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North Wailua ditch near Lihue,..ivivinrivnesnrnnesas
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East Branch of North Fork Wailua River near Lihue,.
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WATER RESOURCES DATA FOR HAWAII
AND OTHER PACIFIC AREAS, 1970

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

INTRODUCTION

Water resources data for the 1970 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 Mearle M, Miller, succeeded by
¥. L. Burnham, district chief. These data represent that
portion of the National Water Data System collected by
the U.8. 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 1967, 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 release 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 agreements
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,

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

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

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

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 was given
by the Corps of Engineers, U,S, Army, in collecting records
for 32 gaging stations and 15 water-quality 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 determined 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 nct 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 second (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 average of
individual daily mean discharges during a specific
period,

Instantaneous 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 sSpecified 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 (CaCOj).,

Micrograms per liter (upg/l, UG/L) is a more precise

unit for expressing the concentration of chemical constituents

in solution., One thousand micrograms per liter is equivalent
to one milligram per liter, See milligrams per liter,
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Table 1,--Tactors for conversion of chemical constituents in
milligrams or micrograms per liter to milliequivalents
per liter

Multi-
ply by

Multi-

ply by Ton

Iodide (I" Y ....... 0.00788

Ton

Aluminum (A1FD)*.... 0.11119

Ammonia as NH,<Tl.... .,05544 Iron (Fe™)* _ ., ., .05372
Barium (Ba*?)....... .01456 Lead (Pb™2)* ,,,,,, .00965
Bicarbonate (HCO3~1), .01639 Lithium @ithX . ,,. ,14411
Bromide (3r"1) ,..... .01251 Magnesium (Mg*?) ... .08226
Calcium (¢a*?) ,..... .04990 Manganese (Mn™2)*,, ,03640
Carbonate (cqq'2)... ,03333 Nickel (nit2)¥,,... ,03406
Chloride (c1~%) ..,.. .02821 Nitrate (8os3~!).,.. .01613
Chromium (cr™®*.,,. .11539 Nitrite (mo;™').... .02174
Cobalt (Cot?y*,..... .03394 Phosphate (P04~3),., .03159
Copper (cu*? .. ,03148 Potassium (x*!).... .02557
Cyanide (aN"1)*,,,,, ,03844 Sodium (Na™)...... .04350
Fluoride (F-1)...... .05264 Strontium (srt?)*,,, ,02283
Hydrogen (Ht1)...... .99209 Sulfate (s0,"% ..., ,02082
Hydroxide (on~1) .... .05880 Zinec (za™2)*.,....,. .03060

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

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

Range of Range of

concentration Multi- concentration Multi-
(ppm) ply by (ppm) ply by

0 - 15,900 1,00 322,000 - 341,000 1.26
16,000 - 46,800 1.02 342,000 361,000 1,28
46,900 - 76,500 1,04 362,000 380,000 1,30
76,600 - 105,000 1,06 381,000 399,000 1,32
106,000 - 133,000 1,08 400,000 416,000 1,34
134,000 - 159,000 1,10 417,000 434,000 1,36
160,000 - 185,000 1,12 435,000 451,000 1.38
186,000 - 210,000 1.14 452,000 467,000 1.40
211,000 - 233,000 1.16 468,000 483,000 1,42
234,000 - 256,000 1,18 484,000 498,000 1.44
257,000 -~ 279,000 1,20 499,000 514,000 1,46
280,000 - 300,000 1,22 515,000 528,000 1.48
301,000 - 321,000 1,24 529,000 542,000 1.50

*Based on water density of 1,000 g/ml and sediment

density of 2.65 g/cc,
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Milligrams per liter (mg/l, MG/L) is a unit for express-
ing 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 5, Concentration
of suspended sediment also is expressed in mg/1l, 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/1 by using the factors in table 2, page 5,

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,

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

Clay: Smaller than 0,004 mm.
Silt: Between 0,004 and 0,062 mm,
Sand : Between 0,062 and 2.0 mm,

Gravel: Between 2.0 and 64,0 mm.

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 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 blochemlcal
precipitates and decomposed organic material such as humus.
The quantity, 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.
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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., It is
computed by multiplying discharge times mg/1 times
00,0027,

Total sediment discharge or total sediment load is
the sum of the suspended-sediment discharge and the

bedload discharge. It is the total quantity of sediment,

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 concentration

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
soil and is an index of sodium or alkali hazard to the soil,
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,
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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,

Tons per acre-foof 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 fo
previously published state annual basic..data reports,

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

SPECTAL 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,
and geology are similar to those in the undeveloped bench-
mark basin,

DOWNSTREAM ORDER AND STATION NUMBERS

Records are listed in a downstream direction along the
main stream, and stations on tribufaries 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,.
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As an added means of identification, each gaging
station, partial-record station, 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,.

PART 1. 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,
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 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 Techniques 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,
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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
baseéd 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,

For a lake or reservoir station, capacity tables giving
the contents for any stage are prepared from stage-area
relation curves defined by surveys, The application of the
stage to the capacity table gives the contents, from which
the daily, monthly, or yearly change in contents are computed,
Discharge over spillways is computed from a stage-discharge
relation curve defined by discharge measurements.

If the stage-capacity curve is subject to changes
because of deposition of sediment in the reservoir, periodic
resurveys of the reservoir are necessary to define new stage-
capacity curves. During the period between reservoir surveys
the computed contents may be increasingly in error due to the
gradual accumulaticon of sediment.

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

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 1970 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 gaging stations gives the
location, 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 av
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, ‘
locations, 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, In the first paragraph headed "Current year,"
the data given are for the complete current water year unless
otherwise specified, In the second paragraph under "EXTREMES"
headed "Period of record:" the data given are for the period
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of 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
gualified, 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, If 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 ;' for reservoir stations information on the dam
forming the reservoir, the capacity, outlet works and
spillway, and purpose and use of the reservoir, is also under
"REMARKS,"

Previously published records of some stations have heen
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 years for which figures are revised in that report, In
listing the years only one number is given; for instancey
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
notations after the year dates as follows: "(M)" means 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 tables for reservoir stations give the monthend
contents corresponding to the water-surface elevation at a
given time, usually at 2400 on the last day of each month.

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
HAC_FTH) .

For reservoir stations, the monthend table gives the
gage height and contents at the end of the month, and the
change in contents during the month,

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, For reservoir stations
the yvearly summary gives the change in contents for the
calendar year and for the water year,

Peak discharges and their times of occurrence and
corresponding gage heights for many stations are listed below
the yvearly 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
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used in computing discharge for various unusual conditions
have been explained in preceding paragraphs, Footnotes to
reservoir tables may be used to explain the use of new
capacity tables or for other special conditilons,

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,
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 dis-
charges 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 signifi-
cant figures above 1,000 cfs, The number of significant
figures used is based solely on the magnitude of the figure.
The same rounding rules apply to discharge figures listed for
prartial-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, consumptive 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
information for the area covered by that report, 1In
addition, there is a 1list 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,
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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 fo
September 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
reexamined and revised where warranted, Estimates of
discharge were made to fill short gaps whenever practical,
The yearly summary table for each gaging station lists the
numbers of the water-supply papers in which daily records
were published for that station, Records for stations in
Hawaii and other Pacific areas are compiled in Water-Supply
Paper 1319 through June 1950, and in 1739 and 1751 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
publications other than water-supply papers, Information
relative to these reports may be obtained from the district
office,

Other Data Available

Data collected at partial-record stations 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 at miscellaneous sites. Data for
crest-stage partial-record stations in the State of Hawaii
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 published
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 in computer-usable form and many
statistical analyses have been made,
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PART 2, 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-guality
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 gquality,
microbiological, water temperature, and fluvial sediment,
Chemical quality includes concentrations of individual
dissolved constituents and certain properties or
characteristics such as hardness, sodium adsorption ratio,
specific conductance, and pH, Microhiclogical 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 sediment and bed
material,

Prior to the 1968 water year, data for chemical
constituents and concentration of suspended sediment were
reported in parts per million (ppm) and water temperatures
were reported in degrees Fahrenhelt (°F), In 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/1l) and
water temperatures are given in degrees Celsius (centigrade,
°C), In waters with a density of 1.000 g/ml (grams per
milliliter), parts per million and milligrams per liter can
be considered equal, In waters with a density greater than
1.000 g/ml, values in parts per million should be multiplied
by the density to convert to milligrams per liter, To convert
temperatures in degrees Fahrenheit to degrees Celsius, see
table 3 on 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.)

Table 3.--Degrees Fahrenheit (°F) to degrees Celsius (°C)*
(Temperature reported to nearest 0,.5°C)

°F °C °F e °F °C °F °C °F °C

32 0.0 50 10,0 68 20,0 86 30,0 104 40,0
33 .5 51 10.5 69 20.5 87 30,5 105 40.5
34 1.0 52 11,0 70 21.0 88 31.0 106 41,0
35 1.5 53 11.5 71 21.5 89 31.5 107 41 .5
366 2.0 54 12,0 72 22,0 90 32.0 108 42,0
37 3.0 55 13.0 73 23.0 91 33,0 109 43,0
38 3.5 56 13,5 74 23,5 92 33.5 110 43,5
39 4.0 57 14,0 75 24,0 93 34,0 111 44,0
40 4.5 58 14.5 76 24,5 94 34,5 112 44 .5
41 5,0 59 15,0 77 25,0 95 35.0 113 45,0
42 5.5 60 15,5 78 25.5 96 35.5 114 45,5
43 6.0 61 16,0 79 26.0 97 36.0 115 46,0
44 6,5 62 16,5 80 26.5 98 36.5 116 46,5
45 7.0 63 17.0 81 27.0 99 37.0 117 47.0
46 8.0 64 18,0 82 28,0 100 38.0 118 48,0
47 8,5 65 18,5 83 28.5 101 38.5 119 48,5
48 9,0 66 19,0 84 29.0 102 39,0 120 49,0
49 9,5 67 19.5 85 29.,5 103 39,5 121 49,5

*C 5/9 (°F - 32) or °F 9/5 (°C) + 32,

Temperature

Water temperatures are measured at most of the water-
quality stations., For daily stations, 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 degrees and may follow closely the changes in
air temperature,

17
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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 if the mixture of solutes throughout the stream cross
section is homogeneous., However, the concentration of
solutes at different locations in the cross section may vary
widely with different rates of water discharge, 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.

Sediment

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
concentration in the cross sections.

During periods of rapidly changing flow or rapidly
changing concentration, samples may have been collected more
fregquently (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 00,0027, 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
collected, 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,
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In addition to the records of the quantities of suspended
sediment, records of periodic measurements of the particle-
size distribution of the suspended sediment and bed material
are included,

Publications

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

Water year WSP No,
1964 1966
1965 1966
1966 A1996
1967 A2016

A In preparation,
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GAGING-STATION RECCRDS
HAWATI, TSLAND OF XAUAI
16010000 XKawaikoi Stream near Waimea

LOCQ\TI.DN.--Lat 22°08709", long 159°37722'", Kauai, on left bank at old trail crossing and 12,5 miles north of
Waimea,

DRAINAGE AREA.--4,1 sq mi, approximately,

PERIOD OF RECORD,--April 190% to October 1912, December 1912 to March 1913, May 1913 to June 1915, 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 contrel, Altitude of gage is 3,420 ft (by barometer), Prior to
May 26, 1910, nonrecording gage at site 300 ft downstream at different datun,

AVERAGE DISCHARGE,.--53 years (1911-12, 1913-14, 1919-70), 35.1 cfs (25,430 acre-ft per year).
EXTREMES, --Current year: Maxinun discharge, 3,430 cfs Jan, 13 (gage height, 9,70 ft), from rating curve ex-
tended as explained below; minimum, 5.6 cfs Mar, 2%, 30, June 19, Sept, iﬁ.
Period of record: Maximum discharge, 11,300 cfs Jan, 13, 1967 {gage height, 15,33 ft), from rating

curve extended above 470 cfs on basis of slope-area measurements at gage heights 12,12 and 13,43 fr} mini-
wum, 1,14 cfs Sept, 21, 22, 1553,

REMARKS, --Records good, No diversion above station,

REVISIONS (FISCAL YEARS).--WSP 555: 1920-21. WSP 1185: 1914-17(M), 1920-38(M}, 1940-43(}), 1947(M).
WSP 171%: 1912, 1921-25, 1627-32, 1536,

DISCHARGE+ IMN GUBIC FEET PER SECOND, HWATER YEAR OCTDBER 19469 TO SEPTEHMBER 1970

25

DAY ocT NOY DEC JAN FEB HAR APR HAY JUN JuL AUG SEP

1 46 Teb 9o T0 14 8.6 a1 24 T4 16 9.4 EL:)

2 27 T.4 9.6 137 13 8.3 355 20 T.2 le T.9 18
3 i7 7.0 9.9 530 L3 8.1 i3 39 7.0 il 7.0 9.1
4 i3 6.7 20 77 12 T.9 32 27 T.0 11 6.5 &.7
5 i3 7.0 11 40 12 Tat 25 19 &.7 17 6.1 6.7

] 11 35 9.1 43 12 7.6 17 L& 6.5 18 6.3 13

T 12 24 8.3 30 11 Tet 13 14 6.3 16 L8 17

8 27 45 53 148 11 1.2 11 13 6.2 31 12 25

b 16 14 44 45 T1 7.2 9.9 14 6,1 26 8.3 10
10 12 9.9 45 29 36 7.0 Q.4 53 5.9 EL 6.7 T.0

11 488 8,3 29 YR 14 12 4.1 44 5.9 21 5.9 i7

12 124 72 53 66 12 12 16 18 5,9 41 5.9 13
13 30 24 22 492 14 B.3 29 14 5.9 45 30 A.1
14 21 is 24 257 60 7.0 90 12 6.1 18 33 6.1
15 1 ¥4 28 14 58 29 6.7 18 11 6.1 12 14 5.8
16 15 14 11 40 17 6.5 14 11 6.1 9.6 23 6.3

17 13 10 10 61 14 6.3 2L 10 6.5 O 55 18

18 12 9.1 9.5 48 18 7.0 28 10 6.1 37 13 84

19 12 300 ar 30 14 i2 223 9.6 5.9 it 4.8 3l

20 11 130 23 26 13 Vet 115 Pt L1 k1 Teb 18
2t i3 31 14 29 E2 T.6 23 9.6 14 9.1 6.7 9.9
22 13 22 i2 26 |3 9.9 91 Feb EFL 8.1 6.3 7.9
23 11 24 11 21 L0 8.3 245 9.l 7.0 8.1 641 T.2
24 9.9 33 353 22 10 Ta2 127 8.6 18 8.8 5.9 6.7
25 Gt 18 Tt 58 9.9 6.5 113 8.3 41 L2 G.1 443
26 Be8 14 28 29 Yt 6.1 102 8.6 16 59 13 Ta7
27 13 12 228 20 Dt 5.9 1o 9.9 20 14 40 9.6
28 20 Ll 530 18 8.8 5.9 47 8.6 t3 9.6 1l 6.1

29 i0 10 95 16 5.8 74 .1 12 8.1 Toh Fa

30 B.b 10 45 15 5.8 40 T.9 T 19 6.3 16
1 Tod === 44 14 16 === Te  ————-- 14 5.9 ------
TOTAL L4061.6 960.0 [4939.1 24876 490.5 249.1 2426144 483.9 319.3 L6664 399,1 45642
HEAM 34.2 32.0 52.6 92.8 17.5 8.04 5.4 15.6 10.6 21.5 12.9 15.2
HAX 488 300 530 530 71 Le 355 53 41 80 55 84
HIN T.9 &7 8.3 la 8.8 5.8 9.1 Tab 5.9 8.1 5.9 5.8
AC-FT 24110 1,900 3,850 5:700 Q13 494 43490 960 633 1,320 792 905

CAL YR 1969 TOTAL 16,585.6 HEAN 45.4 HAX 554 HIN 6.7 AC-FT 32,900
WTR Y2 1970 TOTAL 12,162.6 HEAR 32.3 BAX 530 HIN 5.8 AC-FT 244120

PEAK D1SCHARGE (BASE, 2,100 CFS),--Jan. 13 (2130) 3,430 cfs (5.70 £t); Apr, 19 (2330} 2,240 cfs (8.27 £t).




26 HAWAII, ISLAND OF KAUAI
16013000 Mohihi Stream at altitude 3,420 ft, near Waimea

LOCATION, --Lat 22°07'13", long 159°36'14", Kauai, on left bank at upper trail crossing, 3,8 miles northeast of
confluence with Waiahulu and Poomau Streams, and 12 miles northeast of Waimea,

DRAINAGE AREA,--1,6 sq mi, approxiaately,

PERIOD OF RECORD,--June 1820 te October 1926, October 1936 to current year, Published as 'at altitude 3,500 ft,
near Waimea" prior to July 1947 and July 1952 to June 1960, and as "near Waimea'' July 1847 to June 1952,

GAGE,--Water-stage recorder, Altitude of gage is 3,420 ft (from topographic map) .

AVERAGE DISCHARGE (prior to Mohihi Canal diversion),--38 years {1920-26, 1937-69), 8.62 cfs (6,250 acre-ft
per year),

EXTREMES, --Current year: Maximum discharge, 560 cfs Jan. 13 (gage height, 4.75 ft), from rating curve extended
above 160 cfs; maximum gage height, 5,28 ft Jan, 11; mininum discharge, not determined; minimum daily,
0.02 cfs Sept. 21-30,
Period of record: Maximum discharge, 1,930 cfs Aug, 15, 1950 (gage height, 7,23 ft), from rating curve
extended above 7B cfs; minimum, not determined; minimum daily, 0,02 cfs Sept. 21-30, 1570; minimun prior
to upstream diversion, 0,12 cfs Sept. 21, 1953,

REMARKS, --Records poor, Recording rain gage located at station, Beginning July 16, 1970, diversion by Mohihi
Canal 0,7 mile above station for irrigation in vicinity of Kekaha, The following discharge measurements
were made in the canal during the 1970 water Yyear:

Date Discharge
{cfs)

Aug, Tevvnrnenay

2,7
18, 0y reneys 2,1

Sept, 21,0000 000 3,0
REVISIONS (FISCAL YEARS).--WSP 1719: 1841, 1953-54,

DISCHARGE, [N CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY acT NOY DEC JAN FEB MAR APR HAY JUN JUL AUG SEP
1 11 1.6 2.0 21 2.1 2.2 3.9 2.7 1.1 94 10 «60
2 6.l 1.5 2.0 4.7 1.9 241 115 2.3 «97 6T .08 «20
3 4.1 1.5 1.9 89 1.8 2.0 &7 5.8 + 94 249 .08 10
4 3.0 1.5 2.1 10 l.7 1.9 11 3.7 94 P42 .08 .08
H 2.5 1.5 1.9 2+5 1.7 1.9 4q7 2.4 +89 o2 .08 .08
6 2.2 2.1 1.9 3.7 1.7 1.9 3.4 1.9 +89 .Y W20 .08
T 2.1 2.2 1.9 1.7 1.5 L.9 2.T L.7 +89 1.0 «60 40
8 2.8 4.0 2.8 3.4 L.5 1.8 2.4 1.5 + B4 1.2 =30 » B0
9 3.2 1.6 3.9 2.5 L9 1.8 242 lu% 94 2.7 20 «40
i0 2.t l.4 5.7 + B4 20 1.8 2«1 1.5 .89 2ot « 10 «10
11 47 1.2 3.6 62 2.2 1.8 2.0 3.2 89 1.5 .10 .10
iz 20 b4 4.9 12 1.7 2.0 2.1 2.1 .89 3.7 .10 +40
13 6.0 3.4 3.1 115 3.8 1.8 3.6 a7 .89 3.2 140 .20
14 4.l 2.5 3.3 130 21 L.7 18 1.5 .89 1.8 230 .10
15 3.2 3.3 246 19 8.9 1.7 5.8 1.3 .89 1.1 .80 .10
16 2.8 2ot 2.2 9.6 Gal 1.7 3.6 l.4 .84 49 «60 « 20
i 2at 2.0 2.1 33 3.7 1.7 3.5 L4 L .15 40 1.5
14 2.2 .9 244 25 6.3 1.7 3.2 l.4 4 17 06 15
12 2.1 19 2.2 8.4 4.3 2.7 12 1.4 <97 .15 .06 L0
20 2.2 13 2.5 5.7 3.5 1.9 67 1.3 94 W15 .06 1.2
21 2.3 4.6 242 4a9 3.2 1.8 10 | 1.1 .15 .06 .02
22 244 3.3 1.9 bal 2.7 1.7 13 Lot 1.2 W14 206 .02
23 2.1 3.5 1.9 3.5 2.6 1.7 45 Lot 1.0 215 06 .07
24 1.8 5.1 13 4.1 2.6 1.7 9.8 1.2 1.3 «15 06 .02
25 i.5 3.1 7.5 i6 2.5 1.6 12 1.3 1.6 .17 .06 .02
26 i.5 3.5 3.9 B.2 1.6 12 1.3 .94 5.0 20 .02
27 bat 2.3 F 4.1 1.5 l1& 1.2 + 84 2.0 1.0 .02
28 L.B 2.2 106 3.2 1.5 4.9 1.0 1 +20 40 202
29 1.7 2.2 45 2.7 1.5 9.8 .97 «58 .10 «10 02
30 lL.6 2.1 6 2.5 1.5 4al «97 1.7 +10 .10 .02
31 1.6 ——=—== 9.8 2.2 1.8  ~---—- £97 ——---- 20 L1000 ----e-
TOTAL 151.1 L05.9 319.2 614.564 ile.4 55.4 471.8 54,71 29.47 31.68 6.60 31.84
MEAN 4,87 3.53 10.3 19.8 4.106 .79 15.7 1.76 .90 1.02 .21 1.06
MAX 41 19 106 130 21 2.2 115 5.8 1.7 5,0 1.0 15
MK 1.4 1.2 1.9 B4 1.5 1.5 2.0 <97 258 .10 +06 .02
AC~FT 100 210 633 14220 231 110 936 109 58 653 13 &3
CAL ¥2 19069 TOTAL 2,972.4 MEAN B.16 MAX 136 MIN L.0 AC-FT 54910
WTR YR 1970 TUTAL §.9BB.T74 MEAN 5.45 MAX 130 MIN .02 AC-FT 3.:940
PEAK DISCHARGE (BASE, 380 CFS) NOTE.--No gage-height record July 27
to Sept, 30.
TATE TI1HE G. H. DISCHARGE DATE TIME 6. H. DISCHARGE P
1-11 1100 5.28 423 4-15 2400 4,66 524
1-13 2300 4.75 560
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16014000 Kokee ditch near Waipea
LOCATION, --Lat 22°06'25", iong 159°40'45", Kauai, on left bank 1,000 ft west of road and 10,5 miles north of
Waimea,
PERIOD OF RECORD,--September 1926 to current year,
GAGE.--Water-stage recorder and suppressed weir, Altitude of gage is 3,310 ft (by barometer), Prior to July 1,
1962, at datum 0,07 ft higher.
AVERAGE DISCHARGE,--44 years, 24.3 cfs (17,610 acre-ft per year),
EXTREMES, --Period of record: Maximum daily discharge, 105 cfs Dec. 2, 192%, Mar, 4, 1933; no flow at times,
REMARKS, --Records good., Ditch diverts at altitude 3,400 ft from Mohihi Strean and all streams west which are
tributary to Waimea River, for irrigatien in vicinity of Kekaha,
DISCHARGEs [N CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TD SEPTEMBER 1970
DAY acT NaY DEC JAN FEB HAR APR MAY JUN JuL AUG SEP
1 49 T.9 k2 EL) 31 L7 27 30 8.2 17 8.6 26
z 2L Te4 12 12 30 L7 T4 25 T.9 E7 6.9 23
3 17 7.2 i1 ar 2B 16 83 40 T.6 10 6.0 10
4 L3 6.9 26 22 27 14 48 35 Tott 10 S5+6 5.9
5 10 6.9 L4 16 26 15 31 26 5.9 14 4e9 6.0
<] 9.6 28 11 33 26 15 23 22 6.7 15 4.9 11
7 Dub 24 10 28 25 14 13 19 6.5 15 14 15
a 21 45 45 41 24 14 15 17 6.2 22 12 22
9 15 18 42 18 EL 13 13 L7 6.2 28 Be4 13
10 10 12 52 5.6 53 13 13 33 6.0 33 6.7 T.9
11 T0 9.6 30 11 30 14 12 54 6.0 3] 5.6 9.8
12 70 356 56 32 25 20 15 23 5.8 38 Sl 18
L3 35 36 26 44 27 L4 23 17 5.8 43 20 7.9
14 24 21 28 9.1 78 £3 56 15 5,6 20 ED) 2.8
15 i9 36 la 18 52 L2 25 14 543 12 16 5.1
16 17 20 14 36 34 12 18 13 5.3 Fets 19 5.1
17 14 14 12 36 28 11 21 13 6.0 42 47 14
18 i3 12 11 21 33 11 22 12 5.6 4T 16 53
19 12 63 4é 12 28 16 65 12 5.1 16 9.6 39
20 12 B3 EN 29 26 14 70 il T.3 10 Tt 25
21 12 44 19 43 25 12 il 191 13 - 6.5 L2
22 13 29 15 a2 23 13 52 1T 9.2 Ted S5eb 8.6
23 12 27 13 17 22 iz a1 10 6.9 6.9 5.3 Tatt
24 9.9 40 69 L7 20 11 13 9.9 9.8 T2 5.1 GeT
25 9.2 23 0 23 20 9.9 19 9.4 37 8.9 4.9 6.0
26 8.6 18 35 18 19 Tk 75 Fud 1.1 51 7.0 5.6
27 11 15 61 21 9.2 go 10 19 18 kL] 10
28 2L 13 82 33 8.9 58 9.6 13 9.9 13 5.8
29 11 13 48 36 8.6 53 8.9 .7 T.0 Tab 6.7
30 4.2 12 26 34 8.6 49 8.6 k1Y 13 5.8 29
3l 8.2 - 16 32 13 8.4 —---m- 15 5el ==
TLTaL 586.0 T27.% 965 802.7 830 402.6 11294 654.,2 291.0 586.7 355.8 421.3
HEAN ie.9 2443 31.1 25.9 29.6 13.0 43,1 17.9 9.70 18.9 11.5 14,0
HAX T0 83 82 b4 18 20 a3 54 ay 51 47 53
HIN 8.2 6.9 10 5.6 18 8.6 12 8.4 5.l 6.9 4.9 5.1
AC-FT bylb0 14440 1,910 1,590 1,650 799 2,570 1:100 57T 1,140 706 836

CAL YR 1969 TOTAL [0,263.6 HEA 28.1 HMAX 83 HIN 5.6 AC-FT 20,360
WIR YR 1970 [IDTAL 7,817.2 BEAN 21.4 HAX 83 HIN 4.9 AC~FT 15,510




28 HAWAII, ISLAND OF KAUAIL
16015000 Waialae Stream at altitude 3,820 ft, near Waimea

LOCATION,--Lat 22°05720", long 159°34'18", Kauai, on left bank 5,0 miles northeast of mouth and 10.6 niles
northeast of Waimea,

DRAINAGE AREA,--2.5 sq mi, approximately,

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

GAGE, --Water-stage recorder, Altitude of gage is 3,820 ft (from topographic map).
AVERAGE DISCHARGE,--29 years (1920-31, 1952-70), 2Z.2 c¢fs (16,080 acre-ft per year),
EXTREMES. --Current year: Maxioun discharge, 1,600 cfs Jan, 13 (gage height, 4.98 ft); nminimum, 2,1 cfs Sept, 14,
Period of record: Maximum discharge, 4,530 cfs Jan, 16, 1921 (gage height, B.4d4 ft), from rating curve
extended above 1,100 cfs on basis of slope-arca measurement at gage height 4.60 ft; ninioum, 0,99 cfs
May 17, 18, May 30 to June 2, 1966,
REMARKS. - -Records fair. No diversion above station,

KEVISIONS (F1SCAL YEARS).--WSP 131%: Drainage area, WSP 1937: 1921,.1922-32(M}, 1953(M), 1954,

DESCHARGE,y IN CUBIC FEET PER SECOND, WAYER YEAR OCTOBER 1969 TG SEPTEMBER 1970

nay acrt NDV GEC JAN FLB HAR APR MAY JUN JUL AUG SEP
1 15 Gatt L] 25 b.4 4.2 5.6 25 3.8 2.0 L 25
2 10 Ga2 4,2 17 6.8 4.2 77 L2 3.4 6.4 3.6 10
3 8.4 4.2 4a0) 142 5.5 4.0 117 T9 3,2 5.2 3.2 4.7
4 T.6 4a2 e 25 9.5 3.8 i1 15 3.0 L] 3.0 3.6
5 7.0 Gt 3.8 12 5.2 3.8 6.6 9.5 2.8 a7 2.8 3.4
& 5.4 14 3.4 17 5.2 3.8 5.2 6.9 2ets 10 3.0 4.2
T T.0 16 3.8 12 5.0 3.6 Gt 6.1 2.4 6.9 5.5 T
8 12 106 24 8.6 5.0 3.6 3.8 5.5 244 18 5.2 5.2
G 9.0 12 14 T2 6.9 3.6 3.4 5.0 2,3 13 4.0 3.8
L0 b2 2.5 21 bt L1 3.6 5.0 24 2.3 112 3.2 3.2
11 94 8.1 9.0 274 6.6 3.6 5.8 17 2.3 26 2,8 2e >
12 42 78 13 28 5.8 3.6 4.7 9.0 2.3 33 3.0 2.3
13 11 15 8.1 2713 43 3.2 5.0 6.7 2ot 22 Ga.b 2,2
14 B.6 12 T.2 102 44 3.0 Gob 5.5 2ok i3 1i 2.2
15 T.7 31 6.1 19 12 3.0 35 4.7 2.3 9.0 5.2 2otk
16 6.9 13 5.0 13 3.0 10 4.2 2.8 6.6 4.0 2o
17 6.4 8.1 Gt 110 3.0 14 Gety 3.0 3l 16 5.1
18 6.l ] 4.2 40 5.2 7.7 5.5 2.8 i3 5.8 77
19 bt a0 442 5 8.1 21 5.2 et 6.9 4att EL]
20 Gatk A% 3.8 11 5.2 43 44 5.7 5.5 EPL 23
2t 12 iB 3.8 Il 4.2 10 42 5 4.4 3.0 i0
22 10 L6 3.6 9.5 3.6 48 4.2 6.4 4,2 2.6 boh
23 7.2 12 3.4 B.6 3.4 86 4.0 bty Gody 2.4 5.0
24 6.1 ES 165 L3 3.4 26 3.8 53 5.8 2k 4e2
25 5.2 9.5 47 66 3.2 34 8.5 EL] 21 EPL 3.6
26 5.0 6.9 1 16 3.0 116 14 8.1 231 14 3,0
21 649 Gal |3 ¥ L0 3.0 133 Ta7 ir 9.0 k) 2.6
28 12 5.5 tol 8.6 2.8 22 5.8 3] 5.8 5.8 2.4
29 7.2 5.0 &4 11 2.4 52 Gat 12 4.7 4.0 3.0
30 5.8 5.0 16 B.6 2.6 17 3.8 43 5.0 4.0 3.0
ERY 5.0 —==—-- 12 T2 3.2 —-—----- haQ oo 4o 7 2.0 ==
TOTAL 36744 613.5 751.0 1,326.7 258.6 114.1 335.6 319.2 26745 658.6 184.3 268.2
HEAN 11.9 20.5 24,2 42.8 9.2% 3.68 3L.2 10.3 8,92 21.2 5.95 8.94
MAX 96 106 165 274 4t 8,1 £33 19 53 231 e 17
MIN 5.0 4.2 3.4 Gak 4.2 2.6 3.4 3.8 2.3 4.2 244 2,2
AC-FT 129 1,220 L1490 24630 513 226 1,860 633 531 1:310 ELT 532

CAL YR 1969 TOTAL B,368.2 MEAN 22.9 MAX 807 MIN 2,2 AC-FT 164600
HER YR 1970 TOTAL 6,06%.7 HEAN 16.6 MAX 274 MIN 2.2 AC-FT 12,030

PEAK DISCHARGE {BASE, 1,300 CFS).--Jan, 13 (1930) 1,600 cfs (4.98 £t); July 26 (0100} 1,300 cfs (4,50 ft).




HAWAII, TSLANL OF KAUAT 29
16025100 Wainea ditch below wasteway, near Waimea

LOCATION,--Lat 21°5%'10", long 159°387S5%", Kauvai, on left bank at tunnel No. 4 outlet and below wasteway, 1.3
miles downstream from intake, and 2 miles north of Waimea,

PERIOD OF RECORD, --Februsry 1960 to current year,

GAGE,--Water-stage recorder and Parshall flune, Datum of gage is 131,2 ft above mean sea level (by stadia
survey},

AVERAGE DISCHARGE,--10 years, 3,51 cfs (2,830 acre-ft per year),
EXTREMES, --Period of record: Maximum daily discharge, 14 cfs Mar, 11, 12, 1965; no flow at times,

REMARKS, -~Records good, Ditch diverts from Waimea River for irrigation of sugarcane in vicinity of Waimea,

DISCHARGE, IM CUBIC FEET PER SECOMD, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY acr NOV DEC JAN FEB HAR APR HAY JUN JUL AUG SEP
3 -FY] L.4 1.3 3.7 2.8 3.9 07 6.2 1.0 9.8 3.5 3.0

2 GelB 1.2 1.3 3.7 1.3 3.9 66 6.2 290 6.9 3.2 T.2

3 Gatr L.l 1.3 443 W77 3.7 6.0 Gt k] 5.7 2.8 5.8

4 3.9 1.0 1.3 4.2 Z2+3 3.1 Fe T Gat «52 4eB 2.4 3.8

5 2.4 .90 1.3 3.7 441 2.5 6.9 5.8 «38 4.8 2.3 3.1
6 2.1 1.0 1.6 3.6 5.8 2.2 4.1 3.1 25 6.l 2.1 2.8

7 l.8 2.1 1.6 3.3 5.8 2.1 3.4 1.3 12 G445 2.0 3.0

8 l.9 3.3 1.8 3.3 5.4 1.9 3,9 946 0 3.3 2.1 4.2

9 3.8 4.3 3.2 4.0 5.6 1.8 3.8 62 o] T.0 2.4 3.9
10 2.8 3.2 3.6 3.5 T.1 1.7 1.9 57 0 8.9 2.1 3.2
11 5.5 2.2 3.7 3.7 T.7 1.6 1.6 5.7 Q 10 1.8 2.9
12 Ta7 3.5 3.4 1.7 5.6 1.6 1.7 7.6 "] 8.0 1.6 3.1
13 Ta2 4.8 3.5 29 5.8 l.4 1.3 5.0 0 9,5 1.4 2.8
14 5.6 3.7 2.8 .18 fo 1.3 2.9 3.8 Q 9.3 1.8 2.3
i5 EPNS 3,3 2ot .18 11 1.1 4.3 3.2 [+ 6.1 4.8 2.1
Lo 246 3.1 2.0 W15 9.3 1.0 LTS 2.8 0 4.1 3.2 1.9
i? 242 2.8 1.8 4T 6.9 + 18 2.5 2.3 0 3.1 3.0 i.8
L8 1.9 2et 1.7 96 9.2 .62 3.2 2.1 0 1.3 6.0 2.9
19 la7 2.7 1.9 «62 Fa.1 4T 2.4 2.3 0 6.5 3.6 8.3
20 1.6 3.8 3.0 +«38 5.9 84 5.4 2.2 0 3.4 2.8 8.7
Z1 l.6 3.2 1.9 <84 T.7 2.1 .07 2.2 2.4 d.7
22 3.1 2.8 1.7 W57 6.0 1.9 2ok 1.9 2.1 b4
23 204 2.8 1.6 78 Te3 1.9 L.2 2oty 1.5 4.4
24 1.8 2.1 2.5 .96 T3 1.8 +84 2.4 +38 3.8
25 l.6 2.9 4.0 273 7.3 1.6 8.6 2.8 34 3.3
26 l.4 2.8 3.5 52 Ta2 1.6 B4 T.5 «38 3.0
27 1.8 2.4 4.4 & Ta4 4.0 3.5 9.l 3.7 2.7
28 3.2 2.1 4.8 218 Tel 3.2 8.4 beT Te5 2.5
29 2.7 k.9 4. B .09 6.9 2.2 8.1 4.3 4.3 2.3
30 1.8 1.8 443 .09 G 1.7 8.2 3.6 3,1 2.8
E]S 1.6 —-=m=- 3.6 +09 ————— l.4  —==--—- 3.4 2.8 e
TOTAL 10L.2 Ta.60 8l.6 59.41 159.47 42.78 141.03 97.85 53.61 175.7 83.40 116,71
HEAN 3.26 2.55 2.63 1.92 5.70 1.38 4.T0 3.16 [.79 5.67 2.69 i.a9
HAX TeT 4.8 4.8 4e3 11 3.9 9.7 T.6 8.6 10 Tu0 8.7
HMIN l.4 <20 1.3 +15 «I7 .09 .07 AT [+] 1.9 3% 1.8
AC-FT 201 %2 162 ils 318 85 280 194 106 349 165 231

CAL YR 1969 TOTAL 1,108.29 MEAN 3.04 MAX 9.2 MIN O AC-FT 2,200
HTR YR 1970 TOTAL 1,189.35 HEAN 3.26 HAX 11 HIN O AC-FT 2,360




30 HAWAII, TISLAND OF KAUAI
16031000 Wainea River near Waimea

LCCAT10N,--Lat 21°59'02*", long 159°3%’46'", on right bank 1.2 mil 3 i Ri i
O A ' ' g miles upstream from Makaweli River and 1,8 miles

DRAINAGE AREA,--57.8 sq mi,
PERIOD OF RECORD,--July 191¢ to June 1918, July to October 191%, November 1943 to September 1968, current year,

GAGE.--Water-stage recorder, gltitude of gage is 25 ft {by hand levels from mouth of Makaweli River}, Prior
to QOct, 5, 1911, nonrecording gage at site 1 mile downstream at different datum, Oct, 5, 1811, to Oct, 31
1919, nonrecording gage at present site at different datum, ! ' ’

AVERAGE DISCHARGE,--32 vears {19%10-17, 1944-68, 196%-70), 136 cfs (98,530 acre-ft per year),

EXTREMES, --Current year; Maximum discharge, 18,900 cfs Jan, 13 ( i i
H m ’ s . gage height, 14,68 ft from rating curve ex-
tended gbove 3,000 cfs on basis of slope-arca measurement at gage height iﬂ.? ft; ngﬁimum, 8.1 c%s July 5,
Period of record:; Maximum discharge, 37,100 cfs Feb, 7, 1949 (gage height, 18,3 ft), from rating curve
extended abuvg 5,200 cfs on basis of slope-area measurements at gage heights 10.28 and 18,7 ft; practically
no fiowdocgas1unally ovwing to upstream diversions, !
Flood of Wov. 29, 1968, which destroyed the station, reached a stage of 16,50 ft, from flood k dis-
charge, 25,800 cfs, from rating curve extended as expléined above), ! oodmarks (dis

REMARKS, -~Records fair, Several upstream diversions for power and irrigation,

DISCHARGE, IN CUBIC FEET PER SECOMD, WATER YEAR OCTOBER 1969 70 SEPTEMBER 1970

pay acr NOV DEC JAN FEB BAR APR HAY JUN JUL AUG SEP
1 148 24 15 160 92 29 27 EL] | ¥4 30 i7 14
2 54 24 14 10% 91 29 451 44 13 9.8 17 53
3 43 23 14 15140 87 28 LYY 114 31 8.5 17 20
4 27 23 14 244 17 27 99 T2 11 8,3 17 14
5 24 24 14 102 39 26 34 34 il 8.3 17 13
[ 22 26 13 102 3z 26 27 23 11 9.8 17 13
T 22 46 13 91 30 26 24 19 12 i3 17 15
8 23 212 23 166 a0 27 23 7 12 11 19 20
g 34 71 43 132 a2 28 22 16 11 3t 20 17
10 29 32 66 53 105 28 27 15 11 105 e 16
il 611 26 6 2,220 36 30 26 50 12 a1 17 16
12 361 281 27 481 29 29 29 22 12 60 17 17
L3 T2 144 34 24180 31 29 27 14 11 21 18 i6
L4 31 60 19 24330 177 28 53 13 il 31 22 15
15 22 121 19 330 69 28 53 12 i1 L4 27 15
16 20 a8 16 176 41 29 45 12 i1 9.8 19 16
17 20 51 15 359 33 28 30 12 11 9.0 a0 15
18 20 32 14 398 42 29 34 12 12 55 31 107
19 20 413 33 176 41 30 41 13 12 18 18 a7
20 20 390 a5 135 33 34 3%7 13 12 9.8 16 9T
21 22 105 13 E10 3l 30 50 12 14 8.8 16 44
22 32 60 11 106 3o 30 a7 13 20 8.5 16 20
23 26 46 11 a7 29 29 3469 12 11 8.8 19 14
24 22 55 396 B8 28 28 85 11 9.8 9.0 22 13
25 21 52 ERNS 208 28 27 187 1t 10 11 22 13
26 24 34 4 172 2B 27 109 13 29 425 22 13
27 a7 18 482 98 27 £l 20 L0 6é 79 13
28 40 16 990 100 27 88 13 25 19 32 13
29 34 14 427 112 27 92 11 16 13 16 14
30 26 14 127 102 27 Tt 11 26 13 16 17
3 24 - 12 97 A 12 - 14 14 ———=--
TOTAL 1,931 2,525 34477 12,359 14377 874 3,377 701 460.8 1,095.4 665 771
MEAN 62.3 84.2 112 399 49.2 28,2 112 22.6 15.4 35.3 21.5 25.7
HAX 611 413 990 2:330 177 34 451 114 70 425 19 tor
HIN 20 14 11 53 28 26 22 Il 9.8 B.3 14 13
AC-FT 3,830 5,010 64500 24,510 2,730 1,730 6,700 1,390 914 2,170 1,320 £y 530
CAL YR 1969 TOTAL - MEAN - MAX - MIN - AC-FT -

WIR YR 1970 TOTAL 29,613.2 MEAN 81,1 MAX 2,330 MIN 8,3 AC-FT 58,740

PEAK DISCHARGE (BASE, 8,700 CFS}.--Jan, 13 (2230) 18,900 cfs (14,68 £t),




HAWALL, LISLAND OF KAUAT 31
16036000 Makaweli River near Waimea

LOCATION,--Lat 21°58'31"™, long 159°38755", Kauai, on left bank 0,7 mile upstrean from mouth and 1.9 niles
northeast of Waimea, )

DRAINAGE AREA,--25 sq mi, approximately,

PERIOD OF RECORD,--July 1943 to current year, Records for October 1811 to June 1917 at site 0,2 mile down-
stream not equivalent owing to intervening diversion,

GAGE, --Water-stage rtecorder, Datum of gage is 18,2 ft above mean sea level (by stadi ey i
June 16, 1959, at datum 1,00 ft highg'r!.g (by stadia survey). Frior to

AVERAGE DISCHARGE,--27 years, 88,1 cfs (63,830 acre-ft per year),

EXTREMES, --Current year: Maximum discharge, 3,910 cfs Jan, 13 (gage height, 6.63 ft), from rating curve
extgndeddas explained below; minimum, 17 cfs Aug., 22, '
eriod of record:; Maximum discharge, 15,900 cfs Apr, 15, 1963 (gage height, 12,25 ft from rating cur
i . . ve
gx;enfgd igg{e 3,200 cfs on basis of slope-area measuremcnt'at gage height 10.65 ft; mingéum, 3.15 cfg
uly f .

REMARK§.--Bccord§ good. Otokele ditch diverts all low flow from Olokele River 9 miles above station for irri-
gation in vicinity of Makaweli,

DISCHARGEs IN CUBIC FEET PER SECOND. WATER YEAR OCTUBER 1969 TO SEPTEMBER 1970

0AY ocT NDY DEC JAN FEB MAR APR HAY JUN JuL alG SEP
1 61 31 35 108 46 34 29 a3 35 42 21 126

2 46 3t 33 48 45 34 75 50 33 39 20 44

3 EL] 31 33 164 41 a3 227 232 13 EL 21 24

4 35 39 i3 Tl 41 32 46 Tl 33 33 19 21

5 33 33 33 45 40 32 35 54 EX] 33 19 i9

4] 33 58 32 49 39 ED) 32 47 33 i3 19 20

T 33 44 3z 45 37 31 31 43 35 35 21 30

a 39 265 85 39 6 31 31 41 L 56 21 21

9 35 51 39 38 a7 31 31 39 as 47 20 20
10 EE 40 47 37 44 30 38 77 a5 182 20 19
3] 89 348 35 517 it ED S 32 T is5 43 20 23
12 103 235 EX 136 36 a1l 31 42 36 147 19 24
13 38 79 EE] 370. 91 30 10 43 35 b4 27 2%
14 34 53 32 647 107 29 31 39 35 42 24 20
15 33 91 ED S 9l 51 29 97 37 37 EY 23 22
i6 35 &7 31 64 41 - 39 EX) 39 26 21 21
17 a2 49 31 157 40 31 42 37 3T 31 35 21
18 32 43 31 194 53 42 34 38 33 38 25 203
19 33 107 a1 a2 42 39 36 a7 33 24 21 107
20 as 190 31 b4 39 il 5 a7 51 22 19 198
21 61 a8 Els 64 38 29 a7 37 124 21 19 89
22 45 1354 30 58 3T 29 115 EN) 38 20 18 32
23 35 b6 31 53 34 30 91 ar 32 20 18 25
24 32 60 255 58 a5 29 48 37 84 22 19 22
25 30 43 148 126 as 29 65 56 105 192 33 21
26 30 39 280 a2 36 29 157 90 42 9T 63 21
27 4] a7 176 62 s 30 ELE 4B 48 44 241 21
28 52 a7 99 59 34 30 97 a7 52 10 34 20
2% a7 ElJ a7 11z - EXS 124 a5 59 24 22 21
30 a3 L 51 53 --—--- 31 55 34 90 23 a5 24
31 32— 42 49 —-mm—= 29  me-—— 42 - 23 21 -
TOTAL 1,278 24134 1:954 3,742 14229 3715 2,173 1,645 14386 1,819 958 1+300
MEAN 4l.2 T1l.1 63.0 21 43.9 31.5 7244 53.1 46.2 GB.7 30.9 43.3
HAX i03 265 280 6aT 107 42 351 232 124 397 241 203
MIH 3D 31 30 37 34 29 29 L 32 20 18 19
AC-FT 23530 49230 3,880 T:+420 24440 1,930 44310 3,260 2,750 3;610 1+900 24560

CAL YR 1969 TOTAL 34,522 MEAN 94.6 HAX 3,330 MIN 3C AC-FT &B,470
WTR YR 1970 TOTAL 20,593 HEAN 56.4 HAX 647 HIN 18 AC-FT 40,850

PEAK D1SCHARGE {BASE, 4,700 CFS).--No peak above base.




32 BAWAIT, TSLAND OF KAUAT
16049000 Hanapepe River below Manuahi Stream, near Eleele

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

URAINAGE AREA,--18,8 sq mi,

PERIOD OF RECORD,--July 1917 to January 1921, December 1926 to current year, Prier to July 1952, published as
"at koula, near Eleele." Records 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 nean sea level (by stadia survey), July 1, 1917,
to Jan, 22, 1921, nonrecording gage and Dec, 16, 1926, to June 30, 1951, water-stage recorder, at same site
at datum 1.00 ft higher.

AVERAGE DISCHARGE.--46 years {1917-20, 19%27-70), 87.2 cfs (63,180 acre-{t per year),
EKT?SI;IE?}.;:-(131611’—1—?-1911:22;?:11‘: Maximum discharge, 3,130 cfs Jan, 13 (gage height, 5,84 ft); mininum, 16 cfs Aug, 11,
Period of Tecord; Maxinum discharge, 39,000 cfs Apr. 15, 1963 (gage height, 14,87 ft), from rating curve
extended 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 abhove station for irrigation in wicinity of Makaweli.
REVISIONS (FISCAL YEARS),--WSP 740: 1931, WSP 1719:; 1929-31(M), WSP 1937: 1918, 191a{)), 1820, 1921(M),

igggiag(M), 1930, 1936-37(M), 1941(P), 1943-46(P), 1947(M), 1548-52(P), 1955{M), 1956-5?(#), 1958 (M},

DISCHARGEs; IN CUBIC FEET PER SECOND, WATER YEAR OCTDRER 1949 TO SEPTEMBER 1970

DAY ucr HOV DEC JAN FEB HAR APR HAY JUN JuL AUG SEP
1 52 18 21 216 24 23 27 15L 29 57 21 184

2 55 18 21 48 23 23 38 67 27 36 23 57

3 23 is 20 66 23 23 150 460 26 26 21 22

4 20 25 21 EX:] 23 23 32 138 26 23 17 i9

S 20 20 20 27 23 23 27 Th 27 25 19 18

& 19 30 20 57 23 23 26 49 27 35 19 20

7 21 23 20 32 23 23 26 EL) 3t EL] 26 26

;] 25 246 (3] 26 23 23 25 a7 28 57 21 Zl

9 20 41 21 23 25 23 25 44 26 30 17 [ &
LO 20 91 21 23 25 23 44 156 26 209 17 i8
11 I 38 21 427 23 22 25 109 27 60 16 17
L2 33 201 21 99 23 22 25 55 28 116 16 L7
13 19 68 20 3154 55 23 25 62 Al Tl 21 Ly
14 18 43 20 373 43 23 25 EN) 31 61 20 17
15 20 102 20 64 24 23 &5 L) 27 44 16 20
16 19 108 20 40 23 24 27 32 a7 29 16 17
L7 18 34 20 68 23 23 27 a5 29 57 26 L8
1a 18 26 20 17 3l EX) 25 a7 27 ELY i? 210
19 18 &5 20 EL:] 24 30 29 ap 26 24 16 134
20 18 156 20 30 23 23 16 29 T4 20 16 301
21 62 66 20 EN 23 23 27 30 185 15 16 183
22 El ] L49 20 29 23 24 Ltog 33 49 L8 111 49
23 20 65 20 27 23 24 95 37 30 21 16 27
24 18 38 268 34 23 24 a2 a0 136 29 16 29
25 is 27 113 48 23 24 41 91 189 109 27 19
26 18 24 223 a7 23 24 L03 65 71 47T 96 L7
21 T4 23 131 32 23 25 4hb 49 89 121 306 17
28 39 22 41 71 23 25 150 35 9% 102 27 17
29 22 21 29 9  ------ 25 193 32 122 10 21 L7
10 20 22 24 21 === 25 T0 28 L7&6 27 56 17
EXY I 27 25 emem—- 25 @ ----—- 68 —-———- 24 21 e
TOTAL 829 1,829 14370 Z4587 711 T42 2,036 2,194 1,754 240863 1,001 1,555
HMEAN 2647 6L.0 4402 83.5 25.4 23.9 67.9 70.8 58.5 £6.5 32.3 5.8
HAX T4 246 268 427 55 il 446 460 189 417 ELe] ) 301
HIN 18 iX:] 20 23 23 22 25 28 26 18 Lé L7
AC-FT L1640 34630 2,720 5;130 15410 14470 44040 44350 3,480 4,090 14990 3,080

CAL YR 1969 TOTAL 33,224 HEAN 91.0 MAX 3,410 HIN 18 AC-FT 65,900¢
WTR YR 1970 TOTAL 18.671 HEAN 51.2 HAX 477 HEIN 16 AC-FT 37,030

PLAK DISCHARGE (BASL, 3,600 CFS),--do peak above base,




BAWAII, ISLAND OF KAUAI 33
16052500 Lawai Stream near Koloa

LOCATION.--Lat 21°54'03", long 159°30'19", Kauai, on right bank at private road bridge, 0.9 mile upstream from
mouth, and 2,6 miles scuthwest of Koloa,

DRAINAGE AREA,--6,60 sq ni,
PERIOD OF RGCORD,--Annual maxioum, water years 1962-63, July 1963 to current year,

GAGE, --Water-stage recorder, Datum of gage is 37,0 ft above mean sea level (hy stadia survey), Apr, 24, 1962,
to June 30, 1963, crest-stage gage at same site and datum,

AVERAGE DISCHARGE,--7 years, 8,17 cfs (5,920 acre-ft per year),

EXTREMES, - -Current year: Maximum discharge, 730 cfs Jan. 13 (gage height, 6.05 ft), from rating curve extended
as explained below; minimum, 0,66 cfs Mar. 26 to Apr, 2, Apr. 6-9,
Period of record: Maximum discharge, 3,540 cfs Mar. 14, 1963 (gage height, 9,56 ft), from rating curve
extended above 190 cfs on basis of slope-area measurements at gage heights 7.70 and 9.56 ft; minimum, D,06
cfs Aug, 18, 1966,

REMARKS, --Records fair except those for period of no gage-height record, which are poor. Several diversions
above station for irrigation of sugarcane in vicinity of Lawai,

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 YO SEPTEMBER 1970

DAY ocT Noy DEC JAN FEB RAR APR MAY JUN JUL AUG SEP
1 5 1.6 3.0 23 1.0 .81 o 73 3.0 1.3 2.1 4.7 7.3
2 1.5 1.5 2.9 3,4 1.1 +«B81 1.0 5.0 1.2 2.7 L 7.3
3 1.6 1.5 2,7 3.1 l.1 .81 « 73 9.0 2,3 1.9 4.9 6.2
4 1.2 1.5 2.7 a6 1.1 « 73 1.3 2.8 2.1 1.5 4.6 5.9 i
5 1.2 L.6 2.7 3.2 1.0 213 « 73 2,3 i.0 2.8 4.6 5.7
] 1.6 .7 2.7 12 1.0 73 1.8 2.1 25 3.0 446 6.0
7 1.7 1.7 245 4.1 «95 «73 266 1.7 .88 2.8 Geb Te2
] 1.5 2.0 3.8 3.5 95 73 .13 Leb 1.0 3.0 4.4 6.0
9 3.4 1.9 2.8 3,2 «95 «T3 «66 1.7 1.3 2.7 Gk 6.6
io 4.9 27 3.2 3.0 + 95 73 +B1 2.1 1.4 246 La4 5.9
il 1.6 2.0 3,0 36 + 95 .73 73 1.B L.5 4ol 4eb 5.8
12 1.4 6.6 2.8 5.9 .95 +73 .73 2.1 1.2 3,0 bab 5.8
13 l.4 4.0 2T 29 «95 295 l.1 2.0 +95 2.7 5.2 5.8
14 1.6 B.0 2,2 23 «95 - 73 1.2 2.0 1.3 2.6 5.2 5.7
15 1.9 8.0 2.2 1.8 - 88 73 +88 2.3 L.5 246 5.0 5.7
16 2.3 4.0 2,2 1.5 +95 1.5 95 le4 1,7 2.1 4.9 5.6
17 2.5 3.0 2.1 1.6 =95 l.& 95 l.4 1.7 2+7 54 5.6
18 1.8 2.6 242 et - 95 +81 73 1.3 2.2 2,6 5.9 Te5
19 1.8 445 2.4 1.2 + 88 « 73 - 73 1.3 2.4 2.6 5.9 7.1
20 1.8 8.0 1.6 i.2 .88 «T3 «Bl 1.2 1.5 2.6 449 10
21 1.9 6.0 1.6 1.2 + B8 - 72 3.0 1.2 1.6 2.6 5.2 6,2
22 1.8 5.0 | 9y 1.2 - B8 «73 .73 1.1 1.8 2,6 5.2 5.4
23 1.7 9.6 1.6 1.1 =81 + 73 1.6 1.0 2,5 2.6 4.9 446
24 1.7 6.b 5.2 1.1 «81 73 1.8 1.0 2,5 246 4.5 4.1
25 1.7 4.0 3.7 1.3 «88 +73 .88 1.2 2.0 3.1 4.5 3.9
26 1.5 3.5 2,5 13 1.0 1.9 1.7 28 11 3406
27 3.8 3.2 4.0 «66 1,9 1.7 1.4 6.1 EL 3.4
28 3,1 2,9 3.7 66 2.1 1.6 Le4 5,0 5.4 3.2
29 2,3 2.7 443 + 66 2.5 1.5 1.4 449 4.5 3.1
30 2.5 2.7 3.2 +73 1.6 +95 2.1 B4 S5t 3.1
31 2.3 —m———e 3.0 +88 —————- +95 —mmene 5.0 445  ———w--
TOTAL 62,5 138.9 86.8 179.9 26408 2475 34,80 61.20 47.78 123.6 la2,6 169.3
MEAN 2,02 4263 2+80 5.80 .93 +80 1.16 1.97 1.59 3.99 5.89 5464
MAX a9 27 5.2 36 1.1 1.6 3.0 8.0 2,5 28 30 10
HIN 1.2 1.5 1,6 1.1 «B1 66 .66 295 .88 1.9 4ot 3.1
AC-FT 124 276 172 LY 52 49 69 12} 95 245 362 336

CAL YR 1969 TOTAL 2,798.55 MEAN T7.67 HAX 40D MIN .36 AC-FT 5,550
HIR YR 1970 TOTAL 1,138.21 HEAN 3.12 MAX 36 HIN .66 AC~FT 2,260

PEAK DISCHARGE (BASE, 1,200 CFS).--No peak above hase.

NOTE, --No gage-height record Nov. 13 to Dec, 16,
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LOCATION,--Lat 21°58'48", Iong 15%°27'12",
to Kamooloa Stream, 0.8 mile downstream {rom intake on Papuaa Stream,

HAWAII, TSLAND OF KAUAI

16053400 Upper Haiku ditch near Puhi

Kauai, on right bank 20 £t upstream from flume crossing a tributary

PERIOD OF RECORD,--October 1963 to current year,

GAGE, --Water-stage Tecorder,

Altitude of gage is 470 ft (from topographic map).,

AVERAGE DISCIIARGE, --6 years (1964-70), 2.01 cfs {6,530 acre-ft per year),

EXTREMES, --Period of record:

REMARKS, --Records good,

%00 ft above Puuana Road crossing for irrigation of sugarca

[V R T Ve

(=30 3k~ = e

1

133
L2
13
14
L5

16
k7
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAM

MAK
MIK

AC-FT

CAL YR 1969
WTR YR 1970

ocr

15
15
15
15
15

i5
15
15
14
14

14
14
14
14
14

14
14
Le
14
14

14
14
14
14
1%

14
14
13
13
13
13

438

14.1

15
13
B&9

DISCHARGE s
NOV DEC JAN
12 3.5 N1
12 Ba5 .20
12 13 .12
10 LS 1.0
9.0 20 «20
B.5 20 «14
£2 20 .12
Tab 21 <10
6.1 21 .10
13 21 +14
¥ 20 70
12 20 .10
4.3 20 .93
&, T 20 61
6.6 19 «12
T 18 .12
6.6 L8 «10
2.9 13 .12
L.2 13 .12
1.5 10 W12
1.1 13 .12
1.0 9.1 12
bett B.5 15
5.3 T+5 .12
4.h 1.3 «15
33 i.8 «15
P Lot .12
2,0 .10 12
L.& 08 .12
1.3 .08 .12
—————— .08 W12
19645 384,94 T.21
6.55 1244 «23
16 21 I.0
L.0 .08 «10
390 To4 14
TOTAL 3,957.48 MEAN 10,8
TOTAL 4,688.28 MEAN 12.8

IN €UBIC FEET PER SECDHD,

FEB

.12
-10
+06
6.0
18

21
20
20
20
LY

19

21

16
8.7
8.7

14
20
22
15
12

369.18
13.2
22

.06
T3z

HAX 27
MAX 36
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3.1
14
19
17
17

15
T3
36
i5
L8

17
15
Gl
<10
.10

MIN 0
MIN L 06

APR HMAY
9.0 21
8.8 21
6.1 26

+32 21
3.9 24

13 26
15 26
16 13
15 1.3
9.3 1.9
40 21
13 23
L3 ie
Ly 24
16 19
i3 3.9
B.T 9.3

. 4B 25
3.8 28
245 26
2.0 26
2.2 23
2.3 21
2.2 20
2.2 12
4.l 16
9.0 21

14 2l
17 21
20 20
—————— 11
259,30 591.4
8,64 19.1
20 238
.32 L.3
514 1,17
AC-FT 7,850

AC-FT 9300

JUR

17
21
21
20
20

e
17
17
16
17

23

20
Teb
4.8

18

19
18
18
17
1l

B.1
19
19
19
19

20
13
9.5
20
22

510.0
17.0
23
4.8
1,010

and 3,6 miles west of Puhi,

Maximum daily discharge, 36 cfs July 26, 197C; no flow at times,

WATER YEAR QCTDBER 1969 TO SEPTEMBER 1970

JuL AUG
23 1.3
19 8.0

9.6 21

8,3 22

2.6 22
19 22
25 22
25 22
25 13
25 16
25 2L
26 20
26 19
26 14
26 6.2
26 12
26 18
25 17
25 16
25 15
28 9.2
33 &0
iz 9.1
iz 16
a3 14
36 15
34 16
34 10
33 B85
31 4.3
20 i5

TB3.5 442,35
25.3 14,3
a6 22
2eb «40
14550 ary

Ditch diverts from Papuaa Stream at Papuaa Reservoir and from Kamooloa Stream at intake
ne in vieinity of Puhi,

SEP
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L5
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22
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HAWAIL, ISLAND OF XAUAZ 15
16053600 Lower Haiku ditch near Puhi

LOCATION,--Lat 21°58'19", long 159°27'12", Kauai, on right bank 300 ft upstream from fiume crossing a tributary
to Kamooloa Stream, 0.5 mile downstream from intake on Kamooloa Stream, and 3.2 miles west of Puhi,

PERIOD CF RECORD, --October 18963 to current year.

GAGE, --Water-stage recorder, Altitude of gage is 400 ft (from topographic map),

AVERAGE DISCHARGE.--6 years (1964-70), 8,09 cfs (5,860 acre-ft per year),

EXTREMES. - -Period of record: Maximum daily discharge, 53 cfs Dec, 1, 1968; no flow Feb, 3-5, 1967,

REMARKS, -~Records good except those for period of no gage-height record, which are fair, Ditch diverts from
Kamooloa Stream 0.4 mile below Papuaa Stream for irrigation of sugarcane in vicinity of Puhi,

DISCHARGE, IN CUBIC FEET PER SECUNDs WATER YEAR DCTURER 1969 TO SEPTEMEER 1970

DAY ucT NOV BEC JAN FER HAR APR HAY JUN JuL AUG SEP
1 1.8 + 19 2.3 6.0 2.3 +98 .39 1.9 1.1 1.5 .89 2.3
2 2+1 -« 19 2.2 3.5 2.2 +98 +69 1.9 99 1.1 .79 L.8
3 L.5 «79 2.0 4.0 2,2 .98 1.1 17 9 +69 .79 +99
4 k.5 -89 1.9 i0 2al 496 69 8.4 . B9 .19 +6% -89
5 1.4 .19 1.8 4.0 2.1 96 hb 447 +89 « 79 +69 .79
& l.4 79 1.7 3.7 1.9 51 46 3.4 49 .19 « 59 69
T let .69 i.8 3.4 1.9 96 2 G46 2.7 L « 19 <79 .79
8 lo4 79 1.9 3.2 1.9 96 «4b 2.6 .89 «99 .89 + 89
9 1.2 69 2.0 3.l 1.9 - 26 .53 2.5 « 79 L. 69 89
Lo 1.4 99 1.9 3.1 k.8 +89 1.2 3.6 «69 1.1 +61 - 79
11 1.5 .89 1.6 15 L.7 .79 «T9 2.9 + 69 1.2 61 09
12 L4 16 1.5 5.0 L.& W 79 .79 24D - 69 2.7 53 .67
13 1.2 LR l.4 25 1.5 69 79 2.3 +69 1.5 W61 .61
L& 1.1 3.0 1.2 15 1.4 69 79 2.1 69 1.5 . 79 23
L5 1.2 3.3 1.2 4.0 1.5 569 .61 2.1 61 1.2 .61 =61
15 1.1 4.1 k.1 6.8 lo& <69 W61 1.9 + 69 <99 .53 «53
17 .99 2.3 L.0 8.0 1.3 69 61 1.6 61 1.2 .69 +53
18 «39 2.1 1.0 Guth T4 +59 61 1.6 .53 1,2 +93 «99
19 1.1 3.7 .98 445 1.3 69 L.2 1.5 +53 1.4 +23 .89
20 | 6.1 .98 3.3 1.2 61 3.4 14 + 69 .99 .53 2.1
21 1.2 3.9 94 3.0 1.1 61 1.8 1.4 499 «99 «53 2,2
22 1.8 3.9 94 2.9 1.1 b1 1.2 1.4 719 79 «53 [ ]
23 1.1 17 92 2.8 1.1 b1 1.4 1.2 61 «89 ab 1.2
24 «89 5.9 2.5 2.8 »98 53 L.5 1.2 W 77 .89 +93 .1
25 -8 LY 2.5 2.7 » 98 53 L.8 1.5 1.2 1.7 <69 + 97
26 +89 3.7 2% 2.7 .98 b 1.6 2.3 + 99 5.9 99 .89
27 -39 3.2 10 2.9 +98 b 2.3 1.9 +89 Le& 4.5 89
28 L.l 2.9 4.0 3.7 .98 -] 1.8 Eete + 79 1.2 1.9 .89
29 «89 2.6 3.0 3.3 ---——- 39 3.0 1.2 1.9 1.1 +99 B9
30 «T9 2.6 2.5 2.6  --—-== <19 2.1 1.1 2,9 1.2 B9 B9
11 B em———— 2.7 245 e +39 e 1.2 —=-= +99 279 meme——
TOTAL 38.01 [0&4.19 63.B8 L73.1 42,80 22.03 35,54 84.4 27.28 40.77 25.88 30.31
MEAN 1.23 3.47 2.06 5.58 1.53 W71 1.18 2,712 91 1,32 .83 l.0L
HAX 2.1 17 10 25 2.3 «98 3k £E7 2.9 5.9 449 2.3
MIN b +H9 «92 2,5 -98 39 «39 1.1 +93 «69 Whb +53
AC-FT 75 207 127 343 85 44 T0 167 o4 a1 51 60

CAL Y3 1969 TOTAL 2,0480.38 HEAN 5.70 MAX 44 MIN .69 AC-FT 4,130
WTR ¥* 1970 TOTAL 688,21 MEAN 1.B9 BAX 25 MIN .39 AC~FT 14370

NOTE, --No gage-height recerd Dec, 17 to Jan. 26.




30 HAWALL, ITSLAND OF KAUAIL
16053800 Kamooloa Stream near Puhi

LOCATIQN, - -Lat 21°587'13", long 159°27708", Kauai, on right bank at head of falls, 0.4 mile upstrean from con-
fluence with Kuia Stream, and 3,5 niles west of Puhi,

DRAINAGE AREA.--5,94 sq mi.

PERIOD GE RECORD,--MNovember 1963 to May 1970 (discontinued).

GAGE.--Water-stage recorder., Altitude of gage is 390 ft (from topographic map).

AVERAGE DISCHARGE.--5 years (1964-69), 17,0 cfs (12,320 acre-ft per year).

EKTRFMES.--MaxiDum discharge during period October 1869 to May 1570, 864 cfs Jan, 13 (gage height, 3,39 ft);
minimum, 0,04 cfs Oct, 18, 19, 26, 31, !

Period of record: Maximum discharge, 5,750 cfs Nov, 29, 1968 (gage height, 7.50 ft), from rating curve

extended above 600 cfs on basis of slope-area measurements at gage heights 4,86 and 6,66 ft; minimum, 0,02
cfs Feb, 8, 9, 1967,

REMARKS, - -Records good, Diversion by Kamooleca ditch 4,3 miles above station to Kuia Stream., Upper Haiku ditch
(see sta 16053400) and Lower Haiku ditch (see sta 16053600) divert 1,3 miles and 0,4 mile, respectively,

above station for itrigation of sugarcane in vicinity of Puhi, Since July 1%, 1966, Kolca tunnel (see sta
16054400) has diverted 0,6 mile above station for irrigation of sugarcane in vicinity of Koleoa,

LISCHARGE, IN CUBIC FEET PER SECOND, OCTOBER 1969 TO MAY 1970

DAY acr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 .10 .23 2.5 T 2.7 <32 206 Lot
2 +10 «20 2.4 4.1 FE .29 .10 1.5
3 0% 23 2.3 5.1 2.2 17 + 96 245
& <07 12 2.0 24 2.1 W17 .78 2.0
5 .09 .23 1.9 Goh 1.9 14 <36 1.7
& .09 .72 1.8 4.9 1.7 .12 .26 L.6
T «10 eah 1.9 3.8 1.5 o 14 .23 1.6
8 £ 10 244 2.9 3.6 1.4 12 .23 1.6
9 .09 2.5 2.7 3.5 1.3 .10 .20 1.5
10 - 10 4.3 2.8 3.5 L.2 10 .90 1.9
1l £ 1G At 2.7 T4 1.0 .10 «52 1.5
12 .09 16 2.6 11 .96 .09 «29 l.4
13 07 4.1 1.6 102 1.0 09 «20 1.3
14 .07 3.2 1.3 a2 1.2 .07 20 1.3
15 .07 3.6 1.1 21 « 96 07 <07 1.1
16 «GT 3.6 1.0 15 72 W07 .06 290
17 .07 2.9 .96 16 1] 07 .07 «B4
13 <06 2.9 .90 15 l.1 .09 .07 72
19 - 0% 3.1 .78 8.3 <78 .09 .23 .66
20 « 06 3.8 66 EFL .6t .07 +20 61
21 06 3.3 b1 3.3 + 56 .08 .14 .61
22 .07 3.2 56 3.2 <48 07 +96 61
23 06 9.5 +52 EXR! .40 .07 1.5 .31
24 .06 3.7 3.4 3.1 .32 0T 1.0 b1
25 «06 3.3 3.4 3.0 .32 .07 1.0 6l
26 « 04 3.1 3.0 3.0 32 QT 1.1 <61
21 +09 3.0 24 3.1 .32 07 l.2 «56
28 .07 2,9 3.8 34 « 26 