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PREFACE

This volume of the annual hydrologic data report of Pennsylvaniais one of a series of annual
reports that document hydrologic data gathered from the U.S. Geological Survey's surface- and
ground-water data-collection networks in each State, Puerto Rico, and the 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. Hydrologic datafor Pennsylvaniaare
contained in 3 volumes.

Volumel. Delaware River Basin
Volume 2. Susguehanna and Potomac River Basins
Volume 3. Ohio and St. Lawrence River Basins

Volume 2 was prepared in cooperation with the Commonwealth of Pennsylvania and other
agencies under the general supervision of Patricia L. Lietman, Director, USGS Pennsylvania
Water Science Center; Robert A. Hainly, Assistant Director for Hydrologic Surveillance and
Data Management; Mark R. Beaver, Chief of the Hydrologic Surveillance Program, New
Cumberland; William P. Schaffstall, Chief (retired), Williamsport Office; and Randall R. Durlin,
Chief, Williamsport Office. It isthe product of ateam effort by dedicated personnel of the U.S.
Geological Survey who collected, compiled, analyzed, verified, and organized these 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 Geological Survey policy and established guidelines, the following individuals
contributed significantly to the collection, processing, and tabulation of these data:

J. K. Bender T. R. Hunt J.D. Riggle
H. Blascovich J. V. lrvin M. A. Roland
K. E. Brayton M. E. Jones J. J. Rote

R. T. Campbell C. A. Loper S. P. Sorber
C. A. Cravotta D.L. O Brien S. J. Ward
E. Eggler C. Neill J. E. Welch
J. D. Hollenbach A. G. Reif
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SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED IN THISVOLUME

[Letters after station name designate type of data: (d) discharge, (c) chemical, (b) biological, (t) water temperature,
(sc) specific conductance, (turb) turbidity, (€) elevation, gage heights, or contents.]

NORTH ATLANTIC SL OPE BASINS

Station
number
SUSQUEHANNA RIVER BASIN
CHEMUNG RIVER BASIN
Tioga River near Mansfield (0)........covvereiieiiisieiseiee sttt e e s b e e besaesesaans 01516350
Corey Creek near Maineshurg (d).......oeveireieiirieieeereees e 01516500
TiogaRiver at Tioga (d) 01518000
Tioga River at Tioga Junction (d,c,b) 01518700
Cowanesgue River al WeSH e d (d) ......oeorereieeiee e 01518862
Cowanesque River near LawrenCeville (A,C) ......oveevrrireinnieerrieeres e 01520000
Reservoirsin Chemung RIVEr BaSIN (€) .......cuuciieiiiieeieesisieesieese s e e sae et ss e saessssensesessessssensesesens
Susquehanna River at TOWANAA (A,0) ....covvveveiriririeirieeer bbb 01531500
TOWANDA CREEK BASIN
Towanda Creek near Monroeton (d,C,0) ..o 01532000
Susquehanna River at MESNOPPEN (0) ...cviveueiriririeiririeieer ettt et see b 01533400
TUNKHANNOCK CREEK BASIN
Tunkhannock Creek near TUNKhannOCK (0,C,0) ......co.oiriiiiriei e 01534000
LACKAWANNA RIVER BASIN
Stillwater Lake Near FOTESE CitY (£)....vuirueirieiriesieiiieiete sttt te et sae s te e s et se e s be e be s re st esesse s besaenentenes 01534180
Lackawanna River near Forest City (d) .. 01534300
Lackawanna River at Archbald (d)......... 01534500
Lackawanna River at Old Forge (d,c,b).. 01536000
Susguehanna River at WIIKES-Barre () .......coeeoeireree et se et e e eeenes 01536500
WAPWALLOPEN CREEK BASIN
Wapwallopen Creek near WapwWallOpeN () .......cveiiieeiiiieisieicesieeseie ettt s sreseenesnan 01538000
FISHING CREEK BASIN
Fishing Creek near BIOOMSDUIG () .....c.coveoeeueieeerieieieeeees ettt st eae e nesee e eneeean 01539000
Susguehanna River at DanVille (0,0) ..o s 01540500
WEST BRANCH SUSQUEHANNA RIVER BASIN
West Branch Susquehanna River at BOWer (0,C,0).......corruiuiiriiiciiiietrreereesseee e 01541000
West Branch Susquehanna River at Curwensville () ........ceeeereinieinrceresseesene e 01541200
West Branch Susquehanna River @ HYde (d).......coooeerireneereee e 01541303
Clearfield Creek at Dimeling (d,C,0).......ccuiiiiiie e s 01541500
West Branch Susquehanna River af Karthaus (d).........cocoveueirrieenineeenrieenesese e 01542500
Bennett Branch Sinnemahoning Creek (head of Sinnemahoning Creek):
Driftwood Branch Sinnemahoning Creek:
North Creek:
Waldy Run near EMpOorium (d) ......ccoooeereieieeenecsee e 01542810
Driftwood Branch Sinnemahoning Creek at Sterling Run (d,C,b) ......coviveiiieninnineceeece 01543000
Sinnemahoning Creek at Sinnemahoning (d,C,0) ........ccoceiieiiiiie e 01543500
First Fork Sinnemahoning Creek near Sinnemahoning (d,C,0).......ccccevvvivcieievinieneieseceseeene 01544000
Kettle Creek at Cross FOTK (0) ..ottt naene e 01544500
Kettle Creek near WeSIPOIt (0,C,0) ...vvvereieieerree e 01545000
West Branch Susquehanna River at RENOVO () ......c..eoeiuirirerieieerieesieieiesiece e s 01545500

Y oung Womans Creek Near RENOVO (T,C) ....euvrviveuerieirerieirierisie ettt 01545600

Page

46
48
50
52
58
60

66

70
74

76

81
82

86
90

92

94
96

100
104
106
108
112

114
116
121
125
130
132
138
140

vii



viii

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

NORTH ATLANTIC SLOPE BASINS--Continued

Station
) number Page
SUSQUEHANNA RIVER BASIN--Continued

Bald Eagle Creek:
Spring Creek at HOUSEIVITIE (0) .....cvivreeiiirieieirieee et 01546400 144
Spring Creek near AXemMann (A,C,0) ....ooveiiiiieiiiice e 01546500 146
Spring Creek at MileShurg () .....c.coeeveeeeeririeieireiee e 01547100 152
Bald Eagle Creek below Spring Creek at Mileshurg (d) .......cooveerererreereninieenrereereseeeereseeeseseeneens 01547200 154
Bald Eagle Creek at BlanChard (d) ........coeoeeeeeeieeeseseeese s s 01547500 156
Marsh Creek at BlanChard (d).........cceerueueeiiiiiiieiiieieeieieeeeieieiei e 01547700 158
Beech Creek at MOonUMENE (0) .....ooveuiiieiiiieeicee st ere e 01547950 160
Pine Creek at Cedar RUN () ........ccviiieiieisieeecs ettt senestenenesean 01548500 162
Little Pine Creek:
Blockhouse Creek near English Center (d) .......cvovveereerreeeireneiceseseeesesneee e 01549500 164
Pine Creek below Little Pine Creek near Waterville (d,C,D).......cccoeeiirriniiiieeeeee e 01549700 166
Lycoming Creek near Trout RUN (0,C,0)........oouiuirieiiieieeeeeees e e 01550000 172
West Branch Susquehanna River at Williamsport (d,C,0) ...c.cvveveiiiiieiireeeeeeeee e 01551500 178
Loyalsock Creek at LoyalSOCKVIllE (d,C,0) ....oveviieiiieiceseese e 01552000 182
Muncy Creek near SONESLOWN (T,C,0) .....veuiirieiiiririeeeere e 01552500 188
West Branch Susquehanna River at Lewisburg (A,D) .......oceireieiiniieierrcesesseeeseeeeseseee e 01553500 193
Chillisquague Creek at WashingtonVille (d)..........coeoeoieeneiieieeereeee e 01553700 196
Reservoirsin West Branch Susquehanna River Basin () .......cc.coeierinrerennereeseees e 198
Susguehanna RIVEr at SUNDUNY () ...o.ooveoieiieice et b bbb b se b e st e ae et e 01554000 200
PENNS CREEK BASIN
Penns Creek at PEnNS Creek (0,0) ...t 01555000 202
EAST MAHANTANGO CREEK BASIN
East Mahantango Creek near Dalmatia (d) ...........ccoviirieeieieiiiee st s ne s 01555500 206

JUNIATA RIVER BASIN
Frankstown Branch Juniata River:

Frankstown Branch Juniata River at Williamshurg (d) .......ccoeoeeerenneneieeeeseeseee e 01556000 208

Little Juniata River:

Bald Eagle Creek at TYIoNE () ......cvvveiiriieeicieece ettt s ene e 01557500 210
Little Juniata River at Spruce Creek (d,C,0)......ciiiiiieciceeseeeseesee e 01558000 212

Juniata River a HUNEINGAON (). .veueiriieeiiirieieiise ettt 01559000 217

Raystown Branch Juniata River:

Dunning Creek:

Dunning Creek a BElAeN (d) ......coeerieieieee s 01560000 219
Raystown Branch Juniata River at Saxton (A,0) ........cccueiieiiirieeseesieseseee e 01562000 221
Raystown Lake near HUNtINGAON () .....oveviviieiiiieisiesieese sttt sttt saenennan 01563100 225
Raystown Branch Juniata River below Raystown Dam near Huntingdon (d).........cocveeernecrennceens 01563200 226

Juniata River at Mapleton DEPOL (A)........cvrreereireiieiiirerereese e nn e 01563500 228

Aughwick Creek near Three SPrings () -..co.eeoeeeeereiererese e see e eae e 01564500 230

Kishacoquillas Creek at ReedSVille () .......couoeiirieeiieee e e 01565000 232

Tuscarora Creek near Port ROYal (d) .....c.cviveieiiiieiiiiisesieie ettt sesbens 01566000 234
Juniata River a NEWPOIT (0,0) ... cciieiieiiceesiese ettt et e e se b e e aesnesesbans 01567000 236
SHERMAN CREEK BASIN
Sherman Creek:

Bixler RUN NEAr LOYSVITTE () «..eeeeieeeeiiee ettt s 01567500 240
Sherman Creek at ShermanS Dale () .....cvcvvveieiiieciceee et s 01568000 242
CONODOGUINET CREEK BASIN
Conodoguinet Creek:

Big Spring Creek at Big Spring (A,tUFD) ........ooe e e 01569460 244

Letort Spring RUN NEAr Carlisle (d) .....o.ooveeieeiieeeeeee et s 01569800 248

Conodoguinet Creek near Hogestown (d)... 01570000 250
Susguehanna River at HarriShurg (0) ....ooveeeeeieerieicericisiei et a s e b st s ae e erenes 01570500 252




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

NORTH ATLANTIC SLOPE BASINS--Continued

Station
number
SUSQUEHANNA RIVER BASIN--Continued
YELLOW BREECHES CREEK BASIN
Y ellow Breeches Creek:
Y ellow Breeches Creek near Camp Hill (d) .....c.oovvveeiiinieiirneeeeere et 01571500
SWATARA CREEK BASIN
Swatara Creek, Site C1, near NeWtOWN (C,SC,PH,L) ..veiiireeirieiei et 0157155010
Swatara Creek, Site C3, near NEWLOWN (0,C,) ..vevveuiireiiriieei ettt 0157155014
Rowe Drainage Tunnel, Site E2-244, near Joliett (d,C,SC,PH ) .cvevveiiiiiceicisccescsee e 403542076263201
Lorberry Creek near Lorberry JUNction (0,C,SC,PH,E) ..o 01571778
Swatara Creek at RaVING (0,C,SC,PH L) - veeriiieeeeee ettt es 01571820
Swatara Creek near Pine Grove (d) 01572025
Swatara Creek NEar INWOOL () ....c.eiveererirerieriere ettt bbbt sb et st se et nes 01572190
Indiantown Run near Harper TAVEIN (0).....c.corueerriieenirieeeesieiee sttt 01572950
Swatara Creek at Harper Tavern (d) 01573000
Manada Creek at Manada Gap (d).......... 01573482
Swatara Creek Near HErshEY () ..o 01573560
WEST CONEWAGO CREEK BASIN
West Conewago Creek at East BErlin (d) ......cccceiveiiieiiieesesesees ettt e 01573825
Bermudian Creek at Oxford Road near Heidlersburg (d) ........cceeieieeneieieieiesiee e 01573849
West Conewago Creek near Manchester (0,0) ..o 01574000
CODORUS CREEK BASIN
Codorus Creek at SPring GIrOVE () .....coeoeeereeiriereee ettt see st e b e be st sbe et see e e nes 01574500
Reservoirsin Codorus Creek Basin (e)...
Susguehanna RIVEr at Maietta () ......ccooeiierieeieiseee et be b se b e et e b nenrenes 01576000
CONESTOGA RIVER BASIN
Conestoga River:
Conestoga RIVEr @ LaNCASIEr (0)......eerrereeereeirieriee ettt sttt et sb et se et nes 01576500
Little Conestoga Creek near Millersville (d) ........ccocoivieiiieieicsceseses ettt e 01576712
Conestoga River at Conestoga (0,0) .......cceviiieiiireiieiee et es 01576754
Pequea Creek at MartiC FOrge (D) ........oeuiiririeeireeir e 01576787
POTOMAC RIVER BASIN
Wills Creek bel ow Hyndman (d) ........ccoveeiiieiiiieiseeseee ettt sa et e enennan 01601000
TONOLOWAY CREEK BASIN
Tonoloway Creek near NEEAMOIe (d)......c.vorvereirerieiiiresereer et nnenenea 01613050

Discharge at partial-record stations and miscellaneous sites
Crest-stage partial-reCord SEALOMNS..........coviuiirriee ettt b et es
MISCEIIANEOUS SITES ......oieiiticiitii ettt bbb bbb bbb bbb bbb b
Analysis of streamflow samples collected at partial-record and special-study sites
Analysis of streamflow samples collected at partial-record Stations.........cveerreereerneererneseee e
Analysis of samples collected at special-study sites
Pennsylvaniawater-quality NEIWOIK...........cooiiririeiieee e
SWELAIA CrEEK PIOJECT ... ..veveieirteteirete ettt ettt stttk ettt b e e ntenan
Analysis of data collected at specia-study sites
Pennsylvania fluvial geomorphic reference reach NEIWOTK ..........cccoveeiririnieenneeeree s
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GROUND-WATER WELLS, BY COUNTY, FOR WHICH RECORDS ARE PUBLISHED IN THISVOLUME
(Letters after local well number designate type of data: (I) water level)

GROUND-WATER RECORDS

Page

ADAMS COUNTY

Well 395846077040601 Local number AD 146 (1) 466

Well 394430077225001 Local number AD 808 (1) 467
BEDFORD COUNTY

Well 400217078281901 LOCA NUMDET BD 150 (1) .vvvvvereeeeeeeeesesessssesssessesssseeseeseeeeeeeseesssssesssssssssssssssssssssssssssseneees 468

Well 400450078303001 LOCE NUMDET BD 654 (1) .vvvvvereeereeeeeeeeseessssessessesssseeseseeeseeeessesesessssssssssssssssssssssssssssseeneees 469
BLAIR COUNTY

Well 402452078271301 LOCA NUMDET BA 74 (1) eeeeeeeeseeeeeseeesseeseseeseeseseeeseseeeeeseeseesssessssssessesssssssssssssssssssssneees 471
BRADFORD COUNTY

Well 414330076280501 LOCE NUMDET BR 92 (1) .vvvvveveereeeeeeeesseessssessessessseeesessesseseeseesessssssssessssssssssssssssssssssseneees 472
CAMBRIA COUNTY

Well 403434078302201 LOCA NUMDET CA 459 (1) .ovovreeeeeeeeeeeseseeseeeeseeseeeeseeeeeseeseeseeseesssesssessessesssssssssssssssssssseneees 473
CAMERON COUNTY

Well 412732078034201 LOCE NUMDET CM 13 (1) vvvvevrereeeeeeeeesseeseesesssssessseeeseeseeseeeeseesessssssssssssssssssssssssssssssseeneees 474
CENTRE COUNTY

Well 404518077575501 LOCA NUMDET CE 118 (I) .vvvvvvereeeeeesessssessessesseseesessessesseseeseeseesssessssssessesssssssssssssssssssseneees 475

Well 404556077525101 LOCA NUMDET CE B8 (1) .vvvvvvererreeeesesssesssssesssssesssseesesseeseeeeseesesssssssssssssssssssssssssssssssssneees 476
CLEARFIELD COUNTY

Well 410627078313601 LOCE NUMDET CF 321 (1) .evvevvereeeeeeeeeeeeseseseseseeseeseseeeseeeeeseeeeeeeseeeeesesessssssssssssssssssssssseeneees 477
CLINTON COUNTY

Well 411424077462201 Local number CN 1(1) ........ 478

Well 410738077262702 Local number CN 398 (1) 479

Well 410740077262501 Local number CN 399 (1) 480

Well 410734077262102 Local number CN 419 (1) 481
COLUMBIA COUNTY

Well 410705076334901 LOCA NUMDET CO 589 (1) evvvvrerereeeeesesesssesesseseesssseesesseeseseeseesesesssssssssssssssssssssssssssssssneees 482
CUMBERLAND COUNTY

Well 400209077183301 LOCE NUMDET CU 2 (1) evevvvrerrereeseeeseessessesseseeseessseeeeesseeseeeeseeseeeeessesssssssssssssssssssssseseeneees 483
DAUPHIN COUNTY

Well 402118076462201 LOCA NUMDET DA 350 (1) .vvvvvereeeeeeesesessssseseeseesssseeseeseeeeeeeseesesssssesssssssssssssssssssssssssseneees 484

Well 402255076422001 LOCA NUMDET DA 868 (1) .vvvvvereeeeeeeseeesesssssessessessseeesesseeseseeseesesssssssssssssssssssssssssssssssseneees 485
FRANKLIN COUNTY

Well 395322077365301 LOCE NUMDET FR 818 (1) ...vvevveveeeeeeeeeeseseseseseeseeeeseeeeeeeeeeeeeeeeeseeeeeseseessesssssssssesssssssssseneees 486
FULTON COUNTY

Well 394755078135001 LOCA NUMDET FU 249 (1) ..vvvvvoreeeseeeeeeesessesseseeseeesseeesessesseseeseeseessesssssssssssssssssssssssssssesneees 487
HUNTINGDON COUNTY

Well 401843078075401 LOCA NUMDET HU 301 (1) .evevvererreeeeeesesesseeseseeseeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeessssssssssssssssssssssseneees 488
JUNIATA COUNTY

Well 402411077374801 LOCA NUMDET JU 351 (1) vvvvvvvereeeeeeeeeeesessessesseseesssseeeeseeeeeeeeseesssessssssssssssssssssssssssssssseeneees 489
LACKAWANNA COUNTY

Well 413346075421301 LOCE NUMDET LK 508 (1) ..vvevvereeereeeeeeesesssssesseseeesseeeeeeeeeeeeeeseeseeeeeseeeessssssssssssssssssssssseneees 490
LANCASTER COUNTY

Well 401637076071501 LOCA NUMDET LN 1351 (1) .vvvveveereeeeeeessessessesseseesesseeeeeseeeeeeeseesesesssssssssssssssssssssssssssssssneees 491
LUZERNE COUNTY

Well 411756076162701 LOCE NUMDET LU 294 (1) ....ovvereeeeeeeeeesesseeeeseeseeeeseeeeeeseeeeeeeseeseeeeeseseessssssssssssesssssssssseneees 492
LYCOMING COUNTY

Well 412427076594401 LOCA NUMDET LY 112 (1) ovveveereeeseeseeessessesseseeseesssseseeeseeeeeeeseesesssssssssssssssssssssssssssssssesneees 493
MIFFLIN COUNTY

Well 404140077354001 LOCE NUMDET MEF 344 (1) ..oovooreeeeeeeeeeeeeseeseseeseeeeseeeseeeeeeeeeeeeeeeeeeeseeeesssesssssssssssssesesseeneees 494
MONTOUR COUNTY

Well 405738076343501 LOCA NUMDET MT 256 (1) .vvvvvereeeeeeeseeeeseessssessessessseesseeseeseeeeseesesssssssssssssssssssssssssssssssseneees 495
NORTHUMBERLAND COUNTY

Well 404239076362001 LOCE NUMDET NU 567 (1) .eveveererreeeeeeesesssssesseseeseseeeeeeeeeeeeeeseeseeeseseseessssssssssssessssssssseeneees 496
PERRY COUNTY

Well 402735077100901 LOCE NUMDET PE B84 (I) ..vvvveereeeseeeeeessesssssessssseessseesessessesesseessessssssssssssssssssssssssssssssesneees 497
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POTTER COUNTY

Well 414640077493801
SNYDER COUNTY

Well 403939076591001
SULLIVAN COUNTY

Well 413026076352901
SUSQUEHANNA COUNTY

Well 415323077451301
TIOGA COUNTY

Well 414513077333701
UNION COUNTY

Well 405928077115501
WYOMING COUNTY

Well 412826076083301
YORK COUNTY

Well 400916076492301

Well 394937076390701

GROUND-WATER RECORDS--Continued
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xi



Xii WATER RESOURCES DATA - PENNSYLVANIA, 2005

The following continuous-record surface-water discharge stations (listed by downstream order) have been discontinued.
Daily streamflow records were collected and published for the period of record shown for each station. Discontinued stations with
less than 3 years of record have not been included. Information regarding these stations may be obtained from the USGS Pennsyl-
vania Water Science Center Office at the address given on the back of the title page of this report.

DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER DISCHARGE STATIONS

Station name nSLﬁik?; Drzlrgzg ) P?el:%?t? '
(mi?) (water years)
SUSQUEHANNA RIVER BASIN

Elk Run near Mainesburg 01517000 10.2 1955-78
Crooked Creek at Tioga 01518500 122 1954-74

N. Branch Sugar Creek trib. near Columbia Crossroads 01531250 8.83 1963-68
Middle Br. Wyalusing Creek trib. near Birchardsville 01532850 5.67 1965-79

North Branch Mehoopany Creek near Lovelton 01533500 35.2 1941-58
Butler Creek at Gibson 01533800 7.38 1974-79
South Branch Tunkhannock Creek near Montdale 01533950 12.6 1961-78
Lackawanna River at Moosic 01535500 264 1914-28

Toby Creek at Luzerne 01537000 324 1941-93
Solomon Creek at Wilkes-Barre 01537500 15.7 1940-90
Nescopeck Creek near St. Johns 01538500 49.0 1920-26

Little Nescopeck Creek tributary near Freeland 01538510 mine discharge 1974-79, 1996-98
Applemans Run above Light Street 01539200 172 1972-74
Applemans Run below Light Street 01539210 1.99 1972-74

Little Fishing Creek at Eyers Grove 01539500 56.5 1941-58
Fishing Creek at Bloomsburg 01540000 355 1914-28
Trexler Run near Ringtown 01540200 1.77 1963-81
Bradley Run near Ashville 01541308 6.77 1968-80
Maoshannon Creek at Osceola Mills 01542000 68.8 1941-93
North Bald Eagle Creek at Milesburg 01546000 119 1911-28, 1934
Spring Creek near Bellefonte 01547000 136 1911-19
South Fork Beech Creek near Snow Shoe 01547800 12.2 1969-81

Bald Eagle Creek near Beech Creek Station 01548005* 562 1910-95
Wilson Creek above Sand Run near Antrim 01548408 12.6 1978-82
Mitchell Mine discharge #2 near Antrim 01548413 mine discharge 1978-81

Anna S mine discharge #1 near Antrim 01548416 mine discharge 1978-81
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DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER DISCHARGE STATIONS —Continued

Station name nSLﬁik?; Drzlrgzg ) P?el:%?t? '
(mi?) (water years)
Hunter Drift discharge near Antrim 01548418 mine discharge 1978-81
Pine Creek near Waterville 01549000 750 1909-20
Blockhouse Creek tributary at Liberty 01549100 1.08 1973-77
Blockhouse Creek at Buttonwood 01549300 223 1973-77
Steam Valley Run at Buttonwood 01549350 5.34 1973-77
Antes Creek near Jersey Shore 01549755 533 1974-77
Larrys Creek at Cogan House 01549780 6.80 1961-78
White Deer Cr. above Sand Spring Run near White Deer 01553120 17.8 1968-73
Sand Spring Run near White Deer 01553130 4.93 1968-81
White Deer Creek near White Deer 01553140 40.0 1968-73
East Branch Chillisquague Creek near Washingtonville 01553600 9.48 1960-78
Shamokin Creek near Shamokin 01554500 54.2 1938-93
East Mahantango Creek at Klingerstown 01555400 4.7 1993-95,
1997-2000
Bear Creek (BC2) at Lykens 01555539 4.44 1999-2003
Little Juniata River at Tipton 01556500 93.7 1946-62
Little Juniata River near Tyrone 01557000 101 1940-45
Schell Run at Tyrone 01557100 1.68 1958-62
Shaver Creek near Petersburg 01558500 46.4 1930-38
Standing Stone Creek near Huntingdon 01559500 128 1930-58
Sulphur Springs Creek near Manns Choice 01559700 5.28 1962-78
Bobs Creek near Pavia 01559795 16.6 1993-1994,
1997-2000
Dunning Creek at Yount 01560500 191 1930-39
Brush Creek at Gapsville 01561000 36.8 1930-58
Great Trough Creek near Marklesburg 01562500 84.6 1930-57
Raystown Branch Juniata River near Huntingdon 015630002 957 1947-71
Aughwick Creek near Orbisonia 01564000 174 1930-38
Little Lost Creek at Oakland Mills 01565700 6.52 1964-81
Cocalamus Creek near Millerstown 01566500 57.2 1931-58
Clark Creek near Carsorville 01568500 225 1937-96

Xiii
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WATER RESOURCES DATA - PENNSYLVANIA, 2005

DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER DISCHARGE STATIONS —Continued

Station name nSLﬁik?; Drzlrgzg ) P?el:%?t? '
(mi?) (water years)

Stony Cr. above Pump-storage Reservoir near Dauphin 01568700 115 1974-80

Stony Creek at Water Tank Trail near Dauphin 01568750 219 1974-76, 1985-86

Stony Creek near Dauphin 01569000 33.2 1938-45, 1967-74

Conodoguinet Creek tributary No. 1 near Enola 01570100 77 1969-76

Conodoguinet Creek tributary No. 2 near Enola 01570200 .76 1969-76

Conodoguinet Creek tributary No. 2A near Enola 01570230 .60 1969-76

Conodoguinet Creek tributary No. 2B near Enola 01570260 .65 1969-76

Conodoguinet Creek tributary No. 3 near Enola 01570300 .38 1969-76

Paxton Creek near Penbrook 01571000% 112 1940-50, 1985-89,
1992-95

Cedar Run at Eberlys Mill 01571490 12,6 1993-95

Swatara Creek below Ravine 01571827 46.3 1985-87

Swatara Creek above highway bridge 895 at Pine Grove 01571919 72.6 1982-84

Lower Little Swatara Creek at Pine Grove 01572000 34.3 1920-32, 1981-84

Swatara Creek near Suedberg 01572030 124 1985-87

Beck Creek near Cleona 01573086 7.87 1963-81

Bachman Run at Annville 01573095 7.3 1993-95

Quittapahilla Creek near Bellegrove 01573160 74.2 1976-94

Manada Creek at Manada Gap 01573500 135 1938-58

Brush Run, Site 2, near McSherrystown 01573810 .38 1985-91

East Branch Codorus Creek tributary near Winterstown 01574800 517 1969-75

South Branch Codorus Creek near York 01575000 117 1928-95

Codorus Creek near York 01575500* 222 1940-96

Codorus Creek at Pleasureville 01575585 267 1985-90

Little Conestoga Creek, Site 3A, near Morgantown 0157608335 1.42 1984-91

Little Conestoga Creek near Churchtown 01576085 5.82 1982-95

Muddy Run at Weavertown 01576520 6.68 1993-97

Big Spring Run near Willow Street 01576521 177 1994-2001

North Fork Unnamed Tributary to Big Spring Run near 015765265 .32 1995-2001

Lampeter

North Fork Unnamed Tributary to Big Spring Run at 01576527 .36 1994-2001

Lampeter
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XV

DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER DISCHARGE STATIONS —Continued

Station name nSLﬁik?; Drzlrgzg ) P?el:%?t? '
(mi?) (water years)

Unnamed Tributary to Big Spring Run near Lampeter 01576529 1.42 1994-2001

Mill Creek at Eshelman Mill Road near Lyndon 01576540 54.2 1992-99

Swarr Run near Landisville 01576697 8.67 1985-89

Pequea Creek tributary near Mt. Nebo 01576788 .20 1979-86

Susquehanna River near McCalls Ferry 01577000 26,800 1904-11

Bald Eagle Creek near Fawn Grove 01577400 43 1986-89

Muddy Creek at Castle Fin 01577500 133 1929-38, 1968-71

Bowery Run near Quarryville 01578400 5.98 1963-81

POTOMAC RIVER BASIN

Evitts Creek near Centerville 01603500 30.2 1933-82

Licking Creek near Sylvan 01613500* 158 1930-41

Conococheague Creek near Fayetteville 01614090* 5.05 1961-81

Dennis Creek near Chambersburg 01614137 13.2 1997-2001°
2001-2002

¥ Operated from October 1991 to September 1995 as a continuous-record surface-water discharge station and water-

quality site.
* Currently operated as a partial-record station.

@ Records considered equivalent with station 01563200 Raystown Branch Juniata River below Raystown Dam near

Huntingdon, published in this volume.
b pyblished as a partial record station, Apr. 1997 to May 2001.



XVi

WATER RESOURCES DATA - PENNSYLVANIA, 2005

The following continuous-record water-quality stations (listed by downstream order) have been discontinued. Daily records
were collected and published for the period shown for each constituent. Discontinued stations with less than 3 years of record, or
stations with data collection less than daily, have not been included. If a station had one constituent with 3 or more years of record,
all constituents having daily valueswill be listed for that station regardless of the length of record. Information regarding these sta-
tions may be obtained from the USGS Pennsylvania Water Science Center Office at the address given on the back of the title page

of thisreport.

Thefollowing are used to identify the record type: SC (specific conductance); pH; Temp (water temperature); DO (dissolved
oxygen); Turb (turbidity, in NTU); Sed (sediment concentration and discharge).

DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER-QUALITY STATIONS

_ Station Drainage Type Period of
Station name number area of record
(mi?) Record (water years)
SUSQUEHANNA RIVER BASIN
Tioga River near Mansfield 01516350 153 SC?, pHa Temp? 1977-88°
DO? 1977-78
Corey Creek near Mainesburg 01516500 12.2 Tempb 1960-61
Temp 1959, 1962
Sed 1954-67°¢
Elk Run near Mainesburg 01517000 10.2 TempP 1958-59
Temp 1957, 1960-62
Sed 1955-67
Tioga River at Tioga Junction 01518700 446 SC? pH?,
Temp?, DO? 1977-88
Cowanesqgue River near Lawrenceville 01520000 298 Temp? 1972-86
Susguehanna River at Towanda 01531500 7,797 Sed 1951-54
Susguehanna River at Falls 01534090 9,440 SC 1945-51
Temp 1947-53
LackawannaRiver at Old Forge 01536000 332 Temp 1949-51
Fishing Creek near Bloomsburg 01539000 274 Sed 1967-69
Applemans Run above Light Street 01539200 172 Turb, Sed 1972-74
Applemans Run below Light Street 01539210 1.99 Turb, Sed 1972-74
Susguehanna River at Danville 01540500 11,220 SC 1946-52,
1963-76
Temp 1948-53,
1957-70,
1975-76
Sed 1974-76
West Branch Susquehanna River at Bower 01541000 315 Sed 1964-67
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DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER-QUALITY STATIONS —Continued

_ Station Drainage Type Period of
Station name nurmber area of record
(mi?) Record (water years)
West Branch Susquehanna River at Renovo 01545500 2,975 SC2 pH? Temp? 1967-88°
DOA 1975-78
West Branch Susquehanna River at Lock Haven 01545800 3,337 SC 1946-51,
1959,
1964-72
pH 1963-72
Temp 1946-51,
1958-72
Bald Eagle Creek below Spring Creek at Milesburg 01547200 265 Temp 1956-58
Temp® 1967-68
Sed 1956-58
Bald Eagle Creek near Milesburg 01547400 296 Temp? 1967-90
Bald Eagle Creek at Blanchard 01547500 339 Temp 1957
TempP 1967-81
Temp? 1982-85
Sed 1956-58
Marsh Creek at Blanchard 01547700 441 Temp 1957
Sed 1956-58
Beech Creek at Monument 01547950 152 SC28 pH2 Temp? 1969-80
DO? 1976-78
Wilson Creek above Sand Run near Antrim 01548408 12.6 Sed 1978-82
Basswood Run near Antrim 01548417 .57 Sed 1978-80
Blockhouse Creek tributary at Liberty 01549100 1.08 Temp? Turb, Sed 1973-77
Blockhouse Creek at Buttonwood 01549300 22.3 Temp?, Turb, Sed 1973-77
Steam Valley Run at Buttonwood 01549350 5.34 Temp? Turb, Sed 1973-77
Blockhouse Creek near English Center 01549500 37.7 Temp?, Turb, Sed 1973-77
West Branch Susquehanna River at Williamsport 01551500 5,682 SC28 pH2 Temp? 1980-88°
West Branch Susquehanna River at Lewisburg 01553500 6,847 SC, Temp 1944-53F,
1957-58,
1975-76
Sed 1975-76
Shamokin Creek near Shamokin 01554500 54.2 Temp 1959-61

Xvii
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DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER-QUALITY STATIONS —Continued

_ Station Drainage Type Period of
Station name number area of record
(mi?) Record (water years)
East Mahantango Creek at Klingerstown 01555400 4.7 sca 1993-95
Temp 1993-95,
1997-2000
Juniata River at Huntingdon 01559000 816 Temp 1948-51,
1981-86°
Bobs Creek near Pavia 01559795 16.6 sc? 1994-95
Temp? 1994-95,
1997-2000
Raystown Branch Juniata River near Huntingdon 01563000 957 Temp 1947-50
Raystown Branch Juniata River below Raystown Dam 01563200 960 Temp? 1978-86°
near Huntingdon
Bixler Run near Loysville 01567500 15.0 Temp 1957-62
Temp? 1963-65
Sed 1954-71
Sherman Creek at Shermans Dale 01568000 200 Tempb 1954-56
Stony Creek at Water Tank Trail near Dauphin 01568750 219 Tempb 1974-76
Conodoguinet Creek tributary No. 1 near Enola 01570100 77 Turb 1972-75
Sed 1969-76
Conodoguinet Creek tributary No. 2 near Enola 01570200 .76 Turb 1973-75
Sed 1973-76
Conodoguinet Creek tributary No. 2A near Enola 01570230 .70 Turb 1973-75
Sed 1973-76
Conodoguinet Creek tributary No. 2B near Enola 01570260 .65 Turb 1973-75
Sed 1973-76
Conodoguinet Creek tributary No. 3 near Enola 01570300 .38 Turb 1972-75
Sed 1969-76
Susquehanna River at Harrisburg 01570500 24,100 SC8 pH2,
Temp?, DO? 1974-79
Sed 1964-81°
Cedar Run at Eberlys Mill 01571490 12.6 SC? Temp? 1993-95
Swatara Creek above Highway bridge 895 at Pine Grove 01571919 72.6 SC 1983-84
Temp, Sed 1982-84
Lower Little Swatara Creek at Pine Grove 01572000 34.3 SC 1981, 1983-84

Temp, Sed 1981-84
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DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER-QUALITY STATIONS —Continued

Station Drainage Type Period of
Station name nurmber area of record
(mi?) Record (water years)

Swatara Creek at Harper Tavern 01573000 337 SC 1977-79
Temp 1959-61,

1977-79

Sed 1959-60,

1977-79

Conestoga River at Lancaster 01576500 324 SC 1948-50,
1964-70,

1974-75

Temp 1948-50,

1959-70,

1974-75

Sed 1974-75

Muddy Creek at Muddy Creek Forks 01577300 719 SC? Temp? 1993-95

@Max, Min, Mean values.
bMax, Min values.
®Most years.



XX WATER RESOURCES DATA - PENNSYLVANIA 2005
USGS PENNSYLVANIA
WATER SCIENCE CENTER
LOCATIONS AND ADDRESSES
8‘0”
42—
WILLIAMSPORT.
USGS
PITTSBURGH PENNSYLVANIA
o WATER-SCIENCE
CENTER;.NEW-
CUMBERLAND .@ EXTON
40— ®
? 5‘0 1?0 MILES
| |
(‘) 50 1(‘)0 KILOMETERS
USGS Pennsylvania USGS Pennsylvania USGS Pennsylvania USGS Pennsylvania
Water Science Center: Water Science Center Water Science Center Water Science Center
U.S. Geological Survey Williamsport Office: Pittsburgh Office: Exton Office:

Yellow Breeches Office Center
215 Limekiln Road

New Cumberland, PA 17070
(717) 730-6900

FAX (717) 730-6997

U. S. Geological Survey
439 Hepburn Street
Williamsport, PA 17701
(570) 323-7127

FAX (570) 323-2137

U.S. Geological Survey
1000 Church Hill Road
Pittsburgh, PA 15205
(412) 490-3800

FAX (412) 490-3828

Visit us on the World Wide Web at http://pa.water.usgs.gov/

U.S. Geological Survey
770 Pennsylvania Drive
Suite 116

Exton, PA 19341

(610) 321-2434

FAX (610) 321-2509



WATER RESOURCES DATA - PENNSYLVANIA, 2005 1

INTRODUCTION

The USGS Pennsylvania Water Science Center, in cooperation with State, municipal, and Federal agencies, collects alarge amount of
data pertaining to the water resources of Pennsylvania each water year. These data, accumulated during many water years, constitute a
valuable data base for devel oping an improved understanding of the water resources of the State. To make these data readily available to
interested parties outside the Geological Survey, these data are published annually in this report series entitled "Water Resources Data -
Pennsylvania, Volumes 1, 2, and 3." Volume 1 contains datafor the Delaware River Basin; VVolume 2, the Susquehanna and Potomac
River Basins; and Volume 3, the Ohio and St. Lawrence River Basins.

This report, Volume 2, contains: (1) discharge records for 89 continuous-record streamflow-gaging stations, 13 partial-record stations,
and 23 specia study and miscellaneous streamflow sites; (2) elevation and contents for 12 lakes and reservoirs, and water-quality records
for 12 lakes and reservoirs; (3) water-quality records for 33 streamflow gaging stations and 68 partial-record and project stations; and (4)
water-level records for 40 ground-water network observation wells; (5) water-quality analyses at 35 specia study ground-water wells.
Additional water data collected at various sites not involved in the systematic data-collection program may also be presented.

Publications similar to this report are published annually by the Geological Survey for all States. For the purpose of archiving, these
officia 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, thisvolumeisidentified as"U.S. Geological Survey Water-Data Report PA-05-2." These water-data
reports, beginning with the 1971 water year, are for sale as paper copy or microfiche by the National Technical Information Service, U.S.
Department of Commerce, Springfield, VA 22161.

The annual series of Water Data Reports for Pennsylvania began with the 1961 water-year report and contained only datarelating to
quantities of surface water. With the 1964 water year, a companion report (part 2) was introduced that contained only data relating to water
quality. Beginning with the 1975 water year, the report was changed to three volumes (by river basin), with each volume containing data
on quantities of surface water, quality of surface and ground water, and ground-water levels.

Prior to the introduction of this series and for several years concurrent with it, water-resources data for Pennsylvania were published in
U.S. Geological Survey Water-Supply Papers. Data on stream discharge and stage, and on lake or reservoir contents and stage, through
September 1960, were published annually under the title " Surface-Water Supply of the United States," which was released in numbered
parts as determined by natural drainage basins. For the 1961-70 water years, these data were published in two 5-year reports. Data prior to
1961 are included in two reports: "Compilation of Records of Surface Waters of the United States through 1950," and " Compilation of
Records of Surface Waters of the United States, October 1950 to September 1960." Data for Pennsylvania are published in Parts 1, 3,
and 4. Dataon chemical quality, temperature, and suspended sediment for the 1941-70 water years were published annually under thetitle
"Quality of Surface Waters of the United States," and ground-water levels for the 1935-74 water years were published annually under the
title "Ground-Water Levelsin the United States." The above mentioned Water-Supply Papers may be consulted in the libraries of the
principal cities of the United States and may be purchased from the U.S. Geological Survey, Information Services, Box 25286, Denver, CO
80225.

Information for ordering specific reports may be obtained from the USGS Pennsylvania Water Science Center at the address on the
back of the title page or by phoning the Scientific and Technical Products Section at (717) 730-6940. Information on the availability of
unpublished data or statistical analyses may be obtained from the USGS Pennsylvania Water Science Center Information Specialist by
telephone at (717) 730-6916 or by FAX at (717) 730-6997.

COOPERATION

The U.S. Geologica Survey (USGS) and organizations of the Commonwealth of Pennsylvania have had cooperative agreements for
the systematic collection of surface-water records during the periods 1919-21 and 1931 to date, water-quality records from 1944 to date,
and ground-water records from 1925 to date. Organizations that supplied data are acknowledged in station manuscripts. Organizations that
assisted in collecting data for this report through cooperative agreements with the USGS are listed below.

The Commonwealth of Pennsylvania,
Department of Environmental Protection, Kathleen A. McGinty, Secretary, through the following:
Office of Water Management, Cathleen C. Myers, Deputy Secretary;
Bureau of Water Standards and Facility Regulation, Frederick A. Marrocco, Director;
Bureau of Watershed Management, Stuart |. Gansell, Director;
Bureau of Waterways Engineering, Michael D. Conway, Director;
Office of Mineral Resources Management, J. Scott Roberts, Deputy Secretary;
Bureau of Mining and Reclamation, Joseph G. Pizarchik, Director;
Field Operations, Michael Sherman, Deputy Secretary;
Bureau of Laboratories, Roger H. Carlson, Director;

Department of Military and Veterans Affairs, Mg or General Jessica L. Wright, Adjutant General
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COOPERATION--Continued

Borough of Chambersburg, Thomas L. Newcomer, Mayor;

Borough of Patton, Stephen B Bakajza, Mayor;

City of Sunbury Municipal Authority, Danny W. Ramer, General Manager;
City of Williamsport, Mary B. Wolf, Mayor;

Letort Regional Authority, Brian L. Fischbach, Executive Director;
Luzerne County Emergency Management Agency, Albert Bardar, Director;
New Oxford Municipa Authority, Earl E. Mummert, Chairman;

Roaring Spring Municipal Authority, Fred L. Beers, Chairman;
Susguehanna River Basin Commission, Paul O. Swartz, Executive Director;
Town of Bloomsburg, Charles Coffman, Mayor;

Union County Commissioners, William Haas, Chairman;

University Area Joint Authority, Cory R. Miller, Executive Director;
Watershed Alliance of Adams County, Pat Naugle, President.

Federal Energy Regulatory Commission Licensees:
Susguehanna Electric Company.
Safe Harbor Water Power Corporation.

The following Federal agencies assisted in the data-collection program by providing funds or services. Corps of Engineers, U.S.
Army, Baltimore District, and the National Weather Service, NOAA, U.S. Department of Commerce.

The following organizations aided in collecting records: City of Lancaster, City of Lebanon, Hershey Chocolate U.S.A.,
Mechanicsburg Water Co., P.H. Glatfelter Co., Pennsylvania American Water Co., Pennsylvania Gas and Water Co., and Y ork Water Co.
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SUMMARY OF HYDROLOGIC CONDITIONS

Surface Water

The Susquehanna River flows generally southward from southern New Y ork to the Chesapeake Bay in Maryland. At the point where
the river enters Maryland, it drains 27,215 mi2 (square miles). Most of this area, 20,962 mi2, isin north- and southcentral Pennsylvania
Streams in the basin are located in the Appalachian Plateau, Valley and Ridge, and Piedmont Physiographic Provinces. The underlying
geology includes rocks of Precambrian to Triassic age.

Precipitation and Streamflow

Data from 34 selected National Oceanic and Atmospheric Administration climatological sites, located within 5 climatic regionsin the
Susguehanna River Basin in Pennsylvania, indicated the annual precipitation for the Susquehanna River Basin in central Pennsylvaniawas
dlightly below normal. The basin generally received below-normal precipitation for the months of October, February, May, June, and
September. The greatest deficit basinwide, with an average of about 2.2 inches below normal, occurred in May and September. The basin
generally received above-normal precipitation for the months of December, January, March, and August. The greatest surplus basinwide,
with an average of 2.5 inches above normal, occurred in January. Basinwide, precipitation totals for the water year averaged 37.1 inches
compared to the historical average of 39.5 inches.

As an example, the 2005 monthly precipitation was compared with the 1971-2000 mean monthly and annual precipitation recorded at
Lancaster and Williamsport, Pennsylvania (fig. 1). The precipitation data are from the National Oceanic and Atmospheric Administration
(U.S. Department of Commerce, 2004-2005) and National Weather Service records.

Two U.S. Geologica Survey streamflow-gaging stations within the basin were selected as indicators of basinwide streamflow
conditions. Figure 2 compares the 2005 water year monthly and annual mean streamflows with the median of the monthly and annual mean
streamflows for 1971 through 2000 at the indicator sites. The 2005 water year annual mean streamflow was about 98 percent of the 1971-
2000 median of the mean annual streamflows in the West Branch Susquehanna River at Williamsport, and about 122 percent of the 1971-
2000 median of the mean annual streamflows in the Conestoga River at Lancaster.

Monthly mean streamflows in the West Branch Susquehanna River were above normal for the months of December and January.
Monthly mean streamflows were below normal for the months of May through September (fig. 2). Normal streamflows are defined as those
between the 25th and 75th percentiles as compared to the monthly mean streamflows for 1971-2000. In the Conestoga River, monthly
mean streamflows were above normal for the period October through January and during April. Monthly mean streamflows were below
normal in June and September. (fig. 2).

The Susguehanna River Basin and its tributaries experienced flooding at the end of the 2004 water year as a direct result of an active
hurricane season. As the 2005 water year began, streamflows generally remained normal or above normal basinwide. In general, this trend
continued through April. Heavy rain across the upper and eastern portions of the basin in early April, combined with the snowmelt and
heavy precipitation at the end of March, caused major flooding in these areas. The Federal Emergency Management Agency (FEMA)
declared the counties of Bradford, Luzerne, Wyoming and Columbia as Federal Disaster Areas as adirect result of the flooding.

Beginning in May, as adirect result of a basinwide precipitation deficit, streamflow levels dropped and were generally below normal
at many locations through the remainder of the 2005 water year. There were no Drought Declarations affecting the Susquehanna River
basin during the 2005 water year. All 67 Pennsylvania counties have been in normal status since June 18, 2003.
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Figure 1.--Comparison of monthly precipitation at two National Oceanic and Atmospheric Administration climatological
stations during the 2005 water year and mean monthly precipitation for the period 1971 through 2000.
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Reservoirs

The combined storage of 12 major reservoirs in the Susguehanna River Basin decreased from 699,040 acre-feet (47.1 percent of total
combined capacity) on September 30, 2004, to 660,495 acre-feet (44.5 percent of total combined capacity) on September 30, 2005.
Maximum and minimum storage in individual reservoirs varied throughout the year depending on the purpose and capacity of each
reservoir.

Ground Water

Ground-water levels were generally above normal throughout all of the Susguehanna River basin at the end of the 2004 water year
(Durlin and Schaffstall, 2005). Ground-water levels during the water year reflected the seasonal precipitation variations (fig. 1). The 2005
water year began with 20 of the 21 indicator wellsin an above-normal category (Durlin and Schaffstall, 2005). The water year ended with
20 of the 21 wellsin anormal to below-normal category. The only well to remain above normal at the end of the 2005 water year was the
Tioga County well (T1 100). A comparison between seasonal ground-water levels for the 2005 water year and long-term seasonal ground-
water levelsis shown in figure 3.

References
Durlin, R. R., and Schaffstall W. P., 2005, Water resources data, Pennsylvania, water year 2004: U.S. Geological Survey Water-Data
Report PA-04-2, 565 p.

U.S. Department of Commerce, 2004-2005, Climatological Data for Pennsylvania, Volume 108-109: National Oceanic and Atmospheric
Administration, National Environmental Satellite, Data, and Information Service.

Pennsylvania Department of Environmental Protection, 2005, Drought Information Center, accessed April 19, 2006, at URL
http: //mww.dep.state.pa.us/dep/subject/hotopics/drought/news.htm

Susguehanna River Basin Commission, 2005 Flooding in the Susquehanna River Basin, accessed April 19, 2006, at URL http://
www.sr be.net/guar dian/winter 05/flooding.asp
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EXPLANATION

GROUND-WATER LEVELS

A MUCH ABOVE NORMAL--Water level is higher than the 10th percentile for this season for all years of record.

A ABOVE NORMAL--Water level is between the 10th and 25th percentile for this season for all years of record.

@ NORMAL--Water level is between the 25th and 75th percentile for this season for all years of record.

V¥ BELOW NORMAL--Water level is between the 75th and 90th percentile for this season for all years of record.

v MUCH BELOW NORMAL--Water level is lower than the 90th percentile for this season for all years of record.

Figure 3.--Relation between 2005 seasonal ground-water levels and long-term ground-water levels [ Seasonal percentile values
were determined by ranking the average monthly water levels for each month in the season from highest to lowest for all years of
record and averaging the ranks for the three months. A water level that is higher than the seasonal 10th percentile value would
be expected to occur only once in a ten-year period. Conversely, a water level that islower than the seasonal 90th percentile
value also would be expected to occur only once during a ten-year period.]
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SPECIAL NETWORKSAND PROGRAMS

The Hydrologic Bench-Mark Network isanetwork of 61 sitesin small drainage basinsin 39 States that was established in 1963 to
provide consistent streamflow data representative of undeveloped watersheds nationwide, and from which data could be analyzed on a
continuing basis for use in comparison and contrast with conditions observed in basins more obviously affected by human activities. At
selected sites, water-quality information is being gathered on major ions and nutrients, primarily to assess the effects of acid deposition on
stream chemistry. Additional information on the Hydrologic Benchmark Program may be accessed from http://ny/cf/er.usgs.gov/hbn/.

The National Stream-Quality Accounting Network (NASQAN) isanetwork of sites used to monitor the water quality of large
rivers within the Nations's largest river basins. From 1995 through 1999, a network of approximately 40 stations was operated in the
Mississippi, Columbia, Colorado, and Rio Grande River basins. For the period 2000 through 2004, sampling on the Colorado and
Columbia Rivers was reduced to afew index stations so that a network of five stations could be implemented on the Y ukon River.
Samples are collected with sufficient frequency that the flux of awide range of constituents can be estimated. The objective of NASQAN
isto characterize the water quality of these large rivers by measuring concentration and mass transport of awide range of dissolved and
suspended constituents, including nutrients, major ions, dissolved and sediment-bound heavy metals, common pesticides, and inorganic
and organic forms of carbon. Thisinformation will be used (1) to describe the long-term trends and changes in concentration and transport
of these congtituents; (2) to test findings of the National Water-Quality Assessment (NAWQA) Program; (3) to characterize processes
unique to large-river systems such as storage and re-mobilization of sediments and associated contaminants; and (4) to refine existing
estimates of off-continent transport of water, sediment, and chemicals for assessing human effects on the world’ s oceans and for determing
global cycles of carbon, nutrients, and other chemicals. Additional information about the NASQAN Program can be found at [ http://
water.usgs.gov/nasgan/] .

The National Atmospheric Deposition Program/National Trends Network (NADP/NTN) isanetwork of monitoring sites that
provides continuous measurement and assessment of the chemical constituentsin precipitation throughout the United States. As the lead
Federal agency, the USGS works together with over 100 organizations to provide along-term, spatial and temporal record of atmospheric
deposition generated from this network of 250 precipitati on-chemistry monitoring sites. The USGS supports 74 of these 250 sites. This
long-term, nationally consistent monitoring program, coupled with ecosystem research, provides critical information toward a national
scorecard to evaluate the effectiveness of ongoing and future regul ations intended to reduce atmospheric emissions and subsequent impacts
to the Nation’s land and water resources. Reports and other information on the NADP/NTN Program, as well as data from the individual
sites, may be accessed from http://bgs.usgs.gov/acidrain/.

The USGS National Water-Quality Assessment Program (NAWQA) is along-term program with goals to describe the status and
trends of water-quality conditions for alarge, representative part of the Nation's ground- and surface-water resources; to provide an
improved understanding of the primary natural and human factors affecting these observed conditions and trends; and to provide
information that supports development and evaluation of management, regulatory, and monitoring decisions by other agencies.

Assessment activities are being conducted in 42 study units (major watersheds and aquifer systems) that represent a wide range of
environmental settings nationwide and that account for alarge percentage of the Nation’s water use. A wide array of chemical constituents
is 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 scaleswill provide information for water-resources managers to use in making decisions and
afoundation for aggregation and comparison of findings to address water-quality issues of regional and national interest.

Communication and coordination between USGS personnel and other local, State, and Federal interests are critical components of the
NAWQA Program. Each study unit has alocal liaison committee consisting of representatives from key Federal, State, and local water-
resources agencies, |ndian nations, and universitiesin the study unit. Liaison committees typically meet semiannually to discuss their
information needs, monitoring plans and progress, desired information products, and opportunities for collaboration among the agencies.
Additional information about the NAWQA Program may be accessed from http: //water.usgs.gov/nawqa/.

The USGS National Streamflow I nformation Program (NSIP) is along-term program with goals to provide framework streamflow
data across the Nation. Included in the program are creation of a permanent Federally funded streamflow network, research on the nature of
streamflow, regional assessments of streamflow data and databases, and upgrades in the streamflow information delivery systems.
Additional information about NSIP may be accessed from http://water.usgs.gov/nsip/.
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EXPLANATION OF THE RECORDS

The surface-water and ground-water records in this report are for the 2005 water year that began October 1, 2004, and ended
September 30, 2005. A calendar of the water year is provided on the inside of the front cover. The records contain streamflow data, stage
and content data for lakes and reservoirs, water-quality data for streamflow stations, and ground-water-level data. The location of these
stations and wells are shown in figures throughout the report. The following sections of the introductory text are presented to provide users
with a more detailed explanation of how these hydrologic data published in this report were collected, analyzed, computed, and arranged
for presentation.

Station Identification Numbers

Each data station in this report, whether a streamsite or awell, is assigned a unique identification number. This number is uniquein
that it applies specifically to agiven station and to no other. The number usually is assigned when a station isfirst established and is
retained for that station indefinitely. The systems used by the U.S. Geologica 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 and, in Pennsylvania, for some miscellaneous surface-
water sites where only random water-quality samples or discharge measurements are made.

Downstream-order system

Since October 1, 1950, the order of listing hydrologic-station records in 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 stationsis listed between them. A similar order isfollowed in listing stations on first rank, second rank,
and other ranks of tributaries. The rank of any tributary on which a station is situated with respect to the stream to which it isimmediately
tributary isindicated by an indention in alist of stationsin the front of the report. Each indention represents one rank. This downstream-
order system of indention shows which stations are on tributaries between any two stations and the rank of the tributary on which each
station is situated.

The station-identification number is assigned in downstream order. In assigning station numbers, no distinction is made between
partial-record stations and continuous-record stations; therefore, the station number for a partial-record station indicates downstream-order
position in alist made up of both types of stations. Gaps are left in the series of numbers to allow for new stations that may be established;
hence, the numbers are not consecutive. A station number can be from 8 to 15 digitsin length and normally appears to the left of the
station name. For example, an 8-digit number for a station such as 01570500, includes a 2-digit part number "01" plus a 6-digit
downstream-order number "570500." The part number designates major river basins, for example, part "01" is the North Atlantic Slope
Basin.

L atitude-longitude system

The identification numbers for wells and miscellaneous surface-water sites are assigned 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 six digits denote the degrees, minutes, and seconds of latitude, the next seven digits denote the degrees,
minutes, and seconds of longitude, and the last two digits (assigned sequentially) identify the wells or other sites within a 1-second grid

(fig. 4).

o ~
™ ™
(o)) (o))
— _ —
% o %
~ ™ ~
40°42'15" Coordinates for miscellaneous site C
(404214078193701)
14" &
® A
5 | °
o ] " B
40°42'13 ® Coordinates for well A
Coordinates for wells (404213078193701)
D (404213078193801) and miscellaneous site B
E (404213078193802) (404213078193702)

Figure 4.--System for numbering wells and miscellaneous sites (latitude and longitude).

A local well number is also assigned to the wells and consists of a 2-letter abbreviation of the county in which the well islocated and a
sequential number assigned at the time the well was schedul ed.



10 WATER RESOURCES DATA - PENNSYLVANIA, 2005

EXPLANATION OF STAGE- AND WATER-DISCHARGE RECORDS

Data Collection and Computation

The base data collected at gaging stations (fig. 5-13) consist of records of stage and measurements of discharge of streams or canals,
and stage, surface area, and volume of lakes or reservoirs. In addition, observations of factors affecting the stage-discharge relation or the
stage-capacity relation, weather records, and other information are used to supplement base data in determining the daily flow or volume of
water in storage. Records of stage are obtained from a water-stage recorder that is either downloaded electronically in the field to alaptop
computer or similar device or is transmitted using telemetry such as GOES satellite, land-line or cellular-phone modems, or by radio
transmission. Measurements of discharge are made with a current meter or acoustic Doppler current profiler, using the general methods
adopted by the USGS. These methods are described in standard textbooks, USGS Water-Supply Paper 2175, and the Techniques of Water-
Resources Investigations of the United States Geological Survey (TWRIs), Book 3, Chapters A1 through A19 and Book 8, Chapters A2
and B2, which may be accessed from http://water.usgs.gov/pubs/twri/. The methods are consistent with the American Society for Testing
and Materials (ASTM) standards and generally follow the standards of the International Organization for Standardization (1SO).

For stream-gaging stations, discharge-rating tables for any stage are prepared from stage-discharge curves. If extensions to the rating
curves are necessary to express discharge greater than measured, the extensions are made on the basis of indirect measurements of peak
discharge (such as slope-area or contracted-opening measurements, or computation of flow over dams and weirs), step-backwater
techniques, velocity-area studies, and logarithmic plotting. The daily mean discharge is computed from gage heights and rating tables, then
the monthly and yearly mean discharges are computed from the daily values. If the stage-discharge relation is subject to change because of
frequent or continual change in the physical features of the stream channel, the daily mean discharge is computed by the shifting-control
method in which correction factors that are based on individual discharge measurements and notes by engineers and observers are used
when applying the gage heights to the rating tables. If the stage-discharge relation for a station is temporarily changed by the presence of
aquatic growth or debris on the controlling section, the daily mean discharge is computed by the shifting-control method.

The stage-discharge relation at some stream-gaging stations is affected by backwater from reservairs, tributary streams, or other
sources. Such an occurrence necessitates the use of the slope method in which the slope or fall in areach of the stream isafactor in
computing discharge. The slope or fall is obtained by means of an auxiliary gage at some distance from the base gage.

An index velocity is measured using ultrasonic or acoustic instruments at some stream-gaging stations, and this index velocity is used
to calculate an average velocity for the flow in the stream. This average velocity along with a stage-area relation is then used to calculate
average discharge.

At some stations, the stage-discharge relation is affected by changing stage. At these stations, the rate of change in stageis used as a
factor in computing discharge.

At some stream-gaging stations in the northern United States, the stage-discharge relation is affected by ice in the winter; therefore,
computation of the discharge in the usual manner isimpossible. Discharge for periods of ice effect is computed on the basis of gage-height
record and occasional winter-discharge measurements. Consideration is given to the available information on temperature and
precipitation, notes by gage observers and hydrologists, and comparable records of discharge from other stations in the same or nearby
basins.

For alake or reservoir station, capacity tables giving the volume or contents for any stage are prepared from stage-area relation curves
defined by surveys. The application of the stage to the capacity table gives the contents, from which the daily, monthly, or yearly changes
are computed.

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

For some stream-gaging stations, periods of time occur when no gage-height record is obtained or the recorded gage height is faulty
and cannot be used to compute daily discharge or contents. Such a situation can happen when the recorder stops or otherwise failsto
operate properly, the intakes are plugged, the float is frozen in the well, or for various other reasons. For such periods, the daily discharges
are estimated on the basis of recorded range in stage, prior and subsequent records, discharge measurements, weather records, and
comparison with records from other stations in the same or nearby basins. Likewise, lake or reservoir volumes may be estimated on the
basis of operator’slog, prior and subsequent records, inflow-outflow studies, and other information.
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Data Presentation

The records published for each continuous-record surface-water discharge station (stream-gaging station) consist of five parts; (1) the
station manuscript or description; (2) the data table of daily mean values for the current water year with summary data; (3) atabular
statistical summary of monthly mean flow data for a designated period, by water year; (4) a summary statistics table that includes statistical
data of annual, daily, and instantaneous flows as well as data pertaining to annual runoff, 7-day low-flow minimums, and flow duration;
and (5) ahydrograph of discharge.

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 follow that clarify
information presented under the various headings of the station description.

LOCATION.--Location information is obtained from the most accurate maps available. The location of the gaging station with
respect to the cultural and physical featuresin the vicinity and with respect to the reference place mentioned in the station nameis given.
River mileages, given for only afew stations, were determined by methods given in "River Mileage Measurement,” Bulletin 14, Revision
of October 1968, prepared by the Water Resources Council or were provided by the U.S. Army Corps of Engineers.

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

PERIOD OF RECORD.--This term indicates the time period for which records have been published 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 its
streamflow reasonably can be considered equivalent to the streamflow at the present station.

REVISED RECORDS.--If acritical error in published recordsis discovered, arevision isincluded in the first report published
following discovery of the error.

GAGE.--The type of gage in current use, the datum of the current gage referred to referred to a standard datum, 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 either will be identified by date in this paragraph of the station description for
water-discharge stations or flagged in the daily discharge table. (See section titled Identifying Estimated Daily Discharge.) Informationis
presented relative to the accuracy of the records, to special methods of computation, and to conditions that affect natural flow at the station.
In addition, information may be presented pertaining to average discharge data for the period of record; to extremes data for the period of
record and the current year; and possibly, to other pertinent items. For reservoir stations, information is given on the dam forming the
reservoir, the capacity, the outlet works and spillway, and the purpose and use of the reservoir.

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

EXTREMES OUTSIDE PERIOD OF RECORD.—Information here documents major floods or unusually low flows that occurred
outside the stated period of record. The information may or may not have been obtained by the USGS.

PEAK DISCHARGES FOR CURRENT Y EAR.--Peaks given here are similar to those found in the summary statistics table, except
the peak discharge listing may include secondary peaks. For stations meeting certain criteria, all peak discharges and stages occurring
during the water year and greater than a selected base discharge (see Definition of Terms) are presented under this heading. The peaks
greater than the base discharge, excluding the highest one, are referred to as secondary peaks. Peak discharges are not published for
streams for which the peaks are subject to substantial control by man. Thetime of occurrence for peaksis expressed in 24-hour local
standard time. For example, 12:30 am. is 0030, and 1:30 p.m. is 1330.

REVISIONS.—Records are revised if errorsin published records are discovered. Appropriate updates are made in the USGS
distributed data system, NWIS, and subsequently to its Web-based national data system, NWISWeb (http://water.usgs.gov/nwis/nwis).
Users are encouraged to obtain all required data from NWIS or NWISWeb to ensure that they have the most recent data updates. Updates
to NWISWeb are made on an annual basis.
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Although rare, occasionally the records of a discontinued gaging station may need revision. Because no current or, possibly, future
station manuscript would be published for these stations to document the revision in a REVISED RECORDS entry, users of datafor these
stations who obtained the record from previously published data reports may wish to contact the USGS Pennsylvania Water Science Center
(address given on the back of the title page of this report) to determine if the published records were revised after the station was
discontinued. If, however, the data for a discontinued station were obtained by computer retrieval, the data would be current. Any
published revision of datais always accompanied by revision of the corresponding datain computer storage.

Manuscript information for lake or reservoir stations differs from that for stream stations in the nature of the REMARKS and in the
inclusion of a stage-capacity table when daily volumes are given.

Peak discharge greater than base discharge

Tables of peak discharge above base discharge are included for some stations where secondary instantaneous peak discharge data are
used in flood-frequency studies of highway and bridge design, flood-control structures, and other flood-related projects. The base discharge
valueis selected so an average of three peaks a year will be reported. This base discharge value has a recurrence interval of approximately
1.1 years or a 91-percent chance of exceedencein any 1 year.

Data table of daily mean values

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" gives the
arithmetic 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 ininches (line headed "IN."). Valuesfor cubic feet per second per square mile and runoff in inches may be
omitted if thereis extensive regulation or diversion or if the drainage areaincludes large noncontributing areas. At some stations, monthly
and (or) yearly observed discharges are adjusted for reservoir storage or diversion, or diversion data or reservoir volumes are given. These
values are identified by a symbol and corresponding footnote.

Statistics of monthly mean data

A tabular summary of the mean (line headed MEAN), maximum (MAX), and minimum (MIN) of monthly mean flows for each
month for a designated period is provided below the mean values table. The water years of the first occurrence of the maximum and
minimum monthly flows are provided immediately below those values. 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. The designated period will consist of all of the station record within the specified water
years, including complete months of record for partial water years, and may coincide with the period of record for the station. The water
years for which the statistics are computed are consecutive, unless a break in the station record is indicated in the manuscript.

Summary statistics

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

characteristics may be calculated using partial water years.

The date or water year, as appropriate, of the first occurrence of each statistic reporting extreme values of discharge is provided
adjacent to the statistic. Repeated occurrences may be noted in the REMARKS paragraph of the manuscript or in footnotes. 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 may not be within the selected water years listed in the heading. When the dates of
occurrence do not fall within the selected water years listed in the heading, it will be noted in the REMARKS paragraph or in footnotes.
Selected streamflow duration-curve statistics and runoff data also are given. Runoff data may be omitted if extensive regulation or
diversion of flow isin effect in the drainage basin.

The following summary statistics data are provided with each continuous record of discharge. Comments that 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.

ANNUAL MEAN.--The arithmetic mean for the individual daily mean discharges for the year noted or for the designated period.
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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 acalendar year or awater year. Note that most
low-flow frequency analyses of annual 7-day minimum flows use a climatic year (April 1-March 31). The date shownin the
summary statistics tableistheinitial date of the 7-day period. Thisvalue should not be confused with the 7-day 10-year low-
flow statistic.

MAXIMUM PEAK FLOW.--The maximum instantaneous peak discharge occurring for the water year or designated period.
Occasionally the maximum flow for ayear may occur at midnight at the beginning or end of the year, on arecession from or rise
toward a higher peak in the adjoining year. In this case, the maximum peak flow is given in the table and the maximum flow
may be reported in afootnote or in the REMARKS paragraph in the manuscript.

MAXIMUM PEAK STAGE.--The maximum instantaneous peak stage occurring for the water year or designated period.
Occasionally the maximum stage for ayear may occur at midnight at the beginning or end of the year, on arecession from or rise
toward a higher peak in the adjoining year. In this case, the maximum peak stageis given in the table and the maximum stage
may be reported in the REMARKS paragraph in the manuscript or in afootnote. |If the dates of occurrence of the maximum peak
stage and maximum peak flow are different, the REMARKS paragraph in the manuscript or afootnote 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 adrainage areafor the year. Data reports may use any of the
following units of measurement in presenting annual runoff data:

Acre-foot (AC-FT) isthe quantity of water required to cover 1 acre to adepth of 1 foot and is equal to 43,560 cubic feet or about
326,000 gallons or 1,233 cubic meters.

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

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

Data collected at partial-record stations follow the information for continuous-record sites. Datafor partial-record discharge stations
are presented in two tables. Thefirst table lists annual maximum stage and discharge at crest-stage stations, and the second table lists
discharge measurements at low-flow partial-record stations. The tables of partial-record stations are followed by alisting of discharge
measurements made at sites other than continuous-record or partial-record stations. These measurements are often made in times of
drought or flood to give better areal coverage to 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 of annual State data reports are identified. This identification
is shown either by flagging individual daily values with the letter “€” and noting in atable footnote, “e-Estimated,” or by listing the dates
of the estimated record in the REMARKS paragraph of the station description.



14 WATER RESOURCES DATA - PENNSYLVANIA, 2005

Accuracy of Field Data and Computed Results

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

The degree of accuracy of the recordsis stated in the REMARKS in the station description. "Excellent” indicates that about 95
percent of the daily discharges are within 5 percent of the true value; "good," within 10 percent; and "fair," within 15 percent. "Poor"
indicates that daily discharges have less than "fair" accuracy. Different accuracies may be attributed to different parts of a given record.

Values of daily mean discharge in this report are shown to the nearest hundredth of a cubic foot per second for discharges of less than
1 ft%/s; to the nearest tenths between 1.0 and 10 ft3/s; to whole numbers between 10 and 1,000 ft%/s; and to three significant figures above
1,000 ft%/s. The number of significant figures used is based solely on the magnitude of the discharge value. The same rounding rules apply
to discharge values listed for partial-record stations.

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

Other Data Records Available

Information of a more detailed nature than that published for most of the stream-gaging stations such as observations of water
temperature, discharge measurements, gage-height records, and rating tables is available from the USGS Pennsylvania Water Science
Center. Also, most stream-gaging station records are available in computer-usable form and many statistical analyses have been made.

Information on the availability of unpublished data or statistical analyses may be obtained from the USGS Pennsylvania Water
Science Center (see address that is shown on the back of thetitle page of this report).

EXPLANATION OF WATER-QUALITY RECORDS

Collection and Examination of Data

Surface-water samples for analysis usually are collected at or near stream-gaging stations. The quality-of-water records are given
immediately following the discharge records at these stations.

The descriptive heading for water-quality records gives the period of record for all water-quality data; the period of daily record for
parameters that are measured on adaily basis (specific conductance, water temperature, sediment discharge, and so forth); extremes for the
current year; and general remarks.

For ground-water records, no descriptive statements are given; however, the well number, depth of well, sampling date, or other
pertinent data are given in the table containing the chemical analyses of the ground water.

Water Analysis

Most of the methods used for collecting and analyzing water samples are described in the TWRIs, which may be accessed from http://
water.usgs.gov/pubs/twri/.

One sample can define adequately the water quality at a given time if the mixture of solutes throughout the stream cross section is
homogeneous. However, the concentration of solutes at different locations in the cross section may vary widely with different rates of
water discharge, depending on the source of material and the turbulence and mixing of the stream. Some streams must be sampled at
several verticalsto obtain a representative sample needed for an accurate mean concentration and for use in calculating load.

Chemical-quality data published in this report are considered to be the most representative values available for the stations listed. The
values reported represent water-quality conditions at the time of sampling as much as possible, consistent with available sampling
techniques and methods of analysis. In the rare case where an apparent inconsistency exists between a reported pH value and the relative
abundance of carbon dioxide species (carbonate and bicarbonate), the inconsistency is the result of a slight uptake of carbon dioxide from
the air by the sample between 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 and minimum values (and
sometimes mean or median values) for each constituent measured and are based on 15-minute or 1-hour intervals of recorded data
beginning at 0000 hours and ending at 2400 hours for the day of record.
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Records of Surface-Water Quality

Records of surface-water quality ordinarily are obtained at or near stream-gaging stations because discharge data are useful in the
interpretation of surface-water quality. Records of surface-water quality in this report involve avariety of types of data and measurement
frequencies.

Classification of records

Water-quality datafor surface-water sites are grouped into one of three classifications. A continuous-record station is a site where
data are collected on aregularly scheduled basis. Frequency may be one or more times daily, weekly, monthly, or quarterly. A partial-
record station is a site where limited water-quality data are collected systematically over a period of years. Frequency of sampling is
usually less than quarterly. A miscellaneous sampling site is alocation other than a continuous- or partial-record station, where samples are
collected to give better areal coverage to define water-quality conditionsin the river basin.

A careful distinction needs to be made between continuous records as used in this report and continuous recordings that refer to a
continuous graph or a series of discrete values recorded at short intervals. Some records of water quality, such as temperature and specific
conductance, may be obtained through continuous recordings; however, because of costs, most data are obtained only monthly or less
frequently. Locations of stations for which records on the quality of surface water appear in this report are shown in figures 5-13.

Accuracy of the records

One of four accuracy classifications is applied for measured physical properties at continuous-record stations on a scale ranging from
poor to excellent. The accuracy rating is based on data values recorded before any shifts or corrections are made. Additional consideration
also is given to the amount of publishable record and to the amount of data that have been corrected or shifted.

Rating classifications for continuous water-quality records

[<, lessthan or equdl to; +, plus or minus value shown; °C, degree Celsius; >, greater than; %, percent; mg/L, milligram per liter; pH
unit, standard pH unit]

Ratings of accuracy
(Based on combined fouling and calibration drift corrections applied to the record)

Measured field parameter Excellent Good Fair Poor

Water temperature <+02°C >1#0.2-05°C >+05-08°C >+0.8°C

Specific conductance < 3% > 13- 10% >+10- 15% > +15%

Dissolved oxygen <+0.3mg/L or < +5%, > +0.3-0.5mg/L or >+0.5- 0.8 mg/L or > +0.8 mg/L or
whichever is greater < 5% - 10%, whichever < £10% - 15%, which- < +£15%, whichever

is greater ever is greater is greater

pH < #0.2 unit > +0.2 - 0.5 unit > +0.5- 0.8 unit > +0.8 unit

Turbidity < +0.5 turbidity unitsor > 0.5 — 1.0turbidity > 1.0 - 15% turbidity > +1.5 turbidity units or
< +5%, whichever is unitsor > +5 — 10%, unitsor > +10 — 15%, > +15%, whichever is
greater whichever is greater whichever is greater greater

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 measurements at miscellaneous
sites.

Onsite measurements and sample collection

In obtaining water-quality data, a major concern is assuring that the data obtained represent the naturally occurring quality of the
water. To ensure this, certain measurements, such as water temperature, pH, and dissolved oxygen, must be made onsite when the samples
are collected. To assure that measurements made in the laboratory al so represent the naturally occurring water, carefully prescribed
procedures must 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
TWRIsBook 1, Chapter D2; Book 3, Chapters A1, A3, and A4; and Book 9, Chapters A1-A9. Most of the methods used for collecting and
analyzing water samples are described in the TWRIs, which may be accessed from http: //water .usgs.gov/pubs/twri/. Also, detailed
information on collecting, treating, and shipping samples can be obtained from the USGS Pennsylvania Water Science Center (see address
that is shown on the back of title page in this report).
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Water temperature

Water temperatures are measured at most of the water-quality stations. In addition, water temperatures are taken at the 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 diurna temperature change; shallow streams
may have adaily 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, maximum, minimum, and mean temperatures for each day are published. Water
temperatures measured at the time of water-discharge measurements are on file in the USGS Pennsylvania Water Science Center.

Sediment

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

During periods of rapidly changing flow or rapidly changing concentration, samples may be collected more frequently (twice daily or,
in some instances, hourly). The published sediment discharges for days of rapidly changing flow or concentration are 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, and suspended-sediment loads for other periods of similar discharge.

At other stations, suspended-sediment samples are collected periodically at many verticalsin the stream cross section. Although data
collected periodically may represent conditions only at the time of observation, such data are useful in establishing seasonal relations
between quality and streamflow 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 and bed material are included for some stations.

L abor atory measur ements

Samples for biochemical oxygen demand (BOD) and indicator bacteria are analyzed locally. All other samples are analyzed in the
USGS laboratory in Lakewood, Colorado, unless otherwise noted. M ethods used in analyzing sediment samples and computing sediment
records are given in TWRI, Book 5, Chapter C1. Methods used by the USGS |aboratories are given in the TWRIs, Book 1, Chapter D2;
Book 3, Chapter C2; and Book 5, Chapters A1, A3, and A4. The TWRI publications may be accessed from
http://water .usgs.gov/pubs/twri/. These methods are consistent with ASTM standards and generally follow | SO standards.

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 less than daily are presented first. Tables of "daily values" of specific
conductance, pH, water temperature, dissolved oxygen, and suspended sediment then follow in sequence.

In the descriptive headings, if the location isidentical to that of the streamflow-gaging station, neither the LOCATION nor the
DRAINAGE AREA statements are repeated. The following information 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 information in the "Records of Stage and Water Discharge" section of this report (same
comments apply).

DRAINAGE AREA .--See Data Presentation under "Records of Stage and Water Discharge" section of this report (same comments
apply).

PERIOD OF RECORD.--Thisindicates the time periods for which published water-quality records for the station are available. The
periods are shown separately for records of parameters measured daily or continuously and those measured |ess often than daily. For those
measured daily or continuously, periods of record are given for the parameters individually.

INSTRUMENTATION.--Information on instrumentation is given only if awater-quality monitor, temperature recorder, sediment
pumping sampler, or other sampling device isin operation at a station.
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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 Geologica Survey by a cooperating
organization are identified here.

EXTREMES.—Maximums and minimums are given only for parameters measured daily or more frequently. For parameters
measured weekly or less frequently, true maximums or minimums may not have been obtained. Extremes, when given, are provided for
both the period of record and for the current water year.

REVISIONS.—Records are revised if errorsin published water-quality records are discovered. Appropriate updates are made in the
USGS distributed data system, NWIS, and subsequently to its Web-based national data system, NWISWeb
(http: //waterdata.usgs.gov/nwis). Users of USGS water-quality data are encouraged to obtain all required data from NWIS or NWISWeb to
ensure that they have the most recent updates. Updates to the NWISWeb are made on an annual basis.

The surface-water-quality records for partial-record stations and miscellaneous sampling sites are published in separate tables
following the table of discharge measurements at 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.

The surface-water-quality records for partial-record stations and miscellaneous sampling sites are published in separate tables
following the table of discharge measurements at 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.

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

PRINTED OUTPUT REMARK
E.e Valueis estimated.

> Actual valueis known to be greater than the value shown.

Actua value is known to be less than the value shown.

Presence of material verified, but not quantified.

Presumptive evidence of presence of material.

Materia specifically analyzed for, but not detected.

Valueisan average.

Analyte was detected in both the environmental sample and the associated blanks.
Most probable value.

n < » C 2 Z A

Water-Quality-Control Data

The USGS National Water Quality Laboratory collects quality-control data on a continuing basis to evaluate selected analytical
methods to determine long-term method detection levels (LT-MDLs) and laboratory reporting levels (LRLS). These values are re-evaluated
each year on the basis of the most recent quality-control data and, consequently, may change from year to year.

This reporting procedure limits the occurrence of false positive error. Falsely reporting a concentration greater than the LT-MDL for a
sample in which the analyte is not present is 1 percent or less. Application of the LRL limits the occurrence of false negative error. The
chance of falsely reporting a nondetection for a sample in which the analyte is present at a concentration equal to or greater thanthe LRL is
1 percent or less.

Accordingly, concentrations are reported as less than LRL for samplesin which the analyte either was not detected or did not pass
identification. Analytes detected at concentrations between the LT-MDL and the LRL and that pass identification criteria are estimated.
Estimated concentrations will be noted with aremark code of “E.” These data should be used with the understanding that their uncertainty
is greater than that of data reported without the E remark code.

Data generated from quality-control (QC) samples are arequisite for evaluating the quality of the sampling and processing techniques
aswell as data from the actual samples themselves. Without QC data, environmental sample data cannot be adequately interpreted because
the errors associated with the sample data are unknown. The various types of QC samples collected by this USGS Water Science Center
are described in the following section. Procedures have been established for the storage of water-quality-control data within the USGS.
These procedures allow for storage of al derived QC data and are identified so that they can be related to corresponding environmental
samples. These data are not presented in this report but are available from the USGS Pennsylvania Water Science Center.
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Blank samples

Blank samples are collected and analyzed to ensure that environmental samples have not been contaminated in the overall data-
collection process. The blank solution used to develop specific types of blank samplesisasolution that is free of the analytes of interest.
Any measured value in ablank sample for an analyte (a specific component measured in a chemical analysis) that was absent in the blank
solution is believed to be due to contamination. Many types of blank samples are possible; each is designed to segregate a different part of
the overall data-collection process. The types of blank samples collected in this USGS Water Science Center are:

Field blank--A blank solution that is subjected to all aspects of sample collection, field processing, preservation, transportation,
and laboratory handling as an environmental sample.

Trip blank--A blank solution that is put in the same type of bottle used for an environmental sample and kept with the set of
sample bottles before and after sample collection.

Equipment blank--A blank solution that is processed through all equipment used for collecting and processing an environmental
sample (similar to afield blank but normally done in the more controlled conditions of the office).

Sampler blank--A blank solution that is poured or pumped through the same field sampler used for collecting an environmental
sample.

Filter blank--A blank solution that isfiltered in the same manner and through the same filter apparatus used for an
environmental sample.

Splitter blank--A blank solution that is mixed and separated using afield sample splitter in the same manner and through the
same apparatus used for an environmental sample.

Preservation blank--A blank solution that is treated with the same preservatives used for an environmental sample.

Reference samples

Reference material is a solution or material prepared by alaboratory. The reference material composition is certified for one or more
properties so that it can be used to assess a measurement method. Samples of reference material are submitted for analysis to ensure that an
analytical method is accurate for the known properties of the reference material. Generally, the selected reference material properties are
similar to the environmental sample properties.

Replicate samples

Replicate samples are a set of environmental samples collected in amanner such that the samples are thought to be essentially
identical in composition. Replicate is the general case for which a duplicate is the specia case consisting of two samples. Replicate
samples are collected and analyzed to establish the amount of variability in the data contributed by some part of the collection and
analytical process. Many types of replicate samples are possible, each of which may yield dlightly different results in adynamic hydrologic
setting, such as aflowing stream. The types of replicate samples collected in this USGS Water Science Center are:

Concurrent samples—A type of replicate sample in which the samples are collected simultaneously with two or more samplers or by
using one sampler and alternating the collection of samples into two or more compositing containers.

Sequential samples—A type of replicate sample in which the samples are collected one after the other, typically over a short time.

Split sample—A type of replicate samplein which a sampleis split into subsamples, each subsample contemporaneous in time and
space.

Spike samples

Spike samples are samples to which known quantities of a solution with one or more well-established analyte concentrations have
been added. These samples are analyzed to determine the extent of matrix interference or degradation on the analyte concentration during
sample processing and analysis.

EXPLANATION OF GROUND-WATER-LEVEL RECORDS

Generally, only ground-water-level data from selected wells with continuous recorders from a basic network of observation wells are
published in this report. This basic network contains observation wells located so that the most significant data are obtained from the
fewest wells in the most important aquifers.
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Site I dentification Numbers

Each well isidentified by means of (1) a 15-digit number that is based on latitude and longitude and (2) alocal number that is
produced for local needs. (See "Numbering System for Wells and Miscellaneous Sites" in this report for a detailed explanation)

Data Collection and Computation

M easurements are made in many types of wells, under varying conditions of access and at different temperatures; hence, neither the
method of measurement nor the egquipment can be standardized. At each observation well, however, the equipment and techniques used are
those that will ensure that measurements at each well are consistent.

Most methods for collecting and analyzing water samples are described in the TWRIs referred to in the onsite M easurements and
Sample Collection and the Laboratory Measurements sectionsin this report. In addition, TWRI Book 1, Chapter D2, describes guidelines
for the collection and field analysis of ground-water samples for selected unstable constituents. Procedures for onsite measurements and for
collecting, treating, and shipping samples are given in TWRIs Book 1, Chapter D2; Book 3, Chapters A1, A3, and A4; and Book 9,
Chapters Al through A9. The TWRI publications may be accessed from http://water.usgs.gov/pubs/twri/. The valuesin this report
represent water-quality conditions at the time of sampling, as much as possible, and that are consistent with available sampling techniques
and methods of analysis. These methods are consistent with ASTM standards and generally follow 1SO standards. Trained personnel
collected all samples. The wells sampled were pumped long enough to ensure that the water collected came directly from the aquifer and
had 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.

Water-level measurementsin this report are given in feet with reference to land-surface datum (Isd). Land-surface datum is a datum
plane that is approximately at land surface at each well. If known, the elevation of the land-surface datum above sealevel isgivenin the
well description. The height of the measuring point (MP) above or below land-surface datum is given in each well description. Water levels
in wells equipped with recording gages are reported daily.

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 of water of several hundred feet, the error in determining the absolute value of the total depth to water may be a few tenths of afoot,
whereas the error in determining the net change of water level between successive measurements may be only a hundredth or afew
hundredths of afoot. For lesser depths to water the accuracy is greater. Accordingly, most measurements are reported to a hundredth of a
foot, but some are given only to atenth of afoot or alarger unit.

Data Presentation

Water-level data are presented in aphabetical order by county. The primary identification number for agiven well is the 15-digit site
identification number that appears in the upper |eft corner of the table. The secondary identification number isthe local or county well
number. Well locations are shown and each well isidentified by itslocal well or county well number on amap in thisreport (fig. XX-XX).

Each well record consists of three parts: the well description, the data table of water levels observed during the water year, and, for
most wells, a hydrograph following the data table. Well descriptions are presented in the headings preceding the tabular data.

The following comments clarify information presented in these various headings.

LOCATION.—This paragraph follows the well-identification number and reports the hydrologic-unit number and a geographic point
of reference. Latitudes and longitudes used in this report are reported as North American Datum of 1927 unless otherwise specified.

AQUIFER.--This entry designates by name and geologic age of the aquifer that the well taps.

WELL CHARACTERISTICS.--This entry describes the well in terms of depth, casing diameter and depth or screened interval,
method of construction, use, and 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 continuous, monthly, or some
other frequency of measurement.

DATUM.--This entry describes both the measuring point and the land-surface elevation at the well. The altitude of the land-surface
datum is described in feet above the dtitude datum; it is reported with a precision depending on the method of determination. The
measuring point is described physically (such astop of casing, top of instrument shelf, and so forth), 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 National Geodetic Vertical Datum of
1929 (NGVD 29); it is reported with a precision depending on the method of determination.
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REMARKS.—This entry describes factors that may affect the water level in awell or the measurement of the water level, when
various methods of measurement were begun, and the network (climatic, terrane, local, or areal effects) or the special project to which the
well belongs.

PERIOD OF RECORD.—This entry indicates the time period for which records are published for the well, the month and year at the
start of publication of water-level records by the USGS, and the words “to current year” if the records are to be continued into the
following year. Time periods for which water-level records are available, but are not published by the USGS, may be noted.

EXTREMES FOR PERIOD OF RECORD.—This entry contains the highest and lowest instantaneously recorded or measured water
levels of the period of published record, with respect to land-surface datum or sea level, and the dates of occurrence.

Water -level tables

A table of water levels follows the well description for each well. Water-level measurements in this report are given in feet with
reference to either sealevel or land-surface datum (Isd). Missing records are indicated by dashes in place of the water-level value.

For wells not equipped with recorders, water-level measurements were obtained periodically by steel or electric tape. Tables of
periodic water-level measurements in these wells show the date of measurement and the measured water-level value.

Hydrographs

Hydrographs are a graphic display of water-level fluctuations over a period of time. In this report, current water year and, when
appropriate, period-of-record hydrographs are shown. Hydrographs that display recorder data show a solid line representing the maximum
or mean water level recorded for each day. Missing data are indicated by ablank space or break in a hydrograph. Missing data may occur
as aresult of recorder malfunctions, battery failures, or mechanical problems related to the response of the recorder’s float mechanism to
water-level fluctuationsin awell.

GROUND-WATER-QUALITY DATA

Data Collection and Computation

The ground-water-quality datain this report were obtained as a part of special studiesin specific areas. Consequently, a number of
chemical analyses are presented for some wells within a county but not for others. As aresult, the records for this year, by themselves, do
not provide a balanced view of ground-water quality statewide.

Most methods for collecting and analyzing water samples are described in the TWRIs, which may be accessed from
http: //water .usgs.gov/pubs/twri/. Procedures for onsite measurements and for collecting, treating, and shipping samples are givenin TWRI,
Book 1, Chapter D2; Book 3, Chapter C2; and Book 5, Chapters A1, A3, and A4. Also, detailed information on collecting, treating, and
shipping samples may be obtained from the USGS Pennsylvania Water Science Center (see address shown on back of title pagein this

report).

Laboratory M easurements

Analysisfor sulfide and measurement of alkalinity, pH, water temperature, specific conductance, and dissolved oxygen are performed
onsite. All other sample analyses are performed at the USGS laboratory in Lakewood, Colorado, unless otherwise noted. Methods used by
the USGS laboratory are given in TWRI, Book 1, Chapter D2; Book 3, Chapter C2; and Book 5, Chapters A1, A3, and A4, which may be
accessed from http://water.usgs.gov/pubs/twri/.

ACCESSTO USGSWATER DATA

The USGS 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 from http://water.usgs.gov.

Water-quality data and ground-water data also are available through the WWW. In addition, data can be provided in various machine-
readable formats on various media. Information about the availability of specific types of data or products, and user charges, can be
obtained locally from each USGS Water Science Center. (See address that is shown on the back of the title page of this report.)
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DEFINITION OF TERMS

Speciaized technical terms related to streamflow, water-quality, and other hydrologic data, as used in this report, are defined below.
Terms such as algae, water level, and precipitation are used in their common everyday meanings, definitions of which are given in standard
dictionaries. Not all terms defined in this alphabetical list apply to every State. See also table for converting English units to I nternational
System (SI) Units. Other glossaries that also define water-rel ated terms are accessible from http: //water.usgs.gov/glossaries.html.

Acid neutralizing capacity (ANC) is the equivalent sum of all
bases or base-producing materials, solutes plus particul ates, in an
agueous 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) isaunit of volume, commonly used to
measure quantities of water used or stored, equivalent to the vol-
ume of water required to cover 1 acre to a depth of 1 foot and
equivalent to 43,560 cubic feet, 325,851 gallons, or 1,233 cubic
meters. (See also “Annual runoff”)

Adenosinetriphosphate (ATP) is an organic, phosphate-rich com-
pound important in the transfer of energy in organisms. Its central
rolein living cells makes ATP an excellent indicator of the pres-
ence 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.

Adjusted dischargeis discharge data that have been mathemati-
caly adjusted (for example, to remove the effects of adaily tide
cycle or reservoir storage).

Algal growth potential (AGP) isthe maximum algal dry weight
biomass that can be produced in a natural water sample under
standardized laboratory conditions. The growth potential is the
algal biomass present at stationary phase and is expressed as mil-
ligrams dry weight of algae produced per liter of sample. (See
also “Biomass’ and “Dry weight”)

Alkalinity isthe capacity of solutesin an agueous system to neu-
tralize acid. This term designates titration of a*“filtered” sample.

Annual runoff isthe total quantity of water that is discharged
(“runs off”) from adrainage basin in ayear. Data reports may
present annual runoff data as volumes in acre-feet, as discharges
per unit of drainage areain cubic feet per second per square mile,
or as depths of water on the drainage basin in inches.

Annual 7-day minimum isthe lowest mean value for any 7-consec-
utive-day period in ayear. Annual 7-day minimum values are
reported herein for the calendar year and the water year (October
1 through September 30). Most low-flow frequency analyses use
aclimatic year (April 1-March 31), which tends to prevent the
low-flow period from being artificially split between adjacent
years. The date shown in the summary statisticstableistheinitial
date of the 7-day period. (This value should not be confused with
the 7-day, 10-year low-flow statistic.)

Aroclor istheregistered trademark for agroup of poly-chlorinated
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 substitu-
tion 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 percentage weight of
the hydrogen-substituted chlorine.

Artificial substrateisadevicethat purposely isplaced in a stream
or lake for colonization of organisms. The artificial substrate sim-
plifies the community structure by standardizing the substrate
from which each sampleis collected. Examples of artificial sub-
strates are basket samplers (made of wire cagesfilled with clean
streamside rocks) and multiplate samplers (made of hardboard)
for benthic organism collection, and plexiglass strips for periphy-
ton collection. (See also “ Substrate”)

Ash massisthe mass or amount of residue present after the residue
from adry-mass determination has been ashed in a muffle furnace
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 organismsin grams per square meter
(/m?). (See also “Biomass’ and “Dry mass’)

Aspect isthe direction toward which a slope faces with respect to
the compass.

Bacteria are microscopic unicellular organisms, typically spheri-
cal, rodlike, or spiral and threadlike in shape, often clumped into
colonies. Some bacteria cause disease, whereas others perform an
essential rolein nature in the recycling of materials; for example,
by decomposing organic matter into aform available for reuse by
plants.

Bankfull stage, as used in thisreport, isthe stage at which astream
first overflows its natural banks formed by floods with 1- to 3-
year recurrence intervals.

Base discharge (for peak discharge) is a discharge value, deter-
mined for selected stations, above which peak discharge data are
published. The base discharge at each station is selected so that
an average of about three pesk flows per year will be published.
(See also “Peak flow”)

Base flow is sustained flow of a stream in the absence of direct run-
off. It includes natural and human-induced streamflows. Natural
base flow is sustained largely by ground-water discharge.

Bedload is material in transport that primarily is supported by the
streambed. In thisreport, bedload is considered to consist of par-
ticlesin transit from the bed to the top of the bedload sampler
nozzle (an elevation ranging from 0.25 to 0.5 foot). These parti-
cles areretained in the bedload sampler. A sample collected with
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apressure-differential bedload sampler also may contain a com-
ponent of the suspended load.

Bedload discharge (tons per day) istherate of sediment moving
as bedload, reported as dry weight, that passes through a cross
section in agiven time. NOTE: Bedload discharge valuesin this
report may include a component of the suspended-sediment dis-
charge. A correction may be necessary when computing the total
sediment discharge by summing the bedload discharge and the
suspended-sediment discharge. (See also “Bedload,” “Dry
weight,” “Sediment,” and “ Suspended-sediment discharge”)

Bed material is the sediment mixture of which a stream-bed, 1ake,
pond, reservoir, or estuary bottom is composed. (See also “Bed-
load” and “ Sediment”)

Benthic organisms are the group of organisms inhabiting the bot-
tom 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 a measure of the quantity
of dissolved oxygen, in milligrams per liter, necessary for the
decomposition of organic matter by microorganisms, such as bac-
teria.

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

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

Blue-green algae (Cyanophyta) are agroup of phytoplankton and
periphyton organisms with a blue pigment in addition to a green
pigment called chlorophyll. Blue-green algae can cause nuisance
water-quality conditionsin lakes and slow-flowing rivers; how-
ever, they are found commonly in streams throughout the year.
The abundance of blue-green algae in phytoplankton samplesis
expressed as the number of cells per milliliter (cells/mL) or bio-
volume in cubic micrometers per milliliter (mm3mL). The abun-
dance of blue-green algae in periphyton samplesisgivenin cells
per square centimeter (cells/cm?) or biovolume per square centi-
meter (mm3/cm?). (See also “Phytoplankton” and “ Periphyton”)

Bottom material (See “Bed material”)

Bulk electrical conductivity isthe combined electrical conductiv-
ity of all material within a doughnut-shaped volume surrounding
an induction probe. Bulk conductivity is affected by different
physical and chemical properties of the material including the
dissolved-solids content of the pore water, and the lithology and
porosity of the rock.

Canadian Geodetic Vertical Datum 1928 is a geodetic datum
derived from a general adjustment of Canada's first order level
network in 1928.

Cell volume (biovolume) determination is one of severa common
methods used to estimate biomass of algae in aguatic systems.
Cell members of algae are used frequently in aguatic surveys as

an indicator of algal production. However, cell numbers alone
cannot represent true biomass because of considerable cell-size
variation among the algal species. Cell volume (um3) is deter-
mined by obtaining critical cell measurements or 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). Repre-
sentative formulae used to compute biovolume are as follows:

sphere 4/31r® cone U3 mrh  cylinder trh.

pi (11)istheratio of the circumference to the diameter of acircle;
pi = 3.14159....

From cell volume, total algal biomass expressed as biovolume
(Mm3/mL) is thus determined by multiplying the number of cells
of agiven species by its average cell volume and then summing
these volumes for all species.

Ceélls/volume refersto the number of cells of any organism that is
counted by using a microscope and grid or counting cell. Many
planktonic organisms are multicelled and are counted according
to the number of contained cells per sample volume, and gener-
ally are reported as cells or units per milliliter (mL) or liter (L).

Cfs-day (See“Cubic foot per second-day”)

Channel bars, as used in this report, are the lowest prominent geo-
morphic features higher than the channel bed.

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. [See also
“Biochemical oxygen demand (BOD)"]

Clostridium perfringens (C. perfringens) is a spore-forming bacte-
rium that is common in the feces of human and other warm-
blooded animals. Clostridial sporesare being used experimentally
as an indicator of past fecal contamination and the presence of
microorganisms that are resistant to disinfection and environmen-
tal stresses. (See also “Bacteria’)

Coliphages are viruses that infect and replicate in coliform bacte-
ria. They areindicative of sewage contamination of water and of
the survival and transport of viruses in the environment.

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

Confined aquifer isaterm used to describe an aquifer containing
water between two relatively impermeable bound-aries. The
water level in awell tapping a confined aquifer stands above the
top of the confined aquifer and can be higher or lower than the
water table that may be present in the material above it. In some
cases, the water level can rise above the ground surface, yielding
aflowing well.
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Contentsisthe volume of water in areservoir or lake. Unless oth-
erwise indicated, volume is computed on the basis of alevel pool
and does not include bank storage.

Continuous-record station is a site where data are collected with
sufficient frequency to define daily mean values and variations
within a day.

Control designates afeature in the channel that physically affects
the water-surface elevation and thereby determines the stage-dis-
charge relation at the gage. This feature may be a constriction of
the channel, a bedrock outcrop, a gravel bar, an artificial struc-
ture, or auniform cross section over along reach of the channel.

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

Cubic foot per second (CFS, ft3/s) istherate of discharge repre-
senting avolume of 1 cubic foot passing a given point in 1 sec-
ond. It is equivalent to approximately 7.48 gallons per second or
approximately 449 gallons per minute, or 0.02832 cubic meters
per second. The term “second-foot” sometimes is used synony-
mously with “cubic foot per second” but is now obsolete.

Cubic foot per second-day (CFS-DAY, Cfs-day, [(ft3/s)/d]) isthe
volume of water represented by aflow of 1 cubic foot per second
for 24 hours. It is equivalent to 86,400 cubic feet, 1.98347 acre-
feet, 646,317 gallons, or 2,446.6 cubic meters. The daily mean
discharges reported in the daily value data tables numerically are
equal to the daily volumesin cfs-days, and the totals also repre-
sent volumesin cfs-days.

Cubic foot per second per square mile [CFSM, (ft%/s)/mi?] isthe
average number of cubic feet of water flowing per second from
each sgquare mile of areadrained, assuming the runoff is distrib-
uted uniformly in time and area. (See also “Annual runoff”)

Daily mean suspended-sediment concentration isthe time-
weighted mean concentration of suspended sediment passing a
stream cross section during a 24-hour day. (See also “ Sediment”
and “ Suspended-sediment concentration”)

Daily record station is asite where data are collected with suffi-
cient frequency to develop arecord of one or more data val ues per
day. The frequency of data collection can range from continuous
recording to data collection on adaily or near-daily basis.

Data collection platform (DCP) is an electronic instrument that
collects, processes, and stores data from various sensors, and
transmits the data by satellite data relay, line-of-sight radio, and/
or landline telemetry.

Data logger is amicroprocessor-based data acquisition system
designed specifically to acquire, process, and store data. Data
usually are downloaded from onsite data loggers for entry into
office data systems.

Datum isasurface or point relative to which measurements of
height and/or horizontal position are reported. A vertical datumis
ahorizontal surface used as the zero point for measurements of

gage height, stage, or elevation; a horizontal datum is areference
for positions given in terms of latitude-longitude, State Plane
coordinates, or Universal Transverse Mercator (UTM) coordi-
nates. (See also “ Gage datum,” “Land-surface datum,” “National
Geodetic Vertical Datum of 1929,” and “North American Vertical
Datum of 1988")

Diatoms (Bacillariophyta) are unicellular or colonial algae with a
siliceous cell wall. The abundance of diatomsin phytoplankton
samplesis expressed as the number of cells per milliliter (cells/
mL) or biovolume in cubic micrometers per milliliter (mm3/mL).
The abundance of diatomsin periphyton samplesisgivenin cells
per square centimeter (cells/cm?) or biovolume per square centi-
meter (mm3/cm?). (See aso “Phytoplankton” and “ Periphyton”)

Didl isof or pertaining to a 24-hour period of time; aregular daily
cycle.

Discharge, or flow, isthe rate that matter passes through a cross
section of a stream channel or other water body per unit of time.
The term commonly refers to the volume of water (including,
unless otherwise stated, any sediment or other constituents sus-
pended or dissolved in the water) that passes a cross section in a
stream channel, canal, pipeline, and so forth, within a given
period of time (cubic feet per second). Discharge also can apply
to the rate at which constituents, such as suspended sediment,
bedload, and dissolved or suspended chemicals, pass through a
cross section, in which cases the quantity is expressed as the mass
of constituent that passes the cross section in a given period of
time (tons per day).

Dissolved refersto that material in arepresentative water sample
that passes through a 0.45-micrometer membrane filter. Thisisa
convenient operational definition used by Federal and State agen-
ciesthat collect water-quality data. Determinations of “ dissolved”
constituent concentrations are made on sample water that has
been filtered.

Dissolved oxygen (DO) is the molecular oxygen (oxygen gas) dis-
solved in water. The concentration in water is afunction of atmo-
spheric pressure, temperature, and dissol ved-solids concentration
of the water. The ability of water to retain oxygen decreases with
increasing temperature or dissolved-solids concentration. Photo-
synthesis and respiration by plants commonly cause diurnal vari-
ations in dissolved-oxygen concentration in water from some
streams.

Dissolved-solids concentration in water is the quantity of dis-
solved materia in asample of water. It is determined either ana-
Iytically by the “residue-on-evaporation” method, or
mathematically by totaling the concentrations of individual con-
stituents reported in a comprehensive chemical analysis. During
the analytical determination, the bicarbonate (generally a major
dissolved component of water) is converted to carbonate. In the
mathematical calculation, the bicarbonate value, in milligrams
per liter, is multiplied by 0.4917 to convert it to carbonate. Alter-
natively, akalinity concentration (as mg/L CaCOs) can be con-

verted to carbonate concentration by multiplying by 0.60.

Diversity index (H) (Shannon index) is a humerical expression of
evenness of distribution of aquatic organisms. The formula for
diversity index is:
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3 = Snil n,
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where n; is the number of individuals per taxon, n is the total
number of individuals, and sis the total number of taxain the
sampl e of the community. Index values range from zero, when all
the organisms in the sampl e are the same, to some positive num-
ber, when some or al of the organismsin the sample are different.

Drainage area of astream at a specific location isthat area
upstream from the location, measured in a horizontal plane, that
has a common outlet at the site for its surface runoff from precip-
itation that normally drains by gravity into a stream. Drainage
areas given herein include all closed basins, or noncontributing
areas, within the area unless otherwise specified.

Drainage basin isapart of the Earth’s surface that contains a
drainage system with acommon oultlet for its surface runoff. (See
“Drainage ared’)

Dry mass refers to the mass of residue present after dryingin an
oven at 105 °C, until the mass remains unchanged. This mass rep-
resents the total organic matter, ash and sediment, in the sample.
Dry-mass values are expressed in the same units as ash mass.
(See also “Ash mass,” “Biomass,” and “Wet mass’)

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.
(See also “Wet weight”)

Embeddednessis the degree to which gravel-sized and larger parti-
cles are surrounded or enclosed by finer-sized particles. (See aso
“ Substrate embeddedness class”)

Enterococcus bacteria commonly are found in the feces of
humans and other warmblooded 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 bacteriaare
those bacteriathat produce pink to red colonies with black or red-
dish-brown precipitate after incubation at 41°C on mE agar
(nutrient medium for bacterial growth) and subsequent transfer to
EIA medium. Enterococci include Streptococcus feacalis, Strep-
tococcus feacium, Streptococcus avium, and their variants. (See
also “Bacteria’)

EPT Index isthe total number of distinct taxa within the insect
orders Ephemeroptera, Plecoptera, and Trichoptera. This index
summarizes the taxa richness within the aquatic insects that gen-
erally are considered pollution sensitive; the index usually
decreases with pollution.

Escherichia coli (E. coli) are bacteria present in the intestine and
feces of warmblooded animals. E. coli are a member species of
the fecal coliform group of indicator bacteria. In the laboratory,
they are defined as those bacteria that 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 (nutrient medium for bacterial growth). Their concentra-

tions are expressed as number of colonies per 100 mL of sample.
(See also “Bacteria’)

Estimated (E) value of a concentration is reported when an analyte
is detected and all criteriafor a positive result are met. If the con-
centration is less than the method detection limit (MDL), an E
code will be reported with the value. If the analyte is identified
qualitatively as present, but the quantitative determination is sub-
stantially more uncertain, the National Water Quality Laboratory
will identify the result with an E code even though the measured
valueis greater than the MDL. A value reported with an E code
should be used with caution. When no analyte is detected in a
sample, the default reporting value isthe MDL preceded by aless
than sign (<). For bacteriological data, concentrations are
reported as estimated when results are based on non-ideal colony
counts.

Euglenoids (Euglenophyta) are a group of algae that usually are
free-swimming and rarely creeping. They have the ability to grow
either photosynthetically in the light or heterotrophicaly in the
dark. (See aso “Phytoplankton™)

Extractable organic halides (EOX) are organic compounds that
contain halogen atoms such as chlorine. These organic com-
pounds are semivolatile and extractable by ethyl acetate from air-
dried streambed sediment. The ethyl acetate extract is combusted,
and the concentration is determined by microcoulometrimc deter-
mination of the halides formed. The concentration is reported as
micrograms of chlorine per gram of the dry weight of the stre-
ambed sediment.

Fecal coliform bacteria are present in the intestines or feces of
warmblooded animals. They often are used as indicators of the
sanitary quality of the water. In the laboratory, they are defined as
all organismsthat 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. (Seeaso
“Bacteria’)

Fecal streptococcal bacteria are present in the intestines of warm-
blooded animals and are ubiquitous in the environment. They are
characterized as gram-positive, cocci bacteriathat are capable of
growth in brain-heart infusion brath. 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-streptococ-
cus medium (nutrient medium for bacterial growth). Their con-
centrations are expressed as number of colonies per 100 mL of
sample. (See also “Bacteria’)

Filtered pertainsto constituentsin awater sample passed through a
filter of specified pore diameter, most commonly 0.45 micrometer
or lessfor inorganic analytes and 0.7 micrometer for organic ana-
lytes.

Filtered, recover ableisthe amount of agiven constituent that isin
solution after the part of a representative water-suspended sedi-
ment sample that has passed through afilter has been extracted.
Complete recovery is not achieved by the extraction procedure
and thus the analytical determination represents something less
than 95 percent of the total constituent concentration in the sam-
ple. To achieve comparability of analytical data, equivalent
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extraction procedures are required of all 1aboratories performing
such analyses because different procedures are likely to produce
different analytical results.

Firealgae (Pyrrhophyta) are free-swimming unicells characterized
by ared pigment spot. (See also “Phytoplankton”)

Flow-duration percentiles are values on ascale of 100 that indicate
the percentage of time for which aflow is exceeded. For example,
the 90th percentile of river flow is the streamflow exceeded 90
percent of the timein the period of interest.

Gage datum is a horizontal surface used as a zero point for mea-
surement of stage or gage height. This surface usualy islocated
slightly below the lowest point of the stream bottom such that the
gage height isusually dightly greater than the maximum depth of
water. Because the gage datum is not an actual physical object,
the datum is usually defined by specifying the elevations of per-
manent reference marks such as bridge abutments and survey
monuments, and the gage i s set to agree with the reference marks.
Gage datum isalocal datum that is maintained independently of
any national geodetic datum. However, if the elevation of the
gage datum relative to the national datum (North American Verti-
cal Datum of 1988 or National Geodetic Vertical Datum of 1929)
has been determined, then the gage readings can be converted to
elevations above the national datum by adding the elevation of the
gage datum to the gage reading.

Gage height (G.H.) isthe water-surface elevation, in feet above the
gage datum. If the water surface is below the gage datum, the
gage height is negative. Gage height often is used interchange-
ably with the more general term “stage,” athough gage height is
more appropriate when used in reference to areading on a gage.

Gage values are values that are recorded, transmitted, and/or com-
puted from agaging station. Gage valuestypically are collected at
5-, 15-, or 30-minute intervals.

Gaging station isasite on astream, canal, lake, or reservoir where
systematic observations of stage, discharge, or other hydrologic
data are obtained.

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

Geomor phic channel units, as used in thisreport, are fluvia geo-
morphic descriptors of channel shape and stream velocity. Pools,
riffles, and runs are types of geomorphic channel units considered
for National Water-Quality Assessment (NAWQA) Program hab-
itat sampling.

Green algae (Chlorophyta) are unicellular or colonia algae with
chlorophyll pigments similar to those in terrestrial green plants.
Some forms of green algae produce mats or floating “moss” in
lakes. The abundance of green algae in phytoplankton samplesis
expressed as the number of cells per milliliter (cells/mL) or bio-
volume in cubic micrometers per milliliter (mm3mL). The abun-
dance of green algae in periphyton samplesis given in cells per
square centimeter (cells'em?) or biovolume per square centimeter
(umBlem?). (See also “ Phytoplankton” and “Periphyton”)

Habitat, as used in this report, includes all nonliving (physical)
aspects of the aguatic ecosystem, although living componentslike
aquatic macrophytes and riparian vegetation also are usualy
included. Measurements of habitat typically are made over a
wider geographic scale than are measurements of species distri-
bution.

Habitat quality index isthe qualitative description (level 1) of
instream habitat and riparian conditions surrounding the reach
sampled. Scores range from 0 to 100 percent with higher scores
indicative of desirable habitat conditions for aguatic life. Index
only applicable to wadable streams.

Hardness of water is a physical-chemical characteristic that com-
monly is recognized by the increased quantity of soap required to
produce lather. It is computed as the sum of equivalents of poly-
valent cations (primarily calcium and magnesium) and is
expressed as the equivalent concentration of calcium carbonate
(CaCOy).

High tide is the maximum height reached by each rising tide. The
high-high and low-high tides are the higher and lower of the two
high tides, respectively, of each tidal day. See NOAA Web site:
http: //www.csc.noaa.gov/text/glossary.html (see “High water”)

Hilsenhoff’s Biotic Index (HBI) isan indicator of organic pollu-
tion that uses tolerance val ues to weight taxa abundances; usually
increases with pollution. It is calculated as follows:

HBI = sum(—”)l\fa) ,

where n is the number of individuals of each taxon, ais the toler-
ance value of each taxon, and N is the total number of organisms
in the sample.

Horizontal datum (See“Datum”)

Hydrologic index stationsreferred to in this report are continuous-
record gaging stations that have been sel ected as representative of
streamflow patterns for their respective regions. Station locations
are shown on index maps.

Hydrologic unit is a geographic area representing part or all of a
surface drainage basin or distinct hydrologic feature as defined by
the former Office of Water Data Coordination and delineated on
the State Hydrologic Unit Maps by the USGS. Each hydrologic
unit isidentified by an 8-digit number.

Inch (IN., in.), in reference to streamflow, as used in this report,
refers to the depth to which the drainage area would be covered
with water if all of the runoff for agiven time period were distrib-
uted uniformly on it. (See also “Annual runoff”)

I nstantaneous dischar geis the discharge at a particular instant of
time. (See aso “ Discharge”)

International Boundary Commission Survey Datum refersto a
geodetic datum established at numerous monuments along the
United States-Canada boundary by the International Boundary
Commission.
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Island, as used in thisreport, is a mid-channel bar that has perma-
nent woody vegetation, is flooded once a year, on average, and
remains stable except during large flood events.

Laboratory reporting level (LRL) generaly is equal to twicethe
yearly determined long-term method detection level (LT-MDL).
The LRL controls false negative error. The probability of falsely
reporting a nondetection for asample that contained an analyte at
aconcentration equal to or greater than the LRL is predicted to be
less than or equal to 1 percent. The value of the LRL will be
reported with a“less than” (<) remark code for samplesin which
the analyte was not detected. The National Water Quality Labora-
tory (NWQL) collects quality-control datafrom selected analyti-
cal methods on a continuing basis to determine LT-MDLs and to
establish LRLs. These values are reevaluated annually on the
basis of the most current quality-control data and, therefore, may
change. The LRL replaces the term ‘ non-detection value' (NDV).

Land-surface datum (Isd) is adatum plane that is approximately
at land surface at each ground-water observation well.

Latent heat flux (often used interchangeably with latent heat-flux
density) isthe amount of heat energy that converts water from lig-
uid to vapor (evaporation) or from vapor to liquid (condensation)
across a specified cross-sectional area per unit time. Usually
expressed in watts per square meter.

Light-attenuation coefficient, also known as the extinction coeffi-
cient, is ameasure of water clarity. Light is attenuated according
to the Lambert-Beer equation:

where |, isthe source light intensity, | isthe light intensity at
length L (in meters) from the source, A is the light-attenuation
coefficient, and eis the base of the natural logarithm. The light-
attenuation coefficient is defined as

S ST
A= I_loge|0.

Lipid isany one of afamily of compoundsthat areinsolublein
water and that make up one of the principal components of living
cells. Lipidsincludefats, oils, waxes, and steroids. Many environ-
mental contaminants such as organochlorine pesticides are lipo-
philic.

Long-term method detection level (LT-MDL) is a detection level
derived by determining the standard deviation of a minimum of
24 method detection limit (MDL) spike-sample measurements
over an extended period of time. LT-MDL data are collected on a
continuous basis to assess year-to-year variationsin the LT-MDL.
The LT-MDL controls false positive error. The chance of falsely
reporting a concentration at or greater than the LT-MDL for a
samplethat did not contain the analyte is predicted to be less than
or equal to 1 percent.

Low tideis the minimum height reached by each falling tide. The
high-low and low-low tides are the higher and lower of the two
low tides, respectively, of each tidal day. See NOAA Website:
http: //mww.csc.noaa.gov/text/glossary.html (see “Low water”)

M acrophytes are the macroscopic plants in the aguatic environ-
ment. The most common macrophytes are the rooted vascular
plants that usually are arranged in zones in aquatic ecosystems
and restricted in the area by the extent of illumination through the
water and sediment deposition along the shoreline.

M ean concentration of suspended sediment (Daily mean sus-
pended-sediment concentration) is the time-weighted concentra-
tion of suspended sediment passing a stream cross section during
agiven time period. (See also “Daily mean suspended-sediment
concentration” and “ Suspended-sediment concentration”)

M ean discharge (MEAN) is the arithmetic mean of individual
daily mean discharges during a specific period. (See also “Dis-
charge”)

Mean high or low tideisthe average of al high or low tides,
respectively, over a specific period.

Mean sea level isalocal tidal datum. It is the arithmetic mean of
hourly heights observed over the National Tidal Datum Epoch.
Shorter series are specified in the name; for example, monthly
mean sea level and yearly mean sealevel. In order that they may
be recovered when needed, such datums are referenced to fixed
points known as benchmarks. (See also “Datum™)

Measuring point (MP) is an arbitrary permanent reference point
from which the distance to water surface in awell is measured to
obtain water level.

M egahertz is a unit of frequency. One megahertz equals one mil-
lion cycles per second.

Membranefilter isathin microporous materia of specific pore
size used to filter bacteria, algae, and other very small particles
from water.

M etamor phic stage refers to the stage of development that an
organism exhibits during its transformation from an immature
formto an adult form. This developmental process exists for most
insects, and the degree of difference from the immature stage to
the adult form varies from relatively slight to pronounced, with
many intermediates. Examples of metamorphic stages of insects
are egg-larva-adult or egg-nymph-adult.

Method code is a one-character code that identifies the analytical
or field method used to determine a value stored in the National
Water Information System (NWIS).

Method detection limit (MDL) isthe minimum concentration of a
substance that can be measured and reported with 99-percent con-
fidence that the analyte concentration is greater than zero. Itis
determined from the analysis of a samplein a given matrix con-
taining the analyte. At the MDL concentration, the risk of afalse
positive is predicted to be less than or equal to 1 percent.

Method of Cubaturesisamethod of computing discharge in tidal
estuaries based on the conservation of mass equation.

M ethylene blue active substances (MBAS) indicate the presence
of detergents (anionic surfactants). The determination depends on
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the formation of a blue color when methylene blue dye reacts
with synthetic anionic detergent compounds.

Micrograms per gram (UG/G, pg/g) is a unit expressing the con-
centration of achemical constituent as the mass (micrograms) of
the element per unit mass (gram) of material analyzed.

Micrograms per kilogram (UG/KG, pg/kg) isaunit expressing
the concentration of achemical constituent as the mass (micro-
grams) of the constituent per unit mass (kilogram) of the material
analyzed. One microgram per kilogram is equivalent to 1 part per
billion.

Micrograms per liter (UG/L, pug/L) isaunit expressing the con-
centration of chemical constituentsin water as mass (micro-
grams) of constituent per unit volume (liter) of water. One
thousand micrograms per liter is equivalent to 1 milligram per
liter. One microgram per liter is equivalent to 1 part per billion.

Microsiemens per centimeter (US/CM, uS/cm) is a unit express-
ing the amount of electrical conductivity of a solution as mea-
sured between opposite faces of a centimeter cube of solution at a
specified temperature. Siemensisthe International System of
Units nomenclature. It is synonymous with mhos and is the recip-
rocal of resistance in ohms.

Milligrams per liter (MG/L, mg/L) isaunit for expressing the
concentration of chemical constituents in water as the mass (mil-
ligrams) of constituent per unit volume (liter) of water. Concen-
tration of suspended sediment also is expressed in milligrams per
liter and is based on the mass of dry sediment per liter of water-
sediment mixture.

Minimum reporting level (MRL) isthe smallest measured con-
centration of a constituent that may be reliably reported by using
agiven analytical method.

Miscellaneous site, miscellaneous station, or miscellaneous sam-
pling site is a site where streamflow, sediment, and/or water-qual -
ity data or water-quality or sediment samples are collected once,
or more often on arandom or discontinuous basis to provide bet-
ter areal coverage for defining hydrologic and water-quality con-
ditions over a broad areain ariver basin.

Most probable number (MPN) is an index of the number of
coliform bacteria that, more probably than any other number,
would give the results shown by the laboratory examination; it is
not an actual enumeration. MPN is determined from the distribu-
tion of gas-positive cultures among multiple inocul ated tubes.

Multiple-plate samplersare artificial substrates of known surface
area used for obtaining benthic invertebrate samples. They consist
of aseries of spaced, hardboard plates on an eyebolt.

Nanograms per liter (NG/L, ng/L) isa unit expressing the concen-
tration of chemical constituentsin solution as mass (nanograms)
of solute per unit volume (liter) of water. One million nanograms
per liter is equivalent to 1 milligram per liter.

National Geodetic Vertical Datum of 1929 (NGVD 29) isafixed
reference adopted as a standard geodetic datum for elevations
determined by leveling. It formerly was called “ Sea Level Datum

of 1929” or “mean sealevel.” Although the datum was derived
from the mean sealevel at 26 tide stations, it does not necessarily
represent local mean sealevel at any particular place. See NOAA
Web site: http://mwww.ngs.noaa.gov/faq.shtml#WhatVD29VD88
(See “North American Vertical Datum of 1988”)

Natural substrate refers to any naturally occurring immersed or
submersed solid surface, such as arock or tree, upon which an
organism lives. (See also “ Substrate”)

Nekton are the consumers in the aquatic environment and consist
of large, free-swimming organisms that are capable of sustained,
directed mobility.

Nonfilterable refers to the portion of the total residue retained by a
filter.

North American Datum of 1927 (NAD 27) isthe horizontal con-
trol datum for the United States that was defined by alocation and
azimuth on the Clarke spheroid of 1866.

North American Datum of 1983 (NAD 83) is the horizontal con-
trol datum for the United States, Canada, Mexico, and Central
Americathat is based on the adjustment of 250,000 points includ-
ing 600 satellite Doppler stations that constrain the system to a
geocentric origin. NAD 83 has been officially adopted asthelegal
horizontal datum for the United States by the Federal govern-
ment.

North American Vertical Datum of 1988 (NAVD 88) is afixed
reference adopted as the officia civilian vertical datum for eleva-
tions determined by Federal surveying and mapping activitiesin
the United States. This datum was established in 1991 by mini-
mum-constraint adjustment of the Canadian, Mexican, and
United States first-order terrestrial leveling networks.

Open or screened interval isthe length of unscreened opening or
of well screen through which water enters awell, in feet below
land surface.

Organic carbon (OC) is a measure of organic matter present in
aqueous solution, suspension, or bottom sediment. May be
reported as dissolved organic carbon (DOC), particul ate organic
carbon (POC), or total organic carbon (TOC).

Organic mass or volatile mass of aliving substance is the differ-
ence between the dry mass and ash mass and represents the actual
mass of the living matter. Organic mass is expressed in the same
units as for ash mass and dry mass. (See also “Ash mass,” “Biom-
ass,” and “Dry mass’)

Organism count/ar ea refers to the number of organisms collected
and enumerated in a sample and adjusted to the number per area
habitat, usually square meter (m?), acre, or hectare. Periphyton,
benthic organisms, and macrophytes are expressed in these terms.

Organism count/volume refers to the number of organisms col-
lected and enumerated in asample and adjusted to the number per
sample volume, usually milliliter (mL) or liter (L). Numbers of
planktonic organisms can be expressed in these terms.
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Organochlorine compounds are any chemicals that contain car-
bon and chlorine. Organochlorine compounds that are important
in investigations of water, sediment, and biological quality
include certain pesticides and industrial compounds.

Parameter codeisa5-digit number used in the USGS computer-
ized data system, National Water Information System (NWIS), to
uniquely identify a specific constituent or property.

Partial-record station is a site where discrete measurements of
one or more hydrologic parameters are obtained over a period of
time without continuous data being recorded or computed. A
common example is a crest-stage gage partial-record station at
which only peak stages and flows are recorded.

Particle size isthe diameter, in millimeters (mm), of a particle
determined by sieve or sedimentation methods. The sedimenta-
tion method uses the principle of Stokes Law to calculate sedi-
ment particle sizes. Sedimentation methods (pipet, bottom-
withdrawal tube, visual-accumulation tube, sedigraph) determine
fall diameter of particlesin either distilled water (chemically dis-
persed) or in native water (the river water at the time and point of
sampling).

Particle-size classification, as used in this report, agrees with the
recommendation made by the American Geophysical Union Sub-
committee on Sediment Terminology. The classification is asfol-
lows:

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

Silt >0.004 - 0.062 Sedimentation

Sand >0.062 - 2.0 Sedimentation/sieve
Gravel >2.0-64.0 Sieve

Cobble >64 - 256 Manua measurement
Boulder >256 Manual measurement

The particle-size distributions given in this report are not neces-
sarily representative of all particlesin transport in the stream. For
the sedimentation method, most of the organic matter isremoved,
and the sampleis subjected to mechanical and chemical disper-
sion before analysisin distilled water. Chemical dispersion is not
used for native water analysis.

Peak flow (peak stage) is an instantaneous local maximum valuein
the continuous time series of streamflows or stages, preceded by a
period of increasing values and followed by a period of decreas-
ing values. Severa peak values ordinarily occur in ayear. The
maximum peak value in ayear is called the annual peak; peaks
lower than the annual peak are called secondary peaks. Occasion-
ally, the annual peak may not be the maximum value for the year;
in such cases, the maximum value occurs at midnight at the
beginning or end of the year, on the recession from or rise toward
ahigher peak in the adjoining year. If values are recorded at adis-
crete series of times, the peak recorded value may be taken as an
approximation of the true peak, which may occur between the
recording instants. If the values are recorded with finite precision,
asequence of equal recorded values may occur at the peak; in this
case, thefirst valueis taken as the peak.

Percent composition or percent of total isaunit for expressing
the ratio of a particular part of a sample or population to the total
sample or population, in terms of types, numbers, weight, mass,
or volume.

Per cent shading isameasure of the amount of sunlight potentially
reaching the stream. A clinometer is used to measure left and
right bank canopy angles. These values are added together,
divided by 180, and multiplied by 100 to compute percentage of
shade.

Periodic-record station is asite where stage, discharge, sediment,
chemical, physical, or other hydrologic measurements are made
one or more times during ayear but at a frequency insufficient to
develop adaily record.

Periphyton is the assemblage of microorganisms attached to and
living upon submerged solid surfaces. Although primarily con-
sisting of algae, they also include bacteria, fungi, protozoa, roti-
fers, and other small organisms. Periphyton are useful indicators
of water quality.

Pesticides are chemical compounds used to control undesirable
organisms. Major categories of pesticides include insecticides,
miticides, fungicides, herbicides, and rodenticides.

pH of water is the negative logarithm of the hydrogen-ion activity.
Solutions with pH less than 7.0 standard units are termed
“acidic,” and solutions with a pH greater than 7.0 are termed
“basic.” Solutionswith apH of 7.0 are neutral. The presence and
concentration of many dissolved chemical constituents found in
water are affected, in part, by the hydrogen-ion activity of water.
Biological processesincluding growth, distribution of organisms,
and toxicity of the water to organisms also are affected, in part, by
the hydrogen-ion activity of water.

Phytoplankton is the plant part of the plankton. They usually are
microscopic, and their movement is subject to the water currents.
Phytoplankton growth is dependent upon solar radiation and
nutrient substances. Because they are able to incorporate as well
as release materials to the surrounding water, the phytoplankton
have a profound effect upon the quality of the water. They arethe
primary food producers in the aguatic environment and com-
monly are known as algae. (See also “Plankton”)

Picocurie (PC, pCi) is one-trillionth (1 x 10°1%) of the amount of
radioactive nuclide represented by a curie (Ci). A curieisthe
quantity of radioactive nuclide that yields 3.7 x 1010 radioactive
disintegrations per second (dps). A picocurie yields 0.037 dps, or
2.22 dpm (disintegrations per minute).

Plankton is the community of suspended, floating, or weakly
swimming organisms that live in the open water of lakes and riv-
ers. Concentrations are expressed as a number of cells per millili-
ter (cellymL) of sample.

Polychlorinated biphenyls (PCBs) are industrial chemicals that
are mixtures of chlorinated biphenyl compounds having various
percentages of chlorine. They are similar in structure to orga-
nochlorine insecticides.
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Polychlorinated naphthalenes (PCNs) areindustrial chemicals
that are mixtures of chlorinated naphthal ene compounds. They
have properties and applications similar to polychlorinated biphe-
nyls (PCBs) and have been identified in commercial PCB prepa-
rations.

Pool, as used in thisreport, isasmall part of astream reach with lit-
tle velocity, commonly with water deeper than surrounding areas.

Primary productivity is a measure of the rate at which new
organic matter is formed and accumulated through photo-syn-
thetic and chemosynthetic activity of producer organisms
(chiefly, green plants). The rate of primary production is esti-
mated by measuring the amount of oxygen released (oxygen
method) or the amount of carbon assimilated (carbon method) by
the plants.

Primary productivity (carbon method) is expressed as milli-
grams of carbon per area per unit time [mg C/(m?time)] for periph-
yton and macrophytes or per volume [mg C/(m3/ti me)] for
phytoplankton. The carbon method defines the amount of carbon
dioxide consumed as measured by radioactive carbon (carbon-
14). The carbon-14 method is of greater sensitivity than the oxy-
gen light- and dark-bottle method and is preferred for use with
unenriched water samples. Unit time may be either the hour or
day, depending on the incubation period. (See a'so “Primary pro-
ductivity”)

Primary productivity (oxygen method) is expressed as milli-
grams of oxygen per area per unit time [mg O/(m2/time)] for per-
iphyton and macrophytes or per volume [mg O/(m3/time)] for
phytoplankton. The oxygen method defines production and respi-
ration rates as estimated from changesin the measured dissolved-
oxygen concentration. The oxygen light- and dark-bottle method
ispreferred if therate of primary production is sufficient for accu-
rate measurements to be made within 24 hours. Unit time may be
either the hour or day, depending on the incubation period. (See
aso “Primary productivity”)

Radioisotopes are isotopic forms of elements that exhibit radioac-
tivity. |sotopes are varieties of achemical element that differ in
atomic weight but are very nearly aike in chemical properties.
The difference arises because the atoms of the isotopic forms of
an element differ in the number of neutronsin the nucleus; for
example, ordinary chlorineisamixture of isotopes having atomic
weights of 35 and 37, and the natural mixture has an atomic
weight of about 35.453. Many of the elements similarly exist as
mixtures of isotopes, and a great many new isotopes have been
produced in the operation of nuclear devices such as the cyclo-
tron. There are 275 isotopes of the 81 stable elements, in addition
to more than 800 radi oactive i sotopes.

Reach, as used in thisreport, is alength of stream that is chosen to
represent a uniform set of physical, chemical, and biological con-
ditions within a segment. It is the principal sampling unit for col-
lecting physical, chemical, and biological data.

Recover ableisthe amount of agiven constituent that isin solution
after a representative water sample has been extracted or
digested. Complete recovery is not achieved by the extraction or
digestion and thus the determination represents something less

than 95 percent of the constituent present in the sample. To
achieve comparability of analytical data, equivalent extraction or
digestion procedures are required of all laboratories performing
such analyses because different procedures are likely to produce
different analytical results. (See also “Bed material”)

Recurrenceinterval, aso referred to as return period, is the aver-
agetime, usually expressed in years, between occurrences of
hydrologic events of a specified type (such as exceedances of a
specified high flow or nonexceedance of a specified low flow).
The terms “return period” and “recurrence interval” do not imply
regular cyclic occurrence. The actual times between occurrences
vary randomly, with most of the times being less than the average
and afew being substantially greater than the average. For exam-
ple, the 100-year flood is the flow rate that is exceeded by the
annua maximum peak flow at intervals whose average length is
100 years (that is, once in 100 years, on average); almost two-
thirds of all exceedances of the 100-year flood occur lessthan 100
years after the previous exceedance, half occur less than 70 years
after the previous exceedance, and about one-eighth occur more
than 200 years after the previous exceedance. Similarly, the 7-
day, 10-year low flow (7Q4g) isthe flow rate below which the
annual minimum 7-day-mean flow dips at intervals whose aver-
agelength is 10 years (that is, once in 10years, on average);
almost two-thirds of the nonexceedances of the 7Qq occur less
than 10 years after the previous nonexceedance, half occur less
than 7 years after, and about one-eighth occur more than 20 years
after the previous nonexceedance. The recurrence interval for
annual eventsisthe reciprocal of the annual probability of occur-
rence. Thus, the 100-year flood has a 1-percent chance of being
exceeded by the maximum peak flow in any year, and thereisa
10-percent chance in any year that the annual minimum 7-day-
mean flow will be [ess than the 7Q.

Replicate samples are agroup of samples collected in a manner
such that the samples are thought to be essentially identical in
composition.

Return period (See “Recurrence interval”)

Riffle, as used in thisreport, is a shallow part of the stream where
water flows swiftly over completely or partialy submerged
obstructions to produce surface agitation.

River mileageisthe curvilinear distance, in miles, measured
upstream from the mouth along the meandering path of a stream
channel in accordance with Bulletin No. 14 (October 1968) of the
Water Resources Council and typically is used to denote location
along ariver.

Run, as used in thisreport, is arelatively shallow part of a stream
with moderate velocity and little or no surface turbulence.

Runoff isthe quantity of water that is discharged (*runs off”) from
adrainage basin during a given time period. Runoff data may be
presented as volumes in acre-feet, as mean discharges per unit of
drainage areain cubic feet per second per square mile, or as
depths of water on the drainage basin in inches. (See also “Annual
runoff”)

Salinity isthetotal quantity of dissolved salts, measured by weight
in parts per thousand. Values in this report are calculated from



30 WATER RESOURCES DATA—PENNSY LVANIA, 2005

specific conductance and temperature. Seawater has an average
salinity of about 35 parts per thousand (for additional informa-
tion, refer to: Miller, R.L., Bradford, W.L., and Peters, N.E.,
1988, Specific conductance: theoretical considerations and appli-
cation to analytical quality control: U.S. Geologica Survey
Water-Supply Paper 2311, 16 p.)

Sea level, as used in this report, refers to one of the two commonly
used national vertical datums (NGVD 1929 or NAVD 1988). See
separate entries for definitions of these datums.

Sediment is solid material that originates mostly from disintegrated
rocks, when transported by, suspended in, or deposited from
water, it isreferred to as “fluvial sediment.” Sediment includes
chemical and biochemical precipitates and decomposed organic
material, such as humus. The quantity, characteristics, and cause
of the occurrence of sediment in streams are affected by environ-
mental and land-use factors. Some major factors are topography,
soil characteristics, land cover, and depth and intensity of precipi-
tation.

Sensible heat flux (often used interchangeably with latent sensible
heat-flux density) is the amount of heat energy that moves by tur-
bulent transport through the air across a specified cross-sectional
area per unit time and goes to heating (cooling) the air. Usually
expressed in watts per square meter.

Seven-day, 10-year low flow (7Q;g) is the discharge below which
the annual 7-day minimum flow fallsin 1 year out of 10 on the
long-term average. The recurrence interval of the 7Qq is 10
years, the chance that the annual 7-day minimum flow will beless
than the 7Q, is 10 percent in any given year. (See also “Annua
7-day minimum” and “Recurrence interval”)

Shelves, as used in thisreport, are streambank features extending
nearly horizontally from the flood plain to the lower limit of per-
sistent woody vegetation.

Sodium adsorption ratio (SAR) isthe expression of relative activ-
ity of sodium ionsin exchange reactions within soil and isan
index of sodium or alkali hazard to the soil. Sodium hazard in
water isan index that can be used to evaluate the suitability of
water for irrigating crops.

Soil heat flux (often used interchangeably with soil heat-flux den-
sity) isthe amount of heat energy that moves by conduction
across a specified cross-sectional area of soil per unit time and
goes to heating (or cooling) the soil. Usually expressed in watts
per square meter.

Soil-water content is the water lost from the soil upon drying to
constant mass at 105 °C; expressed either as mass of water per
unit mass of dry soil or as the volume of water per unit bulk vol-
ume of soil.

Specific electrical conductance (conductivity) isameasure of the
capacity of water (or other media) to conduct an electrical cur-
rent. It is expressed in microsiemens per centimeter at 25 °C. Spe-
cific electrical conductance isafunction of the types and quantity
of dissolved substancesin water and can be used for approximat-
ing the dissolved-solids content of the water. Commonly, the con-

centration of dissolved solids (in milligrams per liter) is from 55

to 75percent of the specific conductance (in microsiemens). This
relation is not constant from stream to stream, and it may vary in
the same source with changesin the composition of the water.

Stableisotoperatio (per MIL) isaunit expressing the ratio of the
abundance of two radioactive isotopes. | sotope ratios are used in
hydrologic studies to determine the age or source of specific
water, to evaluate mixing of different water, asan aid in determin-
ing reaction rates, and other chemical or hydrologic processes.

Stage (See “Gage height”)

Stage-dischargerelation is the relation between the water-surface
elevation, termed stage (gage height), and the volume of water
flowing in achannel per unit time.

Streamflow is the discharge that occursin anatural channel.
Although the term “discharge” can be applied to the flow of a
canal, the word “streamflow” uniquely describes the discharge in
a surface stream course. The term “ streamflow” is more general
than “runoff” as streamflow may be applied to discharge whether
or not it is affected by diversion or regulation.

Substrate isthe physical surface upon which an organism lives.

Substrate embeddedness classis avisual estimate of riffle stre-
ambed substrate larger than gravel that is surrounded or covered
by fine sediment (<2 mm, sand or finer). Below are the class cate-
gories expressed as the percentage covered by fine sediment:

0 nogravel or larger substrate 3 26-50 percent
1 > 75 percent 4 5-25 percent
2 51-75 percent 5 < 5percent

Surface area of alakeisthat area (acres) encompassed by the
boundary of the lake as shown on USGS topographic maps, or
other available maps or photographs. Because surface area
changes with lake stage, surface areas listed in this report repre-
sent those determined for the stage at the time the maps or photo-
graphs were obtained.

Surficial bed material isthe upper surface (0.1 to 0.2 foot) of the
bed material that is sampled using U.S. Series Bed-Material Sam-
plers.

Surrogateis an anayte that behaves similarly to atarget analyte,
but that is highly unlikely to occur in asample. A surrogate is
added to a sample in known amounts before extraction and is
measured with the same laboratory procedures used to measure
the target analyte. Its purpose is to monitor method performance
for an individual sample.

Suspended is the amount (concentration) of undissolved material
in awater-sediment mixture. Most commonly refers to that mate-
rial retained on a 0.45-micrometer filter.

Suspended, recover ableisthe amount of agiven constituent that is
in solution after the part of a representative water-suspended sed-
iment sample that isretained on a 0.45-micrometer filter has been
extracted or digested. Complete recovery is not achieved by the
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extraction or digestion procedures and thus the determination rep-
resents less than 95 percent of the constituent present in the sam-
ple. To achieve comparability of analytical data, equivalent
extraction or digestion procedures are required of all laboratories
performing such analyses because different procedures are likely
to produce different analytical results. (See aso “ Suspended”)

Suspended sediment is sediment carried in suspension by the tur-
bulent components of the fluid or by the Brownian movement (a
law of physics). (See also “ Sediment”)

Suspended-sediment concentr ation is the velocity-weighted con-
centration of suspended sediment in the sampled zone (from the
water surface to a point approximately 0.3 foot above the bed)
expressed as milligrams of dry sediment per liter of water-sedi-
ment mixture (mg/L). The analytical technique uses the mass of
all of the sediment and the net weight of the water-sediment mix-
ture in a sample to compute the suspended-sediment concentra-
tion. (See also “ Sediment” and “ Suspended sediment”)

Suspended-sediment discharge (tons/d) isthe rate of sediment
transport, as measured by dry mass or volume, that passes a cross
sectionin agiven time. It is calculated in units of tons per day as
follows: concentration (mg/L) x discharge (ft3/s) x 0.0027. (See
also “ Sediment,” “ Suspended sediment,” and “ Suspended-sedi-
ment concentration”)

Suspended-sediment load is ageneral term that refersto agiven
characteristic of the material in suspension that passes a point
during a specified period of time. The term needs to be qualified,
such as “annual suspended-sediment load” or “sand-size sus-
pended-sediment load,” and so on. It is not synonymous with
either suspended-sediment discharge or concentration. (See also
“Sediment”)

Suspended solids, total residue at 105 °C concentration isthe
concentration of inorganic and organic material retained on afil-
ter, expressed as milligrams of dry material per liter of water (mg/
L). An diquot of the sampleis used for thisanalysis.

Suspended, total is the total amount of a given constituent in the
part of awater-sediment sample that is retained on a 0.45-
micrometer membrane filter. Thisterm is used only when the ana-
lytical procedure assures measurement of at least 95 percent of
the constituent determined. Knowledge of the expected form of
the constituent in the sample, as well as the analytical methodol-
ogy used, isrequired to determine when the results should be
reported as “ suspended, total.” Determinations of “ suspended,
total” constituents are made either by directly analyzing portions
of the suspended material collected on the filter or, more com-
monly, by difference, on the basis of determinations of (1) dis-
solved and (2) total concentrations of the constituent. (See also
“Suspended”)

Synoptic studies are short-term investigations of specific water-
quality conditions during selected seasonal or hydro-logic periods
to provide improved spatial resolution for critical water-quality
conditions. For the period and conditions sampled, they assessthe
spatial distribution of selected water-quality conditionsin relation
to causative factors, such asland use and contaminant sources.

Taxa (Species) richness is the number of species (taxa) presentin a
defined area or sampling unit.

Taxonomy isthe division of biology concerned with the classifica-
tion and naming of organisms. The classification of organismsis
based upon a hierarchial scheme beginning with Kingdom and
ending with Species at the base. The higher the classification
level, the fewer features the organisms have in common. For
example, the taxonomy of a particular mayfly, Hexagenia lim-
bata, is the following:

Kingdom: Animal

Phylum: Arthropeda

Class: Insecta

Order: Ephemeroptera
Family: Ephemeridae

Genus: Hexagenia
Species: Hexagenia limbata

Thalweg is the line formed by connecting points of minimum stre-
ambed elevation (deepest part of the channel).

Thermograph isan instrument that continuously records variations
of temperature on a chart. The more general term “temperature
recorder” is used in the table descriptions and refers to any instru-
ment that records temperature whether on a chart, atape, or any
other medium.

Time-weighted aver ageis computed by multiplying the number of
days in the sampling period by the concentrations of individual
constituents for the corresponding period and dividing the sum of
the products by the total number of days. A time-weighted aver-
age represents the composition of water resulting from the mixing
of flow proportionally to the duration of the concentration.

Tons per acre-foot (T/acre-ft) is the dry mass (tons) of a constitu-
ent per unit volume (acre-foot) of water. It is computed by multi-
plying the concentration of the constituent, in milligrams per liter,
by 0.00136.

Tons per day (T/DAY, tons/d) is acommon chemical or sediment
discharge unit. It is the quantity of a substance in solution, in sus-
pension, or as bedload that passes a stream section during a 24-
hour period. It is equivalent to 2,000 pounds per day, or 0.9072
metric ton per day.

Total isthe amount of agiven constituent in arepresentative whole-
water (unfiltered) sample, regardless of the constituent’s physical
or chemical form. Thisterm is used only when the analytical pro-
cedure assures measurement of at least 95 percent of the constitu-
ent present in both the dissolved and suspended phases of the
sample. A knowledge of the expected form of the constituent in
the sample, as well as the analytical methodology used, is
required to judge when the results should be reported as “total ”
(Note that the word “total” does double duty here, indicating both
that the sample consists of a water-suspended sediment mixture
and that the analytical method determined at least 95 percent of
the constituent in the sample.)
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Total coliform bacteria are aparticular group of bacteriathat are
used as indicators of possible sawage pollution. This group
includes coliforms that inhabit the intestine of warmblooded ani-
mals and those that inhabit soils. They are characterized as aero-
bic or facultative anaerobic, gram-negative, nonspore-forming,
rod-shaped bacteria that ferment lactose with gas formation
within 48 hours at 35 °C. In the |aboratory, these bacteriaare
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 milliliters of sample. (See also “Bacteria’)

Total dischargeisthe quantity of a given constituent, measured as
dry mass or volume, that passes a stream cross section per unit of
time. When referring to constituents other than water, thisterm
needs to be qualified, such as “total sediment discharge,” “total
chloride discharge,” and so on.

Total in bottom material isthe amount of a given constituent in a
representative sample of bottom material. Thistermisused only
when the analytical procedure assures measurement of at least 95
percent of the constituent determined. A knowledge of the
expected form of the constituent in the sample, aswell as the ana-
lytical methodology used, is required to judge when the results
should be reported as “total in bottom material.”

Total length (fish) is the straight-line distance from the anterior
point of afish specimen’s snout, with the mouth closed, to the
posterior end of the caudal (tail) fin, with the lobes of the caudal
fin squeezed together.

Total load refersto all of a congtituent in transport. When referring
to sediment, it includes suspended load plus bed |oad.

Total organism count is the number of organisms collected and
enumerated in any particular sample. (See also “Organism count/
volume”)

Total recoverableisthe amount of a given constituent in awhole-
water sample after a sample has been digested by a method (usu-
ally using adilute acid solution) that resultsin dissolution of only
readily soluble substances. Complete dissolution of all particul ate
matter is not achieved by the digestion treatment, and thus the
determination represents something less than the “total” amount
(that is, less than 95 percent) of the constituent present in the dis-
solved and suspended phases of the sample. To achieve compara-
bility of analytical data for whole-water samples, equivalent
digestion procedures are required of all laboratories performing
such analyses because different digestion procedures may pro-
duce different analytical results.

Total sediment discharge is the mass of suspended-sediment plus
bed-load transport, measured as dry weight, that passes a cross
sectioninagiventime. Itisarate and isreported as tons per day.
(See adlso “Bedload,” “Bedload discharge,” “ Sediment,” “ Sus-
pended sediment,” and “ Suspended-sediment concentration”)

Total sediment load or total load is the sediment in transport as
bedload and suspended-sediment load. The term may be quali-
fied, such as“annual suspended-sediment load” or “sand-size
suspended-sediment load,” and so on. It differs from total sedi-

ment discharge in that load refers to the material, whereas dis-
charge refers to the quantity of material, expressed in units of
mass per unit time. (See also “ Sediment,” “ Suspended-sediment
load,” and “ Total load”)

Transect, asused in this report, is aline across a stream perpendic-
ular to the flow and along which measurements are taken, so that
morphological and flow characteristics along the line are
described from bank to bank. Unlike a cross section, no attempt is
made to determine known elevation points along the line.

Turbidity is an expression of the optical properties of aliquid that
causes light rays to be scattered and absorbed rather than trans-
mitted in straight lines through water. Turbidity, which can make
water appear cloudy or muddy, is caused by the presence of sus-
pended and dissolved metter, such as clay, silt, finely divided
organic matter, plankton and other microscopic organisms,
organic acids, and dyes (ASTM International, 2003, D1889-00
Standard test method for turbidity of water, in ASTM Interna-
tional, Annual Book of ASTM Standards, Water and Environ-
mental Technology, v. 11.01: West Conshohocken, Pennsylvania,
6 p.). The color of water, whether resulting from dissolved com-
pounds or suspended particles, can affect a turbidity measure-
ment. To ensure that USGS turbidity data can be understood and
interpreted properly within the context of the instrument used and
site conditions encountered, data from each instrument type are
stored and reported in the National Water Information System
(NWIS) using parameter codes and measurement reporting units
that are specific to the instrument type, with specific instruments
designated by the method code. The respective measurement
units, many of which also arein use internationaly, fall into two
categories: (1) the designations NTU, NTRU, BU, AU, and
NTMU signify the use of a broad spectrum incident light in the
wavelength range of 400-680 nanometers (hm), but having differ-
ent light detection configurations; (2) The designations FNU,
FNRU, FBU, FAU, and FNMU generally signify anincident light
in the range between 780-900 nm, also with varying light detec-
tion configurations. These reporting units are equivalent when
mesasuring a calibration solution (for example, formazin or poly-
mer beads), but their respective instruments may not produce
equivalent results for environmental samples. Specific reporting
units are as follows:

NTU (Nephelometric Turbidity Units): white or broadband
[400-680 nm] light source, 90 degree detection angle, one
detector.

NTRU (Nephelometric Turbidity Ratio Units): white or broad-
band [400-680 nm] light source, 90 degree detection angle,
multiple detectors with ratio compensation.

BU (Backscatter Units): white or broadband [400-680 nm]
light source, 30 15 dgree detection angle (backscatter).

AU (Attenuation Units): white or broadband [400-680 nm]
light source, 180 degree detection angle (attenuation).

NTMU (Nephelometric Turbidity Multibeam Units): white or
broadband [400-680 nm] light source, multiple light sources,
detectors at 90 degrees and possibly other angles to each beam.

FNU (Formazin Nephelometric Units): near infrared [ 780-900
nm] or monochrome light source, 90 degree detection angle,
one detector.



WATER RESOURCES DATA—PENNSY LVANIA, 2005 33

FNRU (Formazin Nephelometric Ratio Units): near infrared
[780-900 nm] or monochrome light source, 90 degree detec-
tion angle, multiple detectors, ratio compensation.

FBU (Formazin Backscatter Units): near infrared [ 780-900
nm] or monochrome light source, 30 15degree detection angle.

FAU (Formazin Attenuation Units): near infrared [ 780-900
nm] light source, 180 degree detection angle.

FNMU (Formazin Nephelometric Multibeam Units): near
infrared [780-900 nm] or monochrome light source, multiple
light sources, detectors at 90 degrees and possibly other angles
to each beam.

For more information please see http://water.usgs.gov/owg/
FieldManual/Chapter6/6.7_contents.html.

Ultraviolet (UV) absorbance (absorption) at 254 or
280 nanometers is a measure of the aggregate concentration of
the mixture of UV absorbing organic materials dissolved in the
analyzed water, such as lignin, tannin, humic substances, and var-
ious aromatic compounds. UV absorbance (absorption) at 254 or
280 nanometersis measured in UV absorption units per centime-
ter of path length of UV light through a sample.

Unconfined aquifer is an aquifer whose upper surface is a water
table free to fluctuate under atmospheric pressure. (See “Water-
table aquifer”)

Unfiltered pertains to the constituents in an unfiltered, representa
tive water-suspended sediment sample.

Unfiltered, recover ableis the amount of a given constituent in a
representative water-suspended sediment sample that has been
extracted or digested. Complete recovery is not achieved by the
extraction or digestion treatment and thus the determination rep-
resents less than 95 percent of the constituent present in the sam-
ple. To achieve comparability of analytical data, equivalent
extraction or digestion procedures are required of all laboratories
performing such analyses because different procedures are likely
to produce different analytical results.

Vertical datum (See “Datum”)

Volatile organic compounds (VOCs) are organic compounds that
can be isolated from the water phase of a sample by purging the
water sample with inert gas, such as helium, and, subsequently,
analyzed by gas chromatography. Many VOCs are human-made
chemicals that are used and produced in the manufacture of
paints, adhesives, petroleum products, pharmaceuticals, and
refrigerants. They often are components of fuels, solvents,
hydraulic fluids, paint thinners, and dry-cleaning agents com-
monly used in urban settings. VOC contamination of drinking-

water suppliesis ahuman-health concern because many are toxic
and are known or suspected human carcinogens.

Water shed (See “ Drainage basin”)

Water tableisthat surface in a ground-water body at which the
water pressure is equal to the atmospheric pressure.

Water-table aquifer is an unconfined aguifer within which the
water table is found.

Water year in USGS reports dealing with surface-water supply is
the 12-month period October 1 through September 30. The water
year isdesignated by the calendar year in which it ends and which
includes 9 of the 12 months. Thus, the year ending September 30,
2002, is called the “2002 water year.”

WDR is used as an abbreviation for “Water-Data Report” in the
REVISED RECORDS paragraph to refer to State annual hydro-
logic-data reports. (WRD was used as an abbreviation for “Water-
Resources Data’ in reports published prior to 1976.)

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

Wet mass isthe mass of living matter plus contained water. (See
aso “Biomass’ and “Dry mass’)

Wet weight refersto the weight of animal tissue or other substance
including its contained water. (See aso “Dry weight”)

WSP is used as an acronym for “Water-Supply Paper” in reference
to previously published reports.

Zooplankton isthe animal part of the plankton. Zooplankton are
capable of extensive movements within the water column and
often are large enough to be seen with the unaided eye. Zooplank-
ton are secondary consumers feeding upon bacteria, phytoplank-
ton, and detritus. Because they are the grazersin the aquatic
environment, the zooplankton are avita part of the aquatic food
web. The zooplankton community is dominated by small crusta-
ceans and rotifers. (See also “Plankton”)
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Techniques of Water-Resources Investigations of the U.S. Geological Survey

The USGS publishes a series of manuals, the Techniques of Water-Resources Investigations, describing procedures for
planning and conducting specialized work in water-resources investigations. The material is grouped under major subject head-
ings called books and is further divided into sections and chapters. For example, section A of book 3 (Applications of Hydrau-
lics) pertains to surface water. The chapter, the unit of publication, islimited to a narrow field of subject matter. This format
permits flexibility in revision and publication as the need arises.

Reportsin the Techniques of Water-Resources Investigations series, which are listed below, are online at http://
water.usgs.gov/pubs/twri/. Printed copies are for sale by the USGS, Information Services, Box 25286, Federal Center, Denver,
Colorado 80225 (authorized agent of the Superintendent of Documents, Government Printing Office), telephone 1-888-ASK -
USGS. Please telephone 1-888-ASK-USGSfor current prices, and refer to thetitle, book number, chapter number, and mention
the “U.S. Geological Survey Techniques of Water-Resources Investigations.” Products can then be ordered by telephone, or
online at http://www.usgs.gov/sales.html, or by FAX to (303)236-469 of an order form available online at http://mac.usgs.gov/
isb/pubs/forms/. Prepayment by major credit card or by a check or money order payable to the “U.S. Geological Survey” is
required.

Book 1. Collection of Water Data by Direct Measurement

Section D. Water Quality

1-D1.Water temperature—I nfluential factors, field measurement, and data presentation, by H.H. Stevens, Jr., J.F. Ficke, and
G.F. Smoot: USGS-TWRI book 1, chap. D1. 1975. 65 p.

1-D2.Guidelines for collection and field analysis of ground-water samples for selected unstable constituents, by W.W. Wood:
USGS-TWRI book 1, chap. D2. 1976. 24 p.

Book 2. Collection of Environmental Data

Section D. Surface Geophysical Methods

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

2-D2.Application of seismic-refraction techniques to hydrologic studies, by F.P. Haeni: USGS-TWRI book 2, chap. D2. 1988.
86 p.

Section E. Subsurface Geophysical Methods

2—E1.Application of borehole geophysics to water-resources investigations, by W.S. Keysand L.M. MacCary: USGS-TWRI
book 2, chap. E1. 1971. 126 p.
2—E2.Borehole geophysics applied to ground-water investigations, by W.S. Keys: USGS-TWRI book 2, chap. E2. 1990. 150 p.

Section F. Drilling and Sampling Methods

2-F1.Application of drilling, coring, and sampling techniques to test holes and wells, by Eugene Shuter and W.E. Teasdale:
USGS-TWRI book 2, chap. F1. 1989. 97 p.
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Book 3. Applications of Hydraulics

Section A. Surface-Water Techniques

3-A1.General field and office procedures for indirect discharge measurements, by M.A. Benson and Tate Dalrymple: USGS-
TWRI book 3, chap. A1. 1967. 30 p.

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

3-A3.Measurement of peak discharge at culvertsby indirect methods, by G.L. Bodhaine: USGS-TWRI book 3, chap. A3. 1968.
60 p.

3-A4.Measurement of peak discharge at width contractions by indirect methods, by H.F. Matthai: USGS-TWRI book 3, chap.
A4.1967. 44 p.

3-A5.Measurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS-TWRI book 3, chap. A5. 1967.
29 p.

3-A6.General procedure for gaging streams, by R.W. Carter and Jacob Davidian: USGS-TWRI book 3, chap. A6. 1968. 13 p.
3-A7.Sage measurement at gaging stations, by T.J. Buchanan and W.P. Somers: USGS-TWRI book 3, chap. A7. 1968. 28 p.
3-A8.Discharge measurements at gaging stations, by T.J. Buchanan and W.P. Somers: USGS-TWRI book 3, chap. A8. 1969.
65 p.

3-A9.Measurement of time of travel in streams by dye tracing, by F.A. Kilpatrick and J.F. Wilson, Jr.: USGS-TWRI book 3,
chap. A9. 1989. 27 p.

3-Al0.Discharge ratings at gaging stations, by E.J. Kennedy: USGS-TWRI book 3, chap. A10. 1984. 59 p.
3-A11.Measurement of discharge by the moving-boat method, by G.F. Smoot and C.E. Novak: USGS-TWRI book 3,

chap. A11. 1969. 22 p.

3-A12.Fluorometric procedures for dyetracing, Revised, by J.F. Wilson, Jr., E.D. Cobb, and FA. Kilpatrick: USGS-TWRI
book 3, chap. A12. 1986. 34 p.

3-A13.Computation of continuous records of streamflow, by E.J. Kennedy: USGS-TWRI book 3, chap. A13. 1983. 53 p.
3-A14.Use of flumesin measuring discharge, by FA. Kilpatrick and V.R. Schneider: USGS-TWRI book 3,

chap. A14. 1983. 46 p.

3-A15.Computation of water-surface profiles in open channels, by Jacob Davidian: USGS-TWRI book 3,

chap. A15. 1984. 48 p.

3-A16.Measurement of discharge using tracers, by FA. Kilpatrick and E.D. Cobb: USGS-TWRI book 3, chap. A16.

1985. 52 p.

3-A17.Acoustic velocity meter systems, by Antonius Laenen: USGS-TWRI book 3, chap. A17. 1985. 38 p.
3-A18.Determination of stream reaeration coefficients by use of tracers, by FA. Kilpatrick, R.E. Rathbun, Nobuhiro Yot-
sukura, G.W. Parker, and L.L. Del.ong: USGS-TWRI book 3, chap. A18. 1989. 52 p.

3-A19.Levels at streamflow gaging stations, by E.J. Kennedy: USGS-TWRI book 3, chap. A19. 1990. 31 p.
3-A20.Smulation of soluble waste transport and buildup in surface waters using tracers, by F.A. Kilpatrick: USGS-TWRI
book 3, chap. A20. 1993. 38 p.

3-A21Stream-gaging cableways, by C. Russell Wagner: USGS-TWRI book 3, chap. A21. 1995. 56 p.

Section B. Ground-Water Techniques

3-B1. Aquifer-test design, observation, and data analysis, by R.W. Stallman: USGS-TWRI book 3, chap. B1. 1971. 26 p.
3-B2.Introduction to ground-water hydraulics, a programed text for self-instruction, by G.D. Bennett: USGS-TWRI book 3,
chap. B2. 1976. 172 p.

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

3-B4.Regression modeling of ground-water flow, by R.L. Cooley and R.L. Naff: USGS-TWRI book 3, chap. B4. 1990. 232 p.
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3-B4.Qupplement 1. Regression modeling of ground-water flow—Modifications to the computer code for nonlinear regression
solution of steady-state ground-water flow problems, by R.L. Cooley: USGS-TWRI book 3, chap. B4. 1993. 8 p.
3-B5.Definition of boundary and initial conditionsin the analysis of saturated ground-water flow systems—An introduction,
by O.L. Franke, T.E. Reilly, and G.D. Bennett: USGS-TWRI book 3, chap. B5. 1987. 15 p.

3-B6.The principle of superposition and its application in ground-water hydraulics, by T.E. Reilly, O.L. Franke, and

G.D. Bennett: USGS-TWRI book 3, chap. B6. 1987. 28 p.

3-B7.Analytical solutionsfor one-, two-, and three-dimensional solute transport in ground-water systemswith uniformflow, by
E.J. Wexler: USGS-TWRI book 3, chap. B7. 1992. 190 p.

3-B8.Systemand boundary conceptualization in ground-water flow simulation, by T.E. Reilly: USGS-TWRI book 3, chap. B8.
2001. 29 p.

Section C. Sedimentation and Erosion Techniques

3—C1.Fluvial sediment concepts, by H.P. Guy: USGS-TWRI book 3, chap. C1. 1970. 55 p.

3-C2.Field methods for measurement of fluvial sediment, by T.K. Edwards and G.D. Glysson: USGS-TWRI book 3, chap. C2.
1999. 89 p.

3-C3.Computation of fluvial-sediment discharge, by George Porterfield: USGS-TWRI book 3, chap. C3. 1972. 66 p.

Book 4. Hydrologic Analysis and Interpretation

Section A. Statistical Analysis

4-A1.Some statistical toolsin hydrology, by H.C. Riggs. USGS-TWRI book 4, chap. Al. 1968. 39 p.

4-A2.Frequency curves, by H.C. Riggs. USGS-TWRI book 4, chap. A2. 1968. 15 p.

4-A3.Satistical methodsinwater resources, by D.R. Helsel and R.M. Hirsch: USGS-TWRI book 4, chap. A3. 1991. Available
only online at http://water.usgs.gov/pubs/twri/twri4a3/. (Accessed August 30, 2002.)

Section B. Surface Water

4-B1.Low-flow investigations, by H.C. Riggs: USGS-TWRI book 4, chap. B1. 1972. 18 p.

4-B2.Sorage analyses for water supply, by H.C. Riggs and C.H. Hardison: USGS-TWRI book 4, chap. B2. 1973. 20 p.
4-B3.Regional analyses of streamflow characteristics, by H.C. Riggs: USGS-TWRI book 4, chap. B3. 1973.

15p.

Section D. Interrelated Phases of the Hydrologic Cycle
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EXPLANATION NOTE: Downstream station numbers
are abbreviated; the first two digits
A Streamflow station (_part number) an_d the last two digits
(if zeros) are omitted (for example,
A Lak station number 01570280 is shown
axke as 57028, and station number
i . 01577500 is shown as 5775).
B Streamflow and water—quality station
¢  Water—quality station

Figure 5.--Location of continuous-record data-collection stations, Susquehanna River Basin.
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EXPLANATION NOTE: Downstream station numbers
are abbreviated; the first two digits
PY Observation wells (part number) and the last two digits

(if zeros) are omitted (for example,
station number 01570280 is shown
as 57028, and station number
01577500 is shown as 5775).

Figure 6.--Location of continuous-record network observation wells, Susquehanna River Basin.
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EXPLANATION

A Streamflow station

A Lake
B Streamflow and water—quality station
¢  Water—quality station

NOTE: Downstream station numbers
are abbreviated; the first two digits
(part number) and the last two digits
(if zeros) are omitted (for example,
station number 01570280 is shown
as 57028, and station number
01577500 is shown as 5775).

Figure 7.--Location of partial-record data-collection stations, Susquehanna River Basin.
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POTOMAC RIVER BASIN
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EXPLANATION
A Continuous-record streamflow station
v Partial+ecord streamflow station

¢  Partial+ecord streamflow and water-quality station

B Water-quality station

° Observation well  NOTE: Downstream station numbers are abbreviated; the first two digits
(part number) and the last two digits (if zeros) are omitted (for example,

A Lake station number 01613050 is shown as 61305, and station number
01613500 is shown as 6135).

Figure 8.--Location of continuous- and partial-record data-collection stations, Potomac River Basin.
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SPECIAL NOTES, REMARK CODES, AND SELECTED CONSTITUENT DEFINITIONS
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NOTES--Traditionally, dissolved trace-element concentrations have been reported at the microgram per liter(UG/L) level. Recent
evidence, mostly from large rivers, indicates that actual dissolved-phase concentrations for a number of trace elements are within
the range of 10'Sto 100's of nanograms per liter (ng/L). Data above the uG/L level should be viewed with caution. Such data
may actually represent elevated environmental concentrations from natural or human causes; however, these data could reflect
contamination introduced during samplln(];, processing, or analysis. To confidently produce dissolved trace-element data with
insignificant contamination, the U.S. Geological Survey began usi n% new trace-element protocols at some stationsin water year
1994. Full implementation of the protocols took place during the 1995 water year.

--Sample handling procedures at all National Trends Network stations were changed substantially on January 11, 1994, in order to
reduce contamination from the sample shipping container. The data for samples before and after that date are different and not
di rectlg comparable. A tabular summary of the differences based on asgemal intercomparison study, is available from the NADP/
NTN Coordination Office, Colorado State University, Fort Collins, CO 80523 (Telephone: 303-491-5643).

--In March 1989 a bias was discovered in the turbidimetric method for sulfate analysis for those samples analyzed by the U.S.
Geological Survey National Water-Quality Laboratory indicating that values below 75 mg/L have a median positive bias of 2 mg/
L above the true value for the period between 1982 and 1989.

--Methylene blue active substance (M BAS) determinations made from January 1, 1970, throglgr:l August 29, 1993, at the National
Water Quality Laboratory in Denver (Analyzing Agency Code 80020) are positively biased. These data can be corrected on the
basis of the following eguation, if concentrations of dissolved nitrate plus nitrite, as nitrogen, and dissolved chloride, determined
concurrently with the MBAS data are applied:

MBASCOR =M - 0.0088N - 0.00019C
where:

MBASCOR = corrected MBAS concentration, in mg/L;

M = reported MBAS concentration, in mg/L;

N = dissolved nitrate plus nitrite, as nitrogen, in mg/L; and
C = dissolved chloride concentration, in mg/L.

The detection limit of the new method is 0.02 mg/L, whereas the detection limit for the old method was 0.01 mg/L. A detection
limit of 0.02 mg/L should be used with corrected MBAS data from January 1, 1970, through August 29, 1993.
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Remark Codes.--The following remark codes may appear with the data tables in this report:

PRINTED OUTPUT REMARK

Ee Estimated value.

Actual valueis known to be greater than the value shown.

Actual value is known to be |ess than the value shown.

Presence of material verified, but not quantified.

Presumptive evidence of presence of material.

Material specifically analyzed for, but not detected.

Vaueisan average. ) ]

Analyte was detected in both the environmental sample and the associated blanks.
Most probable value.
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EXPLANATION OF CODESUSED TO DEFINE SAMPLE COLLECTION PROCEDURES (partial listing)

(71999) SAMPLE PURPOSE CODES: (84164) SAMPLER TYPE: (partial list)
10--Routine 110--Sewage sampler
15--NAWQA
20--NASQAN 3011--USD-77
30--Benchmark )
50--GW Network 3035--DH-76 Trace metal sampler with
teflon gasket and nozzle
(82398) SAMPLE METHOD CODES: 3039--D-77 Trace metal
10--Equal width increment 3040--D-77 Trace metal modified teflon
20--Equal discharge increment bag sampler
30--S n?Ie vertic
40--Multiple verticals 3045--DH-81 with Teflon cap and
50--Point sample nozzle
70--Grab sample ]
120--Velocity integrated 8010--Other (other than a defined

4040--Submersible pump sampler type)
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SPECIAL NOTES, REMARK CODESAND SELECTED CONSTITUENT DEFINITIONS--Continued

Explanation of selected abbreviationsused in constituent definitionsin water -quality tables:

AC-FT acre-feet

BOT MAT bottom material (Unconsolidated material of which a streambed, |ake,
pond, reservoir, or estuary bottom is composed.)

COLS/100 ML colonies per 100 milliliters

DIS dissolved

FET fixed end-point titration

FLD field (Measurement determined at field site.)

F/S feet per second

G/M gallons per minute

G/SQM; MG/M2 grams or milligrams per square meter

IT incremental titration

KF AGAR nutrient medium for growth of fecal streptococcal bacteria

puG/L micrograms per liter

uS/CM microsiemens per centimeter

MGI/L milligrams per liter

MG/M2 milligrams per square meter

MM OF HG millimeters of mercury

NONCARB noncarbonate

NTU nephel ometric turbidity unit

PCI/L picocuries per liter

REC recoverable

TOT total

TIDAY tons per day

WHIT whole water, incremental titration (Alkalinity, bicarbonate, and

carbonate as determined by incremental titration of unfiltered water
at thefield site.)

2SIGMA Counting statistic that represents error in the reported radon, uranium,
or tritium value caused by variations in sample counting, background
radiation, volume of sample, and decay since sample was collected.

0.7u GF 0.7 micron glass-fiber filter (Water filtered through a glass-fiber
membrane filter with openings that are 0.7 micronsin size.)
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(00027) AGENCY COLLECTING SAMPLE CODES: (partial listing)
1028 --U.S. Geologica Survey

(00028) AGENCY ANALYZING SAMPLE CODES: (partial listing)

1028 --U.S. Geological Survey ) ]

80020 --U.S. Geological Survey, National Water-Quality L aboratory, Denver, Colorado
9813 --Penn%/Ivanla Department of Environmental Protection

83613 --USGS Water Science Center, Water-Quality Laboratory, Troy, New Y ork

MEDIUM CODES: (partial listing)

9-- Surface water.

6--Ground water.

R-- Quality-control sample. Surface water.
S--Quality-control sample, Ground water.
Q-- Quality-control sample. Artificial.
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