Appendix X-V___Disposal Operational Guidelines

Summarized from:

National Animal Health Emergency Management System Guidelines

U.S. Department of Agriculture Operational Guidelines


The effective disposal of animal carcasses and contaminated materials is a key component of a successful response to an animal disease incident. The overall goal of disposal operations is to eliminate all animal carcasses and contaminated materials in a timely, safe, biosecure, aesthetically acceptable, and environmentally responsible manner. Many factors and concerns must be addressed in the evaluation of disposal sites, the selection of optimal disposal procedures, and the disposal of miscellaneous materials.

Disposal Procedures: Disposal of carcasses and contaminated materials will vary according to individual incident circumstances. In order to minimize the opportunity for the dispersal of disease agents, the animal carcasses should be disposed of within 24 hours of euthanasia. Local, State, and Federal environmental officials must be consulted prior to making a decision as to which disposal method or methods will be used. Common methods are burial, incineration, air- curtain incineration, land filling, rendering, composting, and alkaline hydrolysis.

Burial: The digging of the burial pit should begin as soon as possible after the decision to use it as a method of disposal. This is the most preferred method of disposal. The advice of a soil scientist should be sought early in the planning stage to determine site feasibility. Considerations for burial include:

· The need to obtain permits and the accessibility of the site to heavy equipment.

· The surface area of the site and its distance from areas used by people.

· Soil conditions, the avoidance of rocky soil, and a slope of less than 5 percent.

· Environmental factors such as the distance to sources of water and the drainage of the site.

· The dimensions of the burial pit should generally be 10 feet wide, a minimum of 9 feet deep, and the length depends on the number of animals for disposal. Lime will aid in decomposition.

· The pit is covered with 6 feet of fine, dry soil to hold down carcasses and absorb materials.

· The use of fences around the site to protect it from animals and unauthorized individuals should be maintained for at least one year after disposal.

· After closure, the site must be inspected to detect seepage or other problems. The soil covering also must be replenished periodically during the first year as the soil settles.

Incineration: Should be used only when burial is not possible, because it tends to be difficult and expensive in terms of labor and material. The aim is to accomplish carcass disposal through efficient combustion. Carcasses must be arranged on top of sufficient combustible material and fuel to allow complete burning. Considerations for incineration include:

· Accessibility of heavy equipment to the site and any burning permits that may be required.

· Aesthetics and the prevailing wind direction to prevent smoke from affecting people.

· Authorities should be consulted about air pollution regulations and the need for firebreaks.

· The construction of the fire bed needs to allow 3 feet for each cow sized animal. 

· The fuel requirements are 3 straw bales per animal, 3 heavy untreated timbers per animal, approximately 50 pounds of kindling wood per animal, 500 pounds of coal per animal, and 1 gallon of fuel oil per animal. (approximately for cow sized animals)

· The fire bed is constructed with the straw bales on the ground, next is the wood timbers on top of the straw, then the kindling wood is placed over the timbers. Coal is then evenly spread over the wood. The carcasses are then placed back down on the fire bed. Loose straw is placed between the animals and then fuel oil is poured or sprayed on the carcasses. The length of the fire bed is approximately one yard per cow sized carcass.

· The fire must be tended to while burning; complete burning should take place in about 48 hrs.

· A reference for estimating the equivalent of cattle sized animals is 1 adult cow = 5 adult swine, or 1 adult cow = 5 adult sheep.

Air Curtain Incineration: In this type of incineration the carcasses or materials are burned in a pit or refractory box that is aided by fan-forced air. A manifold directs a curtain of air over the burning pit of refractory box. This curtain of air acts like a lid for the incinerator, the air is then deflected off the far wall of the burning pit and into the fire. This provides excess oxygen to the fire, increasing temperatures and results in more complete combustion. This method is ideal for disposing of a small number of carcasses and material. The advantages are more fuel efficiency, less time for burning, and minimal adverse effects on air quality. The only equipment needed consists of a large-capacity fan, air ducts, a manifold, and, in some cases, a steel refractory box. 

Composting: This is a suitable alternative method of disposal if an appropriate site and the proper materials are available. This method requires good management to be successful. The temperatures reached early in the composting process deactivate most disease agents. Microorganisms break down organic material to stable humus. Nitrogen, carbon, oxygen, and water must be available in the proper ratio for the composting process to be effective. The composting pile must reach a temperature of 130° F or higher for three days to kill disease agents. The entire process requires extensive knowledge of composting. If this method is chosen for disposal, a composting consultant should be hired early in the planning to oversee the entire operation. 

Commercial Land fills: The advantage to this method is the infrastructure already exists and the capacity can be relatively large. The proper landfill must be located and extensive coordination is needed with the landfill management. All biosecurity measures must be followed at the contaminated site, in transporting carcasses, and at the landfill.

Rendering: This is the most economical method of disposal of carcasses. Rendering is the process of turning the useless carcasses into useful products. Only rendering facilities with minimum standards for the elimination of disease agents should be approved for use.  Carcasses contaminated with Bovine Spongiform Encephalopathy (BSE) cannot be rendered.

Alkaline Hydrolysis: Sodium hydroxide or potassium hydroxide is used as an agent that under heat and pressure digests carcass tissues, leaving only liquid and the mineral portion of bone and teeth. The equipment for this method of disposal is very expensive and makes it impractical for use in an animal disease outbreak. This method is currently the preferred method for the disposal of BSE contaminated carcasses. 


On-Site Disposal: In most situations, the fastest method of disposal on premises where animals are dying or being depopulated is that of burial at a single on-premises site. This method is the fastest, most economical, and less likely to cause adverse environmental effects depending on the soil condition and seasonal high water table. In general, a single centrally located disposal site on premises is preferable over multiple sites for the reason of disease containment. Considerations for on-site disposal include:

· Public health or environmental protection laws and the permits and recommendations from local authorities.

· The suitability of potential sites for burial near the site of euthanization and access to the site.

· The number and species of carcasses and the amount and type of other material for disposal.

· Proximity to structures, water reservoirs and wells, the location of underground and overhead utility structures, and the seasonal high water table of the site.

· The intended uses of the site after disposal activities are complete.

· The availability of the necessary equipment for the type of disposal method to be used.

Off-Site Disposal: In cases where on-site disposal methods are deemed infeasible, plans should be made for the safe and efficient transfer of carcasses and materials to another site for disposal. Examples of these situations are on-site constraints of insufficient space, too close to areas of human habitation, unsuitable soil, a high water table, or other weather conditions.

Transporting Contaminated Carcasses and Materials: When transporting contaminated materials from affected locations to off-site locations, special procedures must be followed to prevent the spread of disease agents. These procedures include the following:

· Carcasses must be thoroughly sprayed with disinfectant prior to loading.

· Transported in large-capacity vehicles that are leak proof or made to be leak proof.

· The truck box is lined with thick plastic sheeting that is large enough to cover the load.

· The bottom must have a layer of sawdust, hay, straw, or wood shavings that is 1ft. thick.

· Enough space must be left for the expansion of carcasses depending on the temperature and distance to be traveled.

· Once loaded the carcasses are again sprayed with disinfectant and the plastic sheet is used to cover the load.

· The top of the plastic is sprayed with disinfectant, and covered with a heavy tarp that is secured on all sides. 

· Speed must be kept to a minimum and all biosecurity measures followed at the loading site and the disposal location. 

· One or more government representatives must accompany the transport vehicles. Each vehicle must have the appropriate materials with it in case of a spill.

Temporary Storage: Prompt carcass disposal after euthanization may be impossible for a variety of reasons. In such situations, carcasses and other items awaiting disposal should be secured to prevent the potential disease spread. One option is piling carcasses in a closed building and ensuring it is secure. Another option is piling the carcasses outdoors, spraying them with disinfectant, and thoroughly covering them with heavy tarps. A security guard must guard these sites at all times.


Disposal of Miscellaneous Materials: The pH of milk must be lower to less than 3 or increased to more than 11 to deactivate disease agents. Then it can be disposed of in a pit and allowed to evaporate or soak into the soil. Dairy wastewater pH must be lower to less than 3; this can be accomplished by adding sufficient citric acid to it. Then it can be discharged into the sewer system. Acceptable methods to dispose of feed, grain, hay, straw, silage, and manure are burning or burying of these materials.

