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PREFACE

This annual hydrologic data report of Hawaii is one of a series of annual reports that document hydrologic data gathered
from the U.S. Geological Survey's surface and ground-water data collection networks in each State, Puerto Rico, American Virgin
Islands, selected islands in the Caribbean, Commeonwealth of the Northern Mariana Islands, Guam, American 8amoa, Republic of
Palau, and selected islands in the Pacific. These records of streamflow, ground-water levels, and quality of water provide the
hydrologic information needed by State, local, and Federal agencies, and the private sector for developing and managing our
Nation's land and water resources.

This report contains hydrologic data for Hawaii. It is the culmination of a concerted effort by personnel of the U.S.
Geological Survey who collected, compiled, analyzed, verified, and organized the data, and who typed, edited, and assembled the
report. In addition to the authors, who had primary responsibility for assuring that the information contained herein is accurate,
complete, and adheres to U.S. Geological Survey policy and established guidelines, the following individuals contributed
significantly to the collection, processing, and tabulation of the data:

Island of Kauai Istand of Oahu
Roy I. Taogoshi* George W, Dayag*
Clayton H. Yoshida Clarence L. Edwards Jr.
Karen L. Fields-Poasa
Island of Hawaii Alexander H. Okihara
Dale C. Nishimoto® Frank M. Romuatdo
Holly A. Martinson James P. Rounds
Robert G. Vasquez Benjamin H, Shimizu
Michael F. Wong
Islands of Maui and Molokai Chiu W. Yeung
Norman H. Yoshioka* Stacie T. Young

Matt A.T. Wong

* denotes Hydrologic Technician-in-Charge

This report was prepared in cooperation with the State of Hawaii, and with other local and Federal agencies under the
general supervision of William Meyer, District Chief, Hawaii.

jii




REPORT DOCUMENTATION PAGE Form Approved

OMB No. 0704-0188

Prublic reporting busden for this collection of information is estimated to avarage 1 haur per response, including the time for fevlewln%insiructiuns, ssarching existing dala sowrces,
gathering and malntalnlnF the data needsd, and completing and reviewlng the collaction of Informallon. Send commsnis re arding this burden estimate or any other aspect of this
collaction of information, lncluging sugg(?sﬂons for reducing this burden, ta Washingten Haadguarters Services, Directorate for Information Operalions and Raports, 1215 Jefierson
Davis Highway, Suile 1204, Ardington, VA 22202-4302, and to the Office of Management end Budget, Paparwork Raduction Projact (0704-0188), Washington, DC 20503.

1, AGENCY USE ONLY (Leave blank) 2, REPORT DATE 3. REPORT TYPE AND DATES COVERED
August 1997 Annual 1 Oct 95-30 Sept 96
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS
Water Resources Data,
Hawaii

Water Year 1996

6. AUTHOR(S)
R.A. Fontaine, 8.8. Anthony, R.I. Taogoshi, V.E. Kunishige, and W.S. Shibata

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
U.S. Geological Survey, Water Resources Division REPORT NUMBER
Hawaii District USGS-WDR-HI-96-1

677 Ala Moana Blvd., Suite 415
Honolulu, Hawaii, 96813

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) . 0. SPONSQRING / MONITORING

U.S. Geological Survey, Water Resources Division AGENGY REPORT NUMBER
Hawaii District USGS-WDR-HI-96-1

677 Ala Moana Blvd,, Suite 415
Honolulu, Hawaii, 96813

11, SUPPLEMENTARY NOTES

Prepared in cooperation with the State of Hawaii and other local and federal agencies.

12a. DISTRIBUTION  AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

This report may be purchased from: No restrictions on distribution
U.S. Department of Commezce, NTIS

5285 Port Royal Road

Springfield, VA 22161

13. ABSTRACT (Maximum 200 words) :
Water resources data for the 1996 water year for Hawaii consist of records of stage, discharge,':""ahd water quality
of streams and springs; and water levels and quality of water wells.

® Water discharge for 87 gaging stations on streams, springs, and ditches.

® Discharge data for 107 crest-stage partial-record stations and 4 miscellaneous sites.
® Water-quality data for 11 streams, 19 partial-record stations, and 155 wells.

@ Water levels for 69 observation wells,

@ Rainfall data for 43 rainfall stations.

These data represent that part of the National Water Data System operated by the U.S. Geological Survey and
cooperating Federal, State, and other local agencies in Hawaii,

14, SUBJEGT TERMS 15, NUMBER OF PAGES
*Hawaii, *Hydrologic data, *Surface water, *Water quality, *Ground water, Gaging 432

stations, Flow rate, Chemical analyses, Sediment, Water temperature, Sampling sites, (75, PHICE CODE
Water analyses, Water levels, Rainfall accumulation.

17. SECURITY CLASSIFICATION 18. SEGURITY CLASSIFICATION | 19. BECURITY GLASSIFICATION 20, LIMITATION OF ABSTRAGT
OF REPORT OF THIS PAGE OF ABSTRAGT
Unclassified Unclassified Unclassified Unlimited
NSN 7540-01-280-5500 Standard Form 298 {Rev. 2-89)

Peoscribed by ANSI Std 239-18
208-102




CONTENTS

Page
PREFACE . 1ttt ot e ettt ittt s e ts tamnain et n s sttt asaassssesasaaonsssnaneraananoiiisatonanssrsans iil
LIST OF SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS

AREPUBLISHED INTHIS VOLUME . . ..\ttt ittt tinateseiiaaaaarasa i s itasnaassianstissarsnstsrnastos vii
LIST OF GROUND-WATER WELLS, BY COUNTY, FOR WHICH RECORDS ARE PUBLISHED IN THIS VOLUME....... X
LIST OF RAINFALL STATIONS, BY COUNTY, FOR WHICH RECORDS ARE PUBLISHED IN THIS VOLUME .......... xiv
LIST OF DISCONTINUED SURFACE-WATER DISCHARGE OR STAGE-ONLY STATIONS ... ...ioieiieniiaiinnns XV
LIST OF DISCONTINUED SURFACE-WATER-QUALITY STATIONS .. .. oo xxiii
INTRODUCTION. © . vttt ettt et aans s eaanassa s aans s aanhsasrasssesasresiasssanaesosnostasasissessontossnass 1
L0010 520 -7 (o ) R R R R i
SUMMARY OF HY DROLOGIC CONDITIONS . ...ttt ie i iriaiaiiaa sttt s s asa s itbasine 2
QT ACE WALET. « v+ v oo v e e st s s e s e o s saesaansansesssiosastaossanoannsynsestossnasssanartssssstinionannysn 2
SPECIAL NETWORKS AND PROGRAMS. ... oottt iiiiese e e et aaaa e st aaaans 4
EXPLANATION OF THE RECOR D S, .ottt tt it ertatauastoasaasrarestsssaninssesitesansnssttsetecnssiosns 5
Station IdentifiCation MUIMBETS. . o o v v vt et e et et aa et s asse s ras e iieiranasaroaositiotsinsns 5
DOWNSIIEam OIAEr SYSIEIML + . o v vttt e n et i nse s n s e s aasaanesssarssgasttssistottoransiesoansnnss 5
Latitude-1ongitunae SYSIEML. « . ..ot tv vttt it e e 6

Local identifier well-nUmbering SYSIEIMI . . ..ot iiue s i er st e a sttt et 6

Local State key nUMbBErng SYSIEIM . . oo v v vuvnrraenas et iatuta i iaatas ottt 6

Records of stage and water diSCRATEE . . . . v vt vt irae e v et iai et it e it e 6

Data collection and COMPUIAtION. . . . v v v v st reaterte s as s s e e isat ettt rait s s 7
Datapresentalion..........................‘................‘.................................'.. 7
SUALION MANUSCIIPL. « 4 v v vt vt s et et e ee e v e s s s bt e ra e s e cnat oo ia b s st 8
Data tables of daily mean values. .. ... .o ouvrvn it e 9
Statistics of Monthly Mean datdl . . ..o vt vueve e i i it 9
SUMMACY SEASHCS .« oo v vt ve vttt e e e et et iao et a et 9

Identifying estimated daily diSCharge . .. ... v v veueninni e 10

ACCUTACY OF the TECOTUS . ... ot it i r st et et an sttt it st e s b ettt iaeer e 10

Other records aValable . . o v vttt ittt it iiae b ira i e i e st 11

Records of surface-water QUAlity ... ...t ou vt ianinn ettt e 11
Classification OF FECOITS + oot vttt ve v e e ne e aa s a e as s ics ot i ottt aissssns 11
Arrangement 0f TECOTdS, .. ..t vttt e ettt e e i1

On-site measurements and sample Collection. . .. ... oo ve e i e 12

WWHLET LEMPEIALUIE . + .+ v+ v e vt v s s e sae e o s st e e s it ae e g g aa s ta et eta i s tbates ittt 12

T T  Tess ST TR I 12

Laboratory MEASUEIMIENES . .« ..+ 4 vt v vt s e en e nnannonrststaneasus s ioitatosasitasrinntnesaress 13

Data PIESEMEALION. . . o vt vt heas o mas s ar s s e e et 13

REIATK COMES & v e v eete s tne st ie s aseassas st ennatonansonssiesabsssiossaarasssecctssstantns 14

Dissolved trace-element CONCENtIAIONS .. .o v vttt ir it iiesoenreesearrtsisateiastersascterrrastistss 14

Change in National Trends Network procedure .. .. ..vvvr v veinin e 14

Records of ground-water JEVED .. ..o o ettt 14

Data collection and COMPULANON. . .. .« ot ettt rrer s crasteneanae ettt sataaas it san ittt airrasans 14

Data PIESENTANHON. .+ 4 vt s vttt s tsvrae s s ersne s s e s e e s et s et ettt T st 15

ACCESS TO WATSTORE DA A ..o\ttt tte it ata s atastaantasrasesassscnitntsranaetsasissetsssssestiesson 16
DEFINITION OF TERM S . ottt ettt ittt teeiass s saassasaian et nas i astisssaaataerarantatsnanisatananes 17
PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS. . ... .. cocovviiie i 24
STATION RECORDS, SURFACE WATER. ...\ .ttt it it niasaa ettt a s sas ittt onsicasnns 30
Discharge at partial-record stations and miscellangous sites «.....vv i e 263
Crest-stage partial-record SItionSs. . ..o vy v et e e e 263
IS CE I AMEOUS SIEES « o v v v e v e vt vt s emeee s e reasainasas s aaasonarssosassasrraessssssaussesasssessnnss 273

Analyses of samples collected at water-quality partial-record StaHONS .. .. ..vveeeriiieinii e 274
STATION RECORDS, GROUND WATER |, .. oottt inir et annaae st siaseniiaaanaoe it aati oty 293
GroUN-Water JEVELS « v vttt e et e e s e s ts et e s msas s e e s e aaaaaa e d s baa b 293

Quality OF ZIOUNM WALET . . ..o o\ttt st ate s e et s e ee et et it b et e e ettt 341
STATION RECORDS, RAINFALL . .ottt ittt iiiaitase e tassnssiaastttoanniora s sitssssnnseaes 361
1130025 T R R R L R EET PR PR 405




vi

ILLUSTRATIONS

Figure 1. Graphs showing discharge during 1996 water year compared with median discharge for four representative gaging stations 3

2-3. Sketchs showing:

15.
16-25.
16.
17,
18.
19.
20.
21,
22,
23,

24,

2, System for numbering wells and miscellaneous sites. . ...\ vnnrnrvnsvnnnns e e vrean.. 28
3. Local well-numbering system. .. ..... e it e veeen. 28
4-14. Maps showing:
4,  System for numbering local well numbers, istand of Hawaii. . ............... e Ceaaaeen 29
3. Locations of streamflow-gaging and water-quality stations, island of Kauai .. ..... e e Ceaea i1
6. Locations of streamflow-gaging and water-quality stations, island of Qahu......... G P
7. Locations of streamflow-gaging and water-quatity stations, island of Molokai . ... ... e veene. 167
8. Locations of streamflow-gaging and water-quality stations, istand of Maui ... .................. N 187
9. Locations of streamflow-gaging and water-quality stations, island of Hawaii ........... e e . 209
10. Locations of crest-stage gaging stations, island of Kauai.............. e Cherr e 258
1. Locations of crest-stage gaging stations, island of Oahu .. ............... e e e 259
12, Locations of crest-stage gaging stations, island of MoloKai. . . . .. ... vvrersee e e veoe 260
13, Locations of crest-stage gaging stations, island of Maui .. ... .. e e e N 261
14.  Locations of crest-stage gaging stations, island of Hawaii. .......... e e, 262
Diagram showing water-quality stations in Kamooalii Stream basin, Kaneohe, Oahu................ b bareeeenaa 276
Maps showing;
Locations of observation wells and ground-water quality sampling sites, island of Kavai. . ... .. e v 292
Locations of observation wells and ground-water quality sampling sites, island of Oahu . .......... Pt 307
Locations of observation wells and ground-water quality sampling sites, island of Molokai, ............. e 322
Locations of observation wells and ground-water quality sampling sites, island of Maui . ..... e veee 326
Locations of observation wells and ground-water quality sampling sites, island of Hawaii.......... e 337
Locations of rainfal stations, island of Kauai . .............o0vvevnenvnnnnnn.. R Cherenens 360
Locations of rainfall stations, istand of Qahu....,.............. e e vae 370
Locations of rainfal stations, island of Molokai .. ... ....ou'en it Ceeierees 393
Locations of rainfall stations, island of Maui...........ooovieeninnnnnnn, e vov. 396
Locations of rainfall stations, island of Hawaii . .............0veereninnnnn... e e 400

25.

TABLES

Table 1. Comparison of peak discharge for 1996 water year with the peak discharge for the period of record at four representative

stations .. ........000viunn.. e e e et are e et eneneaen et b eeineaas 2




SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH vil
RECORDS ARE PUBLISHED IN THIS VOLUME

NOTE.--Data for partial-record and miscellaneous sites are published in separate sections of the data report. See
references at the end of this list of page numbers for these sections.

Letters after station name designate type of data: (d) discharge, (c) chemical, (m) microbiological, {t) water temperature,
and (s) sediment,

HAWAII Station
number Page
ISLAND OF KAUAI
Kawaikoi Stream (head of Waimea Riverynear Waimea (d). ... .....o v iiviiiiin e 16010000 32
Waimea River: '

Waialae Stream at altitude 3,820 ft, near Waimea (det). ... .. ... i iiiiia i 16019000 34
Waimea Rivernear Waimea (d) . ... v v i i i it et i e 16031000 38

Makaweli Rivernear Waimea (d) . ... .ot irn e iiiir e iisa i e 16036000 40
Hanapepe River below Manuahi Stream, near Eleele (d) ..., 16049000 42
Wailua River:;

South Fork Wailua Rivernear Lihue {c) . ... ..o oot i i i i ies i aneas 16060000 44

North Fork Wailua River:

North Wailua ditch below Waikoko Stream, nearLihue (d)..........oovviiiniins 16061200 46
Stable storm ditch nearLihue (d) ... .o coviiini it i i et s e aanas 16062000 48
East Branch of North Fork WailuaRivernearLihue (d). ..... ..o iiiivn i iieninnss 16068000 50
Wiailuaditchnear Kapaa (d) . ... in e i e e 16069000 52

North Fork Wailua Rivernear Kapaa (d). .. ... v vt in it 16071000 54

Opackaa Streatn:

Left Branch Opackaa Streamnear Kapaa (d) ..., i iiiiiien e iraseen. 16071500 56
Kapaa Stream:

Makaleha Stream:

Makalehaditchnear Kealia (d) . ... .ot iie i i e iiia s aiia s inanns 16077000 58

Kapahi ditchnear Kealia (d) ... ..ooivu i i e 16079000 60
Anahola Stream:

Anahola ditch above Kaneha Reservoir,near Kealia{d). .. .. ..o cvvvi i viin oo 16088000 62
Kilanea Stream;

Hatlaulani Stream at altitude 400 ft, near Kilauea(d) ........cooviiiinii i, 16097500 %)
Hanalei Rivernear Hanalei (d). . ... civin ittt it it ie i esiser s et sasraiarirannens 16103000 66
Wainiha Rivernear Hanalei (d) ... .o ittt it i e iiat e it ciian e aiaaneas 16108000 68
Limahuli Streamnear Waindha (d). .. ..o e it i i i i it 16114000 70

ISLAND OF OAHU
Kaukonahua Stream (head of Kiikii Stream);

North Fork Kaukonahua Stream above Right Branch, near Wahiawa (d).................. 16200000 T4

South Fork Kaukonahua Stream at East Pumnp Reservoir, near Wahiawa(d)............... 16208000 76
Makaha Stream near MaKaha (d) .. ..ottt i it i it ra e i 16211600 78
Waikele Stream:

Kipapa Stream near Wahiawa (d) .. .. ..o e 16212800 80
Watkele Stream at Waipahu (d) . oo i et e e e 16213000 82
Watawa Streamnear Pearl City (d) .. .. oo it iiiiiia i iian i iacnennrrranreeans 16216000 84
Halawa Stream:

North Halawa Stream near Kaneohie {(ds). . ... .. cv i ittt iiirer i ieseasinnans 16225800 86

North Halawa Stream near Alea (d). . oo v vt i i e i it it i iaaa e 16226000 90

North Halawa Stream near Honolulu {(demis) . .. .o iiniin i ine i in it inessinenns 16226200 92
Kalihi Stream near Honolulu (det) . . ..o v v i i it et i e sie s 16229000 96
Kalihi Streamat Kalihi (d) . . ... oo vt ittt i e et ta i i e ina i e 16229300 100
Nuuanu Stream below reservoir 2 wasteway, near Honolulu (det) ..o i 16232000 102
Waiakeakua Stream (head of Manoa Stream) at Honolulu (d). . ........ovviviiiiiiiiin s 16240500 106
Maunawili Ditch:

Maunawili ditch at Ainoni Spring (d) . .. .. cv v it i e e 16249500 108

Maunawili ditch above Anianinui tunnel near Kailua (d) .........c. oo, 16249900 110




viii

SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH
RECORDS ARE PUBLISHED IN THIS VOLUME

Station
number
ISLAND OF QAHU--Continued

Maunawili ditch near Waimanalo (d)............ S 16250000
Maunawili Stream:

Makawao Stream near Kailua (d) ... oooiiiii i e e e e 16254000

Maunawili Stream at Highway 61, near Kailua (d). .. ......coov it e, 16260500
Kaneohe Stream:

Kamooalii Stream:

Right Branch Kamooalii Stream near Kaneohe (demts) . . ... .ot oinr e ernnnnns 16265600
Luluku Streamn at altitude 220 ft, near Kaneohe (demts). .. ..o oot e e veesveenenens. 16270900

Kamooalii Stream below Luluku Stream, near Kaneche (demts) . ... ...oovvvvnvnnnnenn. 16272200
Kapunahala Streatn:

South Fork Kapunahala Stream at Kaneohe (demits). .o o vttt eeser e e eeaieeernnn, 16273950
Haiku Stream near Heefa (demts), . v v v ettt eeee e e s et esirenen ey 16275000
Kahaluu Stream near Ahuimanu (d}. . . ... o oo vt i e e e et e e 16283200

Waihee Stream:

South Pork Waihee Stream near Heeia (d) ......vivtneern et eevreennennnns 16283600
North Fork Waihee Streamnear Heeda (d) .. ..oo vt esoeieree s annnnes 16283700

Waihee Stream near Kahaluu (d) . . ... oo i e e e e 16284200
Waikane Stream at altitude 75 f1, at Waikane (@). . ..o ir e e oo e e st eee oot e ae s 16294900
Kahana Stream at altitude 30 ft, near Kahana (d) .. ... .o v irtrtirer i e, 16296500
Punaluu Stream:

Punaluu ditch near Punaluu (d) ... .oo ot i e e e e e 16302000
Punaluu Stream near Punalut (@), ..o oo i i e e e s e e e, 16303000
Kaluanui Stream near Punalut (@) . . ..ot e e e e 16304200
Waimea River:

Kamananui Stream at Pupukea Military Road, near Maunawai (d) ...................... 16325000

Kamananui Stream at Maunawai (d) .. ... vee et e er i eiaes i, 16330000
Paukauila Stream: ’

Opaeula Stream near Wahiawa (0). . .. ..ottt e 16345000

ISLAND OF MOLOKATI
Halawa Stream near Halawa (0), .. oo oottt e e e e v eee et netee s 16400000
Pelekunu Stream:

Kawainui Stream near Pelekunu (@) .....o0uvtiinn it e ere e e eranees 16403900

Pilipililau Stream near Pelekunu (d) .. ..ottt e e e e e 16404200
Waikolu Stream:

Molokai tunnel ateast portal (d) ... ..o e e e e 16405100

Molokai tunnel at west portal (d). .. ... v v i vt i i e e e 16405300
Waikolu Stream at altitude 900 ft, near Kalaupapa (d) .........ccovirirnirrereennnnnnss 16405500
Waikolu Stream below pipeline crossing, near Kalaupapa (d). . ... oo ieiinevsanens 16408000
Kaunakakai Gulch at KaunakaKai (d). .. .. ovovt ittt e et e e et e e 16414000
Papio Guleh at Halawa (d) . v .. v vt et et e et s e et s s etr e s 16419500

ISLAND OF MAUI
Oheo Gulch at dam near Kipahulu (d) . ... .. .0 n et ettt re i eae s 16501200
Hanawi Stream:

near NahiKu (0] . .o e e s 16508000
West Wailuaiki Stream near Keanae (d). ... ...ttt it oo et eereaaeenns 16518000
Honopou Stream near HUelo (d). . .. ..ottt ettt e e e et e e et v anens 16587000
Kakipi Gulch:

Opana Gulch:

Opana tunnel at Katliil (d) oo ..o r i e et et 16599500
Tac Stream at Kepaniwai Park, near Watloku (d). .. ..o oo et e et et eee v 16604500
Waihee River at dam, near Waihee (d). . ... v v ittt ettt e e et 16614000
Kahakuloa Stream near Honokohat (demits) .o oot ettene et oe e et easesninennns 16618000

Honokohau Stream near Honokohau {d) ... ..ottt e e 16620000
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SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH ix
RECORDS ARE PUBLISHED IN THIS VOLUME

ISLAND OF HAWALIL
Waiakea Stream (head of Wailoa River) near Mountain View (d). ... oo i i e 16700000 210
Olaa flume Spring near Kaumana (d). . ... oovvvnniiirii it 16700900 211
Wailuku River at Pihonua (d)} ...\ eeervrnevornrerreniiisnaeinoeiiniaanrisnariesns 16704000 219
Honolii Stream near Papaikou (d) ... .ovvuvreneriiinrr e 16717000 226
Kawainui Stream (head of Watloa Stream) near Kamuela (d). ..o ieiieinnrenraeanins 16720000 228

Kawaiki Stream near Kamuela {d). .o v iiiien e 16720300 235
Upper Hamakua ditch below Kawaiki Stream, near Kamuela (@), o0 oovvnronveiennioanniensy 16720500 236
Upper Hamakua ditch above Alakahi Stream, neat Kamuela(d) ....oovivvnenniiiiinnnns 16724800 244
Waipio Stream (continuation of Kawainui Stream):

Alakahi Stream near Kamuela (d) « . ..o ou oo iiiiiciiii e 16725000 246
Upper Hamakua ditch above Waimea Reservoir diversion, near Kamuela(d) . ..........ocv 0 16726000 248
Upper Hamakua ditch above Puukapu Reservoir, near Kamuela(d). .. ..o iviiininaainans 16727000 250
Kohakohau Stream near Kamuela (d)} .. ..oooviiinn i 16756000 252
Waikoloa Stream at Marine Dam, near Kamuela (s ) PP R AR 16758000 253
Hauani Guich (head of Lanimaumau Stream) near Kamuela(d). . covv i iiiie i ens 16759000 254
Hilea Guich tributary near Honuapo {d). .. .. coviiiiimniin s 16764000 257
Discharge at partial-record stations and miscellancous L1 J P S 263

Crest-stage partial-record SEatioNS . . ..o ven i e 263

MISCEIIANEOUS SIES + v v v v v eesoeres b imnan s s ssaassers s i tiaacaor ettt 273

Analyses of samples collected at water-quality partial-record stations . . ... i 274




X GROUND-WATER WELLS, BY COUNTY, FOR WHICH RECORDS

ARE PUBLISHED IN THIS VOLUME

Letters after well number designate type of data: (c) chemical, {t) water temperature, (w) water level

HAWAL

ISLAND OF KAUAI

(2-0021-01) 220057159210301
(2-0023-01) 220051159231801
(2-0044-13) 220018159444702
(2-0044-14) 220019155444801
(2-0044-15) 220016159442701
(2-0120-01) 220136159205501
(2-0120-02) 220134159205401
(2-0126-01) 220126159261501
(2-0145-10) 220148159453501
(2-0320-0D) 220354159205601
(2-0320-03) 220354159205602
(2-0345-04) 220341159453901
(2-0545-01) 220530159450401
(2-0623-04) 220621159232101
(2-0818-01) 220827159185401
(2-0818-02) 220826159185401
(2-0818-03) 220825159185301
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(2-1126-01) 221150159264501
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(2-5427-01) 215454159274201
(2-5427-02) 215455159274201
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- WATER RESOURCES DATA FOR HAWAII, 1996
DISCONTINUED GAGING STATIONS

The following continuous record streamflow stations in Hawaii have been discontinued or converted to partial-record
stations. Daily records were collected and are stored in WATSTORE for the period of record shown for each station.

Station Drainage area

number Station name (mi%) Period of record
ISLAND OF KAUAL
16011000 Waikoali Str nr Waimea 1.58 1909-13, 1919-25
16012000 Kauaikinana Str nr Waimea 0.84 1919-25
16013000 Mohihi Str at alt 3,420 ft nr Waimea 1.68 1920-26, 1936-71
16014000 Kokee Ditch nr Waimea -- 1926-82
16015000 Mohihi Str nor Waimea 2.20 1909-17
16016000 Waimea River at alt 840 ft nr Waimea 20.0 1916-18, 1925-68
16017000 Koaie Str at alt 3,770 ft nr Waimea 1.68 1919-32, 1954-68
16018000 Koaie Str nr Waimea 9,97 1916-18
16020000 Waialae Str nr Waimea 2.81 1910-16
16021000 Waialae Str at alt 800 ft nr Waimea 7.87 1917-21
16022000 Kekaha Ditch at Camp I nr Waimea -- 1908-68
16024000 Kekaha Ditch at siphon nr Waimea -- 1910-12
16025000 Kekaha Ditch at lume 2 nr Waimea - 1910-12
16027000 Kekaha Ditch below tunnel 12 nr Waimea -- 1908-34
16028000 Waimea River below Kekaha Ditch intake near Waimea 44.2 1921-55
16029000 Waimea Ditch nr Waimea - 1912-14 1916-21
16029100 Waimea Ditch below wasteway nr Waimea - 1960-72
16031000 Waimea River nr Waimea 57.8 1910-18, 1919, 1943-68, 1969-72
16033000 Olokele Ditch at weir nr Makaweli -- 1912-17
16034000 Olokele River nr Waimea 4.85 1915-16
16035000 Halekua Str nr Waimea 0.56 1912-14
16037000 Poowaiomahathai Ditch nr Waimea -- 1911-13
16037100 Makaweli R bl Poowaiomahaihai Ditch nr Waimea 25,0 1911-17
16039000 Hiloa Ditch nr Eleele -- 1911-15
16042000 Hanapepe Ditch at Hanapepe Fatls nr Eleele - 1911-15
16043000 Hanapepe Ditch below intake - 1930-38
16044000 Hanapepe Ditch at Koula nr Eleele - 1910-21, 1927-49
16045000 Hanapepe Ditch below makai siphon nr Eleele - 1929-32
16046000 Hanapepe Ditch at weir nt Hanapepe - 1912-13, 1915-17
16047000 Koula River at Koula nr Eleele 12.6 1910-16
16048000 Manuahi Str at Koula nr Eleele 544 1917-20
16050000 G Ditch at makai siphon nr Eleele - 1929-32
16051000 Hanapepe River at makai siphon nr Elecle 205 1929-32
16053000 Kamoolao Str nr Koloa ' 1.30 1939-41
16053400 Upper Haiku Ditch nr Puhi - 1963-71
16053600 Lower Haiku Ditch nr Puhi -- 1663-71
16053800 Kamooloa Str nr Puhi . 579 1963-70
16054000 Kuia Str nr Puhi 0.40 1939-41
16054200 Koloa Ditch nr Koloa -- 1964-71
16054400 Koloa tunnel nr Koloa - 1966-71
16054500 Kuia Str nr Puhi 5.09 1963-66
16056000 Hanamaulu Str at Kapaia nr Lihue 6.41 1911-13
16056800 Waiahi-Kuia aqueduct nr Puhi - 1964-71
16057000 Lihue Ditch nr Lihue - 1910-19
16058000 Hanamaulu Ditch nr Lihue -- 1910-20
16058500 S F Wailua River nr rock quarry nr Lihue 20.2 1974-83
16061000 North Wailua Ditch nr Lihue -- 1932-85
16063000 N F Wailua River at alt. 650 ft nr Lihue 529 1914-85
16064000 Kanaha Ditch nr Lihue - 1910-55
16068700 North Fork Wailua River nr Lihue 14.6 1910-14
16070000 Aahoaka Ditch nr Kapaa -- 1966-72

16072000 Konohiki Str at Makakualele mka weir nr Kapaa 0.65 1911-13




WATER RESOURCES DATA FOR HAWAII, 1996
DISCONTINUED GAGING STATIONS--Continued

Drainage arca

Station

number Station name (mi%) Period of record
ISLAND OF KAUAI--Continued
16073000 Konohiki Str at Makakualele mki weir nr Kapaa 0.89 1912
16074000 N F Kaehulua Str at Kainahola weir nr Kapaa 1.39 1911-13
16075000 8 F Kaehulua Str at Wainamuamu weir nr Kapaa 0.04 1911-13
16076000 Kaehulua Str at Kuhinoa weir nr Kapaa 1.90 1911-13
16078000 Kapaa Str nr Kealia 3.05 1910-20
16079200 Tunnel Ditch at Kapahi nr Kapaa -- 1909-11
16079400 Pipe Ditch at Kapahi nr Kapaa -- 1909-11
16079600 Kapaa Ditch at Kapahi nr Kapaa - 1909-11
16082000 Kaneha Ditch nr Kealia - 1909-13
16086000 Anahola Ditch above wasteway nr Kealia - 1915-21
16087000 Anahola Ditch wasteway nr Kealia - 1936-85
16089000 Anahola Str nr Kealia 4,27 1910, 1913-85
16090000 Lower Anahola Ditch at Kiokala nr Kealia -- 1909-14
16091000 Lower Anahola Ditch nr Kealta -- 1937-83, 1985-95
16092000 Lower Anahola Ditch at inakai weir nr Kealia .- -1909-10
16093000 Anahola Str at Kiokala Dam nr Kealia 4,27 1910-12
16093200 Anahola Str at Anahola 9.24 1962-65
16094200 Ka Loko Ditch nr Kilauea - 1932-68
16095000 Puu Ka Ele Ditch nr Kilauea - 1932-67
16095200 Ross Ditch nr Kilavea -- 1955-67
16095900 Kalihiwai Ditch above wasteway nr Kilauea -- 1960-68
16096000 Kalihiwai Ditch nr Kilauea -- 1934-67
16097000 Pohakuhonu Str nr Kilavea 1.73 1957-72
16097300 Halaulani Str nr Kilauea 0.12 1922.25
16098000 Kalihiwai River nr Hanalei 3.64 1914-23
16099000 Kalihiwai River nr Kilauea 4.12 1912-13
16099500 Hanalei Ditch nr Kilauea -- 1956-62
16100000 Hanalei tunnel outlet nr Lihue - 1932-85
16101000 Hanalei River at alt, 625 ft. nr Hanalei 717 1914-55
16102000 China Ditch nr Hanalei -- 1911-19
16104000 Kuna Ditch nr Hanalei -- 1912-14, 1917-20
16105000 Waioli Str nr Hanalei 1.81 1914-32
16106000 Lumahai River nr Hanalei 6.95 1914-33
16109000 Wainiha River above intake nr Hanalei 11.6 1914-16
16110000 Waintha Canal at intake nr Wainiha -- 1910-16
16111000 Wainiha Canal at tunnel 18 nr Wainiha - 1911
16113000 Wainiha River nr Wainiha 20.6 1912-16
16115000 Hanakapiai Str nr Hanalei 273 1931-52
16116000 Hanakoa Str nr Hanalei 0.50 1931-52
16117000 Kalalau Str nr Hanalei 1.55 1931-55
ISLAND OF OAHU
16201060 RB of NF Kaukonahua Str nr Wahiawa 1.17 1913.53
16203000 Mauka Ditch nr Wahiawa - 1947-68
16204000 North Fork Kaukonahua Str nr Wahiawa 4,86 1946-68
16206000 South Fork Kaukenahua Str nr Wahiawa 1.93 1913-14, 1915-16,1944-50
16206500 Koolau Ditch at reservoir nr Wahiawa 4.00 1914-15
16207000 SF Kaukonahua Str bl U.S. Army res nr Wahiawa 0.86 1914-17
16208500 RB of South Fork Kaukonahua Str nr Wahiawa 5.26 1957-72
16209000 SF Kaukonahua Str ab Wahiawa res nr Wahiawa -- 1946-58
16210900 Poamoho Tunnel nr Wahiawa 1.79 1958-79
16211600 Poamohe Sir nr Wahiawa - 1947-73
16211850 Puea Mauka Ditch nr Waianae 4,39 1960-67
16211900 Kaupuni Str nr Waianae 0.60 1957-60
16212000 Puhawai Str at Lualvalei nr Waianae 1.16 1930-44
16212400 Awanui Gulch nr Barbers Point NAS 13.80 1957-58
16212900 Kipapa Str nr Waipahu -~ 1966-68
16217060 Pearl Harbor Spr at Puukapu nr Pearl City - 1931-35
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16218000 Pearl Harbor Springs at Loko Kukona - 1931-35, 1936-45
16218500 Pearl Harbor Spr at Kaluaoopu nr Pearl City -- 1931-37
16219000 Hawn Elec. Co. tunnel at Waiau nr Pearl City - 1939-42
16220000 Hawn Elec. Co. wasteway at Waiau nr Pearl City - 1953-59
16222000 Pearl Harbor Spmgs at Waiau - 1913-39, 1942-47
16224000 Pearl Harbor Springs at Kalauoa - 1931-62, 1964-65,1966-68, 1970-88
16224500 Kalauao Str at Moanalua Road at Aiea 2.59 1957-82
16225000 Kalauao Str at Aiea 2.6! 1953-57
16227500 Moanalua Str nr Kaneohe 0.94 1968-78
16227700 Moanalua Str tributary nr Kaneohe 0.62 1968-78
16227900 Moanalua Sir tributary ne Aiea 0.03 1972-78
16228900 Kalihi Str nr Kaneche 0.60 1966-71
16230000 Lutumahu Dit at upper Nuuanu Res nr Honolulu - 1911-13
16231000 Luakaha weir in upper Nuuanu Valley nr Hon - 1910-13
16231500 Moole Ditch mauka station nr Honolulu -- 1917-20
16231700 Moole Ditch makai station nr Honolulu - 1918-23
16235000 Nuuanu $tr at Kuakini Street nr Honolulu 4,39 1911-12
16236000 Kahuawai Spring nr Honolulu - 1912-14
16237000 Pauoa Str at upper Pauoa Valley nr Honolulu 0.79 1911-13
16238500 Waihi Str at Honolulu 1.14 1913-21, 1925-83
16239500 East Manoa Ditch nr Honoluku - 1915-16, 1918-20,1926-39
16241000 Manoa Str at upper Manca Valley nr Honoluln 2.62 1910-13
16242000 Manoa Str at College of Hawaii nr Honolulu 4.99 1909-10, 1912-18
16243000 Manoa Str at Waialae Road nr Honolulu 5.38 1910-12
16244000 Pukele Str nr Honolulu 1.18 1926-82
16245000 Waiomao Str at upper Palolo Valley nr Hon 0.35 1911-13
16246000 Waiomao Str nr Honolulu 1.04 1911, 1912,1926-71
16247000 Palolo Str nr Honolulu 3.63 1952-79
16248900 Waimanalo Ditch below main res nr Waimanalo - 1912-13
16249000 Waimanalo Str at Waimanalo 2.16 1967-70
16249200 Maunawili Str nr Waimanalo 1.28 1912-16
16249400 Main Spring nr Kailua - 1914-16
16249600 Makawao Spring nr Kailua -- 1914-16
16249800 Makawao Ditch nr Kailua - 1912-15
16250000 Maunawili Ditch nr Waimanalo - 1954-68
16256000 Kamakalepo Str nr Kailua 0.82 1912, 19§3-16
16257000 Pohakea Strnr Kailua 021 1912-14
16258000 Maunawili Str ab Wong Leongs Ditch nr Kailua 4.60 1922-23
16260000 Maunawili Str nr Kailua - 4.60 1912, 1913-16
16260500 Maunawili Str at highway 61 nr Kailua 5.34 1967-71
16261000 North Branch Kahanaiki Str nr Kailua 0.34 1913-14
16262000 South Branch Kahanaiki Sir nr Kailua 0.21 1913-14
16263000 Kahanaiki Str nr Kailua 0.58 1912, 1914-16
16264400 Kawainui Swamp drain can! at Kailua Rd at Kailua -- 1961-65
16264500 Kawainui Swamp canal at Wanaao Rd at Kailua - 1961-64
16266000 Kamooalii Str nr Kaneohe 1.48 1914-16
16267000 Hooleinaiwa Str nr Kaneohe 0.61 1914-16
16268000 Piho Str nr Kaneohe 0.43 1914-16
16269000 Kuou Ditch nr Kanzohe -- 1914-16
16270000 Kuou Str nr Kaneohe 0.37 19i4-16
16270500 Kamooalii Str below Kuou Str nr Kaneohe 3.21 1967-70, 1971,1972-76
16271000 North Luluku Ditch nr Kaneche - 1914-16
16272000 Luluku Str nr Kaneohe 0,46 1914-16
16273000 Young Mau Ditch nr Kaneche -- 1914-16
16273900 Kamooalii Sir at Kaneoche 4.38 1959-63, 1965-80
16274000 Ahlo Ditch nr Kaneohe - 1914-16
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16276000 Reservoir Ditch nr Heeia - 1914-16
16277000 Waipio Ditch nr Heeia -~ 1914-16
16278000 Iolekaa Str mauka nr Heeia 0.29 1940-70
16279000 Tolekaa Str nr Heeia 0.52 1914-16
16280000 Wing Wo Tai Ditch nr Heeia - 1914-16
16281000 Hop Tuck Ditch nr Heeia - 19i4-16
16282000 Lee Ditch nr Heeia - 1914-16
16283000 Kahatuu Str nr Heeia 0.28 1935-71
16283800 Waihee Str at alt. 260 ft nr Heeia .31 1961-66
16284000 Whaihee Str nr Heeia 0.93 1935-82
16284500 Waihee Str at Kahaluu 2.26 1966-71
16285000 Waiahole tunnel at Waianu nr Waiahole -- 1950-69
16286000 Waiahole tunl wasteway at intk 31 nr Wafahole - 1951-69
16287000 Waiahole tunnel at north portal nr Waiahole - 1951-69
16287200 Waiahole tunnel at adit 8 nr Waipahu -~ 1956-69
16288000 Halona Str nr Waikane 0.08 1911
16289000 Waihi Str nr Waikane 0.11 1911
16290000 Waiahole Str below powerhouse nr Waiahole 0.46 1915
16291000 Waiahole Str at alt, 250 ft. nr Waiahole 0.99 1955-68
16292000 Waiahole Str nr Waiahole 1.22 1911-16
16293000 Waianu Str nr Waikane 1.28 1911
16294000 Waiahole Str at Waiahole nr Waikane 3.60 191i-12
16295000 Waikane Str nr Waikane 235 1912
16296000 Kahana Str nr Kahana 3.20 1914-17
16297000 Kawa Str nr Kahana 2.09 1914-17
16299000 Punaluu Str at alt. 539 fi. nr Punalu 0.98 1915-18
16300000 Waihoi Str'nr Punaluu 0.50 1915-17
16301000 Punaluu Str at alt, 250 ft. nr Punaluu 278 1914-18
16304000 Kaluanui Str nr Hauula 0.50 1915-17
16305000 Kaipapau Str nr Hauula 0.21 1906-07
16306000 Koloa Gulch nr Laie 0.90 1914-18
16307000 Wailele Gulch nr Laie 0.50 1914-15, 1916-18
16308000 Bast Branch Kahawainui Str nr Laje 0.53 19i4-18
16308990 Malaekahana Str nr Laie 0.64 1963-71
16309000 Malaekahana Str nr Kahuku 1.66 1914-18
16310000 Middie Branch Malackahana Str nr Kahuku 0.69 1914-18
16329000 Kaiwikoele Str tributary nr Maunawai 0.97 1967-711
16340500 Anahulu River tributary nr Haleiwa 0.83 1967-71
16343000 Helemano Str at Haleiwa 14,20 1967-82
ISLAND OF MOLOKAI
16401000 Papalaua Str nr Pukoo 2.00 1919-29
16402000 Pulena Str nr Wailau 438 1919-28, 1937-57
16403000 Waiakeakua Str nr Wailau 1.41 1919-29, 1937-57
16404000 Pelekunu Str nr Pelekunu 2.59 1919-29, 1937-47,1948-57, 1971-82
16405000 Lanipuni Str nr Pelekunu 1.09 1919.29, 1937-57
16406000 Waikolu Str at alt. 650 ft nr Kalaupapa 2.99 1920-23
16409000 Waihanau Str or Kalaupapa 1.18 1930-32
16410000 Keolewa Str nr Kalae 0.18 1940-44
16411000 Waialala Spring nr Kalae - 1940-60
16412000 Mokomoko Gulch nr Kalae 0.23 1940.45
16411300 Kakaako Gulch at Hwy 46 nr Mauna Loa 0.18 1964-85
16415000 EF Kawela Gulch 045 1946-71
16416000 Punaula Gulch nr Pukoo 0.24 1947-72
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16501000 Palikea Str bl diversion dam nr Kipahulu 6.29 1927-29, 1931-35,1935-38, 1939-83
16502000 Hahalawe Gulch nr Kipahulu 0.43 1927-37, 1938-69
16503000 Kaeluku flume nr Kaeleku - 1940-45
16504000 Hana Alume nr Hana - 1940-45
16506000 Makapipi Ditch nr Nahiku - 1948-66
16506500 West Makapipi Spring nr Nahiku - 1932-45
16507000 Makapipi Str nr Nahiku 1.93 193245
16509000 Hanawi Str below government road, nr Nahiku 5.03 1932-47, 1992-95
16510000 Kapaula Guich nr Nahiku 0.69 1921-63
16511000 Kapaula Gulch below govemment road nr Nahiku 0.93 1932-47
16512000 Koolau Ditch at Nahiku weir nr Nahiku - 1919-85
16513000 Waiaaka Str nr Nahiku 0.10 1932-47
16554000 Paakea Gulch nr Nahiku 0.34 1932-47
16515000 Waiohue Guich nr Nahiku 0.32 1921-63
16516000 Kopiliula Str nr Keanae 431 1914-17, 1921-58
16517000 East Wailuaiki Str nr Keanae kN3 i913-17, 1922-58
16519000 West Wailuanui Str nr Keanae 1.93 1913-17, 1922-58
16520000 East Wailuanui Str nr Keanae 0.51 1914-17, 1921-58
16521000 Wailuanui Str nr Keanae 2.51 1932-36, 1938-47
16522000 Taro patch feeder Ditch at Keanae - 1934-68
16523000 Koolau Ditch nr Keanae - 1910-12, 1917-85
16524000 Honomanu Str at Haiku-uka boundry nr Kaili 2.54 1919-27, 1932-34,1962-68
16525000 Sevth Br Honomanu Str at Haiku-uka nr Kailiili 0.30 1932-33
16526000 Fourth Br Honomanu Str at Haiku-uka nr Kailiili 0.10 1932-33
16527000 Honemanu Str nr Keanae 3.17 1913-64
16528000 Spreckels Ditch at station 1 nr Huelo . 1910-13
16529000 Spreckels Ditch at station 2 nr Kuelo - 1911-13
16530000 Spreckels Ditch at station 3 nr Kuelo - 1910-13
16531000 Kula diversion from Haipuaena Str nr Olinda -- 1945-85
16531100 Haipuaena Str at Kula pipeling intake nr Olinda 0.27 1946-68
16532000 Haipuaena Str at Haiku-uka bdy nr Kailiili 0.63 1919-26, 1932-34
16533000 Third Br Haipuaena Str at Haiku-uka nr Kailiili 0.06 1932.33
16534000 First Br Haipuaena Str at Haiku-uka nr Kailiili 0.05 1932-33
16535000 Haipuaena div ditch at Kotea Gulch nr Keanae - 1938-60
16536000 Haipuaena Str above Spreckels Ditch nr Huelo 1.16 1913-67
16537000 Haipuaena Str nr Huelo 110 1910-13
16538000 Spreckels Ditch at Haipuaena weir nr Huelo - 1922-85
16539000 Spreckels Ditch at station 4 nr Huelo -- 1910-13
16541000 Koolau Ditch at Haipuaena nr Huelo -- 1932-87
16541500 Manuel Luis Ditch at Puohokamoa Gulch nr Huelo - 1917-24
16542000 E Br Puohokamoa Str at Haiku-uka bdry nr Kailiili 0.14 1919-27, 1932-33
16543000 M Br Puohokamoa Str at Haiku-uka bdry nr Kailiili 0.48 1919-27, 1932-34,1962-69
16544000 W Br Puohokamoa Str at Haiku-uka bdry nr Kailiili 0.45 1919-28, 1932-34
16545000 Puohokamoa Str above Spreckels Ditch nr Huelo 2.35 1913-71
16546000 Puchokamoa Str ar Huelo 2.60 1910-13
16547000 Puchokamoa intake of Koolau Ditch nr Huelo - 1922-30
16551000 Koolau Ditch at Wahinepee nr Huelo -- 1922-29
16552000 Spreckels Ditch at Wahinepee nr Huelo -- 1929-30, 1931-38
16552200 Spreckels Ditch at station 5 nr Huelo -- 1911-13
16552500 Manuel Luis Ditch W of Puohokamoa Str nr Huelo -- 1930-35
16552600 Waikamoi Str at Puuluau nr Olinda 2.10 1949-66
16552800 Waikamot Str ab res at Kula pl intake nr Olinda 2.50 1953-68
16553000 Waikamoi Str bl res at Kula pl intake nr Olinda 2.52 1945-49
16554000 Whaikamoi Str at Haiku-uka boundary nr Kailiili 346 1918,19-28, 1932-34
16554500 E Br Waikamoi Str at Haiku-uka bdry nr Kailiili 0.07 1918-28, 1932-33
16555000 Waikamoi Str above Wailoa Ditch nr Huelo 3.93 1922-.57
16556000 Waikamoi Str nr Huelo 398 1910-22
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16557000 Alo Str nr Huelo 0.47 1910-57
16558000 Koolau Ditch at Alo diversion weir nr Huelo -- 1908-11
16560000 Spreckels Ditch at station 6 nr Huelo - 1911-13
16561000 Center Ditch below Kolea reservoir nr Huelo - 1918, 1919, 1920-24,1925-30
16562000 Center Ditch nr Huelo - 1910-12
16565000 Kaaiea Gulch nr Huelo 0,58 1921-62
16565500 Spreckels Ditch below Kaaiea Guich nr Huelo -- 1917-30
16566000 Qopuola Strnr Huelo 0.20 1930-57
16567000 Oopuola Str ab Spreckels Dt crossing nr Huelo 0.58 1910-15
16567500 Spreckels Ditch at station 7 nr Huelo -- 1911-12
16568000 Spreckels Ditch at station 8 nr Huelo - 1911-13
16569000 Second Branch Nailiilihaele Str at Haiku-uka 0.20 1932-33
16570000 Nailiihaele Str nr Huelo 3.49 1910-11, 1913-18,1919-24, 1925-75
16571000 Nailiilihaele Str bl new Hamakua Dt nr Huelo 3.60 1912
16572000 New Hamakua Ditch at Nailiilihacle weir nr Huelo - 1910-12
16573000 New Hamakua Ditch at station 1 nr Kailiili -- 1912-13
16574000 Kailua Str at Haiku-uka boundary nr Kailiili 0.80 1918-28, 1932-34
16574500 Kailua Str nr Kailiili 1.10 1963-71
16575000 Tenth Br Kailua Str at Haiku-uka nr Kailiili 0.10 1932-33
16576000 Ninth Br Kailua Str at Haiku-uka nr Kailiili 0.20 1932-33
16577000 Kailua Str nr Huelo 241 1910-i1, 1912-18,1919-58
16578000 New Hamakua Ditch at station 2 nr Huelo -- 1912-13
16579000 New Hatnakua Ditch at station 3 nr Huelo -- 1912-13
16579500 New Hamakua Ditch at station 4 nr Huelo - 1912-13
16580000 Oanui Str nr Huelo 0.90 1910-11, 1913-16
16582000 New Hamakua Ditch at station 5 nr Huelo - 1912-13
16583000 Old Hamakua Ditch at Kailua nr Huelo - 1919-22
16584000 Kailua Str nr Huelo 3.69 1912-13
16585000 Hoolawanui Str nr Huelo 1.34 1910-71
16586000 Hoolawaliilii Str nr Huelo 0.55 1911-57
16588000 Wailoa Ditch at Honopou nr Huelo - 1922-87
16589000 New Hamakua Ditch at Honopou nr Huelo - 1918-85
16590000 Old Hamakua Ditch at Honopou or Huelo -- 1918-22, 1936-65
16591000 Honopou Str at Lowrie Ditch siphon nr Huelo 2.00 1932-47
16592000 Lowrie Ditch at Honopou Gulch nr Huelo - 1910-27
16593000 Honopou Str above Haiku Ditch nr Huelo 220 1930-85
16594000 Haiku Ditch at Honopou Guich nr Kailua - 1910-28, 1930-85
16595000 Honopou Str below Haiku Ditch nr Huelo 2.30 1932-47
16596000 New Hainakua Ditch at Halehaku weir nr Huelo - 1910-14, 1915-23
16596200 Halehaku Gulch nr Kailiili 0.13 1965-71
16597000 Halehaku Gulch weir at New Hamakua Dt nr Huelo -- 1910-12
16598000 Halehaku Gulch nr Huelo 1.40 1910-12
16599000 E Br Opana Gulch at Haiku-uka bdry nr Kailiili 0.60 1932-33
16600000 Opana Ditch nr Huelo -~ 1910-12
16601000 Opana Str nr Huelo 3.30 1910-12
16602000 Kauhikoa Ditch at Opana weir nr Huelo -- 1910-13, 1913-15,1916-28
16602400 Awalau Gulch nr Kailiili 0.23 1965-71
16603000 Kaluanui Ditch at Puuomnalei nr Hamakuapoko - 1910-12
16604000 Iao Str nr Wailuku -- 1910-15
16605000 Maniania Ditch nr Wailuku - 1910-13
16608000 North Waiehu Str nr Wailuku 0.90 1912-15
16609000 North Waiehu Ditch nr Wailuku -- 1910-11, 1916-17
16609500 North Waichu Str bl N Waiehu Ditch nr Wailuku 0.90 1910-11
16610000 South Waiehu Str nr Wailuku 0.70 1910-17
16611000 South Waichu Ditch nr Wailuku -- 1913
16612000 Waihee River nr Waihee 390 1913-17
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16613000 Waihee Canal nr Waihee -- 1910-12
16613500 Waihee Canal at Waiale weir nr Wailulu - 1911-12
16615000 Spreckels Ditch nr Waihee - 1910-13
16616000 Spreckels Ditch at Waiale weir nr Wailuku -- 1910-11
16617000 Left Branch Makamakaole Str nr Waihee 0.40 1939-52
16617700 Kahakutoa Str at alt. 1,380 ft. nr Honokohan 1.50 1913-14
16619000 Kahakuloa Str at Kahaluloa nr Waihee 4.00 1912-13
16620000 Honokohau Str nr Honokohau 4,11 1611, 1913-20, 1922-88
16621000 Honokohau Ditch intake nr Honokohau - 1907-13
166220030 Honokohau Ditch above Honotua Str nr Honolohau - 1910-11
16623000 Honolua Str nr Honokohau 2,50 1913-17
16624000 Honokohau Ditch at Honokowai weir nr Lahaina - 1910-12
16625000 Heonolua Ditch nr Honokohau -- 1911-12
16626000 Honolua Str at Honolua Ranch nr Honokahau 3.96 1911
16627000 Kapaloa Str at weir 1 nr Lahaina 1.00 1901
16628000 Kapaloa Str nr Lahaina 1.00 1911-12
16629000 Honokowai Ditch nr Lahaina -- 1912-17, 1918-67
16630000 Honokowai Str nr Lahaina 1.10 1913-17
16633000 Kahoma development tunnel nr Lahaina - 1911-17
16634000 Kahoma Str nr Lahaina 1.19 1911-12, 1913-17
16635000 Lahainaluna Str at weir 1 nr Lahaina 0.54 i901
16635500 Lahainaluna Str at weir 2 nr Lahaina 0.19 1901
16636000 Kahana Str above pipeline intake nr Lahaina .51 1916-25, 1926-32
16637000 Lahainaluna Ditch nr Lahaina -- 1913-14
16638000 Kahana Str nr Lahaina 1.83 1911-16
16638500 Kahoma Str at Lahaina 522 1962-89
16639000 North Fork Kauaula Str nr Lahaina 0.52 1901
16640000 South Fork Kauaula Str nr Lahaina 0.18 1901
16641000 Kauaula Str nr Lahaina 1.84 1912, 1914-17
16643000 Kauaula Ditch nr Lahaina - 1911-17
16644000 Launiupoko Str nr Lahaina 1.13 1911-18
16645000 Olowalu Ditch nr Olowalu -- 1911-16, 1916-20,1920-58, 1958-67
16646000 Olowatu Str nr Olowalu 4,00 1913-16
16647000 Ukumehame Gulch nr Olowalu 3.75 1911-12, 1913-19
16647100 Ukumehame Gulch at mouth nr Glowalu 4.03 1964-71
16648000 South side Waikapu Ditch nr Waikapu -- 1910-17
16649000 Palolo Ditch nr Waikapu - 1910-17
16650000 Waikapu Str nr Waikapu 2.76 1910-17
ISLAND OF HAWAII
16700950 Lyman Springs no, 2 nr Pijhonua -- 198195
16701000 (aa Flume at Kaunana nr Hilo -- 1917-20
16701200 Waiakea Str nr Hilo 33.60 1957-67
16701700 Wailuku River nr Pua Akala 10.20 1964-65
16701750 Wailuku River nr Humuula 34.80 1965-82
16701800 Wailuku River nr Kaumana 4340 1966-82
16703000 Wailuku River at Pukamaui nr Hilo 97.20 1923-28, 1929-40
16705000 Hilo Boarding School Ditch at intake nr Hilo -- 1931-40
16706000 Hilo Bearding School Ditch nr Hilo .- 1918-19
16707000 Kapehu Ditch diversion nr Hilo - 1954-62
16708000 Kapehu Ditch nr Hilo - 1938-41, 1942-48, 1948-51, 1951-62
16709000 Kapehu Str at Pithonua nr Hilo 4.84 1928-37
16710000 Wailuku River nr Hilo 150.00 1911-13,1918-1%
16713000 Wailuku River at Hile 256 1977-19, 1980-95
16716000 Honolii Str nr Hilo 8.00 1924.32
16717500 Kawainui Str nr Pepeekeo 9.20 1912
16717820 Manowaiopae Str nr Laupahoehoe 1.04 1965-71
16718000 Upper Hamakua Ditch at Puualala nr Kukuihaele - 1913-20
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16721000 Kawainui Str at alt. 2,120 ft nr Waipio 3.48 1901-02
16721500 Br 3 Kawainui Str at alt. 1,700 ft nr Waipio 3.90 1901-02
16722000 Kawainui Str at alt. 1,435 ft nr Waipio 4.43 1901-02
16722300 Br 3 Kawainui Str at alt. [,405 ft nr Waipio 0.47 1901-02
16722600 Br 1 Kawainui Str at alt. 1,380 ft nr Waipio 519 1901-02
16723000 Kawainui Str nr Waipio 5.55 1901-02
16724000 Kawainui Str at alt. 775 ft nr Waipio 6.00 1901-02
16728000 Alakahi Str at alt, 1,200 ft nr Waipio 1.49 1901-02
16729000 Alakahi Str at alt. 730 R. nr Waipio 3.14 1901-02
16730000 Koiawe Str at alt. 1,120 ft. nr Waipio 1.65 1901-02
16731000 Koiawe Str at alt. 610 ft, nr Waipio 2,23 1901-02
16732000 Waipio Str below Koiawe Str nr Waipio 11.70 1901.02
16732100 Waima Str at alt. 790 ft. nr Waipio 0.51 1901-02
16732150 Waima Sir at alt. 385 ft nr Waipio 0.77 1901-02
16732200 Wailoa Str nr Waipio 14.30 1901-02, 1911-12, 1964-69
16732300 Upper Hamakua Ditch at Puualala and Res No. 3 -- 1913-20
16732600 Lower Hamakua Ditch at Waima flume nr Kukuihaele -- 1910-13
16732900 Lower Hamakua Ditch at main weir nr Kukuihaele -- 1910-20
16733000 Lower Hamakua Ditch wasteway nr Kukuihaele - 1964-73
16733100 Lower Hamakua Ditch bl main weir nr Kukuihaele - 1964-73
16733200 Honokaa diversion at Honokaa - 1964-73
16733300 Lower Hamakua Ditch bl Honokaa div at Honokaa -- 1964.73
16737000 Waiilikahi Str nr Waimanu 0.76 1939-60
16738000 Kaimu Str nr Waimanu 0.90 1939-47, 1950-52
16739000 Punalulu Str nr Waimanu 0.66 1939-52
16740000 Waiaalala Str nr Waimanu 0.12 1939-52
16741000 Paopao Str nr Waimanu 0.32 1939-52
16742000 Kukui Str nr Waimanu 0.22 1939-52, 1959-66
16743000 Awini Ditch at E Honokane iki Gulch nr Niulii - 1927-38, 1938-49, 1950-72
16744000 E Honokane iki intake to Awini Ditch nr Niulii - 1927-36, 1937-38, 1939-40, 1940-49,

1951-72

16745000 Awini Ditch above Honokane Gulch nr Kohala - 1918
16745500 Awini Ditch at Awini Weir nr Kohala - 1907-17
16747000 E Br Honokane nui Str at alt 1,300 £t nr Honokane 4,53 1901
16747500 East Branch Honokane nuij Str nr Niulii 4,96 1963-69
16748000 E Br Honokane nui Strat alt 770 ft nr Honokane 541 1901
16749000 W Br Honokane nui Str at alt 1,370 ft nr Honokane 1.81 1901
16749500 W Br Honokane nui Str at alt 775 ft nr Honokane 240 1901
16750000 Kohala Ditch at Honokane weir nr Kohala -- 1907-12
16750900 Kohala Ditch at Honokane nr Niulii -- 1963-72
16751000 Kohala Ditch at Pololu nr Niulii - 1927-38, 1938-72
16752000 Kohala Ditch at Niulii weir nr Kohala -- 1907-17
16755000 Kehena Ditch nr Kohala - 1917-19, 1928-66
16757000 Waikoloa Str nr Kamuela 0.78 1947-71
16759200 Right Branch Waiaha Str nr Holualoa 1.89 1960-82
16759500 Waiaha Str nr Holualoa 9.35 1957-68
16759800 Kiilae Str nr Honaunau 0.67 1958-82
16761200 Kabhilipali nui Guich at Waichinu 0.47 1962-65
16765000 Hilea Gulch tributary 2 nr Honuapo 1.86 1966-82
16767000 Ninote Gulch nr Punaluu 15.5 1966-82
16770500 Paauvau Gulch at Pahala 1.74 1962-79
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DISCONTINUED WATER-QUALITY STATIONS

The following continuous watet-quality stations in Hawaii have been discontinued. Daily records were collecied and are
stored in WATSTORE for the period of record shown for each station.

[Type of record: C (specific conductance), S {sediment), T (temperature).}

. Drainage area

Stf,{,'&"bcr Station name (m%z) F[rzggr?lf Period of record
ISLAND OF CAHU
16212800 Kipapa Str nr Wahiawa 4,29 S 1973-82
16213000 Waikele Str nr Waipahu 45.70 C,T 1973-81

s 1972-93
16227500 Moanalua Str nr Kaneohe, 0.94 s 1971-78
16270500 Kamooalii Str biw Kuou Str nr Kaneohe 321 S 1972-76
ISLAND OF HAWAII
16704000 Wailuku River at Piihonua, Hawaii, HI 125.00 C 1975-78

T 1975-79
16713000 Wailuku River at Hilo, Hawaii, HI 256.00 S 1977-79, 1980-83

CT 1982-84, 1984-85
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Volume 1--HAWALII

INTRODUCTION

The U.S. Geological Survey {USGS), in cooperation with State, local, and other Federal agencies, obtains a large amount of
data pertaining to the water resources of Hawaii and other Pacific areas each water year. These data, accumulated during many
water years, constitute a valuable data base for developing an improved understanding of the water resources of the State and the
Pacific areas. To make these data readily available to interested parties outside the U.S. Geological Survey, the data are published
annually in this report series entitled "Water Resources Data - Hawaii and other Pacific Areas.”

This report includes records on both surface and ground water in the State. Specifically, it contains: (1) Discharge records
for 87 stream-gaging stations, 4 miscellaneous streamflow stations, and 107 crest-stage partiat-record streamflow stations; (2)
water-quality records for 11 streamflow-gaging stations, and 19 partial-record streamflow stations; (3) water-level records for 66
observation wells; (4) water-quality records for 155 observation wells; and (5) accumulated rainfall records for 43 rainfali
stations.

This series of annual reports for Hawaii and other Pacific areas began with the 1961 fiscal year (State of Hawaii) with a
report that contained only data relating to the quantities of surface water. For the 1964 fiscal year, a similar report was introduced
that containecd only data relating to water quality. Beginning with the 1975 water year, the report format was changed to include,
in one volume, data on quantities of surface water, quality of surface and ground water, and ground-water levels. Beginning with
the 1993 water year, accurulated rainfall data were included in the report.

Prior to introduction of this series (through June 30, 1960, for Hawaii and other Pacific areas) and for several water years
concurrent with it, water-resources data for Hawaii and other Pacific areas were published in U.S. Geological Survey Water-
Supply Papers. Data on stream discharge and stage and on lake or reservoir contents and stage, through September 1960, were
published annually under the title "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." For the 1961 through 1970 water years, the data were published in two
S-year reporis. Data on chemical quality, temperature, and suspended sediment for the 1941 through 1970 water years were
published annually under the title "Quality of Surface Waters of the United States,” and water levels for the 1935 through 1974
waler years were published under the title "Ground-Water Levels in the United States." These Water-Supply Papers may be
consulted in the libraries of the principal cities in the United States, or if not out of print, may be purchased from the U.S.
Geological Survey, Branch of Information Services, Box 25280, Denver, Colorado 80225-0286. For further ordering information,
telephone (303) 202-4700.

Publications similar to this report are published annually by the U.S. Geological Survey for all states. These official Survey
reports have an identification number consisting of the two-letter State abbreviation, the last two digits of the water year, and the
volume number. For example, this report is identified as "U.S. Geological Survey Water-Data Report HI-96-1." For archiving and
general distribution, the reports for 1971-74 water years also are identified as water-data reports. These water-data reports are for
sale, in paper copy or in microfiche by the National Technical Information Service, U.S. Department of Commerce, Springfield,
VA 22161, For further ordering information, the Customer Inquires telephone number is (703) 487-4650,

Additional information, including current prices, for ordering specific reports may be obtained from the District Chief at the
address given on the back of the title page or by telephone (808) 522-8290.

COOPERATION

The U.S. Geological Survey and organizations of the State of Hawati have had cooperative agreements for the systematic
collection of streamflow and ground water-level records since 1909, and for water-quality records since 1967. Organizations that
supplied data are acknowledged in station descriptions. Organizations that assisted in collecting data through cooperative
agreement with the USGS are:

Hawaii Department of Land and Natural Resources, Commission of Water Resource Management,
Rae Loui, Deputy Director,
Hawaii Department of Transportation, Kazu Hayashida, Director,
Hawaii Department of Agriculture, Paul Matsuo, Administrator.
City and County of Honolulu, Board of Water Supply, Raymond Sato, Manager and Chief Engincer.
City and County of Honolulu, Departinent of Public Works, Johathan K. Shimada, Ph.D., Director and Chief Engineer.

Assistance in the form of funds or services was given by the Corps of Engineers, U.S, Army, Public Works, U.S. Navy,
National Weather Service, and National Park Service.

The following organizations aided in collecting records:
Maui County Board of Water Supply; East Kauai Water Co., Lid.; McBryde Sugar Co., Ltd.; East Maui Irrigation Co.,, Ltd,;
and Bernice Pauahi Bishop Estate.
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SUMMARY OF HYDROLOGIC CONDITIONS

Surface Water

Runoff during the 1996 water year was normal at the index stations on the istands of Oahu and Maui, excessive (upper 23
petcent of record) at the index station on the istand of Kauai, and deficient (fower 25 percent of record) at the index station on the
istand of Hawaii. The monthly mean flow for all index stations was normal for the month of January and deficient for the month
of May.

The annual mean discharge at East Branch of North Fork Wailua River near Lihue, Kauai was 121 percent of the 1961-90
median, 81 percent at Kalihi Stream near Honolulu, Oahu, and 116 percent at Honopou Stream near Huelo, Maui. The annual
mean discharge at Honolii Stream near Papaikou, Hawaii was 71 percent of the 1967-90 median,

Monthly and yearly mean discharges of the four index stations are compared with their medians in figure 1. Comparisons of
1996 peak discharge to peaks for period of record at the index stations are shown in Table 1.

Table 1.--Comparison of peak discharge for 1996 water year with the peak discharge for
the period of record at four representative stations

Water year 1996 Period of record
. Peak Peak

Sﬁ:gg r Station name Date discharge Date disc]}arge

(ft¥ls) (ftrs)
16068000 Bast Branch of North Fork Wailua Nov. 3 7,650 Nov. 12, 1955 18,400

River near Lihue, Kauai

16229000 Kalihi Stream near Honolulu, Qahu Jan. 25 1,060 Nov, 1§, 1930 12,400
16587000 Honopou Stream near Huelo, Maui Jan. 18 1,350 Nov. 18, 1930 5,710

16717000 Honolii Stream near Papaikou, Hawaii Mar. 3 11,500 May 23, 1978 22,600
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16068000 East Branch of North Forkk Wailua River
near Lihue, Kauai

Drainage area, 6.27 sq mi
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16229000 Kalihi Stream near Honolulu, Oahu
Drainage area, 2.61 sq mi
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16717000 Honolii Stream near Papaikou, Hawail
Drainage area, 11.6 sqmi
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Median of monthly and yearly mean discharge for period; 1961-90 for stations
16068000, 16229000, and 16587000; and 1967-90 for station 16717000

m Monthly and yearly mean discharge during 1996 water year

Figure 1. Discharge during 1996 water year compared with median discharge for four representative
gaging stations.
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SPECIAL NETWORKS AND PROGRAMS

Hydrologic Benchmark Network is a network of 50 sites in sinall drainage basins around the country whose purpose is to
provide consistent data on the hydrotogy, including water quality, and related factors in representative undeveloped watersheds
nationwide, and to provide analyses on a continuing basis to compare and contrast conditions observed in basins more obviously
affected by human activities,

National Stream-Quality Accounting Network (NASQAN) monitors the water quality of large rivers within four of the

Nation’s largest river basins--the Mississippi, Columbia, Colorado, and Rio Grande. The network consists of 39 stations. Samples
are collected with sufficient frequency that the flux of a wide range of constituents can be estimated, The objective of NASQAN is
to characterize the water quality of these large rivers by measuring concentration and mass transport of a wide range of dissolved
and suspended constituents, including nutrients, major ions, dissolved and sediment-bound heavy metals, common pesticides, and
inorganic and organic forms of carbon. This information will be used (1) to describe the long-tenn trends and changes in
concentration and transport of these constituents; (2) to test findings of the National Water-Quality Assessment Program
{(NAWQAY); (3) to characterize processes unique to large-river systems such as storage and re-mobilization of sediments and
associated contaminants; and (4) to refine existing estimnates of off-continent transport of water, sediment, and chemicals for
assessing human effects on the world’s oceans and for determining global cycles of carbon, nutrients, and other chemicals.

The National Atmospheric Deposition Program/National Trends Network (NADP/NTN) provides continuous measurement

and assessment of the chemical climate of precipitation throughout the United States. As the lead federal agency, the USGS works
together with over 100 organizations to accomplish the following objectives; (1) provide a long-term, spatial and temporal record
of atmospheric deposition generated from a network of 191 precipitation chemistry monitoring sites; (2) provide the mechanism to
evaluate the effectiveness of the significant reduction in S0, emissions that began in 1995 as implementation of the Clean Air Act
Amendments (CAAA) occurred; and (3) provide the scientific basis and nationwide evaluation mechanism for implementation of
the Phase Il CAA A emission reductions for SO and NO, scheduled to begin in 2000,

Data from the network, as well as information about individual sites, are available through the world wide web at:

http:/madp.nrel.colostate.edu/NADP

The National Water-Quality Assessment (NAWOA) Program of the U.S. Geological Survey is a long-tern program with

goals to describe the status and trends of water-guality conditions for a large, representative part of the Nation’s ground- and
surface-water resources; provide an improved understanding of the primary natural and human factors affecting these observed
conditions and trends; and provide inforination that supports development and evaluation of management, regulatory, and
monitoring decisions by other agencies.

Assessment activities are being conducted in 53 study units (tnajor watersheds and aquifer systems) that represent a wide
range of environmental settings nationwide and that account for a large percentage of the Nation’s water use. A wide array of
chemical constituents will be measured in ground water, surface water, streambed sediments, and fish tissues. The coordinated
application of comparative hydrologic studies at a wide range of spatial and temporal scales wili provide information for decision
making by water-resources managers and a foundation for aggregation and comparison of findings to address water-quality issues
of regional and national interest.

Communication and coordination between USGS personnel and other local, State, and federal interests are critical
components of the NAWQA Program. Each study unit has a local liaison committee consisting of representatives from key
federal, State, and local water resources agencies, Indian nations, and universities in the study unit. Liaison committees typically
meet semiannuatly to discuss their information needs, monitoring plans and progress, desired information products, and
opportunities to collaborate efforts among the agencies,

Additional information about the NAWQA Program is available through the world wide web at:

http:/Awvwwrvares.er.usgs.gov/nawgafnawga_home. htmi
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EXPLANATION OF THE RECORDS

The surface-water and ground-water records published in this report are for the 1996 water year that began October 1, 1995,
and ended September 30, 1996. A calendar of the water year is provided on the inside of the front cover. The records contain
streamflow data, water-quality data for surface water, ground-water, and reservoirs, ground-water level data, and rainfall
accumulation data. The locations of the stations and wells where the data were collected are shown in figures 4-14 and 16-25,
The foHowing sections of the introductory text are presented to provide users with a more detailed explanation of how the
hydrologic data published in this report were collected, analyzed, computed, and arranged for presentation.

Station Identification Nuinbers

Each data station, whether a streamgage, well, or rain gage, in this report is assigned a unique identification number. This
number is unique in that it applies specifically to a given station and to no other. The number usually is assigned when a station is
first established and is retained for that station indefinitely. The systems used by the 1.8, Geological Survey to assign
identification numbers for surface-water stations and for ground-water wells differ, but both are based on geographic location. The
"downstream order” system is used for regular surface-water stations and the "latitude-longitude™ system is used for wells and, in
Hawaii and other Pacific areas, for surface-water stations where only miscellaneous measurements are made, and for rainfall
stations.

Downstream Order System

Since October 1, 1950, the order of listing hydrologic-station records in U.S. Geological Survey reports is in a downstream
direction along the main stream. All stations on a tributary entering upstream from a mainstream station are listed before that
station. A station on a tributary that enters between two mainstrearn stations is listed between them. A similar order is followed in
listing stations on first rank, second rank, and other ranks of tributaries. The rank of any tributary with respect to the stream to
which it is immediately tributary is indicated by an indention in the "List of Stations” in the front of this report. Each indention
represents one rank. This downstream order and system of indention show which stations are on tributaries between any two
stations and the rank of the tributary on which each station is situated.

The station-identification number is assigned according to downstream order. In assigning station numbers, no distinction is
made between partial-record stations and other stations; therefore, the station number for a partial-record station indicates
downstream-order position in a list made up of both types of stations, 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
16200000, which appears just to the left of the station name, includes the two-digit number "16" plus the six-digit downstream
order number "200000."
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Latitude-Longitude System

The identification numbers for wells, miscellaneous surface-water sites, and rainfall stations are assigned according to the
grid system of latitude and longitude. The number consists of 15 digits. The first six digits denote the degrees, minutes, and
seconds of latitude, the next seven digits denote degrees, minutes, and seconds of longitude, and the last two digits (assigned
sequentially) identify the wells or other sites within a one-second grid. This site-identification number, once assigned, is a pure
number, and has no locational significance. In the rare instance where the initial determination of Iatitude and longitude are found
to be in error, the station will retain its initial identification number; however, its true latitude and longitude will be Hsted in the
LOCATION paragraph of the station description (See figure 2).

Local Identifier Well-Numbering System

In addition to the latitude-longitude based site identification number, wells in the State of Hawaii are assi gned local well
numbers. Beginning in 1971, the local well-numbering system was restructured to contain seven digits based on a non-arbitrary,
unique one-minute grid system. One-minute paralle] lines for both latitude and longitude are drawn on the map resulting in one-
minute grids. Each grid is designated by a four-digit number. The first two digits represent minutes of latitude for the grid and the
second two digits represent minutes of longitude for that grid. This establishes unique minute-grid numbers within each of the
istands in the state except for the island of Hawaii where it encompasses an area more than one degree (60 minutes) of latitude and
longitude. To establish unique minute-grid numbers for this island, 30 was added to the minutes of latitude in areas less than
19°00” of latitude, and 60 was added to the minutes of latitude in areas more than 20°00” of latitude. For the same reason, 30 was
added to the minutes of longitude in areas less than 155°00" of longitude, aud 60 was added to the minutes of longitudes more than
156°00” longitude. See figures 3 and 4.

To distinguish wells within a minute grid, two digits are added following the 4-digit minute-grid numbers with a dash
separator. These two-digit numbers are assigned with the oldest well constructed within the grid as 01 and increase
chronologically, with few exceptions, to the latest.

Since it is possible to have a same 6-digit number for wells on different islands, another digit distinguishing each of the
islands is added in front of the 6-digit number with a dash separator.

Local State Key Numbering System

In addition to the latitude-longitude based site identification number, rainfall stations in the State of Hawaii are assi gned
State key numbers. The numbering system was devised in 1948 by the authors of "A Key to Rain Gages in Hawaii." The numbers
run from 1 to 1145, proceeding from south to north up the island chain. However, within each five-ininute latitude band, numbers
proceed from west to east. Following are the blocks of numbers assigned to each island,

Island State Key Number

Hawaii 1-223

Maui 248-497
Molokai 500-563
Lanai 650-6%6
Qahu 700-912
Kauai 925-1145

Records of Stage and Water Discharge

Records of stage and water discharge may be complete or partial. Complete records of discharge are those obtained using a
continuous stage-recording device through which either instantaneous or mean daily discharges may be computed for any time, or
any period of time, during the period of record. Complete records of lake or reservoir content, similarly, are those for which stage
or content may be computed or estimnated with reasonable accuracy for any time, or period of timne. They may be obtained using a
continuous stage-recording device, but need not be. Because daily mean discharges and end-of-day contents commonly are
published for such stations, they are referred to as "daily stations.”

By conirast, partial records are obtained through discrete measurements without using a continuous stage-recording device
and pertain only to a few flow characteristics, or perhaps only one. The nature of the partial record is indicated by table titles such
as "Crest-stage partial records,” or "Low-flow partial records.” Records of miscellaneous discharge measurements or of
measurements from special studies, such as low-flow seepage studies, may be considered as partial records, but they are presented
separately in this report, Location of all complete-record and crest-stage partial-record stations for which data are given in this
report are shown in figures 5-14.
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Data Collection and Computation

The data obtained at a complete-record gaging station on a stream or canat consist of a continuous record of stage, individual
measurements of discharge throughout a range of stages, and notations regarding factors that may affect the relations between
stage and discharge. These data, together with supplemental information, such as weather records, are used to compute daily
discharges. The data obtained at a complete-record gaging station on a lake or reservoir consist of a record of stage and of
notations regarding factors that may affect the relations between stage and lake content. These data are used with stage-area and
stage-capacily curves of tables to compute water-surface areas and lake storage.

Continuous records of stage are obtained with electronic data loggers with digital recorders that punch stage values on paper
tapes at selected time intervals, or with analog recorders that trace continuous graphs of stage. Measurements of discharge are
made with current meters, using methods adapted by the U.S. Geological Survey as a result of experience accumulated since 1880,
These methods are described in standard textbooks, Water-Supply Paper 2175, and the U.35. Geological Survey Techniques of
Water-Resources Investigations (TWRY), Book 3, Chapter A1 to A19 and Book 8, Chapters A2 and B2, The methods are
consistent with the American Society for Testing and Materials (ASTM) standards and generally follow the standards of the
International Organization for Standards (150).

In computing discharge records, results of individuat measurements are plotted against corresponding stages, and stage-
discharge relation curves are then constructed. From these curves, rating tables indicating the approximate discharge for any stage
within the range of the measurements are prepared. If it is necessary to define extremes of discharge outside the range of the
current-meter measurements, the curves are extended using: (1) logarithmic plotting; (2) velocity-area studies; (3) resuits of
indirect measurements of peak discharge, such as slope-area or contracted-opening measurements, and computations of flow-over-
dams or weirs; or (4) step-backwater techniques.

Daily mean discharges are computed by applying the daily mean stages (gage heights) to the stage-discharge curves or
tables. 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 corection factors based on
individual discharge measurements and notes of the personnel making the measurements are applied to the gage heights before the
discharges are determined from the curves or tables. This shifting-control method also is used if the stage-discharge relation is
changed temporarily because of aquatic growth or debris on the control.

At some stream-gaging stations, the stage-discharge relation is affected by the backwater from reservoirs, tributary streams,
or other sources. This necessitates the use of the slope method in which the slope or fall in a reach of the stream is a factor in
computing discharge. The slope or fall is obtained by means of an auxiliary gage set at some distance from the base gage. At
some stations the stage-discharge relation is affected by changing stage; at these stations the rate of change in stage is used as a
factor in computing discharge.

In computing records of lake or reservoir contents, it is necessary to have information available from surveys, curves, or
tables that define the relation of stage and content. The application of stage to the stage-content curves or tables gives the contents
from which daily, monthly, or yearly changes then are determined, If the stage-content relation changes because of deposition of
sediment in a lake or reservolr, periodic resurveys may be necessary to redefine the relation. Discharges over lake or reservoir
spillways are computed from stage-discharge relations much as other stream discharges are computed.

For some gaging stations there are periods when no gage-height record is obtained, or the validity of the recorded gage
height is so questionable that it cannot be used to compute daily discharge or contents. This happens when the recorder stops ot
otherwise fails to operate properly, intakes are plugged, or for various other reasons. For such periods, the daily discharges are
estimated from the recorded range in stage, previous and following record, discharge measurements, weather records, and
comparison with other station records from the same or nearby basins. Likewise, daily contents may be estimated fromn operator’s
logs, previous and following record, inflow-outflow studies, and other information. Information explaining how estimated daily-
discharge vatues are identified in station records is included in the next two sections, "Data Presentation” (REMARKS paragraph)
and "Identifying Estimated Daily Discharge."

Data Presentation

Streamflow data in this report are presented in a new format that is considerably different from the format in data reports
prior to the 1992 water year. The major changes are that statistical characteristics of discharge now appear in tabular summaries
following the water-year data table and less information is provided in the text or station manuscript above the table. These
changes represent the resuits of a pilot program to reformat the annual water-data report to meet current user needs and data
preferences. In addition, beginning with the 1992 water year, a graphical hydrograph is included for surface-water discharge
stations.
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The records published for each continuous-record surface-water discharge station (gaging station) now consist of five parts,
the station manuscript; the data table of daily mean values of discharge for the current water year with summary data; a tabular
statistical summary of monthly mean flow data for a designated perod, by water year; a summary statistics table that includes
statistical data of annual and daily flows as well as data pertaining to annual runoff, 7-day low-flow minimums, and flow duration:
and a hydrograph of the daily mean values of discharge for the current water year. Summary statistics were not included for
certain sites where these data would be misleading. Contact the U.S. Geological Survey Hawaii District office for information
concerning summary statistics for these sites.

Station manuscript

The manuscript provides, under various headings, descriptive information, such as station location; period of record;
historical extremes outside the peried of record; record accuracy; and other remarks pertinent to station operation and regulation,
The following information, as appropriate, is provided with each continuous record of discharge or lake content.

LOCATION.--Information on locations is obtained from the most accurate maps available, The location of the gage with
respect to the cultural and physical features in the vicinity and with respect to the reference place mentioned in the station name is
given.

DRAINAGE AREA.--Drainage areas are measured using the most accurate maps available. Because the type of maps
available varies from one drainage basin to another, the accuracy of drainage areas likewise varies. Drainage areas are updated as
better maps become available.

PERIOD OF RECORD.--This indicates the period for which there are published records for the station or for an equivalent
station. An equivalent station is one that was in operation at a time that the present station was not, and whose location was such
that records from it can reasonably be considered equivalent with records from the present station,

REVISED RECORDS.--Published records, because of new information, occasionally are found to be incorrect, and
revisions are printed in later reports. Listed under this heading are all the reports in which revislons have been published for the
station and the water years to which the revisions apply. If a revision did not include daily, monthly, or annual figures of discharge,
that fact is noted after the year dates as follows: "(M)" means the instantaneous maximum discharge was revised; "(m)" the
instantancous minimum was revised; and "{P)" the peak discharges were revised. If the drainage area has been revised, the Teport
in which the most recently revised figure was first published is given.

GAGE.--The type of gage in current use, the datum of the current gage referred to mean sea level, and a condensed history
of the types, locations, and datums of previous gages are given under this heading. In references to datum of gage, the phrase
“mean sea level” denotes "Sea Level Datum of 1929" as used by the Nationat Mapping Division of the U.S. Geological Survey
unless otherwise qualified.

REMARKS.--All periods of estimated daily-discharge record will either be identified by date in this paragraph of the station
manuscript for water-discharge stations or flagged in the daily-discharge table, (See next section, “Identifying Estimated Daily
Discharge.") If a remark statement is used to identify estimated record, the paragraph will begin with this information presented as
the first entry. The paragraph is also used to present information relative to the accuracy of the records, special methods of
computation, conditions that affect natural flow at the station, and possibly other pertinent items. For reservoir stations,
information is given on the dam forming the reservoir, the capacity, outlet works and spillway, and purpose and use of the
reservoir.,

COOPERATION.--Records provided by a cooperating organization or obtained for the U.S. Geological Survey by a
cooperating organization are identified here.

AVERAGE DISCHARGE.--The discharge value given is the arithmetic average of the water-year mean discharges.
Average discharge is computed only for stations having at least 5 water years of complete record; water years with incomplete
record are not included in the computation. The mean-discharge value that uses all published data may differ from that given in
the summary statistics data, which is based only on computer-stored data. The summary data do not include values of monthly or
yearly data that were determined by various methods for the series of Water-Supply Papers entitled "Compilation of Records of
Surface Water of the United States.” The average-discharge value is not computed for stations where diversions, storage or other
waler-use practices cause the value to be meaningless. If water projects that significantly atter flow at a station are put into use
after the station has been in operation for a period of years, the new average is computed as soon as 5 water years of record have
accumulated after the project began,

EXTREMES FOR PERIOD OF RECORD.--Extremes may include maximum and minimum stages and maximum and
minimum discharges or content. Unless otherwise qQualified, the maximum discharge or content is the instantaneous maximum
corresponding to the highest stage that occurred. The highest stage may have been obtained from a graphic or digital recorder, a
crest-stage gage, or by direct observation of a nonrecording gage, If the maximum stage did not occur on the same day as the
maximum discharge or content, it is given separately. Sirnilarty, the minimum is the instantaneous minimum discharge, unless
otherwise qualified, and was deterinined and is reported in the same manner as the maximum,
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EXTREMES OUTSIDE PERIOD OF RECORD.--Included here is information concerning major floods or unusually low
flows that occurred outside the stated period of record. The information may or may not have becn obtained by the U.S.
Geological Survey.

EXTREMES FOR CURRENT YEAR.--Extremes given here are similar to those for the period of record, except the peak
discharge listing may include secondary peaks. For stations meeting certain criteria, alt peak discharges and stages occurring
during the water year and greater than a selected base discharge are presented under this heading, The peaks greater than the base
discharge, excluding the highest one, are referred to as secondary peaks. Peak discharges are not published for any canals, ditches,
drains, or streams for which the peaks are subject to substantial antificiat contrel. The time of occurrence for peaks is expressed in
24-hour local standard time. For example, 12:30 a.m. is 0030, 1:30 p.m. is 1330. The minimum for the current water year appears
below the table of peak data,

REVISIONS.--If a critical error in published records is discovered, a revision is included in the first report published
following discovery of the error.

Although rare, occasionally the records of a discontinued gaging station nay need revision. Because, for these stations,
there would be no current or, possibly, future station manuscript published to document the revision in a "Revised Records" entry,
users of data for these stations who obtained the record from previously published data reports may wish to contact the District
Office (address given on the back of the title page of this report) to determine if the published records were ever revised after the
station was discontinued. Of course, if the data were obtained by computer retrieval, the data would be current and there would be
no need to check because any published revision of data is always accompanied by revision of the corresponding data in computer
storage.

Manuscript information for lake or reservoir stations differs from that for stream stations in the nature of the "Remarks” and
in the inclusion of a skeleton stage-capacity table when daily contents are given.

Data table of daily mgan values

The daily table of discharge records for stream-gaging stations gives mean discharge for each day of the water year. Inthe
monthly summary for the table, the line headed "TOTAL" gives the sum of the daily figures for each month. The line headed
"MEAN" gives the average flow in cubic feet per second during the month, and the lines headed "MAX" and "MIN" give the
maximum and minimum daily mean discharges, respectively, for the month. Discharge for the month also is usually expressed in
acre-feet (line headed "AC-FT"}.

Statistics of monthly mean data

A tabular summary of the mean (line headed "MEAN"), maximuin {fline headed "MAX"), and minimum (line headed
"MIN") of monthly mean flows for each month for a designated period is provided below the mean values table. The water yeats
of the first occurrence of the maximum and minimum monthly flows are provided immediately below those figures. The
designated period will be expressed as "FOR WATER YEAR _ -, BY WATER YEAR (WY)," and will list the first and last
water years of the range of years selected from the PERIOD OF RECORD paragraph in the station manuscript. It will consist of all
of the station record within the specified water years, inclusive, including complete months of record for partial water years, if any,
and may coincide with the period of record for the station. The water years for which the statistics are computed will be
consectitive, unless a break in the station record is indicated in the manuscript.

Summary statistics

A table titled "SUMMARY STATISTICS" foliows the statistics of monthly mean data tabulation. This table consists of four
columns, with the first column containing the line headings of the statistics being reported. The table provides a statistical
summary of yearly, daily, and instantaneous flows, not only for the current water year but also for the previous calendar year and
for a designated period, as appropriate. The designated period selected, "WATER YEARS _ - " will consist of all of the station
record within the specified water years, inclusive, including months of record for partial water years, if any, and may coincide with
the period of record for the station. The water years for which the statistics are computed will be consecutive, unless a break in the
station record is indicated in the manuscript. All of the calculations for the statistical characteristics designated ANNUAL (See
line headings below), except for the "ANNUAL 7-DAY MINIMUM" statistic, are calculated for the designated period using
complete water years. The other statistical characteristics may be calculated using partial water years.

The date or water year, as appropriate, of the first occurrence of each statistic reporting extreme values of discharge is
provided adjacent to the statistic. Repeated occurrences may be noted in the REMARKS paragraph of the manuscript or in
footnotes. Recause the designated period may not be the same as the station period of record published in the manuscript,
occasionally the dates of occurrence lsted for the daily and instantaneous extremes in the designated-period column may not be
within the selected water years listed in the headings. When this occurs, it will be noted in the REMARKS paragraph or in
footnotes. Selected streamflow duration curve statistics and runoff are also given. Runoff data may be omitted if there is
extensive regulation or diversion of flow in the drainage basin.
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The following summary statistics data, as appropriate, are provided with each continuous record of discharge. Comments to
follow clarify infermation pfesented under the various line headings of the suminary statistics table,

ANNUAL TOTAL.--The sum of the daily mean values of discharge for the year. _

ANNUAL MEAN.--The arithmetic mean of the individual daily mean discharges for the year noted or for the designated
period,

HIGHEST ANNUAL MEAN.--The maximum annual mean discharge occurring for the designated period.

LOWEST ANNUAL MEAN.--The minimum annual mean discharge occurring for the designated period.

HIGHEST DAILY MEAN.--The maximum daily mean discharge for the year or for the designated period.

LOWEST DAILY MEAN.--The minimum daily mean discharge for the year or for the designated period.

ANNUAL 7-DAY MINIMUM .--The lowest mean discharge for 7 consecutive days for a calendar year or a water year, Note
that most low-flow frequency analyses of annual 7-day minimun: flows use a climatic year (April 1 - March 31). The
date shown in the summary statistics table is the initial date of the 7-day period. (This vaiue should not be confused with
the 7-day 10-year low-flow statistic.)

INSTANTANEOUS PEAK FLOW.--The maximum instantaneous discharge occurring for the water year or for the
designated period. Note that secondary instantaneous peak discharges above a selected base discharge are stored in
District computer files for stations meeting certain criteria. Those discharge values may be obtained by writing to the
District Office. (see address on back title page of this report.)

INSTANTANEOUS PEAK STAGE.--The maximum instantaneous stage occurring for the water year or for the designated
period. If the dates of occurrence for the instantaneous peak flow and instantaneous peak stage differ, the REMARKS
paragraph in the manuscript or a footnote may be used to provide further information.

INSTANTANEOUS LOW FLOW.--The minimum instantaneous discharge occurring for the water year or for the
designated period.

ANNUAL RUNOFE--Indicates the total quantity of water in runoff for a drainage area for the year, Data reports may use
any of the following units of measurement in presenting annual runoff data;

Acre-foot (AC-FT) is the quantity of water required to cover ! acre to a depth of 1 foot and is equivalent to 43,560 cubic
feet or about 326,000 gallons or 1,233 cubic meters.

Cubic feet per second per square mile (CFSM) is the average number of cubic fest of water flowing per second from
each square mile area drained, assuming the runoff is distributed uniformly in time and area.

Inches (INCHES) indicates the depth to which the drainage area would be covered if all of the runoff for a given time
period were uniformly distributed on it.

10 PERCENT EXCEEDS.--The discharge that has been exceeded 10 percent of the time for the desi gnated period.

50 PERCENT EXCEEDS.--The discharge that has been exceeded 50 percent of the time for the designated period.

90 PERCE]\IT EXCEEDS.--The discharge that has been exceeded 90 percent of the time for the designated period.

HYDROGRAPH.--The hydrograph gives a graphical presentation of the mean discharge for each day of the water year.
Where possible, the same scale is used in order to facilitate visual comparison between gaging stations,

Data collected at miscellaneous sites are presented in a table following the information for continuous sites. This table
summarizes discharge measuremeuts made at sites other than continuous-record sites.

Identifying Estimated Daily Discharge

Estimated daily-discharge values published in the water-discharge tables of annual State data reports are identified either by
flagging individual daily values with the letter symbol "e" and printing a table footnote, "e Estimated," or by listing the dates of the
estimated record in the REMARKS paragraph of the station manuscript,

Accuracy of the Records

The accuracy of streamflow records 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 measurements of stage, measurements of discharge,
and interpretations of records.

The a?ccuracy attributed to the records is indicated under "REMARKS." "Excellent” means that about 95 percent of the
published daily discharges are within 5 percent of their true values; "good,” within 10 percent; and "fair” within 15 percent.
Records that do not meet the criteria mentioned are rated “poor.” Different accuracies may be attributed to different parts of a
given record.
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Daily mean discharges in this report are given to the nearest hundredth of a cubic foot per second for values less than 1 s,
the nearest tenths between 1.0 and 10 ft3/s; to whole numbers between 10 and 1,000 ft3fs; and to 3 significant figures for more than
1,000 ft*/s. ‘The number of significant figures used is based solely on the magnitude of the discharge figure. The same rounding
rules apply to discharges listed for partial-record stations and miscetlaneous sites.

Discharge at many stations, as indicated by the monthly mean, may not reflect natural runoff because of the effects of
diversion, consumption, regulation by storage, increase or decrease in evaporation due to artificial causes, or to other factors. For
such stations, figures of cubic feet per second per square mile and of runofT, in inches, are not published unless satisfactory
adjustments can be made for diversions, for changes in contents to reservoirs, or for other changes incident to use and control,
Evaporation from a reservoir is not included in the adjustments for changes in reservoir contents, unless it is so stated. Even at
those stations where adjustments are made, large errors in computed runoff may occur if adjustinents or losses are large in
comparison with the observed discharge,

Other Records Available

Information used in the preparation of the records in this publication, such as discharge-measurement notes, gage-height
records, temperature measurements, and rating tables are on file in the U.S. Geological Survey Hawaii District office. Also, most
of the daily mean discharges are in computer readable form and have been analyzed statistically. Information on the availability of
the unpublished information or on the results of statistical analyses of the unpublished records may be obtained from the U.S.
Geological Survey Hawaii District office.

Records of Surface-Water Qualit

Records of surface-water quality ordinarily are obtained at or near stream-gaging stations because interpretation of records
of surface-water quality nearly always requires corresponding discharge data. Records of surface-water quality in this report may
involve a variety of types of data and measurements frequencies,

Classification of Records

Water-quality data for surface-water sites are grouped into one of three classifications. A continuing-record station is a site
where data are collected on a regularly scheduled basis. Frequency may be one or more times daily, weekly, monthly, or quarterly.
A partial-record station is a site where limited water-quality data are collected systematically over a pertod of years. Frequency of
sampling is usually less than quarterly. A miscellaneous sampling site is a location other than a continuing or partial-record
station, where random sainples are coltected to give better areal coverage to define water-quality conditions in the river basin.

A careful distinciion needs to be made between "continuing records” as used in this report and "continuous recordings,"
which refers to a continuous graph or a series of discrete values punched at short intervals on a paper tape or obtained via data
collection platform. Some records of water quality, such as temperature and specific conductance, may be obtained through
continuous recordings; however, because of costs, most data are obtained only monthly or less frequently. Locations of stations
for which records on the quality of surface water appear in this report are shown in figures 5-14.

Arrangement of Records

Water-quality records collected at a surface-water daily record station are published immediately following that record,
regardless of the frequency of sample collection. Station nuinber and name are the same for both records, Where a surface-water
daily record station is not available or where the water quality differs significantly from that at the nearby surface-water station, the
continuing water-quality record is published with its own station number and name in the regular downstream-order sequence.
Water-quality data for partial-record stations and for miscellaneous sampling sites appear in separate tables following the table of
discharge measurements at miscellaneous sites.
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On-Site Measuretnents and Sample Collection

In obtaining water-quality data, it is important that the data obtained represent the in situ quality of the water. To assure this,
certain measurements, such as water temperature, pH, and dissolved oxygen, need to be made on site when the samples are taken.
To assure that measurements made in the laboratory also represent the in situ water, carefully prescribed procedures need to be
followed in collecting the samnples, treating the samples to prevent changes in quality pending analysis, and shipping the samples
to the laboratory. Procedures for on site measurements and for collecting, treating, and shipping samples are detailed in the TWRIE
Book 1, Chapter D2; Book 3, Chapter C2; and Book 5, Chapters Al, A3, and Ad. These references are listed in the
PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS section of this report. These methods are
consistent with ASTM standards and generally follow ISO standards. Also, detailed information on collecting, treating, and
shipping samples may be obtained from the U.S. Geological Survey Hawaii District office.

One samnple 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 through several vertical sections to obtain a representative sample needed for an accurate mean concentration
and for use in calculating load, All samples obtained for the National Stream-Quality Accounting Network (see "DEFINITION
OF TERMS"} are obtained from at least five verticals, Whether samples are obtained from the centroid of flow or from several
verticals, depends on flow conditions and other factors which must be evaluated by the collector,

Chemical-quality data published in this report are considered to be the most representative values available for the stations
listed. The values reported represent water-quality conditions at the time of sampling as much as possible, consistent with
available sampling techniques and methods of analysis. In the rare case where an apparent inconsistency exists between a reported
pH value and the relative abundance of carbon dioxide species (carbonate and bicarbonate), the inconsistency is the result of a
slight uptake of carbon dioxide from the air by the sample between measurements of pH in the field and determination of
carbonate and bicarbonate in the laboratory.

For chemical-quality stations equipped with digital monitors, the records consist of daily maximum, minimum, and mean
values for each constituent measured and are based upon hourly punches beginning at 0100 hours and ending at 2400 hours for the
day of record. More detailed records (hourly values) may be obtained from the U.S, Geological Survey office whose address is
given on the back of the title page in this report,

Water Temperature

Water temperatures are measured at most of the water-quality stations. In addition, water temperatures are taken at time of
discharge measurements for water-discharge stations. For stations where water lemperatures are taken manually once or twice
daily, the water temperatures are taken at about the same time each day. Large streams have a small diumal temperature change;
shallow streams may have a daily range of several degrees and may follow closely the changes in air temperature. Sorne streams
may be affected by waste-heat discharges.

At stations where recording instruments are used, maximum, minimum, and mean temperatures for cach day are published,
Water lemperatures measured at the time of water-discharge measurements are on file in the U.S. Geological Survey Hawaii
District office,

Sediment

Suspended-sediment concentrations are determined from samples collected by one of the standard techniques discussed in
TWRL, Book 3, Chapter C2, "Field methods for ineasurement of fluvial sediment,” 1985 revision. Samples are obtained using
standard depth- or point-integrating samplers, or by means of an approved pumping sampler. Mean concentrations for the sainpled
¢ross section are in turn determined from these samples.

For stations with daily suspended-sediment records, mean daily suspended-sediment concentrations and loads are computed
and published for each day of the water year. During periods of unchanging flow and sediment concentration, daily suspended-
sediment loads are computed as the product of mean daily streamfiow, mean daily suspended-sediment concentrations, and
0.0027, a conversion factor. During periods of rapidly changing flow or rapidly changing suspended-sediment concentration,
samples may have been collected more frequently (twice daily or, in some instances, hourly). The published sediment discharges
for days of rapidly changing flow or concentration were computed by the subdivided-day method (time-discharge weighted
average). Therefore, for those days when the published sediment discharge value differs from the value computed as the product of
discharge times mean concentration times 0.0027, the reader can assume that the sediment discharge for that day was computed by
the subdivided-day methed, For periods when no samples were collected, daily discharges of suspended sediment were estimated
on the basis of water discharge, sediment concentrations observed immediately before and after the periods, and suspended-
sediment [oads for other periods of similar discharge. Methods used in the computation of sediment records are described in the
TWRI Book 3, Chapters C1 and C3, These methods are consistent with ASTM standards and generally follow ISO standards.
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At other stations, suspended-sediment samples were collected periodically. Although data collected periodically may
represent conditions only at the time of observations, such data are useful in establishing seasonal relations between quality and
streamflow in predicting long-term sediment-discharge characteristics of the stream.

In addition to the records of suspended-sediment discharge, periodic measurements of the particle-size distributions for the
suspended-sediment, bed-load, and bed-material samples are included for stations where samples were obtained to measure this
parameter.

Laboratory Measurements

Sediment samples, samples for indicator bacteria, and daily samples for specific conductance and chioride are analyzed
locally. All other samples are analyzed in the U.S. Geological Survey National Water-Quality Laboratory in Arvada, Colorado.
Methods used to analyze sediment samples and to compute sediment records are described in the TWRI Book 5, Chapter C1.
Methods used by the U.S. Geological Survey laboratories are given in TWRI Book 1, Chapter D2; Book 3, Chapter C2; and Book
5, Chapter Al, A3, Ad, and AS. These methods are consistent with ASTM standards and generally follow ISO standards.

In March 1989, the National Water-Quality Laboratory discovered a bias in the turbidimetric method for sulfate analysis,
indicating that values below 75 mg/L have a median positive bias of 2 mg/L above the true value for the period between 1982 and
1989. Sulfate values in this report have not been corrected for this bias.

Data Presentation

For continuing-record stations, information pertinent to the history of station operation is provided in descriptive headings
preceding the tabular data. These descriptive headings give details regarding location, drainage area, period of record, type of data
available, instrumentation, general remarks, cooperation, and extremes for parameters currently measured daily. Tables of
chemical, physical, biological, radiochemical data, and so forth, obtained at a frequency less than daily are presented first. Tables
of "daily values" of specific conductance, pH, water temperature, dissolved oxygen, and suspended sediment then follow in
sequence.

In the descriptive headings, if the location is identical to that of the discharge gaging station, neither the LOCATION nor the
DRAINAGE AREA statements are repeated. The following information, as appropriate, is provided with each continuous-record
station. Comments that follow clarify information presented under the various headings of the station description.

LOCATION.--See Data Presentation under "Records of Stage and Water Discharge;" same comments apply.
DRAINAGE AREA --See Data Presentation under "Records of Stage and Water Discharge;” same comments apply.

PERIOD OF RECORD.--This indicates the periods for which there are published water-quality records for the station. The
periods are shown separately for records of parameters measured daily or continuously and those measured less than daily, For
those measured daily or continuously, periods of record are given for the parameters individually.

INSTRUMENTATION.--Information on instrumentation is given only if a water-quality monitor, sediment pumping
sampler, or other sampling device is in operation at a station.

REMARKS.--Remarks provide added information pertinent to the collection, analysis, or computation of the records,

COOPERATION.--Records provided by a cooperating organization or obtained for the Geological Survey by a cooperating
organization are identified here.

EXTREMES FOR PERIOD OF RECORD,--Maximums and minimums are given only for parameters measured daily or
more frequently. None are given for parameters measured weekly or less frequently, because the true maximums and minimums
ay not have been sampled. Extremes, when given, are provided for both the period of record and for the current water year.

REVISIONS.--If errors in published water-quality records are discovered after publication, appropriate updates are made to
the Water-Quatity File in the U.S. Geological Survey's computerized data system, WATSTORE, and subsequentiy by monthly
transfer of update transactions to the U.S. Environmental Protection Agency's STORET system. Because the usual volume of
updates makes it impractical to document individual changes in the State data-report series or elsewhere, potential users of U.S.
Geological Survey water-quality data are encouraged to obtain alt required data from the appropriate computer file.

The surface-water-quality records for partial-record stations and miscellaneous sampling sites are published in separate
tables following the table of discharge measurements at miscellancous sites. No descriptive statements are given to these records.
Each station is published with its own station number and name in the regular downstream-order sequence.
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Remark Codes

The following remark codes may appear with the water-quality data in this report;

PRINTED OUTPUT REMAREK
E Estimated value.
> Actual value is known to be greater than the value shown.
< Actual value is known to be less than the value shown.
K Results based on colony count outside the a(,;ceptancc range (non-ideal

colony count).

L Biologicai organism count less than 0.5 percent (organism may be
observed rather than counted),

D Biological organism count equal to or greater than 15 percent
(dominant).
& Biological organism estimated as dominant.

Dissolved Trace-Element Concentrations

*NOTE.--Traditionally, dissolved trace-element concentrations have been reported at the microgram per liter (Ug/L) level,
Recent evidence, mostly froin large rivers, indicates that actual dissolved-phase concentrations for a number of
trace elements are within the range of 10's and 100's of nanograms per liter (ng/L). Data above the ug/L level
should be viewed with caution. Such data may actually represent elevated environmental concentrations from
natural or human causes; however, these data could reflect contamination introduced during sampling,
pracessing, or analysis. To confidently produce dissolved trace-elemnent data with insignificant contamination,
the U.S, Geological Survey began using new trace-clement protocols at some stations in water year 1994,

Change in National Trends Network procedures

*NOTE.--Sample handling procedures at all National Trends Network stations were changed substantially on January 11,
1994, in order to reduce contamination from the sample shipping container. The data for samples before and
after that date are different and not directly comparable. A tabular smnmary of the differences based on a
special intercomparison study, is available frotn the NADP/NTN Coordination Office, Colorado State
University, Fort Collins, CO 80532 (Telephone: 303-491-5643).

Records of Ground-Water [evels

Only water-level data from a basic network of observation wells are given in this report. This basic network contains

observation wells so located that the most significant data are obtained from the fewest wells in the most important aquifers.
Locations of the observation wells in Hawaii listed in this report are shown in figures 16-20.

Although, in this report, records of water levels are presented for fewer than 100 wells, records are obtained through

cooperative efforts of many Federal, State, and local agencies for several thousand observation wells throughout Hawaii and are
placed in computer storage, published in reports, or kept in files. Information about the availability of ground-water data may be
obtained from the District Chief, Hawaii District, U.S, Geological Survey, 677 Ala Moana Blvd., Suite 415, Honolulu, Hawaii,
96813,

Data Collection and Computation

Measurements of water levels are made in many types of wells, under varying conditions, but the method of measurement

are standardized to the extent possible. The equipiment and measuring techniques used at each observation well ensure that
measurements at each well are of consistent accuracy and reliability.




WATER RESOURCES DATA - HAWALIL, 1996 15

Most methods for collecting and analyzing water samples are described in the U.S. Geological Survey TWRI publications
referred to in the "On-site Measurements and Sample Collection” and the "Laboratory Measurements” sections in this data report.
In addition, the TWRI Book 1, Chapter D2, describes guidelines for the collection and field analysis of ground-water samples for
selected constituents. The values reported in this report represent water-quality conditions at the time of sampling as much as
possible, consistent with available sampling techniques and methods of analysis. These methods are consistent with ASTM
standards and generally follow ISO standards. All samples were obtained by trained personnel. The wells sampled were pumped
tong enough to assure that the water collected came directly from the aquifer and had not stood for a fong time in the well casing
where it would have been exposed to the atmosphere and to the material, possibly metal, comprising the casings.

Tables of water-level data are presented by istands. The prime identification number for a given well is the 15-digit number
that appears in the upper left comer of the table. The secondary identification number is the local well number, a 7-digit number
based on the local identifier well-numbering system (page 6).

Water-Ievel records are obtained from direct measurements with a steel or electrical tape or from the graph, digital record, or
punched tape of a water-stage recorder. The water-level measurements in this report are given in feet with reference to either mean
sea level (msl) or Jand-surface datum (1sd). Mean sea level is the datumn plane on which the national network of precise levels is
based; land-surface datum is a datum plane that is approximately at land surface at each well. If known, the altitude of the land-
surface datum above mean sea level is given in the well description. The height of the measuring point (MP) above or below land-
surface datum is given in each well description. Water levels in wells equipped with recording gages are reported every day.
When complete water-level data for a day is not available, the day is noted with three dashes (---). To show the intraday variation
in the ground-water levels caused by local pumping and tidal fluctuations, instantaneous maximum and minimum water levels for
the year are given at the bottom of each daily tables.

Water levels are reported to as many significant figures as can be justified by the local conditions. For example, in a
measurement of a depth to water of several hundred feet, the error in determining the absolute value of the total depth to water may
be a few tenths of a foot, whereas the error in determining the net change of water level between successive measurements may be
only a hundredth or a few hundredths of a foot. For lesser depths to water, the accuracy is greater. Accordingly, most
measurements are reported to a hundredth of a foot, but some are given only to a tenth of a foot or a larger unit,

Data Preseniation

Each well record consists of three parts, the station description, the data table of mean daily water levels observed during the
current water year, and a hydrograph of water levels observed during the past 5 years. The description of the well is presented first
through use of descriptive headings preceding the tabular data. The comments to follow clarify information presented under the
various headings.

LOCATION.--This paragraph follows the well-identification number and reports the latitude and longitude (given in
degrees, minutes, and seconds}; a landine location designation; the hydrologic unit number; the distance and direction froma
geographic point of reference; and the owner's name.

AQUIFER .--This entry designates by name (if a name exists) and geologic age the aquifer(s) open to the well.

WELL CHARACTERISTICS.--This entry describes the well in tertns of depth, diameter, casing depth and (or) screened
interval, method of construction, use, and additional information such as casing breaks, collapsed screen, and other changes since
construction.

INSTRUMENTATION.--This paragraph provides information on both the frequency of measurement and the collection
method used, allowing the user to better evaluate the reported water-level extremes by knowing whether they are based on weekly,
monthly, or some other frequency of measurement.

DATUM.--This entry describes the land-surface elevation at the well. The elevation of the land-surface datuni is described
is described in feet above (or below) mean sea level; it is reported with a precision depending on the method of determination.

REMARKS.--This entry describes factors that may influence the water level in a well or the measurement of the water level.
It should identify wells that also are water-quality observation wells, and may be used to acknowledge the assistance of local (non-
U.S. Geological Survey) observers.

PERIOD OF RECORD.--This entry indicates the period for which there are published records for the well, It reports the
month and year of the start of publication of water-level records by the U.S. Geological Survey and the words "to current year" if
the records are to be continued into the following year. Periods for which water-level records are available, but are not published
by the U.S. Geological Survey, may be noted.

EXTREMES FOR PERIOD OF RECORD.--This entry contains the highest and lowest water levels of the period of
published record, with respect to land-surface datum, and the dates of their occurrence.
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A table of water levels follows the station description for each well. Water levels are reporled in feet above mean sea level
and all taped measurements of water levels are listed. For wells equipped with a recorder, only abbreviated tables are published;
generally, only water-level lows are listed for every fifth day and at the end of the month {eom). The highest and lowest water
levels of the water year and their dates of occurrence are shown on a line below the abbreviated table. Because all values are not
published for wells with recorders, the extremes may be values that are not listed in the table. Missing records are indicated by
dashes in place of the water level.

ACCESS TO WATSTORE DATA

The U.S, Geological Survey is the principal Federal water-data agency and, as such, collects and disseminates about 70
percent of the water data currently being used by nutnerous State, local, private, and other Federal agencies to develop and manage
our water resources. As part of the U.S. Geological Survey's program of releasing water data to the public, a large-scale
computerized system has been developed for the storage and retrieval of water data collected through its activities, The National
WATer Data STOrage and REtrieval System (WATSTORE) was established in 1972 to provide an effective and efficient means for
the processing and maintenance of water data collected through the activities of the U.S. Geological Survey and to facilitate
release of the data to the public. A variety of useful products, ranging from data tables to complex statistical analyses such as Log
Pearson Type HI, can be produced using WATSTORE. The system resides on the central computer facilities of the U.5.
Geological Survey at its National Center in Reston, Virginia, and consists of related files and data bases,

® Station Header File - Contains descriptive information on more than 440,000 sites throughout the United States and its temritories where
the U.S. Geological Survey coilects or has collected data,

© Daily Values File - Contains more than 220 million daily values of stream Rows, stages, reservoir contents, water temperatures, specific
conductances, sediment concentrations, sediment discharges, and ground-water levels.

© Peak Flow File - Contains approximately 500,000 maximum {pezk) streamflow and gage-height values at surface-water sites,

® Water Quality File - Contains approximately 2 million analyses of water samples that describe the chemical, physical, biological, and
radio-chemical characteristics of both surface and ground water.

© Ground-Water Site Inventory Data Base - Contains inventory data for more than 900,000 wells, springs, and other sources of ground
water. The data includes site location, geohydrologic characteristics, well-construction history, and one-time field measurements such
as waler temperature.

In 1976, the U.8. Geological Survey opened WATSTORE to the public for direct access. The signing of a Memorandum of
Agreement with the Survey is required to obtain direct access to WATSTORE. The system can be accessed either synchronously
or asynchronously. The requester will be expected to pay all compulter costs he/she incurs. Direct access may be obtained by
contacting:

U.S. Geological Survey
National Water Data Exchange
421 USGS National Center
Reston, Virginia 20192

In additien to providing direct access to WATSTORE, data can be provided in various machine-readable formats on
magnetic tape or 5'; inch Aoppy disk. Information about the availabiiity of specific types of data or products, and user charges,
can be obtained locally from each of the Water Resources Division's District offices. (See address on the back of the title page).
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DEFINITION OF TERMS3

Terms related to streamflow, water-quality, and other hydrologic data, as used in this report, are defined
below. See the table for canverting English units to International System (SI) Units on the inside of the back cover.

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 gailons or 1,233 cubic meters.

Adenosine triphosphate (ATP) is an organic, phosphate-rich, compound important in the transfer of energy
in organisms. Its central role in living cells makes it an excellent indicator of the presence of living material in
water. A measure of ATP therefore provides a sensitive and rapid estimate of biomass. ATP is reported in
micrograms per liter of the original water sample.

Algae are mostly aquatic single-celled, colonial, or multi-celled plants, containing chlorophyll and lacking
roots, stems, and leaves.

Algal growth potential (AGP) is the maximum algal dry weight biomass that can be produced in a natural
water sample under standardized laboratory conditions. The growth potential is the algal biomass present at
stationary phase and is expressed as milligrams dry weight of algae produced per liter of sample.

Aquifer is a geologic formation, group of formations, or part of a formation that contains sufficient
saturated permeable material to yield significant quantities of water to wells and springs.

Artesian means confined and is used to describe a well in which the water level stands above the top of the
aquifer tapped by the well. A flowing artesian well is one in which the water level is above the land surface.

Bacteria are microscopic unicellular organisms, typically spherical, rodlike, or spiral and threadlike in
shape, often clumped into colonies, Some bacteria cause disease, others perforn an essential role in nature in the
recycling of materials; for example, by decomposing organic matter into a form available for reuse by plants.

Total coliform bacteria are a particular group of bacteria that are used as indicators of possible sewage
pollution. They are characterized as aerobic or facuitative anaerobic, gram-negative, nonspore-forming, rod-
shaped bacteria which ferment lactose with gas formation within 48 hours at 35°C. In the laboratory these bacteria
are defined as all the organisms which produce colonies within 24 hours when incubated at 35°C £ 0.5°C on
M-Endo agar (nutrient medium for bacterial growth). Their concentrations are expressed as number of colonies
per 100 mL of sample.

Fecal coliforin bacteria are bacteria that are present in the intestine or feces of warm-blooded animals.
They are often used as indicators of the sanitary quality of the water. In the laboratory they are defined as all
organisms which produce blue colonies within 24 hours when incubated at 44,5°C£0.2°C on M-FC agar (nutrient
medium for bacterial growth). Their concentrations are expressed as number of colonies per 100 mL of sample.

Fecal streptococcal bacteria are bacteria found also in the intestine of warm-blooded animals. Their
presence in water is considered to verify fecal pollution. They are characterized as gram-positive, cocci bacteria
which are capable of growth in brain-heart infusion broth. In the laboratory they are defined as all the organisms
which produce red or pink colonies within 48 hours at 35°C £ 0.5°C on KF Streptococcus agar (nutrient medium
for bacterial growth). Their concentrations are expressed as number of colonies per 100 mL of sample.

Benthic organisms (invertebrates) are the group of animals living in or on the bottom of an aquatic
environment. They include a number of types of organisms, such as bacteria, fungi, insect larvae and nymphs,
snails, clams, and crayfish.

Biochemical oxygen demand (BOD) is a measure of the quantity of dissolved oxygen, in milligrams per
liter, necessary for the decomposition of organic matter by microorganisms, such as bacteria.
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Biomass is the amount of living matter present at any time, expressed as the weight per unit area or volume
of habitat.

Ash mass is the mass or amount of residue present after the residue from the dry mass
determination has been ashed in a muffle furnace at a temperature of 500°C for 1 hour. The ash mass
values of zooplankton and phytoplankton are expressed in g/m? ( grams per cubic meter), and periphyton
and benthic organisms in g/m? (grams per square meter).

Dry mass refers to the mass of residue present after drying in an oven at 60°C for zooplankton and
105°C for periphyton, until the mass remains unchanged. This mass represents the total organic matter,
ash, and sediment, in the sample. Dry mass values are expressed in the same units as ash mass,

Organic mass or volatile mass of the living substance is the difference between the dry mass and
the ash mass, and represents the actual mass of the living matter. The organic mass is expressed in the
same units as for ash and dry mass.

Wet mass is the mass of living matter plus contained water.

Bottom material is the unconsolidated material of which a streambed, lake, pond, reservoir, or estuary
bottom is composed.

Recoverable from bottom material is the amount of a given constituent that is in solution after a
representative sample of bottom material has been digested by a method (usually using an acid or mixture of acids)
that results in dissolution of only readily soluble substances. Complete dissolution of all bottom material is not
achieved by the digestion treatment and thus the determination represents less than the total amount (that is, less
than 95 percent) of the constituent in the sample. To achieve comparability of analytical data, equivalent digestion -
procedures would be required of all laboratories performing such analyses because different digestion procedures
are likely to produce different analytical results.

Total in bottom material is the total amount of a given constituent in a representative sample of bottom
material. This term is used only when the analytical procedure assures measurement of at least 95 percent of the
constituent determined. A knowledge of the expected form of the constituent in the sample, as well as the
analytical methodology used, is required to judge when the results should be reported as “total in bottom material."

Cells/volume refers to the number of cells of any organism which is counted by using a microscope and
grid or counting cell. Many planktonic organisms are multicelled and are counted according to the number of
contained cells per sample, usually mL or liters (L).

Chiorophyll refers to the green pigments of plants. Chlorophyll a and b are the two most common pigments
in plants.

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

Color unit is produced by one milligram per liter of platinum in the form of the chloroplatinate ion, Color
is expressed in units of the platinum-cobalt scale,

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

Continuing record station is a specified site which meets one or all conditions listed:

1. When chemical samples are collected daily or monthly for 10 or more months during the water year.

2. When water temperature records include observations taken one or more times daily.

3. When sediment discharge records include those periods for which sediment loads are computed and
are considered to be representative of the runoff for the water year.

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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Control structure as used in this report is a structure on a stream or canal that is used to regulate the flow
or stage of the stream or to prevent the intrusion of salt water.

Cubic foot per second (fl3ls) is the rate of discharge representing a volume of 1 cubic foot passing a given
point during I second and is equivalent to 7.48 gallons per second or 448.8 gallons per minute or 0.02832 cubic
meters per second.

Cubic foot per second-day [(ft3/s)/d] 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 or 2,447 cubic meters.

Discharge is the volume of water (or more broadly, volume of fiuid plus suspended sediment}, that passes
a given point within a given period of time,

Mean discharge (MEAN) is the arithmetic average of individual daily mean discharges during a
specified period.

Instantangous 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 table is "STREAMFLOW
INSTANTANEOUS (CES)."

Annual 7-day minimum is the lowest mean discharge for 7 consecutive days for a calendar year or water
year, Note that most low-flow frequency analyses of annual 7-day minimum flows use a climatic year (April 1 -
March 31). The date shown in the summary statistics table is the initial date of the 7-day period. (This value
should not be confused with the 7-day 10-year low-flow statistic.)

Dissolved is that material in a representative water sample which passes through a 0.45 micrometer
membrane filter. This is a convenient operational-definition used by Federal agencies that collect water data.
Determinations of "dissolved" constituents are made on subsamples of the filtrate.

Drainage area of a stream at a specific 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 river
above the specified point. Figures of drainage area given herein include all closed basins, or noncontributing
areas, within the area unless otherwise noted.

Drainage basip is a part of the surface of the earth that is occupied by a drainage system, which consists of
a surface stream or a body of impounded surface water together with all tributary surface streams and bodies of
impounded water.

Gage height is the water-surface elevation referred to some arbitrary gage datum. Gage height is often used
interchangeably with the more 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 resetrvoir where systematic observations of
hydrologic data are obtained.

Hardness of water is a physical-chemical characteristic that is commonly recognized by the increased
quantity of soap required to produce lather. It is attributable to the presence of alkaline earths (principally calcium
and magnesium) and is expressed as equivalent calcium carbonate (CaCO, ).

Hydrologic Bench-Mark Network is a network of 53 sites in small drainage basins around the country
whose purpose is to provide consistent data on the hydrology, including water quality, and related factors in
representative undeveloped watersheds nationwide, and to provide analyses on a continuing basis to compare and
contrast conditions observed in basins more obviously affected by the human activities.

Hydrologic unit is a geographic area representing part or all of a surface drainage basin or distinct
hydrologic feature as delineated by the Office of Water Data Coordination on the State Hydrologic Unit Maps;
each hydrologic unit is identified by an 8-digit number.

Microgram per gram (1g/g) is a unit expressing the concentration of a chemical element as the mass
(micrograms) of the element per unit mass (gram) of sediment.
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Microgram per liter (WG/L, pg/L) is a unit expressing the concentration of chemical constituents in solution
as mass (micrograms) of solute per unit volume (liter) of water. One thousand micrograms per liter is equivalent
to one milligram per liter.

Milligram per liter (MG/L, mg/L) is a unit for expressing the concentration of chemical constituents in
solution. Milligrams per liter represent the mass of solute per unit volume (liter) of water. Concentration of
suspended sediment also is expressed in mg/L, and is based on the mass of sediment per liter of water-sediment
mixture.

National Geodetic Vertical Datum of 1929 (NGVD of 1929) is a geodetic datum derived from a general
adjustment of the first order level nets of both the United States and Canada. It was formerly called "Sea Level
Datum of 1929" or " mean sea level” in this series of reports. Although the datum was derived from the average
sea level over a period of many years at 26 tide stations along the Atlantic, Gulf of Mexico, and Pacific Coasts, it
does not necessarily represent local mean sea level at any particular place.

National Stream-Quality Accounting Network (NASQAN) is a nationwide data-collection network
designed by the U.S. Geological Survey to meet many of the information needs of government agencies and other
groups involved in national or regional water-quality planning and management. The 284 sites in NASQAN are
generally located at the downstream ends of hydrologic accounting units designated by the U8, Geological Survey
Office of Water Data Coordination in consultation with the Water Resources Council. The objective of NASQAN
is to obtain information on the quality and quantity of water moving within and from the United States through a
systematic and uniform process of data collection, summarization, analysis, and reporting. The design of the
network is intended to provide data for (1) description of the areal variability of water quality in the Nation's rivers
through analysis of data from this and other programs, (2) detection of changes or trends with time in the pattern
of occurrence of water-quality characteristics, and (3) a nationally consistent data base useful for water-quality
assessment and hydrotogic research.

Parameter code is a 5-digit number used in the U.S, Geological Survey computerized data system,
WATSTORE, to uniquely identify a specific constituent. The codes used in WATSTORE are the same as those
used in the U.S, Environmental Protection Agency data system, STORET. The Environmental Protection Agency
assigns and approves all requests for new codes.

Partiai-record station is a particular site where limited streamflow and/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
either sieve or sedimentation methods. Sedimentation methods (pipet, bottom-withdrawal tube, visual-
accumulation tube) determine fall diameter of particles in either distilled water (chemically dispersed) or in native
water (the river water at the time and point of sampling).

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

Classification Size (mm). Method of analysis
Clay 0.00024-0.004 Sedimentation

Silt .004-.062 Sedimentation

Sand 062-2.0 Sedimentation or sieve
Gravel 2,0-64.0 Sieve

The particle-size distributions given in this report are not necessarily representative of all particles in
transport in the stream. Most of the organic material is removed and the sample is subjected to nechanical and
chemical dispersion before analysis in distilled water. Chemical dispersion is not used for native-water analysis.

Percent composition is a unit for expressing the ratio of a particular part of a sample or population to the
total sample or population, in terms of types, numbers, mass, or volume.
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Periphyton is the assemblage of micro-organisms attached to and living upon submerged solid surfaces.
While primarily consisting of algae, the periphyton also include bacteria, fungi, protozoa, rotifers, and other small
organisms. Periphyton are useful indicators of water quality.

Pesticides are chemical compounds used to conirol the growth of undesirable plants and animals. Major
categories of pesticides include insecticides, miticides, fungicides, herbicides, and rodenticides.

Picocurie (PC, pCi) is one trillionth (I x 10‘12) of the amount of radioactivity represented by a curie (Ci).
A curie is the amount of radicactivity that yields 3.7 % 1010 radioactive disintegrations per second. A picocurie
yields 2.22 dpm (disintegrations per minute).

Plankton are suspended, floating, or weakly swimming organisms that live in the open water of lakes and
rivers.

Phytoplankton compose the plant part of the plankton. They are usually microscopic, and their
movement is subject (o water currents. Phytoplankton growth is dependent upon solar radiation and
nutrient substances. Because they are able fo incorporate as well as release materials into the
surrounding water, the phytoplankton have a profound effect on the quality of the water. They are the
primary food producers in the aquatic environment and are commonly known as algae.

Blue-green algae are phytoplankton organisms having a bluc pigment in addition to the
green pigment called chlorophyll. Blue-green algae often cause nuisance conditions in water.

Diatoms are the unicellular or colonial algae having a siliceous shell. Their
concentrations are expressed as number of cells per milliliter (cefls/mL) of sample.

Green algae have chlorophyli pigments similar in color to those of higher green plants,
Some forms produce algal mats or floating "moss" in lakes. Their concentrations are expressed
as number of cells per milliliter (cells/mL) of sample.

Zooplankion is the animat part of the plankton. Zooplankton are capable of extensive movements
within the water column and are often large enough to be seen with the unaided eye. Zooplankton are
secondary consumers feeding upon bacteria, phytoplankton, and detritus. Because they are the grazers
in the aquatic environment, the zooplankton are a vital part of the aquatic food web. The zooplankton
community is dominated by small crustaceans and rotifers,

Polychlorinated biphenyls (PCBs) are industrial chemicals that are mixtures of chlorinated biphenyl
compounds having various percentages of chlorine. They are similar in structure to organochlorine insecticides.

Sediment is solid material that originates mostly from disintegrated rocks and is transported by, suspended
in, or deposited from water; it includes chemical and biochemical precipitates and decomposed organic material,
such as humus. The 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.

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 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/L).

Mean concentration is the time-weighted concentration of suspended sediment passing a stream
section during a 24-hour day.
Suspended-sediment discharge (tons/day) 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 volume, that passes a
section in a given time. Itis computed by multiplying discharge times suspended-sediment concentration

in milligrams per liter times 0.0027,

Suspended-sediment load is quantity of suspended sediment passing a section in a specified
period.




22

WATER RESOURCES DATA - HAWAIL, 1996

Total-sediment discharge (tons/day} is the total quantity of sediment, as measured by dry weight
or volume, that passes a section during a given time. It is commonly computed as the sumn of suspended-
sediment and bedload discharge, however, this is an approximation of the actual total-sediment
discharge,

Solute is any substance that is dissolved in water.

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

Stage-discharge relation is the relation between gage height (stage) and discharge, or volume of water per
unit of time, flowing in a channel.

Streanflow is the discharge that occurs in a natural channel. Although the term "discharge” can be applied
to the flow of a canal, the word "streamflow” uniquely describes the discharge in a surface stream course, The
term "streamflow" is more general than "runoff” as streamflow may be applied to discharge whether or not it is
affected by diversion or regulation. Streamnflow includes water and all constituents transported by water in the
stream,

Suspended (as used in tables of chemical analyses) refers to the amount (concentration} of undissolved
material in a water-sediment mixture. The water-sediment mixture is associated with {or sorbed on) that material
retained on a 0.45 micrometer filter.

Suspended recoverable is the amount of a given constituent that is in solution after the part of a
representative water-suspended sediment sample that is retained on a 0.45 micrometer membrane filter has been
digested by a method (usually using a dilute acid solution) that results in dissolution of only readily soluble
substances. Complete dissclution of all the particulate matter is not achieved by the digestion treatment and thus
the determination represents something less than the "total” amount (that is, less than 95 percent) of the constituent
present in the sample. To achieve comparability of analyticat data, equivalent digestion procedures would be
required of all laboratories performing such analyses because different digestion procedures are likely to produce
different analytical results.

Determinations of "suspended, recoverable” constituents are made either by analyzing portions of the
material collected on the filter or, more commonly, by difference, based on determinations of (1) dissclved and
(2) total recoverable concentrations of the constituent,

Suspended., total is the fotal amount of a given constituent in the part of a representative water-suspended
sediment sample that is retained on a 0.45 micrometer membrane filter. This term is used only when the analytical
procedure assures measurement of at least 95 percent of the constituent determined. A knowledge of the expected
form of the constituent in the sample, as well as the analytical methodology used, is required Lo determine when
the results should be reported as "suspended, total."

Determinations of "suspended, total” constituents are made either by analyzing portions of the material
collected on the filter or, more commonly, by difference, based on determinations of (1) dissolved and (2) total
concentrations of the constituents. '

Taxonomy is the division of biology concerned with the classification and naming of organisms, The
classification of organisins is based upon a hierarchical scheme beginning with Kingdom and ending with Species
at the base. The higher the classification level, the fewer features the organisms have in common. For example,
the taxonomy of a particutar mayfly, Hexagenia limbata is the following:




WATER RESOURCES DATA - HAWALIL, 1996 23

Kingdom.............. Animal
Phylum............... Arthropoda
Class............. ... Insecta

Order ....o.oovvinnn. Ephemeroptera
Family ............... Ephemeridae
Genus . ..ooveveennnn.. Hexagenia

Species . .............. Hexagenia limbata

Time-weighted average is computed by multiplying the number of days in the sampling period by the
concentrations of individual constituents for the corresponding period and dividing the sum of the products by the
total number of days. A time-weighted average represents the composition of water that would be contained in a
vessel or reservoir that had received equal quantities of water from the stream each day for the year.

Tons per acre-foot indicates the dry mass of dissolved solids in 1 acre-foot of water. 1t is computed by
multiplying the concentration in milligrams per liter by 0.00136.

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

Total is the total amount of a given constituent in a representative water-suspended sediment sample,
regardless of the constituent's physical or chemical form. This term is used only when the analytical procedure
assures measurement of at least 95 percent of the constituent present in both the dissolved and suspended phases
of the sample. A knowledge of the expected form of the constituent in the sample, as well as the analytical
methodology used, is required to judge when the results should be reported as "total.” (Note that the word "total"
does double duty here, indicating both that the sample consists of a water-suspended sediment mixture and that
the analytical method determines all of the constituent in the sample.)

Total load (tons) is the total quantity of any individual constituent, as measured by dry mass or volume, that
is contained in a specific amount of water (discharge) during a given time. tis computed by multiplying the total
discharge, times the mg/L of the constituent, times the factor 0.0027, times the number of days.

Total, recoverable is the amount of a given constituent that is in solution after a representative water-
suspended sediment sample has been digested by a method (usually using a dilute acid solution) that results in
dissolution of only readily soluble substances. Complete dissolution of all particulate matter is not achieved by
the digestion treatment, and thus the determination represents something less than the "totai” amount (that is, less
than 95 percent) of the constituent present in the dissolved and suspended phases of the sample. To achieve
comparability of analytical data, equivalent digestion procedures would be required of all Iaboratories performing
such analyses because different digestion procedures are likely to produce different analytical results.

Turbidity of a sample is the reduction of transparency due to the presence of particulate matter. In this
report it is expressed in Nephelometric turbidity units (NTU).

Water year in U.S. Geological Survey reports dealing with surface-water supply is the 12-month period,
October 1 through September 30. The water year is designated by the calendar year in which it ends. Thus the
year ending September 30, 1994, is called the "1994 water year".

WDR is used as an abbreviation for "Water-Data Reports” in the summary REVISIONS paragraph to refer
to previously published State annual basic-data reports.

Weighted average is used in this report to indicate discharge-weighted average. It is computed by
multiplying the discharge for a sampling period by the concentrations of individual constituents for the
corresponding period and dividing the sum of the products by the sum of discharges. A discharge-weighted
average approximates the composition of water that would be found in a reservoir containing all the water passing
a given location during the water year after thorough mixing in the reservoir,

WRD is used as an abbreviation for "Water-Resources Data" in the REVISED RECORDS paragraph to
refer to State annual basic-data reports published before 1975,

WSP is used as an abbreviation for "Water-Supply Paper” in references to previously published reports,
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PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

The U.S. Geological Survey publishes a series of manuals describing procedures for planning and conducting
specialized work in water-resources investigations. The material is grouped under major subject headings called books
and is further divided into sections and chapters. For example, Section A of Book 3 {(Applications of Hydraulics)
pertains to surface water. The chapter, the unit of publication, is limited to a narrow field of subject matter. This format
permits flexibility in revision and publication as the need arises.

The reports listed below are for sale by the U.S. Geological Survey, Branch of Information Services, Box
25286, Federal Center, Denver, Colorado 80225 (authorized agent of the Superintendent of Documents, Government
Printing Office). Prepayment is required. Remittance should be sent by check or money order payable to the U.S.
Geological Survey. Prices are not included because they are subject to change. Curtrent prices can be obtained by
writing to the above address. When ordering or inquiring about prices for any of these publications, please give the
title, book number, chapter number, and "U.S. Geological Survey Techniques of Water-Resources Investigations."

1-D1.  Water temperature--influential factors, field measurement, and data presentation, by H.H, Stevens, Jr.,
LF. Ficke, and G.F. Smoot: USGS--TWRI Book 1, Chapter D1. 1975, 65 pages.

1-D2.  Guidelines for collection and field analysis of ground-water samples for selected unstable constituents,
by W.W. Wood: USGS--TWRI Book I, Chapter D2. 1976. 24 pages.

2-D1.  Application of surface geophysics to ground-water investigations, by A.A.R. Zohdy, G.P. Eaton, and
D.R. Mabey: USGS--TWRI Book 2, Chapter D1, 1974, 116 pages.

2-D2.  Application of seismic-refraction techniques to hydrologic studies, by F.P, Haeni: USGS--TWRI Book
2, Chapter D2. 1988. 86 pages.

2-El.  Application of borehole geophysics to water-resources investigations, by W.S, Keys and L.M. MacCary:
USGS--TWRI Book 2, Chapter E1, 1971. 126 pages.

2-E2.  Borehole geophysics applied to ground-water investigations, by W.S. Keys: USGS--TWRI Book 2,
Chapter E2. 1990. 150 pages.

2-F1.  Application of drilling, coring, and sampling technigues to test holes and w;zl!s, by Eugene Shuter and
W.E, Teasdale: USGS--TWRI Book 2, Chapter F1. 1989. 97 pages.

3-Al.  General field and office procedures for indirect discharge measurements, by M. A, Benson and Tate
Dalrymple: USGS--TWRI Book 3, Chapter Al. 1967. 30 pages.

3-A2.  Measurement of peak discharge by the slope-area method, by Tate Dalrymple and M, A, Benson:
USGS--TWRI Book 3, Chapter A2, 1967. 12 pages,

3-A3.  Measurement of peak discharge at culverts by indirect methods, by G.L. Bodhaine: USGS--TWRI Book
3, Chapter A3, 1968. 60 pages.

3-Ad4. Measurement of peak discharge at width contractions by indirect methods, by H.F. Matthai:
USGS-TWRI Book 3, Chapter A4. 1967, 44 pages.

3-A5.  Measurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS--TWRI Book 3.
Chapter AS5. 1967. 29 pages.

3-A6.  General procedure for gaging streams, by R.W. Carter and Jacob Davidian: USGS--TWRI Book 3,
Chapter A6. 1968, 13 pages.

3-A7.  Stage measurement at gaging stations, by T.J. Buchanan and W.P. Somers: USGS--TWRI Book 3,
Chapter A7. 1968, 28 pages.

3-A8.  Discharge measurements at gaging stations, by T.J. Buchanan and W.P, Somers: USGS--TWRI Book
3, Chapter A8, 1969. 65 pages.

3-A9.  Measurement of time of travel in streams by dye tracing, by F.A. Kilpatrick and J.F. Wilson, Jr.,:
USGS--TWRI Book 3, Chapter A9. 1989, 27 pages.
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PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS--Continued

Discharge ratings at gaging stations, by E.J. Kennedy: USGS--TWRI Book 3, Chapter A10. 1984. 59
pages.

Measurement of discharge by the moving-boat method, by G.F. Smoot and C.E. Novak: USGS--TWRI
Book 3, Chapter All. 1969. 22 pages.

Fluorometric procedures for dye tracing, Revised, by J.F. Wilson, Jr., E.D. Cobb, and F.A. Kilpatrick:
USGS- -TWRI Book 3, Chapter A12. 1986. 34 pages.

Computation of continuous records of streamflow, by E. J. Kennedy: USGS--TWRI Book 3, Chapter
Al3, 1983, 53 pages.

Use of flumes in measuring discharge, by F.A. Kilpatrick and V.R. Schneider: USGS--TWRI Book 3,
Chapter Al4, 1983. 46 pages.

Computation of water-surface profiles in open channels, by Jacob Davidian: USGS--TWRI Book 3,
Chapter A15. 1984, 48 pages.

Measurement of discharge using tracers, by F.A, Kilpatrick and E.D. Cobb: USGS--TWRI Book 3,
Chapter A16. 1985. 52 pages.

Acoustic velocity meter systems, by Antonius Laenen: USGS--TWRI Book 3, Chapter A17. 1985. 38
pages.

Determination of stream reaeration coefficients by use of tracers, by F.A, Kilpatrick, R.E. Rathbun,
Nobuhiro Yotsukura, G.W. Parket, and L.L. DeLong: USGS--TWRI Book 3, Chapter A18. 1989, 52
pages,

Levels at streamflow gaging stations, by E.J. Kennedy: USGS--TWRI Book 3, Chapter A19. 1990. 31
pages,

Simulation of soluble waste transport and buildup in surface waters using tracers, by F.A, Kilpatrick:
USGS--TWRI Book 3, Chapter A20. 1993. 38 pages.

Streamn-gaging cableways, by C. Russell Wagner: USGS--TWRI Book 3, Chapter A21. 1995. 56 pages.

Agquifer-test design, observation, and data analysis, by R W. Stallman: USGS--TWRI Book 3, Chapter
B1. 1971. 26 pages.

Introduction to ground-water hydraulics, a programed text for self-instruction, by G.D. Bennett:
USGS--TWRI Book 3, Chapter B2. 1976. 172 pages.

Type curves for selected problems of flow to wells in confined aquifers, by J.E. Reed: USGS--TWRI
Book 3, Chapter B3. 1980. 106 pages.

Regression modeling of ground-water flow, by R.L. Cooley and R.L. Naff: USGS--TWRI Book 3,
Chapter B4. 1990. 232 pages.

Supplement 1. Regression modeling of ground-water flow - Modifications to the computer code for
nonlinear regression solution of steady-state ground-water flow problems, by R\L. Cooley: USGS--
TWRI Book 3, Chapter B4, 1993. 8 pages.

Definition of boundary and initial conditions in the analysis of saturated ground-water flow systems--An
introduction, by O.L. Franke, T.E. Reilly, and G.D. Bennett: USGS--TWRI Book 3, Chapter B5. 1987.
15 pages.

The principle of superposition and its application in ground-water hydraulics, by T.E. Reilly, O.L.
Franke, and G.D. Bennett: USGS--TWRI Book 3, Chapter B6. 1987. 28 pages.

Analytical solutions for one-, two-, and three-dimensional solute transport in ground-water systems with
uniform flow, by EJ. Wexler: USGS--TWRI Book 3, Chapter B7, 1992. 190 pages.
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PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS--Continued

Fluvial sediment concepts, by H.P. Guy: USGS--TWRI Book 3, Chapter C1. 1970. 55 pages.

Field methods for measurement of fluvial sediment, by H.P. Guy and V.W. Norman: USGS--TWRI Book
3, Chapter C2. 1970. 59 pages.

Computation of fluvial-sediment discharge, by George Porterfield: USGS--TWRI Book 3, Chapter C3.
1972. 66 pages.

Some statistical tools in hydrology, by H.C. Riggs: USGS--TWRI Book 4, Chapter Al. 1968. 39 pages.
Frequency curves, by H.C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968. 15 pages.
Low-flow investigations, by H.C. Riggs: USGS--TWRI Book 4, Chapter B1. 1972, 18 pages.

Storage analyses for water supply, by H.C. Riggs and C.H. Hardison: USGS--TWRI Book 4, Chapter
B2. 1973, 20 pages.

Regional analyses of streamflow characteristics, by H.C. Riggs: USGS--TWRI Book 4, Chapter B3,
1973. 15 pages.

Computation of rate and volume of streamn depletion by wells, by C.T. Jenkins: USGS--TWRI Book 4,
Chapter D1. 1970, 17 pages.

Methods for determination of inorganic substances in water and fluvial sediments, by M.J. Fishman and
L.C. Friedman, editors: USGS--TWRI Book 5, Chapter Al. 1989. 545 pages.

Determination of minor elements in water by emission spectroscopy, by P.R. Barnett and E.C. Mallory,
Jr.: USGS--TWRI Book 5, Chapter A2. 1971. 31 pages.

Methods for the determination of organic substances in water and Sfluvial sediments, edited by RL,
Wershaw, M.J. Fishman, R.R. Grabbe, and L.E, Lowe: USGS--TWRI Book 5, Chapter A3. 1987, 80

pages.

Methods for collection and analysis of aquatic biological and microbiological samples, by L.J. Britton
and P.E. Greeson, editors: USGS--TWRI Book 5, Chapter Ad. 1989, 363 pages.

Methods for determination of radioactive substances in water and fluvial sediments, by 1..L. Thatcher,
V.J. Janzer, and K.W. Edwards: USGS--TWRI Book 5, Chapter A5. 1977, 95 pages.

Quality assurance practices for the chemical and biological analyses of water and fluvial sediments, by
L.C. Friedman and D.E. Erdmann: USGS--TWRI Book 5, Chapter A6. 1982, 181 pages,

Laboratory theory and methods for sediment analysis, by H.P. Guy: USGS--TWRI Book 5, Chapter C1.
1969, 58 pages.

A modular three-dimensional finite-difference ground-water flow model, by M.G. McDonald and A.W.
Harbaugh: USGS--TWRI Book 6, Chapter A1, 1988. 586 pages.

Documentation of a computer program to simulate aquifer-system compaction using the modular finite-
difference ground-water flow model, by S.A. Leake and D.E. Prudic: USGS--TWRI Book 6, Chapter
A2, 1991. 68 pages.

A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problems,
Part I: Model Description and User's Manual, by 1..J. Torak: USGS--TWRI Book 6, Chapter A3. 1993,
136 pages

A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problents,
Part 2: Derivation of finite-element equations and comparisons with analytical solutions, by R.L.
Cooley: USGS--TWRI Book 6, Chapter A4, 1992, 108 pages.

A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problens,
Part 3: Design philosophy and programming details, by L.J. Torak: USGS--TWRI Book 6, Chapter AS,
1993, 243 pages.
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PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS--Continued

A coupled surface-water and ground-water flow model (MODBRANCH) for simulation of stream-
aquifer interaction, by Eric D. Swain and Bliezer I. Wexler. 1995, 125 pages.

Finite difference model for aquifer simulation in two dimensions with results of numerical experiments,
by P.C. Trescott, G.F. Pinder, and S.P. Larson: USGS--TWRI Book 7, Chapter CI, 1976, 116 pages.

Computer model of two-dimensional solute transport and dispérsion in ground water, by L.F. Konikow
and 1.D. Bredehoeft: USGS--TWRI Book 7, Chapter C2. 1978. 90 pages.

A model for simulation of flow in singular and interconnected channels, by R.W. Schaffranek, R.A.
Baltzer, and D.E. Goldberg: USGS--TWRI Book 7, Chapter C3. 1981. 110 pages.

Methods of measuring water levels in deep wells, by M.S. Garber and F.C. Koopman: USGS--TWRI
Book 8, Chapter Al. 1968. 23 pages.

Installation and service manual for U.S. Geological Survey manometers, by 1.D. Craig: USGS--TWRI
Book 8, Chapter A2, 1983. 57 pages.

Calibration and maintenance of vertical-axis type current meters, by G.F. Smoot and C.E, Novak:
USGS--TWRI Book 8, Chapter B2, 1968. 15 pages,

27
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HAWAIL, ISLAND OF KAUAI
16010000 KAWAIKOI STREAM NEAR WAIMEA

LOCATION.--Lat 22°08°09 ] long 159°37'22  Hydrologic Unit 20070000, on left bank 0.2 mi upstream from Kokee-Mohihi Road crossing, 2.5
mi east of Kokee Lodge, and 12.5 mi north of Waimea.

DRAINAGE AREA .--3.95 mi2,

PERIOD OF RECORD.--April 1909 to Octeber 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,

REVISED RECORDS.--WSP 555: 192021, WSP 1185: 1914-17(M), 1920-38(M), 1940-43(M), 1947(M). WSP 1719: 1912, 1921-25, 1927-32,
1936. WSP 2137: Drainage area.

GAGE.--Water-stage recorder and concrete control. Elevation of gage is 3,420 ft above mean sea level, by barometer. Prior to May 26, 1910,
nonrecording gage at site 300 ft downstream at different datum.

REMARKS.--Records good. No diversion upstream.,
AVERAGE DISCHARGE.—-79 years {water years 1912, 1914, 1920-96), 34.2 f’/s (24,790 acre-ftfyr).

EXTREMES FOli PERIOD OF RECORD.--Maximum discharge, 11,300 /s, January 13, 1967, gage height, 15,33 fi, from rating curve extended
above 470 it°/s on basis of slope-arca measurements at gage heights 12,12 ft and 13.43 f; minimum, 1.14 fi¥s, September 21, 22, 1953,

EXTREMES FOR CURRENT YEAR.--Peak discharge greater than base discharge of 2,100 f%s and maximum *»

Discharge Gage height Discharge  Gage height

Date Time () () Date Time (@35 )
Nov, 03 1230 *4,030 *10.04 Mar. 03 0500 2,260 7.97
Jan. 18 0400 3,580 9.55 Jun, 30 0800 2,940 8.81

Minimum discharge, 2.5 ft’fs, June 5, 6.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1995 TO SEPTEMBER 1996
DAILY MFEAN VALUES

DAY [sleyy Hov DEC JAN FEB HAR APR MY JUN JUL AUG SEP

1 24 21 14 34 19 is 10 8,9 3.3 26 T.6 27

2 9.1 14 14 20 23 72 9.6 5.2 3.0 25 5.5 16
3 6.5 757 12 15 17 439 8,7 5.3 2.8 19 1.9 5.8
4 7.6 76 15 14 14 316 a.1 5.8 2.8 29 4.7 5.5
5 9.8 26 15 16 13 69 7.5 5.7 2.8 27 4.9 4.6

13 26 18 11 13 12 43 6.9 5.0 2.6 13 11 15

7 a4 15 10 11 15 28 6.5 5.2 117 10 7.7 121

8 181 12 9.7 9.6 13 22 6.3 42 69 10 5.9 26

9 53 289 8.3 281 11 ig 6.1 290 55 9.3 4.7 12
10 16 61 8.7 43 54 16 5.8 7.7 22 7.8 4.8 6.7

i1 12 22 8.1 1e 14 14 5.9 5.8 10 7.0 31 21

12 10 16 8.8 14 11 13 6.6 4.9 6.7 8.4 42 55

13 9.1 60 23 12 9.5 42 6.1 4.5 14 14 10 49

14 7.5 20 31 11 63 18 7.1 1.2 is 7.8 6.1 10
15 5.6 14 9.8 10 96 12 6.1 4.0 7.1 11 4.9 6.5
16 5.9 12 7.7 9.4 412 11 5.2 7.3 5.4 285 4.4 5.1
17 5.4 11 7.2 150 17 10 5.0 5.2 5.6 22 4.1 4.5
18 5.2 10 6.7 623 13 10 11 3.9 x 79 3.9 4.2
19 5.3 14 6.3 32 12 9.8 138 3.7 26 40 3.8 4.3
20 6.1 39 6.0 36 13 i3 25 3.5 13 35 3.6 4.0
21 7.4 13 5.8 21 20 44 9.6 3.5 11 24 3.5 3.7
22 5.9 9.8 5.7 15 34 35 7.0 3.4 7.7 12 3.5 3.5
23 9.6 9.0 5.6 14 21 52 6.0 3.3 21 9.2 3.5 3.3
24 7.3 8.3 5.4 48 12 30 5.5 3.3 158 8.1 3.5 3.2
25 9.8 43 282 146 24 25 5.4 3.3 43 7.2 3.3 3.1
26 i1 181 37 33 26 18 5.2 3.2 13 6.8 3.2 3.0
27 13 128 12 130 251 i3 5.1 3.0 9.4 5.5 3.1 2.9
28 a9 37 9.2 54 73 11 4.9 3.9 42 7.0 2.9 2.8
29 61 19 8.3 19 21 43 17 6.7 51 6.4 2,% 2.8
30 115 15 246 119 - 36 34 4.5 306 5.5 3.2 3.3
31 95 -— 150 24 -—- 13 ——— 3.8 --- 5.8 3.8 --=
TOTAL 935.1 1970.1 1000.3 2036.0 963.5 1511.8 391.2 200.7 1123.90 531.8 212.0 435.8
HEANH 30.2 65.7 32.3 §5.7 33.2 48.8 13.0 6.47 37.4 17.2 6.84 14.5
HAX 181 157 282 623 251 439 138 42 306 79 42 121
MIN 5.2 8.3 5.4 9.4 2.5 9.8 4.9 3.0 2,8 5.5 2.9 2,8
AC-FT 1850 3910 1980 4040 1910 3000 776 398 2230 1050 42t 854

STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1911 - 1996, BY WATER YEAR {WY)

MEAH 21,5 3.7 53.4 53.4 42.0 49.1 44.9 26.8 16.% 23.5 21.8 14.8
HAX 60.3 170 176 343 165 152 115 86.2 58.7 94.7 195 58.1
{wy) 1917 1929 1968 1521 19856 1951 1980 1927 1978 1989 1850 1592
MIN 3.34 4.16 11.9 3.23 4.26 6.15 5.74 3.38 1.58 5,18 2.54 1.8¢6

(WY 1985 1964 1923 1345 1945 1926 1892 1966 1951 1922 1384 1953




SIMMARY STATISTICS

ANNUAL TOTAL

AMNUAL MEAN

HIGHEST ANNUAL MEAR
LOWEST ANNUAL MEAN
HIGHEST DAILY MEAN
LOWEST DAILY MEAN
ANNUAL SEVEM-DAY MINIMUM
AMMUAL RUHOFF (AC-FT)
10 PERCENWT EXCEEDS
50 PERCENT EXCEEDS
90 FERCENT EXCEEDS

FOR 1995 CALENDAR YEAR

9737.0
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3.4
3.9
19310
&0
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4.5

HAWAIL, ISLAND OF KAUAL
16010000 KAWATKOI STREAM NEAR WAIMEA--Continued
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HAWALIL, ISLAND OF KAUAI
16015000 WAIALAE STREAM AT ALTITUDE 3,820 FT, NEAR WAIMEA

LOCATION.--Lat 22°05'20 long 159°34'18 7/ Hydrologic Unit 20070000, on left bank 5.0 mi nodheast of mouth, 6.4 mi southeast of Kokee
Lodge, and 11 mi norheast of Waimea,

DRAINAGE AREA.--1,79 miZ,

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 ft
near Waimea,

REYISED RECORDS.--WSP 1937- 1921, 1922-32(M), 1953(M), 1954, WSP 2137: Drainage area.
GAGE.--Water-stage recorder. Elevation of gage Is 3,820 ft above mean sea level, from topographic map,
REMARKS --Records good, No diversion upstream,

AVERAGE DISCHARGE.--55 years (waler years 192]-31, 1953-96), 21.5 R%s (15,600 acre-[t/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,530 A%s, Janvary 16, 1921, gage height, B.44 f, from rating curve extended
above 1,100 R/ on basis of slope-area measurement at gage height 4.60 ft; minimum, 0.99 ft3/z, May 17, 18, May 30 to June 2, 1966.

EXTREMES FOR CURRENT YEAR.--Peak discharge greater than base discharge of 1,300 %5 and maximom *)

Discharge Gage height Discharge  Gage height

Date Time Date Time

(0’) () %s) (m
Nov. 03 1200 *3,550 *1.50 Jun. 30 0830 2,930 6.78
Nov. 09 1130 1,540 4,92

Minimum discharge, 2.1 f%s, June 6.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1995 TO SEPTEMBER 19%§
DAILY MEAN VALUES

DAY acr ROV DEC JAN FEB MAR APR HAY JUr JUL AlG SEP
1 58 11 8.7 11 7.6 8.5 14 3.1 2.8 19 4.3 21
2 15 34 8.7 5,9 6.1 73 5.6 2,7 2.5 14 3.9 21
3 3.0 572 5.6 5.3 5.1 15¢9 4.0 2.7 2.4 16 3.6 13
4 7.2 41 33 7.3 4.4 93 3.3 2.7 2.3 55 3.5 13
5 13 13 12 8.4 4.1 23 2.9 2,6 2.3 24 4.2 4.9
& 32 8.6 8.7 5.5 3.9 14 2.8 2.5 2.2 g.8 5.5 4.5
7 i 26 6,6 7.1 4.3 6.9 9.8 2.7 2.6 a.8 6.9 5.2 207
] 151 5.5 8.2 3.8 7.7 7.5 2.7 2.6 16 5.8 4.3 47
g 25 477 8.4 44 6.2 6.2 2.7 2.6 9.8 5.2 3.4 11
10 12 51 5.4 35 7.2 5.4 2.6 2.5 6.2 4.5 3.2 7.3
11 9.8 13 1.4 8.1 5.7 4.8 4.1 2.5 4.9 4.0 i1 23
12 13 8.8 4.0 5.5 4.1 4.5 7.7 2.4 4¢ 5.3 21 24
13 9.9 8.6 4.7 4.5 3.5 11 3.9 2.4 32 6.7 €.¢ 23
14 7.6 7.4 19 4.0 6.2 11 3.0 2.4 14 1.7 3.7 7.4
15 5.4 5.6 5.3 3.8 23 5.4 2.8 2.4 5.3 5.6 3.1 4.9
16 4.4 4.7 4.0 3.4 17 4.3 2.7 2.4 4.4 36 2.8 3.9
17 3.9 4.1 3.6 3.5 6.4 3.9 2.7 2.3 17 49 2.7 3.5
18 4.1 3.8 3.3 12 4.6 3.8 3.0 2.3 a3 33 2.6 8.0
19 5.1 3.5 3.1 7.5 4.0 3.6 a4 2.3 25 33 2.5 7.0
20 12 3.5 3.0 el 4.1 3.5 13 2.3 19 25 2,5 5.7
21 25 3.1 2.% 15 5.4 3.8 5.3 2.3 i8 8.8 2.4 5.8
22 1¢ 3.0 2.8 8.5 27 5.3 3.4 2,3 7.7 26 2.4 3.9
23 9.2 3.0 2,8 6.3 20 16 2,9 2.3 8.5 46 2.4 . 3.1
24 6.6 2.7 2.8 20 36 11 2.7 2.3 54 3¢ 2.4 2,7
25 10 1&9 10 101 219 11 2.7 2.4 33 17 2.4 2.6
26 28 270 12 81 208 €.5 2.7 3.0 9.4 12 2.4 2,5
27 9.0 99 4.4 21 179 4.3 2.7 2.6 6.0 15 2.3 2.5
28 7.8 22 3.3 22 37 3.7 3.0 4.9 5.1 20 2.3 2.4
2% 20 11 8.0 9.5 13 3.4 3.1 4.8 11 7.6 2.3 2,4
30 21 8.3 245 16 - 3.5 3.0 7.1 3317 5.4 2.7 2.4
31 33 ~—= 61 18 -—- 3.6 —w— 4.1 --- 4.8 5.6 -~
TOTAL 603.1 1873.8 516.2 583.1 ees.2 527.3 202.7 88.4 795.6 555.1 128.6 490.4
HEAN 19.5 52,5 16.7 18.8 30.5 17.0 6.76 2,85 26,5 17.8 4.15 16.3
MAX 151 572 245 101 219 15% 84 7.1 337 55 21 207
HIN 3.9 2.7 2,8 3.4 3.5 3.4 2.6 2.3 2.2 4.0 2.3 2.4
AC-FT 1200 3720 1020 1160 1750 1950 402 175 1580 1100 255 973
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1920 - 1996, BY WATER YEAR (W)
MEAN 15.8 32.9 33,9 33.6 a7.5 28.1 24.1 13.2 9.83 15.4 12.6 11.2
MAX 52.1 89,2 106 166 155 106 92.4 44.1 39.4 58.0 44.9 56.0
(WY} 1395 1968 1368 1921 1356 1982 1574 1527 1978 1989 1959 1922
MIN 2.49 5.58 4.18 4.48 2.44 2.15 1.87 1.81 1.89 2,56 2.86 1.67

(WY ) 1927 1327 1923 1966 1983 1226 1966 1366 1975 1984 1952 15975
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HAWAIL ISLAND OF KAUAI
16019000 WAIALAE STREAM AT ALTITUDE 3,820 FT, NEAR WAIMEA--Continued

SUMHARY STATISTICS FOR 1995 CALENDAR YEAR FOR 1996 WATER YBAR WATER YEARS 1920 - 1996

ANNUAL TOTAL 7101.2 7247.5

ANNUAL MERN 19.5 19.8 21.5

HIGHEST ANNUAL MEAN 40.9 1982
LOWEST ANNUAL MEAN 8.94 1926
HIGHBST DAILY MEAN 572 Nov 3 572 Novr 3 1440 pac 1 1957
LOWEST DAILY MEAN 2.3 Jul 2 2.2 Jun 6 .99 Hay 17 1966
ANHUAL SEVEN-DAY WINIHUH 2.5 Jun 26 2.3 Hay 17 1.1 May 26 1966
ANNUAL RUHOEF {AC-FT) 14050 14380 15570

10 PERCENT EXCERDS 34 33 45

50 PERCENT EXCEEDS 6.6 5.6 6.6

90 PERCENT EXCEEDS 2.8 2.5 2.5
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HAWATL, ISLAND OF KAUAL
16019000 WAIALAE STREAM AT ALTITUDE 3,820 FT, NEAR WAIMEA--Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1972 to current year.
REMARKS.--Quality-of-water samples obtained at the gage.

DATE

HOV
30...

26..,
JUL
08...

DATE

HOV
30...

26...
JUL
09...

WATER-QUALITY DATA, WATER YEAR OCTOBER 1995 TO SEPVEMBER 1996

DIs- PH
CHARGE, SPE- WATER HARD- MAGHE-
INST. CIFIC ¥HOLE HESS CALCIUM SIUM, SODIUM,
CUBIC COR- FIELD TEHPER- TEMPER- TCTAL DI15- DIS~ D1s-
FEET pbct- {STAND- ATURE ATURE {(MG/L SOLVED SOLVED SOQLVED
TIME PER ANCE ARD AIR WATER AS (MO/L {MG/L (HG/L S0DIUM
SECOND  (US/CM) UNITS} (DEG ¢} (DEG C} CACO3) AS CA) AS MG) AS HA) PERCENT
1020 8.6 26 S.% 18,5 16.0 4 0.56 0.58 3.2 63
1020 7.1 32 6.1 13.5 il.5 3 0.86 0.585 3.5 55
1015 5.3 27 5.5 20.0 18.0 4 0.59 0.63 3.1 61
SQLIDS,
SODItM FOTAS~ ALKA- CHLO- FLUOQ- SILICA, SUM OF S0LIDS, MANGA-~
AD- SIUM, LINITY SULFATE RIDE, RIDE, PIS- CONSTI~ DIsS- IRON, KESE,
SORP- DIg- LAB DIS- DIS- DI1s- SOLVED TUENTS, SOLVED DIS- DIs-
TICH SOLVED {MG/L S0LVED SOLVED SOLVED {MG/1, DIs- {TOHS SOLVED SOLVED
RATIO {(MG/L AS {MG/L, (MG/L (MG/L AS SOLVED PER {UG/L (UG/L
AS X} CACQ3) AS 504) AS CL) AS F) 5102} {MG/L} AC-FT) AS FE) AS MM}
0.7 0.20 2.5 0.50 5.0 <0.10 5.6 17 0.02 220 2.0
0.6 0.20 3.4 0.50 7.0 <0,10 3.8 1% 0.03 290 2.0
0.7 0.20 3.1 0.40 5.0 <0.10 5.2 18 0.02 250 2.0
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HAWAIL ISLAND OF KAUAI
16031000 WAIMEA RIVER NEAR WAIMEA

(National stream-quality accounting network station)

LOCATION.--Lat 21°59°02 % long 159°34'47”, Hydrotogic Unit 20070000, on right bank 1.3 mi upstreamn from Makaweli River and 1.9 mi north
of Waimea Post Office.

DRAINAGE AREA.--57.8 miZ,

PERIOD OF RECORD.--July 1910 to June 1918, July to October 1919, November 1943 to September 1968, October 1969 to September 1972
{discontinued as a continuous-recerd station, converted to a crest-stage partial-record station October 1972 to April 1975), May 1975 to current
year {discontinued).

REVESED RECORDS.--WSP 1937: 1921, 1922-32(M), 1953(M), 1954. WSP 2137: Drainage area.

GAGE --Water-stage recorder. Datum of gege s 20.0 ft above mean sea level (Department of Water, County of Kauai benchmark). Priorto Qctober
5, 1911, nonrecording gage at site 1.0 mi downstream at different datum, October 5, 1911 to October 31, {919, nonrecording gage at present
site at different datum.

REMARKS.--Records good except for estimated discharges which are fair. Several upstream diversions for power and irrigation,
AVERAGE DISCHARGE.--55 years (water years 1911-17, 1945-68, 1970-72, 1976-96), 124 nd/s (90,010 acre-fifyr).

EXTREMES FOR FERIOD OF RECORD.--Maximum discharge, 37,100 ft'/s, February 7, 1949, gage height, 19.3 fi, from rating curve extended
above 5,200 ft*/s on basis of slope-area measurements at gage heights 10.28 fiand 18.7 f1; practically no flow oceasionally owing to upsiream
diversions.

EXTREMES OUTSIDE gERlOD OF RECORD.--Flood of April 19, !9]4, which destroyed the station reached a stage of 19.05 1, from floodmarks,
discharge, 29,100 ft*/s, from rating curve extended above 2,200 It*/s on basis of slope-area measurement at gage heights 19,05 f1.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 8,700 ft¥s and maximum *):
Discharge Gage height Date Time Discharge  Gage height

(fts) (i) (f34s) (i)
Nov. 03 1300 26,600 *18.48 Nov. 09 1345 16,000 1536

Minimum discharge, 4.7 /s, August 21, 26-30,

Date Time

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1995 TO SEPTEMBER 1996
DAILY MEAN VALUES

DhY ocT KoV DEC JAN FEB MAR AFPR MAY JUN JUL AUG SEP

1 453 &4 141 204 143 i10 21 12 8.7 149 8.2 15

2 48 35 127 131 120 214 38 10 7.8 86 8.0 119

3 1 3340 106 98 104 1630 20 g.0 7.7 102 7.6 31

4 24 616 223 &9 93 1820 15 7.5 8.0 76 7.5 26

3 22 148 158 100 93 540 14 7.2 7.9 129 7.6 17

§ a5 155 12} &0 86 320 12 7.0 7.5 51 9.1 11

7 L] 82 101 62 100 223 11 7.8 20 31 11 579

8 672 56 g 51 103 168 i0 8.1 93 16 8.4 176

g 221 3730 95 341 91 14s 8.9 17 80 13 8.3 78

10 59 775 7¢ 703 144 129 9.3 5.4 96 L6 7.2 28

11 37 203 72 1590 10t 100 9.6 7.4 24 14 9.2 20

12 a0 140 60 103 82 75 i5 6.7 42 10 72 82

13 a0 137 57 73 76 ag 15 6.5 125 12 38 107

id 23 99 110 63 103 123 10 6.2 118 14 11 38

15 18 77 73 57 178 73 9.5 5.2 38 9.4 8.3 15

16 16 68 45 52 217 59 5.5 6.6 21 52 6.9 10
17 15 50 i1 49 a2 52 2.3 6.4 12 93 §.3 9.8
18 15 50 39 804 55 44 5.2 6.0 inm &3 6.2 8.7

19 15 48 37 155 49 41 213 5.9 139 120 6.0 17

20 15 54 38 235 45 40 92 6.3 50 85 5.8 13

21 33 55 34 146 40 52 36 7.7 45 kL] 5.7 12

22 39 55 a2 a5 70 &0 13 8.2 32 17 6.3 11
23 21 55 32 54 a5 111 2.8 7.8 15 66 6.0 8.2
24 23 52 3l 113 94 98 9.2 6.8 153 61 5.9 7.3
25 17 533 257 539 389 83 9.2 6.8 193 50 5.8 7.5
26 52 2040 204 474 581 54 9.0 7.6 52 32 5.7 7.6
27 53 1580 57 279 1020 36 9.2 8,2 23 16 5.5 7.3
28 26 407 37 gl 456 27 9.0 7.5 16 54 5.4 7.3
22 150 218 33 168 152 22 10 12 40 24 5.5 8.2
30 98 157 1320 310 -—- 4 16 9.5 1320 11 5.5 9.9
31 264 ——— 758 346 - 28 ——— 11 --- 9.0 9.9 -
TOTAL 2643 14709 4617 §505 4956 §725 682.7 251.4 2965.6 1541.4 320.8 1486.8
MEAN 85.1 490 149 210 171 217 22.8 8.11 948.9 49.7 10.3 49.6
HAX 672 3940 132¢ 804 1020 1820 213 17 1320 149 72 579
HIN 15 35 31 49 40 22 9.0 5.9 7.5 9.0 5.4 7.3
AC-FT 5240 29180 9160 12900 9830 13340 1350 49¢% 5880 3050 616 2950

STATISTICS OF MONTHLY MEAM DATA FOR WATER YEARS 1910 - 1995, BY WATER YEAR (WY)

MEAN &67.7 185 220 255 183 209 138 61.4 27.8 42,9 57.9 34.7
HAY EE:AS 1632 1285 1639 296 1113 589 244 125 423 1453 294
(WY} 1995 1914 1968 1916 1956 1951 1518 1965 1978 1939 1950 1914
HIN 2,79 8,94 8.39 2.28 2.97 1.80 1.60 .95 1.02 2.54 .000 1.13

(WY} 1350 1945 1977 1945 1978 1915 1966 1965 1912 1953 1511 1949




SUMMARY STATISTICS

ANNUAL TOTAL
ANNUAL MERN

LOWEST ANNUAL HEAN
HIGHEST DAILY HEAN

LOWEST DAILY HEAN

10 PERCENT EXCEEDS
50 PERCENT EXACEEDS
90 PERCEHT EXCEEDS

DISCHARGE, IN CUBIC FEET PER SECOND

FOR 1995 CALENDAR YEAR FOR 1996 WATER YEAR WATER YEARS 1910 - 1996
39977.4 47403.7
ile 130 124
HIGHEST ANNUAL HEAN 297 1962
24.1 1984
3940 Hov 3 3940 Hov 3 17300 Aug 16 1950
8.3 Jan 22 5.4  hug 28 .00 Jun 12 1911
ANNUAL SEVEN-DAY MINIMUM 8.7 dJan 19 5.6 Bhug 24 .00 Jun §6 1911
ANNUAL RUNOFF (AC-FT} 79300 94030 90010
201 222 249
29 a1 18
12 7.5 2.2
C T | T T T T T ] T .
[ 1 | | 1 1 ! 1 I 1 ]
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HAWAIL, ISLAND OF KAUAI
16036000 MAKAWELI RIVER NEAR WAIMEA

LOCATION.--Lat 21°58"31 *; long 159°38'55 %/ Hydrologic Unit 20070000, on left bank 0.7 mi upsteeam from mouth, and 1.9 mi northeast of
Waimea.

DRAINAGE AREA.--26.0 miZ,

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

REVISED RECORDS.--WSP 2137; Drainage area.
GAGE.--Walter-stage recorder. Datum of gage is 18.2 ft above mean sea lovel (by stadia survey). Prior to June 16, 1959, at datum 1.00 fi higher,

REMARKS..-Records good, except for periods of estimated discharges which are paor. Olokele ditch diverts all low flow from the headwaters of
the Olokele River 9 mi upstrear for irrigation in vicinity of Makaweli. A § R/s capacity ditch diverts water 0.1 mi upstream of station for
imrigation of taro in the vicinity of the station.

AVERAGE DISCHARGE.--53 years (water years 1944-96), 87.1 s 63,10 acre-ft/yr).

EXTREMES FOR I;ERIOD OF RECORD.--Maximum discharge, 26,000 {t'/s, January 31, 1975, gage height, 15.51 ft, from rating curve extended
above 3,200 fi°/s on basis of slope-area measurement at gage height 10.65 fi; minimum, 3.15 ft°/s, July 19, 1951.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 4,700 ft¥/s: and maximum *y

Discharge Gage height Discharge  Gage height

Date Time (f3/s) (v Date Time &) o
Nov, 03 1300 *21,500 *13.80 Feb. 27 1130 5,480 2.08
Nov. 09 1200 13,700 11,98 Jun. 30 0830 17,300 12,88

Minimum discharge, 9.3 0%, August 24,

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1995 TO SEPTEMBER 19968
DAILY MEBAN VALUES

DAY ocT Hov DEC JAN FEB MAR APR HAY JUN JuL AUG SEP
1 441 24 24 92 52 118 167 13 12 198 17 40

2 198 28 71 52 53 319 30 13 11 85 17 57

3 115 e2Q00 61 61 50 646 21 13 11 71 17 32

4 56 o250 304 59 46 4138 20 13 11 99 25 31

5 44 e80 146 58 36 138 19 13 11 91 20 17

§ 97 ef0 144 49 29 26 18 11 11 36 1e 16

7 94 245 L] 40 50 74 ia 13 24 25 17 647

-] 413 efo 95 34 46 51 18 13 k1] 24 15 227

g 178 e2500 80 89 48 54 17 13 23 21 15 LT3
10 120 a3 61 224 55 50 17 13 18 20 17 27
11 102 2120 58 64 41 46 57 13 is 19 36 50
12 69 edd 5% 43 31 43 35 13 68 28 a9 50
13 46 abd 77 38 29 78 19 13 a7 2¢ 19 71
14 34 €52 83 35 29 53 17 12 50 18 15 24
15 29 add 41 33 40 46 17 12 21 27 14 15
16 27 a39 37 30 39 36 1g 12 29 59 13 17
17 30 e35 35 19 27 33 16 i2 42 79 12 21
18 27 a50 EL] 25 25 32 40 12 158 59 12 46
19 22 €32 32 40 24 31 218 13 76 70 12 23
20 52 e2d 30 334 24 29 50 12 57 53 12 23
21 52 a26 29 137 24 27 18 12 58 25 12 24
22 28 27 29 116 1] 27 15 12 25 53 14 15
23 34 27 30 39 §7 28 14 i2 13 82 13 14
24 1% 26 28 92 162 27 13 13 71 69 12 14
25 28 549 32 jed 2319 27 13 42 104 41 11 13
26 103 1250 43 422 904 25 14 16 34 40 10 13
27 25 760 23 Jod 1110 24 19 15 19 83 10 13
28 20 221 2% i78 286 23 14 a5 23 83 10 13
29 30 iz2 37 95 149 22 16 22 33 45 10 14
30 26 100 483 79 -— 26 14 21 2000 21 10 is
3l 47 - 226 93 ——- 21 —-- 14 - 18 25 -—=
TOTAL 2616 9019 2635 3375 4491 2709 980 468 3165 1673 548 1692
MEAN 84.4 301 85.0 109 155 87.4 3z2.7 15.1 105 54.90 17.7 56.4
MAX 441 2500 483 422 1110 646 218 42 2000 158 89 647
HIN 19 24 28 19 24 21 13 12 11 18 10 13
AC-FT 5190 17890 5230 6690 891¢ 537¢ 1940 928 6280 3320 1080 3360

e Estimated

STATISTICS OF MONTHLY MEAN DATA POR WATER YEARS 1943 - 1996, BY WATER YEAR (WY)

HEAH 60.6 127 143 132 118 131 95.9 57.2 38.3 53,2 52.5 37.6
MAX 31 491 577 441 774 609 419 283 105 222 328 204
(WY 1995 1991 1993 1982 1956 1982 1963 1965 1996 1989 1850 1994
MIN 11.7 15.2 18.0 9.49 12.9 10.5 11,6 15.1 g.56 10.0 4.2 9.54

{WY) 1960 1951 1977 1945 1978 1959 1992 1996 1951 1984 1944 1962
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HAWAIIL, ISLAND OF KAUAI
16036000 MAKAWELI RIVER NEAR WAIMEA--Continued

SUMMARY STATLSTICS POR 1995 CALENDAR YEAR FOR 1996 WATER YEAR WATER YEARS 1943 - 1996

AMNUAL TOTAL 29653 33371

AMNUAL MEAN Bl.2 91.2 B87.1

HIQHEST ANNUAL MERH 204 1982

LOWEST ANNUAL MEAN 31.1 1984

HIGHEST DAILY MEAN 2500 Nov 9 2500 Nov 9 5170 pec 1 1957

LOWEST DAILY MEAN 13 sep ¢ 10 Aug 26 4.1 Jul 19 1951

ANNUAL SEVEN-DAY MINIMUM 13 sep 9 10 pug 24 5.7 Oct 21 1944

ANNUAL RUNOFF {(AC-FT) 58820 66190 63110

10 PERCENT EXCEEDS 130 152 171

50 PERCE