Appendix Y-VI___Cleaning and Disinfection Operational Guidelines

Summarized from:

National Animal Health Emergency Management System Guidelines

U.S. Department of Agriculture Operational Guidelines


Cleaning and Disinfection (C&D) are procedures used to impede the spread of harmful microorganisms. The correct implementation of C&D is critical to the prevention of the spread of disease and is a cost effective means to lessen the threat of animal diseases. The cleaning of a facility with high pressure hot water and detergent is very effective in removing the heavy accumulation of urine and feces often present in the environment. Disinfection is the reduction in the number of microorganisms below a harmful level. Disinfection is the procedure in which a physical agent or chemical agent is used to destroy the vegetative form of harmful microorganisms. Disinfectants destroy or irreversibly inactivate most harmful organisms. However, not all disinfectants work against all microorganisms and most will not be effective against spores. 


Sterilization refers to the complete elimination of all microorganisms and spores in the environment. Biocides and germicides are chemical agents that kill microorganisms, often through inactivation of the microorganisms’ enzymes through oxidation, hydrolysis, denaturation, or substitution. The suffix –cide refers to a killing action, whereas the suffix –static refers to the prevention or inhibition of growth or multiplication. Sanitizers, consisting of a detergent with a disinfectant, reduce the level of surface microorganism contamination to prevent disease, but do not destroy or eliminate all microorganisms. 


Contaminated premises C&D: C&D should begin as soon as possible to minimize the risk of contaminated vehicles, equipment, and personnel leaving the premises. Cleaning is very important because the presence of inorganic or organic material may prevent the disinfectant from reaching all contaminated surfaces. Applying disinfectant without first cleaning is a waste of time and money. Once all animals and animal products are gone, the premises can be divided into a clean and dirty area as the process of C&D progresses. The clean area should start at the entrance and expand into the premises. A taped line should separate the clean and dirty areas. The animal housing should be the last area to be evaluated and certified clean.

 
Premises Cleaning: This is broken down into four phases: dry cleaning, wet washing, rinsing, drying, and then inspected to ensure it is clean before disinfectant is applied. Dry cleaning begins with the use of a shovel and broom to remove organic material. Scrap wood, wood gates, wooden feed bunks, and other limited value items should be gathered together, appraised and then burned. When the dry cleaning is finished there should be no loose dirt, dust, feed, bedding, manure, hay, straw, or other organic material left. Next, the wet washing should occur with a soap solution or detergent and the scrubbing and scrapping of all surfaces. Hot water in adequate supply is important for this step. The owner should be encouraged to assist and supervise during this step to prevent damage to any equipment. When this step is complete the surfaces will be visibly clean. The rinsing step should thoroughly remove all traces of soap or detergent. No soap or detergent residue can be left behind because it may react in an unfavorable manner with the disinfectant. Drying is done with blowers and fans to remove all moisture, which may harm equipment. Inspection of all surfaces should occur to assure the cleaning process has removed all organic material.


Personnel and Equipment: C&D teams are usually composed of 10 people. The number of personnel needed will vary depending upon the total number of buildings, size and separation of buildings, size of the area, sanitary condition, and the timeframe within which the work is to be completed. Some special equipment needed by these teams is pressure washers, bobcats, and proportioners to dispense soap solution or detergent. The Safety Officer in charge determines PPE. If personnel or equipment are moved to do work anywhere else, they must undergo full C&D and follow all biosecurity principles.


Vehicle C&D: This is divided into four phases: dry cleaning, cleaning and sanitizing, trailer and cab exterior disinfection, and cab cleaning and disinfection. The dry cleaning phase involves the removal of all visible organic material with brushes, shovels, forks, and scrapers. The cleaning and sanitation phase involves the use of detergent cleanser that is applied using a sprayer of pressure washer. Wait at least 10 minutes for the cleanser to penetrate and loosen before rinsing. After rinsing allow the vehicle to drip dry for 5 minutes before disinfecting. Next the disinfectant is applied to the exterior of the vehicle. The disinfectant is rinsed off after given the minimum wet contact time. Finally is the cleaning and disinfection of the interior of the cab. All loose material is removed from the cab and everything is then washed with detergent, wiped clean, and then wiped with rags soaked in disinfectant. After the vehicle is removed, the area the vehicle was cleaned in should be washed with detergent.


Building C&D: The first action is to make sure all carcasses have been disposed of and to ensure no loose animals are in the building. Next is the institution of an insect control plan to reduce fly and beetle movement to adjacent properties. This is a combination of insecticides and other methods such as sprays, foggers, and baits. Rodent control is also necessary in the form of bait stations, trapping, or other methods deemed appropriate. Water systems in the structure should be flushed, sanitized, and drained. All old feed should be removed from the feeding system and the system cleaned. The ventilation system should have all parts individually cleaned prior to disinfection. The floor area should have all removable equipment, litter, and manure removed before C&D. In the dry cleaning phase air blowers and vacuums are used to remove dust, cobwebs, and other materials on ceilings, rafters, and other areas. The floors should be broom cleaned prior to the washing step. In the washing step everything in the structure is washed with high pressure water and detergent. The exterior of the structure should have a perimeter of 10 feet around it that is free of materials and obstructions. All areas of rodent entrance should be sealed at this time. After permitting the building to dry out, all surfaces are sprayed with disinfectant and allowed a minimum wet contact time. 


Downtime: The period of downtime can begin as soon as the premises can be certified as clean and disinfected. The period should be at least three times the longest expected incubation time of the disease in question. This is an absolutely necessary part of the process because disinfection is intended to reduce the number of harmful microorganisms so they are no longer infectious. Since C&D is not always done to perfection, this downtime ensures it is successful.


Fish Farm C&D: Earthen ponds should be dried out or pumped empty and the upper most 4-6 inch layer of sludge must be removed, then treated with calcium oxide. The pond must be kept dry for one month. Concrete tanks should be washed with low pressure water, detergent, and brushing. Disinfectant is then sprayed from the top of the tank to the bottom. After sufficient contact time the tank is rinsed using clean water.


Soaps and Detergents: They dissociate to yield negatively charged ions and have very week disinfectant activity. These agents are most active in an acid pH and are effective against gram-positive organisms but are relatively ineffective against gram-negative organisms. Detergents are disinfecting and cleansing agents that disperse and remove organic materials and dirt from surfaces. Therefore, allowing disinfectant to reach and destroy microorganisms within or below the dirt. Detergents reduce surface tension while increasing the penetrating ability of water. Proper cleaning will remove up to 99% or more of infectious material and render the surface visibly clean. A visibly clean surface is absolutely necessary before disinfection will be effective.

Disinfectant Selection: The ideal disinfectant is one that is broad spectrum, works in any environment, and is non-toxic, non-irritating, non-corrosive, and relatively inexpensive. The disinfectant should be effective against the disease of concern but not be harmful to the environment or the user. Disinfectants should be applied as recommended on the label for the minimum recommended contact time. The choice of the proper disinfectant procedure for use in a cleaned environment depends upon a variety of factors including: characteristics of the suspected microorganism, environmental factors, equipment, and personnel safety concerns. Depending on the particulars of the specific situation, either chemical disinfection, physical disinfection, or a combination of these may be used to disinfect the premises.

Chemical Disinfectants: A variety of chemical disinfectants are available. In the event of a highly contagious disease outbreak, Veterinary Services management will provide specific guidance to field personnel about which disinfectants should be used. The selection of a disinfectant in concentrated form offers the advantages of transporting smaller volumes and less weight of disinfectant. Disinfectants in concentrated solid form are easier to store and ship. Most surfaces to be disinfected consist of fabric or woven material, hard surfaces, or permeable materials. Disinfection is more difficult for permeable surfaces and requires more time.

Physical Disinfection: Heating is the oldest and most widely used method to sterilize and destroy microorganisms. Moist heat is steam under pressure and is more effective than dry heat. Dry heat is the heat from an open flame or baking in an oven. Tyndallization is a method of heating on three consecutive days to kill microorganisms. Pasteurization is the method of heating to a specific temperature for a specific period of time, to kill the microorganisms, and then rapidly cooling. Autoclaving is a method of sterilization that uses superheated steam under high pressure to kill microorganisms. Freezing is not a reliable method of sterilization. Ultraviolet (UV) light produces primarily a surface effect of sterilization and does not penetrate even a thin layer of protein or pigment protecting harmful microorganisms. Ionizing radiation are electromagnetic x-rays and gamma rays that have much higher energy content than UV radiation. This method has been applied to purposes of sterilization pharmacy and medical supplies. Filters and ultra-filters can be used to remove microorganisms from gases and fluids.

