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PREFACE

Thi s vol une of the annual hydrol ogic data report for Maryl and and Del aware i s one of a series of annual reports
t hat docunent hydrol ogi c data gathered fromthe U.S. Geol ogi cal Survey’'s surface and ground-water data-collection
networks in each State, Puerto Rico,and the Trust Territories. These records of streanflow, ground-water |evels,
and quality of water provide the hydrologic infornmation needed by State, |ocal, and Federal agencies, and the
private sector for devel opi ng and managi ng our Nation's |land and water resources. Hydrologic data for Maryl and,
Del aware, and the District of Colunbia are contained in two vol unes:

Vol unme 1. Surface-VWater Data

Vol une 2. G ound- Vater Data

This report (Volune 2) is the culmination of a concerted effort by dedicated personnel of the U S. GCeol ogical
Survey, Maryland GCeol ogical Survey, and Delaware Geol ogical Survey, who collected, conpiled, analyzed, and
verified, the data for this report. In addition to the authors, who had prinmary responsibility for assuring that
the information contained herein is accurate, conplete, and adheres to Geol ogical Survey policy and established
gui delines, the follow ng individuals contributed to the collection, and data processing on the GASl, ADAPS, and
QADATA data bases are listed below by office, district section, and project.

Maryl and Cbservation Well Monitoring Networks -- Mchael J. Smigaj, Project Chief

Baltinore Office
Maryl and Wat er-Level Monitoring Network
Water Quality Data Base Manager (QADATA), Maryland Water-Level Mnitoring Network
Ccean City Ground-Water Monitoring Network

Roger J. Starsoneck
El'i zabeth H. Marchand

Cunberl and O fice
Hydrol ogi c Effects of Mning, Phase Ill, Water-Level Mnitoring Network
Maryl and Wat er - Level Monitoring Network

Jeffrey L. Giffith
Charles J. Strain

Dover Office
Del awar e Observation Well Monitoring Network
Maryl and Wat er-Level Monitoring Network

Deborah A. Bringnan
Frank A. Danner, |11

Maryl and Geol ogi cal Survey
Baltinore Office

Harry J. Hansen, Chief, Hydrogeol ogy and Hydrol ogy Program

Anne Arundel County and Kent |sland G ound-Water Monitoring Networks
Maryl and Ground-Water Quality Networks

Bar bara F. Cooper
David W Bol ton

Annapolis Ofice
David C. Andreasen Anne Arundel County and Charles County Water-Level Monitoring Networks
T. Brandon Fewster

Del awar e Geol ogi cal Survey
Newark Office

John H Talley, Associate Director
Rol and E. Bounds Del awar e Observation Well Monitoring Network

U. S. Geol ogical Survey G ound-Water Projects

Annapolis Ofice Baltinore Ofice

Sout hern Maryl and Power Pl ant Project
Stephen E. Curtin

Fort Detrick Project
Dani el J Phel an

Poconpke Ground-Water Project
Col | een Donnel 'y

I ndi an Head Proj ect
M chael J. Smigaj

Dover Office

Dover Air Force Base Long-term Monitoring Project

Redden State Forest Wetlands Project

Kurt C. Hi naman Li sa Donohoe

Ant hony J. Tall man

Chester River Gound-Water Project
David E. Krantz
David C. Hudson

Andrew E. LaMdtte produced figures 5 through 7, using a Geographic Information System mapping program
Robert W Janmes Jr., Hydrologic Surveillance and Analysis Supervisor, Robert H Pentz, and WIIliam B. Fleck
provi ded inval uabl e assistance and editing support for this volune.

This report was prepared under the general supervision of Janes M Gerhart, District, Chief, MDDE-DC District,
WlliamJ. Carswell, Jr., Regional Hydrol ogist, Northeastern Region, and in cooperation with the States of Mryl and
and Del aware, and with other Federal, State, and |local agencies.



REPORT DOCUMENTATION PAGE Form Approved

OMB No. 0704-0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503.

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
May 2000 Annual - Oct. 1, 1998, to Sept. 30, 1999
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

Water Resources Data - Maryland and Delaware, Water Y ear 1999

Volume 2. Ground-Water Data

6. AUTHOR(S)
Richard W. Saffer, Roger J. Starsoneck, Elizabeth H. Marchand, and Michael

J. Smiga.
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

U.S. Geologica Survey, Water Resources Division REPORT NUMBER

8987 Yellow Brick Road USGS-WDR-MD-DE-99-2

Batimore, MD 21237

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. AS\E(ENSQEIQSJRMPNNJA%?SG
U.S. Geological Survey, Water Resources Division

8987 Yellow Brick Road USGS-WDR-MD-DE-99-2
Baltimore, MD 21237

11. SUPPLEMENTARY NOTES

Prepared in cooperation with the states of Maryland and Delaware and with other agencies.

12a. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

No restriction on distribution. This report may be purchased from the
National Technical Information Service, Springfield, VA 22161

13. ABSTRACT (Maximum 200 words)
Water resources datafor the 1999 water year for Maryland and Delaware consist of records of water

levels and water quality of ground-water wells. This report (Volume 2. Ground-Water Data) contains
water levels at 395 observation wells, discharge records for 6 springs and water quality at 1 spring, 186
wells, and 27 streambed piezometers. Locations of ground-water level wellsare shown on figures5
and 6. Locations of ground-water-quality sites are shown on figure 7. The datain this report represent
that part of the National Water Data System collected by the U.S. Geological Survey and cooperating
State, local, and Federal agenciesin Maryland and Delaware.

14. SUBJECT TERMS 15. NUMBER OF PAGES
*Maryland, *Delaware, * Hydrologic data, * Ground water, *Water quality, 585
Water levels, Water analyses, Chemical analyses, Water temperatures, Sampling sites. 16. PRICE CODE

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT

OF REPOB'I: OF THIS PAGE OF ABSTRACT .
Unclassified Unclassified
| |
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)

,F;E%g:kiged by ANSI Std 239-18



CONTENTS

Page
Pref aCe. . o iii
Li st of ground-water wells, and springs by county or independent city, for which records..
of ground-water |evels published in this volume........... .. ... .. ... . . .. ... Vi
Li st of ground-water wells, and springs by county or independent city, for which records..
of ground-water quality published in this volume.......... .. ... .. ... . ... .. ...... xii
It OdUCT T ONL L 1
(/o o] o= = A oY o 1
Summary of hydrol 0gi C Condi tiONS. ... ... 2
Special NetWorks and ProgranmB. . .. ...ttt e 5
National Water-Quality Assessment (NAWQA) . . .. ...ttt 5
NAWQA study programs in the MDDE-DC WRD, diStrict.............cuiiuiriinnnnn... 5
The Del marva Peninsula study unit (Delmarva NAWQA) . .. ...t 5
Pot omac River Basin study unit (Potomac NAWQA) . . ..., 5
Expl anation of the records. ... ... ... 5
Station identification numbers....... ... .. . . . . . . 5
Latitude-1ongi tude SYStem . ... ... e 7
VLT NUMDEri NG SYSt @M . ..o 7
Records of ground-water | evel s. . ... ... .. .. 7
Data collection and conmpUEati ON. . .. ... e 8
Data Presentati ON. .. ... ... 8
Spring discharge tabl es. . ... ... ... 8
Water-level tables. ... ... ... . .. 8
Hydr ogr aphs. ... 9
Records of ground-water quality.......... .. 9
Data collection and conmputati ON. .. ... ... e 9
Data Presentati ON. .. ... ... 9
Remar kS COOES. .. ... .. 10
Water-quality control data. ....... ... 10
Bl ank Sampl @S, . . oo 10
Ref erence Sanpl €S. . .. . 10
Replicate Sanpl €S. . . ... 10
Spi ke Sampl 8. . . 11
ACCESS 10 USGS dat @. .. ...ttt e 11
Definition of terms. . ... .. .. 12
Publ i cations on Techni ques of Water-Resources Investigations..................ouiuuiiuno... 17
Selected U.S. Geol ogical Survey Reports on ground-water resources in Delaware............ 21
Prof essi onal Paper s. ... ... 21
VAL €r - SUPPL Y PapPerS. . o 21
Hydrol ogi ¢ Investigati On Atl @SesS. . . ... e e 21
Water Resources Investigations RepOrtsS. . ... 23
QpeNn-Fil @ REPOIt S. ..o 23
Unnunber @d RepPOr b . . ..o e 24
Cir Ul ar S, 24
Sel ected Del aware GCeol ogi cal Survey Reports on ground-water resources in Delaware......... 24
Report of 1 NVeSti gati ONS. .. ... e 24
BUl L et i NS, . 25
Qpen Fil e RePOIt S. .. o 26
VAt er Level RepPOIt S. ... e 26
Selected U.S. Geol ogical Survey Reports on ground-water resources in Maryland............ 26
Prof essi onal Papers. . ... ... 26
VL € - SUPPL Y Paper S. . o 27
Hydrol ogi ¢ I nvestigati ONS Atl @s. . . ... e et 29
Wat er- Resources Investigations RepOrtsS. . ... 29
QPeN-Fil @ REPOIt S. o oot 32
Fact Sheet. ... . . 36
Unnunber @d RepPOrt S. . .. e 36
M SCel | ANEOUS MBPS. . . oo it 36
M scel | aneous Geol 0gi C I nvestigati ONS MAPS. . ...ttt e e 36
Cir Ul Ar S, . 36
Unpubl i shed RepOrt . ... e 36
Sel ected Maryl and Geol ogi cal Survey Reports on ground-water resources in Maryland......... 37
Basi € Dat @ RePOr T S. . ... 37
BUI | Bt i NS, o o 37
Report of 1 NVeSti gati ONS. .. ... e 39
Open-Fil e Reports
Hydr 0g€0l Oy . . . oo oo e 40
Informati on G rCUl @rS. .. e 41
Maps
Quadrangl e Atl ases. ... ... ... 41
Sel ected U.S. Geol ogi cal Survey Reports on ground-water resources in the District of
Col UMDI . . . 42
Professional Paper. ... ... ... ... 42
VAt er Supply Papers. ... ... ... 42
Qpen-Fil @ RePOIt . .o 43
CrCUL ar . . 43
Station records, ground WAL BF . . ... ... 54
Ground-water spring di SCharge. .. ... ... ... 54

GrouNd-Wat €F | Vel S. ..o e 61



CONTENTS- - Cont i nued

Ground-wat er qual ity FeCords. .. ...
REMBIKS COUES. . .o
Di ssol ved trace-elements concentratiOns. ........... ... . ... ...
Change in national trends network procedures. ... ..........uuuiiiiinieninneannnn
Quality of ground Wat er. . ... ... .
L NeX. .
| LLUSTRATI ONS
Figure 1. Mnthly ground-water |evels at key observation wells...........................
2. Gound-water levels in selected observation wells in confined Coastal Plain
aquifers in Maryland. ... ...
3. Gound-water levels for Collection of Basic Records (CBR) network wells in
Maryl and and Del awar €. . . .. ..ottt
4. System for nunbering wells and miscellaneous sites (latitude and longitude)....
3. Map of Maryland and Del aware showi ng | ocation of ground-water
State networks observation wells and springs..................iuiiiiino...
4. Map of Maryland and Del aware showi ng | ocation of project ground-water
observation wells. .. ... . .
5. Map of Maryland and Del aware showi ng | ocation of project ground-water-quality
sanple wel IS and SPrings. ... .. ...

Vi

520
520
520
520
521
566
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383940076314801
383605076344601
383239076354201
383216076351401
383050076305501
382549076260101
382343076302901
382408076260401
382407076260301
382318076242401
381952076270901
E COUNTY

390333075504501
390227075470201
385310075503601
385217075490601

CARROLL

Vel |
el |
Vel |

COUNTY

394008077005601
393638076510001
393754076512401
392259077052401

CECI L _COUNTY

Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
el |
Vel |
Vel |
el |
Vel |

393637075535001
393637075535002
393615075475901
393537075492001
393432075593601
393432075593602
393216075564201
393433075544901
393241075500201
393026075523101
393209075541301
392536075593201
392403075521801

CHARLES

el |
Vel |
Vel |
el |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |

COUNTY

383524077111802
383633077083001
383644077055501
383645077062402
383709077061002
383553077032401
383819076555501
383706076575601
383706076575604
383853076532601
383640076545901
383728076531701
383508076540701
383508076540703
383637076545803
383732076531902
383746076482901
383652076495701
383422077114601

Local
Local
Local
Local

Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local
Local

Local
Local
Local
Local

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
| ocal
Local
Local
Local
Local
Local
Local
Local

GROUND- WATER LEVELS- Cont i nued Page
number 2S5E- L. ... 226
number 3S2E- 5. .. 227
number 3S5E- 46. ... .. 228
number 5S2E- 24. . ... 229
nunber BA Cd 26, ... ... 230
number BA Ce 21, . ... 231
nuber BA Dc 444, . . .. 232-233
number BA Ea 8. ... .. ... 234
number BA EC 43, . .. 235
number BA Fe 19, . .. .. 236
nunmber BA G Ll ... e 237
number BA G 168, . . ... 238
number BA G 178, . .. 239
number CA Bb 27, . .. 240
nunber CA Bb 28, .. .. .. e 241
Number CA BC 25, ... e 242
number CA CC 18, . ... i 243
number CA CC  57. .. o e 244
nunmber CA Db 47, . . e 245
number CA Db B5. . ... 246
number CA DC 35, . .. e 247
number CA Ed  52. ... .. . . e 248-249
number CA FC 13, . .. 250
nunmber CA Fd 5. ... ... e 251
nunber CA Fd 54, ... e 252
number CA F& 22, . ... 253
nunber CA d B 254
nunber CO Bc L 255
nunber CO Bd 53, .. . ... e 256
number CO DC 129, ... . 257
number CO DA 47, . . .. 258
nunmber CL Ad 47, . . e 259
nunber CL Bf L 260
nunmber CL Bf 184, . . . ... . e 261
nunmber CL EC 75, ... e 262
nunmber CE Be 78, . . . 263
nunmber CE Be 74, . .. e 264
number CE Bf 8. ... .. 265
nunber CE Bf  B2. .. . ... e 266
nunber CE Cd 5. .. ... ... 267
number CE Cd 52, .. ... 268
nunber CE Cd 53, .. ... .. e 269
nunmber CE Ce 54, . . ... e 270
number CE Ce 55, . ... i 271
nunmber CE Ce  56. ... .. e 272
nunmber CE Ce  B2. . . ... it e 273
number CE Dd 8. ... ..ot 274
nunmber CE Ee 20, .. ... e 275
number CH Bb 17, .. ... 276- 277
number CH BC 24, ... . e 278-279
number CH BC 77, ... e 280- 281
number CH BC  80. ... ... 282- 283
number CH BC  8l. ... .. i e 284- 285
number CH Bd  52. ... ... .. 286- 287
number CH Be 43, . . . .. 288- 289
nunmber CH Be  57. .. .. e 290
nunber CH Be  B0. ... ... e 291
number CH Bf 101, ... ... 292- 293
nunmber CH Bf 183, . . . ... e 294
nunber CH Bf 184, .. ... e 295
number CH Bf 146, . .. ... 296
number CH Bf 151, ... ... . e 297-298
nunber CH Bf 157, . . . . e 299
number CH Bf 158, ... .. 300
number CH Bg 12, .. ... e 301
nunmber CH Bg 13, .. ... e 302
nunber CH Cb T 303- 304



X GROUND- WATER VEELLS, BY COUNTY, FOR WHI CH RECORDS ARE PUBLI SHED IN THI S VOLUME

MARYLAND- Cont i nued:
CHARLES COUNTY- - Cont i nued

el |
el |
Vel |
Vel |
el |
Vel |
Vel |
Vel |
Vel |
el |
Vel |
Vel |
el |
Vel |

383441077063901
383236076563901
383251076583901
383250076584001
383340076511601
382654077152501
382654077152701
382607077002601
382925077010101
382927076552301
382103076560201
382154076574801
382240076582801
382456076562201

DORCHESTER COUNTY

el |
Vel |
Vel |
el |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |

383708075503801
383151076080801
383340076041601
383408076042402
383346076030301
383256076035301
383401076032001
382800076180701
382807076175801
382847076190901
382916075491702

FREDERI CK COUNTY

el |
Vel |
Vel |
el |
Vel |

394200077190701
393733077274801
393156077135701
392517077190401
392257077095601

GARRETT

el |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |

COUNTY

394017078581701
393749079190301
392439079231801
391512079270901
391512079270902
391539079254601
391539079254602
391539079254603
391539079254604
391501079260001
391530079244401
391530079244403
391530079244404
391513079243602
391513079243605
391602079240301
391602079240302
391602079240304
391420079264901

HARFORD

Vel |
el |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
Vel |
el |
Vel |
Vel |
el |
Vel |
Vel |
Vel |

COUNTY

393902076160001
393158076302601
392529076180901
392721076150301
392721076150302
392921076100401
392606076145801
392606076145802
392606076145803
392914076110301
392819076130902
392435076203301
392408076210101
392343076161901
392455076192101
392455076192102
392455076192103

HOWARD COUNTY

Vel |
Vel |
Vel |

391910076565701
391445076555101
391001076540001

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local

GROUND- WATER LEVELS- Cont i nued Page
number CH CC B4, . ... 305- 306
number CH Ce  B7. . ... i 307
nunmber CH Ce 56, ... .. 308
number CH Ce 57, . ... 309
number CH CF 33, . ... 310
nunmber CH Da 18, ... .. e 311
number CH Da  20. .. ...ttt 312
number CH Dd 33, . ... 313
nunmber CH Dd  38. ... .. .. e 314
number CH De 45, . ... 315
number CH Ee  16. ... ..o 316
nunber CH Ee  70. .. ... e 317-318
number CH Ee  78. . .. .. 319- 320
number CH Ee  90. ... ... 321
number DO Bg 59, . ...ttt 322
nunber DO Cd L 323
nunber DO Ce D 324
number DO Ce 15, . . ... 325
nunmber DO Ce 21, .. ... e 326
nunber DO Ce 85, ... .. e 327
number DO Ce  88. . . ...ttt 328
nunber DO Db 17, ... e 329
nunber DO Db 18, ... .. e 330
number DO Db 19. . ... 331
number DO Dh 27, ... e 332-333
number FR Af 27, . 334
nunber FR Bd  96. . ... ... e 335
nunber FR Cg L 336
number FR Df 35, .. 337
number FR Eh AL, ... . 338
nunber GA Ag L 339
nunber GA Bc L 340
nunber GA Eb 78, .. . e 341
number GA Fa  28. . ... 342
number GA Fa 20, . . .. e 343
number GA Fa  Bl. .. ... 344
number GA Fa B2, . ... 345
nunmber GA Fa 33, . . . e 346
nunmber GA Fa B4, .. .. e 347
number GA Fa  38. . . ... 348
nunber GA Fb 22, . . . 349
nunber GA Fb 24, . . 350
number GA Fb 25, . . . 351
nunber GA Fb 27, . 352
nunber GA Fb 30, ... . . e 353
number GA Fb 31 ... . 354
nunber GA Fb 32, . . . 355
nunber GA Fb B4, . . e 356
number GA G 16. . ...ttt 357
nunmber HA Bd  Bl. .. .. ... 358
number HA Ca 23 . ... 359
nunber HA Dd  89. .. .. .. .. . 360
nunber HA Dd O, .. .. ... 361
number HA Dd 92, . .. .. 362
nunmber HA De  B6. ... ... e 363
number HA De 18L. ... ... 364
number HA De 182. . . ... 365
number HA De 183, ... . . 366
number HA De 195, ... . 367
number HA De 198. . .. .. 368- 369
nunber HA EC L1, .. ... e 370
nunmber HA EC 46, .. ... e 371
number HA Ed 24, . ... . 372
nunber HA Ed 47, . . . 373
nunber HA Ed 48, .. . . ... e 374
number HA Ed 49, . ... . 375
nunber HO Bd L 376
number HO Cd  79. .. ... 377
nunber HO Ce  38. ... .. . e 378



GROUND- WATER VEELLS, BY COUNTY, FOR WHI CH RECORDS ARE PUBLI SHED IN THI S VOLUME Xi

MARYLAND- Cont i nued:

KENT COUNTY
Wl | 392007076075501
Wl | 391650076050402
Wl | 391650076050403
Wl | 391823075594701
Wel | 391851075561801
Wl | 391720075554601
Wl | 391720075554603
Wel | 391643075550901
Wl | 391941075570103
Wl | 391851075561702
Wel | 391851075561701
Wl | 391715075554201
Wl | 391815075472101
Wel | 391815075472102
Wl 391400076101401
Wl 391124076101001
Wel | 391124076101002
Wl 391124076101003
Wel | 391124076101004
Wel | 391251076142201
Vel | 391124076101005
Wel | 391432076015501
Wel | 390837076140401
Wl | 390626076083301
Wl | 390626076083302

MONTGOMERY COUNTY
Vel | 391142077280601
Wel | 391314077224201
Wel | 390802077283801
Wl | 390917077244401
Wel | 390451077245901
Wel | 390434076573002

PRI NCE GEORGES COUNTY
Wel | 390151076561501
Wel | 385130076465501
Wl | 385152076431301
Wel | 384423077004501
Wel | 384230076555501
Wl | 384131076533301
Wel | 383957076520601
Wl | 383228076410601
Wl | 383348076411301
Wel | 383348076411302
Wel | 383348076411303
Wl | 383250076405304
QUEEN ANNES COUNTY
Wl | 391203076024301
Wl | 391203076024302
Wel | 391203076024303
Wel | 390841075515201
Wl 390201076182701
Wel | 390201076182703
Wl | 390023076174301
Wl 390119076191001
Wl | 390023076174302
Wel | 385718076211501
Wl | 385718076211502
Wel | 385757076200101
Wel | 385757076200102
Wl | 385718076211503
Wel | 385751076171603
Wel | 385751076171601
Wl | 385751076171602
Wel | 385748076172001
Wel | 385843076155302
Wl | 385852076195201
Wel | 385852076195202
Wel | 385756076105301
Wl | 385534075573601
Wel | 385429076120201

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

GROUND- WATER LEVELS- Cont i nued Page
number KE AC 20, . ...ttt 379
number KE BC 185, ... .. 380
number KE BC 186. . .. ..ottt 381
number KE Be 43, .. .. 382
number KE Be  50. ... .. e 383
nunber KE Be 159. . .. .. 384
number KE Be 161. ... ... .ttt 385
number KE Be 171, ... .. 386
nunber KE Be 200. . .. ..ot 387
number KE Be 206. . .. ..ot 388
number KE Be 210. ... ... . 389
number KE Be 211, ... ..ot 390
number KE Bg 33, . ... 391
nunber KE Bg 34, . . ... 392
number KE G 36, . ...ttt 393
number KE Cb 07, . ... 394
nunber KE Cb 98, .. ... . e 395
number KE Cb 99, . ... 396
number KE Cb 100. ... ... e 397
number KE Cb 101, ... .. e 398
number KE Cb 103, .. ... 399
nunber KE Cd 44, .. .. e 400
nunber KE Db 40. .. ... e 401
number KE DC 89, . ...t 402
number KE DC 9. ... .. 403
number MO CD 26, . ...ttt 404
nunber MO CC 14, ... e 405
number MO Db B8. ... .. . . e 406- 407
number MO DC 59, ...t 408
nunmber MO EC  10. ... .. 409
nunber MO Eh 20, .. ... e 410
number PG BC 6. ... .. 411
number PG De 2. ... 412
nunber PG Df 2 413
number PG Fb 36, ... .. .. e 414
nunmber PG FC L7, ... 415
nunber PG Fd 41, . ... 416
nunber PG d L 417-418
nunber PG Hf 35, ... . e 419
number PG Hf 40, ... .. 420-421
number PG Hf 4. ... e 422-423
number PG Hf 42, ... . 424- 425
nunber PG Hf 44 426
number QA Be 5. ... ... e 427
nunber QA Be 16, .. ... i 428
number QA Be 7. ... . 429
nunber QA Cg L 430
nunber QA Db 30, ... . e 431
nunber QA Db 32, . . . . 432
nunber QA Db B4, . . . e 433
nunmber QA Db 35, ... e 434
nunber QA Db B7. . . . e 435
nunmber QA EBa 77, . . o e 436
nunmber QA Ea 78, ... 437
nunber QA Ea 70, .. . 438
nunber QA Ea  80. .. .. ... 439
nunmber QA Ea Bl ... ... . 440
nunber QA Eb 110. ... .. ... 441
nunber QA Eb 111, .. . ... .. 442
nunber QA Eb 112, .. . . . . . e 443
nunber QA Eb 113, . . . . .. . 444
nunber QA Eb 155, . . . . 445
nunber QA Eb 156, . .. .. 446
nunber QA Eb 157, . . . . e 447
nunber QA Ec L 448
nunber QA Ef 20, .. . e 449
nunber QA Fc T 450



Xi i GROUND- WATER VEELLS, BY COUNTY, FOR WHI CH RECORDS ARE PUBLI SHED IN THI S VOLUME

MARYLAND- - Cont i nued:
ST. MARYS COUNTY
Wel| 382838076470101
Wel| 382838076470102
Wel | 381616076364701
Well 381616076364702
Wel| 381807076380001
Wel| 381616076364703
Wel'l 381615076364701
Wel| 381841076284401
Wel | 381527076283101
Wel| 381548076272102
Well 381213076222801
Wel | 380834076303401
Wel| 380834076303402
Wel| 380724076251901
Wel | 380711076222201
SOVERSET COUNTY
Wel | 381156075412501
Wel | 380927075423701
Wel'| 380616075380701
TALBOT COUNTY
Wel | 385242075593101
Wel| 385242075593102
Wel | 384923076100601
Wel | 384514076103701
Wel| 384709076050301
Wel | 384643076043801
WASHI NGTON COUNTY
Well 394154078103501
Wel | 393638078001301
Wel | 393851077343001
Wel| 393414077461801
Wel | 393402077434201
Wel | 392904077371501
W COM CO COUNTY
Wel | 382150075352101
Wel | 382404075355401
Wel| 382037075310801
Wel | 382429075344501
Wel | 382329075263701
WORCESTER COUNTY
Wel | 382621075174201
Wel | 382621075174202
Wel| 382621075174203
Wel | 382632075031801
Wel | 382635075030601
Wel| 382635075030602
Wel | 382635075030603
Wel | 382022075072401
Wel| 382359075094501
Wel | 382358075094501
Wel | 382358075094502
Wel| 382325075063301
Wel | 382325075063302
Wel | 382038075065901
Wel| 382215075041801
Wel | 382443075033501
Wel | 382215075041901
Wel| 382215075041902
Wel | 382215075041903
Wel | 382127075043802

Wel | 381939075052101
Wel| 381037075234301
Wel | 381457075174101
Wel | 381427075081102
Wl | 380408075335701

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local

Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local

Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local
Local

Local
Local
Local
Local
Local

GROUND- WATER LEVELS- Cont i nued Page
number SM Bb 15, . .. .. 451
number SM BD 22, . .. .. 452
nunber SM DA 46. ... ... 453
number SM DA 49. . . ... 454
number SM DA 50. ... ..o 455
nunmber SM DA B2, ... ... 456
number SM DA B3, ... .. 457
number SM DF 66, . ...ttt 458
number SM DF 7L, .. 459
number SM DF 84, . .. 460
number SM EQ 27, . ... 461
nunmber SM Fe 30, ... ... 462
number SM Fe Bl . ... 463
number SM Ff 36, . ... 464
nunmber SM Fg 45, ... e 465
nunmber SO Be 42, . . .. 466
nunmber SO Ce 42, . . . e 467- 468
nunber SO Cf 2 469
nunmber TA Bf 78, . e 470
number TA Bf 74, .. 471
nunmber TA CC 35, ... 472
nunmber TA CC 36, ... o e 473
number TA Cd 57, . .. 474
nunber TA Ce T 475
nunber WA Ac L 476
nunber WA Be 72 477
nunber WA BK 25, ... e 478
number WA Ch 106. . .. ..ot 479
number WA G B2, ... e 480
nunber WA O 72 481
nunmber W Ce 18, .. . . 482
nunmber W Ce 204. . . .. e 483
nunber W Cf B 484
number W CF 147, .. e 485
nunber W Cg 20, ... .. e 486
nunmber MWD Ae 23, . 487
nunmber WO Ae 24, . . e 488
number WO Ae 25, . . 489
nunber WO Ah B 490
nunber WO Ah 35, . . 491
number WO AN 36, . . 492
nunber VWO Ah 37, . . 493-494
nunber WO Bg L 495
number WO Bg 15, . . ... 496
nunber WO Bg 45, .. ... 497
nunber WO Bg 46, .. ... 498
number WO Bg 47, . .. 499-500
nunber WO Bg 48, ... ... 501-502
nunber WO Bg 40, .. ... 503-504
number WO Bh 31, . ... 505-506
nunber WO Bh 34, . ... e 507-508
nunber WO Bh 84, . . .. e 509
number WO Bh 85, . ... 510
nunber WO Bh  80. ... . .. . . 511-512
nunber WO Bh  98. ... . .. . . e 513-514
nunmber WO Cg 72, . ..o e 515
nunber WO Dd T 516
nunmber WO De 36, ... .. 517
nunmber WO Dg 21, ... .. 518
nunber WO Fb 2 519
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DELAWARE:
SUSSEX_ COUNTY

Wl 383907075124104
Wel | 383903075123005
Wel | 383929075123103
Wl 383929075123102
Wel | 383929075123101
Wel | 383907075124102
Well 383907075124101
Wel | 383903075123004
Wel | 383903075123003
Wl 383903075123002
Wel | 383903075123001
Wel | 383939075120102
Wl 383939075120103
Wel | 383854075124801
Wl | 383854075122004
Wl 383854075122003
Wel | 383854075122002
Wl 383854075124802
Wl 383854075124803
Wel | 382745075234301
Wl | 382745075234302
Wl | 382745075234303
Wel | 382745075234304
Wl | 382745075234305
Wl | 382745075234306
Wel | 382745075234307

MARYLAND:

ANNE ARUNDEL COUNTY

Wel | 391032076385907
Wel | 391107076332601
Wl 391057076332701
Wl | 390645076492401
Wl | 390524076442501
Wl | 390815076444801
Wel | 390635076352501
Wl | 390655076353901
Wl | 390648076300201
Wel | 390902076325701
Wl | 390936076325601
Wl | 390534076282501
Wl | 390603076284201
Wel | 390532076280201
Wl | 390630076284701
Wel | 390630076285101
Wel | 390709076284101
Wl | 390610076283401
Wel | 390657076284501
Wl | 390634076293001
Wl | 390730076284001
Wel | 390633076275601
Wl | 390614076283601
Wl | 390649076284401
Wel | 390558076282301
Wel | 390753076260101
Wl | 390703076255801
Wel | 390701076260301
Wel | 390542076282701
Wl |l 390513076281601
Wel | 390616076284701
Wel | 390540076281601
Wl | 390504076283701
Wl | 390658076273901
Wel | 390418076495701
Wl 390419076431901
Wel | 390145076432401
Wel | 390006076373501
Wl | 390040076380701
Wl | 390242076382801
Wel | 390218076383401
Wl | 390027076375201
Wel | 390119076352901
Wel | 390151076353201
Wl | 390006076394801
Wel | 390019076393601

QUALITY OF GROUND WATER Page

WATER- QUALI TY DATA, WATER YEAR 1999

Local well nunmber Ph13-03 .. ... .. .. .. 521-530
Local well number Ph13-04. ... .. . . . . . .. 521-530
Local well number Ph13-13. ... .. . . . . . . . 521-530
Local well nunmber Ph13-14. . . . . . . . . . .. 521-530
Local well number Ph13-15. ... . . . . . .. . . 521-530
Local well number Ph13-17.. .. .. . . . . . . . 521-530
Local well nunmber Ph13-18. ... .. .. . . ... 521-530
Local well number Ph13-23. ... .. . . . . . . . 521-530
Local well number Ph13-24. ... .. . . . . . . . 521-530
Local well nunmber Phl13-25. .. . . . . . . . .. 521-530
Local well number Ph13-26... ... ... . . . . . 521-530
Local well number Ph13-30...... ... .. . . 521-530
Local well number Phl13-33. ... . . . . . . . 521-530
Local well number Ph23-08.. ... ... . . . . . 521-530
Local well nunmber Ph23-10. ... .. .. . . ... 521-530
Local well nunmber Ph23-12. .. ... . . . . . 521-530
Local well number Ph23-13. ... .. . . . . . . 521-530
Local well nunmber Ph23-18. .. ... . . . . . . 521-530
Local well nunmber Ph23-10. .. ... . . . . . .. 521-530
Streanbed piezometer nunber wibypla............ ... .. ... ., 521-530
St reanbed piezonmeter nunber wibyplb....... ... .. ... 521-530
St reanbed piezonmeter nunber wibyplc......... ... ... .., 521-530
Streanbed piezometer nunber wibypld.......... .. ... . ., 521-530
St reanbed piezonmeter nunber wibyple....... ... ... ... ... 521-530
St reanbed piezonmeter nunber wibyplf..... ... ... ... .. 521-530
Streanbed piezometer nunber wibyplg.......... ... ... .. 521-530
Local well nunmber AA Ad 110. ... ... . ... 531-535
Local well nunmber AA Ae 42, . . . e 531-535
Local well number AA Ae 43, . . . . . . 531-535
Local well number AA Bb 89. .. ... . . . . ... 531-535
Local well number AA BC 163, ... .. . ... 531-535
Local well number AA BC 248. .. ... . . 531-535
Local well number AA Bd 172. ... .. .. . 531-535
Local well number AA Bd 178, .. . . . . .. 531-535
Local well number AA Be 123. ... .. ... i 531-535
Local well number AA Be 125. ... . . . . ... 531-535
Local well number AA Be 126. ... ... . ...t 531-535
Local well number AA Bf  76. ... ... 531-535
Local well nunmber AA Bf 77, . . e 531-535
Local well number AA Bf  78. . . . . 531-535
Local well number AA Bf 79, .. . . . 531-535
Local well number AA Bf  80. ... .. .. ... 531-535
Local well nunmber AA Bf 8l . .. .. .. .. 531-535
Local well number AA Bf 82, ... . . . . 531-535
Local well nunmber AA Bf  83. .. . . . . . . 531-535
Local well nunmber AA Bf 84, . . . .. . . 531-535
Local well number AA Bf 85, . . . . . . 531-535
Local well nunmber AA Bf  86. ... ... ... 531-535
Local well nunmber AA Bf  B7. ... .. . . 531-535
Local well number AA Bf  88. ... ... . 531-535
Local well number AA Bf  80. ... .. . . .. 531-535
Local well number AA Bf  90. ... .. . . .. 513-519
Local well number AA Bf 91, ... .. ... . 531-535
Local well nunmber AA Bf 92, . . . . . . . . 531-535
Local well nunmber AA Bf O3, . . . . . . . 531-535
Local well number AA Bf 94, . . . . . . . 531-535
Local well number AA Bf 05, .. . .. . . . 531-535
Local well nunmber AA Bf  06. ... .. .. ... 531-535
Local well number AA Bf  O7. .. . . . . 531-535
Local well nunmber AA Bf  O8. ... . . . . . . 531-535
Local well nunber AA Ca L 531-535
Local well number AA Cc 123. ... . . . . 531-535
Local well number AA CC 143, . . . . . .. 531-535
Local well number AA Cd 117. ... .. . ... 531-535
Local well number AA Cd 118. ... ... .. .. e 531-535
Local well number AA Cd 120. ... ... . ... 531-535
Local well number AA Cd 121. ... .. . . ... 531-535
Local well number AA Cd 122. ... ... . . . . 531-535
Local well nunmber AA Cd 123. .. .. . . . .. 531-535
Local well nunmber AA Cd 124. .. . . . . . . e 513-519
Local well number AA Cd 126. ... ... .. .. 531-535
Local well number AA Cd 127. ... .. . ... 531-535
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QUALI TY OF GROUND WATER- - Cont i nued Page
MARYLAND- Cont i nued:
ANNE ARUNDEL CQOUNTY- - Cont i nued:
Vel | 390129076344901 Local well nunmber AA Ce 144...... .. ... . .. . i 531-535
Wl | 390223076343201 Local well number AA Ce 145... ... .. .. . .. . . . i 531-535
Vel | 390048076343701 Local well nunber AA Ce 147. ... .. .. .. i 531-535
Wl | 385944076401001 Local well number AA Dc 19........ ... ..t 531-535
Wl | 385944076372101 Local well number AA Dd 60............ ... .t 531-535
Vel | 385654076273501 Local well nunber AA Df 124. ... ... . ... i 531-535
BALTI MORE COUNTY
Wl | 393818076411501 Local well nunmber BA BC 271... ... .. ... .. it 536
Wl | 393755076402801 Local well nunber BA BC 273. .. .. . . i 536
Wl | 393123076341301 Local well nunmber BA Ce 314........ ... .t 536
Wl | 393116076333301 Local well number BA Ce 316.......... ...ttt 536
CARRO.L COUNTY
Wel | 394132077125501 Local well number CL Ab 101........... ... ...ttt 537-538
Wl | 394030077383101 Local well number CL Ac 68........ ... ... i 537-538
Wel | 393700077180901 Local well nunmber CL Ba 59........ ... ...ttt 537-538
Wel | 393708077135401 Local well number CL Bb 175........ ... ... . ... i 537-538
Wel | 393745077101701 Local well nunmber CL Bb 176. .. ... .. ... ..t 537-538
Wel | 392710077052501 Local well nunber CL Dc 168. ... ... ...ttt 537-538
Wl | 392703077051101 Local well number CL Dc 169........ ... .. it 537-538
CECI L COUNTY
Vel | 394248076112201 Local well nunber CE Aa  41... ... ...t 539
Vel | 394248076094101 Local well nunmber CE Ab 86.......... ... ..t 539
Wel | 392911075505001 Local well nunber CE De  57... ... ...ttt 539
Vel | 392658075472601 Local well nunber CE Df 43, ... .. . . 539
CHARLES COUNTY
Wel | 382103076560201 Local well nunber CH Ee 16........ ... ...t 540
FREDERI CK COUNTY
Wl | 394258077205701 Local well number FR Ae 46........ ... ... . it 541-542
Vel |l 394103077151301 Local well nunber FR Af  40.. ... ... .. i 541- 542
Wl | 393728077214701 Local well nunber FR Be 113.. ... ... ... .. i 541- 542
Wel | 393922077183201 Local well nunmber FR Bf  37........ ... ... . . i 541-542
Spring 393218077271001 Local spring nunber FR Cd 38. ... ... .. .. 541-542
Vel | 393246077230901 Local well nunmber FR Cd 93.. ... . .. .. ... . 541- 542
Wl | 392846077283801 Local well nunmber FR D 216.......... ... .00ttt 541-542
Vel | 392756077275701 Local well nunber FR Dd 217.. ... ... ... ..t 541- 542
Vel | 392819077264001 Local well nunber FR D 218. .. ... .. ... .. 541- 542
Wl | 392225077273301 Local well nunmber FR Ed 117........ ... ... . .. i 541-542
Vel | 391643077293201 Local well nunmber FR Fd 93. ... .. .. .. ... .. i 541- 542
HARFORD COUNTY
Wl | 393058076221001 Local well nunmber HA Cc 144... ... .. .. .. . . i 543
Wl | 393058076220701 Local well nunber HA Cc 145. ... .. . .. .t 543
Wl | 393102076220901 Local well nunber HA CC 146. ... ... ... .t 543
Wl | 393104076220101 Local well number HA Cc 151........ .. ... .t 543
Wl | 393108076220401 Local well nunmber HA Cc 158. ... ... . . ...t 543
HOWARD COUNTY
Wl | 391135076571701 Local well number HO Cd 384........ ... .. ... i 544
Vel 391130076555901 Local well nunber HO Cd 387........ .. ... i 544
KENT COUNTY
Wel | 391810075555801 Local well nunber KE Be 52........ ... ... it 545- 548
Wel | 391832075560803 Local well nunber KE Be 59........ ... ... it 545- 548
Wel | 391810075555803 Local well nunmber KE Be 61.............. . ...ttty 545-548
Wel | 391742075554801 Local well nunber KE Be 62........ ... ...ttt 545- 548
Wel | 391721075554501 Local well nunber KE Be 63... ... .. ... ...t 545- 548
Wl | 391721075554502 Local well nunmber KE Be 64........... ... .. ittt 545-548
Wl | 391720075554601 Local well nunber KE Be 159....... ... ...ttt 545- 548
Wl | 391720075554602 Local well nunber KE Be 160....... ... ...ttt 545- 548
Wl | 391720075554603 Local well nunmber KE Be 161........... ... ... ittt 545-548
Wel | 391742075554802 Local well nunber KE Be 162........ ... ... .ttt 545- 548
Wl | 391742075554803 Local well nunber KE Be 163.. ... ... ... ...ttt 545- 548
Wl | 391832075560804 Local well nunmber KE Be 164.......... ... ..t 545-548
Wl | 391720075554701 Local well nunber KE Be 170........ ... ..ttt 545- 548
MONTGOVMERY COUNTY
Vel | 391254077244201 Local well number MO Cb 36........... ... .00t 549
Wl | 390714077272001 Local well nunmber MO Db B1........ ...ttt 549
Wl | 390846077295801 Local well nunmber MO Db 83... ... .. . ...t 549
Wl | 390553077225501 Local well number MO DC 89........... ... .0t 549
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MARYLAND- Cont i nued
QUEEN ANNES COUNTY
Wel' | 390055076184501
Wel| 390022076191801
Wel | 390059076191801
Wel | 390033076184501
Wel'l 390117076191301
Wel | 390201076182701
Wel'l 390201076182703
Well 390023076174301
Wel | 390119076191001
Well 390023076174302
Wel| 385825076202901
Wel | 385820076202501
Wel| 385554076213801
Wel| 385825076201201
Wel | 385505076215001
Wel'l 385701076212501
Wel | 385812076202801
Wel | 385718076211501
Wel| 385718076211502
Wel | 385757076200101
Wel | 385757076200102
Wel| 385718076211503
Wel | 385705076212002
Wel | 385705076212001
Wel| 385847076184801
Wel | 385843076155302
Wel | 385852076195201
Wel| 385852076195202
Wel | 385354076212701
Wel | 385024076222501
Wel| 385133076201201
Wel | 385254076201901
Wel | 385434076215601
Wl | 385454076214901
Wel | 385236076215201
Wel | 385023076222201
Wel| 385254076201301
Wel | 385227076215401
Wel | 385155076200401
ST. MARYS COUNTY
Wel | 381719076264801
Wel | 381604076271701
Wel| 381634076270501
Wel | 381707076255801
Wel | 381805076225701
Well 381616076243001
Wel | 381607076241401
Wel | 381052076253001
Wel| 380917076254001
Wel | 380821076255901
WASHI NGTON COUNTY
Wel| 393815077353001
W COM CO COUNTY
Wel | 382516075335001
Wel| 382609075210501
Wel | 382609075210502
Wel | 382704075224101
Wel| 382704075224102
Wel | 382704075224103
Wel | 382704075224104
Wel | 382704075224105
Wel | 382704075224106
Wel | 382704075224107
Wel| 382704075224108
Wel | 382704075224109
Wel | 382611075210601
Well 382611075210602
Wel | 382611075210603
Wel | 382611075210604
Wel| 382611075210605
Wel | 382611075210606
Wel | 382611075210607
Well 382611075210608
Wel | 382611075210609

Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well

Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well
Local well

Local well

Local well
Local well
Local well
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed
St r eanbed

QUALI TY OF GROUND WATER- - Cont i nued Page
nunber QA Db 14, ... .. 550-551
nunmber QA Db 15, ... ... 550-551
nunber QA Db 17. .. .. 550-551
nunmber QA Db 23, ... ... 550-551
nunber QA Db 27. ... .. 550- 551
nunmber QA Db 30. ... ... 550-551
nunmber QA Db 32... . ... 550- 551
nunmber QA Db 34, ... ... 550- 551
nunmber QA Db 35, ... .. 550-551
nunber QA Db 37. ... 550-551
nunmber QA Ea  39.... ... ... 550-551
nunber QA Ea 42, .. ... 550- 551
nunmber QA Ea 45, ... ... 550- 551
nunmber QA Ea 48. ... ... ... 550- 551
nunber QA Ea 59.. ... . ... 550- 551
nunmber QA Ea 60....... ... ... 550- 551
nunber QA Ea 61..... .. .. ... 550- 551
nunber QA Ea 77, .. . 550- 551
nunber QA Ea  78. ... ... 550-551
nunber QA Ea  79. ... ... 550- 551
nunmber QA Ea 80....... ... ... 550- 551
nunmber QA Ea 8l...... ... ... 550- 551
nunber QA Ea 82.. ... .. ... 550- 551
nunmber QA Ea 83. ... . .. ... 550- 551
nunber QA Eb 144, ... . . ... 550- 551
nunber QA Eb 155. ... . . ... 550-551
nunber QA Eb 156. .. ... ... . ... 550-551
nunber QA Eb 157. ... .. ... 550- 551
nunber QA Fa 49. .. . . .. 550- 551
nunber QA Fa B4, .. ... 550- 551
nunmber QA Fa 58.... ... . ... 550- 551
nunmber QA Fa 60.. ... ... .. 550- 551
nunber QA Fa B3 ... ... . 550- 551
nunber QA Fa B4, .. ... ... 550-551
nunmber QA Fa 66. . ... ... . 550- 551
nunmber QA Fa  67. ... .. 550- 551
nunber QA Fa 72, .. . .. . 550- 551
nunmber QA Fa 74, . .. 550- 551
nunber QA Fa 75 . ... 550- 551
nunber SM Df 14, . ... 552-554
nunber SM Df 63, ... .. 552-554
number SMDf 98...... ... ... . 552- 554
nunber SM Df 9. ... ... .. 552-554
nunber SM Dg L 552-554
number SMDg 15.... ... ... 552- 554
nunber SMDg 18.. ... .. ... . 552-554
nunber SM Ef  80...... ... . ... 552-554
number SMFf  35... ... .. .. 552- 554
nunber SM Ff B3, ... ... 552-554
number WA Bj 5l ... 555-556
nunmber W Bf  80....... ... ... . 557-564
number W Bh 8. ... .. .. .. 557-564
nunber W Bh O 557-564
pi ezonmeter nunber wibxp2a......... ... .. ..., 557- 564
pi ezometer number wibxp2b........ ... .. 557-564
pi ezonmeter nunber wibxp2c......... ... ..., 557- 564
pi ezonmeter nunber wibxp2d......... ... ..., 557- 564
pi ezometer number wWibxp2e........... ... .. 557-564
pi ezonmeter nunber wibxp2f...... ... . ... 557-564
pi ezonmeter nunber wibxp2g......... ... ... 557- 564
pi ezometer number wibxp2h........ ... ... . 557-564
pi ezonmeter nunber Wibxp2i......... ... ... 557- 564
pi ezonmeter nunber wibzpla........... ... ... ... ... 557- 564
pi ezoneter number wibzplb.......... ... .. .. L 557-564
pi ezonmeter nunber wibzplc......... ... .. ... . 557-564
pi ezonmeter nunber wibzpld.......... ... ... ... .. 557- 564
pi ezoneter number wibzple........... ... .. .. 557-564
pi ezometer nunber wibzplf....... ... ... .. ..., 557- 564
pi ezonmeter nunber wibzplg.......... ... ... ... 557- 564
pi ezoneter number wibzplh........ .. ... .. .. 557-564
pi ezometer nunber wibzpli......... ... ... ... . 557- 564
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QUALI TY OF GROUND WATER- - Cont i nued Page
MARYLAND- Cont i nued:
W COM CO COUNTY- - Cont i nued
Wel | 382611075210610 Streanbed piezonmeter nunmber wibzplj............ ... . .. .. ... 557-564
Wel | 382611075210611 Streanbed piezonmeter number wibzplk......... ... ... ... .. ... .. ..... 557-564
WORCESTER COUNTY
Wel | 382635075030602 Local well number WO Ah 36. ... ... 565
Wl | 382638075033001 Local well number WO Ah 38...... ... ... .. ... i 565
Vel | 382214075041901 Local well number WO Bh 28........ ... ... . ... . . i, 565
Wel | 382216075041201 Local well number WO Bh  29. ... .. ... . .. . . . 565
Wl | 382443075033501 Local well number WO Bh  34...... ... ... .. ... . 565
Wl | 382215075041901 Local well number WO Bh 84........ ... ... .. .. i, 565
Wel | 382215075041902 Local well number WO Bh  85. ... ... ... . . . . . 565
Wl | 382215075041903 Local well number WO Bh 89.......... ... .. ... ... i, 565
Wl | 382127075043803 Local well number WO Bh  97...... ... . ... . .. . . . 565
Wel | 382127075043804 Local well number WO Bh 101. ... ... ... ... .. s 565
Wl | 381543075273802 Local well number WO Cc B..... ... .. ... 565

Wel | 381940075051901 Local well number WO Cg 34, .. ... ... .. . 565



WATER RESCQURCES DATA - MARYLAND AND DELAWARE, 1999
VOLUME 2. GROUND- WATER DATA

| NTRODUCTI ON

The Water Resources Division of the U 'S. Geol ogical Survey, in cooperation with State agencies, obtains
a large anount of data pertaining to the water resources of Maryland and Del aware each water year. These data,
accumul ated during nmany water years, constitute a valuable data base for devel opi ng an i nproved understandi ng of
the water resources of the State. To mmke these data readily available to interested parties outside the U S.
Geol ogi cal Survey, the data are published annually in this report series entitled "Water Resources Data - Maryl and
and Del anare. "

This series of annual reports for Maryland and Del aware 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 simlar report was
introduced that contained only data relating to water quality. Beginning with the 1975 water year, the report
format was changed to present, in one volune, data on quantities of surface water, quality of surface and ground
wat er, and ground-water |evels. In the 1989 water year, the report format was changed to two vol unes. Bot h
vol unmes contained data on quantities of surface water, quality of surface and ground water, and ground-water
levels. Volunme 1 contained data on the Atlantic Slope Basins (Del aware River through Patuxent River Basins) and
Volume 2 contained data on the Mnongahela and Potonac River Basins. Beginning with the 1991 water year,
Volume 1 contains all information on quantities of surface water and surface-water-quality data and Volunme 2
contains ground-water |evels and ground-water-quality data.

This report is Volume 2 in our 1999 series and includes records of water levels and water quality of
ground-water wells and springs. |t contains discharge data records for 6 springs, water |evels at 395 observation
well's, and water-quality analyses for 1 spring, 186 wells, and 27 streanbed pi ezoneters. Locations for ground-
wat er-l evel wells are shown on figures 5 and 6. The | ocation of the ground-water-quality sites are shown on figure
7. These data represent that part of the National Water Data Systemcollected by the U. S. Geol ogical Survey and
cooperating State and Federal agencies in Maryland and Del awar e.

Prior to introduction of this series and for several water years concurrent with it, water resources data
for Maryl and and Del aware were published in U S. Geol ogical Survey Water-Supply Papers. Data on water |evels for
the 1935 t hrough 1974 water years were published under the title "G ound-Water Levels in the United States." The
above nenti oned Water-Supply Papers may be consulted in the libraries of the principal cities of the United States
and may be purchased fromthe Branch of Infornmation Services, Box 25286, Federal Center, Denver, CO 80225.

Publications simlar to this report are published annually by the U S. Geol ogical Survey for all States.
These official Survey reports have an identification number consisting of the two-letter State abbreviation, the
last two digits of the water year, and the volunme nunber. For exanple, this volune is identified as "U.S.
Geol ogi cal Survey Water-Data Report MD-DE-99-2." For archiving and general distribution, the reports for [971-
74 water years also are identified as water data-reports. These water-data reports are for sale in paper copy or
in mcrofiche by the National Technical Information Service, U S Departnment of Commerce, Springfield, VA 22161.

Addi tional information including current prices for ordering specific reports nay be obtained fromthe
District Chief at the address given on the back of the title page or by tel ephone (410)238-4200.

COCPERATI ON
The U.S. Ceol ogical Survey and agencies of the State of Maryland have had cooperative agreenments for the

col l ection of water-resource records from1896 to 1909 and si nce 1924. Sim | ar cooperative agreenments have existed
bet ween the Survey and agencies of the State of Del aware, since 1943. O ganizations that assisted in the funding
or services in this report through cooperative agreenents with the Survey or through the Maryl and Geol ogi cal Survey
and Del awar e Geol ogi cal Survey are:

Maryl and Geol ogi cal Survey, Enery T. Ceaves, Director.

Del awar e Geol ogi cal Survey, Robert R Jordan, State Geol ogist.

Del awar e Departnent of Transportation, Anne P. Canby, Secretary of Transportation.

Del awar e Departnent of Natural Resources and Environmental Control, Christopher Tul ou,
Secretary of Natural Resources and Environnmental Control.

Maryl and Departnent of the Environment, Drinking Water Program John G ace.

Maryl and Departnent of Natural Resources, Research Assessnent Service, Power Plant
Research Program Peter Dunbar, Director.

Anne Arundel County Health Departnent, Division of Comunity and Environnental Health,
Sani tary Engineering section, J. Thomas G uver.

Town of Ccean City, Water Departnent, Ronald Ellis, Superintendent.

U S. Arny Garrison, Aberdeen Proving G ound, Environnmental Conservation and
Restoration Division, Kenneth P. Stachiw, Division Chief.

U. S. Environnmental Protection Agency, O fice of Research and Devel opnent, Thomas Pheiffer.

U. S. Navy, Naval Surface Warfare Center, Indian Head Division, Robin Mrey,
Utilities Division Chief.

Dover Air Force Base, 436th Support Group, Civil Engineering Squadron, Environnental
Flight, Jo Anne Deranp, Restoration Program Manager.

Organi zati ons and projects that provi ded data are acknow edged i n the site Renarks description. 1
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SUMVARY OF HYDROLOG C CONDI Tl ONS
Ground- Water Levels

G ound-water levels in water-table and artesi an observation wells, and spring discharges in Maryl and
and Del aware fluctuated in response to precipitation and ground-water wi thdrawal. Water-table |levels in Maryland
and Del aware were at normal or belownormal levels at the start of the 1999 Water Year (COctober 1998) due to
drought conditions, which began in the summer of 1997. Rain showers and snow storns in January brought water-table
level s to above-normal briefly in western Garrett County and southern Charles County, Maryland. The renainder of
the water year saw water |evels reaching record or near-record low levels in npst of the bi-state area as drought
conditions persisted. In late August, Hurricane Dennis brought nuch needed rainfall throughout Central Maryl and
and the Del marva Penninsula from3 to nore than 6 inches of rain. On Septenber 16, 1999, Hurricane Fl oyd dropped
from6 to nearly 15 inches of rain across nost of Central and eastern Maryland, and Del aware. The "eye" of
Hurricane Fl oyd noved directly north over the central divide of the Del marva Penninsul a. The Appal achi an Pl at eau,
and Valley and Ridge Physiographic Provinces received noderate rainfall. Water-table |evels rose to normal and
just above-nornal |evels by the end of the 1999 water year.

In the bi-State areas where Coastal Plain artesian aquifers are the main source for nunicipal water
supplies, water levels continued to decline for nost of Southern Maryland and the northern part of the Del narva
Penni nsul a. Water-level conditions are summari zed bel ow by physi ographi c provinces:

Appal achian Pl ateau.-- Water-table |evels were bel ow normal throughout the water year. No record-
low water |evels were recorded in the 5 Maryl and State Water-Level Mnitoring Network wells in this physiographic
provi nce.

Val |l ey and Ridge.-- Gound-water |evels were bel ow normal throughout the water year. No record-|ow
water | evels were recorded in the 6 Maryland State Water-Level Monitoring Network wells. No record-|ow discharges
were recorded for spring WA DI 103.

Bl ue Ridge.-- Water-table | evel s were bel ow nornal throughout the water year. Record-|lowwater |evels
were recorded in both of the Maryland State Water-Level Mnitoring Network wells WA Dj 2, and FRBd 96. Simlarly,
spring FR Fb 12 had a neasured record-|ow di scharge of 0.5 gallons per minute, on August 12, 1999.

Pi ednont.-- Water-table levels were below normal at the beginning of the water year for all 20
Maryl and State Water-Level Mnitoring Network wells. Water levels renmained below nornmal for nost of the 1999
wat er year with 2 | ong-termobservation wel | s having record-1owwater | evels, HOCe 38 and MO EH 20. Wl | Ho

Cd 79, a short-termnonitoring well (which has | ess than 20 years of water-level records), recorded a record- |ow
water |evel, and a short-termspring, HA Aa 9, recorded a record-|ow di scharge. Water |evels began rising after
Hurricane Fl oyd noved north over the physiographic province on Septenber 16, 1999, dropping over 8 to nearly 15
inches of rain. Water levels rose to normal or just above-normal |evels by the end of the 1999 water year.

The Maryl and State network includes 4 observation wells in the Triassic-Jurassic Basin in Maryland,
were nost aquifers are artesian. Wlls MO Db 68 and MO Cb 26 in the New Oxford Formation recorded record-1|ow
water levels in Septenber. These record-low |evels can be attributed to increased ground-water withdrawals and
the drought. Well Fr Af 27 in the Cettysburg Shale, also recorded record-low water levels in July and August.
Water |evels remained bel ow normal throughout the entire water year.

Coastal Plain.-- On the western shore of the Chesapeake Bay, water-table |evels were bel ow normal
at the beginning of the water year, and renmined bel ow nornal until md-Septenber, when over 11 inches of rain
fell as a result of Hurricane Floyd. Even with the prolonged drought, only 3 short-termnonitoring wells recorded
record-low water levels (CH Bg 12, CH De 25, and HA De 198). Because Hurricane Floyd brought nuch needed
precipitation, water levels were either at nornal levels or just above-normal |evels at the end of the water year.
On the Eastern Shore (Del marva Peninsula), water-table | evels were al so bel ow nornmal at the begi nning of the water
year. There are 24 water-table nonitoring wells in this part of Maryland and Delaware. Two wells in Sussex
County, Delaware, recorded |low water levels (Pf24-02, and Qe44-01). |In Maryland, 5 water-table wells recorded
record-1ow water |evels. Three of these wells were in the Salisbury aquifer in the Salisbury, Maryland
metropolitan area, where these record | evels can be attributed to ground-water w thdrawals. None of the record-
low water table | evels exceeded previous |low | evels by nmore than 2 feet.

Artesian aquifers on the western shore of the Chesapeake Bay lie close to their surface-recharge
zones at the southeastern edge of the Piednont Physiographic Province. It is in this outcrop belt that these
aqui fers receive nost of their ground-water recharge. This area is heavily popul ated because of its close
proximty to the Baltinore-Washington and Annapolis nmetropolitan areas. These areas rely exclusively on ground-
wat er supplies, except for the northwestern part of Prince Georges County, where the Washi ngton Suburban Sanitary
Conmi ssion supplies surface water from the Potomac and Patuxent Rivers. Artesian aquifers (identified in
parent heses) declined in the follow ng towns or areas of Maryl and and Del aware due to the general regional increase
in ground-water withdrawals, and in part to population growth and the drought, which started in the summer of
1997: Annapolis and vicinity (Upper and Lower Patapsco, Patuxent, and Mgothy); Cecilton (Upper Patapsco);
Charlotte Hall (Aquia); Elkton (Lower Patapsco); Leonardtown (Aquia, Piney Point); Lexington Park (Aquia, Piney
Poi nt) ; Prince Frederick (Aquia); St. Charles (Patuxent, Lower Patapsco, Magothy); Solonons Island (Aquia);
sout hern Anne Arundel County (Aquia); and Wal dorf (Patuxent, Lower and Upper Patapsco, Magothy).

bservation wells at the summer resorts at Rehoboth Beach, Delaware, and Ccean City, Maryland,
recorded record-low water |levels in the Manokin aquifer (O 24-06 and WO Bg 48) and the Ocean City aquifer (WO Bh
98). Hydrographs showi ng artesian observation well long-termtrends in the Coastal Plain Physiographic Province
are shown in figure 3.
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Figure 1.--Monthly ground-water levels at key observation wells.
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SPECI AL NETWORKS AND PROGRAMS

The ground-water Collection of Basic Records (CBR) National network provides a framework for
collecting and dissem nating ground-water-level data characterizing climatic variability. The network fills a
uni que national need and can be used for |ocal, regional, and National investigations of ground-water response to
droughts and other climatic effects. The Maryland and Del aware CBR network water-tabl e observation wells period
of record hydrographs are shown on figure 3.

National Water-Quality Assessment (NAWQA) Program of the U S. Ceological Survey is a long-term
programw th goal s 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 natural and
human factors affecting these observed conditions and trends; and provide information that supports development
and evaluation of management, regulatory, and monitoring decisions by other agencies.

Assessment activities are being conducted in 53 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 constituents will be measured in ground water, surface water,
streambed sediments, and fish tissues. The coordinated application of comparative hydrologic studies at a wide
range of spatial and temporal scales 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.

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 semiannually to discuss their information needs, monitoring
plans and progress, desired information products, and opportunities to collaborate efforts among agencies.

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

http://wwwrvares.er.usgs.gov/nawga/nawga_home.html

NAWOA Prograns in the MD-DE-DC_District

The Del marva Peninsula Study Unit (Del marva NAWQA)

The Delmarva Peninsula NAWQA study, one of 7 pilot studies, was active during the period 1986-1991
and restarted in 1999. The Delmarva study has given resource managers information about the extent of ground-
water contamination caused by agricultural and residential land use. For example, the study has shown that high
concentrations (greater than 10 milligrams per liter) of nitrate, which is a known hazard to human health, are
commonly found in water samples from most parts of the surficial aquifer, including the lower parts of the aquifer
that are used for water supply. Pesticides generally are not found in deep parts of the surficial aquifer, but
they could migrate to these zones during the next few decades.

Pot omac Ri ver Basin Study Unit (Potomac NAWQA)

The Potomac River Basin NAWQA study began in 1991 with a wide variety of sampling approaches to
evaluate water quality in streams and ground water. Streams are being evaluated through repetitive water sampling
or through synoptic sampling of many streams. Biological assessments of aquatic insects, fish, and algae, and
tissues from clams and fish as well as streambed sediment are being analyzed. Ground water is being evaluated by
large-scale samplings of private wells in agricultural, urban, and suburban areas. A small-scale ground-water
research basin is being studied as a representative setting in the Potomac River Basin. The first phase of the
water-quality assessment for the Potomac River Basin study unit focused on nitrogen, phosphorous, and pesticides,
which are the three most common contaminants in water. Analyses of these contaminants have begun to show which
streams and ground-water reservoirs contain concentrations of these chemicals at levels harmful to humans and
aquatic life; how concentrations of the chemicals vary seasonally; and the likely sources of these chemicals in
streams and ground water.

EXPLANATI ON CF THE RECORDS

The ground-water-levels and quality-of-ground-water records published in this report are for the
1999 water year that began October 1, 1998, and ended September 30, 1999. A calendar of the water year is provided
on the inside of the front cover. The records contain ground-water-level data and water-quality data for ground
water. The locations of the ground-water sites where the data were collected are shown in figures 5, 6, and 7.
The following sections of textare 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 ldentificati on Nunbers

Each well in this report is assigned a unique identification number. This number is unique in that
it applies specifically to a given well or spring and to no other. The number usually is assigned when a well
is first established and is retained for that well or spring indefinitely. The system used by the U.S. Geological
Survey to assign identification numbers for ground-water well sites is based on geographic location. The
"latitude-longitude™ system is used for wells.
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Latitude-Longi tude System

The identification nunbers for wells are assigned according to the grid systemof |atitude and | ongitude.
The nunber consists of 15 digits. The first six digits denote the degrees, m nutes, and seconds of |atitude, the
next seven digits denote degrees, mnutes, and seconds of longitude, and the last tw digits (assigned
sequentially) identify the wells (or springs) or other sites within a 1-second grid. This site-identification
nunber, once assigned, is a pure nunber and has no | ocational significance. In the rare instance where the initial
determnation of latitude and longitude are found to be in error, the station wll retain its initial
identification nunber; however, its true latitude and longitude will be listed in the LOCATI ON paragraph of the
station description as the correct latitude and | ongitude coordinates. (See Figure 4 below.)

39°23'41 "
Coordi nates for
m scel | aneous site
/ C (392340076344001)
C
40" e
Coordinates for well D D
(392339076344101) and ® A
m scel | aneous site E L]
(392339076344102) E
[ J
B
39°23'39 " e
N —
NI < Q Coordinates for wells A
?-) < (392339076344001) and
™
‘,3 %o B (392339076344001)
N~

Figure 4.--System for nunbering wells and miscel | aneous
sites (latitude and | ongitude).

Vel | - Nunbering System

Wells in Maryland are al so identified on the basis of a second nunbering systemestablished by the Maryl and
Geol ogi cal Survey. The first two letters of the well nunmber are the county prefix (for exanple, AL for Allegany).
The second part of the well nunber consists of two letters that designate a 5-minute quadrangl e within the county;
the first letter (a capital letter) denotes a 5-minute segnent of latitude fromnorth to south, and the second
letter (lower case) denotes a 5-minute segnent of |ongitude fromwest to east. The wells are nunbered sequentially
within each 5-minute quadrangle. For exanple, well AL Ah 1 is the first well inventoried within the Ah 5-mnute
quadrangl e in Allegany County. Baltinore City well nunbers are based on 1-mile grids, with reference to the
Washi ngt on Monurment as the center. Thus, well 7S4E-1 is in the grid cell 7 nmiles south and 4 niles east of the
Washi ngt on Monunment, and is the first well inventoried in that grid cell.

Del aware wells are identified by a nunbering systeminstituted by the Del aware Ceol ogi cal Survey. The State
is divided into 5-mnute quadrangles of latitude and |ongitude. The quadrangles are lettered north to south with
capital letters. Each 5-mnute quadrangle is further subdivided into 25 1-m nute bl ocks which are nunbered from
north to south from1l to 5 and are nunbered in the sequence in which they are inventoried. The identity of a
wel |l is established by prefixing the sequence nunmber with an upper and | ower case letter followed by two nunbers
to designate the 5-mnute and 1-minute blocks, respectively, in which the well is located. For exanple, well
nunber Cb41-03 is the third well to be scheduled in the 1-minute block 41 that has coordi nate "Ch41".

Records of Ground-Water Levels

Water-level data fromthe Maryl and and Del awar e Cbservati on-Wel |l Networks, and observation wells from9 ground-
water projects are reported. These data are intended to provide historical water-level information for ground-
wat er managenent, and identify ground-water conditions in project areas. The observation-well networks were
established to observe ground-water |evel fluctuations through time and to identify areas of man-induced stress
on the ground-water-flow system The |ocations of the State network observation wells in Maryland and Del aware
are shown on Figure 5. The locations of project wells are shown on Figure 6.
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Data Col | ecti on and Conputation

Measurenents of water levels are made in nany types of water wells under various conditions. These nethods
of measurenment are standardi zed to incorporate continuous precision. The equi pment and neasuring techni ques used
at each observation well ensure that the nmeasurenents at each well are of consistent accuracy and reliability.

The water-level data tables and hydrographs are presented in al phabetical order by counties. The prinmary
identification nunber is the State well nunber that appears in the upper left hand corner. The secondary
identification nunber is the 15-digit site identification nunmber (see Latitude-Longitude Systemsection on page 7).

Water levels are neasured nmanually by steel tape or by an electric tape (neter) approxinately every 4 to 6
weeks; some wells are equipped with continuous graph or digital water-level recorders to observe daily
fluctuations. The water levels are reported to the nearest hundredth of a foot above or bel ow | and-surface datum
(Isd) or sea level. Land-surface datumis a datumplane that is approximtely at land surface at each well. The
el evation of the land-surface datum and the height of the neasuring point (MP) above or bel ow | and-surface datum
is given in each well description. Wter levels for wells equipped with graphic or digital recorders report the
dai ly maxi mum and m ni num val ues.

Data Presentation

A description of each observation well precedes the water-Ilevel tables and hydrographs. The follow ng
information is given in the description:

VELL NUMBER. - - (See Well-Nunbering System section on page 7.)

SITEID.--A15-digit nunber: the first 6 digits are the latitude, the next 7 digits are the | ongitude,
and the last 2 digits refer to the sequence nunber for identifying one or nore wells at a particular |atitude and
longitude. The site IDis the best location at the time of inventory. The actual l|atitude and | ongitude nmay be
slightly different as a result of nbre up-to-date know edge of location. The site IDis basically used as an
identification nunber and not an exact location. (See Latitude-Longitude System section on page 7.)

PERM T NUMBER. - - The pernmit nunber is the State pernit nunber required for drilling wells in Maryl and
and Del aware. Upon conpletion of the well, the driller nust submt a conpletion report which documents specific
data on the construction of the well. This docunent also reports the punpage results in terns of punping period,

yield as gallons per mnute, and drawdown.

LOCATI ON. - - The location is the latitude and |ongitude in the appropriate designation of degrees,
m nutes, and seconds. The hydrologic unit is a code for the river basin where the well is located (U S. Geol ogi cal
Survey, Hydrologic Unit Map-1974 States of Maryland and Del aware). A brief |ocal description of the location is
al so given along with the well-owner’s nane.

AQUI FER. - - The aquifer is the geologic fornmation fromwhich the well receives its water supply. Each
aquifer is identified by its geologic age and the U.S. Geol ogical Survey Ground Water Site Inventory (GASI) data
base aqui fer code.

VELL CHARACTERI STICS. --Thi s describes the type of well, the physical characteristics of the well,
and the known construction infornation.

| NSTRUMENTATI ON. - - Thi's provides information on the frequency of neasurenent of water |evels and the
continuous water-|evel equipnent used.

DATUM --This lists the altitude of |and surface above sea | evel at the well to the nearest 10 feet
as determned froma 7-1/2-m nute quadrangl e topographic map, or to the nearest hundredth of a foot as determ ned
from surveying. The measuring point (MP) is the distance above or below the |and surface at the point at which
the water-|evel measurenments are made.

REMARKS. - - Thi s section gives inportant miscellaneous data relevant to the well site.

PERI OD OF RECORD. - - The period of record |lists the begi nning and endi ng nonth and year of water-Ievel
record or "current year" if the records are to be continued into the follow ng year.

EXTREMES FOR PERI OD OF RECORD. - - The extremes for period of record identify the date or dates of highest
and | owest water-|evel neasurenents.

Spring Discharge Tabl es

A table of discharge in gallons per nminute follows the station description for each spring. The
data appears in a table format showi ng date and di scharge. The discharge neasurenments are nmeasured volunetrically
or by use of a flow neter.

Wat er - Level Tabl es

A table of water levels follows the station description for each well. Wter levels are reported
in either of the follow ng table formats:

Hand- hel d nmeasurenents.--1f the data are collected by hand held nmeasurenments, the data appears in
a table format of date and water level with the datumin reference to land surface. These values are reported to
the nearest hundredth of a foot.

Recorder.--Water levels are presented in a two-page 6-nonth format by water year with colums for
daily maxi muns and mininmunms. These data are reported in reference to either |and surface or sea |level datum
The dai |y maxi numcol um for | and-surface data represents the | owest daily water | evel recorded. The daily nmi ni num
colum for land surface data represents the highest water |level recorded. For sea |level data, the daily maxi mum
colum represents highest daily water |evel recorded. The daily mnimmcolum represents the | owest daily water
| evel recorded. M ssing data are represented by dashes in the table.
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Hydr ogr aphs

The hydrographs are a graphic display of water-level fluctuations over a period of time. 1In this
report, a 5-year hydrograph is shown starting October 1, 1994 through Septenber 30, 1999. Hydr ogr aphs whi ch
di spl ay hand- measured val ues are referenced to | and surface datum Each neasurenent is indicated by a circle and
connected with a dashed line to indicate the trend from one neasurenment to the next. The trend line should be
interpreted as a general direction of water-level novenment. Actual water levels nay deviate fromthis line. The
trend line is not drawn if the nmeasurenents are greater than 60 days apart. Recorder data are graphed as a
continuous line using the | owest water |evel recorded for each day. M ssing data are indicated by a bl ank space.
M ssing data result fromrecorder nal functions, battery or clock failures, and nechanical problens related to the
response of water-level novenent in a well.

Records of Gound-Water Quality
Records of ground-water quality in this report differ fromother types of records in that, for nost

sanpling sites, they consist of only one set of neasurenments for the water year. The quality of ground water
ordinarily changes slowy; therefore, for npst purposes, one annual sanpling, or only a few sanples taken at

infrequent intervals during the year, are sufficient. Frequent neasurenment of the sane constituents is not
necessary unless one is concerned with a particular problem such as nonitoring for trends in nitrate or chloride
concentrations. In the special cases where the quality of ground water may change nore rapidly, nore frequent

nmeasurenents are made to identify the nature of the changes. The locations of water-quality wells in Maryl and
and Del aware are shown in Figure 7.

Data Col | ecti on and Conputation

The records of ground-water quality in this report were obtained nostly as part of ground-water
studies in specific areas. Consequently, a nunber of chenical analyses are presented for some counties, but none
are presented for others. As a result, the records for this year, by thenselves, do not provide a bal anced view
of ground-water quality Statewi de. This can be attained only by considering records for this year in context with
simlar records obtained for these and other counties in earlier years.

Mbst nethods for collecting and anal yzi ng water sanples are described in the U S. Geol ogi cal Survey
Techni ques of Water-Resources Investigations (TWRI's) publications referred to in the "On-site Measurenents and
Sanpl e Col |l ection" and the "Laboratory Measurenents" sections in this data report. In addition, the TWRI Book 1,
Chapter D2, describes guidelines for the collection and field analysis of ground-water sanples for selected
unstabl e constituents. The values reported in this report represent water-quality conditions at the time of
sanpl ing as nuch as possible, consistent with avail abl e sanpling techni ques and net hods of anal ysis. These nethods
are consistent with the Anerican Society for Testing and Materials (ASTN standards and generally follow the
standars of the International Organization for Standards (I1SO).

Data Presentation

The records of ground-water quality are published in a section titled QUALITY OF GROUND WATER
imediately follow ng the ground-water-level records. Data for quality of ground water are |isted al phabetically
by County, and are identified by well or spring number (WellNumber) . The prine identification nunber for wells
or springs sanpled is the 15-digit (SiteID) nunber derived fromthe | atitude-1ongitude |ocations. The site ID
includes a two-digit sequence nunber for use at locations having nultiple sites. No descriptive statenents are
given for ground-water-quality records; however, the well nunmber, depth of well, date of sanpling, and other
pertinent data are given in the table containing the chenm cal analyses of the ground water.
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Remar k Codes

The foll owi ng remark codes nmay appear with the water-quality data in this report:

PRI NTED OUTPUT REVARK
E Estimated val ue.
> Actual value is known to be greater than

the val ue shown.

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

K Resul ts based on col ony count outside the
accept ance range (non-ideal colony count).

L Bi ol ogi cal organi smcount |ess than 0.5 percent
(organi sm may be observed rather than counted).

D Bi ol ogi cal organi smcount equal to or greater
than 15 percent (dominant).

& Bi ol ogi cal organi smestimted as domi nant.

\Y Anal yte was detected in both the environnmental sanple
and the associated bl ank.

VATER- QUALI TY CONTROL DATA

Data generated fromquality-control (QC) sanples are a requisite for evaluating the quality of the sanpling
and processing techniques as well as data from the actual sanples thenselves. Wthout QC data, environnental
sanpl e data cannot be adequately interpreted because the errors associated with the sanple data are unknown. The
various types of QC sanples collected by this District are described in the follow ng section. Procedures have
been established for the storage of water-quality-control data within the U S. Geol ogi cal Survey. These procedures
allow for storage of all derived QC data and are identified so that they can be related to corresponding
envi ronnental sanpl es.

Bl ank Sanpl es

Bl ank sanples are collected and anal yzed to ensure that environnmental sanples have not been contanmi nated by
the overall data-collection process. The blank solution used to develop specific types of blank sanples is a
solution that is free of the analyses of interest. Any neasured value signal in a blank sanple for an analyte (a
speci fic conponent neasured in a chemcal analysis) that was absent in the blank solution is believed to be due
to contam nation. There are nmany types of blank sanpl es possible, each designed to segregate a different part of
the overall data-collection process. The types of blank sanples collected in this District are:

Field Blank - a blank solution that is subjected to all aspects of sanple collection, field-
processing preservation, transportation, and | aboratory handling as an environnental sanple.

Trip blank - a blank solution that is processed through the same type of bottle used for an
environnmental sanple and kept with the set of sanple bottles before and after sanple collection.

Equi pnment bl ank -a bl ank solution that is processed through all equi pnent used for collecting
and processing an environnental sanple (similar to a field blank but normally done in the nore
controlled conditions of the office).

Sanpl er blank - a blank solution that is poured or punped through the same field sanpler used
for collecting an environnental sanple.

Filter blank - a blank solution that is filtered in the sane manner and through the sane
filter apparatus used for an environnental sanple.

Splitter blank - a blank solution that is mxed and separated using a field splitter in the
sanme manner and through the sanme apparatus used for an environnmental sanple.

Preservation blank - a blank solution that is treated with the sanpler preservatives used for
an environnental sanple.

Ref erence Sanpl es

Reference sanpls are a solution or material prepared by a | aboratory whose conposition is certified for
one or nore properties so that it can be used to assess a neasurenent nethod. Sanples of reference naterial are
subnmitted for analysis to ensure that an analytical nethod is accurate for the known properties of the reference
material . Generally, the selected reference material properties are simlar to the environmental sanple
properties.
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Repl i cate Sanpl es

Replicate sanples are a set of environmental sanples collected in a manner such that the sanples are
considered to be essentially identical in conposition. Replicate is the general case for which a duplicate is
the special case consisting of two sanples. Replicate sanples are collected and anal yzed to establish the anpunt
of variability in the data contributed by sone part of the collection and anal ytical process. There are many
types of replicate sanples possible, each of which nmay yield slightly different results in a dynam ¢ hydrol ogic
setting, such as a flowing stream The types of replicate sanples collected in this district are collected one
after the other, typically over a short tine.

Split sanple - a type of replicate sanple in which a sanple is split into subsanples contenpor-
aneous in time and space.

Spi ke Sanpl es

Spi ke sanpl es are sanples to which known quantities of a solution with one or nore well-established
anal yte concentrations have been added. These sanples are anal yzed to determ ne the extent of matrix interference
or degradation on the analyte concentration during sanple processing and anal ysis.

ACCESS TO USGS DATA

The U.S. Geol ogical Survey (USGS) is the principal Federal water-data agency and, as such, collects
and di ssem nates about 70 percent of the water data currently being used by nunerous State, |ocal, private, and
other Federal agencies to develop and manage our water resources. As part of the Geological Survey’s program of
releasing water data to the public, a large-scale computerized system has been developed for the storage and
retrieval of water data collected through its activities. The National Water Information System ( NW S) an updated
version of the former National Water Data Storage and Retrieval System ( WATSTORE) provides an effective and
efficient means for the processing and maintenance of water data collected through the activities of the U.S.

Geological Survey and for release of the data to the public. The District computer network system in Baltimore
is the main data storage facility for Maryland, Delaware, and Washington, D.C. water data. The following data
bases can be accessed for ground-water data:

Ground- Water Site | nventory data base ( GBI ) - Contains inventory data for over 29,000 ground-water
well and spring sites, and over 1,700 surface water sites. The ground-water data includes site location,
geohydrologic characteristics, well construction and manually measured water-level data or spring improvements
and discharges, along with other pertinent ground-water information.

Automated Data Processing System( ADAPS)-Contains daily values for over 970 observation well water-
levels and streamflow stages, along with water temperature, specific conductance, and dissolved oxygen for surface
water stations equipped with water-quality monitors.

Quality  Water Database( QADATA) - Contains approximately 3,000 analyses of water samples that describe
the chemical, physical, biological, and radio-chemical characteristics of both ground-water sites, and surface-
water stations.

State Water Use Data System ( SWUJDS) - Contains water user consumption information for over 2,000
ground-water and 700 surface water use appropriations with monthly and daily water use totals.

Some water-quality and ground-water data also are available through the world wide web (WWW). These
data may be accessed at

http:// md. wat er. usgs. gov/
In addition, data can be provided in various machine-readable formats on magnetic tape or 3-1/2 inch

floppy disk. Information about the availability of specific types of data or products, and user charges, can be
obtained locally from each of the Water Resources Division District Offices (See address on back of the title page).
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DEFI NI TI ON OF TERMS

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

Acid neutralizing capacity (ANC) is the equivalent sum of all bases or base-producing materials,

solutes plus particulates, in an aqueous systemthat can be titrated with acid to an equival ence point.

(ATP) is an organic, phosphate-rich, conpound inportant in the transfer of
energy in organisns. |Its central role in living cells makes it an excellent indicator of the presence of living
material in water. A neasure of ATP therefore provides a sensitive and rapid esti mate of bionass. ATP is reported
in mcrograns per liter of the original water sanple.

Algae are nostly aquatic single-celled, colonial, or nulti-celled plants, containing chlorophyll
and | acking roots, stens, and | eaves.

Algal agrowth potential (AGP) is the maxi num algal dry weight biomass that can be produced in a
natural water sanple under standardized | aboratory conditions. The growth potential is the algal biomass present
at stationary phase and is expressed as nmilligrams dry wei ght of al gae produced per liter of sanple.

Alkalinity is the capacity of solutes in an aqueous systemto neutralize acid.

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

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

Bacteria are mcroscopic unicellular organisms, typically spherical, rodlike, or spiral and
threadli ke in shape, often clunped into col onies. Sonme bacteria cause di sease, while others performan essential
role in nature in the recycling of materials; for exanple, by deconposing organic matter into a form available
for reuse by plants.

are a particular group of bacteria that are used as indicators of
possi bl e sewage pol lution. This group includes colifornms that inhabit the intestine of warm
bl ooded aninal s and those that inhabit soils. They are characterized as aerobic or facultative
anaer obi c, gram negative, nonspore-formng, rod-shaped bacteria which fernent |actose with gas
formation within 48 hours at 35°C. In the laboratory these bacteria are defined as all the
organisms that produce colonies with a golden-green metallic sheen within 24 hours when incubated
at 35°C plus or minus 1.0°C on M-Endo medium (nutrient medium for bacterial growth). Their
concentrations are expressed as number of colonies per 100 milliliters (ml) of sample.

are bacteria that are present in the intestine or feces of warm-
blooded animals. They are often used as indicators of the sanitary quality of the water. In
the laboratory, they are defined as all organisms that produce blue colonies within 24 hours
when incubated at 44.5°C plus or minus 0.2°C on M-FC medium (nutrient medium for bacterial
growth). Their concentrations are expressed as number of colonies per 100 mL of sample.

are bacteria found also in the intestine of warm-blooded
animals. Their presence in water is considered to verify fecal pollution. They are characterized
as gram-positive, cocci bacteria which are capable of growth in brain-heart infusion broth. In
the laboratory, they are defined as all the organisms which produce red or pink colonies within
48 hours at 35°C plus or minus 1.0°C on KF-streptococcus medium (nutrient medium for bacterial
growth). Their concentrations are expressed as number of colonies per 100 mL of sample.

Ent erococcus bacteria are commonly found in the feces of humans and other warm-blooded
animals. Although some strains are ubiquitous and not related to fecal pollution, the presence
of enterococci in water is an indication of fecal pollution and the possible presence of enteric
pathogens. Enterococcus bacteria are those bacteria which produce pink to red colonies with
black or reddish-brown precipitate after incubation at 41°C on mE agar and subsequent transfer
to EIA medium. Enterococciinclude St rept ococcus feacal is, Streptococcus feacium Streptococcus
avi um and their variants.

( BOD) is a measure of the quantity of dissolved oxygen, in milligrams per
liter, necessary for the decomposition of organic matter by micro-organisms, such as bacteria.

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

Ash nmss is the mass or amount of residue present after the residue from the dry mass
determination has been ashed in a muffle furnace at a temperature of 500°C for 1 hour. The ash
mass values of zooplankton and phytoplankton are expressed in grams per cubic meter (g/m 3), and
periphyton and benthic organisms in grams per square mile (g/mi .

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

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

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



WATER RESOURCES DATA - NMARYLAND AND DELAWARE, 1999 13

Cells/volunme refers to the nunber of cells of any organi sm which is counted by using a m croscope
and grid or counting cell. Many planktonic organisms are nmulticelled and are counted according to the nunber of
contained cells per sanple, usually mlliliters (m) or liters (L).

Chem cal oxygen demand (COD) is a neasure of the chemically oxidizable material in the water and
furni shes an approxi mation of the anmpunt of organic and reducing nmaterial present. The determ ned value may
correlate with BOD or with carbonaceous organic pollution fromsewage or industrial wastes.

refers to the green pignments of plants. Chlorophyll aand b are the two npst conmon
green pignments in plants.

Color unit is produced by one mlligram per liter of platinumin the formof the chloroplatinate
ion. Color is expressed in units of the platinumcobalt scale.

Dissolved refers to that material in a representative water sanple which passes through a 0.45
m cronmeter (um) nenbrane filter. This is a conveni ent operational definition used by Federal agencies that coll ect
wat er data. Determi nations of "dissolved" constituents are nade on subsanples of the filtrate.

Dissolved-solids concentration of water is determned either analytically by the "residue-on-
evaporation" nethod, or mathematically by totaling the concentrations of individual constituents reported in a
conpr ehensi ve chemical analysis. During the analytical determination of dissolved solids, the bicarbonate
(generally a nmjor dissolved conponent of water) is converted to carbonate. Therefore, in the mathemati cal
cal cul ati on of dissolved-solids concentration, the bicarbonate value, in mlligrams per liter, is multiplied by
0.492 to reflect the change.

Hardness of water is a physical-chemical characteristic that is conmmonly recogni zed by the increased
quantity of soap required to produce lather. It is conputed as the sum of equival ents of polyval ent cations and
is expressed as the equival ent concentration of calcium carbonate (CaCOj).

- is a network of 50 sites in small drainage basins around the
country whose purpose i s to provide consistent data on the hydrol ogy, including water quality, and related factors
in representative undevel oped wat ersheds nati onwi de, and to provide anal yses on a continuing basis to conpare and
contrast conditions observed in basins nore obviously affected by the activities of nan.

Hydrologic unit is a geographic area representing part or all of a surface drainage basin or
di stinct hydrologic feature as delineated by the USGS Ofice of Water Data Coordination on the State Hydrol ogic
Unit Maps; each hydrologic unit is identified by an eight-digit nunber.

Land-surface datum(lsd) is a datumplane that is approxi mately at |and surface at each ground-water
observation well.

Measuring point (MP) is an arbitrary pernmanent reference point fromwhich the distance to the water
surface in a well is neasured to obtain the water |evel.

is athin, mcroporous naterial of specific pore size usedto filter bacteria, algae,
and other very small particles fromwater.

Metanorphic stage refers to the stage of developnent that an organism exhibits during its
transformation froman imuature formto an adult form This devel opnental process exists for nost insects, and
the degree of difference fromthe immture stage to the adult formvaries fromrelatively slight to pronounced,
wi th nmany internediates. Exanpl es of netanorphic stages of insects are egg-larva-adult or egg-nynph-adult.

(MBAS) are apparent detergents. The deternination depends on the
formati on of a blue col or when nethyl ene blue dye reacts with synthetic anionic detergent conpounds.

(Hg/g) is a unit expressing the concentration of a chemcal constituent as the
mass (microgranms) of the elenent per unit mass (gram) of nmaterial analyzed.

Mcrograms per liter (UGL, upg/L) is a wunit expressing the concentration of chemcal
constituents in solution as mass (mcrograns) of solute per unit volume (liter) of water. One thousand m crograns
per liter is equivalent to one mlligramper liter.

(nB/cm US/CM is aunit expressing the anount of electrical conductivity
of a solution as neasured between opposite faces of a centinmeter cube of solution at a specified tenperature.
Sienmens is the International System of units nonenclature. |t is synonynous with nhos and is the reciprocal of
resi stance in ohns.

MIlligranms per liter (MJL, ng/L) is a unit for expressing the concentration of chem cal
constituents in solution. MIligrams per liter represents the mass of solute per unit volume (liter) of water.
Concentration of suspended sedinment also is expressed in ng/L and is based on the mass of dry sedinent per liter
of water-sedi ment mixture.

Mbst probabl e nunber (MPN) is an index of the nunber of coliformbacteria that, nore probably than
any other nunber, would give the results shown by the |aboratory examination: it is not an actual enuneration.
It is determined fromthe distribution of gas-positive cultures anong nmultiple inocul ated tubes.

(NGVD of 1929) is a geodetic datum derived from a
general adjustment of the first-order level nets of both the United States and Canada. It was formerly called
"Sea Level Datum of 1929" or "nean sea level" in this series of reports. Although the datumwas derived fromthe
average sea | evel over a period of many years at 26 tide stations along the Atlantic, Gulf of Mexico, and Pacific
Coasts, it does not necessarily represent |ocal nmean sea |evel at any particul ar place.

The National Water-Quality Assessnent (NAWQA) Program of the U S. Geol ogical Survey is a long-term
programwi th 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 natural and
human factors affecting these observed conditions and trends; and provide information that supports development
and evaluation of management, regulatory, and monitoring decisions by other agencies.
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Organismis any living entity.

Organism count/area refers to the nunber of organisnms collected and enunerated in a sanple and
adjusted to the nunber per area habitat, usually square neter (rr?), acre, or hectare. Peri phyton, benthic
organi sms, and macrophytes are expressed in these terns.

Organi sm count/volune refers to the nunber of organisms collected and enunerated in a sanple and
adj usted to the nunber per sanple volune, usually mlliliter (mL) or liter (L). Nunbers of planktonic organi sms
can be expressed in these terns.

Total organism count is the total number of organisms collected and enunmerated in any

particul ar sanple.

is a 5-digit nunber used in the U S. GCeological Survey conputerized data system
Nat i onal Water Infornmation System (NWS), to uniquely identify a specific constituent. The codes used in NWS
are the same as those used in the U S. Environnental Protection Agency data system STORET. The U.S. Environnental
Protecti on Agency assigns and approves all requests for new codes.

Partial-record station is a particular site where linmted water-quality data are collected
systematically over a period of years for use in hydrol ogi c anal yses.

Particle size is the diameter, in mllimeters (mm), of a particle determ ned by either sieve or
sedi nent ati on nethods. Sedi nentation nmethods (pipet, bottomw thdrawal tube, visual-accunulation tube) determ ne
the fall diameter of particles in either distilled water (chemically dispersed) or in native water (the river
water at the tinme and point of sanpling).

Particle-size classification used in this report agrees with the recommendation nade by the
Ameri can Geophysical Union Subconm ttee on Sedi nent Term nology. The classification is as follows:

Cassification Size (M) Met hod of anal ysis
day.......... 0.00024 - 0.004 Sedi ment ati on
Silt.......... 0. 004 - 0.062 Sedi nent ati on
Sand.......... 0. 062 - 2.0 Sedi mentation or sieve
Gavel........ 2.0 - 64.0 Si eve

The particle-size distributions given in this report are not necessarily representative of all particles in
transport in the stream Mst of the organic matter is renmoved, and the sanple is subjected to nmechanical and
chemi cal dispersion before analysis indistilled water. Chenical dispersionis not used for native-water anal ysis.

is a unit for expressing the ratio of a particular part of a sanple or
popul ation to the total sanple or population, in terms of types, nunbers, mass, or volune.

is the assenblage of mcro-organisns attached to and living upon subnerged solid
surfaces. VWile prinarily consisting of algae, they also include bacteria, fungi, protozoa, rotifers, and other
smal | organi sns.

Pesticides are chemi cal conpounds used to control undesirable organisms. Mjor categories of
pesticides include insecticides, mticides, fungicides, herbicides, and rodenticides.

Picocurie (PC, pG) is one trillionth (I x IO)’12 of the ampbunt of radioactivity represented by a
curie (G). Acurie is the anount of adioactivity that yields 3.7 x 1010 radi oactive disintegrations per second.
A picocurie yields 2.22 dpm (disintegrations per mnute).

Plankton is the conmunity of suspended, floating, or weakly swi nm ng organisns that |live in the open
wat er of |akes and rivers.

Phytopl ankton is the plant part of the plankton. They are usually microscopic and their
novenment is subject to the water currents. Phyt opl ankton growth is dependent upon solar
radiation and nutrient substances. Because they are able to incorporate as well as release
materials to the surrounding water, the phytoplankton have a profound effect upon the quality
of the water. They are the primary food producers in the aquatic environnent and are conmonly
known as al gae.

Blue-green al gae are a group of phytopl ankton organi sms having a bl ue pignent, in addition

to the green pignment called chlorophyll. Blue-green algae often cause nuisance conditions in
wat er .

Diatons are the wunicellular or <colonial algae having a siliceous shell. Their
concentrations are expressed as nunber of cells per mlliliter (cells/nmL) of sanple.

Green al gae have chlorophyl|l pignents sinmlar in color to those of higher green plants.
Sonme forms produce algae mats or floating "nobss" in |akes. Their concentrations are expressed
as nunber of cells per milliliter (cells/nL) of sanple.

is the animal part of the plankton. Zooplankton are capable of extensive
nmovenents within the water colum and are often |arge enough to be seen with the unaided eye.
Zoopl ankt on are secondary consuners feedi ng upon bacteria, phytoplankton, and detritus. Because
they are the grazers in the aquatic environnent, the zooplankton are a vital part of the aquatic
food web. The zoopl ankton comunity is domi nated by small crustaceans and rotifers.

Pol ychl ori nat ed bi phenyls (PCB’'s) are industrial chemicals that are mi xtures of chlorinated bi phenyl

conpounds havi ng various percentages of chlorine. They are simlar in structure to organochl orine insecticides.
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Primary productivity is a measure of the rate at which new organic matter is formed and
accumul at ed t hrough phot osynt heti c and chenpsynthetic activity of producer organisms (chiefly, green plants). The
rate of primary production is estimted by neasuring the amount of oxygen rel eased (oxygen nethod) or the anmpunt
of carbon assinilated by the plants (carbon nethod).

Mlligrams of carbon per area or volume per unit tine [mg O (m2.time)] for periphyton and
macrophytes and [ng O (nB.tine)] for phytoplankton are units for expressing primary productivity. They define
the ampbunt of carbon dioxide consumed as neasured by radioactive carbon (carbon 14). The carbon 14 nethod is of
greater sensitivity than the oxygen |ight- and dark- bottle nmethod and is preferred for use in unenriched waters.
Unit time may be either the hour or day, depending on the incubation period.

Y ar a Xydg [ ar ea ne_per uni ime [ng 2/ (m i me or periphyton and
macr ophytes and @/ (nB.tinme)] for phytopl ankton are the units for expressing primary productivity. They define
production and respiration rates as estimted from changes in the nmeasured dissolved oxygen concentration. The
oxygen |ight- and dark- bottle nethod is preferred if the rate of primary production is sufficient for accurate
nmeasurenents to be made within 24 hours. Unit tine may be either the hour or day, depending on the incubation
peri od.

Radi ochenical programis a network of regularly sanpled water-quality stations where sanples are
collected to be anal yzed for radi oi sotopes. The streanms that are sanpled represent major drainage basins in the
conterminous United States.

Sea level: In this report "sea level" refers to the National Ceodetic Vertical Datumof 1929 (NGVD
of 1929)-a geodetic datumderived froma general adjustnment of the first-order | evel nets of both the United States
and Canada, fornerly called Sea Level Datum of 1929.

- io (SAR) is the expression of relative activity of sodiumions in exchange
reactions within soil and is an index of sodiumor alkali hazard to the soil. Wters range in respect to sodium
hazard fromthose which can be used for irrigation on alnpbst all soils to those which are generally unsatisfactory
for irrigation.

Solute is any substance that is dissolved in water.

Specific conductance is a neasure of the ability of water to conduct an electrical current. It is
expressed in microsiemens per centimeter at 25°C. Specific conductance is related to the type and concentration
of ions in solution and can be used for approximating the dissolved-solids content of the water. Commonly, the
concentration of dissolved solids (in milligrams per liter) is from 55 to 75 percent of the specific conductance
(in microsiemens). This relation is not constant from stream to stream, and it may vary in the same source with
changes in the composition of the water.

Suspended (as used in tables of chemical analyses) refers to the amount (concentration) of
undissolved material in a water-sediment mixture. Itis associated with the material retained on a 0.45-micrometer
filter.

is the amount of a given constituent that is in solution after the part of

a representative water-suspended sediment sample that is retained on a 0.45- um membrane filter has been digested
by a method (usually using a dilute acid solution) that results in dissolution of only readily soluble substances.
Complete dissolution of all the particulate matter is not achieved by the digestion treatment and thus the
determination represents something less than the "t otal " amount (thatis, less than 95 percent) of the constituent
presentin the sample. To achieve comparability of analytical data, equivalent digestion procedures are required
ofalllaboratories performing such analyses because different digestion procedures are likely to produce different
analytical results.

Determinations of "suspended, recoverabl e" constituents are made either by analyzing portions of
the material collected on the filter or, more commonly, by difference, based on determinations of (1) di ssol ved
and (2) total recoverabl e concentrations of the constituent.

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

determine when the results should be reported as "suspended, total.
Determinations of "suspended, total" constituents are made either by analyzing portions of the
material collected on the filter or, more commonly, by difference, based on determinations of (1) di ssol ved and

(2) total concentrations of the constituent.

Synoptic Studi es are short term investigations of specific water-quality conditions during selected
seasonal or hydrologic periods to provide improved spatial resolution for critical water-quality conditions. For
the period and conditions sampled, they assess the spatial distribution of selected water-quality conditions in
relation to causative factors, such as land use and contaminant sources.

is the division of biology concerned with the classification and naming of organisms. The
classification of organisms is based upon a hierarchical scheme beginning with Kingdom and ending with Species at
the base. The higher the classification level, the fewer features the organisms have in common. For example,

the taxonomy of a particular mayfly, Hexageni a | i nbat a, is the following:
Kingdom: Animal
Phylum: Arthropoda
Class: Insecta
Order: Ephemeroptera
Family: Ephemeridae
Genus: Hexagenia
Species: Hexagenia limbata

Ther nogr aph is an instrument that continuously records variations of temperature on a chart. The
more general term "temperature recorder” is used in the table headings and refers to any instrument that records
temperature whether on a chart, a tape, or any other medium.
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Tine-wei ghted average is conputed by nultiplying the nunber of days in the sanpling period by the
concentrations of individual constituents for the corresponding period and dividing the sum of the products by
the total number of days. A tine-weighted average represents the conposition of water that woul d be contained in
a vessel or reservoir that had received equal quantities of water fromthe stream each day for the year.

otal is the total ampunt of a given constituent in a representative water-suspended sedi nent sanpl e,
regardl ess of the constituent’s physical or chenmical form This termis used only when the anal ytical procedure
assures neasurenent of at |east 95 percent of the constituent present in both the dissolved and suspended phases
of the sanple. A know edge of the expected form of the constituent in the sanple, as well as the anal ytical
nmet hodol ogy used, is required to judge when the results should be reported as "total." (Note that the word "total"
nmeans two things, indicating that the sanpl e consists of a water-suspended sedi ment mi xture and that the anal yti cal
nmet hod determined all of the constituent in the sanple.)

Total ., recoverable is the ambunt of a given constituent that is in solution after a representative
wat er - suspended sedi ment sanpl e has been di gested by a method (usually using a dilute acid solution) that results
in dissolution of only readily sol ubl e substances. Conpl et e di ssolution of all particulate natter i s not achieved
by the digestion treatnent, and thus the determ nation represents sonmething less than the "total" anpunt (that
is, less than 95 percent) of the constituent present in the dissolved and suspended phases of the sanple. To
achieve conparability of analytical data, equivalent digestion procedures are required of all I|aboratories
performing such anal yses because different digestion procedures are likely to produce different analytical
results.

Vol atile Organic Conpounds (VOCs) are organic conpounds that can be isolated fromthe water phase
of a sanple by purging the water with inert gas, such as helium and subsequently anal yzed by gas chronat ography.
Many VOCs are man-nmade chenicals that are used and produced in the manufacture of paints, adhesives, petroleum
products, pharnmeceuticals, and refrigerants. They are often conponents of fuels, solvents, hydraulic fluids,
paint thinners, and dry cleaning agents conmonly used in urban settings. VOC contami nation of drinking-water
supplies is a human health concern because nany are toxic and are known or suspected human carcinogens (U.S.
Envi ronmental Protection Agency, 1996).

Water vear in U S. Ceological Survey reports is the 12-nonth period Cctober 1 through Septenber 30.
The water year is designated by the calendar year in which it ends and includes 9 of the 12 nonths. Thus, the
year endi ng Septenber 30, 1998, is called the "1998 water year."

WDR is used as an abbreviation for "Water-Data Report" in the REVISED RECORDS paragraph to refer
to State annual hydrol ogic-data reports (WRD was used as an abbreviation for "Water-Resources Data" in reports
published prior to 1976).

WBP i s used as an abbreviation for "Water-Supply Paper” in reference to previously published reports.
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PUBLI CATIONS ON TECHNI QUES OF WATER- RESOURCES | NVESTI GATI ONS

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

The reports listed below are for sale by the U S. Geol ogi cal Survey, Information Services, Box 25286,
Federal Center, Denver, Colorado 80225 (authorized agent of the Superintendent of Docunments, Governnent
Printing O fice). Prepayment is required. Rem ttance shoul d be sent by check or nobney order payable to the "U. S.
Geol ogi cal Survey." Prices are not included because they are subject to change. Current prices can be obtained
by witing to the above address. \Wen ordering or inquiring about prices for any of these publications,
pl ease give the title, book nunber, chapter nunber, and nention the "U.S. GCeol ogical Survey Techni ques of Water-
Resources | nvestigations."
Book 1. Collection of Water Data by Direct Measurenent
Section Do Water Quality

1-D1. Water tenperature--influential factors, field nmeasurenents, and data presentation, by H H Stevens, Jr.,
J. F. Ficke, and G F. Smpot: USGS--TWRl Book 1, Chapter Dl. 1975. 65 pages.

1-D2. Guidelines for collection and field anal ysis of ground-water sanples for selected unstable constituents,
by W W Wod: USGS--TWR Book 1, Chapter D2. 1976. 24 pages.

Book 2. Collection of Environnmental Data
Section D. Surface Geophysical Methods

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

2-D2. Application of seismc-refraction techniques to hydrologic studies, by F. P. Haeni: USGS--TWR Book 2,
Chapter d2. 1988. 86 pages.

Section E. Subsurface Geophysical Methods

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

2- E2. Bor ehol e geophysics applied to ground-water investigations, by W S. Keys: USGS--TWRl Book 2,
Chapter E2. 1990. 150 pages.

Section F. Drilling and Sanpl e Methods

2-F1. Application of drilling, coring, and sanpling techniques to test holes and wells, by Eugene Shuter and
W E. Teasdale: USGS-TWR Book 2, Chapter F1. 1989. 97 pages.

Book 3. Application of Hydraulics
Section A Surface-Vater Techni ques

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

3- A2, Measur enent of peak di scharge by the slope-area nmethod, by Tate Dalrynple and M A. Benson: USGS--TWRI
Book 3, Chapter A2. 1967. 12 pages.

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

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

3- A5. Measur enent of peak discharge at dams by indirect nmethods, by Harry Hul sing: USGS--TWRl Book 3,
Chapter A5. 1967. 29 pages.

3- A6. Ceneral procedure for gaging streams, by R W Carter and Jacob D vidian: USGS--TWR Book 3, Chapter A6.
1968. 13 pages.

3- A7. St age neasurenents at gaging stations, T. J. Buchanan and W P. Soners: USGS--TWRl Book 3, Chapter A7.
1968. 28 pages.

3- A8. Di scharge neasurenents at gaging stations, by T. J. Buchanan and W P. Soners: USGS--TWR Book 3,
Chapter A8. 1969. 65 pages.

3- A9. Measurenent of time of travel and dispersion in streams by dye tracing, by F. A Kilpatrick, and J. F.
W son, Jr.: USGS--TWR Book 3, Chapter A9. 1989. 27 pages.

3- Al0. Di scharge ratings at gaging stations, E. J. Kennedy: USGS--TWRl Book 3, Chapter A10. 1984.
59 pages.

3- Al1. Measur enent of di scharge by noving-boat nmethod, by G F. Smobot and C. E. Novak: USGS--TWRl Book 3,
Chapter All. 1969. 22 pages.
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PUBLI CATI ONS ON TECHNI QUES OF WATER- RESOURCES | NVESTI GATI ONS- - Cont i nued

Book 3. Application of Hydraulics--Continued

Section A Surface-Witer Techni ques-- Continued

3- Al2.

3- A13.

3- Al4.

3- A15.

3- Al6.

3- Al7.

3- Al8.

3-Al19.

3- A20.

3- A21.

Fluronetric procedures for dye tracing, by J. F. Wlson, Jr., E. D. Cobb, and F. A Kilpatrick:
USGS- - TWRI Book 3, Chapter Al2. 1986. 34 pages.

Conput ati on of continuous records of streanflow, by E. J. Kennedy: USGS--TWR Book 3, Chapter Al3.
1983. 53 pages.

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

Conput ati on of water-surface profiles in open channels, by Jacob Davidian: USGS--TWR Book 3,
Chapter Al5. 1984. 48 pages.

Measur ement of discharge using tracers, by F. A Kilpatrick and E. D. Cobb: USGS--TWR Book 3,
Chapter Al6. 1985. 52 pages.

Acoustic velocity neter systens, by Antonius Laenen: USGS--TWR Book 3, Chapter Al7. 1985. 38 pages.

Determination of streamreaeration coefficients by use of tracers, by F. A Kilpatrick, R E. Rathbun,
Nobuhiro Yotsukura, G W Parker, and L. L. Delong: USGS-TWR Book 3, Chapter 18. 1989. 52 pages.

Level s of streanflow gaging stations, by E. J. Kennedy: USGS--TWRl Book 3, Chapter Al9.
1990. 31 pages.

Si nmul ati on of soluble waste transport and buildup in surface waters using tracers, by F. A Kilpratrick:
USGS- - TWRI Book 3, Chapter A20. 1993. 38 pages.

Stream gagi ng cabl eways, by C. Russell Wagner: USGS--TWRI Book 3, Chapter A21. 1995. 56 pages.

Section B. G ound-Wter Techni ques

3-B1.

Aqui fer-test design, observation, and data analysis, by R W Stallnman: USGS--TWR Book 3, Chapter B1.
1971. 26 pages.

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

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

Regr essi on nodeling of ground-water flow, by R L. Cooley and Richard L. Naff: USGS--TWR Book 3,
Chapter B4. 1990. 232 pages.

Suppl enent 1. Regression nodeling of ground-water flow - Mdifications to the conputer code for nonlinear
regression solution of steady-state ground-water flow problenms, by R L. Cooley: USGS -TWR Book 3,
Chapter B4. 1993. 8 pages.

Definition of boundary and initial conditions in the analysis of saturated ground-water flow systens--An
introduction, by O L. Franke, T. E. Reilly, and G D. Bennett: USGS--TWRl Book 3, Chapter BS5.
1987. 15 pages.

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

Anal ytical solutions for one-, two-, and three dinensional solute transport in ground-water systens
with uniformflow, by E. J. Wxler: USGS--TWRl Book 3, Chapter B7. 1992. 190 pages.

Section C  Sedinentation and Erosion Techni ques

3-Cl.

3-C2.

3-C3.

Book 4.

Fl uvi al sedi nent concepts, by H P. Guy: USGS--TWRl Book 3, Chapter Cl. 1970. 55 pages.

Fi el d net hods of neasurenent of fluvial sediment, by H P. Guy and V. W Norman: USGS--TWRl Book 3,
Chapter C2. 1970. 59 pages.

Conputation of fluvial-sedinent discharge, by George Porterfield: USGS--TWRl Book 3, Chapter C3.
1972. 66 pages.

Ht drol ogi ¢ Anal ysis and Interpretation

Section A Statistical Analysis

4- Al.

4- A2,

Sone statistical tools in hydrology, by H C. Riggs: USGS -TWR Book 4, Chapter Al. 1968. 39 pages.

Frequency curves, by H C. Riggs: USGS--TWR Book 4, Chapter A2. 1968. 15 pages.
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Book 4. Hydrologic Analysis and Interpretation--Continued
Section B. Surface Vater
4-B1. Lowflow investigations, by H C Riggs: USGS--TWR Book 4, Chapter Bl. 1972. 18 pages.

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

4- B3. Regi onal anal yses of streanflow characteristics, by H C R ggs: USGS -TWR Book 4, Chapter B3.
1973. 15 pages.

Section D Interrel ated Phases of the Hydrol ogic Cycle

4-D1. Conputation of rate and vol une of streamdepletion by wells, by C. T. Jenkins: USGS--TWRl Book 4,
Chapter D1. 1970. 17 pages.

Book 5. Laboratory Analysis
Section A Water Analysis

5- Al. Met hods for determination of inorganic substances in water and fluvial sedinments, by M J. Fishman and
L. C. Friedman: USGS--TWR Book 5, Chapter Al. 1989. 545 pages.

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

5- A3. Met hods for determi nation of organic substances in water and fluvial sedinents, by R L. Wershaw, M
J. Fishman, R R Gabbe, and L. E. Lowe: USGS--TWR Book 5, Chapter A3. 1987. 80 pages.

5- A4. Met hods for collection and anal ysis of aquatic biol ogical and microbiol ogical sanples, by L. J.
Britton and P. E. Greeson, editors: USGS--TWRl Book 5, Chapter A4. 1989. 363 pages.

5- A5. Met hods for determination of radioactive substances in water and fluvial sedinents, by L. L. Thatcher,
V. J. Janzer, and K. W Edwards: USGS--TWRl Book 5, Chapter A5. 1977. 95 pages.
5- A6. Qual ity assurance practices for the chemical and biol ogi cal anal yses of water and fluvial sedinments, by

L. C Friednan and D. E. Erdmann: USGS-- TWRI Book 5, Chapter A6. 1982. 181 pages.
Section C Sedinent Anal ysis

5- Cl. Laboratory theory and nethods for sediment analysis, by H P. Guy: USGS--TWR Book 5, Chapter Cl. 1969.
58 pages.

Book 6. Modeling Techni ques
Section A Gound Véter

6- Al. A nodul ar three-dinmensional finite-difference ground-water flow nodel, by M G MDonald and AL W
Har baugh: USGS--TWRI Book 6, Chapter Al. 1988. 586 pages.

6- A2. Docunent ati on of a conputer programto sinulate aquifer-system conpaction using the nodul ar
finite-difference ground-water flow nodel, by S. A Leake and D. E. Prudic: USGS--TWR Book 6,
Chapter A2. 1991. 68 pages.

6- A3. A nodul ar finite-el enent nodel (MODFE) for areal and axisymetric ground-water-flow problenms, Part 1:
Model Description and User’s Manual, by L. J. Torak: USGS--TWRI Book 6, Chapter A3. 1993. 136 pages.

6- A4. A nodul ar finite-el enent nodel (MODFE) for areal and axisymetric ground-water-flow problenms, Part 2:
Derivation of finite-elenent equations and conparisons with analytical solutions, by R L. Cooley:
USGS- TWRI Book 6, Chapter A4. 1992. 108 pages.

6- A5. A nodul ar finite-element nodel (MODFE) for areal and axisynetric ground-water-flow problens, Part 3:
Desi gn phil osophy and programmi ng details, by L. J. Torak: USGS--TWRl Book 6, Chapter A5. 1993.
243 pages.

6- A6. A coupl ed surface-water and ground-water flow nodel (MODBRANCH) for sinulation of stream aquifer

interaction, by E.D. Swain and E.J. Wexler: USGS--TWR Book 6, Chapter A6. 1995. 125 pages.
Book 7. Autonated Data Processing and Conputations
Section C. Conputer Prograns

7-Cl1. Finite difference nodel for aquifer sinmulationin two dinensions with results of nunerical experinents, by
P. C. Trescott, G F. Pinder, and S. P. Larson: USGS--TWRl Book 7, Chapter Cl. 1976. 116 pages.

7-C2. Conput er nodel of two-dinmensional solute transport and dispersion in ground water, by L. F. Koni kow and
J. D. Bredehoeft: USGS--TWRl Book 7, Chapter C2. 1978. 90 pages.

7-C3. A nodel for sinulation of flow in singular and interconnected channels, by R W Schaffrannek,
R A Baltzer, and D. E. Col dberg: USGS--TWRl Book 7, Chapter C3. 1981. 110 pages.
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Book 8. Instrunentation
Section A Instrunents for Measurenent of Water Level

8- Al. Met hods of neasuring water levels in deep wells, by M S. Garber and F. C. Koopman: USGS--TWR Book 8,
Chapter Al. 1968. 23 pages.

8- A2. Instal lation and service manual for U S. Geol ogical Survey manoneters, by J. D. Craig: USGS--TWRI
Book 8, Chapter A2. 1983. 57 pages.

Section B. Instrunents for Measurenent of Discharge

8- B2. Cal i bration and mai ntenance of vertical-axis type current neters, by G F. Snpot and C. E. Novak:
USGS- - TWRI Book 8, Chapter B2. 1968. 15 pages.

Book 9. Handbooks for Water-Resources |nvestigations
Section A National Field Manual for the Collection of Water-Quality Data

9- Al. National Field Manual for the Collection of Water-Quality Data: Preparations for Water Sanpling,
by F.D. Wlde, D. B. Radtke, Jacob G bs, and R T. Iwatsubo: USGS--TWRl Book 9, Chapter Al. 1998. 47 pages.

9- A2, Nat i onal Field Manual for the Collection of Water-Quality Data: Sel ection of Equi prent for Water Sanpling,
edited by F.D. Wlde, D.B. Radtke, Jacob G bs, and R T. Iwatsubo: USGS--TWR Book 9, Chapter A2. 1998.

94 pages.

9- A3. National Field Manual for the Collection of Water-Quality Data: O eaning of Equi pnent for Water Sanpling,
edited by F.D. Wlde, D B. Radtke, Jacob G bs, and R T. |watsubo: USGS--TWRl Book 9, Chapter A3. 1998.
75 pages.

9- A4. National Field Manual for the Collection of Water-Quality Data: Collection of Water Sanples, edited by

F.D. Wlde, D.B. Radtke, Jacob G bs, and R T. Iwatsubo: USGS--TWR Book 9, Chapter A4. 1999. 166 pages.

9- A5. National Field Manual for the Collection of Water-Quality Data: Processing of Water Sanples, edited by
F.D. Wlde, D.B. Radtke, Jacob G bs, and R T. Iwatsubo: USGS--TWR Book 9, Chapter A5. 1999. 149 pages.

9- A6. National Field Manual for the Collection of Water-Quality Data: Field Measurenments, edited by F.D. Wlde
and D.B. Radtke: USGS--TWRl Book 9, Chapter A6. 1998. 48 pages.

9- A7. National Field Manual for the Collection of Water-Quality Data: Biological Indicators, edited by D. N
Myers and F.D. Wlde: USGS--TWR Book 9, Chapter A7. 1997. 49 pages.

9- A8. National Field Manual for the Collection of Water-Quality Data: Bottom naterial sanples, edited by
D.B. Radtke: USGS--TWR Book 9, Chapter A8. 1998. 48 pages.

9- A9. National Field Manual for the Collection of Water-Quality Data: Safety in Field Activities, edited by
S.L. Lane and R G Fay: USGS--TWR Book 9, Chapter A9. 1998. 60 pages.



WATER RESOURCES DATA - MARYLAND AND DELAWARE, WATER YEAR 1999 21

SELECTED U. S. GEOLOG CAL SURVEY REPORTS ON GROUND- WATER RESOURCES | N DELAWARE

Listed below is a selection of reports on ground-water resources in Delaware, which are avail able through
the U S. Ceol ogical Survey, Branch of Information Services, Federal Center, Building 41, Box 25286,
Denver, Col orado 80225.

Pr of essi onal Papers

Wat er Resources of the Delaware River Basin, by GG Parker, A G Hely, WB. Keighton, F.H QO nsted, and
others: U S. Ceol ogical Survey Professional Paper 381. 1965. 200 pages.

Base flow as an indicator of aquifer characteristics in the Coastal Plain of Delaware, by R H Johnston:
U. S. Ceol ogical Survey Professional Paper 750-D. 1971. pages D212-D215.

Structural and stratigraphic frameworks and spatial distribution of the pernmeability of the Atlantic
Coastal Plain, New York to North Carolina, by P.M Brown, J.A. Mller, and F.M Swain: U S.  GCeological
Survey Professional Paper 796. 1972.

Water resources of the Del marva Peninsula, by EEM Cushing, |.H Kantrowitz, and K R Taylor:
U. S. Ceol ogical Survey Professional Paper 822. 1972. 58 pages.

Geohydr ol ogi ¢ apprai sal of the Northern Atlantic Coastal Plainin parts of North Carolina, Virginia, Maryland,
Del aware, New Jersey, and New York, by Henry Trapp, Jr., and Harold Meisler: U S. Geol ogical Survey Professional
Paper 1404-A. 1991. 163 pages.

Hydr ogeol ogi ¢ franework of the Coastal Plain sediments in Maryland, Delaware, and the District of
Col unbi a, as devel oped for the Northern Atlantic Regional Aquifer Systens Analysis (RASA), by D. A Vrobl esky,
and WB. Fleck: U S. Geological Survey Professional Paper 1404-E. 1989. 45 pages.

Si mul ation of the ground-water flowsystemof the Coastal Plain sedinents, Maryl and, Del aware, and the District
of Colunbia, by WB. Fleck, and D. A Vroblesky: U S. Geological Survey Professional Paper 1404-J.
1996.

Geohydr ol ogy and sinulation of ground-water flow in the northern Atlantic Coastal Plain aquifer system
by P.P. Leahy: U.S. Geol ogical Survey Professional Paper 1404-K. 1994. 81 pages.

Wat er - Suppl y Papers

Del aware in Underground waters of the Eastern United States: Geol ogical Survey Research, by N H Darton,
and ML. Fuller: US. Ceological Survey Water-Supply Paper 114-A. 1905. pages 111-113.

Beach- area water supplies between Ccean City, Maryland, and Rehoboth Beach, Del aware, by T.H. Slaughter:
U. S. Ceol ogical Survey Water-Supply Paper 1619-T. 1962.

Ground-wat er resources of southern New Castle County, Delaware, by D.R Rinma, OJ. Coskery, and
P. W Anderson: U S. Ceol ogical Survey Water-Supply Paper 1756. 1964. 54 pages.

Effects of eustatic sea-level changes on saltwater-freshwater in the northern Atlantic Coastal Pl ain,
by Harold Meisler, P.P. Leahy, and L.L. Knobel: U.S. Geological Survey Water-Supply Paper 2255. 1984.
28 pages.

Del awar e ground-water resources, in National Water Summary 1984, by A L. Hodges, Jr.: U.S. Geol ogical
Survey Water-Supply Paper 2275. 1985. pages 167-172.

Del aware water supply and use, by A L. Hodges, Jr., RD. Varrin, and P.J. Cherry, in National Water
Summary 1987--Water supply and use: U S. Ceol ogi cal Survey Water-Supply Paper 2350. 1989, pages 207-214.

G ound-wat er-qual ity assessnment of the Del marva Peninsul a, Delaware, Maryland, and Virginia: Analysis
of available water-quality data through 1987, by P. A Hanilton, and R J. Shedlock: U S. Geological Survey
Wt er - Suppl y Paper 2355-B. 1989, 186 pages.

Hydrol ogi c I nvestigation Atlases

Wat er-tabl e, surface-drainage, and engineering soils map of the St. Georges area, Del aware,
by J. K Adans, and D.H Boggess: U S. Ceol ogical Survey Hydrologic Investigation Atlas 60. 1963. 1 nap.
scal e 1: 24, 000.

Water-table, surface-drainage and engineering soils nmap of the Newark area, Del aware, by D.H Boggess,
and J. K. Adans: U.S. Ceol ogical Survey Hydrologic Investigation Atlas 64. 1963. 1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Wl nington area, Del aware, by J.K Adans,
and D. H Boggess: U S. Ceological Survey Hydrologic Investigation Atlas 79. 1964. 1 map. scale 1:24,000.
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Hydr ol ogi ¢ I nvestigation Atlases--Continued

Water-table, surface-drainage and engineering soils map of the Taylors Bridge area, Del aware,
by J.K Adans, D.H Boggess, and others: U. S. Geol ogical Survey Hydrologic Investigation Atlas 80. 1964.
1 map. scale 1:24,000.

Water-tabl e, surface-drainage and engineering soils map of the Snyrna area, Delaware, by J. K Adans,
D.H. Boggess, and others: U.S. Geol ogical Survey Hydrologic Investigation Atlas 81. 1964. 1 map.
scal e 1: 24, 000.

Wat er-tabl e, surface-drainage and engineering soils map of the Mddl etown area, Delaware, by J.K. Adans,
D. H Boggess, and others: U S. Geol ogical Survey Hydrol ogic Investigation Atlas 82. 1964. 1 map.
scal e 1: 24, 000.

Water-tabl e, surface-drainage and engineering soils map of the Cl ayton area, Del aware, by J.K Adans,
D. H Boggess, and others: U S. Geol ogical Survey Hydrol ogic Investigation Atlas 83. 1964. 1 map.
scal e 1: 24, 000.

Water-tabl e, surface-drainage and engineering soils map of the Sharptown area, Delaware, by J. K Adans,
D.H. Boggess, and others: U.S. Geol ogical Survey Hydrologic Investigation Atlas 84. 1964. 1 map.
scal e 1: 24, 000.

Wat er-tabl e, surface-drainage and engineering soils map of the G eenwood quadrangl e, Del aware,
J. K. Adans, D.H Boggess, and others: U S. Geol ogical Survey Hydrologic Investigation Atlas 99. 1964.
1 map. scale 1:24,000.

Water-tabl e, surface-drainage and engineering soils map of the Hickman area, Del aware, by J.K Adans,
D.H. Boggess, and others: U.S. Geol ogical Survey Hydrologic Investigation Atlas 100. 1964. 1 nap.
scal e 1: 24, 000.

Wat er-tabl e, surface-drainage and engineering soils map of the Ellendal e quadrangl e, Del anare,
by J.K Adans, D.H Boggess, and others: U. S. Geol ogical Survey Hydrologic Investigation Atlas 101. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the MIton quadrangle, Delaware,
by J.K Adans, D.H Boggess, and others: U S. Geological Survey Hydrologic Investigation Atlas 102. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Lewes area, Del aware,
by J.K Adans, D.H Boggess, and others: U. S. Geol ogical Survey Hydrologic Investigation Atlas 103. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Seaford West area, Del aware,
by D.H Boggess, J.K Adans, and others: U. S. Geol ogical Survey Hydrologic Investigation Atlas 105. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Seaford East area, Del aware,
by D.H Boggess, J.K Adans, and others: U S. Ceol ogical Survey Hydrologic Investigation Atlas 106. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Georgetown quadrangle, Delaware,
by D.H Boggess, J.K Adans, and others: U. S. Geol ogical Survey Hydrologic Investigation Atlas 107. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Harbeson quadrangl e, Del aware,
by D.H Boggess, J.K Adans, and others: U. S. Geol ogical Survey Hydrologic Investigation Atlas 108. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Rehoboth Beach area, Del aware,
by D.H Boggess, J.K Adans, and others: U S. Ceol ogical Survey Hydrologic Investigation Atlas 109. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Frankford area, Del aware,
by J. K Adans, D.H Boggess, and others: U. S. Geol ogical Survey Hydrologic Investigation Atlas 119. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Trap Pond area, Del aware,
by J. K Adans, D.H Boggess, and others: U. S. Geol ogical Survey Hydrologic Investigation Atlas 120. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the MII|sboro area, Del aware,
by J.K Adans, D.H Boggess, and others: U. S. GCeol ogical Survey Hydrologic Investigation Atlas 121. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Bethany Beach area, Del aware,
by J.K Adans, D.H Boggess, and others: U.S. Geological Survey Hydrologic Investigation Atlas 122. 1964.
1 map. scale 1:24,000.
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Hydr ol ogi ¢ I nvestigation Atlases--Continued

Water-tabl e, surface-drainage and engineering soils map of the Laurel area, Del aware,
by J.K Adans, D.H Boggess, and others: U. S. GCeol ogical Survey Hydrologic Investigation Atlas 123. 1964.
1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Marydel area, Del aware,
by D.H Boggess, C.F. Davis, and others: U. S. Geological Survey Hydrol ogic Investigation Atlas 132.
1964-65. 1 map. scale 1:24,000.

Water-tabl e, surface-drainage and engineering soils map of the MIford quadrangl e, Del aware,
by D.H Boggess, C.F. Davis, and others: U S. Geol ogical Survey Hydrol ogic Investigation Atlas 133.
1964-65. 1 map. scale 1:24,000.

Water-tabl e, surface-drainage and engineering soils map of the Little Creek quadrangle, Del aware,
by D.H Boggess, C.F. Davis, and others: U S. Ceol ogical Survey Hydrol ogic Investigation Atlas 134.
1964-65. 1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Burrsville area, Del aware,
by D.H Boggess, C.F. Davis, and others: U S. Geol ogical Survey Hydrol ogic Investigation Atlas 135.
1964-65. 1 map. scale 1:24,000.

Water-tabl e, surface-drainage and engineering soils map of the Harrington quadrangle, Delaware,
by D.H Boggess, C.F. Davis, and others: U S. Ceol ogical Survey Hydrol ogic Investigation Atlas 136.
1964-65. 1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Mspillion River, Delaware,
by D.H Boggess, C.F. Davis, and others: U S. Ceol ogical Survey Hydrol ogic Investigation Atlas 137.
1964-65. 1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Kenton area, Del aware,
by D.H Boggess, C.F. Davis, and others: U S. Geol ogical Survey Hydrol ogic Investigation Atlas 138.
1964-65. 1 map. scale 1:24,000.

Water-tabl e, surface-drainage and engineering soils map of the Dover quadrangle, Del aware,
by D.H Boggess, C. F. Davis, and others: U S. Ceol ogical Survey Hydrol ogic Investigation Atlas 139.
1964-65. 1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engineering soils map of the Frederica area, Del aware,
by D.H Boggess, C.F. Davis, and others: U S. GCeol ogical Survey Hydrol ogic Investigation Atlas 140.
1964-65. 1 map. scale 1:24,000.

Wat er-tabl e, surface-drainage and engi neering soils map of the Woning quadrangl e, Del aware,
by D.H Boggess, C. F. Davis, and others: U S. Ceol ogical Survey Hydrol ogic Investigation Atlas 141.
1964-65. 1 map. scale 1:24,000.

Wat er - Resources I nvestigati ons Reports

Ground-Water Tenperature of the Wom ng quadrangle in central Delaware, with application to ground-water-
source heat punps, by A L. Hodges, Jr.: U S. Geol ogical Survey Water-Resources Investigations Report 82-53.
1983. 29 pages.

A three-di nensional ground-water flow nodel nodified to reduce conputer nenory requirenents and
better simulate confining bed and aqui fer pinchouts, by P.P. Leahy: U S. Ceol ogical Survey
Wat er - Resources | nvestigati ons Report 82-4023. 1982. 59 pages.

Ground-wat er tenperature of the Wom ng quadrangle in central Delaware, with application to
ground- wat er - source heat punps, by A L. Hodges, Jr.: U S. Geol ogical Survey Water-Resources
I nvestigations Report 82-53. 1983. 29 pages.

Si mul at ed ground-water flow in the Potonac aquifers, New Castle County, Delaware, by MM Martin:
U. S. Ceol ogical Survey Water-Resources |Investigations Report 84-4007. 1985. 85 pages, 1 plate.

Hydr ogeol ogy, degradation of groundwater quality, and sinulation of infiltration fromthe Del aware
River into the Potomac aquifers, northern Delaware, by SSW Phillips: U S. Geol ogical Survey
Wat er - Resources | nvestigati ons Report 87-4185. 1988. 86 pages.

Water levels, chloride concentrations, and punpage in the Coastal aquifers of Del aware and Maryl and,
by D.J. Phelan: U S. Ceol ogical Survey Water-Resources |Investigations Report 87-4229. 1988. 106 pages.

Water Use in the St. Jones River Basin, Kent County, Delaware, 1983-86, by D.J. Phel an:
U. S. Ceol ogical Survey Water-Resources |nvestigation Report 90-4094. 1990. 30 pages.

Nitrate and Sel ected Pesticides in Gound Water of the Md-Atlantic Region, by SW Ator and MJ. Ferrari
U. S. Ceol ogical Survey Water-Resources |nvestigation Report 97-4139. 1997. 8 pages.

Assessnment of natural attenuation fromthree source areas in the East Managerment, Dover Air Force Base, Kent
County, Delaware, by L. Joseph Bachman, Martha L. Cashel, and Barbara A Bekins: U S. Geol ogical Survey Wter-
Resources I nvestigation Report 98-4153. 1998. 46 pages.
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Open-File Reports

U. S. Ceol ogical Survey Water-Resources |nvestigations Report 9
Avail ability of ground water on the Del marva Peninsula, by A J. Hodges, Jr.: U S. Geol ogical Survey
Open-File Report 77-759. 1978. 6 pages.

Prelimnary delineation of salty ground-water in the northern Atlantic Coastal Plain,
by Harold Meisler: U S. Geological Survey Open-File Report 81-71. 1981. 12 pages.

Hydr ol ogi c data for the Potomac Formation in New Castle County, Delaware, by MM Martin:
U S. Ceol ogical Survey Open-File Report 81-916. 1982. 148 pages.

Gound-water-quality data for the Atlantic Coastal Plain, Delaware, Maryland, Virginia, and
North Carolina, by L.L. Knobel: U'S. Geological Survey Open-File Report 85-154. 1986. 84 pages.

Ground-water quality assessment of the Del marva Peninsul a, Del aware, Maryland, and Virginia, project
description, by L.J. Bachman, R J. Shedlock, and P.J. Phillips: U S. Geological Survey Open-File
Report 87-112. 1988. 18 pages.

Ground-Water studies in Delaware, G N Paul achok: U.S. Geological Survey Open-File Report 88-148. 1989.
(fact sheet).

Groundwat er assessnent of the Del marva Peninsul a, Del aware, Maryland, and Virginia: Analysis of
avail abl e water-quality data through 1987, by P.A Hanmilton, R J. Shedlock, and P.J. Phillips:
U S. Ceol ogical Survey Open-File Report 89-34. 1990. 71 pages.

Di stribution of dissolved atrazine and two netabolites in the confined aquifer, southeastern
Del aware, by J.M Denver, and MW Sandstrom U S. Geol ogical Survey Open-File Report 91-88. 1992.
48 pages.

Water quality assessnent of the Del marve Peninsula, Delaware, Maryland and Virginia -- Effects of
agriculture activities on and distribution of, nitrate and other inorganic constituents in surficial
aqui fers, by P.A. Hamlton, J.M Denver, P.J. Phillips, and R J. Shedlock: U S. Geol ogical Survey
Open-File Report 93-40. 1993. 87 pages.

Potentionetric maps and ground-water-level data for the industrial area northwest of Delaware Cty,
Del aware, 1993-94, by C. A Donnelly, and K C. H naman: U S. GCeol ogical Survey Open-File Report 95-318.
1996. 1 plate.

Sel ect ed Hydrogeol ogi c and Chlori de-Concentration Data for the Northern and Central Coastal area of
New Castle County, Delaware, by M A Hayes, S.W Phillips, and J.C. Weeler: U S. Ceol ogical Survey
Open-File Report 95-766. 1998. 37 pages.

Wat er-Level data for the industrial area northwest of Delaware City, Delaware, 1993-94,
by C. A Donnelly, and K C. Hinaman: U. S. Ceol ogical Survey Open-File Report 96-125. 1996. 23 pages.

Hydr ogeol ogi ¢ and water-quality data for the East Managenent Unit of Dover Air Force Base, Kent County,
Del awar e, 1995-96, by Joseph E. Benan, Daniel J. Phelan, Joel E. Dysart, Martha L. Cashel, and Venessa C. Snmith:
U. S. Ceol ogical Survey Open-File Report 99-253. 1999. 95 pages.

Unnunber ed Report

A summary of geol ogi ¢ and hydrol ogi c data froman exploratory well drilled near G eenwood, Del aware;
U. S. Ceol ogical Survey. 1971. 18 pages.

Crculars

Northern Atlantic Coastal Plain regional aquifer-systemstudy, by Harold Meisler, in Regional
Aqui f er - System Anal ysis Program of the U S. Geol ogical Survey summary of projects, 1978-1984,
R J. Sun, editor: U S. GCeological Survey Crcular 1002. 1986. pages 162-194.

Are Fertilizers and Pesticides in the Gound Water? A case study of the Del narva Peninsul a, Del aware,
Maryl and, and Virginia, by P.A Hanmilton and R J. Shedl ock: U S. Geological Survey G rcular 1080. 1992.
16 pages.



WATER RESOURCES DATA - MARYLAND AND DELAWARE, WATER YEAR 1999

SELECTED DELAWARE GEOLOG CAL SURVEY REPORTS ON GROUND- WATER RESOURCES | N DELAWARE

Listed below is a selection of reports on ground-water resources in Del aware which are avail able
through the Del aware Ceol ogi cal Survey, by witing: Publications, Del aware Geol ogical Survey,
Uni versity of Delaware, Newark, DE 19716-7501 or through e-nmil at DGS@WS. UDEL. EDU.

Report of |nvestigations

Hi gh-capacity test well devel oped at the Dover Air Force Base, by WC. Rasnussen, J.J. Goot, and
A.J. Deprman: Del aware Geol ogi cal Survey Report of Investigations No. 2. 1958. 36 pages.

Wells for the observation of chloride and water levels in aquifers that cross the Chesapeake and
Del aware Canal, by WC. Rasnussen, J.J. Goot, and N.H Beaner: Delaware Geol ogical Survey Report of
Investigation No. 3. 1958. 22 pages.

G ound-water levels in Delaware, January 1962-June 1966, by K. D. Whodruff: Del aware Ceol ogi cal
Survey Report of Investigations No. 9. 1967. 28 pages.

The Cccurrence of saline ground-water in Del aware aquifers, by K D. Whodruff: Del aware Geol ogi cal
Survey Report of Investigations No. 13. 1969. 45 pages.

General ground-water quality in fresh-aquifers of Del aware, by K D. Wodruff: Del aware Ceol ogi cal
Survey Report of Investigations No. 15. 1970. 32 pages.

Ground-wat er geol ogy of the Del aware Atlantic seashore, by J.C. MIler: Delaware Ceol ogical Survey
Report of Investigations No. 17. 1971. 33 pages.

Geol ogy and ground water, University of Delaware, Newark, Del aware, by K D. Wodruff, J.C. Mller,
R R Jordan, N Spoljaric and T.E. Pickett: Delaware Geol ogical Survey Report of Investigations No. 18.
1972. 40 pages.

Configuration on the base and thickness of the unconfined aquifer in southeastern Sussex County,
Del aware, by J.M Denver: Delaware Geol ogi cal Survey Report of Investigations No. 20. 1983. 12 pages.

Hydr ogeol ogy of selected sites in the greater Newark area, Delaware, by J.H Talley: Delaware
Geol ogi cal Survey Report of Investigations No. 22. 1974. 61 pages.

Rel ation of ground water to surface water in four snall basins of the Del aware Coastal Plain,
by R H Johnston: Del aware Ceol ogical Survey Report of Investigations No. 24. 1976. 56 pages.

Hydraulic characteristics of the Piney Point aquifer and overlying confining bed near Dover, Del aware,
by P.P. Leahy: Delaware Ceol ogical Survey Report of Investigations No. 26. 1976. 24 pages.

Ground-wat er investigations in the Del aware Piednont for the City of Newark, 1976, by WF. Hahn:
Del awar e Geol ogi cal Survey Report of Investigations No. 27. 1977. 26 pages

Wl |l and aquifer tests, Laird Tract well field, Newark, Delaware, by J.H Talley, and WF. Hahn:
Del awar e Geol ogi cal Survey Report of Investigations No. 28. 1978. 26 pages.

Digital nodel of the Piney Point aquifer in Kent County, Delaware, by P.P. Leahy: Del aware Geol ogi cal
Survey Report of Investigations No. 29. 1979. 81 pages.

G ound-water |evels in Delaware, July, 1966-Decenber, 1977, by J.H Talley: Delaware Ceol ogical Survey

Report of Investigations No. 30. 1979. 50 pages.

Hydrol ogy of the Manokin, Ocean City, and Poconoke aquifers of southeastern Del aware, by A L. Hodges:
Del awar e Geol ogi cal Survey Report of Investigations No. 38. 1983. 60 pages.

Sodi um concentrations in water fromthe Piney Point Formation, Dover area, Delaware, by N Spoljaric:
Del awar e Geol ogi cal Survey Report of Investigations No. 40. 1986. 14 pages.

Hydr ogeol ogy and geochenistry of the unconfined aquifer, west-central and southwestern Del aware,
by J.M Denver: Delaware Ceol ogical Survey Report of Investigations No. 41. 1986. 100 pages.

Estimate of direst discharge of fresh ground water to Rehoboth and Indian River Bays, by A S. Andres:
Del awar e Geol ogi cal Survey Report of Investigations No. 43. 1987. 37 pages.

G ound-water |evels in Delaware, January 1978-Decenber 1987, by J.H Talley: Delaware Geol ogical
Survey Report of Investigations No. 44. 1988. 58 pages.

Effects of agricultural practices and septic-systemeffluent on the quality of water in the unconfined
aquifer in parts of eastern Sussex County, Delaware, by J.M Denver: Delaware Geol ogical Survey Report of
Investigation No. 45. 1989. 66 pages.

Resul ts of the coastal Sussex County, Delaware, ground-water quality survey, by A'S. Andres: Del anare
Geol ogi cal Survey Report of Investigations No. 49. 1991. 28 pages.

Her bi ci des in shallow ground-water at two agriculture sites in Delaware, by J.M Denver: Del aware
Geol ogi cal Survey Report of Investigations No. 51. 1993. 28 pages.

Qual ity and Geochemistry of Gound Water in Southern New Castle County, Delaware, by L.J. Bachman and
MJ. Ferrari: Delaware Geol ogi cal Survey Report of Investigations No. 52. 1995. 31 pages.

25
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SELECTED DELAWARE GEOLOG CAL SURVEY REPORTS ON GROUND- WATER RESOURCES | N DELAWARE- - Cont i nued

Bul | etins

Ground-wat er problens in highway construction and mai ntenance, by WC. Rasnussen, and L.B. Haigler:
Del awar e Geol ogi cal Survey Bulletin No. 1. 1953. 24 pages.

Geol ogy and ground-water resources of the Newark area, Delaware, by J.J. Goot, and WC. Rasnussen:
Del awar e Geol ogi cal Survey Bulletin No. 2. 1954, 133 pages.

Prelimnary report on the geol ogy and ground-water resources of Delaware, by I.W Marine, and
W C. Rasnussen: Delaware Ceol ogical Survey Bulletin No. 4. 1955. 336 pages.

Ground-wat er resources of southern New Castle County, Delaware, by DR Rima, OJ. Coskery, and
P. W Anderson: Del aware Geol ogical Survey Bulletin No. 11. 1964. 54 pages.

Geol ogy, hydrol ogy and geophysics of Col unbia sedinments in the Mddl etown-Cdessa area, Del aware,
by N. Spoljaric, and K D. Wodruff: Delaware Ceol ogical Survey Bulletin No. 13. 1973. 78 pages.

Hydr ol ogy of the Col unbia (Pl eistocene) deposits of Delaware, by R H Johnston: Del aware GCeol ogi cal
Survey Bulletin No. 14. 1973. 7 pages.

Di gital nodel of the unconfined aquifer in central and southeastern Del aware, by R H Johnston:
Del awar e Geol ogi cal Survey Bulletin 15. 1977. 47 pages.

Ground-wat er resources of the Piney Point and Cheswold aquifers in central Del aware as determ ned by
a flow nodel, by P.P. Leahy: Delaware Ceol ogical Survey Bulletin 16. 1982. 68 pages.

Geol ogy and Hydrol ogy of the Cockeysville Formation Northern New Castle County, Delaware, by J.H Talley,
Editor: contributions by MO Plank, WH. Werkhei ser, and K. D. Wodruff: Del aware Geol ogi cal Survey Bulletin 19.
1995. 59 pages.

Geol ogy and Hydrol ogy of the Cockeysville Formation Northern New Castle County, Del aware,
by K. D. Wodruff and M O Plank, Geohydrology of the Hockessin area with enphasis on the Cockeysville
Aquifer, by WH. Werkheiser: Del aware Geol ogi cal Survey Bulletin No. 19. 1995. 59 pages.

Open-File Reports

A prelimnary report on nitrate contam nation of shallow ground waters in Delaware, by J.C. Mller:
Del awar e Geol ogi cal Survey Open-File Report No. 1. 1971. 7 pages.

Geol ogi ¢ and Hydrol ogi ¢ aspects of landfills, by N. Spoljaric, and J.H Talley: Delaware Geol ogical
Survey Open-File Report No. 16. 1982. 22 pages.

Ground-water availability in southern New Castle County, Delaware, by J.J. Goot, P.M Denicco, and
P.J. Cherry: Delaware Geol ogical Survey Open-File Report No. 23. 1983. 20 pages.

Saturated thickness of the water-table aquifer in southern New Castle County, Delaware, by J.J. Goot,
P.M Demicco, and P.J. Cherry: Delaware Geol ogical Survey Open-File Report No. 24. 1983. 1 nap.

Saturated thickness of the Col unbia Formation in southern New Castle County, Delaware, by J.J. G oot,
P.M Demicco, and P.J. Cherry: Delaware Geol ogical Survey Open-File Report No. 25. 1983. 1 nap.

Salinity distribution and ground-water circul ation beneath the Coastal Plain of Delaware and the
adj acent Continental Shelf, by J.J. Goot: Delaware Ceol ogical Survey Open-File Report No. 26. 1983.
24 pages.

Potential for ground-water recharge in the Coastal Plain of New Castle County, Del aware, sheet 1,
Northern New Castle County (1983); 2 sheets, Chesapeake and Del aware Canal area (1985), by S. Petty,
WD. Mller, and B. A Lanan; K D. Whodruff, editor: Delaware Ceol ogi cal Survey Open-File Report No. 28.
maps with discussion. scale 1:24,000.

Source of ground-water contamination, by J.H Talley: Delaware Geol ogical Survey Open File
Report No. 29. 1985. 20 pages.

Ground-Water Level and Chemistry Data from Coastal Sussex County, Del aware, G ound-Water Quality
Survey, by A'S. Andres: Delaware Geol ogical Survey Open-File Report No. 33. 1991. 31 pages.

Met hodol ogy for napping ground-water recharge area in Del aware’ s Coastal Plain, by A S Andres:
Del awar e Geol ogi cal Survey Open-File Report No. 34. 1991. 18 pages. (reprinted 1992).

Estimate of Nitrate Flux to Rehoboth and Indian River Bays, Del aware through direct discharge of
Ground-Water, by A'S. Andres: Delaware Geol ogical Survey Open-File Report No. 35. 1992. 36 pages.
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Hydr ol ogi c Map Series
Geohydrol ogy of the Dover Area, Delaware, by K D. Wodruff: Delaware Geol ogical Survey Hydrol ogic Map

Series No. 1. 1972. Scale 1:24,000.

Geohydrol ogy of the Newark Area, Delaware, by K D. Wodruff: Delaware Ceol ogi cal Survey Hydrol ogic Map
Series No. 2. Sheet 1, Basic Ceology (1978); Sheet 2, Hydrologic Data (1979). Scale 1:24,000.

Geohydrol ogy of the WImngton Area, Del aware, by K D. Wodruff: Delaware Geol ogi cal Survey Hydrol ogic
Map Series No. 3. Sheet 1, Basic Ceol ogy (1982); Sheet 2, Hydrologic Data (1984); Sheets 3 and 4, Structural
Geol ogy (1984, 1985). Scal e 1:24, 000.

Geohydrol ogy of the MIford Area, Delaware, by J.H Talley: Delaware Geol ogical Survey Hydrol ogic Map
Series No. 4. 1982. Scale 1:24,000.

Geohydrol ogy of the Northern Coastal Area, Delaware, by A'S. Andres: Del aware Geol ogical Survey
Hydrol ogic Map Series No. 5. Sheet 1, Basic Geohydrologic Data (1986); Sheet 2, Geohydrol ogy of the
Col unmbi a Aqui fer (1987). Scal e 1:24,000.

Geohydrol ogy of the Chesapeake and Del aware Canal Area, Delaware, by K. D. Wodruff: Delaware Geol ogi cal
Survey Hydrologic Map Series No. 6. Sheet 1, Basic Ceol ogy (1986); Sheet 2, Thickness of confining unit
beneath the Water-Tabl e aquifer (1988). Scale 1:24,000.

Geohydr ol ogy of the Southern Coastal Area, Delaware, by J.H Talley: Delaware Geol ogical Survey
Hydrol ogic Map Series No. 7. Sheet 1, Basic Geohydrologic Data (1987); Sheet 2, Geohydrol ogy of the
Col unbi a Aquifer (1988). Scale 1:24,000.

Geohydrol ogy of the M ddl et own- Cdessa Area, Del aware, by K. D. Whodruff: Del aware Ceol ogi cal Survey
Hydrol ogic Map Series No. 8. 1992. Sheet 1, Basic Geol ogy and Hydrol ogy, Scale 1:24,000.

Geohydrol ogy of the Seaford Area, Delaware, by A S. Andres: Delaware Ceol ogi cal Survey Hydrol ogi c Map
Series No. 9. 1994. Scale 1:24,000.
Water Level Reports
Water levels and artesian pressures in Del aware-1952, by |.W Marine: Delaware Geol ogi cal Survey
Water Level Report No. 1. 1954. 11 pages.

Water levels and artesian pressures in Del aware-1953, by D.H Boggess, and O J. Coskery: Del anare
Geol ogi cal Survey Water Level Report No. 2. 1954. 10 pages.

Water levels and artesian pressures in Del aware-1954, by D.H Boggess, and O J. Coskery: Del aware
Geol ogi cal Survey Water Level Report No. 3. 1955. 10 pages.

Water |levels and artesian pressures in Del aware-1955, by O J. Coskery: Del aware Geol ogical Survey
Water Level Report No. 4. 1956. 10 pages.

Water levels in Del aware-1956, by O J. Coskery: Delaware Geol ogical Survey Water Level Report No. 5.
1958. 21 pages.

Water levels in Del aware-1957, by O J. Coskery: Delaware Geol ogical Survey Water Level Report No. 6.
1961. 22 pages.

Water levels in Del anare-1958, by O J. Coskery: Delaware Geol ogical Survey Water Level Report No. 7.
1961. 17 pages.
Information Series
Donestic Water Well Construction, by J.H Talley: Delaware Geol ogical Survey Information Series No. 2.
1986.

Ground Water in Delaware, by K D. Whodruff: Del aware Ceol ogi cal Survey Information Series No. 3. 1986.
(1st Reprint, 1995).
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SELECTED U. S. GEOLOG CAL SURVEY REPORTS ON GROUND- WATER RESOURCES | N MARYLAND

Listed below is a selection of reports on ground-water resources in Maryland which are avail able
through the U S. Geol ogi cal Survey, Branch of Information Services, Box 25286, Federal Center, Denver,
Col orado 80225.

Pr of essi onal Papers

Hydrocheni cal facies and ground-water flow patterns in northern part of Atlantic Coastal Plain,
by WIliam Back: U S. Geol ogical Survey Professional Paper 498-A.  1966.

Rel ati onshi ps of fresh and salty ground water in the northern Atlantic Coastal Plain of the United
States, in Geological Survey Research, by J.E. Upson: U S. Geol ogical Survey Professional Paper 550-C.
1966. pages C235-C243.

Structural and stratigraphic frameworks and spatial distribution of the perneability of the Atlantic
Coastal Plain, New York to North Carolina, by P.M Brown, J.A. Mller, and F.M Swain: U S.  GCeological
Survey Professional Paper 796. 1972.

Sunmary appraisals of the Nation's ground-water resources Md-Atlantic Region, by Allen Sinnott, and
E.M Cushing: U S. Ceol ogical Survey Professional Paper 813-1. 1976.

Wat er Resources of the Del marva Peninsula, by E.M Cushing, |.H Kantrowitz, and K. R Taylor:
U. S. Ceol ogical Survey Professional Paper 822. 1973. 58 pages.

The regional aquifer systemunderlying the northern Atlantic Coastal Plain in parts of North Carolina,
Virginia, Maryland, Delaware, New Jersey, and New York--Summary, by Henry Trapp, Jr., and Harold Meisler:
U. S. Ceol ogical Survey Professional Paper 1404-A.  1992. 33 pages.

The occurrence and geochemi stry of salty ground water in the northern Atlantic Coastal Plain,
by Harold Meisler: U S. Geological Survey Professional Paper 1404-D. 1989. 51 pages.

Hydr ogeol ogi ¢ franmework of the Coastal Plain sediments in Maryland, Del aware and the District of
Col unbi a, as devel oped for the Northern Atlantic Region Aquifer Systenms Analysis (RASA), U.S. Geol ogical
Survey, by D.A Vroblesky, and WB. Fleck: US. GCeol ogical Survey Professional Paper 1404-E. 1989.
45 pages.

Conceptual i zati on and anal ysis of ground-water flow systemin the Coastal Plain of Virginia and
adj acent parts of Maryland and North Carolina, by J.F. Harsh and R J. Lazniak: U.S. Geol ogical Survey
Pr of essi onal Paper 1404-F. 1990. 100 pages.

Hydr ogeol ogi ¢ framework of the northern Atlantic Coastal Plain in parts of North Carolina, Virginia,
Maryl and, Del aware, New Jersey, and New York, by Henry Trapp, Jr.: U.S. Geological Survey Professional
Paper 1404-G  1992. 33 pages.

Simul ation of the ground-water flow systemin the Coastal Plain sedinments, Mryland, Delaware, and
the District of Colunbia, by WB. Fleck, and D. A Vrobl esky--Regi onal Aquifer-System Anal ysis-Northern
Atlantic Coastal Plain: U 'S. Geological Survey Professional Paper 1404-J. 1996. 41 pages. 9 plates

Geohydrol ogy and sinmulation of ground-water flow in the northern Atlantic Coastal Plain,
by P.P. Leahy, and Mary Martin--Regional Aquifer-System Anal ysis-Northern Atlantic Coastal Plain:
U. S. Ceol ogical Survey Professional Paper 1404-K. 1993. 81 pages.

Geochemi stry of the northern Atlantic Coastal Plain aquifer system by L.L. Knobel, F.H Chapelle,
and Harol d Mei sl er--Regional Aquifer-System Anal ysis-Northern Atlantic Coastal Plain: U 'S. Geol ogical
Survey Professional Paper 1404-L. 1998. 57 pages. 8 plates.

Esti mated Hydrol ogi c characteristics of shallow aquifer systems in the Valley and Ri dge, the Blue
Ri dge, and the Pi ednont Physi ographic provinces based on anal ysis of streanflow recession and base
flow, by A T. Rutledge and T.O Mesko--Regi onal Aquifer-System Anal ysi s-Appal achian Val |l ey and Pi ednont:
U. S. Ceol ogical Survey Professional Paper 1422-B. 1996. 58 pages.

Wat er - Suppl y Papers

Water resources of the Accident and Grantsville quadrangles, Maryland, in Contributions to the hydrol ogy of
the Eastern United States: Geological Survey Research, by GC Mrtin: US. Ceol ogical Survey Water-Supply
Paper 110-A. 1905. pages 168-170.

Water resources of the Frostburg and Flintstone quadrangles, Maryland and West Virginia in Contributions to
the hydrol ogy of the Eastern United States: Geological Survey Research, by GC Mrtin: U S. Geol ogical
Survey Water-Supply Paper 110-B. 1905. pages 171-173.

Maryl and i n Under ground waters of the Eastern United States, by N.H Darton, and ML. Fuller: U S. Ceol ogical
Survey Water-Supply Paper 114-A. 1905. pages 114-123.
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Wt er - Suppl y Paper s- - Conti nued

Water resources of the Pawpaw and Hancock quadrangl es,
Contributions to the hydrol ogy of the Eastern United States:
G C. Mrtin: U'S. Geological Survey Water-Supply Paper 145.

West Virginia, Mryland, and Pennsylvania in
Geol ogi cal Survey Research, by G W Stose,
1905. page 106.

and

Water |levels and artesian pressure in observation wells in the United States in 1936, prepared under the
direction of O E. Meinzer, geologist in charge of ground-water investigations, and L.K Wenzel, chairman of the
Conmittee on Cbservation wells, in Maryland, by MT. Thomson: U. S. Geol ogical Survey Water-Supply Paper 817.
1937. pages 80-82.

Water levels and artesian pressure in observation wells in the United States in 1937, prepared under the

direction of O E. Meinzer, geologist in charge of ground-water investigations, and L.K Wenzel, chairman of the
Committee on Observation wells, in Maryland, by MT. Thonson: U.S. Geol ogi cal Survey Water-Supply Paper 840.
1938. page 120.

Water levels and artesian pressure in observation wells in the United States in 1938, prepared under the

and L.K Wenzel, chairman of the
Survey Water-Supply Paper 845.

direction of O E. Meinzer,
Committee on Cbservation wells,

geol ogi st in charge of ground-water investigations,
in Maryland, by A H Horton: U S. GCeol ogical

1939. page 149.

Water levels and artesian pressure in observation wells in the United States in 1939, Part 2.
Sout heastern States, by O E. Meinzer, L.K Wnzel, and others, in Maryland, by A H Horton:
U S. Ceol ogical Survey Water-Supply Paper 886. 1940. page 252.

Water levels and artesian pressure in observation
Sout heastern States, by O E. Meinzer, L. K Wnzel, and
U.S. Ceol ogical Survey Water-Supply Paper 907. 1942.

Water levels and artesian pressure in observation
Sout heastern States, by O E. Meinzer, L.K Wnzel, and
U. S. Ceol ogical Survey Water-Supply Paper 937. 1943.

Water levels and artesian pressure in observation
Sout heastern States, by O E. Meinzer, L.K Wnzel, and
U S. Ceol ogical Survey Water-Supply Paper 945. 1944.

Water levels and artesian pressure in observation
Sout heastern States, by O E. Meinzer, L.K Wnzel, and
and A.H Horton: U S. Ceol ogical

Wat er
Sout heastern States, by A N. Sayre and others,
Wat er - Supply Paper 1017. 1947. pages 269-289.

Wat er
Sout heastern States, by C. G Paul sen and ot hers,
Wat er- Supply Paper 1024. 1949. pages 145-164.

Wat er
Sout heastern States, by C. G Paul sen and ot hers,
Wat er - Suppl y Paper 1072. 1950. pages 167-191.

Wat er
Sout heastern States, by C. G Paul sen and ot hers,
Wat er - Supply Paper 1097. 1951. pages 162-193.

Wat er
Sout heastern States, by C. G Paul sen and ot hers,
Wat er - Supply Paper 1127. 1951. pages 155-176.

Wat er
Sout heastern States, by C. G Paul sen and ot hers,
Wat er - Supply Paper 1157. 1952. pages 156-186.

Wat er
Sout heastern States, by C. G Paul sen and ot hers,
Wat er - Supply Paper 1166. 1953. pages 180-207.

Wat er
Sout heastern States, by A N. Sayre and others,
Wat er- Supply Paper 1192. 1954. pages 146-170.

Wat er
Sout heastern States, by A N Sayre and others,
Wat er - Supply Paper 1222. 1955. pages 168-199.

Survey Water-Supply Paper 987.

wells in the United States in
others, in Mntgonery County,
page 56.

wells in the United States in
others, in Mntgonmery County,
pages 62-64.

wells in the United States in
others, in Mntgonmery County,
pages 82-83.

wells in the United States in

ot hers,
1945.

u. S

Level s and Artesian Pressure in Cbservation Wells in the United States in 1948, Part 2
in Maryland, by Gerald Myer:

u. S

u. S

in Maryland, by R R Bennett,
pages 87-105.

U.S. Geol ogi cal

U. S. Geol ogi cal

U.S. Geol ogi cal

U. S. Ceol ogi cal

U. S. Ceol ogi cal

1940, Part 2.
Maryl and, by A H Horton:

1941, Part 2.
Maryl and, by A. H Horton:

1942, Part 2.
Maryl and, by A H Horton:

1943, Part 2.
R R Meyer,

level s and artesian pressure in observation wells in the United States in 1944, Part 2.
in Maryland, by R R Bennett:

Sur vey

Level s and Artesian Pressure in Cbservation Wells in the United States in 1945, Part 2.
in Maryland, by R R Bennett:

Geol ogi cal Survey

Level s and Artesian Pressure in Cbservation Wlls in the United States in 1946, Part 2.
in Maryland, by R R Meyer:

Sur vey

Level s and Artesian Pressure in Qbservation Wells in the United States in 1947, Part 2.
in Maryland, by R R Meyer:

Sur vey

Geol ogi cal Survey

Level s and Artesian Pressure in Cbservation Wlls in the United States in 1949, Part 2.
in Maryland, by Gerald Meyer:

Geol ogi cal Survey

Level s and Artesian Pressure in Cbservation Wlls in the United States in 1950, Part 2

in Maryland, by C A Richardson: U S. Geol ogical Survey

Level s and Artesian Pressure in Cbservation Wlls in the United States in 1951, Part 2.
in Maryland, by C A Richardson:

Survey

Level s and Artesian Pressure in Gobservation Wells in the United States in 1952, Part 2.
in Maryland, by C. A Richardson:

Survey
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Wat er - Suppl y Paper s- - Conti nued

Water Levels and Artesian Pressure in Cbservation Wlls in the United States in 1953, Part 2.
Sout heastern States, by A N Sayre and others, in Maryland, by C.A Richardson: U S. Geol ogical Survey
Wat er - Suppl y Paper 1266. 1956. pages 179-210.

Water Levels and Artesian Pressure in Cbservation Wlls in the United States in 1954, Part 2.
Sout heastern States, by A N Sayre and others, in Maryland, by C.A Richardson: U S. Geol ogical Survey
Vat er-Suppl y Paper 1322. 1956. pages 185-206.

Water Levels and Artesian Pressure in Cbservation Wlls in the United States in 1955, Part 2.
Sout heastern States, by A N. Sayre and others, in Maryland, by C. A Richardson: U S. Geological Survey
Wat er - Suppl y Paper 1405. 1957. pages 180-200.

Hydr ol ogi ¢ budget of the Beaver Creek basin, Maryland, by WC. Rasnussen, and G E. Andreasen:
U S. Ceol ogical Survey Water-Supply Paper 1472. 1959. 106 pages.

Water resources of the Baltinore area, Maryland, by EG CGton, ROR Murtin and WH. Durum
U S. Ceol ogical Survey Water-Supply Paper 1499-F. 1964. pages 105.

G ound-Water Levels in the United States 1956-1958 Sout heastern States, by O M Hackett and others,
in Maryland, by C A Richardson: U S. Geol ogical Survey Water-Supply Paper 1538. 1962. pages 126-135.

Reverse Water-Level Fluctuations, by GE Andreasen and J.W Brookhart in Methods of Collecting and
Interpreting G ound-Water Data, conpiled by Ray Bentall: U S. Geol ogical Survey Water-Supply Paper
1544-H. 1963. pages H30-H35.

Beach-area water supplies between Ccean City, Maryland, and Rehoboth Beach, Del aware, by T.H. Sl aughter:
U S. Geol ogi cal Survey Water-Supply Paper 1619-T. 1962.

Geol ogy and ground-water Resources of Washington, D.C., and vicinity, by P.M Johnston: U S. Geol ogical
Survey Water-Supply Paper 1776. 1964. 97 pages.

Ground-Water Levels in the United States 1959-1963 Southeastern States, by O M Hackett and others,
in Maryland, by C A Richardson: U S. Ceol ogical Survey Water-Supply Paper 1803. 1965. pages 167-176.

Ground-Water Levels in the United States 1964-1968 Southeastern States, by O M Hackett and others,
in Maryland, by C A Richardson: US. Ceol ogical Survey Water-Supply Paper 1978. 1971. pages 145-152.

Geohydr ol ogi ¢ reconnai ssance of the Upper Potomac River basin, by F.W Trainer, and F. A Watkins, Jr.:
U. S. Geol ogi cal Water-Supply Paper 2035. 1975. 68 pages.

Ground Water in the Piednont Upland of Central Maryland, by C. A Richardson: U.S. Ceol ogical Survey
Wat er- Suppl y Paper 2077. 1982. 42 pages.

Ground-Water Levels in the United States 1974 Southeastern States, by O M Hackett and others,
in Maryland, by C A Richardson: U S. Geol ogical Survey Water-Supply Paper 2165. 1975. pages 147-153.

Ground-Water Levels in the United States 1969-1973 Southeastern States, by J.S. Cragwal|l and others,
in Maryland, by C A Richardson: U S. Geol ogical Survey Water-Supply Paper 2171. 1975. pages 147-153.

Test well DO Ce 88 at Canbridge, Dorchester County, Maryland, by H Trapp, Jr., L.L. Knobel,
Harold Meisler, and P.P. Leahy: U.S. Geological Survey Water-Supply Paper 2229. 1984. 48 pages.

The effect of eustatic sea-level changes on saltwater-freshwater relations in the northern Atlantic
Coastal Plain, by Harold Meisler, P.P. Leahy, and L.L. Knobel: U. S. Geological Survey Water-Supply Paper 2255.
1984. 28 pages.

Maryl and and the District of Colunbia in National Water summery 1984, Hydrol ogi ¢ events--Sel ected water-
quality trends, and ground-water resources, by L.J. MGeevy, and J.C. VWeeler: U S. GCeological Survey
Wat er - Suppl y Paper 2275. 1985. pages 243-248.

Eval uation of the ground-water resources of the | ower Susquehanna Basin, Pennsylvania and Maryl and,
by J.M Gerhart, and G J. Lazorchick: U S. Ceol ogical Survey Water-Supply Paper 2284, 1988. 128 pages.

Aqueous geochemistry of the Magothy aquifer, by L.L. Knobel, and SSW Phillips: U S. GCeol ogical Survey
Wat er - Suppl y Paper 2323, 1988. 28 pages.

Maryl and and the District of Colunbia water supply and use, by J.C. Weeler, in National Water
Summary 1987--Water supply and use: U S. Geol ogi cal Survey Water-Supply Paper 2350, pages 291-298.

G ound-Water-Quality assessnment of the Del marva Peninsul a, Delaware, Maryland, and Virginia: Analysis
of available water-quality data through 1987, by P.A Hanmilton, and R J. Shedlock: U S. Ceol ogical Survey
Wat er - Suppl y Paper 2355-B. 1989. 186 pages.

Ground-Water, Surface-Water, and Bottom Sedi nent Contamination in the OField area, Aberdeen Proving
Ground, Maryland and the possible effects of selected remedial actions on Gound Water, by D. A Vrobl esky,
MM Lorah, and J.P. Qiveros: U S. Geological Survey Water-Supply Paper 2399. 1995. 95 pages.

Ground-Water Flow, Geochenmistry, and Effects of Agricultural Practices on Nitrogen Transport at Study
Sites in the Piednont and Coastal Plain Physiographic Provinces, Patuxent River Basin, Mryland,
by E.R MFarland: U S. Ceol ogical Survey Water-Supply Paper 2449. 1996. 72 pages.
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Hydrol ogi ¢ I nvestigation Atlas

31

Water resources of southern Maryland, by J.M Wigle, WE. Wbb, and R A Gardner: U S. GCeological Survey

Hydrol ogi ¢ I nvestigation Atlas 365. 1970.
WAt er - Resour ces | nvestigations Reports

Ground Water in the Piednont Upland of Central Maryland, by C. A Richardson: U S. Geol ogical Survey
Wat er - Resources | nvestigati ons Report 80-18. 1980. 42 pages.

Map showi ng the potentionetric surface of the Magothy aquifer in southern Maryland, Septenber 1982,
F. K. Mack, J.C. Wieeler, and S.E. Curtin: U 'S. Geological Survey \Water-Resources
I nvestigations Report 83-4282. 1983. 1 sheet, 1:250,000.

Map showi ng the difference between the potentionmetric surfaces of the Magot hy aquifer of Septenber 1975
and Septenber 1982 in southern Maryland, F.K Mack, J.C. Wieeler, and S.E. Curtin: U S. Geological Survey
Wat er - Resour ces | nvestigations Report 83-4283. 1983. 1 sheet.

Nitrate in the Col unbia Aquifer, Central Del marva Peninsula, Mryland, by L. J. Bachman: U S. GCeol ogical
Survey Water-Resources |Investigations Report 84-4322. 51 pages.

Map showi ng the potentionetric surfaces of the Magothy aquifer of Septenber 1975, in southern Mryland,

Sept enber 1983, by F. K. Mack, J.C. Weeler, and S.E. Curtin: U S. Geol ogi cal Survey Wat er-Resources | nvestigations

Report 85-4000. 1985. 1 sheet, 1:250, 000.

The potentionmetric surface of the Magothy aquifer in southern Maryland, Septenmber 1984, by F.K Mack,
J.C. Weeler, and S.E. Curtin: 85-4203. 1985.
1 sheet, 1:250, 000.

Hydr ogeol ogy and water quality of the Catoctin Muntain National Park area, Frederick County, Maryland,
by T.J. Tronbley: U S. GCeological Survey Water-Resources |Investigations Report 85-4241. 1985. 41 pages.

The difference between the potentionmetric surfaces of the Magothy aquifer of Septenber 1982 and
Sept enber 1984 in southern Maryland, by F.K Mck, J.C. Weeler, S E. Curtin and D.C. Andreasen:
U. S. Ceol ogical Survey Water-Resources Investigations Report 85-4337. 1985. 1 sheet, 1:250, 000.

Prelimnary map showi ng the potentionetric surface of the Aquia aquifer in southern Maryl and,
Sept enber 1984, by F.K Mack, J.C. Wheeler, S.E. Curtin and D.C. Andreasen: U.S. Geol ogical Survey
Wat er - Resources | nvestigati ons Report 85-4338. 1985. 1 sheet, 1:250,000.

Prelimnary map showi ng the difference between the potentionetric surfaces of the Aquia aquifer of
Sept enber 1982 and Septenber 1984 in southern Maryland, by F.K. Mack, J.C. Wweeler, S.E. Curtin and

D.C. Andreasen: U.S. Ceol ogi cal Survey Water-Resources | nvestigations Report 85-4339. 1985. 1 sheet, 1:250, 000.

Reconnai ssance of the groundwater, surface-water systemin the Zeki ah swanp Run Basin, Charles and
Prince Ceorges Counties, Maryland, by H T. Hopkins, G T. Fisher, and L.J. MGeevy: US. Ceological Survey
Wat er - Resources | nvestigati ons Report 86-4097. 1986. 49 pages.

The Potentionetric surface of the Magothy aquifer in southern Maryland, Septenber 1985, by F.K Mack,
J.C. Wheeler, S.E. Curtin, and D.C. Andreasen: U. S. Ceol ogical Survey Witer-Resources |nvestigations Report
87-4025. 1987. 1 sheet, 1:250,000.

The Potentionetric surface of the Aquia aquifer in southern Maryland, Septenber 1985, by F.K Mack,
J.C. Wheeler, S.E. Curtin, and D.C. Andreasen: U. S. Ceol ogical Survey Witer-Resources |nvestigations Report
87-4029. 1987. 1 sheet.

Potentionetric surface of the Aquia aquifer in southern Maryland during the fall of 1986, by F.K Mack,
J.C. Wheeler, S E. Curtin, and D.C. Andreasen: U. S. Ceol ogical Survey Witer-Resources |nvestigations Report
87-4214. 1987. 1 sheet, 1:250,000.

Di fference between the potentionetric surfaces of the Aquia aquifer in spring of 1979 and fall of 1986
in southern Maryland, by F.K. Mck, J.C \Wieeler, S.E. Curtin, and D.C. Andreasen: U.S. Geol ogical Survey
Wat er - Resources | nvestigati ons Report 87-4215. 1987. 1 sheet, 1:250,000.

Potentionetric surface of the Magothy aquifer in southern Maryland, during fall of 1986, by F.K Mack,
D.C. Andreasen, S.E. Curtin, and J.C. Weeler: U S. Geological Survey Water-Resources |Investigations Report
87-4216. 1987. 1 sheet, 1:250,000.
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WAt er - Resour ces | nvestigations Reports--Continued

Di fference between the potentionetric surfaces of the Magothy aquifer in fall of 1975 and fall of 1986
in southern Maryland, by F.K Mack, D.C. Andreasen, S.E. Curtin, and J.C. Weeler: U S. Geological Survey
Wat er - Resour ces | nvestigations Report 87-4217. 1987. 1 sheet, 1:250,000.

Water Levels, chloride concentrations, and punpage in the coastal aquifers of Maryland and Del awar e,
by D. J. Phelan: U.S. Ceol ogical Survey Water-Resources Investigations Report 87-4229. 1987. 106 pages.

Potentionmetric surface of the Aquia aquifer in southern Maryland during the fall of 1987, by F.K Mack,
J.C. Wheeler, S.E. Curtin, and D.C. Andreasen: U. S. Ceol ogical Survey Witer-Resources |nvestigations Report
89-4012. 1989. 1 sheet, 1:250, 000.

Potentionetric surface of the Magothy aquifer in southern Maryland, during the fall of 1987,
by F.K. Mack, D.C. Andreasen, S.E. Curtin, and J.C. Weeler: U S. Geological Survey Water-Resources
I nvestigations Report 89-4013. 1989. 1 sheet, 1:250, 000.

Hydr ogeol ogy of the Canal Creek area of Aberdeen Proving Gound, Maryland, by J.P. Qiveros, and
D. A. Vroblesky: U S GCeological Survey Water-Resources |Investigations Report 89-4021. 1989. 50 pages.

I norgani c and organi ¢ groundwater chem stry in the Canal Creek area of Aberdeen Proving G ound,
Maryl and, by MM Lorah, and D.A. Vroblesky: U S. Geological Survey Wter-Resources |Investigations
Report 89-4022. 1989. 97 pages.

Potentionetric surface of the Aquia aquifer in southern Maryland, during Septenber 1988,
by F. K. Mck, D.C. Andreasen, S.E. Curtin, and J.C. Weeler: U S. Geological Survey Water-Resources
I nvestigations Report 90-4037. 1990. 1 sheet, 1:250,000.

The difference between the potentionetric surfaces of the Magot hy aquifer of Septenber 1986 and
Sept enber 1988 in southern Maryland, by F.K. Mack, D.C. Andreasen, S.E. Curtin, and J.C. \Weeler:
U. S. Ceol ogical Survey Witer-Resources |nvestigations Report 90-4038. 1990. 1 sheet, 1:250,000.

The difference between the potentionetric surfaces of the Aquia aquifer of Septenber 1986 and
Sept enber 1988 in southern Maryland, by F.K Mck, D.C. Andreasen, S.E. Curtin, and J.C \Weeler:
U. S. Ceol ogical Survey Witer-Resources |nvestigations Report 90-4039. 1990. 1 sheet, 1:250,000.

Potentionetric surface of the Magothy aquifer in southern Maryland, during Septenber 1988,
by F. K. Mck, D.C. Andreasen, S.E. Curtin, and J.C. Weeler: U S. Geological Survey Witer-Resources
I nvestigations Report 90-4040. 1990. 1 sheet, 1:250, 000.

Geol ogi ¢ framework, hydrogeol ogy, and ground-water quality of the Potomac G oup aquifer system
northwestern Charles County, Maryland, by S.N. Hiortdahl: U S. GCeological Survey Water-Resources
I nvestigations Report 91-4059. 1997. 111 pages.

Potentionetric surface of the Magothy aquifer in southern Maryland, Septenber 1989, by F.K Mack,
S.E. Curtin, D.C. Andreasen, and J.C. Weeler: U S. GCeol ogical Survey Water-Resources |nvestigations
Report 91-4093. 1991. 1 sheet, 1:250, 000.

Potentionetric surface of the Aquia aquifer in southern Maryland, Septenber 1989, by F.K Mack,
S.E. Curtin, D.C. Andreasen, and J.C. Weeler: U S. GCeological Survey Water-Resources |nvestigations
Report 91-4094. 1991. 1 sheet, 1:250, 000.

Water withdrawal and use in Maryland, 1988-89, by J.C. \Weeler: U S. Geol ogical Survey
Wat er - Resources | nvestigations Report 91-4179. 1992. 40 pages.

Hydrol ogi ¢ and soil gas at J-Field, Aberdeen Proving G ound, Maryland, by WB. Hughes:
U. S. Ceol ogical Survey Witer-Resources |Investigations Report 92-4087. 1992. 83 pages.

Water withdrawal and use in Maryland, 1990-91, by J.C \Weeler: U S. Geol ogical Survey
Wat er - Resources | nvestigations Report 93-4225. 1993. 42 pages.

Rel ation of land use to nitrogen concentration in Gound Water in the Patuxent River Basin,
Maryl and, by E.R MFarland: U S. Geol ogical Survey Water-Resources |nvestigations Report 94-4170.
1995. 20 pages.

Hydr ogeol ogy and Water Quality in the Graces Quarters area of Aberdeen Proving G ound, Mryland,
by F.J. Tenbus and J.D. Blonguist: U S. Ceol ogical Survey Water-Resources |nvestigations Report 94-4175.
1995. 115 pages.

G ound-Water flow and the possible effects of renedial actions at J-Field, Aberdeen Proving G ound,
Maryl and, by WB. Hughes: U.S. Geol ogical Survey Water-Resources |nvestigations Report 95-4075. 1995.
39 pages.

Nitrate in Gound Water in the Great Valley Carbonate subunit of the Potomac River Basin,
by MJ. Ferrari and SSW Ator: U S. Ceological Survey Water-Resources |nvestigations Report 95-4099.
1995. 6 pages.
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WAt er - Resour ces | nvestigations Reports--Continued

Water-Quality Assessnent of the Potomac River Basin: Basin Description and Analysis of available
nutrient data, 1970-1990, by J.D. Blonguist, G T. Fisher, J.M Denis, WH Wrkheiser and J. W Brakebill:
U. S. Ceol ogical Survey Water-Resources |nvestigations Report 95-4221. 1996. 88 pages.

Hydr ogeol ogi ¢ setting, Hydraulic properties, and Ground-Water Flow at the O Field area of Aberdeen
Proving Ground, Maryland, by WS.L. Banks, B.S. Smith and C. A Donnelly: U S. Geological Survey
WAt er - Resour ces | nvestigations Report 95-4248. 1996. 29 pages.

Gound-water flow and the potential effects of renediation at Graces Quarters, Aberdeen Proving G ound,
Maryl and, by F.J. Tenbus, and WB. Fleck: U'S. Geological Survey Water-Resources |nvestigations
Report 96-4044. 1996. 31 pages.

Radon in Ground Water of the Lower Susquehanna and Potomac River Basins, by B.D. Lindsey and S.W Ator:
U. S. Ceol ogical Survey Water-Resources |nvestigations Report 96-4156. 1996. 6 pages.

Hydr ogeol ogy and Chemical Quality of Water and Soil at Carroll Island, Aberdeen Proving G ound, Mryland,
by F.J. Tenbus and S.W Phillips: U S. Geological Survey Wter-Resources |nvestigations
Report 96-4169. 1996. 156 pages.

Rel ati on of Nitrogen and Phosphorus in G ound Water to Land Use in Four subunits of the Potomac River
Basin, by SSW Ator and J.M Denis: U S. GCeological Survey Water-Resources |nvestigations Report 96-4268.
1997. 26 pages.

Water withdrawal and use in Maryland, 1992-93, by J.C. Weeler: U S. Geological Survey Water-Resources
I nvestigations Report 96-4314. 1997. 42 pages.

Nitrate and Sel ected Pesticides in Gound Water of the Md-Atlantic Region, by S W Ator and MJ. Ferrari:
U S. Ceol ogical Survey Water-Resources |nvestigations Report 97-4139. 1997. 8 pages.

Natural attenuation of Chlorinated Volatile Organic Conpounds in a Freshwater Tidal Wetland, Aberdeen
Proving Ground, Maryland, by MM Lorah, L.D. Osen, B.L. Smith, MA Johnson, and WB. Fleck: U S. Geol ogical
Survey Water-Resources |nvestigations Report 97-4171. 1997. 95 pages.

Prelimnary estimtes of residence tines and apparent ages of ground water in the Chesapeake Bay watershed
and water-quality data froma survey of springs, by Mchael J. Focazio, L. Niel Plumer, John Karl Bohl ke,
Eur ybi ades Busenberg, L. Joseph Bachman, and David S. Powars: U. S. Ceol ogical Survey Water-Resources
I nvestigations Report 97-4225. 1998. 75 pages.

Assessnent of soil, surface water, and ground-water contam nation at selected sites at J-Field, Aberdeen
Proving Gound, Maryland, by Daniel J. Phelan, Lisa D. Osen, Martha L. Cashel, Judith L. Tegeler, and
El i zabeth H. Marchand: U.S. Geol ogi cal Survey Water-Resources |nvestigations Report 98-4037. 1998. 76 pages.

Tenporal and vertical variation of hydraulic aquifers in the Edgewood area, Aberdeen Proving G ound, Maryl and,
by Colleen A. Donnelly and Frederick J. Tenbus: U. S. Geol ogi cal Survey Water-Resources Investigations Report 98-
4047. 1998. 26 pages.

Water-quality assessnent of the Potomac River Basin: Occurrence of Pesticides in the Great Valley Carbonate
Subunit, by Matthew J. Ferrari and Janet M Denis: U S. Geol ogical Survey Water-Resources |nvestigations Report
98-4054. 1998. 35 pages.

Ground-wat er di scharge and base flownitrate | oads of non-tidal streams and their relation to a hydrogeonor phic
classification of the Mddl e Bay Watershed, Mddle Atlantic Coast, by L. Joseph Bachman, Bruce D. Lindsay, John
W Brakebill, and David S. Powars: U.S. Geol ogi cal Survey Water-Resources |nvestigations Report 98-4059. 1998.
71 pages.

Ground-wat er di scharge and nitrate |loading to the Coastal Bays of Maryland, by Jonathan J. A Dillow and
Earl A. Geene: U S. Ceological Survey Water-Resources |nvestigations Report 99-4167. 1999. 8 pages.
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Open-File Reports
Geochenistry of water in the Salisbury, Maryland well field, by S.G Heidel and EEG CQton:

U S. Ceol ogical Survey Open-File Report. 1963. 48 pages.

The Ground-Water Situation in the Canbridge Area, Maryland, by F.K Mack and E.G Cton:
U S. Ceol ogical Survey Open-File Report. 1969. 55 pages.

Progress Report on the anal og nodel study of the Magothy aquifer in the Annapolis, Mryland Area,
by F.K Mack: U S. Ceological Survey Open-File Report. 1971. 23 pages.

Geol ogi ¢ and Hydrologic Data froma test well drilled near Chestertown, Maryland, by |I.H Kantrowtz
and WE. Webb: U.S. Geological Survey Open-File Report. 1971. 18 pages.

Envi ronnent al geohydrology folio no. 1, Wiite Marsh 7-1/2 minute quadrangle, Maryland, by E.G Cton:
U S. Ceol ogical Survey Open-File Report 74-737, 1974. 4 pages.

Areas of shallow water table, Prince Georges County, Maryland, by C. A Richardson: U S. GCeological
Survey Open-File Report 76-194. 1976 2 pages. 1 plate.

Availability of ground water in Prince Georges County, Maryland, by C.A Richardson: U S. Geol ogical
Survey Open-File Report 76-197. 1976. 6 pages. 4 plates.

Prelimnary anal ysis of geohydrologic data fromtest wells drilled near Chal k Point, Prince Georges
County, Maryland, by F.K. Mck: U S. Geol ogical Survey Open-File Report 76-322. 1976. 31 pages.

Approxi mate depth to water table, Mntgonmery County, Maryland, by C. A Richardson: U S. GCeological
Survey Open-File Report 76-881. 1976. 2 pages. 1 plate.

Avail ability of ground water in Mntgonmery County, Maryland, by C A Richardson: U S. Geol ogical Survey
Open-File Report 76-882. 1976. 6 pages. 1 plate.

Avail ability of Ground Water on the Del marva Peninsula, by A L. Hodges: U. S. Geol ogical Survey Open-File
Report 77-759. 1977. 6 pages.

West mi nster quadrangle: Hydrogeologic atlas, by EEG Oton: U S. Ceological Survey Open-File
Report 77-793. 1977. 4 sheets 1:24,000

New W ndsor quadrangl e: Hydrogeologic atlas, by E G COton: U S. GCeological Survey Open-File Report
78-769. 1978

Map showi ng the potentionetric surface of the Magothy aquifer in southern Maryland, Septenber 1977,
by F. K. Mack, J.C \heeler, and S.E. Curtin: U S. Ceol ogical Survey Open-File Report 78-999. 1978.
1 sheet.

Fi nksburg quadrangle, Maryland, by J.F. Wlliams IIl: U S. Geological Survey Open-File Report 79-1536.
1979. 50 pages.

Hanpst ead quadrangle, Maryland: Hydrogeology, by MT. Duigon: U.S. Ceological Survey Qpen-File
Report 80-561. 1980. 50 pages.

Map showi ng the potentionetric surface of the Magothy aquifer in southern Maryland, Septenber 1979,
by F. K. Mack, J.C \Wheeler, and S.E. Curtin: U S. Ceol ogical Survey Open-File Report 80-959. 1980.
1 sheet.

Heref ord quadrangle, Maryland: Hydrogeology, by MT. Duigon: U S. Ceological Survey Open-File Report
80-962. 1980. 50 pages.

Rei st erstown quadrangl e, Maryland: Hydrogeology, by MT. Duigon: U S. Geological Survey Open-File
Report 80-1009. 1980. 55 pages.

Li neboro quadrangle, Maryland: Hydrogeology, by MT. Duigon: U S. Ceological Survey Open-File Report
80-1010. 1980. 50 pages.

Ellicott Gty quadrangle, Miryland: Hydrogeology, by MT. Duigon: US. Geological Survey Open-File
Report 80-1011. 1980. 56 pages.

New Freedom quadrangl e, Maryland: Hydrogeology, by MT. Duigon: US. Geological Survey Qpen-File
Report 80-1012. 1980. 54 pages.

Hydr ogeol ogi ¢ Atlas, Union Bridge and Wodsboro quadrangles, Carroll County, Maryland, by J.M Wigle:
U. S. Ceol ogical Survey Open-File Report 80-1013. 1981. 10 pages.
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Open-Fil e Reports--Continued

Hydr ogeol ogi c Atlas, Taneytown and Enmitsburg quadrangles, Carroll County, Maryland, by J.M Weigle:
U S. Ceol ogical Survey Open-File Report 80-1014. 1981. 40 pages.

Hydr ogeol ogic Atlas, Littlestown quadrangle, Carroll County, Mryland, by J.M Wigle:
U S. Ceol ogical Survey Open-File Report 80-1015. 1981. 44 pages.

Phoeni x quadrangle, Baltinmore and Harford counties, Maryland: Hydrogeology, by E.G Oton:
U S. Ceol ogical Survey Open-File Report 81-65. 1982. 46 pages.

Manchest er quadrangl e, Carroll County, Maryland: Hydrology, by E.G Oton: U S. Geol ogical Survey
Open-File Report 81-126. 1982. 68 pages.
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Norrisville quadrangle, Baltinore and Harford Counties, Maryland, Hydrology, by EG Oton: U S Geol ogical

Survey Open-File Report 81-127. 1982. 52 pages.

Map showi ng the potentionetric surface of the Aquia aquifer May 19-23, 1980, by F.J. Chapelle, D.D. Drummond,

and Tracey Curley: U S. Geological Survey Open-File Report 81-416. 1982. 1 sheet.

Map showi ng how the potentionetric surface of the Magothy aquifer of August 1980 differed fromthe
potentionetric surface of Septenber 1977, in southern Maryland, by F.K Mack, J.C. Weeler, and
S.E. Curtin: U'S. Geological Survey Open-File Report 81-631. 1982. 1 sheet.

Map showi ng how the potentionetric surface of the Magothy aquifer of Septenber 1979 differed fromthe
potentionetric surface of Septenber 1977, in southern Maryland, by F.K Mack, J.C. Weeler, and
S.E. Curtin: U S. Ceological Survey Open-File Report 81-632. 1982. 1 sheet.

Map showi ng the potentionetric surface of the Magothy aquifer, in southern Maryland, August 1980,
by F.K Mack, J.C. Wheeler, and S.E. Curtin: U S. GCeological Survey Open-File Report 81-633. 1982.
1 sheet.

Map showi ng the potentionetric surface of the Magothy aquifer, in southern Maryland, Septenber 1981,
by F. K. Mack, J.C \heeler, and S.E. Curtin: U S. Ceol ogical Survey Open-File Report 82-257. 1983.
1 sheet.

The difference between the potentionmetric surface of the Magothy aquifer of Septenber 1975, and
Sept enber 1981 in southern Maryland, by F.K Mack, J.C. Wieeler, and S.E. Curtin: U S. Geological Survey
Open-File Report 82-339. 1983. 1 sheet.

Prelimnary analysis of geohydrologic data fromthe test wells drilled near Chester, on Kent I|sland,
Queen Annes County, Maryland, by F. K Mack, J.C \Weeler, and S.E. Curtin: U S. Geol ogical Survey
Open-File Report 82-854. 1983. 33 pages.

Water |evel declines in the Magothy aquifer in southern Maryland related to increase in punpage,
by F. K. Mack, J.C \heeler, and S.E. Curtin: U S. Ceol ogical Survey Open-File Report 82-919. 1983.
29 pages.

The difference between the potentionmetric surface of the Aquia aquifer of Septenber 1975 and
Sept enber 1981 in southern Maryland, by F.K. Mck, J.C. Weeler, and S.E. Curtin: U S. Geol ogical
Survey Open-File Report 83-339. 1984. 1 sheet.

Prelimnary map showi ng the potentionetric surface of the Aquia aquifer in southern Mryl and,
Sept ember 1982, by F.K  Mack, J.C. Wheeler, and S.E. Curtin: U S. Geological Survey Open-File
Report 83-929. 1984. 1 sheet.

Prelimnary map showi ng the difference between the potentionetric surfaces of the Aquia aquifer of
April 1979 and Septenber 1982 in southern Maryland, by F.K Mck, J.C \heeler, and S.E. Curtin:
U S. Ceol ogical Survey Open-File Report 83-930. 1984. 1 sheet.

Hydrol ogi ¢ data: South branch Cassel man River, Garrett County, and Marsh Run, Washi ngton County,
Maryland, by J.T. Hilleary: U S. Geological Survey Open-File Report 84-426. 1985. 63 pages.

G ound-water-quality data for the Atlantic Coastal Plain, Delaware, Mryland, Virginia, and
North Carolina, by L.L. Knobel: U S. Geological Survey Open-File Report 85-154. 1986. pages 42-55.

Ground-water quality assessnent of the Del marva Peninsul a, Del aware, Maryland, and Virginia,
by L.J. Bachman, R J. Shedlock, and P.J. Phillips: U S. Geological Survey Open-File Report 87-112.
1988. 18 pages.

Groundwat er use in the Coastal Plain of Maryland, 1900-1980, by J.C. Wieeler, and F.W W] de:
U. S. Ceol ogical Survey Open-File Report 87-540. 1989. 173 pages.



36 WATER RESOURCES DATA - MARYLAND AND DELAWARE, WATER YEAR 1999
SELECTED U. S. GEOLOG CAL SURVEY REPORTS ON GROUND- WATER RESOURCES | N MARYLAND- - Cont i nued
Open-Fil e Reports--Continued

Maryl and and the District of Colunbia ground-water quality, by J.C. \Weeler: U S. Geological Survey
Open-File Report 87-0730. 1988. 10 pages.

Ground-water quality assessnment of the Del marva Peninsula, Del aware, Maryland, and Virginia, project
description, by L.J. Bachman, R J. Shedlock, and P.J. Phillips: U S. Geological Survey Open-File
Report 87-112. 18 pages.

Ground-wat er use un the Coastal Plain of Maryland, 1900-1980, by J.C. Weeler and Franceska D. W/ de:
U. S. Ceol ogical Survey Open-File Report 87-540. 1989. 173 pages.

Water withdrawal and use in Maryland, 1986, by J.C \Weeler: U S. Ceological Survey Open-File Report
88-714. 1990. 30 pages.

Groundwat er assessnent of the Del marva Peninsul a, Del aware, Maryland, and Virginia: Analysis of
avail abl e water-quality data through 1987, by P.A Hanmilton, R J. Shedlock, and P.J. Phillips:
U S. Ceol ogical Survey Open-File Report 89-34. 1990. 71 pages.

Hydr ogeol ogi ¢ and chenical data for the O Field area, Aberdeen Proving G ound, Mryland,
by D. A Vroblesky, and P.R Nenoff: U S. Geol ogical Survey Open-File Report 89-238. 1990. 70 pages.

Hydr ogeol ogi ¢ data for Canal Creek area of Aberdeen Proving G ound, Maryland, by J.P. diveros, and
Patrice Gernhardt: U.S. Geological Survey Open-File Report 89-387. 1990. 71 pages.

Hydr ogeol ogi ¢ data for Carroll Island, Aberdeen Proving G ound, Maryland, by L.K Ham L.N Sears,
S.W Phillips, and F.T. Tenbus: U.S. Geological Survey Open-File Report 89-388. 1990. 105 pages.

G oundwat er, surface-water, and bottom sedi nents effects of selected renedial actions in the OField
area of Aberdeen Proving Ground, Maryland, by D.A Vroblesky, MM Lorah, and J.P. Qiveros:
U. S. Ceol ogical Survey Open-File Report 89-399. 1990. 162 pages.

Study approach for the hydrogeol ogi c assessment of Carroll Island and Graces Quarters, Aberdeen
Proving Ground, Maryland, by F.J. Tenbus, and S.W Phillips: U S. Geological Survey Open-File
Report 90-181. 1991. 68 pages.

Water withdrawal and use in Maryland, 1987, by J.C. Weeler: U S. Geol ogical Survey Open-File Report
90-572. 1991. 28 pages.

Hydr ogeol ogi ¢ data for Graces Quarters, Aberdeen Proving G ound, Maryland, by L.K Ham F.J. Tenbus,
L.N. Sears, and S.W Phillips: US. Geological Survey Open-File Report 91-71. 1991. 68 pages.

Potentionetric surface of the Aquia aquifer in southern Maryland, Septenber 1990, by F.K Mack,
S.E. Curtin, D.C. Andreasen, and J.C. Weeler: U S. Ceological Survey Open-File Report 92-459. 1992.
sheet, 1:250, 000.

=

Potentionetric surface of the Magothy aquifer in southern Maryland, Septenber 1990, by F.K Mack,
.E. Curtin, D.C. Andreasen, and J.C. Weeler: U S Geological Survey Open-File Report 92-460. 1992.
sheet, 1:250, 000.

Ll )]

Potentionetric surface of the Upper Patapsco aquifer in southern Maryland, Septenber 1990, by F.K Mack,
.E. Curtin, D.C. Andreasen, and J.C. Wheeler: U S. Geological Survey Open-File Report 92-461. 1992.
sheet 1:250, 000.

L))

Potentionetric surface of the Lower Patapsco aquifer in southern Maryl and, Septenber 1990, by F.K Mack,
.E. Curtin, D.C. Andreasen, and J.C. Wheeler: U S. Geological Survey Open-File Report 92-462. 1992.
sheet, 1:250, 000.

Ll )]

The difference between the potentionmeteric surfaces of the Aquia aquifer of Septenber 1982 and
Sept ember 1990 in southern Maryland, by F.K Mck, S.E. Curtin, D.C. Andreasen, and J.C \Weeler:
U. S. Ceol ogical Survey Open-File Report 92-463. 1992. 1 sheet, 1:250, 000.

The difference between the potentiometeric surfaces of the Magothy aquifer of Septenber 1975 and
Sept enber 1990 in southern Maryland, by F.K. Mck, S.E. Curtin, D.C. Andreasen, and J.C \heeler:
U. S. Ceol ogical Survey Open-File Report 92-464. 1992. 1 sheet, 1:250, 000.

Water quality assessment of the Del marva Peninsula, Delaware, Maryland and Virginia -- Effects of
agriculture activities on and distribution of, nitrate and other inorganic constituents in surficial
aquifers, by P.A Hanmilton, J.M Denver, P.J. Phillips, and R J. Shedlock: U S. Geological Survey
Open-File Report 93-40. 1993. 87 pages.

Potentionetric surface of the Aquia aquifer in southern Maryland, Septenber 1991, by S. E Curtin,
D.C. Andreasen, and F.K Mack: U S. Geological Survey Open-File Report 93-652. 1994. 1 sheet.

Potentionetric surface of the Magothy aquifer in southern Maryland, Septenber 1991, by S. E. Curtin,
D.C. Andreasen, and F.K. Mack: U.S. Geological Survey Open-File Report 93-653. 1994. 1 sheet, 1:250,000.
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Potentionmetric surface of the Upper Patapsco aquifer in southern Maryl and, Septenber 1991, by S E. Curtin,
D.C. Andreasen, and F.K Mack: U S. Geological Survey Open-File Report 93-654. 1994. 1 sheet, 1:250, 000.

Potentionmetric surface of the Lower Patapsco aquifer in southern Maryland, Septenber 1991, by S.E. Curtin,
D.C. Andreasen, and F.K Mack: U S. Geological Survey Open-File Report 93-655. 1994. 1 sheet, 1:250, 000.

Potentionmetric surface of the Aquia aquifer in southern Maryland, Septenber 1993, by S.E. Curtin,
F. K. Mack, and D.C. Andreasen: U S. Geological Survey Open-File Report 94-390. 1995. 1 sheet, 1:250, 000.

Potentionmetric surface of the Magothy aquifer in southern Maryland, Septenmber 1993, by S.E. Curtin,
F. K. Mack, and D.C. Andreasen: U S. Geological Survey Open-File Report 94-391. 1995. 1 sheet, 1:250, 000.

Potentionmetric surface of the Upper Patapsco aquifer in southern Maryland, Septenber 1993, by S E. Curtin,
F. K. Mack, and D.C. Andreasen: U S. Geological Survey Open-File Report 94-392. 1995. 1 sheet, 1:250, 000.

Potentionmetric surface of the Lower Patapsco aquifer in southern Maryl and, Septenber 1991, by S E. Curtin,
F. K. Mack, and D.C. Andreasen,: U S. Geological Survey Open-File Report 94-393. 1995. 1 sheet 1:250, 000.

The difference between the potentionetric surfaces of the Aquia aquifer of Septenmber 1982 and
Sept enmber 1993 in southern Maryland, by S.E. Curtin, F.K Mack, and D.C. Andreasen: U.S. Geol ogical Survey
Open-File Report 94-394. 1995. 1 sheet, 1:250, 000.

The difference between the potentionmetric surfaces of the Magothy aquifer of Septenber 1975 and
Sept enmber 1993 in southern Maryland, by S.E. Curtin, F.K Mack, and D.C. Andreasen: U.S. Geol ogical Survey
Open-File Report 94-395. 1995. 1 sheet, 1:250, 000.

Docunent ati on of hydrochenical -facies data and ranges of dissolved-solids concentrations for the northern
Atlantic Coastal Plain Aquifer System New Jersey, Delaware, Maryland, Virginia, and North Carolina,
by Harold Meisler and L.L. Knobel: U S. Geological Survey Open-File Report 94-492. 1994. 6 pages.
1 - 31/2 inch floppy disc.

G ound-wat er Flow, Geochenistry, and Effects of Agricultural Practices on Nitrogen Transport at study
sites in the Piedmont and Coastal Plain Physiographic Provinces, Patuxent river Basin, Mryland,
by E. Randol ph McFarland: U.S. Geol ogical Survey Open-File Report 94-507. 1995. 78 pages.

Potentionetric Surface of the Aquia Aquifer in Southern Maryland, Septenber 1994, by S. E. Curtin,
F. K. Mack, and D.C. Andreasen: U.S. Geological Survey Open-File Report 95-743. 1995. 1 sheet, 1:250, 000.

Potentionetric Surface of the Magothy Aquifer in Southern Maryland, Septenber 1994, by S. E. Curtin,
F. K. Mack, and D.C. Andreasen: U S. Geological Survey Open-File Report 95-744. 1995. 1 sheet, 1:250, 000.

Potentionetric Surface of the Magothy Aquifer in Southern Maryland, Septenber 1994, by S. E. Curtin,
F. K. Mack, and D.C. Andreasen: U S. Geological Survey Open-File Report 95-744. 1995. 1 sheet 1:250, 000.

Potentionetric Surface of the Upper Patapsco Aquifer in Southern Maryl and, Septenber 1994,
by S. E. Curtin, F.K Muck, and D.C. Andreasen: U.S. Ceol ogical Survey Open-File Report 95-745. 1995.
1 sheet, 1:250, 000.

Potentionetric Surface of the Lower Patapsco Aquifer in Southern Maryland, Septenber 1994,
by S. E. Curtin, and D.C. Andreasen: U.S. Ceol ogical Survey Open-File Report 95-746. 1995. 1 sheet, 1:250, 000.

Cont am nation of ground water, surface water, and soil, and evaluation of selected ground-water punping
alternatives in the Canal Creek area of Aberdeen Proving Ground, Maryland, by MM Lorah, and J.S. dark:
U. S. Ceol ogical Survey Open-File Report 95-282. 1996. 318 pages.

Hydr ogeol ogic, Soil. and Water-Quality Data for J-Field, Aberdeen Proving G ound, Maryland, 1989-94,
by D.J. Phelan, E. H Mirchand, ML. Cashel, MT. Koterba, L.D. Osen, and P.R Nenoff: U S. Geol ogical
Survey Open-File Report 96-128. 1996. 191 pages.

Potentionetric Surface of the Aquia aquifer in Southern Maryland, Septenber 1995, by S.E Curtin,
D.C. Andreasen, and F.K Mack: U S. Geol ogical Survey Open-File Report 96-620. 1996. 1 sheet, 1:250, 000.

Potentionetric Surface of the Magothy aquifer in Southern Maryland, Septenber 1995, by S.E. Curtin,
D.C. Andreasen, and F.K Mack: U S. Geol ogical Survey Open-File Report 96-621. 1996. 1 sheet, 1:250, 000.
Potentionmetric Surface of the Upper Patapsco aquifer in Southern Maryland, Septenber 1995, by S.E. Curtin,
D.C. Andreasen, and F.K. Mack: U S. Geol ogical Survey Open-File Report 96-622. 1996. 1 sheet, 1:250, 000.

Potentionetric Surface of the Lower Patapsco aquifer in Southern Maryland, Septenber 1995, by S.E. Curtin,
D.C. Andreasen, and F.K. Mack: U S. Geol ogical Survey Open-File Report 96-623. 1996. 1 sheet, 1:250, 000.
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The difference between the potentionetric surfaces of the Aquia aquifer of Septenber 1982 and Septenber 1995
in Southern Maryland, by S.E. Curtin, D.C. Andreasen, and F.K Mack: U S. Geol ogical Survey Open-File
Report 96-624. 1996. 1 sheet, 1:250, 000.

The difference between the potentionetric surfaces of the Magothy aquifer of Septenber 1975 and
Sept enber 1995 in Southern Maryland, by S.E. Curtin, D.C. Andreasen, and F.K Mack: U.S. Geol ogical Survey
Open-File Report 96-625. 1996. 1 sheet, 1:250,000.

Stratigraphy and geophysical logs froma corehole drilled to bedrock at Robins Point, J-Field, Edgewood area,
Aberdeen Proving Gound, Maryland, by D.S. Powars: U.S. Geological Survey Open-File Report 97-357. 1997.
68 pages.

Hydr ogeol ogi c, Water-Quality, and Sedinent-Quality Data for a Freshwater Tidal Wetland, West Branch
Canal Creek, Aberdeen Proving G ound, Maryland, 1992-96, by L.D. O sen, MM Lorah, E.H Marchand, B.L. Smth,
and M A. Johnson: U S. Ceol ogical Survey Open-File Report 97-560. 1997. 267 pages.

Water- Quality Assessnment of the Lower Susquehanna River Basin, Pennsylvania and Maryl and: Design and
I npl enentation of Water-Quality Studies, 1992-95, by S.F. Siwiec, RA Hainly, B.D Lindsey, MD. Bilger, and
R A Brithtbill: U S. Geological Survey Open-File Report 97-583. 1997. 121 pages.

Sunmmary of Pesticide Data from Streans and Wells in the Potonmac River Basin 1993-1996, by C. A. Donnelly,
and MJ. Ferrari: U S GCeological Survey Open-File Report 97-666. 1998. 8 pages.

Potentionetric surface of the Aquia aquifer in Southern Maryland, Septenber-Cctober 1996, by S.E. Curtin,
D.C. Andreasen, and F.K Mack: U.S. Geol ogical Survey Open-File Report 97-788. 1998. 1 sheet. scale 1:250, 000.

Potentionetric surface of the Magothy aquifer in Southern Maryl and, Septenber-Cctober 1996, by S.E. Curtin,
D.C. Andreasen, and F.K Mack: U.S. Geol ogical Survey Open-File Report 97-789. 1998. 1 sheet. scale 1:250, 000.

Potentionetric surface of the Upper Patapsco aquifer in Southern Maryl and, Septenber-Cctober 1996,
by S.E. Curtin, D.C. Andreasen, and F.K Mack: U S. GCeol ogical Survey Open-File Report 97-790. 1998. 1 sheet.
scal e 1: 250, 000.

Potentionmetric surface of the Lower Patapsco aquifer in Southern Maryland, Septenber-Cctober 1996,
by S.E. Curtin, D.C. Andreasen, and F.K. Mack: U S. Geol ogical Survey Open-File Report 97-791. 1998. 1 sheet.
scal e 1: 250, 000.

Docunentati on of work for the optimization Project, east Branch Canal Creek, Aberdeen Proving G ound,
Maryl and, Cctober 1, 1997 t hrough Septenber 30, 1998, by Frederick J. Tenbus and WIlliamB. Fleck: U S. GCeol ogi cal
Survey Open-File Report 99-76. 1999. 124 pages.

The difference between the potentionetric surfaces of the Aquia aquifer of Septenber 1982 and Septenber 1997
in Southern Maryl and, by Stephen E. Curtin, David C. Andreasen, and Frederick K Mck: U.S. GCeol ogical Survey
Open-File Report 99-81. 1999. 1 sheet, 1:250, 000.

Potentionetric surface of the Magothy aquifer in Southern Maryland, Septenber 1997, by Stephen E. Curtin,
David C. Andreasen, and Frederick K. Mack: U 'S. Geol ogical Survey Open-File Report 99-82. 1999. 1 sheet.
scal e 1: 250, 000.

Potentionetric surface of the Aquia aquifer in Southern Maryland, Septenber 1997, by Stephen E. Curtin,
David C. Andreasen, and Frederick K. Mack: U'S. Geol ogical Survey Open-File Report 99-83. 1999. 1 sheet.
scal e 1: 250, 000.

The difference between the potentiometric surfaces of the Magothy aquifer, Septenber 1975 and Septenber 1997
in Southern Maryl and, by Stephen E. Curtin, David C. Andreasen, and Frederick K Mck: U.S. GCeol ogical Survey
Open-File Report 99-84. 1999. 1 sheet, 1:250, 000.

Potentionetric surface of the Upper Patapsco aquifer in Southern Maryland, Septenber 1997,
by Stephen E. Curtin, David C. Andreasen, and Frederick K Mck: U S. Geol ogical Survey Open-File Report 99-85.
1999. 1 sheet. scale 1:250, 000.

The di fference between the potentionetric surfaces of the Upper Patapsco aquifer, Septenber 1990 and Sept enber
1997 in Southern Maryl and, by Stephen E. Curtin, David C. Andreasen, and Frederick K Mack: U S. Geol ogi cal Survey
Open-File Report 99-86. 1999. 1 sheet, 1:250, 000.

Potentionetric surface of the Lower Patapsco aquifer in Southern Maryl and, Septenber 1997,
by Stephen E. Curtin, David C. Andreasen, and Frederick K Mck: U S. Ceol ogical Survey Open-File Report 99-87.
1999. 1 sheet. scale 1:250, 000.

The di fference between the potentionetric surfaces of the Lower Patapsco aquifer, Septenber 1990 and Sept enber
1997 in Southern Maryl and, by Stephen E. Curtin, David C. Andreasen, and Frederick K. Mck: U. S. Geol ogical Survey
Open-File Report 99-88. 1999. 1 sheet, 1:250,000.
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Fact Sheet

Monitoring Ground Water at Jefferson Patterson Park Museum The Effects of Agricultural Practices on
Ground-Water Quality, by MA Hayes and L.J. Bachman: U.S. Geol ogical Survey Fact Sheet FS-185-96. 1996.
4 pages.

Unnunber ed Reports
Geophysi cal cross-section of the Cretaceous sedinments of southern Maryland: U. S GCeol ogical Survey.

1968. 46 pages.

Prelim nary results of an exploratory water well at Ocean City, Maryland: U S. Geol ogical Survey.
1969. 18 pages.

Geol ogi ¢ and hydrol ogic data froma test well drilled near Chestertown, Maryland: U.S. GCeol ogical
Survey. 1971. 20 pages.

Envi ronnment al geohydrol ogy, Cockeysville quadrangle 6, by EEG Oton: U S. Geol ogical Survey. 1975.
4 pages.

M scel | aneous Maps

Water resources of Southern Maryland, by J.M Wigle, WE. Wbb, and R A Gardner: U S. Ceol ogical
Survey M scel | aneous Maps No. HA-365. 1970. 3 sheets.

M scel | aneous Geol ogi ¢ I nvestigations Maps

Ground-wat er resources of the Cul peper basin, Virginia and Maryland, by R J. Laczni ak,
and Chester Zenone: U.S. Ceol ogical Survey M scellaneous Geol ogic Investigations Map |11313-F. 1985.
2 sheets.

Circulars

Are Fertilizers and Pesticides in the Gound Water? A case study of the Del narva Peninsul a, Del aware,
Maryl and, and Virginia, by P.A Hanmilton and R J. Shedlock: U S. Geological Survey Circular 1080. 1992.
16 pages.

Water Quality in the Potomac River Basin Maryland, Pennsylvania, Virginia, West Virginia and the District of

Col unbi a, 1992-1996, by S.W Ator, J.D. Blonguist, J.W Brakebill, J.M Denis, MF. Ferrari, CV. MIller, and
Hunbert Zappia: U S. Geological Survey Grcular 1166. 1998. 38 pages.

Unpubl i shed Report

Map showi ng the potentionetric surface of the Magothy aquifer in southern Maryland, Septenber 1975,
by F. K. Mck, J.C. Weeler, and S.E. Curtin: U S. GCeological Survey, 1978. 1 sheet.

Fact Sheets

Monitoring ground water at Jefferson Patterson Park and Museum The effects of agricultural practices on
ground-water quality, by Martha A Hayes, and Leon J. Bachman: U.S. Geol ogi cal Survey Fact Sheet 96-185. 1997.
4 pages

Di scharge, nitrate |load, and residence tinme of ground water in the Chesapeake Bay Watershed, by Scott W
Phillips, Mchael J. Focazio, and L. Joseph Bachman: U. S. Ceol ogical Survey Fact Sheet 99-150. 1999. 6 pages.
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Listed below is a selection of reports on ground-water resources in Maryland which are avail able
through the Maryl and Ceol ogi cal Survey, 2300 St. Paul Street, Baltinore, Maryland 21218.

Basi ¢ Data Reports

Records of wells and springs in Baltinmore County, Maryland, by C. P. Laughlin: Mryland Geol ogical
Survey Basic Data Report No. 1. 1966. 406 pages.

Records of wells and springs, chenmical analysis, and selected well logs in Charles County, Maryland,
by T.H. Slaughter and C P. Laughlin: Maryland Geol ogi cal Survey Basic Data Report No. 2. 1966. 93 pages.

Hydr ogeol ogi c data fromthe Janes Island State Park test well (1,514 Feet), Sonerset County, Maryland,
by H J. Hansen: Maryland Ceol ogical Survey Basic Data Report No. 3. 1967. 24 pages.

Sout hern Maryl and - Records of selected wells, water levels, and chenical analysis of water,
by J.M Wigle and WF. Webb: Mryland Geol ogi cal Survey Basic Data Report No. 4. 1970. 48 pages.

Deep wells of Maryland, by Jonathan Edwards, Jr.: Maryland Geol ogical Survey Basic Data Report No. 5.
1970. 160 pages.

Worcester County G ound-Water information: Well records, chemical quality data, and punpage,
by R C. Lucas: Maryland Ceol ogical Survey Basic Data Report No. 6. 1972. 90 pages.

Harford County G ound-Water information: Selected well records, chemical quality data, and punpage,
by L.J. Nutter and MJ. Smigaj: Mryland Geol ogical Survey Basic Data Report No. 7. 1975. 89 pages.

Anne Arundel County Ground-Water information: Selected well records, chemcal-quality data, punpage,
appropriation data, and selected well logs, by R C Lucas: Mryland CGeol ogical Survey Basic Data
Report No. 8. 1976. 149 pages.

Maryl and Ground-Water information: chemcal quality data, by R'S. Wll: Maryland Geol ogi cal Survey
Basic Data Report No. 10. 1978. 125 pages.

Garrett County Water-Well records, chemcal-quality data, ground-water use, coal test-hole, and
surface-water data, by L.J. Nutter, L.L. Knobel, and MJ. Smigaj, with a section on gas-well records
conpiled by K A Schwarz, and Jonat han Edwards, Jr.: Maryland Geol ogi cal Survey Basic Data
Report No. 11. 1980. 102 pages.

Carroll County Ground-Water information: Well records, chemcal-quality data, by J.T. Hilleary,
and J.M Weigle: Mryland Geol ogical Survey Basic Data Report No. 12. 1981. 252 pages.

Prince George’s County Ground-Water information: Well records, chenical-quality data, punpage,
appropriation data, observation well records, and well |logs, by MD. Tonpkins: Maryland Geol ogi cal Survey
Basic Data Report No. 13. 1983. 160 pages.

Records of selected wells, Calvert and St. Mary's Counties, Maryland, by D.D. Drummond:
Maryl and Ceol ogi cal Survey Basic Data Report No. 14. 1984. 117 pages.

Ground-Water and Surface-Water data Frederick County, Maryland, by J.R Dine, MD. Tonpkins,
and MT. Duigon: Mryland Ceol ogical Survey Basic Data Report No. 15. 1985. 240 pages.

Hydrol ogi ¢ data for Cecil County, Maryland, by R E. Wlley, R A MGegor, J. de Gouchy, and
M D. Tonpkins: Maryland Geol ogi cal Survey Basic Data Report No. 16. 1987. 150 pages.

G ound-Water levels fromthe Maryl and observation-wel|l network, 1943-86, by MJ. Smigaj, and
R G Davis, Jr.: Maryland Geol ogi cal Survey Basic Data Report No. 17. 1987. 234 pages.

Ground-Water and Surface-Water data for Washington County, Maryland, by MT. Duigon, J.R Dine, and
M D. Tonpkins: Maryland Geol ogi cal Survey Basic Data Report No. 18. 1989. 273 pages.

Hydrol ogi ¢ data for Howard County, Maryland, by J.R Dne, J.C. Adanski, and M D. Tonpkins:
Maryl and Ceol ogi cal Survey Basic Data Report No. 19. 1992. 240 pages.

Ground-Water and Surface-Water data for Kent County, Maryland, by M D. Tonpkins, B.F. Cooper, and
D.D. Drummond: Maryl and Geol ogi cal Survey Basic Data Report No. 20. 1994. 155 pages.

Ground-Water Level Data in Southern Maryland, 1946-94, by S.E. Curtin and J.R Dine: Maryland
Geol ogi cal Survey Basic Data Report No. 21. 1995. 365 pages.
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Bul | eti ns- - Conti nued

Ceol ogy and ground-water resources of the Baltinore Area, by R R Bennett, and R R Meyer:
Department of Geol ogy, Mnes and Water Resources Bulletin No. 4. 1952, 573 pages.

Wat er resources of Anne Arundel County, by V.R Bennion and J. W Brookhart: Departnent of Geol ogy,
M nes and Water Resources Bulletin No. 5. 1949. 149 pages.

Water resources of Calvert County, by V.R Bennion, D F. Dougherty, and R M Overbeck: Departnent of
Geol ogy, Mnes and Water Resources Bulletin No. 8. 1951. 100 pages.

Ceol ogy and water resources of Prince George’s County, by CW Cooke, RO R Martin, and Gerald Meyer:

Department of Geol ogy, Mnes and Water Resources Bulletin No. 10. 1952. 270 pages.

Water resources of St. Mary's County, by ROR Martin, and H F. Ferguson: Departnent of Ceol ogy,
M nes and Water Resources Bulletin No. 11. 1953. 195 pages.

Ceol ogy and water resources of Garrett County, by T.W Ansden, R M Overbeck, and RO R Martin:
Department of Geol ogy, Mnes and Water Resources Bulletin No. 13. 1954. 349 pages.

Water resources of Howard and Montgonery Counties, by R J. Dingman, Gerald Meyer, and R O R Martin:
Department of Geol ogy, Mnes and Water Resources Bulletin No. 14. 1954. 260 pages.

Ground-wat er resources of the southern Maryland Coastal Plain, by EG Oton: Department of Geol ogy,
M nes and Water Resources Bulletin No. 15. 1955. 347 pages.

Wat er resources of Somerset, Wcom co, and Worcester Counties, by WC. Rasnussen, T.H. Slaughter, and
A E. Hulne, with a section on the Salisbury area, by R R Myer and R R Bennett: Departnment of Geol ogy,
M nes and Water Resources Bulletin No. 16. 1955. 535 pages.

Water resources of Baltimre and Harford Counties, by R J. Dingman, H F. Ferguson, and ROR Martin:
Department of Geology, Mnes and Water Resources Bulletin No. 17. 1956. 465 pages.

Water resources of Caroline, Dorchester, and Tal bot Counties, by WC. Rasnussen, T.C. Slaughter
A E. Hulre, and J.J. Murphy: Department of Geology, Mnes and Water Resources Bulletin No. 18. 1957.
465 pages.

Water resources of Cecil, Kent, and Queen Anne's Counties, by R M Overbeck, T.C Slaughter, and
A E. Hulne: Departnent of Geology, Mnes and Water Resources Bulletin No. 21. 1958. 478 pages.

Water resources of Carroll and Frederick Counties, by Gerald Meyer and R M Beall:
Department of Geol ogy, Mnes and Water Resources Bulletin No. 22. 1958. 355 pages.

Water resources of Allegany and Washi ngton Counties, by T.H Slaughter, and J.M Darling:
Department of Geol ogy, Mnes and Water Resources Bulletin No. 24. 1962. 408 pages.

Ground-wat er supplies for industrial and urban devel opment in Anne Arundel County, by F.K Mack, and
C.A. Richardson: Departnent of Geology, Mnes and Water Resources Bulletin No. 26. 1962. 90 pages.

G ound water in Prince George's County, by F.K Mack: Maryland Geol ogical Survey Bulletin No. 29.
1966. 101 pages.

Avail ability of ground water in Charles County, by T.H Slaughter, EEG Oton, and C P. Laughlin:
Maryl and Geol ogi cal Survey Bulletin No. 30. 1968. 101 pages.

Geohydrol ogy of channel -fill deposits near Salisbury, Mryland, by F.K Mk, WO Thomas, and
J.M Weigle: Maryland Geol ogical Survey Bulletin No. 31. 1972. 124 pages.

G ound-water resources in Harford County, by L.J. Nutter: Maryland Geol ogi cal Survey Bulletin No. 33.

1977. 44 pages.

Water resources of Frederick County, Maryland, by MT. Duigon, and J.R Dine:
Maryl and Geol ogi cal Survey Bulletin No. 33. 1987. 102 pages.

Water resources and estimated effects of ground-water devel opnent, Cecil County, Maryland,
by EG Oton, RE WIlley, RA MGegor, Gufron Achmad, S.N. H ortdahl, and J.M Gerhart:
Maryl and Ceol ogi cal Survey Bulletin No. 34. 1988. 133 pages.

Hydr ogeol ogy and ground-water of Sonerset County, Maryland, by WH Werkheiser: Maryland Geol ogi cal
Survey Bulletin No. 35. 1990. 156 pages.

Wat er resources of Washington County, by MT. Duigon, and J.R Dine: Maryland Geol ogical Survey
Bulletin No. 36. 1991. 126 pages.

Wat er Resources of Howard County, by J. R Dine, J.C Adanski, and M T. Duigon: Maryland Geol ogi cal
Survey Bulletin No. 38. 1995. 128 pages
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Reports of Investigations

Water resources of the Salisbury area, Maryland, by D.H Boggess, and S.G Heidel: Maryland Geol ogical
Survey Report of Investigations No. 3. 1968. 69 pages.

Ground-wat er occurrence in the Maryland Piednmont, by L.J. Nutter, and EEG Oton: Maryland Ceol ogical
Survey Report of Investigations No. 10. 1969. 56 pages.

Wat er resources of Dorchester and Tal bot Counties, Maryland wi th speci al enphasis on the ground-water potenti al
of the Canbridge and Easton areas, by F.K Mack, WE. Wbb, and R A Gardner: Maryland Geol ogi cal
Survey Report of Investigations No. 17. 1971. 107 pages.

Sol i d-wast e di sposal in the geohydrol ogi ¢ environment of Maryland, by EEG Oton: Maryland Geol ogical
Survey Report of Investigations No. 18. 1972. 59 pages.

Hydr ogeol ogy of the carbonate rocks, Frederick and Hagerstown valleys, Maryland, by L.J. Nutter:
Maryl and Geol ogi cal Survey Report of Investigations No. 19. 1973. 70 pages.

Hydr ogeol ogy of the formation and neutralization of acid water draining fromunderground coal mnes of
western Maryl and, by Estes F. Holiday, and Stewart W MKenzie: Mryland Geol ogi cal Survey Report of
Investigations No. 20. 1973. 50 pages.

An eval uation of the Magothy Aquifer in the Annapolis Area, Maryl and, by Frederick K Mack: Maryland Geol ogi cal
Survey Report of Investigations No. 22. 1974. 75 pages.

Avail ability of fresh ground water in northern Wrcester County, Maryland, with Special Enphasis on the
Ccean City area, by James M Weigle: Maryland Geol ogical Survey Report of Investigations No. 24. 1974.
64 pages.

Hydr ogeol ogy of the Triassic Rocks of Maryland, by Larry J. Nutter: Maryland Geol ogical Survey Report of
I nvestigations No. 26. 1975. 37 pages.

Digital sinmulation and prediction of water levels in the Magothy aquifer in southern Maryland,
by Frederick K. Mck, and Richard J. Mandle: Maryland Geol ogi cal Survey Report of |nvestigations No. 28. 1977.
42 pages.

Si mul at ed changes in water level in the Piney Point aquifer in Maryland, by James F. WIllianms: Maryland
Geol ogi cal Survey Report of Investigations No. 31. 1979. 50 pages.

A quasi three-dinmensional finite-difference ground-water flow nodel with a field application,
by Grufron Achmad, and Janes M Weigle: Maryland Geol ogi cal Survey Report of Investigations No. 33. 1979.
58 pages.

The Availability in ground water in western Mntgonery County, Maryland, by Edward G Oton: Maryl and
Geol ogi cal Survey Report of Investigations No. 34. 1981. 76 pages.

Geohydrol ogy of the fresh aquifer systemin the vicinity of Ocean City, Maryland with a section on
simul ated Water-Level Changes, by James M Wigle, and Gufron Achnad: Maryland Ceol ogi cal Survey
Report of Investigations No. 37. 1982. 55 pages.

Hydr ogeol ogy, digital sinulation, and geochemi stry of the Aquia and Piney Point-Nanjenmoy aquifer system
in Southern Maryl and, by Frank H. Chapelle, and David D. Drummond: Maryl and Geol ogi cal Survey Report of
I nvestigations No. 38. 1983. 100 pages.

Hydr ogeol ogy of the upper Chesapeake Bay area Maryl and, with enphasis on aquifers of the Potonmac G oup,
by Edward G CGtton, and R J. Mandle: Mryland Geol ogical Survey Report of Investigations No. 39. 1984.
62 pages.

The Col unbi a aquifer of the Eastern Shore of Maryland. Part 1: Hydrogeol ogy, by L.J. Bachnman, 1984.
34 pages. Part 2: Selected water-well records, chenical analysis, water-|level neasurenents, lithol ogic
| ogs, and geophysical |ogs, by John M WIlson, 1984. 110 pages: Maryland Geol ogi cal Survey Report of
I nvestigations No. 40.

First report on the hydrol ogic effects of underground coal mning in southern Garrett County, Mryland,
by Mark T. Duigon, and Mchael J. Smigaj: Maryland Geol ogical Survey Report of Investigations No. 41. 1985.
99 pages.

Hydrol ogi ¢ and mining data froman area of underground coal mining in Garrett County, Maryland,
by Steven N. Hiortdahl: Mryland Ceol ogical Survey Report of Investigations No. 41-A  1988. 81 pages.

Maryl and springs - Their physical, thermal, and chemical characteristics, by Edward G Gton, and
John T. Hilleary: Maryland Geol ogi cal Survey Report of Investigations No. 44. 1985. 151 pages.

Hydr ogeol ogy, digital solute-transport sinulation, and geochem stry of the Lower Cretaceous aquifer
system near Baltinore, Maryland, by Frank H Chapelle: Mryland Ceol ogical Survey Report of
I nvestigations No. 43. 1985. 120 pages.
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Reports of Investigations--Continued

Sinul ation of ground-water flow and base flow in weathered crystalline rock, Upper Cattail Creek,
Howard County, Maryland, by Richard E. Wlley, and Grufron Achnmad: Maryland Geol ogi cal Survey Report of
I nvestigations No. 45. 1986. 68 pages.

Eval uation of the water-supply potential of aquifers in the Potomac G oup of Anne Arundel County, Maryland,
by F. K Mck, and Grufron Achmad: Maryland Geol ogi cal Survey Report of Investigations No. 46. 1986. 111 pages.

Hydr ogeol ogy, bracki sh-water occurrence, and sinulation of flow and brackish-water novenent in the
Aqui a aquifer in the Kent Island area, Maryland, by David D. Drummond: Maryland Ceol ogi cal Survey Report of
Investigations No. 51. 1988. 131 pages.

Geol ogy and hydrol ogi ¢ assessnment of Coastal Plain aquifers in the Waldorf area, Charles County,
Maryl and, by John M Wlson, and WlliamB. Fleck: Maryland Ceol ogical Survey Report of Investigations No. 53.
1990. 138 pages.

Sinul at ed hydrol ogic effects of the devel opnment of the Patapsco aquifer systemin G en Burnie,
Anne Arundel County, Maryland, by Gufron Achmad: Maryland Geol ogi cal Survey Report of
I nvestigations No. 54. 1991, 96 pages.

Ef fects of devel opnent and novel construction techniques on yield of water well drilled in
crystalline rock, Westmi nster, Maryland, by Mark T. Duigon: Maryland Geol ogical Survey Report of
Investigations No. 56. 1992, 53 pages.

Hydr ogeol ogi ¢ franework and the distribution and novenent of brackish water in the Ccean Gty -
Manoki n Aqui fer systemat Ccean City, Mryland, by Gufron Achmad and John M W/l son: Maryland Geol ogi cal
Survey Report of Investigations No. 57. 1993. 125 pages.

Hydr ogeol ogy, water-supply potential, and water quality of the Coastal Plain aquifers of Harford
County, Maryland, by David D. Drummond and Joel D. Blomguist: Maryland Geol ogi cal Survey Report of
I nvestigations No. 58. 1993. 160 pages.

Geochem stry and Factors affecting Gound-Water Quality at three Storm Water managenent sites in
Maryl and, by Franceska D. W/ de: Maryl and Geol ogi cal Survey Report of Investigations No. 59. 1994, 201 pages.

Net wor k description and initial water-quality data froma statew de ground-water-quality network in Maryl and,
by David W Bolton: Mryland Geol ogical Survey Report of Investigations No. 60. 1996, 167 pages.

Del i neation of Wellhead Protection areas using particle tracking analysis and hydrogeol ogi c nmappi ng,
Nort hern Anne Arundel County, Maryland, by J.M WIson and G Achmad: Maryland Geol ogi cal Survey Report
of lInvestigations No. 61. 1995. 121 pages.

Geohydrol ogi ¢ framework, ground-water quality and flow, and brackish-water intrusion in east-central
Anne Arundel County, Maryland, with a section on potential for brackish-water intrusion in the Aquia
aquifer in the Annapolis area, Maryland, by WIlliamB. Fleck, David C. Andreasen, and Barry S. Smith:
Maryl and Geol ogi cal Survey Report of Investigations No. 62. 1996. 136 pages

Hydr ogeol ogy and estinmation of G ound-Water contributing areas of the Perryman Well Field, Harford County,
Maryl and, by David D. Drummond and R B. Johnston: Maryland Geol ogical Survey Report of Investigations No. 63.
1997. 143 pages.

Hydr ogeol ogy, Mdel sinulation, and Water-Supply potential of the Aquia and Piney Point-Nanjenmpy aquifers in
Calvertand St. Mary’s Counties Maryland , by Grufron Achmad and Harry J. Hansen: Maryl and Geol ogi cal Survey Report
of Investigations No. 64. 1997. 197 pages.

Hydrogeology and simulation of ground-water flow in the Upper Wicomico River Basin and estimation of
contributing areas of the City of Salisbury well field, Wicomico County, Maryland, by David C. Andreasen, and
Barry S. Smith: Maryland Geol ogi cal Survey Report of I|nvestigations No. 65. 1997. 87 pages.

Ground-Water quality in the Piedmont Region of Baltimore County, Maryland, by David W Bolton: Mryl and
Geol ogi cal Survey Report of Investigations No. 66. 1998. 191 pages.

Hydrogeology, simulation of ground-water flow, and ground-water quality of the Upper Coastal Plain Aquifers
inKentCounty, Maryland, by David D. Drummond: Maryl and Geol ogi cal Survey Report of Investigations No. 68. 1998.
76 pages.

The Geohydrology and water-supply potential of the Lower Patapsco Aquifer and Patuxent Aquifers in the Indian
Head-Bryans Road area, Charles County, Maryland, by David C. Andreasen: Maryland Ceol ogi cal Survey Report of
Investigations No. 69. 1999. 119 pages.
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Open-File Reports
Hydr ogeol ogy

Avail ability of ground water for urban and industrial devel opnent in upper Mntgonery County,
Maryl and, by P.M Johnston, and E.G Oton: Maryland Geol ogi cal Survey Open-File Report No. 63-02-1.
1963. 47 pages.

Ground-wat er aquifers and mineral commpdities of Maryland, Prepared in cooperation with the Maryl and
Departnment of State Planning: Maryland Ceol ogi cal Survey Open-File Report No. 69-06-1. 1969. 36 pages.

A User’s guide for the Artesian aquifers of the Maryland Coastal Plain. Part One: Introductory
definitions and exanples. 86 pages. Part Two: Aquifer characteristics. by H J. Hansen:
Maryl and Geol ogi cal Survey Open-File Report No. 72-02-01. 1972. 123 pages.

Geol ogi ¢ and hydrol ogic data fromtwo core holes drilled through the Aquia Formation (Eocene-Pal eocene)
in Prince George’s and Queen Anne’s Counties, Maryland, by H J. Hansen: Maryland Geol ogi cal Survey
Open-File Report No. 77-02-1. 1977. 77 pages.

Waste Gate Formation. Part One: Hydrogeol ogic framework and potential utilization of the brine
aqui fers of the Waste Gate Fornmtion, a new unit of the Potomac Group underlying the Del marva Peninsul a,
by H. J. Hansen, 1982. 50 pages. Part Two: Palynol ogy of the continental Cretaceous sedinments, Crisfield
geothermal test well, eastern Maryland, by J. A Doyle: Maryland Geol ogi cal Survey Open-File
Report No. 82-02-1. 1982. 37 pages.

Sunmary of hydrogeol ogic data froma deep (2,678 Ft.) well at Lexington Park, St. Mary's County,
Maryl and, by H. J. Hansen, and J.M WIson: Maryland Geol ogi cal Survey Open-File Report No. 84-02-1. 1984.
61 pages.

Stratigraphy, hydrogeol ogy, and water chenmistry of the Cretaceous aquifers of the Waldorf/La Plata Area,
Charles County, Maryland, by J.M WIlson: Maryland Geol ogical Survey Open-File Report No. 86-02-2. 1986.
66 pages.

Sunmary of hydrogeol ogic data froma test well (1,725 Ft.) drilled in Tuckahoe State Park, Queen Anne’'s
County, Maryland, by D.C. Andreasen, and H. J. Hansen: Maryland Geol ogi cal Survey Open-File
Report No. 87-02-3. 1987. 47 pages.

Sel ect ed geohydrol ogi ¢ characteristics of the Patapsco aquifers at Chalk Point, Prince George' s County,
by F.K Mack: Maryland Geol ogical Survey Open-File Report No. 88-02-4. 1988. 36 pages.

Hydr ogeol ogy and stratigraphy of a 1,515-Foot test Well drilled near Princess Anne, Sonerset County,
Maryl and, by H. J. Hansen, and J.M WIson: Maryland Geol ogi cal Survey Open-File Report No. 91-02-5. 1990.
59 pages.

Geohydrol ogi ¢ data for the Coastal Plain sedinents underlying Broadneck peninsula, Anne Arundel County,
Maryl and, by F. K. Mck, and D.C. Andreasen: Maryland Geol ogi cal Survey Open-File Report No. 92-02-6. 1991.
76 pages.

Stratigraphy of Upper Cretaceous and Tertiary sedinments in a core-hole drilled near Chesterville,
Kent County, Maryland, by HJ. Hansen: Maryland Geol ogical Survey Open-File Report No. 93-02-7. 1992.
38 pages.

Hydrostratigraphic framework of the Piney Point-Nanjenmoy aquifer and Aquia aquifer in Calvert and
St. Mary's Counties, Maryland, by H J. Hansen: Maryland Ceol ogi cal Survey Open-File Report No. 96-02-8.
1996. 45 pages.

Information Circul ars
The Electric Log: Geophysic's contribution to ground-water prospecting and eval uation, by H J. Hansen:

Maryl and Geol ogi cal Survey Information Circular No. 4. 1967. 11 pages.

Well yields in the bedrock aquifers of Maryland, by L.J. Nutter: Maryland Ceol ogical Survey I|nformation
Circular No. 16. 1974. 24 pages.

A digital simulation nodel of the Aquia aquifer in southern Maryland, by G W Kapple, and H J. Hansen:
Maryl and Geol ogi cal Survey Information Circular No. 20. 1976. 34 pages.

Hydr ogeol ogi ¢ characteristics of the Waste Gate Formation, A new subsurface unit of the Potomac G oup
underlying the eastern Del marva Peninsula, by H J. Hansen: Maryland Ceol ogi cal Survey I|nformation
Circular No. 39. 1984. 24 pages.
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Maps
Quadrangl e Atl ases

Cockeysvill e Quadrangl e: Ceol ogy, hydrology, and mneral resources, by EG Oton, E. T. deaves,
WP. Crowey, KR Kuff, and Jurgen Reinhardt: Maryland Geol ogi cal Survey Quadrangle Atlas No. 3. 1975.
8 maps.

White Marsh Quadrangle: Geol ogy, hydrology, and mineral resources, by E T. Ceaves, K R Kuff,
WP. Crowl ey, and Jurgen Reinhardt: Maryland Geol ogical Survey Quadrangle Atlas No. 4. 1979. 3 nmps.
Five other maps for this atlas are available for inspection at MGS: by E.T. Cleaves, and EEG Oton.

Jarrettsville Quadrangle hydrogeology, by L.J. Nutter: Maryland Geol ogical Survey Quadrangle
Atlas No. 5. 1977. 4 maps.

Bel Air Quadrangle hydrogeol ogy, by L.J. Nutter: Maryland Geol ogical Survey Quadrangle
Atlas No. 6. 1977. 4 maps.

Hydr ogeol ogi ¢ Atlas, Reisterstown Quadrangle, Baltinore County, Maryland, by MT. Duigon, and
WP. Crowl ey: Maryland Geol ogical Survey Quadrangle Atlas No. 7. 1983. 6 naps.

Hydr ogeol ogi ¢ Atlas Westminster Quadrangle, Carroll County, Maryland, by E.G Oton:
Maryl and Geol ogi cal Survey Quadrangle Atlas No. 9. 1979. 5 maps.

Hydr ogeol ogic Atlas Wnfield Quadrangle, Carroll County, Maryland, by EG Oton: Mryland
Geol ogi cal Survey Quadrangle Atlas No. 10. 1980. 5 maps.

Hydr ogeol ogi ¢ Atlas New W ndsor Quadrangle, Carroll County, Maryland, by E.G Oton: Maryland
Geol ogi cal Survey Quadrangle Atlas No. 11. 1980. 5 maps.

Hydr ogeol ogi ¢ Atlas Hanpstead Quadrangle, Carroll County, Maryland, by MT. Duigon: Maryland
Geol ogi cal Survey Quadrangle Atlas No. 12. 1981. 5 maps.

Hydr ogeol ogi ¢ Atlas Lineboro Quadrangle, Carroll County, Maryland, by MT. Duigon, EEG Cton,
and J.T. Hlleary: Mryland Geol ogical Survey Quadrangle Atlas No. 13. 1981. 5 naps.

Hydrogeol ogic Atlas Littlestown Quadrangle, Carroll County, Maryland, by J.M Wigle, and J.T. Hlleary:

Maryl and Geol ogi cal Survey Quadrangle Atlas No. 14. 1981. 5 naps.

Hydr ogeol ogi ¢ Atlas Manchester Quadrangle, Carroll County, Maryland, by E.G Oton: Maryland Geol ogi cal

Survey Quadrangle Atlas No. 15. 1981. 5 maps.

Hydr ogeol ogi ¢ Atl as Taneyt own- Enmitsburg Quadrangles, Carroll County, Maryland, by J.M Wigle:
Maryl and Geol ogi cal Survey Quadrangle Atlas No. 16. 1981. 5 naps.

Hydr ogeol ogi ¢ Atlas Union Bridge-Wodsboro Quadrangles, Carroll County, Maryland, by J.M Wigle:
Maryl and Geol ogi cal Survey Quadrangle Atlas No. 17. 1981. 5 naps.

Hydrogeol ogi ¢ Atlas Hereford Quadrangle, Baltinmore County, Maryland, by MT. Duigon, and J.T. Hlleary:

Maryl and Geol ogi cal Survey Quadrangle Atlas No. 18. 1981. 5 naps.

Hydr ogeol ogi ¢ Atlas Finksburg Quadrangle, Carroll County, Maryland, by J.F. Wlliams: Maryland
Geol ogi cal Survey Quadrangle Atlas No. 19. 1981. 5 maps.

Hydr ogeol ogi ¢ Atlas New Freedom Quadrangl e, Baltinore County, Maryland, by MT. Duigon: Maryland
Geol ogi cal Survey Quadrangle Atlas No. 20. 1983. 5 maps.

Hydrogeol ogic Atlas Ellicott City Quadrangle, Baltinore and Howard Counties, Maryland, by MT. Duigon:

Maryl and Geol ogi cal Survey Quadrangle Atlas No. 21. 1983. 5 naps.

Hydr ogeol ogi ¢ Atlas Phoenix Quadrangle, Baltinore and Harford Counties, Maryland, by E.G Cton:
Maryl and Geol ogi cal Survey Quadrangle Atlas No. 22. 1983. 5 naps.

Hydr ogeol ogic Atlas Norrisville Quadrangle, Baltinore and Harford Counties, Maryland, by E.G Cton:

Maryl and Geol ogi cal Survey Quadrangle Atlas No. 23. 1983. 5 naps.
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SELECTED U. S. GEOLOG CAL SURVEY REPORTS ON GROUND- WATER RESOURCES | N THE DI STRI CT OF COLUMBI A

Listed below is a selection of reports on ground-water resources in Washington, D.C. which are available
through the U S. Geol ogi cal Survey, Book and Open-File Reports, Federal Center, Building 41, Box 25425,
Denver, Col orado 80225.

Pr of essi onal Paper

Hydr ogeol ogi ¢ franework of the Coastal Plain of Maryland, Del aware, and the District of Colunbia, as
devel oped for the Northern Atlantic Regional Aquifer System Analysis (RASA), U S. Ceol ogical Survey,
by D. A Vroblesky, and WB. Fleck: U S. GCeological Survey Professional Paper 1404-E, 1991, 45 pages.

Wt er - Suppl y Papers

District of Colunmbia in Underground water of the Eastern United States, Geol ogical Survey Research,
by N.H Darton, and ML. Fuller: U S. Ceological Survey Water-Supply Paper 114-A. 1905. pages 124-126.

Geol ogy and ground-water resources of Washington, D.C., and vicinity, by P. M Johnston, with a section
on Chenmical quality of the water, by D.E. Waver and Leonard Siu: U S. Geol ogical Survey Water-Supply
Paper 1776. 1964. 133 pages.

Maryl and and the District of Colunbia in National Water Summary 1984, Hydrol ogi c events--Sel ected water-
quality trends, and ground-water resources, by L.J. MGeevy, and J.C. Weeler: U S. GCeological Survey Wter-
Supply Paper 2275, 1989. pages 243-248.

Maryl and and the District of Colunbia water supply and use, by J.C. Weeler, in National Water
Summary 1987--Water supply and use: U S. Geol ogical Survey Water-Supply Paper 2350, 1989. pages 291-298.
Open-Fil e Report

Maryl and and the District of Colunbia ground-water quality, by J.C. Weeler and L.B. Maclin:
U S. Ceol ogical Survey Open-File Report 87-0730. 1988. 10 pages.

Circul ar

Water fromthe Coastal Plain aquifers in the Washington, D.C., netropolitan area, by S.S. Papadopul os,
R R Bennett, F.K Mck, and P.C. Trescott: U S. GCeological Survey Grcular 697. 1974. 11 pages.
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WATER RESOURCES DATA-MARYLANDANDDELAWARE, 1999
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Figure6.  Location ofMaryland and Delaware ground-water project observation wells and springs.
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WATER RESOURCES DATA-MARYLANDANDDELAWARE, 1999
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Figure7. Location ofMaryland and Delaware ground-water-quality wells.
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GROUND-WATER HYDROLOGIC DATA SITE RECORDS
GROUND-WATER SPRING DISCHARGE
MARYLAND

CECIL COUNTY

SPRING NUMBER.--CE Cc 40. SITE ID.--393459076045001.
LOCATION.--Lat 39°34'59", long 76°04°50", Hydrologic Unit 02050306, 0.1 mi north of intersection of Cokesbury
and St. Marks Church Rd., 0.8 mi northeast of Perryman.
Owner: John McMullen.
AQUIFER.--James Run Formation, Frenchtown Member of Paleozoic age. Aquifer code: 300JMSR.
SPRING IMPROVEMENTS.--2 in. outflow pipe.
INSTRUMENTATION.--Monthly volumetric measurements by U.S. Geological Survey personnel.
DATUM.--Elevation of land surface is 180 ft above National Geodetic Vertical Datum of 1929, from topographic map.
REMARKS.--Maryland Water-Level and Water Quality Network observation spring. Temperature readings are available.
PERIOD OF RECORD.--April 1981, August 1989 to current year.
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge measured, 12.0 gal/min, May 12, 1999;
minimum discharge measured, 0.8 gal/min, Nov. 17, 1998.

DISCHARGE, IN GALLONS PER MINUTE, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999

DATE DISCHARGE DATE DISCHARGE DATE DISCHSRGE DATE DISCHSRGE
OCT 7,1998 15 JAN 11,1999 1.9 APR 7,1999 1.3 JUL 26,1999 5.4

NOV 17, .8 FEB 11, 1.6 MAY 12, 12.0 AUG 26, 15

DEC 11, 14 MAR 11, 16 JUN 18, 9.0 SEP 14 13

WATER YEAR 1999 MAXIMUM 12.0 MAY 12, 1999 MINIMUM 0.8 NOV 17, 1998

DISCHARGE, IN GALLONS PER MINUTE
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GROUND-WATER SPRING DISCHARGE
MARYLAND--Continued

FREDERICK COUNTY

SPRING NUMBER. -FR Dd 178, SITE ID. --392552077262201
LOCATION.--Lat 39 25" 527 ,long 77 26" 22” , Hydrologic Unit 02070009, at Frederick County Agricultural Extension
Service (formerly Montview State Hospital).
Owner: Frederick County.
AQUIFER.--Frederick Limestone of Lower Cambrian age. Aquifer code: 377FDCK.
SPRING IMPROVEMENTS.--Springhouse with discharge pipe.
INSTRUMENTATION.--Monthly current meter discharge measurements by U.S. Geological Survey personnel.
DATUM.--Elevation of land surface is 315 ft above National Geodetic Vertical Datum of 1929, from topographic map.
REMARKS.--Maryland Water-Level and Water Quality Network observation spring. Temperature readings are available.
PERIOD OF RECORD.--April 1981, February 1989, September 1989, April 1991 and March 1992 to current year.
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge measured, 904 gal/min, May 6, 1993;
minimum discharge measured, 180 gal/min, April 17, 1991.

DISCHARGE, IN GALLONS PER MINUTE, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
DATE DISCHARGE DATE DISCHARGE DATE DISCHARGE DATE DISCHARGE
OCT 6,1998 208.0 JAN 11, 1999 188.0 APR 15,1999 252.0 JUL 16, 1999  207.0
NOV 3, 206.0 FEB 8, 218.0 MAY 5, 245.0 SEP 9, 241.0
DEC 9, 231.0 MAR 8, 236.0 JUN 11, 198.0

WATER YEAR 1999  MAXIMUM 245.0 MAY 5, 1999 MINIMUM 188.0 JAN 11, 1999
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GROUND-WATER SPRING DISCHARGE

MARYLAND--Continued

FREDERICK COUNTY--Continued

SPRING NUMBER.--FR Dd 213. SITE ID.--392556077263301.

LOCATION.--Lat 39°25°56", long 77°26°33", Hydrologic Unit 02070009, 291 Montview Lane.

Owner: Nathan Robinson.

AQUIFER.--Frederick Limestone of Lower Cambrian age. Aquifer code: 377FDCK.
SPRING IMPROVEMENTS.--Small pond lined with one brick and 2 stone walls, with one discharge pipe.

A weir plate was installed to control stage and measure discharge.

INSTRUMENTATION.--Periodic volumetric measurements by U.S. Geological Survey personnel.

Equipped with digital water-level recorder, 15-minute recording interval. Recorder is set to staff gage.
DATUM.--The elevation of the staff plate at 0.0 ft is 317.96 ft above National Geodetic Vertical Datum of 1929,

from survey.

MEASURING POINT: The shelter floor at 322.46 ft above National Geodetic Vertical Datum of 1929, from survey.
REMARKS.--Part of a ground-water quality monitoring effort by Fort Detrick. Periods of missing record are due

to water leaks in the retaining walls.
PERIOD OF RECORD.--October 1998 to current year.

EXTREMES FOR PERIOD OF RECORD.--Highest discharge, 28 gallons per minute, Oct. 26, 27, 1998; Lowest

discharge, 4.3 gallons per minute, August 23, 1999.

DISCHARGE, IN GALLONS PER MINUTE, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
DAILY MEAN VALUES

DAY OoCT NOV DEC JAN FEB

1 - 21.00 15.00 12.00 18.00 24.00
2 - 20.00 14.00 12.00 17.00 23.00
3 --- 20.00 14.00 15.00 17.00 22.00
4 - 20.00 13.00 17.00 17.00 27.00
5 - 20.00 13.00 17.00 17.00 26.00

6 - 20.00 14.00 16.00 17.00 27.00
7 - 20.00 14.00 14.00 17.00 27.00
8 - 19.00 14.00 14.00 17.00 26.00
9 - 17.00 14.00 14.00 17.00 23.00
0

1 - 17.00 14.00 14.00 18.00 23.00
11 - 18.00 14.00 14.00 22.00 23.00
12 - 18.00 14.00 14.00 24.00 23.00
13 - 14.00 14.00 14.00 24.00 23.00
14 - 15.00 13.00 15.00 24.00 23.00
15 - 17.00 12.00 17.00 24.00 22.00
16 --- 18.00 12.00 17.00 24.00 23.00
17 - 17.00 12.00 19.00 22.00 23.00
18 - 17.00 12.00 21.00 22.00 23.00
19 --- 17.00 12.00 25.00 24.00 22.00
20 - 17.00 12.00 23.00 24.00 20.00
21 - 16.00 13.00 23.00 23.00 20.00
22 - 17.00 14.00 23.00 24.00 20.00
23 - 16.00 14.00 20.00 24.00 20.00
24 - 13.00 14.00 23.00 22.00 20.00
25 27.00 14.00 13.00 23.00 20.00 20.00
26 28.00 13.00 12.00 23.00 22.00 20.00
27 28.00 13.00 12.00 23.00 24.00 20.00
28 26.00 14.00 12.00 22.00 24.00 20.00
29 25.00 18.00 12.00 20.00 - 20.00
30 23.00 16.00 12.00 20.00 --- 20.00
31 22.00 12.00 20.00 --- 20.00

TOTAL 179.00 512.00 406.00 564.00 589.00 693.00
MEAN 25.57 17.07 13.10 18.19 21.04 22.35
MAX 28.00 21.00 15.00 25.00 24.00 27.00
MIN 22.00 13.00 12.00 12.00 17.00 20.00

WATER YEAR 1999 MAX 28.00 MIN 4.30

MAR

20.00
20.00
20.00
20.00
19.00

19.00
20.00
20.00
20.00
22.00

22.00
24.00
27.00
27.00
27.00

27.00
27.00
27.00
27.00
27.00

22.00
20.00
20.00
21.00
23.00

23.00

23.00

23.00
23.00
23.00

683.00
22.77
27.00

19.00

APR

22.00
20.00
20.00
20.00
17.00

17.00
18.00
16.00
17.00
18.00

17.00
16.00
14.00
12.00
13.00

14.00
12.00
12.00
13.00
12.00

15.00
17.00
17.00
20.00
24.00

23.00
23.00
24.00
22.00
20.00
18.00

543.00
17.52
24.00

12.00

MAY
16.00 11.00
14.00 13.00
14.00 13.00
14.00 13.00
15.00 12.00
14.00 11.00
13.00 9.80
13.00 9.40
14.00 12.00
16.00 13.00
17.00 12.00
12.00 11.00
11.00 10.00
13.00 10.00
17.00 10.00
20.00 9.90
23.00 11.00
20.00 9.20
12.00 8.70
12.00 9.20
12.00 9.40
12.00 10.00
11.00 10.00
11.00 10.00
12.00 11.00
11.00 11.00
12.00 10.00
13.00 9.50
18.00 11.00
14.00 12.00
- 11.00
426.00 333.10
14.20 10.75
23.00 13.00
11.00 8.70

7.60
4.60
4.30

4.60

142.50
7.92
13.00
4.30

JUL

AUG

SEP
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GROUND-WATER SPRING DISCHARGE
MARYLAND--Continued

FREDERICK COUNTY--Continued

SPRING NUMBER. -FR Fb 12. SITEID. —-391846077370501
LOCATION.--Lat 39 18" 46”7 ,long 77 377 05" , Hydrologic Unit 02070008, at Brunswick, off Park Ave., 300 ft north of
intersection of Potomac St.
Owner: Town of Brunswick.
AQUIFER.--Precambrian Erathem of Precambrian age. Aquifer code: 400PCMB.
SPRING IMPROVEMENTS.--2 in. outflow pipe.
INSTRUMENTATION.--Monthly volumetric measurements by U.S. Geological Survey personnel.
DATUM.--Elevation of land surface is 300 ft above National Geodetic Vertical Datum of 1929, from topographic map.
REMARKS.--Maryland Water-Level and Water Quality Network observation spring. Temperature readings are available.
PERIOD OF RECORD.--January 1960 to April 1964, March 1965, August 1967, December 1968, July 1972,
April 1974 to current year.
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge measured, 36.0 gal/min, April 30, 1964;
minimum discharge measured, 0.5 gal/min, Aug. 12, 1999.

DISCHARGE, IN GALLONS PER MINUTE, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999

DATE DISCHARGE DATE DISCHARGE DATE DISCHARGE DATE DISCHARGE

OCT 6,1998 1.3 JAN 11,1999 5.4 APR 15,1999 8.6 JUL 16,1999 0.9
NOV 3 0.8 FEB 8 5.4 MAY 5 2.9 AUG 12 0.5
DEC 9 4.3 MAR 8 7.8 JUN 11 1.2 SEP 9 6.3

WATER YEAR 1999
MAXIMUM 8.6 APR 15, 1999 MINIMUM 0.5 AUG 12, 1999
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GROUND-WATER SPRING DISCHARGE
MARYLAND--Continued

HARFORD COUNTY

SPRING NUMBER. —-HA Aa, 9. SITE ID. ——394153076325701
LOCATION.--Lat 39 41" 53”7 ,long 76 32" 57 , Hydrologic Unit 02050306, 30 ft south of Church Lane, .5 mi west
of Norrisville.
Owner: Milton Smith.
AQUIFER.--Prettyboy Schist of Paleozoic age. Aquifer code: 300PTRB.
SPRING IMPROVEMENTS.--4 in. plastic outflow pipe.
INSTRUMENTATION.--Monthly volumetric measurements by U.S. Geological Survey personnel.
DATUM.--Elevation of land surface is 640 ft above National Geodetic Vertical Datum of 1929, from topographic map.
REMARKS.--Maryland Water-Level and Water Quality Network observation spring. Temperature readings are available.
PERIOD OF RECORD.--October 1980, August 1989 to current year.
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge measured, 60.0 gal/min, Jan. 24, 1996;
minimum discharge measured, 1.4 gal/min, July 26, 1999.

DISCHARGE, IN GALLONS PER MINUTE, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999

DATE DISCHARGE DATE DISCHARGE DATE DISCHARGE DATE DISCHARGE

OCT 7,1998 75 JAN 11,1999 6.7 APR 7,1999 15.0 JUL 26,1999 1.4
NOV 17 8.6 FEB 11 10.0 MAY 12 1.8 AUG 26 5.0
DEC 11 8.6 MAR 11 12.0 JUN 18 15 SEP 14 5.0

WATER YEAR 1999 MAXIMUM 15.0 APR 7,1999, MINIMUM 1.4 JUL 26, 1999
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GROUND-WATER SPRING DISCHARGE

MARYLAND--Continued

WASHINGTON COUNTY

SPRING NUMBER. -WA Di 103, SITE ID. --392836077442701
LOCATION.--Lat 39 28" 36" ,long 77 a4’ 27 , Hydrologic Unit 02070004, 0.2 mi southeast of Smoketown Rd. and
Mummas Lane, 1.0 mi north of Sharpsburg.
Owner: National Park Service, Antietam National Battlefield.
AQUIFER.--Conococheague Limestone of Upper Cambrian age. Aquifer code: 371CCCG.
SPRING IMPROVEMENTS.--Springhouse with cement trough.
INSTRUMENTATION.--Monthly volumetric discharge measurements by U.S. Geological Survey personnel.
DATUM.--Elevation of land surface is 475 ft above National Geodetic Vertical Datum of 1929, from topographic map.
REMARKS.--Maryland Water-Level and Water Quality Network observation spring. Temperature readings are available.
PERIOD OF RECORD.--May 1969, April 1987, and January 1991 to current year.
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge measured, 95.0 gal/min, May 14, 1998;
minimum discharge measured, 0.3 gal/min, Oct. 4, 1991 and Nov. 7, 1991.

DISCHARGE, IN GALLONS PER MINUTE, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999

DATE DISCHARGE DATE DISCHARGE DATE DISCHARGE DATE DISCHARGE

OCT 13,1998 15.0 JAN 11,1999 7.0 APR 15,1999 24.0 JUL 15,1999 3.8
NOV 3 5.4 FEB 8 12.0 MAY 5 10.9 AUG 12 3.0
DEC 9 4.3 MAR 8 24.0 JUN 11 5.0 SEP 9 4.3

WATER YEAR 1999 MAXIMUM 24.0 MAR 8, and APR 15, 1999 MINIMUM 3.0 AUG 12, 1999
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GROUND-WATER LEVELS
DELAWARE--Continued

KENT COUNTY--Continued

WELL NUMBER.--Jd42-03. SITE ID.--390607075331501. PERMIT NUMBER.--10230.
LOCATION.--Lat 39°06°07", long 75°33°I5", Hydrologic Unit 02040207, | mi south of Camden.
Owner: Delaware Department of Transportation.
AQUIFER.--Columbia aquifer of Pleistocene age. Aquifer code: 112CLMB.
WELL CHARACTERISTICS.--Drilled, observation, water-table well, depth Il ft; casing diameter 1.25 in.,
to 8.5 ft; well point from 8.5 to Il ft.
INSTRUMENTATION.--Monthly measurements with electric or chalked steel tape by
U.S. Geological Survey or Delaware Geological Survey personnel.
DATUM.--Elevation of land surface is 44 ft above National Geodetic Vertical Datum of 1929,
from topographic map.
Measuring point: Top of casing at land surface.
PERIOD OF RECORD.--October 1950 to December 1961, August I97I to current year.
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 2.69 ft below land surface, July 18, 1975;
lowest measured, 10.10 ft below land surface, Nov. 28, 1986.

WATER LEVEL, IN FEET BELOW LAND SURFACE, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999

WATER
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL

WATER WATER WATER

OCT 29,1998 7.55 FEB26,1999 8.64 JUN 29,1999 7.62 SEP 29,1999 8.10
NOV 30 8.08
DEC 29 8.41
JAN 29,1999 7.20 MAY 27 7.10 SEP 20 8.05

MAR 30 7.17 JUL 28 8.09
APR 29 6.53 AUG 30 8.76

WATER YEAR 1999 HIGHEST 6.53 APR 29, 1999 LOWEST 8.76 AUG 30, 1999

WATER LEVEL, IN FEET BELOW LAND SURFACE
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WELL NUMBER.--Kc31-01.
LOCATION.--Lat 39°02"24",
Ironmine Rd., at Norman G. Wilder State Wildlife Area.
Owner: U.S. Geological Survey.
AQUIFER.--Piney Point Formation of Middle Eocene age. Aquifer code: 124PNPN.
WELL CHARACTERISTICS.--Drilled, observation, artesian well, depth 380 ft; casing diameter 2 in.,
to 370 ft; screen diameter 2 in. from 370 to 380 ft.
INSTRUMENTATION.--Twice yearly measurements with chalked steel tape by U.S. Geological Survey personnel.
DATUM.--Elevation of land surface is 55 ft above National Geodetic Vertical Datum of 1929,
from topographic map.
Measuring point: Top of casing at land surface.
REMARKS.--No Spring 1997, water-level measurement.
PERIOD OF RECORD.--February 1975 to current year.
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 92.99 ft below land surface, Feb. 20, 1975;
lowest measured, 116.77 ft below land surface, Oct. 29, 1991.

GROUND-WATER LEVELS
DELAWARE
KENT COUNTY

SITE ID.--390224075391601. PERMIT NUMBER.--33610.
long 75°39°16”, Hydrologic Unit 02060005, 1.1 mi southwest of Petersburg, off

WATER LEVEL, IN FEET BELOW LAND SURFACE, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999

WATER

DATE

LEVEL

NOV 20, 1998 114.89

WATER YEAR 1999

WATER LEVEL, IN FEET BELOW LAND SURFACE

110

112

114

116

118

WATER

DATE LEVEL

APR 27,1999 112.26

HIGHEST 112.26 APR 27,1999 LOWEST 114.89 NOV 20, 1998
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GROUND-WATER LEVELS
DELAWARE--Continued

KENT COUNTY--Continued

WELL NUMBER.--Mc5I-01.  SITE ID.--385041075395601.

LOCATION.--Lat 38°50"4l", long 75°39°56", Hydrologic Unit 02060008, 1.3 mi northeast of Adamsville.
Owner: Delaware Department of Transportation.

AQUIFER.--Columbia aquifer of Pleistocene age. Aquifer code: 112CLMB.

WELL CHARACTERISTICS.--Drilled, observation, water-table well, depth 19 ft; casing diameter 2 in., to 15 ft;
well point from 15 to 19 ft.

INSTRUMENTATION.--Monthly measurements with chalked steel tape by Delaware Geological Survey personnel.

DATUM.--Elevation of land surface is 55 ft above National Geodetic Vertical Datum of 1929, from topographic map.
Measuring point: Top of casing at land surface.

PERIOD OF RECORD.--September 1958 to current year.

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 4.28 ft below land surface, May 3l, 1984;
lowest measured, 16.29 ft below land surface, Jan. 19, 1988.

WATER LEVEL, IN FEET BELOW LAND SURFACE, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999

WATER
DATE

WATER
DATE

WATER
DATE LEVEL

WATER

LEVEL LEVEL

DATE LEVEL

OCT 05, 1998 14.22

JAN 29, 1999 13.61

MAY 25,1999 12.16 AUG 23,1999 14.33

NOV 05 14.65 MAR 02 12.88 JUN 29 13.02 SEP 14 14.69
DEC 01 15.10 31 11.35 JUL 19 13.54 19 9.65
JAN 06, 1999 15.16 APR 29 11.54 AUG 11 14.09

WATER YEAR 1999

HIGHEST 9.65 SEP 19, 1999

LOWEST 15.16 JAN 06, 1999
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GROUND-WATER LEVELS
DELAWARE--Continued

KENT COUNTY--Continued

WELL NUMBER.--Md22-01. SITE ID.--385310075331301. PERMIT NUMBER.--10221.
LOCATION.--Lat 38°53°10", long 75°33°13", Hydrologic Unit 02040207, 2.4 mi west of Williamsville.

Owner: Delaware Department of Transportation.
AQUIFER.--Columbia aquifer of Pleistocene age. Aquifer code: 112CLMB
WELL CHARACTERISTICS.--Drilled, observation, water-table well, depth I7 ft; casing diameter | in., to 14 ft;

well point from 14 to |7 ft.
INSTRUMENTATION.--Monthly measurements with electric or chalked steel tape by U.S. Geological Survey, and

Delaware Geological Survey personnel.
DATUM.--Elevation of land surface is 58 ft above National Geodetic Vertical Datum of 1929, from topographic map.

Measuring point: Top of casing at land surface.
PERIOD OF RECORD.--September 1958 to current year.
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 1.07 ft below land surface, July 14, 1975;

lowest measured, Il.14 ft below land surface, Jan. 6, 1966.

WATER LEVEL, IN FEET BELOW LAND SURFACE, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999

WATER WATER WATER WATER
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL

OCT 05,1998 9.25 JAN 29,1999 3.87 MAY 25,1999 5.97 AUG 23,1999 9.45
NOV 05 9.44 MAR 02 3.84 JUN 29 7.51

DEC 01 9.85 31 3.20 JUuL19 8.37

JAN 06, 1999 7.52 APR 29 4.46 AUG 11 9.30

WATER YEAR 1999 HIGHEST 3.20 MAR 31, APR 01, 1999 LOWEST 9.85 DEC 01, 1998
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GROUND-WATER LEVELS
DELAWARE--Continued

KENT COUNTY--Continued

WELL NUMBER.--DM102F. SITE 1D.--390733075264801. PERMIT NUMBER.--96950.

LOCATION.--Lat 39°07°33", long 75°26°48", Hydrologic Unit 02040207, at Dover Air Force Base, Dover.
Owner: U.S. Air Force.

AQUIFER.--Frederica aquifer of Miocene age. Aquifer code: 122FRDC.

WELL CHARACTERISTICS.--Drilled, observation, artesian well, depth 112.5 ft; casing diameter 3 in., to 102.5 ft;
screen diameter 2 in. from 102.5 to 112.5 ft.

INSTRUMENTATION.--Monthly measurements with chalked steel tape by U.S. Geological Survey personnel.
Equipped with digital water-level recorder--60-minute recorder interval from Oct. 1, 1995, to current year.

DATUM.--Altitude of land surface is 18.54 ft above National Geodetic Vertical Datum of 1929.
Measuring Point: Top of recorder platform 2.32 ft above land surface.

REMARKS.--Dover Air Force Base Project observation well. Water levels may be affected by agricultural
irrigation. Missing data due to recorder malfunction.

PERIOD OF RECORD.--October 1995 to current year.

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 7.00 ft above sea level, March 22, 26-30, 1998;
lowest measured, 5.49 ft below sea level, July 29, 1999.

WATER LEVEL, IN FEET ABOVE SEA LEVEL, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
(READINGS BELOW SEA LEVEL INDICATED BY "-")

DAY MAX MIN MAX  MIN MAX  MIN MAX  MIN MAX  MIN MAX  MIN
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

1 213 211 244 244 251 249 270 266 355 347 422 421
2 213 213 244 244 249 249 266 266 3.66 355 422 421
3 213 213 244 244 250 249 293 266 3.66 3.66 427 421
4 216 213 244 244 250 250 292 288 372 3.66 4.28 4.26
5 216 216 244 244 250 250 288 288 372 3.70 426 4.24

6 216 216 244 244 250 250 288 288 373 3.70 427 424
7 218 216 244 243 250 250 288 288 379 3.73 429 4.27
8 226 218 243 243 251 250 288 288 379 3.79 428 428
9 231 226 243 243 253 251 295 288 379 3.79 429 428
10 232 231 244 243 254 253 294 294 379 379 432 429

11 232 232 248 244 254 254 294 294 379 379 433 432
12 232 232 248 247 254 254 294 294 387 379 433 433
13 236 232 247 247 263 254 294 294 387 387 434 433
14 238 236 248 247 263 263 296 294 387 387 450 4.33
15 238 238 250 248 263 263 3.09 296 387 387 452 450

16 238 238 250 250 263 263 3.09 309 390 387 452 452
17 238 238 250 249 264 263 3.09 3.08 392 390 453 452
18 240 238 249 249 264 263 320 3.09 400 392 459 453
19 241 240 249 249 263 263 320 319 400 4.00 459 459
20 241 241 250 249 263 263 319 319 4.00 4.00 462 459

21 241 241 250 249 263 263 319 319 402 400 482 4.62
22 241 241 249 249 265 263 320 319 4.02 4.02 485 4.82
23 241 241 250 249 264 263 325 320 402 401 485 485
24 241 241 250 249 264 264 335 325 403 401 488 4.85
25 241 241 249 249 264 264 335 335 4.08 4.03 492 488

26 241 241 254 249 265 264 335 335 4.09 408 495 492
27 241 241 254 253 265 264 341 335 410 409 5.04 4.9
28 244 241 253 253 266 264 346 341 421 410 5.07 5.04

29 244 244 253 251 271 266 346 3.46 - --- 511 5.07
30 244 244 251 251 273 270 347 3.46 -- - 511 511
31 244 244 -- - 270 270 3.47 347 - - 512 511

MONTH 2.44 211 254 243 273 249 347 266 421 347 512 421
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GROUND-WATER LEVELS

DELAWARE-Continued
KENT COUNTY--Continued
DM102F--Continued

DAY MAX MIN MAX  MIN MAX  MIN MAX  MIN MAX  MIN MAX  MIN

APRIL MAY JUNE JULY AUGUST SEPTEMBER

1 519 512 526 525 154 147 144 131 - - .55 .46

2 519 519 525 524 147 133 131 125 - - .63 .55

3 520 518 524 524 133 106 125 1.16 - e .69 .63

4 523 520 524 524 106 .75 116 .85 - e .78 .69

5 523 523 524 524 75 .48 .85 .53 I .85 .78

6 523 523 524 518 48 .37 53 .21 —-- e 93 .85

7 523 523 518 518 37 .25 21 -15 - - 109 .93

8 525 523 518 5.14 25 -34 -15 -83 - - 114 1.09

9 530 525 514 49 -34 -112 -83 -1.57 - - 121 114
10 530 530 496 476 -1.12 -190 -1.57 -2.32 - - 127 121
11 534 530 476 452 -190 -250 -2.32 -2.79 -- - 129 127
12 534 533 452 442 -250 -265 -2.79 -3.01 - - 131 129
13 533 533 442 434 -265 -265 -3.01 -3.12 -- - 136 131
14 534 533 434 394 -264 -265 -3.12 -3.12 -- - 141 136
15 535 533 394 367 -263 -264 -3.12 -3.12 - - 154 141
16 536 535 3.67 328 -263 -263 -3.12 -3.13 - - 207 154
17 536 536 328 281 -263 -263 -3.13 -3.51 -- -~ 201 195
18 536 536 281 230 -2.63 -2.63 -3.51 -4.05 -- - 195 195
19 536 536 230 196 -2.63 -2.63 -4.05 -4.24 -- - 197 195
20 536 536 196 186 -2.62 -2.63 -4.24 -4.43 -- - 205 197
21 536 536 186 185 -262 -2.62 -4.43 -4.73 -- - 215 205
22 536 535 201 1.86 .03 -2.62 -4.73 -4.76 -- - 221 215
23 535 535 219 201 .05 .03 -4.76 -4.76 - - 225 221
24 535 534 236 219 .05 .05 -475 -4.76 -- - 229 225
25 534 533 248 236 .05 .05 -475 -4.75 - - 232 229
26 533 533 260 248 .06 .05 -475 -4.75 -- == 235 232

27 533 530 269 260 .06 .06 -474 -483 .10 -01 239 235
28 530 529 269 269 .07 .06 -483 -526 20 .10 243 2.39
29 529 529 269 243 141 .07 -526 -549 .30 .20 253 243
30 529 526 243 188 144 141 - -~ 38 30 258 253

31 - - 188 153 - - o= - 46 38 - -

MONTH 5.36 5.12 526 153 154 -265 144 -549 46 -01 258 .46

YEAR 5.36 -5.49

Daily Low Water Levels

e}

Sea Level

WATER LEVEL, IN FEET
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GROUND-WATER LEVELS
DELAWARE--Continued

KENT COUNTY--Continued

WELL NUMBER.--DM106D. SITE ID.--390734075271402. PERMIT NUMBER.--96636.

LOCATION.--Lat 39°07°34", long 75°27°14", Hydrologic Unit 02040207, at Dover Air Force Base, Dover.
Owner: U.S. Air Force.

AQUIFER.--Columbia aquifer of Pleistocene age. Aquifer code: 112CLMB.

WELL CHARACTERISTICS.--Drilled, observation, water-table well, depth 82 ft; casing diameter 2 in., to 72 ft;
screen diameter 2 in. from 72 to 82 ft.

INSTRUMENTATION.--Monthly measurements with chalked steel tape by U.S. Geological Survey personnel.
Equipped with digital water-level recorder--60-minute recorder interval from Oct. 25, 1996, to current year.

DATUM.--Altitude of land surface is 23.51 ft above National Geodetic Vertical Datum of 1929.
Measuring Point: Top of recorder platform 3.60 ft above land surface.

REMARKS.--Dover Air Force Base Project observation well. Missing data due to recorder malfunction.

PERIOD OF RECORD.--December 1996 to current year.

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 16.42 ft above sea level, March 22, 1998;
lowest measured, 7.97 ft above sea level, Jan. 1, 2, 1999.

WATER LEVEL, IN FEET ABOVE SEA LEVEL, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999

DAY MAX MIN MAX  MIN MAX  MIN MAX  MIN MAX  MIN MAX  MIN
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

1 931 921 878 878 832 828 799 797 925 913 10.24 10.09
2 921 920 878 875 828 828 799 797 935 925 10.09 10.02
3 920 920 875 875 828 828 830 799 935 932 10.36 10.02
4 920 920 875 873 828 824 816 816 938 932 1036 9.96
5 920 919 873 873 824 824 816 816 935 928 10.01 9.9

6 919 916 873 868 824 824 817 816 945 935 1030 10.01
7 916 916 868 867 824 822 817 816 951 945 1030 10.21
8 916 9.15 867 867 822 822 818 816 951 946 10.30 10.21
9 915 915 867 864 822 822 822 818 952 947 1052 10.30
10 9.15 915 864 864 823 822 822 822 952 945 1057 10.52

11 915 912 864 860 823 822 822 820 952 946 10.61 10.56
12 912 912 860 859 822 822 822 821 968 952 1058 10.55
13 912 912 859 859 823 822 822 821 954 951 1055 10.55
14 912 912 859 859 823 822 822 821 954 951 10.85 10.55
15 912 9.04 859 854 822 822 834 822 964 954 1099 10.85

16 9.04 9.04 854 854 822 822 833 831 965 964 1131 10.99
17 9.04 9.04 854 850 822 820 835 833 970 965 1150 11.31
18 9.04 9.04 850 849 820 816 851 835 974 970 11.64 11.50
19 9.04 898 849 849 816 816 847 845 979 974 1154 11.48
20 899 898 849 849 816 814 850 847 981 979 1153 11.50

21 898 898 849 845 814 814 856 849 984 981 1191 1153
22 898 895 845 844 815 806 857 856 9.84 984 1214 1191
23 895 895 844 844 806 806 872 857 986 983 1246 12.14
24 895 895 844 840 806 806 878 872 994 986 12.65 12.46
25 895 893 840 840 806 806 881 878 10.05 994 1265 12.62

26 893 891 841 839 806 806 891 881 10.06 10.05 12.62 12.58
27 891 890 839 835 806 806 908 891 10.06 10.05 12.63 12.59
28 890 890 835 835 806 806 9.08 9.08 10.24 10.06 12.65 12.63

29 890 882 835 832 806 806 908 9.08 -- - 12,63 12.54
30 883 882 832 832 806 798 9.09 9.08 - - 1254 12.38
31 882 8.78 -- - 7.99 7.98 9.13 9.09 -- - 1245 12.38

MONTH 931 878 878 832 832 798 913 797 1024 913 1265 9.9
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GROUND-WATER LEVELS

DELAWARE-Continued
KENT COUNTY--Continued

DM106D--Continued

DAY MAX MIN MAX  MIN MAX  MIN MAX  MIN MAX  MIN MAX  MIN

APRIL MAY JUNE JULY AUGUST SEPTEMBER
1 12.48 1245 12.03 11.99 - - 994 994 927 926 875 875
2 1248 1239 12.00 11.99 - == 994 994 926 919 875 8.74
3 1239 1237 12.00 11.99 - - 994 992 919 916 874 872
4 1248 1237 12.00 11.98 10.56 1050 9.92 9.92 9.16 9.15 872 8.70
5 1237 1223 1198 11.98 1050 1046 9.92 9.92 9.15 9.11 8.70 8.69

6 12.37 1223 1198 11.86 10.49 1045 992 990 9.11 9.10 8.69 8.69
7 1237 1235 1186 11.86 10.51 1049 990 9.84 9.10 9.07 8.70 8.69
8 1237 1235 1186 11.86 1051 1048 9.84 9.81 9.08 9.07 870 8.69
9 1245 1237 1186 11.86 10.48 10.36 9.81 9.80 9.07 9.04 8.70 8.68
10 1243 1222 11.86 11.86 10.36 10.30 9.81 9.71 9.04 9.03 871 8.68

11 1246 12.22 11.86 11.86 10.30 10.30 9.71 9.67 9.03 899 8.69 8.67
12 1251 1246 11.86 11.86 10.30 10.30 9.67 9.67 8.99 895 8.67 8.66
13 12.68 1250 11.86 11.86 10.31 1030 9.67 9.67 8.95 895 8.66 8.66
14 12,71 12.67 11.86 11.86 10.31 10.30 9.67 9.62 8.95 894 8.66 8.65
15 12,79 12,70 11.86 11.86 10.30 10.24 9.62 9.62 894 8.88 870 8.65

16 12.80 12.70 11.86 11.85 10.24 10.23 9.62 9.61 8.88 887 9.48 8.70
17 1270 12.63 11.86 11.86 10.23 10.19 9.61 960 8.89 887 9.28 9.19
18 12.63 1250 11.86 11.86 10.19 10.11 9.60 959 889 886 941 9.28
19 1250 1250 11.86 11.86 10.11 10.10 959 957 8.86 8.83 9.48 9.41
20 1250 12.48 11.86 11.86 10.12 10.10 9.57 951 891 883 9.55 9.48

21 1248 12.43 11.86 11.86 10.16 10.12 951 948 891 891 958 9.55
22 1243 1242 11.86 11.86 10.16 10.16 9.48 948 891 889 9.61 9.58
23 1242 1236 11.86 11.86 10.16 10.14 948 946 889 886 9.60 9.60
24 1236 12.24 11.86 11.86 10.14 10.13 9.46 946 886 884 9.62 9.60
25 1224 1222 11.86 11.86 10.13 10.12 9.46 943 884 884 9.62 9.60

26 1231 1222 - -- 1012 10.08 9.43 939 884 883 960 9.59
27 1231 1207 - -- 1008 10.08 939 936 8.83 883 959 9.59
28 12.07 1206 -- -- 1008 10.08 9.36 9.35 8.83 882 9.60 9.59
29 12.06 1206 -- -- 1008 9.99 935 934 882 875 970 9.60
30 12.06 12.03 -- -- 0999 994 934 929 876 875 974 963
31 - e e e e o 920 927 875 875 -

MONTH 12.80 12.03 12.03 11.85 10.56 9.94 9.94 927 9.27 875 9.74 8.65

YEAR 1280 7.97

Daily Low Water Levels
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GROUND-WATER LEVELS
DELAWARE--Continued

KENT COUNT