T

Fact Sheet #7
Reducing the Risk of Groundwater Contamination by

Improving Livestock Waste Storage

]
NEW MEXICO

FARM-ASYST

Farmstead Assessment System




1
NEW MEXICO

FARM:ASYST

Farmstead Assessment System
Fact Sheet #7
Reducing the Risk of Groundwater Contamination by

Improving Livestock Waste Storage

Storageof livestock wastesinvol vessimply accumul ating wastesin sometypeof structure
until thewastescan beland applied. From anenvironmental standpoint,
thiswastestoragecan beeither positiveor negative.

Manurestoragecan provideenvironmental benefitsby allowingwastesto bestored until
they can besafely spread, incorporatedin thesoil and used by agrowing crop. Theenvi-
ronmental safety of collectinglargeamountsof manureinoneplacefor anextended period
dependsonthreethings:

1) thedesignand construction of thestoragefacility

2) theproper land application of themanureonceit |eavesthestoragefacility

3) thephysical and chemical characteristicsof: thesoil and subsurfacegeo-
logic materialswithinthestoragearea; and thesoil and subsurfacegeologic
materialsof theareatowhich any runoff might flow

Wastestorageisanimportant management optionavailabletolivestock producers. Stored
manure can be applied tothe soil at thosetimesof theyear when cropsarenot actively
growingandthesoilsareopen. Thisallowsmanureto beinjected or incorporated by tillage
immediately followingapplication. Handlingmanureinthisway ensuresthefarmer of the
maximumfertilizer va uefromthewastematerial's, whilereducing risksof groundwater and
surfacewater contaminationfromtheover-application of nutrients.

Stored manurecan easily be sampled and tested to determinehow much
nitrogen, phosphorusand potassiumit contains. (When sampling manure, be
suretoobtain asrepresentativeasampleaspossible.) Thisinformation, com-
bined with aknowledge of theamount of manureapplied per acre, enablesa
farmer todeterminewhether additional commercial fertilizerisneededto

meet realisticcrop productiongoals.

1. Long-term storage
Livestock wastescanbestored either insolid, semi-solid or liquid states.

*Solidfacilitiesusewallsand d absfor stacking of heavily bedded manure.

*Semi-solidfacilitiesuse pumpsto movemanureinto containment areasand
maly separate solidsfromliquids.

sLiquidfacilitieshold manureintanks, pitsor bermed aress.

Liquid and semi-solid stor agesystemsareself-contained. Groundwater contamination
canoccur if thefacility isnot structurally sound, allowing wastematerialsto seepintothe
soil. A threat tosurfacewater existsif pitsarenot emptied frequently enough, allowing
For alossary. see wastestoflow over thetop of thestructure. Liquid storagesystemsrequiretheuseof
9 Y, pumpsand pipesfor moving wastesfromthebarntothestoragestructure. Thesemust be
Worksheet #7. carefully installed and maintained toensurethat they donot lesk.
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Eachtimethey areemptied, carefully check steel and concr etestructuresfor cracksor
thelossof watertight seals. If any breaksareapparent, repair themimmediately. Likewise,
check thewallsof earthen wastestor agepitsto becertainthat liner materialshave not
been eroded away by pit agitation.

After aperiod of years, freezing and thawing, aswell aswetting and drying, may causethe
sidewallsof earthen pitsto crack and erode, allowingwastesto seepinto

theunderlying soil or subsurfacegeologicmaterial. Earthworm channelscanasoallow
wastewater tomovethroughtheliner. Groundwater contaminationwill resultif thesubsur-
facematerialsdo not havesufficient ability to break down contaminantscontainedinthe
leachate. Evidencesuggeststhat thedesignlifefor earthen pitsisprobably 10years.

Whileseepagefromin-ground wastestoragefacilitiesisnot wayseasy torecognize, there
aresometdll-talesigns.

*A properly designed structure hasthe capacity to handle wastesfrom aspe-
cific number of animalsfor aknown number of days. If apit designed for
180 daysof storageand receiving desi gnated wasteamountshasnot needed
pumpingfor ayear, thepitisamost certainly leaking.

*Evaporationfromliquid storagepitsisminimal, particularly with manure
fromdairy cattle, whichformsacrust whenitisstored. If additional liquids
haveto be added before the pits can be agitated and pumped, they may be
leaking. (Monitoringwellsinstalled around thepit ups opeand downs ope
wouldberequiredto confirmtheseepage.)

Somefacilitiesfor storageof solid or semi-solid manurearedesignedtoall ow seepagefrom
thewastestack. Intheseinstances, structuredesignmustincludetreatment for thewastes
that seep out. If conditionsallow, structuressuch as picket damscan beused to hold back
solids, and grassfilter stripshel premoveremaining pollutantsinrunoff water. Thesesystems
should not beconsidered on siteswith coarse-textured soil s, creviced bedrock or shallow
water tables. Caremust betaken to ensurethat the systemisnot overl oaded.

Both systemsrequiremaintenance. Withgrassfilter strips, itisimportant to
ensurethat thehighly concentrated wastesdonot “ burn” vegetationinthe
filter strip. (A thick, healthy stand of vegetationall owsrunoff to seepintothe
soil and usesthenutrientsinthewater.)

Thebest way to handleseepageisto channel itintoawatertight holding pond or storage
tank. Inthoseareaswheresufficient soil isunavail ablefor theconstruction of filter strips, or
wheretheconstruction of aholding pondisnot feasible, another optionisto buildaroof
over thestructureto eliminateadditional water being added tothemanurestack. Roofed
storage systemsrequireadequate beddingto absorb and retaintheliquid portion of the
waste.

2. Short-term storage
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Short-termstorage (usually 30-90days) isanimportant optionavailabletofarmers. It
allowsthemto holdlivestock wastesduring periodsof bad weather whendaily spreading
may not befeasible, when cropsaregrowing andlandisnot avail ablefor applying manure,
or whenthereisashortageof crop acresto handledaily hauling and spreading of manure
without thethreat of runoff.

Short-termstorage, whichisrestricted primarily to solid manure, hasthedi sadvantageof
requiringthat themanurebehandledtwice. Designsareavailable, though,



for structuresfor short-ter m stor agethat facilitate handling and provideeffective protec-
tionfor surfacewater and groundwater.

Short-term storage systemsmay beapplicablefor thosefarmerswho oftenfind themselves
havingtostack manureinfields, particularly during periodsof bad weather. Thisisnota
recommended practice. No matter how itisdone, it posesacontaminationthreat to
surfacewater and groundwater. I1f manureisfrequently stackedinfields, it might beappro-
priatetoconsder constructingashort-termstoragefacility.

Likewise, many farmerswill scrapemanureintopilesinthelivestock yar d rather than
haul it during bad weather or busy work periods. Thispracticeisnot recommended either,
because of possibleherd health problemsand water problems. Theseverity of those
problemsdependson characteristicsof thelivestock yard areawherethemanureispiled
andtheareatowhichrunoff flows.

Many farmershave open housingfor young stock, such aspole sheds, wherewastesare
allowedtoaccumulatefor extended periodsof time. Roofsonthesestructureskeeprain
and snow off themanure. Thesestructuresarerelatively safefor water quality if they are
protected from surfacewater runoff, andif adequatebeddingisprovidedtoabsorbliquids
inthewastes. Tominimizewater quality impacts, provideadequate beddingtoreduce
seepage and clean these shedsasfrequently aspossible.

3. Waste storage location

Thelocation of livestock wastestorageinrelationtoany well isanimportant factorin
protectingthefarmwater supply. New Mexico Water Supply regulations(part 1, Sec. 110,
C, 1& 2) statesthat privatewellsmust be 100 feet from cattleyardsand existing or potential
pollution sources, such asliquidwasteabsorption systems, or liquid wastetreatment units.
Publicwellsmust be200feet fromthesesites.

Minimum separationdistancesregulatenew well installation or thedistance
fromexistingwellstonew wastestoragefacility construction. Existingwells
arerequired by law only to meet separation requirementsin effect at thetime
of well construction. Makeevery effort, however, toexceed“ oldregulations,”
and striveto meet current regul ationswhenever possible.

Observing these separation distanceswhensitinganew facility isagood
way to hel p protect your drinkingwater. Locating manurestoragefacilities
downd opefromthewell isalsoimportant for protection of your water
supply. (For moreinformationabout separationdistances, and how the
conditionof your well might affect thepotential for contamination, see
Worksheet and Fact Sheet #1, Drinking Water Well Condition.)

Whileobservingthesewel | separation minimumdistancesmay behel pingto
protect your ownwell, poorly designed or poorly maintainedlivestock
wastestoragefacilitiescouldtill contaminatethegroundwater that supplies
other local drinkingwater wells. Protectingthegroundwater resourceasa
wholecan help protect your neighbors wells, aswell aspossibledrinking
water suppliesfor futuregenerations.

Depthto seasonal highwater tableor fractured bedrock, alongwith soil typeat thewaste
storagel ocation, isanother important factor. Theseareamong thesitevulnerability charac-
teristicsin Worksheet #11, Ste Evaluation.

Depthtowater tableissometimesavailableinthecounty soil survey, but thisvariesfrom

county tocounty. Y our district NMED, Soil Conservation Service, or county Extension
officemay a so beableto helpyou gather thisinformation.
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4. Other management factors

Several New Mexicoregulationsgovernanimal wasteactivities. WQCC reg. 2-201
prohibitsdisposal of refuseinto awatercourseor inamanner that might reach awater-
courseby leaching or other means. WQCC reg. part 3 controlsdischargesonto or below
groundinorder to protect ground water quality. Groundwater dischargepermitsareissued
under thisregulation. A permitisrequiredfor, amongother things, dischargesof nitrogen
above10mg/1. WQCCreg. 1-203 governsthereporting, and cleanup of an unanticipated
discharge(spills) fromstoragefacilities, and correctivemeasuresto prevent subsequent

ills

Feedlot, dairy, and other confined animal feeding operationsmay a so besubject tofederal
NPDESpermitrequirements.

5. Abandoned pits
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Abandoned wastestoragepits, especially earthen ones, can posesignificant water quality
problems. Any abandoned structure should becompl etely emptied. Inthecaseof earthen
wastestoragefacilities, liner material s(toadepth of about two feet) should beremoved and
spread over croplands. Theremaining holeshouldbefilledandleveled. Manurepacks
from poleshedsnolonger in use should also beremoved and thewastesland applied. I
manureisstackedinfields, it should beremoved assoon asconditionspermit.

Written by Fred Madison. Revised by Patrick Peck, Plant Sciences Department, New Mexico State
University Cooper ative Extension Sefvice.




