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Farmstead Assessment System

Fact Sheet #1

Reducing the Risk of Groundwater Contamination by

Improving Drinking Water Well Condition

1. Wdl location

For glossary,
see\WWor ksheet
#1.

Whether awell tapswater just bel ow theground or hundredsof feet deep, itslocationon
topof thegroundisacrucial safety factor. Locatingawell inasafeplacetakescareful
planning and consideration of suchfactorsaswherethewell isinrelationto surfacedrainage
andgroundwater flow. A well downhill fromalivestock yard, aleakingtank or afailing
septic systemrunsagreater risk of contaminationthanawell ontheuphill sideof these
pollutionsources.

Surfaced opedoesnot alwaysindicatethedirectionapollutant might flow onceit getsinto
theground. Inshallow aquifers, groundwater flow isofteninthesamedirectionassurface
water flow. If theaquifer supplyingwater toyour farmstead well isdeep below thesurface,
though, itsslopemay bedifferent thanthat of theland surface. Finding out about ground-
water movement onyour farm (see Contactsand References) may requirespecial monitor-
ingequipment.

Separ ation distances

Many statesencouragegoodwel | |ocation by requiring minimum separation distancesfrom
sourcesof potentia pollution, thususingthenatural protection provided by soil.

However, statewell codesmay not mention somefarmstead activitiesand structures. For
example,inNew Mexico, privatewel | regul ationsdo not specify separation distancesfrom
specificfarmstead pollution sourcessuch aspesticidemixing, farmwastedi sposal areas,
solidfertilizer storage, etc. For privatewells, New Mexico stateregulationsrequirea
minimum separation distanceof 100feet fromany potential sourceof pollution. Whenno
distancesare specified, provideasmuch separati on aspossi bl ebetween your well and any
potentia contamination source—especidly if your farmsteadison highly permeablesoil sor
thinsoil overlyinglimestonebedrock, or if thecontamination sourceor activity presentsa
highrisk of contamination.

Minimum separationdistancesregulatenew well ingtd lation. Existingwel |sarerequired by
law only to meet separati onrequirementsin effect at thetimeof well construction. Make
every effort, however, toexceed“ old requirements,” and striveto meet current regul ations
whenever possible.

Both soil and dopecan makesiting awell atricky business. Keepinmind that separation
distancesrequired by thestateareminimums. Y oumay want to choosegreater separation
distancesin somecases, depending onfactorsat your site. Thiswill hel p providereasonable
assurancethat your well will not bepolluted by farmstead activitiesinthefuture. Also
consider contamination sourceson adjacent properties.

Changingthelocation of your well inrelation to contamination sour cesmay pr otect
your water supply, but not thegr oundwater itself. Any conditionlikely tocause
groundwater contamination should beimproved, evenif your well isfar avay fromthe
potential source. Whether or not drinking water isaffected, groundwater contaminationisa
violationof New Mexicolaw.
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Simply separating your well from acontamination sourcemay reducethechanceof pollu-
tion, but it doesnot guaranteethat thewell will besafe. Stormwater and groundwater can
carry bacteria, oil productsand pesticidesfrom oneplacetoanother. Wellslocatedinthe
path of polluted water runarisk of contaminationfromoverlandflow washingintoan
improperly seal edwell. Somewel | sbecomecontaminated through polluted rechargeat
great distances, depending onthedepth of theaquifer andthewel | intake.

Figure 1: Minimum Separation Distances

Between Well and Potential Farmstead Sources of Contamination
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for New Well Installation

slagestorageandtransfer tube(plastic)
*nonpotablewdll
scigern

eanimal barn penwith concretefloor

eanimal shelter oryard

feed storagefacility, glass-lined

*manurehopper or receptiontank, liquid-tight
sslowithpit

silowithout pit, but with concretefloor anddrain
*s0il absorptionunit (lessthan 8000 gallong/day)
“filter strip

*sewageholdingtank (required distance)
eseptictank (requireddistance)

egasolineand other liquid petroleum products
eunderground
ssurface
fud oil tanks
eunderground
ssurface
emanurestoragestructure, fabricated, liquid-tight
spesticideor fertilizer storagetank

eliquidwastedisposal system

emanurestack

*manurestoragestructure, earthen or excavated
esilagestorage, earthentrenchor pit

For sour cesnot addr essed: Provideasmuch separation aspossiblefromwell.

Thesearedistancesrecommended by NMED. L ocal wastestorageordinancesmay requirg
different separationdistances.

F1.2



2. Wdl construction

Poor well designcanallow groundwater contamination by alowingrainor snowmeltto
reachthewater tablewithout filteringthrough soil. Wellslocatedin pits, or without grout or
acap, canallow surfacewater to carry bacteria, pesticides, fertilizer or oil productsinto
your drinkingwater supply. Proper well designreducestherisk of pollutionby sealingthe
well fromanythingthat might enter it fromthesurface.

Theway inwhichawell wasconstructed, evenif thedesignissound, affectsitsability to
keep out contaminants. Several thingsthat should bechecked aredescribedinthefollow-
ing sections. Well constructioninformation may beavailablefromthepersonwhodrilled
your well, fromthepreviousowner, or fromthewell constructionreport. Y our canrequest
acopy of thisreport fromthe State Engineer district officeinyour are
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Figure2: Typical domesticwell installation with dischar gepipeextendingintothehome. Source: Adapted fromPlanning Your
WEell: Guidelinesfor Safe, Dependable Drinking Water, University of I1linois-Champaign Cooper ative Extension Service,
December 1988. F1.3
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Thisoverview of well constructionandinspection can hel pyou understand your drinking
water contamination risk ranking. For moreinformation, contact aregisteredwell driller or
pumpingtaler. TheNew Mexico Environment Department or State Engineer district office
canhelpinterpret constructionrequirementsof theprivatewell regulations.

Casingand well cap

Thewsdl drillerinstallsasted or plastic pipecall ed casing during constructionto prevent
collapse of theborehole. The space between the casing and thesides of theholeprovidesa
direct channel for surfacewater (and pollutants) toreachthewater table. To seal off that
channel, thedriller fill sthespacewith grout (cement, concrete or aspecial typeof clay
called bentonite, depending onthegeol ogic material sencountered). Bothgrout andcasing
prevent pollutantsfrom seepingintothewell.

Y ou canvisually inspect thecondition of your well casing for holesor cracksat thesurface,
or downtheinsideof thecasingwithalight. If you can movethecasingaround by pushing
againstit, youmay haveaproblemwithyour well casing’ sability to keep out contaminants.
Inareasof shallow (lessthan 20 feet from surface) fractured bedrock, check onthecondi-
tionof your well casing by listening for water running downintothewell. (Pump should not
berunning.) If you do hear water, there could beacrack or holeinthecasing, or youare
not cased downtothewater level inthewell. Either Situationisrisky.

To prevent contaminantsfromflowingdowninsideof thewel | casing, thedrillerinstallsa
tight-fitting, vermin-proof well capto prevent easy removal by children, and entry by insects
or surfacewater. Thecap shouldbefirmly installed, with ascreened ventincorporatedinto
itsothat air can enter thewell. Check thewell capto seethat it’ sin placeandtightly
secured. Wiring should beintheconduit. If your well hasavent, besurethat it facesthe
ground, istightly connected tothewell cap or seal, andisproperly screenedto keepinsects
out. Regulationsrequireavermin-proof capor seal for al privatewells. (Not all wellshave
caps. Somemay have pumping equipment attached at thesurface.)

Casingdepth and height

Thedepth of casing required by thestate privatewell codefor your well dependsonthe
natureof thesubsurfacegeol ogic material sand water tabledepth. Thecasingshouldbe

bel ow thedepth of thewater tabl eto apoint wherefuturedeclining water level swill not
affectthepumpingyield(gallonsper minute- gpm) of thewell. Thecasing shouldnot be
allowedtotouch or be supported by the bottom of theborehole. Y our State Engineer
district officecan adviseyou ontheseminimumrequirements. Meetingwell codeminimums
goeshnot, however, guaranteeasafewater supply; you may want toexceed minimumcasing

epth.

Wellscased below thewater level inthewel | can afford greater protectionfrom contamina
tion. Well casing extending at | east 30 feet bel ow thewater level inyour well canensurethat
surfacewater i sfiltered through soil and geol ogic material sbeforeenteringthewell. Deeper
casedwellscan providegreater sanitary protectionbut cana soresultin aestheticwater
problemscaused by dissolved solids, suchashardnessandiron. Typicaly, thecasing
extendsonetotwofeet abovesurroundingland, preventing surfacewater fromrunning
downthecasingor ontop of thecapandintothewell. Stateregulationsrequirethat at | east
12inchesof casing pipeextend abovethefina gradeof theland.

Weéll age

Wl ageisanimportant factor inpredictingthelikelihood of high nitrateconcentrations. A
well constructed morethan 70 yearsagoislikely to beat the center of thefarmstead; it may
beashallower well andisprobably surrounded by many potential contamination sources.
Older well pumpsaremorelikely toleak lubricating oils, which cangetintothewell. Older
wellsarealsomorelikely tohavethinner casingthat iscorroded through. Evenwellswith
modern casing that are 30 to 40 yearsol d are subject to corrosion and perforation. If you
havean older well, youmay want to haveitinspected by aqualifiedwell driller.



Well type

Dugwellsposethehighest risk of allowing drinking water supply contamination because
they areshallow and often poorly protected from surfacewater. A dugwell isalarge-
diameter hole(usually morethan 2 feet wide), whichisoften constructed by hand.

Driven-point (sand point) wells, which poseamoderateto highrisk, areconstructed by
drivingassembledlengthsof pipeintotheground. Thesewellsarenormally smallerin
diameter (2inchesor less) andlessthan 50 feet deep. They canonly beinstalledin areasof
relatively loosesoils, suchassand.

All other typesof wells, including thoseconstructed by acombination of jettingand driving,
aredrilled wells. Drilledwellsfor farmusearecommonly 4to 8inchesindiameter. All
bedrock wellsmust beat |east 6 inchesin diameter.

Well depth

Shallow wellsdraw fromthegroundwater nearest theland surface, which may bedirectly
affected by farmstead activities. Depending onhow deeply thewel | casing extendsbel ow
thewater table, rain and surfacewater soak into thesoil and may carry pollutantswithit.

L ocal geologic conditionsdeterminehow longit takesfor thistohappen. In
some places, thisprocess happensquickly, inweeks, daysor even hours.
Areaswiththinsoil over fractured bedrock or sand and gravel aquifersare
particularly vulnerable. Eventhick sandsover fractured bedrock representa
Stevulnerableto contamination.

Ontheother hand, thick clay soilsdon’ t allow contaminantsto reachthewater
table. They may prevent contamination or delay theday whenawell “turnsbad.”
If you haveadeepwell (morethan several hundred feet below thewater table),
thegroundwater supplyingyour well may havetraveled aconsiderabledistance
underground over alongtime, offering greater protectiontothewell.

3. Managing and maintaining existing wells

Y ouwouldn’tlet atractor runtoolongwithout anoil change. Y our well deservesthesame
attention. Good mai ntenance meanstestingthewater every year, keepingthewell area
cleanand accessible, keeping pollutantsastar away aspossible, and periodically havinga
qualifiedwell driller or pumpinstaller check thewell mechanics.

Better management of your existing well

Existingwellsweremost likely located accordingtotraditional practiceor regulationsin
placeat thetimeof construction. Whilethesewellsarestill legal, you may want to consider
how well yoursconformsto current standards, whichincorporate new knowledgeabout
groundwater contaminationandwell water. Thesestandardscanbefoundinthestate
privatewel | regulations.

Y oumight want to movesuch activitiesaspesticidemixing, tank rinsing or gasolinestorage
further fromyour well. Y oumight want toupgradewells, get rid of well pits, install capsor
extend casings. Whentransferring property, aseller'sdisclosurestatement may requirethat
thelandowner point out potential sourcesof groundwater contamination. Itispossiblethat
certain conditionsor practicescould affect thevalueor saleof real estate.

Changingthelocation of other practicesmay proveexpensive. (Y oucan’'t movealivestock

yardorasiloovernight.) Until you canmeet minimum separationdistancerequirements,
changetheway you managesuch structuresto control contaminants.
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If your siloistoo closetoyour well, for example, youmay wanttoinstall a
systemfor collectingany juicesdrainingfromfreshly ensiledforage. You
couldinstall concretecurbstodirect livestock yard runoff away fromthe
well.

Short-term manure stacksareancther example. They posearisk of well
contamination by bacteriaor nitrates. L ocatethemonclay soil or, better
yet, aconcreteslabto reducethechanceof polluting your drinking water.
Also, protectthemfromrain.

Other management changesyou may want to consider includemovingtraffic
areasand chemical or gasolinestorageareasaway fromthewell, and upgrad-
ing or better management of your septic system.

Backflow prevention

Backflow or backs phoning from pesticidemixingtanksallowschemicalstoflow back into
thewell throughthehose. Usean anti-backflow devicewhenfilling pesticidesprayer tanks
to prevent thechemical mixturefromflowing back intothewell and contaminating ground-
water. |nexpensi veanti-backflow devicesfor hosesusedtofill farm sprayersmay be
availablefromirrigationor spray equipment suppliers.

If youdon't havesuch adevice, keepthehoseout of thetank whenfilling thepesticide

sprayer.

Consider purchasinganinexpensiveplasticnursetank. A nursetankis
filledwithwater at thewell and then usedtofill thesprayer away fromthe
farmstead—and away fromthewell. (For moreinformati onabout preventing
well contamination from pesticidemixingand|oading practices, see
Worksheet and Fact Sheet #2, Pesticide Storage and Handling.)

Y ou should also consider anti-backflow devicesonall faucetswith hoseconnectionsor
maintainair gapsbetween hosesor faucetsandthewater level. Otherwise, yourisk having
contaminatedwater inlaundry tubs, sinks, washing machines, pressurewashers, outside
hydrantsand swimming pool sflow back through plumbing to contaminateyour water

supply.

Water suppliesthat havecross-connecti onsbetweenthem (connections
between two otherwise separate pipe systems, such aspotableand non-
potable) al so put your drinking water at risk.

All backsiphonand spill eventsmust bereported tothe NM ED Hazardousand Radioac-
tiveMaterialsBureau. Toreport, andtoreceiveadviceand ass stancein remedying
backsi phonage, call the 24-hour Emergency Hotlineof NMED-HRMB, at (505) 827-
9329. Collect call sare accepted.

Water testing

Keepaneyeonwater quality inexistingwellsby testingthemannually. Althoughyou
cannot haveyour water tested for every concelvabl e pollutant, somebasictestscanindicate
whether or not other problemsexist.

Ataminimum, test your water annually for bacteriaand nitrate. Wherethewell drawsfrom
sandy material sor granitebedrock, testing oncefor corrosivity isalsoimportant. A good
initial set of testsfor aprivatewel | alsoincludeshardness,

akalinity, pH, conductivity andchloride.

Inaddition, youmay chooseto obtainabroad scan of your water quality for a
number of contaminants. Somemail-inlabsoffer ascreeningfor metals, inorganic

F1.6



chemicals, volatileorganicchemicals, herbicides/pesticidesand coliformbacteria
for $80-$120.

Theresultsmay not includecontaminantsthat could benear your farm—themaost commonly
used pesticidesinyour area, for example. Test for contaminantsthat aremost likely at your
farmstead. Test for leadif you havelead pipesor soldered copper joints. Test for volatile
organicchemicals(VOCs) if therehasbeen anearby useor spill of ail, petroleumor
solvent. Whiletesting for pesticidescan bevery expensive(often $80-$100 per compound
analyzed), theexpensemay bejustifiedif:

« your well hasnitratelevelsover 10 mg/l (reported asnitrate-nitrogen, NO,-N)
or 45mg/l (reported asnitrate, NO,)

* apesticide spill has occurred near thewell, or backsi phonage has occurred

» your well isshallow, haslessthan 15 feet of casing bel ow the water table,
orislocatedinsandy soil and downslopefromirrigated croplandswhere
pesticidesareused

Y ou can seek further adviceon appropriateteststorunfromyour county Extensionoffice
or healthdepartment, or your district NMED office.

Y oushouldtest your water morefrequently if:

sthereareunexplainedillnessesinthefamily

« therearepregnanciesinthefamily

» therearenoticeablechangesinlivestock or poultry performance

* your neighborsfindaparticular contaminantintheir water

* you noteachangeinwater taste, odor, color or clarity

*you haveaspill or backsiphonageof chemicalsor petroleum
productsnear your well or onyour farmstead

* you apply chemicals, manureor whey toyour fieldswithin
100feet of your well

* your livestock operationinspectorsrequireit

Y ou can haveyour water tested by both publicand privatelaboratories. A list of certified
|absisavailablefromyour county Extension Agent or district NMED office.

Follow thelab’ sinstructionsfor water samplingto assureaccuracy of results.
Useonly thecontai ner provided, and return samplespromptly. Bacteria
samplebottlesaresterileand must bereturned within specified timelimits.

Becausemany materias, includingbacteriaand nitrate-nitrogen, arenaturally presentin
minor amountsingroundwater or canvary seasonally, youmay want to contact aspecialist
for helpininterpretingtest results.

Bacteriaand nitratesaretwoimportantindicators. Atexcessivelevels, they
can causehealth problemsthemseal vesand al so may suggest problemswiththe
well’ slocation or construction. Hardnessand pH indicatehow corrosivethe
water may betoyour plumbing system.

Thechloridelevel alsomay indicateother problems. InNew Mexico,
chloridecan comefrom sewagesystemsor animal wastes, however, some
chlorideisnaturally occurring. Any significant changeinchlorideconcen-
trationindrinkingwater suggeststhat land useissomehow affecting your
well.

Keepinmindthat activitiesoff your farm canaffect your groundwater. Chemical spills,
changesinland useand thepresenceof landfillscanincreasethe chanceof pollutantsgetting
intoyour water. If your water hasahigh nitrateor bacterialevel, youmay want totalk with
aspecialistabout theneedfor additional testing.
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4. New wells

Itisalsoimportant torecordtest resultsand to notechangesinwater quality overtime. In
additiontowater analysistest results, you should keep recordsof afew other thingstotell
what ishappening withyour water system. Theseincludewell constructiondetails,and
datesand resultsof maintenanceinterval sfor thewell and pump.

Weéell maintenance

Well equipment doesn' tlast forever. Every 10to 20years, your well may requiremechani-
ca attentionfromaqualifiedwell driller or pumpinstaller. Follow theseadditional mainte-
nancepractices:

*Donot usegasolineor lawnand agricultural chemicasnear your well.

*Do not mix pesticides, rinse sprayer equipment or discard empty pesticide
containers near your well.

*Protect wellsfrom househol d wastewater treatment systemsthat may back up.

5. Unused weélls

New wellsareexpensive—but they areagoodinvestment for thefuture. Gettingthemost
fromsuchaninvestment meansl ocating thewel | away from contamination
sourcesand workingto maintainthequality of thewell. Somesimpleprinciples:

*Follow the staterecommended minimum separation distances. New

Mexico Water Supply Regul ationscontai nthese separati on distancesand
other requirementsfor drinkingwater wells. A full listingisalsoavailable
fromNMED or the State Engineer Office.

L ocateyour well onground higher than such surrounding pollution sources
asfuel tanks, livestock yards, septic systemsor pesticidemixing areas. Where
practical, locatethewel | asfar aspossiblefrom pollution sources, but no
closer thantheminimum separation distances.

*If necessary, build soil uparoundthewell sothat all surfacewater drains
away fromit.

*Avoidareasthat arepronetoflooding.

*Groundwater flow generally followssurfacedrainagepatterns. Unlessyou
know theexact direction of groundwater flow onyour property, locatethe
well sothat pollution sourcesare betweenthewell andthenearest creek,
river or lake. Groundwater generally flowsfrom upland areasand discharges
inasurfacewater body. Inall cases, locateyour well onground higher than
surrounding pol lution sourcessuch asfuel tanks, livestock yardsor pesticide
mixingaress.

*Makethewell accessiblefor pumprepair, cleaning, testing andinspection.
*Hireacompetent, licensedwell driller and pumpinstaller. Makesurethe
driller disinfectsthewell with chlorineafter constructionandteststhe

water for bacteriaafter drilling, and providesyouwith detailedinformation
about thewe |’ sdepthand construction.
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Many farmshaveunusedwells. Oldhomesitesor shallow wellsonce pumped by windmills
arecommon. Nooneknowshow many of thesewellstherearein New Mexico, although
estimatesrangeinthehundredsof thousands.

If not properly filled and seal ed, thesewel | scan provideadirect conduit for surfacewater
carrying pollutantstogroundwater without filtering through soil, or alow contaminant
movement fromoneaquifer toanother. Inadditiontothesewellsbeingathreat toground-
water, largeopenwellsposesafety hazardsfor small childrenandanimals.



A licensed, registeredwell driller or pumpinstaller shouldbehiredto closethesewells,
snceeffectivewel |l plugging call sfor experiencewithwel | construction material sand meth-
ods, aswell asaworking knowledgeof thegeol ogy of thewell site. Y oumay, however, do
your ownwell abandonment work. A licenseisnot required, but you must meet themini-
mumwell coderequirementswhenyou abandonandfill awell.

Specia equipmentisoftenrequiredtoremoveold pumpsand pipingandto
properlyinstall sealingmaterial insdethewell. Useof inappropriate
materialsand methodscanlead towell settling, coll apseand continued
groundwater contamination. If pluggingmateria sareimproperlyinstalled
inawell, patchingup defectivework isnearly impossible.

Pipessticking out of theground around thefarmstead, or inan areawhereafarmstead used
tobe, or under anoldwindmill arethemost obviousplacesfor finding unused wells.

Y oumay not know thehistory of your property, however, and unused well
locationsmay not beobvious. A depressionintheground may indicatean
oldwell. Also, wellswereoftendrilledinbasementsof houses, or under
front steps, or near oldcisterns.

TheNew Mexico State Engineer Officeregul atesabandonment and well plugging. They can
alsoexplanwel-closngrequirements. Genera guiddinestofollowwhenclosinganoldwell
ae

Removepump, piping andany other obstructionsfromthewell.
Closetheentirelength of unusedwellswithslurriesof cement or clay.

Thewell must bechlorinated beforeitissealed. Theentirelengthof the
well should then beseal ed to prevent surfacewater fromenteringthe
groundwater, and to prevent contamination movement fromoneaquifer to
another.

Thegoal of proper sealingistorestoreasclosely aspossiblethegeologic
conditionsthat existed beforethewel | wasconstructed. For specificre-
guirements, consult the State Engineer Officenearest you (see Contactsand
References).

Proper well closingtakestimeand money. Costswill vary withthewel | depth, diameter
andgeology of thearea. Spendingafew hundred dollarsplugging anunusedwell near your
homemay prevent contamination of your drinkingwater.

Written by Susan Jones. Revised by Craig Runyan, Plant Sciences Department, New Mexico State
University Cooper ative Extension vice.
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