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ABSTRACT 

Chemicals with hazardous potential are used in a wide variety of settings 
throughout the world. Hazardous materials generally do not cause harm if properly used, 
though all have the potential to do so. The U. S. - Mexico border region is one area of the 
world particularly impacted by hazardous materials. Due to the North American Free 
Trade Agreement (NAFTA), there has been a substantial increase in the number of 
assembly plants, known as maquiladoras, in the region. Many of these maquiladoras use 
hazardous materials in the manufacturing processes which occur there. Mexican laws do 
not require management to notify workers what chemicals they may be exposed to in the 
workplace. Nor do any laws require the provision and use of personal protective 
equipment by maquiladora workers. As a result, workers may become contaminated by 
hazardous substances and present at a local health care facility for treatment. If the 
patient is not properly decontaminated before entering the health care facility, harmful 
consequences could result. 

The purpose of this paper was to prevent negative health problems associated with 
hazardous substances through education of nurses in the border region. Prevention 
activities focused on developing a continuing education program for nurses on 
decontamination of the patient exposed to hazardous substances. The program includes 
classroom and hands-on learning experiences for potential participants. The program is 
intended to be presented in a four hour time frame. The program will educate nurses on 
selection and use of personal protective equipment required to properly perform patient 
decontamination. Nurses will learn how to set up decontamination zones and what the 
functions of each zone are. This education will help them avoid contaminating 
themselves or the facility where the patient presents for treatment. 

Results of this program will be determined by participant evaluation and 
ultimately by utilization of the techniques learned. The material developed for this paper 
will enable presentation of the program in the future in the U. S. - Mexico border region. 
The overall goal of this project was to provide professional nurses with the knowledge 
necessary to safely carry out a patient decontamination procedure. 
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CHAPTER 1 

INTRODUCTION 

Chemicals with hazardous potential are used in a wide variety of settings 

throughout the world. These chemicals are widely used in industries, ranging from 

agriculture to manufacturing. Hazardous chemicals can also be found in the home in the 

form of cleansers, drain cleaners, and insecticides. Petroleum products, such as gasoline 

and other fuels, can cause injury or illness if accidently or purposefully misused. 

Hazardous substances also exist in nature, in the form of heavy metals such as lead, 

arsenic, mercury, and copper, to name a few. 

Hazardous materials generally do not cause harm if properly used, but all have the 

potential to do so. For example, gasoline in the fuel tank of an automobile is not 

hazardous as long as the fuel tank is intact and the gasoline remains confined within it. 

However, it can and does cause harm if it leaks from the tank or is purposely siphoned 

from the tank using one’s mouth. 

The nature and characteristics of potential harm caused by hazardous substances 

differ greatly at the United States (U. S.)- Mexico border region. In the U.S., 

environmental laws are typically enforced to a greater extent than in Mexico. Mexico has 

laws as stringent as U. S. laws, but the Mexican government lacks the financial resources 

to enforce those laws (Anderson, Cavanagh, Ranney, & Schwalb, 1995; Public Citizen, 
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1997). Factory (maquiladora) management personnel have no legal obligation to inform 

workers of the hazardous materials they may be exposed to during the course of their 

work (Dalel Cuevas, Universidad Autonoma de Baja California faculty member, personal 

communication, March 2001). Therefore, patients may present to a health care facility 

contaminated with a hazardous substance, and have no idea what that substance is. 

Regardless of whether or not the exact substance is known, the patient must be 

decontaminated before any treatment can be implemented. The purpose of this project 

was to develop an educational program about the process of chemical decontamination. 

Purpose 

This project focused on minimizing negative health consequences associated with 

hazardous chemicals through education of nurses in the border region. This goal was met 

by developing a continuing education program for nurses at the U. S. - Mexico border on 

decontamination of a patient exposed to hazardous substances. The program includes 

classroom instruction utilizing a PowerPoint presentation and hands-on experience 

performing a mock decontamination using all required equipment, as determined by a 

review of the literature and consultation with experts in the field. This education will 

enable nurses in an emergency department or clinic in the U.S. - Mexico border region to 

properly decontaminate an exposed person when that person presents to a health care 

facility for treatment. It is essential that a contaminated patient be thoroughly 

decontaminated before entering a health care facility, since there is a high possibility of 
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harm to facility occupants if decontamination is not properly performed. 

Glossary 

Several terms are used in this paper which should be defined before proceeding. 

These terms include: 

1. Colonia: A community of substandard housing, lacking an infrastructure such 

as wastewater treatment or solid waste disposal (Government Accounting Office [GAO], 

2000; Warner, 1991). 

2. Contaminant: “A hazardous material that physically remains on or in people, 

animals, the environment, or equipment, thereby creating a continuing risk of direct 

injury or a risk of exposure outside of the hot zone” (Noll, Hildebrand, & Yvorra, 1995, 

p. 434). For purposes of this paper, contaminant can further be defined as the hazardous 

substance the person has been exposed to. 

3. Contamination: “An uncontained substance or process that poses a threat to 

life, health, or the environment” (Noll, et al., 1995, p. 434). 

4. Decontamination: “The physical and/or chemical process of reducing and 

preventing the spread of contamination from persons and equipment used at a hazardous 

materials incident” (Noll, et al., 1995, p. 434). For purposes of this paper, 

decontamination can be further defined as the removal, by physical or mechanical means, 

of a contaminant from a person exposed to a hazardous substance before the person is 

allowed entry to a health care facility. Thus, this definition clearly states that 
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decontamination must be performed outside the facility. 

5. Exposure: “The subjection of a person to a toxic substance or harmful physical 

agent through any route of entry, (e.g., inhalation, ingestion, inhalation, or direct 

contact.)” (Noll, et al., 1995, p. 434). For this paper, the route of injection is also 

included. 

6. Hazardous material: “Any substance or material in any form or quantity which 

poses an unreasonable risk to safety and health and property when transported in 

commerce” (Noll, et al., 1995, p. 434). Another definition from Noll and colleagues is 

simpler and better suited to the purposes of this paper: “Any substance which jumps out 

of its container when something goes wrong and hurts or harms the things it touches” ( p. 

3). For purposes of this paper, hazardous material refers to all the above, but is 

specifically applied to a toxic chemical in its pure state, not mixed with other materials. 

Chemical mixtures fall under the categories of hazardous substances and/or hazardous 

waste (see below). 

7. Hazardous substance: Several definitions exist for this term. The U. S. 

Environmental Protection Agency (EPA) defines it as: “Any substance designated under 

the Clean Water Act and the Comprehensive Environmental Response Compensation and 

Liability Act (CERCLA) as posing a threat to waterways and the environment when 

released” (Noll, et al., 1995, p.2). 

The U. S. Occupational Health and Safety Administration (OSHA) defines 

“hazardous substance” as “Every chemical regulated by EPA as a hazardous substance 

and by DOT (Department of Transportation) as a hazardous material” (Noll, et al., 1995, 
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p.3). Thus, “hazardous substance” is an all-encompassing term, and for this paper, will 

be used to describe both hazardous materials and hazardous waste. This distinction 

becomes important in the decontamination procedure, where it may not be known 

whether the substance the person has been exposed to is a hazardous material or a 

hazardous waste. 

8. Hazardous waste: “Discarded materials regulated by the (EPA) because of 

public health and safety concerns. Regulatory authority is granted under the Resource 

Conservation and Recovery Act (RCRA)” (Noll, et al., 1995, p. 3). 

9. Maquiladora: A Spanish word describing an assembly plant in Mexico in the 

U. S. - Mexico border region. Usually owned by a U. S. corporation, raw components of 

the product are shipped to a maquiladora, assembled, then shipped back to the U. S. for 

final sale (Anderson, et al., 1995). Maquiladora workers are typically semiskilled and 

work for the Mexican minimum wage (McCarthy, 2000) which is $5.60 per day (Cuevas, 

personal communication, March 2001). 

10. Rinsate: The water used to decontaminate the patient, and the hazardous 

substance which was rinsed off during the procedure. Rinsate must be contained to 

prevent further (secondary) contamination (Noll, et al., 1995). 

11. Secondary contamination: Contamination of facility personnel, equipment, or 

the entire facility, caused by inadequate or improper decontamination of an exposed 

person (Centers for Disease Control and Prevention [CDC], 2001). This includes 

allowing entry into the facility before decontamination takes place, as well as bringing 

contaminated equipment and/or belongings into the facility. In the case of ingestion of a 
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hazardous substance, patient emesis can cause secondary contamination (CDC, 2001). 

12. Zones: The physical location where decontamination is carried out is divided 

into three distinct zones depending on the degree of secondary contamination which may 

be expected to occur (Noll, et al., 1995). All zones are set up outside the facility. These 

zones are: 

A. Hot zone: Personnel working in the hot zone will become contaminated, and 

must be properly protected by chemical resistant clothing and self contained breathing 

apparatus (SCBA) (Noll, et al., 1995). In the setting of a health care facility where a 

contaminated person presents for care, the patient is the hot zone. 

B. Warm zone: The warm zone is between the hot and cold zones. (Noll, et al., 

1995). Personnel working in the warm zone may become contaminated, and should be 

ready to enter the hot zone if problems arise in the hot zone. 

C. Cold zone: Facility personnel in the cold zone will not become contaminated 

if the procedure is carried out correctly. Medical treatment begins in the cold zone, and is 

the last zone the patient passes through before entering the facility (Agency for Toxic 

Substances and Disease Registry [ATSDR], 2000). 

These definitions will guide the reader throughout the remainder of this paper. 

Many of the terms have been modified to fit the context and process of decontamination 

as performed in a health care facility. 
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Conceptual Framework 

The conceptual framework for this project is based on the concept of disease 

transmission as described by epidemiology. In epidemiology, a triad containing the 

concepts of host, agent, and environment is used to represent the process of disease 

transmission (Gordis, 2000). (Figure 1). 

Figure 1: Epidemiologic Triad 

In classic epidemiology, this triad refers to the interaction between the host, or 

human, the agent, an infectious organism or other disease causing entity, and the 

environment where the host and agent come into contact (Gordis, 2000). 

Within this context the host is further defined as a susceptible human being 

(Gordis, 2000). Many factors can affect the susceptibility of the host, including genetics, 

age, race, and gender (Gordis, 2000). The agent can be a disease causing organism, such 

as a virus or bacteria, or physical or chemical processes which harm the host (Gordis, 

2000). The environment is the physical location which facilitates the exposure (Gordis, 

2000). Often there is a vector, or disease canying organism, involved. For example, the 
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disease Dengue fever is caused by a virus carried by a mosquito. However, the 

environment where disease transmission can occur is limited to the tropical regions of the 

world where the mosquito (vector) thrives. In climates not conducive to the mosquito, 

disease transmission cannot occur. 

For purposes of this paper, the host is defined as any human living within 100 

kilometers of the U. S. - Mexico border. The agent is defined as any hazardous substance 

which comes into contact with a host. The environment discussed in this paper is the area 

of the U. S. - Mexico border region, a region which extends 100 kilometers out from the 

actual U. S. - Mexico border (Border XXI Group, 1999). 

This paper encompasses an examination of the effects the agent, a hazardous 

substance, has not only on the host, a human, but on the environment as well. It is 

important to look at environmental health, because a contaminated environment increases 

the risk to humans living in it. Therefore, the triad concept does not fully apply in this 

example. Instead, a series of overlapping spheres more clearly represents the 

relationships among host, agent, and environment at the U. S. - Mexico border (Figure 2). 
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Agent 

Figure 2: Epidemiologic Spheres 

The overlapping spheres in the diagram represent how the agent, host, and 

environment all influence each other. A maquiladora provides an example of these 

concepts. The maquiladora itself is just a building, or a built environment. In isolation, 

it poses no risk to any humans inside it. If chemicals are used during the manufacturing 

process an impact may become apparent. However, the building containing chemicals is 

not hazardous in and of itself. Add the host, a human, and the picture becomes complete. 

The host allows the agent to enter the environment by removing the agent from its 

container. The agent is somehow spilled, or allowed to enter and contaminate the 

environment. The result is harmful to the host, depending on the agent to which the host 

was exposed. 

To further explicate the maquiladora example, the agent, now uncontained, can 

damage the environment. For example, an acid spill may corrode a portion of the 
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building, or environment, it touches. In the event of a spill of a chemical with toxic 

fumes, the entire atmosphere inside the building may become contaminated, having 

adverse effects on building occupants (hosts) in areas of the building away from the spill. 

Thus, the environment itself becomes the carrier of the agent, in this case toxic fumes, 

and the agent extends itself further into the environment. 

A similar situation occurs when a contaminated patient enters a health care 

facility. The fumes from the chemical the patient (host) is emitting contaminate the 

facility (environment) leading to illness in building occupants (hosts). It then becomes 

necessary to decontaminate the facility (environment) to mitigate the effects of the agent. 

The U. S. - Mexico border region is one of the most polluted regions in the 

Western hemisphere (Schmidt, 2000). Therefore, it is logical to assume many agents are 

located in the border region. There is also a growing population of susceptible hosts in 

the region, since host has been defined as any human living in this region. The 

interaction of host, agent, and environment is described below. 

In Mexico, there is only one approved hazardous waste disposal facility, located in 

Monterey (GAO, 2000). Hazardous wastes generated by maquiladoras in Mexico are 

supposed to be shipped back to the U. S. for disposal, but this does not occur at all times 

(GAO, 2000). There is also a lack of sanitary landfills in the border region (GAO, 2000), 

and much of the solid waste from this area is illegally dumped alongside roads, canals, 

and rivers (GAO, 2000). 

In addition, wastewater treatment facilities are lacking in this area. Sewage is 

often dumped directly into rivers flowing through the area. These same rivers often serve 
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as water supplies for residents of the colonias which have grown in size and number on 

both sides of the border (GAO, 2000). It now becomes possible to look at the 

environment as the setting for multiple agents and their interactions with the hosts. 

Routes of Exposure 

When a person comes into contact with a hazardous material, injury or illness is 

likely to occur. People can ingest, inhale, inject, or absorb hazardous materials. These 

routes of exposure are familiar to nurses, since they are the same routes of exposure used 

in the fields of toxicology and pharmacology. 

The purpose of this project is to educate nurses about the process of 

decontamination of the patient who has been exposed through the route of absorption. 

Although other routes of exposure may be the primary route, absorption is also likely to 

have occurred at the same time. For example, a child who has ingested Drano is likely to 

also suffer chemical bums around the mouth. A person who has intentionally ingested 

insecticide will expose health care personnel to toxic fumes, which could be inhaled or 

absorbed, through his emesis, if he vomits (CDC, 2001). The patient who presents at the 

emergency department after contact with an unknown substance may endanger the entire 

facility if the substance produces toxic fumes which can be inhaled or absorbed. 

Inhalation of a hazardous substance can take many forms. Toxic fumes from 

hazardous substances can contaminate the atmosphere of a room if the substance is not 

contained. People sometimes intentionally inhale toxic fumes (i.e., paint fumes) to alter 

their mentation. Many substances do produce toxic fumes, therefore inhalation may be a 
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secondary route of exposure following absorption as the primary route of exposure. 

Injection of a hazardous substance does not always occur intentionally. For 

example, hydraulic fluid in a cylinder is under tremendous pressure, and can be injected 

into a person if the cylinder or a hydraulic hose ruptures. These types of cylinders and 

hoses are common on farm implements and construction equipment such as backhoes. 

Some agricultural chemicals are also under high pressure at the nozzle orifice of the 

spraying device. Contact here can lead to injection of the chemical. Some fertilizers are 

actually injected into the soil to maximize contact with the soil being fertilized. If a 

farmer is unclogging an injector nozzle without turning the sprayer off, injection into the 

farmer can occur. In all these scenarios, there will be associated wounds and/or bums at 

the injection site. These skin lesions require careful decontamination before wound 

treatment can begin (ATSDR, 2001). 

Absorption as a route of exposure can be illustrated using the following scenario: 

A maquiladora worker, assembling televisions, is covered with an unknown chemical 

when a hose at her work station ruptures. She senses burning, and notices her skin is 

beginning to turn red and peel where the chemical came into contact with her skin. She 

immediately reports the incident to her supervisor, who tells her to go to the local 

hospital. Her supervisor also asks her to leave by the side door, and not to mention the 

incident to anyone if she wants to keep her job. The woman presents at the local hospital, 

and now her clothing is disintegrating around her, and large patches of skin have peeled 

completely off. The hospital staff ask her what chemical she has been exposed to, but the 

woman does not know; no one has ever told her what exposures were possible in her 
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workplace. The staff should understand the need for decontamination, even if the 

contaminant is unknown. 

Presentation of Exposed Patients at a Health Care Facility 

Patients exposed to hazardous substances can present to a health care facility at 

any time. While one typical scenario in the U. S. is that a patient is brought by 

ambulance to an emergency room after decontamination in the field, this is not always the 

case. Many instances have been documented where patients arrive unannounced, brought 

by private citizens, either on foot or in a private vehicle (CDC, 2001). In the Sarin gas 

attack in the Tokyo subway system in 1995, only 99 of the 640 victims treated at one 

hospital were brought in by ambulance or rescue vans. The remaining 541 were assisted 

by private citizens (Okumura, et al., 1996). A patient may also be brought to a clinic 

rather than an emergency room if the clinic is in a town without a hospital. 

A patient contaminated by a hazardous substance must be decontaminated before 

medical treatment begins (ATSDR, 2000; Burgess, Blackmon, Brodkin, & Robertson, 

1997; Noll, et al., 1995). If decontamination is not performed, health care staff may 

become ill, and the facility may need to be evacuated until decontamination of the facility 

can take place. Evacuation and closure of a health care facility can have potentially 

disastrous consequences for the facility, its patients and staff, and the community at large. 

All these adverse events can be avoided if the patient is decontaminated outside the 

facility first. 

It is important to reinforce that decontamination must be performed outside, and 
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not in any part of the hospital, clinic, or waiting room. Any decontamination occurring 

inside the building will expose the building’s ventilation system to potentially noxious 

fumes. These fumes would then be dispersed throughout the building. Therefore, it 

becomes clear that decontamination must be done outside the building, and away from its 

ventilation system intake (ATSDR, 2000). 

Scope of Project 

This project focuses on providing the information needed for nurses at the U. S. - 

Mexico border to carry out decontamination safely, with minimal risk to themselves and 

the facility where the patient presents. Many topics are clinically relevant to 

decontamination, and are mentioned briefly, both in this paper and in the PowerPoint 

presentation of the educational program. These topics include planning prior to arrival of 

a contaminated patient, acquisition of required equipment, and how to deal with the 

contaminants once they have been washed from the patient. 

Planning involves not only the health care facility, but must include local 

emergency responders as well (Noll, et al., 1995). In the U. S., legal authority over a 

hazardous substance incident often falls under the jurisdiction of the fire department. 

Law enforcement personnel will become involved if the incident involves criminal 

activity, such as illegal methamphetamine manufacturing. Planning also includes 

information about resources to call, such as the Chemical Transportation Emergency 

Center, or CHEMTREC. CHEMTREC is a program funded and operated by chemical 

manufacturers which provides emergency treatment advice 24 hours a day, seven days a 
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week (Noll, et al., 1995). Another critical resource is the EPA, who will be able to 

coordinate disposal of the contaminants washed off the patient (Noll, et al., 1995). Both 

CHEMTREC and the EPA can be accessed by telephone by personnel in Mexico. 

The EPA is a partner in the Border XXI Program (Border XXI Group, 1999). 

This program is cosponsored by the EPA and Mexico’s Secretariat for the Environment. 

It is a binational program begun after the passage of the North American Free Trade 

Agreement (NAFTA). The mission of the Border XXI Program is “to achieve a clean 

environment, protect public health and natural resources, and encourage sustainable 

development along the U. S. - Mexico border.” (Border XXI Group, 1999, p.l). The 

Border XXI Program contains a working group on hazardous and solid waste, which 

would be able to assist Mexican health care facilities dealing with a contaminated patient. 

(Border XXI Group, 1999). 

Obtaining personal protective equipment such as self contained breathing 

apparatus (SCBA) and protective garments must be completed before any training can be 

started. Facilities can obtain advice about how to select and fit protective equipment 

from the local fire department or hazardous materials team. These personnel have 

experience with the equipment and can provide valuable information on features, costs 

and selection of equipment. This equipment is costly and wise buying decisions need to 

be made. This is true whether the equipment is purchased in the U. S. or in Mexico. 

Final disposal of the contaminants is a complicated process. The EPA provides 

guidance and coordination in this area. The contaminants are never simply washed off 

the patient onto the ground or into a storm sewer system, but should be caught in a 
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containment unit of some type (Noll, et al., 1995). This unit is then sealed, but remains a 

hot zone until qualified personnel can safely dispose of contaminants. This may require 

24 hour security to guard the unit for several days. 

A detailed look at the problems at the U. S. - Mexico border follows, with a brief 

look at the North American Free Trade Agreement (NAFTA), which many policy and 

trade analysts believe may be contributing to the problems seen in health and the 

environment. 

The North American Free Trade Agreement (TSfAFTA) 

The NAFTA was enacted in 1994 after years of legislative action in three nations: 

Canada, Mexico, and the United States. The NAFTA is primarily a trade tariff reduction 

vehicle which will enable duty free trade throughout all three countries. Controversial 

from its inception in the late 1980’s, numerous side agreements were required before the 

U. S. passed the legislation and the agreement went into effect. The NAFTA legislation 

itself is in several volumes which take up approximately three feet of space on a library 

shelf. 

Two of the key side agreements deal with environment and labor issues. The goal 

of the NAFTA is to “spur growth, generate jobs, and protect the environment” (Clinton, 

1992, p. i). In summarizing his 1992 report entitled Report of the Administration on the 

NAFTA and Actions Taken in Fulfillment of the May 1. 1991 Commitments, then 

President Clinton stated: “In sum, NAFTA will benefit U. S. workers and farmers, labor 

and the environment. NAFTA meets or exceeds each of the commitments the President 
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made to Congress when he sought fast track authority in 1991 to negotiate this historic 

free trade agreement.” (Clinton, 1992, p. i). 

Whether or not the above has happened has been a subject of much debate since 

passage of the NAFTA. Additional information addressing the effects of the NAFTA can 

be found in Chapter 2 of this paper. Literature Review. The discussion now turns to the 

area of hazardous substances, the agent in the epidemiological triad, and their health 

effects on citizens residing along the U. S. - Mexico border. 

Hazardous Substances: U. S. - Mexico Border Issues 

One part of the world particularly impacted by hazardous substances is the U. S. - 

Mexico border area. This area is home to many manufacturing institutions, as well as a 

great deal of agricultural activity. There may also be illegal drug manufacturing and/or 

processing occurring in this region. With the passage of the NAFTA in 1994, an 

explosion in growth of manufacturing facilities called maquiladoras has taken place on 

the Mexico side of the border. 

U. S. firms ship the components of their product to the maquiladoras, where the 

components are assembled into the finished product and shipped back across the border 

to the U. S. This is an economic advantage to the U. S. firms for many reasons. First, the 

maquiladora workers typically earn the Mexican minimum wage of $5.60 per day 

(Cuevas, personal communication, March 2001). A factory worker in the U. S. would 

likely earn $10.00 per hour, or more (Anderson, et al., 1995). Second, environmental 

laws in Mexico are less stringently enforced them U. S. laws, due to economic constraints 
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on the Mexican government (Public Citizen, 1997). Third, in Mexico, there are no “right 

to know” laws governing hazardous substances in the workplace (Cuevas, personal 

communication, March 2001). Right to know means the maquiladora management is not 

legally required to inform workers what chemicals they are exposed to, nor are they 

required to provide protective equipment to the workers. 

Mexico has never been a wealthy country. One rationale used to justify the 

creation of the NAFTA was the goal of bringing Mexican living standards up to that of 

the U. S. (Clinton, 1993). Many policy makers believe that this promise has not yet been 

fulfilled (Public Citizen, 1997). The living standards of Mexico have improved very 

slightly, while the standards of living on the adjacent U. S. side have slipped dramatically, 

as evidenced by the growth of colonias on the U. S. side of the border (McCarthy, 2000; 

Schmidt, 2000). In some border cities, hundreds of people cross daily, many simply on 

their way to work. Housing developments known as colonias have sprung up on the 

outskirts of cities on both sides of the border. These colonias usually do not provide 

infrastructure such as water and sewer service (GAO, 2000). Houses are typically built of 

scrap material found in the immediate area. The garbage and wastes generated in these 

colonias are not properly disposed of or treated; it just ends up elsewhere in the 

environment (GAO, 2000). 

The discussion now turns to the host in the epidemiologic triad, and a review of 

the Mexican health care system. 
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Health Care in Mexico 

The health care system in Mexicali, Mexico was assessed during a visit to 

Mexicali and the Universidad Autonoma de Baja California from March 13 through 

March 18, 2001. There are four hospitals in town. The hospitals all operate as general 

full service hospitals, without any specialization. Patients are routed to a hospital based 

on payment source. While Mexico has a national health care system, it is a segmented 

system according to governmental jurisdiction (Frenk, et al., 1994). One hospital in 

Mexicali receives patients who work for the national government, one hospital takes state 

employees, one takes municipal employees, and the fourth is called the “Seguro Social,” 

or social security, hospital, and receives all other patients (Cuevas, personal 

communication, March 2001). Each hospital owns and operates an ambulance, used 

solely to transfer patients between facilities if they go to the wrong one first. Emergency 

medical services within the community are provided by the Mexican Red Cross. 

It is clear that the stratified system of care can create serious problems if a 

contaminated patient arrives at a hospital emergency room. If a patient is employed in a 

maquiladora, they are not likely to know what hazardous substance they have been 

exposed to; however, a knowledge of decontamination procedures is essential to deal 

with such situations. Therefore, it is important that personnel in all hospital facilities, 

regardless of patient or payor source, receive training in decontamination procedures. 

Similar conditions and fragmented systems exist in rural America. Agricultural 

chemicals, such as fertilizers, pesticides, insecticides, and petroleum products are used in 
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high doses daily. Health care facilities providing emergency care in rural areas tend to be 

small, with small staffs. While knowledge of what chemical is involved is likely in the 

U. S., decontamination still must be carried out before treating the patient. The proposed 

project will help nurses in both countries deal with contaminated patients in a way that is 

helpful to the patient while minimizing or eliminating risk to health care providers. The 

question should not be if a hazardous material event could occur, but when it will occur. 

This chapter concludes with a look at the last concept in the epidemiologic triad, 

the environment. The environment was viewed first hand by the author, and is described 

below. In addition, the origins of the project are discussed and summarized. 

Orieins of Project 

In March of 2001, the author and another Montana State University (MSU) nurse 

visited Mexicali, Mexico. Mexicali is a border city of 700,000 across the border from 

Calexico, California. The MSU nurses visited with the nursing faculty at their sister 

university, the Universidad Autonoma de Baja California (UABC), a Mexican land grant 

university that is very similar in size and scope to MSU. The faculty and staff of this 

school took the MSU nurses on many tours of environmental problems in the U. S. - 

Mexico border region. Visits were made to landfills, both legal and illegal, the municipal 

sewage treatment plant, agricultural areas, and schools and their neighboring colonias. 

Figure 3 is a photo taken near a crop-dusting aviation facility. The chemical container 

was found laying near an irrigation canal, with its label missing and contents spilled on 

the ground. 
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Figure 3 

A chemical container with a missing label and its contents spilled on the ground. 

Two scenes are particularly memorable. One is of a family living in a home 

typical of those found in colonias. The children were outside playing in the yard, like all 

children do, but the lower half of the yard was stagnant water. The children seemed 

oblivious to this water, but one has to wonder what, in terms of chemicals, is in that 

water, since no vegetation can be seen in the yard. (See figure 4.) 
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Figure 4 

A home in the Mexicali Valley. Note standing water in yard. 

The other scene was a visit to another home in a small town south of Mexicali. 

The family was outside, taking care of their pigs. The father was hauling water to the 

pigs in a five-gallon plastic bucket, which had a label stating “hydraulic fluid” on it. 

When asked where he obtained the pail, he said from the auto parts store nearby. He said 

he rinsed the hydraulic fluid out of the pail with gasoline, then rinsed it again with water. 

The pigs will eventually become the family’s meat source. (See figure 5) 
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Figure 5 

The buckets in the foreground are used to carry water to the family’s pigs. 

One visit made during this trip was to a fabrica, which is an industrial area 

containing numerous maquiladoras. There are more than 100 maquiladoras in Mexicali 

(Border XXI Group, 1999). The UABC guides seemed very anxious driving through the 

fabrica, and refused to stop to allow photography of the area. On the way out of the 

fabrica, it was noted that a canal ran alongside the property. There was evidence of recent 

fires in and around the canal. When asked if these fires were set intentionally, to control 

vegetation in the canal, the answer was “no.” The canal carries wastes away from the 

fabrica, including hazardous waste generated by the maquiladoras. The canal routinely 

catches fire from chemical reactions occurring in it. The canal eventually empties into 
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the municipal sewage treatment plant, where treatment consists of routing the water 

through large settling ponds. On a visit to the sewage treatment plant, the only visible 

treatment was a 5 5-gallon drum of ferric chloride dripping into the water at the inlet (See 

figures 6 and 7). 

Figure 6 
A barrel of ferric chloride treats sewage in Mexicali. 

Figure 7 

The black trail in the water is caused by the ferric chloride. 
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The plant consists mainly of large settling ponds covering an estimated 500 acres. 

Solids are allowed to settle out of the water, which is then discharged into the Rio Nuevo. 

The Rio Nuevo is used as a source of water by many colonias, and eventually runs north 

into the Imperial Valley of California, where the water is used to irrigate crops. The Rio 

Nuevo is entirely man-made, and has been found to contain nearly 30 viruses, from 

Hepatitis A to polio, as well as chemicals from the Mexicali maquiladoras and pesticide 

runoff from nearby farms (Schmidt, 2000). Health risks from this water are so great that 

U. S. Border Patrol agents have been ordered to stay out of it completely if pursuing 

illegal aliens. (Schmidt, 2000). Figure 8 shows the treated water leaving the sewage 

treatment plant and entering the Rio Nuevo. 

Figure 8 

Treated sewage as it enters the Rio Nuevo near Mexicali. 



26 

The evidence of how wastes are handled in Mexicali provided the author with the 

original idea and need for the project. Discussions with the UABC faculty were even 

more compelling. They related that the local fire department only engages in firefighting, 

not hazardous materials response. If a spill occurs on the roads around the area, a 

hazardous materials team is brought across the border from Calexico, California (Cuevas, 

personal communication, March 2001). Hazardous substances lying on the ground or 

flowing in the Rio Nuevo are not dealt with in a similar fashion, but they are simply left 

where they are. 

As of December of 2000, there was only one approved site in Mexico for the final 

disposal of hazardous waste (EPA, 2000). That site is in Monterrey, in the Mexican state 

of Nuevo Leon. There are only five sanitary landfills operating in Mexico in the border 

region, none of which are located in Mexicali (Border XXI Group, 1999). Some of the 

hazardous wastes generated in Mexicali are shipped back to the U. S. for disposal. In 

1997, the top ten generators in Mexicali exported 501 U. S. tons of hazardous waste back 

to the U. S. for disposal (EPA, 2002). Interestingly, the amount of hazardous materials 

shipped into Mexico is not tracked; the EPA only tracks hazardous waste shipments back 

to the U. S. (EPA, 2002). Data on number and nature of spills is also not tracked; in fact, 

many spills go unreported (GAO, 2000). 

Many of the problems evident in environmental health have existed since before 

passage of the NAFTA. The Mexican health care system was fragmented before the 

NAFTA, also. However, solutions to these problems were promoted during debate in the 

U. S. legislature before passage of the NAFTA. It is clear that the NAFTA has not solved 
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many of the problems it was meant to address. The situation in the border region 

continues to deteriorate, as more and more people move to the area with little or no 

improvement in infrastructure to support this growth (GAO, 2000). The population of the 

border region has grown substantially. In 1980, the population of the region was four 

million; in 1997 the population was estimated to be 10.5 million. Population forecasts 

predict a doubling of the population in the next 20 years (GAO, 2000). In the next 

chapter current literature about exposures and decontamination procedures are presented, 

reviewed, and systematically examined. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

The literature review for this project begins with an overview of the effects of the 

North American Free Trade Agreement (NAFTA) on the U.S.-Mexico border area. 

(Mexicali is one of the largest communities along the border.) Following a format using 

concepts from the epidemiologic triad, effects on the host will be discussed first. 

Economic, social, cultural, and applied health studies will be examined in this section. A 

discussion of the effects of the NAFTA on the environment will follow. Finally, an 

examination of literature regarding the agent, hazardous substances, will be discussed. 

Another section presents an examination of the current readiness of U. S. 

hospitals to handle a contaminated patient and suggested guidelines and protocols for 

patient decontamination. In addition, some examples of decontamination problems 

encountered throughout the world will be described. Finally, the literature detailing the 

decontamination process is summarized and interpreted. 

The Effects of the NAFTA on the Host in the Border Region 

The NAFTA, enacted in 1994, has had a profound impact on all aspects of life 

along the U. S. - Mexico border. The NAFTA was promoted as a way to not only loosen 

trade restrictions among the involved nations (United States, Canada, and Mexico), but 
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also as a way to equalize wealth, income, and wages among the three countries 

(Anderson, et al., 1995). Job creation and equality in wages were two of the events which 

were supposed to occur. Debate can be found regarding whether or not this has occurred. 

Economic Effects of the NAFTA 

According to Anderson, et al. (1995), President Clinton stated that 100,000 new 

jobs would be created in the U. S. as a direct result of the NAFTA, however evidence of 

only 535 new jobs had been found one year later. It was estimated that there has been a 

net loss of at least 12,000 jobs due to NAFTA policies. For example, Zenith, often cited 

for creating 300 new U. S. jobs, laid off 430 workers in Missouri when it shifted that 

plant’s production to Mexico (Anderson, et al., 1995). 

One way to examine the overall effect of the NAFTA on U. S. jobs is to determine 

the number of petitions filed under the program “NAFTA Related Transitional 

Adjustment Assistance.” This program was set up in 1994 to help workers displaced due 

to the NAFTA. Between January 1 and November 7, 1995,275 petitions were filed, 

representing more than 30,000 workers. The U. S. Department of Labor certified 118 

petitions, representing 12,221 workers (Anderson, et al, 1995). 

The effect on jobs in Mexico is similar. Promoted as a way to increase 

employment in Mexico, and therefore decrease immigration into the U. S., the NAFTA 

has led to an increase in Mexican employment of 84,000 jobs per year. However, Mexico 

needs to create about one million jobs per year to keep up with the number of people 

entering the job market (Anderson, et al., 1995). Part of this one million figure comes 
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from the fact that 13 million small farmers will be displaced from their land due to 

cutbacks in government subsidies, importation of foreign agricultural products, and 

mechanization of Mexican agriculture (Anderson, et al., 1995). 

Most of the new jobs created in Mexico have been in the maquiladora industries 

(Anderson, et al., 1995, Schmidt, 2000). Many health providers think that maquiladora 

workers are often subjected to harsh conditions, such as long work shifts and hazardous 

substances used in the assembly process (Anderson. Et al., 1995, Schmidt, 2000). These 

conditions, along with other aspects of life in the region, have led to numerous health 

problems for the residents of the border region. 

Health Effects of the NAFTA 

Even before passage of the NAFTA, health at the U. S.- Mexican border was a 

problem. Due to abject poverty and lack of infrastructure, gastrointestinal diseases have 

affected the population at higher rates than found elsewhere in either country. (McCarthy, 

2000). Other conditions, such as hepatitis A and tuberculosis, have been studied more 

recently. 

A stretch of the Rio Grande River was closed to swimming in Laredo, Texas, after 

a local youth died of meningoencephalitis caused by an amoeba, naegleria. The amoeba 

enters through the nasal passages to eventually infect the brain and meninges (Anderson, 

et al., 1995). The amoeba contamination was traced to the sewage treatment pond in 

Nuevo Laredo, Mexico, directly across the border from Laredo, Texas. Health officials 

found that Nuevo Laredo pumps twenty-four million gallons a day of residential and 
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industrial waste directly into the Rio Grande. Nuevo Laredo lacks modem, aerating 

sewage treatment facilities (Anderson, et al., 1995). Diarrheal illness, believed to be 

waterborne, is a leading cause of infant mortality in the border region (Schmidt, 2000). 

Other health conditions have been found at higher rates in the border region. 

Systemic lupus erythematosus, or SLE, has been seen at rates of 94 cases per 100,000 

population in Santa Cruz County, Arizona (Dasmann, 1995). The expected rate of lupus 

is 50.8 cases per 100,000 population. This cluster is the highest incidence of lupus in one 

area in the world (Dasmann, 1995). Santa Cruz County also has an unusually high rate of 

myelomas: 2.4 times the expected national rate (Dasmann, 1995). There is evidence to 

support links between these diseases and exposure to environmental agents. 

The landfill in neighboring Nogales, Mexico, is burned weekly. While burning 

landfills in the U. S. is illegal, it is routinely done in Mexico (Dasmann, 1995). 

Additionally, the residents of Nogales, Arizona believe their water supply is being 

contaminated by sewage and industrial wastes running in a ditch from Nogales, Mexico 

(Dasmann, 1995). 

Infectious diseases are also seen at higher rates along the U. S. - Mexico border. 

Tuberculosis (TB) is a major problem in this region. The CDC (2001) stated that Mexico 

is the country of origin for 23% of TB found in foreign bom U. S. immigrants. Rates in 

Laredo, Texas are much higher than the rest of the state, at 22.9 per 100,000 population in 

Laredo versus 8.7 per 100,000 population in Texas as a whole (CDC, 2001). This high 

rate of TB has prompted the CDC to publish a Recommendations and Reports 

supplement to its publication, Morbidity and Mortality Weekly Report (MMWR). The 
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publication is entitled Preventing and Controlling Tuberculosis Along the U. S. - Mexico 

Border (CDC, 2001). 

Hepatitis A is another infectious disease seen in the border area at rates two to 

five times the national average (Public Citizen, 1997). Other gastrointestinal illnesses 

seen in the area include cholera, typhoid, and amoebic dysentery. Rep. Ron Coleman (D) 

of Texas is quoted as saying ’’Fifteen percent of families in colonias report at least one 

family member suffers from diarrhea every week.” (Public Citizen, 1997, p. 11). 

Waterborne illness has increased in some areas, such as Eagle Pass, Texas, where 

cases of hepatitis A jumped from 5.3 times the state average in 1993 to 10.4 times the 

state average in 1994 (Public Citizen, 1997). 

Neural tube defects in neonates have been found at higher than expected rates in 

the border region (CDC, 2000). The CDC began exploring the neural tube defect 

problem after investigating a cluster of anencephaly, which occurred in 1990-1991 in 

Brownsville, Texas. This cluster was associated with a rate of anencephaly of 19.7 per 

10,000 live births. From 1993 to 1998, there were 163 additional cases of anencephaly 

found in the 14 Texas counties which border Mexico (CDC, 2000). All cases of neural 

tube defects for the 1993 -1998 period numbered 360, for a rate of 13.4 per 10,000 live 

births. Neural tube defects studied included anencephaly, spina bifida, encephalocele, 

and craniorachischisis (contiguous opening of brain and spinal column) (CDC, 2000). 

Supplementing the diets of pregnant women in the region with folic acid resulted in a 

decrease in rates of neural tube defects (CDC, 2000), though rates are still higher than the 

national average (Public Citizen, 1997). 
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The direct health effects of maquiladora work are less well documented. Many 

researchers have written that working conditions in the maquiladoras are not optimal 

(Public Citizen, 1997, Anderson, et al., 1995, Guendelman & Silberg, 1993). Adverse 

conditions include long hours with few breaks, repetitive motion tasks, poor relations 

with supervisors, excessive noise, poor ventilation, unsafe machinery, microscopic 

assembly work leading to vision problems, and exposure to toxic chemicals and 

carcinogens (Guendelman & Silberg, 1993). 

Most maquiladora workers are female, aged 17 to 25 years, single, and have a 

primary school education (Schmidt, 2000). The work is typically assembly line work, 

particularly in the electronics and garment industries (Guendelman & Silberg, 1993). 

The nature of the work leads to stress related complaints, including gastric disorders, 

menstrual problems, and depression. Somatic complaints include respiratory problems, 

carpal tunnel syndrome, dermatitis, visual acuity loss, eye irritation, headaches, and 

adverse pregnancy outcomes (Guendelman & Silberg, 1993). 

The management of the maquiladoras are not required by Mexican law to provide 

protective equipment, such as respirators, to the workers (Anderson, et al., 1995). A few 

adverse examples of this lack of protection are cited in Anderson, et al. (1995). At an 

Alcoa plant in Ciudad Acuna, an apparent gas leak sent caused 179 workers to become ill 

enough to be hospitalized, and left hundreds of others nauseated. One of the workers 

hospitalized was a supervisor who had called the workers “lazy” when they began to feel 

ill. The ill workers soon filled all available beds at the Seguro Social hospital. When 

Mexican authorities arrived at the plant to investigate, Alcoa management refused to 
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allow them to enter. The next day, management brought in workers from other 

maquiladoras to work in the affected plant. 

A second example of an occupational illness cluster occurred at a W. R. Grace 

and Co. plant in Reynosa. The workers at this plant, which assembles I. V. bags and 

tubing, stated that they are repeatedly exposed to cyclohexanone, a solvent used to bind 

plastic. One worker suffered an apparent stroke, and later died. There is anecdotal 

evidence that other workers have suffered seizures, numbness, and disorientation while 

working. Management at the plant does not provide respirators or other forms of personal 

protective equipment to the workers at this plant (Anderson, et al., 1995). 

In summary, the U. S. - Mexico border region faces a number of health problems 

and challenges. One of these is the use of hazardous chemicals in the maquiladora 

industries, and the toxic wastes they produce. “Thinking upstream,” as defined by 

Butterfield (1990), is a valuable goal which needs to be pursued if the causes of the 

problems discussed are to be permanently eradicated. In the meantime, attacking one 

problem at a time will have to suffice. The purpose of this project is to minimize health 

consequences associated with hazardous chemicals through education of nurses in the 

border region. Environmental conditions in the U. S. - Mexico border region are 

discussed in the next section of the paper. 

NAFTA’s Effect on the Environment 

One of the claims of the Clinton administration in promoting passage of the 

NAFTA was that Mexican industry would disperse away from the border area, thereby 



35 

limiting its effects on the environment of that area (Public Citizen, 1997). According to 

more than one author, the opposite has occurred (Anderson, et al, 1995; Schmidt, 2000). 

Maquiladoras are opening or expanding at the rate of one per week in the border cities of 

Mexicali, Tecate, and Ensenada (Public Citizen, 1997). In 1995, more than 85% of all 

maquiladora workers were employed in one of the six Mexican states bordering the U. S. 

(Public Citizen, 1997). 

Many environmental problems continue to exist along the U. S. - Mexico border. 

U. S. laws regulating shipment of hazardous materials and wastes in this area only apply 

on the U. S. side of the border (Clinton, 1993). Mexican laws are inconsistently enforced 

(GAO, 2000; Public Citizen, 1997). As a result, the area has been described as “having 

pollution levels as extreme as those found anywhere on the North American continent” 

(Schmidt, 2000, p. 310). 

One example of environmental damage that has resulted from inadequate 

environmental health enforcement is cited in Anderson, et al. (1995). In September 1995, 

the U. S. Environmental Protection Administration (EPA) sent subpoenas to 95 

U. S. firms doing business in the Mexicali area. The subpoenas requested specific data 

on these companies’ releases of toxic chemicals into the Rio Nuevo basin. Only 37 of the 

companies supplied information by the deadline on the subpoena. Even if all the 

information demanded in the subpoenas were to be obtained, there could not be legal 

action taken in response to any discharge or permitting violations (Anderson, et al., 

1995). The information would only be used by the EPA to assess whether or not 

chemicals exported, manufactured, or produced in Mexicali are contaminating the Rio 
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Nuevo (Anderson, et al., 1995). 

Hazardous wastes generated during the manufacturing processes in the 

maquiladoras also pose ongoing threats to the environment. According to Public Citizen 

(1997), the chair of the Mexican Ecology Commission stated in 1995: “Each year, seven 

million tons of toxic waste are, without control, illegally dumped in drains and marine 

waters. Only one percent are under surveillance in the country” (Public Citizen, 1997, p. 

6). Another Mexican official, in the same article, stated that inspection of the 

maquiladora industry is “non-existent” (Public Citizen, 1997, p. 6) 

Many of the people who work in the maquiladoras live in areas called colonias, 

which are neighborhoods typically lacking any sort of infrastructure (McCarthy, 2000). 

Colonias have often developed very rapidly, due to the large amount of people migrating 

to the border region in search of jobs. Up to 100 people per day have migrated into many 

U. S. border cities (McCarthy, 2000). Colonias exist on both sides of the border. They 

usually have no public water supply systems or sewage treatment systems. The EPA 

estimates that one in ten people in the border region has no access to clean water, one in 

three homes are not connected to sewage disposal systems, and only one-third of the 

wastewater produced in the region is treated before release (McCarthy, 2000). Houses in 

the colonias are typically constructed out of scrap materials found in the immediate area. 

As a result, the colonias are virtual shanty towns rivaling any found in the developing 

world (Schmidt, 2000). Schmidt’s article (2000) contains graphic photos of women 

washing their family laundry in water coming from a pipe which runs under the colonia 

landfill. The next page shows a man drinking out of this same pipe. The pipe is the sole 
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source of water for the colonia, which is outside Nogales, Sonora, Mexico (Schmidt, 

2000). 

A major problem in the region is pollution created in Mexico affecting the U. S. 

side of the border. Since Mexican laws regarding air quality are less restrictive, firms do 

not have to adhere to U. S. standards regarding air quality. An example cited in 

Anderson, et al (1995), describes a coal fired electrical generating facility in Mexico 

causing air pollution which is harmful to Big Bend National Park in Texas, 125 miles 

away. The plant’s smokestacks lack scrubbers, which would be required in the U. S. As 

a result, clear sky days in Big Bend National Park could be reduced by as much as 60% 

(Anderson, et al., 1995). 

Uncontrolled growth, both in population and number of maquiladoras, is expected 

to increase in the future (Warner, 1991). Infrastructure to support this growth may not be 

constructed at the same rate (GAO, 2000). With scarce resources available to Mexican 

authorities, it is expected that current trends will continue (McCarthy, 2000). Even in the 

U. S., border issues are viewed as mostly rural problems affecting few people (McCarthy, 

2000). Most of the U. S. border cities, with the exceptions of San Diego, California, and 

El Paso, Texas, are much smaller than their Mexican counterparts just across the border 

(McCarthy, 2000). The problem is compounded by the fact that health issues are under 

the jurisdiction of local and state agencies in the U. S., but they are under national 

jurisdiction in Mexico (McCarthy, 2000). The result is that local agencies in the U. S. try 

to combat problems with limited funds, due to the poverty in the area, while decisions in 

Mexico are made in Mexico City, more than 1800 kilometers away. Thus, the same area 
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is viewed very differently by the many governments involved (McCarthy, 2000). 

Hazardous substances are only one of the many problems encountered in the 

border region, as the review of literature demonstrates. Since the purpose of this project 

is to educate nurses in the region to decontaminate exposed patients, the review now turns 

to the subject of decontamination. 

U.S. Hospital Preparedness for Dealing With a Contaminated Patient 

In the states of Washington and Illinois, emergency department preparedness for 

contaminated patients was recently surveyed (Burgess, et al., 1997; Gummin, et al., 

1999). In Illinois less than 50% of the hospital emergency departments had a dedicated 

decontamination unit, with most hospitals reporting using a shower stall inside the facility 

(Gummin, et al., 1999). In the state of Washington, 41% of the responding hospitals had 

no dedicated decontamination unit. Seventy-five percent of the hospitals responding did 

not meet all criteria set forth by the researchers to handle contaminated patients (Burgess, 

et al., 1997). It is unknown if similar surveys have been conducted in Mexico. 

The great majority of facilities in both surveys did respond affirmatively when 

asked if they had protocols and procedures in place to address the issue (Burgess, et al., 

1997; Gummin, et al., 1999). Seventy percent of the Washington hospitals had protocols 

for handling chemically contaminated patients, while 55% had protocols covering 

evacuation of the hospital if necessary (Burgess, et al., 1997). Seventy-six to 88% of the 

Illinois hospitals had protocols covering various chemical related scenarios, though 

“don’t know” responses from staff members were twice as common than “don’t know” 
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responses from directors of the facilities (Gummin, et al., 1999). It thus becomes clear 

that protocols are in place, but the people responsible for carrying out those protocols 

either don’t know they exist, or don’t have practice using them. 

Mistakes Made. Lessons Learned? 

Several articles have been published reporting on undesirable outcomes when 

contaminated patients present to emergency departments throughout the world. In a 

report on the 1995 sarin gas attack in the Tokyo, Japan, subway system, it was noted that 

541 of the 640 victims seen at one hospital arrived either alone or with the assistance of 

civilians (Okumura, et al., 1996). Only 64 patients were brought in by ambulance, and 35 

more were transported by the Tokyo Fire Department (Okumura, et al., 1996). The first 

victim arrived at this hospital at 8:28 a.m., but the hospital disaster plan was not activated 

until 9:20 a.m., after 500 additional victims arrived, three of whom were in 

cardiopulmonary arrest (Okumura, et al., 1996). 

In general, U. S. hospitals are no better prepared to deal with multiple casualties 

involving hazardous substance exposure. In Illinois, most responding facilities felt they 

could manage one to five contaminated patients (Gummin, et al., 1999). No similar 

category was included in the Washington survey. 

In an incident in Georgia, U.S., three health care workers were overcome by 

organophosphate toxicity while caring for a patient who had ingested a concentrated 

insecticide (CDC, 2001). One of these workers required intubation and life support for 

24 hours after the incident. The other workers required intravenous atropine and 2-PAM 
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as antidotes. One worker was unintentionally given an overdose of atropine, and required 

intravenous lorazepam as well (CDC, 2001). The patient in this incident was brought to 

the emergency department by a friend, and no decontamination was performed (CDC, 

2001). 

During the 1996 Olympic Games in Atlanta, Georgia, (U.S.), a bomb was 

detonated in a crowded park, killing one person and injuring 106 severely enough for 

them to be seen in hospital emergency departments (Meehan, et al., 1998). During the 

preparation for the 1996 Olympic games, federal, state, and local authorities drew up 

elaborate plans for public health response. Included were plans involving response to a 

terrorist attack using biological or chemical weapons (Meehan, et al., 1998). When the 

bomb detonated in Centennial Olympic Park, it was not known if the bomb also 

contained chemical or biological agents. Testing of bomb fragments took “a few hours” 

(Sharp, et al., 1998, p. 217) to determine there was no contamination risk. Bomb victims 

were transported to hospitals immediately after the blast, during the time period when 

assurances of no contamination risk were not available (Sharp, et al., 1998). 

Burgess, et al. (1997) describe two incidents in Washington hospitals. A patient 

was brought to one hospital contaminated after an explosion at an illegal 

methamphetamine lab. Shortly after his arrival, numerous staff members began to 

experience nausea, vomiting, headache, and other symptoms. The emergency department 

was shut down for eight hours to assess the problem and decontaminate the facility. The 

article did not state the specific chemical which caused these reactions in the staff. 

Another incident resulted in a similar outcome after treatment of a patient exposed 
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occupationally. An outside hazardous material team had to be summoned to 

decontaminate the facility so it could reopen (Burgess, et al., 1997). 

In summary, there is evidence that many hospitals are unprepared or under 

prepared to respond to a hazardous materials event. The next section in the review of 

literature addresses guidelines, regulations, and protocols that impact health care 

facilities. 

Guidelines and Protocols 

Numerous articles have been published describing planning for incidents 

involving contaminated patients. Macintyre, et al. (2000) describe the planning that 

health care facilities should undertake for dealing with weapons of mass destruction. 

Sharp, et al. (1998) and Meehan, et al. (1998) describe the planning surrounding the 1996 

Atlanta Olympic games. However, none of these articles describes in detail the process 

of decontamination of a patient exposed to hazardous substances. 

Burgess, et al. (1999) provided a protocol template which may be used in dealing 

with contaminated patients. The article states that decontamination may be the 

responsibility of hospital personnel, since patients may transport themselves to the 

hospital or be inadequately decontaminated at the site of the incident. The authors 

describe the steps required for decontamination, but do not offer details about how that 

process is to be safely performed. 

Hau (1995) does describe the establishment of control zones to limit chances of 

secondary decontamination. She also lists the personal protective equipment required for 
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work in each zone. She states “rescue and health care personnel must wear protective 

equipment and perform special decontamination procedures” (Hau, 1995, p. 277), but she 

does not describe how to determine what equipment to use or how to carry out 

decontamination in detail. 

All these articles have a similar theme: Emergency personnel at the scene of the 

incident will be performing decontamination procedures on affected persons. This may 

be true in large cities in the U. S., but it is not always the case in developing nations like 

Mexico, or in rural areas of the U.S. For the purposes of this project, decontamination 

procedures outlined in detail by Noll, et al. (1995); Federal Emergency Management 

Agency (FEMA) (1992); and the Agency for Toxic Substances and Disease Registry 

(ATSDR, 1992,2000) will be utilized. 

Details on Decontamination 

Many articles and texts exist describing the process of decontamination in detail. 

Noll, et al. (1995), FEMA (1992) and the ATSDR publications have already been 

mentioned. The ATSDR document Managing Hazardous Materials Incidents: Volume II: 

Hospital Emergency Departments: A Planning Guide for the Management of 

Contaminated Patients (2000) covers in-hospital decontamination. 

As defined in Chapter 1, decontamination refers to the removal of a contaminant 

from a person to reduce the likelihood of secondary exposure of other persons. The 

consequences of not performing this process adequately (or neglecting to do it at all) have 

also been discussed. It is clear that decontamination must be performed properly to avoid 



creating more casualties and evacuating an entire hospital. 

The ATSDR’s (2000) publication for emergency departments provides a 

comprehensive guide for all aspects of decontamination. It includes planning for the 

event, emergency department response to an incident, basic toxicology, personal 

protection, respiratory protection, patient management, patient decontamination, and 

debriefing and critiquing the response. It stresses the fact that decontamination is best 

performed outside the facility, making the use of indoor shower rooms (attached to the 

building ventilation system) a non-viable option. One weakness of the publication is that 

it is not entirely realistic for small facilities with limited staff, such as those often found 

in mral areas. 

The ATSDR (2000) recommends the following personnel be on the 

decontamination team: 

• Emergency physicians 

• Emergency department nurses and aides 

• A trauma surgeon, if injuries are present 

• Support personnel: 

- Nursing Supervisor 

- Occupational Health and Safety Officer 

- Security 

- Maintenance 

- Recorder 

Many border region facilities do not have all these people present in the facility a 
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majority of the time, if these job descriptions exist at all. However, the same principles 

apply as described by the ATSDR (2000). The essential requirements for any 

decontamination are the same, whether U. S. or Mexican hospitals are faced with a 

contaminated patient. These essential requirements are: 

• A safe area to keep a patient while undergoing decontamination 

• A method for washing contaminants off a patient 

• A means of containing the rinsate 

• Adequate protection for personnel treating the patient 

• Disposable or cleanable medical equipment to treat the patient 

(ATSDR, 2000, p. 43). 

The gap in the area of patient decontamination is in training and education. 

Articles describing the process are valuable, but they do not provide the opportunity for 

face to face education and hands - on training. A nurse in an emergency department 

should not be expected to don SCBA for the first time when a patient presents for 

decontamination. As stated earlier, SCBA is heavy, cumbersome to work in, and can 

cause claustrophobia. The opportunity to become familiar with the equipment, and 

practice using it, must be given to anyone expected to perform decontamination of a 

patient. It is the intention of this educational program to help fill this gap. 

Summary 

The literature reviewed provides evidence that a considerable potential exists for 
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persons to become contaminated by hazardous chemicals. This problem is particularly 

acute in the U. S. - Mexico border region, due to various economic and socio-political 

reasons. A major result of passage of the NAFTA has been degradation of the 

environmental and health conditions on both sides of the border. Workers in 

maquiladoras are exposed to hazardous chemicals during their work day, but are not 

notified what those chemicals are, nor are they provided with protective equipment. 

There are many protocols and guidelines published to help hospitals plan for chemically 

contaminated patients, but few facilities have practiced with or actually used their 

decontamination equipment. Many examples are found where contaminated patients 

present to an unprepared ED, causing staff to become ill and requiring closure of the ED 

for several hours. Detailed instructions on how to perform a decontamination exist, but 

are more sparse in the literature than protocols and guidelines. Finally, training and 

practice is essential before a contaminated patient arrives for treatment. 



46 

CHAPTER 3 

METHODOLOGY 

Project Development 

The continuing education program was developed by reviewing existing literature 

on the topic of decontamination, as well as utilizing the expertise of the Missoula City 

Fire Department (MFD). Personnel from the MFD were willing to allow their facilities to 

be used to stage and photograph a mock decontamination. Personnel from this 

department were invaluable in providing input into the development of this program. 

As the PowerPoint presentation was undergoing revisions, it was viewed and 

critiqued by MFD personnel. Recommended changes were made, and this process was 

repeated until the final presentation was complete. The literature addressing 

decontamination was adapted to the target audience and setting by looking at the reality 

of staffing levels in a facility in the border region. As mentioned previously in Chapter 

Two, the ATSDR’s document Managing Hazardous Materials Incidents: Volume II: 

Hospital Emergency Departments: A Planning Guide for the Management of 

Contaminated Patients (2000) lists the personnel who should be included in a 

decontamination. This list includes many people who may not be available at a health 
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care facility at the U. S. - Mexico border. As a result, the program demonstrates how the 

decontamination procedure can be carried out by three staff members, rather than the 

eight (or more) the ATSDR lists. The number three does not include personnel who are 

assigned to inside tasks, such as facility lockdown and resource communication. 

Literature regarding field decontamination was also adapted to better reflect 

conditions found in a health care facility. Decontamination in the field differs from 

decontamination at a health care facility. In the field, the patient is usually found in an 

environment containing spilled hazardous substances. The entire area of the spill is 

viewed as the hot zone by field personnel. Once the patient is removed from the 

hazardous environment, the patient himself becomes the hot zone. This is the situation a 

health care facility will face. 

The goal of the program was to develop a plan that was compatible with 

capabilities of a health care facility in the border region. There is nothing to prevent a 

facility from using more than three personnel in a decontamination, if they have the 

capacity to do so. However, instruction using a bare minimum of personnel will allow 

more facilities to utilize the information this program provides. 

Appendix A contains the PowerPoint presentation in handout format. It also 

contains a sample agenda for the workshop, and a participant evaluation form. All these 

materials will be presented to participants of the program. The evaluations will be used 

to further refine the program as may be needed. This professional project focused 

exclusively on the design and creation of the program; implementing the program in 

Mexico was beyond the scope of this effort. However, a decontamination shower was 
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built and given to UABC faculty and students during the 2001 visit. 

Project Design 

The patient decontamination program is intended to be delivered during a half-day 

(four hour) inservice session. The target audience consists of nurses who work in 

emergency departments or rural clinics in the U. S. - Mexico border region. The program 

will include one to one and one-half hours of didactic instruction, one hour of equipment 

familiarization, with the remaining one and one half to two hours being spent performing 

mock decontaminations while wearing the required protective garments and equipment. 

Due to the hands-on nature of the course, there should be no more than six students per 

instructor. The setting will be provided by the facility requesting the program. 

Objectives 

Upon completion of this program, participants will be able to: 

1. Describe the planning process required before a contaminated patient presents to a 

health care facility. 

2. List the equipment required to safely carry out a decontamination procedure. 

3. Discuss routes of exposure and describe which routes would require decontamination 

of the patient. 

4. Set up hot, warm, and cold zones, and describe the activities which occur in each zone. 

5. List the activities which must occur simultaneously with the decontamination 
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procedure. 

6. Perform a mock decontamination of a patient. 

7. Describe the correct handling of contaminated personal belongings and the rinsate 

created by the decontamination procedure. 

Faculty at the Universidad Autonoma de Baja California (UABC) will be 

provided with a compact disk (CD) containing the PowerPoint module in Spanish. They 

will also be provided a copy of this paper in Spanish, which will give them an 

understanding of how the project developed. Ideally, the author will travel to Mexicali to 

present these materials and have the UABC faculty participate in the program as students. 

This participation will enable the UABC faculty to participate in the program from both 

the student and instructor perspectives. 

Providing the necessary equipment for the program presents a challenge. Level B 

protective garments are relatively inexpensive, as they are designed to be used once and 

disposed of. For purposes of this program, where no chemical contact will occur, these 

garments can be reused during many presentations. 

A containment unit can be formed from a common tarpaulin, available at any 

hardware store. Many field hazardous materials teams utilize children’s wading pools for 

this purpose, and these pools are also inexpensive. 

The most expensive piece of required equipment is the self-contained breathing 

apparatus (SCBA). These units can cost thousands of dollars, depending on the features 

desired and the manufacturer’s list price. Ideally, a facility will purchase the units prior to 

offering this program to their staff, so the staff will train in the equipment they will use 
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when a contaminated patient presents for care. It would be pointless to train a group of 

nurses if they will not have the required equipment to use when the need arises. UABC 

faculty could potentially facilitate purchase of these units through their contacts at MSU. 

Many U. S. fire departments upgrade their equipment and offer the older, unwanted 

equipment at surplus auctions. As long as the SCBA are of the positive pressure type, 

and provide a rating of 30 minutes of air, they are adequate for facility-based 

decontamination. Funding to purchase the required equipment is the responsibility of the 

facility where the equipment will be used, but UABC and MSU may be able to 

collaborate and assist in this area. 

One final piece of equipment was necessary to present this program: a 

decontamination shower. Since many facilities do not currently have outside 

decontamination facilities, a shower of some type is required to allow participants the 

opportunity to perform the mock decontamination portion of this program. 

Several criteria were established to develop the shower. The shower had to be 

able to: 

• Operate at low water pressure. Public water delivery systems, such as found in 

the U. S., do not exist in many parts of Mexico. In these areas, water is supplied 

to buildings through a cistern on top of the building, using gravity to provide 

pressure. 

• Deliver water to the patient from more than one direction, in order to speed the 

process of decontamination. Water coming only from overhead would require a 

substantial amount of time to adequately wash a patient down, especially in a low 
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pressure situation. 

• Avoid overspray out of the rinsate containment unit. This prevents 

environmental damage and protects against secondary contamination. 

• Be portable, light weight, and inexpensive. This shower is not meant to be 

permanently installed, although it can be. 

• Deliver water through a common distribution source, such as a garden hose. This 

precludes the need for expensive plumbing alterations to a facility. 

Chapter 4, Project Outcome, describes the shower as built as well as the results of 

this professional project. 



52 

CHAPTER 4 

PROJECT OUTCOME 

This professional project focused on planning and creating a continuing education 

program, rather than implementing the program. This chapter will examine how the 

program would be evaluated if implemented, applicability of the project, limitations of 

the project, and implications and recommendations for further study. 

Evaluation of Results 

The outcome of the project included development of a PowerPoint presentation, a 

decontamination shower, and a participant packet containing an agenda, the PowerPoint 

presentation in handout form, and an evaluation form. 

An evaluation of the program will be completed by the participants after each 

presentation. This evaluation tool will be utilized to leam what the program’s strengths 

and weaknesses are and to make needed changes in the program content. The evaluation 

will also help determine the effectiveness of the program in terms of format and method 

of delivery. 

Preliminary feedback on the program has already been provided. A presentation 

to the Missoula County Emergency Preparedness Committee at the request of the 
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Missoula City Fire Department was made on March 21,2002. The presentation was 

made to let the committee members know that this program is under development, but 

was not a presentation of the program itself. Attending this meeting were administrative 

personnel from local hospitals, fire services, and law enforcement. 

The parties in attendance did not fill out course evaluations. They did provide 

feedback in the form of questions about how the program could be adapted to conditions 

found in the U. S. away from the border region. One hospital representative asked what 

the program would cost to present. Another hospital representative expressed concern if 

there would be violations to OSHA regulations by training nurses in the use of SCB A. 

This is an issue that will need to be researched if this program is to be used in the United 

States. 

Applicability of the Project 

This continuing education program could have value and applicability in areas of 

the U. S. aside from the U. S. - Mexico border region. As developed, the program teaches 

nurses how to perform patient decontamination with a minimum number of personnel. 

The program could easily be adapted to facilities with a greater number of available 

personnel, as the flexibility of the program is limited only by the number of SCBA 

available and the number of qualified instructors to assist with the hands-on mock 

decontamination exercise portion of the program. 

The aforementioned decontamination shower was designed and constructed. It is 

made of polyvinylchloride (PVC) pipe, one inch in diameter. It has 17 orifices which 
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deliver water from five different directions. Its maximum water output is 6.2 gallons per 

minute at 30 pounds per square inch (psi) pressure. The nozzles used have a throw 

distance of five feet, minimizing overspray. To provide for patient privacy, and further 

restrict overspray, a common shower curtain can be installed on the unit. In tests at 

UABC, the unit functioned as designed at an estimated water pressure of 10 pounds psi. 

It weighs less than 10 pounds when empty of water. Its dimensions are three feet deep, 

three feet wide, and six and one-half feet tall. The total cost to purchase all required 

components was less than $150.00 Figure 7 shows the unit in operation at UABC. 

Figure 9 

The shower in operation at UABC. 
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Limitations 

This professional project was limited in several ways. First, specific data on 

hazardous materials transported into Mexicali, Mexico from the U. S. could not be 

obtained. This information would have been compared to hazardous waste being shipped 

to the U. S. from Mexicali. Information on both the amounts and types of hazardous 

materials entering Mexicali would have been valuable. 

Likewise, data on the number and nature of hazardous substance transportation 

accidents was not obtained. This information is not tracked by the ATSDR or EPA. Spill 

data would have to be obtained from local authorities, such as area fire departments and 

hazardous materials response teams. 

Obtaining literature from Mexico was difficult. The MSU library does not 

subscribe to Mexican journals, though they could have been procured through interlibrary 

loan. The Mexican articles also would have been written in Spanish, requiring extensive 

translation time. 

Limitations of the educational program itself remain to be fully realized. As 

stated earlier, there may be certain government regulations in the U. S. which will have to 

be considered. In Mexico, similar regulations may also exist. This should not prevent the 

project from being carried out; it may, however, require some modification in content and 

length. 

Another limitation is that after training, facility personnel will feel confident in 
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performing a decontamination, and therefore not practice frequently after they have 

completed the program. The program emphasizes holding frequent drills as a way to 

address this issue. Ultimately, it will be up to the participants to sustain their readiness 

and proficiency over time. 

Funding presents another limitation. In order for the author to travel to Mexico to 

deliver the CD and work with UABC to implement the program, funds for travel and per 

diem must be obtained. Several sources of potential funding exist, including the U. S. 

government’s Agency for International Development (USAID) and the private 

organization Operation USA. Both of these organizations are interested in advancing the 

education of health care personnel in developing nations. The amount of money needed 

for travel and per diem should not be more than $1,000.00 

Summary 

This project focused on the design of an educational program, a site visit to 

Mexico, and design and construction of a decontamination chamber. Through 

participation in the program, nurses in the U. S. - Mexico border region will have the 

opportunity to leam how to safely decontaminate a patient exposed to hazardous 

substances when such a patient presents for treatment. The nurses will also gain 

knowledge of the planning process the facility must undertake to be ready to perform the 

skills learned. The nurses will leam how to maintain and work in the required equipment 

such as SCBA and protective garments. They will gain an understanding of the Incident 

Command system, (mentioned in the PowerPoint presentation) which will enable them to 
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perform the many tasks which must occur at the same time the patient is being 

decontaminated. These tasks include securing the facility and accessing resources for 

assistance. Finally, the knowledge gained will prevent unnecessary contamination of the 

facility and its occupants. 

Implications and Recommendations for Further Study 

The educational program covering decontamination of the patient exposed to 

hazardous substances has many clear implications for nursing practice. The largest 

implication is that the program will enable nurses to perform a decontamination 

procedure safely. This will prevent unnecessary exposure to nurses, other facility staff, 

and facility patients. The cost savings from this prevention activity cannot be calculated, 

but should be substantial. The total amount of cost savings is an implication for further 

study. As pointed out in Chapter 2, Literature Review, emergency departments in the 

U. S. are not adequately prepared to deal with contaminated patients (CDC, 2001; 

Burgess, et al., 1997; Gummin, et al., 1999). It can be reasonably assumed that if U. S. 

facilities are unprepared, Mexican facilities are similarly unprepared. Any knowledge 

gained to increase facility preparedness and safety can only be helpful. 

Additional research is needed to determine what changes need to be made in the 

program to comply with government regulations in the U. S. It is possible that regulatory 

agencies need to be approached in order to change regulations to permit this program to 

be utilized. Since nurses are not expected to don SCBA for any purpose other than 

patient decontamination, the amount of training required for other personnel does not 
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apply to nurses. For example. Hazardous Material Team members are reasonably 

expected to be involved in situations daily where the use of SCBA is required. They may, 

in fact, be required to use SCBA many times in one day. Nurses, however, are not 

expected to respond to hazardous materials spills. Nurses would only be required to use 

SCBA when performing a patient decontamination procedure. It is unlikely that this 

procedure will need to be performed on a daily basis. Therefore, training requirements 

for nurses need not be as thorough as for first responders. 

This continuing education program could also be expanded into other facilities in 

both the U. S. and Mexico which are not within the border region. Chemicals are used in 

all communities in both countries, and expanding the target audience for this program is 

an implication for future consideration. 

Finally, as the effects of the NAFTA on health and the environment continue to be 

studied, policy changes are in order to improve the quality of life in the border region. 

Greater infrastructure needs to be in place to deal with the issues of all forms of waste in 

the region (GAO, 2000). Facilities to handle hazardous wastes need to be constructed in 

the region, as well as facilities to treat waste water. Colonias need to be cleaned up and 

infrastructure of all types put in place. Workers’ rights need to be respected, especially in 

the maquiladora industries. Legislation to guarantee workers the right to know what 

chemicals they are exposed to needs to be enacted in Mexico and enforced in the U.S. 

This work to change policy is beyond the scope of this project. Policy changes 

imply what Butterfield (1990) defined as thinking upstream, or working to change the 

conditions which cause environmental health problems, rather than responding to 
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problems after they occur. While this goal is important, and needs to be pursued, people 

are currently working in unsafe environments where they are exposed to hazardous 

substances. This continuing education program addresses this problem, but may also 

facilitate nurses’ ability to move further upstream. 
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APPENDIX A 

DECONTAMINATION OF THE PATIENT EXPOSED TO HAZARDOUS 

SUBSTANCES 

PARTICIPANT PACKET 
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SAMPLE AGENDA 

Decontamination of the Patient Exposed to Hazardous Substances 

AGENDA 

Objectives 
Upon completion of this program, participants will be able to: 

1. Describe the planning process required before a contaminated patient presents to a 
health care facility. 
2. List the equipment required to safely carry out a decontamination procedure 
3. Discuss routes of exposure and describe which routes would require decontamination 
of the patient 
4. Set up hot, warm, and cold zones, and describe the activities which occur in each zone. 
5. List the activities which must occur simultaneously with the decontamination 
procedure. 
6. Perform a mock decontamination of a patient. 
7. Describe the correct handling of contaminated personal belongings and the rinsate 
created by the decontamination procedure. 

SCHEDULE 

8:00 a.m. -9:00 a.m. 
9:00 a.m. - 9:15 a.m. 
9:15 a.m. - 10:15 a.m. 
10:15 a.m. -10:30 a.m. 
10:30 a.m. - 11:30 a.m. 
11:30 a.m. - 12:00 p.m. 

Introduction, Background, Planning and Preparation 
Break 
Equipment Familiarization, Maintenance, and Use 
Break 
Mock Decontamination Drills 
Evaluation and Wrap-up 

FACULTY 

Dave Culp, BSN, RN, is the Lead Instructor for this program. Dave developed the 
program as a portion of the requirements for obtaining the degree of Master in Nursing 
(MN) at Montana State University in 2002. Prior to entering the Nursing field, Dave 
worked as a Firefighter and Emergency Medical Technician (EMT) for 15 years. Dave 
worked in both urban and rural EMS systems and completed training in Hazardous 
Materials Awareness. Dave was instrumental in the start-up of the Hazardous Materials 
Response Team for the San Luis Valley of Colorado. This team covers a six county rural 
region in south-central Colorado. 

Dave’s teaching experience includes EMT training in the San Luis Valley, Health 
Adjunct Faculty at the University of Montana College of Technology Health Occupations 
programs, and Graduate Teaching Assistant for Montana State University College of 
Nursing. 
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POWERPOINT PRESENTATION 

Decontamination of the 
Patient Exposed to 
Hazardous Substances 

A Continuing Education Program for 
Nurses 

Dave Culp, FNP Student 

Montana State University 

Background 

© Chemicals are ubiquitous in the environment 
© Persons exposed to hazardous substances 

may not seek care through the EMS system 
and may appear at a facility without warning 

© Persons exposed to hazardous substances 
pose a risk to medical personnel and facilities 
through secondary contamination 

© Decontamination is required before entry to 
the facility is allowed 
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The Nursing Process Applied to 
Decontamination: Assessment 

©Assessment of facility capabilities for 
decontamination should occur before a 
patient presents for care 

© Personnel must assess not only the 
contaminant, but other medical needs 
as well 

The Nursing Process Applied to 
Decontamination: Planning 

© The facility should obtain all necessary 
resources to implement a decontamination 
plan 

© Facilities must have capability to remove, 
contain, and prevent spread of contaminants 

© Facilities must have personal protective 
equipment for personnel performing the 
decontamination 
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The Nursing Process Applied to 
Decontain ination: Planning 

©The facility should be part of local 
agencies group involved with planning 
response to hazardous substance 
incidents 

© Remember the 5 "p"s of planning: Prior 
Planning Prevents Poor Performance 

The Nursing Process Applied to 
Decontamination: Implementation 

© Personnel must be trained in 
decontamination procedures 

© Personnel must be trained in use of 
personal protective equipment 

© Personnel must be familiar with donning 
and working in the equipment 
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The Nursing Process Applied to 
Decontamination: Implementation 

a Choices available for 
protective clothing 

Source: ATSDR (2000) 

The Nursing Process Applied to 
Decontamination: Implementation 

©Necessary equipment should be 
purchased 

©Decontamination drills should be held 
before a contaminated patient arrives 
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The Nursing Process Applied to 
Decontamination: Evaluation 

©Drills should be critiqued honestly, and 
needed improvements made 

©All equipment should be evaluated for 
leaks or other defects regularly and 
replaced if needed. Never try to "fix" 
defective equipment 

© Local response plans should also be 
evaluated after a drill 

The Process of Decontamination: 
Incident Command 

©An Incident Commander should be 
assigned prior to arrival of the patient 

© Hot, Warm, and Cold zones should be 
established, and zone commanders 
assigned 

© Personnel do not leave their assigned 
zone until they are sufficiently 
decontaminated to enter the next zone 
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The Nursing Process Applied to 
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The Process of Decontamination: 

Incident Command 
©Local Fire Departments or the National 

Fire Academy can provide training and 
assistance in Incident Command 

© Local protocols can help identify the 
Authority Having Jurisdiction (AHJ) in 
Hazardous Material Incidents. In the 

U. S., this is usually the Fire Dept. 
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The Process of Decontamination: 
Incident Command 

® A Unified Command structure will need 
to be implemented as agencies arrive at 
the scene 

© Do not relinquish command to 
unqualified personnel 

© Never relinquish command of the 
patient 

The Process of Decontamination: 
Equipment Needed 

© Personal protective equipment: 
s Chemical dependent: One suit does not 

protect against all chemicals. 

K Respiratory protection is mandatory 

si Boots and gloves also needed 

ss Level B Protection usually adequate for 
hospital decontamination 
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The Process of Decontamination: 

© A Fully Protected 
Team Member 
Ready to Work in 
the Hot Zone 

'■’i 

The Process of Decontamination: 
Equipment Needed 

© Removal equipment: 
K Water, and lots of it; tepid is best, 

a A way to get the water to the Hot Zone 
a A method to apply the water without 

creating secondary contamination 
a Mild soap, scrub brushes, sponges 

a Trauma scissors to remove clothing 
a Devices to support unconscious patients 
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The Process of Decontamination: 
Equipment Needed 

©Containment equipment 
a Child's wading pool, stock tank, or tarp 

H Plastic five gallon buckets with lids 

s Large plastic bags 

a Small plastic bags (Zip-lock gallon size 
ideal) 

a Tags and water proof pens 
a Plastic sheeting 

The Process of Decontamination 

© Forming a 
containment unit 

out of a tarp 
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The Process of Decontamination: 
Prevention of Spread 

® Dispose of "run-off" properly 
© Run-off is the water used to 

decontaminate patients and personnel 
© Decontaminate Hot Zone Personnel 
©Decontaminate durable equipment 
© Dispose of other equipment properly 

The Process of Decontamination: 
Training Required 

© Haz-mat suit and SCBA donning 
©Incident Command System and roles of 

all involved 
© Roles of Hot, Warm, and Cold Zone 

personnel 
© Resources for help and how to access 

them 
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The Process of Decontamination: 
The Cold Zone 

® Personnel in Cold Zone least likely to 
become contaminated 

© Cold Zone will receive the 
decontaminated patient 

© Cold Zone personnel assess patient 
condition and begin interventions 

©Cold Zone personnel act as security 
©Incident Commander is in the Cold Zone 

The Process of Decontamination: 
The Warm Zone 

© The Warm Zone is a corridor between 
the Cold and Hot Zones 

© Warm Zone personnel may become 
contaminated 

©Warm Zone personnel assist Hot Zone 
personnel 

© Final decontamination of Hot Zone team 
occurs here 
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The Process of Decontamination: 
The Hot Zone 

® Hot Zone personnel will become 
contaminated 

8 Hot Zone personnel perform decontamination 
8 Hot Zone personnel perform basic life support 

only, if needed, and not at the providers risk 
8 Hot Zone personnel decontaminate before 

entering Warm Zone 

The Process of Decontamination: 
Initial Response 

s Plan is implemented when information is 
received a contamination has occurred 

8 Incident Command System is implemented 
8 Zones established, equipment set up 
8 Personnel prepare for work in their zone 
8 If no prior warning of incident, patient is 

immediately removed from facility 
8 Facility is locked down to avoid secondary 

contamination 
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The Process of Decontamination 

© Warm Zone 
personnel assisting 
Hot Zone personnel 
donning equipment 

The Process of Decontamination: 
Initial Response 

® Identification of substance(s) involved 
is made, if possible 

©Activate local Fire/EMS system, if 
qualified to help (call 911) 

© Establish communication with 
CHEMTREC: 1-800-424-9300 
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The Process of Decontamination: 
Initial Response 

® Confine patient(s) to Hot Zone 

<■> Assess for life threatening conditions 
(ABC's) and treat as needed 

©Simultaneously begin decontamination 

©Assign personnel to all other entrances 
to "lock down" the facility 

9 
The Process of Decontamination: 
The How Of It 

©In most cases, the solution to pollution 
is dilution 

©Water is the best diluting agent 

©Some solids, like dry lime, may need to 
be brushed off before dilution begins 

© Decontamination proceeds in a cephalo¬ 
caudal direction 
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The Process of Decontamination: 
The How Of It 

©Water is the dilution liquid of choice 
s Usually obtainable in custodial closets 

K Run a hose from the faucet to the Hot 
Zone 

a Avoid backflow of water: Use a hose bib 
vacuum breaker 

a Tepid water usually best, though this is 
also chemical dependent. Never use hot 
water: It may activate the chemical 

The Process of Decontamination: 
The How Of It 

© Run-off water must be contained 

© Patient must be decontaminated 
before entering the facility 

© Decontamination must proceed for 
length of time CHEMTREC recommends 

©Special decontamination showers can 
be purchased or built 
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The Process of Decontamination: 

$ A shower designed 
and built at Montana 
State University 

The Process of Decontamination: 
The How Of It 

©If substance is unknown, 
decontaminate until patient has been 
washed thoroughly 

© Bag all clothing and personal effects, or 
place in plastic buckets 

© Seal the bags or buckets 
© Use soft brushes and/or sponges to 

wash patient's body 
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The Process of Decontamination: 
The How Of It 

© Wash patient's eyes 
if needed. An IV 
bag of Normal Saline 
with tubing attached 
to a nasal cannula 
can be used 

The Process of Decontamination: 
The How Of It 

© After complete decontamination of the 
patient, transfer patient to the Warm Zone 

© Decontaminate durable equipment used in 
Hot Zone 

© Dispose of other equipment in containment 
unit 

© Hot Zone personnel decontaminate before 
entering Warm Zone 
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The Process of Decontamination: 
The How Of It 

© Patient and equipment which went with him 
into the Warm Zone are rinsed again 

© Patient is transferred to the Cold Zone 

© Assessment of patient condition and needed 
interventions begin in Cold Zone 

© Hot Zone personnel enter Warm Zone after 
decontamination 

The Process of Decontamination: 
The How Of It 

©Warm Zone personnel rinse Hot Zone 
team and de-suit them 

©Any minor run off created in Warm 
Zone is soaked up in absorbent pads 

© Pads are then treated as contaminated, 
and placed in the containment unit 

© Personnel rinse again, if needed, before 
entering Cold Zone 
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The Process of Decontamination: 
The Why Of It 

® Secondary contamination: The contamination 
of people and equipment by a contaminated 
patient 

® A contaminated patient inside a facility can 
cause secondary contamination of staff and 
patients throughout the facility 

8 This could require evacuation of the facility 
and expensive decontamination of the facility 

The Process of Decontamination: 
The Why Of It 

©This would cause a public relations 
problem if evacuation of the facility 
were required 

© Remember: Emesis is a contaminant if 
the substance was ingested 

©Secondary contamination is prevented 
by decontamination 



86 

The Process of Decontamination: 
Containment 

©Absorbent pads used in the Warm Zone 
also go in the unit 

©The unit should then be sealed, using 6 
mil plastic sheeting and duct tape 

© In the United States, either the 
manufacturer or shipper of the 
substance is legally responsible for its 
disposal 

The Process of Decontamination: 
Containment 

# But the manufacturer may not be easily 
identified 

© Notify the local health department and 
the Environmental Protection Agency of 
the incident 

©They should assume responsibility for 
the contents of the sealed containment 
unit 
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The Process of Decontamination: 
Prevention of Spread 

© Keep unauthorized persons away from 
sealed containment unit 

©This area should be treated as a Hot 
Zone 

© Maintain security of area until material 
is removed. This may take a long time! 

© Responsibility can be delegated to 
qualified regulatory authorities only 

The Process of Decontamination 

© Hot Zone set up, 
patient clothing 
being removed 
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The Process of Decontamination 

© Patient in 
decontamination 
shower, assisted by 
Hot Zone personnel 

The Process of Decontamination 

© Decontaminated 
patient handed off 
to Warm Zone. 
Note: Hot Zone 
personnel still in 
containment unit; 
still considered 
contaminated 
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The Process of Decontamination 

Patient handed off 
to Cold Zone 

The Process of Decontamination 

Hot Zone personnel 
decontaminate 
themselves before 
leaving the Hot Zone 
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The Process of Decontamination 

© Warm Zone 
personnel assist Hot 
Zone personnel out 
of SC BA and PPE 
garments by 
"peeling" garments 
inside out. 

The Process of Decontamination 

o Warm Zone 
personnel then de¬ 
suit the same way 
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The Process of Decontamination: 
What Not To Do 

© Don't assume anyone can be a Hot 
Zone team member. Haz-mat suits are 
hot and cumbersome. SCBA can cause 
claustrophobia 

©Don't allow unprotected personnel near 
the work area. Keep tight security, 
especially around Hot Zone 

The Process of Decontamination: 
What Not To Do 

©Don't perform other than basic life 
support in the Hot Zone 

© Don't treat the incident as "over" until 
the contained contaminant is properly 
removed. This could take a long time. 

© Don't try this at home. Practice, 
practice, practice! Hold frequent drills. 
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SAMPLE EVALUATION 

Decontamination of the Patient Exposed to Hazardous Substances 

Participant Evaluation Form 

Please take a few minutes to fill out this evaluation. The information you provide will be 
used to improve the program for future participants. Thank you. 

Please indicate how well you feel the objectives were met: 

OBJECTIVE: Very Well Moderately Well Not at All 

1. Describe the planning process required 
before a patient presents for treatment.       

2. List equipment required to safely carry 
out a decontamination procedure.       

3. Discuss routes of exposure, and which 
routes would require decontamination.    

4. Set up decontamination zones, and 
describe activities that occur in each. 

5. List activities which occur at the same 
time as decontamination. 

6. Perform a mock decontamination. 

7. Describe proper handling of 
contaminated belongings and rinsate.       

Please indicate you reactions on the lines below: 
Excellent Good Fair Poor 

1. Instructor knowledge of material. 

2. Audio-visual aids. 

3. Setting where program was held (room. 
Lighting, temperature, etc.) 



What did you like best about this program? 

What did you like least about this program? 

Other comments 

Thank you for your participation! 


