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APPENDIX 3. POTENTIAlLY HARMFUL COMPONENTS OF 
COMMON HOUSEHOLD PRODUCTS 

Product 
Antifreeze (gasoline or coolant systems) 
Automatic transmission fluid 
Battery acid (electrolyte) 
Degreasers for driveways and garages 
Degreasers for engines and metal 

Engine and radiator flushes 
Hydraulic fluid (brake fluid) 
Motor oils and waste oils 
Gasoline and jet fuel 
Diesel fue~ kerosene, #2 heating oil 
Grease, lubes 
Rustproofers 
Car wash detergents 
Car waxes and polishes 
Asphalt and roofing tar 
Paints, varnishes, stains, dyes 
Paint and lacquer thinner 

Paint and varnish removers, deglossers 

Paint brush cleaners 

Toxic or Hazardous Components 
methanol, ethylene glycol 
petroleum distillates, xylene 
sulfuric acid 
petroleum solvents, alcohols, glycol ether 
chlorinated hydrocarbons, toluene, phenols, 

dichloroperchloroethylene 
petroleum solvents, ketones, butano~ glycol ether 
hydrocarbons, fluorocarbons 
hydrocarbons 
hydrocarbons 
hydrocarbons 
hydrocarbons 
phenols, heavy metals 
alkyl benzene sulfonates 
petroleum distillates, hydrocarbons 
hydrocarbons 
heavy metals, toluene 
acetone, benzene, toluene, buty~ acetate, 

methyl ketones 
methylene chloride, toluene, acetone, xylene, 

ethanol, benzene, methanol 
hydrocarbons, toluene, acetone, methanol, 

glycol ethers, methyl ethyl ketones 
xylene Floor and fwniture silippers 

Metal polishes 
Laundry soil and stain removers 
Spot removers and dry cleaning fluid 

petroleum distillates, isopropanol, petroleum naptha 
petroleum distillates, tetracholoethylene 
hydrocarbons, benzene, trichloroethylene, 

Other solvents 
Rock salt (Halite) 
Refrigerants 
Bug and tar removers 
Household cleansers, oven cleaners 
Drain cleaners 
Toilet cleaners 
Cesspool cleaners 

Disinfectants 
Pesticides (all types) 

Photochemicals 

Printing ink 
Wood preservatives (creasote) 
Swimming pool chlorine 
Lye or caustic soda 
Jewelry cleaners 

I, I, I trichloroethane 
acetone, benzene 
sodium concentration 
I, 1, 2 trichloro - 1, 2, 2 trifluoroethane 
xylene, petroleum distillates 
xylenols, glycol ethers, isopropanol 
1, 1, 1 trichloroethane 
xylene, sulfonates, chlorinated phenols 
tetrachloroethylene, dichlorobenzene, 

methylene chloride 
creso~ xylenols 
napthalene, phosphorus, xylene, chloroform, 

heavy metals, chlorinated hydrocarbons 
phenols, sodium sulfite, cyanine, silver halide, 

potassium bromide 
heavy metals, phenol-formaldehyde 
pentachlorophenols 
sodium hypochlorite 
sodium hydroxide 
sodium cyanide 

Reprinted from "Natural Resources Facts: Household Hazardous Wastes," Fact Sheet No. 88-3, 
Department of Natural Science, University of Rhode Island, August 1988. 

1r u.s. GOVERNMENT PRINTING OFFICE 1990 0 - 276-788 33 
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APPENDIX 2. (continued) 

WestVirginia 
Office of Environmental Health Services* 
Room 554, 1800 Washington St, E 
Charleston, WV 25305 
Department of Natural Resourcest 
1800 Washington Street, East 
Charleston, WV 25305 
Wisconsin 
Division of Environmental Standards*t 
Department of Natural Resources 
p.o. Box 7921 
Madison, WI 53707 
Wyoming 
Department of Environmental Quality* t 
Water Quality Division 
Herschler Building, 4th Floor 
122 West 25th 
Cheyenne, WY 82002 

Toxic Chemical Release Inventory 
TRI Representative 
Specialized Information Services 
National Library of Medicine 
8600 Rockville Pike 
Bethesda, MD 20894 
Telephone: (301) 496-6531 

Other EPA Ground-Water Protection 
Programs 

32 

Office of GroundWater Protection 
WH·55OG 
401 M Street, s.w. 
Washington, nco 20460 
Telephone: (202) 382·7077 
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North Carolina 
Ground·Water Section*t 
Department of Environment, Health, & 

Natural Resources 
P.o. Box 27687 
Raleigh, NC 27611 
North Dakota 
Division of Water Supply & 

Pollution Control*t 
Department of Health 
p.o. Box 5520 
Bismarck, ND 58502·5520 
Ohio 
Division of Ground Water*t 
Ohio Environmental Protection Agency 
Box 1049 
Columbus, OH 43266-0149 
Oklahoma 
Department of Pollution Control* t 
P.O. Box 53504 
Oklahoma City, OK 73152 
Oregon 
Department of Environmental Quality* t 
811 SW 6th Avenue 
Portland, OR 97204-1334 
Pennsylvania 
Office of Environmental Management* t 
Department of Environmental Resources 
p.o. Box 2063 
Harrisburg, PA 17120 
Division of Water Supplies* 
Department of Environmental Resources 
P.O. Box 2357 
Harrisburg, PA 17120 
Puerto Rico 
Water Quality Area*t 
Environmental Quality Board 
Boxll488 
Santurce, PR 00910 
Rhode Island 
Department of Environmental Management* t 
9 Hayes Street 
Providence, Rl 02903 
South Carolina 
Bureau of Water Supply & 

Special Programs* t 
Department of Health & Environmental 

Control 
2600 Bull Street 
Columbia, SC 29201 

South Dakota 
Division of Environmental Regulation*t 
Department of Water & Natural Resources 
Joe Foss Building 
Pierre, SD 57501·3181 
Tennessee 
Department of Health And Environment* t 
Division of Water Supply 
150 Ninth Avenue, North 
Nashville, TN 37219·5404 
Texas 
Texas Department of Health* 
llOO West 49th Street 
Austin, TX 78756 
Texas Water Commission*t 
P.o. Box 13087 
Austin, TX 78711·3087 

Utah 
Bureau of Drinking Water/Sanitation* 
Division of Environmental Health 
288 North 1460 West 
Salt Lake City, UT 84116-0690 

Bureau of Water Pollution Controlt 
Division of Environmental Health 
288 North 1460 West 
Salt Lake City, UT 84114-0700 

Vermont 
Division of Environmental Health*t 
Department of Health 
60 Main Street 
Burlington, VT 05401 
Agency of Natural Resourcest 
I South Building, 103 Main Street 
Waterbury, VT 05676 
Virginia 
Water Control Board * t 
p.o. Box 11143 
Richmond, VA 23230·1143 

Virgin Islands 
Department of Planning & 

Natural Resources*t 
179 Altona & WeIgunst 
St. Thomas, VI 00820 

Washington 
Department of Social and Health Services* 
Olympia, WA 98504 
Department of Ecologyt 
Mail Stop PV II 
Olympia. WA 98504 
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APPENDIX 2. (cmUinued) 

llUftau of water Prolection* 
Oep.1.nmeol of Heahh &. EnvirolU1'lCnt 
Building 710 
Forbe, Field 
Top<ka, KS 66620 
KenIU.:ky 
Diruion of Water. t 
Natural R.sources & 

Emironmental Prmcclion (Jabinel 
18 R.ciIly Road 
Frankfort. KY 40001 
l.ouisiana 
Dcpanment of Environmental QuaJily't 
P.O. 110. 44066 
Batoo Rouge, LA 7080-J 
Maine 
lleparunenl of Hunlan Scn:ices* 
Stale Howe Smdot) 10 
Allgusta. ME 04~S3 
Depannt<:nl of Euvin).lUnc.ntal Prut.a:tionf 
Stote tlowe *17 
Augusta. ME 04:>1.~3 

Nonhero MJUUna Islands 
Oivisi<ln of F.nvinmmental Quality. 
P.O. Bo.I~ 
&iran. Marianot 96950 
Mar>hoU bland! 
EPA, Office of the PrUidcnlt 
Republic of MarslL'lIlIsL1Jlds 
Majuro. M'''''hallisland<, 96960 
Maryland 
Department of 'n\e Environmcnt*t 
Room 8L 
2500 Broening llighway 
8altinlore, MD 21224 
Massachusetts 
Divisiun of Wale.- Supply* 
Deparunent of Fn"ironme1llal 

Qua);l)' Engin .... ing 
I Winla- Streel 
Boston, MA 02108 

Ext.'CUth"C Office of Enviroruucutal AIf.tirst 
100 Cambridge SlTeel 
Boston, MA 02202 
Michigan 
Department of Public Health* 
1'.0. Box 30035 
lansing, Ml 489119 

OUice of Water Rtsourccs*t 
OcpmnlCn, of N:lun-al ResoUrces 
P.O. 50. 30028 
Lansing. ~n 4~9()<J 

Minnesota 
Department of l=Iealth. 
P.O. IIox 5!1040 
Minneapolis. MN 55459 
Pollution Control Agencyf 
520 Lafayeue Road N, 6th F1 
SL Paul. MN 55155 
M.ississippi 
Ground·Waler Quality Branch0t 
Bureau orpoUutiofl ConlrOl 
P.O. Bo~ 10385 
Jackoon, MS 39289-0085 
Missouri 
o.,p.ru11"", of Natural Rc.our=*t 
P.O. 1101 176 
Jefferson City. MO 65102 
Montana 
Walel' Qualit), Bureau*t 
Department of Health 8: 

EnvUunmcnlal Scil.!llcc.s 
Cogswell Building. RooID A211fi 
Hel""a, MT 59620 
Nebraska 
DCpru-unenl of Environmental ConlfOl*t 
Stale House Smrion 
P.O. Box 98922 
Uncoln. NE 685(J9.4877 
Nevada 
Division of EnvironmcntaJ l'rolcctionllrt 
201 South Fall St, Room 221 
CuNon City. NV 89710 

New Hampshire 
Ground-Water Prot(-ctiOtl Bureau-t 
Department of EuvlJ'vIUIICJIW &rvka 
6 Hazen Drive 
Concord. NH 03301 

NewJeney 
Division of \Vatl..,. RcsoUT(X:5*t 
Department of En"if'()nmcntal ProlE.'Ction 
CN029 
Tremon, NJ 0862:HKrlY 
Ne""Mexico 
Environmcnta11mprowment Division-t 
1190 SL Francis Drive 
San", Fe, NM 87504 
N.".Vork 
RUrt'a11 of Waler Quality Man:lgemenl*t 
Dc:part.ment of Em,ironmcnt.'ll Comen .. ttion 
50 Wolf Road 
.~ lban)'. I\'Y 1223$·3500 

PREFACE 
Hair or all Americans ann n.,re ~tall !15 
p<..-n: ... ·111 t)f n md Am<:l;l1Ul.s gc tlhcir house· 
h()ld watCtr 'iupp lie~ trom undergrQund 
"':l1Irt'c::. II ' \ """l('l~ or grr'l und v."':;tler. Ground 
,,11tel· abo i~ used lor ilboUl hair or lhe 
n~lij )I"~ abfli("'llltn. t1 inigtlUf)1l :mel nearl}, 
lIf1 L-..thlltl pflll(: illtlu. .. triaJ " .. ,Ici lICt"tb. 
1 his milk'S grounu water a \ital1r 
hnlxmunt llaliOllal r(.'SUlIl'(C;. 

Over the las! 10 ye4'lI").. hOWC\'t.T; Pllblic 
",Henuon has been dr7mn IU inritlcllL's of 
gl '()UI'Hl'Willl!t' (·I)llt:lI11 inlltitm. ThiS ha.,c; I<:d 
LO thlt de\'elopmenl or ground· water 
pl"OIt"Ctil)l1 pl'ngl':ull.'! ,II rt.-dcl"'U. stale. and 
lot:al k",:ls. IkC".llJS(~ grouucl.waICr slipplit'\ 
and rnll(liliol1~ v;uy rnml ont· .,.1."1 10 
;lnaUler, tJ1C rcsfNnsihilit.) 'i.n pnilt't.lill); (I 

t'OJ"Il1l11lnity'" ground,waLer supplil.'S rest.'" 
~'\.b!)ttU1tinUy ..... ith the I(x.<:~ (C1IIlUlt lnil ). 

If ,om' cunllnunil) reJic~ lin ~fl'Ulit'd ,,'ater 
LO o;uppl) ;an) Ixutiun 01 it!'! h L~h water 
nc ... "(b. you. the cili1.e1'l, will he dire"I), 
anc.."C((.--d b)' tl w sucre" or f~d lun.· of OJ 

brnlund,w~lIcl Pl'nlecti()1l pl'ugrjlll. ffi:IU;JIIV 
iIl1Pt.ll1, llll. }OU, lh\.~ dLi/A·n. UUI uin:uJ) 
am.:rt thc SUCCt.'ss nr fu iltlll' of )'n lll 
COIl11I1l1tlil)"S gt'Olll1d.walcr PlotC{1JnIl 
t'tlOI1s, 

1l11~ guide i.s lIulll<ied tu help HllIl<lk ;111 
aCI i,t: alld p()~'li\t' m lt' ill prottclillg yow' 
I OI1l1l111I1h~" " grcllll1d'\\,iLrer !iupplie,. It \\ ill 
i lli ruduu: \VU lo Il t(~ J1~ I U1~1 c\lclc that 
~upplit~ tJ;t.· CiUUI wilh WUIIIlCI \\'tlter. 
hlidly (" phlill how gnHllul \\;tli'r {"<Ill 
ht<.:onX" (,JIJlI .lminatctL c:x..lmillt: \\,1" lu 
prolectllUI' vulnel''(lhlc b'l'tIlU1Ll·walcr 
!-ollpp li ... '!h 'lOd. nK).';1 i1l1jJollun i c,r all. 
dcsClibc 1he rolL~ \Oll and 'Wit ('(m1mll' 

11I1\' (an pIa)' in pr(,ltt'ling ".tillable· 
glfJlill(I' \\ J It'1 'lljJplit.~ 
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APPENDIX 2. ADOmONALSOURCES OF INFORMATION 
Wellhead Protection Programs* and State Ground·Water Strategiest 

Alabama 
Dep.1ftmen1 of Environmental r--.lanagcrucntlll 

Water Supply Branch 
1751 Congressman W.l_ Dickinson Drhe 
Monlj!Omer)'. AI.. 86130 
DepartmcOl of EnviT(>omenml Management.t 
Cro\lOd·W:ucr SMUtch 
1751 federal Drh'C 
Monlj!O'ncl')', AI.. 36130 
Alosb 
DepartnJem of Eo viron.mc:ulal Corucn'3bOn * t 
P.O. Box 0 
Jun ..... AK998l1·ISOO 
Amen"", Samoa 
EPA, Office of The Go"""or*t 
Pago Pago, American S:u"oa, !l6799 

Arizona 
Cround·w"t .. Hydrology Section*t 
Department of Environmcnml Quality 
2005 N Central Avenue 
Phoenix. AI 85004 
Arka .. _ 

Department of Health. 
Division of Enginccriog 
4815 West Markham Sueel 
L.i,~e Rock, AR 72205-8667 
Department of Poilu Lion ('..antral & Emlogyt 
P.O. Box 9583 
Little Rock, AR 72219 

California 
Stale Water Resources Control Board*t 
P.O. Box 100 
Saeramento. CA 95801 

Colorado 
Cround·I\\ot ... 8.: Standards Seetion*t 
Depanrnent of Health 
4210 E:ut 11th Avenue 
Den.",", CO 80220 
Connecticul 
Dep3J1ment of EnvirorunentaJ Proteclion. t 
Room lI'l; Suw: Office Building 
16.0; Capiml Avenue 
Hartford, CT 06106 
Dela ...... 
Division of \'Yater Rc.'sUUf"l."O- t 
Ground.Walcr M:anagemcnl Section 
Department of Narurai Re80UTCCS & 

Environmental Conb'Ol 
P.O . Box 1401 
Do.~r. DE 19903 

DistriC1 or Columbia 
Oeparunem of ConmlDCr Be 

Regulatory AJl'airst 
614 H SU'''''4 N.\V. 
W.d ... ,hingtnn, DC 20001 
Florida 
Department ofErwirunmt . .'ntal Rt:gulation*t 
BUre'dU of Drinking waler & 

Cround·Water Resources 1\"" Towers Office Building 
2600 Blair Stone Road 
TalIah......." FL 82399-2400 

Ceo? 
Department of Natural Raour""*t 
Floyd Towers I:"..ast. Suite 1252 
205 Butler Stree~ s,E. 
Atlanm. GA 30334 

Guam 
EPA*t 
P.O. Box 2999 
Agaua, GU 96910 
Hawaii 
Department ur He-.tlUI · f 
Groundwater Protection Prugr.uu 
500 Alamoaoa Iloulc:r.trd 
5 W~(crfrun(. Suitt: 250 
Hunolulu. Hl96813 

Id>ho 
Waler QoaJity Bureauo t 
Division ofElwironmentaJ Qualil)' 
Ocpartm<'.nl of Health & Welfare 
450 We" Stale Street 
Iloi.." ID 83720 
Dlinois 
EPA*t 
2200 Churchill Road 
Spring£ield, U. G2706 
lndhtna 
Deparrmclll of' I:J1Vironmc..'ntal Management*t 
105 South ~tcridi .. ", 
P.O. Box 601~ 
Indianapolis. IN 46206 
Iowa 
Surface Be Cround·Water Protea.ion Bure:m*t 
Oepa.rtmCIU of NaauraJ .Resource:! 
lVaUacc Stale Office Building 
900 Ea.'!t Or-mel Street 
Des Moin ... IA 50019 
Kan.o;a, 
Departmeot of Hc:aJ1h and Environmctu· t 
Bureau of Waler Prol(''Clkm 
Landon State Office Building 
9th Floor,!JOO S.W.Jac""'n 
Topeka, KS 66612-1290 
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APPENDIX 2. ADDmONAL SOURCES OF INFORMATION 
EPA Regional Ground·Water Offices 

Office (If Cround W,lter 
W.iltc:r Management Division 
US EPA, Region I 
.JFK Federal Building 
Boston, MA 0'1'11J3.221l 
(61'1) 56&-3600 

Office of Ground Waler 
Water Management DivL·rion 
USEPA,~onD 
26 Federal Plaza 
New ' ork, NY 10278 
(212) 26+5635 

Office of Ground Waler 
Water Management Division 
lL.'i. FPA, ~o" m 
841 Chestnut Street 
Philadelphia, PA 19107 
(215) 597·2786 

Ground-W3ler J'rotection Brandl 
Water Managernenl Di\'l!ion 
U.s. EPA, RfgIoo IV 
345 Courtland SIJ'eeL NE 
Atbn ta, GA !lO365 
(404) 347·3866 

Ground-Walf:r Pr(ltCClir:m Rranch 
Willer Management Division 
USEPA,~onV 
230 South Dearborn SIJ'eCt 
Chicago, IL 60604 
(812) 88(l.1490 

Officc of Cround Water 
Waler Management [)ivision 
u.s EPA, Region VI 
1445 Ros.. Avenue 
0aUas, TX 7S202·2'13!1 
(214) 655-#16 
Office of Crnuncl WalL.,. 
Water ~anagement Oivi.sioD 
u.s EPA, ~on VD 
726 MinndOta A,'enue 
1<.""", City. KS 66101 
(913) 27&7033 

Office of Ground Warer 
Walei' Management Division 
US EPA, ~on vm 
999 18th Slree, 
Dem'cr, CO 80202·240; 
(303) 2!J3.1796 

Office or CnJUnd Watcr 
l'hlcr Management Division 
US EPA, ~on IX 
l285 Mission Street 
5..'\ll . ·r-.mdKo, CA 91103 
(415) 705·2098 

Office of Cround Water 
Water Management Divwon 
u.s EPA, Region X 
1200 6th Avenue 
Seallle, WA 98101 
(206) 4·12·1216 

r:;,; ' I ~ Z-':J ) r"'>, I!~O(~" u.~ \",. 'C 

:~ c. 

-::~ () I 'B:~: 
""." .. 

28 

CHAPTER L Introduction 
Many people hale n"",r heard of ground 
walel: That's not fe'"dll), so surprising since it 
L\n" readily visible-ground \\'3lCr-can be 
considered one of our "hidden" resources. 

.~-"...- .. 
· .. ..... . .... ... .. . .. . . ... . .. . · . .. . . .. ........ . . . . . . . -.. .... . 
~ .. ... -.. . . .. .. .... .. .. . ...... .. ..... . . ... . · ... ... ....... .. . ... .... . .. . ... .. .. .. . · .. .. . .. ........ .. .. .. .. ... .. .. .. . ... . .. .... .. .. .. ... .. . .... . . .. . . ..... .. . . .. . · .. .... ............. .. ... .... . . 

, .•......... ....... .... .•..... . 
, . . . . . .. .. . .. . . .... .. ... .. . . .. .. . ........ . .... .. . .... ... . ..... .. ..••••••.•••.••.•. ... ..• .. ..... .... ............ .... •........ •• 
••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• ............................. .. 
••••••••••••••••••• •••••••••••• 
I •••••••••••••••••••••••••••••• 

•••• ••••••••••••••••••••••••••• 
f •••••••••••••••••••••••••••••• 
I ••••••••••• • •••••••••••••••••• 
I •••••••••••••••••••••••••••••• 

I •••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••• I •••••••••••••• ~ ••••••••••••••• 
I •••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• f •••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• , ................•............. 
t •••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• t •••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• 
I•••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••• 
What Is Ground Water, and 
Where Does It Come From? 
Actually. ground wlIIer occurs as pa!1 of 
whal t-an be called Lhe oldesl r".:}'Cling 
progr.,m- ille bydrologic cycle.1',e 

hydrolOgic cyde illl"I""s the cOnLinual 
1llI)'"ment of water belween the earth and 
me atmosphere illrough cvapormjo" and 
precipitadon. As raill and Snow fdlilo Ule 
eanh. some of the water runs off ille 
surface into l~, rivers, streams. and the 
oceans; some evaporates; and some is 
absorbed b) plant TOOl$. The resl of Ihe 
waler soaks through the ground's surface 
and rtX)\l!S dO¥.'llward lhrough the unsaru· 
raled zone, where me open spaces in rocks 
and soil are filled will\ a mixture of air and 
W·dLer, until it reachl'S the water (able. TIle 
",mer lable is the lOp of Ihe saturaled zone. 
or the area in which all imercon nccted 
space> in rocks and soil are nUed willl 
walel: lbe wat.er in lhe salUf".tled zone is 
called ground water. In areas where tJ\e 
water table OCClJ fS 3llh(;! t;l1nllld's surf aCt::, 
the ground ",'"el' discharges into mm~hes, 
lakes. ~lJrings.. I)" SlrCam.1i and c"itpornlt'S into 
!.he aUllospherc u;, ronn douds, c\'\:l1lually 
falliJlg back to canh 3!,'llin as rain or snow
~'US beginning ill. cycle all 0\,,1' "I!"in. 

Where l~ Ground Water Stored? 
Ground water j.) slored under many lypes 
of geologic condilions. Areas ",here 
b'l'ound wmcr exists: in sufficient quantities 
Lo supply wells or $p'in~ arc called 
aqUifers, a tern, thallilerally means '~,aler 
hearer." Aquifer'S SlfWC wat('r in the SP;.lCes 
between pmucies of sand, gravel , soil, and 
rock a., well a.~ cracks, pores, and channels 
in relau\cly solid meks. An aquifer's 
slo"'Se capacity is conlrOlk-d largely by irs 
porosity, or the rt!laun: amount or open 
space presem to hold waler, Irs ability 10 
transmit \\Ialer. or permeability, is based il l 
pan on Ille size of O,csc spaces and Ihe 
extenl to which tllCY are connected. 

Basically. there arc twO kinds or aquifers: 
confined and unconfined. (f the aquifer is 
scUldy,tidled belWt.:e1l layers of rdalhdy 
impcnoc'3ble rnalerials (e,g" clay), it is 
called a confined aquifer. Confined aquifers 
are frequenOy found al grea,er del>lhs ~ lall 
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APPENDIX 1. TYPES OF GROUND-WATER LECISLATION ENACTED 
BY THE STATES, 1985·1987 

Ul ICOllfinccl aquifers In Cf)nl1<lllt,unronfinect I'llIrida. Idaho, and New Mexico, relying on • ~ .t J'~ .... ;tqllift'l~ (II t! 1I11l 'i3Jlt..1 wiLhed 1.x:lwecn these ground \ .. '<lIer tel supply considerably murt' .!- ,f", 
~ ..,c .i' ! 

" • ~ • .p ? i'l :,,"'1 blYers of rclati~ly i1TlJ1enl1l~hl(' llI~lelials. Ihan t1tt't.'t·follnh, ofllleir hou<ehold water II 'JS (}' .:; S' :Ii "'if i §·S ~~~ til> 1-& .e~ ami tll.i,. upper bounwnes ...... gcncraJly need, and other states. such as Colorado ' '''6' <:,J ,~'" ~$ (j4..~t: ,,~ ;;f }J#" 
clobCr to the <iUlfact! or the land. ;Ulcl Rhode." hlarld, liupplymg Ies..<; than 

..,,, u(j ~Ji ~S ~~ 

une"4u311t'1 cJ r lheir waler [It:ed, with I ·CT X X X 
Does Ground Water Move? ground Wolle!' MA 

CroUlld water can 111O\,{? side,,'AY' :lS well as ME X X X X 
Nti X X lip ur down. 111ls llk.Wemem is in rcsJXInse RI X X X X X 

to gJ"a\'i~'. dLflercnces in elevation, and 'n' X X X • X 
difTert:ncC"i ill pi es.~ure. ll1c too\"eIlK'm is n · ~ X 
LL'iUaJly quite slO\\\ frequenuy a.s Htdc <L'i a NY X 
fel' feel per lear. although it can 1Tl<1'" as ill · DE, X 
much as S(.· ... cr.tl It.'t!t per d~I)' in mnrc per· ~LO x x 
me.lble 7.oncs. Ground Willer can 1l1O\\! t.'\~n I" X 

nnre rapidly in karsl aquifc.:rs. \\ilidl 3rt! , ;> • X 

areas in \""Ier soluble Iimesrone and sim ili.lI WV X 

rocks ",here fl--anurt.-s or <'!.Ieks have been 
1\'. AL 

VI • X • \\'Idenc<i by lhe Hcrion uf tht· !,'1'uund water 
GA 

to fonn sinkJlol<.:s. tunndt;. on."VCll caves. , , KY X 

r:-
r MS x 

How Is Ground Water Used? Nt: x X 

.'\L(·(WCIillg tu the Us. c...'·olc lg"ic:al Stlf\~ s(, X 

gT()unci,w;ucl use IIlC:rea...ecl fnml alJl)Ul !~5 r~ 

hill k'lll gallon:, a d ay j-n 195() 10 n lxlul 87 j v· IL X X • X 
IN X bill ion gallons i' d") III 19HO. Approximalel\' 
MI 

onc.. .. rourth of all fresh w:llcr used in the 
"" X x X x 

Ilali(UI comes InUll ground W·Jler. \Vhether O li 
it an;\,cs, in :1 public waler \upply system \\1 x X X 
or directly froUl ;' plivale well. ground \'1·1\ 1<. 

Wdlcr uluOlalt'h' pr'o"idcs apprnximalCI) ~5 1..;1 X X 
I )/' 1('(-'111 of me drink.ing w-dlCl Stlppl) lor '-:M X 

111 ban aH:a~ (Inri ~5 pCI'CelH of the 'iupply OK 

fCIl mraJ ;,\J'ra~, qucillhing t.ht· li IIr'l\l and n. x X 
VII · I,' "- X X • rnccllllg t llll,",1 I II tu~lh.-" d Ile«llii j Ir nlOn:' 

KS X limn 117 1nill inn 1)L'opit ill lhilO n:ull ln. 
\1O 

Overall, more Ihan olll",hll·d of Ihe ~oJ'",lIer 'It x X X 

lI!IC..'t1 fOJ agricLlllural purpo'-C.!ii b dra\\JI "'0 · Co X 

Irolll bl'T'CHInd waler: Ark.ln ........ , i\clH"3$k:.l, \n- • X 
'1U X X Colorado. 0111(1 Kamas ll~' In()~ than UO SO x X 

pel-Ct' IU uf 'heir b'11lll lld ' 'At;Uel Will,dl";'wals .......... ::~ : I.' I X 
fttl ~tgri(ultul'al ac..1h'ilics_ In atldhioll , 

. . . . . . . . . . .. ............ . 
, .. , . . . . . . . . . . . . . . . . . . . . .. . .. Wy 

"pploxirnmcl) :-{O pt.·r<.:t.·,lt . )f all h'l"f Hl1'Id ......................... ... .. 
lX · \1. " • x :::: ·4 .... .... · · .. · · .... 11111 " X 

water is u-,e(1 hn IIlCiw;lnru pllqJf)~'s. . ... ... . .. ................... C, X X 

Cround--w;tll'f uw \ane<;. mllill1~ Ih(' .. 1;11 ...... , 
· .......... ........ .. ....... . ttl X "- X • · ..... ..... ...... ........ .... 

'" with .liCm)e M'llt'"i. MJlh i.I!o 11.lw"ii. "' 1i.\..'Ii.~j!-Jpi. 
· ... ..... .. ..... , ....... ... .. · .... ................... .... . 

~ 
tu 
OK X 
\\" X 

" 
X X - 9--. 



~
 

ro

a
 

u
 ro 60 0

 
_
 

•
~
'
~
~
'
.

~ic
Sb
5 ~
a
5
C
E
~
y
u
~
'
-
'
~

ro t
°
3
3
'
q
 ~
°
G
w
~
O

o
 

-

C
 
G

E
c
 

y ~
~

Si 
o
 
I
 m ̀
 

ro
o~
—E' 

i
i
i
 3
5
 

t
e
a
 
E

20 

CHAYrERll. 
Ground-Ware .. Quality 
Until the: 1970,. gr<,"nd wa"'T 'va> bclic'ro 
to he naturally rrotectro f'rom conmmina· 
(jon.TIw layer~ of soil alld particles or 
s.,.l1d. grovel, cl1JShed rocks. and ku-gCl' 
rocks ' .. 'erc lhouglll tn an as IilLer~ . tmll" 
ping l:ont.alllinaJl~ bcrure the) c.oll.1d n:dc.h 
the g1'ulind W'aler. Since 'hen, h(I'\'C\'CI . 

L'"\'Cry Sli.ue ill lbe Malion hm. rcponl'tl G.&~ 
or conlamil"laJcd gruund water, '"' ilh S(lffiC 

insu1J1Ct'S l't"Cci\ ing \\;dt-,spn.~d Pllblicit)' 
""e nnw know Ihm Mlrnc c:onlaminant~ am 
pa .... -; through ;\11 or llle:;c' Ohering Jaytrs 
imo Ihe &'1.I1I1.tleci7011e til ronlall1inme 
gruund W~ll(1~ 

Between 1971 and 19R5, 24:) gTnutlcl·wa l ~r· 

n.--Ia tt'tl d~l.'Jl:' uwiJre-dks, "iul 52.181 
associau~d iIInes..~. \\'etc r~poned Most of 
lhese diseases "ere shon-tenn cJjgc5ti\'~ 
disorders. AboUi to percell( ( If all ground· 
watl'l' pubJil. \\'<lICI supply sY"lcms tu-e i ll 

"iolal ion of tlriJ1klng \\<:uel' ~taJldm1.1s ror 
biological cOl1liUninmil.}n. 111 addi tioll . 
approximalel> 7'1 pe5UCides. a numheT 01 
\\hkh arc IoUIWII L3fcinoguu. have Oc::t.:n 
detected ill the b'tOUlld \vater or3~ st:l1e--. 
NU1Qugh vm;OLL\ csUlmlles have bee'l 
made about U1C cxlc lll ur ground·wa1Cr 

C('Inl ;:uniJ'laLil\n, thoc L':lUmalCS ~ dimwit 
10 \'('fif'y gi\'cn the nmUTe of lhe rt..~)lII"Ce 
and Ihe climcullyofmollituri llg lis quaJh}: 

HOw Does Ground Water 
Become Contaminated? 
Cro\lnd·w~ller conlnminaltoll can odh';n,ue 
on the surface or tht: ground, in the ground 
above: the "'~ncr QIJlc. ur ill th<: gl (lulld 
below the \""!leI table. Table I .shoWJoi lhe 
1}'J)eS of aCLivities that ('all cause ground· 
",,,ncr contamination al each le\'tl. Wh('l"C ~t 
('ol1lamin;tnl (uii:.rlntJll."S i.I; <I faclor thai can 
aHt-ct i15 actual Impaa on ground·water 
qual it). For (:x:llllplc, ir .. cont.unin;!n! i5 
spilled 011 !he surface or ~,c ground OT 

injccted into the S",-,und a))()\C the wau:!" 
.able. it may h:r.c to mow through numer· 
OUS l3)ers ur so il and other underlying 
matclial.s before it reaches !he brt'Ound Willel: 

At; tJlC cnnmmin:ulllllO\'eS c.hruugh the,c 
l:l)el~. Ol number o j procl."&CS arc in oper.:.· 
lion (e.g .. lil u"alinn. rliltuinn. oxid:ui(ll'. hic)· 
1l)~iL<tJ dl.'\.d») that Uti I Il~~lllhc t."\\:l1lual 

irllp:K:1 of the 5ubst~U1C~ once it finaJly 
reaches the gmund \\-"alef. 111e d lrt'lI\\.'I1L~ 
of lhl~ pl"'(ll~S also is aJTC"l.1l:d 17) buth 

GROUND SURFACE rnfillr.ulr,n ot poIlu/NI Dr .. klult .... L1 t tl.l>i' & \l')tU8" 
\11111),11 (~(:tlhll.) ' •. urr.Mt" wale'r 

L.mtl dl'ipo"Ol ul W'oL'OIl,,\ 

SIflC'kpU(.."'\ 

l:>!m'l)'I: 

~"gt ... Iudge di<>pm.,1 

~':nili1:c .... & pnlfddi.:~ 
\rrid,-m;\I qhll>. 

l\ irtlOnlc" <t4IUI"f'C l~rliruli1t\.~ 

1\~"",,"PI)ly ",,111 
NUJId. .... 1ef vrillldntW1ll 

ThBI.E I. Activities Thai Can Cause GroundWater Contamination 

• 
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lhe di~ance I)f:[ween Ihe grollnd '1f'.!lel" alld 
where: the contaminant is introduced and 
the amount of time il lakes the subslMce lO 
reach me ground waler.lf the comrunillant 
is introduced direcuy into the area below 
!.he water table, the plimary process !.hal 
can alTen U,e impaa of the cOntaminanl is 
di lution by me surroundi ng gmunri wtller. 

in comparison with ri\6'S or Slreams, 
ground walor lend:; to mo", '"")' slowly 
and with \'ery Iiule turbulence. Therefore. 
once the contaminanl reaches the ground 
waler. lilde dilution or dispersion normall)' 
ocrurs. mSlcnd, the conmmmalll fonns a 
concelltr31ed plume U,al can now along 
the same path as the ground water. Among 
dH! factors thal detennine the size, (bnn, 
and r.:ut' of rmvernenl of me conlaminam 
plurr~ are Ihe iU"OC)Unl and typc ofconlami· 
nanl and the speed of ground,wdter Im\l!~ 
menl RecalL'" ground waleT is hidden ITom 
view, contamination can go undcteaed for 
years umi l the supply is tapped for use. 

What Kinds of Substances Can 
Contaminate Ground Water, and 
Where Do They Come From? 
Substances that can contaminate ground 
water can be divided into two basic cate· 
gories: substances thal occur nalurcilly and 
substances produced or introduced by 
rnan's acLivilies. Suhstanccs th;"t OCL'"Ur nalu
rally Include m inerals such a~ iron. 
c"lldum, ;lncl St'lenium. SubstanCes n-sult· 
ing fi:ol11 nmns aruvi lies illelude s)'l llllt:lil 
orgallic chell1icals alld hydlOcarbons (e.g .. 
,,<,h'ClllS. pesticides, pctr't)leurn products); 
landfil l leachales (liquid:; lhat h;1\\: drippc'<! 
through d,C landfili lUld <"'lTV dissoht!d 
c;uhsl(tllc~ from the Wa..s1t! U1iucnals). 
COl naining ~uch submlnces ali hrovy ''tlelal~ 
,mel PI-glulk ut:'t.o ll1lJO:,i(iun pmducts; ::-aJr. 
hacteria: and vinJ~. A o;;igniticauI I1I 1TTIIJtT 
of wd'I)"s grnund-'''~dler comanunaoOI1 
pl'llhlenls sten l tn)1n man':; at'tivilics and 
(:In b(.· introduced imo gnJUIld WruCI fmlll 
II \';U;C'1'y nf .\Ources. 

Septic Thnks, Cesspools, and Privies 

A major cause of grouod'''lCuer cont .. u-nina· 
tion in many :U'f!aS of me United Stalt.'S is 
effiuont, or outflow, from septic lank$, 
cesspools, and privies. Approximately one· 
fourth o f all homes in the United Stales 
rely nn seplic 'o/'tCUlS to dispose of'thei r 
human walles. If LlleSe systems an: improp
el1 y Sill'd d~igned. constructed. or main· 
tained. Lhey Cat'l allow con uuninaoon of the 
ground water by bactclia, nitratcs, \1ruses, 
synthetic deteJl:,rents. hOlL~hold chemicals, 
and chlo rides. Al though l'ach s)'item can 
make an insigninra'tl contribution to 
ground·water comaminat.i.on, Lhe sheer 
nllmber of such systems and tltei r wide· 
spread usc in C\ery area that d()C.1 nor. h<l\e 
a public sewage treaUrenl sYSlem mai;cs 
them serious contamination sources_ 

Surface Impoundments 
Anodler polentially significant source of 
ground-water contamination is U1C more 
than lllO,OOO surface impollndlllem., (e.g., 
ponds, lagoons) used by municipalities, 
indusuies. and businesses lO Slore, Lreal. 
.uld dispose of a \'ariety of liquid \",".lSleS 

alld waRew3lel: AlLhougl1 tht:SC! illljJOund
mcnts art" supposed to be sealed with 
compact.ed day soib or pla'lic liner.>, leaks 
can and do dc,'CIop. 

Agricultural. Activities 

Agricullural activities al:;o can make 5ignifi
t.;"\nt cnnuibutions 10 ground·water con
Laminmion with the l11illiom .. Clr Ions of 
fe,tilize,." and IlC.tidd"" spread 011 ule 
gm~nd and from the storage alld disposal 
ofli'oCStoCk wa.~tt.'S. Homrowncn.:, too, can 
cOfllrihult' 10 Ihi~ l}1le of grtllUl(hvater pol
IUljun ' 'Iilh the dl!,;micah I.he)1 <1pply 1.1' 

uleir I11Wll<. lU"ebtMc>. lumalo plan",. and 
other b'lU-dcn plants. 

Landfills 
11lere {Ire appruxiromel) t'()o hov..ardlHlS 
wasl.e Imld dlsJX1s.1l fadliti~ and more: Lhan 

APPENDICES 

2,1j 



'n

m
 

T
 

`
—

a
'
~
 0
 3
 

v
=
 u
 

E
 
y
v
 

=
v
 o
=

o
 

3c

c
 

s
 °a' 

u
~
 

u
 

0
.

co
~y"
u
°
O
 
9
-
5
"
.
 v
~
 

o
 
~
~
"
u
 

5
~
-
 

a
~
 

yy 
tVd 

o
 
a
.'

G~G 
f.i 

'
q
 
O
O
F
~
 

g̀~ 
R
 
'.'C 1

 
L
 
G
 

T
 

R
 
Ty
 
k
 •
O
 

Ji 
Y
 
=
 
_
 
_
 
_r
 —
 
—
 

~,.
C
 
7
 

O
 

p
p
 N
 
>
.
 u
 

E
 
C
 0
 

G
 

.
 

u
 

e
 
4
 
'
3
 ̀
~
 
O
.
 u
 
a

v
 

o
 s
 E
 

y
 .0
 9
 
e
 

O
D
 .
a
 
G
 

.
.
.
 

~
y
 O

€
~
.
M
.
 
u
 c
 

 ~
~
 
3
 
c
 
G 

rte°

v ~
~
'
v
~
e
a
 

3
5
~
J
 
o
c
~
0
~

°
~
2
~
~
 c
'

v
A
 a
'
b
 
c
.
c
 

i 
E
z
~
 pu+ 

~+"s a
 

o
 
g
 c
 E
 y
 5
~
+
~
 

 
_

a
 o
 H

CL 
E
v
 °u
 

c~ y
 
E
 e
 o
 u °

-
5
 E
c
 E
R
 

C
 
3
 "
3
~
 v
t
 
3
 3
 

`~ 
¢a d

 
E
 

_
'

b

o

°
c

2' o

<r
lE

.
0
0
"
r
'
o
'
d
 

o

E
 o
 °
 k
0°

I

A

REFERENCES (continued) 

National Ib<arth Council. Gmu,lli 1\&",. Quality PrvtfY1""" SIlIU I1m/ LxaJ Stmttgio. National Jlcade1ll1 
Pre.;.., w.ooU1gtClll. OC~ 1986. 

New EJlgJ.uxllJl!l~t.tIC \\\uer Pol1uLiun u)fllrul OUllmi!,..,it,n. "CmluldwalCJ: Oul (:)fSighl ~ot (hit ('If 
1):lJ1ger." 1\0<10". Mil. 1\J8'J. 

I'h~ Kimber!) 11 ((WN lu c.:on(flIw1ulllt)1J &mrres for v.kIlhead ProI«tlOtl. Draft MdssachlL'!etU; 
Deparunt.11l0r F..nvirunn"''1u:tl Quality Engineering. ~Ion. ~tA 1988. 

Omce elf Dnnkmg Wiler. A J.nca! Mammlg Prort'5.J 1m' c..;roUndUXlltr Iwttcliml. us. I:'.PA. \\asrungtOIl. Dc.. 
1989. 

Offitt ofCmund·\\~er l'mlecttOIi. Gwdtlm.n f ur 1A1II/I'dJun! oj ~\b'Lhmd Pro/tclrml ArtnS. us. EPA. 
WashingtOn. Dc., 1987. 

omct' (If' GrollO(l'\\~llt..'f PrOlL"C1,lOtl. SImt'J o[SWIl CrullJlli mlll:'r QUoI/I)' Proterl;CnJ l...tgisJati.t.m EliattN 
I·,.,m 198J I7lro,,;,~, 19~Z LL<i EPA. W ... ,hIll8W". O(~ 1988. 

Offi<.c OfCIUUJld'\\~Ile'1 P1\,it."LIIC)I1. ~fllMrllll7rJttrlio7l: A /)I'(isi(m·Makn's' Gwtli'. US EPA, Washington. 
OC_I981. 

Officc of Gruulld~\~c:J' JlT('ICClion. Utllhffld Pmtt'Clicm Prt'b'rQlJu: '1buls for u/IXJI (lfIImJmt'1lf..). US fI'A, 
\\llihlngtu". Dc., 19&1. 

OffiCX' or Pcsucic:lc:5 :.met loxic Suhstances.. CitlU7l~ (,mtk t~'1 I\-Jlidcks. us. El't\ \\'<uIungton. ne.. 1989. 

O(Jk~ Cir llndrtw UUJlrl "itOI~ll(f' T:U1k". MUSL{jor I /.~-/'t.. A Summary of,1I1' NI'UJ RtWlfnlimu for 
U,,,krgm.nuJ SwrtW' 7imA Sp/l'f'u. US E.PA, "'~hillgttJU, nc.. 1988. 

Ohio EnVlrnnn·ul.t! PrO!l"Ctioll Agcn~ GrlJlllld Hfw'f. O,l lllllln.1'l. 01-1_ 

Hedlich. SusatL StnmnilT) I( MtIlllnpoi Actl(J'u (or G,wlUiuwl'1 PrtJIt'Ctirm HI tk Nrw E'fII.!lcl1llllNru, lbrk 
'Ut,rW,1. ~ En~~lnd IJIlt'ril.1IC \'~llcr PoUUIKtI1 C(Jnlml C.nmmi'lSion. IkNnn. ~tA. 1QAA. 

Snuthem AnlJllta W.tU.-T RcioIIlU:S A~tlUhn "w.ucr \\~mings Our Drinkin~ \¥oil!.." -__ . _ ft Tw 
l:\t!f\It)oc 10 Keep h Clean." luOlOfl. /\1-

Sp'mcuberx. ' nJ1~CIl n i\nd JaQ'lb 1·-1. K:.thll. " Cf()wlllll.(J/1'r PrrmnJm V"b"',/mf.f. Vuwnm l-UIVlcdmlc 
Inslitult'. illul State Unhl!'I'Sit). BlilcksburJt, VA, 19S1" 

re."-~ WIIl-'-Commissiun ·"On Dangerous Gn>unr.l:Thc:: Pn blem nf r\J1OlIldt1l1(..'d WcLb ill Icxas.
i\l.l'.tlll , "rx. 1~J. 

TC.~l" Wak1 O,ml1~iol1. -nU' £"~Wnb'1IJwu1 Su.bJr'cL' All IntrfJl/ucti(Jtl w Ground Hi-Itt'!' l,ml(!t i71 Ttx4S. 
All\(in, TX. 1989, 

US Em;mnn .... nuu PrtJlt."l't;On ~"ttlt.r SaIllUllT I'IJJll(lltllllc 1~,.,Ilt't/Mj uJ Pubiit \1Uln SUfJIIlltl.frv'n 
Gn1wld-l \ater Qmlamuuuus_ Ccmc'l' tiw Emiml11l1cntal ~.oarch lnfum\t'\ooll, Cmcinn:llJ, OH. 198:"'). 

Waller, Roger M, Grouud ~\turr and 1M Rural Hftffl((fUJtll"'r. U'). Ceol,.gir.ll Sun~. lbtull, \r\,. 1988. 

~M 

16.000 municipal tuld other landfills nation· 
wide. To pl'01eCl ground water. these f.dU
ties arc no\\' l'l-"C.luired to be cnnstnlctcd 
with cby vr synlhctic liners and leachme 
colk.....:titl ll Sr~ICUb. Unfortull(ildy, I.ht,SC 

requiremenls are comparalh,;: ly recent. and 
thOU_5flllfb of landftJl~ were built. operated, 
and abandoned in the past , .. ithout .,:uch 
sateg..tards. A number of 1I1ese sites II",,, 
caused serious ground-w<llcr contamina-

lion problems and are now being clt::anL"{( 
up by their O"'R'T'S. operdlOrs, 01' users; 
slate gO\'e.mnlenl"': 01' the.' fooeral gO\'erTI' 
menl under the SUJ>Clfund pmgnll11 to;(.'C 

p. 8). In addition. a lack of infomlation 
alKlut ule location of many of thc.'SC Sill'S 
makes it dimculL if not inlpos-lOiblc, In 

dctcnnine hm" tmUlY ulh~ may no\' be 
comaminating ground water. 

Underground Storage Tanks 
Bel\,'C!C1l [he and six millinn undc1grouncl 
storage wnk:; arc used to stoJ'e a V;:U;CIY of 
mall'rial". induding gasoline, fuel oi l, alld 
Ilumerow chemicals. The a\'erage life span 
of these tanks i5 18 rears. and o \\.'r time. 
exposun: to the cleOleTllS caLL")O them lo 

con-ode_ No\~ 11IJndrt!ds of thousands of 
these Tanks if:re e""\T i01~If"(IIO he leaking. and 
man)' are contaminating ground WUlt.'"l: 

Rcplacc.11lCTlI OOSl'i ror these tanks. are e8li

rmlleU ill SI pCI' gallon of SIOt"'dge rnpachy: 
:1 cleanup uperation can COM considerably 
murt', 

Mandoned Wells 

\\,,11s mn be mmther '01" ce of ground
wattr contamination, In Ihe \'eaJ~ before 
!.here Were c.ulfllllulliL) wale'I ' SUIJ pl)' ~)'~' 
terns_ IJ)f"I'i! people relied o n wells tu pro
vide lheir dlinkjllg wah.'r. I" 11.Iral 'Irca, ,I,lS 
can still be the casco If a , .. :ell i'i abandoned 
without being properl} scaled, hO\\e\~r. h 
can act as a diren chantlcl ror contami
nant!;; to reach pj1"ound water. 

Accidents and illegal Dumping 
t\ccidenb also {';I I I result in ground-w;uer 
c:ont"3Jll ination. A large volume of toxic 
m:.tlcl;als is IIdnsponed tJmntghoul the 
cvulllry b} U"lIC.k. U"iliJl. ;rnd aiq)ltult.'. E,C1 
d:ll. accidental chemical or peu'Olcum 
pr()(IIIf't ",Iills (XC"II tha l. if not hancUcd 
propcrl)\ t'all l1"5u ll III grf1uncl·wau~r coo
ta.nli.JI~ldun . Fl1::(lueI1Ll)~ thC:' aUlomaJ ic: re(lC' 
lion of Ult:' (iI'S!. pl.'oplc al thL' scene of' an 
accident in\'OI\fi llg a !ipill will be II;) nusl, 

; 
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the area with wawr to di lute lllc chemical. 
111i'i just washes the dlcmical into the soil 
artlund the accident site. alluwing iL to 
work its \Yay down 10 the ground \oJ'dltr. In 
addition. then! arc numemus in.stanccs or 
J:trolllld·\V"dtcr com3mill3lir)1l Glllscd by Lhe 
illt.-gnJ dumping of hazardous or other 
pc.uentially halTlll1Ji wasles. 

Highway De-icing 

A stmllar nu~hing Illf"C-hanisl1I aJbU applies 
10 Ihe s(tl l that is used (0 de·icc foads 311d 
bighways ilil'Oughoul the counlr) eWIY 
\\~nl,er. More than 11 million Lonst,f",al laJc: 
applied to roads in the Uniled StalC~ annu
ally. As ice and snow melt 01 min subse
ql1en~y fall>, lhe ':ll l is w'L,hl~1 illlll thl' 
surrounding soil where if can \\or~ its \"3\ 

dO"''tl to the grollnd w<ncr: 5,."1,11 aJ~1 mn 
lind ils Wil)' in lJ) growld witter from 
improperly pmlooed slorage 'Iockpil.·, 

What Can Be Done After 
Contamination Has Occurred? 
UIIJikl: d\'ers. I~lk£s, and SU-cams that are 
readily visible and wh()~ (""(Jnl-:uninad011 
fn.>tluNIUy Colli be seen with the naked eye, 
ground Wafer itselr is hidden from vie",~ Its 
uIIllmniTlalion nCCIll'S g'l''JduaJl)' and gerler
aJJy i..; not delt."Clcd unt.il the pft'.ulcm has 
already becollle eXlcnshe, ~n,is ma)(es 
de~ming up comamination a cOl'npJicated. 
costl). dl HI ~n~LinlCs impossib/t' process. 

In genenll, a Cl1mmUnilY whose ground· 
W3l('I'SlIppJ) has l)('(.'n coruarni'lHlt:o has 
Ii\\:! oplions: 

• Contaiu the conramin;1nts to prt.'\ellt 
their migr.:ujoll fnull ult'iI ~nllrce. 

• \\'ithdraw me poIiUliU1L~ frOItl the 
aquilci. 

• n·caL th(' Gl ollJld \,,~cf; I C1- whelc il i~ 
hithdrnWIl ur (11 iL~ point of 1I~_ 

• RPh .. ,biliHlli-' Ihe aCluifel by either 
iml1lt

'
uilizing- ordcloxifying the cnl1tamj, 

nants while 111(.'), ,we sull in Ihe a quifer. 

• Abalu.lou the lbe of dIe aquifer and 
find a1tcmal.h~ snurc~ uf Woller. 

Which option Is chost'n 1»' the cQmmunity 
L, determined by a lIumber 01 mClors, 
including the nature and exlcmirencs.'1 of 
the c:onlaulination. whclher s pecit1c 
actions are required b)' ;'ttalulc. the geologic 
condiuons. and the funds a\'ailable foJ' lhe 
purpose. AU elf lhesc oplions arc C.XlStJy. For 
ex."mple. a corUluunuy in l\·ta~sachusct15 
ChC.1Se a U"eaunent option ",hen tJ,e wt:lb 
supplYIng its public "aler system were CDn· 
tami,wLed by mOI'C thlln 2,000 bra.l lol'\.~ of 
gasoline Ihal had Ic-dked into the gmund 
from oUl underground SLor.1gc tank Ies., 
than 600 leel [rom fine of Ihe wdL~ The 
10\\' 0 ll'l11POl'aJily provided rult.mati\~ 
Waler supplies lor it.'i residents and thell 
began ;t C'lc:Olnup process thaI iucJ Llded 
pumpmg OUt and U'C;:Iting the comami· 
nmed \Vater and u'1l.'n recharging [he aqui· 
feT' with lhe trcml'ti ,valer: TIlt." clt'anup 
tlTon alone COSt more th,:u1 $3 million. 

lk-t.~IlJM: of Ihe high COSIS and lL-'ch nicaJ 

diffirl lhies in\QI\'t.-d in the "aJ'iOli~ conU\in. 
mt;m anu trc'"dlmenl methods. l11allY com 
l1lunitjec; \\'iII d)l)oSt.' It'-' ab..'lJldoll Ihe usc of 
ule a(luilcr when futingcor llamin:uioll of 
lheir brrollnd.watt-rsl lppl ies. This lequires. 
the <-OlllllllllliL) 1.0 either lind other' waler 
Sl lppl it~, drill new well~ farther awa) frmll 
the cvntamirmLet.l area of the aquifer, 
rk'i'JX-'n exio;;ting \\,ells. or drill ne\\ ",ell!! ill 
allolirr.1 (Iljlluer if one is loaue<! nC3J"b) . As 
AII""lit Cil),. New.Jcr«:y, found. Ihese 
vPljoll~ ;,u~u tan be \'Cry costlv fUI a 
CYlIttnlllnit). nle wells sup,.I),i.1lg th..,t city\ 
publiL w(lter sYM("m "ere c(Ultarninawd b)' 
learhtHc fn1IH a I;.ndfill. l1u..' ciry estimated 
Lhal dc..-\dolllUc:nl ur a Ill\' wellfirlrl \Ir'wlld 
Cn"" <11)p'r)xirnatcly.52 Illillinn. 
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CHAPTERJll. 
Government Ground-Water 
Protection Activities 
Civen che imponaHcc of gruund water a.'t a 
source ufdlinking WaleI' rOJ so 1"113.111 
c(m':ununities and individuals and the rn~l. 

,UlU diiTicull~ of dc-l.minK it IIp.l.IJlTllfkm 

sense lells lL'\ thm [he best way 10 g'1laranl<....oe 
(onlinucd supplies of dean gruund \\1tutr 
is tn prevC'lll COlllaminalion. 

Are There Federal Laws 
or Programs to Protect 
Ground Water? 
I'he: Ut;.lfJwin,nrnenl-:l\ Prntertitu1Ageucv 
(EPA) i:\ Il!.'Il'nn:;ihlc for k'tlcrnl du.h'itic."S 
rdaung UI the llualit y uf grullnd WHltl. 

EPt\" b"'1 )und·\V'.uer PI"' IlCCtiOIl ~lcLi\'ities un' 
aUlhoriwd I", a nUJ11bl.'l or law~, inc..!ttding: 

• The Sale Drinkmg \'\~UCI Act, whi, It 
'1LUhc"Iri/C::' EPA lo S<.'lll(and:u'(L; f(.)1 1l1j,\JI.;· 
ltlumlt.'\'elsol rn lllmnimUlls In dlinkinJ( 
waf('l~ n .. .ogubm.' the: 1111< 1t.'lb'1'Hlllld (lispos.."ll 

of \va::,u'~ in deep wells. d~ignatc l:U'C .. \S thal 
rely on a sinwr aqlllier ror 'heir water 
Sllppl )~ and t'Slab lio;h ;, n~njonwide prr'br'J";l.Jll 
tI J encourage the stales l(I develop pro
grams If) prOlt'CI pub lic W'.lt~r >;upply \\cll~ 

(J.e" \\'el1ll~ltd prolt'flioll pn:~rnlfnS). 

• TIll' Rcs4HlrtC C-lIIISC'f\iltinn (mel 
RL."CO\ely Iv:l. whifhrcguhlles the stor.:lgc. 
LrdJ1spona lion, u t-'lIU tlt' l ll, (Jlltl tlbl)()Sll (IC 

~)Jirl :mcl hJ.7~lrd( lll"i W"A"' Ie5 H1 pre\'enJ (on· 
taminanlS frQ!'n 1CC:lChil'lg111h) grou'ld will.C1' 

froll! Illunirip.llflnrlfills. llndrfllTOund 
storage tanks. surface ill'lp{H111dmcl1ts, and 
hw..ardnul' wa~u: chsp<'sa1 r:ldlil.ies. 

• 111e (Aullpl'ehcllsl't' c.nvlronmenraJ 
Response, Compens.·uihll. ~U1rll.iahilit)' At..t 
(Supt'rli.lI1d), "hich "ulhori>.cs Ule W"'eI1l' 
melll tu clean up contamimuion call~-cl by 
dleliliC'dl spills 01· haJ.amOtlS Wa.'iW sill:S lhal 
could (t\1' .. llre;lrlr du) PI)$(! lhrc.'als 10 the 
t'IHiI 'OI uYlt'r'll, ~lHd -..\1tu",e 1986 anX'ndmenls 
inc:ludc provisjon~ <1ulhuriAng cilizc:ns 1(1 

'" Ie' vi(.la t ()~ or the law ano establishing 
'~<.'f)mmu nil)' light-to·Io,(tW" PJ'Ob'TJJ11S 
(Tide m). 

• llw 1""leraJ Inst'Cticidc. FUJlgitide. 
itnd I~t:'nticide /\(1, \\Ihicl l aUlhOlilC5 EPA 
lI> rontrollh(' availabilit), 01 pestiCides Om 
hn"t.' the ability tn !ciu;h iutl) glOund water. 

• l11C.' Flo:<i(- Substance:-. ("..ouuol ~ 
which 3mhol17..t:s EPA 10 contn)llht' wanu 
fltcture, lISC, stm~ge. (h~tlibuIIOU. or disposal 
of loxi(' chemkals that h~'C lJa~ potrnlial to 
Icm.h into ground \\,:U('I, 

• The.: Cle~U1 '\':'WI Ad which aUl.hmues 
cPA Ii ~ malooe J.,mlnls II /the Slalt."S for the 
dc'~loprn:11 1 (IC gl"l mnd·\\'atet prulcction 
!illl1tc:git'S _llld .llllhtnll.t:.~ cl llLUlJbcr or pn.· 
gl'aJ11~ 10 pr(,\'C,,'11I \, ... Utl polllJlion flout a 
varic.:l) f If 1_ .... ,Ienlia! Mlurtcs. 

~nlt ' r~ 1t·1 ;t1I~I\''\ It'ltd h' ftlt."l.U on nmtrolling 
pu,enll~ll 'tlIUIT(~ Hf gNlI lIUJ.W3ttl ( 'Ont;lIl1i, 

nation on .1 n;ltiollal h;L'Ii .. _ Vlhere IcdcraJ 
law., IM\\..' pro\lth-d lor gU1tl'aJ gnlund· 
WDiCl' pmlc'(liulI iK li\'il ic'!' !>llLh Ie) \\ellhcacl 

Wha, Else Can You Do? 

Gel infonned J.fId gel imul\ed! Arouhd I,hc 
(OunU')'. citil.ens arc gelling imtJh~'() II' 
t.heircumrnunities. volulucering thei t time 
,\lId CIIC'1,'Yo "rid making a diJJercncc.1f 
you think one pelSf.ll1 <-'an'l cl l:tl1gC the sys-

(em, help fonn a grollI" \bu, alone or as 
pan ,,[" gmup. can help 10 educale )'()ur 
family, fricnc.:b, and ncig:hhQI"$ about the: 
II11)lOli;mCc of b'TI.und Witter' to your com' 
IUllnit)~ And. "fit!)' )'(~u\'C' de:-lI1cd "I' your 
O\vn aCI. you (an hc.lp )'our communjty 
c1c::tn ttl' it.. .. act. 
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How Do You Take Care of 
Your Septic System? 

Your septic system is dt'$igned to h;n~ its 
dIll1cnldi>CIl3rgc il1w a drainagdiehJ 
where it undergoes solTle decomposition by 
micro-org-dllisms in the soil as it works its 
\~ do\-.rrl to the ground water. Lf YOllr 
s)"ltem is not pumped OUI frequently 
enough, ~Iid O1alerials can 1e-iM: the laJlk 
and eOIeT IJ.e drainage field. Any subsoances 
poured down your drains also will emer 
that drainagE' field-and evenn.a1Iy. ti,e 
ground waLer. 

To pTe\ent ground'W3ler contamination 
from your "'plic S)~tem: 

• H",'I! your sepuc system insp<.'Cled 
annually and pumped Out "'!,'Uiarly; no 
chemical or o lher addith,(! can be a substi· 
[ul ... for this. and these sepuc system chemi· 
cals aCw<1iI)' can pm-ent your septic S)stcm 
finm tunctioning pmperly_ 

• Be cautious aboul whal you PUI into 
your system: suhstanct's like coffee 
grouml", cig-J,rcllC butlS, sanimry items. or 
fal:t do not bleak down easily in sePljc sys· 
leniS. and chemicals like paints. solvenLS. 
oil. ano pesticides will go frolll )'our seplic 
system illfo the ground 'vate1: 

• Limit- the arnOll11l or water entering 
your system by using water·sm·ing fixtur<.-'S 
and appliances. 

How Does Your Garden Grow? 

[f )'UU art.' u homeowner. YOli probably take 
a lo t of poi de in your horne and IIle yal'd 
sWTOundmg it. lou may apply fenoli7.crs to 
111m rour g""" thick and green. rour 

!HI,;" 

nowcrs colorl'ul. and your vegmtble crop 
abundant. 'obu also may use pesticides lO 
l<eep buS" from ruining whal the fenilirers 
h",e help<.'<Ilo produce. What you may not 
know, ho\Ye'cr. is that many of these felti · 
1i1.ers and petticides cOlltain ha1ardoLL'i 
chemicals that c:m lTavel through the soil 
and t:ontaminale ground water:. if you feel 
you must use these chemicals, use lhem in 
moderation. This is not a case of "more is 
Oeuer." 'bur coumy eXiension agent can 
provide infonnalion on natur.ll ways 10 

conlTOllawl1t garden, and tree pests thal 
can reduce reliance on dlfmicals. 

.......... ........... . ~
- .... ~ .... . . .. " ~ ............ . 

•••••••••••• • ............... . 
••••••••••••••• • 

prolet..'ti<'m Pl"ObtralnS or rle\"loplnent of 
Slate ground.water protection SlJ'ategies. 
the at.1uaJ implcl1"¥!ntation or UIUioC.! ..,1'0' 

gr.uns 1llU." be by tile states in cooperatinn 
with loc~ go\emmenrs. 

A major reason for IIlis emphasis on local 
action is thaI prolection of ground w'dIer 
generaJly invoh,~ making \et)' sp<.."t'ific 
decisions about how land is used. Local 
govt:nUI¥!11LS frequentl)' exercise a variety 
of land·use controls under Slale laws. 

Do the States Have Laws 
or Programs to Protcct 
Ground Water? 
According 10 a study condl1oed for .EPA in 
1988. IOOSt of the Slates h"'''' passed sollie 
type of ground·waler protection legislation 
'Old dC\'Cloped some kind of ground,waLel' 
policies. Stale gt·ound,w<lu .. , - Icgislatioll can 
be divided il1lo the following subject 
C3legooies: 

• Stalewide strategies-Requiring the 
de\clopmem of a comprehensi\'C plan 10 
prutect the slale's gmund·waler resources 
from conmminaljon. 

• Ground'\\,3tt::r tlassificaLion-Jdcmify· 
iog and calt:gOli;.dng grouud·\.V3.ler· sollf'ce5 
bt 110\'J lhey are ll~ t.o determine hm\' 
mud l protecliuH is needed to continue 

""It type "f = . 
• Standard seLting--ldcntiry;ng 1",,,ls al 
which an ,'yuiCel is t v nsidered to be 
contamin~ted. 

• l.and·u5t! managernc"l-DC\-cloping 
pt.1lllling :md r£-gultuOl) 1ileCimnisins 10 
control activiLit-s on the land that could 
f OUl111t1inalt' <H I aquifer. 

• Gll)und·walel I unds-~1IAhl ishing 
.'ipecifk fi nanri~1 accountS rOT ll'lC in tllC 
Pl'lItection ofgrnund' \'r-:'lI t, - CIUillity and Il le 
rm\'~ifln o f co mpc-nso:ui'J Il fClf damagt-s LO 
un<1eryoound dlinking Waler ,-upplks (q \, 
re imbul'Sel1lelll fhf gn)und·wa!~r dt.o;'l tlup . 

provision of a1lemalhe dtinking water 
supplic'S). 

• Agricultural dlem icals- Regulating 
the use. sale. labeling, and disposal of pesu· 
cid~. hel'hiddC5, and rcrtili.,.cn. 

• Underground storagE' lanks-Esoab· 
lishing criteria for tJle tq,,;suiltion, con· 
snuaion. installation. monitoring. n!pah~ 
dosure, and rmancial responsibililyassoci· 
ated Witll lank., used lO stol'e hazlll'dous 
wastes or mmeriaJs. 

• Water·use OlaroagE'lnenl-llIduding 
ground-water quality prorection in the 
criteria used to justify Ol(U'e strin gent watc:r 
aJIOCUK)J1 lne"-4.'iUI'Q wllttc ex~j\e bJftJUlld· 
waler withdnnv-dl could cause ground· water 
col1tanlination. 

Appendix J presents a matrix 1\howing (he 
IYJlCS or b'l'O lInd·walcr proteclion legisl.· 
ric U'I enacled I)), the Slaies. 

In addition 10 ground''''''ler prOleaion 
]>rograms smle> ma), h3\'l! d",.,]oped unde.,. 
their own Jaws, one ~t:.lle gt'mll1d.w .tIt!I· pro· 
lection program i. required by federal IaN 
"n,C 1986 am::ndmcnlS 10 tile Safe Dliok· 
ing W.ler Act <Slabl ished IJoe wellhead 
prOlection pmgrdJn and require C<lcb slale 
to d~lop C011lprchCnli"~ prngr.lrns 10 
pmlcci publ ic watel" supply wells from con· 
l'Ul,inams l.hal could be hannruiw human 
healdl. 'A\'>Uhead prolection is simply pll; 
looion of all or pan of the: arca sUn'mmd· 
ing '-I \~cll fro m which Ihe well's gro und 
wate .. is dra\\,ll . ll1is is called a wcUhead 
protection area (WJiPi\ ). llle sire of the 
WI LilA will vary Ironl silf' to sile depending 
00 a number or laCl(1r~. indud ing 111< go:~s 
of the :,tatc's program ;lnd dlC g(·nlugic 
realll1~ o f (lIe ftrC l . 

1lle law specifies certajn mirun luifl com po
ncnl~ for the "'dlhc~ullm nCCl ion Pn-W.U nS: 

• -nle role~ and dUtil"'S uf Cit~{(.· anrl It.c-aJ 
gO\'CI11f1 lCl1l.o; illlO publ it· ,vale t suppliers in 
tllC lllcUlitgt:l flC."1 ll I11' \\ ell I It.: .. d pn ItccUul1 
pmgraOt< mu.<1 he: established. 

!' 
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• 'n,c WliPA fur each .. dlhead must be 
delineated (i.e .. oulli,wd or defined). 

• Cunt.a1nination S()UI"CeS \\' ilhln t."'3ch 
WH I'A mus' be idemiried. 

• Approaches tc.w pi meeting the walcr 
5uppl) \\ id 1111 Ult' \VJ-U1A., (jUI II the LUl1Iami· 

muiun sources (e.g., use of source COIlLrols, 
eduf.':,uion, udining) must be dC\"eloped. 

• Contingellc} plans must. be developed 
fnr lISt' ifpuhlic ,,,,,tersupplles bt.'CO" IC 
cOll laminaLt."CL 

• PrOI'jsions must be est:lblisbed for 
proper siung of new wells to produce ma.x 
imulll \,'atel yield and reduce L1le pOtential 
fc.lr conlaminal ion a" much a.c; p()s.~ible. 

• Pnwi~iolls 1TUI"'! 1)(' inclllded to ('11"111"(' 

public panicipaJjon in the pnxcss. 

For <t pIT'b'lilm to be su(;('t:ssful. all levels uf 
j.{n\t."1I1lCnl mlJ.liL panicipillc 111 1.h~ well
h'---::trl p llIt("C( ipn )lr'("\gram T he- redcr: 11 
go~"rnnlCl l l is rcsp.}nsiblc lilr (tpprovillg 
Slatt: welll lcad prott.""'t:titlil plOgr:UIIS and tOI 

providing '<'Chnical suppC)n '0 stale and 
local gm'C:mn"X!OI};. SUlle gnwmlllcms nllL~1 
dc\'Clnp nnd implement ,ycllhead prOleC'
lkm programs thai n'lCcl the rt:quircn-,ents 
(If 'he SlIf, Drinking lMloe,- /\1'1. Ahhnugh 
lhe responsibilities of local gm'Cl11menls 
depend on Il,e specilk l'equ,renle1 'IS of 
uleir suue's progr.un, these gO\'emll lents 
OrlCII dl e ill tJ l~ I ~t posiLiull (rUlU ha\t lh~ 
gre'dleSl incentive) to ensure proper prolec· 
lion of wcllhl'<\d ;:In';b. lllt:y have the n1O~l 
w lose jf their ground ~\'(.t1er becomt."S 
conlaJ uinau .. 'tL 

f\jthough t.he Clean \Volter Act dot.'5 nOI 

I ~Iui l e Mal~ Iu dt:\\!Jup gruund·walet pru· 
u.:clion SlratLl.ri(.'S, the kgislation dues aUlh· 
()Iv.e SLaICS It) lake this anion, A:; of 1989, 
alJ 50 Stall'S have at Ica.:,t tx.. .. gull 1.0 dl'\'Clop 
gt,(J lInd''''''~ller prolccLiol t Sl.J'fll(.-g1e\, and 
srtnlC Qf these arc ill ad\'anccd stages. Pro
ceedinK al varyirlg paces. the SImes are Htilor· 
iug rheit efT()n.~ 10 Ii, the.ir own ppI"Cei\\..>(1 
nt..··eds and blldgt:lS. 

Don't Put It in the Trash! Cornmulli LY 
landlills also generally ;U'e not "'luipped 1.0 
handle hai.3rdous male1"iruc;. At; rain and 
snow pa.s tl.mugh ohe landfill. ohe "aler 
taJl become l"'ont3mimll.CfI b). u,est' 
products and e\C111ll.1l1y can)' them into 
the ground waler a lld ~1.lrface ~\~clter. 

Don'l Dump It on the Groundl 
H:varrlous. ''I.I:JSIe5 that art' rlumpeci nn or 
buried in rJ,c ground can cuntamin8le the 
suil,Uld either leach down inll' the ground 
\<,';lIef or be ran'ied inw :1 neari)}1 bony or 
!Jurf4lce w.ller by n inon· d llring t"'3imtl tI'fl). 

00 Use and Oi"posc of 1 humfnl M.,eriais 
Properly! ' n,ere are I'CIOY few "PlIOIIS 1(,1' 
disposing or haarclo\l5 pmduc:t.s ust.'(1 in 
your hfmll'!. sO Ihe first SICP may Ix I() liJUil 

your use or such rJIUdI.lCb. Whel1e\'C1~ possi· 
hie. ~ub.sti tulc a nOllhaJ.ardous product. 
When U1,U i ~ nOI IX's.. .. ible. bu~ only as 
rnudl its >OU IICL..-(). Large.! qUflJ1lities ma}' 
be I c.:;,~ cxpcnsi\{'. but Lhcy lcave ~I (J U " 'ilh 
the pl'"blem cof disposing .,f ohem s.'lfel~ 
Finall)l urge cOlUl11wlit) uffid:lbi lO ~ I )UII ' 
",.. periodic household h31<1rdous ""s,e 
cullL'Coon da)~ if they haw nflt e;t.blish(;d 
oJ,is policy. Ily helping }our (c)lIIl11unhy 10 
reflll';;lli7.e c(~lleainn or h.vlIrdous hoLlSt-"" 
hold \\<lSltS rfJr ;tppruprialC dbro~. you 
WI ll he helpin~ vour rumrnunily 1(1 111m- a 
Tlti1jnr cfmlribuuon Ul\\·:.tl'd prnlC"CI jTlg il~ 
~n ILU lel \vatel: 11 ie 5tl)!JI IS "Garhdgc i11 , 

garl.hlgc nut" applic.~ [£I l1Y)i'c than 
t:ompulC1' dal;) heLlieS. 

1>1 
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Ilfln 't Pour It Down Ihe Drain! An),thing 
)'Qu puur down your cil11in or nush down 
)our (OilCI will cmci )\.JIII M:plil ~)'ltltUI or 
your C0I1I111Wlil) 'l'! ~\\er system. Using this 
method to clispuSt' (Jf prnduct~ Ihal O'Hllflin 
hannfuJ .sllh~13nC('S ('fill arrett )'ow' septic 
li)'!'i!f.''''''i l'lhililY 10 LJ"C'al human VlaSIC'Ii. Orlee 

in the ground. Uu.'Se hanuful subliiml1ces 
can c"."\'Cnlllall) contaminate the ground 
w'lIer. 10 addhion, IOOH communh) \\'aSle

water lrcalmenl pial lIS are nnl ctcsibrneclll) 
treillll1:Ul)' of thl~ sublit:U1ces.11lUs. the~ 
l'an eventual ly ht" diq-hmgHi intn bodil'\ nf 
,,"urface wmer .Uld Cluse Ct)ll lamiI13Iiun. 

1M'" -=~ ' I 

CHAPI'ER IV. 
Ciriu>n and Community Roles 
In the firsllhn"t' ('h~'plef"<i; Oflhil\ guidi', ).,11 

Iroll1L-d how dependent OUf n~ltioll is Oil 

ground " ',lIel' to provide \Vout r fi)r (hink· 
ing and olhl'r hOLL~I)( lId uses, ilgJiruhun., 
and im.lu!~u....,~ ' Oil also It'arnc:d a lIllie! <lhmn 
tJtC' mallY slib!lUlitCes that t"an COlllaJllimue 
ollr gmund'\,'}ller "illppl iM. \flu'r~ IhC') ("an 
come from. :U1d how difficult and cO~lh ' iI 
b to try w dc.m up gT\lund \\flleT t liKe it 
Ius I:>t.'cn ronLlminaled. final l). yllll \\'cre 
¢\'C·tl SOnk: inlonnation aboul (UIl'Cnl 

national and stale PI'Ob'l'I IlIS 1.0 pn)!(.-'(' I 
grtumrl wa((>r 1l1i" chapler will fiJC1I'i (Hl 
\,h~tl ac.uonf> ) 'QU ano your cornlll11llil), can 
takt.' 10 prolcl.I )UUI gn)u l1(h"tlICI !'!upplie~. 

What lnfomlation Do You and 
Your Community Need? 

Jk .'C:3Use 110 I \\'0 ('"olll l11un hies :U"e eX;Itll y 

HHke- in ICll11'i(11 h)'clnlgt'\llogic umdil iulI~, 

resources, or pll ll)lems. gn 11incl ' \'~lle, pm
ll·ctinn l'IloT1~'i ~ llould he tailorl'fl spt:citir.lllv 
to II lt~1 tilt.' nCl"tL" (It eath communit). 
1111l~. hefilll' )"11 (';111 h(-gill to ht'lp YOUI' 

COI1UnU llil)' dc\clop all cfTet..,i\'e pl(.grant 
I(} m.1I1<1ge it., ground·\, ,ller 11."St 'LII'lL'), )uU 

\\;11 need the answm to s(.Ille' \\:"J c;pc .. 1.'ilic 
questions-

What Has Your State Done to Protect 
Ground Water? 

As vou sa" in C'Jtapler m.lhe Safe.: DlinkJllK 
\\~llcr Act n."quires. :111 st:tlCS Ie. de\'('lul) 
Pf'('btra1l1' lU pn)lt'(1 puhlif' wal(.-'1'" '.Iuppl) 
well" fnun t:utu.lminaJlb tllHl rould be 
h:r.U111rulln hUln.m hl',lhh, In lonllillion (Ill 
)our !'lIllie's ,\l'I lhl'ati prt.l lc('uon plO"rrJn1 
\houJd he availahle i!'Om the agclIl) ill 
)fHlr 'iIOllc ,ll,it iot In;um!-,ring thi .... PH~"tlll. 
(Appendix 2 c:ol1t.lil1:'i a list ot Lhf." Slalt~ 
.tgCllriCS l11:ul'l~ring \\"dlllc:ad 1)t'l;ltc .. ~liun 

prpgmm'i,) Chaplet III abo Ilk.'ntinIlL'tlllHlf 
all :J(J "'lales are III lite plnfes.~ 01 
flt,\t.'lulling: lfllllprciu:nosi\(" ~'1nUllcl ,\\'ate l 
pnilf't lit 111 ' ll'; IH-g:il" " IJeh a 'Ir.t l~r (1111 

pn:widl' YUII ,dIll illrunrmliuo WI who h:L't 
\\'Iull hrru llnc!'\\;! It:I' 1't"l1')l)l1~ibilil) ill !Ill: 
~Hale and on IlIn,' etl)} exbli llg I;.lal l.' 
program.., ti l Ic)Kclhr'l. t\ cUP' of )'OUI 
SlaIC\ gl'oullrI'\\i lH:r protcrtion -.tr,ueg)' 
o;hl.1uld bl.: ~l\:lililble fmll'1 !ht.· ; I~t'ncy in 

~'OUI' "Wlt.' tlml i~ matiOtging Ihi; eni m , 
(A ppendix 2 (11)(.) t.CJl lI ,dI1I:ot "I Ii~l ur U1L')C 

M~It' agencie .... ,) 

Does Your Community's Drinking 
Water Come from Ground Water, 
and Whatlnfonnation Is Available 
About Your Community's ~ells? 

Ir ynur (OnllllUnl1 ) 'o; thinking: wclU'r (nn~ 
fn-lJ1l ground \\.-:t tt.'f, rOll wtll n('(.'(1 snlllt.' 

h .. '\.\ic il1ltmllut it,ll abC)UI )OLII' nU1m1\ln i l )'t~ 
In dn'gC'lII"gil '\Clli llf{! i Jll:llIdil'~ IJ It' t) I~ 

It 
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of soil conditions alld gt'Ologic fOTTlldlion~ 
and me Iype. locaoon, and depth of the 
aqUifer U131 slOres Ihe ground Wo!ler. In 
addition, infommuul1 on Ihe community's 
wells \\iU be needed. including whether 
IhL')' art pubHc or pOl'me, ,hallow or dL'Cp; 
theIr locations; ami how the'} art: C<>rl' 

· .. .... . · .. .... .. .. .... . .. ~ · . 

:.: =-: : : : : : : : : : : : : : ...... .... ....... ..... 
• • ••• I .. . ...... .... ... . · ....... , .. ....... ......... . .. ......... .. -.-... ... .. ... .. .... ........ · .. .... ........ .... .... .. .. .. . ..... . . .. . ... ... ........ . . .. .. . ... ........... ... ... ................ .. .... 

• • • • •• • • • •••• ••••••• • •• • •• ••••• • ••••••• • •••••••••••••••••• •• •• •• •••••....•.•• .......•....•.•. 
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structed. II also could be importanllO 
knOh" if sites hl1vt! bet.'fl idcntifit:d fur 
future wells. Potential sources for lhi~ 
infomlmjoll include your local library. your 
Icx.-.J water supply agency. )"OUI Slate 
gcok>gical SUf"\'e)\ a 10C'd1 office (If Ihe us. 
Geologirnl Survey (USGS). a county 
agricuJLurnJ t..'xlcnsiol1 JKenl or C\en me 
geology or engineering ricparullclIl "f a 
local uni\"'~it)l or college. 

What 1s the Current Quality of 
Your Ground·Water Supply, and 
What Actual or Potential Soun:es 
of Contamination Are Present in 
Your Community? 

, 't)U "i!J need to knuw if your w'oller is 
Lun't:lIlly free from baclelial and dlcmical 
pollution and ,.hal kinds 01 procedures 
arc in pl~cc to t~t or Inunitnr ground
wdlel tlualhy" Iniljal lnfol1l1iluun 011 the 

quahty of your c(nnmlU1iIV~ g."ound W3(el 
"ihoulr;l be avaiJabl~ [rom )'OUI local Willer 

,uppl) "Senc), or }"ur local heallh 
departntem. 

Closely rclaled tu Ihe issue of wuund-water 
'1lmlil)' is delel111ining whetJ1L,- thcre arc 
.lttiviljcs in lht: oonununity thm produce or 
me l ljXIC Of hi.l.l4:u"dous substances and 
where undtrground >!orage lanks arc 
locmt..'d. lnfi ,"naljUll Oil c.lclj\;tics using or 
producing toxic Of haJ,:lrcloliS llJaierlals 
may be more difficult to abulin. but me 
lOlumunil)' right to-k.now prmisiOll!:> in the 
1986 SUpel'flll ld alnencil1'ICnis may bri\'C you 
a starting poinL 111e5C provisions require 
the establishlncnt of stilte pl:uming 
(ommissions. emergency planlling distriu.s.. 
and local en-ergcng planning cor1ll11iltec8. 
lllC) also require rornpallies Lhal use 

cenain mxic or har.Mdow, sub~t.."Ula."S UJ 
n:pon 10 Iht'S(! C0l11111itlt"C"l, ColllprmiC1 
also an' I'\.'"quired II, retXln seriOUIi environ" 
mental rtlta>c> Imrn.'dialei). All nf mis 
infoJlllatioll is required In be fn'3i lable 10 
Ille public. 

Anotht.:,. 'iOurct:: or infimllaLion on envi
rnnmemal reJe;L'C\ i .... iWdilablc il l a dam 

How Can You Oean Up 
Your Own Act? 
So Iar. Ul" emphasis has hee" on how you 
can help }'Our community to protect ils 
ground waler thmugh ~,C d",,,loplttnl of 
COUUllwlity·wide policies and programs. 
BULground,w4\lcr proll"C'tion aJ.S<.) heginlil.1I 
I,unte. I k>w do yuur J'C'I"'<mal hahiL' affect 
)Ollr commul111Y'S J.,rround"wnlC'r qualitY? 
\Vh~L C"dJ1 you, as all individual. rio 10 
protecl your Ct")Il IInUnil) 's grmlnd WULtT? 

How Do You Dispose of the Polluting 
Materials Used in 'bur Home? 

' bu m:1) be surprised to lcam Lh"l U1C way 
} 'Uu dispose of produm you lise al home 
cal l cOlluibute 1t) lhc cont~U1linalion of 
)QUT communily'Po ground W;\tet: \btl may 
be ~n nllne surpnsed to lc;.U11 [hal a 
nunlbel' or Ihe pmdul1> lOU u>c al home 
contain hiv.anlous or wxic sul>slant.'(."S, 11lt, 
truth is, hh\\(!'\'el: tJlal produu .. ., like motor 
oil. pcsticidt..'S,lcft-o\l..,. paints or paint tans. 
ItMUhbaJls, flea ((,llru~, weedlUllcl'S. IH'u..\C
hold lll~. ami cVt."n d 1IL1IJtlXT or lut-di' 
cines contain nmtC'riaJ~ thill cuI be hamlft~ 
to ground Vo'alcr alld 10 Lilt:' ("11\ in:wllll'11t in 
t(t'lll'lill, (Sc::c Appendix 3 fOl .1 11M uf tilt 
types ur producl..'\ C0I11I11(1I11) f(lund :trt1Unri 

hem .... " and their pult.'nliaJly h;tr1l1ti .. 1 cOin
pUIlt:fII!\") '11" . .: ,h'l'I ;'lgC Awel k~UI di~po'l(.":) 
01 appl'uximaltly Une pOlllld 01" this typt of 
waste cadl )car:. So, ahh(lugh 1l1e aJoount 
of au) f\f thC3e !lUb51J.Il(C5 lhm ynu pour 
down Y0ll! drain, pili 111 )'0111 trash. or 
dump on Iht< gnumd lIlay seem insigniO" 
('anllq )"flU, ''""V Inul lipl)i ng itt') 111(': num
bt.:r uf pt'f)plt: an ,our (OIl1l11UmtV" nuu 
:-lnl(}tlnt II lit)' nOI r..c..>i"1II ..." irl"iignific.-.1nt" 
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• Public Education-1b build commu· 
nity suppon for reguIalory prub'T"dJlI', >uch 
as controls on pollution source; in sp,ci:~ 
zoning clistncts, and to ,nooVilte ,uluntaJ,}' 
ground·water protection effort>, such as 
W3I.Cr ronsctValion or hOllSC'hold hauuu· 
oW waste management. 

• Ground·\Vater f\.fonitoring- To aSSCS!! 
Ibe qualit), of local aquifers by sampling 
publi( and prh'ale wdb for ""icclm 
contaminants, 

• Household Hazardous Waste 
CoUection-'li. al l ",~ale Ibe threaL 10 
ground \Ville .. fi'nul 'he di~JX1sal in regular 

trash pick ups, 5C'\\'CTS. or xplic ... ~tt.'m5 of 
IIOw,c:hold lJl'udu(i..) Llmt contaill haz.."trdtiW 
substances or mhcr mmcn:lls tlkit l4.Ul be 
hannfu] IU ground water; such as painlS, 
:.ol..:nl>. or pesticides. 

• 'Water Conscrvation-To reduce Ult' 
total quantity of ..... aler withdrawn from 
ground,\o,'3ter aquifers and to protect 
ag"dins( contamination by !·c,."C.lucillg the 
rale al which contarnimU1tS can spread in 
lilc aquifci (e.g .. cxccssi\"C wilhdmw"ll:s 
from an aquifer lordtnlllt::<u llu: uccall 
can draw SaJl WaleI' 1"10 [he aquifcl~ and 
con Laminate wrlls). 

.' .. 
-. ••••••••••••••••••••• 

~
. ---- ....••........•.•...•..... '. .. '''.: ........................... , .... ' . ..................... , .... ,.,. 

ha.'le clewlopt..'Ci b) EPA caJleu lhe loxit: 
Ghcmic.t1 Relcl.">C lrWC11l0l) thm is publit.l) 
dlcasiLh: tJlJl)ugll tJ,e NilLinnaJ Libral)! ()f 

~'edicille. -nle claw i'lliude tile 11iUIIt'.,. 

add)'~s('s. and pllblit (umans CJ~ plant ... 
1TMnUracturing. pnK~'ing. nr IJsin)( tllC 
1t:lXlned dlcnltall,: Ule lllaXinlUlll t1JOftUnt 
~l~Hed t.lnsil~ lIle ('~Iiliialed qUaJ1U1\' 

elllinoo inlo the ail'. cli~hal~t.-d illl! J hndlCCi 
or w;.uer. i1~('t1l.-d IlJlflerglUullci. o r relca!lCd 
10 land; Ilk:lhuds llSt-d in \' .. 'Ol~"tC? l re4UliM.'nl 
and t.1,eir effKienr\"'; and inlonllatioll IHl 
the transfer of du:miGIJs c ,nSlle fill l11.-'tlI 
menl and disposaJ. (11, C)bL:lill addilimtal 
inftll1natiun nn this dal;] h.1.'£, ~ .. .'c Appen .. 
dix 2 .. ) nn a 10(,,; ,1 k·\,t'I . ~'OIII I UIIIO"IlIl1iIY'" 

nrc depaJ1Jl1t'n l at ... , 111:1) be helpful ill 
providing i'IrUn11<l1K'11 .,111 IXlth cOlnpanics: 
lJ.~ing toxic or hrvnlTlous m;;llcnal ... and the 
ItlCaUOn of und<.1w'Oullc! ... 11.r.lgt" tanks. 

What Can Your Community Do 
to Protect Its Ground Water? 
If)'Ol11' ( omTllul1it), rcli~ OIl h"O\lIld w;.ut..'r 
for it..., waltr suppliCi.. " ha~ II • .u-~,)1lg illn'fI 
the w pruIC(' Ihat hll"Ound W;'ltn Ikl', iI' e.> il 

plan 'II" prn~ral11 lilll 1)(' dt'\tlopc:d In pro· 
Il't.:t gJ'nulIIl \·hll .... l, il i ... ill1lJlIII,UII ttl idnuil) 
eXislillg or potentia] thn:ab it t lIle.' W fluml 
\\:<nct: -mi., will Kl'IIt'I'illl> Ilk''''' l C IIldllC1ill~ 
all in\Cl1lnl'Y to ! ~tnl tilt" loralilill uf latili· 
lies IISlIlg, nmnufaLltlnn~. 01 'llni ll~ 
materials Lh;.u h;l\\.' t.he I'tJtt:'lumlto pnllllk' 
W\ luncl \valet , 

Illlw 'tnur O')mmUnil\ nH1dl l (~ I" II,i ... in\~n . 

lflt)' \~;11 depend lmgel) 1111 111(> re,()lIl"( .. "S 

,I\'ililahle. paJticularly dlC IIl,Ulll:ll'r ,,( 1X.1 'piC' 
d\" .. ilabk to du lhe." wort.. ,lilt! fUII(b. A IIl111l · 
1Jt.'T or l 'OlttlIlUllitic"II(I\\l."\t.'I, h.l\t h ,l(i great 

SIiCCess in tl'ilrlf{ gHJllpS .,h-':Jh'l1le.--C:I:"> 10 

conduct tl1t~ir iTl\t' I1If1ril~ . t-{ )f example. the 
C"It,' of 1:] ra.'iCJ , texas., h<l\ IfKlhili/l-d ies 
'\c"!nIOI CllJl£I1S with 11ll' !ldp III IIll' Icderally 
fundt'tl Rt:unxl Sc.:l1Ior \.,llIrHN"l Progr.ull 
(RSVP) a",! Iho -re",,, \\~Icr Olllllni,,,iol1. 

'n .. c ill\'cnluT)' uf cx.i~ling or petit_ollila) 

threats to the lnlnmunit)'·~ gl'lnmd h'<tler 

lllil)' I,c 'Iuilt' hllig-, ,!I,d it is unlikt.·ly dIaL 

l'OIlJ tOllllllunit) will have.' the resnurces In 
.dd,....." all of Ib,,,,, llire.". I low do. Culll' 
l1lunil~ om,i:ll ... rlecide whirh lllrcaL'" arc 
the mCh' ~,inll'. or .... !I r'uiuriric.-.;,? One wav 
i .. to a~~'i Iheqo Ihrc.':I1 .. ~ em the ha!<ii .. Ilf 
their fda,;\\.· ti.~b ttl lhe UUllll1l1l1ity\ 

gnnmd "aICI. '111b rl'<llIi! l"'i dL'lerminillg 
wl1k!! of lhC' spt't-ili(' p()IIUHlnl~ ~U'\.' mo..>;1 

I ~ 
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lil<cly tel be rel"""-,,,I 'Uld readl Il,e gruwl(1 
\\'att,· in cOllcentr.lUOns high enough to 
pose heallll risks. 

In additiol1 10 having an incenthe tt.J protect 
its ground WOller. your community has a 
munber of fJOwers ilIa! can be used forlllal 
purpose. These include implementing lOn· 
ing decisions: developing land use plans: 
over.><:eil1g buildillg :Uld lire Clldcs; imple
menting heal til requiremellL'; supplying 
'#ater. sewer. and \.,..\31C disposal ser\'ic~: 
.uHi ll'ling thc:ir puiit.c puwers t(l cllfurce 
reguJauon~ and ordinances. A rew tommu· 
nili(~ h('l\'-.' h(ogun (i('\'l'loping their own 
grulIlld,wa!cl" pn)let;UulI pl'ogrums lCIing a 
variety of managCl1lClll tools basc.."C.I 011 
Illese po\_ers. 

rhese managemem tool, IIlriude: 

• Zoning Ordinance.-To dIvide a 
municill<.t1it)' into la,,(I" JIo(' c1isu;crs and 
M:paralc incompatihle land usa such as 
residendaJ, commercial, (Uld induslrial; 
Zlming also defines the type of 3Qi\'ity that 
can OCCUJ wilhin a disuict and spc .. "Cific.~ 
diJl-'I"UJ.'rlaLt: n:gulaLioll~ lila! call be used 10 
prC\~nl activilies I1ml could be hannflllLO 
U1C community's ground "'"'.tlcr 

• Subdivision Onlin;tnces-Applied 
\vht.'n a piece of land is actuall)' being 
dh~ded imo 1m:, for)a}c OJ dl:\tlupl1lelll lu 
ensure that growlh drte\ nOl umpace 
available local fucilitie«i s1Ich 'I~ lnacl~. 

5ChtlOb. and tirc: prolrt1ion; subdi\'i~ion 
orclinnnces also Oin b(' used to set density 
<\landardli. require upt'n space SCl asi(k~. 
:\nd regulate Il,e timing of de"elopment. all 
uf which em han: ~igl l ifk-:'lnl ilnpau~ on 
ground·watt1 'Iltality. 

• Site Plan ~ew-"Io determine if a 
proposed d",,,iupll1ent pntiect b rompatiblc 
with exisLing land U"CS in the sun"ound1l1g 
area and if existin~ O1llul1uni(y flJdlidei ~ilI 
be able to .uppot1 the plannc'CI dc,dup' 
mcnt; thi'i rcvic," also can he u~ I') deler· 
mine: compatibility or dlC pn'posed pl"t?iccl 
with any wound,wi.ller prolt.""CUOJl goals. 

• Desig1l Standards-"r" regulate the 

design, cunSlnll11()II. 'Ul(j ollgoing ()pcr~· 
lion ofvariollS land·usc aClh"ilic:§ by impo!'i' 
inl! specific phvsical requirements. such "" 
the me of douhle·walled umks 10 Norc 
dlt"JllicaJ..., lmciergn'lund. 

• Operating Standards- To enslIre the 
't'lf(""l:Y of w( 'rkr~. other paJ1.i~ rind the! 
em'lfOl1lncnl by slX"Clfying how om aowity 
is 10 be conducted: thc.."$e f'lIl lakt' the 101'11 

t< ~' __ ~ ____________________________________________ ~ __________ ~ 

\ 

of best management practice. (BM I's) thaI 
define a :,c:t of 5l..mdard operating pnx:c
rlures for tL~ tn a l>articular actl\;IY to limit 
the lIlTedl to the cnvimmncnr (e.g,. limit~ 
On pc!tticidc ilpplkmions or anirllul I{,'"(."dlol 
Opt.'l;.tUOnfi). 

• Source Prohibitions- Ii, pmhibil 11u; 
storage or usc of dangerous rnatelials in a 
defin('(t Hl't'1i; these am t:lkc the [onn of 

pnlhibitiun~ or c.:cl1nin Ilcu"iuC'l or of 
n .. ~uiltion\ UI1 the me of ccnain materials. 

• Purchase of Property or Ilerelopment 
Rights-~Ih gua.raJ1l(..'c (ollullunity control 
mel' the acUviliL'o; tm 1 ~U1ds thal feed waler 
intu an aquifer.llli:\ lala) in"lht outrigllt 
p"n:has.: 01 the land 01' of a more limited 
inlc~f'f*"\I, sl lrh ;I~ ",ll rf:lt:e·use righlS 


