREMES OF DISCHARGE.—Maximum stage recorded, 10.20 feet at 10:80 a: m. Decem-
ber.24 (discharge, 1,270 million gallons per day or 1,960 second:feet); minimum
stage recorded, 3.89 feet at 10 a. m. December 22 (dlscharge, 8.5 million galloﬁs
per day or 5.4 second-feet.)

1919-1920: Both maximum and nnmmum atages recorded for penod same a2
above.

DrversioNs.—Intake d,ltch w Kalsupapa water supply d1verts about 2.5 mxlhon
gallons per day at about 500 foot elevation. Some of this water returns to the
stream just below the station. -

‘BEGULATION. —By diversion only.

OBJECT OF 8TATION.  To determine amount of water avmhble for pmposed powex‘ and

~ nngaﬁon project for leper settlement.

UriizaTroN.—Part of water used for irrigation of taro. Remunder wastes. into sea.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
4 and 50 million gallons per day. Operation of water-stage meorder satisfactory
except for period where it was stopped Records good except for this estxmated
period.

Dwd)aryg meamremmts of Wazkolu Stream ai pipe-line crossing, near Kalaupapa Molol:az
- during tbeyear md&g Jum 30, 1921’ .

! Discharge.

o . o o e e T oA
Date. ~ ‘Madeé by-— - height

(feet). | Second- ?é.‘n“é;.’?

fect. | & ey,

Dec. 11 | M, H. Carson 3.96 8.7 56

Jan. 21 [..... d0......... 4.08:], %17.0 1.0

Mar. 12 0.usnnnnn. 3.98 9.3 - 6.0

May 26 | T, %, Stewart.. 3.98 8.9 5.7

B T TT N
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ISLAND OF MOLOKAIL. & < ..

MISCELLANEODS MEASUREMENTS

Measurements of streams'and ditches on thé Tsid:
points other than regular gaging stations are hsted below

nd of Molokai at

Mi;belldﬁéow!qlischarge memurments o Moloicqi dun"ng the year endiy g June 80, 1921.

Stream.

Tributary to—

7

Right Branch of
laua.

20 [...ndo.oeiiidonaeLL
20 |..... [+ 1, P DN do............
21 |..
July. 2 |..,, .do
Deei 11 |.....
Jan, 21 |.....
Mar. 12 }.....
May 26
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84 SURFACE WATER SUPPLY OF : HAWAII, 1920-21.

“ISLAND- OF MAUI.
. ., HONOEAPAU STREAM NEAR HONOKAHAU, MAUL .

LOCATION —1,000 iee’a above 1ntake of Honokaha.u dn;ch and 6 mlles southeast of
Honokahau, at eleva.tmn 910 feet. ’

REecorps AVAILABLE. ~March 12, 1913, to.September 19, 1920 (after which. etatxoa
was discontinued), and staff readmgs at old site on diversion dam Auguat 13'to
December 31, 1911,

GAgE.—Stevems continuous water-stage recorder. ot

DiscraRGE MEASUREMENTS.—Made by wading or from cable 400 feet below ga,ge

CHANNEL AND CONTROL.—One channel at all stages; straight for 100 feet below- gage
but, yakes sharp bend 50 feet above gage; right bank rises gently; left bank is
vertical wall ofrock. Control composed of large boulders; seldom shifts.

Exmmms OF DISCHARGE.—Maximum stage recorded during period, 4.12 feet at 7.10
P. m September 11 (diseharge, approximately 280 million gallons per day:or 488
second-feet); minimum stage recorded, 1.19 feet from 10 a. m. to 2 p.m. August 11

w (discharge, 5.1 million gallons per day or 7.9 second-feet).

) 1913-1920: Maxiinum stage recorded, 8.25 feet at 7.30 a. m. Jammry 18 1916
(discharge computed from extension of rating curve, approximately 1,960 mil-
lion gailons per day or 2,940 second-feet); mlmmumstage recorded in, ,Augwq, 1920. )

Diyversions.—None. ‘ G

RecuLaTioN.—None.

OBIECT OF STATTION.—T0 determine resources of stream.

UriLization.—Low flow of #tream ‘all' diverted by Honokahau ditch for ungatwn of

- pugar cane and for power development.

Accuracy.—Stage-discharge relation pérmanent. Ratmg curve well defined batween

" . 10 and 100 million gallons per day. Operation of water-stage recorder satisinc-
tory except as given in footnote to table of da.lly discharge. Records good when
water-stage recordér was eperating.,

Dzscharge measwrements of. Honokahau Stream near Honokahau, Maui, dun'ng the year

fadart ‘»

o

ending June 30, 1921,

Discharge.

Date Made by— h%iﬁt e

. Date. : y— ' : Y
| (fect). | Segond- M hion
: eet. | pér day.
July 8| Reid Jerman 1.36 | | ‘n.l( -:7.‘2
2 205 a1 30.5
Sept. 5 144 5 81
Nov. 1 144 ©12.2 .8

Dwdmrge, in mzllwn gallcms per day, .qf Honokehau Stream near. Homkahau Mausi, for
yeaﬂemimg June 80, 1921. ,

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. . |July.| Aug. | Sept.
1.5 8.2 53| 67
1.9 80| 156.2| 21
8.6 1| 80 .22 18.3
7.7 7.6 | 30 11.2
9.4 - 122 6.8|. 0.6 25
48 84 63| 922
35 24 5.6 8.4 27..
10.4 14.9 6.5 8.4 | 28..
98 13.4 5.5 8.4 | 29..
9.0 19.6 | 23 |....... :;(1) .

Notg.—Discharge estimated as 11 million gallons per day Aug. 1-4 by comparison with records of Heto-
kabau ditch and Lahainaluna Stream using extreme range in cated on record. No record of any value
obtained after Sept. 20.
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. , . ISMND OF MAUIL , 85
Monthly discharge of Honokahaw. Sgream near . Honokehau, .llaw., for the year ending
June 30, 1921,
Discharge. Total run-off.
_ Month, ' Mﬂ]i(m gallons per day. - é

| Mien | Ace
) ‘eet.
Maximum, | Minimom. | Mean. | (€80). )

Byl P 38 68| 12.6] . 15 91| . 1,200
........... 4 5.2 12.2 18.9 380 1,160
September 1-19.. . 67 77 17.0 %, 3% 991
The period (81 48FS).....oeeus|eon.n SN IDUURRUN U Wl 1,00 3,860

HONOKAWAIL: Dx‘,l‘OB NEAR LAHAINA, MAUL.-. . [~

LocatioN.—At downstream portal of long tunnel on Homokawai ditch, 1} miles
below intake and 1} miles northeast of Puukolii until May 27, 1921. On-May 28,
1921, station was moved 1} miles upstream to a point-75 feet below ditch .inta.ke,
at elevation 1,530 feet.

REecoRPS AvAILABLE.—Mby 28, 1921, to June 30,/ 1921, at présent location; Novem-
ber 14, 1918, to May 27, 1921, at downstream portal of long tunnel 1} miles down-
stream; and from July 1, 1912 to December 31, 1917, at old locamon about half
2 mile downstream on former ditch line,

GaGeE.—Gurley weekly. water-stage recorder installed Apnl 15 1919. Stevens

‘ continuous water-stage recorder November 14, 1918 to, Apnl 15, 1919, " Staff
gage prior to that.

DiscHARGE MEASUREMENTS.—Made from plank across dltch.

CHANNEL AND cONTROL,~Channél at lower station is, concréte-lined ditch station
straight for 100 feet above and below gage. At new station chﬁmel is concrete-
lined tunnel straight for about 30 feet above and nearly a quarter of a mile below
the gage. Control is bottom 'of tunnel, not well ‘defined, and subject t¢ back-
weter from collection of gravel at wide section 500 feet bélow gage. -

EXTREMES OF DISCHARGE.—Maximum stage recorded . during ‘year, 5.65 ieet at 10 .80
a. m. November 8 at lower station (discharge, 30 million gallons per day or 46
second-feet); minimum stage recorded, 3.71 feet at 8. a.-m. Apnl 9 (dmeharge,
1.4 million gallons per day or 2.2 second-feet). .

1912-1921: Maximum stage recorded, 5.88 feet at 6 5. 'm. Séptember 3, 1919
(discharge, 33.5 million gallons per day, or 52 second-feet); Minimum stage
recorded, 0.22 foot at 9 p..m, November 14, 1918 (daschstge, 0.32 nnl]mn ga.llona

_ perday or0.5second-foot.) . '

Drversions.—Flood water diversion- -ditch about 50 feet below mtake to -well of
lower station diverts part of flood water abave gage hmght of 3.95 feet when ﬁood
gates are open. Gates 30 feet above : néw station may also betaed  to. divert
flood water.

ReeuraTioN.—Flow controlled by head gates at ditch intake and by flood gates
just below recorder well intake at old station and just above recorder well intake
at new station.

OBJECT OF STATION.—Most of dmmage area in Territorial lands. Data valuable in

" relation to Territorial lease to Pioneer Mill Co, :

UriLizaTioN.—Water used for development and irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to
August 25 and April 8 to May 27 well defined between 2 and 15 million gallons
per day. Rating curves used August 26 to April 7 and May 28 to June 30 not
well defined. Operation of water-stage recorder satisfactory.- Records fair.
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* IBLAND OF MAUL -~ & 70 - 8Y

Monthly discharge of Homokawai ditch niéar Lahasna, Ham, Sor tﬁe year ending Fine 29,

1921.
Discharge. . Total run-off.
. Mouth. 'A" . Million gallons per day.
- Second- | willion | Acre-
(mean). gallons, ‘ feet.
Maximum, | Minimum. | Mean.
9.8 2.8 4.05 6.27 126 ° ﬁg
12.6 | 2.0 4.34 6.71 135 ,
1.1 2.6 1 3.95 6.11 118 364
9.8 2.6 4,18 6.47 130 308
20.0 2.6 6.85 10.68 , 206 - 631
17.7 2.4 5.42 8.39 168 - S8
14.8 2.8 6.13 9,48 190 583
6.7 2.0 2.68 4.15 75.0 230 -
7.8 1.9 3.10 4.80 9.1 205
20.0 2.2 5.65 8.74 170 520
9.1 1.6 3.12 4,83 96.8 297
15.0 34(° 414 6.41 124 381
20.0 1.6 4.48 6.93 1,630 5,010

LAHAINALUNA STREAM ABOVE PIPE-LINE INTAEE, NEAR LAHAINA, MAUL

‘LocaTion.—200 feet above intake of pipe line supplying Lahaina and Lahainaluna
school and 2} miles northeast of Lahaina, at elevation 1,057 feet.

Recorps avamasre.—February 29,.1916, to June 30, 1921, at this station and from
August 5, 1911, to January 18, 1916 at a station about a mile downstream from
present site.

Gaae.—Stevens continuous water-stage recorder installed August 27, 1919, to replace
Gurley printing water-stage recorder previously used. :

DISCHARGE MEASUREMENTS.—Made by wading. g o

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 permanemnt.

‘EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.91 feetat 3 a. m.
December 25 (discharge, approx:lmately 120 million gallons per day, or 186 second-
feet); minimum stage recorded, 0.92 foot August 9 to 11 and 17 to 19 (dlschatge,
1.8 million gallons per day or 2.8 .second-feet).

1916-1921: Maximum stage recorded, 3.79 feetat 10.30a. m, November 26
1918 (discharge, 314 million gallons per day or 486 second-feet), minimum stage

! recorded August, 1920. . i . . .

Drversrons.—None: : - . . s

Recurations.—None. .- B '

OmsEcr or sraTion.—Data valuable in relation to Temtonal agreement with- Ploneer
Mill Co. pertaining~o division of water.

UrtuizaTion.—Water used for domestic purposes, ppwer deve]opment and irrigation
of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined
between 2 and 50 million gallons per day. Operation of water-stage recorder
satisfactory. Records good.
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- ISLAND. OF mmf e g

Nonthly dischargs of Lahaindluna Stream above pipe-vlme tnéake, near Lakatha; Mavsi,
Jor the year eviding Juné 30, 1921.

Discharge. Total run-off.
I ~ =
. Month. | Million gallons per day. Second-

o ' feet | aatons. | A4S

Maximum. } Minimum. | Mean. (mean). ) eet.
1.2 1.9 3.45| 53¢ 0f gza
18.0 1.8 3.28 5.07 102 . 412
12.6 2.0 3.04 4.70 . 91.2 . 280
10.4 2.0 3.00 4.64 93,0 . 288
39 2.0 6.82 10.6 204 (]
25 1.9 5.97 9.24| 18 568
43 1.9 9.47 14.7 294 901
5.3 2.2 2.64 4.08 73.8 27
12.0 2.1 2.60 4.16 8.4 256
21 1.8 4.77 7.38 143 439
94| .. 19 2.52 3.90 78.1 ) %g

13.6° 1.9 274 4.24 82.3

43 1.8 4.2 6.51 1,540 4,720

OLOWALU DITCH NEAR OLOWALU, MAUIL

LocaTron.—425 feet @ove intake to penstock of hydroelectric power station, 1 mile
above Olowalu, and 7 miles east of Lahaina,
Recorps AvamaBre.—July 28, 1916, to June 30, 1921. Replaces old station in tail-
- race from power house, for which records are available August 12, 1911, to June
" 30, 1916.
Gage.—Btevens continuous water'stage recorder- installed June 9, 1919 to replaca
© staff gage installed July 28, 1916.
D1scHARGE MEASUREMENTS.—Made by wading.
{BANNEL AND coNTROL.—Channel about 3.5 feet wide cut in earth a,nd rock; strmght
" for 50 feet above and below gage. Control riot well defined.
‘EXTREMES OF DISCHARGE.—1916-1921: Maximum stage recorded, 1.53 feet 3a. m.,
" December 25, 1920 (discharge, 18 million gallons per day, or 28 second-feet),
minimum stage recorded, ditch: occasionally dry.
Drvizrarons.—None.
* ReaULATION.—None,
OBIROT OF STATION.—Data valuable in relation to Temtonal lease ta' Olowalu Co.
UrtLizaTioN.—After passing through power house water is used for irrigation of sugar
cane. A small amount is sometimes diverted for u-ngatmn at higher levels and
. does not pass through power house.
Aecmucr —Stage-discharge relation mot permanent. Ra,!;mg curves fairly well
- . defined between 1 and 8 million gallons per day used as follows: July 23. to
September 7; January 17 to May 5, and May 6 to June 30. Shifting-control
method used in computing discharge July 1 to 22 and September 8 to January 16.
Operation of water-stage recorder unsatisfactory Septeriber 4 to October 31.
Records fair.
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Discharge measurements of Olowalu dnch near Otowalu, Maui, during the year ending
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Norte.—Discharge computed by shifting-control m}athod Nov. 1 to Jén. 16, bischargs ‘intgriwt.)mted

Mar. 14. No record for days when discharge is not given.
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Monthly discharge of Olowalu ditch near Qlowalu, Maui, for the year eﬁdingdtqm&?,ﬁ%lw

Discharge. Total run-off
IR N

Month. R Million gallons per day; .- o

. ’ i per. 8% Se?ge%& Milllon | Acre

(mean) gallons. feet.

Maximum. | Minimum, | Mean.

July.... L6 2.16 3.84 6.9 205.
August..... 1.6 2.45 3.79 .0 ¢ 233
September...............o.iiiideiiriierieiii e S PR
October...... e et T
November. L2| . 450 6,06 135 414
December. . 1.3 5.74 8.88 172 528
2.6 7.41 11.5 230 705
3.6 5.12 . 1.92 144 440
T25 3.18 4,92 98.6 L 308
PAAR 4,30 6.65 129 396
2.4 3.19 4.94 8.8 303
2.2 2,53 3.91 75.8 233

KOOLAU DITCR !’EAR KEANAE MAUIL

Locarion.—25 feet above portal of tunnel in west alde of Kea.nae Valley, a quarter of
a mile above ditchman’s house, and 3 miles southwést of Keana¢ post office.

RECORDS AVAILABLE,—January 1, 1910, to December 31y €l912 and November 2, 1917,
to June 30, 1921.

GaGE.—Friez water-stage recorder installed November 2 1917 East Mam Irrigation
Co. has obtained staff gage readings at this location smce about 1904

DISCHARGE MEASUREMENTS.~—Made from plank at gage.*

CHANNEL AND CONTROL.—Concrete-lined ditch; stralght for :100 feet, above gage;
control not well defined, but probably permsment as dltch enters long tunnel 25
feet below gage.

EXTREMES OF DISCHARGE. -Maxn.num stage reco jed durmg yea.r 5.55 feet at 10
~ p-.m. March 29 (discharge, 145 million gallons per day or,224 secopd-feet); mini
mum stage recorded, 0.30 foof from.5 a. m. Jaguary 13 to 5'p. m. J'anuary 14 (dls-
charge, 1.2 million gallons per day or 1.9-second-foet).

1910-1912 and 1917-1921: Maximum . stage, recorded, 6.06 feet at 6 a. m. No-.

" vember 30, 1917, {discharge, 163 ‘million ga.fpons per da,y6 or 252 seeond-feet),
minimum stage recorded, water occasionally shut off. ;

Drverston.—Ditch diverts water from all streams from Makaplpl to Keanae, mclusxve.

ReeuLaTION.—By gates at intervals. :

OBJECT OF STATION.—To determine water diverted by dx.tch from Terrmmal lands.

UriLizatioNn.—Water used for irrigation of sugar cane. .

Accuraoy.—Stage-discharge relation affected for short penods by trash ga.thermg on:

- tragh rack below gage; also affected by opening of waste gates above gage. Rating
- curve well defined between 5 and 126 million- gaﬂtms per day, .. Ommn of
" water-stage recorder satisfactory - except ae: noted in. footnota to ‘table of daily.
discharge. Staff-gage readings twice daily ‘used to" determine discharge”July
10-15, January 8 to February 11, February 18 to March 12, and June 26 to 29,
Records fair where staff-gage readings were used and good where gage height was
determined from recorder graph.

¢ Supersedes figure published in Water-Supply Paper 485.
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Discharye messurements of Koolaw ditch near Keanae, Maui, during the year ending.
June 80, 1921.

Discharge.
Dat: Made by e et
ate. e o by — -~

' . (foet). S?oond- é"iu”o‘g

B et per day.
July 17 . H. i feeetebemaceccaceaccesaeccdetsescancsasenses 3.21 100 88
31 {.....d0 2.25 60 .39
gept. 15 35| - m 72
Oct. 26 do raee PO . . 4,72 174 112
Apr 17 | W. C. ReNShOW. cu . it ii i aitaceirctatiineaaans 4.31 158 - 102

Discharge, in million gélions per da md’, ofJKool;xg. gz;clh near Keanae, Maui, for the year
N ‘ : ing June 30,

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. i May. | June.
|
12.6 | 36 36 36 48| 116 93 | 1.2, 24 76 4| 25
uURCEL B R RS IE B 82
88| 39t :'32 78| 89| 65 |’ :? 48 | 63! B¥} 22
770,36 (- 48] 3| - 607  94,.. L84 % -89, S| 2
7.2 32|+ 69 36 48| 1224.....,. .3] 30 w5 2
. 6.8 20 .9 42, 105 {everens|. o3 %g , 108 4| 200,
6.3 27| vz 381 105] 132| 82| 3 s 45| 2.0
<86 24|, 102 28{ 1121 .132| T.4| B8] 2:| 7B 9] 19.0
7.4 23 89|..28| 19 126| 3.9 180| 24 .| 9% 36| 200
6| 22} 105]..56| 16| 119, 2.4 .48 | 28 | . 99y 3IB| 20.0
6 g 106 99| 102| 109| 5.2 54 22 .1 109 39| 180
8| 105 - 12| BT 86| 119 ‘L2 34 22 | a2} 38| 17.0
.2 93 93 39 % 1u9| 1.2} 36 21 9 | 17.0
.0 45 il 93 66| 12| 7.4/ 57 21 ‘99 [ 16.0
. L M - ot | * 3 ;. 1 ol o . . ' .
9 .83 66{ 99 60| 109 24 54 200 112|. 2| 16.0
S0 T {1 AR A O 1
1707 2817 4| " fé. 761 43] 3¢ B 1 9] 6| 2%
25 51 48] 86| - 98| - 72| 3.9 3¢ 2471, @ 72y 16.0
Tue|  ag|t rai hel 66 36 32 | s [ 83 48 140
48| .39 601 1%5, ;3.0 29 23-.0: 93| 51| 13.8
51 39 51| 116 2.6 28 22 uy'| ‘54| 13.2
48 36450 90 | x1{ N 7% (" -108) . 4} 12.6
o8l 8.l 98 28,7 63 B0 ¥| 17.8
63 30 9% | 12 521 2 | 60 9|, 38| 136
119 28 72 99 3.4| 25 | 116 791 82| 17.0
T2l .20 68| 93 et 162 [ e0)- 30| k-
48 28 57| 12]. 2. 9 63 28| 57
45 62 54 78 |oai.is 105 66} ‘W 1@
. 39 |.vicuna)e 8L foeastes) . 45 mo.... P

Gase: + T

NOTE. stalg e de| Irom mmmo! two b; tqhman -Iul 10-15,
Jan. 8 to Feb, 11, Feb. 18 to Mar. 12, e 26~29. Dischaq estima%e iﬁm gﬁﬂ“ dﬁjg
isony with flow! of Honomanu-Streani, ab follews: Oct. 24-25, 110; Dec. 23-*25, & [ Jsa 5—7.
Discharge partly estimated July. 3r6, 7-9, 16-17, Oct. 23, and Jan. 4. K

IAET I t E i . v - P
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Monthly discharge of Koolaw ditch near Keanae, Maus, for the year ending June 30, 1921.

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

112 271.0 4.8 836 ' 2,510
47.5 73.5 1,470 4,520
60.3 93.3 1,810 5,550
63.1 97.6 1,960 6,000
86.9 134 2,610 8,000
83.1 129 2,580 7,910
18.3 28.3 567 1,740
23.9 37.0 870 2,050
45.3 70.1 1,400 4,310
88.7 137 2,660 8,170
43.9 67.9 1,360 4,180
22.3 34.5 669 2,050
50.9 78.8 18,600 57,000

HONOMANU STREAM AT HAIKU-UEKA BOUNDARY, NEAR KAILIILI, MAUIL

LocaTioN.—At end of Haiku-uka boundary-line trail, 8 miles east of Kailiili.

Rrcorps AvamaBLe.—October 9, 1919, to June 30, 1921,

GaGE.—Stevens continuous water-stage recorder.

DI1SCHARGE MEASUREMENTS.—Made from suspension footbndge or by wading. -

CHANNEL AND CONTROL.—One channel at all stages; straight for 50 feet above and
below station; narrows into a gorge below station. Control composed of 2-man
boulders, subject to shifts, .

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 9.00 feet at
7.20 p. m. January 16, 1921 (discharge estimated by comparison with Honomanu
Stream near Huelo at 1,200 million gallons per day or 1,860 second-feet). Mini-
mum stage recorded during year, 0.53 foot at 12.20 a. m. June 26 (discharge, 0.23
million gallons per day or 0.36 second-foot).

1919-1921: Maximum stage recorded in January, 1921: Minimum stage recorded
0.28 foot at 10 a. m, April 8 and noon April 5, 1920 (discharge, 0.03 m1ll10n gallons
per day or 0.05 second-foot).

Drversions.—None.

Recuration.—None.

OBisecr oF sTATION.—To determine discharge of stream at boundary between fee
simple land above and Territorial lands below.

UmLizaTioN.—Water picked up below by East Maui Irrigation Co.’s ditches for-
irrigation of sugar cane,

Accuracy.—Stage-discharge relation shifts slightly. Rating curve fairly well defined
between 1 and 80 million gallons per day. Operation of water-stage recorder
satisfactory. Records good.

55968—24—wap 5835—T
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Honomanu Siream at Haiku-uke boundary, near Koiliil

)
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Maui, during the year ending June 30, 1921.
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NOTE.—Aug. 20-25, no record;



ISLAND OF MAUIL 95

Monthly discharge of Honomanu Stream ot Huaiku-uka boundary, near Kmlzdz,{ﬂam,
Jor the year ending June 30, 1921.

Discharge. Total run-off,
Month. © Million gallons per day.
: Sef;’:d' Million Acre-
(mean) gallons. feet,
Maximum. | Minimum. | Mean,
13.1 0.15 1.92 2.97 59.5 183
14.6 .25 2.81 4.35 87.2 267
19.4 .25 2.95 4.56 83.6 272
39 .5 5.32 8.23 165 506
270 .5 19.1 20.6 572 1,760
203 7 24.6 38.1 761 2,340
219 .8 44,2 68.4 1,370 4,200
3.1 .35 . 803 1.38 25.0 77
57 .2 5,11 7.9 158 488
392 7 24.2 37.4 726 2,230
3.1 .15 . 839 1.30 26

9.5 .07 . 597 924 17.9 55
392 Jo7 ‘ 1.1 17.2 4,060 12, 500

HONOMAXU STREAM NEAR KEANAE, MAUL

LocaTioN.—500 feet above Spreckels ditch intake and trail bridge and 6 miles south
of Keanal post office.

RECORDS AvarLABLE.—November 15, 1913, to June 30, 1921.

GAGE.—Stevens continuous water-stage recorder. '

D1scHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

CHANNEL AND cONTROL.—One channel at all stages; straight for 200 feet above and
below gage; stream bed filled with large boulders and very rough; right bank
vertical wall of rock; left bank steepand high. Control composed of large boulders;
fairly permanent.

ExTREMES oF DISCHARGE.—Maximum stage recorded during year, 9.64 feet at 9.40
p. m. January 16 (discharge, about 1,250 million gallons per day or 1,930 second-
feet); minimum stage recorded, 1.77 feet July 14 (discharge, 0.17 million gallons
per day or 0.26 second-foot).

1913-1921: Maximum stage recorded, 9.9 feet at 9 p. m. May 1, 1916 (discharge,
1,500 million gallons per day or 2,320 second-feet); minimum stage recorded in
J uly, 1920.

Diversions.—None.

REecuLaTion.—None.

OBrEcT oF sTATION.—Data valuable in relation to Territorial water licenses to ditch
company.

UrmuizatioNn.—Ordinary flow is diverted by Spreckels ditch for irrigation of sugar
cane.

. Accuracy.—Stage-discharge relation shifts slightly. Rating curves fairly well

defined between 1 and 500 million gallons per day. Operation of water-stage

recorder unsatisfactory at times. Record good when recorder was operating.
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June 30, 1921.

Discharge measurements of Honomanu Stream near Keanae, Mawi, during the year ending
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Monthly discharge of Honomanu Stream near Huelo, Maui, for the year ending June 30,
1921.

»
.

Discharge. “Total run-off.
Month, Million gallons per day.
| ~ o | e | e
ons. eot.
Maximum, { Minimum, | Mean. (mean). &

4,49 6.95 139 427

6.93 10.7 215 689

6. 81 10.5 204 - 627

11.6 17.9 350 1,100

26.8 41.5 803 2,470

27.7 42.9 858 2,640

63.9 98.9 1,980 6,080

2.58 3.9 72.8 222

10.3 15.9 318 980

3.7 49.0 951 " 2,920

1.92 2.9 50.6 183

1.49 2.31 4.6 137

The year....coooveenaenaeaan BT ERRRTREOD e 16.5 25.5 6,010 18, 400

L)

HAIPUAENA STREAM AT HAIKU-UKA BOUNDARY, NEAR EAILIILI, MAUIL

Locarion.—300 feet upstream from Haiku-uka boundary-line trail crossing and 73
miles by trail east of Kailiili.

RECORDS AVAILABLE.—May 27, 1919, to June 30, 1921.

GacEe.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from suspension footbridge or by wading.

CHANNEL AND coNTROL.—Channel is pool at base of 60-foot falls. Control is solid
rock ledge atlower end of pool. Practically permanent and the same for all stages.

EXTREMES OF DISCHARGE.—Maximum stage occurred on January 16, 1921. Float
ribbon disengaged and exact height not determined but was higher than 3.65
feet (discharge more than 100 million gallons per day or 155 second-feet); minimum
stage recorded, 0.17 foot at 4 p. m. July 14, 1920 (discharge, 0.08 million gallons per
day or 0.12 second-foot).

1919-1921: Maximum stage occurred in January, 1921; minimum stage recorded
0.15 foot at 1.30 p. m. May 27, 1920 (discharge, 0.06 million gallons per day or
0.09 second-foot).

Drversions.—None.

Reauramon.—None.

OmJEcT OoF sraTiON.—To0 determine discharge of stream at boundary between fee
simple land above and Territorial lands below.

Urinizamion.—Water picked up below by East Maui Irrigation Co.’s ditches for the
irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by flood of January 16. Rating cufves
fairly well defined between 1 and 25 million, gallons per day, used July 1 te
January 16 and January 17 to June 30. Operation of water-stage recorder un-
satisfactory. Records fair when water-stage recorder was operating.
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Discharge measurements of Haipuaena Stream at Haiku-uka boundary, near Kaitiili, Maut,
dyringlthe year ending June 30, 1921.

Discharge.

Dati Made b, \ h(z et

ate. e by— 18,

(feet). | Second- | Million
feet. -per day.
July 2 | Reid.Jerman 0.29 0.15 0.1
2 | R. H. Remington .46 1.35 .9
Sept. 10 |..... P, L .58 2.2 1.45
Oct. 301{..... do.. oot .45 1.15 .75
Jan. 28 | W. C. Renshaw .62 3.6 2.3
ﬁp . 29 ... L1 ) N .36 .85 .85
ay 20 |..... L {1 PP .40 1.05 .7

Discharge, in million gallons day, of Haipuaena Stream at Haiku-uka boundary, near
Kgailz'ili, %m’, f(’rr the year ending June 30, 1921.

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

0.3 0.9 0.8 1.1 - 2.3 0.7 0.4

.2 1.4 1.2 .9 7.2 7 .4

.2 2.0 Lo 7 2.8 .1} .4

.1 2.2 1.0 .6 16.5 .8 .4

.1 .8 1.1 .8 19.7 .8 .3

1 .6 4.8 .8 53 1.0 .3

.1 .6 7.2 1.6 25 7 -3

.1 ] 3.5 L7 7. .6 .3

.1 .5 2.9 .5 10. .8 .2

.1 .4 2.4 .9 | 16. .6 .3

.1 .4 13.3 .6 .4

.1 .5 4.6 .5 2

.1 8.4 2.2 .8 .2

.1 5.8 1.4 N3 .2

.8 .8 1.2 .8 .2

6| .6 L1 175 B AU IR .5 .2

9.4 .5 1.2 S : EORN PP ] .2

1.5 .5 .8 S 3 SO e 1.2 .2

.7 .6 .9 .8 B () PO 1.1 .3

7| s6| 8| ) el o 2

3.2 3.8 .8 . PO P, .5 (S PO .6 .2

10.6 1.2 Ry TSN R .5 Y ) PO, .8 .1

4.5 1.7 B RN P .4 N . .9 .3

2.9 3.2 P A PN R .4 3.01... 2.4 .2

1.6 1.8 [N 2 R . .4 28 ....... 1.0 .1

26 .8 3.8 PR 75 PRI RPN B N i I PRI, .4 1.2 .6 .1

2. .7 9.2 .5 .4 6.3 .5 1.4

28 .7 1.8 .4 4 2.2 |. .4 5.2

2 00 L0 .5 3.6 |. .4 1.4

30. 1.4 .9 .6 15.0 .4 .5

31, s el 3.0 VS
- i

Nore.—Discharge estimated in million gallons per day by cotggarisou with flow of adjacent streams at
same elevation as follows; Oct. 11-14, 4.5; Oct. 15-23, 4; Oct. 24-27, 3.5; Nov. 8-19, 7.5; Nov. 20-24, 7; Nov.
25-30, 6.5; Dec. 14, 2.1; Dec. 5-12, 0.8; Dee. 13-20, 8.5; Jan. 14-20, 30; fan 21-31, 7; Feb.1-7, L.1; ﬁdar. 2-5,
6.5; Mar. 6-12, 0.6 Mar. 13-18, 0.4; Apr. 6~11, 27; Apr. 12-21, 2.2; Apr. 22-29, 1.0,
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Monthly dwscharge of Haipuaena Stream at Haiku-uka boundary, near Kaliili, Maus,
Jor the year ending June 30, 1921.

Discharge. Tota] run-off.
Month, - Million gallons per day.
oot | Million | Acre-
ons. eef.
Maximum. | Minimum. | Mean, | (€8D) &
1.41 2.18 43.6 134
2.03 8.14 62.8 193
2.11 3.26 63.4 194
2.58 3.99 79,9 245
5.74 8.88 172 528
5.31 8.22 165 505
15.3 23.7 473 1,460
.75 1.16 21.0

2.35 3.64 72.8 224
6.50 10.2 198 607
.73 1.13 22.7 69
.50 W77 15.1 46
3.81 5.80 1,390 4,270

HAIPUAENA STREAM NEAR HUELO, nU'I

Locarion.—200 feet above inflow of Spreckels ditch and 7 mlled by trail east of Huelo.

REcorDs AVAI‘LABLE .—October 19, 1913, to June 30, 1921; also records of combined
flow of stream and Spreckels ditch at staff-gage station 600 feet below present site
December 18, 1910, to September 30, 1913.

Gage.—Stevens continuous water-stage recorder installed June 18, 1914, to replace
original Friez recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—One channel at all stages; straight for 200 feet above and
below gage; right bank high with steep slope; left bank nep.rly vertical. Control
composed of large boulders; fairly permanent.

" EXTREMES OF DISCHARGE. ~Max1mum stage recorded during year, 5.67 feet at 7.40

" p.m. January 16 (discharge, 530 million gallons per day or 820 second-feet); mini-
mum stage recorded during year, 0.22 foot at 10.20 a. m. July 12 (discharge, 0.34
million gallons per day or 0.53 second-foot.)

1913-1921: Maximum stage recorded, January 16, 1921. Minimum stage recorded
0.20 foot frequently during December, 1919 (discharge, 0.3 million gallons per day
or 0.5 second-foot).

DiversioNs.—None.

ReeuraTioN.—None.

OByECT OF BTATION.—Data ‘valuable in relation to water valuatlon appraisal under
Territorial lease to ditch company. .

UrtiLizATION.—Ordinary flow dlverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

AccurAcoy.—Stage-discharge relatlon permanent. Rating curve used is a slight revi-
sion.of the previous curve and is fairly well defined between 1 and 150 million gal-
lons per day. Operation of water-stage recorder satisfactory. Records fair.
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Monthly discha';‘ge of Haipuaene Stream near Huelo, Maug, for the year ending June 30,
1921. . :

Discharge. Total run-off.
Month, illion er day.
th, Million gallons p Y. Second- ton Acter
ey, | gallons. | feet.
Maximum, | Minimum. | Mesan. ‘ .
17.8 0.4 3.12 4.83 96.8 297
17.4 1.8 5.09 7.88 158 . 484
29 2.3 6.26 9.69 188 576
33 2.4 7.10 11.0 220 675
96 2.4 13.7 21.2 411 1,260
60 2.8 12.4 19.2 385 1,180
124 2.8 30.5 47.2 946 2,900
1.6 1.5 2.65 4.10 74.2 228
53 1.3 7.37 11.4 228 701
133 3.2 14.6 22.6 437 1,340
10.1 1.7 3.18 4.92 98.6
16.3 7 2.00 3.09 60.1 184
133 .4 9.05 14.0 3,300 10,100

PUOHAKAMOA STREAM NEAR HUELO, MAUL

Locatron.—150 feet above Spreckels ditch inflow and trail crossing and 7 miles
east of Huelo.

RECORDS AVAILABLE.—June 13, 1913, to June 30 1921 (new station); December 18,
1910, to June 18, 1913 (old station).

GaAGE.~Stevens continuous water-stage recorder installed November 23,1917, replac- ’
ing Barrett and Lawrence water-stage recorder installed June 13, 1913. OId staff
gage station was 150 feet downstream at trail bndge below inflow from Spreckels
ditch.

DiscEARGE MEASUREMENTS.——Made by wading or from footbridge 200 feet above

. gage. Inflow of Spreckels ditch must be deducted from measurements made
at trail bridge at old station.

CHANNEL AND' CONTROL.—One channel at all stages; straight for 100 feet above and
below gage; banks steep and high; stream bed is very rough and steep. Control
composed of large boulders; shifts slightly.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 7.20 feet at
3 a. m. January 17 (discharge, 930 million gailons per day, or 1,440 second-feet);
minimum discharge recorded at 0.60 foot from 6 p. m. to midnight June 25 (dls~-
charge, 0.5 million gallons per day, or 0.8 second-foot).

1910-1921: Maximum stage recorded January 17, 1921; minimum stage re-
corded, 0.25 foot October 26, 1917 (discharge, 0.4 million gallons per day, or 0.6
second-foot).

Diversion.—Kula pipe line dlverts small amount of water above station at eleva-
tion 4,300 feet.

REegULATION.—None. .

Ozsyect oF srarioNn.—To furnish data for water valuation appmlsal in connection
with Territorial water license to ditch company.

UriLizatioN.—Ordinary flow of stream is diverted by -East Maui Irrigation Co.’s
ditches for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by flood of January 16. Curve used
July 1 to January 16 well defined between 1 and 100 million gallons per day.
Curve used January 17 to June 30 not well defined., Operation of water-stage
recorder unsatisfactory November 18 to December 17 and January 17 to March 16.
Records good when recorder was working properly.
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Monithly discharge of Puohakamoa Stream near Huelo, Maui, for the year ending June 30,
1921.
A
Discharge. Total run-off.
Month, Million gaflons per day. )
US| e e
ons. eet.
Maximum. | Minimom, | Mean, | (mead). e
6.71 10.4 208 638
9.00 13.9 279 866
1.7 18.1 350 1,080
12.6 19.5 201 1,200
28,2 43.6 845 2,600
23.7 36.7 735 2,250
52.2 80.8 1,620 4,970
5.35 8.28 150 460
14.1 21.8 436 1,340
30.0 | -46.4 899 3,760
5.38 8.32 167 512
2.88 4.46 86.5 265
16.9 26.1 6,170 18,900

EAST BRANCH OF PUOHA

Locarion.—On left bank of strel
miles by trail southeast of
RECORDS AVAILABLE.—October
GAGE.—Stevens continuous wa
DISCHARGE MEASUREMENTS.—M3
below gage.
CHANNEL AND CONTROL.—Chann
Pool at station 20 feet wide
boulders; subject to shift dut
EXTREMES OF DISCHARGE.—Max
p. m. January 16 (discharge,
minimum stage recorded du
0.0).
1919-1921: Maximum stage
branches of Puohakamoa Str
about 102 million gallons pe
charge March 22 and July 14
“Drversions.—None.
RecuLATION.—None.

A STREAM AT HAIKU-UKA BOUNDARY, NEAR
KAILIILI, MAUTI.

200 yards downstream from trail crossing and 7
iliiti.

, 1919, to June 30, 1921.

-gtage recorder.

de by wading or from suspension footbridge 5 feet

el high steep banks with boulder-strewn bed.
by 85 feet long, clear and smooth. Centrel large
ring floods.

imum stage recorded during year, 5.76 feet at 4.30
about 48 million gallons per day or 74 second-feet);
ing year, 3.81 feet at 9.40 p. m. July 14 (discharge,

e estimated by comparison with West and Middle
eam 3.27 feet old datum March 22, 1920 (discharge,
er day or 158 second-feet); minimum stage, no dis-
, 1920.

OBJECT OF STATION.—To0 determine discharge of stream at boundary between fee

simple land above and Terri
UriuizaTioN,—Water picked up
irrigation of sugar cane.
Accuracy.—Stage-discharge rels
between 0.1 and 10 million
satisfactory. Records fair.

torial lands below.
below by East Maui Irrigation Co.’s ditches for

tion permanent. Rating curve fairly well defined
gallons per day. Operation of water-stage recorder
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Monthly discharge of East Branch of Puohakamea Stream at Haiku-uka boundary, near
Kailiilis, Maus, for the year endmg June 30, 1921

Discharge. Total run-off.
Month. N Million gallons per day. .
et | Mo | Ac
gallons, eet.
; Maximum,| Minimum,| Mean, | (mea0). ]
|
Y -
3.1 0.04 0.413 0. 639 12.8 39
2.1 .08 . 480 .743 14.9 46
4.2 .08 775 1.20 23.2 71
3.4 .2 75 116 23.1 7L
10.8 .1 1.40 2.17 41.9 1%
4.5 .2 1.29 2.00 40.0 123
14.1 .2 3.31 5.12 103 315
.5 .1 24 .37 6.7 21
5.5 .1 1.30 25.9 80
16.3 .3 1.84 2.85 55.2 169
1.1 .08 228 .353 7.07 22
1.8 .05 161 .249 4.82 15
16.3 .04 981 1.52 358 1,100

MIDDLE BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UKA BOUNDARY, NEAR
KAILITLI, MAUIL

LocaTioN.—At{ trail crossing 200 feet above Haiku-uka boundary line and 3% miles
southeast of Kailiili,

Recorps avamasre.—November 22, 1918, to June 30, 1921,

Gaaee.—Stevens continuous water-stage recorder.

DiscrARGE MEASUREMENTS.—By wading or from suspensmn bridge just above gage.

CHANNEL AND cONTROL.—One channel at all stages; channel straight 25 feet above
and below control; right bank vertical; left bank 1} on 1 slope; stream bed com-
posed of gravel and boulders; control probably shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.87 feet at 8.20
p. m. January 16 (discharge, 744 million gallons per day or 223 second-feet). *Mini-
mum stage recorded during year, 4.06 feet from 7 p. m. to 9 p. m. July 14 (dis-
charge, 0.068 million gallons per day or 0.09 second-foot). .

1918-1921: Maximum stage recorded, 8.47 feet at 5 p. m. March 22, 1920 (dis-
charge, 207 million gallons per day or 320 second-feet); minimum stage recorded,
3.91 feet at noon December 22, 1919 (discharge, 0.06 million gallons per day or
0.09 second-foot).

Diversrons.—None.

REecULATION.—None.

OBsECT OF STATION.—To0 determine discharge of stream at boundary between fee
simple land above and Territorial lands below.

. UriLizaTion.—Water picked up below by East Maui Irrigation Co.’s ditches for irriga-

-tion of sugar cane. .

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to 16
and April 7 to June 30 well defined between 0.2 and 16 million gallons per day.
Curve used July 17 to April 6 not well defined. Operation of water-stage recorder
satisfactory. Records good.
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NotE.—Discharge estimated in million gallons per day by comparison with flow of adjacent streams as
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Monthly discharge of Middle Branch of Puohakamoa Stream at Haiku-uka boundary, near
Kailiili, Maui, for the year ending June 80, 1921.

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

6.8 0.1 L1 - L72 .3 106

5.6 .3 1.60 2.48 49,5 152

7.6 .3 1.69 2,61 50.6. 156

10.4 .6 2.21 3.42 68.4 210

10 .6 5.20 8.05 156 479

22 1.0 4.48 6,93 139 426

35 1.1 9.64 14.9 299 917

1.3 .3 . 68 1.05 19.1 58

13.1 .3 1.78 2.75 55,2 169

48 .7 4.34 6.71 130 400

L8 .3 .07 1.04 20.7 64

.2 .44 .68 13.1 40

48 B! 2.83 4.83 1,030 3,180

WEST BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UKA BOUNDARY, NEAR
EKAILIILI, MAUI

LocaTioN.—At trail crossing 500 feet above Haiku-uka boundary line and 3} miles
by horse trail southeast of Kailiili.
RECORDS AvAiLABLE.—March 14, 1919, to June 30, 1921. .
Gacee.—Stevens continuous water-stage recorder.
DisCHARGE MEASUREMENTS.—By wading or from suspension bridge 200 feet below
CHANNEL AND CONTROL.—One channel at all stages; channel straight 30 feet above
and 50 feet below gage; right bank vertical; left bank 1 on 1} slope; stream bed
rock and gravel; control composed of large boulders; occasionally shifts.
EXTREMES OF DISCHARGE.—Maximum stage during year occurred at 7 p. m. January
16, gage height about 6.9 (discharge, about 180 million gallons per day or 279
second-feet); minimum stage during year, 3.43 feet at 7 p. m. July 14 (discharge,
0.16 million gallons per day or 0.25 second-feet). .
1919-1921: Maximum stage occurred at 5.30 p. m. March 22, 1920. Float
stuck at gage height 5.62 feet but from the shape of the graph and comparison
with the Middle and East branches of the Puohakamoa, it is estimated that a stage
- of 8 feet was reached (discharge, about 250 million gallons per day or 387 second-
feet). Minimum stage recorded during period of record, 3.48 feet at 8.30 a. m.
December 22 and 2 a. m. December 23, 1919 (discharge, 0.08 million gallons per
day or 0.12 second-foot).
Drversions.—Kula pipe line diverts water above station at elevation 4,300 feet.
REecuLATION.—NoDe. )
OssECcT OF STATION.—To0 determine discharge of stream at boundary between fee
simple lands above and Territorial lands below.
Umitization.—Water diverted by ditches of East Maui Irrigation Co. for 1rr1gat10n
. of sugar cane.

ACCURACY. —Stage-d:scharge relation shifts slightly. Rating curve used July 1 to
January 16 fairly well defined between 0.4 and 20 million gallons per day. Curve
used January 17 to June 30 well defined between 0.7 and 15 million gallons per
day. Operation of water-stage recorder unsatxsfactory at times. Records good
when recorder was operating properly.
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Monthly discharge of West Branch of Puohakamoa Stream at Haiku-uka boundary, near
Kailili, Maws, for the year ending June 30, 1921,

Discharge. Tota] run-off.
Month, Million gallons per day. 1 )
oot oallons. | fe
ons.
Maximum. | Minimum, | Mean, | (Re30).

R 011 PRI 7.9 0.2 1,37 2,12 42.4 130
7.4 .6 1.99 3.08 61.6 189
3 .6 2,21 3.42 66.3 203
............ 3.01 4,66 03.4 286
: .8 5.61 8.68 168 518
L0 5,21 8.06 162 406
1.0 115 17.8 358 1,090
.6 .90 1.39 25.3 77
............ 2.68 4.15 83.1 255
.9 8,51 10.1 195 599
............ .93 L4 28.7 88
............ .57 .88 17 52
............ 3.56 551 1,50 3,980

nﬁgﬂm —Discharge for June estimated by comparisorn with Middle Branch of Puohakamos Stream at

MANUEL LUIS DITCE AT PUQEAEKAMOA GULCH, NEAR HUEXLO, nm.

LocatioN.—In Puohakasmoa Gulch at lower portal of tunnel between Haipusena
and Puohakamoa streams, 6 miles east of Huelo.

Recorps AvamaeBLe.—December 15, 1917, to June 30, 1921.

Gaas.—Stevens continuous water-stage recotder.

DiscHARGE MEASUREMENTs,—Made by rectangular sharp-crested weir 4.5 feet Iong
set in concrete, with full contractions.

CHANNEL AND 0ONTROL.—Weir basin 25 feet long, 8.3 feet w:de, and 1.9 feet deep
below crest of weir; made by enlarging tunnel.

EXTREMES OF DISCHARGE.—Maximum. stage recorded during year, 4.35 feet, 9.30
p. m. January 16, 1921 (discharge, 93 million gallors per day, or 144 gecond-feet);
minimum stage recorded, 0.04 foot from 3 p. m. to 9 p. m. July 14 (dmcharge 0.08
million gallons per day, or 0.12 second-foot).

1019-1921: Maximum stage recorded in January, 1921; minimum stage
recorded, 0.03 foot at 6.30 p. m. March 3, 1920 (discharge, 0.05 million gallons
per day, or.0.08 sécond-foot).

Drversrons.—Ditch is-an extension of Center ditch and picks up water not diverted
by Spreckels ditch, which is at higher elevation.

REecuraTION.—By gates at frequent intervals.

OBJECT OF STATION.—To0 determine amount of water dxvert;ed by ditch irom aneal
involved under Territorial water license. .

Urmizarion.—Water used for irrigation of sugar cane,

Aocuracy.—Stage-discharge relation permanent. Rating curve well defined bem«m
1and 70 million gallons per day. Operation of water-stage recorder satlsﬁuototy
Records excellent.

55068 —24—wsp 535——8

”

R
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SURFACE WATER SUPPLY:OF HAWAII, 1920-21.

Discharge, in million. gallons
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ISLAND OF MAUIL R 111
WAIKAMOI STREAM NEAR HUELO, MAUIL

-Location.—500 feet above Spreckels ditch intake and 5 miles by trail east of Huelo
post office.

Recorps AvarLaBLE.—December 18, 1910, to June 30, 1921.

GAGE.—Stevens continuous water-stage recorder installed April 20,°1920. Friez
water-stage recorder October 14, 1913, to April 20, 1920, prior to which, original
staff gage at different datum was read twice a day.

DiscrARGE 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 covered with boulders. S8hifts due to changes in posi-
tion and number of boulders.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.90 feet at 5.20
a. m. December 25 (discharge, 760 million gallons per day or 1,180 second-feet);
minimum stage recorded during year ~0.40 foot from 1 p. m. to 4 p. m. July 14
(discharge, 0.2 million gallons per day, or 0.3 second-foot).

1910-1921: Maximum stage recorded, 7.57 feet at 5 a. m. January 18, 1916 (dis-
charge, computed from extension of rating curve, approximately 1,800 million
gallons per day, or 2,780 second-feet); minimum stage recorded in July, 1920.

Diverstons.—A small amount of water is diverted by Kula pipe line above station
at elevation 4,300 feet. .

ReauraTioN.—None.

Ossecr oF sTATION.—To determine feasibility of additional diversions or flood storage;
also to assist valuation appraisers in relation to Territorial water license to ditch
company.

UriLizaTION.—Low water is all diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Two rating curves fairly well
defined below 250 million gallons per day used as follows: July 1 to January 16
and January 17 to June 30. Operation of water-stage recorder satisfactory except
as noted in.footnote to table of daily discharge. Records good when water-stage
recorder was operating. At medium and high stages, and especially while it is
raining there is water spilled into the stream above the station from New Hamakua
ditch. Except for low flow, therefore, the flow at this station is not the true flow
of the stream.

Discharge measurements of Waikamoi Stream near Huelo, Mausi, during the year ending
June 30, 1921.

: Discharge.
| Gage

Date. Made by— heiaght A ,
: (feet). | Secona- | e
, feet. per day.
July 14| R.H. Remington. .. . 0.4 0.25
. 29 | Reid Jerman .30 3.4 ' 2.2
Sept. 14| R. H. 1.05 35 22’5
Oct. 21 |...... \51 6.8 4.4
fan. 31 7% Stewart.. 8 11.6 7.5
May 6| W.O. ) 42 2.7
w0l -51 2.7 175
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EAST BRANCH OF WAIEAMOI STREAM AT HAIKU-UKA BOUNDARY, NEAR
KAILIILI, MAUL

LocaTion.—200 feet above Haiku-uka boundary-line trail crossing, at elevation 3,020
{feet, 54 miles east of Kailiili.

REcoRDS AvanABLE.—May 28, 1918, to June 30, 1921,

Gace.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension footbridge just
above control.

CHANNEL AND cONTROL,—Channel has gravel and boulder bed with steep high banks
‘of hardpan. Control is composed of large boulders and gravel and may shift
during large floods. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.15 feetat 7.30 p. m.
January 16 (discharge, 160 million gallons per day or 248 second-feet); minimum
stage recorded during year, 4.00 feet at 10 a. m. June 26 (discharge, 0.1 million
gallons per day or 0.15 second-foot).

1918-1921: Maximum stage recorded during period of record, 7.92 feet at 5.20
p. m. March 22, 1920 (discharge, 230 million gallons per day or 356 second-feet);
minimum stage recorded, 3.77 feet April 15, 1919 (discharge, 0.07 million gallons
per day or 0.11 second-foot or less).

Drversions.—A little water is diverted above station by Kula pipe line.

RecuraTron.—None. )

OBJECT OF STATION.—To determine discharge of stream at boundary between fee
simple lands above and territorial lands below.

UriuizatioN.—Water diverted by ditches of East Maui Irrigation Co. for irrigation
of sugar cane,

Accuracy.—Stage-discharge relation not permanent. Rating curve used July 1 to
January 16 fairly well defined between 0.4 and 10 million gallons per day. Rating
curve used January 17 to June 30 fairly well defined between 0.5 and 5 millions
perday. Extensionsof both curves drawn parallel to previous ratings.

Discharge measurements of East Branch of Watkamoi Stream at Hasku-uke boundary, nea
Kailiih, Maut, during the year ending June 80, 1921.

Discharge.
g
Date. Made by— ](Jget)? Seoond- m

feet. per day.
4.16 0.4 0.25
4,42 2.3 1.5
4,46 3.3 21
4.27 1.25 .8
4.33 3.6 2.3
4.14 .8 .5
4.30 3.1 2,0
415 .9 .6
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. WEST BRANCH.OF WAIWOI STREAM AT HAIEKU-UKA BOUNDARY, NEAR .
. XKAILIILI, MAUI = -

LocaTioN.—At Hmku-uka. boundary-line trail crossing, at elevation 3, 000 feet, a.bout

- b miles east of Kailiili.
" RECORDS AVAILABLE.—May 28, 1918, to June 30, 1921

GAGE —St/evens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by wading or from suspenelon footbndge 35 feet
above gage.

CHANNEL AND coNTROL.—Channel is solid rock with sﬁeep rock and hardpan banks.
Control is solid rock Iedge

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.70 feet at 9 p. m.
January 16 (discharge, 550 million gallons per day or 851 second-feet); mini-
mum stage recorded during year, 0.34 foot from 12 to 1 a. m. July 15 (discharge,
0.07 million gallons per day or 0.11 second-foot).

1918-1921: Maximum stage recorded during peried of record 9.85 feet at noon
December 6, 1918 (discharge, 2,020 million gallons per day or 8,130 second-feet};
minimum stage recorded, 0.3 foot at 8.30 p. m. December 22, 1919 (discharge,
0.06 million gallons per day or 0.09 second-foot).

Drverstons.—A small amount of water is diverted by Kula pipe line above station at
elevation 4,300 feet. .

ReevraTION.—NoDE. ’ ‘ ]

Ossect oF sTATION.—To determine discharge of stream at. boundary between fee
simple lands above and Territorial lands below.

UTILIZATION. ——Water diverted by ditches of East Maui Irrigation Co. for irrigation of
sugar cane.

Accuracy.—Stage-discharge relation permanent Rating curve well defined between:
1 and 150 million gallons per day. Operation of water-stage recorder satisfactory
except as noted in footnote to table of daily dlscharge Records good

Discharge measurements of West Branch of Waikimoi Stream at Hmku 1ika’ bmm
N . near Kasluli, Maui, during the year ending June 30, 1921,

Wty sife
e K
Discharge
Date. | Made b; retant
ate. e by—

(fost). | Second- ]ff‘ﬂ“}ég,‘}

i . A,!eet. pe!'dny

July 2 0.4 03 0.2
24 . .82 16.2 9.8
Sept. 9 76 76 1.9
.28 ‘61 2.6 186

Im 28 " .80 9.4 6.,
Apr 30 |. .58 214 ... L38
ny
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ALO STREAM NEAR HUELO, MAUIL

LocaTioN.—300 feet above Spreckels ditch inflow and trail crossing and 5 miles east
of Huelo. ’

RECORDS AVAILABLE.—December 18, 1910, to June 30, 1921.

Gage.—Friez water-stage recorder installed June 18, 1914. Prior to June 18, 1914,
vertical staff at trail bridge 300 feet downstream from present site.

DiscHARGE MEASUREMENTS,—Made by wading or from footbridge at gage.

CHANNEL AND coNTROL.—Channel at gage in a fairly large pool at foot of rapids;
| banks steep and high. Control at outlet of pool composed of rock ledge and large
"boulders; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.30 feet January
16 (discharge, 620 million gallons per day or 959 second-feet); minimum stage
recorded, 0.34 foot at 1 a. m. July 12 (discharge, 0.3 million gallons per day or
0.45 second-foot).

1910-1921: Maximum stage recorded, 4.35 feet at 7 p. m. December 9, 1916

(discharge, computed from extension of rating curve, approximately 638 million

- gallons per-day, or 987 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).

Drversions.—None.

Resurarion.—None.

OBiEcT OF sratroN.—To furnish data for appraisal of water value under Territorial
I lease to ditch company.

Urnazation.—Ordinary flow diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Acocuracy —Stage-discharge relation practically permanent. Rating curve well
defined between 2 and 60 million gallons per day. Operation of water-stage
record unsatisfactory up to March 15. Records good between 0.5 and 60 million

. gallons per day, fair above and below these limits after March 16.
i

Discharge measurements of Alo Stream near Huelo, Maui, during the year ending June 50,
. 1921.

| . ' Discharge.

Date Made b 1&65;
. e —_ e
' v (fest). | Second- | Million

ons
fest. per day.

0.40 0.3 0.2
.57 1.35 .85
.86 7.1 4.6
.66 2.7 178
L14 13.2 8.5
.59 1.85 L2
.68 3.5 2.3
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Discharge, in million gallons per day, of Alo Stream near Huelo, Maui, for the year
ending June 30, 1921.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June
3.2 2.0 0.9

2.8 2.4 .8

2.1 2.3 .8

2,0 1.8 .8

1.9 2.3 7

14.9{ L9 .7

9.4 L5 .6

13.0 1.4 .6

9.0 L2 .6

3.9 1.2 .6

3.1 1.1 .7

3.8 1.1 .6

3.8 .9 5

3.2 .8 .6

5.3 .9 .6

0.6 7.6 .8 .5

.6 3.8 1.0 .6

1.4 3.3 5.4 .6

L6 2.6 2.7 .9

.8 3.8 4.9 .6

L8 2.7 2.4 .4

.8 45| 2.0 .4

.7 7.9 .9 .4

1.1 4.6 6.5 4

3.0 3.3 2.1 4

3.3 9.5 3.9 1.8 .4
2.2 1. 1.8 2.8 i.8 2.1
2.0 3.8 24| L3 4.8
2.0 30 2.2 L2} 18
1.8 23 3.2 L1y .7
14 [ T (RN I O

Nom.—DischarFe estimated in million gallons per day by comparison with flowof Waikamoi and Nailii-
lihaele streams as follows: Aug.4-11, 3; Aug. 12-19, 4; Auﬁ. 20-26, 5; Aug. 27-31, 4; Sept.1-3, 1.5; Sept. 7-13,8;
S%pt. 24-29, 5; Oct.1-10, 1.5; Oct.11-15, 6; Oct. 19-21,4; Nov, 13-19,2; Nov. 20-30,7; Dec. 1-6, 4.5; . 7-12,
6.5; Doc. 1317, 5.5; Dec. 28-81, 1.8; Jan, 1-4, 6; Jan. 5-8, 45; Jan. 9-14, 4.5; Jan. 15-18, 40; Jan. 19-26,7; Jan.
29-31, 2.7; Feb. 11-14, 1; Feb, 15-19, 1.5; Feb. 20-28, 0.8; Mar. 1-4, 9; Mar. 5-10, 1.5; Mar. 11-15, 0.8.

Monithly discharge of Alo Stream near Huelo, Maui, for the year ending June 80, 1921.

Discharge. . Total run-off.
Month, Million gallons per day.
Second- | Million Acte-
* galjons, eot.
Maximum.| Minimum, | Mean. | (€38 | . .
174 2.69 53.8 166
3.84 5.94 119 ggg
3.69 5.71 1l
3.46 5,35 107 320
4.62 7.16 138 425
4.30 8.65 133 409
14.9 23.1 463 1,420
1.22 1.89 34.3 105
5.00 T.74 155 476
4.66 7.21 140
1..95 3.02 60. 4 186
.84 1.30 25.1 bl
4,22 6.53 1,540 4,730
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SPRECKELS DITCHE BELOW EAAIEA GULCH, NEAR HUELQ, MAUL

LocaTion.—1,000 feet below intake in Kaaiea Stream and 2} miles by trail southeast
f ditch superintendent’s house at Huelo.

REcoRDS AvamasLe.—December 15, 1917, to June 30, 1921.

Gage.—Stevens continuous water-stage recorder.

DIBCFARGE MEABUREMENTS.—Made from plank at gage.

CHANNEL AND coNTROL.—Ditch section below gage. During heavy rains stage.
discharge relation is affected by two small streams which enter ditch a short

istance below gage. i

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.65 feet at 7.30
p. m. January 16 (discharge, 110 million gallons per day, or 170 second-feet);
minimum stage recorded, 0.50 foot from 9 a. m. to 2 p. m. February 9 (discharge,
"1.1 million gallons per day, or 1.7 second-feet).

1917-1921: Maximum stage recorded in January, 1921; minimum stage recorded
(water occasionally shut off).

Diversions.—Ditch diverts water from a dozen or more streams east of Nailiilihaele.

ReauraTion.—By gates at frequent intervals. '

Osiger or sTaTION.—To determine discharge of ditch at boundary between Terri-
torial lands above and fee simple lands below.

UruazatioNn.—Water used for irrigation of sugar cane,

ACCURACY. —Stage-discharge relation changed by flood of January 16. Rating curve
used July 1 to January 18 well defined between 2 and 40 million gallons per day.
wRatmg curves used January 17 to June 30, fairly well defined below 25 million
‘ga]lons per day. Operation of water-stage recorder satisfactory except as given
'in footnote to table of daily discharge. Records good when water-stage recorder
‘was working. .

Dm?harge measurements of Spreclcela ditch below Kaatea Gulch, near Huelo, Maui, during
the year ending June 30, 1921.

f

| Discharge.
' : ’ Gage
]
Date. . Made by— heiézt
(fest). | Second- m
! fee per day.
—_— -
July 16 | Reid Jerman..........oooommiimiieiiiinnninnnn. PO 0.84 7.0 4.6
2 | R. H Remmgcon. 1.25 16.1 10.4
Septh 13 {.-...d0. . ..... 2.60 54 35
Oct. 21 do 2.10 39,5 25.5
Jan, 31 .62 2.6 1.7
May' 3 2.08 36 23.3
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Discharge, in million gallons per day, of Spreckels ditch below Kaaiea Gulch, near Huelo,

Mouz, for the year ending June 30, 1921,

Day. July. | Aug. | Sept. | Oct. | Nov. Feb. | Mar. | Apr. | May. | June.
43| 13.6 | 4.5 17.1 ] 14.5| 2 9.8 16| 29| 2 13.3 5.1
40) 4.5 145} 13.6] 29 22 2.0 16| 181 23 18.2 4.7
34| 25 14.5| 145 31 20.0 | 25 2.2 22 22 21 4.4
32| 25 5.4 11.2| 23 19.8 | 27 1.3 10.9| 16.5| 141 4.3
291 154 180 | 10.4| 18.2] 25 29 1.2 6.8 13.3'| 14.8 4.2
2.8 128 23 120 | 13.6 | 27 35 1.2 44| 191 125 4.0
2.8 1.2 35 15,4 | 15,4 25 31 1.2 .81 2 ... 4.0
291 10.4 | 31 12.0 | 31 2 27 1.2] 34| 28 |....... 3.9
28| 941 31 9.6 27 29 P14 1.2 32| 2 |..... 3.9
2.8 871 29 9.4 | 27 27 23 2.4 30 28 |....... 4.2
26| 84 37 2% 27 27 22 40| 29| 2 ... " 51
2561 1.2 | 35 27 25 27 4 2.2 28] 25 f...... 4.2
25| 33 35 18.0 | 29 27 27 L4| 27| 17.4| 3.9 3.7
2.4 31 33 12.81 25 29 29 1.2 2.8 | 16.5 3.7 4.0
6.1 1801} 31 31 21 27 50 8.6 2.6 16.5 4.2 4.2

51 128 25 35 17.1| 25 48 13.3| 25| 18.5| 4.3 4.0
1.2 27 31 4.5 2 40 6.8 25| 16.5| 4.7 4.0
10.4 1 20.0 | 35 13.6 | 24 141 96| 6.2 22 24 4.3

9.6 17.1| 31 120 23 7.2 65| 82| 19.1]| 21 5.8
25 15.4 | 29 24 21 5.1 4.4 45| 28 25 4.3
29 4.5 24 %7 189 3.9} 37| 84| 2 13.3 3.7
19.8 ) 12.8 | 19.8 1 18.0 3.1 3.2 43| 28 8.9 3.7
24 12.8 18.2 ¢ 27 23 2.5 3.0 371 30 10.9 40
21 12.8 1 182 | 27 25 25| 29| 28 28 26.0 4.0
27 1.2] 35 | 29 29 59| 28| 2 28 14.1 3.7
31 10:4 | 31 31 25 9.6{ 27| 180} 28 8.6 3.8
35 10.4 | 27 29 23 3.7 2.7 30 25 7.2 6.8
31 9.4 24 29 21 2.6 2.7 28 20.0 6.5 28
21 10.4 | 19.8 | 27 8.9 2.3 1{....... 30 6.5 6.1] 18.2
19.8 [ 20.0 | 180 29 180 20(....... 28 24 5.7 3.9

6.2 [....... 15.4 oee.... 18.0 | L8 ...... 25 foeeeno. 5.4 .......

NortE.—Recorder working unsatisfactorily May 7-17. Discharge estimated May 7-12, at 5 million gallons .

per day.

Monthly discharge of Spreckels ditch below Kaaiea Gulch, near Huelo, Maui, for the year

ending June 30, 1921.

Total run-off.
Month. Million gallons per day.
Second-
Wit | aotans. | foe

Maximum. | Minimum, :
July..... e 31 2.4 10.5 16.2 325 999
August....ooooniiiinnns .. 35 8.4 19.1 29.6 501 1,820
September............... . 37 9.4 20.9 32.3 626 1,920
October........o......... . 35 9.4 20.9 32.3 647 1,990
November. ...... . 37 12.0 24.4 37.8 732 2, 250
December........ .- 29 18.0 23.8 36.8 739 2,260
Jenuary............ . 50 1.8 18.4 28.5 570 1,750
February...... . 13.3 1.2 3.46 5.35 96. 8 207
March. . ..... . 30 2.5 L1 17.2 344 1,060
April. . 30 3 22.1 34.2 662 2,030
ay... . 2% ... 10.6 16.4 327 1,010
JUBe. e 28 5. 54 8.57 166 510
THe YeaT.....c.ccuovrnennnnn. T 50 6.0 248 5,830 17,900
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CENTER DITCH AT WAIKAMOI, NEAR HUELO, MAUIL

LocaTioNn.—250 feet below intake in Waikamoi Stream and 4 miles by trail east
of Huelo.

REcORDS AVAILABLE.—March 6, 1918, to June 30, 1921.

Gaae.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND cONTROL.—Trapezoidal section of ditch; sides and bottom of hardpan
and rock; straight for 30 feet above and 10 feet below gage. Control is plank
set on edge in bottom of ditch 5 feet below gage. '

EXTREMES OF DISCHARGE.—1918-1921: Maximum stage recorded, 4.10 feet at 5 a. m.
December 25, 1920 (discharge, 94 million gallons per day, or 14.5 second-feet);
minimum stage recorded, ditch dry December 4, 1918, and January 16, 1919;
minimum stage recorded during year, 0.14 foot from 9 a. m. to 3 p. m. July 13
(discharge, 0.32 million gallons per day or 0.50" second-foot).

Diversions.—Ditch diverts water that arises below or passes Spreckels ditch.

RecuraTion.—By gates at frequent intervals.

OBJECT OF STATION. ‘—Discharge at this station less discharge at the Manuel Luis
ditch station shows water diverted from Territorial lands under water license

0. 974.

UritizaTion.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by flood of December 25. Rating
curve used July 1 to December 24 well defined between 1 and 50 million gallons
per day. Rating curve used December 25 to June 30 well defined below 15
million gallons per day above which it is parallel to the preceding curve.
Operation of water-stage recorder satisfactory. Records excellent.

Drscharge measurements of Center ditch at Waikamoi, near Huelo, Maui, during the
: year ending June 80, 1921.

Discharge
Dat Made b nostt
ate. e by— ol s
‘ v (feet). | Sacond- M’i‘iu‘m
foet. | 830008
per day.
July 17 2.29 7 &7
31 .38 2.8 1.8
Sept 156 112 20.5 13.2
Oct, 25 2.74 80 52
Jan. 31 1.35 22.4 14.5
Feb. 9 .53 |- 3.1 2.0
May 2 .82 8.3 5.4
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Month,

Day.
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Monthly discharge of Center ditch at Waikamosi, near Huelo, Maus,
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NAILILIHAELE STREAM NEAR HUELO, HAUI

LocATioN.—300 feet above New Hamakua ditch and 3 miles south of Huelo.

REcORDS AVAILABLE.—Qctober 8, 1913, to June 30, 1918, and August 6, 1919, to June
30,1921. Alsoat old staff-gage station below New Hamakua ditch from December
9, 1910, to December 31, 1912.

GagE.—Stevens continuous water-stage recorder installed December 13, 1917, replac-
ing original Barrett and Lawrence water-stage recorder.

Discuaree MEAsUREMENTS.—Made by wading or from footbridge 150 feet below
gage.

CHANNEL AND CONTROL.—One. channel at-all stages; straight for 100 feet above and
below gage; stream bed very rough and steep; banks steep and high and covered
with dense vegetation. Control concrete and large boulders; permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year occurred about 10 p. m.
January 16; the instrument did not record the peak of this flood, but it is esti-
mated that it reached a stage of 3.40 feet (discharge, 494 million gallons per day,
or 764 second-feet); minimum stage recorded, —0.52 foot from 11 a. m. to 7 p. m.
July 14 (discharge, 0.46 million gallons per day or 0.71 second-foot).

1913-1921: Maximum stage recorded, 6.3 feet at 6.30 p. m. May 1, 1916 (dis-
charge, computed from extension of rating curve, approximately 1,800 million
gallons per day or 2,780 second-feet); minimum stage recorded in July, 1920. |

Drversions.—Low flow of left branch of stream diverted above station by Old Hama-
kua ditch since about March 1, 1918, .

Rreuration.—None. ,

OBIECT OF STATION.—T0 determine feasibility of additional diversions or flood store=
age. Also to assist valuation appraisers in relation to Territorial water license of
ditch company.

Uriuizarion.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined be-
tween 0.5 and 80 million gallons per day. Operation of water-stage recorder

. unsatisfactory at times:. ‘Records good when recorder was working.

Discharge measurements of Nailiilihaele Stream near Huelo, Maut, during the year endmg

June 30, 1921
Discharge.
- : ' Gage
Date. Made by— heﬁt s
‘ , (fect). | Secong- | Million
feet. | per day.
July 12 —0.50 0.65 0.45
Sept is "..dc —Rl s | - zs.?;s
pt. 0 . 3 [ 4
Oct. 22 ... .03 8.9 5, 8¢
Jan. 26 .95 107 68
Apr. 22 .29 %.9 16. 1.
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year ending June 80, 1921.

SURFACE WATER SUPPLY OF HAWAII, 192021,

Dfscharge, in million gallons per day, of Nailiilihaele Stream near Huelo, Maui, for the
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EAILUA STREAM AT HAIKU-UKA BOUNDARY, NEAR KAILIILI, MAUL

Location.—100 feet above trail crossing at Haiku-uka boundary line and 14 miles by
horse trail southeast of Kailiili.

RECoORDS AvarLABLE.—July 11, 1918, to June 30, 1921.

GagE.—Stevens continuous water-stage recorder.

D1scHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND coNTROL.—One channel at all stages; straight for 25 feet above and 50
feet below bridge. Right bank low; left bank steep. Control is concrete slab 1.5
feet thick across stream 15 feet below gage. Permanent.

EXTREMES OF DISCHARGE.—1918-1921: Maximum stage recorded, about 9.6 feet,
January 16, 1921 (discharge, about 500 million gallons per day or 770 second-feet);
minimum stage recorded at 2.20 p. m., July 13, 1920, and alsoat 1 a. m. and 1.50
p. m., December 22, 1919 (discharge, 0.002 million gallons per day or 0.003 second-
foot).

Diversrons.—None.

REecuLaTION.—None.

OBjECT OF sTATION.—To determine discharge of stream at boundary between fee
simple lands above and Territorial lands below.

UriLization.—Water picked up by East Maui Irrigation Co.’s ditches for the irrigation
of cane lands.

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined
up to 80 million gallons per day. Operation of water-stage recorder satisfactory
except as noted in footnote to table of daily discharge. Records good.

Discharge measurements of Kailua Stream at Hoiku-uka boundary, near Kailiili, Mout,
during the year ending June 30, 1921.

Discharge.
Date Made b; l??ggﬁt
ate. ade by— eif -
(feet). | Second- Malllllégg
feet. | &
per day.
July 3{ ReidJerman........coovimiiiiiiimiiiniieniinnnnnnn, eeeneaanren 4.17 0.01 0.005
24 | R. H. Remington . 4.44 5.5 3.6
Sept. 8 |..... d 4.35 2.4 1.5
Oct. 28 |..... ds 4.30 1.05 .65
Jan. 27 | J. E. Stewart.. 4.46 6.8 4.4
Apr. 30 | W. C. Renshaw 4.28 .35 .2
May 2t |..... d 4.23 .15 .08

55968—24—wsp 535——9
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Discharge, in million gallons per day, of Kailua Stream at Haiku-uke boundary, near
Kaaliili, Maus, for the year ending June 30, 1921.

Day July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
0.3 0.3 0.6 0.3 5.5 0.6 1.4 0.09 1.1 0.4 0.07
.5 .3 .3 .6 2.1 91 L2 22 -6 .3 .07
.9 .3 .2 1.1 1.4 2.6 1.1 5.3 .5 4 .07
1.2 .4 .2 .6 1.2 11.8 .9 1.1 .4 4 .07
.5 .3 .15 .5 1.2 40 .8 .5 .4 4 .05
-3 2.0 .15 .3 49| 74 .8 .3 53 3 .05
.2 6.4 .3 .4 2.6 | 60 .6 .2 | 110 -3 .03
151 2.1 .83 | 102 32 10.0 .5 151 30 -2 .03
09| 19 .2 29 22 14.6 -5 .2 17.1 .2 .03
09| 1.1 .2 9.6 | 28 22 .4 .15 2.8 .15 .05
.09 82 | 118 3.4 4.3 26 .4 .15 1.9 .09 .07
15| 4.8 8.1 1.4 2.1 8.1 .3 .15 3.4 .09 .03
2.2 2.1 .9 1.1 2.9 | 13.3 .3 .09 3.1 .09 .03
3.1 1.4 .5, .9 | 68 29 .3 .09 1.4 .07 .03
.5 .9 | 11.5 8 7.2 . ..., .4 .09 .9 .07 .03
.3 .6 9.6 .5 2.8 .4 .07 2.8 .07 .03
.2 .5 3.4 .5 1.6 -3 .07 1.4 .07 .03
.15 .4 1.9 .4 1.1 .6 .09 .9 .15 .02
.09 .3 1.2 .3 .9 .4 .09 .8 .15 .03
.9 .3 .9 13.1 .8 .3 .07 .6 .15 .03
2.3 .2 .8 24 .09 .6 .09 .02
.8 .2 .6 18.3 .07 -6 .15 .02
.6 .2 .5 5.2 .05 1.4 .2 .03
.8 1 PO 2.3 1.1 .9 .9 .02
1.1 19 &N O, 1.9 -9 -6 .6 .01
2.0 I 1 T8 PR 8.7 .5 .5 .4 .01
9.1 09 ..., 1.9 4.4 -5 .2 .05
1.9 .09 .8 1.4 1.9 .4 .15 2.9
.6 .09 .5 2.8 2.6 .3 .09 .9
.5 1.8 .4 43 18.6 .5 .09 .3
I T P I S P, 5.5 |.eo... 09 |eaanl.

Nore.—Discharge estimated in million gallons per day by comparison with flow of adjacent streams as
follows: Oct. 24-27, 4; Jan. 15-18, 60; Jan. 19-24, 5; Jan. 25-27, 25.

Monthly discharge of Kailua Stream at Hatku-uka boundary, near Koiliili, Maus, for the

year ending June 30, 1921,

Discharge. Total run-off,
Month, Million gallons per day.
Se!ce%rtld- M;llh'on “&crte-
gallons. cet.
Maximum. | Minimum, | Mean. | (Te8D).
0.005 0.756 1.17 23.4 72
.09 1.03 1.59 32.0 98
.09 1.26 1.95 37.8 116
.15 2.34 3.62 72.4 223
.3 9.14 14.1 274 841
.6 10.9 16.9 338 1,040
.6 21.5 33.3 666 2,050
.09 .463 .716 13.0

.05 2.15 3.33 66.7 205
.3 7.98 12.3 239 735
.07 . 226 .350 7.01 22
.01 .170 .263 5.11 16
005 4.86 7.52 1,780 5,460
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KAILUA STREAM NEAR HUELO, MAUL

Locarron.—800 feet above New Hamakua ditch crossing and 1 mile south of Huelo.

RECORDS AvAILABLE.—December 8, 1910, to June 30, 1918, and July 1, 1919, to June
30, 1921.

Gace.—Stevens continuous water-stage recorder installed March 7, 1918, replacing
Barrett and Lawrence water-stage recorder installed October 8, 1913, at same
location and datum as original staff gage.

DiscEARGE 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; seldom shifts.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.52 feet at 8.10
p- m. January 16 (discharge, 630 million gallons per day, or 975 second-feet),
minimum stage recorded, 0.57 foot from 3 to 4 a. m. June 27 (discharge, 0.07
million gallons per day, or 0.11 second-foot).

1910-1921: Maximum stage recorded, 9.5 feet May 1, 1916 (discharge computed
from extension of the rating curve, approximately 1,000 million gallons per day,
or 1,550 second-feet); minimum stage recorded in June, 1921.

Drverstons.—Nearly all low-water flow diverted by Old Hamakua ditch above station
after February 5, 1918.

ReeuraTION.—By diversion only.

OBJECT OF STATION.—Data valuable in connection with Territorial water leases to
ditch company.

UrtiLizaTioN.—Ordinary flow of stream is diverted by ditches of East Maui Imgatlon
Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation not permanent. Three rating curves fairly well
defined below 150 million gallons per day used July 1 to September 11, September
12 to April 7,and April 8 to June 30. Operation of water-stage recorder unsatis-
factory September 16 to November 11. Records good when recorder was working
properly.

Discharge measurements of Kailua Stream mear Huelo, Maui, during the year ending

June 30, 1921.
Discharge.
Dat Made b hGaggﬁt [ e
ate, e by— ei; 5

(feet). | Second- g;llllgg’;

feet. per day.

July 12 | Reid Jerman. .. o ... ittt 0.62 0.2 0.1
191 R.H. Remington . ....uueoiiniiiiiiiiiiiiniiiacracnnaacannans .66 .25 15
Sept. 12 |..... d ......................................................... 1.66 18.0 11.6
Oct. 1.06 3.4 2.2
Jan. 2.37 67 43.5
May .67 .35 .2
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Discharge, in million gallons per day, of Kailua Stream near Huelo, Maui, for the year
ending June 30, 1921.

Day July. | Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
) 0.2 0.3 0.3 |eeeerii]emennns 20.0 0.2 5.9 0.1 7.6 1.7 0.1
P .1 .3 P 20 PR PR 2.6 .3 4.5 | 52 4.6 1.6 .1
| J .2 2.9 1% 20 PR 1.0 1.8 3.6 | 10.8 3.0 1.7 .1
L .2 5.2 B .8 13.3 2.6 1.9 5.3 .8 .1
[ S .2 .4 P N PO .81 62 2.6 .8 3.3 .5 .1
.2 B 182 (et 11.4 | 189 1.3 21115 .4 .1
.2 I 20 - - OO R 2.5 | 160 .8 11227 .3 .1
2 .3 8.9 (R P 54 38 .4 1] 94 .3 .1
.2 .3 9.5 |ooeiiifennnnns 44 30 .2 A 4 P .1
.2 2 L2 e 54 22 20 .1 .1
.2 .2 6.2 25 .2 .1 . .1
.2 .3 1.0 29 .2 .1 8 . .1
.2 7.6 1.9 ] 19.3 .2 .1 3 . .1
.20 14,6 85 42 2 A1 10.2....... .2
.3 1.2 23 163 2.2 .11 10.6 .2 .1
.2 3. 1.2 1 154 1.9 d) 24 .1 .1
3.2 .3 .6 | 252 .4 .2 9.0 .2 .1
.4 .2 .5 63 1.1 .2 6.3 3.4 .1
.2 .3 4] 2 .6 .6 4.1 2.1 .1
.3 3.3 .31 16.5 .2 .2 4.6 3.8 .1
P2 8.2 2.1 .3 14.4 .1 .5 3.4 1.4 .1
22 i 32 .4 .3 10.9 .1 .2 4.9 .3 .1
b 27 Nl 1.9 8.7 .1 .2| 16.3 .2 .1
P S 5.8 AR 26 7.4 1] 20.0 7.1 .3 .1
b TN .- 1.3 .6 126 63 ! .1 7.4 4.6 | 10.6 .1
.3 5.3 7.1 103 .1 9.3 4.4 1.0 .1
.3 30 1.0 19.3 .11 28 3.0 .3 .1

.3 2.8 |. 4 12,4 .1 10.0 2.2 .2

.3 .4 .3 9.1 i....... 36 1.7 .2

.3 4. .3 74 oient. 83 4.4 .2

.3 .4 .2 8. : ....... 22 ... .2

Nore.—Discharge estimated in million gallons per day by comparison with flow of Nailiilihaele Stream
near Huelo and Kailua Stream at Hajku-uka boundary as follows: Sept. 16-30, 0.3; Oct. 1-10, 0.2; Oct.
11-16, 10; Oct. 26-31, 4; Nov. 1-5, 2.5; Nov. 6-11, 30; May 9-11, 0.3; May 12-14, O.é; June 28-30, 1.5.

Monthly discharge of Kailua Stream near Huelo, Maui, for the year ending June 30, 1921.

Digcharge. Total run-off.
Month, Million gallons per day.
Se}ce%xzd- Millllion Jf&crte—
gallons. eet.
Maximum, | Minimum, | Mean. (mean)
July ..o 32 0.1 2.69 4.16 83.4 256
August.....ooooiiiiiiiiiiil, 30 2 2.65 4.10 82.2 252
September..........coooiieiiiiiio.. F: 1 T P 4.11 6.36 123 378
816711 SN SO IR 3.61 5.59 112 343
November. ............c.coooiioil. 123 .3 16.5 25.5 496 1,520
December. ... ..oooomoeiiaas .2 15.3 23.7 475 1,
JanUATY. ..o e anes 2. 50.7 78.4 1,570 4,820
February..... it 1.08 1.67 93
March. . 1 9.18 14.2 873
April. .7 23.1 35,7 694 2,130
May .. 1.08 1.67 33.5 1
June. 1 .24 .37 7.3 22
The year......coveveerennnnnn. 252 .1 10.9 16.9 3,990 12,200
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OLD HAMAKUA DITCH AT EAILUA, NEAR HUELO, MAUIL

LocaTioN.—250 yards above intake of penstock to hydroelectric plant on Old Hama-
kua ditch 1} miles southwest of Kailua on left side of valley, 83 feet above bed
of Kailua Stream.

RECORDS AVAILABLE.—July 22, 1919, to June 30, 1921.

Gaae.—Stevens continuous water-stage recorder.

DiscEARGE MEASUREMENTS.—Made by wading or from plank footbridge.

CHANNEL AND coNTRoL.—Channel-ditch section in gravel and hardpan; straight for
10 feet above and 75 feet below station. Control ditch bottom fairly permanent.

EXTREMES OF DISCHARGE.—1919-1921: Maximum stage recorded 3.22 feet at 4 a. m.
January 7, 1921 (discharge, 24 million gallons per day or 37 second-feet); minimum
stage recorded, 0.30 foot from December 13 to 15, 1919 (discharge, 0.2 million
gallons per day or 0.3 second-foot). Minimum stage recorded during year, 0.53
foot at noon July 13 (discharge, 0.5 million gallons per day or 0.8 second-foot).

Drversions.—None.

ReguratioNn.—By head gates.

OBJIECT OF STATION.—In conjunction with the two stream stations, this station gives
the total flow of the Kailua and Nailiilihaele streams.

UriLizaTion.—Water used for power, domestic, and other purposes at Wailoa ditch
camp.

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

Discharge measurements of Old Hamakua ditch at Kailua, near Huelo, Maui, during
the year ending June 30, 1921.

Discharge.
Date Made b If}'agt‘:t

ate. ade by— eig -
(fest). | Second- ]‘g‘a‘fll;gg
feet. per day.
July 12 | Reid Jerman. . ... iiiiiiiiiaeieaeeenarnannesnsnaanananan 0.56 1.5 1.0
19 { R. H. Rem.mgton 1.09 7.2 4.7
Sept. 12 |..... do. 2.04 21.3 13.8
Oct. 20 |..... d0........ 1.60 12.2 7.9
Jan. 26 | J. E. Stewart..... 1.34 10.6 6.8
Apr. 15| W.C. Renshaw... 1.36 1.2 7.2
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Discharge, in million gallons per day, of Old Hamakua ditch at Kailua, near Huelo,
Maus, for the year ending June 30, 1921.

Day. July. | Sept. | Oct. | Nov. | Dec. | Jan. Feb, | Mar. | Apr. | May. | June.
9.0 6,7 3.4 6.2 7.2 4.7

9.0 6.7 6.7 6.2 7.2 4.3

15.5 6,7 7.2 6.2 7.2 4.1

145 6.7 6.7 6,2 7.2 4.0

20.0 6.7 6.7 6.2 7.2 3.9

22 6,2 6,2 8.5 7.2 3.5

21 6,7 561 10.5 6.7 3.5

17.5 6.2 5.3 8.5 6.2 5.3

17.5 6.2 4.7 8.0 6.2 6.4

16,5 5.8 4.7 1.2 5.5 4.0

16.5 5.8 4.5 7.2 5.4 3.5

1.5 5.6 4.0 7.6 5.1 3.3

16.5 50 3.9 7.6 4.7 2.7

17.5 4.7 3.7 7.2 4.5 2.7

20.0 5.6 3.5 7.2 4,6 2.6

3 17.5 6.2 3.4 7.6 4.4 ...,

3 6 10.5 5.8 3.1 O T PTS R,

........ 3 61 125 7.6 5.7 4.9 (32 P IROPPRN
80| 135 7.6 1.0 7.2 6.2 6.2 7.2 80 leveunnnn
7.2| 10.0| 16.5 9.5 5.8 5.2 51 7.2 8.0 |erunnnn
6.2 8.5 17.5 8.5 6.2 4.7 5.8 7.2 7.6 2.4
5.8 7.6 18.5 8.0 6.7 4.3 4.6 7.2 6.7 2.4
58 6.7 145 13.5 6.7 4,0 4.1 7.6 6.7 2.4
5.3 7.2| 17.5| 16.5 6.7 4.0 6,2 7.6 80 2.4
50| 13.5| 16.5| 21 7.2 3.9 6.2 7.2 8.0 2.2
47| 105! 13.5| 185 7.6 3.8 6.2 7.2 7.6 2.3
4.3 10.0 | 12.0| 16.5 6.7 3.6 6.7 7.2 6.7 3.7
cemeaan 8.5 19.5 12.5 6.7 3.4 6.7 7.6 58 9.5
....... 7.6 16.5 11.0 6.7 6.7 7.2 5.7 9.0
....... 6.7 15.5| 10.0 6.7 7.2 7.2 52 6.7
........ 58 feevennns 9.0 6.2 6.2 [..e.... 4.9 [oonn.n

NorE.—Discharge estimated in million gallons per day by comparison with flow of Waikamoi Stream
near Huelo as follows: July 14-20, 4.5; Ju]g 21-24, 12; July 25-31, 7; Aug. 1-4, 10; Aug. 5-9, 8; Aug. 10-20, 9;
Aug. 21-26, 12; Aug. 27-31, 10; Sept. 1-6, 5; Sept. 7-12, 14; Sept. 13-18, 11; Sept. 28-30, 6; Oct, 1-7, 6; Oct.
8-14, 9; Nov. 1-10, 12; Dec. 12-17, 16; May 17-18, 5; June 16-20, 2.5.

Monthly discharge of Old Hamakua ditch at Kailua, near Huelo, Maus, for the year ending
) June 30, 1921.

Discharge. Total run-off.
Month, Million gallons per day.
Sef%%’éd' Millllion %crte-
gallons. eet.
Meximum. | Minimum. | Mean, | (€80

4,68 7.24 145 445
9.71 15.0 301 924
8.4 13.8 268 823
8.99 13.9 279 855
13.0 20,1 389 1,200
14.8 22.9 460 1,410
12.0 18.6 373 1,140
5.43 8.40 152 467
5.36 8.29 166 510
7.35 11.4 220 677
6.30 9.75 195 599
3.80 5.88 114 350
8.39 13.0 3,060 9,400
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HOOLAWALIILII STREAM NEAR HUELO, MAUIL

LocaTioN.—400 feet above New Hamakua ditch crossing and 4 miles by trail west
of Huelo.

REcORDS AvarLABLE.—April 6, 1911, to June 30, 1921.

GAGE.—Stevens continuous water-stage recorder installed June 19, 1914, at same
location and datum as original staff gage.

Discaarce MEASUREMENTs.—Made by wading or from footbridge at gage.

CHANNEL AND cONTROL.—Channel at gage is a pool about 100 feet long and 20 feet
wide formed by concrete control about 20 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 year, 3.64 feet at 7.40
p- m. January 16 (discharge, about 340 million gallons per day, or 526 second-
feet); minimum stage recorded, 0.04 foot from 3 p. m. to 5 p. m. July 14 (discharge,
0.62 million gallons per day or 0.94 second-foot).

1911-1921: Maximum stage recorded in January, 1921; minimum stage re-
corded, 0.02 foot at 9 p. m. December 11, 1919 (discharge, 0.5 million gallons
per day or 0.8 second-foot).

Diversions.—None.

REcuraTIONs.—None.

OBIECT OF sTATION.—To furnish data for appraisal of water value under Territorial
lease to ditch company.

UriLizaTioN.—All water during low and medium stages picked up by ditches of
East Maui Irrigation Co. for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed by flood of January 16. Rating curve
used July I to January 16 well defined between 0.5 and 20 million gallons per day.
Rating curve used January 17 to June 30 fairly well defined below 20 million
gallons per day. Operation of water-stage recorder satisfactory except as given
in footnote to table of daily discharge. Records excellent for discharge below 20
million gallons per day.

. Discharge measurements of Hoolawaliilii Stream near Huelo, Maui, during the year
ending June 30, 1921.

Discharge.
Dat Made b hG1 et

ate. ade by— e M4
(fest). | Second- ga‘nu;g’;
feet. | * day.
July 10 [ Reid Jerman..... ... oiiiiiiiiii i iiiiia e 0.05 0.75 0.5

18 [ (I, . .06 .85 . 55.

Sept. 17 . .20 5.2 3.4
Oct. 27 |. d .20 5.4 3.5
Jan. 30 .28 7.5 4.9
May 6 .20 4.0 2.6
11 .16 2.3 L5
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HOOLAWANUI STREAM NEAR HUELO, MAUL

LocaTion.—500 feet above crossing of New Hamakua ditch and 5 miles by trail west
of Huelo, at elevation 1,240 feet.

RECORDS AVAILABLE.—December 12, 1910, to June 30, 1921.

GagE.—Stevens continuous 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, ‘f 0 CONTROL.—Stream drops over a low waterfall into a large circular
pool with gently sloping banks. Control at outlet of pool composed of boulders;
probabl'y germa.nent

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.78 feet at 8.10
p. m. January 16 (discharge, 354 million gallons per day or 548 second-feet) mini-
mum stage recorded —0.12 foot from 1 p. m. to 6 p. m. July 10 (discharge, 0.36
million gallons per day, or 0.56 second-foot).

1910-1921: Maximum stage recorded, 5.4 feet at 11.30 p. m. May 1, 1916 (dis-
charge, computed from extension of rating curve, approximately 440 million
gallons per day or 680 second-feet); minimum stage recorded —0.19 foot at 7
p. m. October 25, 1917 (discharge, 0.15 million gallons per day or 0.2 second-foot).

Diversions.—None.

REeguLATION.—None.

Osjsecr or sratioN.—To furnish data for appraisal of water value under Territorial
lease to ditch company.

UtiLizatioN.—All water during low and medium stages picked up by ditches of
East Maui Irrigation Co. for irrigation of sugar cane. .
Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 0.5 and 40 million gallons per day. Operation of water-stage

recorder satisfactory. Records excellent below 40 million gallons per day.

Discharge measurements of Hoolawanui Stream near Huelo, Maui, during the year endmg
June 30, 1921.

Discharge.
Dat Made b l??gggt

ate. e by — o H1

(feet) Second- hgllll];gg
feet. |8

¢ per day.
July 10 0.45 0.3
Aug. 2 1.1 7
Sept. 17 4.2 2.7
Oct. 27 2.9 1.85
Jan. 30 11.3 7.3
Feb, 10 4.2 2.7
May 6 5.2 3.4
141, 1.5 .95




year ending June 30, 1921.

SURFACE WATER SUPPLY OF HAWAII, 192021,

Discharge, in million gallons per day, of Hoolawanui Stream near Huelo, Maui, for the
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HONOPOU STREAM NEAR HUELO, MAUIL

LocaTioN.—200 feet above New Hamakua ditch crossing and 6 miles west of Huelo,
at elevation 1,250 feet.

RECORDS AVAILABLE.—December 12, 1910, to June 30, 1921.

GAGE.—Stevens continuous water-stage recorder; installed June 19, 1914, at same
site as original staff.

DisCHARGE MEASUREMENTS.—Made by wading or from footbridge at gage.

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; permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.55 feet at 8 p. m.
January 16 (discharge, 220 million gallons per day, or 340 second-feet); minimum
stage recorded, 0.05 foot from 2 p. m. to 8 p. m. July 14 (discharge, 0.15 million
gallons per day, or 0.23 second-foot).

1910-1921: Maximum stage recorded, 3.7 feet at 10 p. m. May 1, 1916 (discharge,
based on curve applicable from January 19, 1917, 247 million gallons per day,” or
382 second-feet); minimum stage recorded in July, 1920.

Drversions.—None.

ReguraTioN.—None.

Osiect oF 8TATION.—To furnish data for appraisal of wa.ter value under Territorial
lease to ditch company.

UriLizatioN.—Ordinary flow is diverted by ditches of East Maui Irrigation Co. for
irrigation of sugar cane.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined above 1 million gallons per day. Operation of water-stage recorder
satisfactory except as given in footnote to table of daily discharge. Records
excellent.

Discharge measurements of Honopou Stream near Huelo, Mauwi, during the year ending
June 30, 1921.

Discharge.
Dat: Made b; hG? et
ate. ade by— 612

: (fect). | Second- | Million

fect gallons

* | per day.

July 9 0.06 0.15 0.1
Aug. 2 .09 .5 .35
Sept. 17 .22 1.85 1.2
Oct, 27 .18 1.2 .8
Feb, 10 .24 175 1.1
May 3 .27 2.2 1.4

’Supersedes figure published in Water-Supply Papers 445, 465, and 485.
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, for the year

UL

ending June 30, 1921.

Discharge, in million gallons per day, of Honopou Stream near Huelo, Ma
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NotTE.—No record and discharge interpolated February 7-10, May 13-18, 'and June 29-30.

Monthly discharge of Honopou Stream mear Huelo, Maui, for the year ending June 30,
1921.
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ISLAND OF MAUI. 187

NEW HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUIL

Location.—300 feet below Honopou Stream crossing and 7 miles by road and trail
- westof Huelo. Station was moved May 13, 1921, to point 600 feet below Honopou
Stream crossing and 15 feet above tunnel entrance.

REcORDS AvAILABLE.—January 25, 1918, to June 30, 1921.

GAGE.—Stevens continuous water-stage recorder.

DISCHARGE MEASUREMENTS.—Made from plank at old gage and from lehua logs
across ditch at new station.

CHANNEL AND CONTROL.—Sides and bottom of ditch, hardpan and fairly smooth;
banks steep, straight for 75 feet above and 25 feet below old site and 25 feet above
and 1,000 feet, more or less, below new site. No well-defined control; stage
discharge may be affected by collection of mud and gravel on bottom of ditch.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.29 feet at
7.45 p. m. January 16 (discharge, 113 million gallons per day or 175 second-feet);
minimum stage recorded during year, 1.03 feet midnight to 4 a. m. July 15
(discharge, 10.0 million gallons per day or 15.5 second-feet).

1918-1921: Maximum stage recorded in January, 1921; minimum stage recorded,
0.62 foot at 12.40 p. m. August 25, 1918 (discharge, 7.7 million gallons per day, or
11.9 second-feet).

Diversions.—Ditch received greater part of flow of Koolau ditch at Alo division
weir and diverts water from streams west of that point.

REeGULATION.—By gates at frequent intervals.

OBJECT OF STATION.—To0 determine amount of water diverted from Territorial
lands above to fee simple lands below.

UriLizaTioN.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation changed December 27 by débris sliding into
ditch, and May 13 by moving the station 300 feet downstream. All rating curves
fairly well defined below 80 million gallons per day. Operation of water-stage
recorder satisfactory. Records good.

Discharge measurements of New Hamakua ditch at Honopou, near Huelo, Maui, during
the year ending June 30, 1921.

{ Discharge.
D Made b; hGa et
ate. e by— eig) .
(feet). | Second- | io%
feet.
per day.
|
July 9 | Reid Jerman. .. .c.vvuiieir it iie i reiii e eecaaneaaan 1.14 17.5 11.3
e 1.12 16.4 10.6
Aug. 20.....d0........... 2.96 83 54
Sept. 17} R. H. Remingto: 3.63 102 66
Oct. 27 I..... [0 7 S 3.62 108 70
Jan. 30 | J. E. Stewart. .. 2.76 63 41
Feb. 10 | W.C. Renshaw. .. 2.26 4.5 28.5
Mar. 17 | E. M. PicKOP . . coiieiiiiitt it eiee e aaaeaaeaas 2.26 48.5 31.5
May 1| W.C. Renshaw 3.72 104 67
11 foune L 3.22 86 56




138 SURFACE WATER SUPPLY OF HAWAII, 192021,

Discharge, in million gallons per ddy, of New Hamakua ditch at Honopou, near Huelo,
Maus, for the year ending June 30, 1921.

Day. July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
17.0 52 58 58 61| 88 67 37 37 54 67 4
15.2 52 58 52 70| 88 67 33 59 48 70 44
13.6 64 55 52 76| 85 78 36 59 67 67 41
12.8 67 55 47 67| 85 75 36 56 70 64 ( 38
12.8 58 61 #“ 64 85 81 38 54 67 64| 36
12.0 52 64 4 61| 88 87 38 48 75 64 34
12.0 47 82 52 61| 8 -7 36 46 78 621 34
1.3 42 79 47 82| 8 81 33 43 36 59| 33
1.3 38 79 39 85| 88 78 32 41 41 59| 32
10.6 36 76 38 82| 88 3 30 38 33
10.6 34 82 58 821 82 51 30 37 81 54 37
10.0 44 85 70 79 &8 59 32 36 54 30
10.0 70 82 58 73| 8 48 54 33 81 54 28
10.0 76 79 52 70| 85 50 54 32 75 54 30
18.0 61 73 64 70| 82 87 56 32 75 54| 29
15.2 52 70 79 67| 79 75 59 31 81 52 27

47 70 79 64| 79 84 59 30 78 54| 28
4 4 70 73 61| 76 73 59 43 75 69 28
26 39 42 58 | 73 70 59 54 70 69 [ 38
26 64 64 4 70 59 54 41 73 75| 28
64 73 61 44 88| 70 38 51 48 70 72 23
76 61 55 47 88| 67 32 51 38 73 66 22
70 87 55 61 851 76 34 48 34 81 66 22
61 61 55 61 851 82 32 46 70 81 78 21
61 70 50 73 82 48 38 64 75 69 20.0
52 73 47 70 88| 37 64 37 62 78 63 21
47 82 42 70 851 30 43 37 75 73 28
47 70 39 67 82| 10.8 43 36 64 70 57| 66
47 64 42 64 82| 14.8 48 ... 67 70 54 63
58 64 55 64 91| 18.1 43 ... 81 73 9| 4
52 61 |....... 6L [....... 34 43 |....... 78 |.eenn.. 46 |...... .

Monthly discharge of New Hamakua ditch ot Huelo, Maui, for the year ending June 30,

1921.
Discharge. Total run-off.
Month. Million gallons per day.
S%‘ég?d Miﬁlion }am;:e-
gallons, eet.
Maximum. | Minimum, | Mean, | (€3D)
JUlY. e 76 10.0 315 48.7 975 3,000
August.... ool 82 34 57.6 89.1 1,780 5,480
SeDtEIMbDEr- «eenmenraneaneannirannns 85 39 63.6 98.4 1,910 5, 860
October, 79 38 57.2 88.5 1,770 5,440
November 91 58 75.4 117 2,260 6,940
December, 88 10.8 70.5 109 2,190 6,710
January. 87 32 61.1 94.5 1,900 5,810
February. 59 30 43.2 66.8 1,210 3,710
March. ..o 81 30 49.4 76.4 1,530 4,700
April... 81 36 70.5 109 2,110 6,490
MaY. . coeiiriiire et 78 46 61.3 94.8 1,900 5,830
FUNG. ol 66 20.0 33.4 51.7 1,000 3,080
Theyear.......coeenenenna.a. 91 10.0 56.3 87.1 20, 500 63,000
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OLD HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUIL

LocaTtion.—250 feet below intake in Honopou Stream and 7 miles by road and trail
west of Huelo.

REeCORDS AvalrABLE.—January 25, 1918, to June 30, 1921.

Gage.—Stevens continuous water-stage recorder.

DiscHARGE MEASUREMENTS.—Made from plank at gage.

CHANNEL AND cONTROL.—Sides and bottom of ditch are hardpan with small amount
of rock and gravel; banks high and steep; straight for 250 feet above and 150 feet
feet below gage. Original concrete control has been completely covered by a bed
of gravel.

EXTREMES OF DISCHARGE.—1918-1921: Maximum stage recorded, 3.25 feet at 8.10
p. m January 16, 1921 (discharge, 58 million gallons per day, or 90 second-feet);
minimum stage recorded, ditch dry July 1 to 15, 1920, and frequently during
April, May, and June, 1921.

Diversrons.—Ditch heads at Nailiilihaele Stream and picks up water from streams
west of that point.

ReauraTioNn.—By gates at frequent intervals.

OBJsECT OF 8TATION.—To0 determine amount of water diverted from Territorial lands.

Umiizatron.—Water used for irrigation of sugar cane.

Accuracy.—Stage-discharge relation shifting. Rating curves used July 1 to Jan-
uary 16 fairly well defined between 0.4 and 30 million gallons per day. Rating
curve used January 17 to June 30 not well defined. Operation of water-stage re-
corder unsatisfactory. Records fair when water-stage recorder was operating.

Discharge measurements of Old Hamakua ditch at Honopou near Huelo, Maui, during the
year ending June 30, 1921.

Discharge.
Dat hgaglg
ate. Made by— eight ST
: (feet). | Second- | PR
feet.
per day.
0.45 0.
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140 SURFACE WATER SUPPLY OF HAWAII, 192021,

Discharge, in million gallons per day, of Old Hamakua ditch at Honopou, near Huelo,
Mauz, for the year ending June 30, 1921.

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec Jan. | Feb. | Mar Apr. May.
UUUUTURTUT IOV RS 0.1 | 30 0.1 0.01 0.2
IR NP O .3 | 13.3 .1 .04 .2

.6 .4 5.6 4.4 .05 .2
6 .2 1.4 4.6 .1 .15
Bumencnenne 3 .2 .9 .08 1
.2 .1 12.8 39 .08 04l .1
7. .1 .08 4.7 38 .1 .04 0.02 .1
8. .09 23 19.3 | 3 1 .04 .01 .1
9 100 184 | 27 33 L0810 .04 |ee..i... .05
11 I, .08 s | 27 21 .05 N\ 7S I .04
1. .08 4.4 | 20.0 10.4 .04 04 el .02
1o 4 6| 83 | 193 020 .02 e .01
13, 1.0 .40 125 | 153 .05 .02 L2 .01
.4 .2 26 19.4 .1 .02 IS 1 R,
.2 .2 19.3 39 .1 .01 .85 .01
.1 .2 1.5 36 .1 .01 59 l...... .
08 .1 3.5 26 .15 .01 2.2 ... ee
.1 .5 11.4 .15 .02 1.6 .1
. .1 .3 7.2 .15 .05 1.4 .1
.1 3.9 .3 5.2 .1 .04 1.9 .2
.1 27 .2 .3 .1 .02 1.5 .15
.1 23 .2 .15 .1 .01 1.9 .05
.2 12.4 2.5 .1 .1 .01 7.4 .05
.2 5.2 6.8 .08 .08 .2 2.0 .9
.1 .8 28 . . 2 20 PO

09 9.9 30 1.5

08 |. 1.5 30 .25

.08 b 21 .2

.08 4.2 20.0 .2

.09 36 15.4 '3
............... . .09 cereenns .

NortE.—Discharge estimated in million gallons per day as follows: July 25-31, 0.2; Aug. 1-2, 0.2; Aung.
18-27, 0. 1; Sept. 4-17, 9; Oct. 24-27, 4; June 25-30, 0.0.

Monthly discharge of Old Hamakua ditch at Honopou, near Huelo, Maui, for the year
ending June 30, 1921.

Discharge., Total run-off.
Month. Million gallons per day. s a
efce%x% g MHlion z}crte—
allons. eet.
Maximum. | Minimum. | Mean, | (mean). | & ¢
July (16 days)eeecceeeermnnenennnnns 2.6 0.08 0.410 0.634 6,56 20
August.... LO feeeeeinanane .201 J31 6,22 19
September. . cooooiiii i .08 4.26 6.59 128 392
October... 22 .06 3.8 5.94 119 365
November. 36 .08 6.17 9. 55 185 568
December. 30 .09 12.9 20.0 398 1,230
January... 39 .01 12.5 19.3 388 1,190
February...... .15 .01 . 079 122 2,22 7
March (30 days) ... .3 .01 .051 .079 1,53 5
Avpril (21 days)... 7.4 .01 1.52 2.35 3.9 98
May (21 days)eeererneinannenenennn. .9 .01 . 135 .209 2.84 9
The year (300 days)........... 39 .01 4.23 6.54 1,270 3,800

No1E.—No flow in June.
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NEW HAMAKUA DITCH AT HALEHAKU WEIR, NEAR HUELO, MAUL

LocaTion.—Just above crossing of Halehaku Stream, 7 miles by trail west of Huelo

post office.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1921.

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.

DiversioN.—None.

RecuraTiON.—By gates at frequent intervals.

OsJecT oF sTaTION.—Halehaku weir is one of four weirs which measure water-

d

wrie an

diverted from Territorial lands by the Old and New Hamakua, Lo

Haiku ditches, by the East Maui Irrigation Co.

f sugar cane.

igation o

irri

UriuizatioN .—Water used for
Accuracy.—Records good.

CoorerAaTION.—Daily-discharge records copied from records of East Maui Irrigation

Co.
Discharge,

day, of New Hamakua ditch at Halehaku weir, near

Jfor the year ending June 80, 1921.

llons per
Huelo, Mauz,
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Monthly discharge of New Hamakua ditch at Halehakw weir, near Huelo, Maus, for the
year ending June 30, 1921.

) Discharge. Total run-off.
Month. Million gallons per day.
° Set‘géd' élgll“m ?crf-
ons. eet.
Maximum. | Mipimum. | Mean. | (T€8D).
July (25days)....oveeeirnnananane.. 67.9 0.7 29.5 45.6 738 2,260
August... ... 69.5 23.1 45.9 71.0 1,420 4,370
September....... 70.3 33.7 52.5 81.2 1,580 4,830
October (28 days). . 68.1 11.7 48,2 74.6 1,350 4,140
November.......ccooeeaeeans 69.6 37.5 60.8 94.1 1,830 5,600
December................... 70.2 5.5 54.6 84.5 1,690 5,190
January......oeoiiiiiiiia 69.6 9.3 42.2 65. 3 1,310 4,010
February..........ccooioiannn 55.2 24.8 37.2 57.6 1,040 3,200
March. .. 66. 4 19.2 36.3 56.2 1,120 3,450
April. . 68.4 34.4 58.1| . 89.9 1,740 5,350
May..ooiiiiieanaannnns 62.7 24.7 41.4 64.1 1,280 3,940
JUDG. i 56. 4 11.3 19.2 29.7 576 1,770
The year (356 days)........... 70.3 .7 44.0 68.1 15,700 48,100

KAUHIKOA DITCH AT OPANA WEIR, NEAR HUELO, MAUIL

LocaTtion.—A short distance below crossing of Opana Stream and 8 miles by road
west of Huelo post office.

RECORDS AvaIlLABLE.—January 1, 1910, to June 30, 1921.

Gace.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by 25-foot sharp-crested weir.

CHANNEL AND CONTROL.—Large pool at weir.

EXTREMES OF DISCHARGE.—See monthly-discharge table.

Diversrons.—None.

ReeurLaTiON.—By gates at frequent intervals.

Osiect oF sTATION.—Opana weir is one of four weirs which measure water diverted
from Territorial lands by the Old and New Hamakua, Lowrie, and Haiku ditches,
by the East Maui Irrigation Co.

UrtLizaTioN.— Water used for irrigation of sugar cane.

Accuracy.—Records good.

CooprerATION.—Daily-discharge record copied from records of East Maui Irrigation Co-
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LOWRIE DITCH AT OPANA WEIR, NEAR HUELO, MAUIL

Location.—A short distance west of Halehaku Gulch, and 8 miles by road northwest
of Huelo post office.

RECORDS AvAILABLE.—January 1, 1910, to June 30, 1921,

Gaae.—Friez water-stage recorder.

DiscHARGE MEASUREMENTS.—Made by sharp-crested weir 164 feet long, with bottom
and end contractions.

CHANNEL AND CONTROL.—Large pool back of weir.

EXTREMES OF DISCHARGE.—See monthly-discharge table.

DiveErsions.—None,

REGULATION.—By gates at frequent intervals.

OBJECT OF STATION.—Opana weir is one of four weirs which measure water diverted
from Territorial lands by the Old and New Hamakua, Lowrie, and Haiku ditches,
by the East Maui Irrigation Co.

Urtization.—Water used for irrigation of sugar cane.

Accuracy.—Records good.

CoorerATION.—Daily- discharge record copied from records of East Maui Irrigation Co.

Discharge, tn million gallons per day, of Lowrie ditch at Opana weir, near Huelo, Maux, for
the year ending June 30, 1921.

Day. July.| Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1... 14.2 | 38.1| 43.6| 44.1| 50.2 553 53.9| 257 29.4| 543 516 29,3
2, 12.2 | 38.9| 419 426 | 53.1| 552 | b65.6| 2701 46.7| 54.4| 543 29.1
3. 1.0 | 53.5| 44.7| 42.7| 544 | 551 | 554 32.6{ 547 | 54.4| 54.4 27.2
4, 9.6 53.0( 45.0| 34.9| 52.5| 55.1| 55.8 | 24.2 | 429 | 54.4| 53.2 25.6
5. 9.7 38.4| 51.9| 32.7| 56.0| 551 | 56.6 | 21.8| 49.3 | 54.6 | 51.2 24.6
6. 891 37.7| 52.4| 37.4| 45.9| 55.1| 581 19.6 | 41.6 | 54.7| 49.6 24,2
7. 88| 32.8| 53.9| 44.1| 485 551 | 56.9| 18.2| 325 55.1| 49.1 23.5
8. 8.4| 30.3| 54.2| 353 | 54.2| 55.4| 56.7| 16.7| 30.0| 55.0| 48.4 23.2
9, 6.4 20.5| 54.4| 30.7| 54.4| 55.9| 56.4, 159 | 27.5| 54.6 | 44.1 23.0
10. 6.1 | 26.4| 54.4| 29.0! 554 | 55.8| 56.4| 150 24.9| 549 | 40.2 22.6
11, 6.1 23.1| 54.7| 32,4 55.2| 53.3| 56.4| 20.2 | 27.8| 552 37.7 25.4
12, 6.2 | 36.1| 54.2| 54.3| 551 | 55.2| 56.4| 23.9| 26.0| 55.2| 43.5 20.8
13, 6.2 | 5L7) 55.7) 37.5| 55.9| 55.2| 56.3 | 36.4| 24.7| 553 40.4 16.4
14, 6.0 54.7| 55.7| 50.5| 55.1} 55.5| 57.3 | 41.5| 24.4| 551 347 211
15, 14.5| 42.6 | 55.2| 53.2| 54.5| 55,4| 59.0| 49.6 | 23.9| 547 357 19.5
16. 12,3 | 47.7 | 53.6 | 55.1 | 55.2| 55.4| 587 | 542 | 23.1| 55.0( 33.0 18.9
17, 38.6 1 35.0| 54.2| 54.7| 44.7| 55.2| 57.4) 45.3| 22.5| 55.0| 35.0 18.7
18, 33.2 | 29.7| 47.9| 549 43.4| 551 55.6| 47.7| 33.8| 55.5| 514 18.6
19, 246 | 29.4| 44.2) 53.6 | 44.4| 55.1| 55.2 | 43.8| 46.5| 55.4| 52.2 30.0
20, 13.1 | 51.5| 47.0| 54.2| 50.9 | 55.1| 52.0| 39.2| 25.7| 55.2 | 525 16.3
21, 51,51 55,0 50.3| 53.2| 55.1 | 54.8 | 449 | 36.1| 37.3 | 54.8| 49.3 15.5
22, 50.8| 44.6 1 40.7 | 47.9! 55.1| 549! 39.2 | 340! 22.1| 548! 52.1 15,8
3. 54.4| 545 43.0) 37.9| 55.1| 56,2 | 320 33.0| 259 54.4| 49.5 16.0
24, 45.5 | 46.2| 41.6 | 45.3| 55.1 | 55.9| 283 | 3.9 | 5.6 | 54.4| 54.5 15,7
25, 49.9| 529 | 32.1| 547 | 55.1| 56.5| 36.1| 30.4| 54.0| 54.4| 47.8 14.6
26. .. 49.4 | 53.8 | 20.7 | 54.3 | 55.1| 53.8| 55.2 | 28.5| 47.4| 54.4| 47.8 15.5
27, 37.7| 54.9| 285 | 541 551 | 49.6( 46.5| 28.4| 54.7| 54.4| 42.3 20.6
28, 32.6 | 54.6 | 26.0| 53.2| 55.0| 55.5| 28.9| 286 | 54.2| B4.1| 37.2 51,1
2... 3L.5| 53.2 | 27.3| 45.0( 54.8| 5.0 29.2 . 54.5 | 54.7) 35.4 53.8
30... 46.4 1 54.7| 43.9| 5L.4| 55.6 | 45.5| 24.6 54.7 | 54.4| 33.9 32.6
31 38.6 | 5L2....... 54.1)....-.. 41.51 27.1 4, 542 |....... 417 |.......
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Monthly discharge of Lowrie diich at Opana weir, near Huelo, Maus, for the year ending
June 30, 1921.

Discharge. Total run-off.
Month. Million gallons per day.
Setcé)exzd- M%uon Af&crte-
gallons. eet.
Maximum. | Minimum. | Mean, | (T2€aD).
54. 4 6.0 24.0 37.1 744 2,280
55,0 20.5 43.4 67.1 1,350 4,130
55.7 26.0 46.1 7.3 1,380 4,240
55.1 29.0 46.0 71.2 1,420 4,380
56.0 43.4 53.0 82.0 1, 590 4, 880
5.5 415 54.2 83.9 1,680 5,160
59.0 24.6 49.0 75.8 1,520 4,660
54.2 15.0 3L.0 48.0 869 2,660
54.7 22.1 31.7 58.3 1,170 3,590
55.5 54.1 54.8 84.8 1,640 5,050
54,5 317 45.0 69.6 1,390 4,280
53.8 14.6 23.6 36.5 709 2,170
59.0 6.0 42.4 65.6 15,500 47,500

HAIKU DITCH AT MANAWAI GULCH, NEAR PEAHI, MAUL

LocatioN.—In bottom of western branch of Manawai Gulch just west of Keaaula
Opana boundary, 8 miles by road northwest of Huelo post ffice.

RECORDS AVAILABLE.—January 1, 1910, to June 30, 1921.

GaGE.—Friez water-stage recorder.

DiscHARGE MEASUREMENT.—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.

Diversrons.—None.

REeaeuraTioN.—By gates at frequent intervals.

OBJIECT OF STATION.—Peahi weir is one of four weirs which measure water diverted
from Territorial lands by the Old and New Hamakua, Lowrie, and Haiku
ditches, by the East Maui Irrigation Co.

UrmuizaTion.—Water used for irrigation of sugar cane.

Accuracy.—Records good.

CooreraTION.—Daily-discharge record copied from records of East Maui Irrigation Co.
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Drscharge, in million gallons per day, of Haiku ditch at Manawai Gulch, near Peahi,
Maw, for the year ending June 30, 1921.

Day. July. [ Aug. | Sept. [ Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.
1.5 1.4 11.9 9.6 | 11.0 88.8| 33.8| 49.5 3.8 76.1) 28.0 1.6
1.3 1.4 7.0 2.5 27.0! 83.0} 37.8| 40.7| 48.5| 50.6 | 16.7 1.6
1.2 14.8| 2.4 57| 47.7 | 79.8| 60.2 | 47.9| 52.1] 512 27.1 1.6
1.1 29.8 2.2 2.2 15.9| 65.5| 51.2| 33.6 71| 21.6 | 10.0 1.6
1.1 2.2 4.7 1,7 13.2| 62.3 | 8.3 28.8[ 10.0 23.2| 5.9 1.6
1.1 1.6 | 14.8 1.9 2.6 | 84.91! 88.2| 250 4.1| 62.2] 15.5 1.6
1.1 1.4 7701 2.1 3.7| 780 8.9| 23.5| 3.8] 90.0) 3.5 1.6
1.1 1.4 | 59.2 1.8| 6.9 87.9! 8.4} 21.5| 83| 90.0| 3.4 1.6
3.5 1.4 55.1 1.6 | 79.4 | 9.0 78.8 | 20.1 6.1 89.3 3.3 1.6
1.1 3.6 | 47.6 1.6 | 64.4| 89.8| 73.3 | 19.1 3.1| 80.4 3.1 1.6
1.1 57| 72.0 18.0| 56.5| 87.0| 67.7| 20.4 3.1 89.0 3.0 1.5
11 1.9 | 64,0 42.4| 52.3| 74.8| 82.6 | 20.3 3.1 89.7 2.8 1.5
1.1 42,9 | 64.4 7.7 29.3| 80.9( 90.0| 18.6 3.0| 86.3 2.6 1.5
11| 59.5| 580 3.5| 25.5| 90.0| 8.1/ 17.1 3.0 78.3 2.5 1.6
2.2 84| 44.0| 36.5| 22.3| 852 | 87.4| 16.0 2.8 69.5 2.7 1.6
1.5) 6.4 351 622 17.8 ) 76.2 | 83.6 | 24.5|, 2.7} 8.2 2.6 1.6

22.4 7.1| 40.6 | 57.1| 156 | 69.0| 90.0| 6.8 2.6 73.9| 2.7 1.6
4.9 3.0 14.2 | 58.6 5.3 | 53.3| 89.6 | 10.1 2.6 | 66.4 | 31.1 1.6
1.9 L5 4.4 | 52.4 2.5| 37.01 86.1 7.8 4.7 | 42.4| 519 1.5
1.6 | 10.6 4,11 32.8) 251 23.9| 76.4 6.1 3.2 | 57.4 | 35.5 1.4

32.2 1 40.6 3.9 12,7 | 8.3 | 14.2| 68.9 5.2 6.8 44,1 12.5 L5

55.3 6.4 3.7 3.4) 8.8 10.3 | 71.8 4.9 3.0! 55.7 4.8 1.5

53.2 | 20.4 3.5 2.8 70.0 | 58.8| 65.3 4.8 2.4 | 74.6 4.4 1.5

28.7 6.2 3.3 8.8 | 63.7| 72.6 | 57.4 4.6 | 76.3| 7.3 3L5 1.6

22.0 | 30.0 2.0 80.3| 582 | 87.4| 63.9 4.4 68,71 58.9| 20.2 16
1.2 34.1 2.0 68.6| 67.4| 77.1 | 8L5 4,0 17.7 | 65.3 7.5 1.6

6| 69.7 2.0 | 24.4| 62.4 | 612 | 53.6 3.8 8.9 351 2.9 1.6
.3 55.6| 2.0 13.6 | 5.7 29.8| 5.2 | 3.8 75.5| 16.3| 2.5 44.2
1.8 16.0 2.0 4.0 | 59.1| 17.8| 58.4 ..| 64.8( 34.0 2.5 34.1
6.2 | 154 16.2 551 885 | 156 | 59.6 90.0 | 59.9 2.4 3.1
L5 9.24...... 10.8 |....... 15.4 | 63.5 90.0 |....... Lol ...

Monthly discharge of Huaiku ditch at - Manawai Gulch, near Peahi, Maui, for the year
ending June 30, 1921.

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

85.5 0.3 8, 12.8 256 786
69.7 1.4 16.4 25.4 510 1,560
77.0 2.0 24.1 37.3 723 2,220
80.3 1.6 20.5 31.7 637 1,
88.5 2.5 42.3 65.4 1,270 3,890
90,0 10.3 62.8 97.2 1,950 5,970
90.0 33.8 7.6 111 2,220 6,810
49.5 3.8 17.6 27.2 493 1,510
90.0 2.4 24.6 38.1 762 2,340
90.0 16.3 63.0 97.5 1, 890 5, 800
51.9 1.9 11.2 17.3 347 1,070
44.2 1.4 4.12 6.37 124 379
90.0 .3 30.6 47.3 11,200 34,300




ISLAND OF MATUI. 147

MISCELLANEOUS MEASUREMENTS.

Measurement of streams and ditches on the Island of Maui at
points other than regular gaging stations are listed below.

Miscellaneous discharge measurements on. Maut during the year ending June 30, 1921.

" Million
. o : Gage | Dis-
Date. Stream. Tributary to Locality. height. | charge. ggﬁlggx;

Feet. | Second-| Sq.
jeet. miles

Dec. 22 | Honokahau tun- | Hon okahau |Crosseut No. 15, near Hono- |........ 0.85 0.55
nel spillway. Stream. kahau.

22 | Honolua. ......... Pacific Ocean..... At Honolua ditch intake, |....... R .95 .6
near Honokahau.

22 | Honolua diteh....|.._.... eeaeaeaas 200 feet below Honolua |........ 12.2 7.9
Stream, near Honokahau.

22 (... s 1 N P Crosscut No. 2, near Hono- |........ 15.9 10.3
kahau.

22| Development |.....cooimeeioaena.. Near Honokahau...........|........ 2.9 1.85

tunnel ditch
above intake of

Honolua ditch.
Dec. 21 | Honoluaditeh. ...|.................... Mailepai, near Honokahau.. 11.6 7.5
21 [+ (U PP, Mahinahina weir, near Ho |ovenenn. 9.7 6.2
nokahau.
July 6 Pacific Ocean .| Near Olowalu 3.0 195
20 |. .do. do. 3.3 2.1
Sept. 7 |. 7.4 4.8
Oct. 19 3.8 2.5
Nov. 5 .35 .25
5 6.3 4.0
6 2.7 1.75
6 1.75 1.1
5 7.0 4.5
5 5.8 3.7
6 |..... .35 .25
5 e . P do . J08T 2.4
5 1...s [+ 1+ TN R do...oeeiaa.. 400 feet above trail crossing, |........ 1.55 1.0
near prahu.l
7 do do do .2 .1
7 do 3.0 1.95
6 4.3 2.8
3.8 2.5
.3 .2
175 1.1
.65 .45
.75 .5
.95 .6
- 1.8 1.15
near 14.0 9.1

@ Made at former gaging station.
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