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WATER RESOURCES DATA FOR HAWAI1
AND OTHER PACIFIC AREAS, 1972

Part 1, Surface Water Records
Part 2, Water Quality Records

INTRODUCTION

Water resources data for the 1972 water year for
Hawaii and other Pacific areas including records of
streamflow or reservoir storage at gaging stations,
partial-record stations, and miscellaneous sites, and
records of water-quality data on the chemical and physical
characteristics of surface water, are given in this
report, The records were collected and computed by the
Water Resources Division of the U,S, Geological Survey
under the direction of W. L, Burnham, district chief,.
These data represent that portion of the National Water
Data System collected by the U.S. Geological Survey and
cooperating State, Territorial, and Federal agencies in
Hawaii and other Pacific areas,

Through September 30, 1960 (June 30, 1960, for Hawaii
and other Pacific areas), the records of discharge and
stage of streams and contents and stage of lakes or
reservoirs were published in an annual series of U,S.
Geological Survey water-supply papers entitled, "Surface’
Water Supply of the United States.'" The records in Hawaii
were contained in the series as "Surface Water Supply of
Hawaii." Records for other Pacific areas were contained
in one volume entitled "Surface Water Supply of Mariana,
Caroline, and Samoa Islands."

Beginning with the 1961 water year (fiscal year for
Hawaii), streamflow records and related data have been
released by the Geological Survey in annual reports on a
State-boundary basis, The Hawaii reports have included
records for other Pacific areas. Through June 1867, the
Hawaii reports were on a fiscal-year basis (the 12-month
period July 1 to June 30) and discharges (except for Guam
and Okinawa) were published in million gallons a day.
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Beginning with the 1967 water year, the Hawaii reports have
been published on a water-year basis and with discharges
entirely in cubic feet per second,

Distribution of these basic~data reports is limited;
they are designed primarily for rapid reicasc of data shortly
after the end of the water year to meet local needs. The
streamflow records for 1961-65 also are published in a
Geological Survey water-supply series entitled, "Surface Water
Supply of the United States 1961-65," and those for 1966-70
will be published in a similar series.

The Geological Survey has published records of chemical
quality, water temperatures, and suspended sediment since
1941 in an annual series of water-supply papers entitled
"Quality of Surface Waters of the United States.” Beginning
with the 1964 water year, water-quality records also have
been released on a State-boundary basis in conjunction with
streamflow records or in a separate volume,

COOPERATION

The U.S. Geological Survey and organizations of the
State of Hawaii have had cooperative agreements for the
systematic collection of streamflow records since 1909, and
for water-quality records since 1967, Cooperative apreements
with the Territory of Guam for the collection of streamflow
records began in 1953, with the Territory of American Samoa
in 1957, and with the Trust Territory of the Pacific Islands
in 1968, Organizations that supplied data are acknowledged
in station descriptions. Organizations that assisted in
collecting data through cooperative agreement with the Survey
are:

Hawaii Department of Land and Natural Resources, Division
of Water and Land Development, R. T. Chuck, manager-
chief engineer.

Hawaii Department of Transportation, Fujio Matsuda,
director,

Trust Territory of the Pacific Islands, E. E. Johnston,
high commissioner,

Government of American Samoa, J, M, Haydon, governor.

Government of Guam, C, G. D, Camacho, governor.

City and County of Honolulu, Board of Water Supply,

G. A, L., Yuen, manager and chief engineer,
City and County of Honolulu, Division of Engineering,

A, C, Zane, director and chief engineer,
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Assistance in the form of funds or services are given
by the Corps of Enginecers, U.S. Army, in collecting records
for 10 gaging stations and 3 water-qguality stations
published in this report.

The following organizations aided in collecting
records:

Maui County Board of Water Supply; East Kauai Water Co,,
Ltd.; Grove Farm Co,, Inc.; McBryde Sugar Co., Ltd.;
East Maui Irrigation Co., Ltd,; B, P. Bishop Estate;
and Hawaiian Irrigation Co,, Ltd,

DEFINITION OF TERMS

Definition of terms related to streamflow, water-
quality, and other hydrologic data, as used in this report,
are defined as follows:

Acre-foot (AC-FT, acre-ft) is the quantity of water
required to cover 1 acre to a depth of 1 foot and is
equivalent to 43,560 cubic feet or 325,851 gallons.

Bed material is the shifting portion of fragmented
material of which the streambed is composed,

Cfs-day is the volume of water represented by a flow of
1 cubic foot per second for 24 hours. It is equivalent to
86,400 cubic feet, 1.9835 acre-feet, or 646,317 gallons, and
represents a runoff of 0,0372 inch from 1 square mile,

Coliform organisms are a group of bacteria used as an
indicator of the sanitary quality of the water, The number
of coliform colonies per 100 milliliters is determed by the
immediate or delayed incubation membrane filter method.

Contents is the volume of water in a reservoir or lake.
Unless otherwise indicated, volume is computed on the basis
of a level pool and does not include bank storage.

Control designates a feature downstream from the gage
that determines the stage-discharge relation at the gage.
This feature may be a natural constriction of the channel,
an artificial structure, or a uniform cross section over a
long reach of the channel,
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Cubic foot per gecond (cfs) is the rate of discharge
representing a volume of 1 cubic foot passing a given point
during 1 second and is equivalent to 7.48 gallons per second
or 448.8 gallons per minute,

Discharge is the volume of water (or more broadly,
total fluids), that passes a given point within a given
period of time,

Mean discharge is the arithmetic avefage of
individual daily mean discharges during a specific
period,

Instantanecous discharge is the discharge at a
particular instant of time., If this discharge is
reported instead of the daily mean, the heading of the
discharge column in the tables is "Discharge (cfs)."

Drainage area of a stream at a specified location is
that area, measured in a horizontal plane, enclosed by a
topographic divide from which direct surface runoff from
precipitation normally drains by gravity into the stream
above the specified point. Figures of drainage area given
herein include all closed basins, or noncontributing areas,
within the area unless otherwise noted,

Gage height (G.H.) is the water-surface elevation
referred to some arbitrary gage datum, Gage height is often
used interchangeably with the general term "stage," although
gage height is more appropriate when used with a reading on
a gage,

Gaging station is a particular site on a stream, canal,
lake, or reservoir where systematic observations of gage
height or discharge are obtained., When used in connection
with a discharge record, the term is applied only to those
gaging stations where a continuous record of discharge is
obtained.

Hardness of water is a physical-chemical characteristic
attributable to the presence of alkaline earths (principally
calcium and magnesium) and is expressed as equivalent calcium
carbonate (CaCOj3).

Micrograms per liter ( g/l, UG/L) is a more precise
unit for expressing the concentration of chemical constituents
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in solution as the weight (micrograms) of solute per unit
volume (liter) of water., One thousand micrograms per liter
is equivalent to one milligram per liter,

Milligrams per liter (mg/l, MG/L) is a unit for
expressing the concentration of chemical constituents in
solution, Milligrams per liter represents the weight of
solute per unit volume of water. Milligrams or micrograms
per liter may be converted to milliequivalents (one
thousandth of a gram-equivalent weight of a constituent) per
liter by multiplying by the factors in table 1, page 6.
Concentration of suspended sediment also is expressed in
mg/l, and is based on the weight of sediment per liter of
water-sediment mixture. Sediment concentrations are
determined in the laboratory as parts per million (ppm) and
are converted to mg/l by using the factors in table 2,
page 6.

Partial-record station is a particular site where
limited streamflow or water quality data are collected
systematically over a period of years for use in hydrologic
analyses, '

Particle size is the diameter, in millimeters (mm), of
suspended sediment or bed material determined by sieve and
sedimentation methods. Sedimentation methods (pipet,
bottom-withdrawal tube, visual-accumulation tube) determine
fall diameter of particles in either distilled water (chem-
ically dispersed) or in native water (the river water at the
time and point of sampling) (Guy, 1969).

Particle-size classification, used in this report
agrees with recommendations made by the American Geophysical
Union Subcommittee on Sediment Terminology. The classifi-
cation is as follows:

Classification Size (mm) Method of analysis

!

ClaY..oveecseo 0.00024 0.004 Sedimentation.

Silt.,.ccceocca . 004 - .062 Sedimentation,.
Sand, cces0s0ee ,062 - 2.0 Sedimentation or sieve,
Gravel.,.,...... 2,0 - 64,0 Sieve.

The particle-size distributions given in this report are not
necessarily representative of the particle sizes of sediment
in transport in the natural stream. Most of the organic
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millipgrams or micrograms per liter to milliequivalents

per liter

Multi-

Ion ply by
Aluminum (A1¥)*_ .. 0,11119
Ammonia as NH,4', ., .05544
Barium (Ba+*2),.,.,... , 01456
Bicarbonate (HCO4"1) ,01639
Bromide (Br-1),,... , 01251,
Calcium (Ca*2),.... . 04990
Carbonate (C03-?),, ., 03333
Chloride (C1-1),... .02821
Chromium (Cr*%)x*, ., . 11539
Cobalt (Co+*d)x*x,,,.. . 03394
Copper (Cu*2)%,,.,.. .03148
Cyanide (CN-Y} ... , 03844
Fluoride (F1),.... . 056264
Hydrogen (H*),,,... . 99209
Hydroxide (OH-Y), ., , 05880

Multi-

Ion ply by

Iodide (I-1),..,.., 0,00788
Iron (Fe®™)*,,,.... ,05372
Lead (Pb*2)*._,,... .00965
Lithium (Li+)*, .., Jld4411
Magnesium (Mg*2), ., . 08226
Manganese (Mn+2)%, .03640
Nickel (Ni+2*, ... ., 034086
Nitrate (NOs1)... .01613
Nitrite (NO,1),,. .02174
Phosphate (PO4-3), . 03159
Potassium (K4)},,. , 025657
Sodium (Na+d),,.... , 04350
Strontium (Sr¥2)*, ,02283
Sulfate (S0,-2),,, ,02082
Zinec (Zn*¥)*,,,... . 03060

*Constituent reported in micrograms per liter; multiply by
factor and divide results by 1,000,

Table 2,-..Factors for conversion of sediment concentration in
milligrams per liter to parts per million*
(All values calculated to three significant figures)

Range of Range of Range of Range of
concen- concen- concen. concen-
tration Di - tration Di- tration Di- tration Di-
in 1000 vide in 1000 vide d1in 1000 vide in 1000 vide
ng/1 by mg/1 by mg/1 by mg/1 by
0 - 8 1,00 201-217 1.13 411.424 1,26 619-634 1,39
8,06. 24 1,01 218-232 1,14 427440 1,27 636-650 1,40
24,2 . 40 1,02 234-248 1,15 443.457 1,28 652.666 1,41
40,5 - 56 1,03 260.264 1,16 460.473 1,29 668-682 1,42
56,56 - 72 1,04 266.280 1,17 476.489 1,30 684-698 1,43
72,5 - 88 1,05 282-.297 1,18 492.506 1,31 700-715 1,44
88,5 =104 1,06 299-313 1,19 508.522 1,32 717-730 1.45
105 =120 1,07 315-329 1,20 524.538 1,33 732-747 1,46
121 -136 1,08 331-345 1,21 540.554 1,34 749.762 1,47
137 -152 1,09 347.361 1,22 556.570 1,35 765-.780 1,48
153 -169 1,10 363-378 1,23 572-585 1,36 782-.796 1,49
170 ~-185 1,11 380-393 1,24 587-602 1,37 798810 1,50
186 -200 1,12 395-409 1,256 604.617 1,38

*Based on
of sediment

water density of 1,000 g/ml and a specific gravity
of 2,65,
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matter is removed, and the sample is subjected to mechanical
and chemical dispersion before analysis of the silt and clay,

Sediment is solid material that originates mostly from
disintegrated rocks and is transported by, suspended in, or
deposited from water; it includes chemical and biochemical
precipitates and decomposed organic material such as humus.
The guantity, characteristics, and cause of the occurrence
of sediment in streams are influenced by environmental
factors, Some major factors are degree of slope, length of
slope, soil characteristics, land usage, and quantity and
intensity of precipitation,

Suspended sediment is the sediment that at any
given time is maintained in suspension by the upward
components of turbulent currents or that exists in
suspension as a colloid.

Suspended-sediment discharge is the rate at which
dry weight of sediment passes a section of a stream or
is the quantity of sediment, as measured by dry weight,
or by volume, that is discharged in a given time. 1t
is computed by multiplying discharge times mg/l1 times
0.0027.

Total sediment discharge or total sediment load is
the sum of the suspended-sediment discharge and the
bedload discharge. It is the total guantity of sedi~-
ment, as measured by dry weight or volume, that is
discharged during a given time (Colby and Hembree,
1955).

Suspended-sediment concentration is the velocity-
weighted concentration of suspended sediment in the
sampled zone (from the water surface to a point
approximately 0.3 ft above the bed) expressed as
milligrams of dry sediment per liter of water-sediment
mixture (mg/1).

Mean concentration is the time-weighted concentra-
tion of suspended sediment passing a stream section during
a 24-hour day.

Sodium adsorption ratio (SAR) is the expression of
relative activity of sodium ions in exchange reactions with
s0il and is an index of sodium or alkali hazard to the soil.
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This ratio should be known especially for water used for
irrigating farmland.

Solute is any substance derived from the atmosphere,
vegetation, soil, or rocks that is dissolved in water.

Specific conductance is a measure of the ability of a
water to conduct an electrical current and is expressed in
micromhos per centimeter at 25°C. Because the specific
conductance is related to the number and specific chemical
types of ions in solution, it can be used for approximating
the dissolved-solids content in the water. Commonly, the
amount of dissolved solids (in milligrams per liter) is
about 65 percent of the specific conductance (in micromhos).
This relation is not constant from stream to stream or from
well to well, and it may even vary in the same source with
changes in the composition of the water.

Stage—-discharge relation is the relation between gage
height and the amount of water flowing in a channel,
expressed as volume per unit of time,

Tong per acre-foot indicates the dry weight of dissolved
solids in 1 acre-~foot of water. It is computed by multiply-
ing the concentration of milligrams per liter by 0.00136,

Tons per day is the quantity of a substance in solution
or suspension that passes a stream section during a 24-hour
day,

WRD is used as an abbreviation for "Water-Resources
Data' in the summary REVISIONS paragraph to refer to
previously published state annual basic-data reports.

WSP is used as an abbreviation for "Water-Supply Paper"
in references to previously published reports,

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides
hydrologic data for a basin in which the hydrologic regimen
will likely be governed solely by natural conditions. Data
collected at a bench-mark station may be used to separate
effects of natural from manmade changes in other basins which
have been developed and in which the physiography, climate,
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and geology are similar to those in the undeveloped bench-
mark basin,

DOWNSTREAM ORDER AND STATION NUMBER

Records are listed in a downstream direction along the
main stream, and stations on tributaries are listed between
stations on the main stream in the order in which those
tributaries enter the main stream. Stations on tributaries
entering above all mainstream stations are listed before the
first mainstream station. Stations on tributaries to
tributaries are listed in a similar manner, In the lists of
gaging stations and water-quality stations in the front of
this report the rank of tributaries is indicated by
indention, each indention representing one rank,

As an added means of identification, each gaging
station, partial-record stationm, and water—-quality station
has been assigned a station number, These are in the same
downstream order used in this report. In assigning station
numbers, no distinction is made between partial-record
stations and continuous-record gaging stations; therefore,
the station number for a partial-record station indicates
downstream order position in a list made up of both types
of stations. Water-quality stations located at or near
gaging stations or partial-record stations have the same
number as the gaging or partial-record station. Gaps are
left in the series of numbers to allow for new stations that
may be established; hence, the numbers are not consecutive.
The complete 8-digit number for each station, such as
16884600 which appears just to the left of the station name
includes the 2-digit number "16" plus the 6-digit downstream
order number '"884600." In this report, the records are
listed in downstream order by islands,

SURFACE WATER RECORDS

Collection and computation of data

The base data collected at gaging stations consist of
records of stage and measurements of discharge of streams or
canals, and stage, surface area, and contents of lakes or
reservoirs. In addition, observations of factors affecting
the stage~discharge relation or the stage~capacity relation,
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weather records, and other information are used to supplement
base data in determining the daily flow or volume of water in
storage. Records of stage are obtained from direct reading
on a nonrecording gage or from a water-stage recorder that
gives either a continuous graph of the fluctuations or a tape
punched at 5-, 15-, 30-, or 60-minute intervals, Measurements
of discharge are made with a current meter, using the general
methods adopted by the Geological Survey on the basis of
experience in stream gaging since 1888. These methods are
described in standard textbooks, in Water-Supply Paper 888,
and in U,S. Geological Survey Technigques of Water Resources
Investigations, book 3, chapter A6. Surface areas of lakes
or reservoirs are determined from instrument surveys using
standard methods. The configuration of the reservoir bottom
is determined by sounding at many points,

For a stream-gaging station, rating tables giving the
discharge for any stage are prepared from stage-discharge
relation curves defined by discharge measurements, If
extensions to the rating curves are necessary to define the
extremes of discharge, they are made on the basis of indirect
measurements of peak discharge (such as slope-area or
contracted~opening measurements, computation of flow over
dams or weirs), velocity-area studies, and logarithmic :
plotting, The application of the gage height to the rating
table gives the discharge. The daily mean discharge is
computed from gage heights, then the monthly and yearly mean
discharge are computed from the daily figures. If the stage-
discharge relation is subject to change because of frequent
or continual change in the physical features that form the
control, the daily mean discharge is determined by the
shifting-control method, in which correction factors based
on individual discharge measurements and notes by engineers
and observers are used in applying the gage heights to the
rating tables. If the stage-discharge relation for a station
is temporarily changed by the presence of aquatic growth or
debris on the control, the daily mean discharge is computed
by what is basically the shifting-control method, Discharge
over splllways is computed from a stage-discharge relation
curve defined by discharge measurements,

For some gaging stations there are periods when no gage-
height record is obtained or the recorded gage height is so
faulty that it cannot bhe used to compute daily discharge or
contents. This happens when the recorder stops or otherwise
fails to operate properly, intakes are plugged, or for
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various other reasons, For such periods the daily discharges
are estimated on the basis of recorded range in stage,
adjoining good record, discharge measurements, weather
records, and comparison with other stations records from the
same or nearby basins,

The data in this report generally comprise a description
of the station and tabulations of basic data, For gaging
stations on streams or canals a table showing the daily
discharge and monthly and yearly discharge is given. For
gaging stations on lakes and reservoirs a monthly summary
table of stage and contents is given. Records are published
for the water year, which begins on October 1 and ends on
September 30, A calendar for the 1972 water year is shown
on the reverse side of the front cover to facilitate finding
the day of the week for any date,

The description of the guaging stations gives the loca-
tion, drainage area, period of record, type and history of
gages, average discharge, extremes of discharge or contents,
notations of revisions of previously published records, and
general remarks, The location of the gaging station and the
drainage area are obtained from the most accurate maps
available, Periods for which there are published records for
the present station or for stations generally equivalent to
the present one are given under "PERIOD OF RECORD," The type
of gage currently in use, the datum of the present gage above
mean sea level, and a condensed history of the types, loca-
tions, and datums of previous gages used during the period
of record are given under "GAGE.'" In references to datum of
gage, the phrase '"mean sea level” denotes '"Sea Level Datum
of 1929" as used by the Topographic Division of the Geological
Survey unless otherwise qualified. The average discharge for
the number of years indicated is given under "AVERAGE
DISCHARGE;" it is not given for stations having fewer than
5 complete years of record or for stations where changes in
water development during the period of record cause the
figure to have little significance. The maximum discharge
(or contents), the maximum gage height, and the minimum
discharge if there is little or no regulation (or minimum
contents) are given under "EXTREMES,'" The maximum and
minimum daily discharge are given if there is extensive
regulation., 1In the first paragraph headed '"Current year,"
the data given are for the complete current water year unless
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otherwise specified. 1In the second paragraph under
"EXTREMES'" headed "Period of record:" the data given are for
the periodof record given in PERIOD OF RECORD paragraph,
Reliable information concerning major floods or abnormally
low flows that occurred outside the period of record is given
in the third or last paragraph under "EXTREMES," Unless
otherwise qualified, the maximum discharge (or contents)
corresponds to the crest stage obtained by use of a water-
stage recorder (graphic or digital) or crest-stage gage. 1If
the maximum gage height did not occur at the same time as the
maximum discharge (or contents), it is given separately.
Information pertaining to the accuracy of the discharge
records, to conditions that affect the natural flow at the
gaging station, and availability of Water Quality records, is
given under "REMARKS'",

Previously published records of some stations have been
found to be in error on the basis of data or information
later obtained, Revisions of such records are usually
published along with the current records in one of the annual
or compilation reports, In order to make it easier to find
such revised records, a paragraph headed "REVISIONS (FISCAL
YEARS)'" or "REVISIONS (WATER YEARS)'" has been added to the
description of all stations for which revised records have
been published. Listed therein are all the reports in which
revisions have been published, each followed by the fiscal or
water yvears for which figures are revised in that report, 1In
listing the years only one number is given; for instance,
1933 stands for either the fiscal year July 1, 1932, to
June 30, 1933, or the water year October 1, 1932, to
September 30, 1933. If no daily, monthly, or annual figures
of discharge were revised, that fact is brought out by nota-
tions after the year dates as follows: "(M)'" mean that only
the instantaneous maximum discharge was revised; "(m)'" that
only the instantaneous minimum was revised; and "(P)' that
only peak discharges were revised, If the drainage area has
been revised, the report in which the revised figure was
first published is given,

The daily table for stream-gaging stations gives the
discharge corresponding to the daily mean gage height unless
there are large or rapid changes in the discharge during a
day, For days having large or rapid changes, discharge for
the day is computed by averaging the mean discharge for
several parts of a day. For digital recorders, the daily
mean discharge is always the average of the discharges at
each punched reading. .
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The monthly summary is given below the daily table,

For stream-gaging stations the line headed "TOTAL" gives the
sum of the daily figures. The line headed "MEAN" gives the
average flow in cubic feet per second during the month. The
lines headed "MAX," and "MIN," give the maximum and minimum
daily discharges, respectively, for the month. Discharge
for the month is also expressed in acre-feet (line headed
”AC—FT") .

In the yearly summary below the monthly summary, the
figures of maximum are the maximum daily discharges for the
calendar and water years; likewise, the minimums in this
summary are minimum daily discharges.

Peak discharges and their times of occurrence and
corresponding gage heights for many stations are listed below
the yearly summary, All independent peaks above the selected
base are given, The base discharge, which is given in
parentheses, is selected so that an average of about three
peaks a year can be presented. Peak discharges are not
published for any canals, ditches, drains, or for any stream
for which the peaks are subject to substantial control by
man, Time of day is expressed in 24-hour local standard
time; for example, 12:30 a.m., is 0030, 1:30 p.m. is 1330,

In a general footnote, introduced by the word "NOTE,"
certain periods are indicated for which the discharge is
computed or estimated by special methods because of no gage-
height record, backwater from various sources, or other
unusual conditions. Periods of no gage-height record are
indicated if the period is continuous for a month or more or
includes the maximum discharge for the year, Periods of
backwater from an unusual source, of indefinite stage-
discharge relation, or of any other unusual condition at the
gage are indicated only if they are a month or more in length
and the accuracy of the records is affected. The methods
used in computing discharge for various unusual conditions
have been explained in preceding paragraphs.

Accuracy of data

The accuracy of discharge data depends primarily on
(1) the stability of the stage-discharge relation, or if the
control is unstable, the frequency of discharge measurements,
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and (2) the accuracy of observations of stage, measurements
of discharge, and interpretation of records,

The station description under "REMARKS" states the
degree of accuracy of the records. "Excellent" means that
about 95 percent of the daily discharges is within 5 percent;
"good" within 10 percent; and "fair" within 15 percent,
"Poor" means that daily discharges have less than "fair"
accuracy.

Figures of daily mean discharge in this report are

shown to the nearest hundredth of a cubic foot per second for
discharges of less than 1 cfs; to tenths between 1,0 and

10 cfs; to whole numbers between 10 and 1,000 cfs; and to

3 significant figures above 1,000 cfs. The number of signi-
ficant figures used is based solely on the magnitude of the
figure, The same rounding rules apply to discharge figures
listed for partial-record stations and miscellaneous sites.

Discharge at many stations, as indicated by the monthly
mean, may not reflect natural runoff due to the effects of
diversions, comsumptive use, regulation, evaporation or
other factors.

Publications

In each water-supply paper entitled, "Surface Water
Supply of the United States" there is a list of numbers of
preceding water-supply papers containing streamflow informa-
tion for the area covered by that report. 1In addition,
there is a list of numbers of water-supply papers containing
detailed information on major floods in the area. Records
for stations in Hawaii and other Pacific areas for the
period October 1959 to September 1965 are in Water-Supply
Paper 1937,

Two series of summary reports entitled, "Compilation of
Records of Surface Waters of the United States"™ have been
published; the first series covers the entire period of
record through September 1950 (June 1950 for Hawaii) and the
second series covers the period October 1950 to Septem-
ber 1960 (July 1950 to June 1960 for Hawaii and other Pacific
areas), These reports contain summaries of monthly and
annual discharge and monthend storage for all previously
published records, as well as some records not contained in
the annual series of water-supply papers. All records were
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reexamined and revised where warranted. Estimates of dis-
charge were made to fill short gaps whenever practical. The
yearly summary table for each gaging station lists the num-
bers of the water-supply papers in which daily records were
published for that station. Records for stations in Hawaill
and other Pacific areas are compiled in Water-Supply

Paper 1319 through June 1950, and in 1739 and 1851 for

July 1950 to June 1960.

Special reports on major floods or droughts or of other
hydrologic studies for the area have been issued in pub-
lications other than water-supply papers. Information rela-
tive to these reports may be obtained from the district
office.

Other Data Available

pata collected at partial-record gtations and at
miscellaneous sites are given in three tables at the end of
the surface-water records in this report, The first is a
table of discharge measurements at low-flow partial-record
stations, the second is a table of annual maximum stage and
discharge at crest-stage stations, and the third is a table
of discharge measurements of miscellaneous sites, Data for
crest—stage partial-record stations in the State of Hawaiil
are not included in this report. They are included in an
annual progress report entitled "An Investigation of Floods
in Hawaii," copies of which may be obtained from the
district office.

Information of a more detailed nature than that pub-
1ished for most of the gaging stations, such as discharge
measurements, gage-height records, and rating tables, is on
file in the district office. Also, most gaging-station
records are available 1in computer-usable form and many
statistical analyses have been made,
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WATER QUALITY RECORDS

Collection and examination of data

Water samples for analyses usually are collected at or
near gaging stations. The discharge records at these
stations are used in conjunction with the computations of the
chemical constituents and sediment loads in this report,

Descriptive statements are given for water-quality
stations located at or near streamflow stations. Given are
location, drainage area, periods of record for the various
water-quality data, extremes of pertinent data, and general
remarks, in a format similar to that used for streamflow
gaging stations,

Data on the quality of surface water were collected
daily at some sites and less frequently at others. Water-
quality information is presented for chemical quality,
microbiological, water temperature, and fluvial sediment,
Chemical quality includes concentrations of individual
dissolved constituents and certain properties or charac-
teristics such as hardness, sodium adsorption ratio, specific
conductance, and pH. Microbiological information includes
quantitative identification of certain bacteriological
indicator organisms, Water-temperature data represent once-
daily observations, Fluvial-sediment information is given
for suspended-sediment discharges and concentrations and for
particle-size distribution of suspended gediment and bed
material,

Prior to the 1968 water year, data for chemical consti-
tuents and concentration of suspended sediment were reported
in parts per million (ppm) and water temperatures were
reported in degrees Fahrenheit (°F). 1In October 1967 the
U.S. Geological Survey began to use the metric system; data
for chemical constituents and concentrations of suspended
sediment are now reported in milligrams per liter (mg/l) and
water femperatures are given in degrees Celsius (centigrade,
°C). 1In waters with a density of 1.000 g/ml (grams per
milliliter), parts per million and milligrams per liter can
be considered equal. 1In waters with a density greater than
1.000 g/ml, values in parts per million should bhe multiplied

by the density to convert to milligrams per liter. To convert

temperatures in degrees Fahrenheit to degrees Celsius, see
table 3 on the following page,
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In October 1968, the Geological Survey began reporting
many of the chemical constituents as well as the minor
elements in micrograms per liter instead of milligrams per
liter, (See '"Definition of Terms," p, 3.)

Solutes

The methods of collecting and analyzing water samples
for determining the kinds and concentrations of solutes are
described by Brown, Skougstad, and Fishman (1970), One
sample can define adequately the water quality at a given
time 1f the mixture of solutes throughout the stream cross
section 1is homogeneous, However, the concentration of
solutes at different locations in the cross section may vary
widely with different rates of water di scharge, depending on
the source of material and the turbulence and mixing of the
stream. Some streams must be sampled at several verticals
across the channel to determine accurately the solute load,

Table 3,~-Degrees Celsius (°C) to degrees Fahrenheit (°F)
(Temperature reported to nearest 0.5°C)

°C °F °c °F °C °F °c °F °c T
0.0 32 10.0 50 20,0 68 30.0 86 40,0 104

.95 33 10,5 51 20,5 69 30.5 87 40.5 105
1.0 34 11,0 52 21,0 70 31,0 88 41,0 106
1.5 35 11.5 53 21,5 71 31.5 89 41,5 107
2.0 36 12.0 54 22,0 72 32.0 20 42,0 108
2.5 36 12.5 54 22,5 72 32.5 20 42,5 108
3.0 37 13.0 55 23.0 73 33.0 91 43.0 109
3.5 38 13.5 56 23.5 74 33.5 92 43.5 110
4,0 39 14,0 57 24,0 74 34,0 93 44,0 111
4.5 40 14.5 58 24,5 175 34,5 94 44,5 112
5.0 41 15.0 59 25.0 77 35.0 95 45,0 113
5.5 42 15.5 60 25.5 78 35.5 96 45.5 114
6.0 43 16,0 61 26,0 79 36,0 97 46,0 115
6.5 44 16,5 62 26,5 80 36.5 98 46,5 116
7.0 45 17.0 63 27,0 81 37.0 99 47.0 117
7.5 45 17.5 63 27,5 81 37.5 99 47.5 117
8,0 46 18,0 64 28,0 82 38,0 100 48.0 118
8.5 47 18.5 65 28.5 83 38.5 101 48,5 119
2.0 48 19.0 66 29.0 84 39.0 102 49,0 120
9.5 49 19.5 67 29.5 85 39.5 103 49,5 121

C=25/9 (°F - 32) or °F = 9/5 (°C)+ 32.
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?emperature

Water temperatures are measured at most of the water~
quality stations, TFor daily statioms, the water tempera-
tures are taken about the same time each day when sample is
collected. Large streams have a small diurnal temperature
change while small, shallow streams may have a daily range
of several sdegrees and may follow closely the changes in
air temperature,

Sedimen@

[A—

Suspended~sediment concentrations are determined from
samples collected by using depth-integrating samplers.
Samples usually are obtained at several verticals in the
cross section, or a single sample may be obtained at a fixed
point and a coefficient applied to determine the mean concen-
tration in the cross sections.

During periods of rapidly changing flow or rapidly
changing concentration, samples may have been collected more
frequently (twice daily or, in some instances, hourly). The
published sediment discharges for days of rapidly changing
flow or concentration were computed by the sub-divided day
method (time-discharge weighted average). Therefore, for
those days when the published sediment discharge value
differs from the value computed as the product of discharge
times mean concentration times 0.0027, the reader can assume
that the sediment discharge for that day was computed by the
sub-divided day method. For periods when no samples are col-
lected, daily loads of suspended sediment are estimated on the
basis of water discharge, sediment concentrations observed
immediately before and after the periods, and suspended-
sediment loads for other periods of similar discharge.

At other stations, suspended-sediment samples are
collected periodically at many verticals in the stream cross
section. Although data collected periodically may represent
conditions only at the time of observation, such data are
useful in establishing seasonal relations between quality
and streamflow in predicting long-term sediment~discharge
characteristics of the stream,

In addition to the records of the quantities of sus-
pended sediment, records of periodic measurements of the
particle-size distribution of the suspended sediment and bed

material are included.
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Publications

The annual series of water-supply papers that contain
information on quality of surface waters in Hawaii and other
Pacific areas are listed below,

Water WSP Water WsSP Water WSP
year No, year No, year No.

1964 1966 1967 2016 1969 A2150
1965 1966 1968 2016 1970 A2160
1966 1996

A In preparation,
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PART 1. SURFACE WATER RECORDS







GAGING-STATION RECORDS 11
HAWATT, TSLAND OF KaAUAI
16010000 Kawaikoi Stream near Waimeca,

LOCATION, --Lat 22°08'09", long 159°37'22", on Left bank 0.2 mile upstrean from Kokee-Mohihi Road crossing,
2.5 miles east of Kokee Lodge, and 12,5 miles north of Waimea,

DRAINAGE AREA.--3.95 sq mi.

PERIOD OF RECORD,--April 1909 to Qctober 1912, Decenber 1912 to March 1913, May 1913 to June 1515, August 1915
to May 1916, July to December 1916, July 1919 to current year, Monthly discharge only for some periods,
published in WSP 1319,

GAGE.--Water-stage recorder and concrete control, Altitude of gage is 3,420 ft (by baremeter). Prior to
May 26, 1910, nonrecording gage at site 300 ft downstream at different datun.

AVERAGE D1SCHARGE,--55 years (1911-12, 1913-14, 1919-72), 34,9 cfs {25,290 acre-ft per year]).
EXTREMES, - -Curvent year: Maximum discharge, 2,110 cfs Mar, 2 (gage height, §.0% ft), from rating curve ex-
tended as explained below; minimum, 3,0 cfs Sept. 24,

Period of record: Maximum discharge, 11,300 cfs Jan, 13, 1947 (gage height, 15.33 ft}, from rating
curve extended above 470 cfs on basis of slope-area measurenents at gage heights 12,12 and 13.43 ft; nini-
mum, 1,14 cfs Sept, 21, 22, 1953,

REMARKS.--Records good, No diversion sbove station,

REVISIONS (FISCAL YEARS).--WSP 555: 1920-21. WSP 1185: 1914-17 (M), 1920-38(M), 1940-43(M), 194701,
WSP 171%: 1912, 1921-25, 1927-32, 1936. WSP 2137; Drainage area,

DISCHARGE, IN CUBIC FEET PER SECCKND, WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

CAY GCT NOY DEC JAN FER MAR APR HAY JUN Jul AUG SEP

1 12 T.9 5.6 13 28 19 T.6 11 TG 5:C 11 68

2 12 5.9 5.6 16 18 328 1.2 20 6.G Ga4 B.6 0

3 T2 5.6 5.4 7.6 14 BT 29 11 8.2 Tt Tek 35

4 7.2 5.0 h.2 643 245 EX 29 9.3 11 5.9 L] 197

5 5.4 4.6 Byl 19 2C3 53 12 B.5 B.1 4,7 5.4 24

] 4,5 446 4.8 16 68 EY. it 8.2 644 3.5 4.8 16

T 4.1 Gotr 4.6 T+6 33 114 11 8.6 5.7 19 4ah 13

8 3.9 BL:| 4.6 L4 26 31 8.3 9.1 5.6 33 442 11

9 3.8 L 4ets 7.9 23 22 46 8.2 &.4 21 54 T4
1c 1.6 99 6413 5.6 L24 19 a8 Teb 9.9 11 T.9 6.5
11 3.3 31 19 4u B 25 16 17 7.3 .3 8.3 12 5,8
12 3.5 24 22 bl 23 15 10 Tel 648 6.3 T.9 5.2
13 3.3 22 fi.h 4.1 18 13 4,3 7.0 6.5 14 5.8 4.8
14 3.3 138 125 3.8 i6 12 221 Tet 5.7 21 6.1 4.5
15 3.2 B.1 135 3.6 13 11 89 11 5l a5 4ol 5.8
16 1,2 8.1 39 3.5 12 11 -3} 8.0 F.4 13 Lel 15
ir 3.1 Qa7 53 3.2 12 19 26 5.9 6T et 3.6 5.9
18 44 Gal 122 1,2 198 gt 15 Gott 7.3 8.1 4 ail 4.8
19 k5 5.9 145 3.2 40 9.4 24 6.1 13 T.7 God deh
27 T.2 T.6 34 3.2 29 8.8 17 5.9 &.0 17 4.0 4.5
21 5.8 38 22 3.1 19 8.3 14 6.3 6.3 15 45 4.2
22 6.1 13 15 3.1 90 4.6 13 Tett 11 9.6 9.0 3.9
23 2.8 et 12 173 58 14 12 6,8 17 6.7 24 3.8
24 13 B.3 1l 34 28 9.4 11 1.3 B.1 5.8 2G 3.5
25 T.& 41 Fu b 1B 51 8.1 11 6.4 11 Seb da1 3.3
26 T 15 T.6 1i7 29 7.6 16 5.8 12 5.0 8.6 3.2
27 11 9.1 1% 146 19 T.6 10 5.5 14 4,7 11 3.2
28 6.5 Ted 21 29 16 T.6 1 5.4 39 5.2 5.8 3.5
29 6.3 6.5 23 13 60 21 1c 14 19 24 445 3.6
ac 25 6.1 22 29 - -- 18 12 11 Tt 18 3l 4,5
a1 I i uimtuind 12 5¢ 0 eeewae T et 4,7 —---—- 2.6 | 5 i
TOTAL 266.2 513.B 915.7 TB3,.9 1,538 1,037.4 912.4 25846 295.7 413.7 3G8.5 495.3
MEAN 8.59 iT.1 2945 2543 53.C 33,5 30.4 .34 9. 86 3.3 9.95 16.5
MAX 44 99 145 173 245 328 221 25 a9 £S5 45 197
MEN 3.1 44k 4ab 3.t 12 Teb Te2 Sett 5.1 3.5 3.6 3,2

CAL YR 1971 TOTAL §i72,871.1 HEAN 29.8 KAX 414 MIN 2.1 AC-FT 21,560
WTR YR 1972 TCTAL 7,739,2 HEAN 21.1 MAX 328 MIN 3.1 AC-FT 15,350

PEAX DISCHARGE (BASE, 2,100 CFS8).--Mar. 2 (1600} 2,110 c<fs (8.09 ft),




42 HAWATI, ISLAND OF KAUAI
16014000 Kokee ditch near Waimea

LOCATION,--Lat 22°06'42", long 159°40'43", on left bank, 0.3 mile west of Highway 55, 1.9 niles south of Kokee
Lodge, and 10.5 miles north of Waimea,

PERIOD OF RECORD,--September 1920 to current year.
Altitude of gage is 3,310 ft (by barometer),

GAGE,--Water-stage rvecorder and suppressed weir, Prior to July i,

1962, at datum 0,07 ft higher,
AVERAGE DISCHARGE.--46 years, 24.2 cfs (17,530 acre-ft per year},
EXTREMES.--Period of record: Maximum daily discharge, 105 cfs Dec, 2, 1929, Mar, 4, 1933; no flow at times.

REMARKS, --Records good. Ditch diverts at altitude 3,400 fFt from Mohihi Stream and all streams west which are
tributary to Waimea River, for irrigation in vicinity of Kekaha,

JISCHAKLE s IH CUBIC FEET PER SECUNMDs dATER YEAK OCTUBER 1971 TO SEPTE4BER 1972

DAy ney HOY UFC JAN FtA 4AR APR MAY JUN JuL AUG SEP
1 B9 12 St bad a2 449 22 24 13 12 i3 L]
2 13 7.9 56l 16 29 16 23 3z 12 10 11 38
3 Y& by 2.l Bah I3 13 28 23 15 12 8.9 27
4 Ta4 St 4.4 H.H 55 1o 49 2c 149 1} 7.9 -1}
5 Eath a4,y L] 15 a7 ze 28 20 i et 6eT 3t
& TR 5.l tad ) [1:] a3 25 | 2% 12 7.9 5.0 27
7 4eh waf 4.2 14 54 57 26 o 11 14 S.6 16
3] s 2y 442 2N 445 Gy 2c 19 11 40 S.1 19
9 4,2 b4 45eb 16 ug 34 36 14 11 29 5.6 i2
v 3B S G LTY4 11 TG G iz 17 15 19 9.2 9.6
11 3.4 4 1% .4 46 5 33 11 15 15 12 B.2
12 Y 2b cu 3.4 34 44 24 le 13 13 9.2 T.4
13 1.6 2q 11 Ta9 33 4h 20 16 12 i4 T2 &, 7
14 3.6 la ch T.2 KTH 4¢ 55 1a 1 30 Tat 6.2
15 Jdea 1 29 LTS 2t L34 91 2U 9.6 514 6.0 6.5
16 3.2 Fak ) 6.9 24 3G a1 17 13 2e 5.1 24
17 3.7 7.9 26 bed 23 39 33 15 k1l 14 %5 10
18 15 baod 14 H.6 %] 34 24 14 1o iz 5.1 Ta9
149 3] bye 1é 645 uy 3 14 13 16 11 6.7 6.5
20 10 a7 13 5.h 42 3u 20 13 13 s 13 bHa2

.

21 Ta4 °g 19 5.3 33 25 18 13 N 19 53 6.0
22 Al 17 1z bel 70 24 15 1n 12 12 18 5,3
23 Tel 11 1 32 Tn 44 13 14 23 G.2 29 49
24 14 G 9 14 35 a4 29 23 14 13 4,2 29 4aT
2h 2yt 36 17 29 69 26 24 13 14 Ted 11 445
26 Tavw 23 1a [ b4 24 2t 1z ié 6,9 166 443
v la 1z 1e HD 40 24 24 11 17 £.5 i5 ba
28 8.2 LS 21 43 34 23 26 11 36 £.5 7.9 4¢3
29 Ten Tat 2u 42 b4 43 25 17 31 21 640 4,5
3¢ 29 - 17 41 m-=—e- G4 26 19 15 23 22 541
31 21 mmmeue S 55 seses- 2 eme—ua 15  ==a=wa 13 29 mesmanw

TOTAL 270, 7 595.72 40843 w4543 13 3% 1:08% 981 523 44146 494 .0 382.7 41340

HEAN B.v9 1644 13.2 2048 48,1 3444 32.7 1.y 14417 15.9 12.3 13.8

HAX 31 ha 29 40 87 57 91 Kr 36 50 53 &6

MIN a.. 4a7 442 Se1 23 13 13 11 b 6.5 4,5 4e2

AC~FT 553 15004 glag is780 2+ 7710 2s090 1+950 14040 876 980 759 al9

CAL Yr 1971 TUTAL HB«OBY,Yd MEAN 22.7 MAL TY HIN 0 AC-FT 164050

WTR YR 1972 TJOTAL 7s523.8 HEAN 2048 MAN 91 MIN 3.2 AC-FT 144920




HAWATT, ISLAND OF KAUAI 43
16019000 Waialae Stream at altitude 3,820 ft, near Waimea

LOCATION. --Lat 22°05'20”, long 158°34'18", on left bank 5.0 miles northeast of mouth, 6.4 miles southeast of
Kokee Lodge, and 11 miles northeast of Wainea,

DRAINAGE AREA,--1.79 sq mi,

PERTOD OF RECORD.--January 1920 to July 1932, June 1952 to current year, Prior to July 1954, published as
Waialae River at altitude 3,700 £ft, near Waimea,

GAGE, --Water-stage recorder. Altitude of gage is 3,820 ft (from topograzphic map],
AVERAGE D1SCHARGE.--31 years (1920-31, 1952-72)}, 22.4 cfs (16,230 acre-ft per year}.
EXTREMES, - -Current year: Maximum discharge, 1,880 cfs Dec, 19 (gage height, 5.39 ft); mininum, 1.4 cfs Aug, 17.
Period of tecord: Maximum discharge, 4,530 cfs Jan, 16, 1921 (gage height, 8,44 £t), from rating curve
extended above 1,100 cfs on basis of slope-area measurenent at gage height 4,60 £t; ninimum, 0.9% cfs
May 17, 18, May 30 to June 2, 1966.

REMARKS. - -Records fair. No diversion above station, Records of chenical analyses for the water year 1972 are
published in Part 2 of this report.

REVISIONS (FISCAL YEARS),--WSP 1937: 1921, 1922-32(M), 1953(M), 1954, WSP 2137: Drainage area,

DISCHAHGEs 1% CURIC FEET PEn SECQONDs WATtR YEAR OCYOBER 1971 TG SEPTEMBER 1972

DAY uCcT NOV LEC JAN FEB MAH APR MAY U Jul AUG SEP
1 15 12 19 1a b9 74 2t S.2 BT 3.4 243 11
2 il 11 148 14 bl 262 2+4 4T J.6 12 24t 6.9
3 in 10 11 69 5.2 73 248 L XY 3.0 5.0 2.2 24
4 6.6 6.9 gl T.7 325 17 3.4 3.4 2.6 T.0 2.0 164
5 4.7 b G Tul 176 25 3.2 3.0 2.3 3.0 1.8 el
& kL S0 E 6.9 17 13 4at 3.2 2.2 2.2 1.9 6al
7 3.6 Toe Hab 50 1u 24 3.8 3.2 2.2 2.5 2.1 LT
B 3.6 d4 19 213 TeT 11 3.2 3eu 1.9 3.5 1.9 .4
9 Jen ’b +4 Hab 24 B.6 18 24t 241 4,0 1.4 2.4
ie 3.2 53 I+ - FL] 187 G.Y 26 2.6 2.3 20 1.7 244
11 J.2 2y 46 5.5 14 6.1 Ta2 2.6 241 25 1.7 2.2
12 d.2 22 27 4.7 14 S, S0 244 1.9 Se4 4.0 2al
13 3.0 16 42 4.2 249 5.0 40k Sab l.b 445 3.0 1.8
14 d.0 11 2iz2 3.4 lo anh 332 6.0 1.7 5.0 2,5 1.8
15 Farp] ~3 95 el Y] 4ad 188 Tal 1.7 35 1.8 23
16 2.4 11 39 .6 6.6 4.l &Y 4k 1.9 7.0 1.6 11
17 2.8 1v a9 3.8 G4 3.4 21 3.4 2.6 15 1o LYY
18 T2 15 24]) 3.6 3n d.0 206 Z.4 7.0 6.0 T4 344
19 548 20 96 3.2 1o 3.4 [4-1 244 &al 440 4,0 346
20 beo 14 21 3.0 25 3.2 11 3. G40 2.6 27 el
2l T2 28 lb 2.8 11 300 740 29 3.0 2.5 36 6.l
22 Ts2 14 12 2+6 224 3.7 12 7.2 15 2.3 Gatt 5.0
23 11 11 16 242 % 1z 8.6 14 TW0 2.2 3.6 3.4
24 i7 17 11 24 56 Seu 6.6 Ter S.4 2.2 3,0 2.8
25 17 103 del G 33 3.8 5.8 4ot 11 242 2.6 244
el 29 17 bat Bub 14 3o 5.5 3.2 4.0 2.1 2.3 2.2
27 11 11 e ar 10 3. a1 2ak 9.0 2.1 2.2 1.9
28 T.2 FeD £5H %] gl 3.0 H.2 Fat 5.6 2.0 1.9 4,0
29 2 A4 3u ERg+ 113 - [T 5.2 bett 2.2 1.8 5.2
30 ag Lo 2 9,H  ==-=-- 2.t T 7 8.1 3.0 2.4 2ah 5.5
a1 24  remm=-- 10 9.0  m=-ee- - PR 2.2 3.6 ——————
TOTAL 307.9 573:5 la%l3.0 LYB4.6 le4bH,.3 607.7 1y0G31.7 InT,.7 127.0 19647 140.3 3350
MEAN 9.93 19.1 4546 1B.9 5.0 19,0 3q.8 Sebl %423 6435 4,453 11.2
MAX L] 1v3 408 fae 325 26¢ 33z 24 15 35 36 164
MIN 248 9.l 6.4 2+6 S.7 2t Zatt 2a4 1.7 2. lo4 b
AC-FT 61l 1el4n 21B0¢ I»160 24910 1y21v 2+050 33 2h2 390 278 666

CAL YK 1971 TOGTAL l0sb93.5 HMEAN 29.3 MAK 490 MIN 2oa AC-FT 21210
W¥TR YR 1972 T0TAL 61928406 KEAN 19.0 HMAX 332 HIN la4 HC=-FT 13790

PEAK DISCHARGE (BASE, 1,300 CFS).--Dec, 19 (0700) 1,880 cfs (5,39 ft]; Mar, 2 (1600) 1,710 cfs (5,14 ft).

NOTE.--No gage-height record June 14 to Aug. 15.




44 HAWAIT, ISLAND OF KAUAT
16031000 Wwaimea River near Waimea

LOCATION,--Lat 21°59'02", long 159°39'46", on right bank 1.2 miles upstream from Makaweli River and 1.8 miles
north of Wainea,

DRATNAGE AREA.--57.8 sq mi.

PERIOD OF RECORD, --July 1910 to June 1518, July to October 1919, Nevember 1943 to September 1968, October 1869
to Septenber 1972 (discontinued as a continuous-record station; converted to a crest-stage partial-record
station}.

GAGE,--Water-stage recorder, Altitude of gage is 25 ft (by hand levels from mouth of Makaweli River)., Prior
to Oct, 5, 1911, nontecording gage at site 1l mile downstrean at different datum, Oct, 5, 1911, to COct, 31,
1919, nonrecording gage at present site at different datun,

AVERAGE DISCHARGE, --34 years (1%810-17, 1944-68, 1969-72), 135 cfs (97,810 acre-ft per year),

EXTREMES.--Current year: HMaximum discharge, 9,240 cfs Mar, 2 {gage height, 11,29 ft), from rating curve ox-
tended above 3,000 cfs on basis of slope-area measurement at gage height 18,7 ft; minimum, 1,0 cfs Nov, 18,
Aug, 8.

Period of record: Maxinmun discharge, 37,100 cfs Feb, 7, 1949 (gage height, 19,3 ft}, from rating curve
extended above 5,200 cfs on basis of slope-area measurements at gage heights 16,28 and 18,7 ft; practically
no flow occasionally owing to upstrean diversions,

Flood of Nov. 29, 1968, which destroyed the station, reached a stage of 16,50 ft, from floodmarks (dis-
charge, 25,800 cfs, from rating curve extended as explained above),

REMARKS, --Records good. Several upstreanm diversions for power and irrigation, Records of chemical analyses f
the water year 1972 are published in Part 2 of this report,

OISCHARGEy IN CUBIC FEET PER SECONDy WATER YEAR OCTOBER 1971 TO SEPTEMBER 1972

ar

CAY neY Nav NEC JAN FEB MAR APR BAY JUN JUL AUG SEP
1 4.6 19 3.1 34 39 526 13 g 13 5.9 3.6 23
2 T, 4.9 3.7 T8 42 2,92¢C 13 k1 11 5.9 3.1 5
3 .9 Gl | 34 12 1,560 15 26 9.2 SeT 3.4 4.1
4 4.6 3.6 3.3 6 Ly449 558 15 25 T.3 5.9 3.1 Bo4
5 4.4 1.3 245 16 15360 406 14 26 T3 5.7 2.8 38
3 5.2 5.9 2.6 18 346 412 14 16 T.0 5.9 2.B 5.2
7 4.9 2.0 2.8 15 177 B4T 16 15 T.0 5.7 2.8 4.1
3 4.9 15 1.9 168 120 426G 13 15 Ta0 6.6 2.5 4.1
9 5.2 57 47 47 2461 335 i5 14 7.3 8.5 3.0 3.1
1N I 44 35 55 9.6 915 254 120 13 B.1 9.2 3.0 3.4
11 5.7 156 12 6.2 252 223 43 13 9.6 349 3.1 2.8
12 4.3 23 54 6,2 195 E97 16 13 6.6 b4 3.4 2.6
13 5.9 28 11 1.7 L99 182 12 14 Tal L] 3e4 2.6
L4 5.7 T2 725 T2 179 179 2,390 17 Te3 41 3.9 2.6
k5 BT 17 604 Tat &2 175 1,619 i9 T3 i0é 3.6 11
la a7 ] 21 B.1 47 159 1,320 i4 T.3 25 4.1 T4
17 5T 3.1 272 8.5 41 L4 407 8.9 Ta7 2.8 3.9 T.7
Le 54 2.5 1,130 21 ELE! 143 843 2,1 8,1 2.3 3.6 2.6
19 T 14 14 B&C 5.7 142 139 375 8.1 12 2.2 5.2 3.1
24 T.1 T 429 449 127 ar 114 B.l 10 2.0 3.9 3.1
21 4.1 29 151 4.6 101 52 88 19 T.3 2.3 B5 3.4
22 3.6 ie o7 5.2 825 24 81 39 8.5 2.6 Le 3.9
43 1.4 3.t 61 1:540 1,15¢0 46 T8 8.9 8.5 245 245 3.6
24 5.9 2.5 16 456 465 a5 58 21 7.3 243 2.2 3.3
25 B.1 171 67 132 525 22 49 10 7.3 2.2 3.3 3.3
24 23 63 41 99 317 2¢ 46 1c 9.2 2.0 3.3 3.1
27 34 Ii 14 385 185 19 55 9.2 9.2 3.0 3.4 3.0
22 5.7 2.4 94 1oe 131 L6 4n 9.2 8.9 3.0 2.6 3.0
29 21 2.3 94 69 518 L4 4l 9.6 21 3.0 2.5 4ab
3. 110 2.6 Bl T6 16 42 i2 8.9 3.3 2,8 bath
33 L= ik 6l 162 l4  wrmwwe- 15 —---——- 4.9 5.4 ——————
TGTAL 522.8 313.5 6p442.2 3,492.7 10,614 10.289 T2+957 505.1 263,9 297.9 197.2 874,7
YEAN 1A.9 27.1 2358 113 366 33z 265 16.3 8.80 F.61 6.36 29.2
AR 112 171 1,865 1,548 144 2,920 22390 39 21 106 85 564
M1y 3.4 2.3 2.5 4ol 41 14 12 2,1 6,6 2.0 242 246

CAL YR 1971 TOTAL 49,526.4 HFEAN 136 HAX 2,7HS HIN 2,3 AC-FT 98,240
WTR YR 1972 TOTAL 42,273.8 HKEAN 115 HKAYX 2,92¢ KIN 2.2 AC-FT 83,840

FEAK DISCHARGT (BASE, 8,700 CFS).--Mar, 2 (1700} 9,240 cfs (11,29 ft),




HAWATT, ISLAND OF KAUAT
16036000 Makaweli River near Waimea

LOCATION.--Lat 21°58'31", long 159°38°55", on left bank 0.7 mile upstrean from mouth and 1.9 niles northeast
of Waimea.

DRAINAGE AREA,--26.0 sq mi,

PERIOD OF RECORD,--July 1943 to current year, Records for October 1911 to June 1917 at site 0.2 mile down-
stream not equivalent owing to intervening diversion,

GAGE.--Water-stage recorder. Datum of gage is 18,2 ft above mean sea level (by stadia survey)., Prior to
June 16, 1959, at datum 1,00 ft higher.

AVERAGE DISCHARGE, --29 years, 89.6 cfs (64,920 acre-ft per year).
EXTREMES, --Current year: Maximum discharge, 9,120 cfs Dec, 19 (gage height, 9,56 ft), from rating curve ex-
tended as explained below; mininum, 10 cfs Oct, 15-17,
Period of record: Maximum discharge, 15,900 cfs Apr, 15, 1963 (gage height, 12,25 ft), from rating curve
extended above 3,200 cfs on basis of slope-area measurement at gage height 10.65 ft; nininum, 3,15 cfs
July 19, 1951,

REMARKS. --Records good except those for period of no gage-height record, which are poor. Olokele ditch diverts
all low flow from Olokele River 9 miles above station For irrigation in vicinity of Makaweli,

REVIS10NS.--WSP 2137: Drainage area,

NISCHARGE s [% CUBIC FEET PR ScCUNUD. #alEr YEAW GCTObER 1971 10 SEPTEMSER 1572

45

Day ecT Hov NEC JAN Ftd MArt APH MAY JUN JuL AUG SEP
1 33 k1] 32 122 39 421 39 34 F) 19 21 Si
2 22 2% de 130 s 102y 340 29 22 2 2z 27
a 14 el zd 74 33 577 as 29 20 28 20 15
[ i6 15 27 134 vh4 23d 24 28 19 44 18 4491
5 ia 14 19 78 70l 2 26 27 18 19 16 37
[ 12 14 Y EE] Lan 136 31 25 18 14 16 34
T 12 2y 4y 273 Hé Zle I4 a2 1s 16 18 24
A 12 73 Sa all Y9 ids 24 2o 17 23 16 21
9 12 =1 12h 190 Tha 1l 152 23 17 25 15 19
in ¢ Y9 HY 121 Tag gy 99 22 22 12u 15 23
11 12 91 130 111 146 34 39 22 18 a2 14 17
e ly he 97 Y4 130 Ho 33 e 17 33 40 it
13 1z 3t &2 58 168 a3 24 Tul 16 29 27 ih
Y4 L1 2o 512 Ho 11z 93 14010 77 16 30 26 15
15 14 "l 3T k] T3 [-3=] 1+120 ST 15 190 14 49
ib 1 2n 11 Ho 2% 4y 735 e 15 45 14 73
17 i kL 124 Sy 46 4.3 355 21 | 9u 14 27
18 e 1] ity 14lbu L] 103 4y 915 sl 43 40 SH 23
1v 2R 32 Paithl U4 104 31 381 24 349 33 18 21
20 24 2o 39 iz Juz 30 209 249 19 27 a0 19
21 26 Lia 174 35 b 34 171 1a7 16 24 157 19
22 21 oY 153 2 543 34 176 43 84 2¢ 29 i9
23 249 24 194 1¢140 =27 7 118 52 4¢ 20 17 1
24 30 £h i) 239 254 349 92 a5 a5 210 14 t6
25 an 4rid I 1493 a1V kLS 58 24 62 20 12 16
26 11+ Ty %] 73 132 3¢ 43 149 44 20 12 15
27 a7 3k LrH Hhb lu? 33 44 14 26 20 12 15
i iy 2t 163 =4 Yy e 43 21 31 2U 12 46
29 4qf na 17n 48 41d 31 St 44 d4 21 12 2e
30 12n 47 lag 4h === du 50 31 18 2¢ 14 4
31 69  —m-=~- b4 4y meemrow Ll ] o 20 14  —a-==-
TOTAL Y6 1vBHY fylud eyt dh Ta15 4,281 hybHl Iv1Ab ble 1+258 iy8 14234
ME AR 29,2 EL ] a2 143 2ag 148 21 37.b 2649 40,6 254 4141
MAX 1260 GHa ERYLY] 14140 Yr4 1s420 1010 ta? GH] 190 157 491
MIN iv la 19 iz 33 36 24 1u 15 14 12 15
AC-FT IR LT 39390 1aa 104 Al 13«910 Hadwy 134450 ¢v3lu [RY-141) 2+50u 1+H60 Prabi
Cal TR 1471 TOTAL %3903 aran 1ed MAK A040 HMiN U AC=FT B7«0uy
WTR Yi Ly?2 TaTAL 3tedo? sEEN LOg AL ZaUbD) AiMo LG al-FT Tasll0
PEAK DISCHARGE [BASE, 4,700 CF5} NOTE,--No gage-height record July 12
to Aug. 11,
DATE TIME Ga Ho DISCHARGE DATE TIME G H. DISCHARGE
12-19 1400 9,56 9,120 4-14 1000 7.61 5,500

3- 2 1700 7.43 5,210




46 HAWAIT, ISLAND OF KAUAI
16045000 Hanapepe River below Manuahi Stream, near Eleele

LOCATION,--Lat 21°57729", long 159°33'13", on left bank 200 ft downstream from Manuahi Stream and 4 miles north-
east of Eleele,

DRAINAGE AREA,--18.5 sq mi,

PERIOD OF RECORD,--July 1917 to January 1921, December 1926 te current year, Prior to July 1952, published as
"at Koula, near Eleele." Recerds for August 1910 to December 1916 at site 0.5 mile upstream not equivalent
owing to intervening inflow,

GAGE.--Water-stage recorder. Datum of gage is 222 ft above mean sea level {by stadia survey), July 1, 1917,
to Jan, 22, 1921, nonrecording gage and Dec, 16, 1924, to Junes 30, 1951, water-stage recorder, at same site
at datum 1,00 ft higher,

AVERAGE DISCHARGE,--48 years (1917-20, 1927-72), 87,4 cfs (63,320 acre-ft per year),

CXTREMES, --Current year: Maxinum discharge, 9,960 cfs Dec, 18 (gage height, 9,12 ft); mininum, 16 cfs May 19,
20, 27, 28.
"Period of record: Maximum discharge, 39,000 cfs Apr, 15, 1963 (gage height, 14,87 £t), from rating curve
cxtended above 7,600 cfs on basis of slope-area measurement of peak flow; minimum, 5,1 cfs May 21, 1954,

REMARKS, --Records good, Hanapepe ditch diverts 3 miles above station for irrigation in vicinity of Makaweli,
Records of chemical analyses for the water year 1972 are published in Part 2 of this report,

REVISIONS (FISCAL YEARS),--WSP 740: 1931, WSP 1719: 1929-31(M). WSP 1937; 1918, 1919(M), 1920, 1921(M),

1527-28(M), 1930, 1936-37 (M), 1941(P), 1943-46(P), 1947 (M), 1948-52(P), 1955(M), 1956-57(P), 1858(M),
1960(M)., WSP 2137: Drainage area,

DISCHARGE, IH CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1971 TO SEPTEMBER 1972

DAY ocT Ny DEC JAH FEB HAR APR HAY JUN Juib AUG SEP
1 45 35 36 167 25 120 22 24 20 2t 28 29

2 29 az 99 132 23 484 23 23 19 62 28 28

3 24 26 4 102 23 224 28 3l 17 25 27 5

4 23 22 27 179 533 LK) 26 23 17 34 26 605

5 23 21 23 i13 294 B0 23 20 17 20 25 49

& 22 20 a7 95 55 57 48 20 17 20 25 15

1 22 28 30 178 as T4 3B 20 20 23 27 EX]

8 22 a4 LAt 3156 L 49 22 20 17 32 25 60

9 22 EL B2 138 142 41 192 19 17 27 25 44
10 22 95 67 113 484 L 948 19 18 113 24 27
11 21 B4 a3 97 78 as 28 19 18 i71 27 24
12 23 as 45 B9 57 32 25 T1 18 32 64 23
13 21 32 40 B4 58 31 24 102 18 29 40 24
14 21 438 374 78 37 47 14130 136 17 31 28 26
15 21 67 are ar 30 55 590 58 17 227 25 1]
16 20 29 227 81 27 32 518 23 19 49 24 52
17 21 40 121 177 26 29 144 19 20 109 24 EX
18 118 ag 1,190 100 27 27 3717 18 32 45 49 32
19 32 EL] 1,250 81 58 27 233 17 27 34 27 27
20 24 28 351 48 549 27 113 17 18 33 14 31
21 a0 114 200 24 58 27 93 104 17 20 187 29
22 23 32 148 23 674 27 98 23 235 27 a5 a5
23 25 26 155 992 498 56 45 42 T4 27 27 34
24 40 45 155 18% 161 27 a5 23 as 27 27 29
25 a3 514 122 128 122 25 29 19 44 27 25 29
26 144 134 102 100 61 24 28 17 55 27 24 26
27 47 58 219 87 45 25 27 17 30 27 24 26
28 29 34 202 54 41 25 29 19 26 28 24 49
29 47 28 231 390 53 24 36 39 28 29 24 27
a0 104 60 197 27 —mm 23 29 22 22 30 3l 33
31 60  mmemee 152 26 ————— 23  memmea 21 —meee- 27 a3 m————
TOTAL 14158 1,887 4453 4yl69 44310 1,896 4y272 1,046 949 14443 14105 1:621
HEAN 374 62,9 208 134 149 4la2 142 33,7 1.6 4645 35.6 54.0
MAX 144 514 1,250 992 574 404 1,130 136 235 227 187 405
HIN 20 20 23 23 23 23 22 17 17 20 24 23

AC-FT 24300 3,740 12,800 8,270 84550 34760 B,470 2,070 L2880 24860 25190 3,220

CAL YR 1971 TOTAL 37,320 HEAN 102 MAY 1,390 HIN 20 AC-FT 74,020
WIR YR 1972 TOTAL 30,309 HEAN 82,8 HAX 1,250 HIH 17 AC~FT 60,120

PEAX DISCHARGE (BASE+ 3,600 CF35}

DATE TIME G, H, DISCHARGE DATE TIME Ge Hy DISCHARGE
12-18 1500 9,12 9,960 3- 2 1700 6,37 3,900
2- 4 0800 7.11 5,170 4-14 10400 7.44 5,830

2-22 2230 7.00 4,950




HAWATI, ISLAND OF XAUAI 17
16052500 Lawai Stream near Keloa

LOCATION. --Lat 21°54'11*, long 159°30'21", on right bank at private road bridge, 0.9 mile upstream from mouth,
and 2.4 miles scuthwest of Koloa,

DRAINAGE AREA,--6.62 sq mi,

PERIOD QF RECORD,--Annual naximunm, water years 1962-63, July 1963 to September 1972 (discontinued as a contin-
uous-record station; converted to a crest-stage partial-tecerd station).

GAGE.--Water-stage recorder, Datum of gage is 37.0 Ft above mean sea level (by stadia survey). Apr, 24, 1962,
to June 30, 1963, crest-stage gage at same site and datum,

AVERAGE DISCHARGE.--9 years, 8.43 cfs (6,110 acre-ft per year),
EXTREMES. --Current year: Maximum discharge, 2,280 cfs Dec, 18 (gage height, 8,16 £t), from rating curve ex-
tended as explained below; minimum, 0,63 cfs Aug., 30.
Period of record: Maximum discharge, 3,540 cfs Mar, 14, 1963 (gage height, %.56 ft), from Tating curve
extended above 19D cfs on basis of slope-area measurements at gage heights 7.70 and 9.56 ft; minimum, 0.06
cfs Aug. 18, 1966.

REMARKS., - -Records good, Several diversions above station for iyrigation of sugarcane in vicinity of Lawai,
Records of chemical analyses for the water year 1972 are published in Part 2 of this report,

REVIS10NS.--%SP 2137: Drainage area,

DiSCHARGE, IN CUBIC FEET PER SECOND; WATER YEAR DCTOBER 1971 TO SEPTEMBER 1972

DAY ocT HOV DEC JAN FEB MAR APR HAY JUN JUL AUG SEP
1 1.1 1.6 EF) 5.7 7.1 6.2 3.5 8.0 5.1 2.5 1.2 +»30
2 1.0 l.4 2.0 3.6 6.5 T0 3.9 7.8 4.6 4.4 2.1 80
3 1.0 1.4 2.0 3.4 6.2 25 3.6 T.8 beb 3.9 1.3 35
4 .96 1.6 1.6 3.6 14 14 3.6 Tab Ge1 2.7 1.1 27
5 «91 1.4 1.5 344 L8 13 3,6 Tal 4.1 2.3 1.0 4.1
& + 96 1.2 2.0 3.2 944 12 445 6.7 3.9 2.5 +35 3.5
T 1.1 1.3 2.1 3.3 6.9 12 443 6.7 4.8 2. =95 3.6
B 91 2.1 B.6 4.2 5.3 9.8 3.4 6.9 4.1 2.4 1.1 3.0
9 .7 2.0 2.0 3.2 3.0 et 6.0 645 3.1 3.5 1.6 4.0
10 12 2.1 1.9 3.0 EL) 8.9 7.5 6.2 2.9 4.8 1.4 244
11 $17 2.7 1.6 2.9 9.6 B.9 4o Teb 2.7 48 1.2 2.1
12 -82 1.8 1.5 2.9 4.9 8.0 4e3 8.6 2.7 3.6 2.9 2.0
13 2.0 1.5 2.4 2,7 4.1 Tl baety 12 2.7 2.4 2.0 240
14 +96 1.4 5.5 2+6 4.0 5.1 121 22 2.8 2.5 1.7 1.9
15 1.4 1.4 6.8 3,5 3.5 544 105 13 3.1 6.3 l.2 443
16 .82 1.9 7.8 2.7 3.5 4.9 157 8.2 3.3 2.2 1.0 3.4
17 7 1.6 11 3.5 3.4 4.8 27 7.1 2.8 2.1 .50 2.2
18 6.3 1.8 367 2.9 4.1 bet 22 6.5 3.3 2,2 1.5 Z2.0
19 3.7 1.3 128 2.4 3.4 Gady 19 6.2 3.7 245 1.7 2.0
20 1.6 1.3 20 2.3 17 LYY 15 6.2 3.1 2.1 i.8 2.0
21 1.4 2.5 5.5 2.3 12 Gt 13 6.5 2.9 1.8 a7 2.1
22 1.0 3.8 bet 2.5 100 bats 14 b7 2.9 1.4 1.6 3.0
23 1.0 3.2 4.1 310 47 6.3 11 Tl 3.0 1.2 1.1 243
24 1.0 2.2 3.7 34 1] 4.5 10 6.2 3.1 1.2 « 95 2.0
25 2.0 5.2 3.4 20 11 4.1 10 49 3.4 1.2 90 2.0
26 4ot 2.9 3.1 15 6.0 4.l 9.6 4.9 3.7 1.2 «95 1.9
27 3.2 2.1 3.5 12 5.1 5.7 9.1 bett 3.5 L.1 1.1 1.6
28 1.7 1.8 3.7 10 4.8 6.2 8.9 hatt 3.2 1.2 1.0 1.7
29 2.5 1.8 4.5 9.1 4eb 449 4.9 5.2 1,2 1.2 «90 1.8
g 3.0 3.3 4e5 Be2  —wmm=- 3.7 8.4 5.4 2.9 1.2 1.1 1.6
31 21 mm——— 3.7 Tett  —mmm-- 3.6 m——— 44F m=mmem- 1,6 e95 mmeme-
TATAL 51.87 6l.6 622.8 495,5 360.4 289.4 62641 2293 103.0 76.8 45.85 F4.15
MEAN 1,67 2405 20.1 16.0 13.1 9,34 20.9 Ts40 3.43 2.48 L.48 .14
MAX 6.3 5.2 367 310 100 T0 157 22 5.1 6.3 6.7 27
HIH « 72 1.2 1.5 2.3 3.4 3.6 3.4 baty 2.7 1.1 » 30 «80
AC-FT 103 122 1,240 983 755 574 14240 455 204 152 91 187

GAL YR 1971 TOTAL 3,905.6% MEAN 10.7 HAX 422 HIN .62 AC-FT T,750
WTR YR 1972 TOTAL 3,076.77 HEAN B.41 HAX 367 HIN .72 AC=FT 6,100

PEAX D1SCHARGE (BASE, 1,200 CFS).--Dec, 18 (1900) 2,280 cfs (8,16 ft),




18 HAWATIT, TSLAND OF KAUATI

16060000 South Fork Wailua River near Lihue

LOCATION.~-Lat 22°02°'24", long 159°22758", on right bank 0.2 mile upstrean from Wailua Falls and 4,3 miles
north of Lihue,

DRAINAGE AREA,--22.4 sq mi.

PERIOD OF RECOWD, - -December 1911 to April 1%19, June 1%19 to March 1921, May 1921 to June 1957, August,
September 1957, November 1957 to February 1958, June 1958 to current year, Monthly discharge only Ffor
some periods, published in WSP 1319, Published as "above Waiehu Falls, near Lihue™ 1912-13,

GAGE.--Water-stage recorder, Altitude of gage is 240 ft (from topographic map), Prior to Nov, 18, 1918, at
site 0.3 pmile upstream at different datum, Nov, 18, 1918, to June 30, 1957, at site 10 ft downstream from
present site at datum 2.50 ft higher and July 1, 1957, to June 23, 1958, at present datum,

AVERAGE DISCHARGE.--55 years (1912-18, 191%-20, 1921-24, 1925-56, 1958-72}, 119 cfs (86,220 acre-ft per year),

EXTREMES, --Current year: Maximum discharge, 17,700 cfs Dec, 18 (gage height, 17,49 £t); mininum, 4,3 cfs

Sept, 25-28, 30,

Period of record: Maxinum discharge, 87,300 cfs Apr, 15, 1%63 (gage height, 22,90 ft), from rating

ctirve extended above 13,000 cfs on basis of slope-area measurement of peak flow; minimum, 1,09 cfs Sept, 21,

1953,

REMARKS, --Records good, Lihue and Hanamaulu ditches divert upstream for irrigation of sugarcane in vicinity
of Likue, Records of chemical analyses for the water year 1972 are published in Part 2 of this report,

REVISTONS (FISCAL YEARS).--WSP 1249: 1941-47(M}, 1948-51{P). WSP 1719: 1943-49, WSP 1937: 1958-60,

DISCHARGEY IN CUBIC FEET PER SECONus WATER YEAK DCTOBER 1971 TO SEPTEMBER tu72
DAY ocTy HOv DEC JAN FEB HAK APH MAY JUN JUL AUG SEP
1 14 va 50 153 Sy 411 6.4 33 .2 Tet 9,3 Ga2
F4 11 b4 LE] 130 1y 766 9.0 16 .2 klH 14 S.2
3 Gatd 31 9% 92 20 467 29 el T8 27 Te0 Ted
4 it iu 65 152 14010 215 95 16 Tel 83 7490 3541
=) L] Q.9 54 108 472 193 a9 i3 7.0 17 b4t 24
-] 545 ib 5h 58 1si 102 56 iz T3 9.2 ) B4
7 6,2 19 73 25 124 44 1u2 12 14 5,9 &6 10
a bat =1 101 215 134 6z 29 12 9.8 6.8 T.3 65
k] Sed 27 194 G0 1758 58 19H 11 BaT T.9 Tsu 8
10 507 4G 48 63 538 6 153 1z 9,8 88 6.4 %6
11 5.7 ug 79 57 167 51 20 25 9.0 B 5.9 N.2
12 5.5 36 57 St 163 52 1.3 17 La P 34 5.5
13 5.9 LT S4 1% 151 27 1.6 4G Te9 6.2 15 4l
14 5.5 53 19» 56 106 14 1470 274 Ta0 6.2 16 444
15 5.2 264 Jzu 9z 54 14 1+830 137 S.6 648 ba4 1l
16 4.l 117 3o 85 51 12 lab6Y 40 Tl 119 -] 27
17 5.2 193 128 113 33 11 T3z 13 by b 293 S 25
18 70 Ba 24950 S 75 10 636 9.2 10 139 9,0 13
i9 13 1] 150690 16 le2 13 424 Bat 17 66 7.9 5.5
20 6.8 71 4411) 21 737 14 230 Bu2 6.5 53 6.9 445
21 3n 144 20n 38 117 11 2ia 64 6.8 44 121 445
22 b bb 170 iy 1810 TS 271 5 il 33 10 45
23 15 103 174 7+000 14050 9.5 134 G 13 33 6.6 448
24 14 b5 164 403 - 444 Het 98 Gt o 25 6.8 4.6
25 8,2 553 145 29 337 T:6 T4 G2 Tet & 6.6 445
24 141 245 126 156 225 T+t LE] Bk 7.3 8.2 5.9 4.3
27 37 187 215 a7 169 Tav A0 Tl 7.3 Te6 5.9 4.3
28 458 109 148 135 127 Teb 64 Ta LT 9.5 5.7 h.7
29 124 9 241 lel 15% Te0 59 8.7 .4 8.2 4.8 5.7
30 158 95 227 110 -==--- Te3 b2 11 Ts9 B.a 5.2 4.6
3l 139 e—mee- 2680 BN R Ge  wmm—w Y, == 8.2 5.5 ——————
TaTAL 960.3 24978,0 Hs637 Se00Y Be%27 2o6TT.1 By&ES7,3 BYg, 2 27142 1e8B76.7 373.4 T60.6
ME AN 3.0 9, d 27y 164 Jus 864 290 28,6 9,04 60.5 12.0 254
MAX H=15) 5453 21590 21000 1+&10 7ot IR K] 274 1% 648 121 350
MIN Y 9,0 50 16 19 S 9%-] 6.k 7.9 6.6 5,9 448 443
AC-FT 1+9G0 54910 17+13v 10.050 17710 5s31v 17,250 1+770 5338 35720 741 14510
CAL YR 1971 TOTAL 67+852.9 MEAK 131 MAKL 7215450 HMIN 343 AC~FT 964920
HTR YR 1972 TOTAL 42sicl.H “EAN 119 HAX 2590 HIN 4.3 AC-FT 83,550
PEAK DISCHARGE (BASE, 5,800 CFS}
DATE TIME Gu Ha DI SCHARGE DATE TIHE G. H. DISC_HARGE
12-18 1630 17,49 17,700 2-22 2130 16,50 12,400
1-23 0500 14,55 5,920 4-13 1000 14.84 6,620
2- 4 0500 15.18 7,610 4-16 0300 16.33 8,120




HAWAIT, ISLAND OF KAUAI 45
16061000 North Wailua ditch near Lihue

LOCATION.--Lat 22°03'56", long 159°28'14", on left bank 300 ft downstrean from intake, 7.5 niles west of
Wailua House Lots, and 8.8 miles northwest of Lihue,

PERIOD OF RECORD.--July 1932 to current year,

GAGE,--Water-stage recorder and sharp-crested weir, Datum of gage is 1,105,45 £t above mean sea level (lovels
by Lihue Plantation Co.),

AVERAGE DISCHARGE,.--40 years, 18,9 cfs (13,690 acre-ft per year).
EXTREMES, --Period of record: Maxinun daily discharge, 59 cfs Dec. 21, 1933, Apr. 24, 1934; no flow at times,

REbL»\RﬁS.--Records good, Ditch diverts from North Fork Wailua River for power and irrigation in vicinity of
Lihue,

REVISTIONS (FISCAL YEAR).--WSP 770: 1633,

DISCHANGE T CUBIC FEET PER SECUNU« WATER YEAR OCTOJER 1971 TO SEPTEMBER 1972

DAY ocr WY UEC JAN FEB Mah AFR maY wUN JuL AUG SEP
H 29 24 2c le i2 26 la 16 19 21 22 20

2 19 £ 2n 14 12 249 21 I8 17 23 20 20

3 19 20 21 15 16 17 #3 20 1a 23 20 20

[ 1% 149 22 23 25 12 23 18 16 2z 19 24

5 14 19 e 19 12 ie 22 18 16 20 .19 20

& 3] 1y 24 14 5.5 l& 27 1l lo 29 20 21

7 2 20 21 23 a4l 17 23 19 21 21 20 21

i 14 21 el 24 17 1% 22 19 17 21 i9 22

E] 18 44 23 19 ez 14 27 1y 20 21 20 22
in 13 2l 22 19 23 14 23 20 20 2% 19 20
1} 15 21 22 14 15 13 22 2u 19 2e 19 19
12 19 21 219 lo 13 13 iz 20 17 16 23 19
13 1 24 ce 14 la 13 23 20 17 1& 23 18
14 17 23 25 15 1 13 29 23 17 15 2} 18
15 17 23 2> le 13 13 28 23 17 23 20 21
16 17 21 24 15 13 i3 249 1% 19 20 20 19
17 17 4 2e 17 13 13 13 1b 19 24 20 18
L) 20 22 26 15 23 s 22 14 21 16 24 20
19 in 21 14 15 24 13 18 17 20 16 20 i9
20 21 2 LXR 14 26 14 17 186 19 15 23 i9
21 22 22 1.3 15 H] 14 13 23 18 13 24 20
22 20 24 43 16 27 lo 12 18 21 13 20 21
23 el <u i 28 ?1 17 9.2 2u 22 13 20 21
24 2u 21 & 13 1t ln 11 1y 23 12 29 21
29 F4] 27 u 13 14 15 13 1s 22 13 20 20
20 24 25 o 15 12 1% 14 17 22 12 20 19
27 21 21 3.7 18 11 . 1e la 17 20 12 20 19
ZH 2 ac Y h 13 11 17 20 1o 22 it 19 21
29 22 2y 14 13 2% ls 20 20 21 20 18 19
3a 2 7243 20 13 === le 18 v 22 2t 20 24
31 22 memeus 19 12 —eme-- 17 mmeaw 18 —mee-- 21 19 mmmeee
TOTAL a0y 636 494,93 512 4744k 473 595.2 591 576 567 631 601
MFAN 19.5 21.2 lo.0 1645 164 15.3 19,8 9.1 19,2 168.3 2044 20,0
MEX 24 27 éh 26 27 26 29 23 23 24 24 24
iy 7 1y 1} 12 9.5 12 9.2 17 16 12 18 la
AC-FT 1208 14280 962 1.020 941 934 1+180 1+170G 1140 1el20 14250 ty190

CaL YH 1971 TOTAL 7s1liu.w3 MEAN 19,5 MAK 34 HIN AC-FT 144100
«TH TR 1972 TOTAL 647905.73 HPEAN 1H+S mAA 29 HIN @ AC-FT 13+400




50 HAWATT, ISLAND OF KAUAI
16061200 North Wailua ditch below Waikoko Stream, near Lihue

LOCATION.--Lat 22°03'34", long 15%°28'00", on left bank 380 ft downstream from Waikoko Stream, 8,1 miles west
of Wailua, and 8.4 niles northwest of Lihue,

PLRIOD OF RECORD,--January 1965 to current year,

GAGE, --Water-stage recorder and concrete control, Altitude of gage is 1,070 ft {from topegraphic map),.
AVERAGE DISCHARGE,--7 years, 26.3 cfs (19,050 acre-ft per year),

EXTREMES, --Period of record: Maximum daily discharge, 58 cfs Oct, 11, 1966; no flow Jan, 1-18, 1865,

REMARKS, --Records good, Ditch diverts from North Fork Wailua River and Waikoke Stream for power and irrigation

in vicinity of Lihue,

B1SChHarGEs N CUBIC FEET PFH SECOND «ATER YEAR OCTOBtR 1971 TG SEPTEMBER 1972

ey ocT How e JAM FES Ak aPR HAY Jun Jul alUG SEP
1 L3 2 286 23 s 34 22 23 22 23 22 20
2 23 22 2a 22 | ¥ 34 24 23 z0 25 z1 21
3 il 1 b 21 14 29 26 24 21 24 24 2z
4 I [l 29 27 43 4 26 23 210 24 21 29
5 el 2u g 24 43 73 25 22 19 23 20 24
-3 21 210 2w 22 1n 2¢ 3G 2¢ 21 22 20 26
7 22 ¢l 2a 24 17 28 27 23 24 23 20 26
;] 21 2e 249 30 4 29 26 22 21 23 20 26
9 21 I¥'4 ar 25 29 2e 33 2¢ e3 23 20 27
1n 2N 23 2n a4 31 21 24 25 22 25 2n 24
11 el 22 2. 22 Z4 2u 26 26 22 2b 20 24
12 2¢ 22 ”5 22 22 1v b 25 21 21 24 22
13 2l 2 £ 22 ee Iy =) 2t 21 ez 24 2
14 21 25 31 20 1w 19 39 24 20 20 ae 22
15 214} 28 2% 23 19 1y 34 26 20 30 21 26
16 20 26 2 21 1y ls 34 23 21 25 a2n 23
17 24 27 2f 23 17 14 19 22 21 28 2l 22
s 248 26 in 21 25 e 33 21 23 2& 24 23
19 21 249 37 21 24 16 30 20 22 22 22 2e
n 2 ] 29 20 Kk 14 30 21 21 re 24 22
1 23 af 149 19 s 1 27 27 20 20 26 23
2 el 24 ia eo 36 19 25 22 23 id 22 24
23 2 z4 ig 37 3z 2¢ 22 23 24 T 22 24
24 20 ) 13 24 24 1y 21 22 25 i6 22 24
9 21 34 iu 21 2n 19 e ar 24 it 21 Z23
Ph h 249 Bk 21 19 22 21 24 L4 21 22
27 22 20 23 23 1y 23 20 23 14 22 22
R 22 26 e 19 21 b 21 23 18 21 24
29 a2 23 Z2u 14 e 22 2e 23 20 20 23
30 24 cH ah 17 el 24 e 23 21 21 23
3t 23 =————u £9 16 21 ---=—- 71 e 20 20 mmmmae
TOTaL 6fs ey F3ites &y Tha a6t H113 710 b9 673 663 705
ME AN Ala ¥ 243 3. ] Faed 2lab 27,1 Y 21.8 2147 2144 2345
Max b 33 3f 3r 43 34 av 24 £9 34 26 29
L Id’] £ PR 1t 1h L& 21 20 19 14 0 20
AC=FT 1433y 1easy Learp 1e3ap Lsaon liseu 14618 1s41u 14309 1,330 14320 1+400
CaL ru 1971 TOlAL Sebdlat Wa g2 San 30 it ko d AC~+T 1hsdeu

TR YR 1972 (0lal Hebcha Ml 24U AT S s[4 BaB sC=FT la.710




HAWAITI, ISLAND OF KAUAIL 51
16062000 Stable storm ditch near Lihue

LOCATION, --Lat 22°04'09", long 159°Z6'46", on left bank 100 ft downstrean from intake, 7.8 miles northwest of
Lihue, and 7,9 miles west of Kapaa,

PERIOD COF RECOQRD.--December 1936 to current year.

GAGE, --Water-stage recorder and sharp-crested weir. Altitude of gage is 710 ft (by barometer).

AVERAGE DISCHARGE,--35 years (1937-72), 11.0 cfs (7,970 acre-ft per year),

EXTREMES, - -Period of record: Maximum daily discharge, 71 cfs Apr, 3, 1948; no fleow at times each year.

REMARKS. - -Records good, Ditch diverts from North Fork Wailua River for irrigation of sugarcane in vicinity of

Lihue.
DISCHARGEy IN CuBIC FEET PER SECONDs WATEH YEAR NCTOBER 1971 TOQ SEPTEMBER 1972

DAY acry OV DEC JAN FES HAHR APR MAY JUN JUuL AUG S5EP

1 45 06 12 W12 G4 Y 259 Q 30 45 34 26

2 L) « 08 12 12 W04 20 .59 0 a7 .33 30 25

3 45 04 e 12 06 W12 +59 a 27 .33 28 28

4 45 204 W12 W12 T2 » 04 + 45 i] 26 <33 26 44

5 45 04 12 12 A2 » 04 «&5 i} 25 »33 25 13

] 27 04 o2 .02 .12 « 04 245 i} 26 233 27 + 39

T EL] U8 12 12 .12 04 45 0 34 .22 26 45

] a5 U4 .12 12 12 « D4 .45 11 26 22 25 45

9 35 04 .12 .12 W12 04 »33 25 21 22 26 45
10 35 .04 e 12 12 L .33 24 ev P46 23 45
11 kL D4 .12 .12 12 04 233 27 34 .04 24 45
12 39 .04 .12 04 12 204 W33 29 32 2 04 32 45
13 33 08 W12 24 12 L] .33 18 29 L 32 20"
14 32 W2 .12 22 W U4 04 1.3 52 er 0 27 27

15 31 12 12 22 04 04 A4 22 z6 09 24 37

le az 32 W12 22 W04 13 «37 12 9.1 04 22 30

17 30 2 12 22 04 24 22 12 233 L] 24 27

18 17 .12 90 22 o U4 24 22 12 33 W04 37 10

19 N o2 83 12z U4 24 .22 12 « 33 « 04 26 W45
20 s U4 W12 22 .12 12 23 22 12 « 3] 04 33 45
2l 08 2 22 12 12 22 22 12 45 04 41 45
22 « 04 2 .12 12 26 11 22 16 22 « 04 32 45
23 04 12 .12 ' 36 12 5Y 22 az 38 04 31 445
24 04 W2 12 D& 12 5% 04 30 6.5 04 30 +45
25 » 04 W2 .08 .04 04 « 5% ] 27 459 o 04 20 13

26 08 12 1] 04 04 .59 0 26 29 04 25 20

27 04 12 0 04 04 17 0 25 34 25 25 22

28 « 04 12 0% W04 0% 20 0 26 37 13 22 31

29 04 2 W12 04 U4 19 0 a3 34 du 22 22

30 W08 2 .12 D4 1.8 ] a3 18 a 30 22

31 W04 memmme iz 04 WHY  mmmee- 0 see=e- 30 24 @ m=--- -
TOTAL 420,77 2456 S.05 3,76 .12 208.67 9.76 41746 646,96 152.87 a53 422,99
HME AN 1340 «UBS W16 .12 W11 6474 «33 13.5 21.6 4.93 2745 1441
MAX 39 iz 90 « 36 .72 24 1.3 k] 38 33 41 44
HIN 04 05 0 202 204 04 [} 0 33 [H 20 W45
AC-FT 435 S.l 10 7.5 b2 414 19 R28 1+280 303 14690 839
CAL YR 1971 TOTAL 4:806.48 HEAN 13.2 MAX 59 MIN 0 AC=FT 95530

WTR YR 1972 TOTAL 3+14b.%97 MEAN  AB.60 MAX &4 MIN 0 AC-FT 635240




52 ) HAWAII, ISLAND OF KAUAI
16063000 North Fork Wailua River at altitude 650 ft, near Lihue

LOCATI1ON,.--Lat 22°04702", long 159°26!'21'", on right bank 0.5 nile downstrean froo intake of Stable storno ditch
and 7.6 miles northwest of Lihue.

DRAINAGE AREA.--5.29 sq mi,

PERIQD OF RECCRD.--Scptember 1914 to March 1915, May 1915 to October 1918, Decenber 1918, March 1919, June 1819
to current year, Monthly discharge only for sone periods, published in WSP 1319,

GAGL, --Water-stage recorder, Altitude of gage is 650 ft (from topographic map)., Trior to Sept., 9, 1944, at
datum 2.0 ft higher. :

AVERAGE DISCHARGE,--56 years {1915-18, 1919-72), 73,5 cfs {53,250 acre-ft per year).

EXTREMES,--Current year: Maximum discharge, 5,940 cfs Dec, 18 {gage height, 9,87 ft); ninimum, 0.%2 cfs
Aug. 26, 27,
Periad of record: Maximum discharge, 13,200 cfs Nov., 12, 1955 (gage height, 13.53 ft]}, from rating curve
extended above 2,300 cfs on basis of slope-area measurcment at gage height 10.65 ft; minimum, 0,23 cfs
June 5, 1968,

REMARKS, --Records fair, Since 1925, Hanalei tunnel (see sta 16100000) has diverted from Hanalei River basin
into North Fork Wailua River above station; North Wailua and Stable storn ditches (see stas 16061000 and
16062000) divert water above station for power development and irrigation in vicinity of Lihue,

REVISIONS (FISCAL YEARS),--WSP 555: 1921, WSP 1569: 1915-27(M), 1943-47(M), 1948-56{P), WSP 2137: Drainage

area,
DISCHARGEs [ CUBIC FEET PEA SECUNUs #4ATer ¥YEAH OCTOUER 1971 TO SEPTEMBER 1972
Day 0CcT NOY JEC JAN Feo MAR APH MAY Jur JUL AUG SEP
1 95 H3 1) 67 39 356 23 Kl 5.6 40 27 5.9
2 73 Hl 1oz EY 37 35 ar 35 3.6 Tb 446 445
3 b b3 Su 52 (53-1 166 99 19 EFE.3 5 1.3 4,1
4 549 57 100 117 B23 163 59 31 3.3 66 3.2 224
] Sh EY 66 13 ezl 95 34 30 3.4 42 3.3 25
b 23 52 73 59 103 Tb 137 28 3.6 3a 344 76
7 14 Tu Loz 135 97 89 68 31 21 48 3.6 67
L) o) 95 83 139 121 62 36 1y 3.3 50 3.6 BT
9 4l a4 147 Ty ih3 56 173 &.l 47 44 3,6 &2
i} Gl 1440 Lol 66 322 52 a0 13 29 402 3.6 43
31 ey uy 1ita b4 94 ho 414 a,b 8.3 i6b 3.0 36
12 Fady 86 Tu 48 T4 48 41 26 5.0} [-]:] 34 34
13 Gau oo 1w 44 iT 4h - a7 46 J.H 64 iz 14
4 REY.] cnb [§-1.3 41 be 43 499 270 4.0 57 4.1 2.3
15 T 193 241 45 62 42 781 lel 441 404 2.9 16
l&a Jew 123 2ue 40 by ev 44 54 23 128 2,9 1.6
17 Jate 134 L3n 76 b3 11 378 a9 40 een 2,9 1.1
18 2ho 1ol fve 43 1e7 Il 337 L3 56 102 30 28
19 0 y, guT 39 21a 1o 221 41 49 u2 3,3 29
21 b w4 2in 36 30T Lo 179 47 37 18 42 34
21 111 1<u lan 34 145 Er-1 17 153 35 &2 83 EX]
22 57 76 lie 33 448 23 151 37 45 54 6.7 4“2
23 an 76 106 6Ty fus 42 76 el 16 50 LYY 44
24 qu 7y bo w7 1=1 30 [2¥ 15 66 46 448 36
25 T¢ Jou T4 &7 141 29 54 9,5 68 4B 1o 18
26 147 190 Iy &2 sl 24 50 .3 30 45 5.2 .92
27 73 192 1a3 47 iz 14 44 Tott 3] 21 5.0 92
28 e lan lus’ 93 [:1.] Te2 46 H.b 16 Tt 5.0 1i
29 "l 16 113 31 £bl Ted 55 20 6.3 3.3 4,8 245
30 141 paa e 45 - 12 39 1l 26 Se4 13 2.6
31 156 w=—=-- Iy 42 mmm——- 23 == G4  e-me=- 3.4 boh  mmme— -
TOTAL  1ivh6.2 Ja294 halan 2550 4e810  14953.Y9 439631 14292.3 nbT.5 2:006,1 363.7 985,44
MEanN 6344 ilv 1n3 B2.3 jue bl 154 4044 £2s3 8441 1l1.7 3248
MAZX 2bo dbd au7 &7H B3 EX-1 HoG 270 s4 404 a3 224
MIN 344 ue bt 33 3r Tec 23 4.8 3.3 3.3 2.9 92
AC-FT 3900 B153y 1001w SeQb0 9540 30 9190 ZsabBU 15320 53170 Tzl | X1

CAL Y4 1971l TdTaL Jus3u7.07 MEAN B3.0 MAK 1s0%0 20 LU AC-FT bOs110
WTR YR 1972 TOTaAL 30s145b,1s MEAN B2,3 MAX 523 1IN ra AC~FT 59750

PEAX DISCHARGE {BASE, 2,800 CFS§)

DATE TIME G, H. DISCHARGE DATE TIME G. He DISCHARGE
10-18 1430 7,83 3,250 3- 2 1600 7.67 3,090
12-18 1500 9,87 5,840 4-14 0430 8.58 4,130
2- 4 03o0 §.65 4,230 4-17 0230 7.583 2,950

2-22 2130 7.78 3,200 7-10 0900 7.62 3,040




HAWAII, ISLAND OF KAUAI

53
16068000 East Branch of North Fork Wailua River near Lihue
LOCATION, --Lat 22°04*19", long 159925'05", on right bank 1,200 ft upstream from mouth and 7.2 miles northwest
of Lihue,
DRAINAGE AREA.--6.27 sq mi,
PERIOD OF RECCRD,--July 1912 to Septenber 1914, December 1914 to March 1915, May 1915 to March 1919, June 1919
to current year, Monthly discharge only for some periods, published in WSP 1319,
GAGE, --Water-stage recorder and concrete contrel., Altitude of gage is 500 ft (from topegraphic map). Prior
to Dec, 31, 1914, nonrecording gage at site 725 ft downstream at different datum, Dec, 31, 1814, to
May 10, 1934, water-stage recorder at site 75 ft upstream at present datum,
AVERAGE D1SCBARGE.--57 years (1912-14, 1915-17, 1915-72), 48,7 cfs (35,280 acre-ft per year).
EXTREMES, --Current year: Maximum discharge, 4,800 cfs Dec. 18 {gage height, 8,22 ftj; minimun, 16 cfs
Sept. 15-18,
Period of record: Maximum discharge, 18,400 cfs Nov, 12, 1955 (gage height, 14,7 ft, from floodmarks]),
from rating curve extended above 2,700 cfs; ninimum, 6.8 cfs July 3, 13, 1926,
REMARKS.--Records good, No diversion above station. Records of chemical analyses for“the water year 1972
are published in Part 2 of this report,
REV1SIONS (FISCAL YEARS),--WSP 770: 1932-33. WSP 1719: 1916, W5P 1937: 1918, WSP 2137: Drainage area.
OLSCHARGE Y In LUBIC FEET PER SECORU, WATER YEAR OCTOSER 1971 IC SEPTEMHER 1972
Day [31eX) v DFL Jaa FER AR APR MAY JUN JUL AUG SEP
1 37 a3 4 59 #3 26 f 22 29 28 29 45 27
4 21 b tal 46 i 244 4t a9 26 42 as 31
i & Jus 39 34 24 13y 46 37 25 37 3z 28
4 - i ol hl 5e2 qu 3h 2t 219 34 30 163
5 21 31 a9 50 YA fo 27 23 24 24 21 Y
s 2u en a2 38 by 67 a5 21 24 25 21 CY:
7 L4 2b law 37 55 L] 34 2% 31 29 & 58
A v 37 L1 EY] b5 al 27 23 24 4e 26 39
A 2u 16 4t 39 1] LR} =14 20 3 35 76 33
n 2n LT 44 33 147 h4 46 21 18 a3 25 3v
11 14 91 hy 29 51 41 31 24 44 59 26 e
12 ) 4l ar 27 42 39 28 v 33 3s 33 4]
13 1 34 34 25 37 ar 27 28 25 3s 33 24
la 17 1ie 69 24 iz ib 364 2a2 21 35 2H 24
19 il lio vy 2b Je2 RLY ©31 66 ey 329 24 33
164 la IR 11> 25 19 34 376 45 21 6l 23 4]
17 10 nh bi 82 25 3i 147 a9 23 36 23 24
18 Lu4 4h nda 25 fate] 3t 142 s 33 68 Kl:) 33
iv 3o N4 ELYS 22 11a EF 94 3 30 58 27 24
20 A4 4U 15 20 134 2y T3 a1 22 56 50 24
21 A4 Bk 191 18 Loa 2t s a¢ 20 47 78 26
22 -4 54 T4 19 2us I X BT 25 42 33 26
23 24 1y b 496 14] 2o 51 45 42 40 an 24
24 2 3b a7 T8 1io 26 44 3 41 38 a3 22
25 24 Hb i 48 [ 26 41 a1 4y a7 27 21
26 4y a1 “@l 47 bl 29 33 29 36 34 27 20
7 32 454 o T4 sl 2% a4 er 31 3z 28 2u
FE] 54 4n b 35 44 &9 33 24 34 34 24 24
29 b 4y u i1 154 36 34 449 39 33 23 23
v lao 2 L& e Z4 31 3h 37 Bl a5 2¢
31 134 —==—=- hi 5 e 2e mmmme- L et 33 27 mmmoee
TOTAL 1+n0al Lshni 2 aHbi; linls 2aTen 1«70z 22142 1+185 -1 1164Y 969 993
ME AN ELTN Slad Hilez 5241 Y3i.w D4 9la.4 e 33,0 53.2 31.3 33.1
MAK 12 1 30 Y-S 446 522 Zud 631 222 78 Az2u T8 163
Miy in 2o Eld 14 21 2e 2¢e Fig) 20 2h 23 20
AC-FT Pelby EXRUN ] 54450 3,200 beaon RV Bagad 21350 1+960 34270 1920 15970
CAL YW 1971  Talail ~1le19d B T Max lelng IR 3 AC-FT a2sucl
AaTR Yw 19t ToTaAL ~0.049 AEAN 54 e H LY ¥Y £31 [N in AC-FT 29,770

PEAK DISCHARGE {BASE, 1,900 CF3)
DATE TIME G. H. DISCHARGE DATE TIME G¢ H. DISCHARGE

12-18 1600 8,22 4,860 4-15 1230 6.30 2,500
2- 4 0830 6.83 3,050




54 HAWAIT, TSLAND OF KAUAT
16069000 Wailuwa ditch near Kapaa

LOCATION.--Lat 22°04'34", long 159°24'04",
west of Kapaa, and 7 miles north of Lihue.

PERIOD OF RECORD.--November 1936 to current year,

GAGE.--Water-stage recorder. Sharp-crested weir since Feb., 4, 1965,

level (by stadia survey).
AVERAGE DISCHARGE. --35 years (1937-72), 14.6 cfs (10,580 acre-ft per year).
EXTREMES, --Period of record:

REMARKS, - -Records good,
and thence to fields for irrigation of sugarcane in vicinity of Kapaa,

UISCHAHGE . 1IN CUBIC FEET PER SECunbs WATER YEAR UCTOMER 1971 TO SEPTEMBER 1972

DAY acr Y utC Jaf FER MAk APR MAY
1 i6 oS 13 1.4 446 Lea BaT i
2 16 15 1e 1.3 4.8 1.0 Ha? i¢
3 is 1a 1z 1.3 S.2 lew H.3 te
% 16 14 12 1.0 4 1.8 5.0 12
) 16 11 12 1+9 a9 leo 3.2 1é
5 iA 19 1z l+1 2.6 1.y 3,1 1z
7 1A In 12 1.3 2l 1.9 246 12
] i6 is 12 1.3 24l 2l 413 16
k] 16 19 12 1.3 1.8 24 2,2 ls
n 15 19 Yahl 1.3 l.h 2ed H.8 ls
11 la 1% Galr 1.3 1.8 a4 12 16
12 16 19 Ga Lat 1.8 2ok 12 18
13 le 14 Yeb 1.9 1.4 Lt 13 18
14 le 19 ie¢ 6.8 1.8 Y.l 5.5 19
15 22 14 ie P.6 1.8 Sl 1.0 19
16 2h 9.2 iz Y.H Bel 9.1 « 60 19
17 25 5.2 Hel 14 Hal) 9.l 60 19
ld 25 5.2 3.6 14 6.0 9.1 =50 19
19 29 bl 3.6 16 3.2 d.9 » 48 19
20 2% S0 3.2 l6 3.2 12 49 18
21 26 5.0 27 14 la .40 14
22 26 5.0 24h 11 la W40 18
23 2h 5.0 Y] Tl 14 40 15
24 21 4.8 2.7 1.8 15 A0 17
2% 26 LY crbr la& 15 Ge2 14
2a 27 5.0 Zab 1.0 15 13 la
27 27 444 XY -1 15 1} 14
28 27 4ty 2.1 e 15 12 14
29 14 4.8 1.8 46 15 12 14
30 3.6 Bad l.6 4.6 12 11 14
31 Yof4f  aemme- 1ett 4.0 BeS  mmm——- 14
TOTAL 603.0 30u,.3 214.1 158.40 G4.8 24946 162,240 491
MEAN 1veh 10.0 6.91 S5.11 3.41 8,09 S5.41 15.8
HAX 27 149 13 b B0 1% 13 19
MIN 3.6 Galy 1.4 A0 1.6 1.4 40 12
AC-FF 1+200 594 425 314 196 495 322 T4

HEAN 1541
HEAN 11,5

MAX 35 MIN  olu
HAK 27 MIN  oul

AC=FT 04910
aC-FT 84320

CAL YR 1971
-WTR YR 1672

TOTAL 5.501.34
TOTAL ©4192.20

Maximu