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immediately following application.

Demand for Biosolids

The demand for biosolids has grown so interested
farmersmay not be ableto obtain all the material
desired. Crop producerswho haveflexible schedules
and arewilling to conduct on-farm research with
Cooperative Extension arelikely to receivemore
materia. Typically, many farmersadopt await-and-see
attitude toward the use of thismaterial . Eventually,
because of proven enhanced yieldsand improved soil
structure that thismaterial provides, demand grows

rapidly.

Three-Year Nutrient Management Plan

Most of thenitrogenin biosolidsistied up asorganic
N andisnot availableimmediately for plant uptake,
but becomesavailableover time. Thisprocessiscalled
mineralization. Farmerswho arein the Biosolids Land
Application Program are given rates, which will meet
the nitrogen needs of the next crop, but therewill be
some hitrogen available the second and third years
after application. Farmersare given application rates of
commercial nitrogen fertilizersfor successivecropsto
prevent over application of nitrogen fertilizers.

Tracking Biosolidswith Satellites

With support from the City of Fremont, Cooperative
Extension hasacquired aGlobal Positioning System
(GPS) receiver to map Fremont biosolid application
areas, storage sites, research boundariesaswell as
environmental setbacksfromwells, pondsand steams.
Thereceiver picksup signalsfrom four or more
satellitesin orbit above the earth, and aninternal
computer cal culateswherethereceiver isonthe face
of the earth. It isaccurate to within ameter. By using
thisreceiver, eventerraced and irregular fields can be
accurately mapped and their acreage determined.

Helping People To Put Knomedge To Work

Issued in furtherance of Cooperative Extension work, Actsof May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. Elbert C. Dickey,

A geographical positioning systemis used (GAS) to document
attributes of farmland where City of Fremont biosolids are
applied

Theuse of GPS offersaconsistent and highly accurate way
of documenting field atributes and required setbacks. The
GPS dataisthen integrated with Geographical Information
System (GIS) mapsthat have been devel oped by
Cooperative Extension.

Successful Program

Overall, the Biosolids Land A pplication Program has been
very successful and agood example of using awaste
material in such away that it becomesavaluableresource.
University of Nebraska Cooperative Extension on-farm
research results consi stently show that biosolids match or
exceed commercid fertilizers. Biosolidsare particularly
beneficial to soilsthat have low phosphorouslevelsand add
organic matter content to the soil. The nutrient value of
nitrogen and phosphorous alone are worth nearly $250 per
acreto Dodge County farmers. Additional crop nutrients
provided by biosolids can doubleitsvalueto areafarmland.
Contact the University of Nebraska Cooperative Extension
Division in Dodge County to view on-farm results of
biosolids utilization on areafarmland.

For additional infor mation regarding
the use of biosolids on farmland please
contact:

Dave Var ner, NU Extension Educator
at 402-727-2775 or dvarner1@unl.edu

Director of Cooperative Extension, University of Nebraska, I nstitute of Agriculutreand Natural Resources. University of Nebraska Cooperative Extension educational
programs abidewith the nondi scrimination policies of the University of Nebraskaand the USDA.
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Farmland Application of Biosolids

A Partnership Among

¢ The City of Fremont

¢ Cooperative Extension in Dodge County

¢ City of OmahaBiosolids Management Program
¢A rea Crop Producers

Thewidespread collection, treatment and disposal of
wastewater effluent evolved inthemid-to late 19th
century. Beforethistime, wasteswere often discharged
into surface waters and polluted stresmsand rivers. Asthe
technology of waste systemshasimproved, thethreat to
our environment has been reduced because wastewater
effluent has become cleaner and cleaner. However, inthe
process of producing clean effluent, the processitsel f
accumul atesresiduesor solids. The older, commonly used
termfor these solidsis sewage sludge.

Theword biosolidsisanew term used to more accurately
describe processed municipal treatment plant solids, which
aretested and determined to be safe for land application.
Thereisstill someinterchange of thesetwo words.

Fremont and OmahaBiosolids: What'sIn [t?

Biosolids arethe solids separated from the water portionin
thewastewater trestment plant. Thesesolidsarelargely
dead microorganisms used to consume and stabilizethe
wastewater solids. Biosolidsfrom aspecific city wastewater
treatment facility are somewhat unique becausethe
content is based on the complement of industriesthat
contribute to the wastestream.

Inthefinal stagesof biosolids production through the
treatment plant, apolymer isadded to the wastewater,

City of Fremont Waste Water Treatment Facility where biosolids
are processed.

which causesthe solids suspended in the water to
precipitate. Thisallowswater to beremoved by pressing the
liquid through acentrifuge or aseries of belts. Fremont
biosolidsarethen blendedina2:1 ratio (2 partsbiosolids:1
part screened yard and garden compost). Thefinal product
isabout 35% solid. Omaha biosolids are about 25% solids
and are not mixed with compost. Both biosolid products
are dry enough to be applied with aconventional manure
spreader.

Biosolidsare high in organic nitrogen, phosphorus and
have significant level s of potassium and sulfate. Iron,
copper, manganese, molybdenum and zinc, essential
elements necessary for plant growth arealso foundinthis
meaterial.

University of Nebraska Cooper ative Extension

What We Do

Extension helps Nebraskans put knowledge to work. It providesavariety of educational
opportunities, delivered viaavariety of ways, so participants have knowledge they can useto make

1206 West 23rd Street
Fremont, NE 68025
(402) 727-2775
http://dodge.unl.edu

sound decisionsto better their lives. Extension educators and specialiststeach, facilitate and
collaboratein providing research-based information to approximately 400,000 urban and rural
Nebraskaresidentsannually. A Nebraskamainstay since 1915, extension carriesforward the land-
grant university mission of taking the resources of the university to the state. As atrusted source of
factual information today, extensionisjust asvital asever, and perhaps even more so, because of the

diverse, complex—and often confusi ng— ssues people encounter.




Soil samples are taken to determine
crop nutrient requirements.

Regulationsfor Safe Use of Biosolids

Technological advancesin processing wastewater and the
careful application of biosolidsallow the beneficial use of
biosolids while minimizing therisk of human health problems
and environmental contamination. In 1993, the U.S.
Environmental Protection Agency (EPA) established specific
wastewater processesand application proceduresrequired to
permit theland application of biosolids. Theseregulations
werethe culmination of 30 yearsof carefully designed studies
conducted at many land grant universities throughout the
U.S. Theseregulations, known as Standardsfor the Disposal
and Utilization of Sewage Sludge, Part 503, area so referred to
asthe Part 503 rule.

The Part 503 rule addresses wastewater operational standards
(to reduce pathogens and control vector attraction), pollutant
limits (heavy metals), management practices, monitoring,
recordkeeping and reporting.

Pathogens

All biosolidsthat areland-applied must be processed to reduce
theamounts of pathogensto safelevels. Biosolidsthat are
suitablefor horticultural or lawn application (Milorganite®,
for example) arecalled“ ClassA” biosolids. Because ClassA
biosolids are processed with sometype of heat treatment, they
can be applied safely to food crops or to areas of frequent
human contact.

Biosolids produced by the City of Fremont and Omahaare
appliedto crop fields or areaswhere direct human exposureis
infrequent. Thesebiosolidsare classified by the EPA as*Class
B” biosolids. At the Fremont and Omahawastewater
treatment facilities, time and temperature processing in
anaerobic digesters significantly reduces pathogens, but all of
the pathogens are not completely destroyed. ClassB
requirementsfor land application also include siterestrictions
that prevent crop harvesting and restrict animal grazing for
certain periods of time until environmental conditions have
further reduced pathogens. Pathogen levelsinclass*B”
biosolidsarefar lower than that of fresh animal manures.

Yard and garden compost is screened to
remove debris prior to mixing with biosolids.  garden compost.

Fremont biodolids are mixed with yard and

Heavy metals

The EPA 503 Regulations established ceiling concentrationsfor 10
metalsthat are usually found in municipal wastewater. The
concentrationswere determined using asophisticated risk analysis
based on experimentsthat examined potential health hazardsto
humansand animals. Fourteen pathways, each examining a
possibleroute of exposure, were carefully studied. Some of these
pathwayswerevery complicated. For example, one pathway
examined the effect of applying metal-contaminated biosolidsto soil
grown to forage plantsthat werefed to livestock that ultimately
ended up as human food. To understand this pathway better,
scientists studied the uptake of metal-contaminated soil by different
cropsthat might befed to livestock. In other experiments, scientists
fed contaminated feed directly to animals and examined the meat,
milk, and body organsof thelivestock. Resultsof theseand many
other experiments were used to determine the maximum
concentrations of metalsthat can be safely present in sludge and
soil. Even though these elementsin high concentration can be
undesirable, some of these regulated substances, likelike copper,
molybdenum and zinc are micronutrients, actually required by
plantsin small quantities. Zinc, usually found in the upper soil
layers, isoften deficient in soilsthat have been eroded or excavated.
Other elements, like arsenic, lead and cadmium are not needed by
plantsfor plant growth, but at thelow levels specified in the Part
503 rule, these elementswill not harm plants or animals. These
elements often occur naturally in many Dodge County soils.

Environmental protection

The second aspect of the Part 503 rulesinvolves careful
application to prevent environmental contamination. The Part 503
rulesincludethefollowing application restrictions:

—Biosolidsmust be applied at agronomic rates, based on the
nitrogen requirements of the next crop. The purpose of this
regulationisto prevent over-application, which could resultin
nitratesleaching into ground water. Compliance with this
regulation requires soil teststo determine crop fertilizer needs of
each field and frequent analysis of the nitrogen concentrationin
biosolids. Thisform of determining application rates should be
used for all fertilizers.
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Biosolids are hauled in trucks with sealed

1t
end gates and covered boxes. —

—Setback distancesrestrict the application of biosolids near
rivers, streamsand other waterwaysto prevent contamination of
surfacewatersfrom nutrient overloading.

—NMunicipalities must monitor application ratesand field
locations, keep records and submit annual reportsdetailing field
applications.

L ocal regulations

The Dodge County Planning Commission has regulationsin
placethat meet or exceed EPA regulations. Theseregulations
may concern proximity to housing devel opments, acreages,
schoolsand/or thetimely incorporation of biosolids. All new
proposed biosolid application sites must be approved by the
Planning Commission and the Dodge County Board of
Supervisors. Because municipal biosolids contains human waste,
thereisanatural tendency for the public to be concerned about
itsuse. Part 503 rule were devel oped to ensure safe and
beneficial use of thismaterial.

BiosolidsLand Application Program

Program Overview

In February, 2002 thefirst truckload of biosolids from the
Fremont Wastewater Treatment Facility wasdeliveredto
farmland in Dodge County. Inthelast year, over 3000 tons of
biosolids have been used asasource of fertilizer and organic
matter to cropland in Dodge County. The value of biosolids,
based on the nutrient value alone, is over $25,000 annually to
the cooperating farmersin our program. Thisprogram also
saves Fremont citizens $125,000 annually in hauling and

disposal fees.

The City of Omahahas been providing biosolidsto farmersfor
morethan twenty-fiveyears. Omaha sprogram delivers
approximately 60,000 tons of biosolidsto farmersin nine
counties on an annual basis. Dueto the proven benefits of the
biosolids, demand for the material isso high that thereisusually
awaiting period of one year or moreto get enrolled in Omaha's

program.

Biosolids being loaded into applicator’s

A commercial applicator spreads
biosolids on Dodge County farmland.

Advantages

Thenitrogen in thisorganic fertilizer isprimarily organic N,
whichisreleased sowly over timesoitisavailablewhen the crop
needsit and minimizes potential for nitrateleaching. Biosolids
also have many other essential elements needed for plant growth.
Many areafarmersuseit for its phosphorus and zinc because
thesetwo elementsare deficient on many areasails. Itis
especially beneficial when applied to soilsthat have been subject
to soil erosion, excavated or have phosphorousdeficiencies. The
biosolidsimprove soil water infiltration, which helps minimize
soil erosion.

Disadvantages

Cooperatorswho use biosolidsfrom the Fremont facility must be
patient and willing to work with commercial applicatorswho
have been contracted by the City of Fremont to spread biosolids
onareafarmland. Contracted spreadershave aproven history of
calibrating equipment accurately and spreading biosolidsina
timely matter. Soil around storage sites may become compacted;
these areas may need to be disked/subsoiled | ater to loosen the
soil. Like many other field operations, application is dependent
on suitable weather conditions.

The City of Omaha supplies spreading equipment for the farm
operator to use when spreading the biosolids. City personnel set-
up and calibrate the equipment and monitor the activity through
all stagesuntil completion. The main disadvantageto thistype
of operation isthe time requirement this places on the farmer.
Typicaly, an operator can spread approximately tento fifteen

acresper day.

Occasionally there have been odor complaints after application.
Odor seems to be worse during rainy, humid weather, but is not
very predictable. When application sitesare closeto residences,
we do our best to prevent problems by taking into account
prevailing winds and asking the farmer to incorporate the
material. Within ashort period of time, thereisusualy little
odor.







