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SURFACE WATER SUPPLY OF HAWAII, JULY "1, 
1920, TO JUNE 30, 1921.,

AUTHORITY FOB INVESTIGATION^.

This volume contains results of measurements of t£te 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 directio
survey and the classification of public lands and examination of t 
ture, mineral resources, and products of the national domain.

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

For gaging the streams and determining the water supply of the
for the investigation of underground currents and artesian wells, a 
tion of reports .upon the best methods of utilizing the water resour

The legislature of the Territory of Hawaii approve 
1909, "An act to promote the conservation and deve 
natural resources of the Territory," which provided 
follows: A special tax of 2 per cent shall be levied, as*
iected annually on all incomes in excess of $4,000; and all amounts
so collected shall constitute a special fund to be exp 
the encouragement of immigration and the conserva

of the geological 
j geological strac-

the minerals, 
the provision 

upported since 
s in successive

nited States, and 
d for the prepara*
68.

on March 22,
opment of the

substance as
essed, and col-

nded only for 
on of natural

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

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

approval of the 

so as to extend



2 SUEFACE WATER SUPPLY OF HAWAII, 1920-21.

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) appropriating the revenues from watei? licenses 
for the use of the board of commissioners of agriculture and forestry 
toward forest protection and hydrographic surveying.

Section 1 of act 56 reads:
The board of agriculture and forestry is hereby authorized to create and maintain 

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

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

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

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

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

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

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

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

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

ACT 27.

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

SEC. 3. All unexpended balances of appropriations heretofore made for said division, 
the expenditure of which is now by law vested in the board of commissioners of agri-



COOPERATION.

culture and forestry, are hereby transferred to the commissioner of public lands and 
the expenditure thereof vested in said coimmissioner. 

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

On April 27, 1917, act 156 b.yj the Legislature of thje Territory of 
Hawaii, "Relating to the use of water from artesian wells," was 
approved, defining and : prohibiting waste therefrom. Sections 5, 7, 
and 10 of this act read as follows: i

SEC. 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 difl erent strata pene­ 
trated and within ninety days after the last day of boring, shall file mch record in the 
office of the superintendent of hydrography of the Territory of Hawsiii.

SEC. 7. For the more effectual carrying out of this act, the high s leriff and deputy 
high sheriff of the Territory, the sheriff land deputy sheriff of any county pr city and 
county, all police officers, and any authorized representative of any city, or county, or 
city and county, or of the superintendent of hydrography of the Territory may at all 
times enter without warrant the premise^ where an artesian well is situated or whereon 
or wherein artesian water is used in order to procure such information or for such other 
purpose |is may be necessary. I

SEC. 10. This act shall take effect frorja and after July 1,.1917, A, b..

A special item in the appropriation for the division (|f 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 T#E TERRITORY OF HAWAII.

Under the authority conferred by the Federal and Territorial 
legislation, the Director of the United States Geological Survey and 
the governor of the Territory j>f 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: I
1. The United States Geological Survey assumes tljie responsibility 

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

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

3. Accounts for payment of [salaries, travel, and, 
plies, or other expenses necessary to the completion
be rendered,in the manner required by the laws and regulations of
the contracting parties, and youchers shall be-pre 
party for payment according |as it may be conveni
to the balance remaining in the respective allotments,

ubsistence, sup- 
f the work shall

erred to either 
nt or according

* The United States Geological Survey also cooperated with the Territory of Hawaii in mapping Several 
islands. The whol<M>6 the islands of Kauai and Oafau and a part of the island of 9 jwaji have been mapped.
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4. The cost of publication is bortte entirely by the Geological 
Survey.

Unless otherwise stated, all data have been collected and are 
published under this cooperative agreement with the Territory1 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 COCMPBBATION.

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

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

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

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

4. Records furnished by a cooperating party, collected by his 
methods and under his supervision.

Cooperation in the collection of records for whose accuracy respon­ 
sibility has not rested with the Survey has been acknowledged in the 
descriptions of the stations. Special acknowledgment is due to the 
following individuals and companies cooperating under plans 1, 2, an'd 
3: Island of Kauai Waimea Sugar Co., Kekaha Sugar Co., and 
Princeville plantation; Island of Oahu Wahiawa Water Co.; Islancl 
of Maui Pioneer Mil 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 b^ 
kept from 20 to 30 years. I

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 engineering work there is a point beyond 
which refinement is needless and wasteful, and this statement applies 
with especial force to stream-measurement work in Hawaii. It has 
been found, however, that it is jiossible to obtain .datja which, are 
sufficiently accurate, although majcjy of those presented in tiiis report 
are for periods too short to yield definite conclusions., t

Special intensive investigations (j>f the discharge of certain streams 
which are of major importance for domestic water supply, power, and 
irrigation have been made. I

Investigations of ditch seepage aijid other losses, in certain localities, 
were made in cooperation with prif ate corporations.

Records were kept of the artesian! heads on typical wells in the more 
important artesian areas on Oahu. | j

I i 
DEFINITION [ OF TERMS.

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

"Second-foot" is an abbreviation! for cubic foot per second, and is 
the unit for the rate of discharge of Vater flowing in a stream 1 square 
foot in cross section at a rate of 1 foot per second. It \s generally 
adopted as the fundamental unit in Jie measurement of flowing water 
and is the "natural" unit, as the foot and the second are the units 
used in making the physical determinations. Other units may l?e 
computed from this by the use of f aictors given in the table of equiv­ 
alents.

" Gallons per minute " is generally iused in connection with pumping 
and city water supply, the United iptates gallon of 231 cubic inches 
being the unit of quantity and 1 mujmte the unit of time.

The "miner's inch" is the unit fcfr the rate of discharge of water 
that passes through an orifice 1 inch square under a head wjhich varies 
locally. It is commonly used by miners and irrigators throughout 
the West, and is defined by statute :in each Sta,te in whicfy it is used.

"Second-feet per square mile" is the average number of cubic;feet 
of water flowing per second from eac i square mile, of area drained, on 
the assumption that the run-off is distributed uniformly, both aa 
regards time and area.     t

"Run-off h| inches" is ;the depth to which the drainage area weald 
be covered if allttske water flowing from 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 rainfall, which is usually expressed in depth in 
inches.

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

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

The following convenient approximate relations exist between 
second-feet, million gallons per day, and acre-feet: 1 second-foot 
flowing 24 hours equals about 2 acre-feet; 1,000,000 gallons equals 
about 3 acre-feet; and 1 second-foot equals approximately two-thirds 
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 tablej the 3»umt>er of significant'Igares fsed varying 
with the size of the discharge,

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 columns under these 
heads are computed from the mean discharge in million gallons per 
day.

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

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. Eush, W. C. Eenshaw, 
Reid Jerman, Eobert Eemington, 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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OACHNG-STATION BECOKDS*

ISULND OF KAtTAI. * 

KATTAIKIHANA STREAM HEAR WAIMEA, KAHAI.

LOCATION. ^1 mile east of Kokee, 12 mile* north of Waimea (20 miles from Waimea 
by road and trail), and 200 feet above Kokee, Mohihi trail.:

RECORDS. AVAILABLE. July 1,1919, to June 30,1921. Miscellaneous measurements 
1911-1916.

GAGE. 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); minimum 
stage recorded, 1.77 feet at 5.30 a. m. August 9,1920 (discharge, 0.26 million gallon 
per day or 0.40 second-foot).

DIVERSIONS. None.
REGULATION. None.
OBJECT OF STATION. To determine feasibility of high level (3,100 feet) diversion 

to serve semiarid Territorial lands now idle on account of lack of water.
UTILIZATION. 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 denned 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 Kauaikinana Stream near Waimea, Kauai, during the year>
ending June SO, 1921.

Date.

July 31 
Aug. 24 
Sept. 27 
Nov. 5 
Dec. 12 
Jan. 22 
Mar. 15 
May 6

Made by 

M.H. Carson..................................................
.....do.........................................................
J. E. Stewart... ...............................................
B. F. Rush. i.. ................................................
.....do.........................................................
.....do.........................................................
W. C.Renshaw. ..................... ....j.. ....................
E. M. Pickop..................................................

(feet).

1.86 
2.25 
1.94 
1.93 
2.17 
2.91 
2.12 
2.06

Discharge.

Second- 
feet.

0.6 
7.6 
1.35 
1.25 
3.4 

18.8 
2.0 
2.0

Million 
gallons 

per day

0.4 
4.9 
.85 
.8 

2.2 
12,2 
1.3 
1.3



ISLAND OF K&UAI. 1

Discharge, in million tfttlfens per^i,ofK&^ikMemd'8î ei^'h^f Waimea, Kaum,for 
the year ending June 30, 1921.

Day.

1. .............
2..............
3.. ............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12.. ........ ....
13..............
14..............
15..............

16..............
17..............
Ml.............
19..............
20..............

21..............
22..............
23........... .
24..............
25.. . .....

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.5
.6
,8
.5
.6

.5

.4

.4

.4

.4

.6'' o n
1.1
.7
.8

1.6
4 O
1 9.
.8
.6

.6

.5

.5

.4

.4

.4

.4

.4

.4

.4

.4

Aug.

0.6
.5
.6

1.4
.6

.4

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.6

.4
2.0

, U-3
4.8
2.3
9 9

1.4

1.7
1 9 i
.8
.«
.8-
.6

Sept.

0.6
.S
'7

..6

.7
2.0
1.0
3.0
2.4

2.6
2.4
1.4
1.2
2.4

5.1
1.6
1.4
1.2
1.4

,1.5
1.0
.9
.9

1.0

1.3
.8
.7
.6
.9

Oct.

0.8
  .8.

.8

.6

.6

.6**-">
1.0
.7
.6

.6
1.0
.9
.6

5.7

  2.2
1.8
1.3
1.0
.8

1,0
.8
.8

.8

.9
2.6
1 O
.8-
.8

1.2

Nov.

1.0
LI
2.0
1.1

a

.7
9.1

15.0
2.3
6.1

2.8
9 1

1.8
1.6
1.4

1.3
1.2
1.1
1.2
1.5

1.2
1 Q

1.8
o o
4.7

3.6
1.7
1-4
1 A
4.7

Dec.

in'

1.6
1.6'1.4
1.5

9 n
1.6
9.8
7.0
5.8

2.6
3.4

11.0
11.0

A n

2.9
2.59 CE
2-1
2.0

2.0
19 4

27
85
23

11.8
  8.0

6.0
5.1
4.4
3.8

Jan.

3.5
3.2
3.3

' 11.8
47  

30
9.S

n.e
18.9
15.2"

13.8
10 i'
25

107
137

100
44
23
1&9<
39

15.8
11.8
9.5
7.9
7.3

6.6
9.2
6.3'4.9

10.9
7.8

?*>:,

8.5
5.4
4.6
4.4
4.2

3.7
3.4
3.2
3.0
2.8

2.8
9 7

2.5
2.4
2.3

2.3
9 4

2.3
2.1
9 9

7.5
3.*
2.4-
9 1

2.0

2.0
1.9
1.8

Mar.

: ' 5.7 !
20.0
3.6
8.0
3.1

.8.0
2.3
 > 9r
n 1

2.0

2.0
1.9

1.8
, L«

3.52. a
1.9
1.8
1.7

1,8
1.8

.14.6;
5.0
2.6

9 1
9 n
3.3
4:6
9.3
3.0

Apr.

2.4
2.1
2.0'"L8-
3.3

2.1
5.4
4il
t o
2.0

1.8
1.8
1.7
1.6
1.6

2.«
1.9
1.6
1.5
1.5

1.4,
T.4
3U3,
1.3
1.3

1.4
4.*
1.3
t st
1 Q

May.

1.2
L2
1.3
T 9
1.3

1,»
1.2
1.1
LO
1.0

1.0
1.0
1.0,
1.0
1.0

i9
.9
.8
.8
.8

8
.8
.8
.8

.8

.8,

.8
1.4
1.5

June.

0.8
' ,8

.7

.7

.6

.-.«
' .6

.6

.«
i   '  Jt

.6
1.0
2.8
1 9

.6

.6

.6

.6

.6

.5

.5

.5

.5

.6

.5
<5
.5
.5
.6

Monthly discharge of Kquaikinanq Stream near Waimea, Kauai,for the year ending June 30,
ISzl.

Month.

July................................

Sffptwobor
October.............................

  n<xxinibflj'- . * ' ' v
Fetoroary ......
March .
April.. .............................
May.............;..................
JtHKl . . .

The year.. ....................

- Discharge.

Million gallons per day.

^fftTiTyipTTl.

4.2 
11.3 
5.1 
5.7 

15.0 
85 

137 
8.5 

20.0 
5.4 
1.6 
2.8

137

'Wnirpyni ,

0.4 
.3 
.5 
.6 
.7 

1.4 
3.2 
1.8 
1.7 
1.2 
.8 
.5

.3

Mean,,

0.75 
1.24 
1.42 
1.17 
2.78 
a 60 

24.8 
3.22 
3.79 
1.97 
1.02 
.70

4.32

Second- 
feet 

(mean).

1.16 
1.92 
2.20 
1.81 
4.30 

13.3 
38.4 
4.98 
5.86 
3.05 
1.58 
L08

6.68

Total i^in-ofl.

Miltton 
gallons.

23.2 
38.3 
42.6 
36.4 
S3. 5 

267 
770 
90.1 

118 
59.1 
31.5 

' a!.*

1,58$

Acre-feet

71 
118 
131 
111

2^360 
277 
361ia
97 
64

4; 846



10 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

KAWAXKOX STBEAH NEAR WAIMEA, KATTAX.

LOCATION. 3 miles northeast of Knudsen's mountain house and 21 miles by road
and trail from Waimea.2 

RECORDS AVAILABLE. 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
October 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 OP DISCHARGE. Maximum stage recorded during year, 10.35 feet at 12.30
p. m. January 16 (discharge, 74Q 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. 
REGULATION. None. 
OBJECT OP STATION. To determine feasibility of diverting flood water into high-level

(3,100 feet) ditch to serve Territorial lands now idle on account of lack of
irrigation. 

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

ACCURACY. Stage-discharge relation changed by flood of January 16. Rating 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 36 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 gopd.   '

Discharge measurements of Kawaikoi Stream near Waimea, Kauai, during the year
ending June 30,19$ 1.

Date.

July 31 
Aug. 26 
Sept. 27 
Nov. 5 
Dec. 12 
Jan. 22 
Mar. 15 
May 7

Made by-

..... do... ......................................................

B. F. Bush....................................................
.....do.........................................................
.....do.........................................................

height
(feet).

1.94 
2.38 
1.86 
1.81 
2.60 
2.50 
1.77 
1.80

Discharge.

Second- 
feet.

14.9 
41 
13.7 
11.7 
47 
44.5 
8.5 
9.6

Million 
gallons 

per day.

9.* 
26.5 
8.8 
7.6 

30. & 
29 
5.5- 
6.2

i This supersedes distances previously published but represents same location as old station.



ISLAND OF KAUAI. 11

Discharge, in million gallons per day, of Kawaikot Stream neat Waimea, Kauai, for 
the year ending June SO, 1921.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

36..............
27.. ............
28..............
ti...... ........
to.. ............
11.... ..........

July.

11.6
9.2
6.4
4.2
2.9

2,5
2.4
3.6
3.1
8.2

43
46
15.9
5.9

14.4

Q1

45
9.3
6.8
8.4

5.2
4.1
6.3
4.1
4.5

ae
3.1
6.6
8.0

  7 8
12.5

Aug.

8.8
9.2

16.8
25
11.4

44
3.4
3.1
3.1
4.2

6.3
6.0
8.3
5.0
2.8
 9 <\

15.7
8.9
4.7

70

86
56
25
32
25

33
16.2
12,6
19.5
16.1
8.6

Sept.

7.2
o 2

12.6
11.4

O i

22
33
13.9
50
38

40
44
16.2
19.0
33

79
17 0
17.0
13.9
17.7

22

6 9
6.6

12.7

Oct.

7.4
14.1
8.9
6.1
5.0

8.8
45
9.9
6.8
5.4

7.6
20.0
10.1
6.8

72

26
31
17.9
10.5
13.6

11.6
7.4
6.8

17.6
10.5

16.5
37
12.9
8.0

24

Nov.

14.2
21
38
10.1
7.4

11.3
110
109
Id i
67

24
15.9
13.2
11.6
10.1

8 S
7 8

7.4
25
22

14.6
17.8
24
37
66

29
15.6
13.2
Ofi
41

Dec.

14.8

51
124
on
31

19 4
16.2
13.9
12.6
11.4

1A 1

33
145
249
66

30
21
19 4
17.0
1 1 a
13 i

Jan.

12.6
14.5
24

106
246

163
51
81

118
86

86
58

101
446
538

440

171
66
57

115

40
28
24-
21
51

36
45
28
18.3
41
30

Feb.

35
20.0
16.0
15.3
15.6

13.1
12.0
11.1
10.5
10.0

ft s
10.3

Q 1

8.4
8.2

7 S
7.6

10.5
8.2

10.7

46
16.0
9.6
8.0
7.2

6.9
6.3
8.0

Mar. 
/

54
126
20.0
24
19.3

16.9
10.5
8.9
8.0
7.6

7.1
6.9
6.3
6.0
5.9

44
16.6
9.6
6.7
5.9

19.5
as

129
40
16.0

10.5
11.1
46
61
77
22

Apr.

14,7
11.4
9.8
8.9

27

25
79
56'30
14.4

11.1
9.8

12.8
10.0
8.7

33
14.7
10.5
8.2
7.1

8.9
7.2
6.5
6.9
8.7

7.4
6.7
6.2
5.7
5.6

May.

5.3
4.8
5.0
5.9
8.2

8.0
6.3
5.0
4.2
3.8

3.4
3.4
3.5
3.6
3.2

3.0
2,9
2.8
2.8
2.7

2.7
2.6
2.5
% *>
2.5

2.4
2.4
2.4
4.2

.6.0
4.4

June,

3.1
6.0
4.3
3.9
2.8

2.4
2.5

,2.8
3.1
2.7

2.3
29
44
9.1
4.7

4.3
2.7
2.4
2.6
3.5

2.7
2.4
3.0
2.5
2.2

2.1
2.1
8.2

10.4
4.6

NOTE. Sept. 22-27, no record; discharge estimated by comparison with adjacent streams at 15 million 
aliens per day. Dec. 2-11, no record; discharge estimated by comparison with stage of Mohihi Stream 
t 35 mflUon gallons per day.

Monthly discharge ofKawaikoi Stream near Waimea, Kauai, for the year ending June SO,
1921.

Month.

ctober. ............................

arch.. .............................
pril... .............................
ay... .
ine... ;............................

The year.......... ............

Discharge.

Million gallons per day.

MairiTn^Tn.

46 
86 
79 
72 

110 
249 
538 

46 
129 
79 
8.0 

44

538

Minimum.

2.4 
2.5 
6.6 
5.0 
7.4 

10.5 
12.6 
6.0 
5.9 
5.6 
2.4 
2.1

2.1

Mean.

11.1
17.7 
21.4 
15.9 
30.2 
43.7 

108 
12.7 
27.5 
15.7 
3.88 
5.95

26.3

Second- 
feet 

(mean).

17.2 
27.4 
33.1 
24.6 
46.7 
67.6 

167 
19.6 
42.5 
24.3 
6.00 
9.21

40.7

Total ran-ofl.

Million 
gallons.

346 
550 
643 

. 492 
907 

1,350 
3,340 

355 
S52 
472 
120 
178

9,600

Acre-feet.

1,060 
1,680 
1 970 
1,510 
2,780 
4,lflfr 

10,300 
1,090 
2,620 
1,450 

369 
548

29,500



SURFACE WATER SUPPLY OF HAWAII, 1920-21.

WAIAKOAU STREAM IffEAB. WA1MEA, KATTAI,

LOCATION. 150 feet below Kokee-MohiM trail, a quarter of a mile below Waiakoali 
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 June, 
30, 1921. Occasional measurements 1913 to 1917 reported as miscellaneous.

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

DISCHARGE MEASUREMENTS. Made by wading or from cable suspended near trail.
CHANNEL AND CONTROL. Channel, a series of pools with mud and silt bottom divided 

by rapids of boulders and cobblestones. High sloping banks covered with ferns 
and underbrush. Control, large boulders, not subject to shift.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 8.60 feet at 2.20 
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. January 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.
REGULATION. None.
OBJECT OF STATION. To determine feasibility of diverting flood water into high-level 

(3,100 feet) ditch to serve Territorial lands now idle on account of lack of irrigation.
UTILIZATION. 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 table

used to January 16 well defined between 0.5 million gallons per day and 15 million
gallons per day. Rating table used from January 17 fairly well defined up to 3C

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

Discharge measurements of Waiakoali Stream near Waimea, Kauai, during the year ending
June SO, 1921.

Date.

Jofty 31 
'Aug. 26 
Sept. 28 
-N*r. 5 
Bee. 13 
Jem. 24 
Mar. 16 
May 7

Made by 

M. H CarjBoa... ................................................
.....do..........................................................
B.F.Bush.... ................................................
... ..do.... ................... ............ .......................
.....do..........................................................
.....do..........................................................

E.M. Piekop..................................................

(feet).

1.41 
2.26 
1.50 
1.52 
3.28 
2.56 
1.75 
1.55

Discharge.

Second- 
feet.

1.85 
13.5 
1.9 
2.3 

45 
17.4 
6.0 
3.7

Million 
gallons 

per day.

1.2 
8.7 
1.2 
1.6 

39i 
11.2

: 3.9

2.4



KAUAl. 18

Discharge, in mittion gallons per day, of WaiaKoaK Stream near" Waifai&ii, Htdwi, for the 
, year ending June 30 r 1921.   .,

Day.

1. .............
2..............
8...:........;.
4..............
5..............

5... ...........
7.............;
8..............
9..............
10..............

11..............
12..............
13..............
14...;........,.
15..............

16..............
17..............
18...,. ...........
19..............
ao.:... .........
21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.9
1.6
1.2
1.0
.9

.8
 .7
.8
.7
.7

2.2
9.5
5.5
1 8

4.5

4.8
10.1
2,9
1.8
1.6

1.4
1.2
1.0
.9
.8

.8

.8

.8
1.2
1.2
1.0

Aug.

1.4
1.1
1.2
3.1
1.8

1.2
.9
.8
.8
.9

1.1
1.0
1.3
1.2
.8

.9
4.1
2.0
1.4
8.2

20.0
  8.7

6.0
8.2
4.5

7.3
3.4
2.3
2.3
2.9
L8

Sept.

1.4
1.2
1.0
1.6
1.6

1.4
5.8
2.9
6.9
6.9

7.7
8.9
3.5
2.3
9.7

17.0
5.0
3.0
2.4
2,0

2.5
2.0
1.6
2.1
1.9

3.9
1.8
1.5
1-4
1 8

Oct.

1.6
2.8
2.1
1.4
1.2

1.2
7.1
2.5
1.6
1.3

1.2
3.1
216
1 0

8.8

6.5
7.9
4.4
2.3
2.6

2.2
1.6
1.4
1.8
1.8

1.5
5.8
2.3
U6
1.4
1.7

Nov.

2.0
2.7
&.1
2.5
1.6

1.4
16.2
35
6.6

10.6

7.3
43
3.3
2.8
2.4

2.2
2.1
2,0
2.3
3.5

2.5
3.0
3.3
5.8

12 2

10.4
4.8
3.2

14,3
12:9

Dec.

48
3.4,
43
3.2
2.9

5.0
43

24
!«.£
18.5

7.2
6.9

32
26
11.5

7.1
5.6
48
42
3.9

3.4
4.9

42
72
27

14.4
10.8
8.9
7.7
7.2
6.4

Jan.

5.8
5.6
6.9

22
45

40
19.0
22
32
28 ,

20.0
19.0
24

105
128

126
59
30
28
50

24
18.6
15.7
13.4
15.7

15.7
22
15.7
11.4
19.4
16.6

Feb.

15.7
12.0
10.1
9.4

10.1

8.8
&2
7.5
7.0
6,7

6-3
6.2
5.7
5.5
5.4

5.1
5.2
6.3
5.1
7.0

22
9.4
6.7
5.6
5.0

46
44
42

'

Mar.

6.8
30
9.4
8.8
7.6

6.9
5.5
4.9
4.5
4.2

4.1
3.8
3.6
3.5
3.4

5.1
5.4
43
3.5
3.3

3.5
3.7

18.3
12.9
6.3

42
3.9
8.8

12.0
18.7
8.2

Apr.

5.6
4.5
3.9
3.0
5.0

4.8
-8.7
11.4
9.4
5.1

4.1
3.7
3.6
3.4
3.3

3.6
3.8
3.4
3.0
2.«

3.0
2.9
2.7
2.6
2.7

2.9
2.7
2.9
2.5
2.6

May.

2.4
2.2
2.3
2.9
2.6

2.8
2.4
2.2
2.0
2.0

1.9
1.9
1.9
2.0
1.8

1.7
1.7
1.6
1.6
1.6

1.5
If 5
1.4
1.4
1.4

1.4
1.4
1.4
1.6
1.7
1.5

June.

1-4
1.4
1.4
1.4
1.3

1.2
1.2
1.2
1.2
1.2

1.2
1.4
7.2
3.0
1.8

1.4
1.3
1.2
1.2
1.2

1.2
1.1
1.0
1.0
1.0

1.0
1.0
1.0
1.2
1.4

Monthly discharge of Waiakoali Stream near Waimea, Kauai,for the year ending June SO,
1921.

Month.

July  ..............................
SftmnTnhnr
October

April................................
May.................................

Discharge.

Million gallons per day.

Maximum*

10.1 
20.0 
17.0 
.&8 
36 
72 

128 
22 
30 
11.4 
2.9 
7.2

128

VJTiitniiTii-

0.7 
.8 

1.0 
1.2 
1.4 
2.9 
5.6 
4.2 
3.3 
2.5 
1.4 
1.0

.7

Mean.

2.10 
3.31 
3.76 
2.81 
6.28 

12.9 
32.4 
7.69 
7.32 
4.12 
1.86 
1.49

7.20

Second- 
feet 

(mean).

3.25 
5.12 
5.82 
435 
9.72 

20.0 
50.1 
11.9 
11.3 
6.37 
2.88 
2.31

11.1

Total run-off.

Million 
gallons.

65.1
:ios
113
87.1

:i»8 -too
1.000'art -

:$27
:L24 
57.7 
44.7

2, (130

Aere-feet.

200 
315 
346 
267 
578 

1,330 
3088 

8tt 
696 
379 
177 
137

8,070

55968 24 WSP 535  2



14 SURFACE WATER STTPPI/ST QF HAWAII, 1920-21.

XOAIE STREAM AT ELEVATION 3,700 FEET, NEAR WAHCEA, KATTAX.

LOCATION. At elevation 3,700 feet 4 miles east of Mobihi 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.
DISCHARGE MEASUREMENTS. Made by wading or from cable 200 feet upstream from

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. Bight end is low and blocked 
by cobblestones and boulders which may shift slightly. Control is too wide to 
be very sensitive at low stages.

EXTREMES OF DISCHARGE. Maximum stage recorded, 5.70 feet at 12.40 p. m. January 
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.
REGULATION. None.
OBJECT OF STATION. To determine amount of flood water available for storage for us« 

in irrigating high-level lands above Waimea and Eekaha.
UTILIZATION. After it reaches Waimea River low water is used for power and irrigation.
ACCURACY. Stage-discharge relation changed by flood of January 16. Rating curves 

both fairly well denned between 2 and 80 million gallons per day. Operation of 
water-stage recorder satisfactory. Records good.

Discharge measurements of Koaie Stream at elevation 3,700'feet, near Waimea, 
during the year ending June 8

Date.

July 29 
Aug. 25 
Sept. 29 
Nov. 6 
Dec. 14 
Jan. 25 
Mar. 17 
May 8

Made by 

V"'

M.H.Carson.. .................................................
.....do.  .......................................................

.....do.............................,.........:..................

.....do..........................................................

.....do  ............. ...^..........^.. ........................

B. F. Bush....................................................

(feet).

a so
.77 
.61 
.60 

1.20 
1.10 
.61 
.56

Discharge.

Second- 
feet.

28 
25 
5.8 
4.9 

125 
113 
10.0 
7.4

Million 
gallons 

per day.

18.2 
16.3

.,-.' :3.£ 
3,3,

M. -. » .- 
, 73,,. 

6.5 
M



ISLAND OF KAUAI. m
Daily distharge, in ^Hton gallons ycr day, of Komt* Stre&m. at -elvfatiori*8$7(&feet near 

Waimea, Kavai,for the year ending June SO, 19% 1.

Day.

1.... ..........
2..............
3..............
4..............
5.. ..\... ......

6.............. 
7..............
8..............
9..............

W....... .......

n.. ............
12
13.. .........?!.
M.. ............
is............:.
16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

36..............
27..............
28..............
29..............
30..............
31..............

July.

3.9
5.0
3.4
3.0
2.6

2.3 
2.2
2.39 *>
2.6

28
25
8.3
0 0

32

9Q

35
7.2
5.0
9 4

6.6
5.6
3.6
3.3
3.0

2,8
5.6

19.0
14.6
6.1*7 a

Aug.

6.1
7.2

M Q

21
7.8

3.8 
3.2

"~ 9 7
2. 7
3.9

*> Q

19 d.

30
5.6
3.4

3 A

14.6
16.3
5.6

35

57

21
51
43

57
14.6
41
11.1
6.1

in c

Sept.

8.5
19.1
22
10.3
8.3

12.1 
75
17.1
39
42

39
52
10.3
8.3

23

71
10.3
7.2
7.2
5.0

5.6
9.4

25
24
30

21
8.8
6.1
7.8

12.0

Oct.

5.0
51
9.4
6.1
3.6

7.9
46
11.1

3.4

4.4
35
21
8.3

81

30
61
19.0
7.2

01

11.1
5.0
3.8
5.0
4.4

4.4
17.1
7.8
3.8
3.3
0 Q

Nov..

15.0
22
39
7.8
3.9

5.6 
91
97
9.4

27

14.6
6.1
3.9
3.4
3.2

3.0
2.8
2.6

10.3
11.1

19.0
17.9
16.3
28
37

29
20

7.8
45
27

Dee.

7.8
K«
8.»
6.1

.......

is. 5
6.6
3.9
3.4
3.2
2.8

2.6
21

174
268

30

8.3

3.6
3.6
3.4
3 0

Jan.

ea
lflf.3
20
66

221

165 
62

14Q

80
44

64
96

174 .
492
590

110
234
52
54

141

28''
12.6
9.3
8.0

79

46
oa
16.5
8.0

37
25

Feb.

17.3
9.3
6.0
6.3
6.7

5.5 
4.7
4.2
3.7
3.4

3.4
3.3
3.1
3.3
9 a

6.1
4.8
8.0
4.7
6.4

60
10,5
5.2
4.4
3.7

3.4
3.3

, 3.1

Mar.

30.0
SB
11,4
10.6
8.6

7.3
5,2
4.2
8.7
3.4

3.3
3.1
8. ft
3 A

2.8

5.5
15.8
8.3
3.9
3.7

14.0
5.5

42
23
7.6

4.4.
4.2

19.7
41
56
19 fi

Apr.

6.7
5.0
4.2
8.0

16.4

8.2- 
25

119
32
10.0

5.5
5.2

19.5
8.6
5.7

15.0
12.0
9.1
6.7
5.5

14.2
8.0

11.9
36
22

15.3
11.6
6.0

16.4
15.9

May.

8.0
5.0

.li: 8,
17.0
17.9

14.0 
6,0
5V2
5.5
4.4

3,7
3-4
3.3
3.3
3.3

3.1
3.0
3.0
7.8
5,4

5.9
8.6
4.6
3.7
3.3

3,1
2.8
2.8
2.8
3.6
7 O

Jwjft.t

4.4,
3.1
3*8
3.4

  8.1

2.8 
2,7
3.0
4.4
3.4

3.0
9.0

42
13.5
6.7

5.7
21

7T 9
4;7
fc>

3.7
3.1
3.1
3:3
3.7

5.2
4.7
8.7

10.0
10.6

NOTE. No record and discharge in million gallons per day estimated by comparison with flow of adjacent 
streams as follows: Dee. 5-10,35; Dec. 11-14,45.

Monthly discharge of Koaie Stream at elevation §,700 feet, near Waimea, Kauai,for the
year ending June SO, 1921.

Month.

July.......... ........ ..^.. ...... .i..
August... ...........................

October.............................

December ...........................

March...............................
April................................
May................................

The year. .....................

Discharge.

Million gallons per day.

Maximum.

35 
57 
75 
81 
97 

268 
1,110 

60 
68 

119 
17.0 
42

1,110

Minimum.

2.2 
2.7 
5.0 
3.3 
2.6 
2.6 
6.1 
3.1 
2.8 
4.2 
2.8 
2.7

2.2

Mean.

9.36 
17.3 
21.2 
16.6 
20.9 
31.5 

136 
7.62 

14.0 
16.2 
5.86 
6.96

25.5

Second- 
feet 

(mean).

14.5 
26. & 
32.8 
25.7 
32.3 
48.7 

210 
11.8 

' 21.7 
25.1 
9.07 

10.8

39.5

Total run-oft.

Million 
gallons.

290' 

536 
636 
516 
626 
975 

4,210 
213 
435 
485 
182 
209

9,310

Acre*
feet. s '.

 300 
4,660 
1,950 
1,580 
1,920 
3,000 

12,900 
655 

1,330 
1,490 

557 
641

28,600



16 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

WAIALAE RIVEB AT ELEVATION 3,700 FEET, NEAR WAIMEA, KATTAI.

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. 
DISCHABGE MEAStTBBMENTs. Made by wading. 
CHANNEL AND CONTBOL. Channel, rocky boulder-strewn bed with steep high banks;

straight for 300 feet above and 100 feet below station. Control solid rock shoulder
about 15 feet below intake. 

EXTREMES OF DISCHABGE. 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 3.7
second-feet). 

DIVEBSIONS. None. 
REGULATION. None. 
OBJECT OF STATION. To determine amount of flood water available for storage for

use in irrigating high-level lands above Waimea and Kekaha. 
UTILIZATION. 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 Waimea, Kauai, 
during the year ending June SO,

Date.

Julypo 
Aug. 25 
Sept. 29 
Nov. 7 
Dec. 15 
Jan. 26 
Mar. 18 
May 8

Made by 

. ....do... ............................ ........... ...............

B.I1. Bush....................................................
.....do.. ................................... .......... : .,..-.. ..

.....do.........................................................
E.M.Pickop..... .............................................

(feet).

1.00 
1.82 
1.16 
1.10 
1.27 
1.37 
1.03 
.94

Discharge.

Second- 
feet.

7.5 
194 
12.0 
9.3 

19.0 
29 
7.7 
6.3

Million 
gallons 

per day.

4.8 
67 
7.8 
6.0 

12.3 
18.7 
5.0 
4.1



ISLAND OF KAUAI.

Discharge,  gallbris -'pef-doy, nf WttMae Rwer at 'elevation 
Waimea, Kauai,fpr the year ending June 30,

feet, near

Day.

1..............
2..............

' 3..............
4..............
5..............

6.;............
7..............
8..............
9..............

10..............

n..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

4.4
4.3
3.8
3.4o i

3.1
3 t
q A

2.9
3 A

6.7
t.7
5 Q

3 7

32

17.1
26
5.6
4.6
5 P.

5.0
4.4
3 O

1 i

3.2
3.6
7.4
7.7
4 0
4.8

Aug.

4 4
4.3
6.1
ft o
4.6

3.6
3.1
3.0
3.0
3 A

3.5
d o

1ft q

4.4
3.4
3 1

5.6
8.0
4.3
6.5

36
15.7
11 9
tn
28

45
8.0

32
8.0
5.1
4.7

Sept.

7.2
11.4
12.6
6.4
5.8

5.9
49
9.0

22
28

24
45

8 I>

6.2
Q O

62
S 9

6.7
5.9
5.1

5.1
7.2

15.3
14.4
17.7

14.3
7.2
5.8
6.2
7.7

Oct.

S.4
55

& n
5.9
5.0

6.2
43
8.2
5.8
4.8

8.0
m
20.08.2'
66

22
56
13.3
7.2

22
n A
8.1
6.4
5.9
5.6

5.3
9.0
6.4
5.3
4.7
4.7

Nov.

8.2
14.0
01

7.2
5.3

5.3
53
80
7.7

12.4

9.5
5.9
5.1
A It

4.4

4.2
4.1
4.0
4.8
6.2

11.8
10.7
11.8
lit i.
26

21
15.9
6.2

31
1O 4

Dec.

6.9
5.8
7.7
6.2
a n

22
17.7
68
39
38

12.4
23

1M

50
12.8

7.7
6.2
5.4
5.1
4.7

21
180
281
34

10.0
6.9
5.8
5.6
5.3
i 9

Jan.

5.9
15.4
14.2
47

232

210
57

143
83
55

67
109

^49

424

1,090

40
24

29
13.3

fi 7

7.2
44

34
70
15.8
8.0

44
36

Feb.

15.0
8.2
6.7
6.4
6.7

5.8
5.3
5.0
4.6
4.4

4.3
4.2
4.1
4.0

12.5

6.6
4.8
7.2
5.0
7.4

80
9.3
5.8
4.8
4.3.

4.1
3.8
3.7

Mar.

13.7
47
7.5
5.8
5.4

4.7
4.2
4.0
3.7
3.7

3.6
3.4
3.4
3.3
3.3

3.6
9.8
5.R
3.7
3.6

5.4
4.3

15.0
10.7
4.8

3.8
3.6
6.0

12.0
2$
5.9

Apr.

4.3
4,0
3.6

13.3
7.8

5.1
7.8

112
17.5
6.9

4.7
4.3

11.7
6.6
4.7

8.6
6.9
5.8
4.8
4.4

8.1
5.6
6.7

22
9.9

8.8
7.6
6.1
7.6
8.0

May;

5.1
4.2
8.S
7.5
7.8

6.9
4.6
5.3
5.8
4.3

16
3,4
3.5
3.8
3.6

3.4
3.2
3.2
5.4
4.3

4.1
4.7
3.6
3.4
3.3

3.1
3.0
3.2
3.3
3.6
5.6

June.

4.2
3.6
3.8
4.4
3.4

3.1
3.2
3.3
3.5
3.4

3.0
5.2

38
10.0
4.8

3.8
26
5.6
3.6
3.4

2.4
2.2
2.4
2.2

'- 2.5

2.9
2.»
5.6
5.0
3.4

Monthly discharge of Waialae River at elevation S,700 feet, near Waimea, Kauai, for the
year ending Jfme SO,

Month.

3^..^.. ............................

November. ...........:.............

March. .............................
April...............................

Discharge.

Million gallons pet day.

Maximum.

32 
45 
62 
65 
80 

281 
1,090 

80 
47 

112 
8.3 

38

1.090

Minimum.

2.9 
3.0 
5.1 
4,7 
4.0 
4.4 
5.9 
3.7 
3.3 
3.6 
3.0 
2.2

2.2

Mean.

6.52 
10.8 
14.6 
15.4 
15.0 
34.1 

119 
8.68 
7.72 

11.1 
4.45 
5.69

21.3

Second- 
feet 

(mean).

10.1 
16.7 
22.6 
23.8 
23.2 
52.8 

184 
13.4 
11.9 
17.2 
6.89 
8.80

33.0

Total run-off.

Million 
gallons.

202

478 
449 

1,060 
3,690 

243 
239 
332 
138 
171

7,780

Acre- 
feet.

i'iro

1 *7« 
734 

1,010 
423 
524

23,800



18 SURFACE WATEE SUPPLY OF HAWAII, 1920-21.

WAIALAB BIVSR AT EUEVATtOS 880 XBXX, JOULft WAIMXA, XAttAX

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

RECORDS AVAILABLE. 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.
DISCHARGE 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 eloping and brushy; left bank vertical and clean. 
Control composed 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 12 a. m. 
July 10 (discharge, 2.7 million gallons per day or 4.2 second-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.
REGULATION. None.
OBJECT OF STATION. To determine discharge above all diversions. Territorial 

land and water leased to Kekaha Sugar Co.
UTILIZATION. Water used for irrigation of sugar cane, rice, and taro, and for do­ 

mestic supply.
ACCURACY. Stage-discharge relation not permanent but unchanged during period 

July 1, 1920, to January 15, 1921. Rating curves fairly well defined. Operation 
of water-stage recorder satisfactory. Records fair.

Discharge measurements of Waialae River at elevation 800 feet, near Wtranga, Kauai, 
during the year ending June SO, 1921.

Date.

§ 26 
21 

9 
Dec. 16 
Jam. 28 
Bp»r. 19

Made by  -

M. H. Carson. .................................................
.....do...... ...................................................
B. F. Rush....................................................
.....do.........................................................
..:.. do... ......................................................
.....do.........................................................
W.C. Renshaw. ...............................................

height
(feet).

a 70
1.59 
.96 

1.26 
1.30 
1.22 
.58

Discharge.

Second- 
feet.

4.7 
45.5 
12.1 
21.4
25.5 
61 
15.0

Million 
gallons 
per day.

3.1 
28L5 
7.8 

13.8 
16.4 
39.6 
9.7



ISLAND OF KATJAI.

Discharge, in miZKon gattvns per day, of Waialae River at 'elevation $00 feet, near 
Waimea, Ka^m,for the year ending June SO, 1921.

Day.

1............................................
2....................................'........
3............................................
4............................................
5. ...........................................

6............................................7.........................................:..
8............................................
9............................................

10... ....... ......:.. ......................

11....;-::................................ i....
12............................................
13............................................
14....^... ....................................
15............................................

16............................................
17.......................................'.....
18. ...........................................
19............................................20:.. .;.........................  ;.. .. .......
21... ...........................!.;...........
22 .. . L   . .
23
24. .!...................................!.....
26...;.... ... .......

26............................................
27.. ...............i,.... ......................
28............................................
a...............;..........-..................
30............................................
31............................................

July.

5.0
5.5

  4.7
3.8
3.4

3.1
3.0
2.8

' 2.8
2.8

3.1
142
8.9
47

27

17.6
31
9.1
5.8
6.6

6.2
5.2
4. 4
3.8
3.5

3.1
3.0
5.3

12.9
6.6
5.2

Aug.

5.8
48
5.6

15.4
7.2

. 4.8
3.7
3.2
3.0
3.0

4.0
6.7

23
7.0
4.4

3.5
6.8

15.8
29
15.5
7.8
6.0

.Sept.

5.5
11.8
18.6

.9.4
6.8

i 
5.6

30
15.5
19.5
28

28
39
13.5
8.1
7.0

53
13.8
8.6
7.6
6.2

5.8
6.6

12.9
17.8
14.8

22
9.1
7.2
5.8
9.9.

Oct.

' 7.2
47
14.2
8.3
6.0

5.8
39
13.2
8.1
5.8

7.0
35
24
15.0
48

28
47
21
11.8
23

15.8
19.1
13.1

' 8.8
=7,8

- 6.6
l£6
9.6
6.8
5.5
5.2

Nov.

8.1
16.9
31
11,8
7.0

5.8
31
73
13.8
13.6

13.8
8.8
7.0
6.0
5.5

5.0
47
47
48
718

7.2
1&«
14.4
20.0
18.5

30,
23
9.6

21
29

Dec.

10.7
7.4
9.1
8.1
8.1

23
17.5
65
28
48

18.9
17.8

144
58
25

16.4
12.6
10.4
9.1
8.1

7.2
16.8

214
371
84

,33
22
17.8

.15.1
13.5
11.8

Jan.

11.5
18.5
21
42

175

225
68

130
93
73

72
114
123
415
415

i

1

NOTS. No record Aug. 18-26. Discharge estimated by comparison with Waialae Elver at elevation 3,700 
feet, at about 23 million gallons per day.

discharge of Wailae River near Waimea, Kaiiai, at elevation 800 feet, for the 
year endmg June SO, 1921.

Month.

July.................................

SopwTnbw
October

Discharge.

Million gallons per day.

Maximum.

31

53 
48 
73 

371

Minimum.

2.8 
3.0 
5.5 
5.2
4.7 
7.2

Mean.

1.23 
12.7 
14.9 
16.9 
15.8 
43.6

Second- 
feet 

(mean).

11.2 
19.6 
23.1 
26.1 
24.4 
67.5

Total run-off .

Million 
gallons.

*24 m
447 
535 
474 

1,350 
2,000

5,410

Acre- 
feet.

688 
1,220 
1,370 
1,610 
1,450 
4, ISO 
6,140

16,600



20 SUBFACE WATEB SUPPLY.OF HAWAII, 1920-21.

KT.1TATTA DITCH AT CAMP NO. 1, NEAR WAIMEA, KAUAI.

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

RECORDS AVAILABLE. October 26,1917, to June 30, 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. 

GAGE. 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 feet at 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.

DIVERSIONS. Ditch diverts part of flow of Waimea River. 
REGULATION. By head gates. 
OBJECT OF STATION. To measure water diverted from river by ditch. Land and

water owned by Territory and leased to Kekaha Sugar Co. 
UTILIZATION. 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. Red*
ords good for all stages.

Discharge measurements of Kekaha ditch at camp No. 1, near Waimea, Kauai, during 
the year ending June SO,

Date.

July 26» 2i
Nov. 9 
Dec. 16 
Jan. 28 
Mar. 19

Made by 

.....do..........................................................

... ..do.. ....................................................... .

.....do..........................................................

*
2.16 
3.12 
2.86 
3.38 
3.38 
1.89 
3.08

Discharge.

Second- 
feet.

44 
85 
72 
89 
91 
34.5 
73

Million 
gallons 

per day.

28.5 
55 
46.5 
58 
59 
22.4 
47



w ISLAND ,OF KAUAI., .

Discharge, in ww#
/or fte year ending June SO,

. 1 1

Day.

2..............
3..............
4..............
5..............

6........'......
7..............

9..............
10..............
11..............
19

13..............
14..............
15..............

16... ........i..
17..............
18..............

30..............

21..............
22..............
23..............
24..............
25....... .. ..

26..............
27..............
28..............
29..............
30..............
31..............

July.

37
45
34
32
30

29
29
30
30
30

51
. 59

59
45
45

59
59
56

Mfl
43

43
40
37
34
32

30
9Q
37
56
43
ACt

Aug.

51
40
43m
53

37
32
28
28
32

32
40
59
45
30

26
48
51
,45

' 48

59
59
59
59
££>

59
59
59
59
59
45

Sept.

53
45
59
53
4fl

37
59
59
59
59

59
59
69
59
59

59
59
59
56
43

53
40
59
59v
59

59
51
40
35
53

Oct.

43
45
59
37
31

30
59
59
45
36

W)

59
59
53
51

59
59
59
59
53

59
56
51
48
45

40
59
R»
4.n
35
An

Nor.

48
66
59
59
43

37
59
59
59
59

59
CQ

48
43
38

35
32
31
45
59

Al
56
59
59
59

59
59
86
59
59

Dec.

59
53
53
<ts
45

65
65
65
65
65

65
65
65
65
65

65
62
59
53
45

45
51
45
28

4.5
4 O

5.0

tan.

7.6
12.5
26
46 -
51

67
19.4
38
26
23

21
9ft

19.448*
48

34
7.6
5.5
6.5
6.5

7.6
9. S
8.2
6,5
9,5

11.0
10.2
n

'o

11 8
O K
10.2

Teb.

12.5
12.5
12.5
12.5
12.5

13,2
12.8
12. S
19.4
30

31
QC

46
4fi h

51

51
53
51
51
51

51
61 :
51
56
56 .

56
56
56

Mar.'

59
62
87
62
65

67
67
65
62
56

51
51
43
40

' 40

51.
er
67
53
51

63
59
53
67
67

67
51
59
67
67
67

-Apt.

- 66
..».

48
48
5»5

56
56
59
62
62

62
53
56

; 62
51

56
62
62
51
45

63
53
48
56
62

56
59
51
51
56

M4y.

    58
. 43

43
62
62

, .62
48
4ft

45
40

37
35
37
38
36

32
32
32
31
40

" 34
40
36

. 34
32,

' 34
32
35
35.
37
38

June.

' 34
32
32
35
32

30
30
30
29
31

29
37
56
W
45

40
45
48  a?
35

32
30
29
29
31

32
31
38
45
43

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

Monthly discharge of Kekaha ditch at camp No. 1, near Waimea, Kauai, for the year
ending June SO,

Month.

July...
August....... ,+,.,..! i ...,. .....
Scptunlw , . . , ..
October....... ... .....,.....'......
November......!....................
Peowubftr (27 days) . ... . .

February.... . ..... ..
March...............................
April....... .........................
May... ... .. . .
June.. ..... .. , t .......

Thaywr (361 days). ..........

Discharge.

Million gallons per day.

Maximum.

59 
59 
59 
59 
59 
65 
67 
56 
67 
62 
62 
56

67

Mj"'HUI?Pr

29 
26 
35 
30 
31 
4.5 
5.5 

12.5 
40 
45 
31 
29

4.5

Mean.

4G.7 
47.2 
53.6 
49.0 
52.1 
50.0 
20.8 
37.5 
58.8 
55.5 
39.8 
36.1

45.1

Second- 
feet 

(mean).

63.0 
73.0 
82.9 

' .75!$ 
80.6 
78.8 
32.2 

.58.0 
91.0 
85.9 
61.6 
55.9

69.8

Total run-off.

Million 
galtens.

1,260 
1,460

l'S20

1*380 
646 

1,050 
1 820 
1,660 
.1240 'l'o8Q

16,300

Acre.
f«eti /

3,«# 
4,490 
4,930 
4.660 
4' 800 
4220 
1,980 
3,220 
5,590 
5,110 
3.790 
3,320

50,000



22 SURFACE WATER SUPPLY bfr HAWAII, 1920-21.

KBKAHA DITCH BELOW TVZr&EX. NO. 12, NZAB. WAZKEA, ttATTAL*

LOCATION. 7J miles below intake, 2 miles by trail from Waimea, and half a mile
below diversion for Waimea domestic supply. 

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

GAGE. Vertical staff.
DISCHARGE UEASUR.EMENTS. Made from bridge 100 yards belpw gage. 
CHANNEL AND CONTROL. Channel cut in lava rock; fairly straight in vicinity .of gage.

Coatrol is old wooden weir. 
EXTREMES OP 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. 

REGULATION. By head gates. 
OBJECT OP STATION. To determine discharge above first important lateral, also

determine ditch losses between intake and station. Territorial land and water. 
UTILIZATION. Water used for irrigation of sugar cane, rice, and taro and for domestic

supply. . 
ACCURACY. Stage-discharge relation changed slightly December 24. Rating curve*

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 hundredth^ once a day. Records
good.

Discharge measurements of Kekaha ditch below tunnel No. 1%, near Waimea, Kauai, 
during the year ending June 30, 1921.

Date.

July 24 
Aug. 11 
Sept. 25 
Nov. 2 
Dec. 11 
Mar. 19 
Mar 16

Made by 

M. H.Carson.................. .....:......... ...'^i. ..........
.....da...... ............... .. ..,.... .........................
3.&.8&*m,rt........... ........................................
B. F. Rush " *  . ..........r ,. ...
.....do.... ............................ ..................;.......
.....do..........................................................

(felt*.

2.30 
2.42 
3.16 
3.22 
3.43 
3.05 
2.26

Discharge.

Second- 
feet.

41 
42.5 
61 
65 . 
66 
64 
45

Million 
gallons 

per day.

26.5 
27.5 
39.5 
42 
43 
41.5 
2?i

«Published as "Kekaha ditch at;weir below tunnel No. 12, near Waimea, Eauai" in Water-i 
after 318 aocUb? "Kekaha ditch at tunnel No, 12, near ^Vaimea, Kauai"in Water-Supply RajPaper 

and 430.



ISLAND OF

Discharge, in million g^S^^^^^Kela^d^^^^^^Jftm^l No. 1%, near Waimea, 
Kauai, for we year ending JWM-SO, 1381. _ ,,. r , -

1*7, ,

I...,. .........
2..............
3...............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

!«..-.... ........
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24.
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.*i

30,37'
33
31
28

27
24
22
24
22

30
44
44
40
31

42
44
42
37
33

36
33
30
27
25

25
24
24
17
36
34

Aug.

39
M
33
42
42

34
31
25

.24
22.

27
25
37
39
28

19.3
25 .
40
39
30

42  
40
39
39
37

37
36
36
39
39
33

Sept.

37
37
39
39
37

34
40
42

40

40
40
40
39
39

40
40
40
40
36
 &1

34
34
37
39
on

37
36
30
31

Oct.

34
31
39
37
30

28
34
4i»
37
30

28
3639V

37
34

40
40
40
39
36

39
37
39
36
37

36
36
39
37
31
27

Nov.

31
37
37
40
36

31
36
44
44
42

42
40
39
36
36

33
31
30
28
37

ia
39
39
39
40

40
40
39
40
40

Dec.

40
39
39
37
36

to
39

40
40

40
40
40
44
42

42
42
42
40
40

10
39
40
39

Jan..

13.8
18.8
48
39
39

50
31
18
32
44

21
29
19.4
39
50

50
3.9
10.2
5.8
4.8

9.0
9.0
9.0

9.0

9 n
15.2
13.8
13.8
13.8
it ft

Feb.,

16.«
16.6
16.6
16.6
23

26
31
31
39
39

43
4348 <
44
43

41
41

*37
43
43

46
39
39
39
39

39
39
39

1

Mar,

43
43
43
43
43

43
43
43
39
39

39
39
39
391 39

44
44
44
39
37
*>Q

43
43
43
39

39
39
41
41
41
QQ

Apr.

39
39
39
39
39

39
39
41
41
39,

. 48
39
36
39
37

36
41
41
39
37

VJ

39
36

, 34
41

3ft
37
37
37
36

¥»y.

37
36

.,29
37
39

37
36
29
29
29

26
26
26
26
26

26
27
26
26
31

^1

31
32
29
26

26
26
26
26
29
29

June*

32
29
27
27271

24
  24'

24
24
26

26
26
39
43
37

34
31
9Q

Tl

, 27

27
26
24
24
24

24
24
24
36
38

Nora. No flow on days for which discharge is not given. Discharge for May 15 interpolated.

Monthly discharge of Kekaha ditch below tunnel No. 12, near Waimea, Kauai, for the
year ending June SO, 19%1.       .

Month.

Jiiiy.... ........ .....................

October.............................
November.... ......................

March...............................

May.. .
Jane ................................

Discharge.

Million gallons per day.

Maximum.

.44 
42 
42 
40 
44 
44 
50 
48 
44 

' 48 
39 
43

50

Minimum.

22 
19.3 
30 
27 
28 
36 
3.9 

16.6 
37 
34 
26 
24

3.9

Mean.

32.1 
33.9 
37.8 
35.6 
37.5 
39.9 
22.1 
35.7 
41.0 
38.7 
28.7 
29.0

34.2

Second- 
feet 

(mean).

49.7 
52.5 
58.5 
55.1 
58.0 
61.7 
34.2 
55.2 
63.4 
59.9 
44.4 
44.9

52.9

Total run-off.

Million 
gallons.

>m
1,050 
1,130 
1,100 
1,120 

958 
686 

1,000 
1,270 
1.160 

889 
869

12,200

Acre- , 
feet.  *,

3,090 
3,230 
3,480 
3,390 
3,450 
2,940 
2,100 
3,070 
3,900 
3,560 
2.730 
2,670

37,600



SURFACE WATER SUPPLY OF HAWAII, 1920-21.

WAIMEA DITCH HEAR WAIMEA, KATJAI.
.~<f 

^LOCATION. 1£ miles below intake, at lower portal of tunnel No. 22, 2J miles north of
Waimea, and 1J miles below old station. T

EECOHDS AVAILABLE. 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.

GAOE. Vertical staff. .
DISCHARGE MEASUREMENTS. Made from foot plank 10 feet below gage.
CHANNEL AND CONTBOL. 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 (discharge, 
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); minim urn stage 
recorded, ditch occasionally dry.

DIVERSIONS. Ditch diverts from Waimea Eiver.
REGULATION. None.
OBJECT OF STATION. To determine amount of Territorial water diverted for Waimea 

plantation (fee simple land).,
UTILIZATION. Water used for irrigation of sugar cane and for domestic supply.
ACCURACY. Stage-discharge relation practically permanent. Bating curve well 

defined above 1 million gallons per day. Gage read to huD.dre.dths twice daily. 
Records good.

Discharge measurements of Waimea ditch near Waisnea, Kauai, during the year ending
June SO,

Date.

July 24
Aug. 11
Sept. 25
Dec. 16
Mar. 19
May 16

  Made by  .

.....do.........................................................

.....do..........................................................

.....do..........................................................
E. M. Piokop................ ..................................

(feet).

1.03
1.00
1.16
.82
.38
.91

Discharge.

Second-
feet.

6.8
«.3
8.1
4.3
.75

5.5

Million

per day.

4.4
4.1
5.2
2.8

.45.
3.5



; ISLAND OP 'KlAUAt.

Discharge, in m&lion gallons1 fifr day^of Waimea ditch hear Tfaffea/JE«ttai,/or the year
ending Jume 80,1921.

Day.

1..............
2..............
3.............. 
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13.. ............ 
14..............
IS..............

16..............
17..............
18..............
19...:.......... 
20................

»!..... .........
22..............
23
24..............
25..............

26.............. 
27..............
28..............
29..............
30..............
31..............

July.

4.6
5.0
4.6 
4.4
*> A

3 0

3.4
3.6
3.6
*> A

5.0
6.2
.6.J6 
5.7
5.5

7.5
6.6
6.6
5.7 
5.5

6.6
5.0
4.6
5.5
4.6

4.2 
4.0
A. 9

6.6
6.6
5.5

Aug.

6.6
6.2
6,2 
7.5
7.5

5.7
5.0
4.6
4.6
4.0

5.5
5.0
6.6 
7.0
6.6

6.6
6.6
7.0
7.6 
6.6

. 7.5
7.5
7.5
7.5
7.5

7.5 
7.0
6.6
7.5
6.6
6.6

Sept.

6.6
5.5
3.9 
3.3
3 1

1.6
3.2
5.0
7.0
7.5

7.0
2.3
6.2 
6.2
6.2

6.6
6.2
5.7
5.7 
5.0

6.5
5.7
6.6
7.5
8.0

6.2 
6.6
6.6
6.6
6.6

Oct.

6.6
7.0
6.6 
6.6
6.6

6.7 '
6.6
6.6
6.6
6.2

5.7
6.6
o.o 
7.0
8.0

5.7
6.6
6.2
6.6 
6.6

6.6
6.6
6.6
5.7
5.5

5.5 
6.6
6.6
6.6
6.2
4.4

Nov.

5.7
7.5

6.6'

7.0
6.2
5.7
5.7
4.6

4. n
3.9

3.4
3.2
3.0
3.3 
3.6

3.6
4.0
4 0
4.2
4.6

4.8
A Q

4.4
4.6
4.0

Dec.

2.7
3.0
3.2 
3.3
4.0

4 9

5.0
5.7
5.2
5.0

4.8
2.0
2.5 
1.6
1.5

2.0
1.8
2.0
3.3 
1.5

i.l

.......

i.i
1.1
1,0
1.0

Jan.

1.0 
1.8

' 3^2

2i 7
0

2.0.'8

.8
1.4
L6- 
1.6
.8
'Is
1,1
3.3
1.1 
3.3

2.6
1,1
S.O
jUl
3.3

2.0
1.5
2.0
3.4
1.4
1.5

Feb.

3.6
1.5
1.2 
1.9
2.5

1.1
3.3
2.3
3.8
3.3

2.3
3.6
1.1
.8
.8

.8

.8
2.5
1.1 
2.7

.......

i
Hal.

"i"  r
......i..

!

 '  f

....p.

....[..

...    1   

Apr.

.......

*

.......

May.,

.......

3.0
2.7J
2.0

3.0
2.6
3.2 
2.6
2.6

2.7
3.2
6.6
5.7 
6,6

3,9
5.2
5.2
3.3
3.6

5 0

June.

3.3
-  3.6
, ,3,6 

' 4.4
-. 3.2
 ' ' 8.2

. 2.7
' 2.5

2.7
3.2

3.3
2.7

i «M
. 4.8

! 5.5

4.0
3.9
3.4
3.6 
3.9

3.2
2.7
2.6
3.0
2.7

3.0 
3.2
3,2
3.2
3;2

NOTE. No record, and discharge In million gallons per day estimated as follows: Nov. 3-4, 8J "Nov. 11 - 
13, 4; Dec. 22-27,1.1; Jan. lt-2,1.0; May 9-10, 2.5; May 26-27,4; May 39-81, 4,1 Discharge interpolated 
Sept. 14, Dec. 30, May. 15, and June 26. No record Feb. 21 to May 5. No estimate /or thjs period.

Monthly discharge of Waam&i ditch near Waimea, Kauai,for the year ending June 30,1921.

. Month.

July................................
August..............................

October.............................
November. .........................
December. .... ......................
January .
June................................

Discharge.

Million gallons per day.

Maximum.

7.5 
7.5 
8.0 
8.0
i"?
3.4 
5.5

Minimum.

3.3 
4.0 
1.6 
4.4 
3.0

2.5

Mean.

5.08 
6.50 
5.62 
6.37 
481 
2.46 
1.74 
3.36

Second- 
' feet 

(mean).

7.8610. r
8.70

?:§
3.81 
2.69 
5.20

Total run-off.

Million 
gallons.

158 
202 
169 
198 
144 
76.2 
53.8 

101

Acre- 
feet.

483 
618 
517 
605 
4«



SURFACE WATER SUPPLY OE HAWAII, 1920-21.

HANAPEFJB RIVER AT KOULA, JTEAB .ELEELE, KATTAI.

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

KECOBDS AVAILABLE. 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.

GAGE. Vertical staff gage; read by D. E. Home*. Friez water-stage recorder at old 
site 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 sloping and is overflowed at high stages. 
Both banks covered with brush.

EXTREMES OP 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).

DIVERSIONS. Hanapepe ditch and a small ditch for irrigation of rice divert part of 
flow above station.

KEGULATION. By diversions only.
OBJECT OF STATION. To determine discharge of stream at boundary between fee 

simple land above and Territorial lands below.
UTOIZATTON. Part of flow diverted for irrigation of sugar cane, rice, and taro.
ACCURACY. Stage-discharge relation not permanent, but shifts confined within nar­ 

row limits. Hating curves fairly well defined between 10 and 200 million gallons 
per day. Gage read to hundredths once daily. Records fair. ,

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

Date.

July 23 
Aug. 23

Nov. 10 
Dec. 10 
Feb. 6

Made by 

M. H. Carson .................................................
.....do... ......................................................
B. F. Rush....................................................
.....do ..... . . .......

Gage 
height
(feet).

0.55 
1.26 
1.20 
.92 

1.92 
1.80

Discharge.

Second- 
feet.  

13.4 
71 
60 
40 

169 
131

Million 
gallons 

per day.

8.7 
46 
38.5 
25. 5 

M» . 
85



ISLAND OF, ;EAUAI.

Discharge, in mi]
for the year ending jhme 30,

, Kauai,

Day.

1............................................
2. ...........................................
3............................................
4............................................
5............................................

31.......... '..... .. :...... ....... . !.,...
7. ...........................................
8. ...........................................
.............................................
10...... ................ .!.... ................

11.... ....... ...........^..... ...............
12............................................
13............ ..................................
14. ...........................................
15...... .;......*................,..,.........

16............................................
17.....................................  .....;.
18............................................
19............................................ao.. ........................ ...................
a... ..................... ..^..............^.
22.. ..........................................
23..... ..;v~. .......................,.;...,...
24. ...........................................
25.................'.:............-............

26
27............................................
28.. ....... ......,. f>....... ................29'
30............................................
31............................................

July.

13.0
10.3
10.0
9.4
8.9
 &8-
8.6
8.6
8.6

10.3

21
200
.11.6.
10.0

131

200
99
21
13.0
14.8

.16.6
11.6
9.6
9,3  J 8.9

'18.8
88

220
49

180
49

Aug.

18.8
18.8
45
21

, 16.6

12.5

9.6
26
11.6

9.6
57

230
14.8

   12.5

10.3
14 4
26
14.8
11.6

240
116
iftn .
172
94

360
88

101
14. 8 1
11.9
18.4

Sept.

164
121
134
88
14.8

17.5.
350
44

376
123

121
QQ

2*.
13.0
12. S

99
17 n
12.5
13.7
14.4

11. 8
22
41
42

138

as
25
15.22T *

30

Oct.

13.0
43
15.2
IKfl
16.6

   & 
88
35
18.8
13.0

23
110iig:
J7.5

375

105
,134
119

, .450,
§60

-J5--
280

58:
21

'- 1&»

1715
13,0
12.5' ii;«
11.4
19.2

Nov.

47 '
 4J2

58
« 
26

  13.8
16.6
41
26
39

,21
«5.2
13.0
11.9

-11.4;

11.4
1/1 C' ' »' 5
78

121

33
49  an
56
38

134
56
24v
68
16.6

'ites.'' 
-   i

!1 1418"
t l&O

11.9
 - -SS'.' 1

33

46
20.0

1W
49
88

83-«'-» 
250
116
68

4»
36
21
W.4
13.0

, H.6.
las

1,310. i /
300
12t "

121
49
78 ,

128
121
116

Jan.

104
116
121
184
810

300
1,690
1.570

300
350

325
376
300
375
910

2.300
2.150

525
830
325

280
180

*

Monthly discharge of Btmapepe River at Koula, near Eleele, Kauai, for the year ending
June SO, 1921. > -

Month.

July....................!...........

January (22 days) .

Discharge.

Million gallons per day.

Maximum.

220 
260 
375 
450 
134 

1.210 
2,300

Minimum.

8.6 
9.6 

11.9 
11.4 
10.8 
10.8 

104

Mean.

47.4 
62.2 
72.1 
81.0 
40.4 

109 
657

Second- 
feet 

(mean.).

?i 3
96.2 

112 
125 
62.5 

169 
1,020

Total run-off.

Million 
gallons.

1.47Q' 

1 930 
2.160 
2.510 
1,210 
3*370 

14,500

27,200

Acre- 
feet.

i

4,510 
5,920 
6.640 
7,710 
3,720 

10,400 
20,300

59,200



28 SURFACE WATER SUPPLY OF HAWAII, 1920-21. 

HANAKBPE BITCH AT KOTJLA, HEAR ELBEUS, KATTAI.

LOCATION. At first flume below siphon at Koula, 4 miles below intake and 4J miles 
north of Eleele.

RECOBDS AVAILABLE. January 25, 1910, to June 30, 1921, when station was dis­ 
continued.

GAGE. Vertical staff; read by D. E. Horner.
DISCHABCMB MEASUREMENTS.--Made in flume.
CHANNEL AND CONTBOL. 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.

EXTBEMES OF DiscHABGE. Maximum stagq 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 occasionally dry.

DIVEBSIONS. Diverts part of flow of Hanapepe River.
REGULATION. By head gates.
OBJECT OP STATION. To determine discharge of ditch at boundary between fee 

simple land above and Territorial land below.
UTILIZATION. Water used for domestic supply and for irrigation of sugar cane.
ACCUBACT. Stage-discharge relation practically permanent. Rating curve fairly 

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

Discharge measurements of Hanapepe fitch at Koula, near Eleele, Smm, during the
year ending June SO,

Date.

July 23 
Aug. 23 
Oct. 7 
Dec. 10 
Mar. 28

Made by 

.....do.........................................................

.....do.........................................................
W. C. Renshaw. ...............................................

height 
(feet).

2.65 
3.02 
3.05 
2.91
2.82

Discharge.

Second- 
feet.

41.6 
53 
49 
47 
44

Million 
gallons 

per day.

27 
34.5 
3L5 
30.5 
28.5

1 Supersedes erroneous figure published in Water-Supply Papers 430,445,465 and 485.

"trf?



ISLAND OF KATTAfc 29

Discharge, in million gallons per day, of Hanapepe ditdi at Kou&t, }ne&^- Eleele, Kauai, 
for the year.ending June $0,

Day.

1..............
2..............
3..............

1::::::::::::::
^... ...........
7..............
&.. ............
9.....:.....:..

10.. .. ....:...

11. .,..*;. .1.....
12..............
131............'.
14..............
15..............

16..............
17;::.....'......
U,... ..........19......:.......
20..............

?!.... ..........
22..............
23..............
24.,..:......;...
25..............

26,. ;. T... ......
27!...?.........
28..............
29.,...,...-..,.
30V1. ... '...::.:.
31. ....... ...i...

July.

32
32
29
«>0

'28

25
25
24
24
24

9Q

33
3fr
28
32

32
33
235 31
32

32
30
28

, ' ,27
25

28
i\
32
32
32

' °.9

Aug.. ,

32
32
32
o*>

32

32
00

on

32
°.n

28
32
32
32
29

28
v>
32
32
28

32
32
32
33
32

33
32
v>
32
32
32

Sept.

32
32
32
32
32

32  v>
32
32
33

32
32
24
32
32

32
32
32
32
31

30
32
32
32
32

21
32
32
32

' 32

Get;

. 31
32
32
32
32

  32
32
32

: ' 32
32

  '32
32
32
32
33

33
32
32
33
32

32
32
32
32-
32

' 32 "
.32
3232'

32

Nov.

32
32
32
33
32

32
32
32
32
32

31
30
29
28
29

28
28
30
32
32

32
32
32
-32
32

32
32
32
32

  81;

Dec.

31
31
31
ai
 32

32
32
32
32
32

32
32
33
32
32

32
32

, 32 &

32

32
31
32
14.0
12.8

  12.8
16.4

Jai

....

W
£
W
>8
!9

Feb.

'

*

22
24

28'29

31
2*
24

32
32
31
ai
15.2

28
20.0
23

Mar,

31
32
32
32
32

32
32
32
32

, 32

32
32
32

.'32
31

32
33
32
32
32

33
33,.
32
32
32

, 31
29

   29

81
29

.Apr.

29'29

28

32
32'

.82
33
32
32

32
32

" 3S 1

32

33
32
32
32
33

32
32
33
32
33

33
32
33
33
33

May.

33
3*33'
33
32

32
32
32
32
32

.,!
12. S31'

33

 32
31
32
31
29

29
29
32
32
31
30

June.

29
29
29
31
29

29
31
29
28
28

28
32
33
32

' 35

32
33
32

' 32
31

31
31
31
31
33

. 32
32

, 32
33

: 33

*

NOTE. Water turned out of diteh as follows: July 18,7 hourspfteptember 13,6 hours; and September 26, 
8 hours. Discharge interpolated April 29 and May 31. No flow on days for  which discharge is not given.

Monthly discharge of Hanapepe ditch at Koula, near Eleele, Kauai, for the year ending
June 30,19%1.

Month.

July (30-17/24 days). ................

.

Discharge.

Million gallons per day.

Maximum.

33 
33 
33 
33 
33 
33 
29 
32 
33 
33 
33 
35

35

Minimum.

23
28 
21 
3) 
28 
12.8 
22 
15.2 
29 
28 
12.8 
28

12. S

Mean.

29.5 
31.5 
31.9 
32.1 
31.2 
29.1 
23.6 
26.2 
31.7 
31.8 
30.7 
31.0

30.7

Second- 
feet 

(mean).

45.6 
48.7 
49.4 
49.7 
48.3 
45.0 
36.5 
40.5 
49.0 
49.2 
47.5 
48.0

47.5

Total run-off.

Million 
gallons.

! ' 90V 
" 975 

939 
994 
937. 
785 
118 
393 
982 
955 
738 
931

9,650

Acre-
, feet.

3^050 
2,870 
2.410 

362 
1,210 
3,020 
2,930 
2,260 
2,850

29,600

55968 24 WSP 535  8

b PUBLIC PROPERTY -b-
rtnwred from the official fti<*, PRIVATE PjKWC 

UNLAWFUL (R. S. Suo. VW. 2. pp. 360, S* 749.)



30 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

MANUAHI STREAM AT KOTJLA, HEAR ELEELE, KAUAI.

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.

GAGE. 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 OP 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- 
tee t); 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).

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. To determine discharge of stream in connection with water 

rights of Territorial lands below. Water rises on fee simple knd.
UTILIZATION. Manuahi 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, Kauai, during the year
ending June SO, 1921.

Date.

July 23 
Aug. 23 
Sept 24 
Nov. 10 
Dec. 10

Made by 

.....do.........................................................
J. E. Stewart........ ..........................................

....do....... . . . ...

height
(feet).

0.26 
.72 
.70 
.50 

1.25

Discharge.

Second- 
feet.

1.8- 
13.3 
8.8 
5.1 

41.5

MUUon 
gallons 

per day.

a 85 
8.6 
5.7 
3.3 

37



ISLAND OF -KATJAJi 31

Discharge, in million gallons per day, of 'Manuahi Stream at Kowla, near Eleele; Kauai, 
for the year ending June 80,1921.

Day.

1...... ...............................................
2......... ....... ...I... ........................ .....l
Z.... ............ .......... t ...... ....................
I... ................ .......[. .........................
5..... ..................... .....^........ .............

6...... ........:.,....... ...........................
7..................... ... ........... . ...........
S... ..................................................
9.....,...........;,......,...........................

10.....................................................

11....... ......... ̂ . ........................... ........
12.......:..................;..............,.........:.
11
14.......................... s.. ........................
l&...................................... ...............

16.....................................................
17.....................................................
!&..... ...................... ..........................
19.':. ....... ...... .................,...... ..........:
20.....................................................

21.....................................................
22.....................................................
23... ...,i...-.:. ...:..... .......... .....................
24.....................................................
25.....................................................

26......;.......................................:......
27.....................................................
28.....................................................
29... .....'.... .........'.. ..............................
30.....................................................
31.....................................................

July.

3.1
1.8
1.7
1.6
1.4

1.4
'  1.2

1.1
1.1
1.0

1.4
2.4
1 *1

1.4
8.1

20.0
13.4
4.0
4.0
5.0

1.8
1.6
.9
.8
.7

1.2
.9

1.4
1.8
1.4
1.1

Aug.

1.1'i '1/5
2.4
1.8

- 1.4

1 1.0
.9

' .8
1..0
.9

.6
1.8

41
1.8
1.7

1.2
1.4
1.8

' 1.5
1.4

20
8.8
9.6

28
4.0

49
22
20.0
5.0
3.9
3,9

Sept.

4.4
2.4
3.12.'4
1.7

2.6
39
18.4
37 .
22

16.7
11.8
6.7
2.7

  .2.1

4.2
, §.«

3.1
' 2.4'

2.3

1.7
2.1
4.2
6.9
8.5

7.4
5.0
3.5
3.9
6.0

Oct.

4.6
16.0

. 5.0
4.2
3.9,

5.5
6.2
4.6
3.9
3.1

6.4
8.5

20
7.0

 96

22
30
15."4
49
20.0

10,8
7.4

25
, 19.3

16. (T

9.1
7.4"
4.2
3.9
3.7
4.6

Nov.

9.6
. &.«

8.5
' 6.9

. 5.5

  4.6
, 6.0

" 5.5
6.0
3.1

2.8
2.6

-2.1
1.8
1.7

  1:5
1.4

' i.2
2.4
5.0

3.1
4.0
6.4
5.0

- 4.6

7.4
6.4
5.5
7.4
5.0

Dec.

4.6
3.9
3.5
3.9
4,2

6.4
5.5

38
11.8
17.4

16.7
15.4

123
16.0
7.4

7.4
6.4
4.6
3.9
3.9

3.1
2,8

72

' . .

Monthly discharge of Manuaki Stream at Koula, near JSkele, Kauai, for the year ending
June SO, 1921.

Month.

July................................
August.. ............................

October.............................
November. .........................

Discharge.

Million gallons per day.

Maximum.

20.0 
49. 
39. 
96. 
9,6

Minimum.

0.7 
.6 

1.7 
3.1 
1.2

Mean.

2.76 
7.78 
7.97 

143
4.66

Second- 
feet 

(mean).

4.27 
12.0 
12.3 
22.1 
7.21

Total run-off.

Million 
gallons.

S5.5 
241. 
239. 
443. 
140. 
382.

1,530

Acre- 
feet.

263 
740 
734 

1,360 
429 

1,170

4,700



32 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

SOUTH FORK OF WAILUA B1VEK. NEAR L1HUE, KAUAI.

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

RECORDS AVAILABLE. December 10,1911, to June 30,1921.
GAGE. Stevens continuous water-stage recorder installed November 19, 1918, Friez 

water-Btage recorder December 19,1911, to November 8,1918. Staff gage readings 
December 10-16, 1911.

DISCHARGE MEASITKEMENTS.- 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 OP 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 feet 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. January 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).

DIVERSIONS. Several diversions above station for irrigation and power development^
REGULATION. -By diversions above station only.
OBJECT OP STATION. To determine feasibility of diversion for homesteads after stream 

enters Territorial lands.
UTILIZATION. Water going to waste, except a small amount Used for irrigation of rice 

and taro.
ACCURACY. Stage-discharge relation practically permanent. Rating curves well 

defined between 4 and 15,000 million gallons per day. Operation of water-stage 
recorder satisfactory except March 29 to May 3.

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

Date.

July 21 
Aug. 19 
Oct. 10 

, 29 
Dec. 20 
Feb. 11 
Mar. 11 
May 13

Made by 

M.H.Carson............ A....................................
.....do.........................................................
B. F. Rush....................................................
.....do.........................................................
.....do.... .....................................................

-do.
W. C. Renshaw.. ..............................................
E.M.Pickop. .................................................

(feet).

. 1.81 
1.64 
1.99 
2. f)9 
2.06 
2.34 
1.83 
1.46

; Discharge.

Second- 
feet.

42. 
31. 
66. 
75,
79. 

128. 
57.
22.7

Million 
gallons 

per day.

- a.
20. 
43. 
48.5 
51. 
81. 
36.5 
14.7



ISLAND KAUAjt.

Discharge, in milKon gallons per day, of South Fork of :Waihta Ewer wear Lihue, Kauai, 
for ihe year ending June SO, 1921.

I>ay.

1.....................
2.....................
3.....................
4.... ....... .:
5.....................

6.....................
7.....................
8.....................
9.. ....... ........I..-..

10...........'..........

II.....................
12.....................
13.....................
14.....................
!&.. ............. .S....

U. ....................
17.....................
18.....................
19.....................
20.....................

21.....................
22.....................
^ts.. ...................
24.. ...................
25.....................

26.....................
».. ...................
28-. ...................
29.....:...............
30.. *.....;.......,....o-t

July.

22
18.9
21
18.6
15.2

12.2
14.0
14.3
12; 5
19.3

119isd
46
22
VA

SI

105
31
24
32

31
19.2
14 Q

12.2
13.0

' 90
1 *7fito.«
32

Aug.

29
27
31
52
S3

32
22
17.9
21
IT ft

,14.6
76

210
35
21

17.0
24
65
23
16.0

cm
52
95

151
83

209
87

108w;
60

157

Sept.

184
98
98
U
52

62
360
1239-10

167
1Q1

204
95
70
64

154
60
52
57
53

47
58
is
70
81

140
741

50
46
66

Oct.

41
91
80
&
50

57
108
11&
58
44

ff\
123
64
62

140

155
320
108
430
720

186
108
95

100
76

64
80
Q4

59
$1<
69

tfov.

163
129
155
114
77

71
1OA

169
77
*yq

5&
4A

42«o

Oft

17.9
22

220
80

226
114
128
136
139

233
201
108
116
100

Dec.

83
71
64
60
82

It ft
' IfiQ

116
273

1,970
204
T<m

100
83
69
60
48

41
55

71 B

1 420
245

136
98
SA.

98
OJ.

76

Jan,

83
95

116
163
°.7Q

505
AAE

1,590
K7*>

OrtO

91 Q

326
621
715

1,270

8,900
1,59$
1,260
1,2W
2,970

414
94Q

219
1OR

1,080

793
i nan

475
234
714
asn

Feb.

219
,167

146
m
136

116
108
108

97.
on

inn
8T
8-1
77

100

83
74
78
78
71

161.
78
68
62
5S

57
54

* 48

Mar.

63
101
64
46
43

40
36
34
OO

on

qi

30
27
27
24

24
78
37
20.0
21

5828"

46
51
29

23
1«.3
16.3

1*7.

46 '
69

75
34a?
99L

19.2
17 o

16.3

56
' 27!
'23

19.2
19.2

  54
28

- 25 <-.
33
M.2
17.3
16.3

13.5
12,5
3354 "
42
4n

June.

32
17^9
25
25
13.5

11.3
13.2
12.2
U O

9.2

7.9
28

125
52
on

24
37
24
21
21

; mo
13.8
13.8
11.8
18.4

19.8
18.6
16.0
16.0
11.5

. No record Dec. £-8 ted Mar. 29 to May 3. Discharge estimated 'for Dec. 6-8 by comparison with 
flow at otbor WfciJua Riv«r station agd with flow of ApahaJa River, at IWmillion gallons per day.

Monthly discharge of South Fork of Wailua River near Lihue, Kauai,for the year ending
June 30,1921.

Month.

July................................
August. ...' . ..., ..

October.... ..:......................
November... '"... ....................
Jfrf)n*M>y -V- ' ' ,-,-»
February............................

Discharge.

Million gallons per day.

Maximum.

178 
210 
360 
729 
233 

1,970

'219 
125

Minimum.

12.2 
14.6. 
46 

 41 
17.9 
41 
83 
48 
7.9

Mean.

41.7 
63,9 

104 
125 
111 
234 
959 
97.6 
23.5

V
Second- 

feet 
(mean).

64.5 
98.9 

161 
193 
172 
362 

1.480 
151- 
36.4

Total run-off.

Million 
gallons.

1,290 
1.880 

-3.120 
3,860 
3,340 
7,240 

29,700.»i

Acre- 
feet.

3,970
; 6,080

»,570 
11,900 
10,200 
22300 
91,200 
8,390 

' 2,160



34 SUBFACE WATER SUPPLY OF HAWAII, 1920-21.

NORTH FORE OF WAELTTA RlVER AT ELEVATION 650 FEET, NEAR LIHTTE, KATTAI.

LOCATION. 1J miles above intake of Kanaha ditch and 10 miles northwest of Lihue.
RECORDS AVAILABLE. 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.

GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from cable.
CHANNEL AND CONTROL. One channel at all stages; straight for 80 feet above and 50 

feet below gage; right bank steep and high; left bank slopes gently. Control 
composed of boulders; fairly permanent.

EXTREMES OF DISCHARGE. Maximum stage 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 (discharge, 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 rating curve, approximately 2,200 million 
gallons per day, or 3,400 second-feet); mi'mmum stage recorded, 0.93 foot May 7, 
1919 (discharge, 12.9 million gallons per day, or 20.0 second-feet).

DIVERSIONS. None.
REGULATION. None. (
OBJECT OF STATION. To determine feasibility of diversion above or near this ele­ 

vation. Territorial land and water. Important in relation to proposed home­ 
steads.

UTILIZATION. Part of flow diverted for irrigation of sugar cane, but most of it is wasted-
ACCURACY. 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 30 and 200 
million gallons per day. Operation of water-stage recorder unsatisfactory until 
September 23; satisfactory September 24 to June 30. Record^good when water- 
stage recorder was operating.

Discharge measurements of North Fork of Wailua River at elevation 650 feet, near Lihue, 
Kauai, during the year ending June SO, 1921.

Date.

July 22 
Aug. 19 
Sept. 23 
Oct. 29 
Dec. 7 
Feb. 10 
Mar. 25 
May 14

Made by 

M. H. Carson...................................................
.....do..........................................................
B. F. Bush....................................................
.....do... .......................................................
.....do..........................................................

W. C. Renshaw................................................
B. F. Rush.....................................................

Gage 
height 
(feet).

1.27 
1.26 
1.50 
1.33 
1.35 
1.12 
1.07 
1.27

Discharge.

Second- 
feet.

35 
41 
58 
41 
44 
43 
42.5 
61

Million 
gallons 

per day.

23.6 
26.5 
37.5 
26.4 
28.5 
28 

, 27.5 
' 89
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Discharge, in million gallons per dap, near ~"allons per day, of NortK Fork 6f Wmhta -R\ver at elevation 650 feet, 
Lihue, Kauai, for'the year ending June SO, 1921.

Day.

i ,» , . 
1. ..................
2...................
3...................
4...................
5...-...;............

&..,............:...
7...................
8...................a....;...;..*.......
10...................

11........... .......
12.....::............
13...................
14.... .................
15... .,.-../ . ...... t

16...................
17...................
18...................
19...................
20.. ......... . .....,

21.. ...-U. ...........
22...................
23......;,...........
24..... .... ....,.. 
25..........:........

26...................
27.... .......... ;;j.:
28...................
29...................
30...................
31...................

Sept.

,

40
60

60
42
29
30
32

Oct.

26
61
62' 34
27

vt
49
65

- ., 31
27

30
48
<UL

32
67

56
77
47
216
190

QT

56
43
44
33

30
46
33
26
25
33

Nov,

46
43
56
48
30

' 34

85
71
QA

49

. 2«
25
23
22

21
20
09

85
40

1AQ

52
42

, 54
46

99
72
36
45
40

........

Dec.

30
26
.30
37
33
fy\
43
71
42
58

50
' 103

359
OA

6T
* 58

49
40
33
26
00

67
288
376
91

50
37
31
32
28
26

Jan,.

32
39
36
55
133

146
168
337
1,74
.90

81
137
211
420

' 620

920
. 620
568
505
465

125
771 67

66
297

245
490
137
72
167
99

Feb."'

^
48
41
38

'. 35

vt
32
32
on
28

..38
30
28
28'k'80

'28

28
052
26

  30

59
28
26

, 24* 24

24
22

. 22

Mar.'.'(  

^
46

. 26
  28

26
'  34

24
24
"22 ,
22

22
22
22
22

:.. -22
' '24

,-  «>
22

. 22
31

qq
24
39
35
28

24
26
30
52
77
32

Apr.

" '*

28
39*

, 35,
'39

60
226

  71
41

35;35'
37
Wl

sa
 35

 i»

32
32
53

40
41
32
U7
62

62
62
35
103
67

May.

" 35

  38
88
38
45

<   35

30
28
28

'>-, a> " 26

50
  34

28
" 26

26
27
43
28

<*7

28
24
26
24

22
'22
40
53
39
30

June.,

28
28
40
28
28

26
28
26
24
24

27
55
67
32
34

32
, .. 42

28
30
26

26
26
26

, 39  ' 28

35
30
30
26
50

NOTE. July 1 to Sept. 23, no record. Discharge for July and August not estimated. Discharge in 
million gallons per day for Sept. 1-23 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 650feet, 
for the year ending June SO, 1921.

Month.

March ......
April...............................
May.................................

Discharge.

Million gallons per day.

Maximum.

216 
109 
376 
920 
59 
77 

226 
88 
67

Minimum.

25 
20 
23 
32 
22 
22 
28 
22 
24

Mean.

57.3 
53.8 
47.1 
75.5 

245 
32,8 
30.5 
52.3 
34.1 
31.9

Second- 
feet 

.(mean)..

88.7 
83.2 
72.9 

117 
379 
50.7 
47.2 
80.9 
52.8 
49.4

Total run-off.

Million 
gallons.

1,720 
1.670 
1,410 
2,340 
7.600 

917 
946 

1,570 
. 1.060 

958

20,200

Acre- 
feet.

5,280 
5,12o 
4,340 
7.180 

23,300 
2,820 
2,900 
4 820 
3,240 
2,940

61,900



36 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

KANAHA DITCH NEAR LIHUX, KAUAI.

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

EECOEDS AVAILABLE. August 6, 1910, to June 30. 1921.
GAGE. Vertical staff. New datum May 28, 1913, read by K. Shimokawa and S. 

Morimoto.
DISCHAEGE MEASITEEMENTS. Made in wooden flume at gage.
CHANNEL AND CONTEOL. 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 OP DISCHAEGE. 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); TniTiirhiiTn 
stage recorded during year, ditch dry December 13 to 27 and January 15 to Feb­ 
ruary 7.

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

DIVEESIONS. Ditch diverts part of flow of North Fork of Wailua River.
REGULATION. By head gates.
OBJECT OP STATION. To determine discharge of ditch which diverts water from 

river and delivers it to fee simple and Territorial lands leased to Lihue plantation, 
Territorial water. Important station relative to North Wailua homesteads. .

UTILIZATION. Water used for irrigation of sugar cane and for domestic supply.
ACCURACY. Stage-discharge relation practically unchanged throughout the year. 

Rating curve fairly well denned between 5 and 20 million gallons per day. Gage 
read to hundredths once daily. Records fait.

Discharge measurements of Kanaka ditch near Lihue, Kauai, during the year ending
June SO, 1921.

Date.

July 22
Aug. 19
Oct. 9

29
Dec. 7
Feb. 10
Mar. 25
May 14

Made by-

do. ....................................................,.
J.E.Stewart.. .................................................
B. F. Rush........... ............. - .. t . k .... ..................

....do...........................................................
W. C. Renshaw................................   ...,.........
E. M. Pickop.......... ........................... ............

height 
(felt).

2.00
2.11
2.19
2.20
1.90
1.39
.99

1.99

Disc*

Second- 
feet.

22.7
26
25.5
25
22.7
149
11.8
23.9

targe.

Million 
gallons 

per day.

14.7
16.8
16.4
16. a
14.7
9.6
7.6

15.4
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Discharge, in million gallons per day, 6f Kanaka ditch near lAJiite,
ending June 30,1921.

Day.

1..............
2..............
3..............
4..............
5..............

6..............

g
9..............
10..............

11..............
12..............
13..............
14..............
15.... .......,.>.

16..............
17..............
18..............
19..............
10..............

21..............
22..............
23..............
24..............
25..............

26..............
27. ....;... ......
28..............
29..............
30..............
31..............

July.

15.8
15.8
15.0
14.2
15,0

15.0
15.8
15.8
15.0
17.4

17.4
16.6
15.8
15.0
16.6

16.6
16.6
16.6
16.6
16.6

16.6
16.6
16.8
14.2
15.0

16.6
16.6
17.4
17.4
17.4
16.6

Aug.

16.6
15.8
16.6
16.6
16.6

16.6
16.6
16.6
15.8
15.8

15.8
18.2
18.2
16.6
16.6

15.0
17.4
18.2
16.6
15.8

17.4
16.6
16.6
17.4,
17.4

17.4
16.6
19.0
17.4
16.6
18.2

Sept.

18.2
16.6
15.8
16.6
16.6

17.4
17.4
16.6
17.4
16,6

15.8
15.8
17.4
17.4
17.4

17.4
15.8
16.6
16.6
16.6

16.6
17.4
17.4
17.4
17.4

17,4
17.4
16.6
16.6
17.4

Oct.

16.6
17.4
17.4
17.4
18.2

17.4
17.4
18.2
17.4
16.6

, 18.2
17.4
18,2
17.4
17.4

18.2
17 4
17.4
18.2
18.2

17.4
17.4
18.2
17.4
142

17.4
17.4
17.4
17.4
16.6
18.2

Nov.

17.4
17.4
17.4
17.4
17.4

16.6
16.6
16.6
18.2
18.2,

17.4
17.4
17.4
17.4
16.6

16.6
17.4
17.4
17.4
17.4

18.2
18.2
17.4
16.6
16.6

16.6
16.6
15.0
142
15.0

Dec.

13.4
13.4
13.4
142
13.4

13.4
12.6
12.6
11.8
11.1

10. 0
6.6

,

9.6
9.6
9.6
9.2

Jan.

9.21
9.6
9.6
9.6
8.8

9.6
9.6

' 8.8
9,2
9.6

».«
9.6
9.6
9.6

Feb.

11.8
11.8
11.8

11.1
11.8
11.8
11.8
11.8

11.1
11.1
10.3
10.3
10.3

iao
10.0
9.6
9.6
ft 6

9.6
9.6
9.6

Mar.

10.09i6 :
9.6
9.6
9.6

9.6
9,6
9.6
9.2
9.2

9.2
9.2
9,2
9.2
9; 2

9.6
9.6
9.6
9.6
9.6

9.6
9.6
9.6
9.6
9.6

9.6
9.6
8.1

10,3
9.6
8.8

Apr.

S 1

8.8
9.2
9.6

10.0

9.2
10.0
11.8
10. ft
8.8

8,4
8.1

11,1.
9.2
9.0

10.3
9.6
9.6

11.1
11.8

11.8
11.8
11.8
11.8
12.6

11.8
11.8
11.8
12.6
12.6

; May.

1Q.7
10,7
13.4
10.7
11.8

11.8
U.1
10.7

i, li,S
11.8

11.8
13.4
ia.4
15.0
15; 0

142
142
13.4
15.8
15.0

142
142
13.4
J3.4
142

142
13.4
12.6
13.4
142
ii 5

Juce-

14,2
14.2
14.8
14.2
14.2

14.2
13.4
13.4

- 13.4
13.4

13.4
13.4
15.8
15.0
15.8

14.2
15.0
14.2
14.2

; 14.2

14.2
14.2
14.2
14.2
15.8

15.8
14; 2
14.2
15.0
15.0

NOTE. Discharge for May 31 interpolated. No flow on days for which discharge is not given. 

Monthly discharge of Kanaka ditch near Lihue, Kauai, for the yedr ending June 30,1921.

Month.

July.................................

September ..........................

December (16 days) .................

April................................
Mav .

The period (326 days) .........

Discharge.

Million gallons per day.

Maximum.

17.4 
19.0 
18.2 
18.2 
18.2 
14.2 
9.6 

11.8 
10.3 
12.6 
15.8 
15.8

19.0

Ttfifiinrnm

14.2 
15.0 
15.8 
14.2 
14.2 
6.6 
8.8 
9.6 
8.1 
8.1 

10.7 
13.4

6.6

Mean.

16.1 
16.9 
lfr.9 
17.5 
17.0 
11.5 
9.43 

10.7 
9.47 

10.5 
13.1 
14.4

14.0

Second- 
feet 

(mean).

24.9 
26.1 
26.1 
27.1 
26.3 
17.8 
14.6 
16.6 
14.7 
16.2 
20.3 
22.3

21.7

Total run-off.

Million 
gallons.

499 
525 
508 541' 
510 
184 
132   224 1 
294 
315 
407 
431

4,570

Acre- 
feet.

1,530
ijtto

   « 

'M

68S 
901 
967 

1,250 
1,330

14,000
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EAST BRANCH OF NORTH FOBS OF WAILTJA RIVER NEAR LIHTJE, KATTAI.

LOCATION. 1,200 feet above confluence with North Fork and 8 miles north of Lihue.
RECORDS AVAI£ABLE. July 31, 1912, to June 30, 1921.
GAGE. 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 stages; straight for 60 feet above and 

400 feet below gage; banks low and wooded. Control composed of boulders; 
shifting.

EXTREMES ot1 DISCHARGE. Maximum stage recorded during year, 9.07 feet at 11.30 
a. m. January 16 (discharge, approximately 2,690 million gallons per day or 4,160 
second-feet); minimum stage recorded during year, 1.82 feet at 3.30 p. m. Decem­ 
ber J7 (discharge, 13.5 million gallons per day or 21 second-feet):

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

DIVERSIONS. None.
REGULATION. None.
OBJECT OF STATION. To determine feasibility of diversion above this point. Ter­ 

ritorial land and water. Valuable for prospective homesteads of North Wailua.
UTILIZATION. 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 control. Rating curves fairly well defined as follows: July 1 to
January 16 between 20 and 100 million gallons pervday; 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,: ,

Discharge measurements of East Branch of North Fork of Wattua River   near, 
Kauai, during the year ending June SO, 19%1.

Date.

July 22 
Aug. 19 
Sept. 23 
toft. 28
toec. 8 
IFeb. 10 
fear. 25 
Tiay 14

Made by 

..:..do..........................................................

B. P. Rush.... a ....................................................do...:....,...........,........:............................
.....do..........................................................
W. C. Renshaw................................................
B.JF: Rush...... ..............................................

height 
(feet).

1.90 
2.04 
1.99 
ZOO 
2.44 
2.06 
1.87 
2.00

Discharge.

Second- 
feet.

25.5 
39.5 
34 
36 
94 
43.5 
28 
39.8

Million 
gallons 

per day.

16,5 
25.5 
22.0 
23.3 
61 

, 28 
18.2 
25.5



ISLAND : OF KATJAI.

Discharge, in million gallvns per day, of East Branch of Worth Fork of Wailw Rfoer near 
Lihue, Kma&i, for the year ending Jvm&SQ^ J9&L . < - .

Day.

I........,.,,..
2..............
3..............
4..............
5..............

6...............
7..............s:... ..........
9..............

10,..,....-.....

12..............
13..............
14...............
15.........;...;

16.....;........
17.. .. :..:;....
18.. .... ,....,.

20..............

21..............
22..............
23,..',,.......;.
24..............
25..............

26.. ...........
27..............
28..............
29..............
30..............
31..............

July.

18.9
17.8
17.2
16.3
15.8

15.8
16.7
15.4
1i O
17.2

*4

24
18.;9
26

25 -
39
24 /.,22 -
21

21
16. f

, 15.8
15.4
17.2

19.5
26
52
31
24
23

Aug.

22, .
21

2624'

18.9
17 «
17.8
18.4'
17 t

16.8
26
Wl
18.9
18.9

20.0  27
36
22
21

.36
24
in
71
4n

70
41
53
42
38

160

Se.pt.

100
61
53
4O'33

OR

71
QQ

47
. 43

71 *

61
40

- 35
34

63
35

, 32

<»

24
29

. 29,
24
21
21
21

Oct.

18.4
24
25
21

'18.4

23  us"
99
V)
20.0

mo
30.0
99 (\
20.0
42
QO

33
156

Oft

21
18.9
22

Nov.

31
30
28
26
17. 2
'21

58
cn
28'

34

26
91

19.5
17 1
15.8

14 9
14.0
14.9
33
22

42 .
27
23
QA

26

33
1Q f.

Dec,
'f.

23
40
on

.......

' ""

Jan. ,
i \    

*

i^n
Tfl

3%
178

87.

74

, 503
890

1 430- J 51«
405,
507
571

97
70

138
228

216
241
104
141
147

. 98

Feb,

59
59
49
45
41

38
, 35'

32
31 '

. 28

26
24
23
24

22
21
22
19.8

18.5
17.6
17.2
16.8
16.4

15.9
15.9
15.5

Mar.

.36  ' 48

.19.8
18.9,
18^0

16' 4 '
15.9
15.5
15,1

S IfcTl,
148
145

1 14. 9

ibis
148
111 9'
15.4

15.9;48'
28
17.6

15.5
145
16.4
45
69
23

Apr,

 18.9
17.6

t 17.2
20.0

27
, 44

109
51
32

H5
23- ft

"20.0
19.3

18.9
19.3
18.friao

; 18.0

22
18.9
18.0

May.

* * .

28
18.9

18.0
17.t
17,2
19.3
17.2

17.2
17.2

17.2
15.9

15,5
14.5
28
35
25
20.0

June.

17.6
17.6
18.5
17.2
15.5

15.1
, -15J5

15.1
15.1 !
148

145
. 21

37
21
19.8

17.2
23
18.5
21

- 17.6

ms
16.4
16.4
16.4
18.6

18..0
17.6
17.6
18.9
18.0

NOTE. No record and discharge in million gallons per day estimated by comparison with flow at other 
.Wailua River stations and at Anahola Bivet stations as follow®: Septi 19-22, 26; Oct. 20-22,60; Oct. 28- 
Zf, 30; Nov. 29-30,. 25; Dec* 1-6,22; Deo. 10-14,110; Dec. 15-21*40; Dec. 22-26,140; Dec. 27-31,35; Jan, 1-5, 
60; Apr..24-30,35;,May 1-4, 20; May 5-8,25; May'9-13, 20.

^Monthly discharge of East Branch of North Fork of Wailua Rwer near Lihue, Kauai, 
for the year ending June SO, 1921.

Month, .

Jtdy... .................. ...../L.....
August..............................

October..........'............;.....

December...........................
January].. J....... _ ..,.j.. ........
February.. '.......-...... ....;.;i.... 
March..,........................!....
April.  ....,... .......................
May....,..!......;..................
June................................

The year... .....:.......,.,...

Discharge.

< Million gallons per day.

VH,TJTnT)TTl-

59

160 
100 
15#

' -, 59

1 1,430
59 
69 

109 
&5 
37

1,430
j

MipitD^T".

14.9 
15.8 
21 
18.4 
14.0

  ' 15.5 
' 14.2 

17.2 
14.5 
14.5

14.0

Mean.

22.6 
' 34.1 

39.6 
34.8 
27.1 
62.0 
25.4 
27.8 
22.1 
29.0 
20.5 
18.2

49.7

Secotod- 
feet 

(mean).

35.0 
52.8 
§.3 

.8 

.9 
95.9 
89.3 
43.2 
34.2 
44.9 
81.7 
28.2

78.9

Total run->oft.

Million 
gallons.

700 
1,060 
1,190 
1,080 

813 
1,920 
7,869 

782 
686 
871 
637 
547

18,100

..Acre-' 
feet.

2.150 
3,240 
3,680 
3,310 
2,500 
5.900 

24,200 
2 400 
2100 
?,670 
1,950 
1,680

55,800

KAPAHI DITCH HEAR KEALIA, KAT/AI.

LOCATION. 560 feet below intake and about 5 miles west of Kealia. 
EBCQjtnSAVAitABLB. April 15', 1,909, to May 2,1914; May 10,1915, to June 30,1921, 
GAGE. Stevens continuous water-stage recorder, installed March 4, 1920. Prioi to

this Stevens 8-day water-stage recorder used; installed May 10,1915, and replaced
original Watson recorder.
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DISCHARGE MEASUREMENTS. 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 OP 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: Maximum stage recorded during period of record January'16,; 1921; 
minimum stage water shut off November 23 and 24,1916.

DIVERSIONS. Ditch diverts part of flow of Eapaa Eiver. ." i
REGULATION. Flow regulated by head gates.
OBJECT OF STATION. To determine amount of water diverted by ditch. Waterownefl 

by Territory and part is leased to Makee Sugar Co. Homesteads entitled to a 
part of water.

UTILIZATION. Water used for irrigation of sugar cane and for domestic supply.
ACCURACY. Stage-discharge relation permanent. Eating curve well defined.. Op­ 

eration of water-stage recorder satisfactory except as shown in footnote to table of 
daily discharge, Records excellent when water-stage recorder was operating; 
poor for estimated periods.

The following discharge measurement was made by M. H. Carson: 
July 20: Gage height, 0.42 foot; discharge, 18.1 second-feet or li.7 million gallon* 

per day.

Discharge, in million gallons per day, of Kapahi ditch near Kealia, Knuai, for the year
ending June SO, 1981.

Day.

1........ ......
2..............
3.............. 
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11.'.............
12...............
13..............
14.............. 
15..............

18.............. 
17..............
18..............
19..............
20.............. 

21..............
 »..... ..........
28...............
2*..............
25..............

26..............
Z7
28..............
29..............
30..............
31..............

July.

10.4
10.0
11.7 
9.7
8.5 

8.1
10.4
9.3
8.1,

10.4

27
37
13.4

11.2 

13.4
10.8
9.7
9.3

10.0

12.5
17.1

Aug.

16.9 
22
20.0 

13.0
11.7
12.1
14.2
12.1

10.0
14.7
22
11.7 
11.7

14.9 
23
31
15.1
14.2 

26
15.6
29
82
26

2&-
22
16.1
15.1
16.6
28

Sept.

16.6
17.1
19.5
16.6
13.8 

14.7
32
20.0

.." - '  

.......

13.0
13.4-
16.6
20.0

17.1
14.2-
11.2
13.0

v IV2

Oct.

10.4
13..8
15.1 
11.7

  9.7 

'14.1
30
21
13.4
10.8

11.2
18.0
12.5
12.5 
23

20.0
28 .
19.0

.......

18.0
15.6
19.5
14.2

13.4
22
20.0
13.8
12.5

Nov.

.......

.......

9.3
10.4

10.0 
10.0
12.1
23
20.0 

14.2
13.1
20.0
17.6
17.6

15.6
15.1
15.1
12.5
11.2

Dec.

1Q.&
11.7
14.2 
13.4
12.5 

12 1
11.7
11.2
8.9
9.3

10.«
10.4
9.4

- S.4 
6.7

8.9 
18.0
13.0
12,$
12.1 

11.7
10.0
6.7
6.0
5.1

5.1
4.8
6.7
6.7
5.7
7.6

Jan.

16. &
15.6
15.6 
16.6
14.2 

97
13.0
17.2
14.2
13.4

9.9
7.8
8.9

10.0 
11.7

13.5 
2.1
1.6
2.8

, 4.1 

, 4.4"
4.1
3.8
4.1
4.1

3.6
3.8
3.3
3.3
4.2
3.1

Feb.

2.8
2.6

< ' -'  ' -

14.2
14.2
13.8
13.8

16.1
14.7
13.8
12.5 
9.7

9.3 
 fcfc

g.9
8.9
?M> 

HIST
12' 5
12.1
111?
11.7

' 11.7
11.7il:r

 ,: 1 - ,

Mfer.

11.2
11.7'
12.5 
12.5
13.0 

13.0
12.5
11.2
8.9
9.3

10.4
11.2
11.2
11.2 
10.8

13.4 
15.1
12.5  4-T
ill 

15.1
' 8/5
'

'8.5

13.0
' tl.4

14.3
20.0

' 17.1

Apr.

15.1
13.4
IS/*
14.7
8,5 

8.1
11.8
16.1
15.1
14.7

14. 7
14.2-
14.2
8.7 

. 8.2

7.1 
I 12.1

7.3
12.1
11.7 

8.4
13.07.4'
12'. 5'

8'. 6

15.1
18.0
13.8
13.0
17.8

May.

M3i6
BiO
19,0 
14,7
20;0 

16.6
13.8
13.0
12.5
12.1

12.1
12.1
25
16.1 
13.4

13.0 
12.5
13.4
16.6
14.7

15. ly
15,1
13.0

' 16.}
26.0

15.1
13.0
33
35
22
16.6

June.

13. 0
16.1
13.0 
tf,l
1L2

11. »
12.1
11.7
11.*
10.8

10. «
22
35
16. & 
16.1

12. & 
18.3
12.5
15.1
12.1

, ,11.7
11.2
%*
lill
15.1

14.7
15.6
14.2
16.6
16.1

NOTE. NorecOTd and discharge estimated ia million galU-__ -z-ic-i -  *   __._,__ 
and Anahola Biver stations, as follows: July 14-19,11.5; July 25-31, SOrAoR. 1-2,1$ Sept. 
17-31,14; Oct. 19-21 and Oct. 31 to Nov. 13, no estimate; Feb, 3-6,4; Mwr. 83-25,1$.

Kar
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Jfonthty (Kscharge ofKapaKi <ftfcft neftr Kealia, Kducd,for the year Ending Jurie SO, 1921.

Month.
. --' '^*T '-' *

July................................

April...............................
TJay.. .. ... .... ....

Discharge.

Million gallons per day.

Maximum.

32.5

ii.2 
17.2 
16.1

18.0 
35. 
35.

Minimum.

10.0

4.8 
1.6

7.1- 
12.1 
10.4

Mean.

13:5
18.5 
16.6 
9.46 
8:33 

16.1 
12.5 

  12.3 
16.5 
14.3

Second- 
feet 

(mean).

20,9 
28.6 

, 25.7 
14,« 
12,9 
15.6 
19; 3 
19.0 
25.5 
22.1

Total run-off.

Mfllion 
gallons.

«7 
374 
488 
293 

  258 
283 

   388 
' 369 

511 
430

Acre- 
feet.

1,280 
1;76Qi,m

l.Wfr' 

1,180 
1,570 
1,320

ANAHOLA B.IVEE, NEAR KEALIA, KATJAI.

LOCATION.   A quarter of a mile above dam at Kiokala and 6 miles northwest of Kealia.
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 a mile below present site. . ....

 GAGE.   Stevens continuous water-stage recorder March .14, J920, to' June 30j 1921 / 
Friez water-stage recorder August 22 to November 2, 1910, and December 28, 1912," 
to March 7, 1920. ;

DISCHABGE MEAstflftpMENTs.T  Made by wading or from footbridge. ?
 CHANNEL AND CONTROL.   One channel at all stages; straight for 78 feet above and below 

gage; right bank steep and high and covered with underbrush; left bank low for 
about 40 feet frQna low- water channel then rises abruptly. Control composed of 
boulders; permanent for low and medium stagep; ;shift^,durih|: floods.

EXTREMES OF DISCHARGE .-^Maximum stage recorded during year, 8.70 feet at 1.30 
a. m. December 13 (discharge, approximately 71,250 million gallons per day or 
1,93$ eecofid-feet)j minimum stage recorded, X.§8 feet at 2.30 p. m. June 10 (dis- 

v chaise, 2.4 million gallons per day or 3.7 second-feet). . .
1910, 1912-1921; Ma'xiinum stage recorded during period of record, 12.9 feet at

' 7.30jai; m. September 26^ 1914 (discharge estimated from exteoiaon of rating curve,
approximately 1,4SO million, gallons per day or<2,240 Becondifeet); minimum stage
recorded, i.fyfeet Febrtuiry 27 and 28, 1915 (diacaarge, 2.0 million gallons per day
or 3.1 second-feet).

DIVERSIONS.   Part of flow diverted 3 miles above station. ; . .
I^0 XA!rlON.  None except by diversions.
OBJECT o^ STAWON.  -To determine feasibiu'ty ;of ad,ditioBal diversions for sugar-eane 

irrigation. Water ̂ >wned by Territory and leased to Makee Sugar Co.

ACCURACY.   Stage-discharge relation not 'permanent. Three rating curves wefe ̂ ttsed; ' 
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 denned above that point. Operation oi water-stage recorder 
satisi ictory except January 15-21 and April 5-13. Kecords fair when water-stage 
recor er was operating and discharge less than 15 million gallons per day.
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Discharge measurements ofAnahola River near Emlia, Kauai, during^ the yeper ending June

Date.

July 21

Sept. 22
Oct. 27

Feb. 14
Mar. 10
May 13

Made by 
  $£<;

.....do....................:........,...........................
B. F. Rush... ..................................................
.....do.........................................................
.....do.............................................:............
.....do..................:.........................,............
W.C.Renshaw........... ......................................

height 
(feet).

2.19
2.19
2.32
2.56
2.60
1.97
1.75
1.70

Disci

Seeond- 
feet.

6.9
7.3
9.3

20.0
22.2
13.7
7.9
5.7

large.

Million 
gallons 

per day.

4.5
4.7
6.fr

12.9
14.3

\ 8.8
5,1
3-7

Discharge, in million gallons per day, ofAnahola River near Kealia, Kauai,for the year
ending June SO,

Day

1....... .......

3..............
4..............
5.. ............

6..............
7..............
8..............
g

10..............

11..............
12..............
13..............
14..............
15......;.;.:....

16..............
17..............
18..............
19..............
20..............

21..............
22..........:...
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July

'4.7
4.6
4.3
4.2
4.0

4.0
5.4
4.3
3.9
6.0

15.2
9-. 8
8.2
5.4'6.8

7.3
8.6'5.0
5.4
5.0

4.7
3.4
4.0
4.2
4.2

5.2
4.9

24
7.0
5.2
5.2

Aug.

5.0
4.6
5.8

10.5
9.1

5.6
5.2
1 Q

4.9
4.7

4.3
4.6
7.9
4.7
5.0

4.4
5.2

10.0

4 9

22
6.6

12.1
18.6
14.8

36
11.2
12.0
8.4
8.5

70

Sept.

IS 1

10.5
7.3
3.3
3.2

A 9

11.8
3 a
5..4
6.5

|A 9

7.7
4.03.8'

4:4

11 to
5,0
4.7
4.5
4 Q

5.1
6.3
6.1
6.5
9 % -

8.8
6.8
5,8
6.1
5.5

Oct.

5.1
6.8
6.1
5.6
5.1

5.5
9 a

14.4
5.8
5.1

A Q

17,5
. 5.6

5.1
in 9

7.0
18.5
9 0

56
qo

 12.3
8,8
7,9
9 4
e.s
6.5

11.8
11.3
6.8
6.5

10 9

Nov.

10.7
10.4
11.0
7.2

, 6.3

7.2
25
1\ 9

7.9
10 O

9 4
7.4
6.5
6.1
5.8

5.6
5.5
6.3

so
10 o

36.
17.9
12.6
29
31

34
30
n o
33
26

Dec.

14.3
13.0
16.6
16.7
14.3

17 8

17.4
24

,15.5
18.4

10 7

75
201
30
n o

13.3
9 1
7.2
6.3
5.8

5.6'29

109
113
32

16.7
10.5
8.8
9.1
7.6
6.8

Jan.

6.3
7.4
7.9

35
20

19.4
10.5

141
67
!»

22
19.2
88

105

36
28 »
24
79

43
47
24
17.7

102
4TI

Feb.

37
24
21
18.6
17.0

15.1
12.8
10.5
0 7
9.2

9.4
8.2
7.68.0'

8.2

7.1
7.1
7.3

.8.4
6.0

5. ft
5.6

   fe.4.
K Q--H

5,0
4.9
4,7

  ;

Mar.

16.8
18.2
5.8
&.6
6.7

6.2
4.9
4.7
4.6
4.4

4.2
4.1
4.1
4.0
4..2

6.»
6.4
4.4
4.0
3.3

5.4
4.5

fig .
33
8.9

6.4
5.6
7.1

35
50
11.3

Apr.

8.0
6.7

34
38

10.5
8.9

8.2
.7-8
7.4
6.4
5.8

,6.e
5.8
5.».

10.4
11.3

6.4
6,2
5.9
5.6
6.6

May.

5.6
5.2
5.0
4.7
5.0

4.9
4.1
3.8
3.7
3.6

3.4
3.4
7;1
5.1
3.7

3.7
3.4
3.4
4.6
3.5.

3.4
3.4

' 3.2
3.0

15.5

4.2

9.,8
13.4
7.6
5.0

June.

' 3.7
: 4.0

3.2
2.8
2-6

2.6
2.ft
2.5
2.5
2.5

2. ft
7.3

15.6
4.5
3.6

3.5
5.6
3.8

, 4.1
3.7

3.6
3.7
3.5
&5
3.6

3.7
3. ft
3.6
4.«
41

NOTE. Jan. 15-21 and Apr. 5-13, no record; discnarge in million gallons per day estimated by comparison 
With the Wailua River stations, as foUows: Jan. 15-21,470; Apr. 5-9,120; and Apr. 10-13,30.
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Monthly discharge of Anahola River mar JfeoKa, Kauai,for the year end&ng June SO, 1921.

Month.

July................................

April................................
May.. ..............................

The year ......................

Discharge.

Million gallons per day.

Maximum.

24 
70 
18.1 
56 
39 

201

37
58

15.5 
15.6

Minimum.

3.9 
.4.3 
3.2 
4.8 
5.5 
5.6 
6.3 
4.7 
3.3 
5.6 
3.0 
2.5

2.5

Mean.

6.29 
10.9 
6.73 

10.8 
16.4 
29.1 

139 
10.4 
11.2 
31.0 
5.10 
1.03

23.6

Second- 
feet 

(mean).

9.73 
16.9 
10.4 
16.7 
25.4 
45.0 

215 
16.1 
17.3 
48.0 
7.89 
6.24

36.5

Total ruB-off.

Million 
gallons.

195 
338 
202 
334 
492 
902 

4.310 
292 
348 
931 
158 
121,

8,620

Aere-
feet.

598 
1,040 

620 
1,030 
1*510 
2,770 

13,200 
894 

1,070 
2,850 

485 
j 371

26,400

ANAHOLA DITCH ABOVE KANEHA RESERVOIR, REAR KF.AT.TA, KATTAL

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

RECORDS AVAILABLE. May 29,1915, to June 30,1921.
GAGE^-Steveris 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.

DISCHARGE MEASUREMENTS. Made from wooden footbridge at gage above control 
and spillway or by wading.

CHANNEL AND CONTROL. Channel at gage is short straight stretch of open ditch cut 
in firm earth between two tunnels. Control is timber sill on check gate below 
spillway and rock section 'of ditch; probably permanent when spillway is not ia 
use. ' -

EXTREME'S OF DISCHARGE.7 Maximum stage recorded during year, 6.25 feet at 7.Id 
a. m. January 16 (discharge, 130 niillion gallons per day or 200 second-feet)? 
minimum stage recorded, 0.89 foot 7 a. m. December 6 to 9 a. m. December 1 
(discharge by measurement, 0.55 million gallons per day or 6.85 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.
REGULATION. By head gates. When Kaneha reservoir is full, water is turned out 

of ditch at spillway just below gage.
OBJECT OF STATION.: To determine amount of water diverted from Anahola River to- 

Kaneha reservoir. Water owned by Territory and leased to Makee Sugar Co.
UTILIZATION. 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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Discharge measurements of Anahola ditch above Kaneha reservoir, near Kealia, Kaudi, 
during the year ending June 30, 1921.

Date.

July 20 
Aug. 20 
3&ot 22

Dec'.' 6 
J«n. 8 
Mar. 26 
May 13

Made by  

.. ...do............. ......i,.. ..................................
B. P. Bush. ...................................................

.....do.........................................................

.....do.........................................................
E,M. Pickop............ ......................................

height
(feet).

1.44 
1.90 
1.63 
2.15 
.89 

1.90. 
. 1.42 

1.19

Discharge.

Second- 
feet.

6.3
18..2 . . 
10.0 

. 19.6 
.85 

22.3 
6.2 
2.7

Million 
gallons 

per day.

4.0 
11.S 
«.5 

13.7 
.55 '14v'4 

4.0 
1.175

Discharge, tin million gallons per day, ofAnahola ditch above Kaneha reservoir, near Keatia, 
Kauai,Jor the year ending June 30, 19%1. :

Day.

1.... .....'.....
2..............
3..............
4..............
5..............

6..............7.........:....
8..............
9..............

10..............

11..............
12.. ............is....;.........
14i.............
15..............

16..............
17..............
18.... ..........
19..............
20..............

21...:..........
22..............
23..............
24..............
25..............

26..............
27..............
28 !  
29..............
30..............
31...... .........

July.

,

14.4
7,0
7.5
3.9
6.5

8.5
7.5
4.0
.4,7
6.3

5.6
as
3.13.5'
3.6

6.5
7,6

Aug.

11.9 
£7

12.2
14. r
12.4

10.9
7.98.6 :
7.8
6.6'iaa.

Sejjt.

15.0
11.6
13.9
8.6
R A.

9.6
18.0
0 7

  '

.......

4.9
6:«
7 9

3.8
1.8 
1.4
1.8
1.3

Oct.

1.2
4.3
4 0

 3.1
1..8

4.5
8.6
8.3
2.6>
2.2

2.0
6.9
2.5

; 2.7
12.1

4.9
10.6S.-6
9.8
6.1

'3.6 
2.4
4.29.0'
P; n

5.0
11.6 
7.9
5.0
5.0

; ». l

Nov.

8.9
7.8
9.8
6.2
4 O

7.4
8.9
3.6
2.5
3.1

9 7

3.5
4.4
4.1
3.9

3.7

........

. < **

.......

DSC,.

.55
1.2
1.5
1.2
1.2

1.3
2.1

6.1
5.7

5.5 
5.1
1 S

4.2
1.6-

3.9
^7.9 
6.9
7.6 ,
6.8 5.8'

Jan.

6.2
7.5
5.8
3.7
3.7

5.5
6.1

 (  

" 8.9

2.2
1.8
1.5
2.2
5.6

A. t;

3.9 
3.6
*(4

5.5
2. '8

-x?to.

1.9
1.6
1.6
1.5
1.4

...1.4
4.2
fi n
5.6
5.2

  :5.7
5.1
5.04.7-!
6,8

4.8
, 4.5

4.2
4.0
4.0

3.8 
3.6
3.5,
313
3.3

3.2
,3.1 
3.1

, _

,Mar.

11
10.0
4.5
5.1
5.8

3.9
3.6
3.2
2.9

2.3
2.22:$'
3.5

6.2
4.5
2.8
2.'4
2.9

6.2
3.81

12.1
10/8
6.0

    4 o  

3.8 
6.1

11.5
9.6
4.6

Apr.

4.4
4.4
4.6
7.7
6.1

3.7
9.3

10.8
7.6
3.6

3.9
4.2
4.1
3.6
3,3

3.2
3.2

' 3.0
3.^
2.8

5.0 
3.6
A   «>

ft
7.2

4.6
5.4 
3.8

'3.1
Q 0

May.

3.0
 2.8
4.4
2.8
3.0

3.7

4.7
2.8

2.6
'H

6.3
3.4

3.3 
3.6

.2-7
2.7
4. 7'

9 fi

2.5 
6.4

: 7. fl  
6.6
5.1

June.

3.4
5.5
3.2
3.0
2.7

2.6
2.8
2.7
2.5
2.4

2.3
73

10.8
4.6
3.5

: 3.0
5.2.
3.0

, 3.7
2.9

2.7 
3.0
2.7
2.9
3.0

3.3
2.8 
3.2

* 5.4
4.1

iN»TE,r-No records where discharge is not given except Nov. 17 to Dec. 5 wlien Japer was slipping on 
dhim of recorder causing irregular time record. Discharge in million gallons per day estimated to this 
period from condensed graph and one measurement as follows: Nov. 17-24, 7.8; Nov. 25-50,1.0; Dec. 1-5 
0,7. No estimate for periods of no record,  



M<^kly disi&arge c/>Anahol& diM Mov^^KamitA

. -, ..,  -' f 

smooth. '-': ' ''

Oct ober . . . ..', '. ......................
November ..: ,? .......,,.......;......
February. ...,........>.........;.;.. 
April.......,,.....,;..-..............
/Soe. .......,.........'.............:

Discharge.

Million gallons peir'di^''

Masimum.

ia-i
6.8 

10.8 
10.8

Minimum.

1.2

1/4
  2.8 

2.4

Mean.

- -5. 60 
5.13 

-   3.79 
-   4.«2 

  3.67

Second- 
feet 

(mean).

8.66 
7.94 S.-86- 

 7.-4S
 5%68.1

Total njn-off,-

Million 
gallons.

IT..  ' U > "
 f ---.:J'*'tM- 
.f.;K. ^

' 106.. .-.-.jag

:,,M ^

.-«*«>

1 Acre- 
feet.

t, ,,. fj

KALIHIWAI RIVER NEAR HANALEI, KATTAI.

r. At eievafton -700 lee%;! 
about 9 miles southeast of Hanalei. ~'" *' 

RECOSDS AVAILABLE . March 13,1914, to June 30, 1921.
GJteE.-MSievenSi Continuous wMer-stsige reedrder. '"* v 'v" '" /J ""' l ' x '" 1 
DrscHAEGE MBA8UEEMENT8. ^Made by wading or from footbridge. 
CHANNS^ AN» ^ONTBOE. One.chanriel at all stages^ straight fop JDO fe^t above atfd |0 

fee^ below* gage j^etjrrent'^luggish at lo^f stages; right bap*fc'^ow;a*ad woodedj lejft 
bank a high and nearly vertical cliff. Control- composed of large boulders; fJairly

l&ximu|a stag^/.recorded during y^r, 7.&lffeet at 6 a; Qi. 
January 8 tdischaige, approximately 1,850 million gallons, perday or 2,860 second- 
feet). Flood of January 18 probably exceeded 'this but there is no record fo¥ that 
day; minimum stage recorded, 0:22 foot 1 a. ml March 15 ̂ ^schari;e, ft.5 milliqh 
gallons pertday or 10.1 seoomd-feet). ; . 'i   'n  "'".*' '.      ' 

1814-19^; Maximum ^age ijecordedi, 14.4 )eet at 6.30 j^. m;. September 2& 
1914 (discharge, computed frpm extension of .rating curve,, approximately 4,000 
million gallons per ;day, or 6,20tt^ecoEJdi-feet); minimum flojy recorded. 0.58 fboit 
8 a. ?n. February 22, 1920 (discharge, 5!amillio^:gallons per^y or^ second-feet);. 

DIVEBSIONS.

fp determine leasibifity of h|gh-fevel diVfrsipi;r.tn connectiolft 
witil Territorial project relative 'to Hanalei Jfy^er. ' J,. ;:; ; ( '; ;; 

Part of flow is diverted below station for irrigation; of rice and taro. 
ACCUEA<JY.   Stege-disdiarge relation not ^permanent. ItThreel^ratilg: curves were 

used; one effective- July 1 to 11; one effective 3uly J2;io January 7;.and tiie oth«?r 
effective January 8 to March 23. Shifting-control method .was used March '2A to 
June 30. All rating curves fairly well defined ['below 70 million gsetiona per 'day. 
Operation of water-stage recorder satisfactory except August 30 to September 19 
and January 16 to March 2. Records good when water-stage recorder was operat­ 
ing.

55968  24  WSF 535    4



SURFACE WATER STTPPliY Otf HAWAII, 1920-21.

Discharge measurement* of Kalihiwai River near Banatei, Kauai, during the year ending
June 30,1981. ,

Date.

July 12
Aug. 18
Sept. 20
Oct. 26
Dec. 5
Jan. 11
Mar. 8
May 4

 

Made by  ,

.....do..........................................................
B. F. Rush............... .......................................
.....do..........................................................
.....do..........................................................
.. . .do........................... ...............................
W. C. Bensbaw...... ..........................................
B. F. Bush...............................'......................

(feet).

0.98
1.11
.98

1.00
1.29
1.44
.34
.53

Disci

Second- 
feet.

24.4
34
24.8
25.5
47
87id. 2
24.3

large.

Million 
gallons 

per day.

15. 8
22
16.0
16.6
30.5
56
8.5

15.7

Discharge, in million gallons per day, ofKaMhiwai River -pear ffonalei, J£auai} for the year
ending June $0,1921. '.'

Day.

1...........2 s  '->  
............4.;.........
5;..;.. .-.... 

6...........
7,.,.......

fcj.,... ......
10...........

u...........
19

13..........'.
14...,.15.%..:.'.....
16...........
17.. k ..J......
18......*.....w.1.::...  .-..-.
20...........

21...........
22...........
28.;.........
24
25...........

2627.......''."''

28...... ../...
291..........
30...;.. *...-*'
31...........

July.

: 13,4

11.4
1U4
10.1
8.9

8.6
14.2
9.5
8.3

23

55
22
17.0

., ' ,
87
16.4

' 14,3
16.1

18.2
13.4
12.2^
11.3
11.6

19.6
18.6

. 54
32
,22 "
22

Aug.

,22
18.6
ID n

' 24

17 8

16.1
16.1
16.4
14.9

K.1
10 fi

34
15.8 
15.S

; 14.6
21
29
16.7
27

42
21" 52
66
67
74 "

?s
M'26 ""'

Sept.

  '^

........
., ,

i
16.7

15.8
16.4
17.0
19 4
29

24
18.2
34. a
1C 6

. 14i6

Oct.

12.5  09

21
15.2
18.4
18 i

.45 -
41

, 17.0
J5.8

15.5
' Q7

17.0
16.1'43' '

31>3&
26

144:
(Mt

48
27

-21
21
17.0

20.0
27
ifl 4
10.4
15.2
26

^pv.

,34
25
35
$
18.2

22
66
40
22
33

21
17.4
15.2
14.6 
14.0

12.!8
11. t
15.0
68
30

64
30 .
-28-
47
45

50
34
26
64
46

Dec.

25
22
26
23
25

33
36
61'28 "
34

32
118
225
55 
34

26
  '.22 .

19.8
17:8
16.4

15.5
49

132
184 -
42

27
21
19.0
22
18.2
16.7

Jan.

18.6
27
35
81'88

84
72

247
104
54

.49
70

150
302 
575

'  !

M$r.

10.3
11.9
10.5

Z.7
7.4

7.2
7.0
6.8

, 6.7 
7.0

18.9
12.1
9.0
7.7
7.7

18.4
10.7
65
74
19

1412^
14
46'76
23

Apr.,

17
14
12
14
29

13
29
86
34

. 20

16
15'14

. 12 
12

12
13.
12

1 12
. 15

17
15
16

..; 37
,26

' 26' " 56
26
25
34

May.

21
19

  ' 28
16
17

'16

14
13

'13
12,

12
12m

, 15 
12

12
12
15-

-21
15

19
16"'14'

,,. 14.
16

14
13

. 23
20
18

.. J5

Jane.

14
16
15
13
12

12
13
12
12
11

11
24
40
17 
16

14
22
14
14
12

11
11
10
11
12

12
12
12
14
13



I&LAKD OS

Monthly <$sekarge o iper near, ganoid,
mi. "

% yew enditnffk Ju^e SQ*

Month.

July................................

October ..    

March..............................
April...............................
lSy,...............,..,......v*...

Discharge.

Million gallons per day.

Maximum,

55 
74

144 
68 

225

76 
86 
28 
40

T^it^-miim.

8.3 
13.1 
14.3 
12. 6 
11.9 
15.5

6.7 
12 
12- 
10

6.7

Mean.

19.5 
27.6 
28.8 
30.2 
32.4 
46.0 

122 
12.5 
20.1 
22.6 
15.8 
14.4

32.9

Second- 
feet 

(mean).

30.2 
42.7 
44.6 
46.7 
50.1 
71.2. 

189 
19.3 
31.1 
35.0 
24.4 
22.3

50.9

Total run-off.

Million 
gallons.

,604 
855. 
864 
936 

,;971 
1,430 

: 5,780* 
350 
622 
678 
491 

' 432

12,000

Acre- 
feet.

1,860 
2,630 
2,660 
2,870 
2,980 
4,380

1'070 
1,910 
2,080 
1,500 
L330

36,900

WAIOU STREAM BEAR HAJTALBI, KAtfAI.

LOCATION.   3 miles above mouth -of stream and 4 miles from Hanalei.
RECORDS , AVAiiU.BL3E.~July; I,i914,i to June 30,^1921. Data fro& December 19,

' 1916, to June 30, 191&, Have been revised in Water-Supply ;Paper-515. 
GA&E.   Stevens"water-stage recorder. , , 
DISCHARGE MEASUREMENTS.   Made by Jwading or from cable at gage! 
CHANNEL AND coNTROt.-One chjanneFat alir stages; straight tor 30 leet above and

20 feet below gage; right bank steep, left bank slopes gently. Control composed
of boulder^;' shifting. ' < " '  

EXTREMES OF OTscHARGB.-^-Maximum ftagg recorded during year, 5;88 feet at 12.30
p. m; January 16 (discharge, 880 million gallons per day or 1,3^0 second-feet).
minimum stage recorded, 0,94 foot from 2 to 5 p. m. July 6 (discharge, 5.5 million 

. gaUonsper day or 8.5'seeond:leet;K;; . , .« 
. 1914-192ic Maximum stage recorded, 6115 feet alt 6.30 a; m. December 19, 19X6

(discharge, computed from extension of rating curve, approximately 955 million 
*\ gallons per' day or 1,480 second-feet); minimum' stage recorded, 0.6 foot July 22j

1914  (discharge, 2.0 million gallons per day or 3J second-feet).

REGULATION.   None.
OBJECT OF STATION.   To determine feasibility of high-level diversions, in connec­ 

tion Mth .Territorial Hanalei River project. Territorial land and water.
UTILIZATION.   Small part of flow is diverted for irrigation of rice and taro.
ACCTJRACT.   Stage-discharge relation not permanent. Rating curve used July 1 to

: January 16 well defined below 80 million gallons per day a»4 rating oiirye, used
January 17 to June 30 :well defined below 60 million gallons pei1 day. Operation^
of water-stage recorder satisfactory, except July 21-29 and August 21 to Septem­
ber 18. Records fair when water-stage recorder was operating.



SUKFACE WATEft SUPPLY 'OF' HAWAII, 1920-21.

Discharge measurement^ of 'Waioli fetveffittnfar Samctki,^
June $0> 1921.

tke year «w*8

Date.

July 19
It tier ' 1A.

flfeA   Q

Jan. 12

Mfry'12

  ,. ... '

Madeby-^ -, , . <',:

B.*. Bush.... :........<:...,.......;............."...............
......Ao........ .'......... ..;,...... >.;<.............. >,....*.*r.
.....do.......:.:'..........:....................:............-..
.....do.. ........ I.. ...... ......... .:.............:..............
W.C.'Rensb^vrA........ '..;..,.... '.:...........^,..............

height 
(feet).

1.22
1.20
1.18-

... 1.24,
. 1.26

1.88
1.59
1.50

Disci:

Second- 
feet.

13.4
. 16.4

. 16.S
... .16.9, na

55
16.3
16.0

targe.

Maitoa 
gallons 

per day.

8.7
MI- e.* »

<- .; i«.'M(.9
''i^'l-kl'

o> 8ft.
. 10.6'

... :A/J

Dfacharge, -in million <fa}lons p& day, of Waioli Stream near Banalei, JtTawa*) /or the yea¥ 
.'" ending Jyne3(j, 192J. . <o.  

Day. July. Aug. Sept. Oct. Nov. Dec.
^3^W

Jan. Feb. Mar. Apr. May. June.

4.......
5.......

18..
17..
18..
19..
20..

10..8

5.6

,,«««? 
19..3

38
19.8
34.
12.9
15.8
30 '
25
11.3
10-8 
12^0

12.3
11,0

-,12,7

11 
9 . 
8.2

c-**

8.4 
19^2 
21,
9.6 

11.7

10.6
16.6
18.6
 9.4

26..............
27.:............
28..............
29..............
30..............
31..............

14.7. 
12.9

9-4 
, 11-5

9.6 
12.'3 
1.5.4 
23

15
9.8
7-8

10.4
10.6

.7.6

li
13.3

9.6
29

11-3
88-i'

'39. 
41 
19.2

, Jf:' '' 

11,5

18.3
10.8

11.8
20.0
13.2
9:4

22 
19-5

U.3
. f 9.4,

13.3

15.7
11.3

8L.4

7:8 
7.6 
9.6 

31

17.8

42

38
26
16.0- 68'  
30 :,

14.1

fi:3 
21

18.5
35.,
51

24
106
1|7 ,,
Is
.'17.4

13.2 
11.5 
10.8 
10:1 
9.6

f.4 
9.8

28

14.1 
Jtl.4 
10-6 
11.0u.a
10.3

,12.6

,19; 2

-m

42 ,
115
36 '

31
58

495' 

#3, ,

103
S3-

26 
17-5 

1:15.0 
14.4 
96

51 
54.. 
21, 
15^Sr

20.0 
1ft. 0 
13.3 
12.8 

,lf&

11-..7; 
11.7 
11.6 
11..2 
11..0

il.2 
11.5 
11.2 
ll.K)

11.?
li,5;

12.0 
11.0. 
1%&

10.8

io!s
11.0

11.0

43.0

16.0 
19.-8

16.0 

ft?

,M.i8

ilia
29

>i£e
.#f

14.'4'

17.5'

14.1
14.7

16.3

m

87 
11S '

14.4 'Mil

§5.0 
fi.4 
13:9

14.1

26
17.8

15.6 

Ht-4

11.5

17.8
11.7

 17.2 
13.6

10.8 
11.6 
9.fl

9/2

9; 4

4

22  , 
15.3

* W'^

13.5 

W4

12.5
42

16.3

11.7
12.8
10.1

, 9.0
8.8

. 8.0
7.4-

"Vf 

f& 
7.8 
9.4

' Nb*E. No record afid dischargfe iii million gallons pier day estimated by Wmpfiriaon with fWwiof aenr-by 
itreain? a? follow^iJuJl K~&> s Wf J^lyf?6^, 20; A^g.^Hl,^; Sepf.,!^ Bj-Sept, fl^ii,.^,,!^. 15-
*"t 24. * p



Waioli Stream K&tai, fat1 the year vn&mg

  -V. ' ^MOjjth. ";£'" " '

My...... A,... .....ii.. ........'...
Sjajrftajriber

October '  

December ..........................

March..............................
April...............................
May,.. ..*....--,,....,..... ........

Discharge.

Million gallons per dayt "

Maximum.

38

82 
73 

137 
495 

20.0 
127 
118

'.'"  ''$ '

495

Minimum

5.6 
8.2 
7.8 
7.6 
7.6 
9.4 

12.6 
10.8 
10.6 
12.5

- ' £ 8 
r 6. 4

5.6

Mean.

- 147 
19.7 
19.8 
21,7 

 24.1 
29.1 
86.8 
12.0 
27.3 
24.8 
12.8i'4a-

25.7

Second- 
feet 

(mean).

  22.7
30,6 30.6
33.6 

  37,3 
45.0 

  134 18.-6.' 
42.2 
38.4 

- 19.8kr
39.8

Total run-off.

Million 
gallons.

.. -"'455 
611 

' 693 
"   672 

"Z22 
902 

2,690 '&7 
846 743'

.' -, 896 v .^g,

9,390

Acre- 
feet.

1,400 
' If&tov,-m

2,060 
   2,220 

2770 
8,260 
IJOSO 
2,600 
2,280

28,800

LT7HAHAI RIVER HEAR HANALEI, KAUAI.

i$lea abdve mouth arid 10 miles by road and trail from Hanalei. 
RECORDS- AVAILABLE .---May 23, 191f ? to Octobe* 11, 1917, andSJuly 1, 1920, to June

> 30,1921. ' ' ;   
GAGE.  ̂ teveas (Continuous water-stage recordet. , ,.., 
DISCHARGE M^suEEitENTs.   Made by wading or f rom <Sible>  ;" 
CHANNEii ANI> JWNTROI-.   One channel at«ll stages; stiaightlor 350 feet above and 

150 feet below station; stream bed large bottfders and cobblestones; right bank 
high and; 1*rticaJi left bank low, wooded, and aRjping. 'Control composed of; 
large boulders. Snifting. -   

EXTREM»S OF I?|SCHASOB.  1914-M17, 1920/-~1921:/Maximum stage reosrded, 5.45 feet 
at 2.50 p. m. January 8, 1921 (discharge, about 1,620 million gallons per day or 

i 2,510^ second-feet).;' This was probably exceeded by the flood of January 16, 192^! 
but^ecord& was Hot operating that day. Minimum; stage recorded, 1.20 feet at 
11 avin. August 16j 1920 (discharge, 26 millbn gallon* per day or 4& second-feet).

CtejEcr <WP STATOON.   To determine feasibility of high-level diversions ia cooperation 
with Territorial Hanalei River pro'jex:t.

tfotLEZAtioN .  Small part of flow is used for irrigation of rice and taro. -:;
AGCUBACT.   Stage-dischsftrge relation not permanent. Sating :curveis' well defined 

below 80 tuition gallons per day and fairly well defined up to 400 million gallons 
per day. From July 1, 1920, to February 18, 1921, intake located in edge of 
control where effect of shifts was not same as in pool above. Shifting-control 
tfethod u^iad liased 6n': recorder indicated , gage heights., February 18 to 28, , 
staff gage readings! February 28, recorder installed above contrei, July 1 to 
17 and January l£ to February S8 recorder not operating. July 18 to 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.



50 SURFACE WATER SUPHLY'OE HAWAII, 1920-21.

Discharge measurement* of Lumahai River near Banalei, Kauai, during ike year ending
June SO,

Date.

July 15 
18 

Aug. 13 
Sept. 18 
Oct. 23 
Dec. 4 
Jan. 13 
Feb. 26 
May 11

Made by 

.... Ao. ............ ̂ .... ................... ......^.... .........

.....Ao.......: t .:. .............................................

B. F. Rush....................................................
.....do.........................................................
.....do.........................................................
.....do.........-........-..   ................................

(feet).

1.84 
1.38 
1.92 
1.54 
1.39 
1.48 
2.01 
.75 
.74

Discharge.

Secaad-
feet.

115 
52 

124 
69 
59 
77 

160 
52 
51

Million 
gallons 

per day.

74 
33.5 
80 
44.5 
38 
50 

103 
,33.3 
. 3$,

Discharge, m million gallons, per day, of Lumahai River near Hanalei, £:auai, far the
year ending June 30, 1921.

Day.

1. .........
2..........
3..........
4..........
5..........

8..........
7..........

9... .......
10. ...... ...

a..*......,.
12..........
13..........
14.,,.......-is:.........
14,'.. .......
17.. ........
18..........
19..........
20..........

21..........
22..........
23..........
24.,..,.,..,.
25..........

26..........
27..........

29
30.........'.
31....,..,..

Aug.

r ? . 

66
OA

on

'29
39
56
11

lift

179
73
94

206
86

154
71
64
44
38
36

Sept.

40
4S
,50
43
34

69
1Q9

. 66
131
120

142
142

179
56
44
OQ

38

34
32
40
46
73

38
r 1f>

33'34

Oct.

on

71
38
Q1

ttfl

44
1OA

f^>

34
11

33
fiA
W
38

fteO

'120
166
.80
102

RQ

46
40
52
37
en

71
43
36  y?
63

Nov.

80
68

' .86
45
36

46
370
268

1Q
154

. 71
51
43
40
OQ

36
34

, 36
Oft

66

120
71
71

102
179

143
86
Of

268'166

Dec.

63' 54'
54
46
80

- 86
', HI.

' 268
2%)
170

.102
QOC

500
 2Q6.

86

47
39
35
qo

31

v\
39

236
jftfl

Q4

,, 43
' x4

ai

32
3f
30

Jan.

, 33
46

,? 38-
sfbi
460

'424
.301 '
620
385
192

166.
236

.........
«.': '

Feb.

t

: 36

36.35'

35
35
35
35
34

34
35
fl4

Mar.

189
* 366

,.., 70
86
67

56
. .47

43
41
39.

'' ' 70
. 38

» - 37'
36
36

113
63
44gQ

V, 47

66
43

438
. 132

; 59

45
4O

. 160
388
392

89

Apr.

43
45

153

1 132
  . 32*
' 4M

'   568
.,77

  '57
52
62

  ,47' 4S

72
49
43,
41

-. i 47

47
43
43

' Qd
62

67
91

i   48'
72" i 58 ;

-  - 1

May.

42
39

;. , 79.
44

 Vfc

'43
-' . fcQ-

36
  ' ' 36

34
  ,33

33
  38

3S,33'

' 8232'
32in

. 33,
   554

2532'
81
30

30
30
04

53v 44"
. 35

June.

- 33
35

412
32

- 30

30
31
32'80
30

:<?. 30
95

  < 126
5ft'40

35
 - 46

.4 35
36

, 33

" n
.-, 3d

1 33
82-
33

v 36
, .37

4611 36

'

Nora. July 1 to Aug. 12 string on Soat subject to diurnal expansion, and contrition;- discharge in 
million gallons pet day averaged as follows: July 1-9," 25; July 10-19, 80; July 20-25; 30; July 26-31, 50; 
Aug. 1-2, 50: Aug. 3-12, 35. No record and. discharge in njillion gallons per day estimated as follows: 
Sept. 13-15, 75; Jan, 13-24, 520; Jan. 25-29,130; Jan. 30-31, 85; Feb. 1-J4,40; Fejk 15-17, 43.



ffit:

Monthly discharge of Lumahai River near ]j$wlei, Kwai, for (he year endvny June SO,
mi.

Month.

July..............................

September. ... ....................
October...........................
November. ........................

March.............................
April..............................
May ..*. ..* ........ .... . .

TYtA 7AA11

Discharge. ]-: '

Million gallons per day,.

Maximum.

206 
192 
252 
370 
500

438 
464

Z9 
126

Mlptttumv

32 
30 
8)4 
30 
33 

, 34 
36 
41 
30 
SO

. M«saja...

, 48,5
61.2 
69.0 
68.7 
99.9 

.117. '330 ' 
,, 38.3 

105 
S8.4 
37,7, 
39.'7

92.6

Second- 
, .<eet.^ 
(mean).
/ I [.5

?75.0.
94.7 

107 
106 

 " 155- ' 
, 181 
1 511 

, , 59.3 
162 
187 . , 

5JS.3. 
61.*

t,. .; Total ruBrOfl., ..-. ;

Hfiuaa 
galloas.

^ r>  ,  i\ :

  2*070 
2,130 

 i .^3;000

: ^B
; sfl i4^ }- ; f1d^80o'

Acre-' ", 
    feet. = ---''

4,610-'  " ''*;«»  
,4,850 

" «'540 
.« 0^200- 

11.100 
>l< 81400 

3,290 
9,990 

:>.t,.-f»,140

"- * io*,ooo
.,j;;t' '

  . . MISCELLANEOUS MEASUREMENT.^ ,'"',/  ""' . . . ,>"'

Measurement of streams and ditckes oh the Island of. Kiauai at 
points other than regular gaging stations ate listed-below. i w^*

'>  > Miscellaneous measurements on Kami during,the year .ending June $Q,,
'. i ,,   r ' ' , , , . . , J . . '   . . 1

Date.

July 27 
Aug. 22 
Sept. 30, 
July 28

July 29 
Aug. 24 
Sept. 28 
Nov. 5 
Jan. 25 
Mar. 16 
May 7 
July 27 
Aug. 22 
Sept. 80 
Nov.. 8 
Dec. 15 
Jan. 28 
Mar. 18 
Sept. 29 
Jan. 26 
Mar, 17 
May 8 
May 20 
July 20 
Aug. 20 
Sept. 21 
Oct. 22 
July 12

Aug>4« 
Oct. 9 
Nov. 20 
Jan. 11 
Mar. 7 
May 19

Stream.

Wftlahnlo... '...,..i.. 758?.; :.:::::::
.....do*..,,........;
Mohihi,.... .......

.....do............. 
'.....do.............
.....do.,,i,. ....... 
.....do............. 
.....do............. 
.....do..... ........ 
.....do............. 
Rode;...... ......
.....do............. 
.....do............. 
.....do............. 
.....do............. 
.....dd....... ...... 
.....do............. 
Kawaiffi.. ........
.....do.............
.....do.............
.....do.............

Kapaa River, ..... 
.....do............. 
.....do............. 
.....do............. 
Hanalei River,....

..'...d6wv ........u. 

.....do..... .., .»..

.....do.......;..... 

.....do............. 

.....do............. 

.....do.............

Tributary to 

WataeaRiVjer,,,. 
.....do......:......
,..4,,rtta.-..,...;..i.-i 
.....do.............

..: ,.,dQ....... ...... 

.....do..............

.;..ido.. ...... -.'<.. 

.....do............. 

.....do............. 

.....do............. 

.....do.............

.....do...........:.

.....do............. 

.....do............. 

.....do............. 

.....do............. 

.....do............. 
Koaie Stream..... 

.....do.............

.....do.............

.....do.............
Wailua River..... 
Pacific Ocean..... 
.....do............. 
.....do............. 
.....do............. 
.....do.............

.....do............. 

.....dol............ 

.....do!..... ....... 

.....do............. 

.....do............. 

.....do.............

Locality.

.. '    < ,<i "' M ' I»';i,,:   .!
Near Waimea...,.,....,. .... .ST??... :.....  ::...
Elevation 3,500 feet, near 

Waimea. ' ' i. ' 
.....dq..... r , ................

;.... do:.......... (j,.... ..-.-.,. 
.....do....................... 
.....do....................... 
.....do....................... 
.....do........................

. ....dov^...- ............. ... 

.....do....................... 

.....do....................... 

.....do....................... 

.....do....................... 

.....do....................... 
Trail crossing near Waimea.

.....do.......................

.....do.......................

.....do....................... 

.....d6....................... 

.....dd....... ................ 
Elevation 625 feet, near 

Hanalei. 
.....do....................... 
.....do....................... 
.....do............:.......... 
.....do....................... 
.....do....................... 
.....do.......................

iiFe^

ifl
;:.P

." -1*41^  ,,v<g^
,1.34 

1.34 
1.74 
1.86 
1.19 3.-0&- 
2.55 
2.49 
3,59 
2.83 
3.58 
2.68

2.14

tft1.811' 
.93

1.16.sL.93" 
1.50
.84 

1.16

 Dte- S 
cbargifc

S*c.-ft.
m § ;81 "' 

^'«&i*
, 3.A' 9 A" 

#. o .
14.4 
5.2 
3.7 

MJ* n 
50 
38 

225 , 
71 

115 
34 
1.4 
9.4 
5*2 
1.9 
4.9 

15.1
i'fl

;»,:.
70. 

102

ffCulOD& r
pVday.-

*'& > 

i} ^*-8 
.75

'., '.-if-' 

 " 19.1 
,.,',1.95 

1.85"iS
2.4 

 - 12; $ \ 
32.5 
24.6 

145 
46 
74 
22 

.9 6.1! 
3.4 
1.25 
3.2 
9.8

i»i
15? 47;-/»:.^ 'S3 :-/:

«*^ .$**
45- 
66

NOTE. Measurements on Waiahulu and Koaie streams and on Kapaa and Hanalei Rivers were made 
at former gaging stations.



SURFACE WATER $V$PUT *>f$BaKWAIL9 1920-21.

KALIHI STREAM NEAR HONOLULU, OAHTT.

Kioi Pool, three-eighths mile above Catholic orphanage, 3 miles up 
Kalihi Road from King Street car line, and 5 miles north of Honolulu post office. 

RECORDS AVATLA^XE. September 6, 1913? to Jane 30, 1921.
GAGE,r Gurle|Sfr 7-day water-stage recorder installed June 25, 1918. Friez recorder in 

use September 8 to November 22, Bl3, and Gurley printing recorder December 
4, 1913, to June 25, 1918. 

v.ij-_ by wading or from footbridge 500 feet above

CHANNEL ANB coNTHOi/,~-Water drops over a 10-foot fall into pool at gage. Channel 
.is solid fock> with steep, high banfc$> two channels for gage heights of 6 fee.t'aJsd* 
'/'over. H^h-water/control, solid rock; low-water control, concrete dam cost,

.pleted Jaauary y, 1919. . '.'. .'. .,/ 
EXTREMES o> DISCHARGE. Maoiiipum stage during year determined from flood marfy,-.

J-4 feet Jaraiary 16 (discharge, estimated at 1,250 million gallons jjejr day or
1,930 second-feet); minimum stage recorded during year, 2.84 feet at 8 p. m.
June 28 (discharge, 0.7 million gallons per day or l.ljsecond-feet).

1913-1921: ifeximum stage^ recorded,' January 1&, 1921; minimum discharge 
' rfectwdfiS, 2i80 feet several times betweeru February 27 and.March 5, 1920-{dis-

DIVERSIONS. Catholic orphanage diverts water for domestic use into a 4-inch pipe 
(which is reduced by several stagfes to 1 inch at the outlet) at a dam aboiM 300 
feet above the station. Dam was installed May, 1920. Prior to this there were 
<n£ divisions above station. ,
'' ite- - '7. Kotie. '"' ' ' ' ' ' '

OBJECT OF STATION, To determine feasibility of using stream to augment water
supply of city of Honolulu. Part of water rises on territorial lands. 

UTILIZATION; J&rt of water diverted 400 feet below station for powef d^elopajent;
.!; ifemainiBg kw-water flow is diverted further downstteaia for irrigation of ta»o/ 

AccuRACT.-^-Stage-dischaige relation permanent. Rating curve well defined between 
" 1 and 1^50 million gallons per day. Operation of waters-stage recorder s^tfefactar^.. 
Januajry 15 to February 10, corrections made for obstructed channel. Records

,:.,gOod.- J ' ^ .' . ".- .,,-' 

Discharge measurements of Kalihi S&eam «fceor IJbnolulUjOahu, during the ywr endiitg
<

Date.

Atfg. 13
Sept. 17 
OA.,.15
Nov. 19 
Dec. 24 
Jan. 14 
Feb.: 10 
Juns.as

" Jfade'by  ,

.....'dto..... ..................... ....................   .....:...

.....do..............V............. .........;....................

. ...<Jo.. ........................................................

(fefet).

2.90 
2.98 
3.30 
2.94 
3.93 
6.70 
3.44 
2.85

Discbaorge, \,h

iSecond- 
%t.

1x26 
2.6 
8.2 
2.f 

32 
2H 

6.7 
1.15

MiHion ' 
gallons 

per day.  

0,8 
1.7 
5.3 
1.7S 

20.6 
186- 

4.*' 
,W.



> .' ' /.'ISLAND'

Discharge, in million
year ending June SO, 1921.

Day.

j
3!!'!""!""!

4*.. :.......... 
5..............

7
A

9...,.........*

ii ''   '"'
12.......:..uL
13..............
14..............
15..............

16.............. 
17.. .............
18.... ......1..:
1Q i
20............... 

21..............
22..............

24.............. 
25..............

26..............

29..........'.....

30..............
31.V... .........

July.

1.0
. 1.0 

1.0

LO

.9

.9JLO.
to

' 1.5

1,0
60
5.2
2.6
1 9

1.6 
L6
1.5

1.6
1 8

1.3 
1.3

1.4

,'ll.

1 O

1.1

Aug.

1.1
I.Q 
1,5  -in
1.0

1,0
1.01.0'
.9

.9
1,1
1.0
2.5

1.0.' 
1,0

«
i.i
1.8

4v8
3.2 
3.5

3.0
- 4,8. 

3.4 
*.5*>
2.1,
10

Sept.

2.3n
I>.7 
1.6

to
R

;2:#
2.2
2.1

3.1
2.7
2.7
2.4
2.2

'l.9

1.8
1.7

1.7
1.6
Lft
1.6 
1.7

1.6

1.4

UA

Oct.

1.4

1 Q
"11 

1.4

4.3
2 7
1.8

"1 8'
: - r

' i iv
1.9
1.7
3 . *t

.. 2.0

2.8
. 3.5

2.2

9 St
1.8

1.7
1.7
'iff

I 2.0

, 1.7
3.5

JJov.

2.4
. 2.1- 

2.9
2.0
1.7

2.0
1.7
4.2
2.6
2.0

10-1
1.5
1.5
1 4

'1.4'
1' Q

.1.5
3.3 

9 2
10.8

: 3.5
3.5 SU'

tff
C« 
6.4
J O
5.0

",. -.

Pec.

3.8

2.8.
* 3.1

2 0

4,2
4 Q

11.9
7.2
4; 9

4.0
3.8

59
8.2

4-.91 
40

r 3.9
-*» Q

.3.3
J.t>
50
53 

8.6
"" 5.5 

A a
4.4
4.0

Janl.

3.9
 -&», 

3.9 s:*
10.2

7.8
15.8
9.5,
6.3

5.2
5.0
9.4

144

r , _ ,. .

17 0J 14.-5

11.0 
80

32 
^14.5

IS. 5
10.5
,\

Feb.

8.9

'. 7.2
7.1 
6.2

6.2
5.6

. 5.0
,.4,8.

4.2

3.8

3.0
3.0
9 a

fi.T<- 
2.6
3.8
8-1.
2.7 

3.2
2.7

2.4

2.1'

L9

'Mar.' '

^'Q
2.0 
1.8^ '!'.« 

. 1.6
1.6

-l.«
-,.-1.5,

1.5

1.5
1.8
1.&

. -1.-8'

. 1.5
L2

1.1

' i W
-f J, g

11
i.2
la
1.0
i.i
1.2

Apr

Li
KO: 

.1.01.0- 
. 1,0.
 -M

. 1.0
' ».9

1.3'

1.1

1 0
I «

.9
,. .9

- klB

1.8.. Al- 
l.,6

  il*8s '

May.

i '2 ~
.210

- Lit

' 4vTl
3.2

, 1.7

... 1.4

tt
- 'liV

1 3*
' t'i »<

4l>^

1.1
,-ljfc

* 4 i' S :

^^i

1 o'tt

June* -< '' " ',' > i

' ifl.
, 1*0
' 1.0

1.0
1.2

> 1.0
., .9

.9

r .9
" 1.0

1.0
Q

.9
'." '-9

.>f- 1.1

, .9
.8

.8 

.8

'",'"!'"!» 
; 1.1

  

NOTE.  Jan. 15-20, no record; May 20-21, clock stopped and graph estimated from range of 
weather record*. May 25-28 clock.stopped and discharge intjerpicdated. , . , ^ : ; . n

Monthly discharge of Kiti/tM Sfream near Hotidfulu, Oahu, for the year ending June
1921.

SO,.

Month.

July.... ..i.. ........................

January .............................

March...............................
April  ......................... ....
May.................................

Discharge* ,

Million gallons per day.

Maximum.

60 
4.8 
5.8 
4.3 

10.8 
59

8.9 
2.6 
3.5 
4.1 
1.2

Minimum.

0.9 
.9 

1.4 
1.4 
1.3 
2.8 
3.4 
1.9 
1.0 
.9 

1.1 
.8

MW.

3.40 
1. 75 
2.07 
2. 21 
3.33 

10.0

4.03 
1.47 
1.27 
1.71 
.95

Second- 
feet 

(mean).

5.26 
2.71 
3.20 
3.42 
5.15 

15.5

6.24 
2.27 
1.96 
2.65 
1.47

Total run-off.

Million 
gallons.

106 
54.2 
62.0 
63.5 

'99.8 
311

113 
" 45.7 

38.2 
53.1 
28.4

Acre- 
feet.

323 
166

951

346

117 
163
88



54 SURFACE WATER SUPPLY OF* HAWAII, 1920-21.

XnruANTJT STREAM BELOW RESERVOIR WO. 8 WASTEWAY, WEAR HONOLTTLU, OAHTT.

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

RECORDS AVAILABLE. October 21, 1913, to January 16, 1921, when station was
destroyed by flood. 

<£AGE. 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. 

DISCHARGE MEASUREMENTS. Low-water discharge measured by 2-foot sharp-crested
weir with end contractions; flood discharge measured by 12-foot sharp-crested
weir with end contractions, which, with small weir, gives total flood discharge.
Both weirs set in concrete. Crest of small weir is 1 foot lower than that of large
weir. The weirs were reconstructed April 10-27, 1914, but original dimensions
were maintained. 

CHANNEL AND CONTROL. Channel is in solid rock; straight fombout 75 feet above
and below weir; banks high and covered with vegetation. ; 

EXTREMES OP DISCHARGE. 1913-1921: Maximum .stage, determined 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). 

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

REGULATION. Amount diverted above station varies. - . 
OBJECT OF STAITON. To determine feasibility of using Nuuanu Stream at this point

to augment .water supply for city of Honolulu. Territorial land, and water. 
UTILIZATION. Station measures the waste water and seepage, from reservoirs Nos.

2, 3, and 4 and the Luakaha weir. This waste water is used for irrigation of taro
and rice.,- . , , . 

ACCURACY. Stage-discharge relation permanent.   Rating curve ' well 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, 
Oahu., during the year ending June SO, 19%1.

Bate.

July 23 
Oef, 29

Made by height
(feet).

0.10 
.07

Discharge.

Second- 
feet.

0.40 
.25

Million 
gallons 

per day.

0.25 
.15



OF OAHtJ.

, in million gallons 
' near

u Stretfm'below
Jun^SO,

^. 2 vmsteivay\

Bay. , ' ,    ( -   

1. ................................. ..........
a.............................................
4.....................,..............i........
5.............................................

6..... .............. ...... .....;!'... .......
V-1-.""  '..   .-   -iV.'....2i»... '.....-..
89::::;;::::;:::;::;:?::::::;:;::;::;:n:::::

ia.. ...... .f.... .......... ......'..ix.^Jiu^-:i2..................................: j........
18.................................... v . ......
14....................................?........
15..,.-.,. ..................... ....,^,.. w .,.

16.......................;..........;.;..:...:.
17.............................................
18..............................................
10 :2c!:::::::::::;:::::::!:::;::::::;::::::::::::::
*u...,...........,,....:..,:.......,!........
22..,...,. .........:...;..............«. .......
23
24...........................,.,......?........
26....................... ; ..v.^.7..i.;v:......

9A-... . .  " ;''"'.   4*:....::::.:::::::::::::::: ::::::;::::::::::
28... ................................. J........
29.............................................
30........ .,:...........,....... .....H . ...,,..
31.................................... ....., 

Jidy,

0.2
.2
;2.
'«

.2

.2
,2

! .2
-.,*. .2.

.2
2.9
.3
.2

, .2
'" '.2
i. .2
! .2
1 .2:    .2
' .2

  2
1 .2

.3

.3
0

! '1
1 .5

I ' ^

! ' '.3

Aug,,

0.3
.3
.4
.31 ' .3

.3

.2
r-2' ' .*
.2

.2

.2

.3

.2

' .2

.2

.2

.2

.g

.2

.5

.4

.5

.4

.4

.3

.2

.4

^Sept.

0.4
.3
.3

' 2

.3

.5

.3

.3; .4

.5

.6

.4

.3
O

.2

.2

.2

.2

.2

.2

.2

.2

.3

.2

.2

.2

,2

<M.

0.3
,4
.3
.2
.2

.2

.2
, -2

.2

.2

.-« 

.«

.3

.2

.4

.4

.4

.4

.3

.2

.2

.2

.2

.2

.2

.2

.2

,2
.2

:Nqv.

.0.2
.2

-. .3
,2
.2

.3

.2
1.9
.3

  <J

' .£*
.2
.2
.2
,2

.2

.2

.2

.2

.3

1.8
2.5
1.1
.7
.7

1.7'

1.2

.7

Dec. .

0.6
.5; .. , i

""' '< 

...»
' '.8 1

1.5
19.3
3.8
2.5

2.1
2.0
1.9
2.4
1.7

2.0
1.8

12.2
19.3
9.3

5.8
4.2
4.0
3.7

i3.&
4.0

Jaa :,

3,3
3.2

< 3:4
2.0
3.7

12.J!
5,1
8.6
6.5
4.6

5.8
4.9
4.

. , : ,*.

NOTE. Dec. 3-9, no record; discharge estimated at 0.8 million gallons per day.

Monthly discharge of Nuuanu Stream below reservoir No. 2 wasteway, near Honolulu, 
Oahut for the ydatr ending June 30,1921.

Monlsh.

My.. .............................

December. ..........................
January 1-13. ..... ..................

Discharge.

Million gallons per day.

Maximuift.

2.6 ' '- B

2iB 
: 19.8

1   ! 
1 . !
,.........j..

.MininnnT^,

0.2 
.2 
.2 
.2 
.2 
.5

 Mean.

0.323 
.277 
.287 
.255 
.607 

3.72

Second- 
feet 

(mean).

0.500 
.429 
.444 
.395 
.939 

2.40

Total run-off.

Million 
gallons.

10:0
8.6
8.6 
7-9 

18.2 
115 
67.3

236

Acre- 
feet.

31 
2ft 
2ft 
24 
56 

354 
207

724,

MAOLE DITCH, H^iEAZ STATION, HEAR HONOLULU, OAHtT.

LOCATION,. In Nuuanu Valley, IfiO'feet from Pali road, opposite reservoir No. 4,- 
into which the ditch empties; 6$ miles from Honolulu post office.

RECORDS AVAILABLE. Octobeor 5, 1917, to January 16, 1921, when station was dis­ 
continued owing to washout of iditch above station.

GAGE. jfiurley '^eMyjwater-ftage recorder. . ; "'*
DISCHABOE MEAStrKBMENTSi ^dade from plank at gage.
CHANNEL AND CONTROL. Ditch is earth cut, with bottom lining of concrete. At 

, the gage a section 50 fe0t,lo»g, 5i feet wide, and 3 feet deep is, constructed of 
concrete, wi& concrete contrti at lower end. ' ' ' >f '
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EXTREMES OF DISCHARGE. 1919-1921: Maxii^um stage recorded, 4,17 fee*\at 3.30 
a. m. January 18,1921 (discharge; 168 firiMiaa gafion^'per dity ©r260 second-feet); 
minimum stage recorded, ditch occasionally dry.

DIVERSIONS. Ditch diverts water from MaxM Stream and a few intermittent streams 
into Nuuanu reservoir No. 4.

REGULATIONS. By head gates. .    -  ;
OBJECT OP STATION .-^To determine amount of water,diverted from. Made Stream ia 

Hillebrand Glen to reservoir No. 4 of City. ' '. r-.
UTILIZATION. City water supply and pow.er development.
ACCURACY. Stage-discharge relation permanent, except during unusually i%h 

stages, when concrete control is not effective on account of large amount of rift 
carried. Bating curve is well defined below-10 million gallons per day. Opera* 
tion of water-stage recorder satisfactory. Records, good for low stages, poor fo» 
high stages.

Discharge measurements of Maole (Kick, makai station, near Honolulu, Oahu, during- 
the year ending June SO, 1921. -

Date.

Aug. 27 
Dee. 17

Made by 

 M.H. Carson.... ....................................... ........

Gage 
height 
(feet). ;

0.29 
.15

.f 
... Discharge.  

Second- 
feet.

0.35 
.1

Million - 
gallons 

per day;'

0.2& 
.<#

Discharge, in million gallons per dafr, of Maple ditch, medeai station, near Honolulu^ 
Oahu, far the" year ending June SO, 1981.

Day.

i... ......... .................. ......^.:.....
2............................................
3............................................
4.................. ..................... y^.:
s... .............. ...........................
B.........................................1..
7................^..........................
8...............;.,..........................
9............................................10....................................;.......

11............................................
12..... .....,.................,......,.:.....;is..........:.................................14....... ......................... ............ife,. ..........................................
18...................................:........
17............................................
IS............................................i»*\fi
2l...........................J->.V,A':....i-.-...
22 . '
231. ..................t...........^......^.. 
24............................................ 
26.............................:........'......

2e' ........."................................:
27f..................................... ' .... 
28............................................
OQ

30............................................
31........................................:...

July.

' a oo

« '

.06

04
98
.2

.01

 .!   
.15 
.01

Aug.

Olbo
.09
.01

.1

' fa

' ':.».

,25, 
-.35'

'.' ' f . 

.ii'lS..-*
oi

Sept.

' 0.09
.01

.15

.6

.02
,01
.01

.2

.2

.62

.01

.01

.08

,.' i v,I£
,. .....
V. -V.i*

' !'. ^.j1 -*

.

-.  ;;! .,

Oct.
. .  ,,:;'/.

6.00
.3
.07

. .15
.07
.01

.01

.3

.01

.03

.01

.1

.08

.02

,*! : '

...,08 
.01

4-.J.-.41 ' J'.0l

' .is

Nov.

0.04
.01
.]
.01

,45'
.01

3.1
.15
.04

.01

.01

.02

.6
- -W'-

1.1
- "v2  
,.;>«i
' '"'.<"
.'; .08:..*?
.....tSfr;

. Dec.

0.07
.03
.03
.05
.03

.2

.3
1.0
.45
.2

.1

.1
IS. 3V' .4"

.15

,08
.07
,D4
.03
.02

K m
.02

 Lj2.'$'' «  
>." > f. " 

.15^ JD6' 
.r, ,.0* ' '1«4
;/ *9

.02' .>',/. .  

Jan.

0.0?
.oa
.04
.02
.3

2.7
.4
.7
.3
.1

-i07,,.w
   '  ]* '

".'.'-is"-

........ r

» ,->,-         '

'-.",!>

I..'.....

i ,* ' "^V *

NOTE.  No record add discharge to HiilHoii gallons t>er day est 
27-28, 0.01. No flow on other days for which discharge if sot ,$jvea.

as follows: Rug. Oct.



Monthly dtfdutrge of

",'- ;''"#,*.

  m.

Month. ^Hp

., ;.'.!*. :» 

Jul*» - r - ' ; " : '"' t:  
Aufhist- " "* '*»?' 
Setfctaftfer.................... ......

November. .........................

Discharge.

Million gallons per day.

Maximum.

9.8 
.35 
.6 
.3 

3.1

,35

Minimum.

0.6o' 
.00

!oo
.00 
.02.

. ...03

Mean.

J ' 0.336 
.062 
.046 
.047 
.336 

. 1 in
. 5..6J8 .

Second- 
feet 

(mean).

0.520 
.096 
.071 
.073 
.520 

2.17 1 
,8,79  

Total run-off.

Million 
gallons.

10.4 
1.91 
1.39 
1.46 

10". 1

160

Acra-
feet.

"''"''32 

6 
4 
4 

31 
rW

4S9

WEST BRAHok 'fcOlNJitTLU, OAHU.

,  At ,^.yersioiji,dan?;^| K.%.^. Sli|?j^'s bun^ilow, 300 fe^fc above hi^iway 
one-^ghth. mile abovie conftttence ^itb. East Branch of Manoa Stream,

and .4 noile^ ^orth^ast of Honolijlu poe£ pffice.
KBCOKP& lA.vAiLABi.B.'r-May 29, 3^13, to Jamiary^l3.r .lft2l- Stetion waa .destroyed 

; by 4<>bd olifanua^ 16, W%1.   '' ! ; ; ., , . .:...,' 
^-ater-fftage recorder/ Watson water-stage recorder in tiafr Juae 17 1^> 

October 20, 1914: xeplaeed October 20, 1914, by, a Friez.water-^tage .recorde*; 
replied Mjajj 9, ^15, by > StjeVjeng 8-ilay water-st^e Vdocacdet? i«plW6d Attgtu$ 
15, 1^17, b^";a Stevens cb^ttauorw wa^er-stagei^eorder; -repkced- April 18, 192(^. 
by iWez water-stage recorder. Vertical staff gage (at different datum) IJSO feet 
upefream.fpQm Mg^ay, j(>l^dge^about'^5 feet above sflaall iwigatioit ditch divert-. 
ing froin ri£ht bank, read from ^iay 2ft, 1913* -to- June 1&, 1914. ; . 

scH4.aoE MBASTiREMBNTS^^Made by wading. ',''.'..,'... '". . ,'.'.'.'. '".'.-'> 
AND iCONT^,pi,.-^-Small masonry., diversion dam with rpUBded crest ac1f; 

a» control, ;jand fcfajos a Jarge fliodet pool in 'the viciMty of the gage- for low an^t 
meduim stage, Reaves and sniall debris lodge oix control and growth. of grass OB- 
sides at tinies affefets th% digeh'arge relation slightly; Channel -clean and con- 
fifled-£n the ."viciin^ty of lS»e gag&.   A short distaace upstream the -Batumi slope -i$, 
steepjoid ehanniel is filled with !feoulders. . , -'..' , , 'i..'". .'.",."'*, 

TREMjie OF 'j)iscHA7ROE.-~Maximil|a st4ge during ;year;, determiaed by levels; 1^» 
fkx>4 marke ,J0.4 leet January ^6 (discharge, estimated at 2,100 million gallon^ 

. .per iday or !3,250i' aecondTfeet) ; minkaum stage iecorjded, 0.96 ]foot .at 6 pi' E&. 
0 j^discha^e, O.|? miition gal^ns per day, pr.p.^8 second;foqt). . , ;

Maxjimum 'fetage reeerded in -Jaatiary, 1921; minimum stage re-. 
corded, December, 1913 (discharge, olds million'gallons per day or 0.08 second-'

DIVERSIONS.   ̂
.EEGXTLATION.   At low water, pool at gage is lowered slightly for short periods by the 

operation of a small hydraulic ram used for pumping water for domestic use and 
also by diversion for filling a swimming pool.

OBJECT OF STATION.   To determine feasibility of using stream to augment 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.

UTILIZATION.   Practically the entire low-water flow of Manoa Stream is utilized at 
lower elevation in Manoa Valley for irrigation of rice and taro.
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ACCURACY. Stage-discharge relation permanent. .Bating curve well-defined be­ 
tween 1 and 50 million gallons per day. -Operation of water-stage recorder satis­ 
factory. Records good.

Discharge measurements of West Branch of Manoa Streami 
the year ending JuneM, 192T

Honolulu, Oahu, during

Date.

July 9 
Sept. 24

Made by 

,   , ,., ...

Gage 
height 
<fcet).

1.03 
1.07

Discharge.

Second- 
feet.

0.6 
1.66

Million :

* ':&
Discharge, in million gallons per day, of West Branch of Manoa Stream near Honolulu,

Day.

1.. ..........................................2.. ... . ..-......... ................;....
3............................................
4.. ..........................................
&^. .................... .....^.. ..............

fti.... ... : *
}.............,. .... ..........,.,........

ft............ .................................10.. ............................ .....;. .......
11............................................
12............................................
13.. ............... ................. ...........
14............................................
15............................................

i«.. .................................... .':....
17.................^...........,..........,,.. 
18.. ...............;..........................
19.... ...... ......'... ....... ..........i.....

21............................................
22............................................
23 ..
34IS::::::::::::::::::::::::::::::::::::::::::::
26.. ..:..... .................................
27.. ...............v... .......................
2S.. ........ ...................................
29................:...............:...........
10
81............................................

July.

0.9
.9
.7
.6
.4

,.4
.4
.5
.4
.6

.3
6.4
1.0
.7'   'v7-

.6
, ,6 

.4

.6

.6 

.6

.6

.«

.5

.4

.3

.8
1.2
.7
.6
.6

, Aug.

;0.5

.5

.9

.4

.4

.3

.3

.2

.3

.2

.2'.*:

.6
2.4
.7

' -'.HI 1

;!
.4
 *, 

1.2
.7

4.0
4,0
4i«

4.6

 -.   " '

8ept.

i.4r
,lf 2

1,A'
2.2
1.4
1.2,.
2.0

. 3.0'fl
2.2,1.7 1

, '1.6.

1:4
... .9 

.3

.3
 :    *  

,.. . .4
.5.*;
.0

  .9

: -:1
.6  ; ': .6
.6

6ct;

0.6
.9
.6.«, ,e

: - ,.7
?a:«

5:f
.0

3.1
.,-., ,7 i! :l
-, 3.8':

1.6
t 1.8
^ 1.7

,- l.-2i
.9

>; '*
" -.6

.7
' ";7

.6
- fc4

1.0

>-' ..fS-1.1

Nov.

0.9
; 1.1-

1,5
.9
.9

1..7'
2.8

17.7
1.7
1.2

.9

.9

.8

.6

.6

.«
., ..6 

.6.-. '.»
4.3 . 

14.1
12.7
5.4
2.4
2.7

10.6
3.8
7.3
3.6

. 3.4

Dee.

2.1
1.*

i 2.1
-'- 2.2

1.7

' 3.4
3.8
5,«
3.1
2.7

2.1
2.r

2fr
3.4
2.1

1.8

  }:J
.1.4

I'l 

1.0-
1.1

24
13.37.8'

3.1a,i"2,2

S?-, w
1.5

Jan.

1.6-
1.S
1.2
1.1
3.8

19.5
5.4
6.0
3.6
3.1

2.2
2.0
2.7

.........
.

........

.  » .   < 

'

NOTE. Aug. 27 to Sept. 3 clock stopped; discharge esttmated In million gallons per day by oompairison 
with East Branch of Manoa Stream as follows: Aug. 27-31,3.2; Sept. 1-3,1.7. .   . ,



OAII0.

Monthly discharge of West Branch qf Jfonoa Stream near Honolulu, Qahu, for the year
June.SO, 19®1.

'U..».( l'

Month.

July................................

October....... ...................:..

The period..... ...............

Discharge.

Million gallons per day.

Maximum.

6.4 
4.9 
4.5 
3.8 

17.7 
26 . 
19.5

Mi-nimmn,

0.3 
.2 
.3 
.3 
.6 

1.0 
1.1

Mean.

0.79 
1.52 
1.26 

.98 
3.57 
4.23 
4.12

Second- 
feet 

(mean).

1.22 
2.35 
1.95 
1.52 
5.52 
6.54 
6.37

Total run-off.

Million 
gallons.

24.4 
47.0 
37.8 
30.5 

107 
131 
58.6

431

Acre- 
feet.

78 
146 
W 
93 

329 
402 
164

1,320

BAST BRANCH OF MAROA STREAM HEAR HOWOLtTI.tr, OAHtT.

LOCATION. At highway bridge 400 feet above confluence with. West Branch of Man0a 
Stream, in upper Manoa Valley, 4 miles northeast of Honolulu post office. :

RECORDS AVAILABLE. May 29, 1913, to January 13, 1921. Station was destroyed 
by flood of January 16,1921.

GAGE. Friez. water-stage recorder. Watson water-stage recorder from May 5, 1013, 
to September 28, 1914; Stevens 8-day water-stage recorder October 11, 1915, 
to August 15, 1917; and Stevens continuous water-stage recorder August 15, 
1917, to March 19, 1920. Vertical stag gage 200 feet upstream ofi right bank at 
different datum was read from May 29,1913, to May 19,1914.

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

CHANNEL AND CONTROL. Channel steep just above gage, but slope is reduced for 30 
feet past gage to control which is a riffle of small boulders and gravel. At low 
and medium stages stream past gage is fairly wide and deep and velocity well 
distributed. Both banks are fairly steep and covered 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 3,090 second-feet); minimum stage recorded 1.18 feet at 9 p. m. August 19 
(discharge, 0.54 million gallons per day or 0.84 second-foot).

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

DIVERSION. East Manoa ditch diverts a quarter of a mile above station for irrigation.
REGULATION. None.
OBJECT OF STATION. To determine feasibility 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.

UTILIZATION. 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 denned between 
1 and 80 million gallons per day. Operation of water-stage recorder satisfactory. 
Records good.
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measurements of Sast Branch of Maviak Stream* >War Sonelflhlu, Otfftu, durv&g 
the year ending June*8Q, 1921.

Date.

July 9 
30 

 Sept. 4 
:®ct. is 
3Stov. 26

Made by 

J. 
M 
M

J.

H. Merry . .......

. .do...... .................... ........................,'...;..

Gage 
height 
(feet).

1.22 
1.25 
1.30 
1:24 
1.7*

Discharge.

Second- 
feet.

0.95 
1.35 
1.5 
1.7 - 
9.9

Million 
gallons 

per day. -

a«
.9 

, ,UO 
' ,1.1 

, 6.4

fyischarge, _in million gallons per day, of East Br&nch of Manoa Stream, near Bbnohtlu, 
Oahu,-for the year ending June 30, 19%1.

Day.

1. .................. ..... ... . . ...
2   ' '    ' ,'">',  
3.............................. ............
4-.......'. ;....;. .,.!   ' r - '  

6............ ..

9' ' t
J0     "" ' * ' " *

Hi.,...!......... !'...'.....!..'.,.....«.......,
13......................... i............. -..,...
14............ . .

16.... . ;
17., .;./,.. .....is........ .... . .. '..." .. ".. . ; ".
20....

22! 1 1 !!I!!l!!!Y!!" f *'T" ''"""I"!*""!'!''*!!

gfil: : -   ' --     .      T--,- : ..................

^ .* -; , v '   ;   -
27............................................
28............................................
29

July.
A- A "V - - '

1.1

1.2
1.1
.9

,- '',,8

.7

.7
-  -'ft

.9
1.3

6.4
' 1.1

.8

.3
ex

.8

,, vfr
.8

= .9 
., .8 

' -17-
" .7

: .1.6
1.3
1.1
,8

Aug.

0,8
-.8

, -M
  .8

.6

.6

.6

.6.

.6

' '8 
1.8
6. 9

.9

.7-

.9 

.6

.6

.7

:3.4 
3.6 3.4"

2.8
  3,0.

2.,0

4.4 
4.0

Sept.

1..8

, J.3.' 1.2' 
1.3

- 1 9'H
, 1.3'

1.6

2is:'

i.*

1 \'i
"""'i ir

1.1

i.i 
1.1

1 i.o
.91 ' : ' .9

'  

Oct.

. 0.9

a  JU *..11 ' 1.1 
.,' '1.1

1 1.3-
'.,. : "!o

I'M -8'
.8

. . 1. 1 .3.2^

15
1.0

.-.,,1-* 6

l.o'
 'a!.a

Jt 2
!j 1.1'

' -f'|

NOT.

'* '  1 8-'

; '1.3'
, 1.3

,,1.7.fe'O'

t .

1 a  l:f -l:l
1.O

'"'' ".$
. .''1.9.

10.8 
6.2

, 1,9 
2.4

6.3
2.1
9.6
3.1

:. 3.1
'  ' 

Dec.

2.1
.1.8
.,1.8

L§
iit ^g
..3.7

3.4
2.7
2.0

" -1.8' 

OR
1.9-

" '1-8

l!7
' '.1.7

1.6

W   ate:
6.9 
3.2

' 1.1

 -.6
.6

 , .-5 
.5

Jan.

0,5

.5

.4

4.fl
   41

1.2
1.3

1.0
.8 

1.5

....,..,

........

Monthly discharge of East Branch of .Manoa Stream near Hono&iu, Oahu, for the yearJ ' ending' June'SO', '" '" ' : "

Month.

July................................

January 1-13 ........................

Discharge. '' :-': -

MiQion gallons per day.

Maiimutn.

6.4 
4.0 
2.8 
3.2 

15.0 
24 
4.6

Minimum.*

0.7 
.6 
.9 
.7 
.8 
.5 
.4

/Mean.

1.10 
1.44 
1.38 
1.31 
3.15 
3.30 
1.24

Second- 
feet 

Cmean^,

1.70 
2.23 
2.14 
2.03 
4.87 
5.11 
1.92

Total runoff.
.,!-. . .

Million 
gallons.

" 34.2 
44.7 
41.3 
40.5 
94.0 

102 
16.1

873

Acre- 
feet.

10S 
137 
127 
125 
290 
314 
49

1,150



ISLAND Of

EAST MAHOA DITCH NEAR HONOLtJLTJ, OAHU. ;

LOCATION.   1,000 feet below intake. Ditch diverts from East Branch of Manoa Stream
1,000 feet above gaging station on that stream, 4 miles northeast of Honolulu post
office. 

RECORDS AVAILABLE.  May 24, 1915, to December 31, 1916; January 26, 1918, to
January 16, 1921, when station was discontinued, , 

GAGE.   Gurley .weekly water-stage recorder. Vertical staff May 24, 1915, to Decembefjr
31, 1916. Stevens weekly water-stage recorder January 25, 1918, to April 20, ,1918. 

DISCHARGE MEASUREMENTS .--Made by wading. 
CHANNEL AND CONTROL.   Weir basin about 6 feet wide, 30 feet long, 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 second-feet)  
minimum stage recorded, during year, 6-04 foot at 1 p. m. July 15 (discharge, 0,06
million gallons per day or 0.09 second-foot). 

1915-1921 : Maximum stage recorded in January, 1921 . Minimum stage recorded
0.03 foot at 3 p. m. March 16, 1919 (discharge, 0.05 million gallons per day or 0.0&
second-foot.). 

DIVERSION.   None.
REGULATION.   None. ,'" 
OBJECT OP STATION.   To determine feasibility of using water to augment water supr

ply for city of Honolulu.
UTILIZATION.   Water used for irrigation of rice and taro. 
ACCURACY.   Stage-discharge relation permanent, except for short periods when water

was leaking around weir. Operation of water-stage recorder satisfactory. Rec­
ords good.

Discharge measurements of East Manoa ditch near
ending June SO,

fating fft* .

Date.

July 16 
Sept. 24 
Nov. 12

   _,          -         i         .    -          r   ;   - r-T-TTT -

., . ;  Made by .

.....do..........................................................

(feet).

0.205 
.21 
.23

Discharge.

Second- 
feet.

0.65 
.66 
.9

Million 
gallons 

per day.

0.4 
^ ' .4 

.55

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

Day.

1............................................
2.............................................
3.............................................
4.. ...........................................
5..............................................

6.............................................
7..............................................
8..... ...............:.,...:: ..... ............
9.............,.....^.....:............,,...
10.............................................

11.............................................12.....:.......................................
13..... ................... ............. .........
14.............................................
18........................... v... ..............

16.............................................
I?..,................ ...... >.. i....i. ;,;.......
18.............................................
19,. .............. ........... ...'................
20.............................................

21.............................................
22.............................................
23.............................................
24.... .........................................
25.............................................

26.............................................
27.............................................
28 ! '.;   j

29.............................................so....................;:...............:.......
31.............................................

July.

0.6
.6
.5
.5
.4

.4

.4

.5

.6

.7

.5
1.5

, - .8
.6' .'5

.5
, .5

.4

.4

.4

.4

.4

.5

.5

.4

.4

.7

.8

.6

.5

.4

Aug.

0.4
.4
.5
.5
.4

.4

.4

.4

.4

.4."5-

.5
1.1
.5

.4

.6

.4

.4

.5

.8

.6
1.7
1.3
1.5

1.2
1.5
1.0
.7
.6

1 S

Sept.

1.0
.8
.7
.6
.6

.9
1.0
.7
.6
.7

.8
i.o
.7
.7
.6

.6

.5

.6

.5

.5

.6

.5

.5

.5

.6

.5

.5

.5

.5

.5

Oct.

0.5
.6
.6
.4
.4

.6

.7

.5

.4

.4

.51.-6-
, .4

.5

.8

.6

.6

.6

.6

.5

.5

.5

.4

.7
' .6

.4

.8

.7

.5

.5

.8

Nov.

0.7
.7
.8
.6

. ,6

.7
2.^
.8.

. .6

.6

.6

.6

.6
'  .5

.5
- , .5

.4

.8
2.0
2.8'
2.2
1.8
1.0
1.2

, 2.0
1.1
o 7

1.5
1.4

Dec.

1.1
1.0

  9
1.2
.8

1..2
1.2

* 1.4
1.2

« ^

.8

.8
  7

.7.

.7
o o

Lfi
1.2

.8

.7
.««
.£
.6
.6

Jan.

0.7
.7
.6
.6

1.0

1.8»
1,0
1.0
.9
.9

.7
1.0
A 0

4.5

4.4

NOTE. Dec. KM6 no record. Discharge estimated by comparison with East Branch of Manoa Stream 
and range of stage On recorder sheet, at 1.2 million gallons per day.

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

Month.

July.................................

October .............................

XH«^*Tnltw
January 1-16 ........................

Discharge.

Million gallons per day.

Maximum.

1.5 
1.8 
1.0 
1.0 
2.8 
2.8 
4.5

Minimum.

0.4 
.4 
.5 
.4 
.4 
.6 
.6

Mean.

0.55 
.72 
.64 
.57 

1.11 
1.04 
1.54

Second- 
feet 

(mean).

0.85
1.11 
.99 
.88 

1.72 
1.61 
2.38

Total run-off.

Million 
gallons.

16.9
22.2 
19.3 
17.6 
33.4 
32.3 
24.7

166

Aero- 
feet.

52 
68 
59 
54 

102 
99 
7ft

510



ISLAND OF OAHU. 63

BIGHT BRANCH OF NORTH FORK OF KAtTKQNAHirA STREAM 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.
DISCHARGE MEASUREMENTS. Made by wading or from footbridge 20 feet upstream

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

EXTREMES op 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 a. 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 day5 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.
BEGULATION. None.
OBJECT OP STATION. To determine amount of water taken from Territorial lands by 

Wahiawa Water Co. Water rises on Territorial lands.
UTILIZATION. Wahiawa Water Co.'s ditch diverts entire low-wate* flow of both right 

and left branches of North Fork of Kaukonahua 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. Bating 
  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 
sions uncertain.

Discharge measurements of Right Branch of North Fork of Kaukonahua Stream near 
Wahiawa, Oahu, during the year ending June SO, 1921.

Date.

July 3 
31 

Sept. 9 
Oct. 16 
Nov. 8 
Dec. 4 
Jan. 4 
Feb. 3 
Mar. 11 
Apr. 7 
May 6 
June 6

Made by 

J. E. Stewart............... ...................................
B. F. Rush.................................... ................
J. E. Stewart..................................................
M. H.Carson..................................................
.....do.........................................................
J.E. Stewart..................................................
M. H. Carson........ ..........................................
.....do.........................................................
J. E. Stewart..................................................
M.H.Carson..................................................

(feet).

1.46 
1.50 
1.60 
1.62 
1.68 
1.62 
1.62 
2.02 
1.60 
1.55 
1.98 
1.59

Discharge.

Second- 
feet.

2.2 
3.7 
4.3 
5.2 
5.5 
5.7 
6.2 
8.2 

.95 
1.35 
6.6 
1.75

MUlion 
gallons 

per day.

1.4 
2.4 
2.8 
3.4 _ 
3.6 
3.7 
4.0 
5.3 
.6 
  9 

4.3 
1.15

Estimate revised from that published in Water-Supply Paper 516.



64 SURFACE WATER SUPPLY OE HAWAII, 1920-21,

Discharge, in million-gallons per day, of Right Branch of North Fork of Kaukonahua 
Stream near Wahiawa, Oahu,for the year ending June SO, 1921.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
».;............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
26..............

26..............
27..............
28..............
29.............. 
30.............. 
31..............

July.

1.5
1.5
1.7
1.1
1.4

1.1
.»

1.1
1.1
1.9

2.2
17.0
3.3
1.8
2.9

1.6
1.6
1.2
3.8
3.1

3.6
1.6
1.3
1.2

  7.0

3.1
4.8

12.9
6.8 
2.7
O Q2. 2

Aug.

3 0

1.8
3.3
2.1
1.7

1.6
i 1.T

1.4
1.3
 i q

1.1
2.4
1.7

1Q 4
2 n

1.7
1.7
1 4
1.2
2 ft

4.2
6.6

19.6
13.6
26

Q n
5.7
4.2
4.0 

17.3 
17,3

Sept.

22
5.3
4.0
3.3
3 n

5.0
15.2
3.5
3.1
8.0

' :».8
8.4
4.0
o o

4.2

7.0
3.6
3-5
3.6
a.6
3 K

3.5
4.2
3.6
9 3

4..0
6.2
2.7
2.2 
1.9

Oct.

1.7
12.6
2.8
2.0
1-9

4 Q
7.6
1 9
1.6
1.5

2.8
e o

4 R

3 A

n o

4 3

25
14 S
11.6
7.6

4.6
3 Q
q q

3 1

3 q

2.7.
2.5
2 O

2.4 
2.1 
4-2

Nov.

fi Q
6.2

11.6
5.9
3 rt

3 q

3.3
5.9
2.8
2.2

1.8
1.7
1.6
1.5
1.4

1.4
1.3
1.5
7 9

26
11 9
5.6
3 f\

3 0

12,4
3 0

23
5.6 
5.9

Dec.

3.5
2.8
2.8
6 9
3.0

4.2
O 7

11.4
6.8
3.5

3.5
12.3
46
6.2
4.5

3.1
2.5
2.2
1 S

1 9

1.5
40
35
22

5.1
q o

3.1
2-5 
2.0 
 tT

Jan.

3.1
6.5
5.6
3.8

4*

28
25
56  'IS 1

9-4

7.2
15,5
16.5

. g|
i\a

230
133
60
36
19 £

17 9

18.6
13.2
9.2

79

53
83
IT «!
12.5 
12.2 
9.0

Feb.

7.5
5.8
5.6
6.2
5.3

5.9
6.0
4.43.'6
3.4

3.7
3.0
2.8

'2.8
8.S

3.1
2.6
5.4
2.5
2:4

" 4 ff

2.9
2.0
1 S
1.7

L6
.1.4

 '  1.4

Mar.

1.3
1.7
1.3
1.2
1.1

1.1
1.0
.9
g

.8

.8

.8

.7

1.5
Q

.8
8

"

6.0
1,1

g
4.4
1.0

.7

.7

.6

.6 
'5.8 

.1.1

Apr.

0-7
.6
.6

1-5
1.8

q rt

1.2
27
3.5
! «

1.2
1.2
1.3
1.0

g

9 S
1.0

, -8
.8

16.7
2.'6

2.0
2.1

17-7
6.7

23
*>
24
43 
40

May.

9 5
14.4
14.3
14.2
6.8

4.6
3.6
3.0'"* t
2.4

2 0

2 1

2.0
2.7
2 4

Q A

11.0
o q

8.1
7 !t

23
5.8
3.6

24
i a

3.5
3 a

2.«
2.3 
2.1 
1-9

June.

1 R
1.7
1.6
1.4
1 9

1.2
2.8
1.3
1.2
1.0

1.0
1.0
1.0
1.0

3 A

1.2
3.1
1.1
1.0
1.0

; ft

.9

.9
,7

.7

.9
1.0
.» 

2.0

Monthly discharge of Right Branch &f North Fork of Kaukcmahua, Stream, near Wahienua, 
Oahu,for the year ending June SO,

Month.

July................................

March ..... ..... .. .
April................................
May................................

Discharge.

Million gallons per day.

Maximum.

17.0 
26 
22 
25 
26 
46 

230 
8.8 
5.8 

43 
24 
3.4

230

Minimum.

0.9 
1.1 
1.9 
1.5
i.a
1.5 
3.1 
1-4 
.6 
.6 

1.9 
.7

.6

Mean.

3.19 
5.83 
5.60 
5.29 
5.75 
8.15 

38.0 
3.81 
1.35 
8.71 
6.48 
1.30

7.84

Second- 
feet 

(mean).

4.94 
9.02 
8.51 
8.18 
8.90 

12.6 
58.8 
5.89 
2.09 

13.5 
10 
2.01

12.1

Total run-off. '

Million
gallons.

99.0 
181 
165 
164 
172 
253 

1,180 
107 
41.9 

261 
201 , 
39.1

2,860

.Acre' 
feet.

303 
555
506 
503 
529 
775 

8,6*) 
827 
128 
802 
616 
120.

8,780



ISLAND OF OAHU.

LXFT BBAJTCH OF NOBTH FORK OF KATTKONAHUA
OAHTT.

SEAR WAHIAWA,

LOCATION.  100 feet above intake of Wahiawa Water Co.'s tunnel, which is at conflu­ 
ence of Eight and Left branches or two main branches of North Fork, 8 miles 
northeast of Wahiawa.

RECORDS AVAILABLE.   May 25, 1913, to June 30, 1921.
GAGE.  Stevens continuous water-stage recorder,
DISCHARGE MEASUREMENTS.   Made by wading.
CHANNEL AND CONTROL.   Channel straight for 100 feet above and below gage; fairly 

uniform in cross section, with high, wooded banks; only one channel at all stages- 
Stream bed composed of boulders and gravel. Control composed of large 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 5,350; second-feet); minimum dis­ 
charge recorded during the year, 1.15, feet a't.8.30- p. m. April 3 (discharge, 0.9 
million gallons per day, or 1.4 second-feet).

1913-1921: Maximum discharge recorded in January, 1921; minimum dis­ 
charge recorded 4 a. m. February 18 and 11.30 p. m. March 5, 1&20, (0.1 million 
gallons per day, or 0.16 second-foot).

DIVERSIONS.   None.
REGULATION.   None. , " .  
OBJECT OF STATION.   To determine amount of Water diverted froip. Territorial land 

by Wahiawa Water Co. Water alt rises on Territorial landl
UxnjzATioN.'-rWahiawa Water Co.'s tunnel diverts entire low-water flow of both 

Right and Left branches of North Fork, for domestic water supply and for irrigation 
in vicinity of Wahiawa. All water, except the low flow from North Fork at 
Kaukonahua Stream is impounded in Wahiawa reservoir for irrigation of sugar 
cane on Waialua plantation.

ACCURACY.   Stage-discharge relation changed by floods of December. 24 and January 
, 16. Rating curve used Jaly I to December 2$. well defined between 0^2 and 20^ 

million gallons per day: Rating curve used December 24 to January 15 not well 
defined. Rating used January 16 to June 30 well deftned below 50 million gal­ 
lons per day. Extension of all curves up to 200 million gajjotts 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 discharge. Records good 
when recorder was operating.

Discharge measurements of Left Branch of North Fork of Kaukonahua Stream near 
Wahiawa, Oafiu, during the year ending June SO, 1921.

Date.

July 3 
31 

Sept. 9 
Oct. 16 
Nov. 8 
Dec. 4 
Jan. 4 
Feb. 3 
Mar. 11 
Apr. 7 
May 6 
June 6

Made by 

B. F, Rush..... ...............................................

.....do..........................................................

M. H. Carson...................................................

J. E. Stewart.. .................................................

J. E. Stewart..............................................:....

Gage 
height
(feet).

1.19 
1.39 
1.36 
1.42 
1.48 
1.45 
1.53 
1.64 
1.19 
1,30 
1.49 
1.26

Discharge;

Second- 
feet.

4.0 
6.9 
5.9 
8.4 
9.5 
7.7 

12.5 
13.0 
1.35 

. 4.4 
6.6 
3.1

Million 
gallons, 

per day.

2.6 
45 
3.8 
5.4 
6.2 
5.0 
8.1 
8.4 
.9 

  2.8 
4.2 
2.0



66 SURFACE WATER SUPPLY OF HAWAII, 1920-21,

Discharge, in milKon gallons per day, of Left Branch of North Fork of Kaukonahua Stream 
near Wahiawa, Oahu, for the year ending June SO, 1921.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7.. ............
8..............
9..............

10..............

11..............
12..............
13..............
14. ........... : .
15..............

16..............
17..............
18..............
19..............
20..............

21........ ...
22............
23..............
24..............
25......

26..............
27,.... .........
28..............
29..............
30..............
31..............

July.

2.0
2.0
2.2
2.0
2.3

1.9
1.8
1.8
1.8
3.2

7.3
35
5.1
2.8
6.5

3.0
3.5
2.3

10.9
5.8

1.8
3.8
2.9
2.6

12.4

.......

Aug.

.

Sept.

14.0
14. ft

13.8
6.5
5.6
A Q

9 4
3.7
3.4
3.2
5.5

6.5
3.8
4.7
4.6

14.6

4.6
4.7
3.2
2.9
2.6

Oct.

2.4
25
4 4
3.5
5.2

12.0
13.9
3.9
3.3
3.2

6.3
13.8
5.4
4.0

19 0

6.0
31
Off

17.7
8.8

5.8
d. O

4.0
Q 7

3.8

3.2
. 3.0

2.7
8.1
2.5
8 1

Nov.

17.9
13 O

23
5.1
4.0

4 0
3.9
8.4
3.5
3.4

2.7
2.3
2.3
2.2
2.1

2.0
1 ft

1 51

4.3
13.4

66
38
-ic 7

6.3
e.i

32
5.8

44
10.5
10.7

Dec.

5.4
4.2
4.8

10.6
4.3

9 n

9.8
31
19.0
7.8

8.0
13.2
86
8.6
6.5

5.4
4.6
d. Q
3.9
3.4

3.3
3.2

101
69
43

^8.9
6.6
5.4
5.2
4.7
i 9

Jan.

5.0
14.2
22
7.7

147

105
67

MB
38
15.5

12.2
25
24

289
162

397
270
70
42
24

19.5
. 18.4

14 9
12.4

171

95
 85
25
17.3
17.7
13.0

Feb.

11.0
10.4

,

Mar.

i ^
1 o

1 9

1.4

1.3
3.8
1.5
1.8
3.2

18.7
2.8d. 5
as
2.4

1.7
1.3
1.3

  1.1
13.3
2.5

Apr.

1.5
1.2
1.1
6.3
4.4

8.6
3.4

64
9.3
4.6

3.6
3.0
^ d.
2.5
2.5

10.7
3.2
2.4
2.2

15.7
» 
4.4
5.1
3.9

16.9
11.9

12.7
26
23
30
44

May.

o g

7.6
7 O

in a
7.0

5.1
4.4
3.7
3.6
3.4

3.2
3.0
2.5
3.9
3.6

7.0
10.1
10 d.

13.6
9.3

23
11.2
6.6

36
6.8

5.2
47
4.0
3.2
3.0
2.9

June.

. 2.5
2.4
2.0
1.8
1.7

1.6
7.2
2.4
2.2
1.5

1.3
1.8
2.3
2 4
7.0

2.3
3.4
1 o

1.8
' 1.7

1.4
1.3
1;8
1.3
1.1

2.1
i 2.2

1. 7
1. 7
3.7

NOTE. No record and discharge in million gallons per day estimated by ̂ comparison with Bight Branch 
of North Pork of Kaukonahua Stream as follows; July 26-31.7.6; Aug. 1-5,3.9; Aug. 6-10, 2.5; Aug. 11-15, 
8: Aug. 16-20, 6.5; Aug. 21-25. 21; Aug. 26-31. 14; Sept. 1-5, 11; Sept. 6-9, 10; Feb. 3-5, 8; Feb. 6-10, 7; 
Feb. 11-16,6; Feb. 16-20, 5; Feb. 21-25,3.5; Feb. 26-28,2.5; liar. 1-5, 2.0; Mar. 6-11,1.4.

Monthly discharge of Left Branch of North Fork of Kaukonahua Stream near Wahiawa, 
Oahu, for the year ending June SO, 1921.

Month.

July.................................

September ..........................

March. ..............................
April................................

The year. .....................

Discharge.

Million gallons per day.

Maximum.

35

35 
66 

101 
597

18.7 
64 
36 
7.2

597

Minimum.

1.8

2.6 
2.4 
1.8 
3.2 
5.0

1.1 
2.5 
1.1

Mean.

5.86 
9.47 
7.73 
8.66 

11.9 
16.3 
81.6 
5.73 
3.02 

11.0 
7.89 
2.30

14.4

Second- 
feet 

(mean).

9.07 
14.7 
12.0 
13.4 
18.4 
25.2 

126 
8.87 
4.67 

17.0 
12.2 
3.56

22.3

Total run-off.

Million 
gallons.

182 
294 
232 
269 
357 
504 

2,530 
160 
93.5 

332 
244 
68.9

5,260

Acre- 
feet. .

557 
901 
712 
824 

1,100 
1,550 
7,760 

492 
287 

1.010 
751 
212

16,200

MISCELLANEOUS MEAStTREMElTTS.

A measurement of Punahou Springs at Honolulu, March 19, 1921, 
showed a discharge of 0.55 second-foot, or 0.35 million gallons per 
dav.



SURFACE WATER SUPPLY OF HAWAII, 1920-21.

ISLAND OF MOLOKAI. 

HALAWA STREAK NEAR HALAWA, MOLOKAI.

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

RECORDS AVAILABLE. August 28, JL917, to June 30,1921.
GAGE. Stevens continuous waters stage recorder.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. One channel at all stages; straight for 150 feet above and 

100 feet below gage; banks high and steep. Control composed of large boulders; 
fairly permanent. ' '' .

EXTREMES OF DISCHARGE. Maximum stage recorded during 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 year, 0116 foot, 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 dis/- 
charge recorded at stage 0.35 foot, October 13-15 and 19,1917 (discharge, 0.8 mil­ 
lion gallons per day or 1.2 second-feet). ,

DIVERSIONS. None.
REGULATION.-r-None.
OBJECT OF STATION. To determine feasibility of water-supply project for Halawa 

village and amount of water available for irrigation on leeward side of island.
UTILIZATION.  For irrigation of taro and for domestic supply.
ACCURACY. Stage-discharge relation not permanent. Shift October 17 changed 

rating below 2-foot stage. Two rating curves used are well denned below 150 
million gallons per day. High-water extension of new rating revised on basis of 
fuller information. Operation of water-stage recorder unsatisfactory. Records 
good when recorder was operating, fait for -estimated periods;

Discharge measurements of Halawa Stream near Halawa,, Mdktkai, during,the yeax encKny
June 30, 1921. '

Date.

July <7 
Aug. . 9 
Sept. 13 
Oct. 26 
Dec. 1 
Jan. 24 
Mar. 9 
Apr. 18 
Ifry 25

Made by 

.....do.... ............................................ v .......
M. H. Carson.. ..-...........,......,................../........
.....do.................................................'........
.....do.........................................................
.....do.........................................................
E.M. Plckop...;... .............,................ .............
.....do.........................................................

vC>'-»

Gage 
height
(feet).

0.17 
.34 

1.33 
.67 

1.27 
2.30 
.10 
,48 
.77

Discharge.

Second- 
feet.

2.5 
3.6 

32 
14.1 
36.5 

126 
6.0 

10.9 
17.6

Million 
gallons 

per day.

1.6 
2.4 

20.8 
9.1 

23.7 
81 
3.9 
7.1 

11.4



SURF AC? WATER SUPPLY OF HAWAII, 1880-21.'

Discharge, in  million gallons per day, of Halcnva Stream near Halawa, Molokai,for the
year endiyg June 30,1921.

Day.

1. .........
2..........
3..........
4..........
5..........

6.........
7. .'........'
8..........
9..........

10.. .^....^

'11. .........
12.......... 
13..........
14..........
,15,. ...>.... 

16.....-...,if.:.........
18..........
19..........
20..........

21..........
22..........

24 ' '
25....,.., t .

26..........
27.........;
28......'....
39 ,,u- > -
30.. ....'....

July.;

13.2
5.1
3.2
2.6
2.2

2.2  fit
2.5
3.8

W.&

*.*
6:1
2.8
2 7
6,6

7 s
28

' 5.8
4.4
6.4

9 0

26
15.3

  8.2'S R'

5.4
. 17,7

ir.2
; .,4^.,
, 8.4

o.J

':Aug.

5.0
13.7
10.7
8.3
5.1

4.2
' 3. ft

3.2
2.9

. %t

' 2. ;5V
17,8
11 ft

16.0
,.6.2 

, 4.S,
3,4
% ft 1
2 7

15.0
OA

19 4
...58,;' '54
131

22
,,,40 ,.

17.7
  'S8.9

'7-3.
17.0

Sep%,

34
8.2
6.5
K O

5.0

9 9
'*ta'  

7.7
5.3

  '!&&,

14.4
1A.6 " 16 4 '

9.5
;. -7- 4

6.1  '5:4
4.7
4.0

A *)

3.7
., M1 '3.5

    lil.-

RO
. 4.3

1   ^ o
9 O

3.9

Oct.

^ n
5.2
4.4
3 0

5.3

5.1
146
A R
3.4* > a«

' 1817
. ?5- 

5.1
. "O Q

. 10.4
S Q

13. S
CO

1O A

10.9

9.2
ft ^

,7.2
40

  ,28',.;-,

M.O
.9.2
io.o
n ft

7.8
13.2

Nov.,

1Q A

mo
T1 4

t3.2"

8.5' '7:8
29
10.9
9.2

13.9
14.4
8.5

. 7.8
7.2 

6.7
6.2
5.8
5.8

71

74
73
27
17.6

j 15,2

27
37 ,' : 55

t O<L .
64

.Dec.

27 .
15.2
12.9
W o
19.3

34
15.2
15.2
19.3
12;*

14.0
10.0 
25

. 17.6
12.9 

a i
8.5
7 ft

7.27.'2

7 S!
7 8

53

 

Jan.,

""*

...

'

268

'

91
74
60

33
52
28 66
73 ,

51 :
85
9Q

' 26 '.
30

Feb.

, 14.0
12.9
140
17,5,
11.8

18.0
15:.2P
10.0
10.9
!&,«'

23
, 9.2

7 8
, .'12:.

9.2
7 *>  

6.7
. 12.;9

7.8
6.Y

9.9
13.7
7.2
6.2
5.8

, 8.3
. 5.3,

Mar.

4.'9'
7.5
5.3

, 4.5,;
' 4.5

4.2
4,2
3.8
3.8

, &S

3.7
3.7 
3.6
2.5

- 3.5 

,3.7.
3.T

: - &fti
6.f" 'i.'5

'"17.1
      7.8
, 5.8

58
  V^ :

Apr, ,

*
  .. 'y

*"

   

-

...,..,.,.

- - ?  ?:

K 0

, /- 

/.u,;:.^
>, -. n

 
....*r,*

5 May.

.»
8.1-' 'M*

1/1 .g
" 'if'

\

10 9
7 ft
7 ft

'" 6.7
  &fc

'< 5.3
5.3 
5.3
4 9
5.3 

6.7
12.4
9 8

12.9
11.8

f
'~:

9
-Ift; 4S

NOTE. Recorder not working properly'and discharge estitaated in solllion1 gallons per day as follows: 
Dec. 24-26.130; Dec. 27-31,12J7an. 1-5, 30; Jan. 6-10, 50'; Jan. 1H14, 125; Jan. 16-17, 240; Mar. 26-31, 20; 
Apr. 1-5. 7; At*. 6-10. 40; Apr. Il-rl5, 8; Apr, 16-18,15; Apr. 20-30; 15, May 1, 6; May 25,11; May 26-31, 
4; June 1-14, 2; June 15-20, 3;S* Tone 21-26, 2!'Juae 27-30,15. Estimates based on comparison with flow 
of Papalaoa Stream.

Monthly discharge of Balawa Stream near Halawa, Molokai,for the year ending June SO,
1921.

Month.

July .,''.- '.'

August.. ..,..,........  _ ..........

November. .........................

January ...

April................................
May................................

Discharge.

Million gallons per day.

Maximum.

28 
58 
34 
82
74

23

61

Minimum.

L7 
2.5 
3.2 
2.9 
5.S

4.9 
3.5

Mean.

7.89 
14.4 
8.47 

12.9 
24.1 
26.7 
76.2 
10.6 
9,98 

16.4 
12.1 
403

18.8

Second- 
feet 

(mean).

12.2 
22.3 
13.1 
20.0 
37.3 
41.3 

118 
16.4 
15.4 
25.4 
18.7 
6.24

29.1

Total run-off.

Million 
gallons.

,245
'448 
254  401' 

722 
829 

2.360 
296 
309 
491 
377 
121

6,850

Acne-
  feet;  

2,' 220 
2,640 
7,250 

911 
949 

1,510 
1,150 

371

21,000



ISLAND OF MOLOKAI. ,89

PAPALAUA STREAM NEAR WAILATT,

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.
GAGE. Stevens continuous water-stage recorder installed May 22,1920. Prior to this 

Gurley printing water-stage recorder was used. :
DISCHARGE MEASUREMENTS. Made by wading or from suspension footbridge near 

station. , :
CHANNEL AND CONTROL. Rocky and boulder strewn bed with high rocky banks. 

Control large boulders 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 June 25 (discharge, 1.4 million gallons per day or 2.2 
second-feet).  

1919-1921. Maximum discharge recorded as above. .Minimum discharge re­ 
corded at 1.02 feet Feb. 26 and 27,192Q (1.0 million gallons per day or 1.6 second- 
feet). - .   :' .

DIVERSIONS. None, . .
REGULATION. None. *
OBJECT OF STATION.-'  -To determine amount of water in.stream available for irrigation 

on leeward side of island.
UTILIZATION. Entire flow;now wastes into sea.
ACCURACY. Stage-discharge relation not permanent. Two rating curves used are 

fairly well .defined hek>w 200 million gallons per day. Operation of water-stage 
recorder satisfactory! -Records gojod except lor extreme low flow for February, 
March, and April. Accumulation of mud in .well during this period makes the 
record a partial estimate.

Discharge measurements ofPapalavn Stream near Wailau, Molok&i, d
June SO, 1921.

Date.

July 6 
Aug. 8 
Sept. 13 
Oct. 26 
Dec. 2 
Jfan. 23 
Mar. 10 
Apr. 18 
May 25

Made by 

B. F. Bosh...:,.,. ............................................
.....do..........................................................
.....do..........................................................

.....do............................;.............................

.....do........................... ................................

E. M. Piekop.... ..............................................
W. C. Renshaw. ...............................................

Gage 
height
(feet).

1.18 
1.22 
1.47 
1.44 
1.50 
1.51 
.74 

1.12 
1.23

Discharge.

Second- 
feet.

2.3 
2.1 
8.0 
7.2 
8.5 

19.0 
2.5 
6.0 
9.5

Million 
gallons 

per day.

1.5 
1.4 
5.2 
4.7 
5.5 

12,3 
,1-66 
,3.9 
<U



70 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, of Papalaua Stream near Wedlau, Molokai, for the
year ending June 30, 1921.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

as
3.1
2.2
2.0
1.8

1.6
1.6
2.2
4.5
6.6

2.1
5.3
2.1
2.1
6.3

8.6
20.0
3.4
49
5.6

7.7
24
16.8
7.1
5.8

2.8
18.5
12.8
3.7
5.6
3.4

Aug.

3.1
7.7
5.9
6.4
3.4

2.5
2.2
2.5
2.0
1.8

1.9
15.6
8.7

150
3.9

2.6
2.3
2.0
1.9

16.1

21
30
34
48
24

15.1
33
9.4
5.0
7.2

12.2

Sept.

34
5.0
40
3.4
3.2

28
46
3.6

11.4

142
a Q

16.1
5.8
48

6.2
3.5
3.2
2.6
2.3

2.4
2.2
2.2
2.2
2.7
q -I

2.6
2.0
2.3
2.8

Oct.

2. 1
4.4
3 2
2.5
3.5

t a
11.3
3.1
2.3
2.1

22
16.4

<* i
2 4
9.5

6.7
19 7

90
9.5
4 6

3 a
3.6
2.7

43.
19.7

42
4.6
42
3.2
3.6
s a

Nov.

11.5
21
9.5
9.4
5.0

3.4
2.8

32
5.2
3.9

13.3
6.0
3.9
3.2
2.7

2.2
1.9
2.1
2 1

89

72 .
61
12.7
8.0
8.3

16.2
46
39
29
53

Dec.

18.5
6.0
6.4

10.8
12.0

25
7.8

13.0
10.6
8.6

7.5
10.5
22
10.3
6.4

4.4
3.6
3.2
3.0
3.0

3.7
3.3

48
208 ,
147

11.1
7.4
6.6
5.6

.5.3
5.0

Jan.

9.8
12.4
12.5
13.9
52

134
30
23
24
9.1

10,0
21
64

286
200 '

208
178
55
65
40

17.8
14.7
15.6
23
77

57
102
22
12.1
8.9
7.2

Feb.

6.2
5.0

12.6
12.7
6.9

17.2
10.8
6.0
6.0

14.4

21
5.4
48
47
8.6

4.9
4.0

147
6.0
A. a

6 2
6.9
40
3.5
3.2

3.0
2.7
2.4

,

Mar.

2.3
6.4
2.2
1.8
1.8

1.8
1.8
1.7
1.6
1.8

1.8
1.8
1.8
1.7
1.6

1.6
1.6
1.6
49
2.5

18.0
6.4
6.1

88
12.2

55
8.9
6.7
47

33
8.0

Apr.

5.4
5.0
5.0
5.0
49

124
17.0
33
11.6
7.1

6.6
' 5.9

6.6
6.7
5.0

26
10.9
5.2
3.5

39

5.3
4.4
5.4

38
6.0

44
15.8
49

12.6
26

May.

44
13.6
40
31
36

6.9
5.4
5.6
47
3.5

3.0
3.1
2.9
2.5
3.9

40
11.3
10.0
10.0
9.7

52
8.4
6.9

50
6.7

4.7
3.7
3.2
2.9
2.6
2.4

June.

2.2
2.2
2.1
1.9
1.8

1.8
3.0
2,1
1.9
1.7

1.6
1.6
1.6
1.8
5.4

2.4
2.0
1.8
2.6
48

2.1
1.8
1.6
1.5
1.6

2.0
36
7.9

18.2
47

NOTE. Records for following days partly estimated: Dec. 29-31; Jan. 1, Feb. 1-3,8-28; Mar. 1-23,28,29,31; 
Apr. 1-6,10-26, 28, 29; May 1.

Monthly discharge of Papalaua Stream near Wailau, Molokai, for the year ending June 30,
1921.

Month. .

July.................................

October.............................

December. ..........................

February .............. ..............

May................................

Discharge.

Million gallons per day.

Maximum.

24
48 
34 
90
82 

208 
286 

21 
88 

124 
52 
36

286

Minimum.

1.6 
1.8 
2.0 
2.1 
1.9 
3.0 
7.2 
2.4 
1.6 
3.5 
2.4 
1.5

1.5

Mean.

6.55 
11.2 
6.71 

10.5 
18.9 
20.8 
58.2 
7.45 
9.39 

15>2 
11.4 
412

15.1

Second- 
feet 

(mean).

10.1 
17.3 
10.4 
16.2 
29.2 
32.2 
90.0 
11.5 
145 
23.5 
17.6 
6.37

23.4

Total run-oft.

Million 
gallons.

203 
346 
201 
325 
568 
644 

1,800 
209 
291 
456 
355 
124

5,520

Acre- 
feet.

823 
1,070 

618 
999

1,740

'640 
893 

1,400 
1,080 

379

17,000



ISLAND OF MOLOKAI. 71

WAIAKZAKTTA STREAM NEAR WAI^AtT, MOLOKAI.

LOCATION. Half a mile-above confluence with Pulena Stream, 8 miles south ot Wailau 
landing, and 4 miles northwest of Pukoo village.

RECORDS AVAILABLE. October 30,1919, to June 30, 1921.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from footbridge 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. Minimum stage recorded, 0.92 
foot March 7, 1920 (discharge, 1.3 million gallons per day or 2.0 second-feet).

DIVERSIONS. None.
UEGULATION. None.
OBJECT OP STATION. To determine amount of water availablfe for irrigation of west 

end of Molokai.
UTILIZATION. Small amount being used for irrigation of taro. Most of flow wastes 

into sea.
ACCURACY. Stage-discharge relation shifts only during severe floods. Shift December 

24,1920, changed 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, Molokai, during the year
ending June 30,

Date.

July 3 
Aug. 4 
Sept. 8 
Oct. 20 
Dec. 3 
Jan. 13 
Mar. 3 
Apr. 13 
May 27

Made by 

B. F. Eush. .................................. J. ..............
M.H. Merry.. .................................................
B. F. Rush....................................................
M.H. Carson. .................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................
E.M. Pickop..................................................

(feet).

1.06 
1.22 
1.30 
1.20 
1.40 
2.08 
1.29 
1.29 
1.30

Discharge. "

Second- 
feet.

2.7 
4.3 
6.5 
5.2 
7.8 

28 
6.6 
6.0 
6.8

Million 
gallons 

per day.

1.8 
2.8 
4.2 
3.4 
5.0 

18.2 
4.3 
3.S 
4.4



#S SURFACE WAT^R St^PPLY OF HAWAII, 1920-21.

Discharge, in milKon gallons per day, t>/ Waitikeafaia Stream near Wailau, Molokai,for 
the year ending June SO, 1921.

Day.

1.....
2..............
S. ...... , ......
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11...... .......
12..............
13.......;......
14..............
15..............

16..............
17.............. 
A8...... ........ 
U... ...........
20..............

21..............
22.............. 
23..............
%L. ............
25..............

26..............
'27....'..........

29
30..............
31..............

July.

5.8
2.5
2.1
1.9
1.9

1.8
1.7
2.0
2.3
2.3

1 s
1.8 1»
1.8
1.8

2.4
6.9 
2.4 
2.3
2.5

3.4
6.4
4.8
3.2.
3.4

3 1

/ 7:4
I Z ft-

3.8
5.0
3.5

Aug.

3.3
3.5
4.2
3.6
2.9

2.6
2.5
2.2
2.1
9 n

2.3
5.2 
3.4

, 5.8
2.9

2.2
2.2 
2.0
1 Q

7.4

6.3
7.8 
9 7

19 A

9.4

8.0
110
0 A

5.5
4.7
4.7

Sept.

7.4
3.8
3.4
3.1
3.2

6.1
7.7
3.9
3.6
4.1

S 7

6.2
5 0

4.8
4.3

4.3
3.8 

. 3.6 
3.4
3.4

3.6
3.1
Q 9

3.2
O 1

3.0
9 Q

2.9
2 0

Qet.

3.1
4.0
8.0.
6.1
6.3

9.2
7.0
3.1
2.5
2 9

2 (\

3.3

3.0
2.9
2 e

3 O
4.1

2.6
3.1
9 7

2.4
9 1
Q Q

Nov.

3.6
8.4
5.7
4.5
3.6

3.1
2 9

15. g
5.5
4.8

3.8
3.5
3 9

3.0
2.8

2.6
2.5 
2.5 

' 2.4
19.8

21
22

9 0

 6.1
6.0

9 0

7.6
11 3
12.4
26

Dee.

10.5
fi.7
6.3
5.8
7.0

10.0
C A

7.4
6.1
5.5

4.8
4.3
6 A

6.0
4.4

3.8
3.5 
3.3 
3.1
3.3

£.1
2.9
9.8

fii71'

15.0
10.7o i

a n
7.4
7.0

Jan.

7.3
8.6
8.4
8.9

21

58 '
18.6
12.8
15.1
10.7

10.1
10.3 
22
99
72

SO
80 
30
28
17.5

. 16.0
13.0 
13.4
15. Q.
29

26
47
17 >;
13.8
11.9
10.7

Feb.

9.7
9.1
9.2
8.9
7.8

11.1
8.7
7.5
7.3
9 0

10.0
7.3
6 0

6.77.'7

6.6
6.2 
6.6 
6.0
5.9

6.9
7.1
5.9
5.5
5.4

5.3
5.2
5.0,

.

Mar.

4,8
8.2

.4.8
4.3
4.1

4.0
4,0
3.9
3.8
3.7

3.6
3r. ft

3.4
3.4

3.4
3.4 
3.5 3.7 1
3.6

4.1
4.3 
3.7
as
5.1

4.3
3.8
3.6
3.5
7.2
7.9

.Apr-

4.2
3.9
3.8
3.7
3.8

15.8
14.2
10.3
8.7
5.fl

5.2
5.0 4.6*
4.3
4.6

7.7
5.0 
4.2 
3.8

12.7

5.6
5.2 
5.3

15.5
' 7.0

5.7
6.:7
5.1
6. ft

10.2

.May..

5.4
5.4
6.8

10,8
13.9

  7.1
6.1
5.7
4.8

. A A.

, 4,1
4.0 

1 4.1
3.8
3.9

3.9
4.8 
4.8. 
4.1
4-<i

13.0
6.8 
ff.O

12.4
6.2

5,2
4.5
4,3
4f
3.8
3.7

June.

3.6
3.4
3.3
3.2
3.1

3.1
3.7
3.1
3.9
2.9

2.9
2.9
2 0-

3.1
3.8

3.0
2;9

,2.7 
3.2
2.7

2.7
2. ft 
2.6
2.6
2.6

2.7
10.7
3. a
6.7
3.5

NOTE. Record paper exhausted and discharge estimated in million gallons per day as follows: Oct. 
12-14,2; Oct. 15-19, 10. Obtained by comparison with flow of Left Branch of Wailau Stream.

Monthly discharge of Waiakeakua, Stream near Wailau, MoloJcai, for the year ending June
SO, 1921.

Discharge. Total run-off.

Month.

July................................

April...............................
MaTT

Million gallons per day.

Maximum.

7.4 
15.9
8,7

26 
84 
99 
11.1 
8.8 

15.8 
13.9 
10.7

99

Minimum.

1.6 
1.9
2.8

2.4 
2.9 
7.3 
5.0 
3.4 
3.7 
3.7 
2.6

1.6

Mean.

3.21 
5.05 
4.18 
4.70 
7.83 

11.0 
26.8 
7.33 
4.42 
fi.77 
5.88 
3.43

7.32

Second- 
feet 

(mean).

4.97. 
7.81 
6.47 
7.27 

12.1 
17.0 
41.5 
11.3 \ 
6.84 

10.5
atio
5.31

11.3

Million 
gallons.

99.4 
157 
126 
146 
235 
341 
831 
205 
137 
203 
182 
103

2,670

Acre- 
feet.

.. u:i 
305 
480 
385 
447 
721 

1,060 
2,530- 

630 
420 
623. 
669 
316

8,490



OF MOLOKAI.

PTTIJSHA STREAM NEAB, WAILATT, MOLOKAI.

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

RECORDS AVAILABLE. October 30, 1919, to June 30, 1921. 
GAGE. Stevens continuous water-stage recorder.
DISCHARGE 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). 

1910-1921. Maximum stage recorded as above. Minimum stage recorded w
above and also June 28,1920. 

DIVERSIONS. None. 
REGULATION. None. 
OBJECT OF STATION. To determine amount of water available for irrigation on west

end of Molokai. 
UTILIZATION. Small amount being used for irrigation of taro. Most'of .flow wastes,

into sea. 
ACCURACY. Stage-discharge relation shifts during floods. Rating curve used July 1

to December 23, lft§0, fairly well defined below 200 million gallons. Rating curve
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. Records fair except foie
period of corrected record which is poor. Estimates for pericids of lost record are
only approximate.

Discharge measurements of Pulena Stream near Wailau, Molokai, during the year ending

Date.

July 3 
Aug. 4 
Sept. 8 
Oct. 21 
Dec. 4 
Jan 14 
Mar. 3 
Apr. u 
May 27

Made by 

B. P. Rush.... ..............................................
.....do........:..,.............................................
.....do.........................................................
M.H. Carson-................................................:
.....do.........................................................
.....do............................;............................
E. M. Pickop... ...............................................

-do ...
J.E.Stewart....... ...........................................

(tot).

0.96 
1.36 
1.35 
1.23 
1.69 
2.66 
1.48 
1.62 
1.49

Discharge.

Second- 
feet.

S.9 
15.5 
15.2 
12.8 
31.5 

116 
13.1 
21 
12.4

Million 
gallons 

per day.

3.8 
10.0 
9.8 
8.3 

20.4 
W 
8,5is : 6
8.0



74 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, ofPulena Stream near Wailau, Molokai,for the year
ending June 30, 3923.

Day.

1.. .........
2...........
3...........
4...........
5...........

6...........
7.. ....... ..
8...........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
ift
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
on

31..........

July.

15.6
5.2
4.1
3.8
3.9

3.4
3.3
4.1
4.0
4.8

3.3
3.9
3.3
3.4
3.9

5.6
22
5.2
6.2
6.3

9.7
15.9
13.1
7.4
6.1

7.2
11.4
15.4
9.3

13.6
7.6

Aug.

9.2
11.1
13.6
12.1
7.6

7.8
5.6
5.1
4.6
4.1

4.2
8.4
9.6

12.5
5.8

4.7
4.5
4.1
4.1

22

25
23
34
29
35

29
57
27
16.2
12.1
10.2.

Sept.

13.9
8.4
7.4
6.8
8.4

16.3
32
11.8
10.2
12.1

32
25
18.0
13.2
11.1

11.3
8.6
8.0
7.4
6.6

7.2
6.4
64.
6.1
6.0

6.0
5.8
5.0
5.8
6.6

Oct.

5.0
5.4
6.2
5.4
5.2

8.6
7.4
4.5
5.1
5.5

5.6
5.5
5.4
4.8

13.8

25
14.0
34
16.2
8.6

7.0
6.4
6.1
9.9

Dec.

27

39
21

' 38
33
24

19.5
16.9
22
31
22

15.9
13.2
11.8
10.8
10.6

13.5
9.9

61
145

Jan.

212
194

175
222
103
62
48

41
38
30
25
61

52
48
30
22
18.2
16.. 2

Feb.

14.5
13.6
J2.4
13.3
11.8

13.6
12.1
10.2
10.0
10.7

il.8
9.0
8.6
9.0

13.9

9.3
8.8

10.2
9.0
9.0

14.2
14.5
10.7
10.0
9.8

9.5
9.0
8.8

Mar.

s i
14.2
9.3
8.0
7.0

6.3
6.0
6.3
6.5
6.5

6.2
6.2
6.2
6.3
6.3

6.6
6.8
6.6
7.8
7.4

11.8
7.8
7.8

18,6
JO. 2

7.8
7.8
7.4
9.3

17.2
13.6

Apr.

in o
8.6
C A

17.4
10,2

61
42
4R

31
21

16.2
14 Q

12; 4
11.0
6 3

21
13.9
11.0
8.8

33

16.5
15.2
15.5
30
18,9

16.8
12.4
8.4

18.5
30

May.

H Q

1& 9

17.5
37
24

16.2
15.2
14. *i
U K '

10.0

9. ft
Q (\

8.0
7.4
8.2

8.2
11.6
13.9
11.0
10.0

19.1
13.6
11.8
20.0
14.2

11.2
9.0
8.2
8.4
7.6
7.0

June.

6.6
6 S

6 O>

6.0
7 fi.

K 0

5 A

5 O

K O

5.1
6.3
Q A.

% ft

5.2
4.9
7 a
5.5

a Q
4.6
4.5
4.4
4 4

9.6
20.0
12.0

Q a
6 0

NOTE. Record paper torn and discharge 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. 1-4,24; Dec. 25- 
31,36; Jan. 1-4.17; and Jan. 5-13,40.

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

Monthly discharge ofPulena Stream near Wailau, Molokaifor the year ending June 30,1981.

Month.

July................................

November. .........................

April................................
May.............................

Discharge.

Million gallons per day.

Maximum.

22 
57 
32 
34

222 
14.5 
18.6 
61 
27 
20.0

222

Minimum.

3.3 
4.1 
5.0 
4.5

9.9

8.6 
6.0 
8.4 
7.0 
4.4

3.3

Mean.

7.48 
14.8 
11.0 
8.70 

22.3 
30.1 
58.9 
11.0 
8.52 

19.7 
12.6 
6.85

17.7

Second- 
feet 

(mean).

11.6 
22.9 
17.0 
13.5 
34.5 
46.6 
91.1 
17.0 
13.2 
30.5 
19.5 
10.6

27.4

Total run-off.

Million 
gallons.

232 
458 
330 
270 
669 
933 

1,830 
307 
264 
592 
392 
206

6,480

Acre- 
feet. >

7» 
1,410 
1 010 

828 
2,060 
2,860 
5,600 

945 
811 

1,810 
1 200 

631

19,900



OF MOLOEATi.

PELEKTJNtT STREAM NEAR PE&EKUOT, MOL.OEAI.

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

RECORDS AVAILABLE. December 1, 1919, to June 30,1921.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from suspension 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, mjniTrmm stage 
also occurred March 7, 1920, 5 p. m. to 9 p. m.

DIVERSIONS. None.
REGULATION. None.
OBJECT OF STATION. To determine amount of water available for irrigating West 

Molokai.
UTILIZATION. Small amount being used for irrigation of taro. Most of flow wastes 

into sea.
ACCURACY. Stage-discharge relation 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 missing record fair.

Discharge measurements of Pelekunu Stream near Pelekunu, Molokai, during the year
ending June SO, 19S1.

Date.

July 3 
AUK. 6 
Sept. 10 
Oct. 22 
Dec. 5 

6 
6 

Jan. 15 
15 
15 
15 

Mar. 5 
Apr. 30 
May 27

Made by  

B. F. Rush............ ........................................

B. F. Rush....................................................
M.H. CarSon. .................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................
E. M. Pickop.............. ....................................
.....do.........................................................
J. E. Stewart. .................................................

(feet).

1.73 
1.99 
2.12 
1.87 
2.57 
2.82 
2.78 
4.30 
4.20 
3.65 
3.62 
.98 

1.30 
.95

Discharge.

Second- 
feet.

3.4 
6.9 
9.4 
5.0 

29 
41 
38 

317 
286 
220 
192 

7.1 
14.6 
5.7

Million 
gallons 

per day.

2.2 
4.4 
6.0 
3.2 

18.8 
26.5 
24.6 

205 
185 
142 
124 

4.6 
0.4 
3.7



76 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, of Pelekunu Stream near Pelekunu, Molokai, 
for the year ending June SO,

Day.

1. .........
2..........
3.. ........
4..........
5..........

*."...... ..;'
7. .........
8..........
9.. :. ......
10.......... 

11..........
12..........
13..........
14..........
15..........

1«. .........
17..........
18..........
1Q

20..........

21..........
nn

23..........
24..........
25..........

26. -.:......
27..........
28..........
29..........
30*.-.. ......
31..........

July.

4.0
2.5
2.2
2.0
2.1

2.0
2.0
2.3
2.2
2.3 

2.0
2.2
2.0
2,0
2.2

2.4
6.5
2.8
3 n

3 7

4.8
6.1
5.1
3.3
2.6

2.6
3.6
4.6
3.9
4'. 8
3.2

Aug.

3.*8

4.4
. 5.7

5.1
3.4

3.9
.. 2.9

2.7
2.5
2.3 

2.3
2.9
3.4
3.8
2.6

2.3
2.2
2.0
2.2
9.6

10.1
6.8

11.1
8.8

19 <\

10.3
18.4

'. 9.6
6.0
4.6
3.9

Sept.

4.0
3.3
3.0
2.9
3.0

4.8
13.0
4.5
4.2
5.4 

10.4
8.2
6.7
5.1
4.4

4.3
3.6
3.3
3 O

2 Q

3.0
9 O

3.1
2.9
3 O

3.2
3.1
*> fi

3.4
3.3

Oct.

2.9
3 A

3.6
2.9
2.9

3.3
ft 7

2.9
2.8
3.2 

10. Q
9.2
3.8
3.0
3.8

6.1
5.7

13.0
5.1
4.0

3.5
3.3
3.2
9 A

Q f\

A. 1

3.9; 3,6,
3.3
3.2
3.4

Nov.

7.1
15.6
14.6
7.3
5.4

4.5
5.0

fiQ

27
12.1

8.2.6.'5

5.6
5.0
4.4

4.1
3.9
3.6
3 O

Q 7

24
sn
15.3
12.1

Dec.

'

U a

18.4
: 17. 5

13.5 

10.3
8.9

13.2
25
15.6

10.8
8.7
7.6
6 9
6.3

6.7
. 6.0

44  
231
258

64
33
23
17.3
13:5
11.6

Jan.

12.8
18.7
18.5
21
68

138
. 70

42
50
31

2.8
24
32

153
171

100
116
52

Mar.

3.9
3.6
3.3
3.2
3.2 

3.0
2.9
2.8

.2.8
2.8

2.8
2.8
2.8
3.0

5.9
3.2
4.2

25
6.9

4.5
4.4
3,9
8.4

23
10.fr

Apr,

6.2
5.1
4.5
9.1
8.6

8.5
50
44
30.0
17,6 

12.3
12.8
10U
8.0
6.5

15.7
8.3
6.5
5.5

ao

10.6
12.8
13.2
19.5
13

19 SL-j
' 8.5

7.1
8.3

17.5
'

May.

&0
7 Jl

9.6
9.2

' 8.0

6.5
ft ft

6.0
5.0
4.5 

4.4
4.3
4.3
4,0
3.9

3.8
4.0
4.8
5.0
6.5

9.4
C A

£ 1

7.7
4 4

3.9
3.7
3.6
3.6
3.3
3.1

June.

M
3.0
sto
2 Q

2.8
' *> &
3 4

3.0
2 9
2.8 

2.8
2.8
2.8
3.6
4.7

3.1
9 a
A o

T *
9 Q

2.6
9 ^

2 A

2.4
A ( 

K O

9 9

6.1
3.7
3.0

NOTE. Water-stage recorder not working and discharge estimated in million gallons^per .day &8 follaws: 
Nov. 25-30, 35; Dec. 1-6,15; Jan. 19-24,15;7an. 25-31, 35; Feb. 1-5, Id; Feb: 6-15, 8; Feb. 16-25, 6; Feb. 
26-28, 5; Mar. 1-5, 8. Obtained by comparison with flow of Lanlpuni Stream.

Monthly discharge of Pelekunu Stream near Pelekunu, Molokai, for the year ending Junt
SO, 1921.

Month.

July................................
August..............................

October.............................
November ..........................

March...............................
April................................
May................................
June ................................

The year.... ..................

Discharge.

Million gallons per day.

Maximum.

6.5 
18.4 
13.0 
13.0

258 
171

25 
85 
9.6 
9.3

258

Minimum.

2.0 
2.0 
2.8 
2.8 
3.3 
6.0

2.8 
4.5 
3.1 
2.4

2.0

Mean.

3.14 
5.55 
4.36 
4.68 

17.1 
31.4 
47.8. 
7.32 
5.99 

16.4 
5.43 
3.35

12.8

Secoad- 
feet 

(mean).

4.86 
8.59 
6.75 
7.24 

26.5 
48.6 
74.0 
11.3 
9.27 

25.4 
8.40 
5.18

19.8

Total run-off.

Million 
gallons.

97.2 
172 

131 
145 
512 
972 

1,480 
205 
136 
492 
168 
101

4,660

Acre- 
feet.

299 
528 
401 
445 

1,570 
2,990 
4,550 

639 
570 

1,510 
517 
308

14,300



-Of IMOLOKAIi

, MI&OXAX.
LOCATION.   Half a mile above junction with Pelekunu Stream, 2 miles south of 

Felekunu landing, 6 miles north of Kamalo village, and 13 miles by trail northwest 
of Pukoo village. . 

RECORDS AVAILABLE.   December 1, 1919, to June 30, 1921.
continuous water-stage recorder. ! ] 

MBAStri^EMENTS.  Made fry wading or from suspension footbridge 209 
' feet below gage. ......

CHANNEL AND CONTROL.   Channel rocky and boulder strewn,f banks high and rocky,
Control boulders and gravel. Shifts during extreme floods.   ;.

EXTREMES OF DISCHARGE.  Maximum stage recorded, 5.90 feet at 10 a. m. December
24 (discharge, about 1,250 million gallons per day or 1,930 second-feet); minimum*

, stage recorded, 0.68 foot at 3.30 p. m. July 13, 1920 (discharge, L9; million gallon*
"per d&y or 2.9 seeond'feet). h ,

< 1919-1921: Maximum and minimum stages for this period as above. ,

.   None. ' . ^ 
OBJECT OF STATION.  To determine amount of water available for irrigating West

Molokai. 
UTILIZAMON.   Small amount being used for irrigation of taro. Most of flow wastes into,

. sea. '   , ',   " ' '   ' ; ;     
ACCURACY.   Stage-discharge relation changed during December flood. Two rating 

curves used fairly well defined between 2 and 100 million gallons. Operation" 
of water-stage recorder satisfactory. Recbrds||^rlygbod.. ,- % '.;

Discharge measurements of Lanipuni Stream near Pelekunu,
tnt&ng'JuneSO, 1921,

* during the

v; .; .>,-;

Date.

July , 2

Sept. 9 
Oct. 2&

Jan. 15
Mar. 6

86
.

  >v, .  > ,,- , '

Made by 

B. F. Bush. ...... ........................ h....,..vA...... .......
M.H..M«anry.. .................................................
M. H. Carson.................................................. 
..... do.............. ̂ ...... ........ ,............,.......v ......
.....do.............................................:...........
...., do. ........................................................

....jlo............................... ..........................
W. C. Kenshaw.. ,............................../..............

Gage 
height 
(Art).

a 73
.79
.80
.78

1.05
2.22
.70
.83
.71

v( 5 ,;,^^

Seeoed- 
feet.

.. 3.5
5.2
5.5 
4.9

14.2
242.

6.7mo

«««*    ...,"

Million 
galldns 

per day.

2.3
3.4
3.6 
3.. 2
9.2

156.

t 3
6

*' .:'rH '' ',' '"'

55968 24 WSP 535  r6



SURFACE WATER SUPPLY OP ̂ HAWAII, 1920-21.

Discharge, in million ̂ dttw^ti , 
the year^ ending June SO,

L<^p^i'S#etiMri0ar:P4lekunu, Molokai,far

Day.

1.. ............
2..............
y r-     -
5..............

6..'...;....'.!..
7..............
8..............

J^;::;;::
13..............
14..............
15..............

16..............
17..............

w>:?A. r.v: .';';.*
20..............

22..............
23..............

28 T

26..............
27..............
28..............
29fc::::::::::
31..............

July.'

3.6
2.7

2.4
2.4

'2.1
2.2
2.6
2.6
2.6

2,1Z 4'

2.0
2.0
Z.6

3.0
5.9

.2.7

3.2

6.7
5.2

,&,»' rf

3.2
4.3
5.0

' 5 4.'a
3.4

Aug.

4.0
5.0
40
4.9
3.6

3.4
3.0
2.8

  f2r7

2,6 

H
3.4
4,03" 2"

2.8
2.6
2.8

9.5

10.6
12.1
11,6
13.2

8.8
18.5
7.2

,4,9' ' 4.<V

3.6

Sept.

3.6
3.3
q o

3.0
3.2

1 4.: 9
ai.fr
4.3

12..8 '7.4

6.4
4.7

:4.3

4.1
3.4
3.3
3. 2
3.0

  9 fi

2.8
2.7
Z7
3.0

9 fi

2.6
Q Q

3.0

'Oct.

2.7

on
' 17

2.7

3&
- f 3.4

2.8
.2.7^
3.0

. 14*8, 
12.3
3.6

, 3.0'3.' 4'

4.5
7.1

QO

5 'A

3: 6'.
3.3
Q O

*>1

"11 ft

K O

A 3

4.1
4.14.5'

Nov.

9.5
16.7
19 fi

6.4
4.9

4i5
4. ,7

3*

7.9 

510 '
4.7
4.3
4.1

4.0
3.8

15.6

f36

H O

7.4
8.2

[ ' Tf A1 4

16.0
15.4
72

Dec.

15.6

, 8.0
8.0
7.9

14.5

llT'7
U «V,

,£., 2

6.6 
6.4
8.2
8.8

5.4
5.0
4.7
4.5
4.5

4 <i
4.3

18.5
165
131

23

9.5
8.0
6.9
6.0

Jan.

7.1
  13.0
,ai.7

17.9
50

131 :
; 49

32
26 v
16.0

.15.0 
13.4
18.8

157
139

101
152
47
23
16.0

14.2
11.1
9.8

68
'SO
'22

15.0
11.8
10.1
9.2

Feb.

' 7.8
7i5'
7.3
7.5
6.7

  7.8
,6.9

f; &
6.0

6.7'5.7
5.5
6.2

10.4

6.4
5.7
6.7
5.4
5.2

6.0
5.5
5.0
4.9
4.7

4.7
4.6
4.6

Mar.

4.4  22  
6.2
5.2
4.9

4.6
4.4'4.4
4.3
4.2

4.2 
4.0
3,9
3.9.

3.9
4.2
3.9
4.3
3.9

4.3
8.1

32
7.1

5.4
5.4
4.9
7.5

27
8.8

$*

6.0

5,0,
6.2
5.7

96
66.67 "
32 ,
13.0

,8,8 
9.5
S.-2-
7.1

19.0
8.2
6.7

22

. 8.8
9.4

11.1
17. Q9.J8

9.8
7.8
6.0
7.3

18.1'

'$&

1 ' --',

    ^7*J'£ "
a n

$#

-5.7
5,4.

%A
4,9

,4.6
.. 5.4
' 4,6

414
4.6
7.7

.,^3.

6.2'

5.7
10.3.
5.5
4.9"

4.4
4.4

4.0

'", 
June.

"'*Ttf
' '4 .; 8J-t

a/ Of
' JJ 'S?o
«\ 3.8

v-1 *-2
3.9

3.8 
3.8

,; 3.8
1 4.9

4.6

J 4;0

as
* {ft 8'

3.7
  3.6

L ^x*'^

V ' 6.3
12.2
7.8
7.0

Monthly (Kscharffe of Lanipuni Stream near Pelekunu, Molokai, for the year ^ending
June SO, 1921. *"

Month.

Toly. ...............................
August....,.,.'.....,..-.............
September..........................
October.............................
November. .........................

January. ............................
February...........................
March...............................
April................................
May................................
June................................

The year......... .............

Discharge.

Million gallons per. day.

Maximum.

6.7 
18.5 
12.8 
32 
72 

165 
157 
10.4 
32 
96 
10.3 
12.2

165

M^T"*""'"''

2.0 
2.6 
2.6 
2.7 
3.8 
4.3 
7.1 
4.6 
3.9 
5.0 
4.0 
3.6

ZO

Mean.

3.30 
5.70 
4.24 
6.13 

13.2 
18.0 
41.0 
6.21 
7.12 

17.0 
5.94 
4.49

11.1

Second- 
feet 

(mean).

5.11 
a 82 
6.56 
9.48 

20.4 
27.9 
63.4 
9.61 

11.0 
26.3 
9.19 
6.95

17.2

Total run-off.

Million
gallons.

i02 
177; 
127 
190

1,270 
174 
221 
509 
184 
135

4,040

Acre-- 1 ' 
K»t.; ;

' %*.-, «far
J 390 

583 
. - 1.220

i,no
3.900 

534 
677 

1,570 
566 
413

12, 400



OF 7ft

WA|E:OLU STREAM AT ELEVATION 650 FEET, HEAB KALAUPAPA, HOLOKAI.

LOCATION. 2 miles abovgniouth of stream and 5 roiles sottoeaet of Kalaupapa.
RECORDS AVAILABLE. July 1,1920, to June 30,1921.
GAGE. Stehrens cetotinuous water-stage recorder. , '
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL -AND CONTROL. Stream bed of gravel and boulders, right bank vertical 

rock, Left bank sloping and formed of loose material. Control formed of un­ 
stable bouMers. " -    -.

EXTREMES OF DISCHARGE. Maximum stage recorded, about 13.0 feet at 10.20 a. m. 
December 24 (data insufficient to estimate discharge); Tnfrilnuini stage recorded,; 
1.95 feet at noon Ofctober 2 (discharge, 2.4 million gallons per day or 3.7 second- 
feet.)

DIVERSIONS. None. .
REGULATION. -None.  
OBJECT o# STATION. To determine the amount of water available for proposed 

power and irrigation project for leper settlement and for irrigation of the west end 
of Molokai. . . .

UTILIZATION. Part of water used for water supply ̂ of leper 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 fairly satisfactory. Records good except for two periods that are partly 
estimated. ' ,:

Discharge measurements of Waikolu Stream at elevation 650feet, near Kalaupapa, Molokai, 
during the year ending June SO,

Date.

Sept. 12 
Oct. 25 
Dec. 11 
Jan. 20 
Mar. 11 
May 26

Made by 

M. H.Cars<m.. .................................................
.....do..........................................................

.....do..........................................................
E. M. Pickop ......... .............._........._...............
W. C. Renshaw ......................... ̂ .....^..... ...........

Gage 
height 
(feet).

2.18 
2.45 
2.12 
2.04 
1.75 
1.73

Discharge.

Secoud-
feet.

7.3 
17.1 
6.9 

12.2 
6.5 

. .5.6

Million { 
gallons 

per day..

4.7 
11.1 
4.4 
7.9 
4.2 
3.6



80 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in tmtlion gallons per day, ofWcukolu Streafn Hit elevation 6$0lfe£t, near tfiud- 
upapa, Moloka/i, for the year ending Jun&SO,

Day.

l.,.S.'.i....

2...........
3...........
4..........
5...........

6^.........7 '-' - -' '

8...........
9'.-........ 

10...........

11..........
12...........
13...........
14..........
15,.;-.....,.

16..........
17.  ........
18...........
19...........
20...........

2U..........
22...........
23...........
24............
25...........

26...........
27...........
28...........
29.....;,....
30...........
31...........

Aug.

2.8 
2.6

2.6
2.6
2 ft

2.7
2.9

2 Q

2.7
2 7
2.7
7.7

. 9.7
ft Q

12.6
9 4
7 K

13.9
5.0
3.4
3.0
2.8

Sept.

o o

2 IT
"2.' 7"

2.6
2.6

2,6"s!o
j 3.8

3.0 
3.2

7.6
5.0
S 7
3 IT

^2 »

2 ff

O o

2 ft

9 Rl

9 a

9 *\
0 ft

9 R

2 K

2.5
2.4
2.4
2.4,
2.4

Oct.

0 A

2.4
*.4
2.4
2.4

, 2.5
9 A

.>|.4
2.4 
2.4

4.7
in ^

o n
2.6

- 2.6

9 Q

91

3 7
O Q

9 7

2 ft
32
17 ^ '

4 c

3.5
^ i
0 A

3 e

3.4

Nov.

O A

12.2
11. T
4.0
? <\

3.2
3.1

43
10.0 
9 1

3.6
3.5
3 4

3 ft

3.1
4 n
3.0
3.0

11.2.

17.2
16.2
7.1
4 5
A 0

H Q

6.2
1 c 2

1M
53

: I**.

A e

4.5
5 A

7 0

5.6

J4.4
5.1
8.7
9.0 
5.7

4.4
o 7

 11.7
  8,6

0 Q

3.4
' 'S 9

3.1
0 I

Q (\

 > n
q*

Jam

""*"' "

 - .'
J

Q I

7.4
0 A

7.7
7,5

22'

9.0
6.6
6.1.
6,0e:i

E.eb,

a A

6.0
6.1
6.0
6.0

6.0"6.1
6.L
6.2 
6.3

6.4
6.4
6.4
6.6

  '7.7

7.6
, 6.9

» O

7.4
A ft

U 9

14.1
7 ..9
6.2
K X>

5.7
5.6
5.6

Mar,

5.ft
21"7.3
5.9
5.5

5.1.' ' '4.8'
4.8
4.2 
4.0

3.8
4.0
4.0

* o n

3 9

3 Q

3 9
3 0
Q Q

3 Q

4 0
4^0^4.7

01

6.0

5 9
4.9
4 Q

11.7
30
6.1

  ! Apr, ,

'4.4
4,1
3.9

*7,3
6.6

.102 t .
22  ia  
^.5
4.7

4.2
£4
6.2
4.6
4.2

9.0
5.3
4:4
4.1
Q 9

5.4
6.3S'tt

7.9
5.4

4.7
4.4
4.1
4.0
5.0

'May;

4.1.
4.0
4.7

,4,2
4:1

4.0,.'3.9
, 3.9

3.9 
3.8
t.i'
3*7
3.8
£«

, 3.7

   8.6
3.6.
3.6

. 3:8
4.,4

* Q

4.1,
' 3.9

5,0
. 4.0

3.7
3.«
3.5
3.6
3.5
3.5

JttOfer

  A&4
3.4

' ' 3.4
. 3.4

* 3.4

3.4
: 3.4

i.' 3.4
3.4

,Vi 3.3
"    2%

f?3.3
 > 3:i

... 3.4

' : 3.4
3.4' '3.3
3.4

3.4
3.3

" k 3.3
3.3
3.3

3.4
5.3
6.4

, -  £9
" 3.6

NOTB. Record of stage unreliable July 1 to Aug. 8. No record Dec. 24 to Jan. 20. Record corrected 
on assumption of a gradual filling float Jan. 20 to Mar. 11. Dischirge in million gallons per day estimated 
by comparison with flow at lower station as follows: July 1-20,3; July 21-31,4; Aug. 1-8, 3; Dec. 24-26,80; 
Dec. 27-31, 3; Jan. 1-4, 6; Jan; 5-7, 35; Jan. 8-12,7; Jan. 13-18, GO; Jan. 19, 8.

Monthly discharge of Waikolu Stream near Kalaupapa, Molokai, at elevation 650 feet, for 
' the year ending June 30,1921.

Month.

July... ..............................

October. . ................... .......
November ............ .....

February ...........................

April................................
1%. ...............................

Discharge.

Million gallons per day.

Maximum.

13.9 
8.0 

32
53

14.1 
31 

102 
5.0 
6.4

Minimum.

2.4 
2.4 
3.0

5.6 
3.8 
3.9 
3.5 
3-3

Mean.

3.35 
4.56 
3.15 
5.16 
9.72 

13.5 
20.8 
6.93 
7.08 

10.0 
3.93 
3.55

7.66

Second- 
feet 

(mean).

5.18 
7.08 
4.87 
7.98 

15.0 
20.9 
32.2 
10.7 
11.0 
15.5 
6.08 
5.49

11.9

Total run-off.

Million 
gallons.

104 
141 
94.5 

160 
292 
420 
643 
194 
220 
300 
122 
106

2,800

Acre- . 
feet.

319 
434 
290 
491 
89S 

1,280 
1,980 

595 
674 
921 
374 
327

8,580



OF

WAIKOLTJ STREAM AT PIPE-LOTE CROSSING, HEAR J?ALAtJPAPA, UOLOKAJL,
^.. , ._-. -  -,; ._ .*> . ,   ...'   , '"''/: ,''''-     '  ''._     ' *    »

LOCATION. At 300-foot elevation, 1 mjle above libiit& of stream and 4 miles east-

RECORDS AVAILABLE. June 2, 1919, to June 30, 1921.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading. , I
CHANNEL AND CONTROL. Stream bed sand, gravely and boulders. Right bank steep 

and rocky. Left bank is overflowed at high stages, ' Control is"concrete casing to 
8-inch water main and is permanent.

ExTHEatES OF J9ISCHABGB. Maximum stage recorded, 10.20 feetat 10.30 a. m. Decem­ 
ber 24 (discharge, 1,270 million gallons per day oj 1,960 second-feet); minimum 
stage recorded, 3.89 feet at 10 a. m. December 22 {discharge, 3.5 million gallons 
per day or 5.4 second-feet.) . . .

191&-1920: Both maximum and minimum'stages recorded for period same an 
; above.     ;    

DIVERSIONS. Intake ditch to Kalaupapa water supply diverts about 2.5 million
* * * * »F   .^

gallons per day at about 500 foot elevation. Some of this water returns to the 
stfleam just below the station, ; * 

JBEOiTLATioN.-^By diversipn only.
OBJECT OF STATION. To determine amount of water available for proposed powef and 

N irrigation project for leper settlement. , 
UTILIZATION. Part ot water used for irrigation of taro. Remainder wastes into sea. 
AccuRACr.-^tage^discharge relation permanent. Bating curve well defined between 

4 and 50 million gallons per day. Operation of water-stage recorder satisfactory 
except for period where it was stopped. Records good except! for this estimated 
period. ' - ,

Discharge measurements of Waikolu Stream at pipe-line crossing, near Kalaupapa, Molokai, 
during the year ending June SO,

Date.

Dec. 11 
Jan. 21 
Ms*. 12 
May 96

Mad* by 

.....^0... ................................... .L...^...... ........
. .. dO..». . .  i'. i ... . . . .
J. E. Stewart.. .;.;.. ...........................................

Gage 
height 
(feet).

3.96 
4.08: 
3.88 
3.98

Discharge.

Second- 
feet.

&7
,-;. *'17.o 

9.3 
8.9

Million 
gallons 

per day.

5.6 
11.0 
6.0 
5.7



SURFACE WATEE SUPPLY OF HAWAII, 1920-21.,

Discharge,'in million gallons per day, of Waikolu Stream at pipe-line crossing, near 
Kalaupapa, Mol6kai,for the year ending June SO,

Day.

1...............
2..............
3.............. 
4..............
5..............

6..............
7..............
8..............

19..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

'21....... .......
22..............
23..............
24.:.....,.:....
25..............

26..............
27..............
28.............:
29..............
30..............
31..............

July.

5.7
5,4
4,8 
4.8
4.8

5.1
5.1
5.1.
5.1
5.1

6.1

' 5.1
5.1
5.1

5.1
7.5
6.1
5.1
5.7

'9.4
9.8
9.0
6-7
5.4

.5.4'
5.46.1'
6.4
6.7
5.4

Aug.

5.1
5.4
7.1 
6.7
5.7

5.1
5.1
5.1
5.1
5.1

5.1
5.1
5.1
5.4
5.1

5.1
5.1
5.1
5.1
8.6

14. 1
7.5

17.5
12.4
11.9

16.5
8.3
6.1
5.4
5.4

Sept.

5.4
5.4
5.1 

, 5.1
5.1

5.4
8 8
6.7
5.4
5.4

8.6
,9.8
6.1
6.4
5.4

5.4
5.1
5.1
5.1
5.1

5:1
5.1
5.1
5.1
5.1

,5.1
5.1
5.1
5.1
5.1

Oct.

5.1
5.1

. 5.1 
5.1
5.1

5.4
3.1
5.1
5.1
5.1

7.7
14.3
5.7
5.1
5.1

5.4
7.0

31
7.1
5.7

5.4
5.1
5.1

34

Nov.

.:.....

   

r ,

Dec.

.,,....

5.1
4.8
6.4

11.0
9.0

4.8
4.1
3.8
3.5
3.5

3.5
3.5

27'113

149

14.1
9.4 7.1
4.1
3.8
3.5

Jan.

,».'$-
7.0

is. * 
13.2
3t

64
28
11; 5
13.7
8.8

11.9
10.1
16.5

181
75

53,
59
24 ,
12.8
11. 0

10.2
11,5
1,0.2

34   -
15.0
10.6
10.2
9.4
9.8

 WK,

9.4
9.4".'8.3 
8.37.3'

7.9
7.9

, 7,5
7.5

-7,j5

7.1
74
6.7
6.7
,7.9

, 7.9
7.1

10.2
7.5

10.9
144
8,3

, 6.7

6.7
6.4
e:*

Mar.
"'*4

20.0' 9.4' 
7.1
6.T

' 6.4

6.1
6.1
.6.1'

ftl
6.1
5.7
5.7
5.7

5.7
5.7

6.1
  6.4

6.7
6.7
9

n '

32  
, 11 SI

-9.4
' Q 4."

14.0
32
11.9

Apr.

99
, 8.3-.< 7:9

12.5
12.4*
83 "'

29
29,
18.0
10.2

9iO
9.&

11.9
8.6
7.9

,12.8
8.3
8.7
6.4

12.1
8'.3

9 4
42.8

^ 11.9
. 7.9.

-74
6.7

16.1
6.1
7.9

May.

&4
6.4

- 7.9 
,74,
7.1

7.1

. 7.5
74
7.1

7.1
'H

5.4

, 5-7
5.7
5.7
5.7
7U

'7.5
6/4,
5,. 7
7.5
6.7

6.1'5,7
5.7
5.7
5.7

June.

. * « 4
Si 4
5.'4 
5.4
5.4

5.4
  5.4

5.4
5.4

-. 5.4

, 5.4
5.4
5.4
5.4
5.4

5.4
5.4
5.4

. . 5,4
5/4

' 5.1
5.r
5.1
54
5.1

t 5.1
7.3

10,3
6.1
5.4

NOTE. Recorder stopped Oct. 25 to Dec. 10,1920. Discharge estimated in million gallons per day by 
.comparison with flow at upper station as follows: Oct. 25-31, 6.5; Nov. 1-5,10; Nov. 6-10,18; Nov. 11-19.6; 
.Nov. 20-25,15; Nov. 26-30, 25; Dec. 1-5, 10; Dee. 6-10, 12.

Monthly discharge of Waikolu Stream at pipe-line crossing, near Kalaupapa, Molokai, 
for the year ending June 30,1921.

Month.

July.................................

September ..........................

December. ..........................

February............................
March...............................
April................................
May.................................

Discharge.

Million gallons per day.

Maximum.

9.8 
17.5 
9.8 

34

149 
181 
14.1 
32 
83 
7.9 

10.3

181

Minimum.

4.8 
5.1 
54 
5.1

3.5 
3.5 
6.1
5.7 
6.1 
5.4 
5.1

Mean.

6.02 
7.25 
5.73 
7.76 

13.6 
16.3 
25.4 
7.96 
9.44 

13.2 
6.50 
5.59

10.4

Seeond- 
feet. - 

(mean).

9.31 
11.2 
8.87 

12.0 
21.0 
25.2 
39.3 
12.3 
14.6 
20.4 
10.1 
8-65

16.1

Total run-off.

Million 
gallons.-

187 
225 
172 
240 
409 
504 
787 
223 
292 
397 
202 
168

3,810

% feet

573 
690 
528 
738 

1,250 
1,550 
2,420 

684 
898 

1.220 
618 
515

11,700



ISLAND OF MOLOKAI.

MISCELLANEOUS MEASUREMENTS

% Measurements of streaiiiVand ditches 6h the1 Mamd of Molokai at 
points other than regular gaging stations are H^ted below.

Miscellaneous discharge measurements on Molokai during the year ending June SO',

Date.

July '6

Sept. 13
Oct. 26
Jan. 23
Mar. 10
Apr. 19
May 25
Jtaly 4

Aug. 6
Sept. 8
Oct. a
Dee. 4
Jan. 13
Mar. 4
Apr. 13
May 27
.July 2

Sept. ilp
Oct. 23
Mar.: 6
May 26
Jan. 21

20

20

21
July '2

Deceit
Jan. 21
Mar. 12
May 26
Jan. 20 

20

21

21

Mar. 12
Dec. 11

Jan. 21"

21

21

21

Stream.

Right Branch of
Papalaua. 

.....do............

.....do......... ..

.....do............

.....do............

.....do............

.....do............

.....do............
WaifeHi..... ......

.....dd. ...........
,,,,-do............
:.:.'!.do:. ..........
.....do............
.....do.. ..........
.....do............
.....do............
.....do............

.....do............
A, ..do. ...........
..:.Jdo.. ..........

.....do............

.....do............
JVaikoln. .........

.....do............

.....do............

.....do............

..,., do.,. ..........

.....do............

.....do............

.....do............

Diversion . from 
WaikohiStream 
for Kalaupapa 
water supply. 

.....do............

supply flume. 
Waste from Ka­

laupapa water- 
supply flume.

Stream from left
just below pipe- 

  line crossing. 
Mauka Branch of

Big; Springs. 
MaukV Middle

Branch of Big

Big Springs. 
Makai Branch of 

Big Springs.

Tributary to  

,....do. ...........
.....do......':.....
.....do............
.....do.........;..

.....do............

.....do............

.....do... ..i.,'.....

.....do.....'.......

.....do............

.....do............

.....do............

.....do............

.....do............

.....do.............

.....do............

.....do............

.....do............

.....do. ...........

.....do............

.....do... ..!....,;.

.....do............

.....do............

.....do............

.....do............

.....do...........

.....do............

.....do............

.....do............
Kalaupapa water 

supply.

.....do............

.....do............

....do.............

....do............

....do............

....do.............

....do............

....do............

LoeaBty.

.....do......................

.....do..................:.l.

.....do............,.,..;....

.....do......................

..... do.. ...... ,..;.. -is.'..;...

..... do.. .......... ....^«..

.....do.;..........!....1.....

ditch, near 'Waflau.

.....do......................

....:do.. ...:.. ...............

.....do......................

.....do......................

.....do......................
:... .do. .....................
.....do............'..;.......

ditch', near Pelekunu. 
.....do... ........ ......i.:...
..., .do... ...................

,.... do.,. ...................
.....do......................
.....do...........:...........

450 feet near Kalaupapa. 
200 feet above diversion for

Kalaupapa water-supply, 
near Kalflupapa.

from Kalaupapa water 
supply diversion, near Ka­ 
laupapa.

Below Big Springs, near Ka­
laupapa.

.....do......................

.....do......................

.....do......................
50 feet below diversion, near , 

Kalaupapa.

near Kalaupapa.

.....do......................

.....do.............. ........

Elevation 250 feet, near Ka­
laupapa. . - -

....do......................

Elevation 340 feet, near Ka­ 
laupapa. .

.Gage 
height.

,Eeet.

..,,,...v

 

 

......;.

Dis­ 
charge.

Sec.-/*. 
0.25

.30

.45
1.05
1.$

, .35
.4
.85

16,0

33
, 34

26
53

131
32 ,
44.5
38
10.0

13i6 ;
19.7
14.8
19 7
35.5

  20.1
12.6

13.0

13.9

12.4
13.8

18.2
26
IB. 5
146

, 5.5 

7.7

^.1

1.4

j7
1.35

,' 1.65

.5

.45

.08

Million 
gallons 
per day.

0.15

.2

.8

.7
1.2

0

Is
.55

9 7

17.3
22.1
16.8
345
85<2K7
28.5
24.6
6.5
o a

12.7
9.6

12.7
23.1
13.0
8 1

8.4

9.0

8.0'8.9

11.8
17.0
12.0
9.4
3.5 

5.0

2.0

.9

.45

.85

1.05

.35

.3

.05



SURFACE WATER SUPPLY OF .'HAWAll, 1920-21.

: , HOKOSA.PATJ STREAM NEAR HONOKAHATT, MATH. . ., t . ,
LOCATION. 1,000 feet^ above intake of Honokahau ditch and 6 miles .southeast of 

Honokahau,at elevation 910 feet.  -.  '
KECOI#>S AVAaABL^.T^March 12, 1913, to .September 19, 1920 (after which,station 

was discontinued), and staff readings at old site on diversion dam August 13 to 
December 31, 1911.

.GAGE. Steve^ continuous water-stage recorder. . .,../;'
DISCHARGE MEASUREMENTS. Made by wading or from cable 400 feet below gage.
<}HANNEL AND CONTROL. One channel at all stages; straight for 100 feet below- gage 

but ijaakes sharp bend 50 feet above gage; right bank rises gently; left bank is 
vertical wall of rock. Control composed of large boulders; seldom shifts.

EXTREMES OF DISCHAHGE. Maximum stage recorded during period, 4.12 feet at 7.10 
p. m. September 11 (discharge, approximately 280 million gallons per day w 483 
second-feet); minimum stage recorded, 1.19 feet from 10 a. m. to 2 p. m. August 11 

 >  (discharge, 5.1 million gallons per day or 7.9 second-feet). ' .
1913-1920: Maximum stage recorded, 8.25 leet at 7.30 a. m. January 18, 1016 

(discharge computed from extension of rating curve, approximately 1,900 niil- 
lion gallons per day or 2,940 second-feet); minimum^tage recorded ini}Augu^l9Ji0.

DIVERSIONS. None. ' ' -- *;. v" ; '
REGULATION. None.   S* '
OBJECT OF STATION. To determine resources of stream.
UTILIZATION. Low flow ol Stream'all'diverted by Honokahau ditch for irrigation.of 

sugar cane and for power development. ...
ACCURACY. Stage-discharge relation permanent. Bating curve well defined bjetween 

, 10 and 100 million gallons per day. Operation of water-stage recorder satisiae- 
tory except as given in footnote to table of daily discharge. Hecords good when 
water-stage recorder was operating.  

Discharge measurements of BbnoTcahayt, Stream near Honokahau, Mam, during the year
ending June 30,

  D*te.

July 8
21 

Sept. 5 
Nov. 1

: Made by-

Reid Jennan..... ...............................................
B. H. Remington...............................'...............

.....do.........................................................

(feet).

1.36 
2.05 
1.44 
1.44

Discharge.

Seeond- 
feet.

1H
.!- 47-

4 5
13.2

MUMon 
gallons 

per day.

7.2 
30.5 
8.1 
7.»

Discharge, in million gottow per day,,of Bonokakau Stream near Bonokahau^ ]£&ui,for 
the year-tending June SO,

Day.

1. .........
24v: ::::::::...........
6..........
7..........
8..........
9.. .....;..
10.........

July.

16.3
10.0
8.0
7.4
6.8

6.8
6.9
7.6
7.7
8.8

Aug.

6.6

6.3
5.8
5.6

  6.5
5.2

Sept.

11.5
U n

8,6
7.7

9 A

48
35
10.49.'8

9 n

Day.

11.........
12......... MI..:.....

 14.. .......
15.........

16.........
17.........
18.........
19.. . .....':
20

July.

8.2
8.0
8.0
7.6

12.2

8.4
24
14.9
13.4
19.6

Aug.

5.3
15.2

. 22
30
6.8

6.3
5.6
6.5
5.5

23

Sept.

67
21
18.3
11.2
9.6

9.2
8.4
8.4
8.4

Day.

21.........
22.,.....-.
23.........
24.........
25.....:....

26.........
27.........
28.........
29.........
30.........
31.........

July.

28
23
22 .- 
16.6
12.2 1

9,4
22
14.0
12.5
12.2
8.4

Aug.

 i 9.8
  9.3
*>ll,ft'

21
U5

18.2'44
11. a

, 9-4 :
7.6
7.6

Sept.

NOTE. Discharge estimated as 11 million gallons per day Aug. 1-4 by comparison with records of Hono­ 
kahau ditch and Cahainaluna Stream using extreme range indicated on record. No record of any value 
obtained after Sept. 20.



OF

Monthly discharge of Bomkahau. Stream near.,Btmokoham Jfatw, for, the yea? ending
June SO,

Month.

September 1-19.....' _ .............

The period (81 days).. ........

Discharge.

Million gallons per day.

Maximum.

28 
- 44 

67

Minimum.

6.8 
5.2
7.7

Mean.

12,6 
12.2 
17.0

Second- 
feet 

(mean).

lfl.5
18.9 
26,3

Total ron-off .

Million 
gallons.

. .391 
.380 

323

. 1>OW

,,<1
Acre- 
feet.

. !,!«» 
1,160 

991

.3,860

HOHOKAWAI DITCH »EAB LAHAINA, MATJI., , , ' -

LOCATION. At downstream portal of long tunnel on Honokawai ditch, 1$ miles 
below intake and 1J miles northeast of Putikolii until May 27,1921. On May 28, 
1921, station was moved 1$ miles upstream to a point 75 feet belew ditch intake, 
at elevation 1,530 feet.

RECORDS AVAILABLE. Miy 28, 1921, to June 30, 1921, at present location; Novem­ 
ber 14,1918, to May 27,1921, at downstream portal of long tunnel 1J miles down­ 
stream; and from July 1,1912, to December 31, 1917, at old location about half 
a mile downstream on former ditch line,

GAGE. Gurley weekly water-stage recorder installed April 15, 1919. Stevens 
continuous water-stage recorder November 14, 1918, to.April 15, 1919. Staff 
gage prior to that.

DISCHARGE MEASUREMENTS. Made from plank across ditch.
CHANNEL AND CONTROL, Channel at lower station is, concrMe-lined ditch station 

straight for 100 feet above and below gage. At new station channel 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 to back­ 
water from collection of gravel at wide section 500 feet bMow ga^e.

EXTREMES OF DISCHARGE. Maximum stage recorded duringlyeaf, 5.65. ieet at 10.90 
a. m. November 8 at lower station (discharge, 30, million gallons per day or 46 
second-feet); minimum stageirecorded, S.71 feet at 8. a. m. Aj>ril 9 (discharge, 
1.4 million gallons per day or 2.2 second-feet).

1912-1921: Maximum stage recorded, 5.88 feet at 6 a.'m. September 3, 1919 
(discharge, 33.5 million gallons per day, or 52 second-feet)* Minimum stage 

. recorded, 0.22 foot at 9 p. .in. November 14, 1918 (discharge, 0.32 million gallons 
per day or 0.5 second-foot.) , '.." / ..'.,-

DIVERSIONS. Flood water diversion ditch about 50 feet below intake to well of 
lower station diverts part of flood water above gage height of 3.95 feet when flood 
gates are open. Gates 30 feet above new station may also Jb^ »^eo). to s&vert 
flood water.

REGULATION. 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 or STATION. Most of drainage area in Territorial lands. Data valuable in 
relation to Territorial lease to Pioneer Mill Co.

UTILIZATION. Water used for development and irrigation of sugar cane.
ACCURACY. Stage-discharge relation not permanent. Eating 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.



SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge measurements of Honokawai ditch near Lahaina, Maui, during the year ending
June 30, 19$ 1.

Date.

July 7 
22 

Sept. 6 
Oct. 18 
Feb. 1 
Apr. 18

Made by 

.....do.................:.,................................,.....
J.E.Stewart.. ........ :.................... .....................

Gage 
height
(feet).

3.82 
4.48 
3.78 4.40' 
3.80 
3.95

Discharge.

Second- 
feet.

3.7
18.1 
3.8 

17.2 
4.8 
6.6

Million 
gallons 

per day.

2.4 
11.7 
2.5 

11.1 
3.1 
4.3

Discharge, in million gallons per tfay, of Hono'k&w&i ditch near "Lahaina,, Mdui, for the
year ending June SO, 1921.

Day.

1.. ............
2..............
3..............
4... ...........
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14.. ....... ...J.
15..............

16..............
17..............
ID

19..............
20..............

21..............
22.. .., ,«... .
23..............
24..............
25.................

26... ...,., v-.--
27..............
 9R

29..............
30..............
31..............

July.

&0
3.5
2.9
2.9
2.7

2.7
2.5
2,52.5'
2.3

2.3
2.3
2.8
2,3
13

2.68.1'
A C4.«'

7.0
' 9.-S

  f&7

6.7
4.0
4.3

 3.1,
4.3
d. a
4.1
4.3
2,5

Aug.

2.3
2.3

' 4.0
5.8
2.7

2.2
2.1-
2.1
2.1
2.1

2.0.
5.1

  sii
7.7
2.5

2.1
2:0
9 ft

2.0
 7.4:

4:e
3.5

' 5.9
7.2
9.7

.,,7.7
12.6
i-.fc
4.2
3.0
9 a

Sept.

3.0
4.d
3.1
O ft

3.0

8.3
11.1
4.Q
3.1
2.9

Itt5
6.9
5.6
3.8
3.0

. 3.0
  -2.8

2.8'2,8
O' Q

1   i ** a. ,

2 0

2.6
26

, 2.6

3.2
4.2
O Q

2.8
3.0

Oct.

? 9
2.9
2.9
2.8
2.8

3.3
1 7
3.1
2.9
2.8

9 8
6.3

' 3.4
  2.9
' 4.8

7.8
6.5
9 1
3.7
2.9

" --2.8
0 0

2.8
3.3.
9.4

-&-8
3.6

2.8
2.6
2.6

Nov.

4 4
7.8
6.3
3.5
2.8

2.6
2.6

20.0
11,6
6.7

5.0
3.2
3.0
3.0
3.9

2.9
9 Q
^ n
3.0

13.8

18.5"
16. &
6.6
5.2
6.2

7.7
4.1

1 4.B.
7.0

18.5

Dec.

7.1
3,6
3.6
6.4
7.3

9.1
, 3.8

9.9
7.4
6.6

ae
3,07.-4

13.3
5.6

3-4
9 Q
9 C'2.6

2. ft

2.5
,2.5.
7.5

  17. 7
. 5.9

5.6
3.8
q n

2.6
2.6
2.4

Jan.

2.83.'7
3.8
5,3
6.4

7.1
6.4
4.3
3.6
4.5

10.5
14.8
10.5
6.3

. 5.2

4.3
q o

' s:?
3.5

12.6

18,3
711
4.6.
3 K

3.0
5.3

Feb.

2.9
2.4
2.3
2.2
2.2

2.3
2 2
2.2
2.2
2.0

2.0
2.2
2.3
2.3'6.7

. 5.0
 2.8
A &

3.8
2.6

' 2.3
2.3
2.3

  2.2
2.0

2,0
2.3
0 0

Mar.

2.2
7.8
3.5
2.5
2.3

2.3
2.0
2.0
1.9
1.9

1.9
1.9
1.9
1.9
1.9

2.0
2.0
3 1

4.3
9 Q

6.0
2.6
2.2
7.3
4-5

2.6
2.6
2.8
9 t
6.2:
4.6

Apr,

3.0
2.8
2.9
2.8
2.8

12.9
20.0
as'4.7
3.8

3.8
5.5
4.3
4.5
3.3

10. 5
4.3
o Q

3.1
a. i

: 3.9
5.?
8.4
7.0
7.4

8.1
4.1
O 9

2.2
8.1

May-

3.5
2.9
5.7
2.7
2.4

2.4
2.4
2.4
2.' 4
2.4

2.4
2.4
1.8
1.8
1.8

1.8
9 n
T..O
2.0
9 1

4.6
0 A

2.4
8.1
2.4

L6
1.6
1.6
3.6
3.6
3.0

June.

3.6
3.6
3.6
3.5
3.5

3.5
3.6
3.5
3.4
3.4

3.5
3.5
3.5
3.5
4.2

3.7
3.5
5 K

4.2
3,6

3.6
3.6
3.5
3.5
3.5

3.9
4.0

15.0
7.4
4.4

NOTE. Discharge estimated at 6 million gallons per day January, li-15 by comparison with record of 
ahafeialuna Sti^am artdftbserveife'r*cbra.



Monthly discharge of SonoKawai ditch'ri&fr Lahaina, Jtatoi, fift the year ending 'tftcTtl 3d,

. Month. '' .

July................................

September ..........................
October.............................
November ..........................

January...
February . ..........................
M&rfih,, ,.,,
Atiril..... ...........................
May
June . ....

Discharge.  

Million gallons per day.

Maximum.

9.8 
12.6 
11.1 
9.8 

20.0 
17.7 
14.8 
6.7 
7.8 

20.0 
9.1 

15.0

20.0

Minimum.

2.3 
2.0 
2.6 
2.6 
2.6 
2.4 
2.8 
2.0 
1.9 
2.2 
1.6 
3.4

1.6

Mean.

4.05 
4.34 
3.95 
4.18 
6.85 
5.42 
6.13 
2.68 
3.10 
5.65 
3.12 

* 4.14

4.48

Second- 
feet 

(mean).

6.27 
6.71 
6.11 
6.47 

10.6 
8.39 
9.48 
4.15 
4.80 
8.74 

 4.83 
6.41

6.93

Total run-off .

Million 
gallons.

128 
135 
US 
130 

. 206 
' 168 

190 
75.0 
98.1 

170 
96.8 

124

1,630

Acre- 
feet.

' '354m
631 
516 
583 
230 
295 
520 
297 
381

5,010

LAHAERALTTNA STREAM ABOVE PIPE-LUTE INTAE3S, NEAR LAHAINA, HAITI.

LOCATION. 200 feet above intake of pipe line supplying Lahaina and Lahainaluna 
school and 2£ miles northeast of Lahaina, at elevation 1,057 feet.

RECOUPS AVAILABLE. 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. . »-; 

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

DISCHARGE MEASUREMENTS. Made by wading.     " ' >
CHANNEL AND CONTROL. One channel at all stages; fairly straight in vicinity of 

gage; filled with large boulders; banks steep and high. Control composed of 
large boulders; fairly permanent. :

EXTREMES 0* DISCHARGE. Maximum stage recorded during year, 3.91 feet at 3 a. ml 
December 25 (discharge, approximately 120 million gallons per day, or 186 second- 
feet); minimum stage recorded, 0.92 foot August 9 to 11 and 17 to 19 (discharge^ 
1.8 million gallons per day or 2.8..second-feet). ] 

1916-1921: Maximum stage recorded, 3.79 feet at 10.30 a. m, November 26, 
1918 (discharge, 314 million gallons per day or 486 second-feet); minimum stage 
recorded August, 1920,

DIVERSIONS. None.: -' - ' : -
REGULATIONS. None. , >. "
OBJECT OF STATION. Data valuable in relation to Territorial agreement with Pioneer 

Mill Co. pertaining**o division of water.
UTILIZATION. Water used for domestic purposes, power development, .and irrigation 

of sugar cane.
ACCURACY. Stage-discharge relation permanent. Eating curve fairly well defined 

between 2 and 50 million gallons per day. Operation of water-stage recorder 
satisfactory. Records good.



88 SUKPACE WATER StJPPLY OF > HAWAII, 1920-21.

Discharge measurements, of Lahe^naluna Stream, above pipe-line intake? near Lahainn' 
Maui, during the year ending June SO,

Date.

July 7 
22 

Sept. 6 
Oct. 18 
pec. 13 
Jan. 23 
Apr. 20

  

Made by  

R. B. Remington..............................................

.... jio.......... ......................... ....;..... ........... ..
M.H.Carson...................................................
J. ?, Stewart.. .................................................
WlC.Kendiaw..... ...;.... ............ .......................

Gage 
height
(feet).

0.94 
1.12 
.95 

1.05 
.99 

1.03 
1.18

Discharge.

Second- 
feet.

2.3 
5.2 
2.5 
3.8 
4.2 
5.2 
8.2

Million 
gallons 

per day.

1.5 
3.8 
Lfti* '   ; ''2-7
&,3 
5.8

Discharge, in million gallons per day, of Lahainaluna Stream above pipe-lin* 
near Lahaina, Maui, for the year ending June SO, 1921.

Day.

i.. ............
2..............
a

5..............

...............
,-7.*;. ...........
8..............
9..............

10.,.,........,.

11..............
12..............
13..............
14..............
15..............

16..............
17..............
is
19:.............
on

2t.r....:.U....
22..............
23..............
5* .,
25..............

26..............
27. .............
28..............
29..............
30..............
.31.,,. ...........

July.

7;i
2.7

- 2.1
2.1
2.1

2.1
1 ft
1.9
2.0
2.0

2.0
1.9
1.9
1.9
27

3.0
10.6
4.0
3.0
6.7

9.9
11.2
3.6
2.1
2.1

2.1
2.3
2.4
4.2
2.6

  ,1-9

Aug.

1.9
1 0
3.2
3.1
1.9

1.9
1.9
1.9
1,8
1.8

1.8
3.2
4.7
3.5
2.9

1.9
1.8
1.8
1.8
4.1

S.-4
4.9
3.0
5,7
5.8

5.5
18.0
2.4
2.1
2.1

;2,0

Sept.

2.0
2.2
2.1
2.0
2,2

5.9
12.6
2.5
2.2
2-1

10.7
5.4
3.0
2.3
2.2

2.2
2.1
2.1
2.1
2.0

2.0
2 1
2.1
2.2
2.1

2.1
2.1
2.0
2.0
2.6

Oct.

2.1
2 1
2.1
2.1
2.1

2.1
2.2
2.1
2.1
2-1

9.9
7.7
2.3
2.0
3.4

10.4
5.0
4.0
2.2
2.2

2.1
2.1,
2.1
2.1
2.8

2.2
2.2
2.2
2.1
2.1
2.2

Nov.

3.4

2.5
. 2.2

2; 2
4.0

39

2-8
2.2

  2<2
2.1
2.1

2.0
2.0
2.0
2.6

10.3

17.4
14,8
3.6
2.£
2.6

7.1
2.5
2.4
4.0

24
 ?p'*"v

Dec.

: «.'*
2.9
2.7
3.2
3. ft

12.6
4.0
8.5

151
6.7

f o
§

*.8
19.6.
4.4

2.5
2.3
2.3
2.2
2.8

2.2
2,3
6.8

32 «
25

2.8
2.2
2.1
2.0
i it

. L9,

Jan.

1.9
2.4
4.0

11 0
,22

31 ' 
86

5-1
4.2

122

4,8
3.5
i4
8.0

14.3

14.4
43
5.8
3.4
3.0

2.9
2,. 8
2.7
2.7

22

11.2
3 1
2.8
2.8
2.7

,,3,5

Feb.

2.7
2.5
2.7
2.7
2,5

2.5
2.5
2.5
2.5
3-5

2.4
2.4
2.4
2.4
5.3

3.1 '
3,4
3.8
2.9
2.4

2.4:
2,7
2.4
2.3
2-3

2.2 j
2.2
2.2

......

Mar.

2.2
12.0
3,0
2:3
2.2

2.2
2.2
2.2
2.2
2-2

2.2
2.2
2;!
2.1
2 1

2.1
2.1
3.2
3.8
2,2

5.1

2. 1
8.2

,2.4

2.1
211
2.1
2.1
2.1
2.1

Apr.

2.1
1.9
f*
1 a
fc. 0.

10. 2
16.0
21
6.8
23

3.4
5.3
3.4
2.4
2.9

6,9
2.4
2.2
2.1
3,1

2.6
5,j6
»5
5.5
4.4

3.7'
2Sf

.2.1:
2.1
6.0

  '?  -- 

May.

2.1
2.9
2,3
2.1
2.1
2.1'
24
2.0
3.0
2.0

2-ft
2.0
2; «;
2,0
2.1

2.12.7'
9.4
3:1
5.1

2.7
, 2.1

2.1
3.3
2.1

"i.'tf'
,1.9
2.0

' 2.0
1.9.

June.

1.9
1.9
!.;»

1.9
1.9

I.*
1.9
1.9
1.9
2.1

2.4
1.9
1.9
3.3
2.6

2.0
1.9
!,,«
3.6
2.0

1.9
1.9
1.9
1.9
1.9

4.2
1 6.7

M^i
3.5

-f^*

NOTE. Discharge estimated in million gallons per day by comparison w!tfi BW of Honokawai ditch, 
as foHoWKS Nw. 2^3, 5; Npv. 9-10, IB; June 30, 2 1   "         ''



I&LAJTD 89

Monthly discharge of JMaAf^Muna Stream above pipe->Kne intake, near Lahatna} 3fet*i, 
for the year erteKng Jum SO, 1921.

{ 

Mouth. ,

joiy
September ................ ., .........
October.... ........... 1..... .......
November..........................

January.............................
February ...........................
March...............................
April................................
May.................................
June..:.............................

The year......................

Discharge.

Million gallons per day.

Maximum.

11.2 
18.0 
12.6 
10.4 
39 
25 
43 
5.3 

12.0 
21 
9.4 

13. 6

43

Minimum-

1.9 
1.8 
2.0 
2.0 
2.0 
1.9 
1.9 
2.2 
2.1 
1.8 
1.9 
1.9

1.8

Mean.

3.45 
3.28 
3.04 
3.00 
6.82 
5.97 
9.47 
2.64 
2.69 
4.77 
2.52 
2 74

4.21

Second- 
feet 

(mean).

5.34 
5.07 
4.70 
4.64 

10.6 
9.24 

14.7 
4.08 
,4.16 
7.38 
3.90 
4.24

6.51

Total run-off.

Million 
gallons.

!# 
102 

. 91.2 
93,0 

204 
185 
294 
73. g 
83.4 

143 
78.1 
82.3

1.540

Acre- 
feet.

328
,, 313 

280 
'> 283 

638 
568 
901 
227 
256 
439

4,720

OLOWALU DITCH HEAR OLOWALU, MATH.

tx>CATioN. 425 feet(^K>ve intake to penstock of hydroelectric power station, 1 mite
above Olowalu, and 7 milea east of Lahaina,

RECORDS AVAILABLE!, 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. 

&AGE. Sfevens continuous water-stage recorder installed June 9, 1919, to replaos
staff gage installed July 28,1916. 

DISCHARGE MEASUREMENTS. Made by wading. 
CHANNEL AND CONTROL. Channel about 3.5 feet wide cut in earth and rock; straight

for 50 feet above and below gage. Control not well defined. 
EXTREMES OF DISCHARGE. 1916-1921: Maximum stage recorded, 1.53 feet 3 a. m.,

December 25, 1920 (discharge, 18 million gallons per day, or 2« second-feet);
minimum stage recorded, ditcfc occasionally dry.   " 

DIVERSIONS. None. 
REGUiiATiON. None.
OBJECT OF STATION. Data valuable in relation to Territorial lease to Olowalu Co, 
TJrmzATioN. After passing through power house water is used for irrigation of sugar

cane. A small amount is sometimes diverted for irrigation at higher levels and
does not pass through power house.

ACCURACY. St^je-discharge relation not permanent. Rating 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 September 4 to October 31.
Records fair.



SURFACE WATER SUPPLY Of J^AWAII, 1920-21.

Discharge measurements of Olowalu ditch near Oimoalu, Maui, during ike year ending
June SO, 19%1.

Date.

July 6 
23 

Sept. 4 
Oct. 16 
Dec. 13 
Jan. 23 
Feb. 2 
Mar. 15 
Apr. 18

Made by-

Held Jerman. ..................................................
B. H. Remington..............................................
.....do........;................. ... ........ t . ......... .......
.....do.............................,...........:................
M. ff. Carson...................................................
J. E. Stewart.. ................. .... ............... ..........
W. C. Renshaw. ...............................................
E. M. Pickop.. .................................................
W. C. Renshaw................................................

Gage

(feet).

0.08 
.32 
.08 
.20 
.32 
.67 
.69 
.28 
.39

Discharge.

Second- 
feet.

3.0 
4.8 
2.3 
4.0 
6.3 
8.9 
9.6 
4.8 
5.6

Million 
gallons 

per day.

l.«r 
3,1 
1.45 
2-« 
4,t'$.r
6.2 
3.1 
3,«

Discharge, in million gallons per day, of Olowalu ditch near Olowalu, Maui, for the year
ending June SO, 1921.

Day.

1-. ........
2..........
3..........
4..........
5...........

6...........
7...........
8...........
............

10...........

11.......... 
12.......is......,..;;
14........'.
15..........

16..........
17........ ,
18...........
19..........
20..........

21.....
22....,.;
23.......;.
24.......,,.
25...........

26..... ..
27.........
28,.......,.^
29..... .......
30.........
31.,....,..

July.

o 7
2.4
2.22.1'
2.0

2.0
2.0

  2.2
2.0
2.0

1.8 
1.8
i a ~
1.7
1.8

1.6
2.1
2.4
1.8
1.9

3.1
^ (i
2.9
2.4
2.1

1.9
2.1
2.3
2.2
2.6
2.0

Aug.

1 O

1.8
2.0
2.6
2.0

~ 1.8
1.8
1.7
1 7
1.6

1.7 
1.9 
2.3
5.1
2.4

9 n
1 Q

1.7
1.7
2.4

2.4
O O

9 1

2.1
3.0

3.4
7 ^

4.4
9 S

2.3
2.1

Sept.

1 9
1 9
1.7

Nov.

2.5
O A

2 0

2.6
2.5

2.4
2.6

in 9
10.4.
6.5

4.8 
4.0
3 0

3 0

3 n

o 7
2.6
2.3
9 9

6.6

9.2
8.6
6.4
4.9
4 4

4.0
1.2
1.7
4.1
O R

Dec.

ft i
<c o
A O

4.4
4.1
5.'1

3.8
4 R

1 7.'0'
6.0

. '4.9 
' 4.5

d. a
12.2
11.6

8,6

5.3
4.7
4.2

3.8
3.6
6.0
6.7
1.3

3.5
8.6
6.7
5.9

, 5.2

Jan.

4.7
' 4 Q.

Q A

5.2
6.9

11.0
12.8
4.0o 'a

O ft

10.4 
8.6 

10.4
11.6
11.0

11.0
8.3

6.3
6.8

8.8
7.3
6.3

.5.,7.
7.8

5,8
' 2.6

4.7
8.8

' T:8
o o

Feb.

7 1

6.3
. 5.8

5.3
5.0

4.8
5.6
6.8
.&!
5.8

.'5.8 
5.3 
5.1
5.0

5.1
-4.8-
5.2
5.1
4.5

4.7
5.24.'5

.-,- 4.2
4.0

3.8
3.7
3.6

i

Mar.

1 JL

1*

4.6
3.9
3.7

3.5
3.5
3.3
3 «>

3.1

3.1 
3.0 
3.0
2.9
2.8

3.0
  2.8'
-. 3,2

2.8
2.6

2.7
2.6
2.5
2.6
3.2

2.9'2.8'
2.7
2,7
3.1
3.0

Apr.

<? o
2.8

,2.8
2.7
3.5

6.2
11.0
7.3
5.9

.4.1.

3.,5 
3.1 
3.9
4.4
4.0

5.5
4.3
3.9
3.5
3.5

3.4
3.4
4.2
4.5
4.5

. 5.1
4.1
3^6
3.5
3.9

May.

O A

4.0
4,2
3.6
'5.0

3.7
ai
2.9
O-Jj

2.7

. .2,#. 
2.6 
2.6
3.5
2.6

2.6
2.6
3.6
3.2

 3* A;
*:>S.6

2.9s;o
5.6
4.0

3.2
2.9
2.6

,2.5.-a-s
. 2.4

June.

2.J
  2.S

2.3
2.3
2.Z

2.2
H 2.S

2.8
"' 2.2

2.3

2.3 
2.2 
2.2
2.3
2.3

2.3
2.2
2.2
2.3'       2*$

2/2
2.3
2.3

. , 2.3
2.3

2.5
1 3.2

. 6,6
4.0 ;   2.8

NOT.E. Discharge computed by shifting-control method NOT. l to Jan. 16, Discharge interpolated 
Mar. 14. No record tor days when discharge is not given.
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Month.

July.................................
August... ...........................

October.......... .......:........ .
November. .........................
December. ..........................

March........................... . .

Mav..... ............................

Discharge.

Million gallons per.dayj , -, 

Maximum.

3.1 
7.3

10.4 
12.2 
12.8 
7.3 
6.3 

11. 0 
5.6 
6.6

Minimum.

1.6 
1.6

1.2 
1.3 
2.6 
3.6

 ' 2.5 
2«7. 
2.4 
2.2

Mean.

2.16 
2.45

4.50 
5.74 
7.41 
5.12 

> 8.18 
4.30 
3.19 
2.53

Second- 
feet 

(mean).

3.34. 
3.79

6.96 
8.88 

11.5 
7.92 

'492 
6.65 
4.94 
3.91

Total run-off.

Million 
gallons.

66.9 
.78,0

, 135 
172 
230 
144 

  98. 6 
129 
98.8 
75.8

Acre- 
feet.

205-
!. 233

' . 414 
528 
705 
440 

 30» 
396 
303 
233

KOOLATT DITCH NEAR KEANAE, MATH.

LOCATION. 25 feet above portal of tunnel in west;side of Keanae Valley, a quarter of 
a mile above ditchman's house, and 3 miles southwest of ]£eana4 post office.

RECORDS AVAILABLE. January 1,1910, to December 31,'1912, and November 2,1917r 
to June 30, 1921. ,. v < ,

GAGE. Friez water-stage recorder installed November 2,1917, East Maui Irrigation 
Co. has obtained staff gage readings at this location since about 1004.

DISCHARGE MEASUREMENT'S. Made from plank at gage.'
CHANNEL AND CONTR61. Concrete-lined ditch; straight for 100 feet, above gage; 

control not well defined, but probably permanent, a<s;ditdb, enters, long tunnel 2& 
feet below gage. ? l '"' ;

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 5.55 feet at 10 
p. m. March 29 (discharge, 145 million gallons; per day or, 224 sec^pd-feet); miiuV 
mum stage recorded, 0.30 foot from. 5 a. to. Jaijjuary 13 to 3fp. m, January 14 (dis­ 
charge, 1.2 million gallons per day or 1.& second-feet). ^

1910-1912 and 1917-1921: Maximum stagej recorded, 6.06 feet At 6 a. m. No­ 
vember 30, 1917^discharge, 163 million gallons per day 6 or 2^2 second-feet); 
minimum stage recorded, water occasionally shut off. s

DIVERSION. Ditch diverts water from all streams from Makapipi to Keanae, inclusive7.
REGULATION. By gates at intervals. ', ,
OBJECT OF STATION. To determine water diverted by ditch fi»m Territorial lands.
UTILIZATION. Water used for irrigation of sugar cjane. .'.
ACCURACY. Stage-discharge relation affected for short periods by trash gathering OB- 

tragh rack below gage; also affected by opening of waste gates above gage. Rating 
curve well defined^ between 5 and 125 million gallons -per day.., <>pef!tfon of 
water-stage recorder satisfactory except as noted in footnote :to teble 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.



SUKFACE WATER SUPPLY .OF" HAWAII, 1920-21.

Discharge me&gnfemente of Koolatt d&ck> $>e&r Keanae, Mam, during the year ending
June SO, 1931.

Bate.

July 17 
31 

Sept. 15 
Oct. 26 
Apr. 17

Madeby-

. ..do.... .. . .; .......
.....do..........................................................
.....do..........................................................
W.C.Renshaw.. ......... :........ ...........................

(feet).

3.21 
2.2$ 
3.52
4.72 
4.31

Discharge.

Second- 
feet.

100 
60 

111 
174 
158

Million 
gallons 

per day.

65 
39 
72 

112 
103

Discharge, in million,g&llons per day, of Koolau ditch near Keanae, Maui,far the year
ending June SO,

Day.

1. .............
2.... t .:i. it ...
3....-.......1...
4.. .......: ..
5.......V.S..J.

6..............
7...... . .,. 
8............!!
9..............
10..............

11^.. .....>..^;.
12...... W .., M .
13......:!;'...;.
14..............
15..............

iei...... .......
17..............
IS.........,,,,.
19..............
20..............

21..............
22.. .... . .,.
23 ..
24..............
25.............. 

26
27
98   '   -
29..............
30..............
Tl

July.

12.6
1&8
8.9
3.3
7.7

7.2
.- M

6.3
tf.8
7.4

7.6>
7.6
7.6
7.2

10.0

S.i
46

, 27
17.0
25

«0
MS.
88
76
51 

34
32
30
34
39
36 -

Aug.

36
  O&

14 "&
,1,-ae

32
, 29

'  27
     24,

23

. 22

' 195
93
45

S3
29

25
51

7*
48
51
48

, 51 

63

72
48
45
OQ

Sept.

36
. ,;OA

3330'
 ' -48

  69
 ,99
102
102

89

105
105

. Ttfil

93
79

66
<3»

.. «0
54
4ft

42;
39.
39
36.

, 33
qrt

00

-.«Tt:
28
62

Oct.

36

, .39
32; 30
36
42,
33
28
28

,:i 54

99
57
39
09

99
' ;99

96.
99
!8ft

' >72
00
51

.,,,.... 

96
79

6*
57
54
SI

Nov.

48
CO.

MS79
60

48
54105"

112
1 10 -

116
102
&
76
66

60
54
4fi   8
98

. 119
1X6
Ift
90

M 96 

126
99
oa

118

»,.....,

Dec.

116
19&
99
39
93

122
105
132
132
126

, iia
109
119
119
112

,109  ' - ^6
86
76
72

'66-
«3

.......

, 45

Jan.

93
105
96
65

'"k'y
7.4
3.9

2.4
5.2

1.2
7.4

24
24

9»1
' 4.2

3.9
3.6'

: 3.0
2.6
2J1
2.8 

5.2
3.4i *>  'A
2.1
fc'tf
1.9

Feb.

1.2
, .5

' 1
.a

.3

.3

.3
:«

18.0

48
54
34
36
57

543»:
39 ,
34
34

32
29
23
27
27 

26
25
24- -

i

Mar.

^T
66
72
48

, 34

30

25
26 :
24 ,

23
22 .
22
21
21

20.0
mo
30,,
3St
24

34
23 .
22
79i
63. 

50
116
160
96

105
102

Apr.

76
76
79
63
60

98
, 105

83
7*
96

99]
109
112
99
99

112
99
8ft,79^
99

- '83
OS

119
' W5,

,.88 

96
79

' W
63
66

May.

54
66
631 '& 

. 57

51:
45

Mal9
36

*
39
38
30
30

, 29
'-' 3tf

63
72
48'

51
54

. «
36 

33
32

r30
28
27
Ofi

June.

25
24
23
22
21

21
20.0
20.0
19.0
20.0

20..0
18.0
17.0
17.0
16.0

16.0
3 17.0

17.0
25
16.0

14.0
13.6
13.2
12.6
17.&:

13. ftrr.o 99*  
57
It. 0s

. of stage deterauMd-from mean of,two daily staff gam readings by ditohman July 10-15, 
Jan. 8 to Feb. 11, Feb. 18 to Mar. 12. Tune 26-29. Discharge estimatea in million gallons per day By com­ 
parison vHth flow'o! Hotttananu StreanVaS follews: Oct. 24-25, 110; Dee. 23-25^ 80; Pec. S&-88, S; Jan. 5-7, 
25. Disctiarge partly estimated July 3-5, 7-9,16r-17> Oct. 23, and Jan. 4.



ISLAND OF MAUI. 93 

Monthly discharge ofKoolau ditch near Keanae, Moui, for the year ending June SO, 1921.

Month.

July................................

October .............................

December. ..........................

April................................
May.................................

The year. .....................

Discharge.

Million gallons per day.

Maximum.

112 
119 
112

126 
132 
105 
57 

116 
119 
76 
99

Minimum.

6.3
22 
27 
28 
45

1.2 
.3 

19.0 
60 
26 
12.6

.3

Mean.

27.0 
47.5 
60.3 
63.1 
86.9 
83.1 
18.3 
23.9 
45.3 
88.7 
43.9 
22.3

5Q.9

Second- 
feet 

(mean).

41.8 
73.5 
93.3 
97.6 

134 
129 
28.3 
37.0 
70.1 

137 
67.9 
34.5

78.8

Total run-oft.

Million 
gallons.

836 
1,470 
1,810 
1,960 
2,610 
2,580 

567 
670 

1,400 
2,660 
1,360 

669

18,600

Acre- 
feet.

2,570 
4,520 
5,550 
6,000 
8,000 
7,910 
1,740 
2,050 
4,310 
8,170 
4,180 
2,050

57,000

HONOMANU STREAM AT HAIKU-UKA BOUNDARY, NEAR KAHHU, MAUI.

LOCATION. At end of Haiku-uka boundary-line trail, 8 miles east of Kailiili.
RECORDS AVAILABLE. October 9,1919, to June 30,. 1921.
GAGE. Stevene continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made from suspension footbridge 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 OP 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 3 and noon April 5,1920 (discharge, 0.03 million gallons 
per day or 0.05 second-foot).

DIVERSIONS . None.
REGULATION . None.
OBJECT OF STATION. To determine, discharge of stream at boundary between fee 

simple land above and Territorial lands below.
UTILIZATION. 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. 

5596&~24 WSP 585  1



94 SURFACE WATER SUPPLY OF HAWAII, 192(H21.

Discharge measurements of Honomanu Stream at Haiku-uka boundary, near Kailiili, 
Maui, during the year ending June 30,1921.

Date,

July 2 
26 

Sept. 10 
Oct. 30 
Jan. 28 
Apr. 29

Made by 

.....do.........................................................

.....do.........................................................
W. C. Benshaw........... .....................................
.....do.........................................................

Gage 

(feet).

0.58 
.84 
.97 
.80 

1.27 
.76

Discharge.

Second- 
feet.

0.4 
1.8 
3.3 
1.2 
9.8 
.7

Million 
gallons 

per day.

0.25 
1.15 
2.2 
.8 

6.4 
.45

Discharge, in million gallons per day, of Honomanu Stream at Haiku-uka boundary, 
near JZailiili, Maui, for the year ending June SO, 1921.

Day.

1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
is
19..............
20..............

21..............
22.............. 
23..............
24..............
25..............

26.........'.....
27..............28..:...........
29..............
30..............
31..............

July.

0.3
.3
.25
.25
.2

.2

.2

.2

.2

.2

.2

.2

.2

.15

.65

.45
13.1
2.2
.9
.75

3.9
12.9 
7.6
4.0 
2.3

1.2
.8

1.1
1.1
2.4
1.1

Aug.

1.05
1.95
3.0
3.3
1.1

.75

.6

.45

.35

.3

.25

.25
12.3
9.5
1.25

.7

.45

.4

.35
7.7

.......

.......

5.5
14.6
2.9
1.4
.95
.9

Sept.

0.8
1.6
1.4
1.4
1.7

8.0
10.2
5.6
4.8
2.4

10 A.

8.4
4.7
2.5
1.7

1.3
1.25

95
.8'.7

.6

.5

.45

.45 

.4

.3

.3

.25

.35
5.4

Oct.

1 O

1.25

.6

.5

1.0
2.6

g
.5
.7

00

6.4
1.25

39
00

5.0
7 Q  
o o

1.35

9
.7 
.55

1.0
17 fi

4 K

3.3
9 <i

1.1
.85
.7

Nov.

0.65
3.1
2 E

11 05
.7

.5
1.25

270
58
15.1

7.6
3 n

1.7
1.15

.7

.65

.55

.5
32

27
21 
7.5
3.0
3 1

12.4
2.6
2.0
7.8

QA

Dec.

7.i
2.6
1.7
1.4
1.9

10.4
A O

68
29
on

6.0
2 0
7.7

192
19.4

5.5
3.1
1 O

1.15
.85

.75

.7 
9 9

122 
203

11.6
6.5
3.4
1.9
1.1
.8

Jan.

A  &  

1.05
.6.0,IQ'V

73

161
102
13.6
21
Oft

48
 JO -I

18.8
65

125

91O

216
O1

in o
» 4

O A.

5.5 
4.7
4.6 

80

56
11.4
7.1
c 9

3.1
5.2

Feb.

3.1
2.3
1.4
1.15
1.05

1.0
1.0.85'
.75
.7

.65

.55

.5

.45

.9

i i
1.15

95
1.2
.7

.55

.5.45'

.4 

.4

.35

.35

.35

.......

Mar.

0.45
57
c ft
A 0

1 8

1.05
.75
.65
.55
.5

.5
OC

.35

.3

.25

.25

.2

.7
1.0
.85

1.0
.65 
.6

5.9
4.5

2.0
13.5
4.6
4.2

36
7.2

Apr.

1 »

1.3
1.05
1.0
1.15

218
392
39
18.6

d- O

3.5
6.4
6.0
3.0
2.1

6.2
3.0
2.0
1.3
1 9

1.1
1.15 
20
1.5 
1.15

1.0
.9
.75
.7

1.15

May.

0.85
f\

1.4
1.05
1.1

1.3
.85
.65
.55
»5

.5

.5

.45

.35

.4

.4

.8
1.75
1.35
1.25

.7
1.05 
1.2
3.1 
1.25

.6

.45

.3

.25

.2

.15

June.

0.15
.15

.<#
Oft

.09

.OS

.09

.08

.2

.35

.2

.08

.1

.09

.OS

.09

.OS

.25

.16

.OS

.07 

.35

.2 

.07

.07
1.7.
9.5
2.5
.75

NOXE. Aug. 20-25, no record; discharge estimated by comparison with flow at lower station and of 
adjacent streams at 3 million gallons per day.
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Monthly discharge of Eonomanu Stream at Haiku-ulca boundary, near KaiUili^Maui, 
for the year ending June SO, 1921.

Month.

July..........'............!.........

September ..........................

March. . .
April...............................
May................................

The year. .....................

Discharge.

Million gallons per day.

Maximum.

13.1 
14.6 
19.4 
39 

270 
203 
219 

3.1 
' ' 57 

392 
3.1 
9.5

392

Minimum.

0.15
.25 
.25 
.5 
.5 
.7 
.8 
.35 
.2 
.7 
.15 
.07

/07

Mean.

1.92 
2.81 
2.95 
5.32 

19.1 
24.6 
44.2 

.893 
5.11 

24.2 
.839 
.597

11.1

Second-
feetjj 

(mean).  

2.97 
4.35 
4.56 
8.23 

29.6 
38.1 
68.4 
1.38 
7.91 

37.4 
1.30 
.924

17.2

Total run-off.

Million 
gallons.

59.5 
87.2 
88.6 

165 
572 
761 

1.370 
25.0 

158 
726 

26 
17.9

4,060

Acre- 
feet.

183 
267 
272 
506 

1,760 
2,340 
4,200 

77 
486 

2.230 
80 
55

12,500

HONOMANTT STREAK NEAR KEANAE, MATTI.

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

RECORDS AVAILABLE. November 15, 1913, to June 30, 1921.
GAGE. Stevens continuous water-stage recorder.  
DISCHARGE MEASUREMENTS. Made by wading or from footbridge at gage.
CHANNEL AND CONTROL. One channel at all stages; straight for 200 feet above and 

below gage; stream bed filled with large boulders and very rough; right bank 
vertical wall of rock; left bank steep and high. Control composed of large 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 
July, 1920.

DIVERSIONS . None.
REGULATION. None.
OBJECT OP STATION. Data valuable in relation to Territorial water licenses to ditch 

company.
UTILIZATION. 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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Discharge measurements of Honomanu Strewn near Keanae, Maui, during the year ending
June SO, 1921.

Date.

July 15 
28 

Sept. 15 
Oct. 26 
Nov. 8 
Jan. 31 
May 2

Made by 

.....do..........................................................

.....do..........................................................

.....do..........................................................
J. E. Stevrart. ..................................................
.....do..........................................................
W. C. Renshaw. ...............................................

Gage 
height 
(feet).

2.16 
"2.26 
2.41 
2.78 
6.52 
2.71 
2.25

Discharge.

Second- 
feet.

3.2 
3.2 
6.0 

12.4 
711 
12.5 
2.6

Million 
gallons 

per day.

2.0 
2.1 
3.8 
8.0 

460 
8.1 
1.7

Discharge, in million gallons per day, of Honomanu Stream near Keanae, Maui, for the
year ending June SO, 1921.

Day.

1..............
2..............
3.............. 
4..............
5.............. 

6..............
7..............
8..............
9.............. 

10..............

12.............. 
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

.......

.......

.......

1.4

1.2
24
4.4
2.2
1.9

8.0
31
16.2
18.3
5.4

3.4
2.6
2.5
2.5
4.3
3.3

Aug.

2.7
12.6
5.9

3.2 

2.5
2.0
1 o
1.6 
1.5

1.4
1.8 

28
22
3 A

2 e

2.1
1 O
1 9

It 9

12.2
' 4.7

5.8
10.1
t &

10 2
30
6.1
3.6
3.4
2.7

Sept.

2.6
3.0
3/2 
3.5
3.6 

16.0
25
13.8
11.2 
5.6

44
17.2 
9.2
5.6
4.3

3.8
3.1
2.7
9 t

2.2

2.1
2.1
2.0
1.9
1.7

Oct.

.......

.......

.......

48
10.7
22
6.7
3.0

2.2

7.0
4.4
3.5
2.2
1 Q
1.7

l^ov.

1.6
4.7
5.0 
2.4
1.7 

1.4
1.4

299
88 
36

14.4
5.8 
3.5
2.4
2.0

1.7
1.6
1.4
1.3

50

59
46
12.6
4.7
4.5

23
3.8
3.5

14.8
106

Dec.

13.8
4.5
3.4 
2.6
3.2 

21
6.5

81
52 
65

9.6
4.7 

12.5
167
34

7.0
4.1
2.9
2.4
2.0

1.7
1.6

17.4
102
193

21
10.1
5.0
3.2
2.3
1.9

Jan.

1.7
1.9
9.8 33'

97

184
150
32
43 
60

66
32 
32
41

200

194

126
19.8
10.1
7.4
5.2
6.5

Feb.

5.<0
4.4

. 3.6 
3.2
2.9 

2.7
2.6
2.5
2.3 
2.3

2.2
2.2 
1.9
1.8
5.3

3.3
3.0
3.0
3.2
2.3

1.9
1.7
1.7
1.6
1.5

1.4
1.4
1.4

Mar.

1.6
68
13.7 
5.2
3.6 

2.4
1.9
1.7
1.7 
1.6

1.4
1.4 
1.2
1.2
1.2

1.2
1.2
2.7
3.2
2.4

3.1
1.8
1.7

15.2
8.8

5.1
32
11.0
16.3
87
17.7

Apr.

4.7
3.5
3.0 
2.9
2.7 

205
361
117
55
8.7

5.9
92 
15.2
6.2
5.8

17.6
5.9
4.2
2.8
2.6

2.3
2.6
8.2
3.8
2.5

2.2
1.7
1.6
1.5
2.5

May.

1.6
1.5
2.2
1.8
3.4 

2.4
1.6
1.3
1.1 
1.0

1.0
1.0 
.9
.8
.9

.8
1.1
4.7
2.8
3.4

1.6
1.7
2.8
9.3
2.5

1.6
1.3
1.1
.9
.8
.7

June.

0.6
.6
.5 
.4
.4 

.4

.4

.4

.4 

.5

.6

.4

.3

.3

.3

.2

.3

.3

.6

.3

.3

.2

.3

.4

.3

.3
3.2

25
5.0
1.4

NOTE. Discharge estimated in million gallons per day by comparison with now of Haipuaena Stream as 
follows: July 1-5, 0.6; July 6-14, 0.4; Sept. 26 to Oct. 5, 2.5; Oct. 6-10, 2.O.; Oct. 11-15, 35; Oct 22-25,12 
Jan. 17-20,120; Jan. 21-25, 30.
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Monthly discharge of H&nomanu Stream neat Huelo, Maui, for the year ending June S0t
1921.

Month.

July.................................

September ..........................
October .............................

April...........................;....
May......... . ... ..   .. ...
June....... . .. . ...

The year. .....................

Discharge.

Million gallons per day.

Maximum.

1 31 
30 
44

299 
193 

,200 
5.3 

87 
361 

9.3 
25

Minimum.

1.4

1.3 
1.6 
1.7 
1.4 
1.2 
1.5 
.7 
.2

Mean.

4.49 
6.93 
6.81 

11.6 
26.8 
27.7 
63.9 
2.58 

10.3 
31.7 
1.92 
1.49

16.5

Second- 
feet 

(mean).

6.95 
10.7 
10.5 
17.9 
41.5 
42.9 
98.9 
3.99 

15.9 
49,0 
2.97 
2.31

25.5

Total run-off.

Million 
gallons.

139 
215 
204 
359 
803 
858 

1,980 
72.3 

318 
961 
59.6 
44.6

6,010

Acre- 
feet.

427 
659 
627 

1.100 
2.470 
2,640 
6,080 

222 
980 

2,920 
183 
137

18,400

HAIPTTAENA STREAM AT HAIKTT-UKA BOUNDARY, HEAR KAILULI, MATH.

LOCATION. 300 feet upstream from Haiku-uka boundary-line trail crossing and *!\ 
miles by trail east of Kailiili.

RECORDS AVAILABLE. May 27,1919, to June 30, 1921.
GAGE. 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 at lower 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).

DIVERSIONS. NWe.
REGULATION. None.
OBJECT OF STATION. To determine discharge of stream at boundary between fee 

simple land above and Territorial lands below.
UTILIZATION. 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 curves 

fairly well denned between 1 and 25 million.gallons per day, used July 1 to 
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 KaiMiU, Maui, 
duringlthe year ending June SO, 19%1.

Date.

July 2 
26 

Sept. 10 
Oct. 30 
Jan. 28 
Apr. 29 
May 20

Made by  *

R. H. Remington ..............................................

.....do..........................................................
W. C. Renshaw. ...............................................
.....do..........................................................
.....do..........................................................

Gage 
height
(feet).

0.29 
.46 
.58 
.45 
.62 
.36 
.40

Discharge.

Second- 
feet.

0.15 
1.35 
2.2 
1.15 
3.6 
.85 

1.05

Million 
gallons 

-per day.

0.1 
.9 

1.45
.75 

2.3 
.65 
.7

Discharge, in million gallons per day, of Haipuaena Stream at Haiku->uka boundary, near 
KailiiU, Maui, for the year ending June 80, 19S1.

Day.

1.. ............ 
2..............
8..............
4.............. 
5..............

6..............
T. .............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21.............. 
22.............. 
23.............. 
24.............. 
25..............

26..............
27.............. 
28.............. 
29..............
30..............
31..............

July.

0.3 
.2
.2
.1 
.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.8

.6
9.4
1.5
.7
.7

3.2 
10.6 
4.5 
2.9 
1.6

.8

.7 

.7 

.9
1.4
.8

Aug.

0.9 
1.4
9 ft

2.2

.6

.6

.5

.5

.4

.4

.5
8.4
5.8
.8

.6

.5

.5

.5
5.6

3.8 
1.2 
1.7 
3.2
1.8

3.8
9.2 
1.8 
1.0
.9
.9

Sept.

0.8 
1.2
1.0
1.0
1.1

4 S

7.2
3.5
2.9
2.4

1Q Q

4.6
2.2
1.4
1.2

1.1
1.2

g
.9

.8

.7 

.7 

.7 

.6

.5

.5 

.4 

.5
4.6

Oct.

1.1 
.9
.7
.6 
.5

1.6
.7
.5
g

-----

.8
g

Nov.

0.7 
2.2
1 ft

.9

.7

.5
1.4

..^....

Dec.

.......

.......

0.8
.7 

4.9 
19.1 
32

6.0
1.1 
1.6 

11.6
2.3
1.7

Jan.

2.3 
7.2*> a

16.5 
19.7

53
25
7.7

10.7
16.9

9.7
6.0
8.8

.......

^feb.

.......

0.8
.7
 7

7
6

.6

.6
..9

j t
9'
Q'I

.6

.5 

.5

.4 

.4 

.4

.4

.4 

.4

Mar.

0.4

.......

:::::::

.7

.6

.7 

.5 

.5 
3.0 
2.5

1.2
6.3 
2.2 
3.6

15.0
n n

Apr.

l.l 
.9
.9
.9 
.9

1.0

May.

0.7 
.7

1.1
.8 
.8

1.0
.7
.6
.6
.6

.5

.5

.5

.5

.5

.5

.5
1.2
1.1
.»

.6 

.8 

.9 
2.4, 
1.0

.6

.5

.4 

.4

.4

.4

June.

0.4 
.4

  .4
.4
.3

.3

.3

.3

.2

.3

.4

.2

.2

.2

.2

.2

.2

.2

.3

.2

.2 

.1 

.3 

.2 

.1

.1
1.4 
5.2 
1.4
.6

NOTE. Discharge estimated in million gallons per day by comparison 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. 8-49,7.5; Nov. 20-24,7; Nov. 
25-30, 6.5; Dec. 1-4, 2.1; Dec. 5-12,0.8; Dec. 13-20, 8.5; Jan. 14-20, 30; Jan. 21-31, 7; Feb. 1-7, l.l; Mar. 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 discharge of Haipttaena Stream at Haiku-uka boundary, near KatMU, Maui, 
for the year ending June SO,

Month.

July.................................

October .............................

jftTiiia.ryr . ,
February- ..........................
Mwoh, .
April................................
May.................................

The year

Discharge.

Million gallons per day.

Ttfa-giCTiTiTn,

10.6 
9.2 

13.3

2.4 
5.2

Minimum.

0.1 
.4 
.4

.4

.4 

.1

Mean.

1.41 
2.03 
2.11 
2.58 
5.74 
5.31 

15.3 
.75 

2.35 
6.59 
.73 
.50

3.81

Second- 
feet 

(mean).

2.18 
3.14 
3.26 
3.99 
8.88 
8.22 

28.7 
1.16 
3.64 

10.2 
1.13 
.77

5.89

Total run-off.

Million 
gallons.

43.6 
62.8 
63.4 
79.9 

172 
165 
473 
21.0 
72.8 

  198 
22.7 
15.1

1,390

Acre- 
feet.

134 
193 
194 
245 
528 
505 

1,460 
64 

224 
607 
69 
46

4,270

HAIPtTAENA STREAM NEAR HTTELO. MAUI.

LOCATION. 200 feet above inflow of Spreckels ditch and 7 miles by trail east of Huelo.
RECORDS ^AVAILABLE. 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. Stevena continuous water-stage recorder installed June 16,1914, to replace 
original Friez recorder.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge.
CHANNEL AND CONTROL. One channel at all stages; straight for 200 feet above and 

below gage; right bank high with steep slope; left bank nearly vertical. Control 
composed of large boulders; fairly permanent.

EXTREMES OF DISCHARGE. Maximum 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.
REGULATION. None.
OBJECT OF STATION. Data valuable in relation to water valuation appraisal under 

Territorial lease to ditch company. .
UTILIZATION. Ordinary flow diverted by ditches of East Maui Irrigation Co. for 

irrigation of sugar cane.
ACCURACY. Stage-discharge relation permanent. Eating 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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Discharge measurements of Haipuaena Stream near Huelo, Maui, during the year ending
June SO, 1921.

Date.

July 15 
16 
30 

Sept. 16 
Oct. 22 
Jan. 31 
Feb. 9 
May 5

Made by 

.....do..........................................................

.....do.........................................................

.....do.........................................................

W.C.Renshaw.. ...............................................
.....do.........................................................

(feft).

0.66 
.40 
.84 
.80 
.70 
.94 
.64 
.66

Discharge.

Second- 
feet.

3.9 
1.5 
6.6 
5.3 
5.0 
7.6 
4.4 
3.4

Million 
gallons 

per day.

2.5 
.95 

4.3 
3.4 
3.2 
4.9 
2.8 
2.2

Discharge, in million gallons per day, of Haipuaena Stream near Huelo, Maui, for the year
ending June SO, .

Day

1........ ......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

911::::::::::::::
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.8
.7
.5
.5

.4

.4

.4

.4

.4
1 s

1.3
10.7
3.4
1.8
2.0

6.4
17 a
9.9

11.6
4.6

s i
2.7
2.4
3 0

4.0
3.5

Aug.

3.4
3.7
5.7
6.0
3.7

3.2
2.8
2.4
2.1
1.9

1.8
2.3

14.5
13.4
3.6

2.9
2.5
2.3
2.2
7 a

7 <;
4.1
4 O

5.8
5.1

7.4
17.4
5.8
4 0,

4.1
3.5

Sept.

3.2
3.4
3.4
3.4
3.7

12.6
17.0
9.8
9.2
6.1

29
13.2
9.2
6.6
5.3

4.6
4.8
4 1
3.7
3 A

3 O

9 a
2.7
2.7
9 ^

2.3
2.3
2.3
2.3
8.9

Oct.

3.8
3.1
2.8
2.7
2.5

2.6
3.8
2.8
2 4
2.4

25
8.7
3.6
3.0

33

25
8.8

14.0
6.6
4.6

3 0

°. 9
*% n
3.6

IS A.

ft fl
4.6
4.3
8.5
3.4
3.0

Nov.

2.8
5.1
5.7
3.8
3.3

2.8
2.8

96
30
15.1

8.8
5.6
4.4
3.7
3.4

3. a
2.8
9 fi

2.4
on

33
25
9 A

5.8
5.1

12.5
4.9
4 0

io» n

65

Dec.

11.6
5,8
5.0
4.3
4.6

13,4

37
26
30

8.2
5.8
8.7

59
15.5

5.7
4.7
4.0
3.5
3.3

3 1
2.8
7.9

21
60

8.2
5.7
4.1
3.5
3.2 2.9

Jan.

2.8
3.1
7.0

16.0
41

109
82
20.0
21
19.6

19.7
17.4
15.4
40
97

117 .
124'24
10.8
7.8

8.0
5.8
5.3
5.1

45

50
10.2

fi Q
5.7
4.8
5.1

Feb.

4.6
4.0
3.6
3.4
3.0

9 Q
2.8
2.6
2.5
2:4

2.4
2.3
2.1
1.9
4.2

3.4
3.0
3,8
3.1
2.4

9 1
1 O

1.8
1.8
1.6

1.6
1.5
1.5

.......

Mar.

1.6
38
7.1
4.2
3.5
O o

2.4
2.2
2.0

' 1 S

1.8
1.6
1.5
1.5
1.4

1.4
1.3
3.2
3.4
2.7

3 Q

9 1
0 %

11.4
6 a

6.8
19,0

S A.

16.3
53
13.5

Apr.

5.8
4.7
4.0
3.7
3 7

n
133
41
28
8.«

8.0
10.5
U Q

7.8
7.7

14.2
7 a
6.4
5.0.
5.4

A 7
5.6

10.1
6.0
4.6

4.2
3.6
3.3
3.2
3.9

May.

3.1
3.1
3.4
3.1'3.7

3.6
q A

2,6
2.4
2 0

2.1
* *> 1

1 9
1.7
1 o

1 8
1.9
6.6
4 \
5 0

3.4
3 n

3 n

10.1
4.2

3
' o

2.8
9 &.
2 2
2.0
1.8

June.

1.7
1.6
l.«
1.4
1 ^

1.1
1.1
1.1
1 tt

1.4

1 9
1.4
1.1
1 ^

1.4

1.1
1.1
1.4
2.3
1.7

.7

.7

.7
0 A

Ifi O

5.5
9 *

NOTE. Discharge Nov. 8-10 estimated by comparison with flow of Honomanu Stream.
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Monthly discharge of Haipuaena Stream near Huelo, Maui,for the year ending June SO,
I 1Q911921.

Month.

July........:.......................

September. .........................
October. ............................
November. . ........................
December ..........................
January. ...........................
February. ..........................
March. .............................
April...............................
May................................

Discharge.

Million gallons per day.

Maximum.

17.8 
17.4 
29 
33 
96 
60 

124 
4.6 

63 
133 
10.1 
16.3

133

Minimum.

0.4 
1.8 
2.3 
2.4 
2.4 
2.8 
2.8 
1.5 
1.3 
3.2 
1.7 
.7

.4

Mean.

3.12 
5.09 
6.26 
7.10 

13.7 
12.4 
30.5 
2.65 
7.37 

14.6 
3.18 
2.00

9.05

Second- 
feet

(mean).

4.83 
7.88 
9,69 

11.0 
21.2 
19.2 
47.2 
4.10 

11.4 
22.6 
4.92 
3.09

14.0

Total run-off.

Million 
gallons.

96.8
168 
188 
220 
411 
385 
946 
74.2 

228 
437 
98.6 
60.1

3,300

Acre- 
feet.

297 
>  . 484 

576 
675 

1.260 
1,180 
2,900 

228 
701 

1,340 
303 
184

10,100

PTTOHAKAMOA STREAM NEAR HtTELO, MAUL

LOCATION. 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).

GAGE.- Stevens continuous water-stage recorder installed November 23,1917, replae- ' 
ing Barrett and Lawrence water-stage recorder installed June 13,1913. Old staff 
gage station was 150 feet downstream at trail bridge below inflow from Spreckels 
ditch.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge 200 feet above
i 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 OP DISCHARGE. Maximum stage recorded during year, 7.20 feet at 
3 a. m. January 17 (discharge, 930 million gallons per day, or 1,440 second-feet); 
minimum discharge recorded at 0.60 foot from 6 p. m. to midnight June 25 (dis­ 
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 diverts small amount of water above station at eleva­ 
tion 4,300 feet.

REGULATION. None.
OBJECT OF STATION. To furnish data for water valuation appraisal in connection 

with Territorial water license to ditch company.
UTILIZATION. 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 106 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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Discharge measurements of Puohakamoa Stream near Huelo, Maui, during the year
ending June 30, 1921.

Date.

July 16 
29 

Sept. 16 
Oct. 22 
Jan. 31 
Feb. 5 
May 5

Made by 

.....do........................................'.................

Gage 
height
(feet).

0.66 
1.20 
1.64 
1.46 
2.22 
1.76 
1.47

Discharge.

Second- 
feet.

2.2 
6.4 

12.7 
10.2 
19.0 
8.5 
7.2

Million 
gallons 

per day.

1.4 
4.1 
8.2 
6.6 

12.3 
5.5 
4.0

Discharge, in million gallons per day, of Puohakamoa Stream near Huelo, Maui, for the
year ending June SO, 1921.

Day.

1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21.............. 
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

1.7
1.5
1.0
.9
.8

.8

.7

.7

.8

.7

.7

.6

.6

.6
3 0

1.9
20.0
7.0
4.0
3.8

14.9 
43
19.2
32

0 0

6.7
5.6
5.3
5.6
7.4
6.4

Aug.

6.0
6.7

10.4
10.9
6.7

5.6
5.0
4.4
$ Q
3.6

3 q
4. 'A.

23
26
7.0

5.3
4.7
4.1
3.9
O 0

14.0 
7.0
9.0
8.6
9.4

12.7
qo

10.4
7.4

. 7.4
6.4

Sept.

6.0
6.0
6.0
6.7
6.7

23
Oft

17.6
19.7
10.9

KQ
23
18.0
11.4
9 4

7.8
8.2
7.0
6 4
5.6

5.3
4.7
5.0
4.7
4.1

3.8
3 E

3.3
3.6

15.5

Oct.

6.7
5.3
5.3
5.0
4 4

4.7
6.7
5.0
4 0
3 a

43
17.0
6.7
5.6

CO

44
17.4
27
12.9
8.6

7.4 
6.4
5.6
5.8

32

14.4
0 f)

7.4
6.7
6.0
K n

Nov.

5.3
9.0
9.4
6.4
5.3

5.0
5.0

193
62
30

16. g
10.9
9 A

7.8
7.4

6.7
6.0

'

Dec.

8.6
7.8
7.0

6.7 
6.4

12.6
28
S3

14.5
11.4
8.6
7.4
6.7
6.4

Jan.

6.0
6.4

14.0
19.5
68

180
91 4

51
42
33

4fl
40
28
27

919

82

.......

Feb.

9.8
8.6
8.1
7.6
7.1

6.7
6.3
5.9
5.5
5.2

Mar.

2.4
5.4
5.5
4.2

5.4 
3.5
3.3

22
10.8

11.0
VT

13,8
49

104
26

Apr.

10.5
8.1
6.7
6.7
6.3

139
280
99
54
16.5

17.2
24
25
14.0
16.3

33
14.0
11.3
9.2
9.2

8.1 
9.8

22
12.1
9.2

8.6
7.1
7.1
7.1
8.1

May.

5.9
5.9
6.3
5.5

. 5.9

5.9
4.8
4.2
3.9
3.6

3.6
3.4
3.2
3.0
3.5

3.4
3.2

11.8
7.1
9.0

5.2
4.8
5.9

19.8
6.7

4.8
3 0
3.6
3.3
3.0
2.7

June.

2.5
2.4
2.2
2.0
1.8

1.7
1.7
1.7
1.7
1.7

2.3
1.7
1.3
1.6
1.5

1.3
1.2
1.3

' 1.9
1.3

.9 

.8

.9

.9

.6

.6
3.3

33
8.0
2.8

NOTE. Discharge estimated in million gallons per day by comparison with flow of adjacent streams as 
follows: Nov. 18-19,5; Nov. 20-30,40; Dec. 1-5,10; Dec. 6-10,50; Dec. 11-15,40: Dee. 16-17,10; Jan. 17-18, 
120; Jan. 19-24 ,15; Jan. 25-26, 80; Jan. 27-31,15; Feb. 11-15, 5; Feb. 16-20, 6; Feb. 21-28* 3; Mar. 1-5, 20; 
Mar. 6-16, 3.
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Monthly discharge of Puohakamoa Stream near Huelo, Maui, for the year ending June SO,

Month.

July................................

December...........................

March...............................
April................................
May................................

Ma

Discharge.

Million gaflons per day.

timum.

43 
32 
59 
53 

193

104 
280 

19.8 
33

280

Minimum.

0.6 
3.3 
3.3 
3.9

6.0

6.3 
2.7 
.6

.6

Mean.

6.71 
9.00 

11.7 
12.6 
28.2 
23.7 
52.2 
5.35 

14.1 
30.0 
5.38 
2.88

16.9

Second- 
feet 

(mean).

10.4 
13.9 
18.1 
19.5 
43.6 
36.7 
80.8 
8.28 

21.8 
46.4 
8.32 
4.46

26.1

Total run-off .

Million 
. gallons.

208 
279 
350 
391 
845 
735 

1,620 
150 
436 
899 
167 
86.5

6,170

Acre- 
feet.

638 
856 

1,080 
1,200 
2,600 
2,260 
4,970 

460 
1,340 
2,760 

512 
265

18,900

EAST BRANCH OF PTJOHAKAM OA STREAK AT HAIBtMTKA BOUND ART, HEAR 
EAEUILI, MATH.

LOCATION. On left bank of streun 200 yards downstream from trail crossing and 7 
miles by trail southeast of Kitiliili.

1919, to. June 30, 1921. 
GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS. Mude by wading or from suspension footbridge 5 feet

below gage.
CHANNEL AND CONTROL. tChann

Pool at station 20 feet wide
;1 high steep banks with boulder-strewn bed, 
by 35 feet long, clear and smooth. Control large

boulders; subject to shift duiing floods. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 5.76 feet at 4.30

about 48 million gallons per day or 74 second-feet); 
ng year, 3.81 feet at 9.40 p. m. July 14 (discharge,

p. m. January 16 (discharge, 
minimum stage recorded dui 
0.0).

1919-1921: Maximum stag 3 estimated by comparison with West and Middle 
branches of Puohakamoa Stream 3.27 feet old datum March 22,1920 (discharge^ 
about 102 million gallons por day or 158 second-feet); minimum stage, no dis­
charge March 22 and July 14 1920.

DIVERSIONS. None. 
REGULATION . None. 
OBJECT OF STATION. To deterrrine discharge of stream at boundary between few 

simple land above and Terri'xjrial lands below.
UTILIZATION. Water picked up

irrigation of sugar cane. 
ACCURACY. Stage-discharge relation permanent.

between 0.1 and 10 million 
satisfactory. Records fair.

below by East Maui Irrigation Co.'s ditches lor

Rating curve fairly well defined 
gallons per day. Operation of water-stage recorder
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Discharge measurements of East Branch of Puohakamoa Stream at Haiku-uka boundaryf 
near Kailiili, Maui, during the year ending June 30, 1921.

Date.

July 2 
25 

Sept. 10 
Oct. 30 
Jan. 28 
Apr. 29 
May 20

Made by   

.....do.........................................................
3. T&.Stw&rt............................ ......................

.....do. ........................................................

(feet).

3.95 
4.12 
4.27 
4.07 
4.22 
4.07 
4.07

Discharge.

Second- 
feet.

0.15 
.55 
.65 
.4 

1.4 
.5 
.6

Million 
gallons 

per day.

0.0$ 
.36- 
.4 
.25- 
.9 
.3& 
.4

Discharge, in million gallons per day, of East Branch of Puohakamoa Stream at 
uka boundary, near Kailiili, Maui, for the year ending June 30,

Day.

i............!.
2..............
3..............
4..............
5..............

6......'........
7..............
8..............
9..............

10..............

11..............
12.............
13..............
14............
15..............

1ft......
17......... 
18.......
19..............
20....... .

21..............
22.............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.'09
.08
.08
.07
.07

.06

.06:os

.07

.06

.06

.06

.05
04

.3 

.1
1.7 
.4
.2
.2

1.0
3.1
1.0
2.0
.5

.3

.2

.2

.2

.2

.2

Aug.

0.2
.4
.5
.5
.2

.1

.1

.1
09

.08

.2
1.6
1.4
.2 

.2

.1 

.1

.1

.7

.7

.4
,4
.9
.5

1.2
2.1
.6
.4
.3
.3

Sept.

0* 3

.3

.5

.5
1.8'

2.1
2.1
1.1
A Q

3.1
1 0

.5

.3

.2

.2

.1

.1

.1

.1

.1

.09

.08
08

.09
1.4

Oct.

O.S
.2
.2

.2

.2

.3

.2

.2

3.4
1.0
.4

3.4

2 O

1.0 
1.6
.7

.3

.2

.3
2.4

.7

.5

.4

.2

.2

Nov.

6.2
.5
.6
.3
.3

.1-
10.8
4.0
2.2

1.4
.8
.6
.5
.3

.2 

.2

.2
3.0

2.6
2.0
.7
.5
.6

1.0

1.8
5.3

Dec.

'1.0

.5

.5

.5

.5

1.6
.9

3.6
2.9
3 7

1.3
.9

1 4
4.5
1.8 

1.0
.9
.8
.7
.5

.4

.3

.8
1.8
4.5

,9
.6
.4
.3
.3
.2

Jan.

0.2
.6
.7

2.6
3.2

14.1
7.1
2.4
2.3
1.5

1.5
2.1
1.7
6.7
6.3 

12.0
12.4
2.8
1.7
1.3

1.2
.8
.7
.7

7.0

4.6
1.3
.9
.8
.7
.7

Feb.

0.5
.5
.5

. .4
.4

.3

.3

.2

.2
9

.2

.2

.2

.5 

.3

.2 

.2

.2

.2

.1

.1

.1

.1

.1

.1

.1

.1

  -"'

Mar.

0.1
3.8
.5
.4

O.3

.2

.1

.1

.1

.1

.1

.1

.1

.1 

.1

.1 
4.1
.3
.2

.3

.2

.2
1.1
.7

.6
2.2
.9

2.0
5.5
1.2

Apr.

0.5
.4
.3
.3

0.3

7.8
16.3
5.5
3.0
1.3

1.3
2.0
1.7
.9
.8 

1.7
.9 
.7
.5
.5

.5

.5
1.1
.5
.5

4.1
.3
.3
.3
.4

May.

0.3
.3
.3
,2
.3

.3

.2

.2

.2

.2

.1

.1

.1

.1 

.1

.1 

.5

.3

.3

.2

.2

.3
1.1
.3

.2

.1

.1

.1

.09

.08

June.

0.03
.OS
.08
.07
.07

.Oft

.0&

.07

.07

.1

.0»

.0*

.08

.OS

.OS 

.07

.OS 

.OS

.1

.OS

.07

.06

.06

.06
,05

.06

.6
1.8
.4
.1

NOTE. Discharge estimated for Aug. 24 and 25.
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Monthly discharge of East Branch of Puohakamoa Stream at Haiku-uka boundary , near 
Kailiili, Maui,for the year ending June SO, 1921.

Month.

\

July................................

September ..........................

April................................
Mav.

Discharge.

Million gallons per day.

Maximum.

3.1 
2.1 
4.2 
3.4 

10.8 
'4.5 
14.1 

.5 
5.5 

16.3 
1.1 
1.8

16.3

Minimum.'

0.04 
.08 
.08 
.2 
.1 
.2 
.2 
.1 
.1 
.3 
.08 
.06

.04

Mean.

0.413 
.480 
.775 
.75 

1.40 
1.29 
3.31 
.24 
.84 

1.84 
.228 
.161

.981

Second- 
feet 

(mean).

0.639 
.743 

1.20 
1.16 
2.17 
2.00 
5.12 
.371 

1.30 
2.85 
.353 
.249

1.52

Total run-off.

Million 
gallons.

12.8 
14.9 
23.2 
23.1 
41.9 
40.0 

103 
6.7 

25.9 
55.2 
7.07 
4.82

358

Acre- 
feet.

39 
46 
71
n

129 
123 
315 

21 
80 

160 
22 
15

1,100

MIDDLE BRANCH OF PUOHAKAMOA STREAM AT HAIKIT-UKA BOUNDARY, HEAR
KATLTTLI. MATH.

LOCATION. At trail crossing 200 feet above Haiku-uka boundary line and 3f miles 
southeast of Kailiili.

RECORDS AVAILABLE. November 22, 1918, to June 30,1921.
GAGE. Stevens continuous water-stag© recorder.
DISCHARGE MEASUREMENTS. By wading or from suspension 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 1J 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, 144 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, 0.06 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).

DIVERSIONS. None.
EEGULATION. None.
OBJECT OP STATION. To determine discharge of stream at boundary between fee 

simple land above and Territorial lands below.
UTILIZATION. 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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Discharge measurements of Middle Branch ofPuohakamoa Stream at Haiku-uka boundary, 
near Kailiili, Mam, during the year ending June 30,

Date.

July 1
25

Sept. 9
Oct. 29
Jan. 28
Mar. 18
Apr. 29
May 20

Made by 

.....do..........................................................

W. C. Renshaw................................................
J. E . Stewart. ..................................................
W. C. Renshaw................................................
.....do..........................................................

height
(feet).

4.18
4.44
4.48
4.32
4.50
4.24
4.28
4.30

Disci

Second- 
feet.

0.3
1.95
3.1
1.1
3.4
.75
.55
.6

large.

Million 
gallons 

per day.

0.2
1.25
2.0.-7
2.2
.5
.35
.4

Discharge, in million gallons per day, of Middle Branch ofPuohakamoa Stream at Haiku- 
uka boundary, near Kailiili, Maui,for the year ending June 30, 19% 1.

Day. ,

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28.............. 
29
30..............
31..............

July.

0.2
.2
.2
.1
.1

.1

.1

.1

.1

.1

j

.1

.4

.2
5.71.5-

.6

2.5
6.8
3.9
2.5
1 6

1.0
.8
.9 
.9

1.7
.9

Aug.

0.9
1.3
1.9
2.0
.9

.7

.6

.5

.5

.4

.3

.6
5.6
4.4
1.1

7
.6
.5
.5

3.3

2.6
1.3
1.7
2.4
1.8

2.8
5.2
1.6 
1.1
.9
.8

Sept.

0.7
1.0
1.0
1.1
1.1

3.8
4.7
2.7
2.6
1.7

7.6
3.4
2.5
1.8
1.3

1.1
1.1
.9
.8
.8

.7

.6

.6

.6

.5

.5

.5 

.6
3.6

Oct.

1.3
1.0
.8
.7
.6

.8
1.8
.8

  .6
.7

10.4
2.6
.9
.7

9.7

7.6
2.5
3.5
1.8
1.1

1.0
.8
.8

1.5 
9

.8

.7

Nov.

o;7
1.7
1.8
.9
.7

.6

.9
40
14.7
5.9

3.1
1.9
1.5
1.21.1 J

1.1
1.0
.9
.9

12.6

12.9
10.2
3.0
1.9
2.1

5.2
1.6
1.5 
4.3

20.0

Dec.

1.9
1.6
1.5
1.6

4.3
2.0

13.8
9.4

12.8

2.5
1.8
2.8

22
5.7

1.9
1.6
1.4
1.2
1.2

1.1
1.1
3.6
7.5

21

3.1
2.3
1.5 
1.2
1.1
1.0

Jan.

1.1
1.1
3.2
8.1

18.4

32
29
6.5
9.3
8.9

8.7
5.1
5.6
9.5

26,

29
35
6.9
3.9
2.7

3.1
1.9
1.8
1.7

13.4

15.6
3.4
2.4
1.9
1.5
2 O

Feb.

1.3
1.2
1.1
.9
.9

.8

.8

.8

.7

.7

.6

.6

.5

.5

.8

.8

.8

.8

.8

.5

.5

.4

.4

.4

.4

.4

.3

^

Mar.

0.4
12.7
2.6
1.2
.9

.6

.5

.4

.4

.4

.4

.3

.3

.3

.3

.3

.3

.5

.5

.5

.5

.3

.3
2.0
2.0

.8
4.8
2.1 
2.2

13.1
3.3

Apr.

1.2
.9
.7
.7
.8

24
48
13.2
7.4
2.4

2.1
2.8
3.0
2.0
1.6

3.0
1.9
1.6
1.2
1.2

1.1
1.2
1.6
1.3
1.1

.9

.8

.8 

.7
1.0

May.

0.7
.7

1.1
.9
.7

.9

.6

.5

.5

.5

.5

.5

.9
1.0
.8

.6

.5

.9
1.8

, -9

.6

.5

.4

.3

.3

June.

0.3
.3
.3
.3
.3

.2

.2

.3

.3

.4

.4

.3

.3

.3

.3

.3.3

.3

.4

.3

.2

.2

.4

.2

NOTE. Discharge estimated in million gallons per day by comparison with flow of adjacent streams as 
-ollows: October 24-27, 3; and June 25-30,1. ,
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Monthly discharge of Middle Branch of Puohakamoa Stream at Haiku-uka boundary, near 
Kailiili, Mnui,for the year ending June SO, 1921.

Month.

July ..........................
Augifet ..............................
September. .........................
October.'. ...........................

December. ..........................

February. ..........................

April................................
May.................................

Discharge.

Million gallons per day.

Maximum.

6.8 
5.6 
7.6 

10.4 
40 
22 
35 

1.3 
13.1 
48 
1.8

48

Minimum.

0.1 
.3 
.5 
.6 
.6 

J.O 
1.1 
.3 
.3 
.7 
.3 
.2

.1

Mean.

l.ll 
1.60 
1.69 
2.21 
5.20 
4.48 
9.64 
.68 

1.78 
4.34 
.67 
.44

2.83

Second- 
feet 

(mean).

- 1.72 
2.48 
2.61 
3.42 
8.05 
6.93 

14.9 
1.05 
2.75 
6.71 
1.04 
.68

4.83

Total run-off.

Million 
gallons.

34.3 
49.5 
50.6. 
68.4 

156 
139 
299 

19.1 
55.2 

130 
20.7 
13.1

1,030

Acre- 
feet.

106 
152 
156 
210 
479 
426 
917 

58 
169 
400 

64 
40

3,180

WEST BRANCH OF PTTOHAKAMOA STREAM AT HAIKU-TJKA BOUNDARY, NEAR
KAH.IILI. MAUL

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. 
GAGE. 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 OP 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).

DIVERSIONS. Kula pipe line diverts water above station at elevation 4,300 feet.
REGULATION. None.
OBJECT 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 shifts slightly. Rating curve used July 1 to 

January 16 fairly well denned between 0.4 and 20 million gallons per day. Curve 
used January 17 to June 30 well denned between 0.7 and 15 million gallons per 
day. Operation of water-stage recorder unsatisfactory at times. Records good 
when recorder was operating properly.
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Discharge measurements of West Branch of Puohakamoa Stream at Haiku-uka boundary, 
near KaiUili, Maui, during the year ending- June SO, 1921.

Date.

July. 1 
25 

Sept. 9 
Oct 29 
Jan. 29 
Apr. 29 
May 21

Made by 

.....do.........................................................

W. C. Renshaw. ...............................................
.....do.........................................................
.....do.........................................................

Gage 

(feet).

3.-55 
3.78 
3.89 
3.67 
3.91 
3.71 
3.69

Discharge.

Second- 
feet.

0.7 
3.0 
4.8 
1.45 
4.0 
.6 
.9

Million 
gallons 

per day.

  0.45 
1.95 
3.1 
.95 

2.6 
.4 
.6

Discharge, in million gallons per day, of West Branch of Puohak 
uka boundary, near Kaihili, Maui, for the year ending

Puohakamoa Stream at Haiku- 
June SO, 1921.

Day.

1..........
2. .........
3..........
4. .........
5..........

6..........
7.....'.....
8..........
g

10..........

11..........
10

is.......:..
14..........
15..........

16..........
17..........
18..........
10
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

July.

0.5
.4

3
Q

.2

.2

.2

.3

.2

.2

.2

.2

.2

.2
1.1

.6
6.1
1.6
.8

2.9
7.9
3 0
4.0
1.8

1.2
1.0
1.0
1.2
1.6
1.2

Aug.

1.2
1.6
2.4
2.6
1.2

1.0
.8
.8
.7
.6

.6

.8
5.7
4.8
1.1

.9

.8

.8

.7
3.7

3.5
1.7
2.1
2.5
2.0

4.0
7.4
2.1
1.3
1.2
1.0

Sept.

1.0
1.4
1.2
1.4
1.4

5.0
5.8
4.0
3.4
2.3

10.3
4.5
3.5

k 2.4
1.8

1.4
1.3
1.2
1.0

Q

g
.8
.8
.8
.7

.7

.6

.6

..7
4.5

Oct.

1.2
1.0

.8

.8

1.0

1.6
1.1
1.0
1.0

Nov.

1.0a. 9
2.0
1.2i-.o

.8
1.0

47
14.7
6.2

3 A

2.1
1.6

1.2

1.1
1.0
1.0
1.0

19 A

11.0
9 n

3 7

2 1
9 9

5.5
1 fi

1.7
5 0

23

Dec.

3.9
2.1
1.8
1.7
2.1

5.9
2.8

17.6
10.7
13.8

3.2
2.2
4 <J

28
5.4

2.3
1.8
1.5
1.4
1.2

1.2
1.0
1 A.

9.8
23

2.6
2.0
1.4
1.2
1.2
1.0

Jan.

1.0
1.3
3.4
7.9

17.5

42
33
6.6
7.7
7.8

8.3
5.2
6 0

15.5
28

39
48
8.0
4.0
3.1

3.3
2.2
2.0
1 Q

22

18.6
4.4
3.0
2.3
1 9
2.2

Feb.

1.6
1.4
1.2
1.2
1.1

1.0
1.0
.9

.8

.8

.8

.7

.7
1.2

1.2
1.0
1.2
1.0
.7

.7

.6

.6

.6

.6

.6

.6

.6

Mar.

0.6
19.9
3.3
2.0
1.2

.9

.7

.7

1.0
.9

1.1
.7
.7

3.5
2.8

1.6
6.5
2.7
3.4

19.5
4.1

Apr.

.7

.2

.1

.1

37
72
19.8
12.0
3.4

3.3
5.4
4.7
3.0
2.3

5.0
2.4
1.9
1.4
1.4

1.3
1.5
3.3
1.7
1.3

1.1
.9
.9

Q

1.3

May

0.9

1.2

.9
1.1
3.1
1.2

.6

NOTE. Discharge estimated in million gallons per day by comparison with flow of adjacent streams, 
as follows: Oct. 7-14, 3; Oct. 15-18, 8; Oct. 19-27, 3; Mar. 9-11, 0.6; Mar. 12-18, 0.5; May 4-20, 0.9; May 
28-31, 0.5.
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Monthly discharge of West Branch of PuohaJsamoa Stream at ITat&4?u&a boundary, near 
KaiMtti, Maui,for the year ending June SO,

Month.

July................................

October.............................

March...... .
Arail.. .............................
May.. ..............................

The year..

Discharge.

Million gallons per day.

MftxtTn ffifiit

7.9 
7.4 

10.3

47 
28 
48 
1.6 

19.9 
72

72

Minimum.

0.2 
.6 
.6

.8 
1.0 
1.0 
.6

.9

Mean.

1,37 
1.99 
2.21 
3.01 
5.61 
5.21 

11.5 
.90 

2.68 
6.51 
.93 
.57

3.56

Second- 
feet 

(mean).

2.12 
3.08 
3.42 
4.66 
8.68 
8.06 

 17.8 
1.39 
4.15 

10.1 
1.44 
.88

5.51

Total run-off.

Million 
gallons.

42.4 
61.6 
66.3 
93.4 

168 
162 
358 
36.3 
83,1 

195 
28.7 
17

1,300

Acre- 
feet

190 
189 
303 
286 
516 
496 

LOg

255m
88 
52

3,989

NOTE. Discharge for June estimated by comparison with Middle Braneh of Puohakamoa Stream at 
Haiku-iaia boundary;

MANTTSL LTTIS DITCH AT FTJOHAKAHOA QTTLOH, NEAR HTTBXO, HAITI.

LOCATION. In Puohakamoa Gulch at lower portal of tunnel between Haipuaena
and Puohakamoa streams, 6 miles east of Huelo. 

RECORDS AVAILABLE. December 15,1917, to June 30,1921. 
GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS, Made by rectangular sharp-crested weir 4.5 feet long

set in concrete, with full contractions. 
CHANNEL AND CONTROL. Weir basin 25 feet long, 8.3 feet wideband 1.9 feet deep

below crest of weir; made by enlarging tunnel. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 4.35 feet, 9.^0

p. m. January 16,1921 (discharge, 93 million gallons per day, or 144 second-feet);
minimum stage recorded, 0.04 foot from 3 p. m. to 9 p. m. July 14 (discharge, 0.08
million gallons per day, or 0.12 second-foot). 

1919-1921: 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 second-foot). 

DIVERSIONS. Ditch is an extension of Center ditch and picks up water not diverted
by Spreckels ditch, which is at higher elevation.

REGULATION. By gates at frequent intervals. . 
OBJECT OF STATION. To determine amount of water diverted by ditch from areas

involved under Territorial water license. . 
UTILIZATION. Water used for irrigation of sugar cane, , / ".' ;.' 
ACCURACY. Stage-discharge relation permanent. Rating curve well denned between

1 and 70 million gallons per day. Operation of water-stage recorder satisfactory.
Records excellent.   !   " 

55968 24 WSP 535  8



110 SURFACE WATER S0PPL,Y< OF BGAWAII, 1920-21.

Discharge, in milUon gallons per day, of Manuel Luis ditch at Puohakamoa Gukh, near 
Huelo, Maul, for the year ending June SO, 1921.

Day.

1. .............
2..............
3...^. ...... ...
4..............
5..............

6..............
7..............
...............
...............
10..............

«L.. ...........
12.. ...........
13..............
14..... .........
15..............

16.............. 
17..............
18..............
10
29..............

21..............
22.......,,,..^ 
23.......:!l:V:.
24..............
SS.-^i.-'-.i 4. !- -..'

26..............
27..............
28..............
89..............
30.. ............
31..............

July.

0.2
.2

. .1
.1
.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.4

.2 

.6

.3

.2
.-'.7

2 4

"*t
3.6

.9 

.5

.4

.5

.6

.7

.5

Aug.

0.5
-4
-9

r.i
.5

.4
, .4

.4

.3

.3

- .4
. .7

. 8.5
s n
1 O

.9
.. ..8

.7

.6
1..2

4.4
. i.o.
^ TW-

1.2
2-1,

2.8
11.8
3.0
1.5
1.3
1 «» '

Sept.

1.1
.9
g

.7-

.9

t s
10.9
5.0
6.5
3.0

17 Q
8>6
8.1
3.5
2.4

1.7 
1.6
1.2
1.0

9

.7
, .7i - .r

.6
..-.6. 

.6

.5
' .5

.5
1.7

Oct.

0.7
.5
.6
.6
.5

.4

.5

.4

.4

.4

8 Q>

5.7
.9
.5

15.0

13.1 
6.1
9 1
3 7

2.7

1.7
1.8' i.«
1.7

12.2 

5.3
2 A

1.6
1.1
1.1

Nov.

0.9
2.3
A. Q
1.6
.9

.7

.7
37
23
10.8

8 0

5.6
2.0
1.5
1.1

.9

.7

.6

.6
13.5

24

'*}
6.3
4.0 

10.8
4.5
3.2
8.7

09

Dec.

11.5
7.6
4.7
3.0
2.9

10.6
6.6

18-9
18.8
19.2

9.4
7.7

""s.'i"
2.2
1 Q

1.6

1.3

*4*
10.7
25 

4.2
3-8
2.3
1.9
1.6
1:4

Jan.

1.5
1.5
5.7
7,6

21
40 "

40
14.7
13.6
7.7

7.4
11.0
8.2

11.1
48

43
57
31
15.2
11.6

11.5
6. 3 

T ''2.lK
2.2

17.1.
37  
13.0'6.3
4.«
2.9
2.9

Feb.

3.4
1.9
Q A

1.7
1.5

1 3
1.2
1.1
1.0

.7

.7

.6

.6
1.6

1.3
,7

2.3
g

,6

.6
 5 irjr
.5
-.5,

,  ,*;' ' .4'
' ' '

Mar.

0.5
22
4.6

.6

.5

.5

.4

.4

.4

.4

.4

.3

.3

.6

.8

11.4
,,3-1; 

6.6
18,5
8.0

11.4
34

'IS.i

Apr.

6.1
5.5
4.0
2.3
1.6

28
51
31
24
6.7

6.7
11.5
14.4
6.2
6.8

19.2 
6-7
3.4
2.2
5.8

2.6
 .-1»

8.1
', 3-7 

.:Jlt+
,2.61.8J

, a<#'
2.6

..  -L'.l.

May.

1.2
1.6
1.7
1.1
1.5

1.1
-8
.7
.6
.6

.6
-7
.6
.5
.5

.5 

.5
5.2
2.1

. 4.3

1.6

r,4
8.6
l.S

(/-. .a
* :?
. .6

.6

.8

June.

0.5
.5
.5
.5
.5

.4

.8

.8

.3 

.3

.3

.5

.3 5

.3 

.3

.2
 ? 

.3
1-2

16'.0
,4-7

.4

NOTE. Record lost Dec* 13-16 and discharge estfanated by comparison with flow of Haipuaena Stream 
at 20 million gallons per day. . , . ,

Monthly discharge of Manuel Ltf.is ditch at Puohakamoa Gulchi,' near %fuelo, Maw* 
' " for the year ending June 30, $921.-'' '  :  »"<.

.- r ' '1
Month.

July................................
August.. ,.  .. .....4-.-. .--I.-. ,.--.'.
Sept ember ..........................
October.............................

December...........................
Janra*?-.,. ;.>... »:.><i.:i-.'.v..t.,t .......
v&t&'jf, "v- }<"     -v- '  
April...............................
May................................

The year...... ................

Discharge.

Million gallons per day.

Maximum.

8.4
n;s
17.9 
15.0 

, 37,

-  : 57.  
3.6 

34
51 
8.6 

16.0

57

Minf-mnm,

6.1
  ;,'j,3, 

.5 
  .4

'  *1 
-  ,  . 1.5i

.4, -. ., 2
1.5 
.5 
.2

.1

Mean.

«.93
i,.,'4.w;

2.99 
3.25--5*
o. t & 

: 1&8'<-
1.12    '4-.B9-i
9.70 
1.41 

, 1.05.

5.02

Second,- 
feet 

(mean).

i."44 
3.0Q 
4,63 
5;(0 

. 12-3 , 
1 ' 13.5 

i 26. 3! 
. 1.73!  '. »;?.l«"
15-0, , 2.18' 

..,-, .,1.§2

7.77

1 Total run-off .

'MlHiatf 
; gallons, ,

28.9 
,,,-; ,60.3 

,89.7  M.-- fca :

» . , 503 - 

M.n:,M 

.">&*.

.I..' *WJ,'

1,830

Acre- 
*<**  !

' ' ' '«
, ia>

275 
309

  , 1,W 
96 

U 442 
893 
134 
97

5620



ISLAND OF MAUI. Ill

WA1KAMOI STREAM NEAB HUELO, MAUI.

LOCATION. 500 feet above Spreckels ditch intake and 5 miles by trail east of Huelo 
post office.

RECORDS AVAILABLE. 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.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge at gage.
CHANNEL AND CONTROL. One channel at all stages; straight for 100 feet above and 

below gage; banks high and covered with vegetation. Water drops over a fall at 
control which is rock ledge covered with boulders. Shifts 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 millioa 
gallons per day, or 2,780 second-feet); minimum stage recorded in July, 1920.

DIVERSIONS. A small amount of water is diverted by Kula pipe line above station 
at elevation 4,300 feet.

REGULATION. None.
OBJECT 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.

UTILIZATION. 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, Maui, during the year ending
June SO, 1921.

Date.

July 14 
29 

Sept. 14- 
Oct. 21 
Jan. 31 
May 6 

10

Made by  

..... .do. ........................................................
J. E. Stewart. ..................................................
W. C. Renshaw. ...............................................
......do.........................................................

(feet).

. -0.38 
.30 

1.05 
.51 
.80 
.60 
.51

Discharge.

Second- 
feet.

0.4 
3.4 

35 
6.8 

11.6 
4,2 
2.7

Million 
gallons 

pear day.

0.25 
2.2 

22.5 
4.4
7.5 
2.,7 
1.75



112 SURFACE WATER SUPPLY OF HAWAII, 1920-21,

Discharge, in million gallons per day, of Waikamoi Stream near Huelo, Maui, for the
year ending June SO, 1921.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.8
.8
.6
.5
.4

.4

.3

.3

.3

.4

.3

.3

.2

.2
1.8

1.4
26
6.7
2.4
3.2

1».9
56
35
29
8.7

4.3
3.2
3.1
3.0
5.6
3.7

Aug.

3.4
3.9
9.0

11.7
4.3

3.0
2.4
2.0
1.7
1.6

1.5
8 9

42
35
5.2

2.8
2.3
2.0
1.8

10.6

23
5.8
8.0
8.9

10.8

18.1
56
15.5
6.0
4.8
3.7

Sept.

3.1
3.1
3.7
i fi
4.2

23
56
27
29
16.9

69
44
33
22
11.4

5.6
6.3
3.6
2.9
2.4

2 0

2.0
2.0
1.9
1.6

1.4
1 t
1.1
1.3

17.1

Oct.

4.8
2.5
2.4
T Q
1.6

1.8
3 Q

2.4
1.6
1.4

40
30

4.4
2.7

54

64
32
*»C

21
11.8

4.4
9 1

2.7
7.5

57

29
11.0
7.7
4.8
3 0

2.9

Nov.

2.7
14.8
21
6.3
3 1

2.5
3.2

166
79

39
24
17.3
19 1

7.7

5.2
4.6
4.0

55

100
88
56
40
*»C

56
00

28
41

111

Dec.

46
28
23
20.0
21

42
28
74
68
77

35
26
27

112
52

27
22
18.7
14.4
10.7

8.5
7.7

26
112
109

27
14.4
9.0
6.7
5.6
4.8

Jan.

4.6
4.8

KA

90
29
18.0
14.7
9.2
8.1

Feb.

6.1
4.6
4.2
4.0
3.7

3.5
3.2
2.9
2.7
2.4

2.2
1.9
1.6
1.5
4.1

3.5
2.8
3.7
3.3
2.2

1.9
1.5
1.4
1.4
1.4

1.3
1.2
1.2

Mar.

1.3
64
21
5.3
3.7

2.5
2.0
1.6
1.5
1.5

1.4
1.3
1.2
1.1
1.1

1.0
1.0
2.2
2.9
2.0

2.6
1.9
1.5

29
14.3

14.1
47
27
39
94
39

Apr.

16.1
10.8
10.9
5.8
4.6

109
156
68
48
24

27
33
29
25
23

39
25
19.0
12.6
16.6

12.2
16.6
30
22
16.6

18.0
10.2
5.8
3.8
9.3

May.

3.3
5.2
6.4
3.7
4.9

2.8
1.6
1.6
1.6
1.6

1.6
1.6
1.5
1.4
1.4

1.5
1.4

13.2
7.1

12.5

3.5
2.6
3.5

21
6.1

3.1
2.4
2.0
1.7
1.5
1.4

June.

1.3
1.3
1.2
1.1
1.0

.9

.9

.8

.9

.9

1.4
1.1
.8
.8
.9

.8

.7

.8
1.0
.9

Nora. Discharge estimated In million gallons per day by comparison with flow of Puohalramoa Stream 
88 follows: Jan,3-4,30; Jan. 5-7,150; Jan. 8-17, 70; Jan. 18-24,10; June 21-27,0:9; Jtme 28-30,2.5. Discharge 
interpolated Feb. 4-11.

Monthly discharge of Waikamoi Stream near Huelo, Maui, for the year- ending June 30,
1921.

Month.

July.................................

October..............................
Dn^nmhflr
January........... .................
February. ..........................
March.. .............................
April................................
May................................

The year ......................

Discharge.

Million gallons per day.

Maximum.

56 
56 
69 
64 

166 
199

6.1 
94 

156 
21

Minimum.

0.2 
1.5 
1.1 
1.4 
2.5 
4.8 
4.6 
1.2 
1.0 
3.8 
1.4

.2

Mean.

7.06 
9.97 

13.4 
14.6 
37.9 
38.5 
48.8 
2.69 

13.8 
' 28.2 

4.02 
1.11

18.4

Second- 
feet 

(mean).

10.9 
15.4 
20.7 
22.6 
58.6 
59.6 
75.5 
4.16 

21.4 
43.6 
6.22 
1.72

28.5

Total runoff.

Million 
gallons.

219 
309 
402 
452 

1,140 
1,190 

% 1,510 
75.4 

429 
847 
125 
33.3

6,730

Acre- 
feet.

672 
94£ 

1,230 
1,390 
3,490 
3,660 
4,640 

231 
1,310 
2,600 

382 
102

20,700



ISLAND OF MAUI. 113

EAST BRANCH OF WAIXAMOI STREAM AT HAIKTT-TJKA BOUNDARY, NEAR
KAIUILI, MATH.

LOCATION. 200 feet above Haiku-uka boundary-line trail crossing, at elevation 3,020
feet, 5$ miles east of Kailiili.

RECORDS AVAILABLE. May 28, 1918, to June 30, 1921. 
GAGE. 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 OP DISCHARGE . Maximum stage recorded during year, 7.15 feet at 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).

DIVERSIONS. A little water is diverted above station by Kula pipe line. 
REGULATION . None. 
OBJECT OP 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 irrigatioa

of sugar cane. 
ACCURACY. Stage-discharge relation not permanent. Eating 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
per day. Extensions of both curves drawn parallel to previous ratings.

Discharge measurements of East Branch of WaUsamoi Stream at Haiku-uka boundary, nea 
Kailiili, Maui, during the year ending June SO,

Date..

July 1
25

Sept. 9
Oct. 29
Jan. 29
Mar. 18
Apr. 30
May 21

Made by  

E t H. Remington ..............................................
.....do.........................................................
.....do.........................................................
W. C. Benshaw..... ...........................................
J.E.Stewart. .................................................

.....4o........ .................................................

m
4.16
4.42
4.46
4.27
4.33
4,14
4.30
4.15

Disci

Second- 
feet.

0.4
2.3
3.3
1.25
3.6
.8

3.1
.9

iarg«.

Million 
gallons 

per day.

0.26
1.5
2.1
.8

2.3
.5

2.0
.8



114 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, of East Branch of Waikamoi Stream at Haiku-uka 
boundary, near Kailiili, Maui,for the year ending June SO, 1921.

Bay.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11....... .......
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
34..............
26..............

26..............
27..............
28..............
29so.............:
31.....4........

July.

0.4
.4
.3
.2
.2

.2

.2

.2

.2

.2

.2

.2

.2

.2
1.0

.8
6.7
1.5
.7
.8

3.0
9.9
3.1
46
1.7

1.0
.8

1.0
1.0
1.5
1.0

Aug.

1.0
1.6
2.2
2.2
.9

.7

.7

.6

.6

.5

.5

.8
5.5
45
.9

.7

.6

.6

.6
3.2

2.8
1.4
1.6
2.1
1.7

3.6 
6.4
1.5
1.0

.8

Sept.

0.8
1.1
1.0
1.3
1.2

6.0
5.4
3.8
2.4
1.7

10.2
3.2
2.5
1.7
1.2

' 1.0
1.0
.9
.8
.7

.7

.7

.7

.6

.6

.5

.5

.5

.5
5.6

Oct.

1.0
.8
.7
.6
.6

.8
1.5
.7
.6
.9

13.6
2.2
.8

. .7
10.7

8.6
2.2
3.8
1.5
1.0

.9

.8
  .7

2.6

.......

i.3
.7
.7

Nov.

0.7
2.0
1.8
.9
.7

.6

.8
37
12.3
48

2.1
1.3
1.0
.8
.8

.7

.6

.6

.5
13.6

10.4
8.1
2.4
1.5
1.6

45
1.2
1.1
i Q

22

Dec.

2.9
1.3
1.2
1.0
1.3

47
1.9

15.0
9.2

12.8

2.0
r 1.4

2.4
18.8
48

1.5
1.2
1.0
.9
.8

.7

.7
2.4
6.7

18.4

2.0
1.5
1.0
.7
.7
.6

Tan.

0.6
1.1
3,2
8.6
45

39
30
6.0
6.8
5.0

48
49
49

11.7
26

30
44
7.1
41
3.6

3.7
2.8
2.3
2.2

21

16.6 
3.8
2.8
2.2
1.7
2.4

Feb.

L6
1.5
1.2
1.2
1.0

1.0
.9
.9
.8
.6

.6

.6

.5

.4
1.1

1.2
1.0
1.5
1.1
.6

:5
.4

3
.3
.3

.3 

.3

.3

Mar.

0.3
17.5
3.5
2.2
1.1

.6

.5

.4

.3

.3

.3

.3

.2

.2

.2

.2

.2

.6

.8

.6

.9

.4

.4
3.8
2.6

1.5 
6.5
2.7
6.2

17.1
3.4

Apr.

1.6
1.2
.9
.9

1.1

32
58
20.0
8.8
3.0

3.3
6.0
47
2.9
2.2

5,5
2.8
1.9
1.4
1.3

1.2
1.4
3.6
1.6
1.2

1.1 
1.0
.9
.9

1.6

May.

0.9
.8

1.7
1.2
.9

1.1
.8
.6
.5
.5

.5

.4

.4

.3

.4

.3

.4
L8
1.4
1.3

.8
1.2
1.3
40
1.4

.8 

.6

.6

.4

.4

.3

Tune.

0.3
.3
.3
.3
.3

.2
* .2

.2

.2

.4

.6

.3

.2

.3

.3

.2

.2

.2

.4

.3

.2

.3

.5
i2
.2

.2 
2.5

10.0
2.5'.7

NOTE. Discharge estimated Oct. 25-27 as 8 million gallons per day by comparison with flow of Waikamoi 
Stream near Huelo, Maid.

Monthly discharge of East Branch of Waikamoi Stream at Haiku-uka boundary, near 
Kattiili, Maui,for the year ending June SO, 1921.

Month.

July................................
August- --

October.............................

December. _ .......................

February. ...................... ....
March...
April................................
May .
June................................

The year.......... ............

Discharge.

Million gallons per day.

Maximum .

9.9 
6.4 

10.2 
13.6 
37 
18.8 
44 
1.6 

17.5 
58 
40 

10.0

58

HfiTijiTmTn,

0.2 
.5 
.5 
.6 
.5 
.6 
.6 

. .3 
.2 
.9 
.3 
.2

.2

Mean.

1.40 
1.70 
1.96 
2.77 
471 
3.92 
9.92 
.79 

2.45 
.5.80 

.90 

.77

3.11

Second- 
feet 

(mean).

2.17 
2.63 
3.03 
429 
7.29 
6.07 

15.3 
1.22 
3.79 
8.97 
1.39 
1.19

481

Total run-off.

Million 
gallons.

43.4 
52.7 
58.8 
85.8. 

141 
122 
307 
22.0 
75.8 

174 
27.9 
23.0

1,130

Acre- 
feet.

133 
162 
180 
264 
434 
373 
«W 

68 
233 
534 

86 
71

3,480



.ISLAND OF.MAFI.

I STREAM AT HAIKU-TTKA BOtJMDARY, WEAR 
K-ATT.TTT.T, '

WEST BRANCH OF

LOCATION.   At Haiku-uka boundary-line trail crossing, at elevation 3,000 feet, about
5 miles east of Kailiili.

RECORDS AVAILABLE.   May 28, 1918, to June 30, 1921. 
 rAGE.  Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS.   Made by wading or from suspension footbridge 35 feet

above gage. 
CHANNEL AND CONTROL.  Channel is solid rock with steep rock and hardpan banks.

Control is solid rock ledge. 
EXTREMES OP 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 period of record, 9.85 feet at noon
December 6, 1918 (discharge, 2,020 million gallons per day or 3,130 second-feet);
minimum stage recorded, 0.33 foot at 8.30 p. m. December 22, 1919 (discharge,
0.06 million gallons per day or 0.09 second-foot). 

DtVERSiONS.^-A small amount of water is diverted by Kula pipe line above station at
elevation 4,300 feet. 

REGULATION.   None. 
OBJECT 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 curv6 well defined betweeit

1 and 150 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 West Branch, of Waitidmoi Stream at Saiku-uka boundary, 
near Kailitii, Maui, during the year, ending June SO, 1921..^ ,. , ,, H ..j*

Date.

July 2 
24 

Sept. 9 
Oct. 28 
Jan. 28 
Apr. 30

Made by 

.....do.........................................................

. ...do... ... ... . .... . . ..... . . ....

.., ..do............................................ .............

Gage

(feet).

0.41 
, .92 

.76 

.61 

.80 

.58

Discharge.

Second- 
  ,^eet-

0,3 
15.2 
7.6 
2.6 
9.4 
2.1

Million 
gallons 

per day.

0.2 
9.8 
4.9 
IM 
O.. .: .0$



116 SURFACE WATER STIFFLY OF HAWAII, 1920-21.

Discharge, in 'million gallons per day, of West J&itmcft of Wfftkamoi Stream, ni Haiku-uka 
boundary, near Kailiili, Mam, for the year ending June SO, 1921.

Day.

1.... ..........

3..:...........

5..............

6..............
7..............

9..............
10... ...........

11....;.........
12..............
13..............
14..............
15..............

1ft..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26. *.^.. ........
27..............
28..............
29
30..............
31..............

July.

0.4
.3
.2
.2
.1

.1

.1

.2

.2

.1

.1

.1

.1

.1.

.9

, .6
9.6
2.0
1.0
.8

3.1
14.6
7.8
5.0
2.1

i ^
1.0
1.1
1.2
1.8
1;2

Aug.

1.1
1.5
2.8
3.6

1.1
.9
.7
.7
.7

.6

.8
9.6
7.8
1.4

  .9
.8
.7
.8

4.8

5.4
1.7
2.0
2.6
3.1

5 0

15.9
4.1
1.8
1.4

Sept.

4.8
2.6

17.3
9.5
5.0
3.5
9 1

1,6
1.4
1.2
1.1
1.0

.9

.8

.8
;7
.7

.7

.6

.6

.6
5.0

Oct.

1.6
1 *>

i.e
.8
.7

1.4
1.1
.7

22
9.1
1.6
1.2

20,0

16.8
5.5
4.5
3.2
1 S

.9
1.2
1.1
1.1

14.1

.6.3
4.6
3.0
1.4
1.1
1.1

Nov.

1.0
1 fi

2 ft

1.5
1.1

g

148
42
14.3

6.0
3.2
2.1
1.6
1.4

1.3
1.2
1.1
1.0

27

29
23
7.9
3.$
3.5

13. &
3.0
2.3
6.4

57

D<

7
9

9
1
9

11
c

41
30
38

6
3
6

03
22

5
3
9:

2
 1

1
1
8

11fi
174-

6
3
1
1
1

>c.

.5
9

s
8
1

0
0

9
8
3

2 >
3
0
5

4
2
°

1
3
0
7
4
2

Jan.

1.2
1.4
«.6

18.7
53

102
81
W O

21
35

42
13.4
19.2
30
86

97
139
19.8
9.5
6.9

7.6
4.8
3.3
2.8

41
  44"

9.9
6.0
4.8
3.2
4.5

Feb.

3,0
2.3
1.7
1.6
1.4

1.4
1.4
1.3
1.2
1.2

1.2
1.1
1.0
.9

1.3

1.3
1.2
1.6
1.4
1.0

.9

.7

.8

.8
..&

.8

.8

Mar.

1,0
41
7.0
3.2
1.8

1.4
1.2
1.1
1.0

1.0
.8

1.1
.8
.7

3.7
3.4

1/6
10.2
4.8
3.5

30
SL7

Apr.

2.5
«.6
1.4
1.4,
1.3

SO
172
40
24
6.0

4.5
7.6
7.9
4.5
3.0

7.6
4.5
3.0
2.1
1.8

1.7
1.7
3.7
2.1
1.7

1.5
1.2
1.2
1.2
1.6

May.

1,2
1.2
1.6
1.5
1.2

1 *>

i.l
1.0
.8

.8

.8

.7

.T

.7

.T

.7
1.5
1.4
1.2

.9
1.0
1.2
8.4
1.7

1.0
.7
.7
.6
.6

u6

June.

0.8
.5
.&
.4
.4

.4

.4

.4

.5

.7

.4

.3

.4

.4

.3

.3

.3

.4

.3

.2

.3

.5
,*
.2

.2
1.5
9.2

, 2.6
.9

NOTE. Discharge estimated by comparison with flow of adjacent streams Aug. 31 to Sept. 5 as 1 and Sept. 
6-8 as 9 million gallons per day. Discharge interpolated Oct. 27-28 and partly estimated Mar. 10-18.

Monthly discharge of West Branch of Watkamoi Stream at Haiku-uka boundary, near 
KaiMUi, Maui,for the year ending June SO, 1981.

Month.

July:...............................

April...............................
May ...... ............... .

Discharge.

Million gallons per day.

Maximum.

14.6 
15.9 
17.3 
22 

14S 
174 
139 

3.0 
41 

172 
3.4 
9.2

174

MjnJTnmn-

0.1 
.6 
.6 
.7 
.9 

1.2 
1.2 
.7

1.2 
.6 
.2

.1

Mean.

1.85 
2.80 
3.15 
4.25 

13.6 
19.9 
30.0 

1.24 
4.40 

13.1 
1.07 
.80

8.08

Second- 
feet 

(mean).

2.86 
4.33 
4.87 
6.58 

21.0 
30.8 
46.4 

1.92 
6.81 

20.3 
1.66 
1.24

'12.5

Total run-off.

Million 
gallons.

57.4 
86.8 
94.5 

132 
409 
616 
929 
34.8 

136 
394 
33.2 
24.1

2,950

Acre- 
feet.

m
264 
290 
401 

1,250 
1,890 
2,850 

107 
419 

1,210 
102 
74

9,040



ISLAND OF MAUL 117

ALO STREAM NEAR HUELO, MATH.

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 rite.
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 datura 
November 4, 1911 (discharge, 0.06 million gallons per day, or 0.1 second-foot).

DIVERSIONS. None.
RE GUL ATION . None.
OBJECT OP STATION. To furnish data for appraisal of water value under Territorial 

lease to ditch company.
UTILIZATION. Ordinary flow diverted by ditches of East Maui Irrigation Co. for 

irrigation of sugar cane.
ACCURACY. Stage-discharge relation practically permanent. Rating curve well 

defined between 2 and 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.

Discharge measurements ofAlo Stream near Huelo, Maui, during the year ending June SO,

1

Date.

lull? 16 
29 

Seiit. 14 
Oct. 21 
Jan. 26

Hay 5

Made by 

.....do.........................................................
J.E.Stewart. .................................................
W. C. Renshaw. ...............................................
... do. ...

Gage 

(feet).

0.40 
.57 
.86 
.66 

1.14 
.59 
.68

Discharge.

Second- 
feet.

0.3 
1.35 
7.1 
2.7 

13.2 
1.85 
3.5

Million 
gallons 

per day.

0.2 
.85 

4.6 
1.78 
8.5 
1.2 
2.3



118 SUEFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, of Alo Stream, near Buelo, Maui, for the year
ending June SO, 1921.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
ft..... .........

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23.
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.6
.5
.4
.4
.4

.4

.4

.4

.4

.3

.9

.5

.4

.4

.5
2.6
1.3
.8

3.1

6.1
10.7
4.0
3.0
2.2

1.8
1.8
1.7
2.6
2.0
1.9

Aug.

9 n
1.8
4.2

Sept.

1.8
1 0

10.6

4.2
3.2

2 7

3.0
2.2
2 Q
1.8

1.6
1.5
1.5

Oct.

0  }
i o
9.4

2.0
1.7
i i
6.8

3.3
2.2
2.0
n A

1.8
1.4

Nov.

1.4
3.2
3.0
2.0
1.6

1.4
1.5

18.3
4.9
A Q

3.3
2.6

Dec.

2.1
1 O
1.6

1.5
i 3
2 a

3.6
12.0

3.6
O e

Jan.

 ^

A 0

3.4

Feb.

2.1
1.9
2.4
1.7
1.5

1.4
1 o

1.2
1.1
1.0

Mar.

0.6
.6

1.4
1.6
.8

i.a
.8
.7

11.1
3.0

9.5
11.8
3.8

30
23
6.1

Apr.

3.2
2.6
2.1
2.0
1.9

14.9
9.4

13.0
9.0
3.9

3.1
3.8
3.8
3.2
5.3

7.6
3.8
3.3
2.6
3.8

2.7
4.5
7 Q
4.6
3.3

3.9
9 R
2.4
o n
O 1}

May.

2.0
2.4
2.3
1.8
2.3

1.9
1.5
1.4
1.2
1.2

1.1
1.1
.9
.8
.9

.8
1.0
5.4
2.7
4.9

2.4
  2.0

1.9
6.5
2.1

1.8
1.6
1.3
1 t '
1.1
.9

June.

0.9
.8
.8
.8
.7

.7

.6

.6

.6

.6

.7

.6

.5

.6

.6

.5

.6

.6

.9

.6

.4

.4

.4

.4

.4

.4
2.1
4.8
1.8
.7

NOTE. Discharge estimated in million gallons per day by comparison with flowof Waftamol and Nailii- 
lihaele streams as follows: Aug.4-11,3; Aug. 12-19,4; Aug. 20-26,5; Aug. 27-31,4; Sept. 1-3,1.5; Sept. 7-13,8; 
Sept. 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; Dec. 7-12, 
6.5; Dec. 13-17,55; 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.

Monthly discharge of Alo Stream near Euelo, Maui, for the year ending June SO, 1921.

Month.

July................................

September
October

April................................
May
June................................

Discharge.

Million gallons per day.

Maximum.

10.7

30 
14.9 
6.5
4.S

Minimum.

0.3

1.9
.8 
.4

Mean.

1.74 
3.84 
3.69 
3.46 
462 
4.30 

14.9 
1.22 
5.00 
4.66 
1.95 
.84

4.22

Second- 
feet

(meanj.

2.69 
5.94 
5.71 
5.35 
7.15 
6.65 

23.1 
1.89 
7.74 
7.21 
3.02 
1.30

6.53

Total run-off.

Million 
 gallons.

53 8 
119 
111 
107 
138 
133 
463 
34.3 

155 
140 
60.4 
25.1

1,540

Acre- 
feet:

166 
365 
340 
329 
425 
409 

1,420 
105 
476 
429 
186 
77

4,730



ISLAND OF MATJI. 119
SPRECKELS DITCH BELOW KAAIEA GULCH, NEAR HUELO, MAUL

LOCATION. 1,000 feet below intake in Kaaiea Stream and 2£ miles by trail southeast
pf ditch superintendent's house at Huelo. 

EEC<()BDS AVAILABLE. December 15,1917, to June 30,1921. 
<*AGE. Stevens continuous water-stage recorder. 
DISCJHARGE MEASUREMENTS. 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
distance below gage. 

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. 
REGULATION. By gates at frequent intervals.
OBJECT OF STATION. To determine discharge of ditch at boundary between Terri­ 

torial lands above and fee simple lands below. 
UTILIZATION. Water used for-irrigation of sugar cane. 
ACCURACY. Stage-discharge relation changed by flood of January 16. Bating curve

used July 1 to January 16 well defined between 2 and 40 million gallons per day.
Rating curves used January 17 to June 30, fairly well defined below 25 million
gallons 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.

Discharge measurements ofSpreckels ditch below Kaaiea Gulch, near Huelo, Maui, during 
' the year ending June SO, 1931.

Daite.

July, 16 
29 

Sept. 13 
Oct. 21 
Jan. 31 
May 3

Made by 

.....do.........................................................

.....do.........................................................

.....do.........................................................

Gage 
height
(feet).

O.S4 
1.25 
2.60 
2.10 
.62 

2.08

Discharge.

Second- 
feet.

7.0 
16.1 
54 
39.5 
2.6 

36

Million 
gallons 

per day.

4.6 
10.4 
35 
25.5 
1.7 

23.3



120 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, of Spreckels ditch below Kaaiea Gulch, near Huelo , 
Maui, for the year ending June 80, 1921 1

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
<!1

July.

4.3
4.0
3.4
3 2
2.9

2.8
2.8
2.9
2.8
2.8

2.6
2.5
2.5
2.4
6.1

4.5
22
14.5
7.5
7.6

29
31
31
24
23

14.5
12.0
12.0
13.6
17.1
13.6

Aug.

13.6
145
25
25
15.4

12.8
11.2
10.4
9.4
8.7

8.4
11.2
33
31
18.0

12.8
11.2
10.4
9.6

25

29
19.8
24
21
27

31
35
31
21
19.8
16.2

Sept.

14.5
145
14.5
15.4
18.0

23
35
31
31
29

37
35
35
33
31

25
27
20.0
17.1
15.4

14.5
12.8
12.8
12.8
11.2

10; 4
10.4
9.4

10.4
20.0

Oct.

17.1
13.6
14.5
U o

12.0
15.4
12.0
9.6
9.4

24
27
18.0
12.8
31

st;
31
35
31
29

24
19.8
16.2
1&2
35

31
27
24

18.0
15.4

Nov.

14.5
29
31
23
16.2

13.6
15.4
31
27
27

27
25
29
25
21

17.1
14.5
13.6
12.0
24
n*j

1
27
27
29

31
29
29
27
29

Dec.

24
22
20.0

25

27
25
27
29
27

27
27
27
29
27

25
25
24
23
21

18.9
18.0
23
25
29

25
23
21
18.9
18.0
18.0

Jan.

19.8
20.0
25
27
29

35
31
27
27
23

22
24
27
29
50

48
40
14.1
7.2-
5.1

3.9
3.1
2.5
2.5
5.9

9.6
3.7
2.6
2.3
2.0
1.8

Feb.

1.6
1.6
2.2
1.3
1.2

1.2
1.2
1.2
1.2
2.4

4.0
2.2
1.4
1.2
8.6

13.3
6.8
9.6
6.5
4.4

3.7
3.2
3.0
2.9
2.8

2.7
2.7
2.7

Mar.

2.9
18.1
22
10 9
6.8

4.4
3.8
3.4
a2
3.0

2.9
2.8
2.7
2.6
2.6

2.5
2.5
6.2
8.2
4.5

8.4
4.3
3.7

28
25

18.0
30
28
30
28
25

Apr.

25
23
22

13.3

19.1
21
21
22
23

25
25
17.4
16.5
16.5

16.5
16.5
22
19.1
28

26
28
30
28
28

28
25
20.0

24

May.

13.3
18 9
21
14.1
1<t ft

12.5

3.9
3.7
42

4.3
4.7

24
21
25

13.3
8.9

10.9
26.0
14.1

8.6
7.2
6.5
6.1
5.7
5.4

June.

5.1
4 7
4.4
A" *>

4.2

4 0
4.0
3.9
O Q

A O

42
3.7
4.0
4.2

40
4.0
4.3

4.3

3.7
3.7
4.0
4.0
3.7

3.8
6.8

28
18.2
3.9

NOTE. 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
Kng June 80,1921.

Month.

July................................

April...............................
May................................

The year. .....................

Discharge.

Million gallons per day.

Maximum.

31 
35 
37 
35 
37 
29 
50 
13.3 
30 
30 
26 
28

50

Minimum.

2.4
8.4 
9.4 
9.4 

12.0 
18.0 
1.8 
1.2 
2.5 

13.3

3.7

1.2

Mean.

10.5 
19.1 
20.9 
20.9 
244 
23.8 
18.4 
3.46 

11. IN 
22.1 
10.6 
5.54

16.0

Second- 
feet 

(mean).

16.2 
29.6 
32.3 
32.3 
37.8 
36.8 
28.5 
5.35 

17.2 
34.2 
16.4 
8.57

.24.8

Total run-off.

Million 
gallons.

325 
591 
626 
647 
732 
739 
570 
96.8 

344 
662 
327 
166

5,830

Aero- 
feet.

999 
1.820 
1,920 
1,990 
2,290 
2,260 
1 750 

297 
1,060 
2,030 
1,010 

510

17,900



ISLAND OF MATJ1. 121

CENTER DITCH AT WAIKAMOI, SEAR HtTELO, MATTI.

LOCATION. 250 feet below intake in Waikamoi Stream and 4 miles by trail east
of Huelo.

RECORDS AVAILABLE. March 6,1918, to June 30,1921. 
GAGE. 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. 
REGULATION. 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
ko. 974.

UTILIZATION. 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.

Discharge measurements of Center ditch at Waikamm, near Huelo, Maui, during the
year ending June SO, 1921.

Date.

July 17 
31 

Sept. 15 
Oct. 26 
Jan. 31 
Feb. 9 
May 2

Made by 

.....do..........................................................

W. C. Renshaw... .............................................
.....do..........................................................
.....do..........................................................

Gage 
height 
(feet).

2.29 
.38 

1.12 
2.74 
1.35 
.53 
.82

Discharge.

Second- 
feet.

73 
2.8 

20.5 
80 
22.4 
3.1 
8.3

Million 
gallons 

per day.

47 
1.8 

13.2 
52 
14.5 
2.0 
5.4



122 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, of Center ditcK at Waikamoi, near Huelo, Mauir 
for the year ending June 30,1921.

Day.

1. .............
2..............
3..............
4..............
5..............

6. .............
7..............
8..............
9..............
10..............

11... .......j...
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26........:.....
27..............
98
29..............
30..............
31

July.

0.7
.6
.6
.5
.4

.4

.4

.4

.4

.4

.4

.4

.4

.4
1.2

.7
22
.1.7
1.0
1.2

24
4*3

38
. 26

6.1
n q

2.0
2.0
2.2
2.7
9 A

Aug.

2 0
2.0
3.7
8.3
2.4

2.0
1 Q
1.6.
1.4
i 3

i ^
2 K

47
38

' 1 Q

3.0
9 fi

2 0

2.1
7.4

41
3.6
5.7

, 8.1
8.9

18.6
66
1Q 3
5.4
5.0
4.4

Sept.

3 Q

3 d.

3 0

3.1
Q i

22
66
39
45
25

65
60
54
33
fO A

6.8
6.8
5.4
4.5
4.0

3.6
Q 9

3 9
2.9
2.5

2 9

2.1
2.0
2.6

20 0

Oct.

3 Q
2.2
2.6
2.2
2.0

2.0
2.3
2.0
1.7
1.6

17.8
36

3 1

2.1
45

66
42
40
16.0
10.7

. 5.8
4.8
4.0 j
8.9

58

36
7.2
5.8
4.8
4.7
i ft

Nov.

3 Q
11.8
21
5.8
4.0

3.6
3.4

68
72
63

45
24
9.2
5.7
4.3

3.6
3.1
2,8
2.7

4Q

72
72
54
34
26

<u
25
16.3
 JH

72

Dec.

60
38
29
16.4
19.9

57
38
69
69
69

54
38
48
84
63

38
25
12.2
7.4
6.2

5.3
4.9

35
58
79

28
W. 0
4.3
3.6
3.1
3 n

Jan.

3.2
3.3

31
35
70

67
55
36
36
36

37
30
30
30
52

46
27
28
18.0
12.0

12.8
9.9
8.8
9.0

29

52
26
18.0
15.6
12.4
14.5

Feb.

12.4
10.3
11.0
6.6
4.6

2.7
2.5
2.3
2.1
1.8

1.7
1.7
1.7
1.6
5.0

4'. 7
1.8
1.7
1.6
1.4

1.4
1.3
1.3
1.3
1.3

1.2
1.2
1.2

Mar.

1.2
33
14.6
2.6
2.0

1.6
1.5
1.4
1.4
1.3

1.3
1.2
1.2
1.2
1.3

1.2
1.2
2.6
2.7
1.3

2.8
1.5
1.3

32
12.1

17.3
52
30
21
55
43

Apr.

139
10.4
8,3
5.4
4.3

33
52
43
37
27

28
36
43
,27
25

49
28
15.6
16.8
16.7

7.6
17.5
40
28
12.2

15.1
7.0
4.8
4.3
6.5

May.

3.6
4.6
4.8
3-5
4.0

3.4
2.7
2.5
2.4
2.2

2,0
2.3
2.0.
1.9
1.8

1.8
1.9

17.4
4.6

14,3

3.3
2.2
2.3

24
3.4

2,2
2.0
1.8
1.7
1.6
i:e

June.

1.5
1.4
1.4
1.31.2-

1.2
1.1
1.1
1.1
1.1

1.1
1.0
1.0
1.0
1.0

1.0
1.0
1.1
1.4
1.0

1.0
.9>
.»
.9
.»

.9
1.7

49
11.4
l.S

Monthly discharge of Center ditch at Waikamoi, near Huelo, Maui, for the year ending
June 30,1921.

Month.

July.......... ........................

October. ............................

December. ..........................

February. ..........................
March...
April................................
May.................................

Discharge.

Million gallons per day.

Maximum.

43 
66 
66 
66 
72 
84 
70 
12.4 
55 
52 
24 
49

84

Minimum.

0.4 
1.3 
2.0 
1.6 
2.7 
3.0 
3.2 
1.2 
1.2 
4.3 
1.6 
.9

.4

Mean.

5.92 
10.1 
17.0 
14.4 
28.6 
34.7 
28.7 
3.19 

11.1 
22.1 
4.19 
3.06

15.3

Second- 
feet

(mean).

9.16 
15.6 
26.3 

' 22.3 
44.3 
53.7 
44.4 
4.94 

17.2 
34.2 
6.48 
4.73

23.7

Total run-off.

Million 
gallons.

184 
313 
510 
445 
859 

1,080 
890 
89.4 

344 
662 
130 
91.9

5,590

Acre- 
feet.

563 
981 

1,570 
1,370 
2,630 
3,300 
2,730 

274 
1,060 
2,030 

399 
282

17,200
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NAILIILIHAELE STREAM NEAR HUELO, MAUI.

LOCATION. 300 feet above New Hamakua ditch and 3 miles south of Huelo.
EECOEDS AVAILABLE. October 8,1913, to June 30,1918, and August 6,1919, to June 

30,1921. Also at 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.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge 150 feet below

CHANNEL AND CONTROL. One, channel at^ill 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 OP DISCHARGE. Maximum stage during year occurred about 10 p. m. 
January 16; the instrument did not record the peak 6f 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. ;

DIVERSIONS. Low flow of left branch of stream diverted above station by Old Hama­ 
kua ditch since about March 1,1918.

KEGULATION. None.
OBJECT OF .STATION. To determine feasibility of additional diversions or flood store^ 

age. Also to assist valuation appraisers in relation; to Territorial water license of 
ditch company.

UTILIZATION. Ordinary flow is diverted by ditches of East Maui Irrigation Co. for 
irrigation of sugar cane.

ACCURACY. Stage-discharge relation permanent. Eating 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, Maui, during the year ending
June 30,

Date.

July 12
19

Sept. 13
Oct. 22
Jan. 26 
Apr. 22

Made by 

.....do...::;.?.. ........................... ......... ...........

.....do..........................................................
J. E. Stewart.. .................................................
E. M. Pickop..................................................

Gage 

(feet).

-0.60 
-.36 

.38 

.03 

.95 

.29

Discharge.

Second- 
feet.

0.65 
1.5 

36.5 
S.9 

107 
24.9

Million 
gallons 

per day.

0.45 
, .»5 

,23.4- 
5.8. 

,6» 
Jlft.1-



124 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Dtscharge, in million gallons per day, of Nailiilihaele Stream new Suelo, Maui, for the
year end^ng June SO, 1921.

Day.

1. .........
2..........
3..........
4..........
5..........

6.........
7..........
8..........
9.........

10..........

11..........
12..........
U. .........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21.........
22..........
23..........
24..........
25..........

26
27..........
28..........
29
30..........
31..........

July.

1.0
.9
.9
.9
.8

.8

.7

.7

.6

.6

.6

.5

.5

.5
1.2

.6
6.6
2.5
1.1
4.4

17 3
35
18.7
19.5
8.2

4 K

3.8
3.3
4.1
4.8
4.6

Aug.

4.8
4.8

12.1
11.6
5.5

4.6
4.0
3.4
3.0
2.8

2.8
4.3

25
19.7
6.1

4.8
4.1
3.8
3.5

12.6

13.5
6.7
9.0
8.5

11.6

16.7
30
13.0
9.8

Sept.

19.4
14.6
12.6

9.8
8.5
8.2
7.0
5.8

5.2
4.6
4.3
4.1
3.8

3.4
3.7

Oct.

30
14.1
28
13.5
9.0

8 9

7.0
6.4
8.2

26

14.1
9 A

8.2
7.6
6.7
5.5

Nov.

5.3
8.5

12.1
7.6
5.8

5.3
5.0

78
33
21

15.1
9.8
8.5
7.3
6.4

5.8
5.3
4.6
3.7

27

 a
V7

17.2
12.1
in <i

18.3
9.0
8.5

17 Q
93

Dec.

28
14.1
10.3
9.0
9.4

23
12.1
40
34
34

18.3
13.0
15.9
36
20.0

19 ft
9.4
8.5
8.2
6.7

5.8
5.5
9.8

17.9
51

i*> ft
12.6
9.0
8.2
7.6
6.4

Jan.

6.1
7.0

14.6
16.7
37

131
115
44
37
26

18.3
36
28
30

147

64
32
22

18.3
15.1
12.6
11.6

18.9
14.1
11.6
9.8

10.3

Feb.

8.2
7.0
7.6
6.4
5.8

5.5
5.2
4.5
4.1
4.0

4.3
3.7
3.3
3.0

86

8.2
4.5
6.7
4.6
3.7

3.3
3.7
3.8
3.8
3.8

3.7
3.6
3.6

Mar.

3.7
43
9.4
5.5
4.6

3.0
2.5
2.4
2.3
2.1

1.8
1.6
1.4
1.3
1.2

1.0
.9

3.1
3.4
2.0

3.4
1.5
1.3

26
7.3

17.4
30
11.2
48
65
21

Apr.

9.8
7.0
5.8
7.5
5.8

62
80
58
39
15.1

14.6
19.4
21
13.5
20.0

33
16.2
13.5
10.3
12.1

9.0
12.6
24
17.2
12.6

13.5
9.8

' 8.2
7,3

11.6

May.

7.0
7.3
7.6
5.5
5.5

5.3
4.8
4.1
3.8
3.7

3.5
3.4
3.2
2.8
2.9

2.9
3.0

16.6,
9.4

15.8

7.6
5.3
5.8

21

NOTE. Discharge estimated in million gallons per day by comparison wtth flow of Kailua and Waikamoi 
streams near Huelo as follows: Aug. 30-31, 9; Sept. 1-5, 5; Sept. 6r-12, 30; Sept, 28-30, 7; Oct. 1-5, 7; Oct 
6-10, 4: Oct. 11-15,20; Jan. 16,110; Jan. 17,220; Jan. 25-26,100; May 25-81,4,

Monthly discharge of Nmlvilihaele Stream near ffuelo, Mam, for the year ending June
30, mi.

Month.

July.................................

TT'fth'pii ai*v
March...............................
April................................
May.................................

THp vftsii*

Discharge.

Million gallons per day.

Maximum.

35 
30

93 
51

86 
65 
SO 
21

Minimum.

0.5
2.8

3.7 
5.5 
6.1 
3.0
.9

5.8

Mean.

4.85 
9.04 

12.4 
11.5 
18.4 
16.5 
47.2 
7.70 

10.6 
19.6 
5.99 
2.00

13.9

Second- 
feet 

(mean).

7.50 
14.0 
19.2 
17.8 
28.5 
25.5 
73.0 
11.9 
16.4 
30.3 
9.27 
3.09

21.5

Total run-off.

Million 
gallons.

150 
280 
371 
357 
551 
512 

1,460 
216 
328 
589 
186 

« 60

5,060

Acre- 
feet.

461 
§60 

1,140 
1 090 
1,690i'sm
4,490 

662 
1,010lino

570 
184

15,500

a Total for June estimated by comparison with Kailua Stream near Huelo.
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KAILUA STREAM AT HAIBTtT-UKA BOUNDARY, HEAR KAILXILI, HATH.

LOCATION. 100 feet above trail crossing at Haiku-uka boundary line and 1£ miles by 
horse trail southeast of Kailiili.

RECORDS AVAILABLE. July 11, 1918, to June 30, 1921.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE 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 also at 1 a. m. and 1.50 
p. m., December 22,1919 (discharge, 0.002 million gallons per day or 0.003 second- 
foot).

Div E RSIONS . None.
REGULATION. None.
OBJECT OF STATION. To determine discharge of stream at boundary between fee 

simple lands above and Territorial lands below.
UTILIZATION. 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 Haiku-uka boundary, near Kailiili, Mam T 
during the year ending June SO, 1921.

Date.

July 3 
24 

Sept. 8 
Oct. 28 
Jan. 27 
Apr. 30 
May 21

Made by 

.....do..........................................................

.....do..........................................................

Gage 
height
(feet).

4.17 
4.44 
4.35 
4.30 
4.46 
4.28 
4.23

Discharge.

Second- 
feet.

0.01 
5.5 
2.4 
1.05 
6.8 
.35 
.15

Million 
gallons 

per day.

0.006 
3.6 
1.5 
.65 

4.4 
.2 
.OS

r>5968 24 WSP 535  9



126 SURFACE WATER SUPPLY OF HAWAII, 1920-21,

Discharge, in million gallons per day, of Kailua Stream at Haiku-uka boundary, near 
Kailiili, Maui, for the year ending June 30,

Day.

1.... ..........
2..............
3..............

6..............
7..............
8..............
9... ...........
10..............

11..............
12..............
13..............
14..............
15..............

16.... ...........
17..............
18..............
19..............
20..............

 zi... ...........
22..............
23..............
24..... .........
25..............

26..............
27..............
28..............
29..............
30
31..............

July.

0.05
.02
.01
.01
.01

.005

.005

.01

.01

.005

.005

.005

.005
.005
.07

.05
2.6
.9
.3
.15

.8
7-8
5.2
2.6
.8

.4

.2

.3

Aug.

0.3.5'
.9

1.2
.5

.3

.2

.15

.09

.09

no
.15

2.2
3.1
.5

.3

.2

.15

.09

.9

2.3
.8
.6
.8

1.1

2.0
Q 1

1.9
.6
.5

Sept.

0.3

.3

2.0
6.4
2.1
1 Q

8.2
4.8
2 1

1.4

.6

.5

.4

.3

.2

.2

.2

.2

.15

.15

.09

.09

.09
I Q

Oct.

0.6

.2

.15

.15

.3

.3

.2

11.8
8.1

g
.5

11.5

9 6
3.4
1 9
1.2

9

.8

.6

.5

.8

.5

.4

.4

Nov.

0.3
.6

1.1
.6
.5

.3

.4
102
29
9.6

3.4
1.4
1.1

9
.8

.5

.5

.3
13.1

24
18.3
5.2
2.3
1.9

6.7
1 9
1.4
2.8

43

Dec.

5.5
2.1
1.4
1.2
1.2

4.9
2.6

32
22
28

4.3
2.1
2.9

68
17.2

2.8
1.6

.9

.8

.8

.8
6.0

30
82

8.1
3.4
1.6
1.1
.8
.6

Jan.

0.6
.9

2.6
11.8
40

74
60
10.0
14.6
22

26
8.1

13-3
29

2.8
1.9
1.4
2.3

Feb.

1.4
1.2
1.1
.9
.8

.8

.6

.5

.5

.4

.4

.3

.3

.4

.4

.3

.6

.4

.3

.2

.15

.15

.15

.15

.09

.09

.09

Mar.

0.09
22
5.3
1.1
.5

.3

.2

.15

.2

.15

.15

.15

.09

.09

.09

.07

.07

.09

.09

.07

.09

.07

.05
1.1
.9

.5
4.4
1.9
2.6

18.6
5.5

Apr.

1.1
.6
.5
.4
.4

53
110
30
17.1
2.8

1.9
3.4
3.1
1.4
.9

2.8
1.4
.9
.8
.6

.6

.6
1.4
.9
.6

.5
-5
.4
.3
.5

May.

0-4
.3

.4

.4

3
.3
.2
.2
.15

.09

.09

.09

.07

.07

.07

.07

.15

.15

.15

.09

.15

.2

.9

.6

.4

.2

.15

.09

.09

.09

June.

0.07
.07
.07
.07
.05

.05

.03

.03

.03

.05

.07

.03

.03

.03

.03

.03

.03

.02

.03

.03

.02

.02

.03

.02

.01

.01

.05
2.9
.9
.3

NOTE. 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 Haiku-uka boundary, near Kailiili, Maui, for the
year ending June 30,1921.

Month.

July.................................

November..........................

May.................................

The year...... ................

Discharge.

Million gallons per day.

Maximum.

7.8 
9-1 
8.2 

11.8 
102 
82

1.4 
22 

110
.9 

2.9

Minimum.

0.005 
.09 
.09 
.15 
.3 
.6 
.6 
.09 
.05 
.3 
.07 
.01

.005

Mean.

0.756 
1.03 
1.26 
2.34 
9.14 

10.9 
21.5 

.463 
2.15 
7.98 

.226 

.170

4.86

Second- 
feet 

(mean).

1.17 
1.59 
1.95 
3.62 

14.1 
16.9 
33.3 

.716 
3.33 

12.3 
.350 
.263

7.52

Total run-off.

Million 
gallons.

23.4 
32.0 
37.8 
72.4 

274 
338 
666 

13.0 
66.7 

239 
7.01 
5.11

1,780

Acre- 
feet.

72 
98 

116 
223 
841 

1,040 
2,050 

40 
205 
735 

22 
16

5,460
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KAILUA STREAM NEAR HTTELO, MAUI.

LOCATION. 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.
GAGE. 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.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge at gage.
CHANNEL AND CONTROL. Channel at gage is a large, deep pool with high, sloping 

banks, at foot of low waterfall. Control at outlet of pool is solid rock ledge and 
large boulders; seldom shifts.

EXTREMES OP 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.

DIVERSIONS. Nearly all low-water flow diverted by Old Hamakua ditch above station 
after February 5, 1918.

REGULATION. By diversion only.
OBJECT OP STATION. Data valuable in connection with Territorial water leases to 

ditch company. t
UTILIZATION. Ordinary flow of stream is diverted by ditches of East Maui Irrigation 

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 near Huelo, Maui, during the year ending
June SO, 1921.

Date.

July 12 
19 

Sept. 12 
Oct. 26 
Jan. 26 
May 7

Made by 

.....do.........................................................
J. E. Stewart ..................................................
W. C. Renshaw.................. ..............................

Gage 
height
(feet).

0.62 
.66 

1.66 
1.06 
2.37 
.67

Discharge.

Second- 
feet.

0.2 
.25 

18.0 
3.4 

67 
.35

Million 
gallons 

per day.

0.1 
.15 

11.6 
2.2 

43.5 
.25



128 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, of Kailua Stream near Huelo, Maui, for the year
ending June 30,1921.

Day.

2..............
3..............

5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............

15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..*............
27..............
28..............
29..............
30..............
31..............

July.

0.2
.1
.2
.2
.2

.2

.2

.2

.2

.2

.2

.2

.2

.3

.2
3.2

.2

.3

8.2
32
27
5.8
1.3

.3

.3

.3

.3

.3

.3

Aug.

0.3
.3

2.9
5.2

.3

.3

.3

.3

.2

.2

7.6
14.6
1.2

.3

.3

.3
3.3

2.1

.5

.5

.6

5.3
30
2.8

.4

Sept.

0.3
.4
.3
.3

13.2
32
8.9
9.5
1.2

36

1.2

.5

Oct.

3.1
4.5
.8
.4

.4

.3

.3

.5
16.5

Nov.

0.5
.4

.4

.3

.3

.3
32

71
49
9.0
1.2
1.0

6.7
1.0
.7

6.2
123

Dec.

20.0
2.6
1.0
.8
.8

11.4
2.5

54
44
54

6.2
1.0
1.9

85
23

1.2
.6
.5
.4
.3

.3

.3
1.9

26
126

7.1
1.0
.4
.3
.3
.2

Jan.

0.2
.3
1.8

13.3
62

189
160
38
30
22

25
29
19.3
42
163

154
252
63
26
16.5

14.4
10.9
8.7
7.4

63

103
19.3
12.4
9.1
7.4
8.2

Feb.

5.9
4.5
3.6
2.6
2.6

1.3
.8
.4
.2
.2

.2
9

.2

.2
2.2

1.9
.4
1.1
.6
.2

.1

.1

.1

.1

.1

.1

.1

.1

Mar.

0.1
52
10.8
1.9
.8

.2

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.2

.2

.6

.2

.5

.2

.2
20.0
7.4

9.3
28
10.0
36
83
22

Apr.

7.6
4.6
3.0
5.3
3.3

115
227
94
44
12.5

10.2
17.4
18.3
10.2
10.6

24
9.0
6.3
4.1
4.6

3.4
4.9
16.3
7.1
4.6

4.4
3.0
2.2
1.7
4.4

May.

1.7
1.6
1.7
.8
.5

.4

.3

.3

.2

.1

.2
3.4
2.1
3.8

1.4
.3
.2
.3

10.6

1.0
.3
.2
.2
.2
.2

June.

0.1
.1
.1
.1
.1

.1

.1

.1

.1

.1

.1

.1

.1

.2

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

NOTE. Discharge estimated in million gallons per day by comparison with flow of Nailiilihaele Stream 
near Huelo and Kailua Stream at Haiku-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, 0.2; June 28-30,1.5.

Monthly discharge of Kailua Stream near Huelo, Maui, for the year ending June 30,1921.

Month.

July................................

September ..........................

November. .........................

April................................
May................................

Discharge.

Million gallons per day.

Maximum.

32 
30 
36

123 
126 
252 

5.9 
83 

227 
10.6

252

Minimum.

0.1
. 2

.3 

.2 

.2- 

.1 

.1 
1.7

.1

.1

Mean.

2.69 
2.65 
4.11 
3.61 

16.5 
15.3 
50.7 
1.08 
9.18 

23.1 
1.08 
.24

10.9

Second- 
feet 

(mean).

4.16 
4.10 
6.36 
5.59 

25.5 
23.7 
78.4 
1.67 

14.2 
35.7 
1.67 
.37

16.9

Total run-off.

Million 
gallons.

83.4 
82.2 

123 
112 
496 
475 

1,570 
30.1 

285 
694 
33.5 
7.3

3,990

Acre- 
feet.

256 
252 
378 
343 

1,520 
1,460 
4,820 

93 
873 

2,130 
103 

22

12,200
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OLD HAMAKTJA DITCH AT KAILTTA, NEAR HTTELO, HAITI.

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.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE 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).

DIVERSIONS. None.
REGULATION. By head gates.
OBJECT OP STATION. In conjunction with the two stream stations, this station gives 

the total flow of the Kailua and Nailiilihaele streams.
UTILIZATION. Water used for power, domestic, and other purposes at Wailoa ditch 

camp.
ACCURACY. Stage-discharge relation practically permanent. v Rating a 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.

Date.

July 12 
19 

Sept. 12 
Oct. 20 
Jan. 26 
Apr. 15

Made by 

.....do..........................................................
J. E. Stewart. ..................................................
W. C. Eenshaw................................................

Gage 
height 
(feet).

0.56 
1.09 
2.04 
1.60 
1.34 
1.36

Discharge.

Second- 
feet.

1.5 
7.2 

21.3 
12.2 
10.6 
11.2

Million 
gallons 

per day.

1.0 
4.7 

13.8 
7.9 
6.8 
7.2



130 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, of Old Hamakua ditch at Kailua, near Huelo, 
Maui, for the year ending June SO,

Day.

1...........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

July.

1.7
1.6
1.4
1.3
1.2

1.2
1.1
1.2
1.2
1.3

1.2
1.1
1.0

 

Sept.

8.0
7.2

6.2
5.8
5.8
5.3
5.0

4.7
4 <(

Oct.

10.0

15.5
16.5
15.5
13.5
10.0

8.5
7.6
6.7
7.2

13.5

10.5
10.0
8.5
7.6
6.7
5.8

Nov.

16.5
13.5
11.0
10.0
9 0

8.0
7.6
7.6
7.6

16.5

17.5
18.5
Id ^

17 %

16.5

13.5
12.0
19.5
16.5
15.5

Dec.

15.5
13.5
12.5
15.5
15.5

17.5
91

21
19.5
17.5

16.5

........

19 K,

11.0
& E

8.5
8.0

13.5
16.5
91

18.5
16.5
12.5
11.0
10.0

q 0

Jan.

9 0
a n

15.5
14.5
20.0

22
21
17.5
17.5
16.5

16.5
17.5
16.5
17.5
20.0

17.5
10.5
7.6
7.2
5.8

6.2
6,7
6.7
6.7
7.2

7.6
6.7
6.7
6.7
6.7
6.2

Feb.

6.7
6.7
6.7
6.7
6.7

6.2
6.7
6.2
6.2
5.8

5.8
5.6
5.0
4.7
5.6

6.2
5.8
5.7
6.2
5.2

4.7
4 <l

4.0
4.0
<t 0

3.8
3.6
3.4

Mar.

3.4
6.7
7.2
6.7
6.7

6.2
5.6
5.3
4.7
4.7

4.5
4.0
3.9
3.7
3.5

3.4
3.1
4.9
6.2
5.1

5.8
4.6
4.1
6.2
6.2

6.2
6.7
6.7
6.7
7.2
6.2

Apr.

6.2
6.2
6.2
6.2
6.2

8.5
10.5
8.5
8.0
7.2

7.2
7.6
7.6
7.2
7.2

7.6
7.6
7.2
7.2
7.2

7.2
7.2
7.6
7.6
7.2

7.2
7.2
7.6
7.2
7.2

May.

7.2
7.2
7.2
7.2
7.2

7.2
6.7
6.2
6.2
5.5

5.4
5.1
4.7
4.5
4.6

4.4"

8.0
8.0

7.6
6.7
6.7
8.0
8.0

7.6
6.7
5.8
5.7
5.2
4.9

June.

4.7
4.3
4.1
4.0
3.»

3.5
3.5
5.3
6.4
4.0

3.5
3.3
2.7
2.7
2.6

2.4
2.4
2.4
2.4
2.2

2.33.7-

9.5
9.0
6.7

NOTE. Discharge estimated in million gallons per day by comparison with flow of Waikamoi Stream 
near Huelo as follows: July 14-20, 4.5; July 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, 8; 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, Maui, for the year ending
June 30, 1921.

Month.

July.................................

October. ............................

April................................
May.................................
June................................

Discharge.

Million gallons per day.

Maximum.

21 
22 
6.7 
7.2 

10.5 
8.0 
9.5

Minimum.

8.0 
5.8 
3.4 
3.1 
6.2

Mean.

4.68 
9.71 
8.94 
8.99 

13.0 
14.8 
12.0 
5.43 
5.36 
7.35 
6.30 
3.80

8.39

Second- 
feet 

(mean).

7.24 
15.0 
13.8 
13.9 
20.1 
22.9 
18.6 
8.40 
8.29 

11.4 
9.75 
5.88

13.0

Total run-off.

Million 
gallons.

145 
301 
268 
279 
389 
460 
373 
152 
166 
220 
195 
114

3,060

Acre- 
feet.

445 
924 
823 
855 

1,200 
1,410 
1,140 

467 
510 
677 
599 
350

9,400
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HOOLAWALIILII STREAM NEAR HTJELO, MAUI.

LOCATION. 100 feet above New Hamakua ditch crossing and 4 miles by trail west 
of Huelo.

RECORDS AVAILABLE. 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.
DISCHARGE 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 OP DISCHARGE. Maximum stage recorded during year, 3.64 feet at 7.4ft 
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 gallona 
per day or 0.8 second-foot).

DIVERSIONS. None.
REGULATIONS. None.
OBJECT OF STATION. 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 changed by flood of January 16. Rating curve 

used July 1 to January 16 well denned between 0.5 and 20 million gallons per day. 
Rating curve used January 17 to June 30 fairly well denned 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 SO, 19%1.

Date.

July 10 
18 

Sept. 17 
Oct. 27 
Jan. 30 
May 6 

11

Made by 

Eeid Jerman ...................................................
.....do..........................................................
E. H. Remington ..............................................

J. E. Stewart...................................................
W. C. Renshaw................................................
.....do..........................................................

height 
(feet).

0.05 
.06 
.20 
.20 
.28 
.20 
.16

Discharge.

Second- 
feet.

0.75
.85 

5.2 
5.4 
7.5 
4.0 
2.3

Million 
gallons 

per day.

0.5 
.55. 

3.4 
3.5 
4.9 
2.6 
1.5
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Discharge, in million gallons per day, of Hoolawaliilii Stream near Huelo, Maui, for the
year ending June 30, 1921,

Day.

1. .............
2... ...........
3..............
4..............
5..............

...............
7... ...........
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17.:............
38..............
19..............
.20..............

.21..............

.22..............
28........ ......
24.. ............
25..............

26..............
27..............
:28....... .......
 90

30..............
31..............

July.

0.8
.8
.8
.7
.7

.7

.7

.8

.8

.7

.7

.7

.7

.7

.9

.8

.95

.8

.8

.95

1.65
3.0
2.2
1.45
1.3

1.3
1.3
1.1
1.45
1.45
1.3

Aug.

1.45
1.3
1.65
1.8
1.65

1.65
1.45
1.45
1.45
1.45

1.45
1.65
2.2
2.2
i a

1.65
1.65
1.45
1.45
2.2

2.5
2.0
2.0
2.0

2.7
4.9
9 Q
2 5
2 C

2.4

Sept.

2.4
2.5
2.2
2.0
2 9

4.0
d. 0
3.2
3.2
2.7

8.8
5.5
4.9
4.2
Q 0

3.6
3 9

2.9
9 0

2.7

9 %

2.5
9 S

2.4
2.4

2 9

2.2
2 ft

9 9
9 9

Oct.

2 2
2.0
2.2
2.0
2.0

9 n
2.0
1.8
1.8
1.8

9 9

2.2
2.0
1.8
Q A

5.0
9 Q

3.8
3 9

2.5

2.4
2.2
2 9

3.4
4.6

3 9

2.9
2 5

2.4
2 9

Nov.

2.2
2.7
2.9
2.5
2.4

2.2
2.2

12.0
5.9
4.6

3.9
3.2
9 Q

2.9
2.7

2.5
2.5
2.5
2 A

4.6

12.5
12.3
7.2
5.5
"? 9

6.2
5.5
4 Q

8 1

49

Dec.

20.0
12.1
9.3
7.2
6.7

10.8
7.8

12.0
14.2
13.5

10.4
8.3
8.6

12.2
9.3

6.7
5.9
5.2
4.9
4.6

4.2
3.9
5.0
5.5

17.0

7.8
6.2
5.2
4 9
4.6
4.2

Jan.

4.2
4.2
4.6
4.6
6.2

56
56
31
23
14.2

10.4
16.4
13.5
26
89

90
135

51
25
15.6

10.9
8.3
6.4
5.2

14.7

35
12.9
9.3
7.4
6.0
5.2

Feb.

4.3
4.0
3.4
3.1
2.8

2.3
2.2
2.0
2.0
1.8

1.8
1.65
1.5
1.5
1.5

1.65
1.5
1.5
1.3
1.3

1.15
.95
.95
.95
.95

.95

.95

.95

Mar.

0.95
5.5
1.8
1.5
1.5

1.3
1.15
1.15
1.15
1.15

1.15
.95
.95
.95
.95

.95

.95
1.3
1.3
.95

1.15
1.15
1.15

16.2
3.1

5.2
9.6
4.3

19.1
25
10.8

Apr.

6.4
4.9
4.0
6.9
4.9

10.9
15.2
16.9
12.1
8.3

6.9
6.4
6.0
5.2
5.2

7.8
5.5
4.6
4.0
4.6

4.0
4.6
7.0
6.0
4.9

6.0
4.6
4.0
1 7

lo

May.

3.4
3»4
3.4
2.8
2.5

2.3
2.3
2.2
2.2
2.0

2.0
1.8
1.8
1.65
1.65

1.65
1.65
2.0
2.2
3.1

2.5
2.2
2.2
3.8
2.3

2.0
2.0
1.8
1.8
1.65
1.65

June.

1.65
1.5
1.5
1.5
1.5

1.5
1.5
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.15

1.15
1.15
1.15
1.15
.95

.8

.8

NOTE. Clock stopped June 23-30; discharge estimated in million gallons per day from recorded range 
in stage by comparison with flow of adjacent streams as follows: June 23-27, 0.8; June 28-30,1.4.

Monthly discharge of Hoolawaliilii Stream near Huelo, Maui, for the year ending June 30,
1921.

Month.

July.................................

October. ............................

December. ..........................

Discharge.

Million gallons per day.

Maximum.

3.0 
4.9 
8.8 
5.0 

49. 
20.0 

135 
4.3 

25 
16.9 
3.8

135

Minimum.

0.7 
1.3 
2.0 
1.8 
2.2 
3.9 
4.2 
.95 
.95 

3.7 
1.65

Mean.

1.06 
1.99 
3.17 
2.54 
6.20 
8.33 

25.7 
1.82 
4.01 
6.52 
2.25 
1.21

5.44

Second- 
feet 

(mean).

1.64 
3.08 
4.90 
3.93 
9.59 

12.9 
39.8 
2.82 
6.20 

10.1 
3.48 
1.87

8.42

Total run-off.

Million 
gallon?.

33.0 
61.8 
95.0 
78.8 

186 
258 
797 
50.9 

124 
196 
69.9 
36.2

1,090

Acre- 
feet.

101 
189 
292 
242 
571 
792 

2,440 
156 
381 
600 
214 
111

6,090



ISLAND OF MAUI. 133

HOOLAWANTJI STREAM NEAR HUELO, HAITI.

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 JJBASUREMENTS. Made by wading or from footbridge at gage.
CHANNEL,,ii|||> CONTROL. Stream drops over a low waterfall into a large circular 

pool will gently sloping banks. Control at outlet of pool composed of boulders; 
probably^glmanent.

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.
REGULATION. None.
OBJECT OF STATION. 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 ending
June 30, 1921.

Date.

July 10 
Aug. 2 
Sept. 17 
Oct. 27 
Jan. 30 
Feb. 10 
May 6 

14

Made by 

.....do..........................................................

J. E. Stewart.. .................................................
W. C. Renshaw ................................................
.....do..........................................................
.....do..........................................................

Gage 
height 
(feet). 

«

-0.12
.02 
.31 
.27 
.59 
.28 
.33 
.20

Discharge.

Second- 
feet.

0.45 
l.l 
4.2 
2.9 

11.3 
4.2 
5.2 
1.5

Million 
gallons 

per day.

0.3 
.7 

2.7 
1.85 
7.3 
2.7 
3.4 
.95
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Discharge, in million gallons per day, of Hoolawanui Stream near Huelo, Maui, for the
year ending June SO, 1921.

Day.

1..............
2..............
3..............
4..............

6 . . ..

8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20...........'...

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.5
.5
.4
.4
.4

.4

.4

.4

.4

.4

.4

.4

.8

.5

.9

.7

.6

.7

1.8
4.9
3.3
2.0
1.9

1.3
1.2
1.1 
1.2
1.3
1.2

Aug.

1.2
1.0
1.5
1.8
1.3

1.1
1.0
.9
.8
.8

.8
1.0
1.6
1 O

1.2

1.0
.9
.9
.8

1.6

1 O

1.3
1.4
1.3
1.6

2.0
5.5
2.7 
2 2
2.0
1.9

Sept.

1.8
1.8
1.7
1.7
1.8

3.7
6.6
3.7
4.1
3.1

8.4
6.2
4.6
4.0
3.6

3 4
3.2
2.9
2.7
2.6

2.4
2.3
2.2
2.1
2.0

1.9
1.8
1.7 
1.8
9 3

Oct.

2.0
1.7
1.8
1.6
1.5

1.5
1 ^

1.3
1.2
1.3

3 O

3.8
2.0
1.7
5 8

6.5
3 C

3.6
2.6
2.6

2.4
2.3
2.2
2.9
5.2

3.7
9 8

2.6
O A

2.4
2.3

Nov.

2 2
2.7
2.8
2.4
2.2

2.0
2.0

27
14.6
9.3

6 4
4.8
4.0
3 C

3.2

9 O

2.7
2.6
2.5
5.8

17.0
T5 4

9.0
6.4
5 PL

6.8
^ 9

4.6 
6.5

dPL

Dec.

16.3
10.6
8.3
7.0
6.4

9.3
7.0

15.2
17.9
19.6
10 1

9 C

9 0

15.0
11.4

8.8
7.2
6.0
5.3
4.8

4 0

4.0
5.3
6.7

24

9.8
7.6
5.6 
4 9
4.2
3.8

Jan.

3.7
3.7
4.8
5.2

11.4

63
76
31
22
15.7

12.0
17.9
14.4
25
83

86
136

47
24
16.3

12.5
9.8
8.1
6.8

18.7

37
13.8
10.8 
8.6
7.4
7.4

Feb.

6.0
5.2
4.8
4.3
4.0

3.7
3.5
3.2
3.0
2.8

2.8
2.6
2.6
2.5
3.1

3.0
2.6
2.7
2.5
2.3

2.1
2.0
1.9
1.9
1.9

1.8
1.8
1.8

Mar.

1.8
10.8
3.6
2.6
2.4

2.2
2.0
2.0
2.0
1.9

1.8
1.8
1.7
1.7
1.6

1.6
1.4
1.9
1.9
1.5

1.7
1.5
1.3
9.4
3.6

4.0
9.3
4.6 

17.2
29
10.8

Apr.

7.0
5.6
4.9
7.3
5.6

25
45
41
30
15.7

12.0
12.2
12.5
10.3
10.6

14.7
10.3
8.6
7.0
7.2

6.0
7.2

11.1
8.3
6.8

6.8
5.5
5.2 
4.9
5.8

May.

4.6
4.6
4.3
3.8
3.6

3.5
3.4
3.1
2.9
2.7

2.6
2.6
2.5
2.3
2.2

2.1
2.1
3.1
2.9
3.8

2.8
2.4
2.4
4.0
2.7

2.5
2.3
2.1 
2.0
2.0
1.9

June.

1.9
1.8
1.8
1.8
1.8

1.8
1.7
1.7
1.7
1.6

1.8
1.6
1.5
1.6
1.6

1.5
1.5
1.5
1.6
1.4

1.2
1.1
1.0
1.0
1.0

1.0

NOTE. Discharge estimated June 27-30 by comparison with flow of Kailua Stream at Haifcu-uka bound­ 
ary as 1.6 million gallons per day.

Monthly discharge of Hoolawanui Stream near Huelo, Maui, for the year ending June SO,
1921.

I

Month.

July.................................

September. .........................

November. .........................
December. ..........................

May.................................

Discharge.

Million gallons per day.

Maximum.

4.9 
5.5 
8.4 
6.5 

45 
24 

136 
6.0 

29 
45 
4.6

136

Minimum.

0.4 
.8 

1.7 
1.2 
2.0 
3.8 
3.7 
1.8 
1.3 
4.9 
1.9 
1.0

.4

Mean.

1.01 
1.51 
3.07 
2.65 
7.57 
9.30 

27.1 
2.94 
4.54 

12.0 
2.90 
1.53

6.34

Second- 
feet 

(mean).

1.56 
2.34 
4.75 
4.10 

11.7 
14.4 
41.9 
4.55 
7.02 

18.6 
4.49 
2.37

9.81

Total run-off.

Million 
gallons.

31.2 
46.9 
92.1 
82.3 

227 
288 
839 
82.4 

141 
360 

89.8 
45.9

2,330

Acre- 
feet.

96 
144 
283 
252 
697 
885 

2.580 
253 
432 

1,100 
276 
141

7,100
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HONOPOtT STREAM NEAR, HTTELO, MAUL

LOCATION. 200 feet above New Hamakua ditch crossing and 6 miles west of Huelo,
at elevation 1,250 feet.

EECORDS 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,7 or
382 second-feet); minimum stage recorded in July, 1920. 

DIVERSIONS. None. 
REGULATION. None. 
OBJECT OP STATION. To furnish data for appraisal of water value under Territorial

lease to ditch company. 
UTILIZATION. 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

denned 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, Maui, during the year ending
June 30, 1921.

Date.

July 9 
Aug. 2 
Sept. 17 
Oct. 27 
Feb. 10 
May 3

Made by 

.....do..........................................................
W. C. Renshaw ................................................
.....do..........................................................

Gage 
height 
(feet).

0.06 
.09 
.22
.18 
.24 
.27

Discharge.

Second- 
feet.

0.15 
.5 

1.85 
1.2 
1.75 
2.2

Million 
gallons 

per day.

0.1 
.35 

1.2 
.8 

1.1 
1.4

'Supersedes figure published in Water-Supply Papers 445, 465, and 4§5.



136 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, of Honopou Stream near Huelo, Maui, for the year
ending June SO, 1921.

Day.

1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.2
.2
.2
.2
.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.3

.3

.3

.3

.3

.7
1.6
.8
.5
.5

.4

.4

.4

.3
.3
.3

Aug.

0.3
.3

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.7

.7

.6

.5

.4

.3

.6

1.1
.8
.7
.6
.7

.8
3.2
3.4
^ n
2.1
1.1

Sept.

.8

.7

.7

.7

1.2
3 n
2.5
1 O

1.6

4.2
5.7
5.6
5.2
5.1

4.9
2 6
1.2
1.1
1.1

1.1
.9
.8
.9
.8

.5

.5

.5

.5

.7

Oct.

0.7
.7
.7
.7
.7

.7

.7

.7

.7

.7

.8
1.1
1.0
.7

2.1
9 >;

2.5
2.5
2.5

2.5
2.5
2.5
2.6
4.3

4.3
2 4
.9
.7
.7
.7

Nov.

0.7
.8

1.1
.9
.8

.8

.7
5.0
3 1
2.4

2.3
2 r\

{.8
1.7
1.6

1.5

1.3
1.2
2 0

5.4
5.4
3.6
3.0
3.0

3.2
2.7
2.6
4.8

20.0

Dec.

8.3
6.0
5.1
4.3
4.2

5.2
3.8
5.2
6.0
5.9

5.1
4.4
5.1
5.9
4.9

4.3
4.0
3.6
3.2
3.0

2.7
2.4
3.0
4.0
9.1

4.6
3.8
3.2
2.9
2.6
2.4

Jan.

2.3
2.4
2.6
2.4
3.2

24
26
14.7
11.1
7.9

6.6
8.5
7.3

13.7
42

45
70
27
15.9
10.9

8.3
6.6
5.4
4.6
8.2

14.6
7.2
5.9
5.1
4.4
4.2

Feb.

3.4
3.0
2.7
2.4
2.0

1.9
1.8
1.7
1.6
1.4

1.3
1.2
1.1
1.0
1.1

1.0
.8

1.0
.8
.8

.7

.7

.6

.6

.6

.5

.5

.5

Mar.

0.5
3.3
1.0
.8
.8

.8

.7

.7

.7

.7

.6

.5

.5

.5

.5

.5

.4

.6

.6

.5

.5

.5

.5
7.1
1.6

1.5
3.3
1.5
5.6
6.9
4.3

Apr.

3.1
2.7
2.4
3.2
2.4

3.6
6.1
6.9
7.9
5.4

4.8
4.4
4.0
3.6
3.6

4.4
3.6
3.1
2.9
3.0

2.5
2.9
3.7
3.1
2.5

3.1
2.4
2.1
2.1
2.4

May.

2.0
2.1
1.8
1.7
1.6

1.5
1.4
1.3
1.3
1.2

1.1
1.0
1.0
1.0
1.0

1.0
1.0
1.0
.9

1.5

1.0
.8
.7

1.5
.8

.8

.7

.7

.6

.6

.5

June.

0.5
.5
.5
.5
.5

.5

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.3

.3

.3

.3

.3

.3

.2

.2

.2

.3

.7

.5

.5

NOTE. No record and discharge interpolated February 7-10, May 13-18, and June 29-30.

Monthly discharge of Honopou Stream near Huelo, Maui, for the year ending June 30,
1921.

Month.

July.................................

May.................................

The year. .....................

Discharge.

Million gallons per day.

Maximum.

1.6
3.4 
5.7 
4.3 

20.0 
9.1 

70 
3.4 
7.1 
7.9 
2.1 
.7

70

Minimum.

0.2 
.3
.5 
.7 
.7 

2.4 
2.3 
.5 
.4 

2.1 
.5 
.2

.2

Mean.

0.35 
.88 

1.93 
1.54 
2.90 
4.46 

13.5 
1.31 
1.56 
3.60 
1.13 
.40

2.81

Second- 
feet 

(mean).

0.54 
1.36 
2.99 
2.38 
4.49 
6.90 

20.9 
2.03 
2.41 
5.57 
1.75 

.62

4.35

Total run-oft.

Million 
gallons.

10.9 
27.3 
57.9 
47.6 
87.0 

138 
418 
36.7 
48.5 

108 
35.1 
11.9

1,030

Acre- 
feet.

33
84 

178 
147 
267 
424 

1.280 
113 
148 
331 
108 
37

3,150



ISLAND OF MAUI. 137

NEW HAMAKUA DITCH AT HONOPOU, NEAR HUELO, MAUI.

LOCATION. 300 feet below Honopou Stream crossing and 7 miles by road and trail 
  west of 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. 

REGULATION. By gates at frequent intervals. 
OBJECT OF STATION. To determine amount of water diverted from Territorial

lands above to fee simple lands below. 
UTILIZATION. Water used for irrigation of sugar cane. 
ACCURACY. Stage-discharge relation changed December 27 by debris 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.

Date.

July 9 
10 

Aug. 2 
Sept. 17 
Oct. 27 
Jan. 30 
Feb. 10 
Mar. 17 
May 1 

11

Made by  

.....ao..........................................................

.....do..........................................................

W. C. Renshaw ................................................
E. M. Pickop..................................................

Gage 
height 
(feet).

1.14 
1.12 
2.96 
3.63 
3.62 
2.76 
2.26 
2.26 
3.72 
3.22

Discharge.

Second- 
feet.

17.5 
16.4 
83 

102 
108 
63 
44.5 
48.5 

104 
86

Million 
gallons 

per day.

11.3 
10.6 
54 
66 
70 
41 
28.5 
31.5 
67 
56



138 SURFACE WATER SUPPLY OF HAWAII, 1920-21.

Discharge, in million gallons per day, of New Hamakua ditch at Honopou, near Huelo, 
Maui,for the year ending June SO, 1921.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

n..... .........
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

17.0
15.2
13.6
12.8
12.8

12.0
12.0
11.3
11.3
10.6

10.6
10.0
10.0
10.0
18.0

15.2
42
44
26
26

64
76
70
61
61

52
47
47
47
58
52

Aug.

52
52
64
67
58

52
47
42
38
36

34
44
70
76
61

52
47
44
39
64

73
61
67
61
70

73
82
70
64
64
61

Sept.

58
58
55
KK

61

64
82
79
79
76

CO

85
82
79*ri

70
70
70
64
64

61
55
55
55
50

47
42
39

55

Oct.

58
52
52
47
44

44
52
47
39
00

CO

70
58
CO

64

79
79
73
42
44

44
47
61
61
7*2

70
70
67
64
64
61

Nov.

61
70
76
67
64

61
61
82
85
82

82
79
73
70
70

67
64
61
58
7S

88
88
85
85
82

88
85
82
82
91

Dec.

88
88
85
85
85

88
85
88
88
88

82
88
82
85
82

7Q

79
76
73
70

70
67
76
82
82

37
30
10.8
14.8
18.1
34

Jan.

67
67
78
75
81

87
84
81
78
73

51
59
48*.n
87

75
84
73
70
KQ

38
32
34
32
48

64
43
43
48
43
43

Feb.

37
33
36
36
38

38
36
33
32
30

30
32
54
54
56

59
59
59
59
u

51
51
48
46
38

37
37
36

Mar.

37
59
59
56
54

48
46
43
41
38

37
36
33
32
32

31
30
43
54
41

48
38
34
70
64

62
75
64
67
81
78

Apr.

54
48
67
70
67

75
78
36
41
64

81
81
81
75
75

81
78
75
70
73

' 70
73
81
81
75

78
73
70
70
73

May.

67
70
67
64
64

64
62
59
59
56

54
54
54
54
KA

52
54
69
69
75

72
66
66
78
fto

63
60
57
54
49
46

June.

44
44
41
38
36

34
34
33
32
33

37
30
28
VI
29

27
28
28
38
28

23
22
22
21
20.0

21
28
66
63
44

Monthly discharge of New Hamakua ditch at Huelo, Maui, for the year ending June SO,
1921.

Month.

July................................

February. ..........................

April................................
May................................

Discharge.

Million gallons per day.

Maximum.

76
82 
85 
79 
91 
88 
87 
59 
81 
81 
78 
66

91

Minimum.

10.0 
34 
39 
38 
58 
10.8 
32 
30 
30 
36 
46 
20.0

10.0

Mean.

31.5
57.6 
63.6 
57.2 
75.4 
70.5 
61.1 
43.2 
49.4 
70.5 
61.3 
33.4

56.3

Second 
feet 

(mean).

48.7 
89.1 
98.4 
88.5 

117 
109 
94.5 
66.8 
76.4 

109 
94.8 
51.7

87.1

Total run-off.

Million 
gallons.

975 
1,780 
1,910 
1,770 
2,260 
2,190 
1,900 
1,210 
1,530 
2.110 
1,900 
1,000

20,500

Acre- 
feet.

3,000 
5,480 
5,860 
5,440 
6,940 
6,710 
5,810 
3,710 
4,700 
6,490 
5,830 
3,080

63,000
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OLD HAHAKUA DITCH AT HONOPOU, NEAR HUELO, HAUL

LOCATION. 250 feet below intake in Honopou Stream and 7 miles by road and trail 
west of Huelo.

RECORDS AVAILABLE. 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.

DIVERSIONS. Ditch heads at Nailiilihaele Stream and picks up water from streams 
west of that point.

REGULATION. By gates at frequent intervals.
OBJECT OP STATION. To determine amount of water diverted from Territorial lands.
UTILIZATION. 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.

Date.

July 18 
Aug. 2 
Sept. 17 
Oct. 27 
Jan. 30 
May 11

Made by 

.....do.........................................................

.....do.........................................................

.....do.........................................................
J. E. Stewart..................................................
W. C. Renshaw ................................................

Gage 
height 
(feet).

0.45 
.44 
.42 
.46 
.57 
.57

Discharge.

Second- 
feet.

0.3 
.2 
.2 
.4 
.07 
.05

Million 
gallons 

per day.

0.2 
.15 
.15 
.25 
.04 
.03
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Discharge, in million gallons per day, of Old Hamakua ditch at Honopou, near Huelo, 
Maui,for the year ending June 30, 1921.

Day.

2..........
3..........

5..........

6..........
7..........

g
10..........

11..........
10
17
14..........
15..........

16..........
17..........
1 Q

19
20..........

01

22..........
OQ

24..........
OK

26..........
27..........
28..........
29..........
30..........
01

July.

0.1
.1
.2
.08
.08

.7
2.6
1.0
.3

Aug.

0.6
.6
.3

.2

.1

.09

.09

.08

.08

.4
1.0
.4

.1

.08

.2

.1

.1

.1

Sept.

0.1
.09
.08

.1

.1

.1

.1

.1

.2

.2

.1

.09

.08

.08

.08

.09

Oct.

0.1
.08
.09
.08
.07

.07

.07

.08

.07

.06

.7
1.5
.1
.08

7.7

6.8
1.0
9.7

18.1
22

20.0
13.3

.3

.4

.2

.2

.1

Nov.

0.1
.3
.4
.2
.2

.1

.08
23
18.4
11.5

4.4
.6
.4
.2
.2

.2

.1

.1

.1
3.9

27
23
12.4
5.2
.8

9.9
1.5
.5

4.2
36

Dec.

30
13.3
5.6
1.4
.9

12.8
4.7

19.3
27
27

20.0
8.3

12.5
26
19.3

11.5
3.5
.5
.3
.3

.2

.2
2.5
6.8

28

30
30
21
20.0
15.4

.09

Jan.

0.1
.1

4.4
4.6

23

39
38
34
33
21

10.4
19.3
15.3
19.4
39

36
26
11.4
7.2
5.2

.3

.15

.1

.08

.2

.2

.08

.04

.02

.01

.01

Feb.

0.01
.04

(1C

.1
OS

.08

.1

.1

.08
.05

04
.02
.05
.1
.1

.1

.15
1 >;

.15

.1

.1

.1

.1

.08
Q<\

.05

.05

.04

Mar.

0.08
.1
04

.04
04

04
.04
04
04
(U

.04

.02
(V)
(V)

.01

.01

.01

.02

.05

.04

.02

.01

.01

.2

.02

.15
0

.05

.01

.02

Apr.

0.02
.01

.6
1 O

.5
Off

5.9
2.2
1.6
1.4
1.9

1.5
1.9
7.4

4>;

1.5
.25
.2
.2
.3

May.

0 2
.2
.2
.15
.1

.1

.1

.1

.05
04

.02

.01

.01

.01

.1

.1

.15

.05

.05
Q

NOTE. Discharge estimated in million gallons per day as follows: July 25-31, 0.2; Aug. 1-2, 0.2; Aug. 
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.

Month.

March (30 days) ....................

Discharge..

Million gallons per day.

Maximum.

2.6 
1.0

22 
36 
30 
39 

.15 

.3 
7.4 
.9

39

Minimum.

0.08

.08 

.06 

.08 

.09 

.01 

.01 

.01 

.01 

.01

.01

Mean.

0.410 
.201 

4.26 
3.84 
6.17 

12.9 
12.5 

.079 

.051 
1.52 
.135

4.23

Second- 
feet 

(mean}.

0.634 
.'311 

6.59 
5.94 
9.55 

20.0 
19.3 

.122 

.079 
2.35 
.209

6.51

Total run-off.

Million 
gallons.

6.56 
6.22 

128 
119 
185 
398 
388 

2.22 
1.53 

31.9 
2.84

1,270

Acre- 
feet.

20 
19 

392 
365 
568 

1,230 
1,190 

7 
5 

98 
9

3,900

NOTE. No flow in June.
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NEW HAMAKUA DITCH AT HALEHAKU WEIR, NEAR HUELO, MAUI.

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. 
GAGE. Friez water-stage recorder.
DISCHARGE MEASUREMENTS. Made by 25-foot Cippoletti weir. 
CHANNEL AND CONTROL. Large pool at weir. 
EXTREMES OF DISCHARGE. See monthly-discharge table. 
DIVERSION. None.
REGULATION. By gates at frequent intervals. 
OBJECT OF STATION. Halehaku 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. 

UTILIZATION. Water used for irrigation of sugar cane. 
ACCURACY. Records good. 
COOPERATION. Daily-discharge records copied from records of East Maui Irrigation

Co.

Discharge, in million gallons per day, of New Hamakua ditch at Halehaku weir, near 
Huelo, Maui, for the year ending June 30,1921.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
1QS::::::::::::::
15..............

16..............
17..............
18..............
19.............. 
20..............

21.............. 
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30.............. 
31..............

July.

10.9
11.7
9.7
9.2
8.4

7.9
7.4

.7
5.4

13.4
32.4
38.9
26.2
21.7

53.6 
67.9
65.3
59.1
58.8

50.3
40.6
35.2
27.7 
41.6 
34.0

Aug.

33.3
33.3
40.8
62.2
46.8

34.1
29.4
26.4
26.2
23.1

23.5
25.3
46.3
67.4
56.8

47.2
40.3
31.1
25.4 
38.0

63.0 
52.3
56.8
54.3
60.7

69.5
68.2
67.3
61.6 
57.3 
53.9

Sept.

45.4
42.6
39.4
35.3
39.3

45.7
66.3
68.6
68.3
66.7

68.9
70.3
68.6
69.2
67.6

66.2
66.8
66.4
65.3 
60.7

47.4
38.5
35.5
35.8
40.9

38.9
36.6
34.3
33.7 
45.9

Oct.

52.6
38.8
35.5
34.4
29.2

28.4
34.0
33.1
27.1
24.0

37.0
66.0
59.3
45.6
57.6

68.1
68.1
50.3

"ii.Y
57.9
52.3
63.2

67.0
65.8
66.2
63.8 
59.4 
52.1

Nov.

49.2
52.1
68.4
64.5
53.9

45.3
39.4
61.1
69.6
68.7

67.4
67.5
67.8
62.5
60.7

59.1
52.5
43.8
37.5 
51.5

69.5 
69.4
68.5
68.4
68.1

68.4
68.4
68.3
67.1 
66.9

Dec.

68.5
69.2
69.2
69.0
69.2

68.9
69.2
69.4
69.1
68.0

66.8
68.9
68.3
70.2
68.9

68.9
68.9
69.8
68.6 
68.1

64.3 
57.9
60.0
58.3
17.7

14.8
7.6
5.5
5.6 
5.8 

18.4

Jan.

40.5
46.4
67.5
69.2
69.6

50:2
34.3
33.6
33.9
36.1

36.7
43.4
46.2
47.9
53.2

54.3
26.9
13.1
9.3

17.8

40.3
35.4
36.5
36.0
43.2

53.9
47.8
45.7
48.4 
44.2 
45.5

Feb.

39.9
37.2
39.1
38.2
41.0

40.5
38.2
35.3
33.4
32.5

33.5
35.1
48.4
47.6
47.9

55.2
47.9
42.3
44.3 
37.4

33.1
30.8
29.5
28.3
27.5

26.4
24.9
24.8

Mar.

25.4
28.5
53.7
52.2
48.1

39.4
31.0
28.2
27.0
23.1

21.5
21.9
21.3
20.4
20.2

20.0
19.2
20.8
36.2 
31.5

30.2 
31.6
21.7
53.3
53.7

57.9
66.4
63.3
60.9 
60.8 
34.3

Apr.

34.4
45.3
56.6
60.4
62.0

60.6
52.7
36.8
43.2
47.6

45.9
45.9
45.7
50.0
66.5

68.4
67.0
64.3
63.4 
67.1

61.5 
65.8
67.5
68.4
67.3

67.4
68.0
64.6
66.0 
63.1

May.

62.7
51.5
54.8
51.2
43.4

48.5
40.5
36.7
35.1
32.6

31.4
30.8
31.5
27.2
27.3

27.8
27.5
40.2
59.0 
61.7

60.7 
56.5
42.7
48.2
56.2

49.8
38.3
31.0
28.2 
26.5 
24.7

June.

22.2
20.7
20.5
20.3
20.2

18.8
18.4
17.8
17.8
17.1

18.3
17.2
17.0
15.3
16.0

15.2
14.8
15.8
17.0 
17.4

14.6 
12. Q
11.8
12.0
12.0

11.3
13.4
37.0
56.4 
37. a

NOTE. No flow on days for which discharge is not given. 

55968 24 WSP 535  10
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Monthly discharge of New Hamakua ditch at Halehaku weir, near Huelo, Maui, for the
year ending June 30,1921.

Month.

July (25 days) ......................

September ..........................
October (28 days) ................

January ............................
February. ..........................
March ..............................
April...............................
May................................
June ................................

The year (356 days) ...........

Discharge.

Million gallons per day.

Maximum.

67.9 
69.5 
70.3 
68.1 
69.6 
70.2 
69.6 
55.2 
66.4 
68.4 
62.7 
56.4

70.3

Minimum.

0.7 
23.1 
33.7 
11.7 
37.5 
5.5 
9.3 

24.8 
19.2 
34.4 
24.7 
11.3

.7

Mean.

29.5 
45.9 
52.5 
48.2 
60.8 
54.6 
42.2 
37.2 
36.3 
58.1 
41.4 
19.2

44.0

Second- 
feet 

(mean).

45.6 
71.0 
81.2 
74.6 
94.1 
84.5 
65.3 
57.6 
56.2 

. 89.9 
64.1 
29.7

68.1

Total run-off.

Million 
gallons.

738 
1,420 
1,580 
1,350 
1.830 
1,690 
1,310 
1,040 
1,120 
1,740 
1,280 

576

15,700

Acre- 
feet.

2,260 
4,370 
4,830 
4,140 
5,600 
5,190 
4,010 
3,200 
3,450 
5,350 
3,940 
1,770

48,100

KAUHIKOA DITCH AT OPANA WEIR, NEAR HUELO, HAUL

LOCATION. A short distance below crossing of Opana Stream and 8 miles by road
west of Huelo post office.

RECORDS AVAILABLE. January 1, 1910, to June 30, 1921. 
GAGE. Friez water-stage recorder.
DISCHARGE MEASUREMENTS. Made by 25-foot sharp-crested weir. 
CHANNEL AND CONTROL. Large pool at weir. 
EXTREMES OP DISCHARGE. See monthly-discharge table. 
DIVERSIONS. 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. 

UTILIZATION. Water used for irrigation of sugar, cane. 
ACCURACY. Records good. 
COOPERATION. Daily-discharge record copied from records of East Maui Irrigation Co-
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Discharge, in million gallons per day, of Kauhikoa ditch at Opana weir, near Huelo, 
Maui,for the year ending June 30, 1921.

Day.

1..............
2..............
3..............
4.... ..........
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.4
.4
.4

.4

.4
3.3
6.9
6.7

5.9
5.6
6.0
6.0
6.9

.0

.6

.4

.2

.6

1.7
6.7
1 Q

1.4
1.6

.6

.3

.4

.4

.4

Aug.

0.4
.4
.4

1.0
.4

.4

.4

.4

.4

4.3
.8

.4

.4

i n
.8
.4
.4

1.1

9 d
H Q

4.6
g

.4

.4

Sept.

0.4
.4
.4
.4
.4

1.6
14.6
5.1
5.4
3.8

16.3
13.0
8.3
5.4
3.5

2.7
2.6
2.4
2.1
1.8

1 i
1.0
.8
.8
.7

.6

.6

.6

.6
1.3

Oct.

1.8
1.2
.8
.6
.6

.6

.6

.6

.5

.5

.5
5.5
1.6
.7

5.6

13.5
9.6

21.5
59.1
64.0

61.6
51.0
1.7
1.3

11.6

i s
2.5
2.7
2.1
1.7
1.1

NOT.

1.0
1.4
2.6
1.8
1.2

.7

.6
42.8
40.7
24.1

14.8
6.9
5.0
3.8
3.5

3.3
2.8
2.4
2.0
6.4

44.5
40.5
26.8
13.7
7.2

17 1

9.3
6.8
7.6

65.7

Dec.

43.8
27.8
17.9
12.1
10.5

22.6
14.4
32.0
51.6
52.1

38.9
24.2
25.6
53.0
48.0

30.1
17.1
11.7
8.1
6.2

5.5
4.9

10.5
26.9
22.4

21.2
26.2
18.6
18.6
18.6
13.9

Jan.

4.8
4.8
7.9
9.9

34.4

22.7
.4
.4

.4
2.6
4.8
4.8
5.0

5.0
5.4
4.8
4.8
4.8

4.8
4.7
4.8
4.7
4.5

5.1
4.8
4.8
4.6
4.1

Feb.

3.8
3.2
2.7
2.2
1.8

1.5
1.4
1.2
1.1
1.0

1.0
1.0
1.0
1.0
1.1

1.2
1.4
1.2
1.3
1.3

1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.1

Mar.

1.0
4.4
9.1
3.7
3.0

2.8
2.6
2.4
2.1
1.9

1.7
1.5
1.4
1.4
1.3

1.3
1.3
1.7
2.0
1.8

1.7
1.2
1.2

12.5
7.4

6.1
10.3
6.6

11.8
38.2
33.6

Apr.

26.1
8.0
7.0
6.9
7.0

18.9
34.6
25.2
15.6
15.2

15.7
15.7
15.7
15.5
13.4

23.4
16.9
13.8
11.5
11.4

9.6
10.4
18.3
16.9
12.0

13.6
10.1
7.0
7.5
9.7

May.

9.5
7.0
6.7
6.1
5.5

5.6
5.2
4.6
4.5
4.5

4.4
3.7
3.7
3.4
3.2

3.1
3.1
4.8
4.8
5.7

4.8
4.1
3.3
7.1
4.7

3,8
4.0
2.7
2.4
2.4
2.4

June.

2.3
2.3
2.0
1.9
2.0

1.9
1.9
1.8
1.8
1.7

1.8
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.7
1.8

1.6
1.5
1.5
1.5
1.4

1.4
2.4
5.6
3.6
2.6

Monthly discharge of Kauhikoa ditch at Opana weir, near Huelo, Maui, for the year
ending June 30,1921.

Month.

Mky.. ..............................

Ttip Tjoflr C&A. HatTc"*

Discharge.

Million gallons per day.

Maximum.

6.9 
13.9 
16.3 
64.0 
65.7 
53.0 
34.4 
3.8 

38.2 
34.6 
9.5 
5.6

65.7

Minimum.

0.2 
.4 
.4 
.5 
.6 

4.9 
.4 

1.0 
1.0 
6.9 
2.4 
1.4

.2

  Mean.

2.32 
1.33 
3.30 

10.6 
13.6 
23.7 

5.79 
1.46 
5.77 

14.4 
4.54 
1.97

7.46

Second- 
feet 

(mean).

3.59 
2.06 
5.11 

16.4 
21.0 
36.7 
8.96 
2.26
a 93

22.3 
7.02 
3.05

11.5

Total run-off.

Million 
gallons,

69.7 
41.2 
98.9 

330 
407 
735 
180 
40.9 

179 
433 
141 
59.2

2,710

Acre- 
feet.

214 
127 
304 

1,010 
1 250 
2,250 

551 
125 
549 

1,330 
432 
181

8,320
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LOWRIE DITCH AT OPANA WEIR, NEAR HXTELO, MATTI.

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. 
GAGE. Friez water-stage recorder. 
DISCHARGE MEASUREMENTS. Made by sharp-crested weir 16£ feet long, with bottom

and end contractions.
CHANNEL AND CONTROL. Large pool back of weir. 
EXTREMES OF DISCHARGE. See monthly-discharge table. 
DIVERSIONS. 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 NewHamakua, Lowrie, and Haiku ditches,
by the East Maui Irrigation Co. 

UTILIZATION. Water used for irrigation of sugar cane. 
ACCURACY. Records good. 
COOPERATION. Daily-discharge record copied from records of East Maui Irrigation Co.

Discharge, in million gallons per day, of Lowrie ditch at Opana weir, near Huelo, Maui, for 
the year ending June 30,1921.

Day.

1....... .......
2.............
3..............
4..............
5..............

6............ .
7..............
8..............
9.......... . .

10..............

11 . .......
12..............
13..............
14............
15..............

16. .............
17........ . .
18..............
19..............
20. .............

21..............
22. .............
23..............
24..............
25. .............

26. .............
27..............
28. .............
29. .............
30..............
31..............

July.

14.2
12.2
11.0
9.6
9.7

8.9
8.8
8.4
6.4
6.1

6.1
6.2
6.2
6.0

14.5

12.3
38.6
33.2
24.6
13.1

51.5
50.8
54.4
45.5
49.9

49.4
37.7
32.6
31.5
46.4
38.6

Aug.

38.1
38.9
53.5
53.0
38.4

37.7
32.8
30.3
20.5
26.4

23.1
36.1
51.7
54.7
42.6

47.7
35.0
29.7
29.4
51.5

55.0
44.6
54.5
46.2
52.9

53.8
54.9
54.6
53.2
54.7
51.2

Sept.

43.6
41.9
44.7
45.0
51.9

52.4
53.9
54.2
54.4
54.4

54.7
54.2
55.7
55.7
55.2

53.6
54.2
47.9
44.2
47.0

50.3
40.7
43.0
41.6
32.1

29.7
28.5
26.0
27.3
43.9

Oct.

44.1
42.6
42.7
34.9
32.7

37.4
44.1
35.3
30.7
29.0

32.4
543
37.5
50.5
53.2

55.1
54.7
54.9
53.6

53.2
47.9
"?7 Q

45.3
54 7

54.1
53.2
45.0
51.4
54 1

Nov.

50.2
53.1
54.4
52.5
56.0

45.9
48.5
54.2
54.4
55.4

55.2
55.1
55.9
55.1
54.5

55.2
44.7
43.4
AA 4.

55.1
55.1
55.1
55.1
55.1

55.1
55.1
55.0
54.8
55.6

Dec.

55.3
55.2
55.1
55.1
55.1

55.1
55.1
55.4
55.9
55.8

53.3
55.2
55.2
55.5
55.4

55.4
55.2
55.1
55.1
55.1

54.8
54.9
56.2
55.9
56.5

53.8
49.6
55.5
51.0
45.5
41.5

Jan.

53.9
55.6
55.4
55.8

58.1
56.9
56.7
56.4
56.4

56.4
56.4
56.3
57.3
59.0

58.7
57.4
55.6
55.2
52.0

44.9
39.2
32.0
28.3
36.1

55.2
46.5
28.9
29.2
24.6
27.1

Feb.

25.7
27.0
32.6
24.2
21.8

19.6
18.2
16.7
15.9
15.0

20.2
23.9
36.4
41.5
49.6

54.2
45.3
47.7
43.8
39.2

36.1
34.0
33.0
31.9
30 4

28.5
28.4
28.6

Mar.

29.4
46.7
54.7
42.9
49.3

41.6
32.5
30.0
27.5
24.9

27.8
26.0
24.7
24.4
23.9

23.1
22.5
33.8
46.5
25.7

37.3
22.1
25.9
51.6
54.0

47.4
54.7
54.2
54.5
54.7
54.2

Apr.

54.3
54.4
54.4
54.4
54.6

54.7
55.1
55.0
54.6
54.9

55.2
55.2
55.3
55.1
547

55.0
55.0
55.5
55.4
55.2

54.8
54.8
544
544
54.4

54.4
54.4
54.1
54.7
54.4

May.

51.,6
54.3
54.4
53.2
51.2

49.6
49.1
48.4
44.1
40.2

37.7
43.5
40.4
34.7
35.7

33.0
35.0
51.4
52.2
52.5

49.3
52.1
49.5
54.5
47.8

47.8
42.3
37.2
35.4
33.9
41.7

June.

29.3
29.1
27.2
25.6
24.6

24.2
23.5
23.2
23.0
22.6

25.4
20.8
16.4
21.1
19.5

18.9
18.7
18.6
30.0
16.3

15.5
15.8
16.0
15.7
14.6

15.5
20.0
51.1
53.8
32.6
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Monthly discharge of Lowrie ditch at Opana weir, near Huelo, Maul, for the year ending
June 30, 1921.

Month.

July................................

March ..............................

May................................
June ................................

The year......................

Discharge. >

Million gallons per day.

Maximum.

544 
55.0 
55.7 
55.1 
56.0 
56.5 
59.0 
54.2 
547 
55.5 
545 
53.8

59.0

Minimum.

6.0 
20.5 
26.0 
29.0 
43.4 
41.5 
24.6 
15.0 
22.1 
54.1 
31.7 
14.6

6.0

Mean.

240 
43.4 
46.1 
46.0 
53.0 
542 
49.0 
31.0 
37.7 
54. '8 
45.0 
23.6

42.4

Second- 
feet 

(mean).

. 37.1 
67.1 
71.3 
71.2 
82.0 
83.9 
75.8 
48.0 
58.3 
84.8 
69.6 
36.5

65.6

Total run-off.

Million 
gallons.

744 
1,350 
1,380 
1,420 
1,590 
1,680 
1,520 

869 
1,170 
1,640 
1,390 

709

15,500

Acre- 
feet.

2,280 
4,130 
4,240 
4,380 
4,880 
5 160 
4660 
2,660 
3,590 
5 050 
4,280 
2,170

47,500

HAIKTT DITCH AT MANAWAI GULCH, NEAR FEAHI, 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. 
DIVERSIONS. None.
REGULATION. By gates at frequent intervals. 
OBJECT 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. 

UTILIZATION. Water used for irrigation of sugar cane. 
ACCURACY. Records good. 
COOPERATION. Daily-discharge record copied from records of East Maui Irrigation Co.
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Discharge, in million gallons .per day, of Haiku ditch at Manawai Gulch, near Peahi, 
Maui, for the year ending June SO, 1921.

Day.

1. .............
2..............
3.. ...........
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
29..............
29..............
30..............
31..............

July.

1.5
1.3
1.2
1.1
1.1

1.1
1.1
1.1
3.5
1.1

1.1
1.1
1.1
1.1
2.2

1.5
22.4
4.9
1.9
1.6

32.2
Vi 3

53.2
28.7
22.0

1.2
.6
.3

1 C

6.2
1.5

Aug.

1.4
1.4

14.8
29.8
2.2

1.6
1.4
1.4
1.4
3.6

<; 7
1.9

42.9
no i

K A.

6.4
7.1
3.0
1.5

10.6

40.6
6.4

20.4
6.2

30.0

34.1
fiQ 7

55.6
16.0
ill

Q 9 y. &

Sept.

n o
7.0
2.4
2.2
4.7

14.8
77.0
59.2
55.1
47.6

79 fi

64.0
64.4
IS 0

44.0

35.1
40.6
14.2
4.4
4.1

3.9
3.7
3.5
3.3
9 n

2.0
9 n
2.0
9 n

16.2

Oct.

9 C

2 C

5.7
2.2
1.7

1.9
2.1
1.8
1.6
1.6

10 n

42.4
7.7
3.5

36.5

62.2
57.1
CO G.

32.8

12.7
3.4
2.8
8.8

on o

68.6
24.4
13.6
4.0
5.5

10.8

Nov.

11.0
27.0
47.7
15.9
13.2

2.6
3.7

61.9
79.4
64 4

52.3
29.3
25.5
22.3

17.8
15.6
5.3
2.5

25.1

84.3
85.8
70.0
63.7
58.2

67.4
62.4
51.7
59.1
88.5

Dec.

88.8
83.0
79.8
65.5
62.3

84.9
78.0
87.9
90.0
89.8

87.0
74.8
80.9
90.0
85.2

76.2
69.0
53.3
37.0
23.9

14.2
10.3
58.8
72.6
07 4.

77.1
61.2
29.8
17.8
15.6
15.4

Jan.

33.8
37.8
60.2
51.2
84.3

88.2
86.9
81.4
78.8
73.3

67.7
82.6
90.0
88.1
87.4

89.6
90.0
89.6
86.1
76.4

68.9
71.8
65.3
57.4
63.9

81.5
53.6
51.2
 ys d.
59.6
63.5

Feb.

49.5
40.7
47.9
33.6
28.8

25.0
23.5
21.5
20.1
19.1

20.4
20.3
18.6
17.1
16.0

24.5
6.8

10.1
7.8
6.1

5.2
4.9
4.8
4.6
4.4

4.0
3.8
3.8

Mar.

3.8
48.5
52.1
7.1

10.0

4.1
3.8
8.3
6.1
3.1

3.1
3.1
3.0
3.0
2.8

2.7
2.6
2.6
4.7
3.2

6.8
3.0
2.4

76.3
68.7

17.7
87.9
75.5
64.8
90.0
90.0

Apr.

76.1
50.6
51.2
21.6
23.2

62.2
90.0
90.0
89.3
80.4

89.0
89.7
86.3
78.3
69.5

87.2
73.9
66.4
42.4
57.4

44.1
55.7
74.6
71.3
58.9

65.3
35.1
16.3
34.0
59.9

May.

OO A

16.7
27.1
10.0
5 9

15.5
3.5
3.4
3.3
3.1

3.0
2.8
2.6
2.5
2.7

2.6
2.7

31.1
51.9
35.5

12.5
4.8
4.4

31.5
20.2

7.5
2.9
2.5
2.5
2.4
1.9

June.

1.6
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.6
1.6

1.5
1.5
1.5
1.6
1.6

1.6
1.6
1.6
1.5
1.4

1.5
1.5
1.5
1.6
1.6

1.6
1.6

44.2
34.1
3.1

Monthly discharge of Haiku ditch at 'Manawai Gulch, near Peahi, Maui, for the year
ending June SO, 1921.

Month.

July................................

April................................
May . ..... ..... .... . .

Discharge.

Million gallons per day.

Maximum.

55.5 
69.7 
77.0 
80.3 
88.5 
90.0 
90.0 
49.5 
90.0 
90.0 
51.9 
44.2

90.0

Minimum.

0.3 
1.4 
2.0 
1.6 
2.5 

10.3 
33.8 
3.8 
2.4 

16.3 
1.9 
1.4

.3

Mean.

8.26 
16.4 
24.1 
20.5 
42.3 
62.8 
71.6 
17.6 
24.6 
63.0 
11.2 
4.12

30.6

Second- 
feet 

(mean).

12.8 
25.4 
37.3 
31.7 
65.4 
97.2 

111 
27.2 
38.1 
97.5 
17.3 
6.37

47.3

Total run-off.

Million 
gallons.

256 
510 
723 
637 

1,270 
1,950 
2,220 

493 
762 

1,890 
347 
124

11,200

Acre- 
feet.

786 
1,560 
2,220 
1,950 
3,890 
5,970 
6,810 
1,510 
2,340 
5,800 
1,070 

379

34,300
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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 Maui during the year ending June SO, 1921.

Date.

Dec. 22

22

22

22

22

Dec. 21
21

July 6
20

Sept. 7
Oct. 19
Nov. 5 

5
6
6
5
5
6
5
5

7
7
6

6
7
7
7
7
7
7

July 30

Stream.

nel spillway.

.....do............

tunnel ditch 
above intake of 
Honolua ditch.

.....do............

.... .do o. ..........

.....do a...........
Nuanualoa........

.....do............

.....do............
Lelekeoili .........

.....do............
Kuikniula. .......
.....do............

.....do............
Oheo..............
Middle Branch of

Oheo. 
.....do............

Waieli. ...........

Manamana. .

Tributary to 

Honokahau
Stream. 

Pacific Ocean .....

.....do............

.....do............

.....do............

.....do............ 

.....do............

.....do............

.....do............

.....do............

.....do............

.....do............

.....do............

.....do............

.....do............

.....do............

.....do............
Pacific Ocean.....
.....do............
.....do............
.....do............
.....do............
.....do............

Locality.

kahau.

near Honokahau.

Stream, near Honokahau.

kahau.

nokahau.

.....do......................

.....do......................

.....do......................
Near Kaupo ................

.....do. . ....................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

near Kipahulu.

Kipahulu.

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

Nahiku.

Gage 
height.

Feet.

1.05
1.06
1.17
1.07

.47

Dis­ 
charge.

Second- 
feet. 
0.85

.95

12.2

15.9

2.9

11.6
9.7

3.0
3.3
7.4
3.8
.35 

6.3
2.7
1.75
7.0
5.8
.35

3.7
1.55

.2
3.0
4.3

3.8
.3

1.75
.65
.75
.95

1.8
14.0

Million 
gallons 
per day.

Sq. 
miles 

0.55

.6

7.9

10.3

1.85

7.5
6.2

1.95
2.1
4.8
2.5
.25

4.0
1.75
1.1
4.5
3.7
.25

2.4
1.0

.1
1 CK

2.8

2.5
.2

1.1
d>?

.5

.6
1.15
9.1

Made at former gaging station.
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