I
NEW MEXICO

FARM:ASYST

Farmstead Assessment System

_IA—I

Fact Sheet #6

Reducing the Risk of Groundwater Contamination by
Improving Household Wastewater Treatment

A properly installed and maintai ned systemfor treating and di sposing of household waste-
water will minimizetheimpact of that system ongroundwater and surfacewater. Stateand
local codesspecify how wastewater systemsmust bedesigned, installed and maintained.
New Mexico Environment Department regul atesprivate sewagesystemsunder theLiquid
WasteDisposal Regulations.

Ataminimum, follow thecodes. But also consider whether theminimumrequirementis
aufficientfor your site.

Septictank/soil absor ption system: Themost common system

Themost commonform of onsitewastewater treatment i saseptictank/soil
absorption system. Inthissystem, wastewater flowsfromthehousehold sewer into
anunderground septictank.

*Therethewastecomponentsseparate—theheavier solids(dudge) settlingto
thebottom, and thegreaseand fatty solids(scum) floating tothetop.

*Bacteriapartially decomposeandliquify thesolids.
*Bafflesareplacedinthetank to providemaximumretention of solids,
preventinlet and outlet plugging, and prevent rapidflow of wastewater
throughthetank.

*Themoreliquid portion (effluent) flowsthroughan outl et tothesoil absorp-
tionfield.

*Theabsorptionfieldisusualy aseriesof parale trenches(fingers), each
contai ning adistribution pipeembeddedindrainfield gravel or rock.

*Theeffluentleaksout through hol esinthepi pe, thendownthroughthe
drainfieldgravel or rock andintothesoil.

For glossary, *Thesail filtersout remai ning minutesolidsand pathogens(disease-producing
see Wor ksheet microorganisms), and di ssol ved substancess owly percol atedownto ground-
#6. water.
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1. Quantity of wastewater
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Strategy: Minimizethevolumeof household wastewater .

Reducingthevolumeof wastewater enteringthetreatment systemisimportant becauseless
flow (volume) meansbetter treatment, longer systemlifeandlesschanceof overflow. For
holdingtanks, lessvolumereducescostsby reducing thenumber of timesthetank hastobe
emptied.

Thequantity of water used dependsuponthenumber of peopleusingthedwelling, how
water isused, and maintenance of thewater supply system. Averagewater useinrural
househol dsis40-50 gallonsper person per day. Withlow-usefixturesandindividual
awarenessand concern, areduction to fewer than 25 gallons per person per day ispos-
sible. However, even conservativeuseby severa peoplemay exceed the capacity of the
wastewater treatment system.

Reducingthevolumeof water enteringthesystemwill improvethetreatment by increasing
thetimethewastespendsinthesystem, thusprovidingmoretimefor settling, aerationand
moresoil contact.

Consder thefollowingwaysto minimizewater use:

*Eliminatenon-functional uses, suchasflushingtoiletstodisposeof tissuesor
other wastesthat should behandled assolid waste. Turn off water between
uses, fix plumbingfixtureleaks, andtry toeliminate sourcesof clear
water andinfiltrationintothesystem. (For example, divert roof drainsaway
fromthesoil absorptionfield.)

*Consider whichactionsusethemost water. Toilet flushingusually ranks
highest. Low-flow modelscould decreasewater use by morethan half. In
theUnited States, 35-40 percent of the popul ation has plumbing codesthat
require1.5-gallon-or-lesstoiletsonall new construction. Compostingtoiletsallow
evengreater reductions, but they can present other wastedisposal challenges.

*Bathing and clotheswashing arenextinorder of water use. For bathing,
consider suchreduction optionsasinstallinglow-flow or controlled-flow
showerheads, which givegood cleansingwithlesswater; taking shorter
showers, andtaking“ wet-down-soap-up-without-water-then-rinse” showers.

*For clotheswashing, useasudssaver and runfull loads. Front-loading
washersusemuchlesswater. Whenrunning small loads, besureto usethe
reducedwater level setting.

*Modernefficient plumbingfixtures,including 0.5to 1.5-ga lontoil ets,
0.5-2.0 gallons per minute (gpm) showerheads, faucetsof 1.5gpmor less,
and front-loading washing machinesof 20to 27 gallonsper 10-to-12-pound
dry load, offer thepotential of substantial reductioninresidential water use
andwastewater generation. Thesereductionshavecommonly amountedto
between 30 and 70 percent of total in-housewater use (SeeFigurel).

* Inhardwater areas, thewater softener may beasignificant user of water.
Proper adjustment andtiming of the softener’ sregeneration mechanismcan
reduce excessivewater use.

» Kegpinmindthat awarenessof your family’ swater useand how each of
you canreduceitisasimportant asthe use of water conservation devices.



Figure 1: Water Use by Conventional Fixtures
and Water-Saving Fixtures and Devices

Conventiond Gd. Water-saving Gd.
fixture used fixture/device® used
Toilet 4-6/flush Air-assistedtoilet 0.5/flush
Shower head 4-6/min. Low-flow shower 2.0/min.
head

Faucets Faucet-flow-

Bathroom 4-6/min. control aerators:

and kitchen Bathroom 0.5/min.

Kitchen1.5/min.

Top-loading Front-loading

clothes washer 40-55/load clothes washer 22-33/load

*|nstallation of all these water-saving devices could reduce water use by about 35%.

Source: Penn State Cooperative Extension Circular 302

2. Quality of wastewater

Strategy: Minimizetheamount and complexity of contaminantsinthewaste-water .

Thequality of water referstowhat isinthewater, not tothewater itself. Even

wastewater ismorethan*®99.44% pure” water. Wastewater usually contains

relatively small amountsof contaminants—but they makeabig differenceintheusefulnessof
thewater.

Contaminantsfoundinwastewater include;

* Bacteriaand viruses, someof which can cause diseasein humans. Most
bacteriaarelargeenoughto beremoved by settling, or through
filtrationinbedsor soil. Many will diefromtheadverseconditionsor
aginginthesystem. Virusesmay attach to soil particles, but may be
released heavy rains.

* Suspended solids, particleswhicharemoredense (sludge) or lessdense
(scum) thanwater. Most can be separated fromliquid wasteby allowing
enoughtimeinarelatively camtank. Greaseandfatsareapart of thesus-
pended solids. Filtration bedsand absorption systemscan be clogged by
wastewater highin suspended solids.

» Oxygen demand. Themicroorganismsthat decomposeorganicwastesuse
oxygen. Theamount of oxygenrequiredto* stabilize” wastewater istypi-
cally measured asbiochemical and chemical “ oxygendemand.” Wastes
suchasblood, milk residuesand garbagegrindingshavehighoxygen
demand. Aeration and digestion processes, inthe presence of oxygenand
organisms, producestabl e, low-odor wastewater when givenenoughtime.
Wastewater with excess oxygen demand can cause problemsfor soil
absorptionfields, groundwater, streamsand | akesby reducinglevel sof
oxygen.
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» Organic solventsfrom cleaning agentsand fuel smay not be degraded or
removed throughtreatment and can passal ong with thewastewater back
intothegroundwater. Thesecompoundsmay alsointerferewithdigestion
inthe septictank.

* Nutrients. Nitrogenfrom humanwastesand phosphorusfrommachine
dishwashing detergentsand somechemical water conditionersarethemost
notable. Nitrate-nitrogenisacommon groundwater contaminant, and phos-
phorusoverfertilizessurfacewater.

Consider thefollowingwaystoimprovewastewater quality:

» Minimizeuseof thegarbagedisposal unit. Garbagedisposal usecontributes
alargeload of suspended solidsand organic matter to wastewater, aswell as
using additional water.

» Donot put itemsdown drainsthat may clog septictanks( fats, grease,
coffeegrounds, paper towel s, sanitary napkins, tampons, disposablediapers).

* Donot put toxi c substancesindrainsthat might end upinthegroundwater,
suchassolvents, degreasers, acids, oils, paints, disinfectantsand pesticides.
(Thisdoesnotincludeus ng bleachtodisinfect laundry or towash clothing
wornfor pesticideapplications.)

* Donot usechemicalsto clean or “ sweeten” your system. They may

interferewiththebiologica actioninthetank, clogthedrainfield by flush-
ing sludgeand scumintothefield or add toxic chemical sto groundwater.

3. Collection of wastewater

Strategy: Collect all wastesthat need treatment. Minimizeloss of untreated waste.
Excludefrom thetreatment system water that doesn’t need tr eatment
or disposal.

L eaking piping or treatment tanks(“leakagelosses’) can allow wastewater toreturntothe
local water supply without adequatetreatment. Infiltration of clear water overloadsthe
systemanddilutesthewastes. Don’t allow water that doesn’ t need treatment (foundation
drains, infiltration of rainwater, roof drainage) toadd toyour wastevolume. Divert clear
water, whichdoesn’ t requiretreatment, away from house, well and wastewater treatment
System.

4. Pretreatment system

Strategy: Makewastewater mor esuitablefor further treatment or disposal.

Septictanksretainmost of the suspended solids (sludgeand scum) fromwastewater. In
thetank, bacteriadigest and compact thesludge. Thepartially treated water movesonto
additional treatment or disposal (for example, inasoil absorptionfield.)

Designand construction of septictanksinfluencetheir water tightnessand effectivenessof
retaining sudgeand scum. Multipletanksor chambersin seriesimproves udgeand scum
removal. Gasdeflectorsandfilter screensor inclined-platesettling unitshelptominimize
solidscarryover. Tanksshould besizedtoaccommodateat | east 24 hoursof wastewater
flow, whilestill allowingfor dudgeand scumretention. Pumpingthetank beforeitismore
than one-thirdfilled with scumand s udgeimprovesfunctioning of thesystem. Whenthe
tank ispumped, you should al so havethe baffles checked and check for tank | eaks.
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Aerobic(oxygen-using) biological systems(packaged systems) providemoreextensive
treatment of wastewater than thetypical anaerobic (no oxygen) septicunits,improving
solidsseparation, releasing vol atilechemical sand reducingdudge

volume. Thesesystemsare, however, moreexpensivetooperateand maintainandare
moresubject to problemscaused by changesinwastewater quality or environmental
conditions.

Holdingtankscollect and hold theentirewastewater flow. Disposal isgenerally doneby a
licensed contractor who spreadsthewaste on theland at an approved siteor haulsittoa
municipal wastetreatment facility. Tank sizeshouldallow for amplecapacity toaccommo-
datepumpageand disposal at convenient and appropriatetimes, especially for land spread-
ing. When pumped, thetank should becheckedfor |eaks.

e
ff.ﬂ 11
10

Electric 5
Motor - T e
Outiet
\ Sy
inlet - . ya
& /
Aeration
Compartment
Air Discharge + 4 / —Settling
Compartment
Mixing Rotor—f/ \"ffSIUdge Return

Figure2: Aeration tank of ahousehold aer obictreatment system. Source: OnsiteDomestic Sewage
Disposal Handbook, MWPS-24, Midwest Plan Service, 1982.

5. Additional treatment

Strategy: Reduceconcentration and amount of contaminantsinthewastewater to
expand optionsfor appropriatedisposal.

Aerobic systems, describedintheprevioussection, may beused for additional treatment
of septictank effluent, yieldingabetter quality effluent suitablefor moredisposal options.

Sand filter simprovethequality of wastewater after septictank pretreatment.
Effectivetreatment invol vesaerobicbiochemical activity aswell asphysicd filtration. Filters
consist of 2to5feet of sand (or other media) inabed equipped with adistribution and
collectionsystem. Wastewater isapplied by dosing, andit may berecirculatedtoimprove
treatment.

Wastewater treatedinsuch systemsisgenerally lower inbacteria, nitrogen,

phosphorus, oxygen demand, suspended solidsand organic matter. The
amount of reduction dependsondesign of thesystem.
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Figure 3: Buried sand filter. Source: Onsite Domestic Sewage Handbook, MWPS-24, Midwest Plan
Service, 1982. . ) . )
Pretreatment and quality of wastewater, hydraulicloading rate, depthand typeof filter

media, dosing frequency, temperatureand distribution, and collection systemsareall
important considerationsindesigningfilters. Maintenanceincludesresting, occasiona
raking, removal of clogged and crusted surfacemedia, filter mediarepl acement and atten-
tiontodosingequipment.

Nitr ogen removal canbeachievedthroughdenitrification (conversionof nitrateto nitrogen
gas) orionexchange. Denitrification requiresanaerobic conditionsinthepresenceof more
decomposableorganic matter for bacteriatoreducenitratetonitrogengasfor removal from
wastewater. Denitrificationandionexchangeprocessesarenot used extensively at this
time, asthey arequiteexpensivetoingtal, operateand maintain.

Disinfection systemskill disease-causing microorganismsinwastewater. Chlorine,
iodine, ozoneand ultravioletlight systemsareavail ablefor disinfectionof good quality
effluents, such asthosefrom properly functioning aerobicunitsand sandfilters.



6. Disposal of wastearetenpahes. pumpage

Off-sitedisposal of wastewater, by connectiontoamunicipal sewagesystemor haulingto
amunicipal treatment facility, can help protect thelocal farmstead water supply. Discharg-
ingtreated wastesfrom privatesystemsto surfacewater, washesor arroyosrequires
specia permitsand monitoringof effluent quality. |mproper wastemanagement off thefarm
sitecanendanger thehealth of othersinyour community, and may eventually conributeto
poor water quality at your well.

Subsurfacetreatment and disposal using soil absorption (trenches, beds, mounds, at-
gradeand gravelless) isthecommon practicefor household wastewater after pretreatment
inaseptictank or aerobic system. Thereare, however, siteswhere soil absorption systems
arenot acceptablebecauseof high or low soil permeability, depthto bedrock or the
saturated zone, or other factors. Deep, well-drained, well-devel oped, medium-textured
soils(suchassiitloamandloam) aredesirablesoil absorptionsites.

Surfacetreatment and disposal systems, such asconstructed wetlandsor evaporation
bedsarealternativesif asoil absorption systemisnot feasible. Thesesystemsmust be
designed, installed, and maintained correctly to beeffective. Sitecharacteristics(soil, land
use, depthtogroundwater, weather, climateand hydrogeol ogy) should beconsideredwhen
selectingasite.

Soilsand separ ation fromthewater supply areimportant factors. Unsaturated soils
allow movement of air, hel ping keep thewastewater aerobic. A minimum of four-feet of
unsaturated soilsisrequiredfor removal of bacteria. Finer-textured soils(clay loamsand
clay) retainwater better, allowing plant rootsto takeup wastewater and nutrientsand
allowingincreased die-off of microorganisms. Coarse, sandy soilsallow effluenttoflowtoo
quickly downwardtogroundwater, not providing adequatetimefor filtering solidsand
pathogensfromtheliquid. Disposal sitesthat aremoredistant and downs opefromthewel |
increasetheisolation of your water supply fromthecontaminated wastewater.

Disposal of pumpagefrom septictanksand land application of wastewater and
dudgemust only bedoneon sitespermitted by the Environment Department. Approved
sitesfor land appli cation must meet requirementsfoundin Water Quality Control Commis-
sionRegulations, including requirementsfor soil, depthto groundwater or bedrock, Slope
anddistancefromwell and residences.

7. Assistance with failing systems or new designs

If you suspect your household wastewater treatment systemisbacking up or your distribu-
tionsystemisclogged, first contact your plumber or treatment system

installer, who may havesuggestionsfor extendingthelifeof your system. Contact your local
Environment Department Field Officefor permitstorepair or replaceyour wastewater
trestment system.

Do not useseptictank cleanersthat contain degreasing sol ventslike TCE.
They cancontaminategroundwater.

Donot placemoresoil over asurfacing soil absorptionfield; thisdoesnot fix
thesystem, anditwill soonsurfaceagain.

Do not pipethe sewagetotheroad ditch, storm sewer, stream or farm
draintile; thispollutesthewater and createsahealth hazard.

Donot runthesewageintoasink holeor drainagewell; thispollutesthe
groundwater.
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Donotwait for thesystemtofail before pumping theseptictank. Oncea
systemfails, itistoolateto pumpthetank.

A properly designed, constructed and mai ntai ned septic system can effectively treat waste-
water for many years. For moreinformati on on septic systems,or alternativewastewater
treatment systems, contact your county Extensionagent or local Environment Department
fieldoffice.

Written by Jim O. Peterson, James C. Converse, and E. Jerry Tyler. Revised by Marsha Duttle, Plant
Sciences Department, New Mexico State University Cooper ative Extension Service.
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