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PREFACE

This annual hydrologic data report of Puerto Rico and the U.S. Virgin Islands 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 networksin each
state, Puerto Rico, the U.S. Virgin Islands, and the other Trust Territories. 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.

Thereport isthe culmination of aconcerted effort by dedicated personnel of the U.S. Geological Survey, Water Resources
Division, 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 the U.S. Geological Survey policy and established guidelines, the following personnel contributed significantly to the
collection, processing and tabulations of the data:

José M. Agis Rafael Pefia-Cortez
George Arroyo Ronald T. Richards
Gregory Cherry Carlos C. Rodriguez
Iris M. Concepcidn Julio A. Rodriguez
Israel Cruz Miguel Rodriguez
Angel G. Ferrer Rafael M. Rodriguez
Robert Fitzhugh José René Sanchez
Wilfredo Garcia Luis Santiago-Rivera
Hector Guardiola Carlos Santos
Evelyn S. Guevara Luis Soler

Senén Guzmén-Rios Angel Torres

Felipe Hernandez James Torres
Sandra Lagares José A. Torres

José Merced Ahmed Valencia
Carlos Narvaez LuisVega

Victoria Nufiez

Francisco Maldonado prepared the illustrations and Evelyn S. Guevara typed the text of the report and was mainly
responsible for the assemble of the book using Automated Annual Report (AAR) Scripts for Surface Water Discharge and Water
Quality Stations.

Thisreport was prepared in cooperation with agencies of the Commonwealth of Puerto Rico, the Government of the U.S.
Virgin Islands, and with other federal agencies under the general supervision of Rafael W. Rodriguez, District Chief, Caribbean
District, San Juan, Puerto Rico.
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SURFACE-WATER AND WATER-QUALITY STATIONS, IN DOWNSTREAM ORDER,
FOR WHICH RECORDS ARE PUBLISHED IN THISVOLUME

(Letter after station name designates type of data:
(d) discharge, (c) chemical, (b) biological, (s) sediment, (p) pesticide, (€) elevation, gage heights)
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SURFACE-WATER AND WATER-QUALITY STATIONS, IN DOWNSTREAM ORDER,
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171
173
175
177

179
180
186
188
190

194

195

198

200
202
208
214
216
222
228
235
241
247
249
255

257
262
268
274
276
282

289
291

294
296
300

302
308



SURFACE-WATER AND WATER-QUALITY STATIONS, IN DOWNSTREAM ORDER,
FOR WHICH RECORDS ARE PUBLISHED IN THIS VOL UM E--Continued

Station number Page

RIO SABANA BASIN

Ri0 Sabana at Sahana (d) ..........coeeueeiiieieieeeeeee bbb 50067000 310
RIO FAJARDO BASIN

Rio Fajardo above Faardo (d,S).......cevrerrereerreereiresieieensiesee st 50070500 312

Rio Fajardo near Fajardo (0,C,0,0,9) -.vrvrvereirieiiriieer e 50071000 318

Rio Fajardo bel ow Faardo (C,1) ......cvevierieeierieeee e 50072500 324
RIO BLANCO BASIN

Quebrada Guaba near Naguabo (d) 50074950 326

Ri0 1cacos Near NagUEDO0 (0).....c.eovveueiirieieerireeieenesee ettt s 50075000 328
RIO HUMACAO BASIN

Ri0O HUMacao at Las PIedras (d) .......ccovurerrerireeeneresieieesesisesesesesiese s aesese e sesesessesesesessesesessesns 50081000 332

Rio Humacao at Highway 3 at HUMACa0 (C,0) ....evvveeiirrireieeee e 50082000 334
RIO GUAYANESBASIN

Ri0 GUAYENES 8t Y ADUCOR (C,0,0) .vvvvrverreeeeeseeessesseeseessseessesssesssesssss s sssessesssssssesssssssessssessnsens 50083500 335

Rio Guayanés above mouth at Playa de GUayanés (C,0) .......c.couvueerrrcinnineenenseessee e 50086500 337
RIO MAUNABO BASIN

Ri0O Maunabo @t Lizas () ....ccccvvveieiieeicieeseseecs ettt sn s 50090500 338

Rio Maunabo at Maunabo (C,1) .......ceoiirieiiriieese e 50091000 340
RIO CHICO BASIN

Ri0 Chico atf ProvidenCia (C,1) .........eeoeririeeerrieese ettt 50091800 341
RIO GRANDE DE PATILLASBASIN

Rio Grande de Patillas near Patillas (d,C,0) «....coueiveeriiieieeeee e 50092000 343

Lago Patillas at Damsite NEAr PatillaS (€) .......veverirerreriirrieeiriseeiese et 50093045 346
RIO SALINASBASIN

Rio Lapas near Rabo del BUEY (d) .......covueeiririeiieiieseeeseestee ettt 50100200 348

RioMajadaat LaPlena (d) ........ccceereeiiieiieieecsee sttt 50100450 350
RIO COAMO BASIN

(R {o R @ gl I @ o I (o ) RS 50106100 352

Ri0 Coamo NEar COBMO (C,10) ...euvuveeriiririeeeirie ettt 50106500 354
RIO DESCALABRADO BASIN

Rio Descalabrado near LOS LIAN0S (d)........ccueueueirueueieiiieieieieieieieieieie et issess e seieneeas 50108000 356
RIO JACAGUASBASIN

Rio ToaVacaabove Lago T0AVACA (0,S) ...viveveerermemeiririeieinesie st 50110900 358

Lago ToaVacaat Damsite near Villabha (€).........cccveivireeiiieiiiiceseisesce e 50111210 363

Lago Guayabal at Damsite near JUaNADIazZ (€).........cccveeereeiririeeieeeesee et 50111300 364

Rio Jacaguas at JUaNa DIazZ (d) .......ccecveriiieiiieieeisee ettt 50111500 365
10 INABON BASIN

Ri0 INabdn at Real ADGJO () ....c.curueuieiiiieieiiiieeieieee bbb 50112500 368
RIO BUCANA BASIN

Rio Bucana

Rio Cerrillos above Lago Cerrillos near PONCE (d).....c.vvvvrveeirerereeierinseiiisesie e 50113800 370

Lago Cerrillos at DamSite NEAr PONCE (€) .....covvveveirerieriiririeiiisisieese et 50113950 372

Rio Cerrillos near PONCE (0,C,0).....ccviiieirieisieieiseesee et 50114000 373

Rio Bucana at Highway 14 Bridge near PONCE (d) ........covvveeriivieieieesesiee et 50114390 377



SURFACE-WATER AND WATER-QUALITY STATIONS, IN DOWNSTREAM ORDER,
FOR WHICH RECORDS ARE PUBLISHED IN THIS VOL UM E--Continued

Station number Page
RIO PORTUGUES BASIN
RO POrtUGUES @ TIDES (0,S) -+ vveueerereierirteie ettt 50114900 379
Ri0 Portugués near PONCE (C,0) ......veuiriiieiiriier et e 50115000 385
Rio Potugués at Highway 14 near PONCE (d) .....c.eovrviveriiririeieririeeninesieiee s 50115900 387
RIO POMUGUES @t PONCE (C,10,) - vuvvevvririreieirisiseseisisesessssssssssssessssssssessssssesessssssssesssssssssssssssssssssssnns 50116200 389
RIO GUAYANILLA BASIN
Rio Guayanillanear Guayanilla (d) .........ccouoeereenrneirree e 50124200 391
Rio Guayanillaat Central RUFiNG (C,0,0) ..vvervreeeerirereirreer e 50124700 393
RIO YAUCO BASIN
Lago Lucchetti a DamSIte@ NEAr Y AUCO () -..veveuerueerueeeierieerieneeiesieeseesesseseeeseeseeseseeeseesseseseenees 50125780 395
RIO LOCOBASIN
Lago LOCO at DamSItE NEAN YAUCO (€) ...vvevererrreereiresieriesesieseeseseeiese st see e sesne 50128900 396
RI0 LOCO @ GUANICA (C,10,10) -+.veveeeiieriiiesie ettt 50129700 397
RIO GUANAJBO BASIN
Rio Guanagjibo at Highway 119 at San German (d) .......cccceverririeeseisieee et 50131990 400
Rio Guanajibo near San GErMAN (C,0) ......cueeririeuirirrieer e 50133600 402
Rio Rosario near Hormigueros (A,C,0,5) ...cvovivrvriririeuierrieeresie e 50136400 404
Rio Guanajibo near HOrmigueros (0,C,0,0) -.....veeueereruereriririeererisieene e 50138000 411
RIO YAGUEZ BASIN
Rio Yagiez near MayagUEZ (C,h)......c.ceueuruiiiuriiiriiiiecieeieiseie e 50138800 416
RIO GRANDE DE ANASCO BASIN
Lago Guayo at Damsite Near Castalier (€) .......eevrruereerreereriresie st 50141500 418
Rio Grande de Afiasco Near LareS (C,0) ....cvcveieuiiieiiiice ettt 50143000 419
Rio Grande de Afiasco near San Sebastian (d,C,0)......ccvvivieiriiiiicec e 50144000 421
Rio Grande de Afiasco near ARASCO (C,0,0) ...eveviiieiiiieeecese e 50146000 425
RIO CULEBRINAS BASIN
Rio Culebrinas near San Sebastian (C,0) .......covuerrirerieiireiee e 50147600 428
Rio Culebrinas at Highway 404 N€ar MOCA () .....vvevereerereeeerereeienesesieseseseseesesesessesesesessesenesensens 50147800 430
Rio Culebrinas at Margarita Dam near AQUada (d) .......ocoveeeererererienereneenerereeseseseeeneseseeeseseneens 50148890 432
Rio Culebrinas near AQUada (C,0,0) ......c.eueueururuiiiiiiiiieeeieieieeeie e 50149100 436
Analyses of samples collected of water-quality partia-record
Stations and MISCElBNEOUS SITES..........couiuiirieieiri ettt 440
ST. THOMAS, U.S. VIRGIN ISLANDS
Bonne Resolution Gut at Bonne ReSOIULION (d) ....c.ccevveeiieiiiiieesecsesee et 50252000 576
Turpentine RUN @ MouNt Zion (0)......cooeereeieeeeneseeessee et 50274000 578
ST. JOHN, U.S. VIRGIN ISLANDS
Guinea Gut at BEthany (d) ......c..eoeeereeirieree ettt 50295000 580

ST. CROIX, U.S. VIRGIN ISLANDS
JOIY Hill GUE BE JONY Hill (0) covvveveeeeeveeeeeeeeeeeeeeeeeeeeeeeseseeaessesaeseesaessesssssssssssssessessessssseseeseeeeeeeeeeee 50345000 582



Xl

GROUND-WATER WELLS, BY BASIN, FOR WHICH RECORDS ARE PUBLISHED

RIO GUAJATACA BASIN
Well 182925067031100 LOCal NUMBET T .......ooovieteecieeieeee et eteeeestee et eeteeebeeste e beeseessesasesssesseseseasseesseesbeebeesseenseentesnseansesnsessens
Well 182422067015100 Local number 165....
Well 182647066552400 LOCAl NUMDEN 202 .......c.cviuiiieieiieieisteiestesesesse e stees e ssesesseessesaesssseseesesaessstaseesesseseabesaesessesessansesessesessensesessans

RIO CAMUY BASIN
Well 182723066511200 LOCEl NUMDET 1026 .......ccoeveuirireereireireeeeresreseseseseesee e seeses s ses et s s s st se e s s s e e neene st e s s nneneseaees 471
Well 182431066463400 LOCal NUMDES 1027 .......coovivieriririisisisisissesese sttt 472

RIO GRANDE DE ARECIBO BASIN
Well 182756066454700 Local number 1051
Well 182737066370900 Local number 204
Well 182616066364100 L ocal number 1052
Well 182626066345100 Local number 1053
Well 182603066333601 Local number 1054

Well 182642066394900 LOCEl NUMDET L1055 .......ccviuiiiriirereiiesieiie ettt r et n e 478
Well 182639066385200 L OCEl NUMDET 1056 .......ccveveririrreresiresrereieresreseseseseesee s ssesesess st e sese e s s s e s s se e neesese e sesesesenaenesessnes 479
Well 182544066341500 LOCal NUMDES 205 .........ooiiiiiiieiieee e 480
Well 182209066340600 LOCEl NUMDES 1057 .......oovrvveririreririsisisisise sttt 482

RIO GRANDE DE MANATI BASIN

Well 182757066325600 LOCAl NUMBDET 206 ......c.ccovieeieiitieiieeitecite et ete st steesteesteesbeeste e beebeesbesasesasessessseesssesseesseeabeessesseessessesssesaseasens 483

Well 182710066303700 LOCAl NUMDET 207 .....ccueeveeteeete ettt et e te et stee et e et e e beeste e beeeteessesasesssessssesessseesseesseebeesseenseensesnseensesasennens 484

Well 182549066304300 LOCAl NUMDET 166 .....c..coueiueiierierieeieeieeeeieestesteste s e sresseeseeseeseesaesteseestestessesseeseesesesesseaseasessesssensensassesseseensenen 485

Well 182506066280200 LOCAl NUMDE 1076 .......cceiveiieiierieieseeeeieestestestestestesseesesseessessestestestestessesseessessensensessessessessesssensessessessessessenes 486

Well 182308066260400 LOCAl NUMDET 210 .......cocucuiiiiireieieiiietee ettt ettt sa et ae e s st s et ese e s e b esese s ebese s ssebess s besenesssnebasenane 487

Well 182548066265700 LOCAl NUMDET L1077 .......cviviieiieieietisiete ettt sttt et e saeae s be e ebesaesssbe e esesseseebeseenessesesbensesessesessensesessans 488
RIO CIBUCO BASIN

Well 182614066261500 Local number 1101
Well 182712066251700 Local number 1102
Well 182615066235300 Local number 211
Well 182647066201700 LOCAl NUMDET 70 ......coveiiitiieiesieeeestete ettt sttt et e st eae s be e ebesaesesbe e esesseseebesaesesseseabessesesbesesbensesenaans
Well 182515066194000 Local number 212
Well 182330066185700 Local number 213....
Well 182426066260400 Local number 1103

RIO DE LA PLATA BASIN
Well 182804066173500 Loca number 1126
Well 182526066165001 Local number 1127
Well 182548066164401 Local number 1128
Well 182620066163400 Local number 1129
Well 182620066163403 LOCAl NUMDET 1130 ....c.ociiiiieiieiieiieeeeeeie e stesteste s e stesreeseeseesaestesaestestestesseeseessensesesessesbeasesseeasensensensesseseeseenes 500
Well 182657066162700 Loca number 1131
Well 182657066162701 Loca number 1132
Well 182654066150600 L ocal number 1133
Well 182530066135400 Local number 216




XII

GROUND-WATER WELLS, BY BASIN, FOR WHICH RECORDS ARE PUBLISHED

RIO DE LA PLATA BASIN--Continued
Well 182655066142400 LOCE NUMDET 217 ........oiiiiiiiieiiic bbb bbb bbb
Well 180649066095500 Local number 1134

RIO HONDO TO RIO PUERTO NUEVO BASINS
Well 182441066082600 Local number 219
Well 182531066075900 Local number 652
Well 182511066045401 Local number 1152
Well 182435066052700 Local number 1153
Well 182445066043401 LOCAl NUMDES L1154 .......c.eiuiiieieiieietisieestesee e sttt s et ste e be st eaesbe e esesaesesba e esesseseabaseesesteseabenaesesbesessansesensans 511
Well 182443066041502 Loca number 1155
Well 182417066042700 Local number 1156
Well 182406066034700 Local number 1158
Well 182451066080200 Local number 1159

RIO GRANDE DE LOIZA BASIN
Well 181352066025300 Loca number 1176
Well 181311066022500 L ocal number 1177
Well 181446066013400 Local number 1178
Well 181539066014500 Local number 1179

Well 181550065593200 LOCAl NUMDET 50 ......cceiieiieiiiiiseseeeeieeseeste st stesbesbesseesesssessesestestestestessesseessensensensessessessessesssensensessessessessees
Well 182515065594100 Local number 222

Well 181540065580300 LOCAl NUMBET 1180 ......cviviiiereiieuietiietestesesiestesesteae e ssesestesesesaesssbessesesaesssbassesesseseebeseessssesessessesessesessensesessans 524
Well 181513065554600 LOCAl NUMBDET 1181 .......cccvieiiieiiieieeiteeie et ete et et e st steesbeesteesbeeteeabesabesasesnaesseesasesbeesbeebeessesnbeensesasesseesasensens 525

RIO HERRERA TO RIO ANTON RUIZ BASINS

Well 182344065490801 LOCAl NUMDE 1201 .......ccveiieiieiieiieeeeeeiesee et etestesteereeseeseesaesessesrestestesseeseeseensesensesseaseasessesasensensessesseseestees 526
Well 182223065455900 LOCAl NUMDET 1202 ........c.cueiiierereriiiiereeieeteteeeteteses e e ses s tese e s sese st saebesessssesesssessesesensssebens s besenssessesaseasane 527
Well 181230065444900 Local NUMDET 1203 .........cciiieiiieietesieteitees e ste s te e e sae e ste s et e saeassbe s esesaesssbeseesesseseebeseesessesesbesaeseasesessesesensans 528
Well 182138065431800 LOCAl NUMBDEN 1204 .........c.oeeceeeeieecte ettt et ettt et e b e e s beeste e beeteeabesabesssaeseeeseesaeesbeesbeebeesbeenbeentesasesseesasensens 529
Well 182131065421100 LOCAl NUMBDEN 1205 .......oovieteeeteccie ettt e te et etee et e et e e beeste e beeteestesasesasessesesessseesseesseebeesseenseensesnseensesnsessens 530
Well 181823065401900 LOCAl NUMDET 1206 .......ccecueiieiierieeieeeeeeieestestestessesseeseeseessessessessessestessessesseessessesensessessessessessssssensessessessessenss 531
Well 181917065382701 LOCAl NUMBET 1207 ......veeveereeeie ettt et eteeee st e et e st s e beesae e beeteestesasesssssnessbessbeesseesbeebessssenbeantesnseaseesasearens 532
Well 182234065440000 LOCAl NUMDET 1208 ..........cceeiirereiiiieriesieteteeeteteses e e tes s tess e s sesesessssebesessssesesssessesesensssebens s besensssssesasesane 533

RIO HUMACAO TO QUEBRADA AGUAS VERDES BASINS
Well 180358065503600 L ocal number 1226
Well 180415065513900 LOCAl NUMDET 96 ......coeiieiieiieiieiiesieee e see et e st et e ae s s e e testestestestesseeseeseeneeseseaseaaeaseeseessensenseseeseeseesrents
Well 175855066050500 Local number 1228
Well 175728066072200 Loca number 1229
Well 175719066085500 Loca number 1230
Well 175858066100200 LOCAl NUIMBET B .....veiceeeieecieecie ettt et ettt s b e e e be e te e beebeeabesasesasesaeesbeesaeesbeesbeebeesbeenbeentesasesseesnnensens
Well 180002066132200 L ocal number 1231
Well 180001066122002 Local number 1232
Well 175947066130601 Local number 1233
Well 175957066123400 Loca number 1234




X1

GROUND-WATER WELLS, BY BASIN, FOR WHICH RECORDS ARE PUBLISHED
Page
RIO HUMACAO TO QUEBRADA AGUAS VERDES BASINS--Continued

Well 180027065541700 Local number 1235
Well 180018066010100 Local number 1236
Well 175903066024100 [0Cal NUMDET 1237 ......cceeirieeieeiteeiteeeteeteeiteeteseeeteeeteeeteesbeesteebeeateessesasesssessssssessssesseesseebeesseeseentesaseassesasessens
Well 175841066104500 L ocal number 1238
Well 175814066102200 Local number 1239

RIO SALINASTO RIO JACAGUASBASINS
Well 175809066133100 Loca number 1251
Well 180206066135500 L ocal number 1252
Well 180104066152300 Local number 1253
Well 175910066155500 LOCAl NUMDEE 1254 .......c.ooiieiie ettt ste sttt et eae s e e testestestestesseeaeese e s esesensesaeaseeseeasensensesseseeseenrenes 554
Well 175903066165000 Local number 1256
Well 175943066224800 Local number 1257
Well 175829066232200 Local number 87 .....
Well 180020066261500 L ocal number 1258
Well 180602066133100 LOCAl NUMIET 1260 .......ccoveeeteeeieeteeeeeeiecceeeteeeeetee e e steeebeeste e beeeseesesasesssessssesesssessseesseeaseesseenseessesseassesnseasens 559

RIO INABON TO RIO LOCO BASINS

Well 175950066354200 LOCAl NUIMDET 141 ......cvoiiviieieiieietesiete sttt sttt seste et e st eae s be e ebesaesseba e esesseseebe s esesseseabeaeseabeseabenseseasans 560
Well 175934066364800 LOCAl NUMDET 1276 .......oocveeeieiiieeiteecteete et ete st etee et e steeebeesbe e beeteesbesasesssessaesseesssesbeesbeebeesseenbeestesaseensesanensens 561
Well 180045066381600 LOCAl NUMDET 1277 .......ooveeeeeeeeeete ettt e e e tee et e et e e beeste e beeteestesasesssesseesseasseeaseesaeebeesseeseensesnseensesnsessnes 562
Well 180156066434000 LOCAl NUMDET L1278 .......ccoeieiieeieeieeieeeeeeseestestestesteeaeeaeesessaeseestestestestessesseeseesseneenseseasesaeaseeseessensensesseseeseenrenes 563
Well 180133066503300 LOCAl NUMDET 132 .....c.ocieiieiieciesieeteeeee et ste st e st et eaeesesas e e e sestesrestestesbeeseeseensensensensesbeasesseessensensesseseeseesrees 564
Well 175840066494400 LOCAl NUMDES 1279 .....cociiuiiieieiieieisteiestesis e sttt s et seste s te st eseste e esesaesesba e esessese et eseesesteseabesesesbesessansnsensans 565
RIO GUANAJBO BASIN

Well 180132067033800 Local number 143....

Well 180542067084000 LOCAl NUMDET 1301 ......ociiiiieiieiieeieieeeeeereestesteste s e eaeeaeesesaeeseetestesrestestesseeseeseenseseseasesseaseeseessensenseseseesreneenes
Well 180628067084300 LOCAl NUMDET 1302 .......coeiieiierieiieseeeeeeieestestestestesseeseesesssessessessestestestessesseessensensesessessessessesssensessessessessessenes
Well 180628067084301 LOCAl NUMDET 1303 .......ccoceuiiiirereriiiiereeseetetee st steses e beses s s besssessesesesssaebesessssesesssessesesensssebess s besensssssesasesane
Well 180802067073300 LOCE NUMDET 1304 .......ocveuiuiiireteeieieieteee ettt et s eee et s st eae et sebe st saebese s s ebessse s esese s st ebese st esenssessesasenane

RIO YAGUEZ TO RIO GRANDE DE ANASCO BASINS
Well 181232067083700 LOCEI NUMDES 1326 ..........ooooiiiiiiiiiieisisisessserss s 571

RIO CULEBRINAS BASIN
Well 182017067143300 LOCE NUMDET 1352 .......ccocueiiririeieiieiieiie sttt n e
Well 182442067091700 Local number 200 ....

ST. CROIX, U.S. VIRGIN ISLANDS

WEell 174225064472000 LOCAl NUMDES 2 ......ocuveieiieiie ettt st eeeeeseestestesbesbesbesbeesesssessassastesbestesbesbesseeseessensensensesbessesbseasensensesseseesrestees 586
WEell 174243064475100 LOCAl NUMDES 3 ......ocuieieiecie ettt ee et et et sbeebesbesbeebesasessebasbesbesbesbesbeeseeseessensensebesbeabesbesasensensesseseeseesrees 587
Well 174316064480800 LOCAI NUIMBDET 13 ... .oiiiiiiieie ittt ettt st s st e e s ebe e e sab e s sabes s bt e s sabessabesssbeessabessabessabeessaeessnbaesaraeas 588

ST. THOMAS, U.S. VIRGIN ISLANDS
Well 182038064550300 LOCAI NUMIET B ......c.vveieeeirieetiecte ettt ettt see st e et s st e e sbeesae e beeteessesasesssesnessbessaeeaseesbesnbeesteenbeentesnseaseesneearens 589
Well 182038064580000 LOCA NUIMDET 8 ........cueiveeiiriietiiteiitistetesteseete sttt st st etestesestessebesaesssbessesesaesssbeseasesteseebeseasesteseabessesesbesesbensesessens 590

ST. JOHN, U.S. VIRGIN ISLANDS
Well 181956064464500 LOCEl NMUIMDET L1 .......coiiiiieeiirireereiresree et s e e e s s neen et e s r e n e s 501



XV

WATER RESOURCESDATA FOR PUERTO RICO AND THE U.S. VIRGIN ISLANDS, 1999
DISCONTINUED STREAMFLOW STATIONS

The following continuous-record streamflow stations in Puerto Rico and the U.S. Virgin Islands have been
discontinued or converted to partial-record stations. Daily streamflow or stage records were collected for the period of

record shown for each station.

Station
number

50007000
50010600
50011000
50011200
50011400

50013000
50014000
50014600
50015700
50016000

50021050
50021500
50023000
50027200
50031500

50035200
50035950
50038360
50038600
50038700

50038900
50039600
50043200
50043400
50044600

50044650
50044800
50045700
50047820
50048000

50049000
50049310
50053050
50054000
50055170

50055650
50056000
50056900
50058300
50061300

Station name

Quebrada de los Cedros near Isabela

Rio Guajataca above Lago de Gugjataca
Canal Diversion Lago Guajataca

Rio Gugjataca below Lago Guajataca

Rio Guajataca above mouth near Quebradillas

Rio Camuy near Lares

Rio Criminales near Lares

Rio Camuy at Tres Pueblos Sinkhole
Rio Camuy near Hatillo

Rio Camuy near Camuy

Rio Pellgjas below Central Pellgjas

Rio Pellgjas near Utuado

Rio Vivi near Central Pellgjas

Rio Grande de Arecibo blw. Lago dos Bocas
Rio Sana Muerto near Orocovis

Rio Grande de Manati at Hwy 145 at Ciales
Rio Cialitos at Hwy 649 at Ciales

Rio Mavillanear Corozal

Rio Unib6én near Morovis

Rio Morovis at Morovis

Rio Indio at VegaBaja

Rio Cibuco at Central San Vicente
Rio Usabon near Barranquitas

Rio Aibonito Tributary near Aibonito
Rio Guadiana near Naranjito

Quebrada del Toro near Naranjito
Quebrada Anones near Naranjito

Rio Lajasat ToaAlta

Rio de Bayamon at Hwy 174 near Bayamén
Rio de Bayamén at Bayamoén

Rio Piedras at Rio Piedras

Quebrada Josefina at Pifiero Avenue

Rio Turabo at Borinquen

Quebrada de |as Quebradillas near Caguas
Rio Cagiitas near Caguas

Quebrada Caimito near Juncos
Rio Valenciano near Las Piedras
Quebrada Mamey near Gurabo
Quebrada Arena near Caguas
Rio Canovanillas near Loiza

Drainage
area (mi?)

6.91

7.89
9.55
5.66
169
3.68

132

17
9.51
529
1.26

9.15
1.13
1.73

0.54
2.32
8.65
31.90
71.90

12.5
3.84
7.89
6.25
8.27

0.82
6.85
2.30

14.40

Period of
record

1970

1984-89

1970
1969-70,1984-87
1969-70,1984-89

1969-71
1969-70
1990-96
1984-96
1969-73

1972-75
1969-71
1969-75
1970-71
1965-70

1972
1970-82
1969-70
1969-70
1968

1963,66,71
1969-72
1968-69,71
1968-71
1971

1971
1971
1966-75
1966
1963-67

1971-82, 1987-93
1988-91

1984-90
1969-71,73
1992-97

1984-87
1971
1984-92
1971
1968-73



XV

WATER RESOURCESDATA FOR PUERTO RICO AND THE U.S. VIRGIN ISLANDS, 1999
DISCONTINUED STREAMFLOW STATIONS--Continued

Station Station name Drainage Period of
number area (mi?) record
50062500 Rio Herreranear Colonia Dolores 275 1968-72
50063300 Rio Espiritu Santo near El Verde 2.23 1968-73
50063500 Quebrada Toronja at El Verde 0.064 1983-96
50065700 Rio Mameyes at Hwy 191 at Mameyes 11.80 1967-85
50072000 Rio Fajardo at Fajardo 21.60 1960-63
50073200 Rio Daguao at Daguao 2.26 1966-82
50073400 Quebrada Palma at Daguao 4.84 1972-77
50074000 Rio Santiago at Naguabo 4.99 1966-82
50075500 Rio Blanco at Florida 11.00 1966-82
50076000 Rio Blanco near Florida 12.30 1983-85
50077000 Rio Blanco at Rio Blanco 17.60 1973-77
50077400 Rio Blanco at ColoniaLaFe 18.80 1967-70
50078500 Rio Anton Ruiz at Central Pasto Vigjo 4.33 1968

50081500 Rio Humacao near Humacao 9.23 1973

50082000 Rio Humacao at Hwy 3 at Humacao 17.30 1983-85
50082200 Rio Humacao near La Suiza 19.90 1965-66, 1969-71
50082800 Rio Guayanés near Colonia Laura 4.69 1969-82
50083500 Rio Guayanés near Y abucoa 17.20 1969-71
50084000 Rio Limones near Y abucoa 7.89 1969-71
50085100 Rio Guayanés at Centra Roig 26.60 1965-66, 1968,70
50086100 Rio del Ingenio at Comunas 5.50 1965-66, 1968-69
50086500 Rio Guayanés at Playa Guayanés 34.00 1965-66, 1968-71
50087200 Carfio Santiago near Central Roig 6.04 1965-71
50091000 Rio Maunabo at Maunabo 12.40 1965,67, 1969-82
50091200 Rio Maunabo near Maunabo 12.70 1971-72
50091400 Rio Jacaboa near Lamboglia 4.13 1965-73
50091700 Rio Chico at Patillas 6.82 1965, 1969-72
50091800 Rio Chico at Providencia 4.90 1965, 1967-69, 1971
50094200 Rio Grande de Patillas at Patillas 27.90 1967, 1969, 1971
50094300 Rio Grande de Patillas at Providencia 29.00 1971

50094400 Rio Nigua at Pitahaya 5.86 1965, 1969, 1970-71, 1973
50095200 Rio Guamani at Guayama 8.22 1969-71
50095500 Rio Guamani near Guayama 12.30 1969-70
50099000 Quebrada Aguas Verdes near Salinas 0.39 1989

50106500 Rio Coamo near Coamo 46.00 1967-68, 1984-85, 1986
50106900 Rio Coamo below Lago Coamo near Coamo 65.40 1967-68
50107200 Rio Coamo at mouth near Santa | sabel 69.30 1967-68
50108200 Rio Descalabrado at Las Ollas 13.90 1965, 1967-71
50108500 Rio Descalabrado near Santa | sabel 18.10 1966-67

50111200 Rio ToaVacanear Villaba 21.40 1966-70
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Station
number

50111700
50111750
50112100
50112600
50113100

50113500
50114400
50114700
50115000
50116500

50119000
50121000
50122000
50124000
50124500

50125900
50126150
50128000
50129000
50129500

50129900
50130320
50136000
50141000
50145000

50147000
50214500
50215000
50231000
50232000

50233000
50276000
50292600
50294000
50295500

50332000
50333500
50333700
50334500
50337500

50348000
50349000

DISCONTINUED STREAMFLOW STATIONS--Continued

Station name

Rio Jacaguas near Juana Diaz

Rio Jacaguas below Quebrada Guanadbana
Rio Jacaguas near Arls

Rio Inabon at Coto Laurel

Rio Guayo near Coto Laurel

Rio Inabon near Arus

Rio Bucana near Ponce

Rio Bucana near Playa de Ponce

Rio Portugués near Ponce

Rio Portugués at Highway 2 Bypass at Ponce

Rio Matilde at Ponce

Rio Tallaboa at Pefiuelas

Rio Tallaboa at Tallaboa

Rio Guayanillanr Guayanilla
Rio Guayanillaat Guayanilla

Rio Duey above Diversion near Y auco

Rio Yauco above Diversion Monserrate near Y auco
Rio Yauco near Yauco

Rio Loco near Y auco

Rio Loco near Guanica

Laguna Cartagena near Boquerdn
Quebrada Mamey at Joyuda

Rio Rosario at Rosario

Rio Y ahuecas near Adjuntas

Rio Grande de Afiasco at El Espino

Rio Culebrinas at San Sebastian

Quebrada Resaca near Monte Resaca, Culebra
Drainage Canal at Culebra Airport, Culebra
Quebrada Confresi Tributary near Isabel I1, Vieques
Quebrada La Minanear Esperanza, Vieques

Quebrada Pil6n at Colonia Puerto Real, Vieques
Turpentine Run at Mariendal

Lameshur Bay Gut at Lameshur, St. John

Fish Bay Gut at Fish Bay, St. John

Cruz Bay Gut at Cruz Bay, St. John, V

River Gut at River

River Gut near Golden Grove

River Gut at Hwy 66 at Fairplanes
Bethehem Gut at Hwy 66 at Fairplanes
Gut 4.5 at Cane Valley

Salt River at Canaan
Gut 10 near Altona

Drainage
area (mi?)

53.20
56.30
59.60

11.80
30.20
25.60
28.40

8.82
20.50

19.40
24.20
31.50
18.50
20.80

8.93
27.20
45.50

8.50
21.00

0.38
16.40
15.40

108.00

16.70
0.23
0.08
0.28
0.68

0.67
297
0.38
1.48
0.09

1.42
5.40
5.89
411
0.2

0.36
0.13

Period of
record

1966-68

1989

1966-67
1967-71

1965, 1968-71

1964-65
1965-81
1964-67
1964-97
1964-65

1965-66
1959-82
1959-63
1961-69
1971-82

1977-80
1978-85
1962-64, 1977-85
1963-67
1963-69

1984-86
1986-88
1975-86
1980-85
1959-66, 1961-63

1960-82
1991-93
1991-93
1991-93
1991-96

1991-96
1963-69, 1978-86
1992-94
1992-94
1992-93

1991-93
1990-93
1990-96
1990-96
1991-93

1991-93
1991-93
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INTRODUCTION

The Water Resources Division of the U.S. Geological Survey, in cooperation with local and federal agencies obtains a
large amount of data pertaining to the water resources of the Commonwealth of Puerto Rico and the Territory of the U.S. Virgin
Islands 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 area. To make these data readily available to interested parties outside the
U.S. Geologica Survey, the data are published annually in this report series entitled "Water Resources Data for Puerto Rico and
the U.S. Virgin Idands, 1999."

This report includes records on both surface and ground water. Specifically, it contains. (1) discharge records for 76
streamflow gaging stations, daily sediment records for 25 streamflow stations, stage records for 18 reservoirs, and (2) water-quality
records for 16 streamflow-gaging stations, and for 42 ungaged stream sites, 11 lake sites, 2 lagoons, and 1 bay, and (3) water-level
records for 107 observation wells.

Water-resources data for Puerto Rico for calendar years 1958-67 were released in a series of reports entitled "Water
Records of Puerto Rico." Water-resources datafor the U.S. Virgin Islands for the calendar years 1962-69 were released in areport
entitled "Water Records of U.S. Virgin Idlands." Included were records of streamflow, ground-water levels, and water-quality data
for both surface and ground water.

Beginning with the 1968 calendar year, surface-water recordsfor Puerto Rico were rel eased separately on an annual basis.
Ground-water level records and water-quality data for surface and ground water were released in companion reports covering
periods of several years. Datafor the 1973-74 reports were published under separate covers. Water-resources datareportsfor 1975
to 1998 water years consist of one volume each and contain data for streamflow, water quality, and ground water.

Publications similar to this report are published annually by the U.S. Geologica Survey for al 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 volume isidentified as"U.S. Geological Survey Water-Data Report PR-99-1." 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, Virginia, 22161.

Additional information, including current prices, for ordering specific reports may be obtained from the District Chief at
the address given on back of thetitle page or by telephone (787) 749-4346.
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COOPERATION

The U.S. Geological Survey has had cooperative agreements with organizations of the Commonwealth of Puerto Rico
and the Territory of the U.S. Virgin Islands for the systematic collections of water resources data since 1958. Organizations that
supplied data are acknowledged in the station descriptions. Organizations that assisted in collecting data through cooperative
agreements with the U.S. Geological Survey are:

Puerto Rico Environmental Quality Board
Puerto Rico Aqueduct and Sewer Authority
Puerto Rico Department of Agriculture

Puerto Rico Industrial Development Company
Puerto Rico Department of Housing

Puerto Rico Highway Authority

Puerto Rico Department of Natural and Environmental Resources
Puerto Rico Department of Health

Puerto Rico Electric Power Authority

Puerto Rico Solid Waste Management Authority
Puerto Rico Legidature

Puerto Rico Emergency Management Agency

U.S. Virgin Idands Department of Planning and Natural Resources
University of Puerto Rico

Funds were also provided by the U.S. Army, Corps of Engineers, for the collection of records at six gaging stations
published in this report.
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Summary of Hydrologic Conditions
Rainfall

Rainfall throughout Puerto Rico during the water year 1999 (October 1998 to September 1999) averaged about 107 percent
of normal. During the months of October, November, December, January, March, June, July, and September, rainfall was above
normal with averages that ranged from 4 to 66 percent above norma (table 1). During the month of February, April, May, and
August, rainfall was deficient with averages that ranged from 7 to 46 percent below normal. Rainfall during the water year averaged
100 percent of normal in northern Puerto Rico, 105 percent of normal in southern Puerto Rico, 116 percent of normal in western
Puerto Rico, and 110 percent of normal in eastern Puerto Rico. Ilandwide monthly average rainfall for the 1999 water year and
for the 30-year period 1961-1990 used to define normal rainfal, as reported by the National Oceanic and Atmospheric
Administration, arelisted in table 1.

Table 1. Idandwide monthly rainfall for the water year 1999 and annual
averages for the 30-year reference period, 1961-1990

1999 Water Y ear 30-year normal
Month (inches) (inches)
October 9.07 8.29
November 7.46 6.55
December 7.27 4.38
January 351 2.87
February 177 253
March 3.14 3.02
April 2.75 4.44
May 3.76 6.96
June 6.98 4.99
July 554 5.09
August 6.40 6.89
September 9.76 _7.14
TOTAL 67.41 63.15
Surface Water

Streamflow in Puerto Rico was in general, above normal in water year 1999, based on the index stations. Monthly mean
discharges were larger than the long-term monthly mean median flow during several months. A comparison of the monthly mean
flowsduring the 1999 water year, the long-term median of the monthly mean flows, and the minimum and maximum monthly mean
flows for the periods of record at the index stations on the Rio Grande de Manati, the Rio Fajardo, the Rio Inabdn, and the Rio
Grande de Afiasco are shownin figure 1. Historical maximumsfor the month of Junewere recorded at two of thefour index stations.

Hydrologic conditions were similar islandwide for the months of October to January, and July to September, with monthly-
mean flows at the four index stations above the long-term median of the monthly-mean flows, at those stations. During this year
there were no extraordinary streamflow events, but there was sufficient runoff during the entire period. During the months of
February to May, streamflows were below the long-term median of the monthly-mean flowsin some areas, asrecorded by theindex
stations. An overview of the four areas represented by the index stations follows to describe those conditions in more detail.

In the northern area, represenred by the Rio Grande de Manati index station, the monthly mean flows were below the long-
term median of the monthly-mean flows only during the months of February, April, and May. Those flows ranged between 2 to 16
percent below normal. Therest of the year, monthly mean flows were well above normal, ranging from 9 to 420 percent above the
long-term median of the monthly-mean flows, with December the highest. A historical monthly mean maximum was recorded
during the month of June by thisindex station.
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The eastern area, represented by the index station at the Rio Fajardo, recorded monthly mean flows above the long-term
median during eight of the twelve months of the 1999 water year. At this station, the months from March to June ranged from 1 to
57 percent below normal. The rest of the year, above normal flows ranging from 13 to 282 percent above normal were recorded.

In the southern area, the Rio Inabdn index station recorded monthly mean flows above the long-term median during eleven
of the twelve months of the 1999 water year. At this station, only the May mean flow was below the long-term median. The flow
inMay was 67 percent of normal. Therest of the year, monthly mean flowsranged from 104 to 319 percent of thelong-term median.

In the western area, the index station on the Rio Grande de Afiasco recorded monthly mean flows above the long-term
median during the entire 1999 water year. Monthly mean flows ranged between 11 to 202 percent above the long-term median of
the monthly mean flows. The highest was recorded during the month of June with the historical highest monthly mean since station
was started in 1964.

In the U.S. Virgin Idlands, rainfall was dificient with only91 percent of normal reported by the National Oceanic and
Atmospheric Administration. Streamflow conditions were similarly below normal.

Ground Water

Water level trends and fluctuations during the 1999 water year followed a similar pattern asin previous years resulting from
above norma rainfall accumulation combined with continuous ground-water withdrawals (Figure 2). In 39 ground-water
monitoring sites, the highest water level recorded approached or was slightly above the historic high (Table 2). Similarly, in areas
where the historic water level was below the historic low, ground-water withdrawals are an important resource, for drinking water
purposes (Table 3).

The period of record of 56 ground-water monitoring sites dates back to 1997, when the ground-water monitoring network was
established and a similar pattern, when ground-water levels are compared to historic ground-water levels at index stations. Figure
7 and 9 shows the locations of the ground-water stations maintanied by the USGS in Puerto Rico and the US Virgin Islands.
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Table 2. Highest ground-water levels recorded during 1999 water year and previous high ground-water levels at selected wells
in Puerto Rico

[PR, Puerto Rico; mm/dd/yy, month/day/year; ft-blsd, feet below land-surface datum; mm/yy, month/year]

1999 Previous
Highest highest
Well water water Period of
name or Local level Date level Date record
number number Location (ft-blsd) (mm/dd/yy) (ft-blsd) (mm/dd/yy) (mm/yy)
OtilioNo. 1 1001 PR 292.31 10-09-99 292.40 10-18-98 5-97to 9-99
10-19-98
Saltos# 1 165 PR 38.24 10-16-98 38.36 07-12-93 1-82to 9-99
Carmelo Barreto 202 PR 401.95 02-06-99 409.2 09-25-86 11-85to 9-99
Campo Alegre 1027 PR 183.48 04-09-99 183.90 10-03-96 9-96to0 9-99
#4
Barreto #1 1051 PR 159.38 11-01-98 159.6 09-24-98 10-97 to 9-99
11-02-98 to
¢ 11-03-98 09-28-98
Florida Afuera 1054 PR 198.03 12-04-98 199.01 09-11-96 8-96to0 9-99
#2 12-05-98 09-12-96
Florida# 1 1057 PR 135.73 10-30-98 137.91 09-22-98 8-96t0 9-99
Hill #2 1076 PR 249.79 12-05-98 267.96 01-24-97 5-96to 9-99
Palo Alto #2 1101 PR 220.55 12-06-98 221.78 09-12-96 5-96to0 9-99
Tortuguero 1102 PR 23.39 12-06-98 2348 09-12-96 5-96to0 9-99
#3
Maguayo # 2 1128 PR 24.02 12-11-98 24.89 09-18-96 6-95t0 9-99
12-12-98 09-19-96
Higuillar 1129 PR 35.29 01-15-99 36.04 09-15-96 5-96t0 9-99
#1 09-16-96
Higuillar 1130 PR 3110 12-11-98 3184 09-11-96 1-95to 9-99
#4 12-12-98
USGS Bldg. 652 PR 542 12-05-98 6.20 05-26-98 5-97to 9-99
652
LaEsperanza 1152 PR 7.63 12-06-98 7.71 09-23-98 7-89to 9-99
#2
Jardin Botanico 1158 PR 2.05 12-04-98 284 09-22-98 6-91to 9-99
#3 09-23-98
CJTW-19A 1176 PR 21.06 12-07-98 22.07 09-25-98 6-92to 9-99
09-26-98
09-27-98
CJTwW-11 1177 PR 18.34 12-06-98 23.08 09-27-98 5-97to 9-99
12-07-98 09-29-98
12-08-98
CJTW-20 1178 PR 11.75 12-07-98 14.19 09-22-98 5-97to 9-99
CJ}TW-15 1179 PR 4,92 12-03-98 5.93 10-14-97 5-97to 9-99
CJTW-3B 1181 PR 9.18 11-15-98 10.64 09-11-96 9-91to 9-99
11-16-98
Rio Espiritu 1201 PR +0.36 12-04-98 041 02-02-97 12-96to 9-99
Santo 2A 12-05-98
Rio Mameyes 1202 PR 9.30 07-30-99 9.35 06-01-98 9-97to 9-99
#2 07-31-99
Arroyo TW-1 1203 PR 2.01 10-22-98 4,95 01-07-98 10-97to 9-99
Rio Pitahaya 1205 PR 0.32 12-10-98 0.91 09-18-95 8-95t0 9-99
No. 4
Rio Fgjardo 1207 PR 1.90 12-30-98 271 10-14-97 8-95t0 9-99
No. 12
Y abucoa Deep 1226 PR +0.05 12-09-98 0.50 03-02-98 9-97to 9-99
Observation 03-03-98

03-04-98
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Table 3. Lowest ground-water levels recorded during 1999 water year and previous low ground-water levels at selected wellsin
Puerto Rico

[PR, Puerto Rico; mm/dd/yy, month/day/year; ft-blsd, feet below land-surface datum; mm/yy, month/year]

1999 Previous
Lowest Lowest

Well water water Period of
name or Local level Date level Date record
number number Location (ft-blsd) (mm/dd/yy) (ft-blsd) (mm/dd/yy) (mm/yy)
Monserrate 217 PR 411 06-30-99 3.72 05-13-95 11-85to 9-99
#2
USGSBIdg. 652 PR 9.16 10-01-98 9.02 12-13-97 5-97to 9-99
652 12-14-97
CJ}TW-18 1180 PR 15.83 05-11-99 15.81 07-15-97 6-97to 9-99

07-16-97

07-17-97
Rio Mameyes 1202 PR 14.22 05-06-99 14.08 05-26-98 9-97to 9-99
#2 05-07-99

05-08-99
Arroyo TW-1 1203 PR 11.68 07-08-99 10.65 04-06-98 10-97 to 9-99

07-09-99
Rio Fgjardo 1207 PR 12.40 08-17-99 10.64 08-21-97 8-95t0 9-99
No. 12 08-18-99 08-22-97
Y abucoa Deep 1226 PR 5.90 08-09-99 5.83 06-10-98 9-97to 9-99
Observation 08-10-99 to

08-11-99 06-17-98
Algarrobos 1228 PR 34.17 07-06-99 33.85 07-02-98 5-97to 9-99

to

07-11-99

08-22-99

08-23-99
Cabo Rojo 1301 PR 28.52 05-19-99 28.41 04-08-98 5-96t0 9-99
#1
CR-TW-9A 1302 PR 13.39 06-02-99 8.53 03-21-98 7-92t0 9-99
Cerveceria 1326 PR 18.86 04-24-99 18.82 10-22-97 8-97to 9-99
India

Rincon #4 1352 PR 34.38 08-19-99 34.07 05-30-96 5-96to 9-99
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Figure 2. Ground-water levels at selected wells in Puerto Rico and the U.S. Virgin Islands.
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Water Quality

The U.S. Geologica Survey, in cooperation with several local government agencies, collected water-quality data at 73
surface-water stationsin Puerto Rico during water year 1999. The water-quality data collected at these stations included the major
chemical constituents and several others that arelisted in table 4. The highest concentration of each of these constituents detected
during water year 1999 and the station where it was detected are summarized in table 4.

Table 4. Surface-water quality stations in Puerto Rico with highest concentration of selected constituents
during water year 1999

[All constituent concentrations are in milligrams per liter; MBAS, Methylene blue active substance]

Station number Station name Constituent Concentration
* -- Sulfide <10
50047530 Rio Hondo at Flood Channel Boron 0.35
50031200 Rio Grande de Manati nr. Morovis Manganese 10
50031200 Rio Grande de Manati nr. Morovis Iron 27
50055250 Rio Cagliitas at hwy 30 nr. Caguas Zinc 0.23
50091000 Rio Maunabo nr. Maunabo Cyanide 0.308
50057025 Rio Gurabo nr. Gurabo Phenols 0.28
50055250 Rio Cagliitas at hwy 30 nr. Caguas MBAS 14

* Sulfide concentrations at all water-quality stations were below the detection limit (<1.0).

The presence of high concentrations of fecal coliform (fig. 3) and fecal streptococcal (fig. 4) bacteria continued to be the
principal surface-water quality problem in Puerto Rico during water year 1999 . The highest concentration observed during thisyear
ocurred in stations located in the San Juan Metropolitan area which has the highest population concentration in Puerto Rico. In
addition to the effluent from the San Juan metropolitan area the streams are al so receiving effluents from the upper basin sewage
treatment plants. The highest concentration of fecal coliform and fecal streptococcal bacteriain surface waters in Puerto Rico

generally occurred in streams draining from densely populated and industrialized areas of the Island. Suspended-sediment
concentrations were monitored at 25 stationsin Puerto Rico during the 1999 water year as part of the cooperative program between
the U.S. Geological Survey and various Commonwealth and Federal agencies. High suspended sediment concentrations are a
common problem in many streams in Puerto Rico. Most of the streams with high suspended sediment concentration were related
to land use, especialy urban development, agriculture and activities where soil movement was involved. The high suspended-
sediment concentrations affect the quality of drinking water and the storage capacities of reservoirs.

Water quality data for purposes other than long-term network monitoring were obteined at selected stations located in
Laguna Tortuguero, Puerto Rico and in Saint Thomas, U.S. Virgin Island. The results are included in the miscellaneous
station analysis section beginning on page 439 of this report.
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SPECIAL NETWORKSAND PROGRAMS

Hydrologic Bench-Mark Network is anetwork of 57 sitesin small drainage basins around the country whose purpose is
to provide consistent data on the hydrology, including water quality, and related factors in representative undevel oped watersheds
nationwide, and to provide analyses on a continuing basis to compare and contrast conditions observed in basins more obviously
affected by the activities of man.

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 natural or regional
water-quality planning and management. The 500 or so sites on NASQAN are generally located at the downstream ends of
hydrologic accounting units designated by the U.S. Geological Survey Office of Water Data Coordination in consultation with the
Water Resources Council. The objectives of NASQAN are (1) 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 such that the data may be used for, (2) description of the areal variability of water quality in the Nation's rivers through
analysis of data from this and other programs, (3) detection of changes or trends with time in the pattern of occurrence of water-
quality characteristics, and (4) providing a nationally consistent data base useful for water-quality assessment and hydrologic
research.

The National Trends Network (NTN) is a 150-station network for sampling atmospheric deposition in the United States.
The purpose of the network is to determine the variability, both in location and in time, of the composition of atmospheric
deposition, which includes snow, rain, dust particles, aerosols, and gases. The core from which the NTN was built was the already-
existing deposition-monitoring network of the National Atmospheric Deposition Program (NADP).

The National Water-Quality Assessment (NAWQA) Program of the U.S. Geologica Survey isalong-term program with
goals to describe the status and trends of water-quality conditions for a large, diverse, and geographically distributed part of the
Nation's ground- and surface-water resources, and to identify, describe, and explain the major natural and human factors that affect
these observed conditions and trends.

Assessment activities have begun in more than one-third of the study units and ultimately will be conducted in 60 study
units (major watersheds and aquifer systems) that represent awide range of environmental settings nationwide and that account for
alarge percentage of the Nation'swater use. A wide array of chemical constituentswill be measured in ground water, surface water,
streambed sediments, and fish tissues. The coordinated application of comparative hydrologic studies at awide range of spatial and
temporal scales will 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.

Radiochemical Programs is a network of regularly sampled water-quality stations where samples are collected to be
analyzed for radioisotopes. The streams that are sampled represent major drainage basins in the conterminous United States.

Tritium Network is a network of stations which has been established to provide baseline information on the occurrence
of tritium in the Nation's surface waters. 1n addition to the surface-water stationsin the network, tritium data are also obtained at a
number of precipitation stations. The purpose of the precipitation stationsisto provide an estimate sufficient for hydrologic studies
of the tritium input to the United States.

EXPLANATION OF RECORDS

The surface- and ground-water records published in this report are for the 1999 water year that began October 1, 1998
and ended September 30, 1999. 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 and ground water, and ground-water-level data. The locations of the stations and
wells where the data were collected are shown in figures 3to 9. The following 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.
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Station Identification Numbers

Each data station, whether stream site or well, in this report is assigned a unique identification number. This number is
unique in that it applies specificaly 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 U.S. Geological Survey to assign identification
numbers for surface-water stations and for ground-water well sites 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.

Downstream Order System

Since October 1, 1950, the order of listing hydrologic-station recordsin Survey reportsisin adownstream direction along
the main stream. All stations on atributary entering upstream from a main-stream station are listed before that station. A station
on atributary that enters between two main-stream stations is listed between them. A similar order is followed in listing stations
infirst rank, second rank, and other ranks of tributaries.

As an added means of identification, each hydrologic station and partial-record station has been assigned a station
number. These arein the same downstream order used in thisreport. 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 alist made up of both types of stations that may be established; hence, the numbers are not consecutive. The complete
8-digit number for each station such as 50028000, which appearsjust to the left of the station name, includesthe 2-digit part number
"50" plusthe 6-digit downstream order number "028000."

Latitude-L ongitude System

The 8-digit downstream order station numbers are not assigned to wells and miscellaneous sites where only random
water-quality samples or discharge measurements are taken.

The well and miscellaneous site numbering system of the U.S. Geological Survey is based on the grid system of latitude
and longitude. The system provides the geographic location of the well or miscellaneous site and a unique number for each site.
The number consists of 15 digits. Thefirst 6 digits denote the degrees, minutes, and seconds of latitude, the next 7 digits denote
degrees, minutes, and seconds of longitude, and the last 2 digits (assigned sequentially) identify the wells or other sites within a 1-
second grid. The numbers shown in the grid correspond to the local numbers assigned to each well as visited in the field. An
exampleiswell 16 (fig. 10).
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Figure 3. Location of maximum concentration of fecal coliform bacteria at the water-quality sampling sites in Puerto Rico.
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Figure 5. Location of surface-water stations in Puerto Rico.
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Figure 10. Grid showing system for numbering wells and miscellaneous sites (latitude and longitude).

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 estimated with reasonable accuracy for any time, or period of time. 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 contrast, partial records are obtained through discrete measurements without using a continuous stage-recording
device and pertain only to afew flow characteristics, or perhaps only one. The nature of the partial record isindicated by tabletitles
such as "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 type of report.
Location of all complete-record stations for which data are given in this report are shown in figures 5 and 8.

Data Collection and Computation

The data obtained at a complete-record gaging station on a stream or canal consists of a continuous record of stage,
individual measurements of discharge throughout arange of stages, and notations regarding factorsthat may affect the relationships
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 rel ationship between stage and lake content. These data are used with stage-area and
stage-capacity curves or tables to compute water-surface areas and |ake storage.

Continuous records of stage are obtained with analog recorders that trace continuous graphs of stage or with digital
recordersthat punch stage val ues on paper tapes at selected timeintervals or electronic satellite data collector platformsthat receive
stage values at selected time intervals. Measurements of discharge are made with current meters using methods adapted by the
Geological Survey asaresult of experience accumulated since 1880. These methods are described in standard textbooks, in Water-
Supply Paper 2175, and in U.S. Geological Survey Techniques of Water-Resources Investigations, Book 3, Chapter A6.
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In computing discharge records, results of individual measurements are plotted against the 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) vel ocity-areastudies; (3) resultsof 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-dischargerelation is subject to change because of frequent or continual changein the physical featuresthat form
the control, the daily mean discharge is determined by the shifting-control method, in which correction factors based on the
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 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 1ake or reservoir contents, it is necessary to have available from surveys, curves or tables defining
the relationship of stage and contents. 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 relationship changes because of deposition of sediment
in alake or reservoir, periodic surveys may be necessary to redefine it. Even when this is done, as time between the last survey
increases, the contents computed may increase in error. Discharges over lake or reservoir spillways are computed from stage-
discharge relationships much as other stream discharges are computed.

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

Data Presentation

Steamflow datain 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 mgjor changes are that statistical characteristics of discharge now appear in tabular summaries
following the water-year datatable and lessinformation is provided in the text or station manuscript above thetable. These changes
represent the results of apilot program to reformat the annual water-data report to meet current user needs and data preferences.

The records published for each continuous-record surface-water discharge station (gaging station) now consist of four
parts, the manuscript or station description; the datatable of daily mean values of discharge for the current water year with summary
data; atabular statistical summary of monthly mean flow datafor adesignated period, by water year; and asummary statisticstable
that includes statistical data of annual, daily, and instantaneous flows as well as data pertaining to annual runoff, 7-day low-flow
minimum, and flow duration.

Station manuscript

The manuscript provides, under various headings, descriptive information, such as station location; period of record;
historical extremes outside the period 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. Comments to
follow clarify information presented under the various headings of the stations descriptions.

LOCATION.--Information on locations is obtained from the most accurate maps available. The location of the gagewith
respect to the cultural and physical featuresin the vicinity and with respect to the reference place mentioned in the station name is
given.
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DRAINAGE AREA .--Drainage areas are measured using the most accurate maps available. 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 atime that the present station was not, and whose location
was such that records from it can reasonable be considered equivalent with records from the present station.

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

GAGE.--The type of gage in current use, the datum of the current gage, and a condensed history of the types, locations,
and datums of previous gages are given under this heading.

REMARKS.--All periods of estimated daily-discharge record will either be identified by date in this paragraph of the
station description for water-discharge stations or flagged in the daily-discharge table. (See next section, "ldentifying Estimated
Daily Discharge.") If aremarks 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, to special
methods of computations, to conditions that affect natural flow at the station and, possibly, to 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 Geological Survey by a
cooperating organization are identified here.

EXTREMES OUTSIDE PERIOD OF RECORD.--Included hereisinformation concerning major floods or unusually low
flowsthat occurred outside the stated period of record. Theinformation may or may not have been obtained by the U.S. Geological
Survey.

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 may 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
officeto determineif the published recordswere ever revised after the station was discontinued. Of course, if the datawere 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 datain computer storage.

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

Data table of daily mean value

The daily table of discharge records for stream gaging stations gives mean discharge for each day of the water year. In
the monthly summary for the table, the line headed "TOTAL" gives the sum of the daily figures for each month; the line headed
"MEAN" givesthe average flow in cubic feet per second for the month; and the lines headed "MAX" and "MIN" give the maximum
and minimum daily mean discharges, respectively, for each month. Discharge for the month also is usually expressed in cubic feet
per second per square mile (line headed "CFSM"); or in inches (line headed "IN"); or in acre-feet (line headed "AC-FT"). Figures
for cubic feet per second per square mile and runoff in inches or in acre-feet may be omitted if there is extensive regulations or
diversion or if the drainage areaincludes large noncontributing areas.
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Statistics of monthly mean data

A tabular summary of the mean (line headed "MEAN"), maximum (line headed "MAX"), and minimum (line headed
"MIN") of monthly mean flows for each month for a designated period is provided below the mean valuestable. The water years
of thefirst occurrence of the maximum and minimum monthly flow are provided immediately bel ow those figures. The designated
period will be expressed as"FOR WATER YEARS __ -, 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 al of
the station records within the specified water years, 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 consecutive, unless
abreak in the station record is indicated in the manuscript.

Summary statistics

A tabletitled "SUMMARY STATISTICS" follows the statistics of monthly mean data tabulation. Thistable 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 records 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 consecutive,
unlessabreak in the station record isindicated in the manuscript. All of the calculationsfor 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. Because the designated period may not be the same as the station period of record published in the manuscript,
occasionally the dates of occurrence listed for the daily and instantaneous extremes in the designated-period column may not be
within the selected water yearslisted in the heading. When this occurs, it will be noted in the REMARK S paragraph or in footnotes.
Selected streamflow duration curve statistics and runoff data are aso given. Runoff data may be omitted if there is extensive
regulation or diversion of flow in the drainage basin.

Thefollowing summary statistics data, as appropriate, are provided with each continuous record of discharge. Comments
to follow clarify information presented under the various line headings of the summary statistics table.

ANNUAL TOTAL.--The sum of the daily mean values of discharge for the year. At some stations the annual total
discharge is adjusted for reservoir storage or diversion. The adjusted figures are identified by a symbol and
corresponding footnotes.

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

designated period. At some stations the yearly mean discharge is adjusted for reservoir storage or diversion. The
adjusted figures are identified by a symbol and corresponding footnotes.

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 awater year.
Note that most low-flow frequency analyses of annual 7-day minimum flows use aclimatic year (April 1 - March

31). Thedate shown in the summary statisticstable istheinitial date of the 7-day period. (Thisvalue should not
be confused with the 7-day 10-year low-flow statistics).
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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 filesfor stations meeting certain criteria. Those discharge values may be obtained by writing
to the District Office. (See address on back of the title page of thisreport.)

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 RUNOFF.--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 measurements in presenting annual runoff data:

Acre-foot (AC-FT) isthe quantity of water required to cover 1 acreto adepth of 1 foot and isequivalent 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 feet of water flowing per second
from each square mile of 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 al of the runoff for given
time period were uniformly distributed on it.

10 PERCENT EXCEEDS.--The discharge that is exceeded 10 percent of the time for the designated period.
50 PERCENT EXCEEDS.--The discharge that is exceeded 50 percent of the time for the designated period.
90 PERCENT EXCEEDS.--The discharge that is exceeded 90 percent of the time for the designated period.

Data collected at partial-record stations follow the information for continuous-record sites. Data for partial-record
discharge stations are presented in atable of discharge measurements at low-flow partial-record stations. These measurements are
generally madein times of drought to give better areal coverageto those events. Those measurements and others collected for some
special reason are called measurements at miscellaneous sites.

I dentifying Estimated Daily Discharge

Estimated daily-discharge values published in the water-discharge tables are identified by flagging individual daily values
with the letter symbol "€" and printing a table footnote, "e Estimated.”

Accuracy of the Records

The accuracy of streasmflow 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 interpretation of records.

The accuracy attributed to the records is indicated under "REMARKS." "Excellent" means that about 95 percent of the
daily discharges are within 5 percent of the true; "good," within 10 percent; and "fair," within 15 percent. Recordsthat do not meet
the criteriamentioned, are rated "poor.” Different accuracies may be attributed to different parts of a given record.

Daily mean discharges in this report are given to the nearest hundredth of a cubic foot per second for values less than 1
ft%/s; to the nearest tenth between 1.0 and 10 ft¥/s; to whole numbers between 10 and 1,000 ft¥/s; and to 3 significant figuresfor more
than 1,000 ft¥/s. The number of significant figures used is based solely on the magnitude of the discharge value. The samerounding
rules apply to discharges listed for partial-record stations and miscellaneous sites.
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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 Caribbean Didtrict 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 published records may be obtained from the District office.

Records of Surface-Water Quality

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 avariety of types of data and measurement 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 once 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 period of years.
Frequency of sampling isusually lessthan quarterly. A miscellaneous sampling siteisalocation other than acontinuing or partial-
record station, where random samples are collected to give better areal coverage to define water-quality conditionsin theriver basin.

A careful distinction 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. 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 figure 6.

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 number 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 measurement at miscellaneous sites.

On-site M easurements and Sample Collection

In obtaining water-quality data, a major concern needs to be assuring 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 onsite
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 samples, in treating the samples to prevent changes in quality pending
analysis, and in shipping the samples to the laboratory. Procedures for onsite measurements and for collecting, treating, and
shipping samples are given in publications on " Techniques of Water-Resources Investigations,” Book 1, Chap. D2; Book 3, Chap.
C2; Book 5, Chap. A1, A3, and A4. Detailed information on collecting, treating, and shipping samples may be obtained from the
Geological Survey District office.

One sample can define adequately the water quality at a given time if the mixture of solutes throughout the stream cross
section is homogeneous. However, the concentration of solutes at different locations in the cross section may vary widely with
different rates of water discharge, depending on the source of materia and the turbulence and mixing of the stream. Some streams
must be sampled through several vertical sections to obtain arepresentative sample needed for an accurate mean concentration and
for useincalculatingload. All samplesobtained for the National Stream Quality Accounting Network (see definitions) are obtained
from at least severa 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.



25

WATER RESOURCESDATA FOR PUERTO RICO AND THE U.S. VIRGIN ISLANDS, 1999

Chemical-quality data published in thisreport are considered to be the most representative val ues available for the stations
listed. Thevaluesreported 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 inconsi stency exists between areported 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 measurement 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, when available, (hourly values) may be obtained from the U.S.G.S. District office whose
address is given on the back of the title page of 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 temperatures are taken manually once or twice
daily, the water temperatures are taken at about the same time each day. Large streams have a small diurnal temperature change;
shallow streams may have a daily range of several degrees and may follow closely the changesin air temperature. Some streams
may be affected by waste-heat discharges.

At stations where recording instruments are used, either mean temperatures or maximum and minimum temperatures for
each day are published. Water temperatures measured at the time of water-discharge measurements are on filein the District office.

Sediment

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

During periods of rapidly changing flow or rapidly changing concentration, samples may have been collected more
frequently (twice daily or 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 method. 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, suspended-sediment loads for other periods of similar discharge,
and computed by the subdivided-day method using the transport curves.

At other stations, suspended-sediment samples were collected periodically at many verticalsin the stream cross section.
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 and in predicting long-term sediment-discharge characteristics of the stream.

In addition to the records of suspended-sediment discharge, records of the periodic measurements of the particle-size
distribution of the suspended sediment are included for some stations.

Laboratory Measurements

Sediment samples, samplesfor biochemical-oxygen demand (BOD), samplesfor indicator bacteria, and daily samplesfor
specific conductance are analyzed locally. All other samples are analyzed in the Geological Survey laboratoriesin Denver, Co. or
Ocadla, Fla. Methods used in analyzing sediment samples and computing sediment records are given in TWRI, Book 5, Chap. C1.
Methods used by the Geological Survey laboratories are given in TWRI, Book 1, Chap. D2; Book 3, Chap. C2; Book 5, Chap. A1,
A3, and A4.
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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 afrequency lessthan daily are presented first, and tables
of "daily values' of specific conductance, pH, water temperature, dissolved oxygen, and suspended sediment then follow in
sequence, when these parameters are studied.

In the descriptive headings, if the location isidentical 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 lessthan daily. For
those measured daily or continuously, periods of record are given for the parametersindividually.

INSTRUMENTATION.--Information on instrumentation is given only if a water-quality monitor temperature record,
sediment pumping sampler, or other sampling deviceisin 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.--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 or minimums may not have been sampled.
Extremes, when given, are provided for both the period of record and for the current water year.

REVISIONS.--If errorsin published water-quality records are discovered after publication, appropriate updates are made
to the Water-Quality Filein the U.S. Geological Survey's computerized data system, WATSTORE, and subsequently by monthly
transfer of update transactions to the U.S. Environmental Protection Agency's STORET system. Because the usua volume of
updates makes it impractical to document individual changes in the State data-report series or elsewhere, potential users of U.S.
Geologica Survey water-quality data are encouraged to obtain al required data from the appropriate computer file to insure the
most recent updates.

The surface-water-quality records for partia-record stations and miscellaneous sampling sites are published in separate
tables following the table of discharge measurements at miscellaneous sites. No descriptive statements are given for 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 datain this report:

PRINTED OUTPUT REMARK
E Estimated value
> Actual valueis known to be greater than the value shown
< Actual value is known to be |ess than the value shown
K Results based on colony count outside the acceptance

range (non-ideal colony count)

L Biological 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)

& Biologica organism estimated as dominant

Records of Ground-Water L evels

Only ground-water level data from a basic network of observation wells are published herein. This basic network
contains observation wells so located that the most significant data are obtained from the fewest wells in the most important
aquifers.

Data Collection and Computation

M easurements of water |evels are madein many types of wells under varying conditions, but the methods of measurement
are standardized to the extent possible. The equipment and measuring techniques used at each observation well ensure that
measurements at each well are of consistent accuracy and reliability.

Each well isidentified by means of (1) a 15-digit number that is based on latitude and longitude and (2) alocal number
that is provided for local needs. Seefigure9.

Water-level records are obtained from direct measurements with asteel tape or from the graph or punched tape of awater-
stage recorder. The water-level measurements in this report are given in feet with reference to land-surface datum (Isd). Land-
surface datum is adatum plane that is approximately at land surface at each well. If known, the elevation of the land-surface datum
isgiven in the well description. The height of the measuring point (MP) above or below land-surface datum is given in each well
description. Water levelsin wells equipped with recording gages are reported for every day and as an instantaneous observation at
noon.

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 of determining the absolute value of thetotal depth to water may
be afew tenths of afoot, whereas the error in determining the net change of water level between successive measurements may be
only ahundredth of afew hundredths of afoot. For lesser depthsto water, the accuracy isgreater. Accordingly, most measurements
reported to a hundredth of afoot, but some are given to atenth of afoot or alarger unit.
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Data Presentation

Each well record consists of three parts, the station description, the data table of water levels observed during the water
year and a graph of the water levels for the current water year and other selected period. 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 of the well description.

LOCATION.--This paragraph follows the well-identification number and reports the latitude and longitude (given in
degrees, minutes, and seconds); a landline location designation; the hydrologic-unit number; the distance and direction from a
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 terms 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.--Thisentry describes both the measuring point and the land-surface elevation at the well. The measuring point
is described physically (such as top of collar, notch in top of casing, plug in pump base and so on), and in relation to land surface
(such as 1.3 ft above land-surface datum). The elevation of the land-surface datum is described in feet above (or below) sealevel;
it is reported with a precision depending on the method of determination.

REMARKS.--This entry describes factors that may influence the water level in awell or the measurement of the water
level. It should identify wellsthat al so are water-quality observation wells, and may be used to acknowledge the assistance of local
(non-Survey) observers.

PERIOD OF RECORD.--This entry indicates the period for which there are published recordsfor the well. It reportsthe
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 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.

A table of water levelsfollows the station description for each well. Water levels are reported in feet below land-surface
datum and all taped measurements of water level are listed. For wells equipped with recorders, daily values tables are published
for the instantaneous water-level observation at noon. The highest and lowest water levels of the water year and their dates of
occurrence are shown on aline below thetable. 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. A hydrograph for a
selected period of record follows each water-level table.

Recor ds of Ground-Water Quality

Records of ground-water quality in this type of report differ from other types of records in that for most sampling sites
they consist of only one set of measurements for the water year. The quality of ground water ordinarily changes only slowly;
therefore, for most general purposes one annual sampling, or only a few samples taken at infrequent intervals during the year, is
sufficient. Frequent measurement of the same constituentsis not necessary unless one is concerned with a particular problem, such
as monitoring for trends in nitrate concentration. In the special cases where the quality of ground water may change more rapidly,
more frequent measurements are made to identify the nature of the changes.
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Data Collection and Computation

The records of ground-water quality in this report were obtained mostly as a part of special studies in specific areas.
Consequently, a number of chemical analyses are presented for some counties but none are presented for others. Asaresult, the
recordsfor thisyear, by themselves, do not provide abalanced view of ground-water quality Statewide. Such aview can be attained
only by considering records for this year in context with similar records obtained for these and other countiesin earlier years.

Most methods for collecting and analyzing water samples are described in the "U.S. Geological Survey Techniques of
Water-Resources Investigations' manuals listed on a following page. The values reported in this type of report represent water-
quality conditions at the time of sampling as much as possible, consistent with available sampling techniques and methods of
analysis. All samples are obtained by trained personnel. The wells sampled are pumped long enough to assure that the water
collected comes directly from the aquifer and has not stood for along time in the well casing where it would have been exposed to
the atmosphere and to the material, possibly metal, comprising the casings.

Data Presentation

The records of ground-water quality, when available, are published in asection titted QUALITY OF GROUND WATER
immediately following the ground-water level records. Datafor quality of ground water are listed al phabetically by County, and
areidentified by well number. The primeidentification number for wells sampled isthe 15-digit number derived from the | atitude-
longitudelocations. No descriptive statements are given for ground-water-quality records; however, thewell number, depth of well,
date of sampling, and other pertinent data are given in the table containing the chemical analyses of the ground water. The
REMARK codes listed for surface-water-quality records are aso applicable to ground-water-quality records.

ACCESSTO U.S. GEOLOGICAL SURVEY WATER DATA

The U.S. Geological Survey provides near real-time stage and discharge data for many of the gaging stations equipped
with the necessary telemetry and historic daily-mean and peak-flow discharge data for most current or discontinued gaging stations
through the world wide web (WWW). These data may be accessed at

http://water.usgs.gov

Some water-quality and ground-water data also are available through the WWW. In addition, data can be provided in
various machine-readable formats on magnetic tape or 3-1/2 inch floppy disk. Information about the availability of specific types
of data or products, and user charges, can be obtained locally from each of the Water Resources Division District Offices (see
address on the back of the title page).


http://pr.water.usgs.gov
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DEFINITION OF TERMS

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

Acid neutralizing capacity (ANC) is the equivalent sum of all bases or base-producing materias, solutes plus
particulates, in an aqueous system that can be titrated with acid to an equivalence point. This term designates titration of an
“unfiltered” sample (formerly reported as akalinity).

Acre-foot (AC-FT, acre-ft) isthe quantity of water required to cover 1 acreto adepth of 1 foot and is equivalent to 43,560
cubic feet, 325,851 gallons, or 1,233 cubic meters.

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

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

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

Alkalinity isthe capacity of solutesin an agueous system to neutralize acid. Thisterm designatestitration of a*“filtered”
sample.

Annual runoff is 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, acre-ft) isthe quantity of water required to cover 1 acre to adepth of 1 foot and isequal to
43,560 cubic feet, 325,851 galons, or 1,233 cubic meters

Cubic foot per second per square mile [CFSM, (ft/s)/mi?] is the average number of cubic feet of water
flowing per second from each square mile of areadrained, assuming the runoff is distributed uniformly in time and area.

Inch (IN., in.) asused in thisreport, refersto the depth to which the drainage areawould be covered with water
if all of the runoff for a given time period were uniformly distributed on it.

Aroclor isthe registered trademark for a group of polychlorinated biphenyls that were manufactured by the Monsanto
Company prior to 1976. Aroclors are assigned specific 4-digit reference numbers dependent upon molecular type and degree of
substitution of the biphenyl ring hydrogen atoms by chlorine atoms. The first two digits of a numbered aroclor represent the
molecular type and the last two digits represent the weight percent of the hydrogen substituted chlorine.

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

Total coliform bacteria are a particular group of bacteria that are used as indicators of possible sewage
pollution. This group includes coliforms that inhabit the intestine of warm-blooded animals and those that inhabit soils.
They are characterized as aerobic or facultative anaerobic, gram-negative, nonspore-forming, rod-shaped bacteria that
ferment lactose with gas formation within 48 hours at 35 °C. In the laboratory, these bacteria are defined as all the
organisms that produce colonies with a golden-green metallic sheen within 24 hours when incubated at 35 °C plus or
minus 1.0 °C on M-Endo medium (nutrient medium for bacterial growth). Their concentrations are expressed as number
of colonies per 100 mL of sample.

Fecal coliform bacteria are bacteriathat 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 |aboratory, they are defined as all organisms that
produce blue colonies within 24 hours when incubated at 44.5 °C plus or minus 0.2 °C on M-FC medium (nutrient
medium for bacterial growth). Their concentrations are expressed as number of colonies per 100 mL of sample.

Fecal streptococcal bacteria are bacteriafound 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 that are capable of
growth in brain-heart infusion broth. In the laboratory, they are defined as all the organisms that produce red or pink
colonies within 48 hours at 35 °C plus or minus 1.0 °C on KF-streptococcus medium (nutrient medium for bacterial
growth). Their concentrations are expressed as number of colonies per 100 mL of sample.
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Enterococcus bacteria are commonly found in the feces of humans and other warm-blooded animals.
Although some strains are ubiquitous and not related to fecal pollution, the presence of enterococci in water is an
indication of fecal pollution and the possible presence of enteric pathogens. Enterococcus bacteria are those bacteria that
produce pink to red colonies with black or reddish-brown precipitate after incubation at 41 °C on mE agar and
subsequent transfer to EIA medium. Enterococci include Streptococcus feacalis, Streptococcus feacium, Streptococcus
avium, and their variants.

Escherichia coli (E. coli) are bacteria present in the intestine and feces of warm-blooded animals. E. coli area
member species of thefecal coliform group of indicator bacteria. In the laboratory, they are defined as those bacteriathat
produce yellow or yellow-brown colonies on afilter pad saturated with urea substrate broth after primary culturing for
22 to 24 hours at 44.5 °C on mTEC medium. Their concentrations are expressed as number of colonies per 100 mL of
sample.

Base flow isflow in a channel sustained by ground-water discharge in the absence of direct runoff.
Bed material isthe sediment mixture of which a streambed, lake, pond, reservoir, or estuary bottom is composed.

Benthic organisms (invertebrates) are the group of animals inhabiting 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. They are
useful asindicators of water quality.

Biochemical oxygen demand (BOD) is ameasure of the quantity of dissolved oxygen, in milligrams per liter, necessary
for the decomposition of organic matter by microorganisms, such as bacteria.

Biomassis the amount of living matter present at any given time, expressed as mass per unit area or volume of habitat.

Ash massisthe mass or amount of residue present after the residue from the dry mass determination has been
ashed in amufflefurnace at atemperature of 500 °C for 1 hour. Ash mass of zooplankton and phytoplankton is expressed

in grams per cubic meter (g/m3), and periphyton and benthic organisms in grams per square meter (g/m?).

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

Organic massor volatile mass of theliving substanceis the difference between the dry mass and ash mass and
represents the actual mass of the living matter. Organic massis expressed in the same units asfor ash mass and dry mass.

Wet massisthe mass of living matter plus contained water.

Biomass pigment ratio is an indicator of the total proportion of periphyton which are autotrophic (plants). Thisis also
called the Autotrophic Index.

Bottom material: See“Bed materia.”

Célls/volumerefersto the number of plankton cells or natural units counted using amicroscope and grid or counting cell.
Results are generally reported as cells or units per milliliter.

Céllsvolume (biovolume) determination is one of several common methods used to estimate biomass of algaein aquatic
systems. Cell members of algae are frequently used in aquatic surveys as an indicator of algal production. However, cell nhumbers
alone cannot represent true biomass because of considerable cell-size variation among the algal species. Cell volume (um?®) is
determined by obtaining critical cell measurements on cell dimensions (for example, length, width, height, or radius) for 20 to 50
cells of each important species to obtain an average biovolume per cell. Cells are categorized according to the correspondence of
their cellular shape to the nearest geometric solid or combinations of simple solids (for example, spheres, cones, or cylinders).
Representative formulae used to compute biovolume are as follows:

sphere 4/3° cone 1/31%h  cylinder Trh.

From cell volume, total algal biomass expressed as biovolume (ummL) is thus determined by multiplying the number
of cells of agiven species by its average cell volume and then summing these volumes over all species.

Chemical oxygen demand (COD) is a measure of the chemically oxidizable material in the water and furnishes an
approximation of the amount of organic and reducing material present. The determined value may correlate with BOD or with
carbonaceous organic pollution from sewage or industrial wastes.
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Chlorophyll refers to the green pigments of plants. Chlorophyll a and b are the two most common green pigments in
plants.

Colloid isany substance with particlesin such afine state of subdivision dispersed in amedium (for example, water) that
they do not settle out; but not in so fine a state of subdivision that they can be said to be truly dissolved.

Color unit isproduced by 1 milligram per liter of platinum in the form of the chloroplatinate ion. Color is expressed in
units of the platinum-cobalt scale.

Confined aquifer isaterm used to describe an aquifer containing water between two relatively impermeable boundaries.
The water level in awell tapping a confined aquifer stands above the top of the confined aquifer and can be higher or lower than

thewater tablethat may be present in the material aboveit. In some casesthe water level can rise above the ground surface, yielding
aflowing well.

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

Continuous-record station is a site that meets either of the following conditions:

1.Stage or streamflow are recorded at some interval on a continuous basis. The recording interval is usually 15 minutes,
but may be less or more frequent.

2.Water-quality, sediment, or other hydrologic measure-ments are recorded at least daily.
Control designates afeaturein the channel downstream from agaging station that physically influencesthe water-surface
elevation and thereby determines the stage-discharge relation at the station. This feature may be a constriction of the channel, a

bedrock outcrop, agravel bar, an artificial structure, or a uniform cross section over along reach of the channel.

Control structureasused in thisreport 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 saltwater.

Cubic foot per second (CFS, ft%s) isthe rate of discharge representing avolume of 1 cubic foot passing agiven point in
1 second. It is equivalent to approximately 7.48 gallons per second, 448.8 gallons per minute, or 0.02832 cubic meters per second.

Cubicfoot per second-day (CFS-DAY, Cfs-day, [(ft3/s)/d]) is the volume of water represented by aflow of 1 cubic foot
per second for 24 hours. It is equivalent to 86,400 cubic feet, 1.9835 acre-feet, 646,317 gallons, or 2,447 cubic meters.

Daily record isasummary of streamflow, sediment, or water-quality values computed from data collected with sufficient
frequency to obtain reliable estimates of daily mean values.

Daily record station isasite for which daily records of streamflow, sediment, or water-quality values are computed.
Datum, as used in this report, is an elevation above mean sealevel to which all gage height readings are referenced.
Didl isof or pertaining to a 24-hour period of time; aregular daily cycle.

Discharge, or flow, is the volume of water (or more broadly, volume of fluid including solid- and dissolved-phase

material), that passes a given point in a given period of time.

Annual 7-day minimum is the lowest mean discharge for 7 consecutive days in a year. Note that most low-
flow frequency analyses of annua 7-day minimum flows use a climatic year (April 1-March 31). The date shown in the
summary statisticstableistheinitial date of the 7-day period. (Thisvalue should not be confused with the 7-day 10-year
low-flow statistic.)

Instantaneous dischar ge is the discharge at a particular instant of time.
M ean dischar ge (MEAN) isthe arithmetic mean of individual daily mean discharges during a specific period.
Dissolved refersto that material in arepresentative water sample that passes through a 0.45-micrometer membranefilter.

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.
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Dissolved oxygen (DO) content of water in equilibrium with air is afunction of atmospheric pressure, temperature, and
dissolved-solids concentration of thewater. The ability of water to retain oxygen decreases with increasing temperature or dissolved
solids, with small temperature changes having the more significant offset. Photosynthesis and respiration may cause diurnal
variationsin dissolved-oxygen concentration in water from some streams.

Dissolved-solids concentration of water is determined either analytically by the “residue-on-evaporation” method, or
mathematically by totaling the concentrations of individual constituents reported in acomprehensive chemical analysis. During that
analytical determination of dissolved solids, the bicarbonate (generally a major dissolved component of water) is converted to
carbonate. Therefore, in the mathematical calculation of dissolved-solids concentration, the bicarbonate value, in milligrams per
liter, is multiplied by 0.4926 to reflect the change. Alternatively, alkalinity concentration (as mg/L CaCOg) can be converted to
carbonate concentration by multiplying by 0.60.

Diversity index is a numerical expression of evenness of distribution of aquatic organisms. The formula for diversity
indexis:
5 >, og M
= — — 0 —
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i=1
where n; isthe number of individuals per taxon, nisthe total number of individuals, and sis the total number of taxain the sample

of the community. Diversity index values range from zero, when al the organisms in the sample are the same, to some positive
number, when some or all of the organisms in the sample are different.

Drainage area of asite on astream is that area, measured in a horizontal plane, that has a common outlet at the site for
its surface runoff. Figures of drainage area given herein include all closed basins, or noncontributing areas, within the area unless
otherwise specified.

Drainagebasin isapart of the Earth’s surface that is occupied by a drainage system with acommon outlet for its surface
runoff (see“Drainage ared’).

Dry weight refers to the weight of animal tissue after it has been dried in an oven at 65 °C until a constant weight is
achieved. Dry weight represents total organic and inorganic matter in the tissue.

Flow-duration percentiles are values on a scale of 100 that indicate the percentage of time for which a flow is not
exceeded. For example, the 90th percentile of river flow is greater than or equal to 90 percent of all recorded flow rates.

Gage datum isthe elevation of the zero point of the reference gage from which gage height is determined as compared
to sealevel (see “Datum”). This elevation is established by a system of levels from known benchmarks, by approximation from
topographic maps, or by geographical positioning system.

Gage height (G.H.) is the water-surface elevation referenced to the gage datum. Gage height is often used
interchangeably with the more general term “stage,” although gage height is more appropriate when used with areading on agage.

Gaging station isasite on astream, canal, lake, or reservoir where systematic observations of stage, discharge, or other
hydrologic data are obtained. When used in connection with a discharge record, the term is applied only to those gaging stations
where a continuous record of discharge is computed.

Gas chromatography/flame ionization detector (GC/FID) is a laboratory analytical method used as a screening
technique for semivolatile organic compounds that are extractable from water in methylene chloride

Ground-water level isthe elevation of the water table or another potentiometric surface at a particular location.

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 akaline earths (principally calcium and magnesium) and is expressed
as the equivalent concentration of calcium carbonate (CaCOg).

High tide is the maximum height reached by each rising tide. The high-high an