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SURFACE WATER RECORDS OF HAWAII AND OTHER PACIFIC ARFAS, 1963

INTRODUCTION

The surface-water records for the 1963 fiscal year for gaging
stations, partial-record stations, and miscellaneous sites within
the State of Hawaii and other Pacific areas 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, district engineer, Surface Water Branch.

Through June 30, 1950, the records of discherge 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.” Since 1951
there have been 20 volumes in the series; each volume covered an area
wnose boundaries coineided with those of certain natural drainage
areags. The records in Hawaii are contained in the above series as
"Surface Water Supply of Hawaii.” Records for other Pacific areas
are contalned in & volume entitled "Surface Water Supply of Marilana,
Caroline, and Samoa Islands."

Beginning with the 1961 fiscal year, streamflow records and
related data have been released by the Geologlcal Survey in annual
reports on a State-boundary basis, except for Haweii which includes
other Pacific arcas. Distribution of these basic-data reports is
limited and primarily for local needs. Records will be published
in Geological Survey water-supply papers at 5-year intervals.
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COOPERATION

Cooperative agreements between the U.S. Geological Survey and
organizations of the State of Hawaii for the systematic collection of
streamflow records began in 1909. Cooperative agreements with the
Territory of Guem began in 1953, and with the Territory of Amerlcan
Bemoa. in 1957. Organizations that supplied data are acknowledged in
gtation descriptions. Organizations that assisted in collecting data
through cooperative agreements with the Survey are:

State of Hawaii, Department of Iand and Natural
Resources.

Govermment of CGuamn.

Government of Americar Samoa.

City and County of Honolulu, Division of Engineering.

Asgistance in the form of funds or services wasg given by the
Corps of Engineers, U.S. Army, in collecting records for 9 gaging
stations and by the Public YWorks Center, U.S. Navy, Guam, in collect-
ing records for 3 gaging stations published in this report.

Thne following organizations aided in collecting records:

Boards of Water Supply of the City and County of
Honolulu and Maui County; Lihue Plantation Co., Ltd.;
McBryde Sugar Co., Ltd.; Waiahole Water Co., Ltd.; Rast
taui Irrigation Co., I1td.; B. P. Bishop Estate; Kohala
Di%ch Co., Ltd; and Pionecer Mill Co., Litd.

DEFINITION OF TERMS AND ABBREVIATIONS

The termms of streamflow and other hydrologic deta, as used in this
report, are defined as follows:

Gaging station is a particular site on a stream, canal, lake, or
reservoir wiaere systematic observelions or gage height or discharge are
obtained. When used in counection with a discharge record, the term is
applied only to those gaging stations where a continuous record of dis~-
charge is oblained,

Partial-record station is a particular site where limited stream-
flow data are collected systematically over a period of years for use
in hydrologic analyses,

Cubic foot per second (cfs) is the rate of discharge of a stream
winose chnannél is 1 square fool, in cross-sectional area and vhose aver-
age veloeity is ) foot per second.
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Million gallons per day (mgd) is the rate of discharge of a
stream neasured in million gallons per day.

Acre-foot {ac-ft) i1s the quantity of water required to cover an
acre to tne depth of 1 foot and is equivalent to 43,550 cubic feet.

Cfs-~day is the volume of water represented by a flow of 1 cubic
foot per second for 2k hours. It is equivalent to 86,400 cubic feet,
1.983471 acre-feet, or 616,317 gallons, and represents a runoff of
0.0372 1nch from 1 square mile.

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

Control designates a feature downstream from the gage that deter-
mines the stage-discharge relation at the gage. This feature may be
a natural constriction of the channel, a long reach of the channel, or
an artifilecial structure.

The drainage area of a stream at a specified location is that area,
mes.sured in a horizontal plane, which is so enclosed by a topographic
divide that direct surface runoff from precipitation normally would
drain by gravity into the river above the specified point. Rlgures of
drainage area given herein include all closed basins, or noncontributing
areas, within the area unless otherwise noted.

WSP is used as an abbreviation for '"Water-Supply Paper' in refer-
ence to previocusly published reports.

DOWNSTREAM ORDER AND STATION NUMBERS

Stations are listed in the same downstream order used in the water-
supply papers. Records are listed in a downstream direction along the
main stem with all stations on a tributary entering above a main-stem
station listed before that station. If a tributary enters between two
main~stem stations, it is listed between them. A similar order is
followed listing stations on first rank, second rank, and other ranks
of tributaries. To indicate the rank of any tributary on which a
gaging station 1s situated and the stresm to which it is immediately
tributary, each indention in the listing of gaging stations in the table
of contents of this report represents one rank. This downstream order
and system of Indention shows which gaging stations are on tributariles
between any two stations on a main stem and the rank of the tributary
on which each gaglng station is situated.

As an added means of identification, each gaging station and partial-
record station has been assigned a station number. The numbers have been
assigned in the downstream order used in the annual series of water-
supply papers. In assigning station numbers, no distinction is
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made between partial-record stations and contlnuous-record gaging
stations, so that the station number for a partial-record station
indicates dowmstream order position in a list made up of both types
of stations. Gaps are left in the numbers to allow for new stations
that may be established; hence the numbers are not consecutive.

The complete number for each station, such as U40-2290.00, in-
cludes the district number "H0" and & six-digit station number. In
this report, only the essential digits of the statlon number are
shown. For example, the complete number 40-2290.00 would appear as
2280, just to the left of the station neme. Also, the records are
listed in downstream order by islands.

EXPIANATION OF DATA

The base data collected at gaging stations consist of records of
stage and measurements of discharge. In addition, observations of
factors affecting the stage-discharge relation, weather records, and
other information are used to supplement base data in determining the
dally flow. Records of stage are obtained either from a water-stage
recorder that gives a continuous chart of the fluctuations or from
direct readings on a nonrecording gage. Measurements of discharge are
made with a current meter by the general methods adopted by the
Geological Survey on the basis of experience in stream gaging since
1888. fThese methods are described in Weter-Supply Paper 888 and are
also outlined in standard textbooks on the measurement of stream
discharge.,

Rating tables giving the discharge for any stage are prepared fron
stage-discharge relation curves defined by discharge measurements. TIf
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,
or computation of flow over dams or weirs), velocity-area studies, and
logarithmic plotting. The application of the daily mean gage height
to those rating tables gives the daily mean discharge, from which the
monthly and yearly mean discharge are computed. 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 in effect the shifting-control

method.

For some gaging stations there are pericds when no gage-height
record is obtalned or the recorded gage height is so faulty that it
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cannot be used to compute the daily discharge. This happens when
the recorder stops or otherwise falls 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 good record, discharge measurements, weather re-
cords, and comparison with other station records from the same or
nearby basins,

The data in this report generally comprise a description of
the station, a skeleton rating table, and a table showing the daily
discharge and monthly and yearly discharge of the stream. Records
are published for the fiscal year which begins on July 1 and ends
on June 30. A calendar for the 1963 fiscal year is shown on page II
to facilitate finding the day of the week for any date.

The description of the station gives the location, drainage area,
records avallable, type and history of gages, average discharge,
extremes of discharge, and general remarks. The location of the
gaging station and the drainage area are obtained from the most
accurate maps available. Under "Records available" are given periods
for which there are published records for the present station or for
stations generally equivalent to the present one. Under "Gage" are
given the type of gage currently in use and the datum of the gage above
mean ‘sea level, and a condensed history of the types, locations, and
datums of previous gages used during the period of records available.
The references to "datum of 1929" and adjustments of other years are
to the datum and adjustments of the U.S. Coast and Geodetic Survey.
Under "Average discharge” is given the average discharge for the number
of years indicated. It 1s not given for stations having fewer than
five complete years of record or for stations where changes in weter
development during the period of record cause the figure to have little
significance. Under "Extremes" are given the maximum discharge and
gage height, the minimum discharge if there is little or no regulation,
and the minimum daily discharge if there is extensive regulation. In
the first paragraph, the data given are for the complete current fiscal
year unless otherwise specified. In the second paragraph, the data
given are for the periods of record within the calendar year dates in
the heading {not necessarily those for the complete years indicated by
the heading dates). Reliable information concerning major floods that
have occurred outside the period of record is given in the third or
last paragraph under "Extremes." Urnless otherwise qualified, the maxi-
mum discharge corresponds to the crest stage obtained by use of a
water-stage recorder, a crest-stage gage, or a nonrecording gage read
at the time of the crest. If the maximum gage height did not ocecur at
the same time as the maximum discharge, it is given separately. Informa-
tion pertaining to the accuracy of the records and to conditions which
affect the natural flow at the gaging station is given under "Remarks."
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Skeleton rating tables are published for all stations except those
for which the daily discharge for the greater part of the period was
determined by the shifting-control method or other special methods in-
volving an equivalent adjustment to the gage height of more than one-
tenth foot. Skeleton rating tables are not published for canals,
@itches, or springs,

The dally table gives the discharge corresponding to the daily

mean gage height unless there are large or rapid changes in discharge
during a day. Tor days having large or rapid changes, discharge for
the day is computed by averaging the mean discharges for several parts
of a day. For stations equipped with nonrecording gages, the daily
discharge corresponds to once-daily readings of the gage or to the mean
of twice-dally readings; but for periods of rapldly changing stage the
discharge is determined from a gage-height graph based on gage readingsg.

In the table for daily discharge, the figures for the maximum day
and the minimum day for each month are underlined. If the figure is
repeated, it is underlined only on the first day of its occurrence.

In the monthly summary below the daily teble, the line headed
"Total" gives the sum of the daily figures; it is the total ofs-days
for the month for Guam and million gallons for Hawaii and Samoa. The
line headed "Mean'" gives the average flow in millions of gallons per
day and cubic feet per second during the month. Discharge for the
month is expressed in acre-feet (line headed "Ac-ft").

In the yearly summary below the monthly summary, the figures of
maximun are the maximum daily discharges, not the momentary discharges
when the water was at crest stage. ILikewise, the minimums in this
summary are the minimum dally discharges.

Peak discharges and the times of thelr occurrence and correspond-
ing page heights for most stations are listed below the table of daily
and monthly discharge. All independent pesks above the selected base
are given. The base discharge, which 1s 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 stream for which the peaks
are subject to substantial control by man. Time of day is expressed
in 2k-hour time, for example 12:30 a.m. is 0030, 1:30 p.m. is 1330.

Footnotes to the table of deily discharge indicate periods for
which discharge was computed or estimated by unusual or special methods
because of no gage-height record or other conditions that reduce the
degree of accuracy of the records. The footnotes are either reference
footnotesg, with corresponding symbols used in the table of daily dis-
charge to indicate the days included, or general Tootnotes, introguced
by the word "Note," in which the days included are stated. The method
used in computing date for such footnoted periods have been explained
in preceding paragraphs.




ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primsrily 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 states the degree of accuracy of the
records, "Excellent" indicates that, in general, the error in the
daily records is believed to be less than 5 percent; "good," less
than 10 percent; "fair," less than 15 percent; and "poor," probably
more than 15 percent. The records of monthly and yearly mean dis-
charge and runoff are, in general, more nearly accurate than the
daily records.

Discharge at some stations, as indicated by the monthly mean,
may vary widely from natural runoff, owing to diversion, consump-
tion, regulation by storage, increase or decrease in evaporstion
due to artificial causes, or to other factors.

SUPPLEMENTAL DATA

Data collected at those partial-record stations which sre not
included in the Hawsii District report, An Investigation of Floods
in Hawaii, published separately, and measurements made &t miscella~
neous sites are given at the end of this report. Data for partisl-
record stations are presented in two tables. The first is a table
of discharge measurements at low-flow partial-record stations, and
the second is a table of annual maximum stage and discharge at crest-
stage stations. Discharge measurements at miscellaneous sites are
glven in & third table.

Information of a more detailed nature than that published for
most of the gaging stations is on file in the district office, such
as discharge measurements and recorder charts or nonrecording-gege
readings. Most geglng-station records in the State through fiscal
year 1960 have been analyzed with an electronic computer to give:
(1) the number of days in each year that the daily discharge was
between selected limits (duration tables}; (2) the lowest mean dis-
charge for selected numbers of consecutive days in each year; and
(3) the highest mean discharge for selected numbers of consecutive
days in each year. Information on the availability of electronic
computer analyses and unpublished dete may generally be obtained
from the district office.
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100, Kawvaikol Stream near Walpea
Location (revised).--Tat 22*°08'09", long 159%37'22", on left bank at old trail crossing and 12.5 olles north of Wairea,
Drainage arca.--4.1 sq nl, approxicately.

Records available.--April 1909 to October 1912, Dececber 1512 to March 1913, May 1913 to June 1915, August 1915 to May 1916, July to
Pecenver 1616, July 1919 to June 1993. Honthly discharge only for some periods, published in WSP 1319.

Gage. --Water-stage recorder and conerete control. Altitude of gage 1s 3,420 ft (by barometer). Prior to May 26, 1910, staff gage at
site 300 Tt downstrean st different datun.

Average discharge.--U7 yesrs {1911-12, 1913-15, 1919-61), 22.1 mgd (34.2 ofs).

Extrezes.--Maxioun discharge during year, 1,640 mgd (2,540 efs) Mar. 30 (gﬂger height, B.54% ft), from rating curve extended above 300
ngd as explajned below; oininun, 1.3) mad (2.03 cfa) Oct, 16, 17,

1929-16, 1919-63: Haximum discharge, 6,900 czd (10,700 cfs) Dec. 18, 1916 {gage height, 15.2 ft}, From reting curve extended
above 300 mgd on basis of slope-arca nmeasurecents ot goge heights 12.12 and 13.43 £t; ninicun, O.74 med (1.15 efs) Sept. 21, 29,

1933,
Recarks, --Records good,

Rating table (erge height, in feet, and discharge,
in milljon gallons a day)

1.97 1.1 3.h 5545
2.1 a.hs5 1.7 97.0
2.3 5.05 4,0 155
2.9 8,50 4.5 259
2.8 17.1 5.0 355
3.1 3.5 2.5 bs

DISCHBARGE sy IN MILL{ON GALLONS A DAY, FISCAL YEAR JULY 1962 TO JUNE 1963

DAY JuLY AUG, SEPT. 0CT. NOV. DEC. JAN, FEBa. MAR, APR, MAY JUNE
1 3477 101 2410 2410 5943 11.8 4462 2245 17+8 2345 1545 Fe46
2 3.28 38,2 2.01 1.75{ 127 13,5 4.06 17.5 BaTh 2240 12.9 7495
3 3.16 12,8 1+8% 1,38 2245 6,49 4,06 18,7 £.65] 102 14,3 7439
[ 2+92 1,3 1.66 6449 32.8 5437 2545 1446 5453 2%9.3 22,5 7439
5 8,11 10,9 1466 2469 18.8 4,48 2.13 1749 5453 1545 19,0 1044
6 7402 19.8 3416 1,92 1545 3491 1247 2748 24,9 13,2 87,7 7.21
7 9.22 21,8 2419 175 7.76 6465| 1o 1545 9+70 12.4 8043 8413
8 7495 &Ry 6atil 1:75 5,69 4462 1445 1445 13.3 104 24,5 7495
9 25,37 4,62 0.8 4406 fhab2 4,06 970 1441 1843 9,70 6840 6433
10 14t 4,34 be49 2,77 4420 4044 10,5 1145 190 1064 32.8 £7476
11 1543 4,20 3,04 4s62 4420 12.9 1545 9422 1947 13.9 47,5 1849
12 6401 3451 2445 3463 3.91 6465 8450 8.13 8450 2144 42,0 2140
13 1041 4,34 3.04 2436 3,28 13,8 7.21 7:39% 1043 3540 19,1 LY
14 4062 1é4,1 2292 1,75 2492 21.0 6432 5465 1441 2646 29,6 1245
15 3439 18,3 2.19 1448 2457 1044 2443 © 6s49] 136 142 15.9 4240
16 2,80 7476 1.83 1.31 2.57 129 | #4312 6.17| 283 58¢4 34,0 1246
17 2,57 4,77 3,04 1,39 Z2.45( 106 43,7 7+52( 121 2044 22.0 7495
18 245 3,613 2,45 3240 2445 1545 1749 1049 4843 23,0 13,8 7439
19 2436 2,92 2.01( 103 2445 34,3 126 5484 1634 34,8 1049 3044
20 2.27 2445 1475 13.2 2e19| ®i241 132 6401 12.6 1641 9.70 41.8
21 04 7435 3472 5.37 2410 35.1 | #10.7 5469 112 2042 8,98 4843
22 2469 3.3% 563 ®13.9 1,92 1847 1442 5,69 13,9 24,5 8498 45,2
23 2245 2469 2.69 1244 2445 1044 1448 5:69 1545 128 8413 1749
24 2436 2436 2.01 6465 4,48 8.50f 127 13.2 9+70 LTy 7.58 1249
25 2427 2.0] w2445 3.91 2,92 ° Te58 1648 #7495 Be74 2345 7421 1244
26 2.36 2,01 2,19 2,92 2419 6449 11.5 5.85| 104 37.4 15,3 13,2
27 2457 2,19 3477 2.45] 108 5485 10,2 5,21 3147 95,2 lae? 8.98
28 2.36 4,06 537 Be53 85,1 5,53 142 16,8 12,1 9048 9944 7402
29 2,10 3.9 6433 4,77 26,1 7458 1445 [ =—=wm=m Fe70 31e5 97,9 6449
10 2.0 3.77 2,16 2,92 12,9 5.85( *45,9 | ——~--- 208 179 6348 8498
31 2,01 2,45 2419 ==—=mewm 4,91 163 -— - 48,9 | —mmmmm 12,9 | ~=—=um
TOTAL| 143,29] 328,78 100,24] 260,41 563.,82] 463,32]1s246431] 316400|12232,79} 1,177.2 966.381 465,34
MEAN
HGD 4462 106 3,34 8440 18,8 14.9 4042 1143 39.8 39.2 3.12 1545
CFS 7.15( 1644 5.17 1340 29.1 23,1 5242 1745 6145 £0.7 .83 2440
AC-FT 440 lsnilo 308 799 15730 1420 3,820 970 3,780 3,610 2,970 15430
CALENDAR YFAR 19621 MAX 395 MIN 1.3 MEAR MOD  20.3 MFAR CFS 3.h AC-FT 22,710
FISCAL YEAR 1962-63; HAX 412 MIN  1.31  MEAN MGD  19.9 MEAN CFS 30.8 AC-FT 22,260
Peek discharge (baae, 1,300 =gd) * Discharge measurement made on this day.
Date | Time Gage Discharge Date | Tice Gage Discharge
netgnt [ Hgd CTs neight [ Mad cfs

3-16 | 2330 | 8.%0 1,570 | 2,430 || 3-30 [ 0500 | B.5% 1,601 2,540
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130, Mohihi Stream at altitude 3,420 ft, near Walmea
(Formerly published as Mohihi Strean at altitude 3,500 ft,; near Vain-_ea)

Location (revised).--Lat 22°07'13", long 159°3614", on left bank at upger trail crcssing, 3.5 miles northeast of confluence with
Weinhuiu and Poomau Strears, and 12 niles northeast of Walrcea.

Drainage area.--1,6 Bq ni, approximately.

Records evailable,-~June 1920 to October 1926, October 1936 to June 1963. Published as "at sltitude 3,500 £t, near Waimea” prior to
July 197 and July 1952 to June 1952 and as "near Weimea" July 1947 to June 1952. .

Gage.--Water-stage recorder. Altitude of gage is 3,420 ft (revised, from topograpbic map).
Average discharge,--32 years {1920-26, 1937-63), 5.26 cgd {B.14 cfe).

Extreres, --Maximun discharge during year, 450 mgdl (696 cfs) Mar. 16 (gage hetght, 5.00 £}, from rating curve extended above 110 cgd;
oinimun, 0.41 mgd {0.63 cfs) Cet. 16, 17.

1920-26, 1936-63: Maximun discharge, 1,250 mgd (1,930 cfe) Aug. 15, 1950 {gage height, 7.23 £t}, from rating curve extended
above 50 mgd; minlrum, 0.05 pgd {0.12 cfs) Sept, 21, 1953.

Remarks,.--Records fair except those for periods of no gage-height record, which are poor. Continuous recorda of rainfall are obtained
% atatlon,

Rating table (gage height, in feet, end discharge
in million gallona a day)

0.8 0.59 2,0 1.8

.9 A9 2.3 21.1
1.0 T 2,6 35.9
1.1 1.5 3.0 £8.5
1.2 1.65 3.5 128
1.5 2.98 k.o 20k
1.7 6.15

DISCHARGEs 1M MILLION GALLONS A DAY, FISCAL YEAR JULY 1962 TO JUNE 1963

DAY JULY AUG, SEPTe OCTa NOV . DECa JAN. FEB. MAR« APR» HAY JUNE .
1 1e55 3.33 D69 Ge 74 2424 262 1e20 12.6 Gel4 als 5453 2484
2 1.20 11,7 63 «63 19.8 24845 107 Ge22 3e42 alt G428 Ze26
3 104 3,33 50 +55 5453 2008 104 Ba27 2462 a30 Te50 2.02
[ 1.00 2455 5T 1.11 3486 1465 3408 bs15 2414 all Bl08 2433
5 2+56 2.33 «57 1.04 Ae24 1,40 - 2a5%5 [ TE]-] 2.02 a7.0 4438 2:+16
[} 2,08 3,69 69 «B81 2462 1,25 2457 1c.8 8e11 86,0 2499 276
7 1.60 5.78 N3 71 1,77 1465 4944 7470 bedd a5l 22,0 2040
;] 2448 2448 +69 66 1.20 1.50 T+89 Te24 F482 #ah.8 Gg31 226
9 #1.89 1+65 +88 +81 100 1.55 4059 B+08 3.07 Ge b8 12,3 1+%6
10 2442 135 1430 1.04 +92 5,03 5407 5453 1045 4469 10,2 2,08
11 4438 1,20 1420 1.20 «88 3460 677 4017 1043 Te 83 6446 2,07
12 2469 1,07 1.0% 1.11 +81 2414 34717 3468 4428 109 8427 417
13 3486 #1,00 .92 +85 +569 4466 2491 3024 3e65 1646 5403 2423
14 2.08 1,25 +B88 +62 +80 i e38 2455 3,07 6490 1246 5473 189
15 1s45 2495 o Th 49 +50 2476 196 2+84 4.0 5142 4,48 Ta03
16 1415 2420 Wb 451 +66 Za33 %979 2469 136 29u4 3,86 3433
17 1.00 1455 W53 53 «57 16,0 2403 255 5646 13,1 65478 2426
18 92 1,20 *469 Tel2 56 4490 ab.0 2476 2245 10,7 2,96 198
19 «45 1.00 +69 21e5 - 2.24 al,5 288 1047 20 % 3elb Teb2
20 +081 .8? +63 a3.0 6% %276 alh T 2433 Betté 8427 2.76 T+24
21 96 131 57 al.s +60 6406 a3.8 2426 T+70 6477 2455 13.8
22 « %6 «88 a.0 *a3 ,8 «52 6415 85.0 226 Beb5 5.53 2,32 184
23 + 81 85 a.7 2+98 249 2498 LI YL 2e33 Te24 a3s 2ol 578
24 «92 « 77 N1} 2408 260 2433 5067 a3.5 5440 als 2402 2,68
25 +85 T W83 lett5 57 2,20 8465 #2,62 5.15 5450 1,89 3.60
26 «81 259 263 1elb 249 1:89 5465 2426 12.1 Te25 1.96 5402
27 81 o T 260 296 1542 1ab5 5e15 202 LIY-X4 a235 2,02 3.33
8 17 81,0 «T1 1,20 2146 1450 6ab2 2eb2 2e55 ax) 4,90 2440
29 o 71 a. 92 1s30 Te08 1.50 Be08 | wm===m 2433 alo 10.0. 2+08
30 166 B.D 92 1,04 3424 1445 1848 - asd 5,53 1246 2420
31 66 I 7% e - o8l =—mmmm 1430 5541 | =———wwn 25 e 2486 —mmam
;‘igTAL 45,93 63,32 22,55 61.11 99461 97435 R 131.73 547,06 B10.4h | 188429 119.07
AN
MGD 1e48 1.98 6.752 1,97 3,32 3s14 13,7 L, . G007 3497
cFs|  2.29 3.06 1.16 305|  Se1s|  4u88|  2in| oo e 2Tl s sels
AC-FT 141 188 69 188 306 299 1,310 Lok l,GéO 1,260 578 6%
CALFUDAR YEAR 1982:  MAX 136 MIN 0.41 MEAN MOO  5.1h MEAN  CFg T.95 AC-FT 35150
FISCAL YEAR 1962-63 MAX 136 MIN 0.k MEAN MGD  Z.o5 MEAN €F5 9.3 AC=FT 51190

~ # Discharge measurecent made on this day,

Peak 4 base, 200 mgd)
cak discharge (base, a Ho gage-height record.

Date | Time [ GOBE Discherge Date | Tioe | G2EE Mecharge
height Mgd Cfs hedght Hgd cfs

1- 7] 0200 k.17 238 368 3-16| 2330 5.00 450 696
1-15f 2o b.23 251 388 || b.as| 1700| b3k 276 Lot
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1k0. Xokee ditch near Walmea

Location.--Iat 22°06'25", long 159*k0745", on left benk 1,000 £t west of road and 10.5 miles north of Haimea.

Reconds available.--September 1926 to June 1963.

Gage.--¥ater-stage recorder and suppressed weir. Altitude of gage is 3,310 £t {by barcmeter). Prior to July 1, 1962, at datum 0.07
ft higher.

Avernge dlscharge.--36 years (1927-63), 15.9 mgd (24.6 efn),
Extreoes.--1926-63: Waximum daily discharge, 68 ngd (105 cfa) Dec. 2, 1929, Mar. b, 1933; no flow at times.

Remarks .~-Records good. Kokee ditch diverts water ab altitude 3,500 £t from all streams tributary to Wairea River west of Mobihi i
Stream for irrigation near Kekaha.

DISCHARGEs IN MILLION GALLOMS A DAYs FISCAL YEAR JULY 1962 TO JUNE 1963

DAY JUCY AUG, SEPT. 0CTs Nov, DEC, JAN. FEB. MAR. APR+ VAY JONE
1 10.0 22.2 Bab1 Ge17 1147 167 TehD 15.0 FITY 6,1 33.% 1.3
2 9,20 27,0 4459 3,28 %342 18,0 7407 12.7 1840 2742 29468 1645
3 8,84 17,2 4,17 3467 3049 27,2 beTh 1042 13,4 18,5 2641 1540
4 8458 13,9 4.04 848 3244 T+40 21.9 1046 9460 2045 2646 1446
5 1ie6 14,6 4404 4459 25,3 6474 1245 2040 8484 1547 155 175
& 1245 174 5403 4406 2045 6408 9445 1547 1547 127 3248 162
H 1443 22,5 4459 3s65 1144 1040 39.9 11.2 1342 1048 2247 1448
8 13,0 11,6 6458 3.52 8.48 Ta24 2544 1040 147 1146 1246 1448
9 1la4 B.B4 1046 5.03 Ts284 6474 1747 9.20 2749 1346 2942 1245
10 15.0 8412 9,80 5432 6458 29.3 1749 1:76 23.9 *13,2 177 136
11 220.0 7494 5,92 5408 6441 2144 2149 18,1 3244 1647 1146 2042
12 1243 Te24 4486 5,46 6408 1146 6et1 2643 2141 1942 1542 #3048
13 1448 6491 5417 4430 5432 194 7413 24,5 17.7 251 1748 1742
14 1048 14,7 5.03 3465 54,03 27,2 11.9 22.8 2840 23,0 3645 1342
15 B8466] ®1B,2 4a45 3426 4474 1642 1442 2144 3645 2340 2746 418
»
16 7476 1241 4406 3,00 4459 1844 2143 2040 3640 17.0 33,8 2048
17 Te40 8430 4,74 3,13 4445 36,0 4994 214k 1940 13,2 2945 1349
18 7.07 6474 4,459 11.2 4445 25.6 1049 2643 1848 1046 1048 1241
19 5474 6,08 4404 3846 4445 31,1 1545 20.0 1342 1443 1244 337
20 6.58 5,61 *3,78 2146 441T| ¥21.4 1443 1840 11.2 By 66 2040 407
21 Te24 5.32 4418 9450 3.91 29,5 2048 17.2 1346 9.02 1847 3140
22 6491 5,92 Te24 176 3.78 31,1 2643 170 1545 19,5 1840 418
23 6458 5,75 4459 17.8 4a17 1840 #2140 1647 19.0 25.7 17+0 2742
24 6e5B 5.46 3491 %1046 5461 13,9 115 2541 11.9 1948 1640 18t
25 6eti1 5,03 4204 767 4488 1241 50 1549 1942 155 1542 1950
26 bu4l 4,88 4404 5451 4417 10.6 1241 1340 2049 177 1743 1847
27 646l 5,03 4430 5,032 24,8 2460 11.2 %1141 1247 1940 2440 1540
28 6408 6425 6441 9.82 4044 9,02 11s2 2142 1145 1940 3649 1241
29 5492 6408 7.07 Te24 2845 1044 1044 1647 19,0 4643 1140
30 5475 5425 5,03 5:32 1742 9402 1145 Be99 23,3 418 13.0
31 5.61 5417 m—meem 4485 wammmm Tu94 1542 14197 —wemem 2343 —————
TOTAL| 286433| 318,32] 15730 246,37] 384.81| 522.98| 454,94 47B,36] 554,.23| 520418 73641 60742
MEAN
HGD 9e24 1043 5424 7495 12,8 1649 1447 1741 1749 17.3 2347 2042
CFs 1443 1549 8411 1243 19.8 2641 2247 2644 277 2648 3647 3143
AC-FT 879 91T 483 756 1,180 12600 Ly400 14470 1:700 14600 2,260 1,860
CALEHDAR YEAR 1952:  MAX .9 MIN 1.99 MEAN MGD 15.0 MEAR CFS 23.2 AC-FT 16,190
FISCAL YEAR 1962-63: MAX G503 MIN  ta10 MEAN ¥GD 144 MEAN CF5 22.3 AC-FT 165160
* Discharge rmeasurement made on this day.
1
1
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160. ¥Waimea River at altitude 840 ft, near Waimea
(Formerly published as Walmes River at altitude 80 fi, near Waimea)

11

Location.--Iat 22%L755" (revised), long 159°39'15", on right bank in Waices Canyon, 0.5 mile upstrees from Kosie Streanm, and 8.8 niles

norto of Waimea.

Drainnge ares.--20.0 6q i,

Records available.--February to October 1916, October 1917 to

Februsry 1951 to Juns 1963. FPublished as Walahulu Streapn

July 1952 to June 1962.
Gaga.--Water-stage recorder. Altitude of gage is 8%0 ft (revised, from topogrephic map). Prior to May 25, 1925, st datum 1.55 ft

lower.

Average discharge.--35 years {1925-48, 1951-63), 32.6 mgd (50.4 cfa).

" Extremes,--Maximm disobarge during yoear, 2,650 mgd (4,100 efe) Mar. 17 (gage height,

June 1918, May 1925 to January 1949, September 1649 to July 1950,
near Waimea prior te July 1952 and as "at altitude 830 ft, near Waimea"

8.01 ft, from floodrarks), froa rating curve

extended abeve 130 E=gd on basis of slopa-8rea measurezent at gage helight 11.45 £t; minimun, 10.8 =gd

1916-1B, 1925-63: Maximum discharge, 18,100 rgd (28

eurve extended above 320 mgd; minimum, 5.2 mgd (8.0 craS Kov. b, 1927.

Remarks.--Records feir except those for periods of no gaga-height record, wvhich are poor.

mbove atation for irrigation neat Kekaha.

DISCHARGE

Rating table {gage beight, in feet, and discharge,
in million gallons & day)

[t MILLION

7
1
b
[

i P

1.1
25.0
49.0
96.0

GALLCHS A DAY,

FISCAL YeAx JULY 1362 TO JUNE 1963

(16.7 efs) Oct, 31, Nov. 1, 1k.

000 ofs) Aug. 17, 1950 {gege height, 18,3 ft, from flocdmarks), from rating

Kokee ditch (see preceding pege) diverts

DAY JuLy AUG, SEPT, OCTe NOV, DEC. JAN. FER MAR. APR, “AY JUHE
1 13.1 a70 1246 1440 1441 1246 11a7 alio 3544 89 2344 1920
2 12.8 é%% 1246 13.7 146 1246 1T.7 4T,.8 1844 7740 2144 143
3 12.6 15,2 12.6 13,4 7144 12.0 11.7 47,4 1543 al30 3641 Tae3
4 1246 157 12,6 1344 1646 Ile7 1844 3640 1543 alls 38,5 1443
5 1341 1540 1248 144D 1643 Ils3 1447 3640 1447 55.¢4 218 1443
6 1447 la+6 1245 1344 12.3 iled a20 8100 a3k S 49.3 1443
7 1347 929 1244 1341 #1243 1147 a330 5544 28,0 39,0 128 1443
2 13.7 1542 1248 1341 1147 11.7 33.6 43,4 1844 324 23,4 1443
« 164y PEPYS laa 13ei 11e4 11438 1%, 4545 2144 2345 5544 1443
i 1347 i2+8 Tugd 1344 1141 39.9 23,2 3640 afh 300 4247 1443
11 2148 1246 1344 13.7 ilel 2149 3246 a30 allo 4041 3042 1443
12 1547 1243 1341 1347 1141 1447 158448 az0 2348 4746 4240 177
12 164% 1243 13,3 134% 11.1 1347 al5 al? i7.7 a99 2140 1447
14 1447 1147 13,5 1341 11.1 15,2 137 21547 234 a5 2843 1443
15 1344 1547 13,3 13, 116 1543 2045 1543 a270 2250 19.9 2544
16 1341 15.0 13.1 1341 1.1 15,7 &720 1447 2850 8160 2140 1646
17 HEPR! 12.8 13,1 hel et ag7 8150 1443  al7o B340 2740 #1443
1€ 1341 1243 1341 243 1.1 7148 53,8 15.C _ 6145 1240 143
1¢ %1248 17+% 13,1 128 11t a3l 3142 1440 38 2210 16.0 21eY
P 1341 123 13.1 42 1144 1646 2540 1247 3940 6145 1540 ELT!
21 13al 1243 13,1 1622 1141 a35 2046 1443 3402 5046 1443 4241
22 1344 #1246 13,1 13.7 1141 a3l 2544 1440 3046 4545 1443 6142
23 1344 126 13,4 1443 11,1 1643 2840 1447 28:5| *m1bo 1443 2043
24 13.4 1246 13,4 1248 11.1 1447 an50 1643 23,8 9845 1443 1640
25 1344 1243 13,4 120 1144 13.7 59,7 1746 2046 3946 1443 1543
26 1344 17,2 £13.4 11e 1.8 13,1 1646 a3lo [ 1443 1643
27 1344 1243 13.4 1144 6.1 1246 20,0 6220 116 1547 1640
28 134 1243 13,7 1141 127 12.3 2248 4643 123 6641 147
2¢ 1344 1246 13,7 1144 22,4 12,7 6942 3046 ag.s T647 1647
£l 1344 1746 1442 1144 1443 12,0 allo a6lo 25.5 7943 14,7
31 1344 1246 ===~ 1141] -===-- 12.0 a620 a3ep | —==me- 1840 ——e==mm
TOTAL 428,2 5T1.1 395.5 670,10 684.5 Goh.0 | 2,855.k 876.9| 3,961.4 2,468,6( 1,020.6 56246
MEAN
MoD 13,8 18,4 13.2 2640 22.8 19.5 92,4 31.3 128 82.3 2.9 18.8
s a4 28.5 20.4 309 35.3 30.2 143 48,4 198 127 50.9 2740
AC-FT 13310 1,750 1,219 1,90 24100 1,850 8,790 2,690 12,160 7,580 3,130 1,730
CALENTAR YFAR 1962:  MAX 1,070 MIN 10.5 MEAN MGD L5,k MEAN CFS T0.2 AC-FT 20,790
FISCAL YEAR 1962-63: WAX 850 NN 11.1 FEAN MGD 1.3 AEAN CFS 63.9 AC—FT 5,200
* Dpcharge measurezent made on thie day.
Pesk discharge {base, 1,200 mgd) a Ho gage-helght record. -
Date | Tiee | Ga8® Discharge | i mate | Time | G2BS Discharge
height Hed Cfs height | Mad Cfs
1- 7 {Abouy - About | About | 3-30 | About} - About [ About
0400 1,500 | 2,300 G700 1,600 2,500
1-16 { Abouty - About About | 4-15 | About] - About | About
2,600 | 4,000 1800 1,500 2,300
3-17 [ Avouty B.0L [ 2,650 | %100
0200
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170. Koale Streanm at altitude 3,770 ft, near Waicea
(Fon:erly published as Koale Stream at altitude 3,700 £t, near Wairea)

Location {revised).--Iat £2*06'57", long 159*33'53", on left bank 3 miles upstrean from Left Branch, 6.5 miles east of Kokee ranger
station, and 12,7 miles northeast of Walmes.

Dreinsge area,--3.33 sq mi.

Records available.--July 1919 to July 1932, June 195% to June 1963,
=it SYRLAle
Waieea.

Prior to July 1952, published as "at altitude 3,700 ft, near

Gage.--Water-stage recorder. Altitude of gage is 3,TI0 £t (revised, from topographic map).

Average dlacharge.--22 years, 17.5 ngd (27.1 cfs),

Extremes.--Maxitum dlscharge durlng yeer, 3,070 mgd (4,750 cfs) Mar,

mgd; ninfmum, 1.30 mgd (2.01 cfe) July 31, Oet. 16, 17.

1519-32, 1954-63: Maximun dlscharge, 4,210 ngd (6,510 cfs) Oct. 23,

abave 350 mgd; minirum, 0.6 mgd (0.9 efs) May 21, 29, 1529,

Remarks.--Records fair except those for pericd of no gage-helght record, which are poor.

Ko diversion above station,

Rating table (gage helght, in feet, and discharge,
in million gallons a day}

16 (gege helght, 5.02 £t), from rating curve extended above 00

1956 {gage height, 5.88 ft}, from rating curve exterded

0.b7 1.30 1.1 62.0
5 1.69 1.3 112
.6 3.91 1.6 220
T B8.50 2.0 h3s
.8 16.5 3.0 1,12
.9 28,0
DISCHARGEs [N MILLION GALLONS A DAYs FISCAL YEAR JULY 1962 TO JUNE 1963
DAY JuLy AUG, SEPT. OCTs NOV» DEC. JAN. FEB+ 1AR APR FAY JUKE
1 4,23 72,5 237 2437 5434 1945 2+59 25 6430 12,0 37.% 8450
2 2459 32.8 1.99 1483 4748 14,5 2437 1 4423 154% 6,30 4458
3 2417 12,8 1.83 10.2 7491 5.82 2.17 9.1 3,34 6842 57.0 5430
4 4,23 6430 le63% 7:91 12.8 3,91 4423 8.5 2459 23,4 18,8 23,4
5 48,2 7435 1.83 3062 1445 3434 2:83 5.8 2437 6430 7.9l 18,8
& 5.82 9,12 2483 3038 7435 2483 3641 16.5 47,8 6430 35,3 5437
7 7435 12,8 2459 3,91 4,23 3,08| 132 1 11.2 6430 43,0 1045
8 7491 4,58 2.83 7.35 3234 2459 25,0 2.0 4,23 *4,23 10,5 8450
9 4,23 2.8 3462 8+50 3.08 3,08 5.82 15 3491 4,23 43,0 9455
1o %18.9 2,37 2.83 1045 2483 7491 6.81 7.0 2445 6430 24,6 X200
11 24.6 2.17 2437 4.58 2459 5437 9.77 b.s 188 5437 24,6 10.5
12 2848 2,17 1499 3,08 2459 3462 4458 3.5 5.37 12.3 52,5 7491
13 3146 2483 3.62 2417 2437 6481 3062 3.0 4423 17.7 10,5 3,52
14 5.82 *9,77 3.34 1483 2.83 10.5 2483 2.7 7042 18,9 U0 o & 3491
15 3.62 25,7 2.37 1.556 2437 6,81 8245 2.3 453 355 7491 2344
16 2459 7,35 2437 1,30 2483 5,37 2352 2.2 750 141 7.91 6430
17 2417 4,23 2483 1443 3.08 22,8 4544 2,1 146 137 L1445 4458
18 1.99 3,08 #3,34 48,0 10,5 9,12 Be50 2.0 50,0 8346 6,81 4e58
19 2417 2437 2,5%| 115 4423 5482 4,96 1.8 112 158 4,23 25,7
20 3462 2,17 1.99 9,77 3.34 4,58 4423 1.6 9412 23,1 3,34 2446
21 6430 1,99 2,17 3462 3e62 1146 3434 1.7 4748 25,7 2.83 8141
22 3.34 1,99 3e34 3462 4,58 7,91 ¥7,35 1.9 5245 2243 2.37 771
23 3434 Ly69 3,08 #5437 5437 4458 21.8 2.2 21.1 44,9 2417 1645
24 2.83 3462 2437 3462 4458 3,91f 136 2.5 6430 38.5 1499 8450
25 2437 5434 2417 2483 3434 3462 8450 2.2 735 23,4 1.69 9412
26 2417 2.83 1469 2417 3,08 3434 4458 #1869 " 73.2 6041 1,99 3841
27 1499 4,23 1483 183 42,2 3,08 5,37 1. 3245 Bh4. b 2.37 6430
28 1469 4,58 1.99 2437 51.9 2,83 977 6430 3440 9,12 4496
29 1456 4,23 3462 199 2243 2,83 13 4423 2243 21,1 5,23
30 1e43 4,58 3462 1469 11.2 2437 35 109 9.77 2,4 5,58
31 1s30 3,08 —-==— 1456 ~-—--m 2,37 120 3245 | —ememe 10,5 | —=mee-
TOTAL| 240.93| 261,45 TT.10( 278.92| 298,08 186,80 1,103.02 165.58 125021417 {1p4368,60{ 536,14] 4B1.09
MEAN
MGD 7477 8441 2457 9400 9494 6403 35.6 5.91 6542 48,0 1743 1640
CFs 12.0 130 3.98 13,9 15.4 9432 55.1 9.1k 101 7442 2648 2448
AC-FT 739 802 237 856 915 573 3,350 508 65290 45410 1,650 1,480
CALENDAR YEAR 1962:  MAX 529 MIN 0.98  MBAN MaD 15.3 MEAN CF3 23.7 AC-FT 17,100
FISCAL YEAR 1962=63; MAX 750 HIN 1,50  MEAN MGD 10.% MEAN CFS 30.0 AC-FT 21,760
) o o o o * Diacharge measurement rade on this day.
Peak dscharge (base, 500 mgl) Hote.--No gage-helght record Jan. 29 to Feb. 25,
mate | Tioe | G88S Discharge Date | Time | Cage Discharge
helght Hpd Cfa hefight Mgd Cfs
1-16 | 0030 [ 2.82 916 | 1,510 | h-15 | 18001 3.9% | 1,940 3,000
3-16| 2230 | 5.02 | 3,070 | 4,750
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190, Waialae Strean at altitude 3,700 ft, near Wairea

13

Location {revised),--lat 22705'20", long 159°34'18", on left bank 5.0 miles northeast of mouth and 10,6 mlles northeast of Walmea.

Drainage ares.--2.5 8q ml, approxicately.
Records evailable.--January 1920 to July 1932, June 1952 to June 1963.

3,700 ft, near Waiwea.

8ga also Hote below.

Prior to July 1951&, publicshed aes Waiaslae River at atltitude

Gage, --Water-stage recordar. Altitude of gage is 3,840 ft (revised, frou topographic rap).

Average discharge.--23 years, 13.8 mgd {21.4 cfa}.

Exiremas.--Maximum discherge during year, 1,680 mgd {2,600 cfs) Mar. 16 (gage height, 6.37 ft), froo rating curve extended ebove T20 mgd
as explained below; minirmum, 1.12 ogd (1.73 cfs) Sept. 26,

1920-32, 1952-63:

1931.

Remarks.--Records fair except those for period of no gage-helgnt record, which are poor.

Maxioum discharge, 2,930 mgd (4,530 cfa) Jan, 16, 1921 (gage height, 8.h4 ft;,
sbove 720 mgd on basis of slope-ares measurerent at gage helght 4.60 ft; minimum, 0.7 mgd (1.1 cfs

Ko diversion above station.

from mating curve extended
Mar. 18-20, 1925, Jupe 1L, 15,

Hote.-- Published records for high-vater pericds in fiscal yesrs 1921 snd 1954, and figurea of raxioum discharge for the riscal jears
1921-32, 1953-54, have been found to be in error; revised recorde are on file in the district office and will be published in the

next wvater-supply paper.

Rating table (gage height, in feet, and discharge,
in million gallons & day)

.8 0.76 1.4 17.5
9 1.58 1.6 3.9
1.0 2.85 2.0 95.0
1.1 k.70 2.9 205
1.2 7.30 3.0 341
1.3 11,4k k.o - 655
DESCHARGEs [N MILLIGN GALLONS A DAYs FISCAL YEAR JULY 1962 TO JUNE 1963
DAY JuLy AUG, SEPT. oCTe HOV. DEC, JANS FEB MARS APR MAY JUNE
1- 3487 45 1439 1458 2812 7404 2442 13.8 4496 1643 3244 771
2 2.70 12 1.20 1439 1544 31042 Zetr2 13.2 3478 1843 7.30 4470
3 2a42 8.0 1.20 6435 5474 5.22 2428 976 2485 5846 Bhy6 4470
4 2.85 5.5 1420 5448 6126 3496 2485 T 0% 2428 2447 15,7 1246
5 31.5 6.0 1429 2456 8454 3404 2456 6478 1.91 8,94 7430 13.8
6 4496 6.5 1439 2485 5422 2.70 3749 2347 5048 8453 18,8 548
7 Belb T.2 1439 3,59 3459 2.70| 123 1led 9473 7404 35,9 1144
8 6.00 4.0 1439 6454 2485 2,85 27.9 976 4415 5a74 B.12 Be94
9 3.78 2.2 1a49 5448 2456 3459 6478 1942 3459 *5474 2945 9ell
10 #9,62 1.9 1439 5448 2456 7430 1746 6452 3245 Be 4 1941 13,8
11 1649 1.8 1420 3496 2456 4470 1246 4496 13.9 14ets 13,2 41048
12 22,0 1.7 1429 2470 2428 3496 6152 3496 4496 1348 32.5 6452
13 2044 2.2 1469 2403 2415 be52 4496 3a4l 3478 157 Bal2 3496
14 4470 ¥, 70 1469 1:69 2428 6426 4433 3404 4744 8,12 3446 3.78
15 2,7 1346 1439 1s49 2415 44521 107 2.56( 342 244 Ta71 9435
16 2.0 4,70 1.20 1439 2442 “a52( 291 2402 543 137 6452 5422
17 1.7 2485 1.49 1439 2456 74Tl 4840 2442 112 141 8,12 4415
18 1.6 2403 1.58 6940 6452 6426 1745 2.15 5242 8048 6452 3498
19 1.7 1,69 *1.39| 127 3496 4y 70 7430 2.03 1440 166 4,96 1843
20 2.0 149 1a20 9435 3,04 3,96 6400 1491 Ba12 2645 4415 1649
21 3.0 149 1439 496 3441 5448 4496 1491 4141 2942 3478 5544
22 2.5 1.49 1.49 4452 3.78 548 ¥10.2 Z2.03 3044 2443 3,41 65,2
23 2.3 1,39 1.58 %4433 4433 3496 25.9 2428 12.0 49,5 3,04 1342
24 2,0 Zab2 1449 3,96 4415 3496 125 2.70 5448 3648 2485 6478
25 1.7 2403 1439 EITS! 3.04 1.78 Be53 2442 7404 2341 2,76 6452
26 1.6 1.80 1.20 2470 2.70 3441 6400 *2,03 86.8 4840 3,04 2549
21 1.5 2401 1429 2456 2641 3,04 5474 1,80 4443 2945 3.22 6026
28 1.0 2415 1449 2456 37.0 2.85 8453 4415 7430 23,1 4415 4470
29 1.k 2,03 1.91 2428 1549 2.56 13.8 5.74 1843 6478 4433
30 14 2415 1491 2415 6452 2,56 39.4 111 8453 9435 4452
EY 1.3 1,80 —-—--- 2415 wwmem 2,427 127 3648 | —mmmmm Tell ] ———e—m
TOTAL 169.2h 155.84 42459 296.08] 192.39 1414212105498 169434 |19647,87 119300448 404,48 377,99
VEAN
MGD 5.45 5,03 1e42 9.58 6t 4456 35,7 6405 5342 4343 13,0 1246
CFs 8,45 7.78 2420 1448 9.92 7,05 5542 9436 6242 6741 2042 19.5
AC-FY 515 478 131 911 590 433 34390 520 535060 335990 15240 13160
CALENTMR YEAR 1962 MAX k31 MIN 1.20 MEAN MGD  13.0 MEAH CFS 20,1 AC-FT 14,530
FISCAL YEAR 1962-63: MAX 543 MIN 1.20 MEAN MGD  16.,h MEAN CFS$ 25,4 AC-FT 18,420
* Discharge ceasurerent zade on thie day,
Peak discharge (base, B840 mgd} Fote.--Ho gnge-height record July 15 to Aug. 13,
Date | Tine | CogE Discharge Mmte | Tire § G282 Pischarge
helght Fad Cfs height{  Hgd cfa
1-16| 00321 k4,52 B49 [ 1,310 k-as| w800 5.23 [ 1,130 [ 1,750
3-16] 2200 | 6.37 | 1,680 | 2,600
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220, Kelaha diteh at Camp 1, near Walmea

Lecabien,—-Tat 22*02135", long 159°38'30", on right bank 0.2 mile downstream from lower intoke and 6.2 niles northeast of Walmea.

Records avajlable.--¥ay 1908 to February 1909, April, June, Septerber, Hovember 1609, January 1910 to June 1915, Hareh 15916 to
August 1917, October 1517 to June 1963.
WSP 1319; figures of daily discharge for'latter period published in W5SF 755 are unreliable.

Prior to January 1910 and Auguat 1932 to Juna 1933 monthly discharge only, published in

January 1910 to December 1911 end as "at Flume No. %, near Waimea" March 1916 to June 1917.

Gage ., --Water-stage recorder.
1 mile of preasent elte at various datumrs,

Altitude of gage is 520 £t (by barometer).

Average discharge.--50 years {1910-15, 1916-17, 1918-2%, 1925-63), 36.6 mad (56.6 cfe).

Extreres.--1908-63:

Published es "at inteke, near Walcea'

Prior to July 12, 1921, ataff grge at severnl sitea within

Maximm daily discharge, 67 mgd {104 cfs) Jan. &, Mar. 3, 6, 7, 17, 18, 2k-26, 29-31, 1921; no flow at times.

Hemarks.-«Records good., IDiteh diverts from Waircea River 1 mile downstreem from Walalae Stream for irrigetion in vieinity of Keksha.

SISCHARGE y [N “ILLION GALLONS A.DAY. F15CAL YEAR JULY 1962 10 JUNE 1363

DAY JuLy AUG, SEPT, 0CT. 1OV, DEC, JAN, FEB. AR, 8P, PAY June
1 3702 2546 3142 29:6 3363 39,9 231 312 SR L] 2949 4O,k 1645
2 4143 4740 29,6 2842 4443 4l,1 2849 3146 3145 2045 45,0 EEPES
3 3347 GR 4G 30,3 2840 3642 42,9 7844 ENIN) et 2745 4344 68,2
4 2948 434 2541 4641 38,8 5645 5246 314 42,2 2045 30.9 4941
5 45,2 4745 2941 Jash 4840 3240 2642 31,4 4445 2.5 2640 43,9
6 4345 4648 2943 3142 5743 2045 1246 31.4 47,0 2040 48,2 6847
7 3645 49.8 22,6 3241 39,9 3149 3l46 3146 7.0 1749 48,40 L4547
8 39,2 5745 3347 3682 3442 31e6 31149 3149 4247 1746 4340 4944
9 4844 3942 3349 4443 3ie6 3342 3.7 11,4 3142 2040 4547 [
19 43,8 36e7 33.7 4443 Flat 4548 an. 7 31k 3540 2042 4141 4948
11 4847 3541 3l.4 3545 3043 24,48 3047 310 3545 1.1 1146 43,7
12 4842 3347 30,0 344h 2948 39,9 3149 3144 3047 21,7 3640 4541
13 4546 3342 2948 3649 2941 33.9 ETEE] 31.4 35,3 20,9 Ll 45 ude?
14 4840 4148 31,4 2546 %41 31,7 2840 %3144 35,40 2040 6143 b3
15 4344 4844 36,3 2640 3840 3146 MY 30,9 30,5 1945 48,0 a1s1
16 39.0 Te3 2%.1 73 3045 33,5 291 3144 2240 1541 4B, 7 4145
17 3046 4046 27.8 2320 29.8 46,1 3049 3leh 70 103 4046 44849
18 2403 3640 31.2 3541 3545 4757 31.9 44,1 29.8 54 316 45,7
19 #1416 3345 3043 3342 3744 35.7 3let 46,8 2747 14,0 3541 48,7
20 %2 .86 3243 2241 3tat 31.9 3%48 3l 46.6 2349 2245 4457 4541
21 2417 3241 22844 3349 3047 3446 L4 4743 2343 2244 43,7 4644
22 2449 43343 2743 4544 30,9 3241 3144 3945 24,8 2343 “3.7 45046
23 2412 3146 3043 449 3146 312 3144 3142 224 23,1 48,7 42,2
24 2440 3149 2746 4240 3246 3149 3lat 3540 22 €228 4141 4943
25 14,40 36,7 28,9 3642 kT Y] 31,6 31.2 47.0 22, 217 3146 49,6
26 34,7 316 528,2 3345 3040 3144 31.9 46l 2049 2245 44 4946
27 3241 32.8 27,1 31.9 1747 3142 1149 45,2 2042 23,5 49,3 4943
28 32.1 LTINS 2840 3146 153 30,7 20840 42,0 20,9 29.0 49,1 4549
29 314 3342 27,1 3146 3lsb 3047 1945] ~m——=-- 2046 4745 49,1 4046
20 3049 3347 30,9 1047 39.5 10,3 AL 44 | =m—mem 19,8 4844 4249
31 Ileb 33af)| mm—mme 29,8 —--=-- 29486 3241 ——mm-- 21,7 4348 =mmm--
TOTAL| 924473] 1219142 49743| 12086143 96642 1507346 951.4| 1,006.0 93446 643,37 1933545] 1436947
MEAN
16D 29,8 3844 29.9 3442 3249 3446 3047 35,9 3041 2144 4341 4547
CF§ 46,1 59,4 46,3 53,0 50,9 5346 47.5 55.6 46406 3342 6646 7046
AC—FT 23840 31660 25750 33260 33030 35290 29920 13090 24870 1970 4,100 44200
CALENTAR YFAR 1962:  MAX k9.8 MIN 0 MEAN MID 4.3 MEAN CFS 53.1 AC-FT 38,10
FESCAL YEAR 1962-631 MAX 49,8 HIN 0,03 MEAN MGD 33,9 MEAN CFS 52.5 AC-FT 374980

* IHacbarge cespurement made on thie day.
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291, Waimea diteh below wvasteway, near Waimea

Location (revised}.--lLat 21°5910", long 159°39'59", on left bank at tunnel No, 4 outlet end below wasteway, 1.3 miles downstreanm from
intake, and 2 niles north of Waicea.

Recorde svailable.--February 1960 to June 1953.
Cage.--Water-stage recorder and Parshall flure. Altltude of gage is 125 ft (from topographlc wap}.
Fxtrezes.--1960-63: Maximvm deily discharge, 8.50 mgd (13.2 cfs) Hov, 12, 13, 1950, Jan. 26, 1961; no flow at times.

Rezarks.-~-Records good, WYater used for irrig&tion of sugar cane.

OISCHARGEs IM MILLION GALLONS A DAY, FISCAL YEAR JULY 1962 TG JUNF 1963

DAY JuLy AUG, SEPT, QCTe NOVa CECs JAH FEB. AAR g APR. HAY Junt
1 5476 3,68 2,90 2457 1491 3,88 1.27 632 0405 ° 2454
2 Gel4 5,96 2466 2452 5.94 208 2413 6400 .CS 1,37 2473
3 3416 6456 2408 2448 5480 1,72 2aBG 306 .03 3,89 2430
4 4483 6,00 2413 .29 3437 2402 2477 1452 2G5 7404 4420
5 4490 4450 2436 2072 Lyt 2,61 1,94 1e22 +03 5,43 £.68
6 6a26 4,83 2et2 2,30 3,801 2.97 2443 W02 4491 N2 2436 #6453
1 54568 5484 2454 2439 $21 2490 24590 W16 14565 02 3,23 4,07
3 5,68 5,76 2466 2484 11t 2450 W12 48 5499 01 2430 5460
9 %5439 4420 2486 3.75 2.13 2,10 03 435 2460 W C1 5417 5,11
192 4e01L 2442 3.16 F 243 #£,50 +08 18 + 24 W01 4487 4496
11 Gel6 3,36 2484 136 Jets 5,48 0 27 W14 LeT6 .01 4420 fe32
12 6432 3,10 2460 3423 2442 BeGT .29 .24 6496 «01 1a74 5432
13 £e40 2497 2460 2466 2442 4 Tb W12 W27 €56 s 01 3,87 L34
14 6408 3442 2460 2448 2430 5440 - W18 5456 .01 5,84 2462
15 4448 5425 2478 2430 2460 5,76 06 2,22 6455 %12 Ha 00 4,00
16 3436 5,00 2450 2430 2,99 3417 L] 5432 205 03 5,68 1452
17 2490 G462 2472 2036 Ze78 2430 W10 4,90 205 .02 2,71 2,31
18 5450 3,55 2.90 3,43 2,99 3.16 W03 3,99 «05 W02 +84 2482
19 £416 310 2484 4a51 4401 2484 02 2448 +03 .02 2419 .46
2n 6432 2485 2466 2432 34213 2466 ] 1453 03 W62 2,06 5,74
21 5440 2,72 2454 G 2484 1,74 02 1.14 V05 02 1443 6400
22 6440 .84 2448 3 2450 1451 .02 2415 «08 +02 2,58 4416
z3 6440 2.90 2460 c 1.29 +53 W02 401 +03 £ 02 3,36 24197
24 6432 2.78 #2460 0 1,93 39 07 2,723 102 W01 2,87 L
25 6416 3.10 2448 W16 403 W32 #,01 2429 W02 401 by52 5,52
26 3449 3.10 1448 1.05 1462 57 +01 2.63 P la .01 4455 6408
27 3,16 2,72 1432 1448 2478 1s17 W1 1a41 W14 »01 3,44 £el6
28 2497 3416 2448 LY 5440 1453 .01 2435 +08 «01 2,63 4,83
29 3,03 3,16 2454 #1481 2498 1,43 W01 Nz W 5450 L2
30 2,84 3,03 2484 1491 2452 1,38 W91 W12 P C1 4e27 1,94
31 2.78 3,10 —=—=—u 1480 ———mmo 1,27 02 03| ———ee 1480 —==vum
??IQL 15%.42] 122,98 75407 67432 57498 60,73 27411 £0,55 65454 Qu68] 108,947 130,33
AEAN
MGO 4495 3,97 2454 2.19 2493 2,60 0,64% 1s46 2024 D.023 2,51 4ad4
CFS 7466 6414 3492 2,38 4454 4,03 1400 2425 3a &7 0,038 [T 6472
AC-FT 471 77 233 206 270 248 62 125 212 2.1 334 400
CALENDAR YFAR 1962:  MAX T.29 MIN o MEAN MOD 2,45 MEAN CF3 3.79 AC-FT 2, Tho
FISCAL YEAR 1962-6%; MAX Tab5 MIN c FEAN MGD 2463 EAN CFS LaGT AC=FT 25940

* Discharge measurement or observation of no flow tade on this day.




16 ISIAND OF KAUAT
310. ¥aimea River near Waiwmea
Location (revieed),--Lat 21°59102", long 159°39'46", on right bank 1,2 miles upstresm from Makawell River and 1.8 miles north of Waimea,
Drainage area.-~57.8 sg nmi.
Records avaeilable.-—July 1910 to June 1918, July to October 1919, lovember 1943 to June 19563,

Gage, --mater-stage recorder. Altitude of gage is 25 ft (by hand levels froo mouth of Makaweli River)., Prior to Oot. 5, 1911, staff
gage at site 1 mile downstream at different éatum, Oct. 5, 1911, to Oct. 31, 1919, staff gage at present site at different datux.

Average discharge.--26 years (1911-18, 194k-63), 86.8 mgd {13h cfa).

Extremes.--daxioun diseharge during year, 7,710 mgd (11,900 cfs) Mar. 17 (gage height, 11.82 ft), from reting curve extended above 1
3,400 ngd as explained below; miniwun, 0,34 wgd (0.53 cfe) Oct. 17, 18. '

1910-19, 1943-63: Maxioum discharge, 2l,000 zgd (37,100 cfs) Feb. T, 1949 (gage height, 19.3 ft), rating curve extended
above 3,h€0 ugd on bapis of plope-area measurementa at gage heights 10.28 and 18.7 ft; practically no flow occaslonally awing to

upstrean diversions.
Rerarks.--Records good. Several upstreanm diverasions for power and irrigation.
Rating table (grge neight, in feet, and discharge, in million gelions & day)
%Shifting-control zethod used Jan. 18-30, i
Feb. 1 te Mar. 15, Mar. 18-30, Apr. 1 to June 3)
2.9 0.22 3.5 5.30 5.0 160
3.0 A5 3.7 10.2 5.9 320
3.1 .80 3.8 k.2 6.0 560
3.2 1.ho k.0 25.0 7.0 1,320
3.3 2,30 4.3 48,3 8.0 2,310
3.4 3.60 4.6 8h.0 9.0 3,550
DISCHARGE s !N MILLION GALLONS A DAY F[SCAL YEAR JULY 1962 TO JUNE 1963
DAY JuLy AUG, SEPT, OCT. NOVs DEC. JANS FEB. MAR APR, MAY JUNE
3 17.2 60,6 .47 0.66 122 11.0 1.34 334 62.8 200 111 i 4540
2 4496 120 3.34 52 125 17,2 «177 153 38,3 265 6848 39.2
3 307 19.2 3.34 263 3646 10.6 +38 128 2649 417 109 1049
4 7.06 Fel2 2.03 5.00 3.8 4496 136 9648 20+4 410 153 28.0
5 31.9 3447 1+04 2s21 2044 2482 2+18 92,0 13.8 185 T6.7 4107
-] 15,7 2,013 b3 86 £3.0 1.85 « 86 161 B7+9 149 65.2 *30,42
1 P66 18,3 « 713 +80 T06 149 914 140 9842 126 269 1642
8 1046 T.086 +B6 59 2495 1.28 168 114 3646 111 Tlath 3840
9 *6440 1.78 +98 194 158 1+16 52.2 120 392 105 115 22,1
10 3.34 l.16 1.34 1.76 98 414,.8 6tel 93 e 100 107 136 3146
il 3244 le15 «BO 1476 280 17.2 Bi.2 68.8 194 157 812 2643
12 27.0 t,10 Y13 63 273 3.08 4048 5541 1664 170 147 31t
13 45.0 +78 263 59 W73 8430 2843 4843 4048 211 T Tle 1B.7
14 1343 1,04 63 «52 +80 1742 22e1 45.0 T3.6 194 108 12.2
15 G845 13.6 53 49 273 9,93 390 3942 952 *1,090 6leb 3246
16 2430 15,42 252) 43 +98 Ba04(24870 3049 23120 912 4540 3745
17 1.85 2,21 56 240 « 73 5641 526 28491 13810 480 6848 177
18 2044 1,34 63 1242 ] 2746 151 23,8 462 358 6542 1246
19 2547 le78 73 576 3.77 2041 904 1847 198 726 52a2 3040
20 233 *14,67 o7 9B.0 «28 15,3 6848 16+2 149 238 324 54l
1
21 2740 1,67 »63 3244 1) 12,4 5541 14.7 128 214 2746 9545
22 2746 1+76 52 11,0 3.08 3843 68.8 17.7 151 163 22.7 222
23 25,7 1.76 56 7428 5562 14.7 Taal 2540 130 277 7.7 6240
24 2547 1,67 *:52 618 Tal7 7450 945 32.4 84,0 261 167 30.9
25 22.4 le67 +52 4211 10.2 6.84| %163 227 A7.2 147 2444 23.8
26 347 1.76 le22 295 Te28 4462 948 177 573 203 2247 477
27 2456 1.75 1.58 1a67 33.1 3.08 TTe 147 526 234 19.8 34.9
28 2+21 1.76 52 1449 178 1.94 B1.2 1942 165 226 43,1 1642
29 2421 2,21 52 *1.40 57,0 1.67 122 114 138 8246 15.7
30 2+2) 1,85 13 1e22 162 1,49 231 1,560 . B246 140 13.0
31 2.03 2.43| ——==—- 1410 —-————- 1.34]1,130 560 | --——-- 4843 ~——m——
TOTAL 449,08 303,086 3l.47 T76.7% 553,70 343,8%(95162.89| 1598144510167041] B1610467 2336945 1516845
MEAN
MGD 14,5 Y78 1.05 251 E845 11.1 263 70.8 344 287 Tbeh 3846
CFs 224 1541 1.62 38,8 2846 17.2 407 109 532 444 118 59.7
AC-FT 15380 930 7 2380 1700 12060 25,050 65080 32750 262430 Ts270 3,560
CALENTAR YEAR 1952  MAX 3,430 MIN oo MEAN MGD 99.9 MEAN CFS 155 AC-FT 111,500
FISCAL YEAR 1962«63: MAX 25810 MIN 0436 MEAN MGD 3740 MEAN CFS 150 AC~FT 108,700
EX] i .,
Peak discharge {base, 5,600 msd) ischarge reasurerent made on this dey
Date | Tice Gage Discharge
height Mad Cls
3-17{ 0100 n.ée { 1,70 11,500




ISIAND OF KAUAIL 17
360, Makawoli River near Walmea
Location.--Iat 21°58'31" (revised), long 159°38'55", on left bank 0,7 mile upstresa from mouth and 1.9 mlles northeast of Walmea.
Drainage area,--25 sq mi, approxirately.

Records available,-~July 1943 to Junc 1963. Records for Cctober 1911 to June 1917 at site 0.2 nlle downsbtream not equivalent owling
to diversion.

Gage.--Water-stage recorder, Datun of gage is 1B.2 ft above cean sea level (by stadia survey). July 27, 1943, to June 15, 1959, at
datum 1.00 £t higher.

Average discharge.--19 yeara {19%4-63}, 93.8 mad {83.2 efs).

Pxtreres.--Maxirun discharge dering year, 10,300 mgd (15,900 cfe) Apr. 15 {gage neight, 12.25 ft}, froo reting curve extended above
,100 cgd on basia of slope-sres neasurement at gage helght 10.65 ft; minimuns, 4,18 pgd {6.47 efs) Sept. 23.

1943-63: Maximus discharge, that of Apr. 15, 1963; olnloum recorded, 2.05 mgd (3.15 efs) July 19, 1G51.

Hecarka.--Records good axcept those for perlode of no gage-helght Tecord, which are feir, Olokele difch diverts all low flow froa
Olokele River 9 milea above station for irrigation near Makaweli.

Rating tablea (gage height, in feet, ond diseharge, in nillion gallons & day)

July 1 to Mar. 15 Mar. 16 to June 30
0. 4,60 2.0 107 0.6 16.9 3.0 325
S B.Go 2.5 195 1.1 39.0 4,0 £90
1.0 25.0 =+ 3.0 Al 1.5 68.0 5,0 1,240
1.5 53.5 k.0 690 2.0 123 6.0 1,930
2,5 210 B.o 3,830

lote,--Sare as following table
above 4.0 £t

DISCHARGE y [N MILLION GALLONS A DAYs FISCAL YEAR JULY 1962 TO JUNE 1963

DAY JuLy 4UG, SEPT, 0CT, NOV . DEC. JAN. FEB. MAR o APR. MAY JUKE
1 al6 145 5,96 4294 7468 1546 8460 108 2640 7648 157 2943
2 a13 95,2 5496 494 2043 34,6 B.+93 6643 19.1 102 5443 3l
3 sk 25,4 5,79 174 1149 Yh 4 8437 54,3 1649 155 209 41,2
4 a2 15,2 Ta49 1646 9,26 3.92 A.60 43,6 1644 139 115 Bée5
5 | aw0 27.2 5,96 5445 1649 8460 9.59 4646 17.3 6342 6142 -
6 aLs 13,7 5,96 5,96 11.9 Bl 11+6 7945 117 574t 90.2 *21.8
7 al3 15.6 5.96 5.28 8460 7.91| 479 5946 59,9 5346 131 4440
8 als 10,3 6430 9.04 7.91 1.68| 19¢ 58,3 33,5 aa7.6 4246 3644
9 1 1o 8437 6430 11.2 7445 T 26 5843 8646 2342 5046 84,5 7648
lo 2749 7.91 648k 7445 TotS | %19,5 8346 57.1 6343 49,2 6649 65643
11 5049 7.91 9426 676 7445 14.0 97,9 38.3 6440 5844 7846 2146
12 50,7 7.91 613 5.96 7.22 10,6 583 3044 %12,5 57.6 197 25,0
13 T3 Belt 6430 5445 6178 1544 5047 2745 23,6 5640 4048 18,0
14 2044 10.5 6430 5,62 6199 1640 4646 21.0 208 4748 238 17,3
15 13,5 36,3 6413 5445 7491 23,k 78.3 25,5 977 [*1,980 58,2 3045
16 10,9 14.8 6.13 5,45 1243 13,5 {1:280 24.1| 21870 12090 1647 2443
17 9,92 9,92 6453 5445 8437 12.7 176 22.7| tr210 198 *45,8 18,7
18 11,7 7.91 1440 34,1 2846 12,3 68.2 20.0 3648 669 4043 1649
1% 9,26 7,45 5.96| 247 1146 11.6 466 19,1 120 904 2945 378
20 1341 %7,68 5445 4940 8460 106 38,9 1945 7740 26 25,8 3749
21 1844 7.68 5,79 17,8 7e91 11.2 34,5 19,5 267 1RB 25,1 177
22 8460 Belh 5,28 1440 7,68 12,7 6246 2247 301 156 2244 282
22 12.7 Bell 5.28 11.6 745 10.9 4442 222 9443 152 2044 77e2
24 8.37 8.14 %4494 10,3 7.91 10,3 153 27.0 52,8 144 1944 12,9
25 Te45 7468 4460 9.59 7422 11,2 %6245 2441 52,8 122 1847 4.4
26 7445 5,96 4460 8,93 6475 1046 4040 21.3 248 *199 1845 203
27 7.22 6,76 460 8460 26.8 9,92 3546 2040 228 175 7347 3442
28 6499 1.22 4477 8437 71,8 9,32 35.0 2441 6048 127 20.2 21.0
29 5499 8,82 4.4 *7.22 63,9 9,59 65.2 ab7,l 108 1847 18,0
30 6476 7.22 4.4 7,22 204t 9,59 72,5 162 786 2044 17,3
3 6,76 6430 —=r=-m Tat5| mmemee 9,59 1356 -— - 124 | mm—me- 49 | ——--—-
TOTAL soo.27] 562,66 184441 569.58| 442.68 29142 |3+969,19| 1+0689.7] ByiRn.3| Brl21.2} 2,5058:31 1553548
MEAN
MGD 19.0 1641 6415 18.4 14.8 12.6 128 18,9 264 271 b6t 8leZ
CFs 29.4 2841 g.51 2844 22.8 19.5 198 6042 408 419 103 79,2
AC-FT 1,81 14730 566 15750 15360 1,200 | 121180 45340| 25,100 24s920 65320 4,710
CALENTAR YFAR 1962; MAX 2,220 MIH 14,60 MEAN MGD  59.8 MEAN CFS 9.5 AC-FT 66,980
FISCAL YEAR 1962-63; MAX 2,870 MIN .60 MEAN MGD 75,9 MEAR CFS 17 AC-FT 04,90

# Discharge measuresent made on thls day.

Peak discharge (base, 1,300 mgd) & o gngechelght record.

Date | Toe | G082 Discharge pate | Plre | G3EE Discharge
height Hgd Cfs height ¥gd Cfs

1- T{cpo| 6.03 | 1,950 | 3,020 3-16 (2330 | 11.19] 8,39 | 13,000
1-16 |ovzo | 7.7% | 3,550 |5,kB0 i L-15 11830 | 12.25]10,300 | 15,900
1-24 | 0730 9 | 1,850 |2,880 [Lu-19]0830) 6.1k 2,0k0 3,160

50 {1,570 |2,430 5-1k | 0500 6.94 | 2,730 | k4,220
16 2,000 |3,1%

3-14 | 1700
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ISIAND OF ralar

hgo. Harapepe Rlver below Manuahi Strean, near Eleele

Location {revised).--Lat 21°57'29", long 159°33'23", on left bank just downstream from Maruehi Streas and b mtles northeast of Eleele.

Drainage aree,--18.8 sq oi,

Records available.--July 1917 to January 1921, Decerver 1526 to June 1953,
Records for August 1910 to Decenber 1516 at site half a nile upstream not equivalent owing to

Gege,--Water-stage recorder.
staffl (age at sare site at

higiner.,

different datun.

Average discharge.--39 years (1917-20, 1927-53), 9h.2 ned (.83.9 efs).

Extreces, --Maxirun discherge du ring
SEETCLeS
4,900

Rerarks.--Becerds good.

Hote.--The figures of rAaxloun discharge
Tile in the district office and will

1917-21, 1929-63;

Discharge, in

Hanapepe diteh

=¢d on basis of slope-area reasurernent of pezk flow; oinleun,

year, 25,200 ngd (39,000 efs} Apr. 15 (gege helght,

Dotun of gage is 222 ft above reen sea level (by stadie survey).
Dec, 16, 1926, to June 30, 1951,

“ Prior to July 1952, published as ™

6.65 mgd {10.3 efs) ook, 31,

million gallons a day, figeal year July 1952 to June 1963

Vaximus diecharge, thet of Apr. 15, 1953; mintmun, 3.3 m2d (5.1 efs) May 21, 1954,

diverts 3 miles above station for irrigation f{n vicinity of Malaweli.

at Kouls, near Eleele."
inflow. See also Note below.

July 1, 1917, to Jan. 22, 1921,
water-stage recorder at sarme site at datum 1.00 f

14,67 £t}, from rating curve extended above

for Tiseal years 1918-21, 1927-51 have been found to be in error; revised records are on
be published in the next water-supply paper.

Day July Aug. Sept Oct. Nov. Dec. Jan. Peb. s Mar. Apr. May June
1 159 [ 211 9.56 7.96 8.18| 305 12.7 54.5 11,3 739 zgo 39.5
2 120 | 116 8598 796 222 310 101 298 113 7956 8.3 2356
3 139 53.4 88| 374 927 168 9ms 228 101 148 279 56.5
4 132 31.1 BS8 985 311 135 104 20,7 2568 4109 162 929
5{ 217 42,7 8.98 B.ae 3149 120 104 204 2.56 388 767 &24
6 20.2 202 8.58 927 120 117 319 439 338 335 165 294
7 143 196 869 8.98 840 11.3 471 *26.2 59.7 239 120 704
8 155 124 16.4 108 752 113 187 218 338 207 440 406
9 120 113 145 104 752 113 TL6 38,0 18,7 282 114 454
10 250 ii.0 1 3.4 16.3 7.30| 204 B7.9 212 494 212 823 68.5
11 310 113 112 10,7 708 124 77.4 178 303 212 176 800
12 79.1 11.3 9.56 898 708 117 53,0 159 159 302 334 300
13| 104 136 985 B8.40 7.08 16.4 470 14.3 *132 292 625 210
14 212 184 8,85 840 7.08{ 168 436 135 338 860 573 384
15 164 30.5 869 +*pa40 150 638 434 124 720 3,160 B6.0 483
16 124 139 . 8869 8.40 BO3 173 700 113 ¢.280 *8A6 649 597
17 132 110 207 B.18 806 139 658 11.3 702 682 563 266
18 15.4 101 163 81.3 185 124 268 1190 314 607 578 210
19 101 101 818/ 1654 8569| 117 207 104 914 765 66,4 439
20 120 985 774 224 B840 104 182 104 510 230 588 36,7
21 128 985 796 124 8.18 104 164 104 221 189 677 193
22 985 10.1 7.96 107 TE52 101 35.4 110 429 142 588
23 134 956 T.74 869 7.52 256 30.0 120 137 186 526 825
24 104 o927 774 T74 7.30 9B85| 130 113 510 176 385 4656
25 101 898 7T.56 752 730 985 256 101 444 | ¥155 147 470
26 104 985 796 7.30 730 956 194 985| 2136 264 1456 216
27]- 104 11.3 8.18 7.30 888 9.56 182 6: 120 377 22.7 *47 6
28 1041 985 818 T30 732 *9.56 196 388 246 142 260
29 985 135 B840 7.30 464 171 239 268 162 124 205
30 985 116 818 586 234 16,5 223 112 151 135 222
3 *985 985w 686 - 132 250 540 J----ceoe- 338 {---------
Totall T9080| 78246 29757| 53593 52001| 48134k 58865/ 51351627602 91114 21706 | LBS5S59
Mean
Mgd 255 252 2.92 173 173 i5.5% 835 183 202 304 102 619
cfs 395 39.0 153 268 268 240 129 283 313 470 158 958
Ac-Tt 24 30 2400 913 LG40 L6600 1L.480 7.940] LSBO|19260|27.960 730 5700
Calendar Year 1952: Max L290 Min 686 Mean mgd  46.3 ¥ean cfs  T1.6 Ac-ft S LBGO
Fiacal Year 1952-63: Max 3150 Min 686 Meanrgd 738 Mean ofs 11 4 Ac-ft 836 30
Peak discharge (base, 2,300 tgd) * Dlecherge neasurexent rade on this day,
Tate | Time Gage Discharge Date | Tire Gage Digcharge
hedight Med cfs height Mad Cfs
3-5|0300) 7.70 Lyoro | 6,200 | b-as5( 1700 | 25,87 25,200 133,000
3-14 ) 1000 | 6.85 | 2,950 | 4,560 § 5-1h | o700 9.73 § B,k50(13,100
31612230 | 9.32 &,650 | 10,500




ISLAND OF KAUAL 19
600, South Fork W.ilue River near Lihue

Location {revised).--Lat 22°02'2k", long 159°22'58", on right bank 0.3 mile upstrean fron Wellua Fells and 5 miles north of Lihue.

Dralnage area.--22.04 By ni.

Records ayailable.--December 1911 to April 1919, June 1919 to March 1921, May 1921 to June 1937, August, Septesber 1957, Kovenber
1957 to February 1958, Jnne 1958 to June 1953, Honthly discharge only for soce perlods, published in WSP 1119. Published as
“above Wafehu Falla, near Lihue" 1912-13. BSee also Note below.

Gage.--Water-stage reconler. Altitude of gage 18 230 ft {vy baroreter). Prior to Hov. 18, 1918, at site 0.3 nlle upstresm at
Jifferent datum. MNov. 18, 1918, to June 30, 1957, at site 10 ft downstream from present site at datun 2.%0 {t higher and
July 1, 1957, to June 23, 1958, at present datun.

Average discharge.--47 years (1912-18, 191%-2C, 1901-24, 1925-5T, 1958-63), T5.7 mgd {137 cfs).

Extreren. - Haxinun discharge during year, 56,100 rgd {87,300 efs) Apr. 15 {grge height, 22.90 ft), from rating curve cxtended above
B rgd on basis of elope-area ceasurerent of peak flow; minirun, 1.50 ngd (.94 ofs) Cct, 2, 3, 14-18, 27, 28, Cet. 30 to Hov. 1.

1911-63: Maximum discharge,that of Apr. 13, 1953; minipum, 1.09 =gd {1.69 efs} Sept. 21, 1953.
Rezarks.--Records good. Lihue and Hanacoulu ditchea divert upstream for irrigation of cane landa in vicinity of Lihue.

Note.--The Ffigures of raximen discharge for fiscal years 1959 and 1950 have been found to be in error; revised records are on file
In the disbrict office and will be published in the next water-supply paper.

DISCHARGE s 1IN MILLION GALLONS A DAY, FISCAL YEAR JULY 1962 TO JUNE 1962

DAY JuLy AUG SEPT. 0CT, noV s DEC. JANS FFR, MAR, APR4 MAY JUnF
1 azeh 55,5 2489 *2,12 2401 2843 2245 92,2 *3,84 9146 *167 15,0
2 9.56| =*50,2 2467 24038 3470 4B, b #5,30 54,6 3,56 #138 105 17,9
3 25,02 12,2 2445 5,39 4,26 23,6 1,00 40,5 3,28 193 188 28,4
4 13.2 7427 2445 1467 3454 1641 2,78 %2645 2,89 390 281 N6
5 194 5645 2445 2.67 4,58 1049 7478 2843 2478 169 295 43cb
6 15,1 23,8 2434 24734 440 #9,01 3442 28,7 327 130 336 17.2
7 2045 9,33 2434 2,34 3428 9428|1000 2843 7440 100 227 4G 3
8 15,5 4,58 9,93 2423 2,78 13,7 317 1446 4456 29,2 113 4045
g 14.9 4,12 1346 2423 2467 12.3 552 4,76 3484 11.8 124 5749
10 G494 3484 4450 2,45 2456 Byt 1840 4412 3,55 6540 123 116
11 6460 3,84 622 2,78 2458 3.98 25.1 3,864 3,28 63,1 208 112
12 19,2 3,56 3,42 2445 2454 3,40 1449 3,70 3,28 51,4 556 4548
13 112 3,56 3,14 2412 2445 2,56 12,1 3,70 3.00 144 16n 42,8
14 52,7 3,84 2,49 2401t 2445 7.00 12,4 3.70| 731 182 455 91.0
15 4643 4,16 2.78 1,91 2405 53,2 6343 3,66 207 %5,710 158 160
16 1341 5,26 2,78 1499 2,78 1449 (15020 3,56] 741 1,940 175 179
17 Le76 2,98 2840 1e90 2455 2745 130 3,42] %65 400 224 7640
18 4.1z ENY 118 2.89 2489 2244 67.7 a2 | 220 295 146 1541
19 2.98 1,28 1,28 The5 8,00 4,94 3R.5 3,28 6B .8 195 A0 4747
20 3,84 Zel4 2467 10,1 2143 3,00 28.3 1,28 5749 185 5544 29,2
21 4,12 3,00 2,56 3,00 30,5 2,78 14,0 1,14| 126 167 5740 110
22 3,84 3,00 2,56 2445 27.8 8,74 20.5 3,14 471 122 49 .6 245
23 4,12 2489 2434 2,34 2045 7,01 31,5 3,14] 194 151 4146 taa
24 4,40 2.78 2,45 2.23 1447 19.18 793 3,14 55,9 154 24,0 61:3
25 1.70 2,51 2456 212 8474 22,2 AR 3,00 59,2 129 2449 Thet
26 2.70 2,67 2445 2401 3,79 5,12 2649 3.00] 424 212 18,5 161
27 356 1,00 2.56 2,01 545A 3,00 2.3 2,89] 299 589 G147 5740
28 3456 3,28 745 1,90 27.1 2,78 18.7 9546 314 42,2 24,0
29 3442 3,28 2445 2,21 2640 4,96 45,6 5042 242 31.0 3145
10 3.56 *3,84 7423 2,91 21,9 4,12 40,0 276 179 21,5 18,3
31 3,42 3,00 --——- #1,90 [ =mmmem 1649 3y 128 | —=——=- 3949 | —ummw—
tataL| 653.121 299.61| 136,711 15820 27te32| 407455(35802.4B] 282463 142661489(13,05341] 4562243 2124845
YEAN
MGD 21.1 9.64 YA 5.10 9,04 12,1 123 1347 150 435 149 7540
CFS 32,6 14.9 7.95 7,89 1440 2043 190 21,1 2312 473 231 116
AC-FT 2,000 919 420 485 833 15250 114670 1,170 14,310 &#os080( 14,190 61,900
CALENDAR YEAR 1962:  MAX 1,710 MIN  1.50 MEAN MGD  68.9 MEAN CFS 107 AC-FT T8, 300
FI5CAL YEAR 1962-63: MaX 54719 MIN  1.90 MEAN MGD  BA,1 MEAN CF3 120 AC-FT 94,210

Peak discharge (base, 3,700 ogd} * DHacharge ceseurement rade on this day.

Tete | Tize Gage Dpischarge
height Mgl cfs

L-15 § 1600 22,99 56,400 | 87,300




20 ISLAND OF KAUAX
610. North Wailua ditch near Lihue

Location (revised).-«lat 22°03'55", long 159°28'12", on left bank 300 £t downstrean from intake, 8.3 niles west of Wailus, and 8.8
niles northwest of Libue.

Records available,~--July 1932 to June 1963.

Gage, -=Water-stage recorder and sharp-crasted weir., Datum of gage 1s 1,105.45 It above cean sea level (levels by Lihue Plantation
Co. ).

Average discharge.--31 years, 12.1 pgd (38.7 ofs).
Extremes.-=1932-63: Maxlmum daily discharge, 38 rad (59 cfs) Dec. 21, 1933, Apr. 2%, 1934; no flow at tices.

Renmarks. --Records good except those for periods of ne gage-height record, which are falr. Diteh diverts fyrom Horth Fork @ailua
River for power and irrigation in vicinity of Lihue.

DISCHARGEs IN MILLION GALLONS A DAYs FISCAL YEAR JULY 1962 TO JUNE 1963

DAY JuLy AUG, SEPT. 0CTe ROV, DEC, JAN. FEBe MAR. APR, HAY JUNE
1 1.1 %1546 1240 *1141 #1246 1246 1243 1147 #1048 1345 0.03 1249
2 1141 1447 11.7 1141 1540 1243 #1240 1246 1240 *172,0 1246
3 12,0 14,7 12,0 1441 1147 1lu4 11e4 11.7 9497 13,5 —.08 13.2
4 1240 1447 ¥12,3 1249 1246 11.7 13.5] *11.7 9468 13.2 03 #13.5
5 12.9 L4.7 12,9 12.9 13,2 12,3 1243 1147 1043 1243 .08 1345
6 12.3 1348 12.¢ 1345 12,0 #1240 14e4 12,6 15.0 1243 W62 1249
7 13.2 13.5 1243 13.2 12.0 12.0 1346 12,0 11e1 11.7 03 13.8
8 12.9 1245 13.5 12.9 12.0 11.7 1048 11.7 1048 11.4 +35 1342
9 12.3 13.2 13,5 1246 1246 11.7 12.0 12,3 1046 11,4 o 15 1342
Lo 13.8 135 15,3 12.3 1246 13.5 12.3 1.1 13.5 11,1 408 1345
1| lalb 1345 14,1 12,0 12.0 11.7 12.3 10.9 11.4 11.1 .22 13,2
12 15.0 1345 1249 11a 1147 1l+4 1240 1044 1046 11.7 .30 1249
13 13.8 1345 13,2 1048 11s4 1147 11e7 106 1046 12.0 0 12.2
14 13.2 138 1246 1046 ila7 15,0 11.7 1043 1441 13.2 .15 1342
15 12.9 13.5 12,0 106 12.9 17.5 1445 9497 1447 1244 a.03 1345
16 12,6 1145 12.6 10.3 1246 13.8 1543 9.68 15.9 «74 a.03 13+8
17 12.3 1243 1543 1046 13.5 1447 12.0 9.68 13.5 W22 a.03 132
18 1249 123 1441 15.3 13,2 13.2 12.0 9468 .10 4,70 a.03 1342
1% 1243 12.0 12,9 1447 13,8 12.6 117 9,48 5466 1141 0 132
20 12.6 iz.0 12.3 11.1 1249 1243 117 968 9.97 8429 a.03 12.9
21 12.3 1243 12.9 10.8 1246 12,3 1240 .68 11.1 6467 a.0d 13,5
22 12,3 i2en 12,6 1L.7 1243 11,7 12,9 9468 1147 3,11 a.03 1441
23 13.5 1240 1240 12.0 1243 1.4 1345 10+2 1046 +30 a.03 1245
24 1243 1243 12.0 111 1240 tlets 1549 1043 9.68 +30 a.03 1348
25 1243 1240 11.7 1.1 114 1141 1249 1ied 9,68 a151 a.03 1345
26 1243 1243 11,7 1048 12.0 10.8 1246 9,68 1043 as51 a.08 1641
27 12.3 123 11,7 11.1 1546 10.8 1246 9468 Se97 P30 a.30 12,8
28 1245 1240 12,0 1243 15.6 1141 13.2 1158 9468 W15 9405 13,2
29 1243 1246 12,6 1243 14a4 1546 1245 11.1 103 11,1 1246
30 1243 12:0 11,4 10.8 1342 1540 1447 E546 +08 £3.2 126
31 12,3 1246 —=m=—v 1006 ——mwus 13,2 1447 1342 | —————- 1342 | w==rmem
TOTAL 39244 40642 380,1 36846 383.4 389,5 308,0( 301,89 351,89 219,81 4g.ho 3959.3
MEAN
MGD 12.7 1341 12.7 11.9 12.8 12.6 12.8 1048 1lads 7433 1.59 13,3
CFs3 196 2043 1946 1644 19,8 1944 1949 167 1746 1143 2.h6 2046
AC-FT 11200 1s25p 19170 15120 15180 15200 1,220 924 15089 675 152 15230
CALENDAR YEAR 19562:  MAX 17.5 MIt 7.62 MEAN MGD  12.4 MEAN CFS 19.2 AC-FT 13,860
FISCAL YEAR 1962-63; MAX 1745 MIN o MEAN MGD  21.1 MEAN CFS 17.2 AC~FT 12,410

# Discharge neaaurement rade on this day,
a Ho gage-height record.




ISLAND OF KAUAT
620. Stable storm diteh near Lihue

Iocation {reviaed}.--Iat 22°04'0%", long 159°26'46%, on left btank 100 £t dowmstrean from intake, 7.8 miles northwest of Lihue, &nd
2 niles west of Kapan,

Records available.--December 1936 tc June 1963.

Gage.~-Weter-stage recorder and sharp-crested weir., Altitude o{’ gage is T10 £t (hy baro:.eter).
Average discharge.--26 years {1937-63), 7.15 ngd (11.1 efs).

Extremes. --1936-63: PMaxirun daily discharge, %6 rgd {71 cfs) Apr. 3, 1948; no flow at tizes aach year,

Rerarys. --Records geod. Diteh diverts water fron Horth Fork Bailua River for irrigatlon of svger cane 1n vicinity of Lihue.

Discharge, in millicn gallons a day, fiscal year July 1452 tc Jupe 1963

21

Day July Aug. Sept. Oct., . Xov, Dec. Jan. Feb. Mar, Apr. May June
1 012 *314 119 *11.1 *x19.7 049 0 2] 184 007 (%) 0
2 12| 27.2 109 258 19 Y] 204 07 0
3 a2 901 114 156 230 19 *0 02| 168 12 *0
4 Q A2 w22 156 244 12 02 02| M56 19 0
s ) 071 12z 18.4 254 a2 o 12| 172 19 0
0 07 109 200 230 12 02 26| 29 19 s}
? 0 02 119 19.7 6.52 12 a2 26 213 19 0
8 0 Q 19.4 200 34 12 12 19 194 19 0
a 0 0 187 190 26 19 07 19 190 12 0
10 0 02 207 19.4 26 19 07 i9] =227 0 0
1 0 02 200 18.4 26 19| . 07 19.4 s} s}
12 0 02| 178 172 127 19 o7 17.5 s} 0t
13 0 104 178 162 178 145 o7 178 s} 0
L} 0 204 162 159 19.0 26 o7 107 o1 0
15 0 204 150 1539 220 19 o7 19 729 03
16 0 187 162 156 210 07 ot £0 iz Oﬂl
17 0 5.50 200 159 220 07 o7 12 d2 b
18 0 A2 =207 207 227 07 o7 12 07 b
19 15,9 12| 184 220 237 07 o2 12 07 b
200 177 12 162 200 689 07 12 02
7
21] 162 11.3 178 19.4 26 07 0 12 0 0
z2] 142 147 168 19.4 A9 07 o} 1z 0 14
23l 237 127 150 197 19 07 0 a2 0 0
24l 147 139 14,7 1556 a9 07 ] 26 4] 02
25| 142 122 150 159 19 a7 0 34 0 02
2%6{ 15.0 14.4 14.2 1539 134 o7 0 26 0 02
271] 1432 139 147 159 237 07 0 19 0 02
28] 163 130 144 200 B.46 07 3} a2 0 ]
28] 142 150 124 204 34 o7 0 13 0 0
30] 1l4.4 133 10.9 165 286 07 0 a2 0 0
3] 142 147 [-------- 158 | - 02 . i [ L ———-
Total] 20566] 29251] 463,06] 54210 36391 450 104 26891 9.09 0 0.36
Me
;& 663 9.44 15.4 17.5 121| ©148| 0034 10.3 8567| 0.303 0 0012
crs 103 146 238 274 187| 0229 0053 159 134 0.459 (v} 0019
Ac-£t 631 898] L420 L6660 1120 14 32 887 825 28 4] 14
calendar Year 1992: Max 311 Min 0 Mean wgd 551 pen cfs B.S53 Ac-ft  &1TO0O
Fiscal Year 1%62-63: ¥ax 311 Min 0 Mean mgd 659 Hean ofs 10.4 Ae-ft  T.490

* THischarge ceasurezent or observation of no flow made on this day.




ISIAND OF XAUAX
630. North Fork Wailua River at altitude &50 ft, near Lihue

logation {revised).--Lat 22*0L'02", long 153°26'21", on right bank 0.5 mile dovnetream froa intake of Stable storm ditch and 7.8
miles northwest of Lihue.

Drainage area.--5.6 8q mi, approximately.

BRecords available.--September 1914 to March 1915, May 1915 to October 1918, Decenber 1918, March 1919, June 1919 to June 1963.
Monthly discharge only for some periods, pudlished in WSP 1319.

Gage.--Water-stage recorder. Altitude of gege is 650 ft (from topographic map), Prior to Sept. 9, 194, at datum 2.0 ft nigher.

Average discharge.--U7 years (1915-18, 1919-63), 4&5.7 vgd {72.3 cfe).

Extremes,--Maxinus discharge during yeer, 6,350 ngd (9,870 cfe) Apr. 15 (gage height, 12.11 ft}, froom rating curve extended above
75 mgd as explained below; minimun recorded, .59 pgd {0.91 ofa) Mar. 4, 5, but may hava baen less during pericd of no gage-
height record in March.

1914-63: Maxirum discharge, 8,550 mgd (13,200 cfs) Fov. 12, 1955 {gage height, 13.53 ft), from reting curve extended above
470 rgd on baels of elope-eres weasuremont at gage helght 10.65 ft; minimum, 0.22 wgd {0.3% ofs) Oct. 27, 1953.

Remarks,.--Records fair, Since 1925 Hanalel tunne) (aee_ P. h_J. ) has diverted from Hanalel River basin into North Fork Wailua River
above otation; North Wailva and Steble storm ditches (see preceding pagea) divert water above station for power developzent and
irrigation in vieinity of Lihue,

Rating tables (gege height, in feet, and discharge, in million gellons a day)

July 1 to Apr. 1h

Apr. 15 to June 30

1.6 o,k 2.6 31,7 2,7 24,0 L,5 260
1.7 94 3.0 64,0 3.0 k1,0 5.0 400
1.8 1.50 3.5 121 3.5 85.0 6.0 785
1.9 3.20 4,0 201 k.o 158 7.0 1,320
2.0 5.20 4,5 312
2.1 T.90 5.0 g0
2.3 15.% 6.0 85
DISCHARGE, IN MILLION GALLONS A DAYy FISCAL YEAR JULY 1962 TO JUNF 1963
DAY JULY AUG, SEPT, OCTe NOV. DEC, JANY FERe MAR APR4 HAY JUKE
1 2243 56 1420 %1403 3,84 41,8 2540 %4140 a0.7 4246 *T4,40 3342
2 21.7 23,7 lell +89 35,9 4245 18,2 13,1 a.6 3847 5640 13,2
3 #32,5 33,2 1.03 5. 86 5474 33,8 *1544 2744 &'% 79.0 109 ¥52,8
4 2941 40,1 1426 1e27 1247 31,1 47e1 2444 *,59 5646 9240 6040
5 8547 49,5 1,11 1.3 20,9 2846 2041 2243 69 4042 104 3546
6 2444 33,1 1403 4482 6412 2641 116 2643 5346 1748 138 2640
7 2248 31,1 1403 3,26 1544 2641 3729 2066 a7 2840 8844 51,8
8 2046 25,0 5481 3494 212 25,5 7943 1946 a.6 22.8 6342 4540
9 1648 21,7 5.96 1437 2143 24,4 4148 2243 8.6 21.7 710 3745
10 30.89 23,9 2149 2434 2049 29,8 35,2 1743 2.9 1946 6740 59,3
11 4345 2444 6430 1+20 1942 25,0 2846 6451 0.8 1942 7641 5243
12 6642 2441 274 1403 6497 2545 240k +89 $ 79 2147 138 3048
13 46k 14,5 W79 1403 284 1945 2243 13 1.03 3841 5946 33,2
14 2846 Te24 +79 1,03 «79 49,5 201 79 134 5746 140 4048
15 23.9 9,07 .79 1411 2048 120 68+4 P79 212 883 5640 5840
16 2041 5451 94 le20 3416 3646 282 YN LY 246 9249 6249
17 1942 1248 474 1el1 1041 59,0 59,5 B4 275 156 94,0 35,6
18 2642 17,8 i%.8 2648 9425 3445 646 W79 123 108 5847 3248
19 8.62 16,3 1.03 50.5 2040 29,2 10,5 269 7247 216 43,8 33,2
20 4431 16,3 1403 7430 2240 2545 2724 W69 5440 764l 3846 2940
21 1454 6,57 1445 2450 28,0 2545 Phah L9 17 6045 4445 4046
22 1437 1454 120 a3.2 2641 2343 2545 P74 214 6243 37.4 ‘103
23 Bub4 1.37 1.28 a2.2 2641 2147 33,7 ¥ 79 8641 6let 3240 480
24 1.28 1,37 1+28 8l.0 2545 2147 107 W79 5046 5847 2940 ET7ets
25 1+20 1437 1426 a.8 23.3 2046 28,0 +84 514 6045 2745 502
26 1420 1467 1620 a7 9400 2041 169 81.6 32,0 88e9
27 1.20 1,37 1428 ;) 33,1 2041 884D 160 5647 53,1
28 1,78 1,37 1437 al.0 5445 2046 44,9 104 4445 3642
29 1a11 3438 1.28 al.2 4740 55,7 39.5 8.8 3648 2845
30 1403 1,28 1437 8.8 *41,7 bébah 200 8948 4549 2740
31 1,03 Lobg| ==w—=r %269 —-mmmm 31.8 55,7 § mwaen= 4341 waeeem
TOTAL] 615411 508,17 128,04 133.01 591a81] 1,083,5| 1464746] 275.07| 2,580.10 | 3,031,3] 2,089,771 1s3Ab.0
MEAN
MGD 19,8 1644 4,427 k.29 1947 33,7 5946 9482 83,2 101 6744 46,2
CFS 30.7 2544 6460 6.6} 3045 5241 9242 15,2 129 156 104 T145
AC-FT 1,890 1,560 393 408 14810 3,200 54670 844 7,920 94300 64410 43250
CALENTAR YEAR 1962:  MAX 5