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1. Abbreviations and Definitions  

APHIS Animal and Plant Health Inspection Service 

BPS Biosecurity Performance Standards 

CAHFS Center for Animal Health and Food Safety (University of Minnesota) 

CDC Centers for Disease Control and Prevention 

CEAH Center for Epidemiology and Animal Health, USDA:APHIS:VS  

C&D Cleaning and Disinfection 

CFR Code of Federal Regulations 

CIP Clean In Place 

COP Clean Out of Place 

DEFRA Department of Environment, Food, and Rural Affairs (United Kingdom) 

EPA U.S. Environmental Protection Agency 

FAD Foreign Animal Disease  

FDA U.S. Food and Drug Administration 

FMD Foot-and-Mouth Disease 

FMDv Foot-and-Mouth Disease Virus 

IMT Incident Management Team 

LOS Line of Separation 

NAHEMS National Animal Health Emergency Management System 

OIE World Organisation for Animal Health, Office International des Epizooties 

PPE Personal Protective Equipment 

PMO Pasteurized Milk Ordinance 

PRRSV Porcine Reproductive and Respiratory Syndrome Virus 

RA Risk Assessment 

RAWG Risk Assessment Working Group 

SCM Site Conceptual Model 

SMS Secure Milk Supply  

SOP Standard Operating Procedure 

UK United Kingdom 

U.S. United States 

USDA United States Department of Agriculture  

VS Veterinary Services, USDA:APHIS 
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Acid Rinse  Part of the equipment cleaning process for stainless steel and rubber parts; 

removes fat, protein, and minerals and reduces bacteria.  

Acute When used in reference to a disease, describes a quick onset of clinical signs; 

usually defined as within the last 24 hours. 

Alleyway A walking area for cattle from a barn to a milking parlor or between pens. 

Bioaerosols Viable and nonviable biological particles, such as bacteria, viruses, fungal spores, 

pollen grains, and their fragments and by-products (e.g., endotoxins and 

mycotoxins) that are suspended in the air. The generation of bioaerosols from 

water sources occurs during bubble bursting or splash and wave action.  

Biosecurity A broad range of management practices used on a dairy farm to prevent 

transmission of pathogens from other sources by feed, cattle, people, or other 

animals. 

Bulk Tank A refrigerated, stainless steel vessel in which milk is cooled to 2 to 4°C (35 to 

39°F) and stored until collected by a bulk tank milk-tank truck for shipping to the 

milk plant. 

BPS Document 

Biosecurity Performance Standards (BPS) provide guidelines for dairy producers, 

milk haulers, and dairy processing plants to implement in support of rapid 

permitting for raw milk movement in the event of an FMD outbreak in the U.S. 

Compliance with these performance guidelines is intended to reduce the chance of 

spreading FMD and increase the chance of timely permitting of raw milk from 

dairy premises not known to be infected to processing.  

Clean In Place (CIP)  

A procedure that allows for the cleaning and sanitizing of equipment without 

dismantling—generally by means of an automated system. The FDA Grade A 

PMO requires CIP of milk tankers once every 24-hour period when in use.  

Clean Tanker 

A milk tanker with no visible contamination evident on the external surfaces and 

the internal cab is free of debris and contaminated materials. 

Control Area 

Immediately after an FAD detection, a regulatory Control Area – comprised of an 

Infected Zone and Buffer Zone will be designated.  

Controlled Access Point 

 Designated area(s) on a dairy premises where vehicles, people, equipment or 

supplies cross the LOS. Movement through the controlled access point in either 

direction requires instituting appropriate biosecurity measures. Movement of 

vehicles, equipment, and supplies across the LOS requires an operational C&D 
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station at the controlled access point. Movement of people through the controlled 

access point(s) requires specific personal protective gear.  

Direct Load The practice of pumping milk already cooled to less than 4.4°C (40°F) from the 

milking parlor directly into a movable bulk milk tanker parked at the dairy 

premises. The milk tanker hauler/driver picks up the full milk tanker and takes it 

directly to the dairy processing plant. An empty milk tanker is exchanged for the 

filled tanker at the time of milk pickup to collect and store the next load of milk. 

Environmental Media 

 Mixture of FMD contaminated manure with urine, salivary secretions, and milk 

that is mixed with soils from daily farm activities.  

Fomite An inanimate object, such as boots, clothing, etc., that—when contaminated with 

a viable disease agent—can serve as a source of infection for a susceptible host. 

Incubation Period  

The time interval between exposure to an infective dose of a viable disease agent 

and the development of clinical signs of disease. The OIE standard incubation 

period for FMD is 14 days. 

Inlet/Outlet Valve 

The port on the back of a tanker that allows milk to flow either into or out of the 

tanker during loading or unloading, respectively. This valve is referred to as the 

inlet valve throughout this report. 

Index Premises 

First premises known to have a case of an FAD during the outbreak under 

investigation.  

Infected Premises 

Premises where a presumptive or confirmed FAD positive case exists based on 

laboratory results, compatible clinical signs, case definition, and/or international 

standards. 

Line of Separation (LOS) 

The LOS is a clearly identified boundary around or within a dairy premises to 

separate off farm traffic from on farm movements of vehicles, people and 

animals. The purpose of the LOS is to prevent movement of FMDv onto or from a 

premises. Crossing the LOS through a controlled access point requires following 

appropriate biosecurity measures.  

Manure Slurry  

Mixture of organic material that is assumed to consist primarily of manure, but 

could also contain virus from other animal excretions, such as urine or saliva. 
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Milk Hauler/Sampler 

 Any person who: collects official milk samples; transports raw milk from a farm 

and/or raw milk products to or from a dairy processing plant, receiving station, or 

transfer station; and possesses a permit from any state to sample such products.  

Milk House  The area on a dairy premises where the bulk milk tank and equipment are located. 

An enclosed facility, separate from the milking barn or parlor, in which milk is 

cooled or stored and in which equipment and utensils are cleaned, sanitized, and 

stored. 

Milking Parlor 

 The area in or attached to a barn on a modern dairy farm maintained exclusively 

for the milking of cows. 

Milk Leakage 

 A loss of milk from the tanker via an unusual event or equipment failure which 

results in milk being deposited onto areas outside of the tanker. This could occur 

due to worn tanker equipment (valves and fittings, etc.) or accidental losses from 

the tanker lid (dome lid) assembly.  

Milk Spillage 

 A loss of milk from tanker equipment during normal loading and unloading 

activities while on a farm or at a processing plant. If proper procedures are 

followed, the spillage of milk during loading activities on a farm should only 

contain milk from that farm (the source farm). 

Milk Tanker (also referred to as a milk truck) 

 The transport vehicle used to move milk from a dairy premises over the road to 

processing. 

Pasteurized Milk Ordinance (PMO) 

U.S. Department of Health and Human Services, Public Health Service, and FDA 

ordinance to regulate the production, transportation, processing, handling, 

sampling examination, labeling, and sale of Grade “A” milk and milk products. It 

also includes guidance for the inspection of dairy farms, milk plants, receiving 

stations, transfer stations, milk-tank truck cleaning facilities, milk-tank trucks, and 

bulk milk hauler/samplers. 

Plaque-Forming Unit (PFU) 

 Term used in virology studies to measure the quantity of virus particles present in 

a sample based on the number of plaques formed per-unit-volume. In a cell 

culture system, the cytopathic effect can be used to quantify infectious virus 

particles by the plaque-forming assay.  
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Personal Protective Equipment (PPE)  

Special clothing and equipment designed to act as a barrier between an individual 

and a hazard; in this case, the hazard is a highly contagious pathogen (FMD). PPE 

in the event of an FMD outbreak serves to prevent the spread of the disease agent 

between animals and locations. For purposes of this report, appropriate PPE is 

considered protective boot covers, clothing, and gloves. See Appendix A for 

further information.  

Premises A geographically and epidemiologically defined location, such as a ranch, farm, 

plant, or other establishment.  

Processing Plant 

 Any place, premises, or establishment where milk or milk products are collected, 

handled, processed, stored, pasteurized, ultra-pasteurized, aseptically processed, 

condensed, dried, packaged, or prepared for distribution. The PMO refers to the 

dairy processing plant as a milk plant. For consistency with the BPS document, 

this report uses the term processing plant.   

Pumper Truck 

 A truck that carries its own pump and transfer hose to load milk. 

Receiving Station 

Any place, premises, or establishment where raw milk is received, collected, 

handled, stored, or cooled and prepared for further shipment. 

Runovent® A plastic corkscrew-shaped air filter that pierces the inner lid of the hatch system 

on the top of a tanker. It allows breathing (air equalization) and prevents spillage 

during road transport.  

Sanitization  Application of any effective method or substance to properly cleaned surfaces for 

the destruction of pathogens, and other microorganisms, within practical 

limitations.  

Standard Operating Procedure (SOP) 

Established or prescribed methods to be followed routinely for the performance of 

designated operations in a designated situation. 

Tanker lid assembly (also referred to as the dome lid assembly) 

Hatch system on the top of the tanker, which includes the dome lid cover, inner 

lid (manhole cover), and dog leg latches that hold the dome lid and inner lid in a 

closed position.  

TCID50 Tissue infective dose 50; the amount of a pathogen needed to produce 

pathological change in 50 percent of cell cultures inoculated—expressed as 

TCID50/ml. 
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Transfer Hose 

Milk hose used to transfer milk into the tanker from a farm bulk tank or other bulk 

milk source. Some farms have dedicated transfer hoses that remain on farm and 

are cleaned and sanitized with their milking equipment; other farms rely on the 

transfer hose that travels with the milk tanker and is cleaned and sanitized at the 

plant or truck wash facility.  

Vehicle Boundary Line   

The vehicle cab door should be considered a boundary in order to maintain the 

truck cab as a clean, non-contaminated zone. If the hauler or driver exits the cab, 

appropriate PPE needs to be donned and doffed at the vehicle door to prevent 

contamination of clothing, boots, hands and the truck cab.   

Zoonosis  A disease caused by an infectious agent that can be transmitted between (or 

shared by) animals and humans. 
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2.  Executive Summary  

In the event of a foot-and-mouth disease outbreak in the United States (U.S.) livestock industry, 

local, state, and federal authorities will implement a foreign animal disease (FAD) emergency 

response.  

The response will consist of quarantines, movement controls and continuity of business 

(managed movement) which all have the ultimate goal to prevent transmission of the 

FAD to non-infected premises. Quarantines and movement controls are applied to 

premises in the regulatory Control Area to ensure infected animals, fomites and products 

do not leave premises. COB is intended to manage movement for the non-infected 

premises (At-Risk and Monitored Premises) in the Control Area. Managed movement 

involves the development and implementation of science and risk-based systems and 

protocols to help agriculture and food industries maintain essential business functions or 

return to business during an FAD response while the risk of disease spread is effectively 

managed (USDA, 2013).  

“Proactive risk assessments are one component of the COB process and are used to develop the 

requirements for movement of commodities outside of a regulatory Control Area. These 

requirements can include biosecurity measures, C&D procedures and surveillance sampling prior 

to movement” (USDA, 2013). Performing the risk assessments prior to an FMD outbreak can 

enhance emergency response and facilitate timely movement permitting decisions during an 

outbreak. This report, the RA-BPS Analysis, evaluated the biosecurity performance standards 

developed for dairy premises, milk hauler, and processing plant during an FMD outbreak. This 

document assessed the risk that the transport of raw milk into, within, and outside of a Control 

Area to processing during an FMD outbreak will result in disease spread to susceptible premises 

when mitigations are in place following the BPS guidance. Based on this analysis, the BPS were 

revised and additional BPS were developed to address all identified risk pathways. The July 

2015 BPS guidelines contain the revised risk-based outbreak measures based on the RA-BPS 

Analysis and risk assessment working group (RAWG) input.    

This risk assessment is a joint effort between the Secure Milk Supply (SMS) industry working 

groups, University of Minnesota’s Center for Animal Health and Food Safety (CAHFS), and 

United States Department of Agriculture (USDA) Animal and Plant Health Inspection Service 

(APHIS) Veterinary Services (VS) Center for Epidemiology and Animal Health (CEAH) to 

support permits for the movement of raw milk to processing during an FMD outbreak in the U.S. 

This assessment is applicable to dairy production sites producing Grade “A” milk following the 

U.S. Food and Drug Administration (FDA) Pasteurized Milk Ordinance (PMO)(FDA, 2009), 

applicable state regulations, and the proposed SMS Biosecurity Performance Standards (BPS) in 

the event of an FMD outbreak. The BPS evaluated within this report were developed and agreed 

upon by the dairy industry, state and federal animal health officials, and academic partners with 

the goal of preventing FMDv spread during milk movement in an outbreak. The BPS guidelines 
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establish overarching goals for preventing disease spread, but require states and regions to 

develop their own specific protocols or procedures based on their local regulations, available 

resources, climate, capabilities and scope of the outbreak. Prior to this document, a “Risk 

Assessment for the Transmission of Foot-and-Mouth Disease via the Transport of Raw Milk 

Into, Within, and Outside of a Control Area during an FMD Outbreak” (May 2013) was 

conducted and is hereafter referred to as the Baseline RA. The Baseline RA identified the 

pathways that could result in further spread of the FMDv from an infected but undetected dairy 

premises through the transport of raw milk to processing using current industry practices without 

additional mitigations in place. It is assumed that if sufficient concentrations of virus can be 

transported from an infected but undetected farm and gain entry onto other premises with 

susceptible species, there will be a high likelihood of exposure and infection of those animals. 

The baseline RA indicated that the movement of raw milk to processing during an FMD 

outbreak has a moderate to high likelihood of resulting in transport of virus to susceptible farms 

and exposure of susceptible livestock through infectious raw milk and contaminated 

environmental media (mud, manure, and soils containing virus) on the hauler, tanker, and 

associated equipment.   

The RA-BPS report evaluated the BPS assuming that an integrated, collective approach is used 

to ensure that all potential means for viral transport are addressed and mitigated. The risk 

evaluation employed: a review of the scientific literature; historical outbreak information; current 

industry practices; input from the RAWG and other industry stakeholders; solicitation of expert 

opinion from the dairy industry, FMD researchers, and other scientific disciplines; and 

observations by the risk analysts. All of these sources of information were used to evaluate and 

determine the reduction in risk for each pathway with implementation of the applicable BPS. 

The RA-BPS Analysis will ultimately provide the framework necessary for decision makers to:  

 Quickly assess the effectiveness of current preventive measures and outbreak-specific 

risk mitigation measures as they pertain specifically to the movement of raw milk. 

 Implement a permit system to allow premises not known to be infected with FMDv to 

move raw milk into, within, and out of the Control Area during an outbreak. 

Seven risk pathways were evaluated to address the likelihood that movement of raw milk to 

processing will result in FMDv introduction to a susceptible farm. Condensed versions of the 

likelihood statements are used in the table below. This table highlights the change in risk for 

each pathway under current industry standards (no additional mitigations in place) and with 

application of BPS (additional mitigations in place). It is important to understand that the risk 

evaluation for each pathway is based on implementing the BPS in an integrated or collective 

approach, meaning that all applicable BPS must be applied together to decrease the risk of 

disease spread. The BPS should not be considered a “menu” in which one can pick and choose 

selections independently as this approach may not result in a reduction in risk.    
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Table 1 Risk Results of Pathway Analysis for Baseline RA and RA-BPS Analysis 
 

Pathway Number and Description 

(Contaminant sources include infectious 

spilled milk and contaminated environmental 

media) 

 

Risk Range: 

results without 

additional 

mitigations in 

place 

(Baseline RA) 

 

Risk Range: results 

with BPS integrated 

approach (all milk 

collection options 

combined) 

(RA-BPS Analysis) 

1 

Likelihood that contamination of the hauler 

and tanker cab will result in FMDv 

introduction onto a susceptible farm 

Moderate to High Negligible to Moderate 

2 

Likelihood that external contamination of 

the tanker will result in FMDv introduction 

onto a susceptible farm 

Moderate to High Very Low to Moderate 

3 

Likelihood that milk containing FMDv 

emanating from a milk tanker via 

aerosolization will result in FMDv 

introduction onto a susceptible farm 

Very Low to Low Negligible to Low 

4 

Likelihood that FMDv present in milk 

residues left within tankers that have been 

unloaded and undergone CIP will result in 

FMDv contamination of a processing plant or 

introduction onto a susceptible farm 

Negligible Negligible 

5 

Likelihood that FMDv present in milk 

residues left within tankers that have been 

unloaded but have not undergone CIP will 

result in FMDv contamination of a 

processing plant or introduction onto a 

susceptible farm 

Low Negligible to Low 

6 

Likelihood that contamination of the 

transfer hose and storage compartment 

will result in FMDv introduction onto a 

susceptible farm 

Moderate to High Negligible to Low 

7 

Likelihood that cross contamination of 

another vehicle, person, or equipment at the 

processing plant or during transport and stops 

will result in FMDv introduction onto a 

susceptible farm 

Moderate to High Very Low to Low 

8 

Likelihood of introduction of FMDv onto a 

susceptible farm through contaminated milk 

and environmental media via the transport 

of raw milk 

Moderate to High Negligible to Moderate 
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This document is an evolving, product-specific risk assessment that will be reviewed and 

updated as necessary before and during an FMD outbreak to incorporate the latest scientific 

information and preventive measures. If the Incident Command System (ICS) is activated in 

response to an FMD outbreak, APHIS (and Incident Command Staff) and State Animal Health 

Authorities will review this risk assessment with respect to the situation in order to assess 

industry requests for movement of raw milk to processing.   

 

 

  

Overall Finding and Conclusion   

The risk of FMDv contamination of a susceptible farm by contaminated milk and 

environmental media through the transport of raw milk into, within, and outside of a 

Control Area to processing is negligible to moderate provided the PMO guidance, state 

regulations, and the proposed BPS are strictly followed.  
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3. Introduction 

“The three key response goals in a foreign animal disease (FAD) outbreak are to: (1) detect, 

control, and contain the FAD in animals as quickly as possible; (2) eradicate the FAD using 

strategies that seek to stabilize animal agriculture, the food supply, the economy, and protect 

public health; and (3) provide science- and risk-based approaches and systems to facilitate 

continuity of business for non-infected animals and non-contaminated animal products. 

Achieving these three goals will allow individual livestock facilities, States, Tribes, regions, and 

industries to resume normal production as quickly as possible. They will also allow the United 

States to regain FAD-free status.”(USDA, 2013). 

 

Prior to an outbreak, continuity of business planning requires the active collaboration, 

communication, and coordination of public officials, private industry, and academia/extension 

experts. These groups work together to develop the processes by which non-infected premises 

can move non-infected animals and non-contaminated animal products. The proactive risk 

assessments are used to develop the guidance for movement of commodities out of a regulatory 

Control Area. With the backing of regulators, the support of industry, and the expertise of 

academia, the development of continuity of business plans is a critical activity in effective FMD 

preparedness and response (USDA, 2013). 

 

The proactive risk assessment described in this report (Risk Assessment for the Transmission of 

Foot-and-Mouth Disease [FMD] via the Transport of Raw Milk Into, Within, and Outside of a 

Control Area during an Outbreak with Implementation of the Biosecurity Performance 

Standards; RA-BPS Analysis) was conducted to assess the risk of FMD spread from a dairy 

cattle farm premises to susceptible animals on other premises through the movement of raw milk 

to processing. In the event of an FMD outbreak in the United States (U.S.), dairy industry (or any 

U.S. livestock industry), local, state, and federal authorities will implement an FAD emergency 

response consisting of a control and eradication strategy that may utilize vaccination, 

depopulation, quarantine, and movement control measures to prevent further spread of FMDv. 

The overall goal of the RA is to evaluate risk proactively (before an outbreak occurs) to facilitate 

timely emergency response planning, inform movement permitting decisions, and promote 

business continuity for movement of animal products from farms and premises within a Control 

Area that are not known to be infected.   

Prior to this proactive RA-BPS Analysis, a baseline RA was conducted that evaluated risks 

associated with the transport of raw milk to processing using current industry practices without 

outbreak specific mitigations in place. The baseline RA indicated that the movement of raw milk 

to processing during an FMD outbreak has a moderate to high likelihood of resulting in transport 

of virus in contaminated milk and environmental media from infected but undetected farms to 

susceptible farms. These activities may result in entry of virus onto uninfected premises. Dairy 

farm activities and weather events may move contaminated materials and virus into animal areas, 

which can result in exposure and subsequent infection of susceptible livestock. For this report, 

the results of the above described risk assessment will be referred to as the Baseline RA.   
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While the Baseline RA was in progress, biosecurity performance standards (BPS) for dairy milk 

processing plants, dairy premises, and milk haulers were developed as part of the Secure Milk 

Supply (SMS) initiative through public-private-academic partnership working groups. The BPS 

documents contain proposed performance standards or guidelines for movement of raw milk 

from dairy premises located within an FMD Control Area that have no evidence of infection to 

processing. The BPS process focused on development of performance standards with the intent 

that specific details on how to meet the performance standards will be developed at a state, 

regional, or premises level. As of July 2015, the three BPS documents were updated and 

compiled into one document and reflect the findings of the RA-BPS Analysis. 

The RA-BPS Analysis evaluates the effectiveness of the BPS to address and mitigate the risk 

pathways identified in the Baseline RA. The role of this analysis was to: evaluate the level of risk 

with implementation of the BPS; to determine the impact of the proposed mitigations on the 

pathways; to identify potential data and information gaps; and to provide additional information 

for consideration in revisions or development of additional standards. In cases where risk areas 

were not completely addressed by the original BPS, additions and revisions to the BPS were 

proposed. These revisions were based on expert opinion, literature review, informed professional 

judgment, and extensive discussion by the Risk Assessment Working Group (RAWG). 

The RAWG was formed to provide industry input and regulatory perspective on the issues that 

arose during the RA-BPS Analysis. The RAWG was composed of members from dairy 

transportation companies, processors, marketing coops and dairy policy organizations, federal 

and state regulatory agencies, and academic institutions. The RAWG provided expert opinion 

input; clarification and discussion on the pathways and industry practices; and practicality and 

feasibility of implementation of specific BPS guidance. The input from the RAWG—in addition 

to the information gleaned from the literature review, expert opinion, historical outbreaks, and 

informed professional judgment by the risk assessors—was factored into the final determination 

of risk for each RA-BPS Analysis pathway.  

3.1 Scope 

This section describes the scope of the assessment with respect to the types of movements 

addressed and the premises covered.  

Premises Covered  

This RA is applicable to dairy premises that produce Grade “A” milk, which is collected and 

moved to processing by licensed milk haulers and tankers via single load, direct load, and multi-

farm pickups. This RA addresses the movements of raw milk tankers to processing plants into, 

within, and outside of the Control Area during an FMD outbreak. It does not address collection 

and transport of milk by other means, such as milk cans or on farm sale of raw milk to private 

individuals. This RA is applicable to dairy premises that meet the following criteria: 
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 Follow the Pasteurized Milk Ordinance (PMO) regulations for production, collection, 

transport, and unloading of raw milk, in addition to state specific regulations. 

 Will implement the BPS guidelines for the dairy premises, hauler, and processing plant in 

the collection, transport, and unloading of raw milk during an FMD outbreak.   

3.2 Significant Assumptions Used in the RA  

This assessment is proactive in nature and cannot address the specific circumstances surrounding 

an outbreak in detail. Therefore, we make a number of assumptions to establish context and 

applicability. These assumptions are: 

 An FMD outbreak has been detected and USDA Animal and Plant Health Inspection 

Service (APHIS) is implementing the FMD Response Plan (Red Book). The APHIS 

FMD Response Plan is intended to complement regional, state, and industry plans.   

 Dairy farms may have undetected FMD infection in their herds. If there was absolute 

certainty that FMD infection was absent, there would be no risk. On the contrary, if FMD 

infection has been detected on the premises, it is assumed that the Incident Management 

Team would cease movement of dairy commodities and materials from that premises and 

the cattle would be depopulated.  

 All applicable preventive measures from the BPS are followed. The assessment does not 

evaluate the risk that the preventive measures in the BPS documents are incorrectly 

implemented either intentionally or unintentionally. 

 Active observational surveillance of the dairy herd is being employed on the farm to aid 

early detection of disease. 

Assumptions and Definitions Based on RAWG Discussions:  

 Contamination refers to contact with milk, manure, urine, and environmental media 

containing FMDv. Viral contamination refers only to the presence of the unintended or 

undesired agent, and gives no indication of the magnitude of the hazard.  

 Once virus has been introduced onto a susceptible farm, the routes by which virus is 

transported in the environment and comes into contact with susceptible livestock is not 

specifically known.   

 If virus enters the farm premises, it is assumed that susceptible animals will be exposed to 

virus and become infected.   

 Any contact with infectious materials (milk or environmental media) is considered a risk 

because the FMDv infectious dose for cattle is low and the virus is environmentally 

persistent. 

 A pathway has to be complete from the FMD-contaminated source to entry and 

deposition of contaminated media onto susceptible premises. If the pathway is not 

complete, the risk is negligible for transfer of virus, and therefore not a concern.  
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 Farms will have different levels of risk, depending on their ability to implement the BPS, 

their proximity to other infected herds, and weather factors such as rain, sleet, and snow.    

3.3 Methodology 

This risk assessment follows the general framework that is presented in the OIE Handbook on 

Import Risk Analysis for Animals and Animal Products (OIE, 2010). The OIE document is 

intended for import risk analysis and prevention of entry of biological agents through live 

animals, animal products, and commodity movements into a country. In the proactive RA work, 

the disease has already entered the United States, a Control Area has been established, and the 

analysis focuses on prevention of disease spread while supporting business continuity. 

Additional risk guidance documents reviewed for this analysis include: Microbial Risk 

Assessment Guideline Pathogenic Microorganisms with Focus on Food and Water Risk 

(USDA/FSIS, July 2012) and EPA Risk Assessment Guidance for Superfund (RAGS) Part A 

(EPA, 2010).  

The Baseline RA and the RA-BPS Analysis do not use the specific “entry and exposure” format 

of the OIE document. Applying the OIE approach creates potential confusion as certain milk 

tanker activities can be classified as both an entry and exposure/release routes for virus transport 

within an individual activity. In the baseline RA and this RA-BPS Analysis, the evaluation 

identifies and analyzed risks through the development of a site conceptual model and analysis of 

these pathways. This approach is optimal for analyzing and developing mitigation measures.  

An exposure pathway (route of transmission) model describes the routes for physical movement 

of FMDv from a source (infectious livestock) to an endpoint (susceptible premises) that can 

result in FMDv exposure to livestock. Exposure pathways are often complex and can include 

multiple steps and mechanisms for viral exposure, transport, deposition, and release onto a 

susceptible premises. The conceptual model creates a comprehensive overview of processes that 

can result in transport of virus-contaminated materials (milk and environmental media) from an 

infected but undetected farm to a susceptible farm. The pathways are analyzed individually to 

determine the specific risk areas. Focused mitigation measures can then be developed to address 

the risk areas. Figure 1 in Chapter 4 presents the site conceptual model for the transport of raw 

milk. Chapters 6-13 present the individual pathway analysis.  

Early in the RA development, after discussions with Center for Epidemiology and Animal Health 

(CEAH) personnel and UMN risk staff, it was determined that the site conceptual model and a 

pathway analysis for milk collection and movement was the best approach to evaluate the risks 

associated with the transport of raw milk. This approach is consistent with the EPA guidance 

(2010) and Microbial Risk Assessment document (USDA/FSIS, 2012). 

The assessment is divided into background and analysis sections as follows:  

Introduction 
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Chapter 4 ―Baseline RA Pathway, Results, and Background Information 

Chapter 5― Background Information on the Line of Separation and Controlled Access Points 

Concepts 

Chapters 6 through 13: Risk Assessment-Biosecurity Performance Standards Analysis  

The pathways that were common for both contaminated milk and environmental media in the 

Baseline RA were combined together into single pathways for the RA-PBS Analysis. It is 

expected that both contaminant sources (milk and environmental media) will contribute to 

exposure of the tanker or hauler during milk pickup and transport activities. The combined 

pathways were used to evaluate the applicable BPS guidance and current industry practices. The 

risk evaluation is based on information from scientific literature, expert opinion, RAWG input, 

and informed professional judgment of the risk assessors. These information sources were used 

to determine the reduction in risk for each pathway with implementation of the BPS. The 

pathways are listed below.  

Each pathway chapter begins with summary information, which includes the risk factors, current 

preventative measures, a condensed version of the applicable BPS measures, and a general 

conclusion. The detailed risk analysis begins following this summary section. Excerpts of the 

main BPS that are applicable to each pathway are presented in the “Outbreak Specific BPS 

Measures” section. The chapters are as follows:  

Chapter 6 ― Pathway 1: Likelihood that Contamination of the Hauler and the Tanker Cab by 

Spilled Milk and Environmental Media will Result in FMDv Introduction onto a Susceptible 

Farm  

Chapter 7 ― Pathway 2: Likelihood that External Contamination of the Tanker by Spilled Milk 

and Environmental Media will result in FMDv Introduction onto a Susceptible Farm   

Chapter 8 ― Pathway 3: Likelihood that Milk Containing FMDv Emanating from a Milk Tanker 

via Aerosolization will Result in FMDv Introduction onto a Susceptible Farm  

Chapter 9 ― Pathway 4: Likelihood that FMDv Present in Milk Residues Left Within Tankers 

that have been Unloaded and Undergone CIP will Result in FMDv Contamination of a 

Processing Plant and Introduction onto a Susceptible Farm  

Chapter 10 ― Pathway 5: Likelihood that FMDv Present in Milk Residues Left Within Tankers 

that have been Unloaded but have not Undergone CIP will Result in FMDv Contamination of a 

Processing Plant and Introduction onto a Susceptible Farm  

Chapter 11 ― Pathway 6: Likelihood that Contamination of the Transfer Hose and Storage 

Compartment by Spilled Milk and Environmental Media will Result in FMDv Introduction onto 

a Susceptible Farm  
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Chapter 12 ― Pathway 7: Likelihood that Cross Contamination of Another Vehicle, Person or 

Equipment at the Processing Plant or During Transport and Stops will Result in FMDv 

Introduction onto a Susceptible Farm 

Chapter 13 ― Risk Conclusions: Likelihood of Introduction of FMDv onto a Susceptible Farm 

through Contaminated Milk and Environmental Media via the Transport of Raw Milk 

Chapter 14 ― Acknowledgements  

Chapter 15 ― References 

Appendices:  

Appendix 1: PMO Appendix B: Milk Sampling, Hauling, and Transportation Guidance 

Appendix 2: Background Information on Fomites and Personal Protective Equipment (PPE) 

Appendix 3: The Potential for Bioaerosol Generation from High Pressure Washing Activities  

Risk Ranking Scale 

The risk ranking scale used to qualitatively rank the likelihood (risk) associated with each 

pathway and the overall risk of FMDv transport and exposure to livestock on a susceptible 

premises is presented in Table 2.  

Table 2 Qualitative Risk Ranking Scale to Estimate Level of Risk 

Category  Descriptor  

Extremely High  The event is almost certain to occur  

High  There is more than an even chance that the event will occur  

Moderate  The event is unlikely but may occur  

Low It is very unlikely that the event will occur  

Very Low It is highly unlikely that the event will occur, but it is not negligible 

Negligible  The likelihood that the event will occur is insignificant, not worth considering 

 

In the Baseline RA and this RA-BPS Analysis, the uncertainty estimate is not ranked separately 

from the likelihood or risk estimate. The likelihood and uncertainty estimate is presented 

together as a range in the qualitative scale for the following reasons: 

 Quantitatively, the probability of an adverse event occurring is expressed as a fraction 

between 0 and 1. With perfect information, the risk can be placed into one of the categories 

in a qualitative ranking scale (negligible, low, medium, high). However, with imperfect 

information and high uncertainty, the risk cannot be determined to be in a single category. In 

this case, the analyst may be able to ascertain that the risk is within a range of categories, for 

example negligible to low.  

 In communication with decision makers, having two scales (one for risk and one for 

uncertainty) creates confusion in the decision process. For example, if you have negligible 
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risk with high uncertainty, it is difficult to make a decision on whether the risk is acceptable 

or not. The use of a range for the risk (negligible to low), which takes into account 

uncertainty, allows the decision maker to understand what could be the higher bounds of the 

risk estimate.  
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4. Baseline RA Pathway Background 

The Baseline RA pathways analysis addressed how FMDv contaminated materials (raw milk and 

environmental media) could contaminate the hauler, tanker, and equipment on an infected but 

undetected farm; leave the farm through the transport of raw milk; and result in entry and 

deposition of FMDv contaminated materials on a susceptible farm. The pathways address both 

direct and indirect routes for contamination of a susceptible farm under current industry 

practices. The pathways evaluated current industry practices without additional mitigations in 

place.  

Direct contamination of a farm refers to the scenario where the tanker/hauler travels from an 

infected but undetected farm and directly deposits infectious materials onto a susceptible farm. 

This scenario includes direct movement between the infected and susceptible farms, multi-farm 

pickup routes, and contaminated tankers that unload milk at the processing plant and 

immediately return to other dairy premises to pickup more milk. These tankers have not 

undergone external washing and/or CIP procedures prior to traveling to the next farm for milk 

pickup. Indirect contamination indicates that an intermediate step occurs in the transfer of virus 

from the tanker/hauler to another person, vehicle, or area during travel or at a stop. It includes 

accidental loss of milk and environmental media from the tanker during transport that result in 

cross contamination of a person, vehicle, or area during a stop or at the processing plant. This 

newly contaminated source then transports the contaminated materials to a susceptible farm.  

In the Baseline RA, FMDv contaminated milk and environmental media (manure, mud, and soils 

mixed with cattle secretions containing FMDv) were evaluated independently as the two main 

sources of virus to be transported from an infected but undetected farm through the transport of 

raw milk. The results of the Baseline RA pathways are listed below and include the likelihood 

(risk) estimate for each pathway.   

4.1 Baseline RA Contaminated Milk Pathway Results 

 The likelihood that bioaerosols emanating from a tanker and spreading infectious virus 

through milk collection and transport activities is estimated as very low to low. 

 The likelihood that contamination of the hauler and truck cab by contaminated spilled 

milk at an infected but undetected farm is estimated as moderate to high. 

 The likelihood that external contamination of the tanker surfaces (includes storage 

compartment and transfer hose) through milk spillage on an infected but undetected farm 

is estimated as moderate to high.  

 The likelihood that virus present in residual milk left within tankers that do not undergo 

the CIP process will result in release of virus on an uninfected farm is estimated as low 

for the internal tank surfaces of the milk tanker. The likelihood estimate is moderate to 
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high for potential milk left in storage compartments or the transfer hose, which are not 

cleaned.  

 The likelihood that virus present in residual milk left in tankers that have undergone the 

CIP process will result in contamination of an uninfected farm is negligible. This risk 

estimate includes the internal tank cleaning, as well as cleaning of storage compartments, 

the transfer hose, and the pump.  

 The likelihood of direct release of infectious milk via spillage from the transfer hose on a 

susceptible farm is estimated to be moderate to high.  

 The likelihood of direct release of contaminated milk from external tanker surfaces 

(includes the storage compartments and external surfaces of the transfer hose) and the 

hauler’s clothing and boots onto areas of a susceptible farm is estimated to be moderate 

to high.  

 The likelihood of release of contaminated milk―through accidental losses—from the 

tanker or hauler resulting in cross contamination of a person, vehicle, or farm from travel 

on common roadways or other stop(s) is estimated to be very low to low. 

4.2 Contaminated Environmental Media Pathway  

 The likelihood of the hauler and tanker cab being contaminated by environmental media 

was estimated to be moderate to high. 

 The likelihood of external tanker surfaces (includes storage compartments and transfer 

hose) being contaminated by environmental media was estimated to be moderate to high. 

 The likelihood of contaminated environmental media being deposited on an uninfected 

farm by the tanker and hauler directly was estimated as moderate to high. 

 The likelihood of indirect cross contamination of people, vehicles, or farms via 

deposition of environmental media from roadway travel and other stops was estimated as 

moderate to high.   

4.3 Baseline RA Overall Risk Statement   

Risk Estimate: The risk that the movement of raw milk from a Grade “A” dairy cattle farm to 

processing into, within, and outside of a Control Area during an FMD outbreak in the U.S. will 

result in infection of susceptible animals on other premises is rated as moderate to high, when 

additional mitigations are not in place.  

4.4 FMDv Disease Spread Background  

One of the methods used in the Baseline RA was evaluation of historical information that 

implicated milk tankers and other vehicles in the spread of FMD during outbreaks. Section 7 of 

the Baseline RA presents historical information on the United Kingdom’s (UK) FMD outbreaks 
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in 2001 and 2007. In the 2001 UK outbreak, after control measures were in place, data analysis 

indicated that 82% of infected premises in Cumbria became infected through indirect routes—

meaning the virus most likely entered through the farm gate via mechanical vectors (fomites), 

including vehicles and personnel. During this outbreak, the Department of Environment, Food, 

and Rural Affairs (DEFRA) staff noted “several problems with milk tankers including milk 

spillage and poor biosecurity and significant fecal contamination of the transfer hose, tanker tires 

and truck cab, even after cleaning and disinfection procedures. The imposition of enhanced and 

enforced biosecurity which included the fitting of pressure washers to these vehicles, gave 

drivers more opportunity to undertake efficient cleaning and disinfection, and seemed to be 

related to the ending of the local epidemics in the areas of Thirk, Allendale and Cumbria” 

(Honhold et al., 2004). 

In the 2007 Surrey, UK outbreak, FMDv contaminated soils transported on the tires of 

construction trucks (which were moving contaminated soil from the Pirbright Institute of Animal 

Health/Merial Vaccine plant site to a landfill) were implicated as the source of viral spread to the 

index farm. A case control study of this outbreak evaluated 7 secondarily infected case farms 

with 22 uninfected control farms within the Control Area to determine potential risk factors for 

farms (Ellis-Iversen et al., 2011). Infection of secondary case farms appeared to be driven by 

poor biosecurity and environmental risks, suggesting that both windborne spread and fomite 

transmission occurred. The results indicated that farms with higher biosecurity had a reduced risk 

of FMD infection during the outbreak. Comparison of secondarily infected (case) farms with 

control farms revealed the following:  

Secondary case farms:  

 Were less likely than control farms to have gates/fences at the entrance to the livestock 

area   

 Were more likely to have unusual visitors, such as builders or travelers, on their land 

during the risk period  

 Were less likely to have visitor parking areas separate from the livestock areas   

 Had roads bordering their livestock fields at a significantly higher proportion than was 

observed for the control farms   

 Were located closer to the most likely primary case farm  

 Had significantly more calves born in their fields than the control farms during the risk 

period   

“All secondary case farms were located next to public roads, which suggested an increased risk 

of contact between passers-by and cattle, or splashes from vehicles reaching the animals” (Ellis-

Iversen et al., 2011). “In summary, stringent biosecurity and strict control of all movements on 

and off livestock farms are considered the best control options to date” (Kitching et al., 2005). 
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Virus Characteristics and Modeling Results from Baseline RA 

Cattle are highly susceptible to inhalation routes of exposure to FMDv. The minimum infectious 

doses for experimental cattle exposure to aerosols containing FMDv ranged from 25−127 

TCID50 and 254−25,403 TCID50   in two separate studies (Donaldson et al., 1987; Donaldson and 

Kitching, 1989). In contrast, the oral route of exposure requires a much larger dose of FMDv 

(105 to 106 TCID50) to initiate infection. Once FMDv is introduced onto a farm, there are 

numerous routes for it to be transmitted to livestock through indirect pathways via human 

activities and weather events. These routes have not been studied in outbreak situations and are 

not specifically evaluated in this RA. Since the virus is environmentally persistent and because 

the composition of manure and milk provide a matrix that supports and protects the virus, it may 

accumulate on a farm over several days or weeks. Thus, it is assumed that if sufficient titers of 

virus can be transported (single or multiple introductions) from an infected but undetected 

farm(s) and gain entry onto other premises, there will be a high likelihood of exposure and 

infection of susceptible livestock.  

In the Baseline RA, the mean FMDv milk titers (TCID50) were estimated for each farm size (100, 

500, and 1,000 head herds) using detection levels of 1%, 5%, and 10% of the herd showing 

clinical signs at the time of detection. Based on expert opinion, it was assumed that detection of 

disease would occur when 5% to 10% of the herd are showing clinical signs. At the time disease 

is detected, the milk titer data for the 5% and 10% surveillance level combined data (mean, 5th 

and 95th percentile values) is as follows:  

Milk titer on the day of detection: 

 100 head farm: 3,236 (537-11,749) TCID50/ml  

 500 head herd: 4,571 (1,288-12,303) TCID50/ml    

 1,000 head herd: 5,012 (1,230-15,136) TCID50/ml    

The milk titers estimated by the models are orders of magnitude greater than the lower end 

values for the infectious dose ranges (25−127 TCID50) and (254−25,403 TCID50) for inhalation 

exposure discussed above. This suggests that the inhalation of as little as 1/10 to 1/100 of one ml 

of milk containing FMDv or contaminated milk mixed with environmental media would be 

sufficient to establish infection in a susceptible bovine. Infection via oral exposure would require 

that a cow ingest more than 20 to 30 ml of infectious milk to become infected. The virus titer in 

environmental media is expected to be similar to or slightly lower than the viral titers in milk. A 

study by de Rueda et al. (2014) summarized the range of maximum concentrations observed in 

the secretions and excretions from animals experimentally infected with FMDv. The maximum 

values, ranges, and standard deviations for milk, feces and urine are summarized in Table 3. The 

values do not reflect the amount of virus that would be present in the environment based on 

volume of milk, manure, and urine that is produced. The amount of FMDv in milk alone would 
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increase by four logs if a dairy cow had milk production of 12-16 liters of milk/day, which is a 

decrease from an average of 23 liters/day.   

Table 3 Maximum Titers of FMDv Observed in Experimental Studies with Cattle 

Body 

secretion/excretion 

Maximum FMDv titer  

(average)  log10TCID50/ml 

Maximum FMDv 

titer  (range) 

log10TCID50/ml 

Maximum FMDv titer 

standard deviation 

 log10TCID50/ml 

Milk 4.48 2.15-7.35 1.46 

Feces 1.55 1.50-1.75 1.0 

Urine 1.93 1.00-3.80 0.87 

 

What Does This Information Mean?   

We use a conservative approach in assessing risk. This means that we consider any amount of 

FMDv contaminated organic media milk or environmental media that can be transported 

successfully from infected but undetected premises and deposited onto a susceptible farm to be a 

potential risk. This media includes any gross contamination on the hauler’s boots, clothing, or 

hands that can be transferred to other equipment, floors, or the ground, as well as the loss of 

contaminated material from the external surfaces of the tanker, transfer hose, and storage 

compartments. 

The amount of contaminated material that leads to risk is difficult to quantify because the 

infectious dose is very low and the virus is persistent in milk, manure, and other environmental 

media. There is no available information on how the virus moves indirectly once it is on farm. It 

is assumed that the virus is moved mechanically via fomites or environmentally contaminated 

media to expose susceptible livestock. A small quantity of spilled milk (< 1 ml) or manure (< 1 

gm) that becomes aerosolized could contain enough virus to infect a susceptible cow via 

inhalation. The virus does not replicate outside of the host, but it will start rapid replication 

within a susceptible animal, if appropriate exposure occurs. Thus, the key to preventing spread of 

FMDv is to keep the contamination on the farm of origin and to minimize gross contamination 

on the hauler and tanker so that virus is not transported offsite.  

4.5  Site Conceptual Model for Milk Movement  

A site conceptual model (SCM) was developed to: (1) illustrate current industry practices used in 

the movement of raw milk to processing, and (2) show routes of exposure (exposure points) for 

contact with contaminated materials (milk and environmental media) by the hauler and tanker 

during the collection of milk at infected but undetected farms. The SCM also presents the 

sources for deposition and loss of these materials while in transit or upon entering a susceptible 

farm or other premises. As mentioned above, once the virus has entered a susceptible farm, there 

are multiple routes for virus to come into contact with susceptible livestock. Figure 1 presents the 

SCM for the pickup of milk and the transport of virus through contamination of the hauler and 
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tanker. Chapter 7 of the Baseline RA provides more in depth information on the SCM and routes 

of exposure to virus.  

Figure 1 Site Conceptual Model (SCM) for milk movement and exposure points to Foot-and-

Mouth Disease virus (FMDv) in media 
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5. Background Information on the Line of Separation and Controlled 
Access Points Concepts  

The baseline RA and 2014 RA-BPS Analysis (prior to September 2014) evaluated milk tanker 

movement through the farm gate to the milk house to collect milk (across the LOS and controlled 

access point). For tankers traveling onto the grounds of a dairy premises, C&D of the tanker is 

conducted upon entry and ideally upon exit from the farm in order to mitigate the potential 

transport of virus onto and from a dairy premises. In September 2014, additional approaches for 

milk collection were suggested in which the tanker and hauler do not enter the dairy premises. 

The concept of the LOS and controlled access point were introduced, which would allow the 

tanker to travel to the milk house on a driveway that “remained outside of the farm side of the 

LOS”. This approach is applicable to selected premises with an appropriate farm layout. In this 

approach, the tanker would not have to undergo C&D at the farm gate, as it is not crossing a 

controlled access point to the “farm side of the LOS”.   

The BPS document presents two options for tankers/haulers to pickup milk without crossing the 

LOS and one option for tankers/haulers crossing the LOS. For the RA-BPS Analysis, we 

assigned option numbers for discussion purposes as follows:   

 Option 1: The hauler/tanker and milk house are considered outside of the LOS.  

 Option 2: Only the transfer hose crosses the LOS, while the hauler/tanker remains outside 

of the LOS.  

 Option 3: The hauler and tanker cross the LOS. Option 3a applies to haulers that do not 

exit the tanker and Option 3b applies to haulers that exit the tanker. Option 3 is the 

original approach evaluated in the earlier versions of the two RAs.  

LOS and Controlled Access Point(s) and the Applicable BPS sections  

The BPS sections that describe the guidance for establishing the LOS and controlled access 

points is presented below to provide context for the risk assessment analyses that follows. The 

formatting of the BPS in this chapter and the following chapters uses the BPS document style to 

distinguish the BPS from the RA analysis chapter section headings.   

5. Controlling Dairy Premises Access: Line of Separation (LOS) and Controlled Access 

Point(s) 

5.1 Establishing a Line of Separation (LOS) and Controlled Access Point(s) on a Dairy 

Premises 

The dairy premises should identify a line of separation (LOS) to separate off farm traffic from on 

farm movements of vehicles, people, and animals and only allow access through controlled 

access point(s). One goal of the LOS is to limit direct (animal contact) and indirect 

(contaminated vehicles, footwear, equipment, runoff) exposure of FMD virus (FMDv) to 

susceptible animals on the dairy premises. A second goal is to prevent movement of FMDv off 
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of a dairy premises that is infected but undetected. Crossing the LOS through a controlled access 

point requires that specific biosecurity practices be followed for all vehicles, personnel, and 

equipment. Once the LOS is established, it should not move unless areas that were outside of the 

LOS are decontaminated before being moved inside the LOS.  

The LOS may be located along the property line or another boundary within the premises (for 

example, near or within the milk house). When determining the best location for the LOS, the 

following should be considered: 

 Animal housing and holding areas 

 Traffic on roadways outside the LOS could be carrying FMD virus in organic matter 

(mud, manure, runoff); ensure the LOS is located some distance from animal housing and 

holding areas so off farm organic matter does not cross the LOS onto the farm 

 Animal movement patterns  

 Drive path slope and ground topography (paved, gravel, dirt)  

 Weather conditions (rain, snow, mud) effect on drive paths near controlled access 

point(s) 

 Traffic patterns on and off of the dairy premises to select the fewest number of controlled 

access point(s) 

 

Each controlled access point should be clearly marked with signs for all traffic entering the 

premises (e.g., vehicles, people, etc.). There should be a cleaning and disinfection (C&D) station 

for vehicles to cross at the controlled access point. Biosecurity protocols should be established 

for people crossing at the controlled access point. Ensure the controlled access point is not 

adjacent to animal holding or housing areas. The goal of the C&D station is to remove any 

material that may contain FMDv from conveyances. This C&D station should be setup and 

operated by farm personnel. Training will be needed to ensure personnel are safely and 

effectively implementing the recommended protocols. The C&D station may be periodically 

monitored as determined by the Incident Management Team. 

People crossing the controlled access point need to ensure they are not introducing FMDv on 

their footwear, clothing, or hands. Each dairy premises should develop a farm-specific standard 

operating procedure that addresses the biosecurity performance standards that is acceptable to the 

decision makers in their state.  

5.1.1 When determining the location(s) for the line of separation (LOS) and controlled access 

point(s), the performance standard is to establish a boundary that adequately separates off farm 

movements from on farm movements to prevent exposure of susceptible animals.  

5.1.1.1 Setup temporary barriers (fence, gates, posts, ropes, etc.) designating the LOS that 

separates the milk tanker path from the rest of the farm.  

5.1.1.2 Controlled access points should not be located in close proximity to animal housing 

areas due to the risk of runoff and splashing from the C&D station. 

5.1.2 Dairy premises personnel crossing the LOS at the controlled access point(s); the 

performance standard is not to introduce to, or remove from, the dairy premises any item 

contaminated with animal manure/excrement. 
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5.1.2.1 Entering the dairy premises requires showing up to work having showered and 

wearing clothing and footwear that are clean (free of all animal manure/excrement) and 

have not been worn around livestock at other operations. 

 Footwear worn outside the LOS must be cleaned and disinfected prior to entry. As 

alternative, dedicated, or disposable footwear worn only on the dairy premises can be put 

on when crossing the controlled access point.  

 Clothing worn outside the LOS must be clean prior to entry. As alternative, dedicated 

clothing worn only on the dairy premises can be put on when crossing the controlled 

access point.  

5.1.2.2 Exiting the dairy premises requires leaving clothing and footwear worn around 

cattle on the operation, unless it can be cleaned (free of all animal manure/excrement) and 

disinfected at the controlled access point. 

 Footwear worn on the operation must be cleaned and disinfected prior to exit. As 

alternative, dedicated, or disposable footwear worn only on the dairy premises can be left 

on the operation prior to exit.  

 Clothing worn on the operation must be cleaned prior to exit. As alternative, dedicated 

clothing worn only on the dairy premises can be left on the operation prior to exit. 

Multiple options are available for dairy premises to configure the LOS and milk house access for 

the milk truck/tanker and hauler/driver, which are described next. The options are highly 

dependent on the dairy premises layout and have slightly different requirements and BPS 

associated with each approach. BPS Appendices 2, 3 and 4 include illustrations and repeat the 

corresponding BPS for LOS for different dairy premises layouts described in the BPS document.  

5.2 NOT Crossing the LOS for Milk Collection (and BPS Appendix 2)  

 Tanker, hauler, and transfer hose do not cross the LOS (i.e., the milk house is “outside” 

of the LOS) 

 Hauler/driver transporting direct load tankers 

 Hauler enters the milk house to pump milk  

o Truck-mounted transfer hose 

o Farm-dedicated transfer hose  

5.3 Crossing the LOS: Only the Transfer Hose (and BPS Appendix 3)   

 Truck/tanker and hauler/driver stay outside of the LOS  

 Farm staff handles the hose on the milk house side of the LOS 

o Farm-dedicated hose 

o Truck-mounted hose 

5.4 Crossing the LOS: Milk Truck/Tanker (and BPS Appendix 4)  

 Truck/tanker, hauler/driver, and transfer hose cross the controlled access point onto the 

farm side of the LOS to collect milk 

o Truck-mounted transfer hose 
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6. Pathway 1: Likelihood That Contamination of the Hauler and the 
Tanker Cab by Spilled Milk and Environmental Media Will Result 
in FMDv Introduction onto a Susceptible Farm 

 

Risk Factors: Contact with contaminated environmental media and spilled milk by the hauler in 

areas inside and outside of the milk house will lead to contamination of the hauler’s clothing, 

boots, hands, equipment, sample containers, and the interior of the truck cab (including the floor 

and steering wheel).  

Current Preventive Measures: Training and licensing of milk haulers for milk sampling and 

hauling procedures is presented in Appendix B of the PMO. 

 The subsection of the PMO Appendix B that applies to milk hauler duties during 

collection of milk is provided in Appendix 1 of this report. 

Biosecurity Performance Standards (to be implemented by industry during an outbreak): 

The condensed version of the BPS that apply to the hauler and the truck cab are listed below. 

The complete BPS list for this pathway is presented in the BPS Outbreak Specific Measures 

section 6.3. The following three sections of the BPS document apply to all haulers and tankers: 

BPS Sections 3 Over the Road Transport; 4 Core BPS for Milk Collection; and 5.1 Controlling 

Dairy Premises Access.  

Condensed list of BPS for Pathway 1:   

1. Use of an appropriate level of PPE by the hauler and farm staff while conducting milk 

collection activities or crossing a controlled access point. The minimum level of PPE 

coverage is the use of gloves and footwear. The Best Practice is to include the use of 

outerwear. Adherence to standard practices for donning and doffing PPE (gloves, 

boots, and coveralls), disposal of PPE, and C&D of PPE, if applicable.  

2. Strict adherence to protocols for movements across the LOS for both haulers and 

farm staff. 

3. Strict adherence to the vehicle door boundary line standards to maintain the cab as the 

clean area. 

4. Prevention of hauler contact with infectious milk, farm personnel, and animal areas or 

other sources of infectious materials while on farm.   

5. Modification of bulk tank milk sample collection procedures to include using a 

disinfectable outer plastic bag to hold samples. 

6. Strict adherence to equipment handling and C&D protocols for the milk house 

equipment and transfer hose to avoid contamination of the hauler and the tanker 

(Pathway 2) during milk collection.  
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7. If possible, the hauler remains in the truck cab, while farm staff conduct milk 

collection activities.  

8. Farm staff follow protocols for arriving at work showered and wearing clean clothes 

and footwear. C&D of footwear is conducted upon entry and exit from the dairy 

premises. 

Conclusions:  The BPS must be implemented as a collective and integrated approach to avoid 

contamination of the hauler and the tanker cab. If all of the BPS are implemented collectively, 

the likelihood of transporting infectious virus by the hauler or tanker cab ranges from negligible 

to moderate dependent on the milk tanker type, collection method and whether the hauler exits 

the tanker. The risk levels are as follows: low to moderate for multi-farm pickups using either a 

farm or truck-based hose; low for single farm pickups using either type of hose; and negligible to 

low for direct load trailers. The appropriate use of PPE by the hauler each time he exits the 

tanker will be critical. Use of PPE by the farm staff in Options 1 and 2 will prevent 

contamination of areas and/or equipment that the hauler has contact with. Employing the best 

practices for PPE use by the hauler and staff to include protective boots, disposable gloves and 

ideally protective outwear will provide the best protection for accidental exposure to spilled milk 

or environmental media. If the hauler remains in the truck cab while on the farm and farm 

personnel conduct milk collection activities, the likelihood for transporting infectious fomites on 

the hauler or cab is negligible.   

6.1 Introduction 

The likelihood that contaminated spilled milk and environmental media will contaminate the 

hauler’s clothing, boots, and hands and the tanker cab and result in transport of virus to other 

premises was rated as moderate to high in the Baseline RA. These pathways were evaluated in 

Sections 7, 9.3, and 10.2 of the Baseline RA. The hauler’s clothing, hands, and boots will 

become contaminated with FMDv contaminated materials through contact with spilled milk or 

environmental media within or outside of the milk house during handling of the transfer hose; 

movement between the tanker and the milk house; and during sampling activities.  

6.2 Current Preventive Measures 

A bulk milk hauler/sampler is a person who collects official milk samples, transports raw milk 

from farms to processing, and may also transport raw milk products to and from a milk plant, 

receiving station, or transfer station (PMO, 2009). He/she must have in their possession a permit 

from any state to sample milk products. Individuals are required to undergo training, pass a 

written test, and gain experience through observation and by accompanying a licensed hauler in 

the performance of their duties. Each bulk milk hauler is inspected by the applicable regulatory 

agency prior to the issuance of a permit and at least once every 24 months thereafter. The 

specific items that are evaluated to determine the hauler’s compliance with regulatory 

requirements include: personal appearance, equipment requirements, milk quality checks, milk 

measurements, universal sampling system, pump-out procedures, and sampling responsibilities. 
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The milk hauler follows a specific protocol during milk evaluation, sampling, and pumping 

activities. The general steps that prevent contamination of milk and the hauler include: hand 

washing at specific points; C&D of sampling equipment; and aseptic handling of milk samples. 

Appendix 1 presents the PMO Appendix B information that pertains to the milk hauler’s 

activities during milk collection.    

Use of PPE by the hauler is not currently a standard practice throughout the industry. The PMO 

stipulates that the bulk milk haulers/samplers shall practice good hygiene and shall maintain a 

neat and clean appearance. The PMO milk collection protocols do not prevent contact with: 

contaminated milk inside or outside of the milk house; raw milk in buckets fed to livestock; or 

contaminated environmental media in the tanker parking area or milk house.  

6.3 Outbreak Specific BPS Measures 

Excerpts of the applicable BPS (main heading areas) that will limit exposure of the hauler and 

the truck cab to contaminated materials are presented below. The reader is referred to the BPS 

document for additional details.   

3.1 Milk Truck/Tanker Movement and Storage  

3.1.1 Milk haulers/drivers should strive to keep the cab interior and the external surfaces of the 

truck as clean as possible in an FMD Control Area; the performance standard is no visible 

contamination within the cab or externally on the tanker when participating in milk 

transportation in a Control Area.  

3.1.1.1 Evidence for a clean cab interior should include the absence of visible organic 

material on all surfaces.  

4. Core BPS for Milk Collection On a Dairy Premises 

4.1 Milk Haulers/Drivers on a Dairy Premises 

4.1.1 While the hauler/driver is involved in milk collection activities, the performance standard 

is no direct contact with farm personnel, animals, or milk products to be fed to susceptible 

animals. 

4.1.2 Milk Haulers/Drivers involved in milk collection activities; the performance standard is to 

prevent raw milk from contacting their street clothing and footwear. 

4.1.2.1 The tanker cab should be considered and maintained as a clean, non-contaminated 

zone.  

 The cab door should be considered a “Vehicle Door Boundary”  

 Adequate supplies of clean gloves and protective footwear for a full shift of milk 

collection and delivery should be kept in the cab (BPS Section 9.2) 

 BEST PRACTICE: Keep protective outerwear and an extra set of clean street 

clothes in the cab in the event of milk spray or milk spillage occurs. The goal is to not 

wear raw milk contaminated clothing from farm to farm.  

 During an FMD outbreak, there should be no other passengers or animals in the cab 

of the vehicle.  
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4.1.2.2 Milk haulers/drivers must put on, at a minimum, gloves and protective footwear. 

 Single use (disposable) gloves and footwear covers must be worn while collecting 

milk. 

 BEST PRACTICE: Since milk spray during transfer hose connection can occur, 

protective outerwear should be worn over street clothes. 

 As an alternative to routine use of full protective outerwear, if raw milk dampens 

street clothes, the hauler should change into clean street clothes before entering the 

cab.  The soiled clothes should be enclosed in a garbage bag until they can be 

laundered. 

4.1.2.3 Before re-entering the cab, the milk hauler/driver must remove gloves and 

disposable outerwear/footwear or disinfect protective outer clothing and footwear. 

 Disposable items should be placed in a receptacle that can be disposed of in a manner 

that does not contaminate personnel, equipment, or animal areas. 

 Waterproof outerwear with visible raw milk on it should be sprayed with disinfectant. 

4.3 Milk Samples 

4.3.1 Milk sample vial(s) collected/picked up on farm; the performance standard is to ensure 

there is no visible contamination on the exterior of the disinfectable outer container (plastic 

sealable bag).  

4.3.1.1 The labeled sample vials should be stored in a sealed plastic bag that has had the 

exterior sprayed with an approved disinfectant. 

4.3.1.2 The milk hauler/driver places the bagged sample collection vial(s) within the sample 

cooler (in a rack if possible) on the milk tanker for delivery to the dairy processing plant.  

 Sample coolers must be made of a material that can be cleaned and disinfected. 

 Coolers visibly contaminated with milk, mud, or manure should be cleaned and 

disinfected at the processing plant. 

5.0 Controlling Dairy Premises Access: Line Of Separation (LOS) and Controlled Access 

Point(s) 

5.1.2 Dairy premises personnel crossing the LOS at the controlled access point(s); the 

performance standard is not to introduce to, or remove from, the dairy premises any item 

contaminated with animal manure/excrement. 

5.1.2.1 Entering the dairy premises requires showing up to work having showered and 

wearing clothing and footwear that are clean (free of all animal manure/excrement) and 

have not been worn around livestock at other operations. 

 Footwear worn outside the LOS must be cleaned and disinfected prior to entry. As 

alternative, dedicated, or disposable footwear worn only on the dairy premises can be 

put on when crossing the controlled access point.  

 Clothing worn outside the LOS must be clean prior to entry. As aalternative, 

dedicated clothing worn only on the dairy premises can be put on when crossing the 

controlled access point.  

5.1.2.2 Exiting the dairy premises requires leaving clothing and footwear worn around 

cattle on the operation unless it can be cleaned (free of all animal manure/excrement) and 
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disinfected at the controlled access point. 

 Footwear worn on the operation must be cleaned and disinfected prior to exit. As 

alternative, dedicated, or disposable footwear worn only on the dairy premises can be 

left on the operation prior to exit.  

 Clothing worn on the operation must be clean prior to exit. As alternative, dedicated 

clothing worn only on the dairy premises can be left on the operation prior to exit. 

5.2 Not Crossing the LOS for Milk Collection (Option 1) 

 (Tanker, hauler, and transfer hose do not cross the LOS; milk house is “outside” of the LOS) 

 Haulers and farm personnel should follow the BPS described in Sections 3, 4, and 

5.1, as well as the additional BPS steps described in Appendix 2 to ensure FMD virus 

is not introduced or spread between dairy premises. 

5.2.1 The area where the milk tanker parks near the milk house is outside the LOS; the 

performance standard is to ensure other vehicles and personnel entering the dairy do not 

drive/walk through this area, unless they are involved in milk pumping activities and specific 

biosecurity steps are followed. 

5.2.1.4 Farm personnel should not walk through this area.  

 If they must, proper biosecurity protocols should be followed when crossing the LOS 

at a controlled access point.   

5.2.1.5 Haulers should follow the PPE requirements described in Section 9.2. 

5.2.3 After milk collection is complete, the performance standard is for dairy premises personnel 

to don appropriate PPE and clean and disinfect the milk house floor and equipment contacted by 

the hauler.  

5.2.3.1 Dairy premises personnel should wear gloves and protective outerwear and 

footwear while cleaning and disinfecting the milk house. These items should be removed 

before exiting the milk house and not be worn around animals or in animal areas. 

5.3 Crossing the LOS: Only the Transfer Hose (Option 2)  

(Hauler and tanker stay outside of the LOS; only the transfer hose crosses; farm staff will handle 

the hose on the farm side of the LOS) 

The hauler works with farm personnel to accomplish milk collection activities, each staying on 

their respective sides of the LOS. Haulers and dairy premises personnel need to follow the BPS 

described in Section 3, 4, 5.1, and Appendix 3.  

5.3.1 The hauler/driver will not cross the controlled access point, but assists with handling the 

transfer hose outside the LOS; the performance standard is to meet State requirements for 

licensed weigher/samplers to perform milk collection duties on the farm side of the LOS. 

5.3.1.2 Haulers exiting the cab should follow the PPE requirements described in Section 

9.2. 

 When exiting the cab, boots or disinfectable shoe covers should be worn. 

 If handling the raw milk-transfer hose, gloves should also be worn.  

 BEST PRACTICE: Haulers should wear protective outerwear over street clothes 

since milk spray during transfer hose connection can occur. 
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 As an alternative to routine use of full protective outerwear, a change of street clothes 

should be carried in the event a hauler/driver’s street clothes become dampened with 

raw milk. 

5.3.2 Farm-dedicated transfer hose crosses the LOS at a controlled access point to connect to 

the tanker; the performance standard is to ensure there is no visible contamination on the hose 

exterior after pumping when crossing back to the farm side. 

5.3.2.1 Dairy premises personnel should wear gloves, protective outerwear, and footwear 

while handling the hose. These items should not be worn around animals or animal areas. 

5.3.2.2 Dairy premises personnel and milk haulers/drivers should handle the transfer hose 

to minimize external hose contamination with mud, manure, and spilled milk. 

5.3.3 Truck-mounted transfer hose crosses the LOS at a controlled access point to connect to the 

bulk tank; the performance standard is to ensure there is no visible contamination on the hose 

exterior when crossing to the farm side. 

5.3.3.1 Dairy premises personnel should wear gloves, footwear, and protective outerwear 

while handling the hose. These items should not be worn around animals or animal areas. 

5.3.3.2 Dairy premises personnel and milk haulers/drivers should handle the transfer hose 

to minimize external hose contamination with mud, manure, and spilled milk. 

5.4 Crossing the LOS: Milk Truck/Tanker (Option 3a) 

Haulers and dairy premises personnel need to follow the BPS described in Section 3, 4, 5.1 and 

Appendix 4.  

5.4.2 Milk haulers/drivers in trucks/tankers that cross the LOS (multi-farm pickups or empty for 

direct loading); the performance standard is to minimize the need for the milk hauler/driver to 

exit the cab.  

5.4.2.1 The dairy premises should work with the State to determine the requirements to 

have a licensed weigher/sampler on farm to conduct the milk quality, weighing, and 

pumping tasks.  

5.4.2.2 Dairy premises personnel disconnect the transfer hose from the milk tanker, rinse 

and disinfect the valve area, and place dust cap over valve. 

 For farm-dedicated transfer hoses, dairy premises personnel are responsible for 

ensuring the transfer hose is cleaned and sanitized with the rest of the equipment on 

farm and stored according to the standards in the PMO. 

 For truck-mounted transfer hoses, follow the steps in 5.5.1.1. 

5.4.2.3 Dairy premises personnel meets milk hauler/driver at cab and obtains seal(s) to 

place on dust cap and other designated locations. 

Direct Load Tankers:  

5.4.2.4 Milk hauler/driver places empty tanker near milk house and remains in tractor cab. 

5.4.2.5 Dairy premises personnel disconnects tractor from empty tanker. 

 If milk hauler/driver must leave tractor cab but will have no contact with raw milk, 

they should wear PPE appropriate for the situation. At a minimum, they should wear 



 

RA-BPS Analysis March 2016  Page 40 
 

gloves and protective footwear.  

 If the hauler/driver needs to handle raw milk or have direct contact with any 

equipment in the milk house while on the dairy premises, follow protocols in 4.1.2.  

5.4.2.6 Milk hauler/driver moves tractor to filled tanker. 

5.4.2.7 Dairy premises personnel connect the tractor to tanker. 

5.5 Crossing the LOS: Milk Hauler/Driver Exits the Cab (Option 3b)  

Milk haulers/drivers should carry a supply of gloves, protective outerwear, and footwear (PPE) 

with them on their routes. The specific PPE worn by the hauler will be determined by the haulers 

activities, standard operating procedures required by the IMT, and environmental conditions. 

Milk haulers/drivers should carry a supply of approved disinfectant. Milk haulers should also 

carry spray equipment (e.g., garden sprayer) capable of effectively applying disinfectant to their 

protective outerwear/footwear. 

Haulers and dairy premises personnel need to follow the BPS described in Sections 3, 4, and 5.1 

as well as the additional BPS steps described in BPS Appendix 4.  

9. PERSONAL PROTECTIVE EQUIPMENT (PPE) 

9.2 PPE for Haulers/Drivers that Exit the Cab 

Milk haulers/drivers that exit the cab should focus on keeping their street clothing, hands, and 

footwear free of visible contamination. When exiting the cab, boots or disinfectable shoe covers 

should be worn. If handling the raw milk-transfer hose, gloves should also be worn. As a Best 

Practice, protective outerwear should be worn over street clothes since milk spray during transfer 

hose connection can occur. As an alternative to routine use of full protective outerwear, a change 

of street clothes should be carried in the event the hauler/driver’s street clothes become 

dampened with raw milk. The goal is to not transfer raw milk on clothing from farm to farm. The 

soiled clothes should be enclosed in a garbage bag until they can be laundered. 

Milk haulers/drivers should carry adequate supplies of PPE in the tanker cab for a full shift of 

milk collection and delivery within an FMD Control Area. Dairy premises and milk processing 

plants should keep a supply of PPE (gloves, disposable boots) in the event the hauler’s supply 

becomes depleted, damaged, or excessively contaminated. 

9.2.1 PPE Supplies for Haulers/Drivers that Exit the Cab (see BPS report for details) 

6.4 Pathway Assessment Components   

The analysis included evaluation of PPE in the prevention of disease spread, appropriate sample 

handling guidelines, and industry practices that are currently used (or could be put into place) to 

prevent exposure of the hauler to contaminated media. Each of the components was evaluated 

through a literature search; expert opinion and discussion from the RAWG; and informed 

professional judgment to determine the final risk level.  
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6.5 Personal Protective Equipment (PPE) Analysis  

The use of PPE in infectious disease outbreak situations, for both animal and human diseases, is 

a standard practice. However, the efficacy of PPE to prevent viral contaminant transfer has not 

been extensively studied in either the human or animal disease literature. Dr. Peter Raynor 

explains, “PPE is generally evaluated for the purpose of protecting the worker from an agent 

rather than the purpose of preventing cross contamination. It is also generally evaluated and rated 

according to its ability to protect against and withstand chemical agents rather than biological 

agents. From the standpoint of preventing cross contamination, both types of PPE (disposable 

versus disinfectable) can present problems.” (personal communication, 2013). The evaluation of 

PPE for this report focused on the available studies that address fomite transfer through human 

activities during use of PPE.  

The National Animal Health Emergency Management System (NAHEMS) guidelines for PPE 

(April 2011) state that disposable outerwear is highly recommended for all visitors and 

employees, regardless of the level of risk, in the case of a foreign animal disease (FAD) 

outbreak. Because of the unknown routes of spread of FMDv (or any FAD), PPE is 

recommended to limit exposure to and spread of virus within a site or to other premises. To 

achieve the best protection against disease spread, PPE must be donned and doffed appropriately 

along with appropriate disposal or disinfection of PPE. SOPs must be in place for use of PPE, 

along with directions for situations when the wearer contaminates himself or another object.  

A limited number of studies have evaluated biosecurity practices and use of PPE to prevent 

disease transmission of viruses to livestock through human activities. Amass et al. (2003) 

evaluated the effectiveness of two biosecurity procedures in preventing the mechanical 

transmission of FMDv by investigators to sentinel pigs and sheep. Investigators that directly 

handled FMD infectious pigs with clinical signs and then handled sentinel animals (pigs and 

sheep) after showering and donning clean outerwear did not infect the susceptible animals. The 

second biosecurity protocol evaluated transmission of disease after hand washing and changes of 

clothing after exposure to infectious pigs. This protocol was sufficient to reduce the dose of 

FMDv on the investigators clothing and hands to a level that was insufficient to infect pigs, but 

sufficient to infect three of five sentinel sheep. This was the only PPE study found that 

specifically addressed transmission of FMDv.  

The following studies are the only studies found in the scientific literature that address 

transmission of infectious disease via fomites under common farm practices and activities.  

Otake et al. (2002) showed that porcine reproductive and respiratory syndrome virus (PRRSV) 

can be transmitted to susceptible pigs by contaminated fomites (e.g., on investigator’s boots, 

coveralls, and hands) after contact with infectious pigs. Three sanitation protocols were 

evaluated for preventing viral spread after contact with infectious pigs: (1) washing hands and 

changing boots and coveralls; (2) showering, 12 hours of downtime, and changing boots and 

coveralls; and (3) showering, no downtime, and changing boots and coveralls prior to exposing 
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susceptible pigs. All three sanitation protocols were effective in preventing the transmission of 

PRRSV from infected to susceptible pigs through contamination of the investigator’s clothing, 

boots, and hands.   

Dee et al. (2002a, 2002b) demonstrated the mechanical transmission of PRRSV through a 

coordinated sequence of events that replicates the common behavior of farm workers during both 

warm and cold weather. PRRSV was inoculated into carriers consisting of snow and water that 

were attached to the undercarriage of a transport vehicle and driven over 50 km to a truck wash. 

The driver’s boots intentionally contacted the carriers during truck washing and the vehicle was 

then driven 50 km to a simulated farm site. Mechanical transmission of PRRSV was detected in 

8 of 10 replicates during cold weather and in 2 of 10 replicates during warm weather. PRRSV 

was recovered from the concrete floor of the truck wash station, from the floor mats in the 

transport vehicle, and from personnel’s footwear soles after exposure in both temperature 

conditions. This study also showed that PRRSV was transported via contaminated fomites (i.e., 

the driver’s shoes) into a simulated farm setting, resulting in contamination of the floor of the 

farm anteroom and the ventral surfaces of shipping containers placed on the anteroom floor.  

Dee et al. (2004) evaluated intervention strategies to prevent the mechanical transmission of 

PRRSV, including the use of disposable boots to prevent viral contamination of personal 

footwear and of the interior of vehicles. PRRSV was inoculated into snow as a carrier and placed 

on the cement floor one meter from the study truck door. The study personnel walked through 

the snow carrier and then entered the truck, posterior first, and dangled their feet outside of the 

truck to remove the disposable plastic boots. The soles of the plastic boots were swabbed for 

PRRSV, which was detected in 10/10 replicates. The disposable boots were then removed (feet 

still outside of the truck cab) and the study participant then placed his hands and personal boots 

on the steering wheel and foot pedals, respectively. The soles of the personal boots were negative 

for PRRSV in all ten replicates collected. Virus was detected in 2/10 swabbed samples of the 

steering wheel and foot pedals when the participant had difficulty in removing the disposable 

boots and contacted the sole of the overboots with his fingers. In contrast, when the study 

participant wore unprotected personal boots, PRRSV was detected in 10/10 samples of boot soles 

and mechanical transmission of PRRSV occurred from the personal footwear to the floor mat 

and truck pedals in 9/10 and 7/10 sample replicates, respectively.   

Casanova et al. (2008) conducted a human challenge study to determine if removing PPE 

according to the Centers for Disease Control and Prevention (CDC) protocol prevented viral 

contamination of the wearer. Study participants’ PPE was contaminated in designated areas with 

bacteriophage MS2, a non-enveloped, nonpathogenic RNA virus. Participants performed a 

healthcare task and then removed PPE according to recommended CDC protocol in 2008. The 

results indicated that the protocol was insufficient to protect healthcare workers from 

contamination during PPE removal. The study highlighted the need for continued emphasis on 

hand hygiene (i.e., hand washing).   
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Hauler Biosecurity Practices by One Transportation Company 

Current biosecurity practices by one large milk hauling company demonstrate a simple procedure 

that is used to prevent transfer of contamination between farms and between farms and the 

processing plants, as follows. 

1. At the farm, the hauler dons disposable boots over his/her shoes and then sprays 

disinfectant on the overboots. The disinfectant bottle is stored in the tractor cab to prevent 

freezing of the contents.  

2. The hauler sanitizes his/her hands with a foam type sanitizer prior to stepping away from 

the cab.  

3. The hauler disinfects the floor mats in the tractor.   

4. The hauler is only allowed to travel between the truck cab and the milk house bulk tank.   

5. After the milk is sampled and pumped, the milk house hose is used to spray off and 

remove any gross contamination on the hauler’s boots.  

6. The hauler walks back to the truck cab. Brushes are located at the steps of the cab that 

can be used by the hauler to remove any soils adhering to his/her boots. The disposable 

overboots are then sprayed again with disinfectant prior to removal. The boots are stored 

in a dedicated box adjacent to the tractor cab steps.  

7. The hauler then sanitizes his/her hands again after removing the overboots and prior to 

re-entering the cab.  

Ideally, if these types of biosecurity steps were adopted by all of the industry as a daily practice, 

the transfer of virus by the hauler himself/herself would be minimized during an outbreak. Daily 

practice of these SOPs will minimize implementation errors during an actual outbreak.   

6.6 Current Industry Milk Sample Handling  

Collection of farm bulk milk tank samples and milk sample handling involves a multiple step 

process. The Wisconsin Bulk Milk Haulers Manual (2011) describes the main steps, which are 

summarized below.   

 A sample dipper is used to aseptically transfer a milk sample from the bulk tank to the 

sample container. The sample dipper is rinsed twice with milk from the bulk tank, which 

is then discarded. The third dipper collection of milk is used as the farm sample.  

 A second sample of milk is collected as a temperature control sample at the first stop of 

the day for each tanker load. That sample is identified as the temperature control sample 

along with the hauler identification, patron number, date, time, and temperature of the 

milk in the farm bulk tank.  

 Single-service transparent containers or vials (often a snap cap design) may be used for 

taking samples of fresh milk. Sampling containers must be protected from contamination 
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and should be clean, commercially sterile, and dry. Sample containers should bear legible 

letters or numbers identifying each patron sampled and the date sampled. Labels may be 

pre-printed with a bar code.  

 The milk hauler should take care not to contaminate the sample or spill milk back into the 

open bulk tank. Excess milk in the dipper should be properly disposed of and not into the 

bulk tank. The sample container is filled approximately 2/3 full with the milk.  

 The milk sample is promptly placed into the refrigerated sample case and kept at 0 to 

4.4°C (32 to 40°F) until delivered to the dairy processing plant. The sample case for 

shipping and/or transporting the samples should be constructed of rigid metal or plastic 

with insulation; it must have ample space for cracked ice or other refrigerants to cool the 

samples and keep them at 0 to 4.4°C (32 to 40°F). The sample case should be supplied 

with proper racks to hold the samples in an upright position.  

Sample Handling BPS Evaluation  

The BPS state that the bulk milk samples will be placed in a disinfectable plastic bag after 

collection and prior to storage in the hauler’s sample cooler. This procedure is consistent with 

shipping requirements for Category B infectious samples transported via commercial carriers as 

outlined by the International Air Transport Association Section 3.6.2 and the Code of Federal 

Regulations (CFR) Title 49 Transportation 173.199 (Shippers –General requirements for 

shipments and packaging for Category B infectious substances). Biological samples that fall 

under Category B infectious substances (previously called diagnostic/clinical specimens) must be 

shipped in triple packaging consisting of: a leak-proof primary receptacle, a leak-proof 

secondary package, and a rigid outer package. Packaging must be of good quality and strong 

enough to withstand normal transport conditions, including: manual or mechanical handling; 

vibration; and changes in temperature, humidity, or pressure. The BPS guidelines were 

developed based on sample handling protocols for shipping biological samples to a veterinary 

diagnostic laboratory and are consistent with the handling of Category B samples.  

Hauler Activities Evaluation 

Risk analyst observations on multiple dairy farms indicated that there is variability in the 

contamination of hauler’s clothing, boots, and hands by spilled milk during milk pumping 

activities. Some individuals are very meticulous in carrying out their duties and remain free of 

milk spillage. Other observed haulers were slightly more relaxed about preventing personal 

contamination by spilled milk. Also, the design of the sampling port can affect the opportunity 

for spillage of milk on the hauler. Figure 2 shows a hauler collecting a sample from a sampling 

cock from which the milk comes out under very high pressure. Milk was sprayed over his 

clothing, boots, and hands, as well as the floor of the milk house. He is standing in spilled milk 

on the step of the bulk milk tank equipment.   
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Figure 2. Hauler sampling milk with spillage from sampling port (K. Johnson) 

 

Vehicle Door Boundary Line, LOS, and PPE  

To avoid contamination of the hauler and truck cab with spilled milk and environmental media 

during on farm milk collection, the truck cab door must be considered a boundary line between 

clean and potentially contaminated areas. If the hauler exits the cab, he/she must don appropriate 

PPE at or near the cab door to avoid contaminating his/her shoes, clothing, and hands and also to 

avoid carrying contamination onto the farm. The hauler’s degree of involvement in milk 

collection activities will determine the level of PPE that should be used. The level of PPE chosen 

will need to protect the hauler from accidental spillage of milk and contact with contaminated 

environmental media during his activities regardless of whether or not the hauler crosses the 

LOS. Accidental contamination of the hauler should be addressed by adhering to protocols for 

donning and doffing PPE, as well as compliance with protocols for addressing PPE 

contamination inside and outside of the milk house.  

The minimum level of PPE for all approaches is the use of disposable gloves and footwear. This 

approach will not address accidental losses (spillage or leakage) of milk or other materials that 

could contaminate the hauler’s torso, arms, and legs. For this reason, it is recommended that the 

Best Practice of using protective outerwear be also employed. Optimal PPE protection will 

include the use of some type of coverall or apron to cover the hauler’s torso and legs and prevent 
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accidental splashing of milk onto his/her clothing. Appropriate SOPs need to be in place to 

address accidental contamination of the hauler and back-up C&D equipment, and procedures 

will need to be in place. The use of an extra set of clothing is not a preferred mitigation for milk 

spillage onto a hauler since requiring a hauler to change into different street clothes on a dairy 

premises may be logistically challenging.          

For all milk collection options, it is important to keep the milk house clean per the PMO and the 

C&D guidance presented within the BPS. The Option 1 BPS state that the farm staff wear PPE 

that is dedicated to the milk house. From a risk perspective, it is important for the milk house to 

be maintained in a clean state per the PMO to remove another potential route of contamination of 

the hauler. Although the hauler will be in PPE, if he/she is contaminated while on the dairy 

premises, there is a higher probability of further contamination during removal of the PPE. 

Therefore, the farm staff should only enter the milk house in PPE that is worn exclusively within 

the milk house and not in any other animal contact areas.   

New BPS (5.1.2 through 5.1.2.2) were added in July 2015 to address biosecurity measures for 

staff moving across the LOS upon arrival and exit from the farm. The BPS state that workers 

should arrive at work showered and wearing clothing and footwear that is clean and has not been 

worn around other livestock. Footwear worn outside of the LOS should undergo C&D prior to 

entry or farm staff should use dedicated footwear. Clothing must be clean prior to entry or 

dedicated clothing used on-site. When exiting the site, both clothing and footwear need to be 

clean, left on-site, or undergo C&D procedures, as is applicable. 

6.7 Summary of Challenges and Discussion Points from the RAWG 2013 

Two options were discussed to address the prevention of hauler contamination. Option A places 

the hauler in PPE to conduct milk collection activities. Option B has the hauler stay in the tractor 

cab and milk pumping activities are conducted by farm personnel. Each option has advantages 

and disadvantages that need to be addressed to ensure timely collection of milk, while 

minimizing disruptions in the continuity of business.  

Option A: Hauler uses PPE to conduct milk collection activities.  

Use of PPE to cover clothing, boots, and hands will greatly reduce the likelihood of viral transfer 

by fomites when used properly. Proper training in the donning, use, and doffing of PPE is 

essential. PPE should have a simple design and allow freedom of movement to climb ladders (on 

bulk milk tank and tanker). PPE should also allow for appropriate temperature regulation to 

prevent both overheating of haulers and cold weather issues. Whether disposable or reusable PPE 

is employed, both need to be able to withstand C&D protocols. Disposable PPE is generally 

easier to use, but can result in self-contamination during removal and requires a site for 

appropriate containment and disposal. Disposable PPE also may overcome several of the 

logistical and compliance issues that may arise with disinfectable PPE use. C&D of reusable and 

disinfectable PPE will require C&D protocols to be implemented by haulers themselves or farm 
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personnel. Use of reusable PPE will require additional time on farm to apply disinfectant and to 

ensure compliance with disposal of disinfectant solutions.  

The hauler must be trained in appropriate C&D of PPE and appropriate hand and exposed skin 

hygiene, if he/she were to become contaminated by spilled milk or environmental media. 

Appropriate C&D will require the presence of a functional sink and pipe drainage system in the 

milk house with hot water and a soap dispenser (required by the PMO). In accordance with the 

BPS, the hauler should wear gloves during milk sampling and pumping. He/she should also 

follow the PMO requirement for hand washing (in this case, glove washing) before and after 

collection of milk samples. Keeping the hauler’s hands clean is a critical step in the biosecurity 

process. The hauler’s boots will also be a source for potential contamination due to contact with 

contaminated surfaces and soils. The hauler must avoid animal traffic areas, direct contact with 

farm personnel, and contact with animal feed products.  

For direct load tankers, if the driver remains in the cab, there is no opportunity to contaminate 

his/her clothing or shoes and thus this risk pathway is negated.  

Option B: The hauler remains in the tanker cab and farm personnel conduct milk sampling and 

pumping activities.  

Due to PMO regulations regarding milk sampling, this option will require training and 

certification of farm personnel by state level staff. Coordination of timing for milk pickup 

between hauler, processor, and farm will be required—which may be extremely constrained in 

the first days of an outbreak. Issues identified by the RAWG included potential increases in the 

time required to collect milk samples and pump milk by farm personnel. Additional issues of 

concern included: potential errors (both intentional and unintentional) in recording bulk tank 

milk sample information; difficulty collecting samples; problems pumping milk; and further 

contamination of the tanker. Ultimately, whoever is responsible for milk pumping activities will 

require PPE training and protocols to minimize contamination of the tanker, hauler, and 

equipment.   

6.8 Summary 

Use of PPE by haulers that exit the cab; farm personnel involved in milk collection or C&D 

activities; and strict adherence to protocols for crossing or not crossing the LOS will help prevent 

contamination of the hauler and the tanker cab. These biosecurity measures will reduce the risk 

of transporting virus on the hauler’s clothing, boots, or hands and contaminating the truck cab. 

Appropriate training and practice for donning and doffing PPE will be needed. Education on 

procedures for correcting self-contamination and contamination of equipment and materials will 

also be needed. SOPs will need to address procedures for exiting the tanker (vehicle door 

boundary) and crossing or not crossing the LOS. Limitations on the hauler’s contact with 

potentially infectious milk, farm personnel, farm vehicles, and animal areas will minimize the 

potential for contaminated movement onto or off of the farm. Protocols for milk sample handling 



 

RA-BPS Analysis March 2016  Page 48 
 

that are consistent with federal regulations for shipping Category B samples, Biological 

Substance samples, and veterinary diagnostic laboratory samples. If the hauler is able to stay in 

the truck cab, it eliminates the pathway for contamination of the hauler and tanker cab. Farm 

personnel will need to follow the guidance for entry and exit from the site and crossing the LOS 

on a dairy premises. Farm staff and the hauler will also need to follow the specified biosecurity 

guidelines for handling of the transfer hose and C&D of the milk house to prevent contamination 

of the hauler, truck cab, tanker surfaces, and equipment while conducting milk pumping and 

sampling activities. 

6.9 Conclusions  

After collective implementation of the BPS, risk for contamination of the hauler and tanker cab 

pathway is negligible to moderate dependent on the milk tanker type, collection method, and 

whether the hauler exits the tanker. The risk level varies as follows: low to moderate for multi-

farm pickups using either type of hose; low for single farm pickups using either type of hose; and 

negligible to low for direct load trailers when using the best practices for PPE coverage. If the 

hauler remains in the truck cab while farm personnel conduct milk collection activities, the 

likelihood for transporting infectious virus on the hauler or in the truck cab is negligible.  

The BPS must be implemented together as a collective response to achieve the desired outcome 

of limiting contamination of the hauler and tanker cab and the subsequent transport of virus both 

onto and off of a dairy premise. The key BPS are listed below.  

1. Hauler and farm staff use an appropriate level of PPE while conducting milk 

collection activities or crossing a controlled access point. The minimum level of PPE 

coverage is the use of gloves and footwear. The Best Practice is to include the use of 

outerwear. Adherence to standard practices for donning and doffing PPE (gloves, 

boots, and coveralls), disposal of PPE, and C&D of PPE, if applicable.  

2. Strict adherence to protocols for movements across the LOS for both haulers and 

farm staff. 

3. Strict adherence to the vehicle door boundary line standards to maintain the cab as the 

clean area. 

4. Prevention of hauler contact with potentially infectious milk, farm personnel, and 

animal areas or other sources of infectious materials while on farm.   

5. Modification of bulk tank milk sample collection procedures to include using a 

disinfectable outer plastic bag to hold samples. 

6. Strict adherence to equipment handling and C&D protocols for the milk house 

equipment and transfer hose to avoid contamination of the hauler and the tanker 

(Pathway 2) during milk collection.  
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7. If possible, the hauler remains in the truck cab while farm staff conduct milk 

collection activities.  

8. Farm staff follow protocols for arriving at work showered and wearing clean clothes 

and footwear. C&D protocols are followed upon entry and exit from the dairy 

premises. 
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7. Pathway 2: Likelihood That External Contamination of the Tanker 
by Spilled Milk and Environmental Media Will Result in FMDv 
Introduction onto a Susceptible Farm   

Risk Factors: Contact of external tanker surfaces with contaminated environmental media and 

spilled milk will occur in areas inside and outside of the milk house during pumping of milk and 

upon entry and exit of the farm. This may result in contamination of the tires, undercarriage, 

transfer hose (both external and internal surfaces), storage compartments, and other external 

tanker surfaces, which can be transported offsite. Due to their importance, contamination of the 

transfer hose and storage compartments are addressed separately in Pathway 6.   

Current Preventative Measures: External cleaning of the tanker is left to company discretion 

and is not regulated by the PMO. The PMO requires that tankers undergo a clean in place (CIP) 

process once every 24 hours. The CIP process addresses the tank interior and the transfer hose, 

but not external surfaces of the tanker. PMO requirements that pertain to the milk house and 

protection of equipment from contamination are listed in Item 6r of the PMO, “All openings, 

including valves and piping attached to milk storage tanks and milk tank trucks, pumps or vats, 

shall be capped or otherwise properly protected.” 

Biosecurity Performance Standards (to be implemented by industry during an outbreak):  

The condensed version of the BPS that will limit the exposure of the external tanker surfaces to 

contaminated materials are listed below. The complete BPS list for this pathway is presented in 

Section 7.3 Outbreak Specific Measures. The following three sections of the BPS document 

apply to all haulers and tankers: BPS sections 3 Over the road transport; 4 Core BPS for milk 

collection; and 5.1 Controlling dairy premises access. The applicable BPS sections and BPS 

appendices for the three milk collection options are as follows:   

 Option 1: Not Crossing the LOS (BPS Section 5.2 and Appendix 2)  

 Option 2: Crossing the LOS: Only the Transfer Hose (BPS Section 5.3 and Appendix 3)  

 Option 3 (a, b): Crossing the LOS: Milk Truck/Tanker (BPS Section 5.4 and Appendix 4) 

Condensed list of BPS for Pathway 2: 

1. Milk hauler keeps the external surfaces of the truck as clean as possible.  

2. Hauler utilizes outbreak specific procedures, including adhering to traffic corridors, 

cell phone contact with dispatcher or IMT, and logging additional stops. 

3. Tanker is stored in a secure location that prevents cross contamination. 

4. A clean drive path that is free of animal excrement should be provided for tankers 

regardless of the LOS option used. The Best Practice is the drive path is a hard/solid 

or well-drained gravel surface. 

5. Hauler follows protocols for preventing and mitigating milk spillage and leakage 

from the tanker.  
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6. Dairy premises establish the farm LOS and controlled access point(s).   

7. Milk haulers and farm personnel must strictly adhere to the biosecurity protocols for 

crossing and not crossing the LOS, the Core BPS, and over the road transport BPS, 

regardless of the milk collection option used.  

8. Option 1 and 2: Vehicles, personnel, and livestock are excluded from the tanker 

parking area, which is outside of the LOS. Personnel that need to move through this 

area need to follow proper biosecurity protocols. 

9. Option 1: After milk collection is complete, dairy premises personnel wearing 

appropriate PPE conduct C&D of the milk house floor and equipment contacted by 

the hauler.  

10. Option 3: C&D of the tanker (and other conveyances) is conducted prior to crossing 

the LOS upon entry. The Best Practice is to conduct C&D on the tanker upon exit 

from the farm.   

11. C&D station personnel inspect the milk tanker storage compartment and external 

surfaces to monitor for signs of milk leakage during transit.  

12. C&D station is sited in an appropriate area to avoid waste water runoff into animal 

areas or to expose livestock to aerosols from C&D high pressure washing. 

13. Hauler and farm staff PPE requirements – see Pathway 1 (Chapter 5) for details. 

14. Handling of the transfer hose – see Pathway 6 (Chapter 10) for details. 

Conclusions: The BPS must be implemented as a collective and integrated approach to avoid 

contamination of the external surfaces of the tanker. If all of the BPS recommendations are 

correctly implemented, the likelihood for transporting infectious virus on the external surfaces of 

the tanker resulting in exposure of susceptible livestock range from very low to moderate for all 

milk collection options combined. For multi-farm pickups the risk is low to moderate; for single 

farm pickups the risk is low; and for direct load trailers the risk is very low to low.       

7.1 Introduction 

The likelihood that contaminated spilled milk and environmental media will contaminate the 

external surfaces of a tanker, including the storage compartments, and result in virus transport to 

other premises under current industry practices was rated as moderate to high in the Baseline 

RA. These pathways were evaluated in Sections 7, 9.1, and 10.2 of the Baseline RA. The main 

exposure points for the tanker to contact contaminated environmental media are on the driveway 

and parking area of the milk house. The external surfaces of the tanker can be further 

contaminated through inattentive handling of the transfer hose and milk spillage within the 

storage compartment.   

Prior to pumping milk at a dairy premises, the hauler may climb onto the side of the tanker to 

loosen the dog legs (clamps) that hold the dome lid and manhole cover in place. After milk 
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pumping is completed, the dog legs are tightened again. The transfer hose is disconnected from 

the bulk tank, capped, and placed in the storage compartment of the tanker. Farm-based transfer 

hoses and pumps, which remain on the farm, are cleaned along with the bulk tank using either a 

CIP/COP system or manual process. The floors around the bulk tank should be rinsed prior to 

tanker departure from the farm.  

The PMO does not specifically address external cleaning of the tanker, which is left up to 

company discretion. Cleaning of the storage compartments and transfer hose must occur at least 

once every 24 hours, when the internal truck tank and milk contact surfaces are cleaned via a CIP 

system (PMO Item 12p).  

7.2 Current Preventive Measures  

The PMO addresses milk house cleanliness in Item 6r: “The floors, walls, ceilings, windows, 

tables, shelves, cabinets, wash vats, non-product contact surfaces of milk containers, utensils and 

equipment, and other milk house equipment shall be clean. Only articles directly related to milk 

house activities shall be permitted in the milk house.” All openings—including valves and piping 

attached to milk storage tanks and milk tank trucks, pumps, or vats—shall be capped or 

otherwise properly protected. The State milk haulers manual addresses the rules, regulations, and 

practices pertaining to the collection of raw milk.  

7.3 Outbreak Specific BPS Measures 

Excerpts of the applicable BPS (main heading areas) that will limit exposure of tanker external 

surfaces to virus-contaminated media are presented below. The reader is referred to the BPS 

document for additional details.   

BPS 3. Over the Road Transport in a Control Area 

3.1.1 Milk haulers/drivers should strive to keep the cab interior and the external surfaces of 

the truck as clean as possible in an FMD Control Area; the performance standard is no 

visible contamination within the cab or externally on the tanker when participating in milk 

transportation in a Control Area.  

3.1.1.2 Evidence for external cleaning includes the absence of visible organic material 

on all surfaces.  

 The driver should keep a record of exterior truck washes (commercial or C&D 

stations on dairy premises). 

 BEST PRACTICE: Milk trucks/tankers not in use after being cleaned and sanitized 

should be stored in a secure manner to limit access by unauthorized people. Storage at 

facilities other than a secure truck yard, including the milk hauler/driver’s home, 

should be approved by Incident Management Team. No trucks/tankers will be 

allowed onto farms housing cattle, pigs, sheep, or goats in a Control Area without a 

permit for picking up milk.  
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3.1.2 The Incident Management Team may designate traffic corridors in the Control Area; 

the performance standard is for milk haulers/drivers to adhere to designated traffic corridors 

and avoid tire contact with manure or other organic material where possible. 

3.1.2.1 The milk hauler/driver should have the ability to communicate with their 

dispatcher and/or the Incident Management Team before and throughout their route.  

3.1.2.2 The Incident Management Team may communicate restricted areas to the 

industry, which identifies safe corridors and communicates those options to milk 

haulers/drivers. 

3.1.2.3 Milk haulers/drivers should keep a daily written log of additional stops (food, 

fuel, maintenance) en route to dairy premises and the processing plant. 

 Minimizing cross contamination with other vehicles or people having contact 

with cattle, sheep, goats, or pigs should also occur once the hauler and tanker 

have left the farm.  

4. Core BPS for Milk Collection On a Dairy Premises 

4.2 Milk Trucks/Tankers on a Dairy Premises 

4.2.1. The performance standard is for dairy premises personnel to record all vehicle and 

people movements that enter the dairy premises. 

4.2.2 In order to pickup milk on a dairy premises, the performance standard is to provide a 

clean drive path for the milk tanker to approach the milk house (free of animal excrement). 

4.2.2.1 The SMS Dairy Premises Working Group recommends that milk should not be 

picked up on dairy premises where milk trucks/tankers must drive across a visibly 

manure-contaminated cow path. If the cow path area cannot be effectively cleaned and 

disinfected prior to tanker transit of that area, an alternative route to pickup milk on 

farm should be pre-planned. 

4.2.2.2 BEST PRACTICE: The milk tanker drive path is a hard/solid or well-drained 

gravel surface to minimize contamination of the transfer hose’s exterior and the milk 

hauler/driver’s footwear or clothing when they exit the cab.  

4.2.3 Milk trucks/tankers carrying raw milk from other premises (multiple farm pickups or no 

CIP between loads); the performance standard is to minimize raw milk contamination of 

subsequent dairy premises. 

4.2.3.1 Milk spills or leaks from dairies with infected but undetected cattle pose a risk of 

introducing FMD virus on subsequent premises. Follow the steps below to mitigate 

potential spills or leaks: 

 The inlet valve on the tanker shall remain closed at all times, except during pumping 

of milk. 

 Pay close attention while loading milk and turn off the pump before reaching full 

tanker capacity to avoid overflow and milk escaping from the vent or manhole. 
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 Milk leaked/spilled onto porous surfaces (soil, mud, gravel, or pitted concrete 

driveways) are difficult to clean and disinfect to inactivate the FMD virus making 

prevention steps critical.  

 Milk leaked/spilled onto non-porous surfaces (stainless steel, sealed concrete – not 

pitted) must be cleaned and disinfected (see Sections 7 and 8) to inactivate the FMD 

virus. 

 Should large quantities of milk not originating from the current dairy premises leak or 

spill outside of the milk house, the hauler should alert the dairy premises personnel to 

clean and disinfect the area. 

5. Controlling Dairy Premises Access: Line of Separation (LOS) and Controlled Access 

Point(s) 

5.1 Establishing a Line of Separation (LOS) and Controlled Access Point(s) on a Dairy 

Premises  

5.1.1 When determining the location(s) for the line of separation (LOS) and 

controlled access point(s), the performance s tandard is to establish a boundary 

that adequately separates off farm movements from on farm movements to 

prevent exposure of susceptible animals.  

5.1.1.1 Setup temporary barriers (fence, gates, posts, ropes, etc.) designating the LOS 

that separates the milk tanker path from the rest of the farm.  

5.1.1.2 Controlled access points should not be located in close proximity to animal 

housing areas due to the risk of runoff and splashing from the C&D station. 

5.2 NOT Crossing the LOS for Milk Collection (Option 1) 

5.2.1 The area where the milk tanker parks near the milk house is outside the LOS; the 

performance standard is to ensure other vehicles and personnel entering the dairy do not 

drive/walk through this area, unless they are involved in milk pumping activities 

and specific biosecurity steps are followed.  

5.2.1.1 The milk tanker does not need to undergo C&D as it is not crossing the LOS. 

 The milk tanker should be considered contaminated and poses the risk of FMD virus 

introduction to the area through its contaminated tires, wheel wells, and 

undercarriage.  

 Direct load tankers must be treated as “off farm” and care taken when dairy premises 

personnel connect the farm-dedicated transfer hose to the pump.  

 Depending on weather and road conditions, residue may be left behind after the 

tanker leaves the dairy premises. The area where the tanker drove and parked should 

be considered contaminated and a possible source of FMD virus introduction to the 

dairy herd.  

5.2.1.2 On farm vehicles are excluded from this area.  

5.2.1.3 Susceptible animals should not walk through this area. 
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5.2.1.4 Personnel should not walk through this area.  

If they must, proper biosecurity protocols should be followed when crossing the LOS at a 

controlled access point.   

5.3 Crossing the LOS: Only the Transfer Hose (Option 2) 

No specific BPS are listed for the tanker in this option with the exception of BPS 3 Over the 

Road Transport; BPS 4 Core BPS; and BPS 5.1 Establishing the LOS and Controlled Access 

Points. It is assumed that the BPS for Option 1 Not Crossing the LOS also apply to Option 2.   

5.4 Crossing the LOS: Milk Truck/Tanker (Option 3) 

5.4.1 When crossing the LOS at a controlled access point, the performance 

standard is removal of all visible contamination on the milk tanker (or other 

conveyances) followed by disinfection.  

5.4.1.1 The dairy premises should have a C&D station setup outside of, but adjacent to, 

the controlled access point to C&D all milk trucks/tankers entering and leaving the 

farm. 

 The area where the tanker is cleaned and disinfected should be free of dirt/mud 

(ideally on a hard/solid or well-drained gravel surface). 

 The milk hauler/driver should remain in the cab of the milk tanker. 

 If the milk hauler/driver must exit the cab for any reason, follow protocols under 

Section 4.1.2. 

 Designated on farm personnel should be prepared to clean and disinfect the milk 

tanker prior to entry. 

 This will require proper protective gear (see Section 9.2), cleaning equipment (see 

Section 7), and approved disinfectant (see Section 8).  

 All protective gear and equipment should be stored at or near the disinfection station. 

 Runoff/effluent from the C&D station must be managed such that it does not enter 

animal housing, drive paths, flowing steams, ditches, or other avenues that leave the 

dairy farm premises. 

 Any applicable state or local regulations regarding the management of the 

runoff/effluent should be followed. 

 Mobile cleaning and disinfecting units as approved by the Incident Management 

Team may be utilized. 

5.4.1.2 C&D station personnel should inspect the milk tanker storage compartment and 

external surfaces to monitor for milk leakage during transit.  

 If the sides of the tanker are milk streaked, this could indicate loss from the dome lid 

assembly. 

 The storage compartment seal should be broken by farm personnel and given to the 

driver in the cab.  
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 The hauler should be notified of any milk leakage so the problem can be addressed at 

the next off-load at the processing plant.  

 If milk leakage is excessive (i.e., it will leave a puddle on subsequent dairy premises), 

it should return to the plant so the problem can be addressed before picking up 

additional raw milk.  

 Trucks/tankers with leakage should have the storage compartment cleaned and 

disinfected, as well as the rest of the tanker exterior. 

5.4.1.3 The milk tanker should be cleaned as described in Section 7 (focusing on the 

tires, wheel wells, undercarriage, mud flaps, splash guards, storage compartment, steps) 

to remove visible contamination.  

 Use the least amount of water necessary. 

 Runoff and splashes should not come in contact with susceptible animals. 

 Runoff and splashes should be contained or managed so that it is prevented from 

entering nearby water sources or offsite traffic areas per local and/or state 

environmental regulations as it may contain virus. 

 In situations where the milk tanker does not cross the LOS, C&D of the tanker will 

not be required.  

5.4.1.4 The milk tanker should be properly disinfected with an approved disinfectant 

that is applied for the recommended wet contact time per label directions before entry 

to the premises. 

 BEST PRACTICE: When exiting the dairy premises, the milk tanker should go 

through the same C&D steps as upon entry 

7.4 Pathway Assessment Components 

The analysis included review of historical outbreak information, rationale for C&D practices, 

informed professional judgment of the risk assessors, and input from the RAWG.   

7.5 Historical Outbreak Information 

Section 4.4 of this RA-BPS Analysis covers the historical FMD outbreak data that implicates 

people and vehicle movements in the spread of disease. It is generally accepted by FMD 

researchers that both vehicles and personnel are significant means of transferring virus between 

farms. The 2007 Surrey, UK FMD outbreak implicated construction trucks hauling contaminated 

soils as the source for spreading infectious materials. The 2007 case control study of that 

outbreak indicated that farms with higher biosecurity had a reduced risk of FMD infection during 

the outbreak. Secondarily infected farms had more visitors (such as builders or travelers) on their 

land than control farms and were less likely than control farms to have gates/fences at the 

entrance to livestock areas or visitor parking areas separate from the livestock areas (Ellis-

Iversen et al., 2011). During the 2001 UK outbreak, “dirty” tankers were not allowed on farms 
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and were rerouted to truck washes prior to entering farms to decrease virus spread (P. Hullinger, 

RAWG meeting, 2013).  

7.6 Cleaning and Disinfection (C&D) Background Information 

According to the NAHEMS Guidelines for Cleaning and Disinfection (June 2011):  

During an FMD outbreak, C&D is an important component of a biosecurity program, as 

it is an effective means of lessening the threat of FMD by reducing the presence of 

pathogenic microorganisms and preventing the spread of the virus. Cleaning is one of the 

most important steps in the C&D process. When done appropriately, cleaning alone can 

remove over 90% of microorganisms. This step also helps improve disinfection efficacy 

since most disinfectants have reduced effectiveness in the presence of organic material. 

The cleaning process should be conducted prior to the application of all Environmental 

Protection Agency (EPA)-registered disinfectants. The C&D processes should be carried 

out in a systematic manner to ensure efficacy and efficiency. Regardless of the situation, 

item, or area, effective C&D involves understanding the steps of the basic C&D protocol. 

All C&D personnel should understand this protocol, and the factors that may influence 

disinfection efficacy and any safety issues involved with C&D procedures. When 

correctly implemented, C&D procedures can be a cost-effective means of minimizing 

pathogenic threats.  

The most crucial practices for preventing disease spread onto or from premises during an 

outbreak will be controlling access to the premises, maintaining clean corridors, managing traffic 

movement, and conducting effective C&D of equipment and vehicles. There are two goals to 

C&D protocols: (1) minimize roadway contamination to contain virus within the control area and 

(2) prevent the spread of FMDv onto a susceptible premises. The C&D activities need to keep 

vehicles as clean as possible to control fomite transport onto and off of premises. The 

effectiveness of the C&D process will be determined by several factors, including training of 

personnel; appropriate implementation of C&D procedures; preventing and managing tanker 

milk spillage and leakage issues; and cleaning vehicles in all weather conditions. The ability to 

keep the driveway and roadways clean will facilitate quicker C&D activities at the farm gate.  

7.7 Over the Road Transport and Core BPS Analysis 

There are three general sections of the BPS that apply to all milk collection options: Section 3 

Over the Road Transport in a Control Area; Section 4 Core BPS for Milk Collection on a Dairy 

Premises; and Section 5.1 Establishing a LOS and Controlled Access Points on a Dairy Premises. 

The general performance standards include no visible contamination on the external surfaces of 

the tanker; maintaining a record of exterior truck washes; recording additional tanker stops; and 

adhering to designated traffic corridors. The Core BPS include providing a clean drive path to 

the milk house; the Best Practice being a drive path composed of a hard/solid or well-drained 

gravel surface; and protocols to prevent and mitigate milk leakage and spillage. When 
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determining the LOS and controlled access points, the standard is to establish a boundary line 

that adequately separates off farm movements from on farm movements of traffic and people.   

Risk Analysis: The Over the Road Transport, Core BPS and Establishment of the LOS BPS all   

provide good risk mitigation procedures for minimizing transport of contaminated materials via 

the external surfaces of the tanker.  

7.8 Tankers That Cross the LOS (Option 3) Analysis 

BPS Section 5.4 and Appendix 4 present the tanker information that applies to this milk 

collection option. This option is discussed first, as it was the original option evaluated in the 

Baseline RA. The following background information is from the BPS document.   

BPS summary: Appendix 4 contains examples of farms that house or hold animals near the milk 

truck drive path to the milk house. The BPS state that there are three critical control points for 

preventing FMDv introduction to the herd in this situation: milk tanker undergoes C&D prior to 

crossing the LOS; the milk hauler exiting the cab to collect milk wears proper PPE and does not 

have contact with people, animals or milk fed to livestock; and the truck-mounted transfer hose 

is handled to prevent deposition of raw milk and environmental contamination from previous 

farm pickups onto a subsequent farm.  

The checklist presented in BPS Appendix 4 is used to determine if a dairy premises needs to 

C&D the milk tanker to minimize introduction of FMDv. If one or more of the following apply, 

the milk tanker C&D should occur.  

 Drive path leading to the milk house passes close to susceptible animals 

 Drive path leading to the milk house is shared with vehicles used on farm in animal areas 

 Area in front of the milk house slopes toward animal housing or holding areas  

Crossing the LOS: Milk Truck/Tanker (Option 3) 

The BPS for tankers that cross the LOS listed in BPS Section 5.4 and Appendix 4 address 

removal of all visible contamination on the milk tanker (or other conveyances) followed by 

disinfection. The key BPS include: siting of the C&D station; C&D of the tanker upon entry; 

C&D of the tanker upon exit as a Best Practice; inspection of the storage compartment for milk 

leakage; following protocols for addressing milk leakage on farm and at the processing plant; 

and following protocols for delivery and pickup of direct load tankers.  

Risk Analysis for Option 3: Tanker Crosses the LOS 

All of the specified BPS for tankers that cross the LOS will help mitigate transport and 

deposition of virus onto a premises via tanker movements. It is equally important to prevent virus 

movement from the dairy operations into the drive path of the tanker. For this reason, it would be 

advisable to keep farm staff, vehicles, and livestock away from the drive path area to avoid 

moving contaminated materials into the path of the tanker. The key is to minimize mud and 
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manure on the drive path. If tanker C&D is conducted upon entry and the drive path to the milk 

house is not kept free of mud and manure, it will be necessary to conduct tanker C&D upon exit. 

It will be more time and resource efficient for the C&D efforts to keep other vehicles and people 

out of this area. If cross traffic cannot be avoided in the tanker drive path area, then C&D upon 

exit should be conducted to prevent movement of virus offsite and potential cross contamination 

of other vehicles, people, and equipment.  

7.9 Tankers That Do Not Cross the LOS (Option 1) Background 
Information 

BPS Section 5.2 and Appendix 2 present the information for milk haulers and tankers that do not 

cross the LOS (Option 1). In this option, the driveway, hauler, tanker, and milk house are all 

considered outside of the LOS. Background information from the BPS is summarized below.  

For some dairy premises, it may be possible for the farm to configure their LOS boundary to 

allow the drive path to the milk house to remain outside of the LOS. The over the road transport 

and Core BPS apply to both Options 1 and 2, in addition to the BPS listed below.  

BPS summary: In this option, the farm would establish their milk house as outside the LOS 

during milk collection and the hauler performs all milk pumping activities. The door from the 

milk house into the milking parlor becomes a very important critical control point for preventing 

FMDv introduction into the herd. Dairy premises that utilize direct load tankers may also have a 

farm layout conducive to this approach. All doors from the milk house leading to the farm side 

are controlled access points and biosecurity protocols must be followed to cross the threshold. 

Traffic entering the milk house from the outside or from inside the building should be 

minimized. This approach closely aligns with normal milk collection activities in a non-FMD 

outbreak situation. It also offers a solution to weather challenges (severe wind, heavy rain or 

snow, freezing temperatures, etc.), as well as locations faced with water shortages. Dairy 

premises personnel are responsible for C&D of the milk house and equipment once the hauler 

leaves.   

Because the tanker does not undergo C&D at the dairy premises in this option, the milk tanker 

should be considered contaminated and pose a risk for FMDv introduction to the driveway area 

through contamination on tires, wheel wells, and the tanker undercarriage. Environmental media 

that may be released from tankers should be considered contaminated and a possible source of 

FMDv introduction to the dairy herd. 

Below is the BPS Appendix 2 checklist to determine if a dairy premises can utilize Option 1 and 

minimize introduction of FMDv from the milk tanker and hauler/driver:    
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1. Milk house is adjacent to a public road and tanker does not enter dairy premises to 

collect milk – OR –    

2. Drive path leading to the milk house does not pass close to susceptible animals    

3. Area in front of the milk house does not slope towards animal housing or holding 

areas    

4. The hauler/driver is trained in proper protective gear donning, doffing and disposal    

5. Doors leading from the milk house can be established as controlled access points with 

signage, proper biosecurity steps posted, and all supplies required to meet the 

biosecurity steps    

6. Dairy premises personnel are trained in proper cleaning and disinfection protocols for 

the milk house    

7. Dairy premises personnel are trained in proper protective gear donning, doffing and 

disposal    

 

Summary of Key BPS for Not Crossing the LOS: Milk Hauler and Tanker (BPS 

Section 5.2) 

The key BPS for Option 1 include: ensuring other vehicles and personnel do not move through 

the area in front of the milk house unless appropriate biosecurity protocols are followed; the milk 

tanker does not undergo C&D protocols; and on farm vehicles and susceptible animals are 

excluded from this area. After milk collection is complete, the performance standard is for dairy 

personnel to don appropriate PPE and C&D the milk house floor and equipment contacted by the 

hauler.    

7.10 Crossing the LOS: Only the Transfer Hose (Option 2) Background 
Information  

In this option, the area just outside of the milk house is considered OUTSIDE the LOS and the 

milk house is INSIDE the LOS. A transfer hose with no visible contamination on its exterior 

crosses the controlled access point, which is a critical control point for preventing FMDv 

introduction to the herd. Another critical control point is to ensure residual raw milk in a truck-

mounted transfer hose is not deposited on subsequent dairy premises. The hauler/driver works 

with farm personnel to accomplish milk collection activities with each staying on their respective 

side of the LOS. C&D of the tanker would not be required. 

Comment: There are no specific BPS listed in Section 5.3 that directly pertain to the tanker. It is 

assumed that the tanker will follow the BPS under Section 5.2 Not crossing the LOS.   

Below is the BPS Appendix 3 checklist to determine if a dairy premises can utilize Option 2 

where only the transfer hose crosses the LOS.  
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1. Milk house is adjacent to a public road and tanker does not enter dairy premises to collect 

milk – OR –    

2. Drive path leading to the milk house does not pass close to susceptible animals    

3. Area in front of the milk house does not slope towards animal housing or holding areas    

4. State requirements for a licensed weigher/sampler to perform milk collection duties can 

be met    

5. A transfer hose is available that is long enough to reach from the bulk tank to the milk 

tanker through a controlled access point and does not exceed pump manufacturers 

recommendations    

6. The hauler/driver can work with farm personnel to accomplish milk collection activities 

   

7. The hauler/driver is trained in proper protective gear donning, doffing and disposal    

8. Dairy premises personnel are trained in proper cleaning and disinfection protocols for the 

milk transfer hose    

9. Dairy premises personnel are trained in proper protective gear donning, doffing and 

disposal    

 

7.11 Risk Analysis for Options 1 and 2: Not Crossing the LOS 

The following risk evaluation addresses Options 1 and 2 in which the tanker and hauler remain 

outside of the LOS during milk collection activities. These approaches are applicable to dairy 

premises in a Control Area under the following conditions: all animal movement has been 

stopped and vehicles originating from farms within the Control Area are undergoing C&D 

procedures on farm or are instituting other management practices to limit contamination of 

roadways. Pre-planning at the farm level has been conducted to address the biosecurity 

procedures that will be required in the first days of an outbreak. The biosecurity steps for this 

approach will need to be implemented immediately in an outbreak to be effective in preventing 

movement of virus onto a susceptible premises.  

The following assumptions were used for this section: 

 The driveway may have a similar level of environmental contamination on its surface as 

the nearby roadways.   

 C&D of all tankers is performed at the processing plant as a Best Practice to ensure that 

only visibly clean tankers leave the plant to travel to dairy premises.  

 The dairy premises LOS is established so that livestock areas and farm vehicle activities 

are not in close proximity to the milk house and driveway.  

 The LOS and driveway is sited to prevent movement of environmental media across the 

LOS in either direction by weather events, wind, or fomites.    



 

RA-BPS Analysis March 2016  Page 62 
 

 The farm layout allows for a portion of the driveway in front of the milk house to be 

dedicated to the tanker. The dedicated driveway section has no other traffic or people 

movements through this area, unless appropriate biosecurity practices are followed.  

 A controlled access point is located in front of the milk storage/milk house to allow 

biosecure handling of the transfer hose (farm or truck-mounted) in Option 2.   

 All doorways into the milk house are considered controlled access points for Option 1.  

 The transfer hose is handled and undergoes C&D per the BPS for each hose type and 

option.  

 The farm has developed farm specific SOPs for the use of PPE, handling and 

cleaning/sanitizing of the transfer hose, milk spillage cleanup, and C&D of the milk 

house equipment and floor. 

 The milk hauler is trained in biosecurity SOPs, including donning and doffing of PPE; 

appropriate handling and cleaning of the transfer hose; and maintaining the truck cab as a 

clean area.  

 All controlled access points and associated biosecurity protocols are strictly observed by 

the hauler and farm staff.    

To implement either the Option 1 or 2 approaches, the LOS and driveway layout need to create 

an adequate separation between on farm activities involving livestock, vehicles, and personnel 

from off farm traffic and people. The configuration of the farm will determine whether this 

approach can be effectively implemented and avoid the necessity to C&D milk tankers onto and 

off of the farm premises. Not all farms will have a layout that is conducive to this approach. The 

driveway to the milk house will need to have a dedicated section with a “tanker only” area 

delineated outside of the milk house. This area will need to be large enough for the tanker to 

maneuver and park in an appropriate location. Both on farm and off farm vehicles and people 

should not be allowed to move within or across the dedicated driveway area (in front of the milk 

house) to avoid transfer of contaminated materials into this area.   

A key component for Option 1 and 2 to work effectively is that the roadways are managed by the 

IMT to decrease potential surface contamination. The amount of contamination that could be 

present on a premises driveway may be similar to or greater than nearby roadways depending on 

the biosecurity practices of that farm. As stated in the BPS, the milk tanker can be considered a 

potential source of infectious materials if contaminated environmental media is transported on 

the tires, wheel, and undercarriage, and deposited onto the drive path. Therefore, the tanker 

needs to meet the BPS criteria of no visible contamination on the tanker when participating in 

milk transportation in a Control Area. Compliance with this BPS will require that the hauler or 

farm staff make a subjective evaluation on the level of “cleanliness of the tanker.”  

FMDv is an environmentally persistent virus, which can remain viable for weeks to months 

under specific environmental conditions. Because of this persistence, the deposition and 
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accumulation of potentially contaminated environmental media (mud, snow, slush, etc.) in a 

driveway over several days to weeks could pose a risk to livestock, if this material moves across 

the LOS via biosecurity breaches or weather events. For this reason, it is critical to keep all 

livestock away from the dedicated driveway area and ensure all farm equipment and vehicles that 

cross the LOS will undergo C&D procedures to prevent contamination of the roadway and the 

driveway. If the tanker is contaminated with environmental media that could have originated 

from a previous farm, it could pose a risk to the next farm. If a tanker is contaminated with 

environmental media during transit to a dairy premises, it is advisable to clean the tanker prior to 

approaching the milk house even if the tanker does not cross the LOS.  

Options 1 and 2 approaches may be most appropriate for single farm pickups and premises using 

a direct load system where the tanker travels directly from the farm to the processing plant and 

back to the same farm. For tankers with multi-farm pickup routes, Option 1 or 2 may create a 

greater threat to subsequent farms, if biosecurity lapses occur and/or severe weather events move 

contaminated environmental media into the drive path of the tanker. The LOS and driveway 

approach must be properly designed to sufficiently separate off farm traffic from on farm traffic 

and movements. Properly designed driveways and LOS boundaries should prevent unintentional 

movement of contaminated environmental media across the LOS into areas where it can be 

moved into livestock areas. Multi-farm pickups present a greater risk of viral spread due to the 

larger number of tanker stops and driving routes that encompass multiple farm roadways.   

In both Options 1 and 2, the hauler and dairy personnel need to work together to avoid cross 

contamination. In Option 1, the doors to the milk house are controlled access points that shift 

after the hauler has completed milk pickup activities. Farm personnel should enter the milk 

house in PPE that is dedicated to conducted C&D activities or other work within the milk house.  

The goal is to keep the milk house floor and equipment, including the transfer hose, clean to 

avoid contaminating the hauler while he/she is conducting milk pickup activities. The area in 

front of the milk house should be considered a biosecure area. Farm staff should not walk 

through this area, unless appropriate PPE protocols are followed. Farm staff should not enter the 

milk house through the outside door because the area in front of the milk house and the outside 

door is outside of the LOS in Option 1. Ideally, they should only access the milk house for C&D 

activities from the inside door in the hallway or milking parlor while wearing appropriate and 

dedicated PPE.  

For Option 2, the LOS boundary is in front and outside of the milk house. Ideally, the area in 

front of the milk house should be considered a transitional area, and farm staff should not move 

through or into this area except during milk collection activities and while wearing appropriate 

PPE, if possible. If the area can be kept clean, it will minimize contamination of the external 

surfaces of the transfer hose, which can decrease the amount of time required to conduct hose 

C&D efforts. Keeping an area clean does not replace or minimize procedures for appropriate 

handling and C&D of the transfer hose.  
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For all Options (1, 2, or 3), tankers should undergo C&D at the processing plant to ensure that 

only visibly clean tankers are allowed to travel back to dairy premises. This is a critical step to 

control and minimize roadway contamination for all vehicles in a Control Area. It is also an 

important mitigation step to reduce the environmental burden of virus for farms using the options 

for not crossing the LOS, since no additional tanker C&D is conducted at the farm premises.  

7.12 Risk Analysis of High-Pressure Washing to C&D Tankers On Farm.  

High-pressure washing represents a potential risk for bioaerosol transmission of FMDv to 

susceptible species on farm. C&D with high-pressure washers at the dairy processing plants does 

not pose a risk of viral transmission to susceptible species. Power washing is known to produce 

aerosols in industrial settings and in laboratory experiments. The distance that a population of 

aerosols could travel will be dependent on the environmental conditions and the size distribution 

of the aerosols generated. No studies could be found that addressed aerosol production from 

pressure washers in an outdoor environment. It is assumed that aerosol generation from cleaning 

activities can pose a risk to livestock, if the C&D station is in close proximity to livestock areas. 

Appendix 3 presents a summary of the studies that have evaluated aerosol generation from power 

washing activities.  

7.13 Summary of Challenges and Discussion Points from the RAWG 2013 

The RAWG discussions focused on further clarifying the intent of the applicable BPS for this 

pathway. Below are key points that were raised by the group in the conference calls. This list 

provides insight into biosecurity issues that need to be addressed on a farm. This information was 

discussed prior to the introduction of the LOS concept within the BPS.  

What does a clean drive pathway mean? (RAWG discussion) 

 There is no animal traffic through this area. 

 On visual inspection, the drive path is clean, which means it is visibly clear of 

contamination—including manure.  

 The composition of driveways is variable (asphalt, concrete, gravel, etc.), yet driveways 

will require appropriate materials that can undergo C&D procedures to maintain a clean 

pathway. This presents a maintenance issue. 

 Managing farm traffic flow needs to minimize vehicle cross traffic through the driveway 

area to prevent transport of manure into the drive path by vehicles, milk tanker, and farm 

activities. This may involve re-routing farm traffic such as vendors, feed trucks, 

veterinarians, and employees away from the drive path area. This may require a second 

separate entrance to the farm for other vehicles. 

 A clean drive path enhances prevention of hauler contamination during milk collection 

activities. 

How do you control access to the premises? (RAWG discussion) 
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 The volume of vehicle movements on and off of a farm is substantial on a daily basis. 

 A visitor log should be maintained for all people entering and exiting the farm. 

 C&D will be conducted at the designated area, which may be the farm gate or LOS. It is 

the responsibility of the dairy farmer to control access to the premises and ensure no 

contamination on any vehicle entering or leaving the farm. 

 Fencing will need to keep vehicles and people from animal areas (e.g., provide parking 

area for vehicles of visitors and farm employees away from animal areas). 

 Animals on pasture should be kept away from roadways. 

 Address separation of on farm vehicles from other vehicles that may move to other 

sections of a premises property or other off farm locations.  

What are the concerns with C&D activities? (RAWG discussion) 

 Any vehicle entering the farm (crossing the LOS) will require C&D of the exterior tanker 

surfaces. 

 Cleaning is the most important step in the C&D process. Disinfectant cannot penetrate 

organic material, so it is not effective to only apply disinfectant to a “dirty” vehicle.   

 By instituting practices that minimize contamination on the tanker, the time for C&D 

efforts can be minimized. 

 All vehicles need to undergo C&D procedures to prevent cross contamination on public 

roads. This may require regional cleaning stations and check points on roadways leading 

to the farm. 

 Adequate C&D at the farm gate protects the farm, hauler, and tanker, as well as other 

vehicles entering the site. 

 Educational information on biosecurity procedures for dairies will be crucial to help dairy 

owners understand the importance of the recommended biosecurity steps.  

 Small farms will have space constraints for C&D stations, which will need to be 

addressed when locating facilities. 

 The decisions for selecting a centralized wash station to serve many farms, instead of an 

on farm C&D station, should be based on regional considerations and designed based on 

the location and seasonal weather conditions.     

What are the concerns for C&D station? (RAWG discussion) 

 If waste water from C&D stations is not treated to inactivate FMDv, any opportunity for 

runoff creates a potential pathway for movement of virus into surrounding areas/farms. It 

will be necessary to fence animals away from the C&D station to prevent animal contact 

with runoff from the station.   

7.14 Summary 

Environmental contamination on external surfaces of the tanker can be controlled and mitigated 

by strict adherence to the biosecurity protocols laid out in the BPS for each of the three milk 
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collection options. The LOS, milk house driveway, and C&D station will need to be properly 

sited to prevent accidental or unintentional movement of contaminated materials by people, 

vehicles, and weather events in either direction across the LOS. Biosecurity protocols for farm 

staff and the hauler need to be strictly implemented to avoid cross contamination of equipment, 

vehicles, and people. The overall goal of the BPS is to ensure that contaminated materials are 

minimized in all areas that the tanker travels.  

7.15 Conclusion  

After collective implementation of the applicable BPS, the risk that external contamination of the 

tanker will result in exposure of susceptible livestock ranges from very low to moderate for all 

milk collection options considered. Risk levels for each milk collection method are as follows: 

multi-farm pickups, range is low to moderate; single farm pickups, the risk level is low; and 

direct load trailers, the range is very low to low. For tankers that cross the LOS and undergo 

C&D procedures, it is expected that C&D activities will be performed correctly. If the 

biosecurity procedures, including C&D, are inadequate, the risk of moving infectious virus onto 

a farm will increase significantly. For tankers that do not cross the LOS, the likelihood of 

external contamination of the tanker may be extremely variable based on the type of tanker used, 

variable weather events, and roadway contamination. Therefore it is critical to design the LOS 

and driveway access in a manner that prevents runoff and movement of materials across the 

LOS. Strict adherence to performance standards in all options is crucial. The key BPS are listed 

below. 

 Milk hauler keeps the external surfaces of the truck as clean as possible.  

 Hauler utilizes outbreak specific procedures, including logging additional stops, 

adherence to traffic corridors, and cell phone contact with dispatcher or IMT. 

 Tanker is stored in a secure location that prevents cross contamination. 

 A clean drive path that is free of animal excrement should be provided for tankers 

regardless of the LOS option used. The Best Practice is having a drive path that is 

hard/solid or well-drained gravel surface. 

 Hauler follows protocols for preventing milk spillage and leakage from the tanker and 

conducts appropriate C&D of milk loss onto the ground.  

 Dairy premises establish the farm LOS and controlling access point(s).   

 Milk haulers and farm personnel must strictly adhere to the biosecurity protocols that 

apply for crossing and not crossing the LOS, the Core BPS, and over the road transport 

BPS, regardless of the option use.  

 Option 1 and 2: The milk tanker does not undergo C&D, but should be considered 

contaminated and pose a risk of FMDv introduction onto the driveway, which is outside 

of the LOS. 
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 Option 1 and 2: On farm vehicles and susceptible animals are excluded from the 

driveway and parking area outside of the milk house.   

 Option 1: After milk collection is complete, dairy premises personnel wearing 

appropriate PPE conduct C&D of the milk house floor and equipment contacted by the 

hauler.  

 Option 2: No specific BPS are listed for the tanker; it is assumed that Option 1 guidance 

applies.   

 Option 3: C&D of the tanker is conducted prior to crossing the LOS and controlled 

access point upon entry on the tanker and all conveyances. The Best Practice is C&D 

conducted on the tanker upon exit from the farm.   

 The C&D station is sited in an appropriate area to avoid waste water runoff into animal 

areas or exposing livestock to aerosols from C&D high-pressure washing. 

 The C&D station personnel inspect the milk tanker storage compartment and external 

surfaces to monitor for signs of milk leakage during transit.   

 Hauler and farm staff PPE requirements – see Pathway 1 (Chapter 5) for details. 

 Handling of the transfer hose – see Pathway 6 (Chapter 10) for details. 
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8. Pathway 3: Likelihood that Milk Containing FMDv Emanating from 
a Milk Tanker via Aerosolization Will Result in FMDv Introduction 
onto a Susceptible Farm 

Risk Factors: Bioaerosol generation during milk pumping procedures, or via milk loss through 

the dome lid and subsequent aerosolization during conveyance, could lead to exposure of 

susceptible livestock. 

Current Preventive Measures: According to PMO Item 5r Milk house – Construction and 

Facilities, Administrative Procedures 15g, “At all times, the bulk milk pickup tanker manhole 

opening(s) shall remain closed, except for brief periods for sampling and examination when 

environmental conditions permit.”  

The standard tanker design has a dome lid, which covers the manhole, and a manhole cover. This 

assembly is held in a closed position through tightening of the dog legs (clamps). One or more 

air vents are located on the inner manhole cover and outer dome lid to allow venting of air during 

pumping and transport.  

Biosecurity Performance Standards (to be implemented by industry during an outbreak): 

The condensed version of the BPS that will limit the potential escape of milk bioaerosols from 

the dome lid assembly during pumping and transport and result in contamination of the tanker, 

roadways, or other areas where the tanker travels and result in exposure of livestock are listed 

below. The complete BPS list for this pathway is presented in Section 8.3 Outbreak Specific 

Measures below.   

1. Assure the dome lid is closed and in the locked position (secured by the dog legs) during 

pumping activities and during transport.   

2. Follow the state regulations that apply to venting of the tanker during pumping, including 

complete closure of the dome lid. Additional vents in the manhole cover and dome lid 

may be needed for adequate airflow.  

3. Ensure the tanker is not overfilled, which could result in milk escaping from the vents or 

manhole cover. 

Conclusion: If the PMO and BPS are strictly followed, the likelihood of milk containing FMDv 

escaping from a milk tanker via aerosolization is negligible to low.  

8.1 Introduction 

The likelihood of milk containing FMDv emanating from a tanker via aerosolization resulting in 

spread of infectious virus was estimated as very low to low in the Baseline RA, assuming PMO 

and state regulations are strictly followed and the dog legs are secured in a closed position at all 

times. This pathway was evaluated in Section 9.2 of the Baseline RA. Additional information 

was obtained after the Baseline RA was completed and is included below. The scenarios in 

which aerosolization of FMDv contaminated milk may occur are: (1) during pumping of raw 
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milk into the tanker and passage of milk aerosols either through the air vents or via lifting of the 

manhole cover and escape of bioaerosols around the lid edges; and (2) via loss of liquid raw milk 

through the air vents or edges of the manhole cover during conveyance and subsequent 

aerosolization. No studies were found in the literature on aerosolization of milk during pumping, 

transport activities, or during an outbreak. In addition, no available studies were found on 

aerosolization of milk (bioaerosols) or the physical chemistry of milk within a tanker. For these 

reasons, expert opinion was solicited for this analysis. Filters to prevent aerosolization of FMDv 

contaminated milk are not commercially available in the U.S.  

8.2 Current Preventive Measures 

According to the PMO, the tanker manhole cover and dome lid should be kept closed, except for 

brief periods for sampling and examination of milk. These steps are typically performed at the 

beginning of the day and when unloading at the processing plant. The manhole opening on the 

tanker is covered by the manhole cover (inner lid) and the dome lid (or dust cover). These two 

covers are held in a closed position by the dog legs (clamps) when they are tightened. A rubber 

gasket is usually located beneath the inner lid or on the edge of the lid. Air vents are located in 

both the inner lid and dome lid cover.  

The most visible and significant vents are located within the inner lid. The typical vents used 

within the inner lid are the Runovent® filter or Olson® vent. A smaller plastic vent is located in 

the dome lid. Air displaced during pumping leaves the tanker through the venting system when 

the dog legs are tightened down. Air may also be displaced from the tanker through the upward 

lifting of the manhole cover and dome lid, if the dog legs are loosened during pumping. 

Loosening of the dog legs during pumping is allowed in some, but not all states. In this latter 

situation, air escapes primarily around the perimeter of the inner lid (the path of least resistance) 

and not through the vents. The dog legs should be tightened down immediately after pumping is 

complete. The dome lid/manhole cover assembly being closed tightly during conveyance 

mitigates the risk of milk loss from the tanker.  

The Runovent® filter is commonly used on farm pickup tankers. It consists of a 3-piece plastic 

vent system, which contains an internal off-set baffle system that creates obstructions for the 

passage of milk and aerosols through the vent (Figure 3 and 4). Runovent® filters generally 

allow for more milk spillage than the Olson® vent. Figure 5 shows the spring loaded dual poppet 

design configuration of the Olson® vent, which is typically used on over-the-road tankers that 

move milk between non-farm facilities such as processing plants, receiving stations, and transfer 

stations. A poppet is a pop-off or pressure release valve, which releases quickly at a 

predetermined pressure and then resets itself. Poppet valves are used for regulating the flow of 

liquids and gases in many industries.  

Accidental loss of milk during transport can occur due to failure to tightly close the dog legs or 

the valve fittings at the back of the tanker. Loss of milk from tankers typically is minimal and 

occurs infrequently during transport according to industry experts. However, overfilling the 
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tanker can lead to leakage of milk around the edges of the dome lid/manhole cover assembly, as 

well as through the vent system. At one dairy visited by the risk team, milk was seen dripping 

onto the floor from the tubes within the tanker ladder handrails due to overfilling the direct load 

tanker while still within the bay. Several RAWG members have also reported observing milk 

leakage from tankers during transport or while on farm.  

Expert opinion on the likelihood of milk bioaerosols exiting the tanker during pumping or 

transport indicated that if the net air movement is through a Runovent® filter, the filter will 

inhibit the majority of particles from exiting the tanker due to the torturous path the baffles create 

for air movement (Figure 3). In the event that the dome lid assembly is not closed tightly, and net 

air movement is by air lifting the inner lid of the tanker, there will be a greater chance for 

particles to remain in the airstream and escape from the tanker. 

Figure 3 Runovent® filter parts disassembled (baffle, sleeve, and nut) 

(http://www.tankerpartsstore.com/mm5/merchant.mvc?Screen=CTGY&Store_Code=TankerPartsSto

re&Category_Code=RUNOVENTS) 

 

  

Baffle Sleeve 

Nut 
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Figure 4 Schematic of how the Runovent® filter parts fit together (http://runovent.com/index.html) 

 

Figure 5 Olson® vent 

(http://www.tankerpartsstore.com/mm5/merchant.mvc?Screen=PROD&Store_Code=TankerPartsSto

re&Product_Code=OLS-T21642&Category_Code=SANVENTS) 

 

The tanker dome lid and manhole cover assembly is shown in Figure 6. In the picture, the dome 

lid is opened 90° with the inner lid and white gasket visible on the edge of the manhole cover. 

The inner lid has two blue Runovent® filters within it that fit into openings located in the lid for 

venting purposes. The dog legs are pivoted outward in order to open the dome lid.  

Figure 7 shows a dome lid and inner lid assembly surrounded by a spill dam. The dome lid has a 

small white circular vent on the left side. The person is handling the white Runovent® filter in 

the inner lid. The square metal structure around the dome lid is a spill dam, which prevents milk 

that has leaked out of the manhole cover and/or the vents from spilling onto the sides of the 

tanker. Tubes from the spill dam run down the vertical handrails of the ladder and allow any 

spilled milk to drip on the ground beneath the tanker, which keeps the sides of the tanker clean. 

Figure 8 shows milk leakage from an overfilled direct load tanker and the spill dam containment 

of milk. The opening to the drain tube is in the right-hand corner of the picture.  
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Figure 6 Tanker dome lid assembly (D. Bickett-Weddle) 

 

7 Dome lid assembly with spill dam (D. Bickett-Weddle) 
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Figure 8 Overfilled direct load tanker with spilled milk contained by spill dam (K. Johnson) 

 

 

8.3 Outbreak Specific BPS Measures 

Exposure to FMDv from milk bioaerosols is minimized through the BPS presented below. The 

following practices by the hauler will limit the potential release of milk bioaerosols through the 

dome lid assembly.  

4.2.4 To mitigate the risk of bioaerosols escaping the air vent during milk pumping and 

transporting, the performance standard is to close and lock the dome lid (secured by the dog 

legs).  

4.2.4.1 Follow state regulations that apply to venting of the tanker during pumping, 

including complete closure of the dome lid.  

 Additional vents in the manhole cover and dome lid may be needed for adequate airflow. 

 

8.4 Pathway Assessment Components 

The analysis of this pathway included the Baseline RA results, personal observations by a risk 

analyst, expert opinion, and informed professional judgment.  
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According to expert opinion solicited for the Baseline RA, three factors impede the generation of 

bioaerosols in a size range that could be transported on an airstream: (1) the temperature of the 

milk at <4.4°C (<40°F), (2) the relative humidity of the headspace within the tanker, and (3) the 

percent solids found in milk. Assuming that the headspace of the tanker is the same temperature 

as the milk, any aerosols generated during transport will fall back into the liquid prior to 

pumping at the next farm. The milk solid’s content will make any particles that are formed large 

in size; these particles will quickly fall back into the fluid layer. Additionally, if a Runovent® 

filter is used, it will inhibit the majority of particles from exiting the tanker (as long as the dome 

lid/inner lid is closed) due to the surface design of the baffle system (impaction design) and the 

torturous path it creates for air movement. For these reasons, the BPS can be met by ensuring 

that the dome lid is closed and secured during pumping activities. 

Personal observations by a risk analyst on Colorado dairies indicated that during pumping, the 

latches (dog legs) that hold the dome lid and inner lid in a closed position may be placed in a 

slightly opened (loosened) position. Air displaced during pumping then leaves the tanker through 

upward lifting of the inner lid and the dome lid cover instead of through the venting mechanism. 

This practice is not allowed or practiced in many parts of the U.S., per state regulations, but is 

allowed in Colorado.  

Further discussions with industry members clarified industry practices that could affect the 

generation of bioaerosols during pumping or during transit. Industry members of the RAWG 

indicated that during an outbreak, it would be technically feasible to keep the dome lid assembly 

closed during pumping; although it may require additional vents to be placed into the inner lid 

and dome lid cover to allow for adequate airflow. The generation of bioaerosols during pumping 

could also be countered by modifying the speed at which the milk is pumped into the tanker, 

which depends on the diameter of the transfer hose that is used. Overfilling of tankers is usually 

avoided in the industry due to Department of Transportation (DOT) weight restrictions for 

tankers on roadways and bridges and industry practices to prevent milk loss during transport.  

8.5 Summary  

The release of milk bioaerosols containing FMDv from the tanker during pumping or transit 

resulting in exposure of susceptible species can be mitigated by strict adherence to the applicable 

BPS, PMO, and State guidance to leave the dome lid assembly closed and secured during 

pumping and conveyance. These actions will ensure that the air displaced during pumping 

activities will move through the existing vent system and decrease the possibility of bioaerosols 

emanating from the tanker. Also, heightened awareness and implementation of practices to avoid 

overfilling of the tanker will need to be instituted to avoid milk loss from the dome lid area, 

which could result in milk being aerosolized or deposited onto roadways.  
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8.6 Conclusion 

After the collective implementation of the BPS, the risk of milk containing FMDv emanating 

from a milk tanker via aerosolization resulting in exposure of susceptible livestock is negligible 

to low. The BPS must be implemented together to achieve the desired outcome of limiting 

potential generation and release of bioaerosols that could lead to FMDv contamination of a 

susceptible premises. The key BPS are listed below. 

 Assure the dome lid is closed and in the locked position (secured by the dog legs) during 

pumping activities and during transport.   

 The hauler follows the state regulations that apply to venting of the tanker, and assures 

complete closure of the dome lid by locking the dog legs. Additional vents in the 

manhole cover and dome lid may be needed for adequate airflow.  

 Ensure the tanker is not overfilled, which could result in milk escaping from the vent or 

manhole. 
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9. Pathway 4: Likelihood That FMDv Present in Milk Residues Left 
Within Tankers That Have Been Unloaded and Undergone CIP Will 
Result in FMDv Contamination of a Processing Plant and 
Introduction of FMDv onto a Susceptible Farm  

Risk Factors: FMDv present in milk residues left within the tanker can potentially leak out and 

contaminate equipment and ground areas of susceptible farms and/or processing plants.  

Current Preventive Measures: The PMO Appendix B and Item 12 p-Cleaning and Sanitizing 

of Containers and Equipment requires CIP of the milk tanker once every 24 hour period when in 

use.  

Biosecurity Performance Standards (to be implemented by industry during an outbreak): 

The condensed version of the BPS that apply to tankers that have been unloaded and undergone 

CIP are listed below. The complete BPS list for this pathway is presented in Section 9.3 

Outbreak Specific Measures.  

1. Follows PMO requirement for CIP of milk tankers once every 24-hour period when 

in use. C&D of all tanker equipment milk contact surfaces including the inlet valve, 

transfer hose, pump, dome lid assembly, and storage compartment.  

2. After pumping is completed, all access points to raw milk on the tanker are 

completely sealed to prevent leakage and undergo C&D to remove any spilled milk 

residue. Maintain all equipment in good repair to prevent leakage of milk. 

3. If a truck-mounted transfer hose is used to unload milk at the plant, the hose is 

cleaned and disinfected internally and externally prior to replacing in the storage 

compartment.  

4. Evidence of internal tanker cleaning is monitored by seals on all access points and a 

wash tag identifying time/place of last interior tanker cleaning. 

Conclusion: The likelihood that viable FMDv will remain in the tanker after undergoing the CIP 

process and result in introduction of virus on an uninfected farm from tanker milk contact 

surfaces is negligible.   

9.1 Introduction 

The likelihood that FMDv present in milk residues left within tankers that undergo CIP will 

result in virus contamination of a processing plant or an uninfected farm was discussed in depth 

in Section 9.4 of the Baseline RA and was rated as negligible, if an alkaline wash/acid rinse 

protocol is used and applicable state and federal regulations are strictly implemented. Additional 

information was obtained after the Baseline RA was completed and is included below. This 

pathway addresses milk tankers that have undergone CIP procedures prior to picking up milk at a 

farm and was presented to the RAWG to provide an opportunity for further input.   



 

RA-BPS Analysis March 2016  Page 77 
 

9.2  Current Preventive Measures 

According to the PMO, the cleaning and sanitizing requirements for the milk tanker are as 

follows: (1) the milk tank truck and all of its appurtenances shall be cleaned and sanitized in 

accordance with applicable requirements of Section 7, Item 12p; (2) the milk tank truck shall be 

cleaned and sanitized prior to its first use, and when the time elapsed after cleaning and 

sanitizing and before its first use exceeds 96 hours, the tank must be re-sanitized; and (3) it is 

allowable to pickup multiple loads continuously within a 24 hour period, provided the milk truck 

is washed after each day’s use.  

The cleaning of the interior of the truck tank using a CIP system is conducted at least once every 

24 hours. The tank interior is not routinely cleaned after each load at the processing plant. During 

a 24-hour period, tankers may pickup milk either one farm load at a time or from multiple farm 

stops prior to returning to the processing plant.  

When CIP is conducted, the truck tank, storage compartment, pump, transfer hose, dome lid and 

manhole cover assembly, and other equipment with milk contact surfaces are cleaned and 

sanitized via CIP or COP procedures. In some companies, the cab floor mats, sides of the tanker, 

and wheel wells are also cleaned during this time. The external cleaning is not a standardized 

industry practice and is not possible in all processing plants.  

When the tanker does not undergo CIP procedures, the equipment with milk contact surfaces 

(transfer hose, pump, dome lid gasket, and storage compartment) may or may not be cleaned per 

company policies. Pathway 5 addresses the risks for transport of virus when CIP is not 

performed after unloading of milk.   

9.3 Outbreak Specific BPS Measures 

Exposure to virus-contaminated media is minimized through the standards presented below. The 

following practices by the hauler and processing plant will limit the presence of infectious milk 

on milk contact surfaces within or outside of the truck tank.    

6.4.4 After off-loading milk, the performance standard is to ensure no residual raw milk in the 

tanker and hose leaks upon leaving the processing plant.  

6.4.4.1 After off-loading of milk is complete, the storage compartment and/or valve area 

should be rinsed off prior to sealing all access points on the tanker.  

 All equipment on the tanker, including valves and fittings, must be maintained in 

good repair to prevent leakage of milk from these points on the tanker.  

 After milk off-loading is complete and the inlet valve is closed, any milk spilled 

around the valve or within the storage compartment should be cleaned and the 

surfaces disinfected immediately prior to replacing dust cap or closing the storage 

compartment doors. 
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6.4.4.2 The Pasteurized Milk Ordinance (PMO) requires CIP of milk trucks/tankers once 

every 24 hour period when in use. 

 Evidence for internal tanker cleaning is monitored by seals on all access points and a 

wash tag identifying time/place of last interior tanker cleaning.  

 Complete CIP of the tanker after each off-load may not be possible in many situations 

(lack of CIP equipment, lack of waste water permits, lack of off-loading capacity for 

incoming loads, etc.). 

 A sanitary rinse may not be possible due to the lack of a permit for waste water 

disposal.  

6.4.4.3 It is critical that all access points to raw milk on the tanker be completely sealed to 

prevent leaking whether CIP is conducted or not.  

6.4.4.4 The truck-mounted transfer hose should be cleaned internally and externally using 

the CIP or COP equipment at the plant prior to placing it in the cleaned storage 

compartment.  

 If the plant does not have CIP or COP capabilities, the interior and exterior surfaces 

of the hose should be rinsed with potable water until the discharge running into the 

drain is clean and clear. 

6.4.4.5 Once the tanker is unloaded and has no visible contamination on its exterior or in 

the storage compartment, it should be eligible for movement to the next location. 

 The next location could be an offsite CIP facility or another dairy premises for raw milk 

pickup. 

 

9.4 Pathway Assessment Components 

This analysis included evaluation of the CIP process, expert opinion on viral inactivation, 

discussions with industry experts (RAWG), personal observations by a risk analyst, and 

informed professional judgment. During the CIP process, the internal surfaces of the truck tank, 

transfer hose, pump, storage compartment, and dome lid assembly are cleaned and sanitized. 

Research on FMDv has shown that the virus is inactivated by high temperatures (>50°C; 

>122°F) and pH levels of <4 or >11. The CIP process uses time, temperature, and pH values that 

well exceed all of these values. Based on the estimated titers of virus that will be found in milk 

(log10 2.64 to log10 3.60 PFU/ml) and the chemical used during the CIP process, any residual 

milk film containing virus that could remain in the tank should be completely inactivated. A 

small percentage (<5%) of the industry uses enzymatic detergents, which may combine 

proteolytic enzymes, water conditioners, wetting agents, and alkaline builders into one product. 

The enzymatic detergents are not expected to inactivate the FMDv based on industry input.  

Expert opinion was solicited from Dr. Peter Krug at the USDA Agricultural Research Service 

Plum Island, (FMDv disinfection expert) on the efficacy of the alkaline/acid cleaner CIP 

protocol—used by the majority of the dairy industry—on inactivating the FMDv. Dr. Krug stated 

that: 
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The CIP process is very comprehensive and the virus has little to no chance of surviving 

the CIP conditions. The chlorinated alkaline wash at 60°C alone will be effective in 

inactivating most of the virus and the acid rinse will finish the job. The chlorine sanitizer 

(5 minutes with 100-200 ppm of chlorine, Sigurdson et al., 2004) isn't as effective as the 

acid-based sanitizers, but by then I would expect FMDv would not have survived to that 

point (personal communication, 2012). 

In April 2015, additional information was obtained by the National SMS group, which indicated 

that many challenges currently exist for tankers to access appropriate facilities where CIP can be 

conducted in a timely fashion. Constraints include processing plants that do not or cannot 

conduct CIP; local municipalities that do not permit washing in receiving bays due to waste 

water permit constraints; CIP facilities may be located long distances from the processing plant; 

haulers may not have ready access to municipalities with appropriate treatment capacity for 

waste water with high organic loads; the costs of the CIP chemicals and the neutralization 

methods prior to discharge are large expenses for plants; and the volume of waste water 

produced after cleaning plant silos, tanks and equipment may not allow for additional waste 

water discharge from tanker CIP (D. Bickett-Weddle, personal communication, 2015). The risks 

associated with not conducting CIP are addressed in Pathway 5.   

The CIP process does not include C&D of the external surfaces of the tanker, tires, or 

undercarriage of the truck, which is left to company discretion. Contamination of the external 

surfaces of the tanker is addressed in Pathway 2.   

9.5 Summary of Challenges and Discussion Points from the RAWG 

The Processing Plant BPS working group concluded that the ideal method for addressing the risk 

of contaminated milk remaining within a tanker would be to perform CIP each time the tanker is 

unloaded. CIP and COP (for equipment) must be performed every 24 hours per the PMO, and 

can take up to 30 minutes to conduct. The challenges of conducting CIP more than once every 24 

hours include: the large volume of water that is required to conduct the process; the requirement 

for water discharge permits; the cost, handling, and disposing of cleaners and sanitizers; and the 

labor hours necessary to perform the work. Additional CIP activities within the 24-hour period 

would be cost prohibitive according to industry feedback. However, CIP after each load of milk 

may not be necessary based on the results for Pathway 5, which are presented in the next chapter. 

9.6 Summary 

Taking into consideration the chemicals used in the CIP and COP processes, expert opinion, risk 

analyst observations, and Baseline RA results, the CIP/COP procedures that use an alkaline/acid 

cleaning process should be effective in inactivating FMDv in milk residues left within the tanker, 

transfer hose, storage compartments, pump, and other equipment that has milk contact surfaces.  
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9.7 Conclusion 

The likelihood that viable FMDv will remain in the tanker after undergoing the CIP process and 

result in introduction of virus on an uninfected farm from tanker milk contact surfaces is 

negligible assuming all BPS, PMO, and state guidance are strictly followed. The BPS must be 

implemented as a collective and integrated approach to avoid milk leakage from the truck tank 

and the presence of milk residues on external equipment surfaces of the tanker. The key BPS are 

listed below:  

 Follows PMO requirement for CIP of milk tankers once every 24 hour period 

when in use. C&D of all tanker equipment milk contact surfaces, including the 

inlet valve, transfer hose, pump, dome lid assembly, and storage compartment.  

 After pumping is completed, all access points to raw milk on the tanker are 

completely sealed to prevent leakage and undergo C&D to remove any spilled 

milk residue. Maintain all equipment in good repair to prevent leakage of milk. 

 If a truck-mounted transfer hose is used to unload milk at the plant, the hose is 

cleaned and disinfected internally and externally prior to replacing in the storage 

compartment.  

 Evidence of internal tanker cleaning is monitored by seals on all access points and 

a wash tag identifying time/place of last interior tanker cleaning. 
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10. Pathway 5:  Likelihood That FMDv Present in Milk Residues Left 
Within Tankers That Have Been Unloaded but Have Not 
Undergone CIP Will Result in FMDv Contamination of a 
Processing Plant or Introduction onto a Susceptible Farm.  

Risk Factors: Residual milk containing FMDv may leak out of a truck tank, storage 

compartment, or transfer hose and subsequently contaminant equipment and ground areas of 

susceptible farms and/or processing plants. 

Current Preventive Measures: PMO Appendix B and Item sections 5r Milk house 

Construction and Facilities, 10r Utensils and Equipment-Cleaning, and 15p Protection from 

Contamination address cleanliness of equipment. 

Biosecurity Performance Standards (to be implemented by industry during an outbreak):  

The condensed version of the BPS that apply to the tankers that have not undergone CIP are 

listed below. The complete BPS list for this pathway is presented in Section 10.3 Outbreak 

Specific Measures below.   

1. Inspection of tanker for evidence of milk leakage upon entry to the processing plant. 

Milk leakage should be addressed through cleaning protocols and the cause resolved 

prior to the tanker leaving the plant. 

2. The hauler or plant personnel follow protocols to address milk spills immediately 

during off-loading of milk to avoid contaminating other people or vehicles.  

3. Follow protocols for rinsing or cleaning equipment, including valve areas and transfer 

hose, to ensure no milk leakage occurs from the tanker after leaving the plant.  

4. All access points to raw milk on the tanker are completely sealed to prevent milk 

leakage after off-loading whether CIP is conducted or not. 

5. The truck-mounted transfer hose is cleaned internally and externally using the plant 

CIP or COP system prior to replacing in the storage compartment.    

Conclusion: BPS must be implemented as an integrated approach to prevent the loss of residual 

infectious milk from tankers that have not undergone CIP. If all of the BPS recommendations are 

implemented together, the likelihood for accidental infectious milk losses from milk contact 

surfaces on the tanker when CIP has not been conducted is negligible to low.   

10.1 Introduction 

The likelihood that milk residues left in tankers that have not undergone CIP procedures would 

result in FMDv contamination of a processing plant or introduction onto an uninfected farm was 

rated low in the Baseline RA. This pathway was evaluated in Section 9.6 of the Baseline RA. 

After unloading at the processing plant, spillage of residual milk could occur if enough milk 

remained in the tank, storage compartments, and transfer hose, which subsequently leaked out 
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during transit or at a farm. In this discussion, we are primarily focused on the truck tank and inlet 

valve area as the storage compartments and transfer hose are discussed in Pathway 6 in Chapter 

11.  

The inlet/outlet valve on a milk tanker controls the flow of milk into and out of a tank and 

prevents milk backflow from occurring when the tank contains milk. We will refer to the valve 

as the outlet valve for this discussion. Depending on the truck design, the valve assembly 

consists of the valve stem control and one or two ports. Transport trucks (non-pumper) and direct 

load tankers have one 3-inch port opening on the inlet valve for loading and unloading milk. 

Pumper trucks have two ports: a 2-inch port and a 3-inch port. The 2-inch port is connected to 

the pump by the cross over pipe for loading milk. The 3-inch port is used for unloading milk at 

the processing plant. Figure 9 shows the equipment configuration in the storage compartment on 

a pumper truck. Figure 10 shows a close up view of the outlet valve and the two ports. A danger 

sticker is located on the valve stem area of the outlet valve. The cross over pipe (from the pump) 

is seen in the top of the photograph connecting to the 2-inch port. The 3-inch port is to the left of 

the valve stem and has an end cap on it.  

Figure 9 Pumper truck equipment design (K. Johnson) 
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Figure 10 Close up view of outlet valve on pumper truck (K. Johnson) 

 
 

 

Milk Unloading Procedure Example  

When milk is unloaded at the plant, the cross over pipe on pumper trucks is disconnected from 

the outlet valve and an end cap is placed on the 2-inch port. Milk can drip out of the cross over 

pipe onto the floor or storage compartment as it is disconnected. When the cross over pipe is 

removed, milk should not drip out of the pump housing—as the pump impeller acts as a valve—

if all equipment is in good condition. Once the representative milk sample has been tested and 

the load is cleared for unloading, the plant transfer hose is connected to the 3-inch port and the 

outlet valve is opened to allow milk flow into the plant silo. After unloading is complete, the 

milk is cleared out of the unloading hose, the hose is disconnected from the tanker, and any 

residual milk in the hose is drained into the floor drain. The hose is capped and stored for the 

next tanker entering the bay. 

Once the plant hose is disconnected from a milk tanker, residual milk remaining in the tanker 

could drain out of the 3-inch port into the storage compartment or onto the plant floor. The outlet 

valve is closed and the end cap is attached to the 3-inch port. The 2-inch port end cap is removed 

and the cross over pipe is reattached between the outlet valve and the pump housing on pumper 

trucks. The storage compartment doors are then closed on pumper trucks. Depending on 

company policy, the pump and transfer hose may also be removed and cleaned at each 

unloading, in addition to the required 24-hour full CIP requirement. On transport trucks (non-

pumper trucks) the outlet valve is closed and the dust cover is placed over the valve area and 

secured.   
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10.2 Current Preventive Measures 

This pathway specifically evaluates tankers that pickup milk at one or more farms that may be 

infected but undetected, unload the milk at the processing plant without undergoing CIP, and 

then travel to a subsequent farm to pickup milk. The CIP process would have been conducted 

within the past 24 hours, but not after each unloading at the processing plant. Per the PMO, CIP 

of the tanker must be performed once every 24 hours.  

After milk is unloaded at the processing plant, the outlet valve and port are capped with a 

stainless steel cap to prevent contamination of that area on transport trucks and direct load 

tankers. For pumper trucks, the valve area, pump, and associated piping are protected from 

external contamination by closing and sealing the storage compartment doors. The PMO does 

not directly address cleaning the tanker storage compartments, the inlet/outlet valve area, or the 

transfer hose when CIP is not conducted. Milk spillage outside of the milk house at the dairy 

premises is also not specifically addressed in the PMO. The following sections of the PMO refer 

to cleaning of the milk house and equipment:  

ITEM 10r. Utensils and Equipment Cleaning: The product contact surfaces of all multi-use 

containers, equipment, and utensils used in the handling, storage, or transportation of milk are 

cleaned after each milking or once every 24 hours for continuous operations. 

ITEM 6r. Milk house – Cleanliness: The floors, walls, ceilings, and non-product contact 

surfaces of milk containers, utensils, equipment, and other milk house equipment shall be clean.  

ITEM 15p. Protection From Contamination: All openings—including valves and piping 

attached to the milk storage tanks and milk tank trucks, pumps, or vats—shall be capped or 

otherwise properly protected. 

ITEM 5r. Milk House Construction and Facilities Administrative Procedures:  

 4: Liquid waste shall be disposed of in a sanitary manner.   

 12: An easily cleanable surface shall be constructed under the hose port and adjacent 

to the outside wall and be sufficiently large to protect the milk hose from 

contamination. 

 12f:  Means shall be provided to sanitize the milk contact surfaces of the transfer hose 

and bulk milk pickup tanker fittings prior to the connection of the transfer hose to the 

bulk milk pickup tanker.   

10.3 Outbreak Specific BPS Measures 

Exposure to FMDv infectious milk is minimized through the BPS presented below. The 

following practices will limit residual milk from leaking from tanker equipment while in transit 

or while on a dairy premises:   

6.1 Establishing Traffic Patterns on the Processing Plant Premises 

6.1.3 Trucks/tankers should be inspected for evidence of milk leakage upon entry; the 
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performance standard is for dairy plant personnel to look for visible milk on the tanker exterior 

and in the storage compartment and notify the driver.  

 If noted, the cause should be resolved prior to future transport by that driver or tanker 

to minimize raw milk leakage at subsequent pickups on dairy premises. 

 Residual milk on the exterior and within the storage compartment should be removed 

through the cleaning process. 

6.4.3 During off-loading milk, the performance standard is to address raw milk spills 

immediately.  

6.4.4 After off-loading milk, the performance standard is to ensure no residual raw milk in the 

tanker and hose leaks upon leaving the processing plant.  

6.4.4.1 After off-loading of milk is complete, the storage compartment and/or valve area 

should be rinsed off prior to sealing all access points on the tanker.  

 All equipment on the tanker, including valves and fittings, must be maintained in 

good repair to prevent leakage of milk from these points on the tanker.  

 After milk off-loading is complete and the inlet valve is closed, any milk spilled 

around the valve or within the storage compartment should be cleaned and the 

surfaces disinfected immediately prior to replacing dust cap or closing the storage 

compartment doors. 

6.4.4.2 The Pasteurized Milk Ordinance (PMO) requires CIP of milk trucks/tankers once 

every 24 hour period when in use. 

 Evidence for internal tanker cleaning is monitored by seals on all access points and a 

wash tag identifying time/place of last interior tanker cleaning.  

 Complete CIP of the tanker after each off-load may not be possible in many situations 

(lack of CIP equipment, lack of waste water permits, lack of off-loading capacity for 

incoming loads, etc.). A sanitary rinse may not be possible due to the lack of a permit 

for waste water disposal. 

6.4.4.3. It is critical that all access points to raw milk on the tanker be completely sealed to 

prevent leaking whether CIP is conducted or not.  

6.4.4.4 The truck-mounted transfer hose should be cleaned internally and externally using 

the CIP or COP equipment at the plant prior to placing it in the cleaned storage 

compartment.  

 If the plant does not have CIP or COP capabilities, the interior and exterior surfaces 

of the hose should be rinsed with potable water until the discharge running into the 

drain is clean and clear. 

6.4.4.5 Once the tanker is unloaded and has no visible contamination on its exterior or in 

the storage compartment, it should be eligible for movement to the next location. 

10.4 Pathway Assessment Components 

This analysis included evaluation of milk unloading practices, expert opinion from the RAWG, 

and informed professional judgment by the risk assessors. Evaluation of the CIP process was 

described in Pathway 4. Pathway 5 evaluates tankers that unload milk and do not undergo the 

CIP process. CIP is considered in this discussion because it will occur for each tanker at some 

point within a 24-hour period. At the time CIP is conducted, residual milk will be removed from 
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the tanker, which further reduces the possibility of FMDv contaminated milk residues remaining 

within the tanker.  

After unloading milk at the processing plant, a small amount of milk and milk residue can be left 

within the truck tank. Residual milk within the tank cannot exit the tanker unless ports and 

fittings on the outlet valve are not adequately closed. Milk that leaks out of an open port and 

outlet valve stem should be addressed by immediate cleaning to avoid contamination of the 

storage compartment, tanker equipment, and the hauler.    

Observations by a risk analyst indicate that after unloading is finished, only a small amount of 

milk remains in the bottom of the truck tank with some milk film adhering to the walls of the 

tanker. When CIP is not conducted, the transfer hose and storage compartments may or may not 

be cleaned per company policy. Some companies spray out the storage compartment with fresh 

water during unloading procedures, but it is not a standardized practice across the industry. 

Residual milk left in the transfer hose and storage compartment could leak out during transport 

or at a subsequent farm. Contamination of the storage compartment and transfer hose are 

addressed in Pathway 6.   

For residual milk to leak from a tanker directly after unloading, it would require one or more of 

the following events to occur: the inlet/outlet valve stem is not closed; the valve ports are not 

capped properly; spilled milk in the storage compartment or the valve area is not cleaned up; the 

dust cover is not placed over the valve; or the transfer hose has residual milk left in it. All 

transfer hose and pump assembly fittings have the potential to leak milk during loading and 

unloading of milk, if the O-rings are worn (R. Hagberg, personal communication, 2014). A risk 

analyst observed that if standard practices are strictly followed for cleaning and sealing all tanker 

openings after unloading is completed, very little milk would be available to leak out of the tank. 

Collecting milk from multiple farms prior to unloading at a processing plant could allow for milk 

leakage at subsequent farm stops and potential FMDv introduction. 

When one tanker collects multiple farm loads, the milk could potentially flow backwards and 

leak out through the valve stem or ports if they are not kept closed and properly capped. All 

tanker equipment must be in good condition to prevent milk leakage. The outlet valve is the 

primary means of preventing milk backflow from the tanker. The pump impeller on pumper 

trucks will also prevent backflow of milk from the tank into the transfer hose. If the impeller is in 

good condition, residual milk within the impeller itself should also not leak out into the transfer 

hose. The impeller should not be used in place of closing the valve stem to prevent milk 

backflow from the tanker. For transport trucks—regardless of equipment condition, if care is not 

taken opening and closing the valve stem—the act of connecting and disconnecting the transfer 

hose to the outlet valve 3-inch port could allow milk from the previous stops to leak from the 

tanker valve fittings. 
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For milk residues left within the tank, it cannot be predetermined if drying of milk will occur 

after the tanker has been emptied. Drying of liquids is a complex process and dependent on a 

number of environmental factors, which affect the evaporation rate. For this analysis, we do not 

have enough information to conclude that drying of milk residues will occur and thus result in 

inactivation of virus. The temperature of the interior of the tank would be expected to stay cool 

to cold due to the double wall construction of the tank and the temperature of milk loaded and 

unloaded from the tanker (2°C, or 36°F to 37°F). The length of time between unloading milk and 

traveling to the next dairy premises may not be long enough for drying of milk residues to occur. 

Studies of FMDv inactivation (inoculated in calf serum) on stainless steel and plastic surfaces 

indicated that—when drying occurred—the initial drying process resulted in approximately a 2-

log reduction in FMDv infectivity. These studies used incubation temperatures of 30°C (68°F to 

75°F), which are significantly higher than the temperature that is expected within the internal 

walls of a tanker (Krug et al., 2011a).     

An option put forth by the RAWG is to conduct a fresh water rinse (flush) of the truck tank after 

unloading, when CIP is not conducted. A fresh water rinse is performed by flushing fifty gallons 

of water through the tank. This process is used by the industry to recover milk and milk 

constituents for use in cheese, ice cream, and evaporated milk production. The added water is 

removed during processing of these types of products, so it is not considered an adulterant. The 

fresh water rinse process would not be allowed for milk supplied to Grade “A” milk bottling 

plants, as any residual water left in the tanker would be considered an adulterant. Industry 

representatives stated that the fresh water rinse approach would only work in a closed delivery 

system, meaning that the tanker goes back to the same plant every time.  

10.5 Summary  

Preventing leakage of small amounts of residual milk from tanker equipment when CIP is not 

conducted is crucial to limit accidental milk loss and exposure of susceptible livestock at a dairy 

premises or another stop. Not conducting CIP between milk loads will not create a significant 

source of contaminant transfer, as long as the applicable BPS and current industry practices are 

strictly implemented. This includes daily inspection and replacement of worn equipment; 

appropriate handling of equipment and fittings; appropriate sealing of the tanker to prevent any 

milk leakage; immediate C&D of milk leakage or spillage on contact surfaces and equipment 

(valve and fittings, etc.); and inspection of the tanker storage compartment and valve area for 

signs of leakage prior to entering a dairy premises. The biggest risk for this pathway is any lack 

of strict adherence to protocol for cleaning up milk spillage and for addressing leakage in multi-

farm pickup scenarios. Loss of milk in small quantities on a susceptible premises poses a 

potential risk, as was discussed in Pathway 2.   
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10.6 Conclusion 

The BPS must be implemented as an integrated approach to prevent the loss of residual 

infectious milk from tankers that have not undergone CIP. If all of the BPS recommendations are 

implemented together, the likelihood for accidental infectious milk losses from milk contact 

surfaces on the tanker when CIP has not been conducted is negligible to low. The key BPS are 

listed below: 

 Inspecting and maintaining all equipment in good repair to prevent leakage of milk. 

 Inspecting tanker for evidence of milk leakage upon entry to the processing plant. 

Milk leakage should be addressed through cleaning protocols and the cause resolved 

prior to the tanker leaving the plant. 

 The hauler or plant personnel follow protocols to address milk spills immediately 

during off-loading of milk to avoid contaminating other people or vehicles.  

 The hauler follows protocols for cleaning all milk contact surfaces, including the 

outlet valve and all equipment within the storage compartment after unloading of 

milk is completed.  

 All access points to raw milk on the tanker are completely sealed to prevent milk 

leakage after off-loading whether CIP is conducted or not. 

 The truck-mounted transfer hose is cleaned internally and externally using the plant 

CIP or COP system prior to placing in the storage compartment.    

 Truck-mounted transfer hoses undergo C&D procedures or rinsing with potable water 

every time milk is unloaded at the plant.  
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11. Pathway 6: Likelihood That Contamination of the Transfer Hose 
and Storage Compartment by Spilled Milk and Environmental 
Media Will Result in FMDv Introduction onto a Susceptible Farm 

Risk Factors: Contact of the transfer hose with contaminated environmental media and spilled 

milk may occur during milk pumping activities both within and outside of the milk house, 

leading to external contamination of the hose. Internal contamination of the transfer hose may 

occur from residual milk. The hose can subsequently contaminate the tanker storage 

compartment and the hauler’s clothing, boots, and hands. Further travel to susceptible premises 

can result in deposition of contaminated materials in the milk house and tanker parking area via 

direct contact and milk spillage from the internal and external surfaces of the transfer hose or the 

storage compartment.  

Current Preventive Measures: PMO regulations do not directly address how the transfer hose 

and storage compartment are cleaned during the CIP process. The transfer hose and storage 

compartments are cleaned at least once every 24 hours when the tanker undergoes CIP 

procedures. PMO requirements that pertain to cleanliness of the milk house and protection of 

equipment from contamination are listed in Item 6r of the PMO: “All openings, including valves 

and piping attached to milk storage tanks and milk tank trucks, pumps or vats, shall be capped or 

otherwise properly protected.” 

Biosecurity Performance Standards (to be implemented during an outbreak):   

The condensed version of the BPS that apply to the transfer hose and storage compartment are 

listed below. The complete BPS list for this pathway is presented in Section 11.3 Outbreak 

Specific Measures.   

1. All milk collection options: the hauler and farm staff wear an appropriate level of PPE to 

handle the transfer hose depending on milk collection option used. The minimum PPE 

level is the use of gloves and footwear. The Best Practice includes additional use of 

outerwear to protect from milk spray. For dairy personnel, this PPE is not worn around 

animals or in animal areas. 

2. All milk collection options: Biosecurity steps are followed to handle the transfer hose to 

minimize internal and external hose contamination with mud, manure, and spilled milk.  

3. Standard operating procedures are present for each milk collection option for handling 

the transfer hose, including removal of residual milk, cleaning/rinsing the interior and 

exterior hose surfaces, and disinfection of external hose surfaces.   

4. Mechanical options (sanitary check valve, sanitized air under pressure, and truck vacuum 

pump reversal for an air blow) may be available to remove and minimize raw milk 

spillage and leakage from the transfer hose after milk pumping is finished. If not 

available, the hose can be “walked back” from the tanker to manually drain residual milk 

into the milk house drain. 
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5. Each milk collection option has subtle differences for handling the transfer hose after 

pumping is completed. In general, the Best Practice is to rinse the interior of the hose 

with potable water, rinse the exterior and then spray the exterior of the hose with 

disinfectant prior to storing on the tanker.  

 For farm-dedicated hoses, the hose exterior undergoes C&D or cleaning per the BPS 

prior to sanitizing the hose interior in accordance with the PMO.    

 For hoses that cross the LOS, C&D procedures are conducted on the exterior surface 

of the hose each time it crosses the LOS to prevent movement of contamination onto 

or from the farm.   

 

Conclusions: The BPS must be implemented as an integrated approach to avoid contamination 

of the transfer hose and storage compartment. Contamination of the transfer hose can directly 

impact contamination of the storage compartments, the hauler (Pathway 1), the tanker (Pathway 

2), subsequent farms, and the processing plant (Pathway 7). If all of the BPS recommendations 

are implemented together, the likelihood for transporting infectious virus via the transfer hose 

and storage compartment resulting in exposure of susceptible livestock is negligible to low based 

on the type of tanker and hose employed. 

11.1 Introduction  

The likelihood that FMDv contaminated spilled milk and environmental media will contaminate 

the storage compartment and transfer hose and will result in transport of virus to other premises 

under current industry practices was rated as moderate to high in the Baseline RA. These 

pathways were evaluated in Section 9.5 and 10.2.2 of the Baseline RA. The exposure points for 

contamination of the transfer hose and storage compartments are through contact with spilled 

milk and environmental media both inside and outside of the milk house. The transfer hose is 

addressed as an individual pathway in this risk assessment, as it is considered a significant source 

for contaminant exposure and transport of virus from an infected but undetected farm.   

11.2 Current Preventive Measures 

The PMO addresses milk house cleanliness in Item 6r:  

The floors, walls, ceilings, windows, tables, shelves, cabinets, wash vats, non-product 

contact surfaces of milk containers, utensils and equipment, and other milk house 

equipment shall be clean. Only articles directly related to milk house activities shall be 

permitted in the milk house. The milk house shall be free of trash, animals, and fowl. All 

openings, including valves and piping attached to milk storage tanks and milk tank 

trucks, pumps or vats, shall be capped or otherwise properly protected. 

Each State milk haulers manual provides the rules, regulations, and practices pertaining to the 

collection of raw milk by the hauler/sampler. For example, the State of Colorado hauler’s manual 

addresses handling of the transfer hose between farms and during milk pickup as follows: “the 

hose must be properly capped between stops on the route and also protected from contamination 
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during pickup.” The manual also addresses handling of the transfer hose on farm and sanitization 

of necessary equipment during milk sampling. “After milk pumping is completed, the transfer 

hose is disconnected, capped, and placed in the storage compartment. The floors around the bulk 

tank should be rinsed at this time, prior to departure. Cleaning of the storage compartments and 

transfer hose occurs when the tanker is cleaned via the CIP system once every 24 hours” 

(Colorado Department of Health and Environment, 2013).  

11.3 Outbreak Specific BPS Measures  

Excerpts of the applicable BPS (main heading areas) that will limit contamination of the internal 

and external surfaces of the transfer hose and storage compartment are presented below. The 

reader is referred to the BPS document for additional details.   

Core BPS That Apply to All Options  

4.1.2 Milk haulers/drivers involved in milk collection activities; the performance standard is to 

prevent raw milk from contacting their street clothing and footwear. 

4.1.2.2 Milk haulers/drivers must put on, at a minimum, gloves and protective footwear. 

 BEST PRACTICE: Since milk spray during transfer hose connection can occur, 

protective outerwear should be worn over street clothes. 

 As an alternative to routine use of full protective outerwear, if raw milk dampens 

street clothes, the hauler should change into clean street clothes before entering the 

cab. The soiled clothes should be enclosed in a garbage bag until they can be 

laundered. 

5.2 Not Crossing the LOS for Milk Collection (Option 1)  

5.2.2 Truck-mounted transfer hose; the performance standard is to minimize raw 

milk contamination of subsequent dairy premises from raw milk (interior) and 

organic matter (exterior).  

5.2.2.1 There are a variety of ways to minimize residual raw milk in transfer hoses and will 

vary by tanker and hauler capabilities. 

 A sanitary check valve* placed at the bulk tank end of the transfer hose before 

pumping milk can help prevent backflow of raw milk after pumping, during hose 

coiling, and storage. *Permitted under the PMO if they are 3A sanitary verified. 

 Some tankers utilize sanitized air under pressure to remove residual raw milk from 

the hose and pump after pumping, and before leaving the dairy premises. 

 Some haulers can close the inlet valve at the truck, disconnect the hose from the bulk 

tank, and use the tanker pump vacuum in reverse to air blow the residual raw milk 

back into the milk house. This requires an experienced hauler to ensure pump or 

tanker damage does not occur. 

If the above options do not exist: 

 Close inlet valve on the tanker after pumping is complete and hose still attached. 

 Drain as much milk as possible from the hose into the milk house drain by “walking 

the hose back” from the tanker. 
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 BEST PRACTICE: Disconnect the transfer hose from the tanker and cap it. Rinse the 

interior of the hose with potable water from the milk house until the discharge 

running into the milk house drain is clean and clear.  

 Cap the hose on both ends. 

5.2.2.2 Minimize visible exterior contamination being carried by transfer hoses used on 

multiple farms.  

 Handle the transfer hose to minimize external hose contamination with mud, manure, 

spilled milk, and other environmental contamination.  

 Ensuring both ends are capped, rinse the exterior of hose with water to remove visible 

organic matter. BEST PRACTICE: Spray the hose exterior surface with an FMD-

approved disinfectant (see Section 8) before storing on truck/tanker. 

5.2.3 After milk collection is complete, the performance standard is for dairy premises personnel 

to don appropriate PPE, and clean and disinfect the milk house floor and equipment contacted 

by the hauler.  

5.2.3.1 Dairy premises personnel should wear gloves, protective outerwear, and footwear 

while cleaning and disinfecting the milk house. These items should be removed before 

exiting the milk house and not be worn around animals or in animal areas. 

5.2.3.2  If using a farm-dedicated transfer hose, the exterior of the hose should be cleaned 

and disinfected prior to sanitizing the interior in accordance with the PMO. 

5.3 Crossing the LOS: Only the Transfer Hose (Option 2) 

5.3.1 The hauler/driver will not cross the controlled access point, but assists with handling the 

transfer hose outside the LOS; the performance standard is to meet State requirements for 

licensed weighers/samplers to perform milk collection duties on the farm side of the LOS. 

5.3.1.2 Haulers exiting the cab should follow the PPE requirements described in Section 

9.2. 

5.3.2 Farm-dedicated transfer hose crosses the LOS at a controlled access point to 

connect to the tanker; the performance standard is to ensure there is no visible 

contamination on the hose exterior after pumping when crossing back to the farm 

side. 

5.3.2.1 Dairy premises personnel should wear gloves, protective outerwear, and footwear 

while handling the hose. These items should not be worn around animals or animal areas. 

5.3.2.2  Dairy premises personnel and milk haulers/drivers should handle the transfer hose 

to minimize external hose contamination with mud, manure, and spilled milk. 

 Hose should be coiled and transported without dragging along the ground whenever 

possible. After pumping is completed, the transfer hose is disconnected from the 

tanker and capped. 

 If the transfer hose exterior is visibly soiled or contacts the ground outside the LOS, 

dairy premises personnel should be prepared to receive the hose, and clean and 

disinfect its exterior as it is returned across the controlled access point. Ensure the 

disinfectant has contact for the recommended period of time. 

 Dairy premises personnel will ensure the hose is cleaned and sanitized in accordance 
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with the PMO.  

5.3.3 Truck-mounted transfer hose crosses the LOS at a controlled access point to 

connect to the bulk tank; the performance standard is to ensure there i s no visible 

contamination on the hose exterior when crossing to the farm side.  

5.3.3.1  Dairy premises personnel should wear gloves and protective outerwear while 

handling the hose. These items should not be worn around animals or animal areas. 

5.3.3.2 Dairy premises personnel and milk haulers/drivers should handle the transfer hose 

to minimize external hose contamination with mud, manure, and spilled milk. 

 Hose should be coiled and transported without dragging along the ground whenever 

possible.  

5.3.3.3 Dairy premises personnel should be prepared to receive the hose, and clean and 

disinfect its exterior as it crosses the controlled access point to the farm side to prevent 

introducing contamination. Ensure the disinfectant has contact for the recommended 

period of time. 

5.3.4 After pumping, truck-mounted transfer hose crosses the LOS at a controlled access point to 

be stored on tanker; the performance standard is to minimize contamination of subsequent dairy 

premises from raw milk (interior) and organic matter (exterior). 

5.3.4.1 There are a variety of ways to minimize residual raw milk in transfer hoses and will 

vary by tanker and hauler capabilities. 

 Same mechanical options as 5.2.2.1 for removing residual milk. If these options do 

not exist, then use the approach below:  

 The hauler/driver closes the inlet valve on the tanker after pumping is complete while 

hose is still connected and staff disconnect hose from bulk tank. 

 Hauler/driver and dairy premises personnel work together on their respective sides of 

the LOS to drain as much milk as possible from the hose into the milk house drain by 

“walking the hose back” from the tanker.  

 BEST PRACTICE: Disconnect the transfer hose from the tanker and cap it. The 

hauler/driver hands it across the LOS to the dairy premises personnel. If visible 

exterior contamination exists on the hose, follow steps under 5.3.3.3. Dairy premises 

personnel rinses the interior of the hose with potable water from the milk house until 

the discharge running into the milk house drain is clean and clear.  

 Dairy premises personnel caps the hose on both ends.  

 Dairy personnel wash down the milk house floor to remove visible contamination. 

5.3.4.2 Minimize visible exterior contamination being carried by transfer hoses used on 

multiple farms.  

 Handle the transfer hose to minimize external hose contamination with mud, manure, 

spilled milk, and other environmental contamination.  

 Ensuring both ends are capped, rinse the exterior of hose with water to remove visible 

organic matter as it crosses the LOS to be stored on the tanker.  

 BEST PRACTICE: Spray the hose exterior surface with an FMD-approved 

disinfectant (see Section 8) as it crosses the LOS at the controlled access point, before 

storing on truck/tanker.  
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 Hauler/driver will receive the transfer hose and store it in the storage compartment on 

the tanker. 

5.4 Crossing the LOS: Milk Truck/Tanker (Option 3a) 

5.4.2 Milk haulers/drivers in trucks/tankers that cross the LOS (multi-farm pickups or empty for 

direct loading); the performance standard is to minimize the need for the milk hauler/driver to 

exit the cab.  

5.4.2.1 The dairy premises should work with the state to determine the requirements to 

have a licensed weighter/sampler on farm to conduct the milk quality, weighing, and 

pumping tasks. 

5.4.2.2 Dairy premises personnel disconnect the transfer hose from the milk tanker, rinse 

and disinfect the valve area, and place dust cap over valve. 

 For farm-dedicated transfer hoses, dairy premises personnel are responsible for 

ensuring the transfer hose is cleaned and sanitized with the rest of the equipment on 

farm and stored according to the standards in the PMO. 

 For truck-mounted transfer hoses, follow the steps in 5.5.1.1. 

5.5 Crossing the LOS: Milk Hauler/Driver Exits the Cab (Option 3b)  

5.5.1 Truck-mounted transfer hoses; the performance standard is to minimize raw milk 

contamination of subsequent dairy premises from raw milk (interior) and organic matter 

(exterior). 

5.5.1.1 There are a variety of ways to minimize residual raw milk in transfer hoses and will 

vary by tanker and hauler capabilities. 

 All bullets follow the BPS in 5.2.2.1 with one addition below.   

 The tanker-mounted pump and cross-over pipe (if used) should not be removed on 

farm for cleaning if this activity will cause additional spillage of potentially 

commingled milk from the tanker and the piping.  

5.5.1.2 Minimize visible exterior contamination being carried by transfer hoses used on 

multiple farms – same bullets as 5.5.2.2.  

11.4 Pathway Assessment Components   

The RA-BPS Analysis for this pathway evaluated the applicable BPS through risk analyst 

observations, expert opinion from the RAWG, and informed professional judgment.  

Background 

The likelihood that contamination of the transfer hose or storage compartment will result in 

contamination of a susceptible farm depends on the presence and volume of contaminated 

environmental media and/or milk on the external surfaces of the transfer hose within the storage 

compartment and left within the hose. During pumping activities, the hose will be in contact with 

the building flooring and ground outside the milk house. On multi-farm routes, the truck-

mounted transfer hose is not cleaned while on the farm. Transfer hoses are cleaned and sanitized 

at the processing plant at least once every 24 hours when the tanker undergoes CIP procedures. 

Thus, the hose may maintain a level of both internal (residual milk) and external (spilled milk 
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and environmental media) contamination on its surfaces and within the storage compartment 

while the tanker is in service.   

When pumping milk on farm, there should be no opportunity for backflow of milk to occur 

through the valve area—unless a mechanical malfunction occurs or the valve is not completely 

closed. According to industry experts, as long as the inlet/outlet valve is closed, the equipment is 

in good condition, and the O-rings are not worn, milk will not leak out of the system. The truck-

mounted pump impeller also can act as a valve to prevent milk backflow into the transfer hose. 

Backflow through the pump impeller should not occur if all of the equipment is in good working 

condition. Under normal working conditions, milk should not escape out of the tanker—if the 

milk hauler follows the SOPs for closing the inlet/outlet valve, capping the ports, and handling 

the associated equipment.    

Direct load trailers and transport trucks use farm-dedicated transfer hoses. After milk pumping is 

complete, the hose should undergo C&D with the on farm equipment using the CIP/COP system. 

Per the PMO, the farm milk bulk tank must be cleaned each time it is unloaded, along with the 

transfer hose. However, this cleaning does not always occur, especially for larger farms (D. 

Bickett-Weddle, personal communication, 2015). For farm-based transfer hoses, any residual 

milk left within the hose should be removed during CIP. External contamination on the hose will 

require that the hose surface is rinsed and sanitized at the time CIP is conducted.  

For both farm-based and truck-mounted transfer hoses, milk that is spilled on the milk house 

floor or outside of the milk house from the transfer hose can lead to contamination of the 

hauler’s clothing, boots, and hands. Secondary contamination of the hauler can occur while 

handling the hose or walking through spilled milk inside or outside of the milk house, which 

leads to transport of virus from the premises. This route for viral contamination should be 

minimized if the hauler adheres to the biosecurity guidance specific to the hauler (see Pathway 

1). 

11.5 Risk Analysis 

Options for Handling of the Transfer Hose  

For all milk collection options, the key BPS address PPE requirements for the hauler and the 

farm staff; protocols for handling the transfer hose to minimize external hose contamination 

while on farm; and protocols for minimizing internal and external hose contamination that could 

be transported to a subsequent farm. The key BPS are as follows:   

PPE for the Hauler and Farm Staff 

The PPE recommendations are discussed in detail in Pathway 1. The hauler that exits the cab 

should keep their street clothing, hands, and footwear free of visible contamination. For haulers 

involved in milk collection activities, the minimum level of PPE is to use gloves and protective 

footwear. The Best Practice is to include the use of outerwear to protect from milk spray. An 
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alternative to using protective outerwear is to carry an extra set of clean street clothes that the 

hauler can change into before entering the cab. 

PPE for farm staff involved in milk collection activities (Option 2) and C&D of the milk house 

includes the use of gloves, protective outerwear, and footwear. These items should not be worn 

around animals or in animal areas.  

Minimize raw milk contamination of subsequent dairy premises from raw milk (interior) 

and organic matter (exterior) 

For all milk collection options, a variety of methods can be used to contain or remove residual 

raw milk from the transfer hose, which will vary by the tanker and hauler capabilities. The 

options may include use of a sanitary check valve to prevent backflow, use of sanitized air under 

pressure to blow raw milk from the hose and pump, and reversing the tanker pump vacuum to air 

blow residual milk out of the hose. If these methods are not available, the hose should be 

manually drained by “walking it back” from the tanker to drain as much milk as possible. After 

draining the hose, the Best Practice is to move the hose into the milk house to rinse the interior 

with potable water until the discharge is clean and clear.   

The hauler and/or dairy staff should handle the transfer hose to minimize external hose 

contamination with mud, manure, and spilled milk. 

The biosecurity steps for minimizing external contamination of the transfer hose address 

preventing transport of contaminated media both onto and from the dairy premises. The 

recommendation is broken out by the milk collection options below:    

Option 1: After pumping is completed and the hauler is still within the milk house, the ends of 

the hose are capped and the exterior of the hose is rinsed to remove visible organic matter. The 

Best Practice is to then spray the hose exterior surface with an approved disinfectant before 

storing on the truck. If using a farm-dedicated hose, the exterior should undergo C&D prior to 

sanitizing the interior in accordance with the PMO by the farm staff.    

Option 2: Truck-mounted hoses should be coiled and transported off of the ground, if possible. 

Dairy staff to receive the hose and C&D the exterior surface as it crosses the controlled access 

point to the farm side prior to pumping. After pumping is completed, residual milk is drained 

from the hose using the methods described above.  

The Best Practice includes the following steps: Disconnect the transfer hose from the tanker and 

cap it. The hauler hands the hose across the LOS to dairy staff. If visible exterior contamination 

is evident on the hose, C&D should be performed as it crosses the LOS to the farm side. Dairy 

staff to rinse the interior of the hose with potable water until the discharge is clean and clear. 

Dairy staff to cap the hose on both ends and wash down the milk house floor.  
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If organic matter is visible on the hose after the steps above, the hose is rinsed as it crosses the 

LOS. The Best Practice is to also spray the hose exterior surface at this time with an approved 

disinfectant before storing on the tanker. 

For farm-based hoses: Dairy staff to receive the hose and C&D the hose exterior as it crosses the 

LOS back to the farm side to prevent introducing contamination.  

Option 3: For truck-mounted transfer hoses, after pumping and draining residual milk from the 

hose, the Best Practice is to disconnect the hose from the tanker, cap it and rinse the interior of 

the hose with potable water until the discharge is clean and clear. The normal practice is capping 

the hose on both ends while the exterior of the hose is rinsed with water to remove organic 

matter. The Best Practice is to then spray the hose’s exterior surface with an approved 

disinfectant prior to storing on the truck.  

For farm-dedicated hoses, dairy staff are responsible for ensuring the hose is cleaned and 

sanitized with the rest of the equipment according to the PMO.   

Analysis 

The goal of the BPS in this pathway is to ensure that the transfer hose does not serve as a source 

of infectious material from residual milk left within the hose or environmental media on the 

exterior hose surfaces. The biosecurity measures need to address and prevent milk 

leakage/spillage from the hose at all times and exposure to contaminated media while pumping 

milk. Strict observance of LOS boundaries and the hose protocols is required to limit dairy 

premises’ exposure to virus as well as the tanker and hauler.  

The BPS protocols listed for handling the transfer hose were intentionally designed as SOPs after 

extensive discussions with the National SMS partners and input from other regional SMS groups. 

The transfer hose is considered a major risk factor for movement of infectious materials both 

onto and from dairy premises. Therefore, strict handling and C&D measures were considered 

crucial to mitigate the associated risks. The BPS will limit potential contamination of the hose 

and loss of contaminated materials from the hose. In particular, the biosecurity steps of keeping 

the valve closed; draining as much milk as possible from the hose after pumping; rinsing the 

external hose surface; and handling the hose to prevent external contamination will markedly 

reduce transfer of virus present in milk and environmental media. The Best Practices of rinsing 

the interior of the hose and spraying the external surfaces with an approved disinfectant will 

provide significant additional protection from viral contamination.   

An important aspect of this plan is for the farm staff to keep the milk house equipment and floor 

clean. This is especially important in Options 1 and 3 to avoid contamination of the hauler while 

he/she is in the milk house. In Option 2, if the truck-based hose is moved into the milk house for 

cleaning, it will make the process more time efficient if the milk house floor is clean. The area in 

front of the milk house should also be kept clean to avoid contaminating the hose and the hauler. 
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Regardless of the milk collection option used, farm-based hoses present less risk as infectious 

milk can only leave a farm through contamination of the hauler and tanker, which if the BPS 

guidance is followed, these routes will be mitigated. Truck-based hoses present a higher risk as 

there are multiple routes and opportunities to transport infectious milk through residual milk that 

is left within the transfer hose, external contamination on the transfer hose, spilled milk within 

the storage compartment, or spillage that results in contamination of the hauler and tanker. 

Failure in any of the mitigation steps can result in transport of virus from a farm. For tankers 

using truck-based hoses, multi-farm pick ups present the greatest risk due to handling of the hose 

on multiple farms with multiple routes for biosecurity failures to occur. Single farm pick ups 

rank slightly lower followed by farm-based hoses for all milk options presenting the lowest risk.      

In July 2015, the BPS were revised to recommend the transfer hose undergo C&D protocols at 

the processing plant each time milk is unloaded. In addition, the storage compartment and 

associated tanker equipment will be cleaned to ensure no residual milk is present or leaks from 

these areas upon exit from the processing plant. These measures will help ensure that hose 

contamination is minimized after each unloading of milk prior to returning to farm for milk 

collection.   

In May 2015, the National Council on Interstate Milk Shipments Hauling Committee stated that 

a sanitary check valve could accomplish the task of mitigating residual raw milk leakage from 

the transfer hose between farms. It is PMO and 3A approved (3A sanitary standards relate to the 

cleanability of dairy equipment), and would require no additional regulatory requirements to put 

into use. It was also suggested that many trucks have the capability of conducting an air blow of 

the transfer hose to remove residual milk after pumping is completed. The outlet valve is closed 

on the truck and then the pump is reversed to blow out residual raw milk in the hose back into 

the milk house drain. Not all of the milk would be removed, but a large percentage of the 

residual milk could be removed by this method (D. Bickett-Weddle, personal communication, 

2015). Use of a sanitary valve, if properly implemented, will reduce the risk from residual milk 

left in the hose and reduces the need to rinse out the interior of the hose. The hose should still be 

drained to avoid large amounts of residual milk spilling out on a subsequent farm. This 

information was incorporated into the revised BPS and will provide an additional mitigation to 

prevent or contain residual raw milk contamination of equipment, people, parking area, and 

vehicles.   

11.6 Challenges and Discussion Points from the RAWG 2013 

The feasibility issues for preventing and minimizing internal and external contamination of 

truck-mounted transfer hoses was discussed by the RAWG. The following information is a 

synopsis of the approaches and concerns that were raised by the group.  

C&D of the transfer hose while on farm is a critical step to prevent and keep potential 

contamination at the farm of origin. According to industry experts, rinsing the interior and 

exterior surfaces of a truck-mounted transfer hose can be easily performed on farm. In this case, 
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the term rinse means to flush or “chase” the hose interior with water. The hose would be rinsed 

until the water discharge is clean and clear for both internal and external hose surfaces. The rinse 

water needs to be discharged directly into the milk house drain to avoid contamination of the 

floor or equipment within the milk house. The hose can then be capped and disinfected on the 

external hose surface prior to replacing it back into the tanker. All of these actions would be 

allowed under current industry regulations. Food grade disinfectant or sanitizer also could be 

used on the interior surface of the transfer hose, but the logistics of this step have not been 

worked out.  

The RAWG discussed whether the truck-mounted pump should be removed and cleaned at the 

same time as cleaning the transfer hose. Removing the pump would create an opportunity for 

leakage of commingled milk in the cross over pipe and valve area, which is exposed when the 

pump is removed. The cross over pipe would also need to be removed and cleaned, as the milk 

within it is now exposed to the air, which creates an opportunity for bacterial growth. 

Approximately 1‒2 quarts of milk could leak out of the pump and cross over pipe as it is 

dismantled. Loosening of the fittings to remove the cross over pipe and pump could also lead to 

leakage of commingled contaminate milk onto the ground outside of the milk house. However, if 

the pump was cleaned, it could be performed in a 5 gallon bucket on farm. It was concluded that 

the pump should not be removed on farm. The question was raised: would it be feasible to have a 

pump and hose on each farm? According to industry experts, this is not feasible for many small 

farms, as they do not have the wall space in the milk house to store, drain, and clean the hose 

properly. Farms may not want to incur the cost for a hose and pump in preparation for an event 

that may never happen. Farms could decide individually if they want to lower their risk by 

purchasing their own hose and pump.  

11.7 Summary  

Maintaining the transfer hose and storage compartment in a visibly clean state is pivotal to 

prevent transport of contaminated media (spilled milk or environmental media) on equipment 

from an infected but undetected farm. The recommendations for preventing and cleaning milk 

spillage (Pathway 2) and handling and C&D of the transfer hose are crucial steps to decrease the 

risk of transporting virus from a premises. The goal is for all hoses entering and leaving the farm 

premises to be free of spilled or residual milk within the hose and environmental media on 

exterior surfaces. This can be achieved through appropriate handling of the transfer hose and 

C&D protocols after milk pumping is completed. Strict adherence to the LOS guidelines is 

crucial to ensure the transfer hose does not move contamination across the LOS onto subsequent 

farms.  
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11.8 Conclusions 

The BPS must be implemented as an integrated approach to avoid contamination of the transfer 

hose and storage compartment. Contamination of the transfer hose can directly impact 

contamination of the storage compartments, the hauler, the tanker, subsequent farms, and the 

processing plant. If all of the BPS recommendations are implemented together, the likelihood for 

transporting infectious virus via the transfer hose and storage compartment resulting in exposure 

of susceptible livestock is negligible to low based on the type of tanker and hose employed. The 

key BPS are listed below:  

 All milk collection options: The hauler and farm staff wear an appropriate level of PPE to 

handle the transfer hose depending on milk collection option used. The minimum PPE 

level is the use of gloves and footwear. The Best Practice includes additional use of 

outerwear to protect from milk spray. For dairy personnel, this PPE is not worn around 

animals or in animal areas. 

 All milk collection options: Biosecurity procedures are followed for handling the transfer 

hose to minimize internal and external contamination of the hose with milk and 

environmental media.  

 Mechanical and/or manual protocols are followed to remove residual milk from the 

transfer hose after pumping is complete.   

 Internal and external hose surfaces are cleaned, rinsed, sanitized, and disinfected 

following the specific BPS for each milk collection option.  
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12. Pathway 7: Likelihood That Cross Contamination of Another 
Vehicle, Person or Equipment at the Processing Plant or During 
Transport and Stops Will Result in FMDv Introduction onto a 
Susceptible Farm 

Risk Factors: Contamination of the tanker and deposition of infectious materials (environmental 

media and spilled milk) by the tanker may occur at the processing plant, on roadways, or other 

business stops.   

Current Preventive Measures: PMO regulations do not directly address tanker movement on 

roadways or stops during the transport of milk. The sections of the PMO that address processing 

plant procedures include:  

ITEM 12p. Cleaning and Sanitizing of Containers and Equipment: The product contact 

surfaces of all equipment shall be effectively cleaned and shall be sanitized before each use 

(discussed below). 

ITEM 15p. Protection from Contamination: Milk plant operations, equipment, and facilities 

shall be located and conducted to prevent any contamination of containers, utensils, and 

equipment (discussed below).  

Biosecurity Performance Standards (to be implemented by industry during an outbreak): 

The condensed version of the BPS that apply to the hauler, tanker, transfer hose, and plant 

personnel are listed below. The complete BPS list for this pathway is presented in Section 12.3 

Outbreak Specific Measures.   

 Establishing traffic flow patterns on the processing plant grounds to minimize cross 

contamination of vehicles and people.   

 Best Practice is for raw milk trucks to undergo C&D procedures at a designated facility 

on or offsite of the plant premises.   

 Hauler follows applicable biosecurity practices to limit his/her exposure to infectious 

materials, including maintaining the truck cab as the clean space and use of PPE when 

exiting the tanker and during milk unloading activities. Haulers should not have direct 

contact with plant personnel, other haulers, or raw milk equipment, unless it is required 

for his/her job activities.    

 Farm bulk tank samples in the disinfectable plastic bag are provided to plant personnel at 

the door to the plant.  

 Milk receivers/haulers obtaining representative tanker sample follow protocols to prevent 

contamination of the tanker, floor, or other equipment and tankers in the unloading bay.  

 Protocols are in place to address raw milk spills immediately during milk unloading. 

Inspection of the tanker for evidence of milk leakage prior to unloading milk. Leakage 

issues are addressed immediately and the cause should be corrected. 
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 Biosecurity protocols are followed to ensure no residual raw milk in the tanker, storage 

compartment equipment, and transfer hose leaks upon leaving the processing plant.  

 The truck transfer hose is cleaned internally and externally using the CIP or COP system, 

or rinsed with potable water until the discharge is clear.   

 Plant personnel involved in raw milk receiving should follow applicable biosecurity 

protocols including appropriate use of PPE, handling of the tanker samples, C&D of milk 

spillage, and designated work areas restrictions. 

 Plant-dedicated clothing should be worn by plant personnel and should remain on-site 

unless appropriate C&D protocols are followed.  

 Plant personnel with exposure to livestock should arrive at work showered and in clean 

clothes. Plant staff should wear plant-dedicated PPE during work.  

 When not in use, tankers are stored in a secure location. Access points on the tanker 

should be sealed or padlocked when it is not in use.   

Conclusion:  

The BPS must be implemented as an integrated response to prevent cross contamination of the 

tanker, hauler, other vehicles, and people while in transit to or at the processing plant. If all of the 

BPS recommendations are implemented together, the likelihood for transferring infectious virus 

to the plant facilities, unloading bays, personnel, tanker and haulers, or offsite vehicles and 

people resulting in exposure of a susceptible farm is very low to low.   

12.1 Introduction 

The likelihood of cross contamination of another vehicle, person, and equipment at the 

processing plant and during transport or another stop was rated as moderate to high in the 

Baseline RA. These pathways were evaluated in Sections 9.5 and 10.3 of the Baseline RA. This 

pathway was termed “indirect” in the Baseline RA to indicate the cross contamination of a 

tanker/hauler that could occur outside of the farm ― on the road, at a stop, and/or at the 

processing plant. The newly cross-contaminated tanker/hauler can then carry infectious material 

to a susceptible farm. In this current risk analysis, we focused on contamination of the tanker and 

hauler. We do not want to overlook the interconnection between tanker transport activities that 

result in contamination of other vehicles and people that may subsequently travel to susceptible 

farms. 

For tankers entering a processing plant, the tanker weighs in at the scale prior to driving into the 

unloading bay to upload milk. The tanker then weighs out on the same scale prior to exiting the 

facility. Chain of custody and regulatory paperwork for the milk in the tanker is reviewed prior 

to unloading. After entering the unloading bay, the milk sample set (temperature control sample 

and individual farm bulk tank samples) is delivered to the plant receiving area for laboratory 

analysis. The dome area of the tanker is examined to verify the seals and then rinsed off with 

water. The dome lid assembly is opened and the milk is evaluated for odor, appearance, and 

temperature. A trained plant sampler (or the hauler) takes the tanker representative sample, 
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which is screened for drug residues. The representative milk sample is collected after two rinses 

of the dipper with the third dipper sample used as the representative tanker test sample 

(University of Kentucky, College of Agriculture, 2014; Michigan Department of Agriculture, 

2001). A risk analyst observed that the discarded milk from the dipper is usually dumped on the 

side of the tanker or onto the bay floor.  

In some plants, milk is agitated within the tanker prior to obtaining the representative tanker 

sample and the off-loading of the milk (Texas Administrative Code Rule §217.64). The milk is 

agitated for a minimum of 15 minutes. A compressed air system or mechanical agitator that 

drops down into the manhole opening are common methods used to agitate the milk. The agitator 

is cleaned after each use at the receiving platform, away from the manhole cover, but over the 

tanker. Handling and cleaning of the agitator could lead to contamination of the tanker, platform, 

and the floor/ground of the unloading bay.   

During the transport of raw milk, cross contamination of the tanker and/or hauler by other 

vehicles and people may occur on roadways or during stops in business parking areas such as gas 

stations or restaurants. The tanker/hauler may also deposit infectious materials in public areas 

and at the processing plant. The scenarios for exposure of the tanker/hauler to cross 

contamination and the subsequent release of contamination by the tanker/hauler include:      

 The tanker drives across contaminated roadways and parking areas. This material can be 

transported on the tires and undercarriage, and deposited on the next farm or processing 

plant, if C&D procedures are not conducted at either premises.  

 The hauler walks across contaminated environmental media in a parking area and carries 

that media back into the tanker cab on his shoes. He/she then travels to another farm or 

the processing plant where the material can be deposited on the ground or milk house 

floor from his/her shoes, if proper PPE is not employed.  

 The tanker deposits contaminated media or spilled milk onto roadways and parking areas 

while en route to the processing plant that are subsequently crossed by other vehicles or 

people, who then carry it back to a susceptible farm.  

 The tanker deposits environmental media and spilled milk on the plant grounds including 

driveways, unloading bays, tanker storage areas, and tanker wash areas. The deposition of 

materials from the tanker will serve as a source for contamination for other vehicles and 

people that can be transported offsite, if appropriate C&D is not performed.  

12.2 Current Preventive Measures 

The PMO and individual states have regulations that address transport and handling of raw milk 

at the processing plants, transfer stations and for plant-to-plant loads. State regulatory 

documents, such as milk hauler manuals or bulk milk regulations do not provide detailed 

protocols for the transport of raw milk. Milk receiving plants each have their own set of SOPs 

that are followed once the tanker enters the processing plant property.  
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The sections of the PMO that are applicable to the unloading of milk include Item 12p and 15p. 

The key PMO guidance points are presented below in a condensed form:  

 

ITEM 12p. Cleaning and Sanitizing of Containers and Equipment: All multi-use containers 

and utensils are thoroughly cleaned after each use and all equipment is thoroughly cleaned at 

least once each day used. 

ITEM 15p. Protection from Contamination:  

 All openings including valves and piping attached to milk storage tanks and milk tank 

trucks, pumps, etc. shall be capped or otherwise properly protected.  

 Prevention of Contamination: Milk plant operations, equipment, and facilities shall be 

located and conducted to prevent any contamination of milk, milk products, and 

equipment.  

 Any milk or milk products that have been spilled, overflowed, or leaked shall be 

discarded. 

 The processing or handling of products other than Grade “A” milk shall be performed to 

preclude the contamination of Grade “A” milk.  

 Storage, handling, and use of poisonous or toxic materials shall be performed to preclude 

the contamination of milk and milk products or the product contact surfaces of all 

containers and equipment.  

 All product contact surfaces of containers and equipment are covered or otherwise 

protected to prevent access of insects, dust or other contaminants. 

   

While unloading at a milk plant, receiving station, or transfer station, one of the following 

conditions shall be met: 

 If the unloading area is completely enclosed with walls, ceiling, and doors closed during 

unloading, and the manhole cover (inner lid) is opened slightly and held in this position 

by the metal clamps, then a filter is not required. If the dust cover and/or manhole 

cover(s) are opened in excess of that provided by the metal clamps or the covers 

removed, then a suitable filter is required for the manhole.  

 If the area is not enclosed or doors of the unloading area are open during unloading, a 

suitable filter is required for the manhole and protection provided over the filter material. 

When weather and environmental conditions permit, manhole opening and covers may be 

opened outdoors for a short period to collect samples for animal drug residue screening.  

 Direct connections between tankers (transfer station) must be made valve to valve or 

through the manhole lid.  

12.3 Outbreak Specific BPS Measures  

Excerpts of the applicable BPS that will limit exposure and transfer of infectious materials from 

tankers and haulers to other vehicles and personnel are presented below. This chapter focuses on 
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the processing plant, as it is a gathering point for raw milk tankers, other finished products, and 

business vehicles. The reader is referred to the BPS document for additional details. Due to the 

number of BPS for this section, they are divided into subcategories for the hauler, tanker and 

transfer hose, and plant personnel/hauler milk involved in milk collection activities. 

Hauler 

 

6.1 Establishing Traffic Patterns on the Processing Plant Premises 

Traffic patterns for raw milk trucks/tankers and all other vehicles should be established to 

minimize cross contamination while on the plant premises. All traffic involved in raw milk 

movement (e.g., vehicles, people, etc.) should be limited to a designated entry at the processing 

plant. If possible, separate entrances should be established for all other vehicles (finished 

product, employees, supplies, etc.) to minimize cross contamination of raw milk trucks/tankers 

that may travel to or near dairy premises with susceptible animals. 

Only the licensed milk hauler/driver is allowed to be in the cab as it enters the processing plant 

premises. Raw milk trucks/tankers entering a processing plant premises should follow specific 

biosecurity practices. 

6.1.2 Whenever possible, the performance standard is for the milk hauler/driver to remain in the 

cab until the processing plant personnel have cleared the tanker for off-loading. 

 If the milk hauler/driver must exit the cab for any reason, follow protocols under Section 

4.1.2.  

6.3 Milk Haulers/Drivers at the Processing Plant 

6.3.1 Exiting the cab of the tanker, the performance standard is to prevent raw milk from 

contacting exposed skin, street clothing, and footwear. 

6.3.1.1 The tanker cab should be considered and maintained as a clean, non-contaminated 

zone.  

 The cab door should be considered a “Vehicle Door Boundary” between the cab and 

potentially contaminated outside areas.  

 Adequate supplies of clean gloves, protective outerwear, and footwear for a full shift 

of milk collection and delivery should be kept in the cab.  

 Processing plants should keep a supply of protective wear (boots, gloves) in the event 

the hauler’s supply becomes depleted, damaged, or excessively contaminated. 

6.3.1.2 If milk haulers/drivers are not involved in milk unloading procedures, they should 

put on protective footwear, at a minimum, prior to exiting the cab.  

6.3.1.3 If on farm bulk tank samples were collected, the hauler should wear gloves and 

provide the previously disinfected sealed bag(s) to designated plant personnel or drop-off 

locations. 

6.3.2 Exiting the cab of the tanker, the performance standard is no direct contact with other 

personnel. 

6.3.2.1 Haulers NOT responsible for tasks involving raw milk contact (off-loading or 

cleaning pumps, hoses, and collection equipment) should go directly to and remain in the 



 

RA-BPS Analysis March 2016  Page 106 
 

designated area (break room). 

 Haulers should have no direct contact with processing plant personnel, other 

haulers/drivers, raw milk handling equipment, or other milk transport vehicles.  

 Haulers should adhere to all plant protocols designating foot traffic and use of 

facilities.  

6.3.3 Returning to the cab of the tanker, the performance standard is removal of all protective 

gloves and footwear. 

6.3.3.1 The tanker cab should be maintained as a clean, non-contaminated zone, which 

requires removing disposable protective outer clothing, footwear, and gloves or clean and 

disinfect waterproof gear and footwear prior to entry. 

Tanker and Transfer Hose 

6.1 Establishing Traffic Patterns on the Processing Plant Premises 

6.1.3 Trucks/tankers should be inspected for evidence of milk leakage upon entry; the 

performance standard is for dairy plant personnel to look for visible milk on the tanker exterior 

and in the storage compartment and notify the driver.  

 If noted, the cause should be resolved prior to future transport by that driver or tanker 

to minimize raw milk leakage at subsequent pickups on dairy premises. 

 Residual milk on the exterior and within the storage compartment should be removed 

through the cleaning process. 

6.2 Raw Milk Tanker Exterior Cleaning and Disinfection 

6.2.1 The performance standard is for processing plant officials and animal health officials to 

work together to determine the best options for tanker C&D to reduce FMD virus spread that 

aligns with response goals, local capabilities, and regulations.  

6.2.1.1 The BEST PRACTICE is for raw milk trucks/tankers to have their exterior 

surfaces, tires, undercarriage, and storage compartment cleaned and disinfected with the 

goal of removing any material that may contain FMD virus from conveyances before 

picking up milk at subsequent dairy premises with susceptible animals.   

 Adhering to plant established traffic patterns is also essential to ensure organic 

material is not picked up on the plant premises before the raw milk tanker leaves. 

 The location of the C&D station(s) could be at one or more of the following areas and 

meet the above goal: before or upon entry to the processing plant; within the milk 

receiving bay; before leaving the plant premise; or at an approved offsite location.  

6.2.4.1 Plant mitigation plans should describe the location, personnel, and equipment 

needed to operate a C&D station for conveyances entering their premises.  

 The area where the tanker is cleaned and disinfected should be free of dirt/mud 

(ideally on a hard/solid or well-drained gravel surface). 

 The milk hauler/driver should remain in the cab of the milk tanker. If he must exit for 

any reason, follow protocols under Section 4.1.2. 

6.2.4.2 The milk tanker should be cleaned as described in Section 7 (focusing on the tires, 

wheel wells, undercarriage, mud flaps, splash guards, steps, and storage compartment) to 

remove visible contamination.  
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 Runoff/effluent from the C&D station must be managed such that it does not come in 

contact with susceptible animals and waterways (including ditches, streams, and 

wetlands), and meets all applicable state, local, and municipality regulations. 

6.2.4.3 The milk tanker should be properly disinfected with an approved disinfectant that 

is applied for the recommended wet contact time per label directions. 

6.4.3. During off-loading milk, the performance standard is to address raw milk spills 

immediately.  

 The BPS on milk spillage is addressed in BPS 6.4.3 to 6.4.4.5 and is presented in 

Pathways 4 and 5.  

 

Plant Staff and Haulers Involved in Milk Receiving 

6.4.1 Plant personnel or haulers responsible for tasks involving raw milk contact (collecting 

tanker sample for antibiotic screening; off-loading/assisting with off-loading/cleaning pumps 

hoses, and collection equipment; and working in the lab), the performance standard is to prevent 

raw milk on their clothing and footwear from leaving the designated raw milk handling areas of 

the plant.  

6.4.1.1 Cross contamination of raw milk with finished product should be avoided by 

designating areas specific to personnel handling raw milk.  

 Gloves, clothing or protective outerwear/footwear worn while handling raw milk 

should not be worn in areas of the plant where pasteurized milk or milk products are 

processed, handled, or stored. This includes lab personnel testing raw milk samples.  

 If not already part of the plant’s operating protocol, a boot bath with product effective 

at killing FMDv should be placed between the receiving room and the milk 

processing section of the plant.  

 Raw milk samples/paperwork, etc. should be moved from the receiving area in a 

manner that prevents the raw milk receiver from entering the processing plant. 

6.4.1.2 Clothing or protective outerwear/footwear worn while handling raw milk should not 

leave the plant premises without cleaning and disinfection to minimize the potential for 

transporting FMD virus from the plant to premises with cloven-hooved livestock. 

 This could be accomplished through dedicated work clothes and footwear that 

remains, and is laundered, at the plant. 

6.4.1.3 All employees who have contact with cloven-hooved livestock (cattle, sheep, goats, or 

pigs) should arrive at work showered and in clean street clothes and footwear, prior to 

changing into their plant issued clothing and footwear.  

6.4.2 When collecting tanker samples, the performance standard is to not spill milk on the 

outside of the tanker.  

6.4.2.1 A collection bucket should be used for the disposal of the first two milk samples 

collected. The bucket and contents can be disinfected and neutralized prior to disposal into 

the sanitary sewer.  

 Sample collection areas and equipment should be cleaned and disinfected in between 

each tanker with a food grade disinfectant that is effective against FMD.  
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12.4 Pathway Assessment Components 

The analysis for this pathway evaluated the applicable BPS through the previous pathway results, 

RAWG discussions, expert opinion, observations by the risk analyst, and review of standard 

biosecurity practices (PPE and C&D procedures) for prevention of transmission of disease agents 

through human activities.  

As discussed in Pathway 1 and 2, people and vehicles serve as a source for transport of virus 

from infected but undetected farms to other premises. The ability of FMD to spread via fomites 

and vehicles was discussed in depth in the Baseline RA. The ability of viruses to readily spread 

through people and vehicle collection areas has been demonstrated by the Porcine Epidemic 

Diarrhea virus (PEDv) outbreak in the United States. PEDv is similar to FMDv in that it is 

environmentally persistent, spreads via human activities, and is infectious at very low doses. 

PEDv was discovered in May 2013. Since then it spread to 27 states (as of March 2014) and 

resulted in 4 to 5 million hog deaths in the U.S. Transport vehicles have been implicated in the 

spread of the disease at harvest facilities (Lowe et al., 2014). Although this information is based 

on live animal movement, it demonstrates how viruses can easily move in the environment 

through human activities and vehicles.  

The processing plant is a centralized gathering point for large numbers of vehicles and people, 

including raw milk tankers, finished product tractor trailers, visitors, vendors and employees and 

their vehicles. Processing plants have a high volume of vehicle traffic onto and from the facility; 

tankers are exchanged in the yards and equipment is commingled at the plant (RAWG 

Discussion, 2013). Cross traffic on the plant grounds will include both raw and finished product 

tankers, as well as commercial delivery trucks, salesmen, and employee vehicles. Loading docks 

can be in close proximity to the unloading bays, so it may be difficult to prevent cross traffic 

with other vehicles. Raw milk tanker trailers may be stored in the yard and moved by plant 

personnel for unloading. The potential for vehicle cross contamination extends beyond the plant 

grounds and to areas of cross traffic after the tankers leave the processing premises.  

Externally contaminated tankers transporting milk from infected but undetected farms have the 

potential to contaminate many vehicles and people at the processing plant, if biosecurity 

procedures are not adequate. The number of farms and tankers that would be affected is not 

known. FMDv contaminated environmental media may be picked-up on the roadways and 

subsequently deposited onto the plant premises. Contamination of roadways is possible from 

farm vehicles and equipment traveling on and across roadways used by the tanker. Cross 

contamination may be especially likely in the early stages of an outbreak before all mitigations 

are in place or due to inadequate C&D efforts on vehicles that cross the LOS.  

Milk spillage during unloading is another route for contamination of vehicles and people. 

Handling of the plant and tanker transfer hoses, sharing equipment between tankers, and use of 

tanker agitators will be routes for spillage of milk onto the unloading bay floor as well as other 

tankers and haulers. Before the tanker leaves the unloading bay, all milk spillage needs to be 
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cleaned. Spilled milk or mud/manure that is left on the floor or ground may be tracked out via 

the tanker’s tires into the plant grounds and the scale area. It is especially critical to prevent cross 

contamination of the tires of raw milk tankers, as these trucks will travel directly back to farms. 

Other vehicles may drive on roadways adjacent to farms, which could also contaminate farm 

vehicles returning to farms.  

It is common at processing plants for all of the traffic to enter the plant through one entry point. 

At this checkpoint, instructions are often provided to the hauler, and milk load information is 

obtained in a paper format (not electronic). During an outbreak, this controlled access point 

could serve as data collection point to validate that milk is coming from permitted premises; 

collect information for traceability purposes; and interview the hauler about stops while en route. 

The BPS recommend that separate entrances should be established for traffic involved in raw 

milk movement and all other vehicles such as finished product, employee and supply vehicles. It 

was recommended in the 2013 RAWG discussions that plant employees park offsite, but this 

approach may be difficult for many plants due to space limitations outside of the plant property, 

according to industry members.  

12.5 Risk Analysis  

Plant unloading bays have variable layouts. They may include enclosed buildings with bays or a 

non-enclosed outdoor space with a roof structure to cover the unloading area. Roadways can 

bisect a plant property ground, which allows cross traffic with other vehicles. Tankers may be 

stored on-site or offsite. CIP activities may occur within the receiving bay, in a separate wash 

bay at the milk plant or at an offsite location. Exterior cleaning of the tanker may occur at the 

plant or other offsite facilities.  

Observations of milk unloading by a risk analyst at three processing plants indicate that plants do 

not allow haulers to enter the processing plant building and therefore do not have access to 

pasteurized product areas. The milk samples are exchanged with plant employees at a receiving 

area or just inside the door to the plant. The plant employee may or may not have contact with 

the unloading bays or the tanker itself. Plant employees and/or the hauler may conduct milk 

unloading and collecting representative tanker samples. Plant employees may travel between the 

laboratory and the unloading bays to deliver the milk samples for analysis. The laboratory also 

receives samples from different areas of the plant, not just the unloading bays, which could lead 

to cross contamination of other employees involved in the production side of the plant (A. 

Moore, personal communication, 2013). 

Observations at three different milk receiving plants indicated that spillage of milk during milk 

unloading procedures was generally cleaned up by rinsing the area with water into a nearby floor 

drain. Hoses were available in each bay to spray down the floor of the storage compartment. The 

tankers were parked in the bay so that the inlet valve was in close proximity to the floor drain 

and plant transfer hose. Plant floors were observed to be generally clean and may or may not be 

rinsed off between tanker loads. One of the plants visited unloaded milk outside under a roof 
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shelter. This plant was observed to have a lot of traffic in the yard area, the paved areas had 

surface dirt present and spilled milk was observed on the grounds. On this particular day, it was 

raining steadily and milk was observed flowing into the municipal street gutters. The tankers 

weighed in and out across the street from the unloading area. Many vehicles were observed 

moving through the area and crossed pathways with the tanker traffic. A pavement drain was not 

observed. 

Exterior cleaning of the lower body/undercarriage of the tanker was routinely performed in one 

plant every time milk was unloaded, whether or not CIP was performed. The cleaning was 

conducted by the hauler and focused on the tires, wheel wells, undercarriage, and floor mats, 

which were either hosed off and/or scrubbed by hand. This activity is not an industry standard 

practice and is not available in all plants due to design constraints and wastewater permit issues. 

Wastewater from one plant was stored in a lagoon and used for watering the facility’s landscaped 

areas.  

12.6 Personal Protective Equipment (PPE) Analysis 

The reliability of PPE to prevent fomites transfer was evaluated in Pathway 1. If the processing 

plant employees and hauler use PPE appropriately, it will greatly diminish the potential that 

contaminated material is transferred to other haulers and tankers during unloading procedures. 

Outside of the processing plant, it is unknown how much mud and manure a hauler will 

encounter during transit between farms or between the farm and the processing plant. For this 

reason, the hauler should take precautions to avoid contaminating his shoes, clothing, hands, and 

the tanker cab while outside of the truck at a stop.  

12.7 Cleaning and Disinfection Analysis 

The BPS document states that: 

The ability to C&D trucks/tankers at the processing plant will be affected by location, 

water availability, regulations for wastewater, and climate differences. In an FMD 

outbreak, steps taken by all industry partners to reduce the infectious burden of FMD 

virus in the environment, on trucks/tankers, roadways, and commingling locations will 

contribute to the overall success of controlling this highly contagious disease. Therefore, 

best practices are described aimed at decreasing the infectious burden. Processing plants 

and animal health officials are encouraged to work together to determine the best options 

that reduce FMD virus spread and align with local capabilities and regulations.  

Cleaning and disinfection of tankers at the processing plant substantially reduces the 

environmental burden of contaminated material on public roadways and vehicles. C&D is 

especially important for tankers that do not cross the LOS, as there are no other mitigations that 

would address external contamination. C&D of tankers that cross the LOS at the dairy premises 

will help mitigate exposure to contaminated media while en route to the processing plant or to 
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other farms. C&D is expected to follow standard protocols, which address the high-risk areas of 

the tanker: dome lid assembly, tires, wheel wells, under carriage, and storage compartment areas. 

For the processing plant, C&D protocols will depend on the plant layout and resources. C&D 

may be conducted upon entry, exit, and/or both entry and exit at the processing plant gates. For 

some locations, an offsite C&D station may be necessary. 

12.8 Collection of Representative Tanker Sample 

Plants often have catwalks that are used to access the top of the tanker to inspect the milk, collect 

the representative milk sample, and insert the CIP equipment into the tanker. Per the BPS, the 

milk sampler will discard the first two samples of milk into a waste bucket to avoid dumping 

milk on the side of the tanker or onto the floor. The collection bucket contents should be 

disinfected and neutralized prior to disposal into the sanitary sewer. In plants without catwalks, 

the hauler or sampler may have to climb up the rungs of the ladder to collect the milk sample. A 

receptacle to discard the first dippers of milk may not be feasible for this situation. For plants 

that agitate the milk in the tanker prior to unloading, C&D of this equipment will be necessary to 

prevent milk spillage onto external surfaces of the tanker, the floor, and catwalk access to the 

tanker lid. The BPS recommend that the sample collection area and equipment should undergo 

C&D between each tanker with a food grade disinfectant that is effective against FMD.  

12.9 Plant Employee Concerns 

The BPS recommend that all employees who have contact with cloven-hooved livestock should 

arrive at work showered in clean street clothes and footwear, prior to changing into their plant 

issued clothing and footwear. Plant employees that have contact with food products or 

ingredients (raw or finished) usually change into dedicated work clothes at the beginning of the 

workday. Some facilities have their employees use coveralls over their street clothes for work 

activities. This situation could create a problem if employees with personal livestock wear 

contaminated clothing and boots home and handle their animals prior to showering and changing 

their clothes. Staff will need to be educated on procedures to avoid transporting virus to or from 

the plant. It will not be possible to have all employees shower in and out at one time because 

many plants cannot accommodate this activity for an entire shift of employees (RAWG 

discussion, 2013).  

12.10 RAWG Challenges and Concerns 

The RAWG discussed multiple issues related to the cross contamination pathway. The concerns 

related to C&D stations at the processing plants are presented below, along with the risk analysis 

that was conducted to evaluate the C&D options.   

The logistical decisions on where to site a C&D station (at the gate, an offsite permanent truck 

wash, or other regional setup) and the SOPs for conducting tanker cleaning activities (upon 

entry, exit, both, or a combination/modification of both) will be site specific and dependent on 

the resources that are available to the plant. The conclusion was reached by the RAWG that each 
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plant has to determine the best procedures for its own facility based on plant design and local 

conditions. The goal is to have only clean trucks leave the plant, especially if they are going back 

to farms. The RAWG stated that it is important to create standards that allow each plant to come 

up with the best specific protocols or SOPs to accomplish the BPS. For example, not all plants 

have the ability to establish an on-site area for C&D activities. For individual plants in proximity 

to each other, a central C&D station could be employed in a central area of the city with a short 

drive to the plants (P. Hullinger, RAWG meeting, 2013). 

12.11 Risk Analysis of C&D Options at the Processing Plant 

There are multiple options and modifications that could be employed for C&D stations and 

protocols. Four total options were evaluated for their efficacy in reducing the likelihood of cross 

contaminating other vehicles and people, primarily at the plant. Table 4 presents a comparison of 

the options. The options include Option 1: C&D upon entry and exit; Option 2: C&D upon exit 

from the site; Option 3: C&D upon entry into the site; and Option 4: no C&D at the plant. The 

first three options that employ C&D activities (Options 1‒3) can produce a low risk for 

transporting virus to susceptible premises and species.  

 The following assumptions were used for this section:  

o The tanker has undergone C&D upon entry and exit from the dairy farms premises, or 

the tanker has not crossed a LOS during milk loading. 

o The tanker may have been contaminated en route to the plant. 

o Hauler participates in milk unloading activities or exits the tanker to move to a 

designated waiting area. 

o It is unknown how many tankers could be transporting contaminated product from 

infected, but undetected farms. 

 

Option 1 (C&D on and off of the plant) is the most comprehensive approach to mitigate 

contaminant transport onto and from a processing plant. This approach will minimize cross 

contamination of other vehicles while on the plant grounds, especially if milk spillage within 

unloading bays is addressed promptly. Entry and exit from the plant and the C&D station would 

occur through separate driveways to create a one way flow of traffic, if possible. Any 

contamination on the tanker will be addressed prior to exiting the plant (or at the offsite C&D 

station) with this option.  

Option 2 (C&D upon exit from the plant) allows external contamination to be transported onto 

the plant grounds by the tanker where it can be deposited and result in cross contamination of 

other vehicles and people’s clothing and shoes. This will be an issue for people and vehicles that 

do not undergo C&D procedures at the plant and return to or near susceptible premises. Roadway 

contamination can be expected from multiple sources including farm and vendor vehicles that do 

not undergo adequate C&D prior to exiting the farm (crossing the LOS). The environmental 

contamination on roadways may be a significant problem during snow and rain storm events. 
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The amount of infectious material that could be picked up by a tanker and transported to the 

processing plant will be variable. For farms that are conducting tanker C&D, it is assumed that 

external contamination on the tanker will be lower than tankers that do not undergo C&D on 

farm. The latter tankers may deposit more infectious materials on the roadways and the plant 

grounds. C&D Option 2 will result in contamination of the plant grounds, unloading bays, drive 

paths, and equipment. The external contamination that may be present on the tanker should be 

addressed by C&D activities upon exit, but does not address the facility contamination that may 

occur.   

For options where C&D is conducted upon exit from the plant or the C&D station is not located 

on the plant grounds, but at an offsite location, the plant grounds should be considered 

contaminated and a line of demarcation between clean and dirty sides of the yard should be 

implemented. Non-raw milk trucks could travel on the clean side and optimally have a separate 

entrance and exit to manage C&D efforts.  

Option 3 (C&D upon entry only) is similar to Option 1 (C&D upon entry and exit) in terms of 

risk, with one exception. If milk spillage is not addressed in the unloading bay, Option 3 could 

result in contamination of an outgoing tanker and a higher environmental burden of virus 

contaminated materials on public roadways.  

Option 4 (no C&D at the plant) does not mitigate the potential contaminant load that could be 

transported on the external surfaces of the tanker. Infectious materials could be transported and 

deposited onto roadways, plant grounds, and drive paths of farms. This is a major concern as 

virus could be transported out of a Control Area by public traffic moving on contaminated 

roadways. For tankers that cross the LOS, it puts all of responsibility for tanker C&D on the 

dairy premises. This approach does not mitigate contamination of the tanker that could occur 

while en route to or from the plant. It is critical to minimize the burden of infectious materials 

deposited on, within, and around the plant grounds including the scales, driveway, unloading 

bays, docks, and other areas that vehicles and people traverse. As mentioned previously, cold 

weather conditions such as snow, slush, and rain provide an environment that is conducive to 

viral survival and persistence. Not conducting C&D at the plant may impact business continuity 

during and after the outbreak due to increased time and resources that will be required for C&D 

efforts.   
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Table 4 Comparison of four C&D options for the tanker at the processing plant 

C&D Options 

 

 

 

 

Option 1: 

C&D on 

entry and 

exit from 

site 

Option 2: C&D 

upon exit from 

site 

 

 

Option 3: 

C&D upon 

entry to site 

 

 

Option 4: No C&D at 

the processing plant 

Likelihood of contaminating the yard and unloading bay with environmental media from tankers 

with external contamination 

Potential for 

contaminating other 

tankers, vehicles and 

plant personnel 

Low 
Moderate to 

high 
Low 

Moderate to high, 

depending on 

roadway conditions 

and farm C&D efforts 

Likelihood of contaminating tankers in the unloading bay with spilled milk 

If spilled milk is not 

cleaned up 

immediately 

High High High High 

If spilled milk is 

cleaned up 

immediately 

Low 

Low, but 

external 

contamination 

still present 

Low 

Low, but external 

contamination still 

present 

Likelihood of exposing people (haulers or plant personnel) to contaminated spilled milk or 

environmental media deposited onto the plant grounds and the unloading bay by “dirty” tankers 

Spilled milk (lost 

during uploading 

activities) 

High High High High 

Environmental media 

on external tanker 

surfaces 

Low High Low High 

If PPE is used by 

haulers and plant 

personnel  

Low Low Low 

PPE will be 

contaminated with 

environmental media 

Likelihood of contaminating other vehicles (tankers, personal, or business) while on the grounds 

of the processing plant 

If milk spills are 

addressed immediately 

on plant grounds  

Low 
Moderate to 

High 
Low  

High, higher levels of 

external 

contamination 

If milk spills are not 

addressed on 

unloading bay or plant 

site  

High High High High 

Overall risk of transporting virus to a susceptible farm if the option guidelines are followed  

Risk of FMD virus Low  Low  Low High 



 

RA-BPS Analysis March 2016  Page 115 
 

leaving the processing 

plant via tanker/driver 

 

12.12 Summary 

The main focus of the biosecurity protocols at the processing plant is to minimize contamination 

of people and equipment, as well as minimizing the potential for transporting contamination 

from a processing plant to farms or other sites that can result in exposure of susceptible 

livestock. The required BPS will include controlling access to the plant premises, performing 

C&D of tankers, use of PPE by the hauler and plant personnel, and immediate cleanup of milk 

spillage in the unloading bay, plant driveway, and scales. The options for C&D will be best 

determined by each plant to ensure that only clean tankers leave the plant.  

12.13 Conclusion  

Risk after implementation of all of the following BPS recommendations to prevent cross 

contamination of another vehicle, person or equipment at the processing plant, during milk 

transport, or another stop is very low to low. These BPS must be implemented collectively as an 

integrated response to achieve the desired outcome of limiting transport of infectious materials 

onto and off of the processing plant grounds or from another stop. The key BPS are listed below:  

 Controlled access to the processing plant through designated entry and exit points, and 

establishing traffic flow patterns. 

 C&D of the tanker is performed at the processing plant or an offsite wash facility.  

 The hauler and plant personnel use appropriate PPE during contact with raw milk, 

tankers, or milk unloading areas. Hauler maintains the truck cab as a clean space.   

 Inspection of the tanker for evidence of milk leakage prior to unloading milk. Leakage 

issues are addressed immediately and the cause corrected prior to leaving the plant.  

 Farm bulk tank samples are provided to plant personnel at the door to the plant.  

 Raw milk spills are addressed immediately during milk unloading and on plant grounds. 

 Milk spillage is prevented during collection of the representative tank sample, milk 

unloading activities, and agitator use. Sample collection areas and equipment should 

undergo C&D in between each tanker. 

 Controlling employee and hauler movement between areas of the plant, the lab, and the 

unloading bays to prevent cross contamination of people.  

 The truck transfer hose is cleaned internally and externally using the CIP or COP system, 

or rinsed with potable water until the discharge is clear.  

 Biosecurity protocols are followed to ensure no residual raw milk in the tanker, storage 

compartment equipment, and transfer hose leaks upon leaving the processing plant.  
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 Plant personnel involved in raw milk receiving should follow applicable biosecurity 

protocols including appropriate use of PPE, handling of the tanker samples, C&D of milk 

spillage and designated work areas restrictions. 

 Plant-dedicated clothing should be worn by plant personnel and should remain on-site 

unless appropriate C&D protocols are followed.  

 When not in use, tankers are stored in a secure location. Access points on the tanker 

should be sealed or padlocked when it is not in use.   
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13. Risk Conclusions: Likelihood of Introduction of FMDv onto a 
Susceptible Farm through Contaminated Milk and Environmental 
Media via the Transport of Raw Milk  

Risk Factors: Transport of FMDv infectious materials via the tanker on external surfaces (tires, 

wheel wells, and undercarriage), transfer hose, storage compartment, truck cab, and the hauler’s 

hands, clothing, or shoes will result in deposition of FMDv contaminated materials onto the 

driveway, grounds, and the milk house of a susceptible farm. 

Current Preventive Measures: These measures have been presented in Pathways 1-7 in detail.  

The main preventive areas address: 

 Training of the hauler in proper milk sampling and pumping activities. 

 PMO and state guidance for protection of milk from contamination during collection, 

transport and at the processing plant.  

 CIP of the tanker and transfer hose every 24 hours. 

Biosecurity Performance Standards (to be implemented by industry during an outbreak): 

The applicable BPS for each pathway are listed in the respective chapters. The reader is referred 

to each pathway for the detailed applicable BPS guidance and risk analysis.  

13.1 Introduction 

The risk of exposing an uninfected farm to FMDv via the introduction of contaminated 

environmental media or milk during raw milk transport from an infected but undetected farm 

was rated as a moderate to high risk in the Baseline RA (Section 10.4). This result is based on 

the likelihood of contamination of (1) the hauler and tanker cab; (2) the tanker’s exterior surfaces 

and storage compartments; and (3) the transfer hose, which were all rated as moderate to high. 

The pathways by which the hauler, tanker, and transfer hose are contaminated on an infected 

farm, processing plant premises, or while in transit (Pathways 1, 2, 6, and 7) are also the routes 

by which contaminated media will be transferred to and deposited onto the susceptible premises.   

Transfer of contaminated environmental media and infectious spilled milk from the tanker to the 

grounds, driveway, and milk house of a susceptible farm will depend on weather conditions, the 

amount of contaminated media adhering to the tanker and transfer hose, and the road conditions 

that the tanker encounters. Spread of contaminated environmental media from truck tires and 

undercarriage is a major concern due to the amount of dirt, mud, and manure that can adhere to 

and remain attached to a vehicle during travel. Environmental media will be found on the 

external surfaces of the transfer hose, if handling and cleaning of the hose is not conducted to 

prevent hose contamination within and outside of the milk house.  

Deposition of infectious milk on a susceptible farm will occur via the following routes: (1) loss 

of milk from exterior surfaces on the tanker and transfer hose surfaces (2) spillage of residual 

milk from transfer hoses that are not completely drained at the previous farm, or from aerosols 
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generated from power washing or lack of adequate closure of the dome lid. The volume of milk 

remaining in the transfer hose will vary depending on the hauler’s handling and hose draining 

efficiency. Hoses will need to be handled and cleaned, sanitized, and rinsed appropriately at the 

dairy premises and the processing plant to prevent movement of infectious materials from a 

previous farm. The hauler will need to prevent contamination of his clothing, boots, and hands 

via the appropriate use of PPE during milk collection and unloading activities.   

The amount of infectious materials that may be transported by the tanker, the transfer hose, and 

the hauler cannot be predetermined, but represent a potentially concentrated source of virus. 

Milk collection and tanker movements provide an opportunity to transport virus into areas in 

close proximity to livestock. Strict adherence to BPS protocols for crossing and not crossing the 

LOS will be critical for the hauler and farm staff. Cross contamination of farm personnel’s 

clothing, boots, hands, and farm equipment will carry the virus directly into pens, alleyways, and 

the milking parlor, and result in exposure of livestock. The ease of this type of fomite transfer is 

evident in the studies with the PRRS and PEDv, and the historical UK FMD outbreak 

information, which strongly implicated vehicles and humans as the sources of virus transport. 

For these reasons, a conservative approach is required to address and mitigate all potential 

sources for transport of virus once an outbreak has occurred. The consequences of disease spread 

are very high; thus control measures must be conservative and strictly implemented to prevent 

disease spread while allowing for business continuity. Movement restriction should be 

anticipated and proactively planned for to avoid catastrophic spreading of the disease.   

13.2  Current Preventive Measures 

Current preventive measures are presented in each pathway chapter. The major areas for 

preventative measures of concern are presented in Pathways 1, 2, 6, and 7.  

13.3 Biosecurity Performance Standards 

This analysis confirms that FMDv could be introduced onto a susceptible farm via multiple 

independent pathways. The BPS are designed to concurrently mitigate multiple pathways of 

potential viral introduction. It is critical that the BPS are implemented concurrently and 

collectively to adequately mitigate multiple independent risk pathways. Once virus is deposited 

onto a susceptible premises, there is not a clear understanding of how the virus can move within 

the environment. Preventive measures must address these unknown areas by employing 

mitigation measures that address all suspected activities that could result in movement of virus 

onto or from a premises.  

13.4 Pathway Assessment Components 

Pathways 1 through 7 of the RA-BPS Analysis have covered the scientific research, historical 

outbreak information, industry practices, industry input, expert opinion, and informed 

professional judgment that have been used to analyze each pathway for transport of virus. 

Pathways 1, 2, 6, and 7 are the most significant pathways for transporting virus in contaminated 
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milk and environmental media to an uninfected farm under current industry practices. These 

pathways also require the most effort to address biosecurity issues. The three remaining 

pathways (3, 4, and 5) require mitigation measures that are either current industry practices for 

many companies and/or are easily implemented today. The bioaerosols risk (Pathway 3) is easily 

prevented by keeping the dome lid assembly in a closed position with the dog legs tightened 

down during milk pumping at the farm. Pathway 4 addressed cleaning and disinfection (CIP) of 

the truck tank, transfer hose, and storage compartments, which is conducted every 24 hours and 

effectively inactivates and removes any virus that may be left within the tanker. In Pathway 5, 

for tankers that do not undergo CIP, the small amount of milk remaining in the tanker cannot 

easily escape or leak out, if all equipment is inspected, maintained in good condition and the inlet 

valve is closed except during pumping or unloading. Additionally, the equipment area is rinsed 

or undergoes C&D procedures if milk spillage is evident. The transfer hose will undergo 

cleaning at the processing plant every time milk is unloaded. On farm, the transfer hose will be 

handled and cleaned to prevent loss of milk.  

Development and implementation of on farm biosecurity procedures requires a conservative 

approach that focuses on prevention. FMDv is environmentally persistent (weeks to months); is 

protected by organic materials such as mud, manure, and milk; has a low infectious dose; can 

spread rapidly within a herd prior to the detection of clinical signs; is present in milk and other 

body secretions days before disease is detected; and is easily spread by human activities via 

fomites. The biosecurity efforts will need to be enacted as an integrated approach to achieve the 

desired outcome of protecting uninfected farms from disease introduction, as well as preventing 

movement of infectious materials from infected but undetected farms. If biosecurity standards 

are not implemented as a comprehensive integrated plan, the overall risk of virus introduction to 

susceptible premises may not be reduced.  

Table 5 (below) depicts the risk results for each pathway when no additional mitigations are in 

place (Baseline RA) and with mitigations in place (RA-BPS Analysis). The risk range is for all 

milk collection methods combined (e.g. multiple pickup, single load, and direct load tankers) and 

assumes all applicable PMO and State regulations are followed. This table emphasizes that the 

biggest driver for risk will be the hauler and the tanker contamination. Multi-farm pickups with 

both truck-based and farm-based hoses present the highest risks for all milk collection options 

considered. If only single farm and direct load tankers are considered, the risk range drops to 

negligible to low.  
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Table 5 Risk Results by Pathway for the Baseline RA and Ra-BPS Analysis 
 

Pathway Number and Description 
 

Risk Range: 

without additional 

mitigations in 

place 

(Baseline RA) 

 

Risk range: results 

with BPS 

integrated 

approach (all milk 

options combined) 

(RA-BPS Analysis)  

1 

Likelihood that contamination of the hauler 

and tanker cab will result in FMDv 

introduction onto a susceptible farm  

Moderate to high 
Negligible to 

moderate 

2 

Likelihood that external contamination of the 

tanker will result in FMDv introduction onto a 

susceptible farm  

Moderate to high 
Very Low to 

moderate 

3 

Likelihood that milk containing FMDv 

emanating from a milk tanker via 

aerosolization will result in FMDv introduction 

onto a susceptible farm  

Very low to Low Negligible to low 

4 

Likelihood that FMDv present in milk residues 

left within tankers that have been unloaded and 

undergone CIP will result in FMDv 

contamination of a processing plant or 

introduction onto a susceptible farm 

Negligible Negligible 

5 

Likelihood that FMDv present in milk residues 

left within tankers that have been unloaded but 

have not undergone CIP will result in FMDv 

contamination of a processing plant or 

introduction onto a susceptible farm. 

Low Negligible to Low 

6 

Likelihood that contamination of the transfer 

hose and storage compartment will result in 

FMDv introduction onto a susceptible farm  

Moderate to high Negligible to low 

7 

Likelihood that cross contamination of another 

vehicle, person, or equipment at the 

processing plant or during transport and stops 

will result in FMDv introduction onto a 

susceptible farm  

Moderate to high Very low to low 

8 

Likelihood of introduction of FMDv onto a 

susceptible farm through contaminated milk 

and environmental media via the transport of 

raw milk  

Moderate to high 
Negligible to 

moderate 
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Table 6 compares the differences in risk for Pathways 1, 2, 6, and 7 with full implementation of 

the BPS based on the milk collection method and transfer hose type. All of these pathways were 

rated as moderate to high risks in the Baseline RA. The assignment of the risk level considers the 

frequency of stops for milk collection, the number of mitigation measures in place for a 

particular pathway, and the distance traveled during a 24-hour period. This table indicates that 

multi-farm routes present the greatest risk followed by single farm and direct load trailers.  

Tankers that have a higher number of stops and roadway travel during the workday create a 

greater opportunity for exposure to contaminated materials and mistakes in biosecurity protocols. 

The frequency of conducting C&D of the tanker and transfer hose also affects the potential for 

transporting contaminated materials. Contamination of the hauler and tanker presents the greatest 

source of risk within all of the pathways. Truck-based hoses present a greater risk than farm-

based hoses. Single load and direct load tankers have a lower overall risk compared to the multi-

farm pickups. 
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Table 6 Comparison of milk collection methods and risk by exposure pathway 
 

Collection Method 
 

Pathway 1:  
Hauler and 
truck cab 

 

Pathway 2: 
External 
tanker 

surfaces 

 

Pathway 6: 
Transfer 

hose/storage 
compartment 

 

Pathway 7: Cross 
contamination of 
vehicles, people, 
and equipment 

 

Overall risk 
range 

Multi-farm pickup 
with farm-based 
hose 

Low to 
moderate 

Low to 
moderate 

Negligible to 
low 

Low 
Negligible to 

moderate 

Multi-farm pickup 
with truck-based 
hose 

Low to 
moderate 

Low to 
moderate 

Low Low 
Very low to 
moderate 

Single farm pickup 
with farm-based 
hose 

Low Low 
Negligible to 

very low 
Very low 

Negligible to 
low 

Single farm pickup 
with truck-based 
hose 

Low Low 
Very low to 

low 
Very low 

Very low to 
low 

Direct load trailer 
(moveable bulk 
tank) does not 
return to the same 
farm after unloading 
Farm-based hose 

Negligible 
to low 

Very low to 
low 

Negligible to 
very low 

Very low 
 

Negligible to 
low 

Direct load trailer 
(moveable bulk 
tank) returns to the 
same farm after 
unloading  
Farm-based hose  

Negligible 
to low 

Very low to 
low 

Negligible to 
very low 

Very low 

 
Negligible to 

low 
 

 

13.5 Summary 

The BPS provide an integrated approach for preventing contaminant exposure at an infected but 

undetected farm, the transport of the infectious materials, and the subsequent release of the 

infectious materials at a susceptible farm. There are many unknowns about the spread of this 
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virus, so a conservative, multi-fold approach is warranted to minimize the risk associated with 

disease spread through the transport of raw milk.  

13.6 Conclusion 

The implementation of the BPS outlined for Pathways 1 through 7 will result in a significant 

decrease in risk for introduction of virus onto a susceptible premises via the transport of raw 

milk, if they are implemented as an integrated approach. This analysis assumes all BPS are 

correctly implemented immediately at the start of an outbreak and that farms initiate training 

prior to or very quickly within the outbreak. It assumes that farms will institute a conservative 

approach to biosecurity SOPs. This RA does not specifically address movement of feed trucks 

and other business vehicles that may visit a farm; it does assume that rigorous biosecurity will be 

implemented for all vehicles entering and leaving a farm. This RA does not address risks 

associated with movement of live animals; impacts of future developments such as the bulk milk 

PCR testing; cold weather considerations; time/labor and resource fatigue in a prolonged 

outbreak. Because there are multiple unknowns in an FMD outbreak, the emphasis must be on a 

conservative or cautious approach to try and get the outbreak under control as rapidly as 

possible. This analysis confirms that the BPS can be effective tools to reduce the risk of viral 

spread related to the movement of raw milk to processing in the event of an FMD outbreak. It 

should be emphasized, however, that the movement of raw milk is one movement out of many 

that could facilitate the spread of FMDv throughout susceptible livestock populations in North 

America. Extensive work still needs to be done to evaluate and mitigate the risks of disease 

spread while maintaining business continuity.   

13.7 Future Considerations 

Several questions and areas of concern were uncovered during this analysis. It is not appropriate 

to evaluate them within this report, but they should be addressed by further work. Areas for 

future evaluation include:  

1. During CIP: how is the rinse water handled after use? Is it discharged into a sanitary 

sewer without treatment? How are the rinse water and chemical cycles processed or 

treated after use? In particular the pre-rinse water that is used as the first step in the 

process will potentially contain infectious virus and may cause further problems if 

discharged into a sanitary sewer system without treatment. 

2. Enzymatic cleaners are used by 5% of the industry. Will the procedure and subsequent 

treatment (if any is performed) effectively inactivate the majority of virus?  

3. If you spray disinfectant on spilled milk or environmental media, is it effective in 

inactivating the virus and does it vary by disinfectant type?   

4. Can you generate bioaerosols from the C&D high pressure spraying activities that pose a 

risk to livestock near the site?  

5. Regarding, containment and treatment of wastewater generated from C&D activities on 

farm, how will this occur and can it be safely released into the environment?  
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6. Live animal movement, manure movement, discarded milk, and carcass management are 

all significant exposure pathways for transport and exposure to FMDv that will need to be 

addressed in future RA work.  
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16. Appendix 1: Pasteurized Milk Ordinance Appendix B: Milk 
Sampling, Hauling, and Transportation 

Full PMO document found at: http://www.fda.gov/downloads/Food/FoodSafety/Product-

SpecificInformation/MilkSafety/NationalConferenceonInterstateMilkShipmentsNCIMSModelD

ocuments/UCM209789.pdf 

Milk sampling, hauling, and transport are integral parts of a modern dairy industry. Sampling, 

hauling, and transport can be categorized into three (3) separate functions: Dairy or Industry 

Plant Samplers, Bulk Milk Hauling and Sampling and Milk Transport from one (1) milk handing 

facility to another.  

MILK SAMPLING AND HAULING PROCEDURES: The dairy plant sampler is a person 

responsible for the collection of official samples for regulatory purposes outlined in Section 6 of 

this Ordinance. These people are employees of the Regulatory Agency and are evaluated at least 

once each two (2) year period by a Sampling Surveillance Officer (SSO) or a properly delegated 

Sampling Surveillance Regulatory Official. These individuals are evaluated using FORM FDA 

2399-MILK SAMPLE COLLECTOR EVALUATION REPORT (Dairy Plant Sampling – Raw 

and Pasteurized Milk), which is derived from the most current edition of Standard Methods for 

the Examination of Dairy Products (SMEDP)(Refer to Appendix M). The bulk milk 

hauler/sampler is any person who collects official samples; may transport raw milk from a farm 

and/or raw milk products to or from a milk plant, receiving station, or transfer station; and has in 

their possession a permit from any State to sample such products. The bulk milk hauler/sampler 

occupies a unique position making this individual a critical factor in the current structure of milk 

marketing. As a weigher and sampler, they stand as the official, and frequently the only judge of 

milk volumes bought and sold. As a milk receiver, the operating habits directly affect the quality 

and safety of milk committed to their care. When the obligations include the collection and 

delivery of samples for laboratory analysis, the bulk milk hauler/sampler becomes a vital part of 

the quality control and regulatory programs affecting producer dairies. Section 3 of this 

Ordinance requires that Regulatory Agencies establish criteria for issuing permits to bulk milk 

hauler/samplers. These individuals are evaluated at least once each two (2) year period using 

FORM FDA 2399a-BULK MILK HAULER/SAMPLER REPORT (Refer to PMO Appendix 

M). The industry plant sampler or bulk milk hauler/sampler is a person responsible for the 

collection of official samples for regulatory purposes at a milk plant, receiving station, or transfer 

station as outlined in Appendix N. These industry plant samplers are employees of the dairy 

plant, receiving station or transfer station and are evaluated at least once each two (2) year period 

by a SSO or a properly delegated Sampling Surveillance Regulatory Official. These industry 

plant samplers are evaluated using FORM FDA 2399-MILK SAMPLE COLLECTOR 

EVALUATION REPORT (Dairy Plant Sampling – Raw and Pasteurized Milk), which is derived 

from the most current edition of SMEDP (Refer to Appendix M). The milk tank truck driver is 

any person who transports raw or pasteurized milk or milk products to or from a milk plant, 
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receiving station, or transfer station. Any transportation of a direct farm pickup requires the milk 

tank truck driver to have responsibility for accompanying official samples.  

The criteria for permitting these individuals should embrace at least the following: 

TRAINING: To understand the importance of bulk milk collection and the techniques of 

sampling, including the use of an approved in-line sampler and aseptic samplers for milk tank 

instructed how, in the proper procedures of picking up milk and the collection of samples. The 

Regulatory Agency, dairy field person, route supervisors, or any appropriate person whose 

techniques and practices are known to meet requirements can conduct this training. If the 

Regulatory Agency does not conduct the training, the training must be approved by or conducted 

under the supervision of the Regulatory Agency. Training also frequently takes the form of 

classroom sessions in which the trainer describes pickup practices, demonstrates sampling and 

care of samples, and affords the candidate the opportunity for guided practice in these 

techniques. Basic considerations of sanitation and personal cleanliness, which are important to 

the protection of milk quality, are discussed here. Officials administering weights and measures 

may participate in these programs and provide instruction in the measuring of milk and the 

keeping of required records. An examination, approved by the Regulatory Agency, shall be 

administered at the conclusion of this program. Candidates failing the exam, a score of less than 

seventy percent (70%), shall be denied permits or licenses until indicated deficiencies are 

corrected. The examination should be adequate enough to determine if a bulk milk 

hauler/sampler is competent. The exam shall be composed of a minimum of twenty (20) total 

questions broken down into the following areas: 1. Six (6) questions relating to sanitation and 

personal cleanliness; 2. Six (6) questions relating to sampling and weighing procedures; 3. Four 

(4) questions relating to equipment, including proper use, care, cleaning, etc.; and 4. Four (4) 

questions relating to proper record keeping requirements. Regularly scheduled refresher short 

courses by the regulatory agents and officials administering weights and measures would assist 

in maintaining and increasing the efficiency of the bulk milk hauler/sampler. Appropriate 

training should also be provided to industry plant samplers with regularly scheduled refresher 

short courses.  

QUALIFICATIONS: 1. Experience: Experience may include a required period of observation 

during which the candidate accompanies a bulk milk hauler/sampler in the performance of their 

duties. 2. Personal References: Permit applications should be supported by suitable references 

testifying to the character and integrity of the candidate. 

EVALUATION OF BULK MILK HAULER/SAMPLER PROCEDURES: The routine 

inspection of bulk milk hauling/sampling procedures provides the Regulatory Agency with an 

opportunity to check both the condition of the bulk milk hauler/sampler’s equipment and the 

degree of conformance with required practices. The bulk milk hauler/sampler’s technique is best 

determined when the regulatory agent is able to observe the bulk milk hauler/sampler at one (1) 

or more farms. Each bulk milk hauler/sampler must be inspected by the Regulatory Agency prior 
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to the issuance of a permit and at least once every twenty-four (24) months thereafter as 

referenced in Section 5 of this Ordinance. The bulk milk hauler/sampler must hold a valid permit 

prior to the collection of official samples. States may use inspections from any Regulatory 

Agency as a means of maintaining record requirements and enforcement. 

The procedures for sampling and the care of samples should be in compliance with the current 

edition of SMEDP. Specific items to be evaluated in determining compliance include:  

1. Personal Appearance: Bulk milk hauler/samplers shall practice good hygiene; shall maintain 

a neat and clean appearance; and not use tobacco in the milk house.  

2. Equipment Requirements: a. Sample rack and compartment to hold all samples collected. b. 

Refrigerant to hold temperature of milk samples between 0ºC- 4.4ºC (32ºF- 40°F). c. Sample 

dipper or other sampling devices of sanitary design and material must be approved by the 

Regulatory Agency, clean, and in good repair. d. Single use sample containers; properly stored. 

e. Calibrated pocket thermometer; certified for accuracy every six (6) months; accuracy ± 1°C 

(2°F). f. Approved sanitizing agent and sample dipper container. g. Watch for timing milk 

agitation. h. Applicable sanitizer test kit.  

3. Milk Quality Checks: a. Examine the milk by sight and smell for any off odor or any other 

abnormalities that would class the milk as not being acceptable. Reject if necessary. b. Wash 

hands thoroughly and dry with a clean single-service towel or acceptable air dryer immediately 

prior to measuring and/or sampling the milk. c. Record milk temperature, collection time 

(optionally, in military time (24 hour clock)), date of pickup, and bulk milk hauler/sampler’s 

name and license or permit number on the farm weight ticket. Monthly the hauler/sampler shall 

check the accuracy of the thermometer on each bulk tank and record results when used as a test 

thermometer. Accuracy of required recording thermometers shall be checked monthly against a 

standardized thermometer and recorded. Pocket thermometer must be sanitized before use.  

4. Milk Measurements: a. The measurement of the milk shall be taken before agitation. If the 

agitator is running upon arrival at the milk house, the measurement can be taken only after the 

surface of the milk has been quiescent. b. Carefully insert the measuring rod, after it has been 

wiped dry with a single-service towel, into the tank. Repeat this procedure until two (2) identical 

measurements are taken. Record measurements on the farm weight ticket. c. Do not contaminate 

the milk during measurement.  

5. Universal Sampling System: When bulk milk hauler/samplers collect raw milk samples, the 

“universal sampling system” shall be employed, whereby samples are collected every time milk 

is picked up at the farm. This system permits the Regulatory Agency, at its discretion, at any 

given time and without notification to the industry, to analyze samples collected by the bulk milk 

hauler/sampler. The use of the “universal sample” puts more validity and faith in samples 

collected by industry personnel. The following are sampling procedures: a. Pickup and handling 

practices are conducted to prevent contamination of milk contact surfaces. b. The milk must be 
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agitated a sufficient time to obtain a homogeneous blend. Follow the State and/or manufacturer’s 

guidelines. 133 c. While the tank is being agitated, bring the sample container, dipper, dipper 

container and sanitizing agent for the outlet valve, or single-service sampling tubes into the milk 

house aseptically. Remove the cap from the tank outlet valve and examine for milk deposits or 

foreign matter and then sanitize if necessary. Protect the hose cap from contamination when 

removing it from the transfer hose and during storage. d. The sample may only be collected after 

the milk has been properly agitated. Remove the dipper or sampling device from the sanitizing 

solution or sterile container and rinse at least twice in the milk. e. Collect a representative sample 

or samples from the bulk tank. When transferring milk from the sampling equipment, caution 

should be used to assure that no milk is spilled back into the tank. Do not fill the sampling 

container more than ¾ full. Close the cover on the sample container. f. The sample dipper shall 

be rinsed free of milk and placed in its carrying container. g. Close the cover or lid of the bulk 

tank. h. The sample must be identified with the producer’s number at the point of collection. i. A 

temperature control sample must be taken at the first stop of each load. This sample must be 

labeled with collection time (optionally, in military time (24 hour clock)), date, temperature, 

producer, and bulk milk hauler/sampler identification. j. Place the sample or samples 

immediately into the sample storage case.  

6. Pump Out Procedures: a. Once the measurement and sampling procedures are completed, 

with the agitator still running, open the outlet valve and start the pump. Turn off the agitator 

when the level of milk is below the level that will cause over-agitation. b. When the milk has 

been removed from the tank, disconnect the hose from the outlet valve and cap the hose. c. 

Observe the inside surfaces of the bulk tank for foreign matter or extraneous material and record 

any objectionable observations on the farm weight ticket. d. With the outlet valve open, 

thoroughly rinse the entire inside surface of the tank with warm water.  

7. Sampling Responsibilities: a. All sample containers and single-service sampling tubes used 

for sampling shall comply with all the requirements that are in the current edition of SMEDP. 

Samples shall be cooled to and held between 0°C (32°F) and 4.4°C (40°F) during transit to the 

laboratory. b. Means shall be provided to properly protect the samples in the sample case. Keep 

refrigerant at an acceptable level. c. Racks must be provided so that the samples are properly 

cooled in an ice bath. d. Adequate insulation of the sample container box or ice chest shall be 

provided to maintain the proper temperature of the samples throughout the year.  

The SSO conducts periodic evaluations of sampling procedures. This program will promote 

uniformity and compliance of sample collection procedures. 
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17. Appendix 2: Background on Fomites and Personal Protective 
Equipment (PPE)  

FMDv contaminated fomites are a concern as they can serve as sources for transmission of 

disease. Virus survival on fomites (including animate and inanimate surfaces or objects) is 

influenced by factors such as virus characteristics, fomite properties, and environmental 

conditions including temperature, humidity, and pH. Once a fomite is contaminated, the transfer 

of infectious virus may readily occur between inanimate and animate objects, or vice versa and 

between two separate fomites if brought into contact (Boone and Gerba, 2007). Both milk and 

manure favor survival of the FMDv in the environment.   

In an animal health emergency, such as the response to a highly contagious FAD, PPE serves 

two purposes: 1) protection of the responder against potentially harmful hazards, particularly the 

disease agent, and 2) prevention of the spread of the disease agent between animals or locations 

(NAHEMS Guidelines: Personal Protective Equipment (PPE), April 2011). The first purpose of 

PPE stated above, to protect the responder against the disease agent, is applicable to zoonotic 

diseases, which does not include FMD. The second purpose, prevention of spread of disease, is 

the focus of PPE in an FMD response event. In order for PPE to function correctly, it must be 

donned and doffed properly. In general, PPE includes respirators, protection for the eyes, face, 

hands, body, feet, head and hearing protection (NAHEMS Guidelines, PPE, April 2011). The 

Occupational Safety and Health Administration (OSHA) classify PPE into four levels of 

protection with Level D being the lowest level of protection and Level A being the highest level 

of protection (NAHEMS Guidelines: Biosecurity 2011).   

Level D through Level A are described below and an example of the type of hazard for which 

that level of PPE would likely be recommended is given (adapted from NAHEMS Guidelines:  

Biosecurity 2011).   

Level D: This is the lowest level of protection and consists of a basic work uniform to 

protect against nuisance contamination. This level would be sufficient for responding to a 

non-zoonotic, vector-borne animal disease.   

Level C: This level is used when the concentration and types of airborne substances are 

known and the criteria for using air purifying respirators are met. This level would be 

recommended when responding to a highly pathogenic avian influenza (HPAI) outbreak. 

General agreement exists that Level C PPE would be adequate for veterinary responders 

in most animal disease situations.  

Level B: This level is used when the highest level of respiratory protection is necessary 

but a lesser level of skin protection is needed than in Level A. This level may be required 

in a Nipah virus outbreak 
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Level A: This is the level of protection selected when the greatest level of skin, 

respiratory and eye protection is required. An example where this level would be required 

would be when responding to a large chlorine spill.   

In a non-zoonotic FAD event, the recommended PPE for veterinary responders, who will have 

direct contact with infectious animals and materials, is Level C protection. In most cases, 

protective hooded-coveralls, gloves, boots, goggles or a face shield, and waterproof boots that 

can be cleaned and disinfected will be required for those responders having direct animal contact 

(NAHEMS Guidelines: PPE, 2011).   

Disposable outerwear is highly recommended for all visitors and employees regardless of the 

level of risk. In some cases, disposable outerwear is more economical than reusable outerwear 

because it does not have to be cleaned, disinfected and maintained. Examples include disposable 

coverall (such as Tyvek), boot covers, hats and gloves that can be disposed of after use 

(NAHEMS Guidelines: PPE, 2011). 

17.1 Expert Opinion 

Is there a difference between types of PPE (disinfectable versus disposable) in preventing disease 

spread? This question was posed to Dr. Peter Raynor, Department of Environmental Sciences, 

University of Minnesota.  

PPE is generally evaluated and rated according to its ability to protect against and 

withstand chemical agents rather than biological agents. It is also generally evaluated for 

the purpose of protecting the worker from an agent rather than for the purpose of 

preventing cross contamination. From the standpoint of preventing cross contamination, 

both types of PPE can present problems. There is a definite possibility of people who 

wear PPE contaminating their clothing and hands when they take off the PPE. There will 

need to be detailed procedures and training about how to properly don, doff and dispose 

of PPE. The procedures will be easier for using disposable PPE than for decontaminating 

reusable PPE, since the responsibility will fall directly on the hauler/driver. If using 

disinfectable PPE, you are putting the burden on the haulers to perform the disinfection 

correctly and thoroughly every single time. The procedures would be easier for 

disposable PPE, than for decontaminating reusable PPE. Several issues that arise from the 

use of disinfectable PPE include the time required to disinfect the equipment, disposal of 

disinfectant solutions and hauler compliance with methods of application (personal 

communication, 2013).   
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18. Appendix 3: The Potential for Bioaerosol Generation from High 
Pressure Washing Activities  

Risk Statement: The use of high-pressure washers for C&D activities is assumed to present a 

moderate to high risk to livestock based on review of the scientific literature. Bioaerosols are 

known to be produced as a result of using high pressure washing devices. During the use of this 

equipment, it is unknown how much inactivation of virus will occur; how much viable virus will 

remain in rinsate discharge; and if a large enough population of small aerosols will be generated 

that can remain in the airstream that could come into contact with livestock. The site-specific 

environmental conditions along with other factors will influence the bioaerosol population that is 

produced. Because of the uncertainties associated with bioaerosol C&D activities, it is 

recommended that all C&D activities are located as far away as possible from all livestock areas 

and movements.   

Summary: Studies by the EPA 2011, Braymen (1969), O’Shaughnessy et al. (2012) and O’Toole 

et al. (2009) indicate that bioaerosols are produced during the use of high-pressure washers in 

multiple cleaning activities. These studies indicate that viable microorganisms are present in the 

aerosols. The distance that aerosols could travel is dictated by the physical properties of the 

aerosols generated and environmental parameters of a site. The distance that the aerosols could 

travel was not addressed in the studies.   

Much of the bioaerosol research that has been conducted in outdoor environments has focused on 

occupational and public health risks from exposure to municipal waste treatment processes and 

animal waste from concentration animal feeding operations. Questions on bioaerosol behavior 

are often addressed through laboratory studies, in which the bioaerosols are measured by air 

sampling devices within a confined space. In reviewing the scientific literature, no experimental 

studies were found that specifically evaluated high-pressure washers and the generation of 

bioaerosols in an outdoor environment. The studies presented below evaluated high-pressure 

washing and aerosol production under laboratory conditions. 

18.1 Bioaerosol Background 

The process of aerosolization, which forms bioaerosols has been defined as such: 

“Aerosolization is a process where fine droplets evaporate completely or to near dryness; thus 

microorganisms in these droplets are transformed into solid or semi-solid particles (i.e., 

bioaerosols).” (Dungan, 2010). Generation of bioaerosols can occur under both natural 

environmental conditions and from human activities such as spreading of slurries, pressurized 

spray irrigation, and aeration of wastewater in treatment plants. The transport and dissemination 

of bioaerosols depends on the method of generation and energy input into the system. 

Pressurized air, electricity, centrifugal forces, impaction, or heat are all sources that can provide 

the energy needed to produce small particles. Many of these forces are so violent that 

inactivation of microorganisms will occur. The distribution and concentration of particle sizes 

that are generated are important variables that directly affect the potential for dissemination and 
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transport of bioaerosols. In general, airborne microorganisms (bacteria, fungi, viruses) and their 

components are generated as a mixture of droplets or particles, having different aerodynamic 

diameters ranging from 0.5 to 100 µm (Lighthart, 1994; Cox and Wathes, 1995). “The fate of 

bioaerosols and the extent of bioaerosol dissemination are dictated by both biotic and abiotic 

factors that control the viability, release, transport, and dispersion of the aerosolized organisms” 

(Lighthart and Mohr, 1987). The optimum aerodynamic particle range which represents a hazard 

to the human respiratory tract and livestock is between 1.0 µm and 10 µm (Mohr, 2005, 2007).   

The transport, behavior, and deposition of bioaerosols are affected by their physical properties 

(i.e., size, shape, and density) and meteorological factors they encounter while airborne. 

Meteorological factors including wind velocity, relative humidity, temperature, and precipitation 

affect the transport of bioaerosols, with atmospheric stability being a major factor (Lighthart and 

Mohr, 1987; Lighthart, 2000; Jones and Harrison, 2004). The deposition of bioaerosols occurs 

through gravitation settling, impaction, diffusion onto surfaces, and washout by raindrops 

(Muilenberg, 1995). When bioaerosols are released from a source, they can be transported short 

or long distances depending on the environmental conditions. 

18.2 Experimental Studies 

The bioaerosol studies in the scientific literature focus primarily on occupational exposure in 

industrial settings such as manufacturing, sewage treatment, and the food industry. Bioaerosol 

studies that address agricultural or outdoor settings include animal feed operations, composting 

facilities, waste water treatment plants, land spreading of slurries, pressurized spray irrigation 

events, and wastewater spray irrigation sites. Dungan (2010) reviewed the fate and transport of 

bioaerosols associated with livestock operations and manure handling, and associated potential 

health risks to workers and individuals in nearby communities. “Land application of untreated 

solid and semi-solid manures and the use of pressurized irrigation systems to apply liquid 

manures and wastewater increase the chance that microorganisms will become aerosolized. 

Despite the potential for bioaerosol formation during these activities, very few research papers 

have addressed the risk of human exposure to pathogens from these activities.” Madsen and 

Matthiesen (2013) stated that high pressure cleaning (HPC) used in many occupational settings is 

assumed to cause high aerosol exposure for the workers.  

Although the papers presented in this document focus on human exposure to bioaerosols, the 

mechanisms would be the same for livestock exposure, as well as people involved in C&D 

activities. All of the studies presented below were conducted in laboratory settings and address 

whether or not bioaerosols are generated from a specific activity in the size range <10 μm that 

pose a risk for inhalation exposure in humans. The studies presented in this document were 

deemed to be most applicable to bioaerosol generation that could occur during C&D operations 

using high-pressure washers.   
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EPA (2011) Effectiveness of physical and chemical cleaning and disinfection methods for 

removing, reducing or inactivating agricultural biological threat agents.  

This study was conducted to address decontamination method gaps that currently exist for 

response and recovery from an FAD outbreak at an animal production facility. The aim of the 

study was to assess the effectiveness of two decontamination application methods and two 

decontaminants. The application methods and decontaminants included a portable, battery-

powered backpack sprayer or a motorized power chemical sprayer to dispense antimicrobial 

solutions of either pH-adjusted bleach or Ready-to-Use Spor-Klenz® onto contaminated 

surfaces. The performance of the two application methods and the chemicals were evaluated with 

respect to the physical removal, inactivation, and overall fate of spores on medium sized (14 x 14 

inch) and large sized (40 x 40 in) pressure treated wood and concrete pieces (coupons). Bacillus 

spores were used as surrogates for all FAD biological agents as they are highly resistant to 

chemical inactivation and represent a conservative estimate of decontamination effectiveness.  

The results of this laboratory study found that decontamination efficacy was similar between the 

two devices despite significant differences in volume of decontaminant delivered to the coupon 

surface. Viable biological agent was detected in aerosols generated from the spraying activity 

and in the rinsate runoff samples during all tests. The authors concluded that the aerosols and 

rinsate could be a significant source of cross contamination during a remediation and re-

aerosolization of spores can be expected during the decontamination process in the field. 

Madsen and Matthiesen (2013) Exposure to aerosols during high-pressure cleaning and 

relationship with health effects.  

This study conducted a review of the scientific literature on exposure to bioaerosols during high 

pressure cleaning (HPC) in occupational settings. The authors limited their review to studies 

where exposure or health effects were measured in relation to the HPC activities. Papers that 

described an “observed exposure” with HPC were not included in their review. Of the limited 

bioaerosol studies cited found in this review article, the following studies are applicable to our 

area of concern with exposure from high-pressure washers during C&D activities.    

Braymen (1969) Survival of microorganisms in aerosol produced in cleaning and disinfecting.  

This study was conducted to determine the size of aerosolized particles that would be produced 

by different cleaning methods using a scrub brush or high-pressure sprayer on walls soiled with 

organic materials containing selected microorganisms. The study compared the number of viable 

organisms that survive in the aerosol after different detergents or disinfectant solutions, or both 

were used to clean the soiled wall surfaces. The cleaning procedures studied where those 

commonly used in the terminal cleaning of housing of diseased animals at the time of 

publication. Suspensions of six microorganisms were incorporated into organic soiling material, 

which was painted onto a wall surface and allowed to dry. A disinfectant or detergent solution or 

both were applied with a high-pressure sprayer or scrubbed with a brush to clean the wall.  
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An Andersen air sampler was used to determine the concentration of particles generated by 

cleaning activity. Six different cleaning solutions and water (control) were used in the study. 

Both the spray method and brush method produced aerosols in the size range known to be a 

respiratory hazard (10 μm or less). Substantial numbers of each of the six microorganisms were 

recovered from the room air when water, a quaternary ammonium compound, and three phenolic 

disinfectants were employed as cleaning agents. Variable results were obtained with the other 

three cleaning agents used. The results of the study indicated that viable microorganisms are 

aerosolized in sufficient numbers of suitable size to be a hazard to susceptible hosts or products 

and processes.  

The authors concluded that:  

Several factors influence the number of viable microorganisms aerosolized during 

cleaning of a surface – the number of organisms present, their natural resistance to the 

disinfectant, the protective capacity of the material in which they are embedded and the 

ability of the cleaning procedure to produce an aerosols. Ventilation, resistance to 

irradiation, temperature and humidity also affect the number of organisms surviving in 

the area after aerosolization. 

O’Shaughnessy et al., (2012) Assessment of swine worker exposure to dust and endotoxin during 

hog load-out and power washing. 

The authors conducted an assessment of swine worker exposure via collection of field 

measurements using personal and area air sampling devices to determine worker exposure to 

dust and endotoxin concentrations during hog load-out and power washing of emptied swine 

buildings. Endotoxin is a toxic and pyrogenic substance found in gram-negative bacteria. 

Inhalation of airborne endotoxin is of particular interest in occupational exposures as it causes 

severe chronic health effects including fever, headache, and exacerbation of airway symptoms 

such as coughing, shortness of breath, and airway inflammation (Liegers et al., 2008; Douwes et 

al., 2003; Rylander, 2002). We will focus on the power washing results for this discussion.  

High pressure power washing is conducted to remove surface and floor debris consisting of feed, 

feces, and hog dander as dust or an encrusted form in the barn after load-out of hogs and prior to 

introduction of the next group of pigs. A consequence of the power washing activity is that the 

materials on barn floor, wall, or ceiling surfaces is forcibly ejected into the atmosphere, creating 

the potential for a highly concentrated bioaerosol exposure to workers.  

This study’s results showed that the endotoxin concentrations detected by personal and area air 

sampling devices during power washing and hog load-out activities were among the highest 

found in the literature for any occupation. Endotoxin concentrations measured in endotoxin units 

(EU/m3) during power washing sampling were as follows:  

Range and geometric mean (GM):  
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 Pre-wash sample range: 1,913-32,422 EU/m3  (GM= 9,378 EU/m3 ) 

 Personal samples range: 5,401-180,846 EU/m3  (GM= 40,353 EU/m3) 

 Area samples range: 25,545-340,846 EU/m3   (GM= 88,112 EU/m3) 

Their range of endotoxin values for the personal samples was quite large with a range of 5401–

180,864 EU/m3. The baseline pre-wash sample geometric mean (9378 EU/m3) was 

approximately 25% of the value for the personal endotoxin samples (GM = 40,353 EU/m3) and 

was significantly less than the area sample value (GM = 88,112 EU/m3). Both the personal and 

area samples for power washing endotoxin concentrations greatly exceed those measured during 

the load-out task.  

O’Toole et al. (2009) Risk in the mist: Deriving data to quantify microbial health risks 

associated with aerosol generation by water efficient devices during typical domestic water-

using activities.  

The authors evaluated the microbial health risks associated with aerosol generation from two 

water delivery devices during a simulated car washing experiment in an enclosed clean room. A 

high-pressure spray (HPS) unit using 7.3 L/minute was compared with a hand spray nozzle using 

between 11.8-15.4 L/minute (conventional control unit). For both devices, aerosol measurements 

were conducted for two contact surfaces (glass and metal) of the car door at two spray settings 

including a lower spray setting to mimic rinsing the car door and a jet setting as would be used 

for dislodging mud and road grime. The goal of the study was to determine the aerosol size 

distribution and whether the use of water efficient high-pressure washers compared to a 

conventional low-pressure device hand spray nozzle changes the potential health risks associated 

with bioaerosol exposure.  

The air sampling results were grouped into size ranges of 0.06-0.2 μm, 0.2-1 μm, 1-2 μm, 2-3 

μm, 3-6 μm, 6-10 μm, and 10-20 μm, indicating a high degree of variability in aerosol 

concentration for each size group. Comparison of mean value results indicated that the HPS 

device produced more particles in the size range < 2 μm in diameter than the hand nozzle sprayer 

on both glass and metal surfaces. The hand nozzle sprayer produced more particles greater than 2 

μm on both surfaces with 59-95% of the aerosol mass associated with particles up to 6 μm in 

size. Results for the car washing experiments showed that particle diameters up to 6 μm 

constituted the major part of the total mass generated by both types of devices. The results 

indicated that both types of devices produce aerosols that represent a respiratory hazard.   
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