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Consevvation Planning for
Weste Management 8nd Pollution Heduction on Agricultural Land

Current 505 policy makes 1t mandatory that waste management and;pallutfon
ehatement be coneidered in developlng farm and ranch plans. Each conser-
vationist providing plenning assistapce 1ig charped with exemining resoirce
management system alternatives belng considered for assurance thaet the
planned sctions will not increase the release of pollutants to &djacent
land and water resources.

Few guidelines heve been presented te date to help conservationists
integrate waste management end pollution abatement into farm and ranch
planning procedurea. The intent of this cechnlecal note is to present
gome discussion and princivleées that may prove helpful until more specific
criteriz is avallable.

Agronomic research in progress and planned for the future is making use
of plant breeding, ifmproved tillage methods, biological pest controls,
advancements in irrigation, and other technology to reduce pollution
credited to current agronomic systems. This paper discueses the problem
in perma of existing technology.
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Tt would probably be difficult to locate a watershed devoted to agricultural
us= in whiech conservation traatment would not reduce pollution down stream
a8 compared to no treatment. The overall treatment reduces runoff, erogion
and sediment production. Sediment is our number one pollutant so reducing
sediment production reduces pollution.

Unfortunately, many of our requests for technical assistance involve
conservation planning to intensify land use. In such instances intensi-
Fication of land use usually tenda toward increasing pollution of adjacent
regourcas even though conservation treatment is applied. Examples

typical to Galiforn%a include:

1. Converting aloping réngeland to cropland.

2, Brushland gonversion te drrigated orchard or yipeyard.

3, Iotroduclng frrigation onto nenirrigated cropland.

. 4. Installing drainage syetems on agriculrural land.

5. Moxip salt reductlon on agriecnltoral land.




Much SCS technicel time in California Is devored to the five sctivities'
listed above and s&¢h 18 considered to be 2 worthy £rea of conservation’
endeavor, Yet esch conversion or practies bends to increase pollutian din
gome Lolnt. Usually we are Bwdre that the conversion will be made or
practice carrled out even witholut our adsistance. This being trie, we <¢an
take copsplaclon in the facr that pollution hed been reduced by vur conser=
vation plsnning 4nd applicetlen asslstarcs as compared bo results

without assslstance,

When gheet and £1ll erosion is & problem on land areas being plaoned, the
universel soll loss equatlon glves us a rellable tosl for planning con-
servation systems that keep sediment production minimal, Unfortunstely,
pur curvent tools for measuring apd abating other Formi of pollution are
legs direct, For exzample, we know that irrigetion water management ¢an be
used to rediuce movenent of nitravtes and other soluble salts to the water
table, Split applications of nitrogen will reduce nitrate movement to
watey takle. Proper use of crop residues and covar crops can d4lse reduce
nitrate pollution of surface and ground water. To datz however, we have
na eriteria for discuesing value of tha practiced in quantitétive terms.
Data has not been developed for relating how much nitrate movement will
be restricted by each of the messurss, Similarly, quantitative values

of moet other practices with pollution abatément walue have hot been
worked out, Leek of gquentitarive valuss often makes fir difficult to
select & most effective practice for pollutlon ahatement when there are
alternative methods of shatine the =zame pollutant,

Eatablished Pollution Abdatement Prideiples

Desplite cthe zbsence of quantitstive datda for relating an abatement value
to specific conservation practices, seyveral broad principles exist that
can serye as guldelipes for planning resource mandgement ayetems to pro=-
vide affective pollution abatemeént:

l. Sediment 418 the most sexrious pollutant of surface water. It followa
that the manegement system that provides most effectivé erosion control
will also provide the best overall pollution sabatement on land areas
when erosion is a problem.

2. Bffective organic waste utilization ie pollution ahating, Effactive
uses include (1) recveling crop residues through livestock or leaving
them in place for erosion control and soil improvement (2) making use
of all avallable and suitable land area for manure disposal to
assure mAximum recyclineg of its pléct putrient content,

3. BSoils and crops provide a "living Eilter" for treating organic wastes
gnd thus reducing 8ir end groundwater pollutieon. Fréctlces that in-
creage inflltration and prolong periods of runoEf take maximum advane
tage of the "living Eilcer"™.
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Pfficient {rripation water use reduces pollution. :
Syateme that reduce the gross water required to produce crops reduce
the amount of salts Introduced te the £ield in irrigation water.
avoid pollutent-laden runoff and minimize leaching of nirrate and
other salts to the weter table,

Efficlent use of epricultural chemlcals reduces opportunities for
pollution.

This concept includes management to produce crops with balanced
fertilizer programs and utilizing existing technology to reduoce 1the
amounts of fertilizer and pesticides neaded.

Soils vary ig ebility to assimilate and contain pollutants.,

Some criteria is available for determining the degree of limitation of
vartous soils for safely sccepting waste materials. california 4 P
EVT-7 provides guidelines for determining maximun gafe loadings of
animal manures to land. Tentative nacional criteria has been developed
for determining safe loading rates of sewage plant products to agri~
cultural land (Advisory EVI-11, April 30, 1976 with attachment).

As a general rule, the best agricultural soile can safely accept the
heaviest waste loadings. Oxdinarily heavy waste applications are not
necessary on 8 farming wnit unless large amounts of waste are belng
introduced that were not produced on the unit.

Pollutints Originating From Farming Operations and Recognized Methods of

Abatemenk
1. Sedimenk

8oil partieles deposited by water can have many adverse effects on
man's envirenment. In addition to reducing the capaclty of streams
and reservolrs, sediments from agricultural land carry chemicals that
degrads aurface water supplies elther directly or by promoting un-
degirabla plan growth. Sediments deposited on land during flooding
can carry chemicals, weed sesds, and disedse organisms in addition

to leaving damaging deposits on CTORE gnd other property.

Abatenantrnethods tnelude use-of properly seteéted consarvation practices
ko minimize erceion from precipitation end runoff,

Animal Manures

1ike sediment, animsl manures contain meny mineral and organic com=
pounds that can degrade water supplies. Manures can contain patho=
geng capable of transmitting diseases to livestock and human beings.
Unless properly atored or managed, manures can pollute the atmosphere
with volatile sulfur compounds and ammonia.
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Spacial abatemant measures are usually pneeded only when large numbers
of animgls are conceptrated on A Bmall arsa. Twvplecal problem ereas
include feed vards, dalvies, poultry and swine operations, and barn-
yards, Criteria to mEximize ucilizaticn and minimize pollution from
such areas includs:

8. Provision for frequent lighe applicarions of the mapures to
minimize nitrogen lesses from volatilization and denicrification,
forger ean be reduced further by irripating or working the material
into the soil immedistely foliowing applicetion.

b. Provision for sdequate and propexly designed storage facilities
to contain the manure and runoff from lotz during pericds hetwean
land applications. Runoff From lotes must be divarted from water”
supply sources. Lots on potentinl Eloadplsins should be Etreated
A8 necessary Lo prevent floodipg.

c. 1if limited lepnd eve2 mekes lieavy mAnure appilcstions necessary,
potentisl water and air poliptien Evom nitrogen compounds can be
reduced hy:

(1} Lengthy anzerobhic storgge of ligquid manure, to permit
biologival denferiffcation.

(2) Compoating of manure splids ro reduce volarilization,

{(3) Crowing and feading fordge crops that use large amounts of
nicrogen on land réceiving the menure (perennial grasses,
corn, foxrsge Sorghum).

Forcilizers and Soil Amendments

Solubip . plant outrients not taken np by erops are pollutants LE
carried into wiater supplies by runoffi or percolation. In Btreams and
reservodrs such nocrients degrade wabter qualicy by aceelerating un-
wanted plant zrowth., NWatrients leached to the water table reduce
ground water guality for meny uses. Many factors, including variations
in scil fereility and nutrient helding capacity, tand to complicate
arriving at exacting procedures to reduce pollution from plant nutrients,
especially on intensively farmaed land where large amounts pf fertilizer
and soil amendments are nesded for sustailned production., Ordinarily
crops appear to be incapable of wtilizing more than about 50% of the
nutrients applied in apy piven year when hesvy applications of fer-~
tilizer 2re necessary, The nutrients left over after crop harvest do
escape Co varying dsgree to raduce water quality. Use of cover crops
and crop residus management are two practices svailable to help hold
residual nutrients between erops for recycling into the following

eropas. Both practices accomplish thiz by reducing erosion and by tieup
of nutrients that would ocherwise be leached below the root zone. Cover
crope also reduce seil water movement dowrward by ueing it for trans~
piration.
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Other knoun inithods o F fnereaging the pfficlency of fercllizer use
and rhus rediuee their potential o pollute water include the following:

R. Hol eating, dad yde of Fertdlizer teat plole
_|1 |

r
12

kD stent needs of Undividusal cropa followed
b in the fertiliger program needad to actein

When any one nutrient limits erop yvield, thig leayes an exceas of
other nutrlents avallable 't escape as pollucevts,

Bvan diseribution ‘of Fertiliser &volds leaving pares of the field
with too much and other parts without enpough plant nutrients.

c. HRanding fertilizer beside and sllightly helow the gsegd has begn
shown: £o Anercsss Eertilizer efficlency 42 compared te broad-

cRE g,

d, Byven .distribition of lrrigation wila
roor. zone will held avolde leaching
reacl.

only what the
of the crops

a, Properly timed splic applications of nitrogen reduce lostes as
compared to single large applieatvions. BSlow-releass forms of
Fertflizer can ceduce lonses when sinple heayy applicationg are

o

£. Plecing fartilizer inro the =ofl reduces losszes as compared to

g. TEesping poil pH neaxr neutyal Increases crop uptake of most
nuttients as compared to either scid or alkslipe soil conditions,

The bast overall cools availahle for minimizing pollution from plant
nutrients on land requiring fertilizer for suptsined high production
are erosion control prict flolent fertilizer use, Possi-
bllitles for reducing ghould provide farm operator
incentive o use Tertill l¥. For most California
operators; loeal Universit fervice recomméndations probably
provide the beat guidelines iineg efficient use.

Paatiecices

Chemfesls used for conkrol of agricuiinral weads, Lnsects, end diseases

are of grest conocern to iadividualp anc figencies copcerned with main-

tafning hish « ity. especially in surfaece water Bupplies,
ta correlation betwesn sheer and rill erosion

Resenrch has shown detfind
oin diopland and peaticide contaminacion of surface watey hodies.
Pasticidsa sbsorb on che surface of clay and humus particles and move
{ato water bodies along with the particles. Featicide content of run=
off Is greatly reducad by erosion control, other factors heing equal,
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Two other prineiples importent in teducing pollition from pesticided )
Follow:

&, ‘Use the minimum amcunte recommencded for centrel of the tarpet pest,
Follow label and other reliable instructions cerefully co obtain
thorough coverage, even dintribution and maximum effectivensss.

|

Avold weather condifions that reduce effoctivoness and migiht
increade yolatalization and drift into adjscent non-target ereas,

b. WUse cultural methods and other technology to reduce need for
pesticides. 1se crop votations that provide some pest control
when possible. U[Use pest resistant varieties. Manage erop residuss
to favor large populations of pest predators. Make use of bio=-
logical controls when they are available,

Soidl end Watar Salts

Soluble. ®alts in soils and irrigation water present serious pollution
abatement problems in sxtensive arid srsas that have only water of

high salt coptent to support irrisaced apriculture. AE water {s trans-
pired by crops salt left in the root gons must be lsached to drafns

or towards water table to sustsin production. The problem becomes

most acute when the groundwater must provide all or part of an_areas
water pupply and must be veused as its sale content increases., Permanent
relief cen take twe forma:

. Introducing &n exteriow socurce of irrigation water that i{a low in
soluble aalts.

2. Usg of group drajinuge svstems to cGrry excess salts Eo permanent
ginke: that are closed off from the lrrigation water supply,

Bfficlent irrigacion wacer mansgement 18 the most effective on farm
condervation practice for reducing water pollution from salte. Use

of ealt tolerant crops can algn help, Researeh ia progress should make
crap varieties with Improved salt teleranece availabls with time.

Fleld Bust

Microscopic sized soll partleles become alr harne and suspended in the
atmouphere, guite often in sufflcient Amounts to be injurious to human
health. The primory cause of thia dust Ls known to be wind erosion,
but recent research showe that significanl amounts are algo 8ir borne
by the movenment of agriculturel equipment end vehicles, primarily
during crop harvest and preparation for planting,

Conservation measures that control wind erosion are also effective
in-abating pollution from dust that is airborne by wind. Fupitive

dust Erom #ield equipnent and vehicles are reduced by minimum tillage

and slower operation of tillags, planting, harvesting, and transpor-

tation aquipment. Dusat 48 alse reduced by providing dust-free inroads

and timing operations to have a4 little seil surface molsture when practical,




7. Crop Residuss

The dominant snvironmantal problems created by che left over materials
from crop producticn and processing may be elassified as follows:

#., Regidue burning which adds objectiongble odors and compounds to
the atmosphere and wastes food materials needed by varloud living
organigms to meintain ecological balances,

b. Burface water pollutdion from processing plant wastes,

c. Flies and other vectors attracted hy acoumulations of procesaing
waste.

d. Unplessant odore given off by decomposing WESERR,
Methods availlable for reducing the problem include:

8, Returning residues to the soil for evosion control and maintenanpe
of organic matter, fertility and tilth,

b. Utilization for livestock feed,.
c., Utilization for soil mulches.

d. FProper storage to permit biological wolume reduction without
utiplesgant odor and vector problems. (holding ponds, composting
facilicies, ate.).

Conclusion

The preceeding pages diecuse woste management and pollution abatemant
problems commonly encountered in developing snd implementing conservation
plans on agricultural lands, HNo atcempt wie made to suggest solutions
for specific example cases becdAuse specific examples are too numerous

gnd variable for exapple solutions to be of much value.

An attempt was made £¢ ldst known conservation methods of treating esach
problem. The numercus instances cited in which conventional erosion con=
trol, soil improviag 8nd water copservation practices can be used to abate
pollution should help define the Eovironmental Protection Agency term
"hest management practices"., On most farms and ranches high quality seil
and water conservation plans provide for adequate waste manAgement and
pollution abatement without special messures. Certain iotensively msnaged
andf/or specialized operations require sdditional practices to resolve
waste and pollution problems, It is hoped that this cechnical note will
prove helpful in identifying and treating situstiona requiring specialized
waste managemant and pollution abatement systems.

T oraman Hnﬂdﬂﬂhﬁ,j{

MARVIN HOLLINGSHEAD
State Congservation Aproromist



