lmproving Animal
Manure Storage

Keeping Idaho's

—Water Clean

When animalmanureis stored, it must be accumulated in some type of structure untilitcan be
appliedtothe land. Manure storage can be either positive or negative from an environmental
standpoint.

Manure storage can benefitthe environmentifitis stored untilit can be safely spread,
incorporated into the soil, and used by a growing crop. The environmental safety of collecting
large amounts of manure in one place for an extended period is dependent on four factors:

1) Properdesign, construction, and operation ofthe storage facility.

2) Properlandapplication ofthe manure once itleavesthe storage facility.

3) Physicaland chemical characteristics of the soiland subsurface geologic materials
withinthe storage area, as well as the areato which any runoff might flow.

4) Potential for ground-water contamination.

Stored manure should be applied according to a schedule whichis developed as partofan
overall operating plan. Consider weather conditions, nutrient uptake requirement of crops,
availability of help and equipment, field availability, and the accumulation of waste. The best
times for land application are spring, just before planting, and fall (before snow and frozen soil
conditions occur). Apply manure to fields containing the greatestamount of actively growing
vegetation or cropresidue, and incorporate to maximize utilization of nutrients. Winter
applicationis notrecommended. Storage facilities should be designed and maintained to
eliminate the need forwinter application.

Stored manure can easily be sampled and tested to determine how much nitrogen, phosphorus,
and potassium it contains. When sampling manure, be sure to obtain asrepresentative asample
aspossible. Thisinformation, combined with a knowledge of the amount of manure applied per
acre, determines whether additional commercial fertilizer is needed to meetrealistic crop
productiongoals.

Adequate manure storage reduces the need for land application during winter months when soil
is saturated or frozen. Thisimproves efficiency, saves wear and tear on equipment, conserves
nutrients contained inthe manure, prevents soil compaction, and minimizes manure nutrient
leaching and runoff.

1. Long-term storage

Animal manure can be stored eitherin solid, semi-solid, or liquid states:

« Composting can be an alternative.

« Solid facilities stack heavily bedded manure against walls and on slabs.

» Semi-solid facilities use pumps to move manure into containment areas and may
seperate solids from liquids.

«Liquid facilities hold manure in tanks or manure storage ponds.
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Figure 1: Earth basin for manure storage. Source: Livestock Waste Facilities Handbook, MWPS-18,
Midwest Plan Service, Ames, lowa.

Liguid and semisolid storage systems are self-contained (Figure 1). Ground-water
contamination can occur if the facility is not structurally sound and properly lined, allowing
contaminantsto seep intothe soil. Athreatto surface water exists if manure storage structures
are notemptied frequently enough, thereby allowing manure to flow over the top of the
structure.

Liquid storage systems should have sufficient storage capacity to handle animal manure during
therainy season and extreme storm events. Storage for 180 days and a 25-year, 24-hour storm
eventis usually recommended for facilities in Idaho. Additional storage capacityis
recommended for aone infive year storm eventand normal precipitation containment.

Liguid storage systems require the use of pumps and pipes for moving wastes fromthe barnto
the storage structure. These mustbe properly installed and maintained to ensure thatthey do not
leak.

Eachtimethey are emptied, carefully check steel and concrete structures for cracks orthe loss
of watertight seals. Ifany breaks are apparent, repair themimmediately. Likewise, checkthe
wallsof manure storage ponds when emptied to be certain thatliner materials are not cracked
oreroded.

While seepage fromin-ground manure storage facilities is notalways easy to recognize, there
are sometelltale signs:

« Aproperly designed structure has the capacity to handle manure from aspecific
number of animals for aknown number of days. If a pit designed for 180 days of
storage receives designated manure amounts, but does notfill to the design levelin six
months, the pitmay be leaking.

« Evaporation from liquid storage pits is minimal during the late fall, winter, and early
spring. Ifadditional liquids have to be added in the spring before a pond can be



agitated and pumped, it may be leaking. During warmer months, addition of liquids may
frequently be needed for pumping due to evaporationlosses. Monitoring wells installed
aroundthe pond upslope and downslope would be encouraged to confirm seepage.

Another method of determining leakage is through the construction and use of a stilling well. It
isan eight orteninch section of perforated PVC pipe secured in a vertical position to the bottom
ofthe waste lagoon. Thelength should be about sixinchestallerthanthe depth ofthe lagoon
whenthe water heightisread. Ahook gauge is usedto very accurately measure the depth ofthe
lagoonoveratwoweek period. Evaporationlosses are accounted for through use of an onsite
evaporation pan. During the period of measurement, no liquid should enter nor leave the lagoon.
Alternative holding structures are needed during the measurement period.

Some facilities for storage of solid or semisolid manure are designed to allow seepage fromthe
stack. Inthese instances, structure design mustinclude treatment for the wastes that seep out.
Use ofthese facilities should only be for control and treatment of lot runoff wastes, not for
continuous, concentrated wastes such as swine slurry or dairy wastes. If conditions allow,
structures such as picketdams can be used to hold back solids, and grassfilter strips can be used
to helpremove remaining pollutantsinlotrunoffwater. These systems should notbe considered
on sites with coarse-textured soils, creviced bedrock, or shallowwater tables. Care mustbe taken
toensurethatthe systemis notoverloaded.

Both systems require maintenance. With grassfilter strips, itisimportantto ensure that the
ammoniain highly concentrated manure does not "burn" vegetation in the filter strip. A thick,
healthy stand of vegetation allows runoffto seep into the soil and uses the nutrients in the water.

The bestwayto handle seepage isto channelitinto awatertight holding pond or storage tank. In
those areas where notenough soil is available for the construction offilter strips, orwhere the
construction ofaholding pondis notfeasible, another optionis to build aroof over the structure
to eliminate additional water being added to the manure stack. Roofed storage systemsrequire
adequate beddingto absorb andretain the liquid portion ofthe manure.

2. Short-term storage

Short-term storage allows producersto hold animal manure during periods of bad weatherwhen
spreading may not be feasible, when crops are growing and land is not available for applying
manure, or whenthere is a shortage of crop acres to handle frequent hauling and spreading of
manure without the threat of runoff.

Short-term storage has the disadvantage of requiring thatthe manure be handled twice. Designs
are available, though, forshort-term storage structures thatfacilitate handling and provide
effective protection for surface and ground water.

Short-term storage systems may be applicable if you often find thatyou muststack manurein
fields, particularly during periods of bad weather. Thisis notarecommended practice. No
matter howitis done, it poses a contamination threatto surface and ground water. If manure is
frequently stacked infields, itmightbe appropriate to consider constructing a short-term storage
facility.

Scraping manureinto piles in the animal lot during bad weather or busy work periods is not
recommended because of possible herd health problems and water pollution. The severity of
those problems depends on characteristics of the animal lotareawhere the manure is piled and
the areato which runoffflows.

Open housing, suchas pole sheds, are often used to allow manure to accumulate for extended
periods oftime. Roofs onthese structures keeprain and snow offthe manure. These structures
arerelatively safe for water quality if they are protected from surface water runoff, and if
adequate beddingis provided to absorb liquids in the manure. To minimize water quality
impacts, provideadequatebeddingtoreduceseepageand cleanthesesheds as frequently as
possible.



The use oflong-term storage methods is preferable to short-termtechniques. Long-term storage
practices and structures are generally better designed to deal with unplanned occurrences, such
as major storm events, and provide better overall protection of water quality.

3. Manure storage location

Urban development, zoning ordinances, proximity of residences, business, recreational areas,
roads, and highways needto be considered. Recommended minimum distances fromawaste
storage facility are:

Domesticwell: 100feet; 200-300feet preferable.
Publicwell: 1,000 feet (from Wellhead Protection Program).
Property line: 300feet.

Expected growth of residential areas should always be considered in site selections. Insome
cases, zoning requirements may be morerestrictive than these recommendations. Contactyour
local county office of planning and zoning for specific information. See listing under County
Governmentinthe phone book.

Minimum separation distances should guide new well installation or the distance from existing
wells to new manure storage facility construction. Make every effort, however, to exceed the
regulations and strive to meet currentrecommendations whenever possible.

Observing these separation distances when siting a new facility is a good way to help protect
your drinking water. Locate manure storage facilities downslope from the well to protectyour
water supply. For more information about separation distances and how the condition of your
wellmight affect the potential for contamination (See Fact/Worksheet 1, Drinking Water Well
Condition).

While observing well separation minimum distances may help to protect your ownwell, poorly
designed or poorly maintained animal manure storage facilities could still contaminate the
ground water that supplies other local drinking water wells. Protecting the ground water resource
as awhole can help protectyour neighbors’ wells, as well as the quality of drinking water
supplies for future generations.

Depthto seasonal high watertable or fractured bedrock and soil type atthe manure storage
location are otherimportantfactors. These are amongthe site vulnerability characteristics
coveredin WorksheetA, Site Evaluation.

Itisimportantthat earthen waste storage structures notleak or otherwise excessively discharge
pollutantsto surface or ground waters (potentially causing a violation of Idaho State Ground
Water Quality Standards). The Idaho Department of Health and Welfare-Division of
Environmental Quality (IDHW-DEQ) administers these standards and encouragesthe use of
Natural Resources Conservation Service (NRCS) standards and specifications for the location,
design, construction, and operation ofthese structures. The Idaho Waste Management
Guidelines for Confined Animal Feeding Operations can also provide valuable information.

Depthtowatertable is sometimes available in the county soil survey, but this varies from county
tocounty. Your county Cooperative Extension System agent, NRCS, Soil Conservation District
personnel, or alocal well driller may also be able to help you gather thisinformation.



4. Land application of animal manure

Land applicationisthe predominant method of using animal manure. When properly managed,
land application offers safe and beneficial use of manure nutrients and water by vegetation. Both
solid and liquid manure should be applied to land using rates and methods that prevent surface
runoff of pollutants, as well as the potential for the leaching of pollutants to ground water.

Soilanalysis and a manure application plan that balances available manure nutrients with crop
needs should be completed before manure application begins. Application rates should not
exceedthe nitrogen or moisture needs of the plants growing or to be grown on the field site and
applied nutrients should be credited in the fertilizer program for the field site. Application of
animal manureto cropland atlow application rates poses little danger to surface or ground water
duetofiltering of contaminants by the soil or plant uptake of nutrients.

5. Other management factors

Ifanimal manure storage causes water contamination, IDHW-DEQ canissue a notice which will
require corrective measures. Allanimal waste storage structures should be designed and
constructed according to the Idaho Waste Management Guidlines for Confined Feeding
Operations. Contactyour county planning and zoning office forinformation aboutlocal
ordinances, your DEQ regional office about state regulations, and your Farm Service Agency
(FSA) or Soil Conservation District (SCD) office about cost-sharing funds.

6. Abandoned manure storage structures

Abandoned manure storage structures, especially earthen ones, can pose significantwater quality
problems. Any abandoned structure should be completely emptied. Inthe case of earthen manure
storage facilities, liner materials (to a depth of about two feet) should be removed and spread
over croplands. The remaining hole should be filled and leveled. Manure packs from structures
and lots nolongerinuse also should be removed and the manure applied toland. If manureis
stackedinfields, it should be removed as soon as conditions permit.



Contacts and References
Who to call about...

M anur e stor age and structuredesign

« Contactyour county Cooperative Extension System (CES), Soil Conservation District (SCD),
Natural Resources Conservation Service (NRCS) office, or the DEQ regional office for your
area.

Cost-sharing information

«Financial assistance foranimal manure management practices, including manure storage, may
be available. Contactyourlocal CES or NRCS office.

Animal manur e management

« Agricultural Waste Management Field Handbook, Soil Conservation Service, 1992. (3) a
comprehensive guide addressing animal managementand resource protection, contains design
standards and accepted animal waste management practices for confined animal feeding
operations. Contactthe NRCS orthe DEQ regional office for your area:

North (Coeurd'Alene): (208) 769-1422
North Central (Lewiston): (208) 799-4370
Southwest (Boise): (208) 373-0550
South Central (Twin Falls): (208) 736-2190
Southeast (Pocatello): (208)236-6160
Eastern (Idaho Falls): (208)528-2650

« Contactyour County Planning and Zoning Commision for any local regulations pertaining to
securing new permits.

What to read about...

Publications are available from sources listed at the end of the reference section. Referto
number in parentheses after each publication.

Ground-water contamination, protection and testing

« Quality Water for Idaho: Nitrate and Groundwater CIS872 (1)

» Quality Water for Idaho: Water Testing CIS 873 (1)

« Quality Water for Idaho: Drinking Water Standards CIS 874 (1)

* Quality Water for Idaho: Idaho's Water Resource CIS 887 (1)

* Quality Water for Idaho: Groundwaterin ldaho CIS 900 (1)

« Dairy Waste Management System Planning-Estimating Storage EXT 694 (1) Alist of
laboratories certified to conduct water sample analysis is available from your Cooperative
Extension System agentorlocal public health district.

Handling, management, and stor age of animal manure

« Agricultural Waste Management Field Handbook. NRCS, 1992. (3) Acomprehensive guide
addressing animal managementand resource protection.

- Livestock Waste Facilities Handbook. 1985. Midwest Plan Service. (2) Includes information
aboutland application techniques and animal waste utilization, as well as aworksheet to

help determine manure application rates.

«ldaho Waste Management Guidelines for Confined Feeding Operations DEQ (4)



Planning and design of animal manur e storage facilities

« Agricultural Waste Management Field Handbook. Soil Conservation Service, 1992. (3) A
comprehensive guide addressing animal managementand resource protection.

«Livestock Waste Facilities Handbook. 1985. Midwest Plan Service. (2) Focuses on planning
and design of livestock waste facilities and equipment; includes information about land
application techniques and animal waste utilization. Includes aworksheetto help determine
manure applicationrates.

« Outside Liquid Manure Storages. 1979. Midwest Plan Service. AED-23. (2) Discusses sizing,
emptying, andloading earth storage basins and non-earth above-ground storages.

« Dairy Waste Management System Planning-Estimating Storage EXT 694(1)

« Earth Storage Basins for Liquid Manure WI/A2795

« Circular Concrete Manure Tanks. 1983. Midwest Plan Service. TR-9. (2)

« DEQ-Idaho Waste Management Guidelines for Confined Feeding Operations (4)

L and application of animal manure

- Livestock Waste Facilities Handbook. 1985. Midwest Plan Service. (2) Includesinformation
aboutanimal waste characteristics, collection and transportto storage, open lotwaste handling,
land applicationtechniques and waste use. Worksheet helps producers determine manure
application rates for their system.

*Howto Calculate Manure Application Rates in the Pacific Northwest PNW0239 (1)
*DEQ-lIdaho Waste Management Guidelines for Confined Feeding Operations (4)

Publications availablefrom...

* Your county Cooperative Extension System office. There may be charges for publications,
postage, and salestax.

« Your county Cooperative Extension office or the Midwest Plan Service, lowa State
University, Ames, lowa, 50011, (515) 294-4337.

*Yourlocal Natural Resource Conservation Service Office.

« Idaho Department of Health and Welfare-Division of Environmental Quality, 1410 N. Hilton,
Boise, ID 83706



