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United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Water Resources Division
Mountain View Office Park
810 Bear Tavern Road, Suite 206
West Trenton, New Jersey 08628

I am pleased to announce the release of our Annual report “Water Resources Data for New
Jersey, Water Year 2002". This report was prepared by the U.S. Geological Survey, in cooperation with the
State of New Jersey as well as many local and federal government agencies.

Thisreport is again being published in three volumes:
Volume 1.--Surface-water streamflow data.
Volume 2.--Ground-water level data.

Volume 3 --Water-quality data.

Thisvolume contains a summary of the hydrologic conditions for the 2002 water year (October 1, 2001 -
September 30, 2002), alisting of current water-resources projectsin the New Jersey

District, abibliography of recent reports, articles and fact sheets, and records of ground-water levelsin 184
wells.

During 2002, the U.S. Geological Survey, in cooperation with the New Jersey Department of Environmen-
tal Protection (NJDEP), expanded its Drought Monitoring Network. In order to make ground-water level
dataavailable in the shortest time possible, satellite telemetry was added to 8 more wells. This brings the
total number of real-time ground-water level sitesto 15.

The New Jersey Didtrict of the U.S. Geological Survey has made a home page available on the world wide
web. Real-time data for more than 68 stream-gaging stations,15 ground-water wells and 3 continuous
water-quality sites around the State are presented. Also, peak-flow files and historical datafor many gag-
ing stations, ground-water wells, water-quality sites, monthly hydrologic conditions, and links to other
sites of interest can be accessed. Thisinformation is available at:

http://nj.usgs.gov/

Copies of thisreport in paper or microfiche are for sale through the National Technica Information Ser-
vice, U.S. Department of Commerce, Springfield, Virginia 22161. Data also can be provided by file trans-
fer (ftp), or on floppy disk. When ordering, refer to U.S. Geological Survey Water-Data Report NJ-02-1
(for Volume 1), NJ-02-2 (for Volume 2), or NJ-02-3 (for Volume 3). For further information on this report,
or to change or remove your address from our mailing list, please contact Walter D. Jones at the above
address, telephone (609) 771-3900, or send e-mail to wjones@usgs.gov.

Sincerely,

A

William R. Bauersfeld, Chief
Hydrologic Data Assessment Program
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PREFACE

This volume of the annual hydrologic data report of New Jersey is one of a series of annual reports that
document hydrologic data gathered from the U.S. Geological Survey’s surface- and ground-water data-
collection networks in each State, Puerto Rico, and the Trust Territories. These records of water quality
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 data for New Jersey are contained in 3 volumes:

Volume 1. Surface-Water Data
Volume 2. Ground-Water Data
Volume 3. Water-Quality Data

This report is the culmination of a concerted effort by dedicated personnel of the U.S. Geological Survey
who collected, compiled, analyzed, verified, and organized the data and who typed, edited, and assem-
bled the report. The authors had primary responsibility for assuring that the information contained herein
is accurate, complete, and adheres to U.S. Geological Survey policy and established guidelines. The fol-
lowing individuals contributed significantly to the completion of the report.

Jacob Gibs Robert D. Schopp

Word processing of the report was done by H.L. Hoppe and H.A. Heckathorn. W.H. Ellis, G.L. Simpson,
and D.K. Sun drafted the illustrations.

The data were collected, computed, and processed by the following personnel:

M.D. Bilger J.F. Dudek G.K. Holzer A.R. Protz J.C. Shvanda  B.T. White
R.A. Brightbill S.M. Edwards ~ W.D. Jones E.A. Pustay A.B. Spehar
J.D. Byrmes J.M. Fischer E.L. Melvin T.J. Reed P.E.Stackel-
G.A. Brown K.L Hibbs K.R. Murray R.G. Reiser berg
G.L.Centinaro  R.E.Hickman  T.D. Oden K.M. Romanok G.C. Steckroat
A.F. Watson
Some data were collected by the following N.J. Department of Environmental Protection personnel:
A. Altieri R. Fenton C. Kunz J. Specht
P. Burt J.Janda R. Maruska

This report was prepared in cooperation with the State of New Jersey and with other agencies under the
general supervision of William R. Bauersfeld, Chief of the Hydrologic Data Assessment Program; under
the general supervision of David A. Stedfast, Associate District Chief; Rick Kropp, District Chief, New Jer-
sey; and Catherine L. Hill, Regional Hydrologist, Northeastern Region.
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WATER-QUALITY STATIONS, IN DOWNSTREAM ORDER, FOR WHICH
RECORDS ARE PUBLISHED IN THIS VOLUME

Vii

Note.--Data for miscellaneous sites for surface- and ground-water quality are published in separate sections of the data report.

[Letter after station name designates type of data: (c) general chemical, (m) microbiological, (s) suspended sediment, (t) contin-
uous physical measurements, (w) whole-water-recoverable metals, (v) volatile organic compounds, (p) pesticide, (h) bed mate-

rial, (WMA #) NJDEP watershed management area.]

Station
number
(WMA 2 - WALLKILL RIVER & TRIBUTARIES)
HUDSON RIVER BASIN
Rondout Creek:
WallKill RIiVEr @t SPArta (CIMS) ..eccioiieeiieiieitiee ettt e et e e 01367625
Wallkill River at Scott Road, at Franklin (CMSVP)........occeeiiiiiiiiiie e 01367715
WallKill RIVEr NEAI SUSSEX (CMIS) ...teieireieiireeeeiiit st e s et eire e st e s sen et e e e s e e s e e 01367770
Papakating Creek near WyKertown (CMSVP) ......cveeeririirireeniie e sneee s 01367780
Papakating Creek at Pellettown (CMSW).......ccuuiiiiiiiiiiiieniiie i 01367800
Wallkill River near Unionville, NY (CMSW)......coiuriiiiiieiiiee e 01368000

Pochuck Creek:
Wawayanda Creek:
Double Kill at Wawayanda (CIMSVP) .......uueeiirierriiierieee e e sineee e 01368820
(WMA 5 - HUDSON RIVER, HACKENSACK RIVER, SADDLE RIVER)
HACKENSACK RIVER BASIN

Hackensack River at Rivervale (CMSWH) ........oooiiiiiiiie e e 01377000
Tenakill Brook at Old Closter Dock Road, at CIOSter (CMSVP) .......ccovveeeririerrieeniee e 01378387
Coles Brook at HaCkenSack (CMSVP).....ciiiiuiieiiiiie ettt et bee e e e e e 01378560

(WMA 6 - UPPER PASSAIC RIVER, NEW RIVER, WHIPPANY RIVER, ROCKAWAY RIVER)
PASSAIC RIVER BASIN

Passaic River at Tempe Wick Road, near Mendham (CMSVP) .....ccovveiiiiiieiiiieiiee e 01378660
Great Brook:
Primrose Brook at Morristown National Historical Park (CMSVP) ......c.ccovveveriieiniieiniie e 01378780
Passaic River:
Dead River near MilliNgtON (CIMSW) .......uiiiiiiiiiiie ettt e et e e et e e e e e e e e e s et ae e e e e ennanaeaae s 01379200
Rockaway River:
Beaver Brook at Morris Avenue, at Denville (CMSVP) ......ccooieeiiiiiiriiee e 01380098
Beaver Brook at ROCKAWAY (CIMS) ....ceiviiiiiiiiiiiiiie ittt ettt e e s 01380100
Whippany River near Pine Brook (CMSWH) .........eeiiiiiiiiiiieiiie s 01381800
Passaic River at TWO Bridges (CIMSW) .....ccoiiiieiiiiiiieieiiiee et e e e st e e e e 01382000

(WMA 3 - UPPER TO MID-PASSAIC RIVER)
Pequannock River (head of Pompton River):

Macopin River at ECh0 LaKe (CMSVP)....eiiiiiiiiiiieiiiiieiee et 01382410
Pequannock River at Macopin Intake Dam (CIMSW)........coiuiriiiiiinieieiiiie et e e 01382500
Wanagque River at Wanaque Avenue, at Pompton Lakes (CMSVP) ..c.covvveeviieenieeeeniieenniieenene 01387014
Ramapo River near Mahwah (CMSWH) ........cooiiiiiiiiiie e 01387500
Ramapo River at POMPLON LAKES (£) ..vveivueeiiiieeiiiee ettt st e s saee e snneeas 01388000
Pompton River at Pompton PIaINS (CMSWH) .....coiiiiiiiiiiieiiieeiec ettt 01388500
Beaver Dam Brook at Ryerson Road, at Lincoln Park (Cmswh)...........ccocveiiiviniiiniieeiie 01388720

Passaic River below Pompton River, at TWO Bridges (1) ...coovveeiueeeiiiieiiiieeniieesieee e 01389005

(WMA 4 - MID-PASSAIC (SOUTH OF THE POMPTON), LOWER PASSAIC RIVER)

Passaic River at Little FallS (CMSW) ......ceviiiiieeiie e 01389500
Goffle Brook at HaWEhOrNE (CMSVP).......viiiiiieeeiiiieeeiee ittt e e e e 01389850
Saddle RIiver at Lodi (CMSWH).....c.uuiiiiiiieiiie ettt saa e e et e s e 01391500
Saddle River at Garfield (CMSVP).....ocoiiiieieie it e e 01391550

(WMA 7 - NEWARK BAY, ARTHUR KILL, KILL van KULL, RAHWAY RIVER, ELIZABETH RIVER,
MORSES CREEK, UPPER NEW YORK HARBOR)
RAHWAY RIVER BASIN

West Branch Rahway River at Northfield Avenue, at West Orange (CMSVP) ........ccceeevieeernieeeeninennn 01393960
Rahway River near Springfield (cmsw) 01394500
Rahway River at RAhWay (CMSWH) ........ooiiiiiiii ittt et s e e e st ae e e e e s aarreeee s 01395000

South Branch Rahway River at Colonia (CMSVP).......coiueiiiiiie et reee et siree e ee et 01396030
(WMA 8 - NORTH AND SOUTH BRANCHES OF THE RARITAN RIVER, LAMINGTON RIVER)
RARITAN RIVER BASIN
South Branch Raritan River:
Spruce RUN at NEWPOTt (CIMSWVP) ...eeiiuiiiiiiiiie ittt sttt sbee st saae e siee e e s be e e sate e e eneeeesbbeeesneneennnes 01396550
Mulhockaway Creek at Van Syckel (CMSWh)........cccviiiiiiiiieeiee e 01396660
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viii
WATER-QUALITY STATIONS, IN DOWNSTREAM ORDER, FOR WHICH
RECORDS ARE PUBLISHED IN THIS VOLUME--Continued

Capoolong Creek at LanSdOWNE (CIMSVP).....ceeiureeeriiiieriieeiiiteeeaniieesieeessieeeesnbeeeseteeeennseeessneessnneesnne 01396900

Third Neshanic River at Copper Hill (CMSVP).......oiiiiiiiiiiiii e 01397950

Neshanic River at REAVIIIE (CMISW) .....uuiii ittt e e e e e st ae e e e s eaaaae e e s 01398000

South Branch Raritan River at South Branch (CIMSW).........cccoiiiiiiiiee ittt 01398102
North Branch Raritan River:

Lamington River at Burnt MillS (CIMSW) .......coiiiiiiiiiiie ittt e e eaaraee e e e ranes 01399780

North Branch Raritan River near Raritan (CMSWh) ...........coooiiiiiiiiiiiie e 01400000

(WMA 10 - MILLSTONE RIVER, STONY BROOK)
Raritan River:

Millstone River at Baird Road, near Perrineville (CMSVP) ....ccooueiiiiiiiiiiieeiiee e 01400530
Millstone River near Grovers Mill (CIMSW) ........uiiiiiiieieie e 01400640
Heathcote Brook at KingStON (CMS).......veieiuriiiieieiiiie et 01401400
Beden Brook:

ROCK Brook at Zion (CMSVP) ...eeeeeeeeiieeeeitieee sttt e sieee e sne e nnne e e sn e ennnneennnes 01401560
Millstone River at Blackwells MillS (CIMSW).......viiiiiiiiiieie it 01402000
West Branch Middle Brook at Chimney Rock Road, at Martinsville (CMSVP) ......coooveveviieeeinieiennnen. 01403171

(WMA 9-RARITAN RIVER MAINSTEM, MATCHAPONIX BROOK, SOUTH RIVER)
Raritan River at Queens Bridge, at Bound Brook (CSVP) ....cvvviireeeiiiieiiieeereeee e e e 01403300
Bound Brook at Route 28, at MiddIESEX (CMS) ...ccuviiiiiiiiiiiieeriiie ettt 01403385
Bound Brook at MiddIESEX (CSVP) .eeeuereeiuieeiiiiieeiiieesteee e sttee ettt e e sttt et ee s antee e sne e e e snee e e sbeeesaneeeenneeas 01403900

South River:
Matchaponix Brook:
Manalapan Brook at Federal Road, near Manalapan (CMSWVP) .......cccceevieeeiniieenieeennenn 01405340
(WMA -12 - RARITAN BAY & TRIBUTARIES)
WHALE POND BROOK BASIN

Whale Pond Brook at Larchwood Avenue, at Oakhurst (CMSVP)........eeviieeiiiieeiiiee e 01407617

SHARK RIVER BASIN

Jumping Brook near Neptune City (CMSWH) .......ooiiiiiiiiiiie e 01407760

HANNABRAND BROOK BASIN

Hannabrand Brook at Old Mill Road, near Spring Lake Heights (CMSVP)......cccevvirieeriiiiiiieeenieeeseee e 01407806

MANASQUAN RIVER BASIN

Manasquan River at SQUaNKUM (CMSWH) ......cooiiiiiiiiiiiiiie et 01408000
Mingamahone Brook near Earle (CMS) ......cuuviiiiiiiiiiiie ettt e e 01408009

(WMA 13 - ATLANTIC OCEAN & TRIBUTARIES - MANASQUAN RIVER, METEDECONK RIVER,
TOMS RIVER, BARNEGAT BAY, FORKED RIVER)
METEDECONK RIVER BASIN

North Branch Metedeconk River at Lakewood (CIMSW) .......ccciiiuiiieeiiiiiiieee e eciieee e e seivee e e snneee s 01408100

TOMS RIVER BASIN

Toms RIiVer at WhiIteSVille (CMSVP)...c..veiieieiiiiiee ettt e e sennees 01408300

Toms River near Toms RIVET (CIMSWR) ....ciiiiiiiiiiie ettt e st ee e e e sttt e e e s st e e e e e s enrraeeeseaans 01408500
Jakes Branch at Dover Road, near Double Trouble (CMSVP) ......oeeiviiiiiiiiiiecce e 01408702

CEDAR CREEK BASIN

Cedar Creek at Cedar CreSt (CIMIS) ....uuuuiieei e e e e iitiieee e e s it e e e e s e st et e e e s e st e e e e s s sabe e e e e s stbaeeeessnsabreeesaasneees 01408830

(WMA 14 - ATLANTIC OCEAN & TRIBUTARIES - TUCKERTON CREEK, LITTLE EGG HARBOR)
MULLICA RIVER BASIN

Mullica River at outlet of Atsion Lake, at AtSION (CMS)......eeiiriiiiieiiiie et 01409387
Mullica River at Constable Bridge, near BatSto (CSVP)......uuiiureeiruieiiiiee ettt seee e 0140940050
Blue Anchor Brook At EIM (CMS) ...ueiieiiiiiiee ettt e et e e e e s nrae e e e e 0140940950
Hammonton Creek at WeSCOAtVIlle (CSW)........c.ueeiiirieiiieiiee et 01409416
Skit Branch near Hampton Gate (CMSVP) ......ueeeiuiieiiiieaiiiieesiieee st eaiteesstee e sbee e s seeeesnreee s 01409435
Batsto River at BatSto (CMSWH) ........ooiiiiiiiiec et 01409500
Wading River:
West Branch Wading River at Maxwell (CMS) ......coiiiiiiiiiei it 01409815
Bass River:
East Branch Bass River near New Gretna (CMSWH)........coiiieeiiiiieieee e 01410150

(WMA 15 - ATLANTIC OCEAN & TRIBUTARIES - GREAT EGG HARBOR RIVER)
GREAT EGG HARBOR RIVER BASIN
Great Egg Harbor River:

Hospitality Branch at Blue Bell Road, near CecCil (CMS).......cccuuriiriiiiiiiieeie e 01411035
Great Egg Harbor River at WeymMOULh (CSW) .....c.ooiuiiiiii ittt 01411110
Babcock Creek near Mays Landing (CS)....cuuveeeeiiiirieieei it e s seitee e e e e este e e e e e st e e e e s satbe e e e e s ennreeaa s 01411196

TUCKAHOE RIVER BASIN
Tuckahoe River near EStell MANOT (CSVP) ... i ureeiiie ittt eeseneees 01411290

199
202
205
207

209
211

214
217
219

221
224
226
229

233
235

239

242

245

248

251
254

256

258
261
264

267

269
271
274
276
278
281

284

286

289
291
293

295



WATER-QUALITY STATIONS, IN DOWNSTREAM ORDER, FOR WHICH
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Tuckahoe River at Head Of RIVET (CIMSVP) ...iiuuiiiiiiie ittt ettt et e et e st e e e seneeas 01411300
(WMA 16 - DELAWARE BAY (PART OF ZONE 6) & TRIBUTARIES)

FISHING CREEK BASIN

Fishing Creek at RIO Grande (CS) ...uuuieiiiiiiiieiie e ittt e et e et e e e et ae e e e ettt e e e e eaatbae e e e s satbeae e s senreeeas 01411400
DENNIS CREEK BASIN

Dennis Creek:

Dennis Creek Tributary 2 at DENNISVIllE (CSVP).....uvviiiuiieiiiiie ettt 01411427
WEST CREEK BASIN
West Creek near LEESHUIG (CMSVP) ..c..vveeiiiiie ittt ne e s e e e s 01411444

(WMA 17 - DELAWARE BAY (PART OF ZONE 6) & TRIBUTARIES)
MAURICE RIVER BASIN
Maurice River:

Still Run at Little Mill Road, near Clayton (CMSVP).......cuuviereerirrieiiiie e sreessreeessneeessnree e 01411452
Scotland Run:
Indian Branch near Malaga (CMS) ....ueiiiiiiciiiieee e e e e e 01411466
Maurice River at NOrma (CMSWH) .......iiiiiiieiieeie e e e e s e 01411500
Buckshutem Creek:
Gravelly Run at Laurel Lake (CMSVP) .....veieiiiieiiiee ettt e e 01411955
COHANSEY RIVER BASIN
CohanSeY RIVETN @t SEEIY (CMSW) .. ...eieiiiei it ee sttt e et e e e e et e e e e e et ee e e e anneeeeaeeannstseaeeessnsaeeeaeeeannnens 01412800
Barrett Run at Bridgeton (CIMSVP) ...ccouuieiiiieeiiie ettt ettt et e et e e s e e saaeaesnneeas 01413013

(WMA 1 - UPPER DELAWARE (ZONE 1C, ZONE 1D, AND THE UPPER PART OF ZONE 1E) & TRIBUTARIES)

DELAWARE RIVER BASIN

Delaware RIiVer at MONTAGUE (CIMS) .....ovveieiiieeiiieeeteies ettt e st e e atne e nane e e snneeesnnen e e e 01438500
Flat Brook near FlatbrooKVIllE(CIMS) .......ccoiiuiiiiie ettt et e s e ean e e e e e sare e s 01440000
Dunnfield Creek at Dunnfield (CMSWVPN) ......ouiiiiiiiiiie e 01442760

Delaware River at Portland, PA (CIMS) .....cooiiiiieiiiiieiies ettt 01443000
Paulins Kill at Warbasse Junction Road, near Lafayette (CMSVP) .....cocvveirieeiiiieeiiieeesiieesieee e 01443250
Paulins Kill at Blairstown (CMSWH) .........oiiiiiiiiiii et e e et e e raarae e e s 01443500
Pequest River:

Bear Brook at Dark Moon Road, near Johnsonburg (CMSWh).........cceeviiiiiiiiiiciiiieee e, 01445160
HoNEY RUN NEAI HOPE (CMSVP) ...t iutiiiiiiieeiitieestie ettt e ettt e st e e s b e e sate e e snbeeeabbeesnnteessnneeeantaeennne 01445900
Pequest RiVer at BEIVIAEIE (CIMSW)......uuiirieeiiiie ettt e s s nnne e snneees 01446400
Musconetcong River at RIEgeISVIlle (CMIS).....uuii i 01457400

(WMA 11 - UPPER DELAWARE & TRIBUTARIES - LOCKATONG, ALEXAUKEN CREEK, ASSUNPINK CREEK)

Delaware River at RIEQEISVIlE (CMS) ...coveiiiiiiieeie et 01457500
Nishisakawick Creek near FrenChtoOWN (CMS)......ccuviiiiiieiiiiie e 01458570

Delaware River at LUMBErville, PA (CMS) .....uiiiiiiiiiiiiiiiiee ettt ettt st 01461000
Wickecheoke Creek near Sergeantsville (CMSWVP).......coiiieiiiiiiiiiee ittt 01461282

Delaware River at Trenton (CMSWVPL).......cciiiieiiiiieiiieiiree ettt e et e nnneeesnneeesnnene e e 01463500
Assunpink Creek:

Miry Run at Route 533, at Mercerville (CMSW)........ccuiiiiiiiiiie e 01463850
Assunpink Creek at Peace Street, at Trenton (CMSVP).......veeeireieiireerrreeiiiee e 01464020

(WMA 20 - LOWER DELAWARE (UPPER PART OF ZONE 2) & TRIBUTARIES)
Crosswicks Creek:

North Run at COOKSIOWN (CIMSVP).....eeeiriieiirieiiiee sttt 01464380
Crosswicks Creek at Groveville Road, at Groveville (CMSVP).......cccvirrireeiiiieeiie e 01464504
Doctors Creek at AllENTOWN (CMSW) .....uiiiiiiiiiiiiiie ittt st e e e e s e e 01464515
Blacks Creek at Chesterfield (CMSWH) ........ccoiiiiii e 01464527
Little Neshaminy Creek at Valley Road, near Neshaminy, PA (csp) [site not within WMA 20]........ 01464907

(WMA 19 - LOWER DELAWARE (LOWER PART OF ZONE 2 AND UPPER PART OF ZONE 3) & TRIBUTARIES)

Rancocas Creek:
South Branch Rancocas Creek:
Southwest Branch Rancocas Creek:
Little Creek at ChairVille (CMIS) ....ocuueeeiiiee ittt 01465893
North Branch Rancocas Creek:
North Branch Mt. Misery Brook:

Mount Misery Brook at Upton (CIMSVP) ....ccoouueeeiirieiiieesiieeeeieeesseeeessereeesieeeesnees 01466100
Greenwood Branch:
McDonalds Branch in Lebanon State Forest (CMSVP) .....c.coovvvveiiieeeiieeenieeenenes 01466500
Greenwood Branch at New Lisbon (CMS) ......cooviiiiiiiiiiiiie e 01466900
North Branch Rancocas Creek at Iron Works Park, at Mount Holly (cmswh) ................... 01467005

Cooper River at Haddonfield (CIMSW)........oiiiie ittt sttt e et esnnes 01467150
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North Branch Cooper River at KreSSON (CMSWVP)......cceiiiieiiiiieeiiieeeniieeenieeesiieessieeessneeesnieeenns 01467155 413
(WMA 18 - LOWER DELAWARE (LOWER PART OF ZONE 3, ZONE 4, ZONE 5, AND PART OF ZONE 6) & TRIBUTARIES)
Big Timber Creek:

North Branch Big Timber Creek at Glendora (CMSW) ..........cceeiiireiieiee e 01467359 416
Schuylkill River:

French Creek near Phoenixville, PA (csp) [site not within WMA 18].........ccooiviiiiviiiiieeiiieeee 01472157 418
Schuylkill River at Philadelphia, PA (csp) [site not within WMA 18] .......ccccooiiiiviiiiiiiiieniiee e 01474500 421
Mantua Creek:

Edwards Run at JEfferson (CMSVP) ....c.vviiiiiiiieiece et 01475090 424
Raccoon Creek near Swedesboro (CMSWH) ......ccoiuiiiiiiie et 01477120 427
Salem River at WOOASIOWN (CIMS) ...eeiiuiiiiiieie ittt ettt snne e e e s e 01482500 430

Major Run at Sharptown (CIMSVP) ......ccvriieiieiiiieie e 01482530 432



WATER RESOURCES DATA - NEW JERSEY, 2002 [
DISCONTINUED CONTINUOUS WATER-QUALITY STATIONS

The following stations have been discontinued as continuous water-quality stations. Daily records of temperature, specific conduc-
tance, pH, dissolved oxygen or sediment were collected and published for the period of record shown for each station.

Drainage
Station name Station area Type of Period of record
number (mi?) record (water years)
Passaic River at Millington, NJ 01379000 Temp. 1997-98
Passaic River near Chatham, NJ 01379500 100 Sed. 1964-68
Temp. 1967-68
Rockaway River at Longwood Valley, NJ 01379680 Temp. 1997-98
Green Pond Brook at Picatinny Arsenal, NJ 01379773 7.65 Temp., S.C.,,pH,D.O. 1984-86
Green Pond Brook at Wharton, NJ 01379790* 12.6 Temp., S.C.,pH, D.O. 1984-85
Passaic River at Two Bridges, NJ 01382000 361 Temp., 1963-74
S.C., pH, D.O. 1969-74
Wanaque River at Wanaque, NJ 01387000 90.4 Temp. 1964-80
Ramapo River near Mahwah, NJ 01387500 118 Sed. 1964-65
Pompton River near Two Bridges, NJ 01389000 372 Temp., S.C.,, pH, D.O. 1969-74
Passaic River at Little Falls, NJ 01389500 762 Sed. 1964-65
Temp., S.C. 1981-86
Saddle River at Ridgewood, NJ 01390500 Temp. 1997-98
Rahway River at Washington Park, at Springfield, NJ 01394200 Temp. 1997-98
South Branch Raritan River near High Bridge, NJ 01396500 65.3 Temp. 1961-79
S.C. 1969-79
Mulhockaway Creek at Van Syckel, NJ 01396660 Temp. 1997-98
Spruce Run at Clinton, NJ 01396800 41.3 Temp. 1969, 1971-80
South Branch Raritan River at Stanton, NJ 01397000 147 Temp., S.C. 1969-79
Sed. 1960-63
Neshanic River at Reaville, NJ 01398000 Temp. 1997-98
South Branch Rockaway Creek, at Whitehouse, NJ 01399690 13.2 Temp., S.C. 1977-78
Sed. 1977
Rockaway Creek at Whitehouse, NJ 01399700 37.1 Temp., S.C. 1977-78
Raritan River near Manville, NJ 01400510 497 Temp., S.C.,pH, D.O. 1968-74
Baldwins Creek at Baldwin Lake, near Pennington, NJ 01400932 252 Temp. 1963-66
Sed. 1963-69
Stony Brook at Princeton, NJ 01401000 44.5 Temp. 1957-70, 1997-98
Sed. 1960-70
Beden Brook near Rocky Hill, NJ 01401600 Temp. 1997-98
Millstone River near Manville, NJ 01402900 287 Temp., S.C., pH, D.O. 1968-74
Raritan River at Queens Bridge 01403300 Temp. 1997-98
Bound Brook at Middlesex, NJ 01403900 Temp., S.C. 1996-98
Raritan River near South Bound Brook, NJ 01404100 862 Temp., S.C.,, pH, D.O. 1969-77
Manasquan River at Squankum, NJ 01408000 44 Temp., S.C., pH, D.O. 1969-74
Toms River near Toms River, NJ 01408500 123 Temp., 1964-66, 1975-81
S.C. 1975-81
Oyster Creek near Brookville, NJ 01409095 743 Temp., D.O. 1975-76
S.C., pH 1975-77
West Branch Wading River near Jenkins, NJ 01409810 84.1 Temp., S.C. 1978-81
Great Egg Harbor River at Sicklerville, NJ 01410784 Temp., S.C. 1996-98
Great Egg Harbor River trib. at Sicklerville, NJ 01410787 1.64  Sed. 1974-78
Fourmile Branch at New Brooklyn, NJ 01410810 7.74  Sed. 1974-78
Great Egg Harbor River at Folsom, NJ 01411000 571 Temp. 1961-75, 1977-80
S.C. 1969-75, 1977-80
Sed. 1966-70, 1979
Delaware Bay at Ship John Shoal Lighthouse, NJ 01412350 --- Temp. 1970-86
Maurice River at Norma, NJ 01411500 112.0 Temp. 1967-68, 1980-87,
1993-94
S.C. 1980-87, 1993-94
pH 1993-94
Sed. 1965-68

* Unpublished records are available in the files of the District office.



i WATER RESOURCES DATA - NEW JERSEY, 2002
DISCONTINUED CONTINUOUS WATER-QUALITY STATIONS--Continued

Drainage
Station name Station area Type of Period of record
number (mi2) record (water years)
Delaware River at Port Jervis, NY 01434000 Temp. 1957-60, 1973-94
1999-2001
Delaware River near Delaware Water Gap, PA 01440200 3850 Sed. 1964-65, 1972
Delaware River at Dunnfield, NJ 01442750 4150 Temp. 1967-76
Sed. 1966-76
Jordan Creek near Schnecksville, PA 01451800 Temp. 1999, 2001
Delaware and Raritan Canal Feeder at Raven Rock, NJ 01460300 Temp., S.C., Turb. 1998-99
Delaware and Raritan Canal Feeder at Lower Ferry 01460400 Temp., S.C., Turb. 1998-99
Road at Trenton, NJ
Delaware and Raritan Canal Feeder at Port Mercer, NJ 01460440 Temp., S.C., Turb. 1998-99
Delaware and Raritan Canal Feeder at Griggstown, NJ 01460530 Temp., S.C., Turb. 1998-99
Delaware and Raritan Canal Feeder at Ten Mile Lock 01460565 Temp., S.C., Turb. 1998-99
near Manville, NJ
Delaware and Raritan Canal Feeder at New Bruns- 01460600 Temp., S.C., Turb. 1998-99
wick, NJ
Delaware River at Trenton, NJ 01463500 6780 Sed. 1949-82
Delaware River at Marine Terminal, at Trenton, NJ 01464040 6870 Temp., S.C. 1973-76
Crosswicks Creek near Extonville, NJ 01464500 81.5 Temp. 1967-70
Sed. 1965-70
Little Neshaminy Creek at Valley Road, 01464907 Temp. 1999, 2001
near Neshaminy, PA
McDonalds Branch in Lebanon State Forest, NJ 01466500 235 Temp. 1960-92
S.C. 1968-92
pH, D.O. 1984-92
Rancocas Creek at Willingboro, NJ 01467016 315 Temp., S.C,, 1969-74
D.O. 1970-72
pH 1970-74
Cooper River at Haddonfield, NJ 01467150 17.0 Temp. 1968-69
1999-2001
Sed. 1968-69
French Creek near Phoenixville, PA 01472157 Temp. 1999-2001
Schuylkill River at Philadelphia, PA 01474500 S.C. 1999
Temp. 1999-2001
Raccoon Creek near Swedesboro, NJ 01477120 26.9 Temp. 1966-73
1999-2001
Sed. 1966-69

Type of record: Temp. (temperature), S.C. (specific conductance), pH (pH), D.O. (dissolved oxygen), Sed. (sediment).
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INTRODUCTION

The Water Resources Division of the U.S. Geologi-
cal Survey (USGS), in cooperation with Federal, State,
and local agencies, collects a large amount of data per-
taining to the water resources of New Jersey each
water year. These data, accumulated over many water
years, constitute a valuable data base for developing
an improved understanding of the water resources of
the State. To make these data readily available to inter-
ested parties outside the USGS, the data are published
annually in this report series, titled “Water Resources
Data-New Jersey.”

This report series includes records of stage, dis-
charge, and water quality in streams; stage, contents,
and water quality in lakes and reservoirs; and water
levels and water quality in ground-water wells. This vol-
ume contains water-quality records, containing various
chemical analyses from118 continuing-record surface-
water stations. Locations of these stations are shown in
figures 12-14. Additional water-quality data were col-
lected at various sites that are not part of the system-
atic data collection program. Miscellaneous data were
collected at 15 ground-water sites. Locations of these
sites are shown in figures 40 and 41. The data in this
report represent that part of the National Water Infor-
mation System (NWIS) data collected by the USGS
and cooperating Federal, State, and local agencies in
New Jersey.

This series of annual reports for New Jersey began
with the 1961 water year with a report that contained
only data relating to the quantities of surface water. For
the 1964 water year, a similar report was introduced
that contained only data relating to water quality. For
water years 1975 through 1989, the report format was
changed to present, in one volume, data on quantities
of surface water, quality of surface and ground water,
and ground-water levels. Beginning with the 1977
water year, these data were published in two volumes
based on drainage basins. Beginning with the 1990
water year, the format was changed to include all sur-
face-water discharge and surface-water quality records
in Volume 1 and all ground-water level and ground-
water quality records in Volume 2.

Prior to introduction of this series and for several
water years concurrent with it, water-resources data for
New Jersey 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, Part 1B.” For water years 1961 through 1970,
the data were published in two 5-year reports. Data on
chemical quality, temperature, and suspended sedi-
ment for water years 1941 through 1970 were pub-
lished annually under the title “Quality of Surface
Waters of the United States,” and water levels for water
years 1935 through 1974 were published under the title
“Ground-Water Levels in the United States.” The
above-mentioned Water-Supply Papers can be con-
sulted in the libraries of the principal cities of the United
States and can be purchased from U.S. Geological
Survey, Branch of Information Services, Box 25286,

Denver, CO 80225-0286, (303) 202-4610.

Publications similar to this report are produced
annually by the USGS for all States. These reports
have an identification number consisting of the two-let-
ter State abbreviation, the last two digits of the water
year, and the volume number. For example, this volume
is identified as “U.S. Geological Survey Water-Data
Report NJ-02-3.” For archiving and general distribution
purposes, the reports for water years 1971 through
1974 also are identified as water-data reports. Water-
data reports are available for purchase in paper copy or
in microfiche from the National Technical Information
Service, U.S. Department of Commerce, Springfield,
VA 22161.

Additional information, including current prices, for
ordering specific reports can be obtained from the Dis-
trict Chief, USGS, New Jersey District, at the address
given on the back of the title page of this report or by
telephone ((609) 771-3900).

COOPERATION

The U.S. Geological Survey and agencies of the
State of New Jersey have had joint-funding agree-
ments for the collection of water-resource records
since 1921. Organizations that assisted in collecting
the data in this report through joint-funding agreements
with the USGS are--

New Jersey Department of Environmental Protection,
Bradley M. Campbell, Commissioner

North Jersey District Water Supply Commission,
Michael Barnes, General Manager

Passaic Valley Water Commission, Joseph A. Bella,
Executive Director

Delaware River Basin Commission, Carol R. Collier,
Executive Director

The New Jersey Department of Environmental
Protection aided in collecting records.

Organizations that supplied data are acknowledged in
station descriptions.
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SUMMARY OF HYDROLOGIC CONDITIONS

Surface Water Quality

Yearly Trend of Precipitation, Stream Dis-
charge, and Physical Water-Quality Character-
istics Monitored at Several Index Stations

New Jersey has been experiencing ongoing
drought conditions for more than four years. The 2002
water year (October 2001 to September 2002) with a
total of 33.99 inches of precipitation was the third driest
water year since 1896. Precipitation was below aver-
age for 7 months during the 2002 water year (fig. 1)
(Statewide Monthly Precipitation 1895-2002, Climate
Data, N.J. State Climatologist, Rutgers University;
accessed at http://climate.rutgers.edu/stateclim/ data/
index.html). During four of the seven months, deficits of
precipitation greater than 2.3 inches occurred, and dur-
ing two months, deficits greater than 1.2 inches
occurred. March, April, May, June, and September had
above average precipitation; June had the greatest sur-
plus, 1.2 inches. September 2001 to February 2002
was the driest consecutive 6 months of any 6-month
interval on record (Statewide Monthly Precipitation
1895-2002, Climate Data). Overall, precipitation was
10.73 inches (76 percent) below normal during the
2002 water year. Streamflow was below normal
throughout much of the year. Monthly mean discharge
values for November, February, and March set new
minimum monthly mean values for the period of record
at index stations High Bridge and Folsom (fig.2). Tren-
ton was the only index station that recorded above nor-
mal streamflow at any time during the water year; it
occurred during the months of May and June.

The substantial yearlong precipitation and stream-
flow deficits, and their resultant effects on solute con-
centrations, are evident in the plot of monthly mean
values of specific conductance (SC) at the continuous
water-quality monitoring station on the Delaware River
at Trenton (fig. 3). Ten of the 12 monthly mean values
of SC for the 2002 water year were above long-term
(1968-2001) mean-monthly values. During May and
June, the months of above normal statewide precipita-
tion and streamflow at Trenton, monthly mean SC val-
ues were below the long-term mean-monthly values.
During November and January, two of the months with
the lowest mean discharge values for the water year,
SC values exceeded the highest monthly mean values
for the period of record.

Water year 2002 was the warmest water year on
record with an average ambient temperature of 55.9°F
(13.3°C), 3.8°F (2.1°C) above normal for the State.
The long-term (1895-2001) mean-monthly ambient
temperature values were exceeded every month,
except May (Statewide Monthly Precipitation 1895-
2002, Climate Data). Monthly mean water temperature
values measured at the Delaware River at Trenton fol-
lowed a similar trend. Long-term mean-monthly values
were exceeded every month, except May and June (fig.
4). Additionally, the December monthly mean value
exceeded the maximum for the period of record by
0.6°C. The monthly means for February, April, and

August also were high but did not exceed their respec-
tive monthly maximums.

Dissolved oxygen (DO) concentrations generally
exhibit an inverse relation to water temperature. As
water temperature decreases, oxygen concentration
increases; as water temperature increases, oxygen
concentration decreases. DO, therefore, varies sea-
sonally; yearly maximums occur in winter, and yearly
minimums occur in summer. As expected, the highest
monthly median of daily maximum DO concentrations,
15.1 milligrams per liter (mg/L), occurred in January
when the monthly mean water temperature was at its
lowest, 2.6°C (fig. 5). The lowest monthly median of
daily minimum DO concentrations, 8.8 mg/L, and the
highest monthly mean water temperature, 27.0°C,
occurred in July. No monthly medians of DO minimums
and maximums during water year 2002 exceeded long-
term extremes for the period of record.

Ambient Stream Monitoring Network

The United States Geological Survey (USGS) in
cooperation with the New Jersey Department of Envi-
ronmental Protection (NJDEP), operates the coopera-
tive Ambient Stream Monitoring Network (ASMN),
which is designed to determine statewide water-quality
status and trends, measure water-quality near the
downstream end of each NJDEP Watershed Manage-
ment Area (WMA), define background water quality in
each of the four physiographic provinces of New Jer-
sey, and measure nonpoint source contributions from
major land-use areas and atmospheric deposition. The
ASMN consists of 112 stations located throughout the
20 WMAs. Five stations are located on the Delaware
River main stem—the border between New Jersey and
Pennsylvania—and are excluded from the following
statistical plots of the ASMN data. The remaining 107
stations are segregated into 5 distinct types that
together are used to define the surface-water quality in
the State. Six background stations are located on
reaches of streams that remain relatively unaffected by
human activity in order to develop a baseline water-
quality database. Twenty-three Watershed-Integrator
(WI) stations are located at the farthest downstream
point, not affected by tide, in one of the large drainage
basins in each WMA except two, WMA 9 and 16. The
WI stations provide information on the sum of point and
nonpoint source contributions to surface water quality
within each WMA. Land Use Indicator (LUI) stations
are used to monitor the effects of the dominant land
use in each WMA and provide data on nonpoint source
loading of contaminants to streams. Of the 43 LUI sta-
tions, 15 are designated undeveloped, 9 agriculture, 13
urban, and 6 mixed. Forty statewide-status (SS) sta-
tions, two in each WMA, are chosen randomly to obtain
a statistical basis that can be used to estimate values
of water-quality indicators statewide. In water year
2002, five of the SS stations were co-located at existing
WI or LUI stations; the data from the co-located sta-
tions are included in the statistical plots for the WI and
LUI station categories. Water-column samples were
collected at each station to assess water-quality con-
stituents that can be used as environmental indicators
statewide. In addition to the regularly scheduled sam-
ples, a Watershed Reconnaissance study is devised
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annually according to specific project needs. The pur-
pose of the Watershed Reconnaissance study in water
year 2002 was to assess week-long diurnal physical
measurements and constituent concentrations at three
network stations located in the Passaic River basin.
This is discussed further in Ambient Stream Monitoring
Network Reconnaissance Study.

Distribution of Selected Constituents in Fil-
tered and Unfiltered Surface Water from Sta-
tions in the ASMN

Physical characteristics and concentrations of total
and filtered nutrients, filtered common ions, filtered
organic carbon, and biochemical oxygen demand were
determined in samples from 112 stations in the ASMN.
Samples were collected at each station four times a
year during the periods November to December, Feb-
ruary to March, May to June, and August to Septem-
ber; however, two stations were not sampled during the
August to September period as a result of drought con-
ditions and construction. The analyzing laboratory
used two different methods and reporting conventions
for establishing the minimum concentration above
which a quantitative measurement could be made.
These reporting conventions were minimum reporting
level (MRL) and laboratory reporting level (LRL). LRL
was computed as twice the long-term method detection
level (LT-MDL). Values reported by the analyzing labo-
ratory as less than the MRL or LRL were included in
each distribution but were reported as a value equal to
one-half the MRL or the LT-MDL, respectively. Esti-
mated values, which were determined to be greater
than the LT-MDL but less than the LRL, were included.
The estimated values are marked with an “E” in the
water-quality tables. Refer to “Definition of Terms” in
the “Introduction” for further explanation of these
reporting conventions.

The record average ambient temperature for water
year 2002 did not significantly affect median water tem-
peratures when compared to those of previous water
years. The median water temperatures for all the sta-
tion types were within 3.25°C of each other (fig. 6). The
remaining plots in figure 6 illustrate the relation
between land use and water quality. Streams that drain
urban areas seem to be negatively affected by waste-
water discharges. In contrast, streams that drain back-
ground and undeveloped areas seemingly are not
affected. The amount of dissolved and suspended
organic matter in streams affect the concentrations of
dissolved oxygen (DO), biochemical oxygen demand
(BOD), and turbidity. Available DO is consumed during
the biodegradation of organic matter; BOD is a mea-
surement of this consumption. The lowest median DO
concentration, 64.5 percent of saturation, the highest
median BOD, 1.45 mg/L, and the highest median tur-
bidity, 6.5 NTU, occurred at urban LUI stations. The
highest median DO concentration, 95.5 percent of sat-
uration, the lowest median BOD, 0.75 mg/L, and the
lowest median turbidity, 1.1 NTU, occurred at back-
ground, undeveloped LUI, and background stations,
respectively. Streams that are affected by wastewater
discharges also are likely to have high levels of total
dissolved solids (TDS); samples from urban LUI, WI,
and agriculture LUI stations had the highest median

concentrations of TDS, 278 mg/L, 196 mg/L, and 157
mg/L, respectively. The minimum median TDS concen-
trations occurred at background stations with 30 mg/L,
followed by undeveloped LUI stations with 51 mg/L.
Stream concentrations of TDS also are affected by
streamflow. Concentrations of TDS greater than 500
mg/L occurred only at statewide status stations during
November 2001 and February 2002, the severest part
of the drought. The high levels of TDS at those particu-
lar stations were likely the result of solute concentration
from extremely low streamflow.

Nutrients in streams are generally from anthropo-
genic sources. Nutrients are likely the result of runoff
that contains chemical fertilizer and animal waste, and
of discharge of municipal sewage. Nutrient enrichment
subsequently causes an increase in phytoplankton,
free floating algae, in streams. The presence of chloro-
phyll a, contained in phytoplankton, is therefore an indi-
cator of nutrient enrichment. As expected, median
concentrations of ammonia, nitrite plus nitrate, phos-
phorus, and chlorophyll a are higher in samples from
mixed LUI, urban LUI, agriculture LUI, and integrator
station types (fig. 6). In contrast, median concentra-
tions are lower in samples from background and unde-
veloped LUI station types. Dissolved organic carbon
(DOC) is a heterogeneous mixture of many organic
materials, mostly high molecular weight organic acids
that result from the oxidation of organic matter. Organic
matter can originate from anthropogenic or natural
sources. Eutrophic urban streams have been found to
have high levels of organic carbon caused by nutrient
enrichment. The highest single value and median con-
centration of organic carbon occurred in samples from
urban LUI stations. The highest single value was deter-
mined in a sample from a small urban stream that was
stagnant until runoff from rainfall occurred the night
prior to sampling. The water, both filtered and unfil-
tered, was reported as black in color. The lowest
median concentration of DOC occurred in samples
from background stations. Undeveloped LUI stations
might be expected to have a low median concentration,
but in fact, it is fairly high. Some undeveloped LUI sta-
tions were located on streams drain low relief cedar
wetlands in the Coastal Plain physiographic province
where the water has sufficient residence time to extract
organic carbon compounds from decaying plant mate-
rial.

Distribution, Detection Frequency, and Con-
centration of Selected Whole-Water Recover-
able Trace Elements, Volatile Organic
Compounds, and Filtered Pesticides in Sam-
ples from 46 Stations in the ASMN

Samples for analysis of trace elements, volatile
organic compounds (VOCs), and pesticides were col-
lected during the period when the constituents were
most likely to have been detected, during August and
September, February and March, and May and June,
respectively. For ease of discussion, only those constit-
uents detected in one or more samples are shown in
the figures or tables on pages 10 through 13. A
detected constituent is one whose value is reported to
be greater than or equal to the laboratory MRL or LRL.
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Figure 1. Monthly mean precipitation for water year 2002 and mean-monthly
precipitation for 1895-2001. [Mean-monthly and monthly mean precipitation are spatially
weighted averages of several dozen stations throughout the State]
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01463500 Delaware River at Trenton, NJ
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UNSHADED AREA--Indicates range between highest and lowest mean discharge recorded for
the month, prior to 2002 water year

BROKEN LINE--Indicates normal discharge (median of the monthly means) for the standard
reference period, 1971-2000

SOLID LINE--Indicates observed monthly mean discharge for the 2002 water year

Figure 2. Monthly mean discharge at index gaging stations, water year 2002.



WATER RESOURCES DATA - NEW JERSEY, 2002

300

/
/
/
/
\
\
|
|
v
//
\
\
\
\
\

—
—_
- —~—

—
o
o

SPECIFIC CONDUCTANCE,
IN MICROSIEMENS PER

CENTIMETER AT 25 DEGREES
CELSIUS
/
/
/
\
\
\ \

0
OCT. NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE JuLy AUG. SEPT.
EXPLANATION
UNSHADED AREA--Indicates the range between the highest monthly mean
values and the lowest monthly mean
values, water years 1968-2001.

SOLID LINE--Indicates the monthly mean values for water year 2002.

BROKEN LINE--Indicates the mean-monthly values for water years 1968-2001.

Figure 3. Monthly mean specific conductance at Delaware River at Trenton, New Jersey,
water year 2002.
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values, water years 1968-2001.

SOLID LINE--Indicates the monthly mean values for water year 2002.

BROKEN LINE--Indicates the mean-monthly values for water years 1968-2001.

Figure 4. Monthly mean water temperature at Delaware River at Trenton, New Jersey,
water year 2002.
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Figure 5. Monthly medians of daily maximum and minimum dissolved oxygen
concentrations at Delaware River at Trenton, New Jersey, water year 2002.
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Figure 6. Distribution of physical characteristics of, and constituent concentrations in, samples
from 112 stations in the Ambient Stream Monitoring Network, water year 2002. [“Less-than” values
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Figure 6. Distribution of physical characteristics of, and constituent concentrations in, samples
from 112 stations in the Ambient Stream Monitoring Network, water year 2002--continued.
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Figure 7. Concentration and detection frequency of whole-water-recoverable trace elements
detected in samples from 46 stations in the Ambient Stream Monitoring Network, water year
2002. [Two of the status stations are colocated at other station types; data were included in both distributions.
Constituents whose values were reported by the laboratory as less than the MRL or LRL are considered to be

not detected]
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Figure 7. Concentration and detection frequency of whole-water-recoverable trace elements
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Figure 8. Concentration and detection frequency of volatile organic compounds detected in
samples from 46 stations in the Ambient Stream Monitoring Network, water year 2002. [Constitu-
ents whose values were reported by the laboratory as less than the MRL or LRL are considered to be not detected]

Table 1. Concentration of volatile organic compounds detected only
once in samples from 46 stations in the Ambient Stream Monitoring
Network, water year 2002.

[SS, statewide status]

CONCENTRATION STATION TYPE
(micrograms per liter)

CONSTITUENT

1,1-DICHLOROETHANE 0.6 SS
1,2-DICHLOROETHANE 0.2 SS
ORTHO DICHLOROBENZENE 0.2 SS
CHLOROBENZENE 1.5 SS
DIISOPROPYLETHER 0.5 SS
ETHYL ETHER 0.3 SS
ETHYLBENZENE 0.1 SS
META+PARA XYLENE 0.3 SS
ORTHO XYLENE 0.1 SS
VINYL CHLORIDE 3.0 SS
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Table 2. Detection frequency of selected pesticides in
filtered samples from 46 stations in the Ambient
Stream Monitoring Network, water year 2002.

[All values are estimated due to poor recovery or poor
precision]

CONSTITUENT STATEWIDE BACKGROUND
STATUS
ALPHA BHC 10of 40 0 of 6
BENFLURALIN 2 0f 40 0of 6
CARBARYL 19 of 40 10of6
DEETHYLATRAZINE 31 of 40 3of 6
METHYLAZINPHOS 3 of 40 0of 6
TEBUTHIURON 3 of 40 0 of 6
TERBACIL 30f 40 0of6
TRIFLURALIN 2 of 40 0of 6

Table 3. Concentration of pesticides detected only
once in filtered samples from 46 stations in the
Ambient Stream Monitoring Network, water year 2002.
[SS, statewide status]
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Figure 9. Concentration and detection frequency of pesticides detected in filtered samples from
46 stations in the Ambient Stream Monitoring Network, water year 2002. [Constituents whose values
were reported by the laboratory as less than the MRL or LRL are considered to be not detected]
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Values reported by the analyzing laboratory as “<” (less
than the MRL or LRL) were considered to be not
detected and were excluded from the plots. Values
reported as “E” (estimated below the LRL) were
included in the plots. Refer to “Definition of Terms” in
the “Introduction” for more information about MRLs and
LRLs.

Samples for the analysis of trace elements were
collected at two background stations to develop a
baseline with which to compare the water quality at
other stations. Forty-four samples were collected from
a random selection of long-term fixed station types.
Every trace element in the USGS National Water Qual-
ity Laboratory schedule was detected in more than one
sample and, therefore, was included in figure 7. Esti-
mated values, concentrations below the LRL line in
each plot, also were included. Barium, iron, manga-
nese, and zinc were detected in 100 percent of the
samples. Chromium and silver had the lowest percent-
ages of detection, 16.7 and 18.7, respectively. In gen-
eral, trace elements were detected more often in
samples from mixed LUI and statewide status stations.
They were detected less often and in smaller concen-
trations in samples from undeveloped LUI and back-
ground stations, which were located on reaches of
streams that remain relatively unaffected by human
activity.

Concentrations of VOCs and pesticides in samples
from background stations were determined to develop
a baseline and from SS stations to provide a general
overview of the water quality statewide and of the aerial
distribution of these compounds. Samples from 6 back-
ground and 40 SS stations were analyzed for 34 VOCs.
Ten compounds were detected in more than one sam-
ple and are presented in figure 8. Ten compounds were
detected only once and are presented in table 1. Refer
to individual station records for tables that list all the
compounds. The most frequently detected VOCs in 46
samples were Methyl tert-butyl ether (MTBE), in 48
percent of samples; chloroform, in 24 percent; and tet-
rachloroethylene, in 11 percent. Chloroform and MTBE
were the only two compounds detected in samples
from background stations. Chloroform is a by-product
of the disinfection of drinking water and wastewater by
chlorination; MTBE is a gasoline additive.

Filtered samples from 6 background and 40 SS
stations were analyzed for 47 pesticides by use of labo-
ratory schedule 2001. Only compounds detected in
one or more samples are included in figure 9 and
tables 2 and 3. Refer to “Laboratory Measurements” in
the “Introduction” for the complete list of those pesti-
cides and the LRL for each compound. Estimated val-
ues, concentrations to the left of the LRL line in each
plot in figure 9, also are included. Pesticides, in low
concentrations, were widely distributed throughout the
State; twenty-four compounds were detected at one or
more SS stations. Six compounds also were detected
at background stations, indicating that atmospheric
deposition is a possible source. Four of the detected
compounds are insecticides—Carbaryl, Chlorpyrifos,
Diazinon, and Malathion. The remaining compounds
are herbicides. The most frequently detected pesti-
cides in 46 samples were Metolachlor, in 83 percent of

samples; Atrazine, in 80 percent; Deethylatrazine (a
degradation product of Atrazine), in 74 percent; and
Prometon, in 50 percent. The six compounds detected
at background stations are commonly used herbicides,
with the exception of carbaryl, which is an insecticide.

Ambient Stream Monitoring Network
Reconnaissance Study

The water year 2002 reconnaissance study docu-
mented the occurrence of base-flow extremes of con-
tinuously monitored water temperature, dissolved
oxygen (DO) concentration, percent of dissolved oxy-
gen saturation, specific conductance, and pH at three
network stations in the Passaic River basin. In situ
multi-constituent sensors, or monitors, recorded the
occurrence and magnitude of diurnal variations that
could not be observed during normal station visits,
which generally took place between the hours of 8 a.m.
and 2 p.m. The monitors were deployed for five 1-week
periods during the summer months. Graphs of hourly
values are included in the individual station records for
Pompton River at Pompton Plains (01388500), Passaic
River at Little Falls (01389500), and Saddle River at
Lodi (01391500) (figs. 19-23, 27-31, and 32-36,
respectively).

The Reconnaissance stations were placed in the
Passaic River basin, the most intensely used river
basin in the State, to better characterize fluctuations of
the characteristics and the relation of the characteris-
tics to surface-water quality during a State-declared
Drought Emergency with modified allowable passing
flows in the basin (William Honachefsky, New Jersey
Department of Environmental Protection, written com-
mun., April 2003). Diurnal variation of DO during days
of base flow and suppression of variation during days
of higher flow were recorded at the three stations.
About 1 inch of rain fell throughout the period June 10
to 14; subsequently, the monitors recorded relatively
stable DO values (+/- 1 mg/L from the daily mean) dur-
ing the period. Stable, low base-flow conditions were
recorded during the first few days of two periods, June
24 to July 1 and July 16 to 23; subsequently, the moni-
tors recorded wide variations (+/- 4 mg/L from the daily
mean) during those times. Significant rainfall in the
middle of the periods resulted in immediate suppres-
sion of diurnal fluctuation, which gradually resumed as
flow returned to near base flow. The causes of diurnal
DO fluctuation are photosynthesis and aerobic respira-
tion. The process of photosynthesis is driven by sun-
light and produces free oxygen, which causes an
increase in DO levels during the day. The process of
algal respiration consumes free oxygen and causes a
decrease in DO levels during the night. High stream-
flow, which carries an increased load of suspended
material, increases turbidity that effectively blocks sun-
light, and interrupts the photosynthetic process.

Ground Water Quality

The USGS, in cooperation with the NJDEP, oper-
ates the Ambient Ground-Water-Quality Network
(AGWAQN), which was designed to monitor the quality
of ground water at or near the water table throughout
the State. Shallow ground water is generally the first
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and most significantly affected part of the ground-water
system, and the quality of this water is directly related
to human activities at the land surface. The AGWQN is
a long-term monitoring network with goals to assess
the status of ground-water quality by examining the
concentrations of various constituents that can be used
as environmental indicators, assess water-quality
trends by examining data collected on a 5-year cycle,
determine the effects of land use on shallow ground-
water quality, identify threats from nonpoint sources of
contamination, and identify emerging or new environ-
mental issues of concern to the public.

The network will consist of 150 shallow ground-
water wells distributed throughout New Jersey within
three land-use types. Sixty wells are, or will be located,
in agricultural areas, 60 in urban/suburban areas, and
30 in undeveloped areas within New Jersey’s five
watershed management regions (WMRs)—the Passaic,
the Raritan, the Upper Delaware, the Lower Delaware,
and the Atlantic Coastal. These five WMRs are further
divided into 20 watershed-management areas (WMAsS).
Every year approximately 30 sites are sampled in one
or several of the five WMRs. The cycle of sampling all
150 wells will be completed every 5 years. Water year
2002 was the fourth year of operation of the first 5-year
cycle of the AGWQN.

Because of the difficulty of locating suitable sites
north of the fall line, only three wells were installed and
sampled during water year 2002 (fig. 10). The first 5-
year cycle, however, will most likely be finished by the
end of water year 2003. Because few samples were
collected, statistical analyses are not presented in this
volume. Selected location, construction, and analytical
data for the three wells are summarized in table 4.
Samples from the wells were analyzed for physical
characteristics, major ions, nutrients, trace elements,
organic constituents, and gross alpha and beta radio-
activity. The records of chemical constituents are in the
section, “Water-Quality at Miscellaneous Ground-
Water Sites.”

SPECIAL NETWORKS AND PROGRAMS

The USGS/New Jersey Department of Environ-
mental Protection (NJDEP) cooperative Ambient
Stream Monitoring Network (ASMN) and Ambient
Ground Water Quality Network (AGWQN) are designed
to meet the expanding need for surface and ground-
water-quality data in the State of New Jersey. The
major objectives of the network are to (1) support the
National Environmental Performance Partnership Sys-
tem agreement (a program set up to control long-term
environmental planning) and the watershed-manage-
ment process; (2) to work synergistically with the
NJDEP Ambient Biomonitoring Network, and atmo-
spheric, ground-water, and coastal water-quality net-
works; (3) determine statewide water-quality status and
trends; (4) measure water-quality near the downstream
end of each Watershed Management Area (WMA); (5)
define background water quality in each of the four
physiographic provinces of New Jersey; (6) measure
nonpoint-source contributions from major landuse
areas, atmospheric deposition, and ground-water; (7)
facilitate response of state and local water-manage-

ment officials to emerging or watershed-specific water-
quality issues.

The surface-water network consists of 112 stations
located in 20 WMA'’s. These stations are segregated
into five distinct types that together are used to define
the surface-water-quality in the State. Background sta-
tions are located on reaches of streams that have
remained relatively unaffected by human activity, to
develop a baseline water-quality data base. Data from
these stations are used in the development of water-
quality standards and initiatives. Watershed Integrator
stations are located at the furthest downstream point
possible in each WMA to provide information on the
combined water-quality effects within each WMA. Land
Use Indicator stations are used to monitor the effects of
the dominant land use in each WMA and provide data
on nonpoint-source loading of contaminants to
streams. Statewide Status stations are chosen ran-
domly each year within the 20 WMA'’s to obtain a statis-
tical basis that can be used to estimate water-quality
indicators statewide. Five stations are located on the
Delaware Main Stem—the border between New Jersey
and Pennsylvania. Watershed Reconnaissance sta-
tions are also selected annually on the basis of specific
project needs, determined by a committee of USGS
and NJDEP personnel.

The surface-water network is sampled in four peri-
ods throughout the water year: November 1 to Decem-
ber 31, February 1 to March 31, May 1 to June 30, and
August 1 to September 30. Samples for analysis for
nutrients, major ions, biochemical-oxygen demand,
and suspended solids are collected for the entire net-
work each sampling period. Samples for the analysis of
water-column volatile organic compounds during Feb-
ruary and March, filtered organic pesticides during May
and June, and whole-water-recoverable trace elements
during August and September are collected at all
Statewide Status and Background stations. Samples
for the analyses of trace elements and polyaromatic
hydrocarbons in streambed sediments are also col-
lected in August and September at 19 Statewide Status
stations and 2 Background stations. [In water year
2002, samples for the analysis of whole-water-recover-
able trace elements were collected at 44 randomly
selected long-term fixed station types and 2 Back-
ground stations. Samples for the analyses of trace ele-
ments and polyaromatic hydrocarbons in streambed
sediments were collected at 20 of the 44 randomly
selected long-term fixed station types and both the
Background stations where whole-water-recoverable
trace metals were collected.] Samples for the analyses
of fecal coliform, E. coli, and enterococcus bacteria
were collected synoptically in May, June, July, and
August.

The Ambient Ground-Water-Quality Network
(AGWAQN) is designed to monitor the water quality of
shallow wells. The quality of water from wells located at
the water table is generally the first and most signifi-
cantly affected part of the ground water system, and
can be directly related to human activity at the land sur-
face. The ground-water network will consist of 150 sites
distributed throughout the State of New Jersey within
three land-use types. Sixty wells are, or will be located,
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in agricultural areas, 60 in urban/suburban areas, and
30 in undeveloped areas. These areas are located
throughout New Jersey’s five Watershed Management
Regions (WMR), which are further divided into 20
watershed-management areas (WMA) (fig. 10). The
Passaic Region encompasses WMAs 3-6; the Lower
Delaware Region, WMAs 17-20; the Raritan Region,
WMAs 7-10; the Upper Delaware Region, WMAs 1, 2,
and 11; and, the Atlantic Coastal Region, WMAs 12-16.
Approximately 30 wells in one or several of the five
WMR are sampled each year. Thus, the entire network
is sampled over a 5-year cycle.

Hydrologic Benchmark Network is a network of 50
sites in small drainage basins around the country
whose purpose is to provide consistent data on the
streamflow representative of undeveloped watersheds
nationwide, and to provide analyses on a continuing
basis to compare and contrast conditions observed in
basins more obviously affected by human activities. At
10 of these sites, water-quality information is being
gathered on major ions and nutrients, primarily to
assess the affects of acid deposition on stream chem-
istry. Additional information on the Hydrologic Bench-
mar/k Program can be found at http://water.usgs.gov/
hbn/.

National Stream-Quality Accounting Network
(NASQAN) monitors the water quality of large rivers
within the Nation’s largest river basins. From 1995
through 1999, a network of approximately 40 stations
were operated in the Mississippi, Columbia, Colorado,
and Rio Grande. For the period 2000 through 2004,
sampling was reduced to a few index stations on the
Colorado and Columbia so that a network of 5 stations
could be implemented on the Yukon River. Samples
are collected with sufficient frequency that the flux of a
wide range of constituents can be estimated. The
objective of NASQAN is to characterize the water qual-
ity of these large rivers by measuring concentration
and mass transport of a wide range of dissolved and
suspended constituents, including nutrients, major
ions, dissolved and sediment-bound heavy metals,
common pesticides, and inorganic and organic forms of
carbon. This information will be used (1) to describe
the long-term trends and changes in concentration and
transport of these constituents; (2) to test findings of
the National Water-Quality Assessment Program
(NAWQA); (3) to characterize processes unique to
large-river systems such as storage and re-mobiliza-
tion 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 determin-
ing global cycles of carbon, nutrients, and other chemi-
cals. Additional information about the NASQAN
Program can be found at http://water.usgs.gov/nasqan/

The National Atmospheric Deposition Program/
National Trends Network (NADP/NTN) provides contin-
uous measurement and assessment of the chemical
constituents in precipitation throughout the United
States. As the lead federal agency, the USGS works
together with over 100 organizations to provide a long-
term, spatial and temporal record of atmospheric depo-
sition generated from a network of 225 precipitation

chemistry monitoring sites. This long-term, nationally
consistent monitoring program, coupled with ecosys-
tem research, provides critical information toward a
national scorecard to evaluate the effectiveness of
ongoing and future regulations 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 all
data from the individual sites, can be found at http://
bgs.usgs.gov/acidrain/.

The National Water-Quality Assessment (NAWQA)
Program of the U.S. Geological Survey is a long-term
program with goals to describe the status and trends of
water-quality conditions for a large, representative part
of the Nation’s ground- and surface-water resources;
provide an improved understanding of the primary nat-
ural and human factors affecting these observed condi-
tions and trends; and provide information that supports
development and evaluation of management, regula-
tory, and monitoring decisions by other agencies.

Assessment activities are being conducted in 59
study units (major watersheds and aquifer systems)
that represent a wide range of environmental settings
nationwide and that account for a large percentage of
the Nation’s water use. A wide array of chemical con-
stituents will be measured in ground water, surface
water, streambed sediments, and fish tissues. The
coordinated application of comparative hydrologic stud-
ies at a wide range of spatial and temporal scales will
provide information for decision making by water-
resources managers and a foundation for aggregation
and comparison of findings to address water-quality
issues of regional and national interest.

NAWQA study units are divided into three groups
that are studied intensively on a rotational basis. Two
NAWAQA studies are currently run out of the New Jer-
sey District of the USGS. The Long Island-New Jersey
Coastal Plain (LINJ) study unit conducted intensive
sampling from 1996 through 1998 and is currently in a
low-intensity phase. The LINJ study unit is slated to
resume intensive sampling starting in 2006. The Dela-
ware River Basin (DELR) study unit conducted inten-
sive sampling from 1999 through 2001, and is currently
in a low-intensity phase. The DELR is scheduled to
resume intensive sampling in 2009.

Communication and coordination between USGS
personnel and other local, State, and federal interests
are critical components of the NAWQA Program. Each
study unit has a local liaison committee consisting of
representatives from key federal, State, and local water
resources agencies, Indian nations, and universities in
the study unit. Liaison committees typically meet semi-
annually to discuss their information needs, monitoring
plans and progress, desired information products, and
opportunities to collaborate efforts among the agen-
cies. Additional information about the NAWQA Pro-
gram is available through the world wide web at http://
water.usgs.gov/nawqa/

Long Island-New Jersey Coastal Plain (LINJ)
NAWQA fixed stations published in this report (fig.13)
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are: Raritan River at Queens Bridge, at Bound Brook,
NJ (01403300) and Bound Brook at Middlesex, NJ
(01403900). The location of ground-water sites that are
sampled as part of the low-intensity-phase of the LINJ-
NAWQA study are shown in figure 41. Ground-water
data collected for the LINJ-NAWQA study are pub-
lished in this report in the section titled “Water Quality
at Miscellaneous Ground-Water Sites.”

Delaware River Basin (DELR) NAWQA fixed sta-
tions published in this report (fig.14) are: Delaware
River at Trenton, NJ (01463500); Little Neshaminy
Creek at Valley Rd. near Neshaminy, PA (01464907);
French Creek near Phoenixville, PA (01472157); and
Schuylkill River at Philadelphia, PA (01474500).

EXPLANATION OF THE RECORDS

The water-quality records published in this report
are for the 2002 water year that began October 1,
2001, and ended September 30, 2002. A calendar of
the water year is provided on the inside of the front
cover. The records contain surface-water and ground-
water-quality data. The locations of the stations where
the data were collected are shown in figures 12-14, and
40-41. The following sections of the introductory text
are presented to provide users with a more detailed
explanation of how the hydrologic data published in this
report were collected, analyzed, computed, and
arranged for presentation.

Station Identification Numbers

Each data station in this report is assigned a
unique identification number. This number is unique in
that it applies specifically to a given station and to no
other. The number usually is assigned when a station
is first established and is retained for that station indefi-
nitely. The systems used by the U.S. Geological Survey
to assign identification numbers for surface-water sta-
tions and for ground-water well sites differ, but both are
based on geographic location. Generally the “down-
stream order” system is used for regular surface-water
stations and the “latitude-longitude” system is used for
wells.

Downstream Order System

Since October 1, 1950, the order of listing hydro-
logic-station records in Survey reports is in a down-
stream direction along the main stream. All stations on
a tributary entering upstream from a mainstream sta-
tion are listed before that station. A station on a tribu-
tary that enters between two mainstream stations is
listed between them. A similar order is followed in list-
ing stations on first rank, second rank, and other ranks
of tributaries. The rank of any tributary with respect to
the stream to which it is immediately tributary is indi-
cated by an indention in the “List of Stations” in the
front of this report. Each indention represents one rank.
This downstream order and system of indention shows
which stations are on tributaries between any two sta-
tions and the rank of the tributary on which each station
is situated.

The station-identification number is assigned
according to downstream order. In assigning station
numbers, no distinction is made between partial-record
stations and other stations; therefore, the station num-
ber for a partial-record station indicates downstream-
order position in a list made up of both types of sta-
tions. Gaps are left in the series of numbers to allow for
new stations that may be established; hence, the num-
bers are not consecutive. The complete eight-digit
number for each station, such as 01396500, which
appears just to the left of the station name, includes the
two-digit Part number “01” plus the 6-digit downstream-
order number “396500”. The Part number designates
the major drainage basin; for example, Part “01” covers
the North Atlantic slope basins. In some areas where
all 8-digit numbers are used up, 10-digit station num-
bers are assigned between the 8-digit numbers.

Latitude-Longitude System

The identification numbers for wells and miscella-
neous surface-water sites are assigned according to
the grid system of latitude and longitude (fig. 11). The
number consists of 15 digits. The first six digits denote
the degrees, minutes, and seconds of latitude, the next
seven digits denote degrees, minutes, and seconds of
longitude, and the last two digits (assigned sequen-
tially) identify the wells or other sites within a 1-second
grid. This site-identification number, once assigned, is
a pure number and has no locational significance. In
the rare instance where the initial determination of lati-
tude and longitude are found to be in error, the station
will retain its initial identification number; however, its
true latitude and longitude will be listed in the LOCA-
TION paragraph of the station description.

40°42'15"

Coordinates for well C
(404214074193701)

o

40°42'13" °

/

38"

Coordinates for wells A
(404213074193701) and
B (404213074193702)

Coordinates for wells D
(404213074193801) and
E (404213074193802)

74°19'39"
74°19'37"

Figure 11.--System for numbering wells and mis-
cellaneous sites (latitude and longitude)

Water Quality Records

Records of surface-water quality ordinarily are
obtained at or near stream-gaging stations because
interpretation of records of surface-water quality nearly
always requires corresponding discharge data.
Records of surface-water quality in this report may
involve a variety of types of data and measurement fre-
quencies. Locations of stations for which records on
the quality of surface water appear in this report are
shown in figures 12-14.
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Classification of Records

Water-quality data for surface-water sites are
grouped into one of three classifications. A continuing-
record station is a site where data are collected on a
regularly scheduled basis. Frequency may be one or
more times daily, weekly, monthly, or quarterly. A par-
tial-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 quar-
terly. A miscellaneous sampling site is a location other
than a continuing or partial-record station where ran-
dom samples are collected to give better areal cover-
age to define water-quality conditions in the river basin.

A careful distinction needs to be made between
“continuing records”, as used in this report, and “con-
tinuous recordings,” which refers to a continuous graph
or a series of discrete values logged at short intervals
by electronic data loggers. Some records of water qual-
ity, 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.

Arrangement of Records

Water-quality records from continuing-record and
continuous-recording stations are listed in downstream
order immediately after the “Introduction.” Water-quality
records from miscellaneous surface-water and ground-
water sites are listed immediately after the continuing-
record stations.

On-site Measurements and Sample Collection

Water-quality data must represent the in-situ qual-
ity of the water. To assure this, certain measurements,
such as water temperature, pH, and dissolved oxygen,
must be made on-site when the samples are collected.
In addition, specific procedures must be used in col-
lecting, treating, and shipping the samples to the labo-
ratory. Procedures for on site measurements and for
collecting, treating, and shipping samples are given in
publications on “Techniques of Water-Resources Inves-
tigations,” Book 1, Chap. D2; Book 3, Chap. C2; Book
5, Chap. A1, A3, and A4; Book 9, Chap. A1-A9. These
references are listed under “PUBLICATIONS ON
TECHNIQUES OF WATER-RESOURCES INVESTI-
GATIONS” section of this report. These methods are
consistent with ASTM standards and generally follow
ISO standards.

In streams, concentrations of various constituents
may vary within the cross section depending on vari-
ables such as flow rate, the sources of the constituents,
and mixing. Generally, constituents in solid phases are
more variable in the cross section than are dissolved
constituents. In many cases, samples must integrate
several parts of the stream cross section to be repre-
sentative, especially if loads will be calculated. One
sample may be representative of the cross section
when the distribution of constituents is homogeneous.
All samples are obtained from multiple verticals.

Chemical-quality data published in this report are

considered to be the most representative values avail-
able for the stations listed. In some instances, apparent
inconsistencies may exist in the data. For example, the
orthophosphate-phosphorus concentration may
exceed total phosphorus concentration. However, the
difference in the inconsistent values normally is smaller
than the precision of the analytical techniques. Incon-
sistencies between pH and carbonate and bicarbonate
concentrations are commonly caused by intake or loss
of carbon dioxide by the sample before it can be ana-
lyzed.

For chemical-quality stations equipped with contin-
uous water-quality monitors, the records consist of
daily maximum, minimum, and mean values for each
constituent measured and are based upon hourly
recordings beginning at 0100 hours and ending at 2400
hours for the day of record. More detailed records
(hourly values) may be obtained from the U.S. Geologi-
cal Survey, New Jersey District Office whose address
is given on the back of the title page of this report.

Continuous-record water-quality data for periods
for which the difference between the sensor’s response
and a known value did not exceed recalibration criteria
were considered to be reliable and were not adjusted.
Differences between sensor responses documented
during cleaning or verification of sensor calibration that
exceeded the criteria listed below (recalibration criteria)
indicated the need for sensor recalibration and adjust-
ment of the recorded data for the period between
inspections.

Water Temperature +0.2 °C
Specific Conductance greater of £5 uS/cm or 3%
0.3 units

p
Dissolved Oxygen
Turbidity

greaterof £0.3 mg/L or5%
greater of +2 NTU or 5%

Continuous-record water-quality data for periods
for which the differences between the sensor’s
response and a known value exceeded the criteria
listed below (deletion criteria) were considered to be
unreliable and were not published.

Water Temperature +1.5°C

Specific Conductance +25 %

pH +1.5 units

Dissolved Oxygen greater of +1.5 mg/L or
25%

Turbidity 125 %

Water Temperature

Water temperatures are measured at most of the
water-quality stations. In addition, water temperatures
are taken at time of discharge measurements for water-
discharge stations. Large streams have a small diurnal
temperature change; shallow streams may have a daily
range of several degrees and may follow closely the
changes in 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
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day are published. Water temperatures measured at
the time of water-discharge measurements are on file
in the New Jersey District Office.

Sediment

Suspended-sediment concentrations are deter-
mined from samples collected by using depth-integrat-
ing samplers. Samples usually are obtained at several
verticals in the cross section, or a single sample may
be obtained at a fixed point and a coefficient applied to
determine the mean concentration in the cross sec-
tions.

At other stations, suspended-sediment samples
were collected periodically at many verticals in the
stream cross section. Although data collected periodi-
cally may represent conditions only at the time of
observations, such data are useful in establishing sea-
sonal relations between quality and streamflow and in
predicting long-term sediment-discharge characteris-
tics 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.

Laboratory Measurements

Samples for biochemical-oxygen demand, fecal
coliform, E. coli, enterococcus bacteria, hexavalent
chromium, total suspended solids in surface water,
kjeldahl nitrogen in bottom material, and total phospho-
rus in bottom material are analyzed at the New Jersey
Department of Health and Senior Services, Public
Health and Environmental Laboratories, Environmental
and Chemical Laboratory Services. Chlorophyll A sam-
ples are analyzed by the New Jersey Department of
Environmental Protection, Bureau of Freshwater and
Biological Monitoring Laboratory. Samples for nutrients
are analyzed at the New Jersey Department of Health
or at the U.S. Geological Survey National Water-Qual-
ity Laboratory (NWQL) in Denver, Colorado. Sediment
samples--parameter codes, 80154, 80157, and 80164-
-are analyzed in the U.S. Geological Survey Laborato-
ries in lowa City, lowa. Replicate samples for the
ASMN were analyzed by the U.S. Environmental Pro-
tection Agency, Region I, Division of Environmental
Science and Assessment. All other samples are ana-
lyzed in the U.S. Geological Survey laboratory in Den-
ver, Colorado. Methods used in analyzing sediment
samples and computing sediment records are given in
TWRI, Book 5, Chap. C1. Methods used by the U.S.
Geological Survey laboratory are given in TWRI, Book
1, Chap. D2; Book 3, Chap. C2; Book 5, Chap. A1, A3,
A4, and A5. These methods are consistent with ASTM
standards and generally follow ISO standards.

Analyses of pesticides in surface-water and
ground-water samples (schedule 2001)

Selected water samples from ASMN, AGWQN,
and NAWQA study sites were analyzed for pesticides
by use of NWQL schedule 2001. This table lists the

pesticides on the schedule, the unit of measure (micro-
grams per liter, ug/L), the U.S. Geological Survey
National Water Information System parameter code,
and the reporting level. Only pesticides measured at
or above the minimum reporting level for one or
more samples are listed in the water-quality tables.

SCHEDULE DESCRIPTION.--Pesticides in filtered
water extracted on C-18 Solid Phase
Extraction (SPE) cartridge and analyzed by
Gas Chromatography/Mass Spectrometry
(GC/MS).

SAMPLE REQUIREMENTS.--1 liter of water filtered
through 0.7-micron glass-fiber depth filter,
chilled at 4°C (packed in ice).

CONTAINER REQUIREMENTS.--1 liter baked amber
glass bottle (GCC) from NWQL.

PCODE.--The USGS/EPA parameter code.

COMMON NAME.--Common or trade name(s) for
constituent

LRL.--Laboratory reporting level

LRL

PCode Common Name (ug/L)
82660 2,6-Diethylaniline 0.006
49260 Acetochlor 0.006
46342  Alachlor 0.0045
34253 alpha-HCH 0.0046
39632 Atrazine 0.007
82686  Azinphos-methyl 0.05
82673 Benfluralin 0.010
04028 Butylate 0.002
82680 Carbaryl 0.041
82674  Carbofuran 0.020
38933  Chlorpyrifos 0.005
82687 cis-Permethrin 0.006
04041 Cyanazine 0.018
82682 Dacthal 0.0030
04040 Deethylatrazine 0.006
39572 Diazinon 0.005
39381 Dieldrin 0.0048
82677 Disulfoton 0.021
82668 EPTC 0.0020
82663 Ethalfluralin 0.009
82672  Ethoprophos 0.005
04095 Fonofos 0.0027
39341 Lindane 0.0040
82666 Linuron 0.035
39532 Malathion 0.027
39415  Metolachlor 0.013
82630 Metribuzin 0.006
82671 Molinate 0.0016
82684 Napropamide 0.007
34653 p,p’-DDE 0.0025
39542  Parathion 0.010
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LRL
PCode Common Name (ug/L)
82667 Parathion-methyl 0.006
82669 Pebulate 0.0041
82683 Pendimethalin 0.022
82664 Phorate 0.011
04037 Prometon 0.015
04024  Propachlor 0.010
82679  Propanil 0.011
82685 Propargite 0.023
82676 Propyzamide 0.0041
04035 Simazine 0.005
82670 Tebuthiuron 0.016
82665 Terbacil 0.034
82675 Terbufos 0.017
82681  Thiobencarb 0.0048
82678 Tri-allate 0.0023
82661  Trifluralin 0.009

Analyses of volatile organic compounds in
surface-water and ground-water samples
(schedule 2020/2021)

Selected samples from NAWQA study sites were
analyzed for volatile organic compounds (VOCs) by
use of NWQL schedules 2020/2021. The NWQL cre-
ated this schedule to provide a method for accurate
determination of VOCs in water in the nanogram per
liter range. The method described in USGS Open-File
Report 97-829 (Connor and others) is similar to USEPA
method 524-2 (Mund, 1995) and the method described
by Rose and Schroeder (1995). Minor improvements to
instrument operating conditions include the following:
additional compounds, quantitation ions that are differ-
ent from those recommended in USEPA Method 524.2
because of interferences from the additional com-
pounds, and a data reporting strategy for measuring
detected compounds extrapolated at less than the low-
est calibration standard or measured at less than the
reporting limit. The laboratory reporting limit (LRL) is
introduced as a statistically defined reporting limit
designed to limit false positives and false negatives to
less than 1 percent.

This table lists the volatile organic compounds on
the schedule, the unit of measure (micrograms per liter
(ug/L), the U.S. Geological Survey National Water
Information System parameter code, the Union of Pure
and Applied Chemistry (IUPAC) compound name, and
the National Water Quality Laboratory compound
name. Positive detections measured at less than LRL
but greater than or equal to the long-term method-
detection limit are reported as estimated concentra-
tions (E) to alert the data user to decreased confidence
in accurate quantitation. Values for analytes in the
2020/2021 schedules are preceded by an "E" in the fol-
lowing situations:

1. When the calculated concentration is less than
the lowest calibration standard. The analyte
meets all identification criteria to be positively

identified, but the amount detected is below
where it can be reliably quantified.

2. If a sample is diluted for any reason. The
method reporting level is multiplied by the dilu-
tion factor to obtain the adjusted method
reporting level. Values below the lowest cali-
bration standard, multiplied by the dilution fac-
tor are qualified with an "E". For example, a
value of 0.19 in a 1:2 dilution is reported as
EO.1.

3. If the set spike has recoveries out of the speci-
fied range (60-140%).

4. If the analyte is also detected in the set blank.
If the value in the sample is less than five times
the blank value and greater than the blank
value plus the long term method detection
limit, the value is preceded by an "E" to indi-
cate that the analyte is positively identified but
not positively quantified because the analyte
was also detected in the blank.

Only VOCs measured at or above the minimum
reporting level for one or more samples are listed
in the water-quality tables.

SCHEDULE DESCRIPTION.--The sample water is
actively purged with helium to extract the volatile
organic compounds. The volatile compounds are
trapped onto a sorbent trap, thermally desorbed, sepa-
rated by a megabore gas chromatographic capillary
column, and finally determined by a full scan quadro-
pole mass spectrometer. Compound identification is
confirmed by the gas chromatographic retention time
and by the resultant mass spectrum, typically identified
by three unique ions.

SAMPLE REQUIREMENTS.--Water collected in
vials placed in stainless steel VOC sampler. Hydrochlo-
ric acid is used for preservation. Chilled at 4°C (packed
in ice).

CONTAINER REQUIREMENTS.--40 milliliter
baked amber septum glass vial, from OCALA Quality
Water Service Unit.

PCODE.--The EPA/USGS parameter code
COMPOUND NAME.--IUPAC nomenclature.

LRL.--Laboratory reporting level.

LRL
PCode Compound Name (ug/L)
77041 Carbon disulfide 0.075
34506 1,1,1-Trichloroethane 0.032
34516 1,1,2,2-Tetrachloroethane 0.09
34511 1,1,2-Trichloroethane 0.064
34496 1,1-Dichloroethane 0.035
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LRL LRL

PCode Compound Name (ug/L) PCode Compound Name (ug/L)
34501 1,1-Dichloroethylene 0.044 81593 Methyl acrylonitrile 0.57
77168 1,1-Dichloropropene 0.05 77297 Bromochloromethane 0.07
77443 1,2,3-Trichloropropane 0.16 49991 Methyl acrylate 1.4
77651 1,2-Dibromoethane 0.036 77424 Methyl iodide 0.20
32103 1,2-Dichloroethane 0.13 78032 tert-Butyl methyl ether 0.17
34541 1,2-Dichloropropane 0.029 34413 Bromomethane 0.26
34546 trans-1,2-Dichloroethylene 0.032 34418 Chloromethane 0.17
77170 2,2-Dichloropropane 0.05 34423 Dichloromethane 0.16
73547 trans-1,4-Dichloro-2-butene 0.7 81595 2-Butanone 5.0
77103 2-Hexanone 0.7 78133 4-Methyl-2-pentanone 0.37
81552 Acetone 71 85795 m- and p-Xylene 0.06
34215 Acrylonitrile 1.2 34696 Naphthalene 0.50
77613 1,2,3-Trichlorobenzene 0.27 77275 2-Chlorotoluene 0.026
77221 1,2,3-Trimethylbenzene 0.12 77135 0-Xylene 0.07
34551 1,2,4-Trichlorobenzene 0.07 77356 4-1sopropyl-1-methylbenzene 0.07
77222 1,2,4-Trimethylbenzene 0.056 49999 1,2,3,4-Tetramethylbenzene 0.23
77226 1,3,5-Trimethylbenzene 0.044 77173 1,3-Dichloropropane 0.12
34566 1,3-Dichlorobenzene 0.030 78109 3-Chloropropene 0.07
34571 1,4-Dichlorobenzene 0.050 77128 Styrene 0.042
77223 Isopropylbenzene 0.06 34475 Tetrachloroethylene 0.027
77342 Butylbenzene 0.19 77220 o-Ethyl toluene 0.06
77224 n-Propylbenzene 0.042 77277 4-Chlorotoluene 0.056
34536 1,2-Dichlorobenzene 0.048 34010 Toluene 0.05
77350 sec-Butylbenzene 0.032 34699 trans-1,3-Dichloropropene 0.09
77353 tert-Butylbenzene 0.048 39180 Trichloroethylene 0.038
34030 Benzene 0.021 34488 Trichlorofluoromethane 0.09
81555 Bromobenzene 0.036 39175 Vinyl chloride 0.11
50002 Bromoethene 0.10
32104  Bromoform 0.06 Polyaromatic hydrocarbons in stream bottom
32102  Tetrachloromethane 0.060 material
34301 Chlorobenzene 0.028 Stream bed sediments collected at stations in the
32105  Dibromochloromethane 0.18 Ambient Stream Monitoring Network were analyzed for
34311 Chloroethane 0.12 polyaromatic hydrocarbons during the months of
32106 Chloroform 0.024 August and September. Full parameter names are
77093  cis-1,2-Dichloroethylene 0.038 gfteegs'géf?ﬁ ;‘ﬁg'gtgﬁ'(fr:"’r?e%%%iv'ated parameter names
34704 cis-1,3-Dichloropropene 0.09 )
82625 1,2-Dibromo-3-chloropropane 0.05
30217  Dibromomethane 0.050 PCode Compound Name
32101  Bromodichloromethane 0.048 39519 Total Polychlorinated Byphenyls
34668  Dichlorodifluoromethane 0.18 49429  Acenaphthene
81577  Diisopropyl ether 0.10 49428 Acenaphthylene
77562  1,1,1,2-Tetrachloroethane 0.030 49434 Anthracene
34396  Hexachloroethane 0.19 49436  Benzo(a)anthracene
81576 Diethyl ether 0.17 49458 Benzo(b)fluoranthene
50004  Ethyl tert-butyl ether 0.054 49397 Benzo(k)fluoranthene
50005 tert-Pentyl methyl ether 0.08 49408 Benzo(g,h,i)perylene
34371 Ethylbenzene 0.030 49389 Benzo(a)pyrene
77652  1,1,2-Trichlorotrifluoroethane 0.060 49450  Chrysene
81607  Tetrahydrofuran 2.2 49451 p-Cresol
39702  Hexachlorobutadiene 0.14 49411 4h-Cyclopenta(d,e,f)phenanthrene
50000  1,2,3,5-Tetramethylbenzene 0.20 49461 Dibenzo(a,h)anthracene
73570  Ethyl methacrylate 0.18 49403 1, 2-Dimethylnaphthalene
81597  Methyl methacrylate 0.35 49404 1, 6-Dimethylnaphthalene
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PCode Compound Name
49406 2, 6-Dimethylnaphthalene
49948 2-Ethylnaphthalene
49399 9h-Fluorene
49466 Fluoranthene
49400 Isophorone
49435 2-methylanthracene
49398 1-Methyl-9h-fluorene
49390 1-Methylindeno(1,2,3-c,d)pyrene
49410 1-Methylphenanthrene
49388 1-Methylpyrene
49402 Naphthalene
49409 Phenanthrene
49393 Phenanthridine
49387 Pyrene
49405 2, 3, 6-Trimethylnaphthalene

Methylene blue active substances

MBAS determinations made from January 1, 1970
through August 29, 1993, at the National Water Quality
Laboratory in Denver (Analyzing Agency Code 80020)
are positively biased. These data can be corrected by
using the following equation, if concentrations of dis-
solved 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,
concentration, in mg/L; and
C= cli_issolved chloride concentration, in mg/
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.

Analysis of acid neutralizing capacity (ANC)

Prior to October 1, 1996, ANC was called ALKA-
LINITY, LAB.

Analysis of inorganic carbon in bottom
material

Prior to October 1996, the analysis of total inor-
ganic carbon in bottom material by the National Water
Quality Laboratory (NWQL) was subject to a system-
atic positive bias of 3 percent. That is, results calcu-
lated before this date were found to be about 3 percent
higher than results calculated correctly with a new
computer system. The average agreement between
analysis results for duplicate samples (a measure of
the NWQL's precision for this analysis) is 98 percent.
The 3-percent bias, therefore, approximates the preci-

sion of the analytical method. The overall effect on his-
torical data from New Jersey is minor. Ninety-three
percent of the reported concentrations for this analysis
were less than 1.7 grams per kilogram; values of this
magnitude are unaffected because the difference is
obscured by rounding prior to publication of the analy-
sis results. The magnitude of the error is such that the
3 percent difference, effective October 1, 1996, is indis-
cernible in the relatively small data set for any station.

Data Presentation

Precision varies for different analytical methods
used to determine the same constituent. The presence
of trailing zeros after the decimal in values printed in
this report does not necessarily indicate that the
method used for the determination is as precise as the
level implied by the rightmost zero.

The column headings for water-quality constituents
include 5-digit EPA Storet parameter codes. The codes
are included to permit accurate cross reference to data
from other data bases using the same code system.

For continuing-record stations, information perti-
nent 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, obtained at a frequency less than daily are pre-
sented first. Tables of “daily values” of specific conduc-
tance, pH, water temperature, and dissolved oxygen,
then follow in sequence.

Station manuscript

The following information, as appropriate, is pro-
vided with each continuous-record station. Comments
that follow clarify information presented under the vari-
ous headings of the station description.

LOCATION.--Information on locations is obtained
from the most accurate maps available. The location of
the station with respect to the cultural and physical fea-
tures in the vicinity and with respect to the reference
place.

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 var-
ies. Drainage areas are updated as better maps
become available.

PERIOD OF RECORD.--This indicates the periods
for which there are published water-quality records for
the station. The periods are shown separately for
records of parameters measured daily or continuously
and those measured less than daily. For those mea-
sured daily or continuously, periods of record are given
for the parameters individually.
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INSTRUMENTATION.--Information oninstrumenta-
tion is given only if a water-quality monitor, temperature
recorder, sediment pumping sampler, or other sampling
device is in operation at a station.

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

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

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

REVISIONS.--If errors in published water-quality
records are discovered after publication, appropriate
updates are made in the U.S. Geological Survey’s dis-
tributed data system, NWIS, and subsequently to its
web-based National data system, NWISWeb [http://
water.usgs.gov/nwis/nwis]. Because the usual volume
of updates makes it impractical to document individual
changes in the State data-report series or elsewhere,
potential users of U.S. Geological Survey water-quality
data are encouraged to obtain all required data from
NWIS or NWISWeb to ensure the most recent updates.
Updates to NWISWeb are currently made on an annual
basis.

The surface-water-quality records for partial-record
stations and miscellaneous sampling sites which are
not at a surface-water daily record station are pub-
lished in separate tables following the continuous
record data. 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 section:

PRINTED
OUTPUT REMARK

E Value is estimated.

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

< Actual value is known to be less than the
value shown.

M Presence of material verified, but not
quantified.

N Presumptive evidence of presence of
material.

U Material specifically analyzed for, but not
detected.

A Value is an average.

\Y Analyte was detected in both the environ-

mental sample and the associated blanks.

S Most probable value.

Quality-control data

Data generated from quality-control (QC) samples
are a requisite for evaluating the quality of the sampling
and processing techniques as well as data from the
actual samples themselves. Without QC data, environ-
mental sample data cannot be adequately interpreted
because the errors associated with the sample data
are unknown. The various types of QC samples col-
lected by this District are described in the following sec-
tion. Procedures have been established for the storage
of water-quality-control data within the USGS. These
procedures allow for storage of all derived QC data and
are identified so that they can be related to correspond-
ing environmental samples.

BLANK SAMPLES.--Blank samples are collected
and analyzed to ensure that environmental samples
have not been contaminated by the overall data-collec-
tion process. The blank solution used to develop spe-
cific types of blank samples is a solution that is free of
the analytes of interest. Any measured value signal in a
blank 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 contamina-
tion. There are many types of blank samples possible,
each designed to segregate a different part of the over-
all data-collection process. The types of blank samples
collected in this District are:

Source solution blank - a blank solution
that is transferred to a sample bottle in an area
of the office laboratory with an atmosphere that
is relatively clean and protected with respect to
target analytes.

Ambient blank - a blank solution that is put
in the same type of bottle used for an environ-
mental sample, kept with the set of sample bot-
tles before sample collection, and opened at
the site and exposed to the ambient conditions.

Field blank - a blank solution that is sub-
jected to all aspects of sample collection, field
processing preservation, transportation, and
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laboratory handling as an environmental sam-
ple.

Trip blank - a blank solution that is put in
the same type of bottle used for an environ-
mental 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 col-
lecting and processing an environmental sam-
ple (similar to a field 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 envi-
ronmental sample.

Pump blank - a blank solution that is
processed through the same pump-and-
tubing system used for an environmental
sample.

Standpipe blank - a blank solution
that is poured from the containment ves-
sel (standpipe) before the pump is
inserted to obtain the pump blank.

Filter blank - a blank solution that is
filtered in the same manner and through
the same filter apparatus used for an envi-
ronmental sample.

Splitter blank - a blank solution that is
mixed and separated using a field splitter
in the same manner and through the
same apparatus used for an environmen-
tal sample.

Preservation blank - a blank solution
that is treated with the sampler preserva-
tives used for an environmental sample.

Cannister blank - a blank solution
that is taken directly from a stainless steel
containment vessel just before the VOC
sampler is submerged to obtain a field
blank sample.

REFERENCE SAMPLES.--Reference material is a
solution or material prepared by a laboratory whose
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 analy-
sis to ensure that an analytical method is accurate for
the known properties of the reference material. Gener-
ally, the selected reference material properties are sim-
ilar to the environmental sample properties.

REPLICATE SAMPLES.--Replicate samples are a
set of environmental samples collected in a manner
such that the samples are thought to be essentially
identical in composition. Replicate is the general case

for which a duplicate is the special case consisting of
two samples. Replicate samples are collected and ana-
lyzed to establish the amount of variability in the data
contributed by some part of the collection and analyti-
cal process. There are many types of replicate samples
possible, each of which may yield slightly different
results in a dynamic hydrologic setting, such as a flow-
ing stream. The types of replicate samples collected in
this District are:

Concurrent sample - a type of replicate
sample in which the samples are collected
simultaneously with two or more samplers or
by using one sampler and alternating collection
of samples into two or more compositing con-
tainers.

Sequential sample - 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 sample
in which a sample is split into subsamples con-
temporaneous 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 ana-
lyte concentration during sample processing and analy-
sis.

Concurrent sample - a type of spike sam-
ple that is collected at the same time with the
same sampling and compositing devices then
spiked with the same spike solution containing
laboratory-certified concentrations of selected
analytes.

Split sample - a type of spike sample in
which a sample is split into subsamples con-
temporaneous in time and space then spiked
with the same spike solution containing labora-
tory-certified concentrations of selected ana-
lytes.

Dissolved Trace-Element Concentrations

Note.--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’s and 100’s of nanograms per liter
(ng/L). Data above the mg/L level should be
viewed with caution. Such data may actually
represent elevated environmental
concentrations from natural or human causes;
however, these data could reflect
contamination introduced during sampling,
processing, or analysis. To confidently produce
dissolved trace-element data with insignificant





