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This interim report describes a’DC% project currently underway to establish what is 
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known about decontan&ation of buildings and people and the procedures and protocols used to 
determine when and how people or buildings are considered “clean” following decontamination. 
To fulfill this objective, the study systematically examined reported decontamination 
experiences to determine what procedures and protocols are currently employed for 
decontamination, the timeframe involved to initiate and complete the decontamination process, 
how the contaminants were identified, the problems encountered during the decontamination 
process, how response efforts of agencies were coordinated, and the perceived social 
psychological effects on people who were decontaminated or tiho participated in the 
decontamination process. Findings and recommendations from the study are intended to aid 
decision-making and to improve the basis for determining appropriate decontamination 
protocols for recovery planners and policy makers for responding to chemical and biological 
events. 
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.i ‘? < 1. INTRODUCTION 

_.,,._ _ Every year the United States experiences hundreds of chemical-related accidents that 
release toxic substances into the environment. Most events are hanged, as routine.-incidents 
involving the appropriate emergency agencies and hazardous materials response teams 
(HAZMAT). Many of the incidents expose people and facilities to hazardous chemicals and 
require extensive decontamination of people at the site of the incident or at a medical facility 
and temporary or permanent closure of structures until it is determined the building is safe to 
reoccupy. How reentry and decontamination decisions are made and what the consequences are 
for @eo$e and s~~c~res’.inGdli;;ed^are-~e foci of this study. 

1 .I OBJECTIVb 

The main objective of this research is to examine historical and current incidents in 
which people or buildings were decontaminated in order to gain a better understanding of the 
interplay between scientific, social, and policy issues regarding decontamination. By examining 
protocols and criteria regarding reentry, the need to perform decontamination, and the 
standards set for reentry or public safety, we sought to identify critical issues/factors that 
requG&-wei ‘F&skGEfi oi poficy ‘f~~a~i~~.“~~‘~~istion of afiow clCan ‘is safejj is more than -a 

technical or logistical issue, it has profound critical social and political dimensions that need to 
be considered in policy setting, emergency planning, and response procedures. We sought to 
identify how the current lack of scientifically validated standards affected decontamination 
decision making. We intend to use the findings from this research to better define the critical 
parameters that will facilitate an effective and timely response to a chemical or biological 
warfare agent event. 

The study was designed to systematically examine reported decontamination 
experiences to determine 

,; . 
. what procedures and protocols are currently employed for decontamination, 
l the timeframe involved to initiate and complete the decontamination process, 
l how the contaminants were,identified, 
l the problems encountered during the decontamination process, 
l how response efforts of agencies were coordinated, and 
l the perceived social and psychological effects on people who were decontaminated. 

Findings from the study are intended to aid decision-making and to improve the basis for 
determining appropriate decontamination protocols for recovery planners. Further, the study 
should identify issues needed to be addressed by policy decision-makers in areas involving 
response and recovery to chemical and biological events. :. 

1.2 ORGAljlZATlON OF THE REPORT 
, 

The report is organized as follows. After presenting a background for this study, the 
report discusses the methods used to conduct the research, This includes discussions of database 

_I,/ : ! ’ :,.; I. ;, ‘G. ; ,:. “.I ,. - 
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development, collection of bibliographic information, development of a data collections 
protocol, and the approach to conducting the case studies. Section 3 presents a concise review 
of literature. We have distinguished between biological and chemical agents where appropriate 
and decontamination of people and buildings when possible. This is followed by reviewing 
fmdings on ten cross-cutting topics including types of decontamination model procedures, 
children, policy issues, wastewater, personal protective equipment, solutions, secondary 
contamination, effectiveness and epidemic hysteria. This section concludes with the 
identification of general findings. The bibliography is organized in a similar manner. The next 
section summarizes the seven case studies conducted to date (Table 1). For each we present a 
background, incident timeline, response and consequences. Findings specific to the study are 
also provided.. The section concludes with a presentation of the general finding. The next 
section presents our conclusions including preliminary recommendation for policy and 
recommendations for research. The final section discusses the future direction of this research. 

A 

- 

w 
1.3 BACKGROUND 

An initial review of reports involving decontamination of buildings and persons 
indicated decontamination experiences had never been documented in a systematic fashion or 
examined for the important lessons learned. Such documentation is essential to developing 
effective protocols and consistent and valid information to give to the public and emergency 
managers and agencies on the appropriate decontamination procedures and other protective 
measures. 

-’ 

This study did not examine transportation accidents, radiological accidents, or soil or 
other environmental media contamination. Transportation events were excluded because they 
rarely involve widespread contamination of people or buildings and the data provided on the 
numerous transportation accidents by the National Transportation Safety Board (NTSB) is 
extensive. Radiological events were not included because they are investigated using very 
different criteria for contamination than those for chemical and biological accidents. 
Environmental decontamination (soils, aquifers, etc.) was excluded because of the extensive 
literature and case studies on remediation activities performed under CERCLA or RCRA. 
Some of the biological agent exposure threats, all hoaxes, were reviewed to assess the lessons 
learned from emergency response actions for their similarity or dissimilarity to chemical 
decontamination procedures. 

- 

- 

- 

- 

For the purposes of this document, decontamination is the process of neutralizing or 
removing chemical or biological agents from people, structures, articles and/or equipment, and 
the environment (NRC 1999). For decontamination to be effective, three elements must be in 
place: the contaminants involved are correctly identified, the procedures and equipment are 
available and are appropriately employed to remove or neutralize the contaminant, and the 
reduction of risk from the contaminant is defensible by scientific and regulatory standards. 
Most current decontamination systems are labor intensive, require excessive quantities of 
water, and are environmentally unsafe. The issue is further complicated by the use of ultra- 
conservative standards to determine when it is safe to reenter a structure or transport victims to 
a health care facility. As the American Medical Association has pointed out, most 
decontamination guidelines for treating people exposed to hazardous chemicals were created by 
the military and are inappropriate in a civilian health care setting where resources and 
personnel are not as readily prepared nor deployable (Macintyre et al. 2000). 

2 
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Table 1, Factors Affecting Decontamination Procedures in Case Studies 

Case 
StudylCIRC” Date/Time Facility/Address Substance 

Structure 
Deconed 

Articles 
Deconed 

Population 
Deconed Consequences 

Case Study 1. 
CIRC 1999- 

Package spill 
9113199 7:45 

4362 a.m. 

Chem spill 
s/12/00 

Airborne Express 
Newton, MA 

Styrene 
monomer 
l-2 cups 

Yes-private 
vendor 

Yes-private 
vendor 

Yes-private 
vendor 

Yes 

Unknown 

Yes-private 
vendor 

Yes-private 
vendor 

Yes-conveyor 
belt 

Yes-22 95 evacuated from 
facility; 22 deconed and 
sent to local hospital 

Yes Yes 1 fatality; 3 employees 
& 9 responders treated 
for exposure 

Case Study 2. 
CIRC 2000- 
4838 

Case Study 3. 
CIRC 1999- 
4381 

CheMaster Chemical 20 gal. Of 
Plant Twin City, GA hydrofluoric 

acid 

Yes Yes-30 employ, Building evacuated; Eiec. Fire in 
transformer 
10/l/9 6:15 a.m. 

Commerce Bldg. 
Washington, D.C. 

Small amount 
of PCBs 12 firefighters & reopen 3 days later; 

EMTs clean-up to PCBs in 
vault takes 3 months 

Yes-desks Yes-20 students School evac. 
& staff 

Unknown Yes-l 1 workers 
7 hospital staff 

No decon at site; 
workers sent to hospital 
cause secondary 
exposure to 7 ER staff 

Case Study 4. 
CIRC 1999- 
4440 

Case Study 5. 
CIRC 2000- 
4958 

Mercury at 
school 1 O/26/99 

North Grove Elem. Mercury 
School Greenwood, IN 

Heat released 
fumes 

Lawn and Garden 
Treat. Product Co. 
New Your Mills, NY 

Dimethoate 
fumes 

Indianapolis 
International Airport 
Indianapolis, IN 

Mercury - 
“amt. In 
thermometer” 

Yes-conveyor Yes-34 people 3 workers exposed sent 
belt to hospital, others 

deconed at site sent by 
airport shuttle bus 

Case Study 6. 
CIRC 2000- 
4956 

Spill 9/15/00 
lo:30 a.m. 

Unknown Yes-40 workers Workers deconed in 
parking lot; clothing 
replaced, taken to 
hospital, 138 evauated 

Spill 9/13/00 
9:51 a.m. 

S&R of Kentucky 
Bowling Green, KY 

Sulfuric acid 
mixed with 
aminonic 
shield 
conditioner 

Case Study 7. 
CIRC 2000- 
4952 

aChemical Incident Report Center (CIRC). 



The growing number of serious chemical accidents has prompted the federal 
government and states to enact regulations for reporting such occurrences. For example, under 
the provisions of Section 303(g) of the Emergency Planning and Commumty Right to Know 
Act of 1986 (SARA Title III), federal law requires that all chemical and oil spills be reported to 
the National Response Center (NRC) located in the U.S. Environmental Protection Agency 
(EPA). In 1999 the NRC received reports of 30,175 incidents. The Occupational Safety and 
Health Administration (OSHA) steps in when an accident at a facility involves a fatality or 
results in three or more workers being hospitalized. In 1992, the federal government initiated 
the Chemical Safety and Hazards Investigations Board to report incidents involving chemical 
releases and to examine procedures to improve the safety of the chemical industry. 

Recent criticism has been directed at the large number of people decontaminated on site 
or at medical facilities based solely of perceived exposure or self-reported exposure. However, 
studies of the decontamination process are spotty and not well documented in the open 
literature because the event often involves several agencies. Highly trained HAZMAT teams 
respond directly to the site and may decontaminate people as a precautionary measure. Victims 
are then sent or they self-evacuate to a health care facility not directly involved in the 
instigating incident. For example, a pesticide release in California several years ago reportedly 
resulted in over 4000 civilians reporting to hospitals after exposure to oleum (concentrated 
sulfuric acid) (Morris and Giiey 1993). Often the chemical release contaminates buildings and 
property requiring evacuation of occupants. Commercial decontamination services are then 
called in for cleanup and remediation. To further complicate the reporting situation, there are 
often overlapping responsibilities among agencies and jurisdictions on decisions to reoccupy a 
decontaminated area or to release property to owners. Although local first responders are first 
on the scene and perform the critical identification of the contaminants and conduct response 
actions, procedures require notification to appropriate state and federal agencies who may not 
respond for several hours or even days after the event. Final reports often take months to 
prepare and disseminate. 

Thus this study addressed how and where the decontamination was conducted, what 
logistical problems were encountered, if members of the public cooperated, and if not what 
were the refusal rates. Also examined were the procedures to ascertain the safe levels of 
residual contamination. To determine the time sequence of various events, the study also 
examined when decontamination efforts were initiated and how many people were 
decontaminated over what time period. The study also sought to determine who made the 
decision to reenter the impacted area and the factors influencing that decision. Finally the study 
examined changes following an incident such as how state or local governments or agencies 
changed procedures on decontamination as a result of lessons learned from the event. 

- 
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2. ‘METHODS 

2.1 DATABASE DEVELOPMEI\IT - ^ ’ -’ 

,., ,;:;.:*.,;“,” ,r;:;:.‘a . ../ . ...,;, -- +.s.. .,* : -. i> _. I , i. e ; .,,” we obtained i~onnation on historicai ‘--& .$dcis e’iie&i+e iiteditire‘ G‘d ‘k&Et;c$c 

database searches to develop ‘a historical incident database. ORNL staff search&l Science ’ 
,._,.. 

Citation Index, Current Contents, Medline, Toxnet, DOE databases, and commercial databases 
such as Northern Light. The bibliography currently contains 147 references describing research 
on decontamination, decontamination events, decontamination recommendations by experts. 

Recent chemical and biological events were identified and characterized for possible 
selections as case studies for further examination. We,~examined all pertinent databases, 
including the three federal databases on chemical accidents: the Chemical Safety Hazard and 
Investigation Board’s Chemical Incident -Reports Center (CIRC), EPA’s Accidental Release I ., I. _” I 
Informatiori Program (ARIP), and the National Response Team’s Emergency Response 
Notification System (ERNS). The latter two contained no fields recording contamiition of 
people or buildings, so we relied on the CIRC data to identify current events for further 
investigation. Using key word searches, we found 26 between October 12, 1998 and 
October 30, 2000 chemical releases-that resulted m d~cq~~~~~qn,A.mat~“us~~g data 
pertinent to each event was developed. 

One problem with CIRC reports is the heavy reliance on media reports that makes 
systematic analysis difficult as to what occurred and problematical as to validity of input. 
However, by using key word searches, we identified a number of events that likely resulted in 
decontamination of a building or people. After theiiicident was identified, foliow%p included 
gathering secondary data from reports on the event. Two examples of studies of historical 
decontamination incidents -that .were. particularly relevant to this study are the extensive 
remediation of a government building in Binghamptom, New York, and the decontamination 
following the ebola outbreak among primates at a Reston, Virginia, laboratory. 

2.2 .B!%!CC)GRAPHIC RESoURCEs.<.,..+ _ i 1.. ..: : ,_ , _,I. j. ,.” ,,_ _ . ., _i 

Currently we are extracting the key findings from and annotating the references in the 
bibliography that describe research on decontamination and the expert’s recommended 
decontamination practices. The references have been grouped into the following categories: 

I. 
l biological decontamination for buildings,’ 
l biological decontamination of -people, 
. chemical decontamination for buildings, 
. chemical decontamination of people, 
. reentry criteria and human toxicology, ’ ‘. .’ 
. epidemic hysteria situations, and 
l both chemical and biological decontamination. 

The fmal report will contain an annotated reference list to document the findings. 

: 



2.3 INFORMATION COLLECTION PROTOCOL 

We developed an information collection protocol tool that was reviewed and tested for 
efficacy and ease of data collection. A questionnaire was designed to systematically collect 
information on decontamination incidents through telephone interviews with responders and/or 
managers of the incident. The questionnaire was slightly altered to adapt to the issues related to 
health care facilities. 

The questionnaire included separate modules to address three possible aspects of 
decontamination: 

l buildings (e.g., surfaces, attached futures, air spaces), 
. articles (e.g., fixtures or items that could be removed from a structure), and 
l people. 

- 

- 

After a few interviews had been completed, it was evident that questions on decontamination of 
articles was subsumed under buildings or people by respondents and was not eliciting 
information. The telephone interview method was selected as the most efficient method to 
collect information, especially given the DOE restrictions on travel that were imposed during 
the fiscal year the project was initiated that prevented site visits. In addition, we needed to 
interview a number of responders regarding an incident because of the overlap in 
responsibilities for decontamination procedures. 

- 

- 

- 

2.4 INITIATION OF INVESTIGATIONS 

Seven case studies of recent building decontamination experiences were initiated. The 
investigations were conducted by research staff unfamiliar with the literature findings. We did 
this to insure that the information collected from respondents would not be directed toward 
findings from the literature review and thus bias the results. Informants were chosen for their 
specific involvement in the event. Although firefighters or other first responders were 
interviewed in every study, some studies included a dozen informants while others included 
only six. When informants offered the names of other respondents with specific knowledge of 
the incident, those persons were interviewed also. These “snowball” methods provided a 
comprehensive overview of each event from which findings were derived. 

Priorities for selecting events to investigate included: 

l Federal facilities as they are high risk for terrorist attacks, 
. transportation facilities because of their strategic importance, 
. educational facilities, particularly elementary schools as children are a vulnerable 

subgroup, and 
l hospitals with the potential for secondary contamination. 

- 
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3. LITERATURE REVIEW _ 

This section describes selected fmdings from the review of the open literature. To aid 
the reader in distinguishmg between the chemical and biological literature, the findings are 
categorized into three headings: 
r,. ..,^ _;, 9 . . _, j ., ;I _. ..“_ ‘ .,,,.> 

l biological, ’ 
.~.I,, , ~, . .” ~, 

. chemical, and 
l both biological and chemical. 

_, _..“. . . .,_ ” , ^ . - _ 

3.1 BIOLOGICAL’ 

3.1.1 Building Decontamination 

Case study: Reston Primate Facility 

Jax and Jax (in DHHS 1995) and Peters and Olshaker (1997) discuss the 
decontamination procedures used at the Reston Primate facility where 450 monkeys were 
destroyed when an ebola virus was discovered. The monkeys were disposed of and supplies 
were inqmerated, all particulate matter was scraped from surfaces, and then surfaces and drains 
were drenched with bleach. Thirty-nine electric fry pans were placed on timers and filledwith- 
paraformaldehyde mixed with water. Every seam in the building was tightly’ taped and the 
paraformaldehyde was cooked off with a target of 10,000 ppm. The building was’put up for 
sale but eventually demolished when the asking price dropped below the value of the land _... 
(Alexander 1998). 

,, .,. . /_ . .,. ‘. .” 

Decontaminating the fecal matter of the monkeys remained a problem. The US Army 
Medical Research brstimte of h&ctious’ Disease$(USAMRID) ‘Ginted to’soak material ‘in 
Clorox and ‘send it down the sewer. Virginia environmental officials objected to putting the 
disinfectant down the sewer. Permission was finally given to proceed With the disposal when 
the Army told the state they would leave it for the state to dispose of. 

Case study: Hospital Autopsy Room 

Coldiron and Janssen (1984) describe the decontamination of a hospital autopsy room 
and ventilation system using-formaldehyde. This was done because the ventilation system of the 
autopsy section were being remodeled. Hospital officials were concerned about potential 
transmission of disease from infected tissues or pathogens to the workers. Following NlH 
procedures, rooms and ventilation systems were exposed to paraformaldehyde concentrations 
estimated to be between 18,600 to 14,000 ppm for 3-4 hours. Tests performed after the .” 
procedure indicated no spore development after a 48-hour incubation period indicating effective 
sterilization. _‘ ,.;.I .iL*,*l I I. _., <.T.*” _. *..:“” ..~* ~. ._ _.,./ .,.), ,,~“, . _. . .II _. j 

.,. - “. ,.. .-_.. , 



Key Research Findings 

Very little research has been performed on biological decontamination of buildings. 
Pasanen et al. (1997) tested eight biocides to assess their effectiveness of surface 
decontamination. The solutions containing sodium hydrochloride and glycol containing 
detergents performed best. Both completely prevented microbial growth on a dusty sheet metal 
and significantly inhibited growth on wallpaper. Debus et al. (1998) describe a hydrogen 
peroxide gas plasma sterilization procedure to decontaminate Mars 96 small station landers. 

Alexander (1998) reviews the issue of building decontamination for biological agents, 
relying primarily on second-hand information based on interviews with public officials. He 
concludes that there are no civilian standards to certify a building is clean and safe for 
reoccupation. - 

3.1.2 People Decontamination 

Case Study: B’nai B’rith Headquarters 

A package was mailed to the B’nai B’rith headquarters in Washington D.C. that 
contained a petri dish labeled as a biological weapon. The District of Columbia Fire/EMS 
Department responded and arrived on scene 1 hour and 20 min after the package was opened. 
After consulting with the Centers for Disease Control (CDC), it was decided to shelter people 
in the building and set up a decontamination line. A total of 30 people were decontaminated 
including civilians, police officers and fire personnel. 

Decontamination was problematic because no enclosed spaces were available and the 
operation was performed in front of live media cameras. Two police officers refused to go 
through the decontamination line and struck a fireman in charge of the quarantined areas. 
About 4 hours into the event, a security guard developed chest pains, He was carried through 
the decontamination line in a chair and transported to a hospital. Nine hours after the package 
was opened, analyses showed no chemical or biological hazard and people in the building were 
released. None of the findings in the Fire Admiistration report directly concerned 
decontamination. 

Key Research Findings 

Need to decontaminate. A variety of experts have recently published on the need for 
decontamination for biological agents. Franz et al. (1998) note the decontamination following 
an aerosolized biological attack is less likely to be needed than for a chemical at release. In 
most cases of biological contamination, decontamination is not needed; the main exceptions are 
for toxins (English et al. 1999). Ski decontamination for biological aerosols would be of 
minimal or no benefit (Keim and Kaufmann 1999). 

People with grossly visible evidence of direct skin contamination by an etiological 
agent should be decontaminated thoroughly (Keim and Kaufmann, 1999, English et al., 1999). 

Garland et al. (2000) suggest that reaerosolization of biological agents may be a 
problem after the deposition of aerosolized agent. They note that decontamination may cause 
reaerosolization although it has not been quantified. This may lead to a need for multiple 
decontamination of exposed patients. 

- 
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Most of,.&ese observations, however, are based on opinion and not empirical evidence 
and some conclude that the need for decontamination of individuals exposed to infectious 
agents has not been carefully evaluated (Balk et al. 2000). 

Methods of decontap+aco+ Patients with acute~exposure to a biological aerosol ;., ;, 
should shower at home (Richards et al. 1999). The preferred method of decontamination for a 
biological aerosol is to have people go home, bag their clothes, and shower with soap and 
water (Keim and Kaufinann 1999). 

Given a patient with visible skin contact with a biological agent, they should be washed 
with soap and water and then swabbed with a bacterial sporicidal solution such as 0.5 % bleach 
(Richards et al. 1999). 

Workers bitten or scratched by an animal in a primate facility must scrub with soap and 
bleach for 5 min and then for 10 min with Betadyne (Gerone 1996). 

infection control. Virus infections can be managed effectively using standard hospital 
practices for dealing with infecting diseases, including barrier nursing, contact precautions, and 
respiratory protection (CDC 1998). Keim and Kauffman (1999) note that every infectious 
biological agent has a non-warfare biological disease counterpart that hospitals are prepared to 
handle. Thus, standard hospital procedures should be adequate to handle any biological warfare 
agent induced disease. However, a massive exposure may overwhelm health care capacities 
(Osterhohn 1999). 

3.2 CHEMICAL 

3.2.1 Building Decontamination 

Case Study: Binghamton State Office Building 

One of the most interesting cases at building decontamination involves the Binghamton 
State Office Building in New York. A transformer fire in the basement of this l&story modern 
office building .in February 1981 contaminated the building with PCBs, dioxins, and 

_ dibenzofurans. A- 30-min fire generated dense smoke and because of the design of the HVAC 
system, contaminated all 18 floors. The cleanup efforts have been documented in several 
journal articles (see Schecter and Charles 1991 and Schecter 1986) and numerous state reports. 

P Twenty-four-hour cleanup activities began immediately by state workers, but were 
? I suspended in late February after TCDD was detected. The state spent the next 6 months 

developing a protocol to guide the decontamination process. Reentry criteria were established 
@? ,t for renovation workers and for office workers for both surfaces and air (Kim 1983). The 

criteria were based on working in the building for 250 days per year for 30 years. The 
exposure values were calculated based on not exceeding a cancer risk of 1 X 10m2 (Kim & 

p Hawley 1982). 
6 It was estimated that it would take 6 years to clean the building to a level where re-use 

r 

could occur. As of 1991, floors 2-18 were authorized for reentry (Schecter and Charles, 
1991), but reentry did not occur because the first floor, basement, and sub-basement were still 
sealed off. As of I99 1, the cost of cleanup was $40 million for a building that originally cost 
$17 million. 

r? By 1994, state officials decided to initiate efforts to reopen the building, however, 
i , environmental sampling showed levels of PCDDs in recessed light fvrtures that exceeded 

m 
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reentry criteria (NYDH 1999). After additional cleanup, tests were conducted in August and 
September showed residual contamination to be considerably lower than the reentry criteria. 
Building reoccupancy began in October and was complete in December 1994. Extensive 
information materials were provided to workers in the building. 

Plans were established to perform addition cleanup efforts every 3 years and to conduct 
yearly sampling. A long-term sampling plan was established and was signed off by labor 
unions, the Governor’s Office, the BSOB Committee on Safety and Health (independent 
experts), the State Office of General Services, and the State Office of Health. All tests 
conducted since reoccupancy showed levels of PCBs and PCDDs to be well below the reentry 
criteria. 

Case Study: Canadian Laboratory 

In 1984 a high voltage testing laboratory in Canada experienced a fire resulting in 
widespread PCB contamination. A cleanup and repair committee was established based on 
Hydro-Quebec’s organization for managing the construction of nuclear generating stations. 
Partial reuse of the 0.5 million-m3 space was achieved in 3 months and full reuse was achieved 
in 11 months (Train et al. 1987). 

Case Study: San Francisco Office Building 

In 1983 (May 15), a 28-story office building in San Francisco experienced a 
transformer fire that contaminated a portion of the building with PCBs and several harmful 
byproducts (Maslowski and Rose 1985). Among the lessons learned from this experience are 

1. Immediately organize a restoration management team to organize the cleanup efforts. , 
2. Develop a sampling plan and procedure. In the course of this cleanup, 11,000 samples 

were taken. 
3. Establish formal work procedures for decontamination activities. 

In recovering from the fire, it took 5 days to restore power to the building. Floors 7-28 of the 
building, which operate on a different air system from the one affected by the fire, were 
declared free of contamination and were re-occupied 10 days after the fire. 

Background testing became a major issue associated with the cleanup. Since no 
background levels of contamination were known, it was assumed that the pre-accident level of 
contamination was zero. 

The City Health Department established the fmal reentry criteria for the building along 
with assistance from the state. These were based on 8 hours per day, 250 days per year and 
40 years of exposure. The criteria were the same as those established for the Binghamton State 
Office building. 

The building was re-occupied in late March 1994, 9.5 months after the incident. 

Case Study: Baltimore Loft Apartment Building 

In December 1994 residents of a condominium, recently converted from industrial use, 
observed mercury pods forming. The residents hired consultants and physicians to do 
environmental testing and biological monitoring of mercury levels in two units. Two of the 

10 



children tested showed elevated mercury levels. In December 1995, the New Jersey 
Department of Health and DHHS were asked to evaluate the health impacts from the 
contamination. When their testing confirmed that a mercury hazard was present, the ATSDR 
issued a Public Health:,,Advisory and the.104 health board declared the building unfit for 
human habitation. Future human occupancy will depend on the feasibility of remediation 
(Orloff et al. 1997). 

Case Study: West Helena Hospital 

Shortly. after l:OO‘p.m. on Thursday, May 8, 1997, clouds of foul-smelling smoke 
began pouring from a herbicide and pesticide packaging plant in West Helena, Arkansas. An 
alert was sounded, employees evacuated, and the West Helena fire department was called. As 
the odorous smoky cloud drifted away from the plant, authorities ordered residents in a 2-mile 
area downwind of the plant to evacuate and those in the 2- to 3-mile zone to shelter in place. 
The incident began when smoke was emitted from a 1500-lb,bulk container of azinphos-methyl, 
a commercial brand of parathion, a chemical with toxicity similar to the chemical nerve agent 
Sarin (Vogt and Sorensen 1999). 

Included in theYevacuated area was The Phillips County Regional Medical Center. 
Established in 1909, the Center moved to its present location across the highway from the fields 
surrounding the industrial park in 1979. It is a complete service hospital, providing care for 
residents in a 50-mile radius. The hospital currently employs 325-330 people and has 155 beds. 
Included .m its services,is obstetrical care; last year the center had 500 births. The not-for- 
profit, fully accredited facility is owned by the county but professionally managed by Quorum. 

Although monitors indicated no contamination in the facility, the state health 
department required a thorough cleanup of the hospital before patients could be admitted. This 
meant that all hard, surfaces had to be scrubbed and all soft materials (drapes, etc.) had to be 
removed. The health department also required that all filters in the building be replaced before 
the interior cleanup was started. Staff were unable to locate the filters because of the special 
design and the fact the company making them did not operate on weekends. Recognizing the 
urgency of having the regional hospital operational, pressure was exerted from state officials to 
convince the company to alter its policy. The company extended its hours and worked through 
the night, delivering the replacement filters to the hospital on Saturday. The hospital staff 
started cleaning on Sunday in shifts, starting with the rooms where filters were replaced. The 
emergency room was considered priority and cleaned first. On Tuesday (6 days after the initial 
evacuation) the hospital was reopened. 

Key Research Findings 

Reentry criteria. PCB incidents are discussed by Rappe et al. (1986) in San Francisco, 
Santa Fe, Finland and Sweden. Each incident used. a different. level .of residual surface .;, _. _ . ” ,) contGht;b;i as’h. rk;titti standard. i;‘brpc~~i;‘ &~sea&.~&.~6ti 1 to ‘5;o ‘ngim2. 

One problem encountered by officials is the lack of baseline data on chemical 
contamination in a building. This effects decontamination efforts as the conservative assumption 
that the ‘baseiine”is ‘zero contamination-is ~usually adopted (Per&k et al. 199 1). It also has been . . “7,’ I::, ” ” 
noted that itis extremely difficult to es~bl~hed’me&iirgful ieenuy crite’iia and make accurate 
measurements to verify it as safe to re-occupy a building (Stephens 1986). 
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Cleanup cost effectiveness. Little research has been conducted on the cost and 
effectiveness of alternative cleanup techniques. In one of the few studies identified, EPA 
compared two technologies-one chemical and one physical to cleanup a PCB-contaminated 
building. The first process involved treatment with an alkali metal/polyethylene glycolate 
mixture and the second involved shot blasting to remove the contaminated concrete surface. 
The study concluded that both techniques were effective at removing PCBs but not sufficient to 
meet cleanup criteria. The reagent technique cost $0.85/f? and the shot blasting cost $2.19/f? 
(Barkley 1990). 

As part of the World Trade Center cleanup, the Port Authority cleaned all exposed 
surfaces in the building. It took 900 workers per shift, 3 shifts a day, for 3 weeks 10 complete 
the cleaning (Kirshner and Bleach 1994), amounting to about 450,000 person-hours of labor. 

3.2.2 People Decontamination 

Case Study: Tokyo Subway 

On the 20th of March 1995 there was a coordinated terrorist attack on three subway 
lines in Tokyo, Japan during morning rush hour (7-8 a.m.). The nerve agent Sarin was 
released as a liquid in five subway cars. Sixteen subway stations were affected as passengers 
rushed out of the trains. The first emergency call reached the police at 8:14 a.m. and between 
8:30 and 9:00 a.m. over 11,000 emergency workers were dispatched. Most patients were - 
treated at four large hospitals in the vicinity of the attack, although over 275 medical facilities 
were eventually involved. An estimated 5500 people were contaminated (NCEH 1995). 

In the Tokyo subway incident, there was no decontamination conducted at the scene of 
the accident (Okumura et al. 1998a) In that incident, it took about 3 hours to determine GB was 
the chemical involved (Okumura et al 1998a). Decontamination began only after the nerve 
agent was identified as the cause. The decontamination procedure was to undress and shower. - 
There are no estimates of the number of patients that were decontaminated. Mildly exposed 
victims were not decontaminated due to lack of changing and showering facilities (Okumura et 
al. 1998b). 

Side11 (DHHS 1995) notes that decontamination in the Tokyo incident was not needed 
-, 

for most of the victims because most people were exposed to low level vapors. 
One of the major difficulties in the Tokyo subway attack was tidressing of victims and 

disposing of clothing due to the shear volume of exposure (Holloway et al. 1997). A major 
impact of lack of decontamination areas at the hospitals was secondary contamination of 
hospital staff. In one study, 23 % of the staff indicated acute symptoms of nerve agent exposure 
(Okumura et al. 1998b). Lack of ventilation also contributed to secondary exposure (Okumura 
et al. 1998b). 

The train cars and subway stations exposed to Sarin in the Tokyo incident were 
decontaminated with water and detergent combined with industrial-strength cleansers. It was 
quickly applied and then washed off immediately, whereas a 15- to 20-min application before 
rinsing would be recommended (DHHS 1995). The decontamination was performed by both 
military personnel and firefighters. It took about 3 hours and 20 min on two of the lines, and 
was completed 9.5 hours after the release occurred. On the third line it took about 15 hours and 
was completed 21 hours after the release (Watson 1998). 

- 

- 
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Key Research Fin&p 

Chemical warfare agents. There is a fairly large body of knowledge about chemical , ..,.. 
agent decontamination;‘ most of which has been generated by the military. Side11 and Franz 
(1997) observe in Medical Aspects of Chemical and Biological Wagare, 

.The only decontamination that prevents or significantly reduces damage from a 
chemical agent is that done within the first several minutes: self- 
decontamination. The importance of rapid self-decontamination cannot be 
overemphasized and must be clearly understood by anyone who might be 
exposed to chemical agents. To successfully reduce damage to the casualty, 
decontamination must be performed within minutes of exposure. 

Other experts agree-decontamination for chemical agents is most effective if done 
within 1 min of exposure (Brennan et al. 1999). This is a strong argument against the 
establishment of national response capabilities or even regional capabilities. By the time a 
national response team could respond to a no-warning chemical agent attack, the incident would 
be over (Tucker 2000). Response will essentially be a locally managed situation for hours into 
the event. 

In contrast to aerosol or liquid exposure decontamination for chemical agent vapor 
exposure is not necessary (Side11 in DHHS 1995). Others are less definitive about this topic: 
decontamination-may not be needed for persons exposed to chemical vapor only (Brennan et al. 
1999). Hazardous contamination from a vapor release would likely be limited to materials, such 
as clothing, which are in contact or very close proximity to the human body and should be best 
dealt with during personal decontamination (Shumpert et al., 1996). 

--J3AZMAT decontamination. The major arena in which civilian decontamination has 
been addressed is HAZMAT response planning, exercises, and response. Most HAZMAT 
decontamination is patterned after the traditional military decontamination line consisting of a 
hot zone, warm zone, and a cold zone. Several major criticisms of this model have been made. 
Moles (1999) notes that mobile decontamination units will be too slow in mobilizing and 
deploying. In a decontamination line, the removal of contaminated clothing is a dangerous, 
time consuming, and exhausting job (Bellanger et al. 1993). The HAZMAT model of response 
to some chemical. or biological agents may not be appropriate because of the time and labor 
intensiveness of decontamination (Waeckerle 2000). The CSEPP program advocates the use of 
self and buddy decontamination because of this issue (Cope&aver 1992). 

The slow deployment of decontamination units may also allow contaminated victims to 
escape treatment (Moles 1999). In addition, civilian medical response to a toxic release is 
essentially different than military response (Baker 1999). Military responses are well planned 
and anticipatory. Civilian response is situational and typically conducted without detection 
capabilities. 

HAZMAT decon~mation inv,olves, both field and hospital decontamination. Some ^ .,+..- -. . _,.I, 
have questioned the realities of decontamination process at hospital (Pans and Dart 1999). What 
exposures can be safely decontaminated in the emergency department. Burgess et al. (1997) 
conducted a survey of 95 emergency care facilities in the state of Washington. Of those, 39 
(41%) had no designated decontamination facilities and 53 (66%) did not have the ability to 
receive contaminated patients. Macintyre (2000) describes a model decontamination plan and 
facility for a hospital. 
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One practice advocated by some HAZMAT guides is reverse isolation where 
contaminated casualties are placed in bags to prevent exposure to emergency technicians. 
Moles (1999) strongly urges the avoidance of reverse isolation techniques because it 
exacerbates exposure to the victim. Others have recommended this technique after being 
decontaminated with water (McMullen 1996) 

- 

3.3 CROSS CUTTING ISSUES 

A number of issues surfaced that cut across chemical and biological agents. These are 
summarized in this section. 

- 

3.3.1 Types of Decontamination 

Moles (1999) identifies two types of decontamination-immediate, which permits safe 
triage and ful, which permits safe evacuation. 

The military identifies three basic methods of decontamination: physical removal, 
chemical deactivation, and biological deactivation of the agent. Biological deactivation has not 
been developed to the point of being practical (Medical Management of Chemical Agent 
Casualties, date). 

Following the Tokyo subway incident the French government established a plan for 
responding to an urban toxic release (Laurent et al. 1999). When a release occurs, they 
establish a liquid hazard area, a vapor hazard area, and a security zone. In general, the plan 
calls for decontamination, and then medical care, and evacuation to a medical facility. 
However, the plan also calls for physicians in protective suits to perform medical treatment 
within the hazard area. Following a release, a contamination detection point is set up outside 
the hazard area. Casualties are routed to thii point and sent to the decontamination line or an 
exit from the security zone. The French approach to decontamination differentiates between 
emergency decontamination and zone decontamination (Laurent et al. 1999). Emergency 
decontamination using both wet and dry methods is performed when there is a need for rapid 
and immediate removal of the toxic substance. The wet method utilizes special portable 
sprinklers and a decontamination solution. The dry method uses Fuller’s earth or talc that is 
gently removed after application. The zone method takes at least 1 hour to set up after arrival 
on the accident scene. The decontamination line has four operations: 

- 

- 

- 

. undressing and sealing clothes and effects, 

. washing with water and then a specific decontamination solution, 

. a check for remaining contamination, and 
l dressing. 

The victims are then processed through a triage point where they are transported to a medical 
facility or sent to an evacuation holding area. 

3.3.2 Model Procedures 

Currently there are no practical models for healthcare response that requires 
decontamination of mass casualties (Macintyre 2000). The NCEH (1995) report from the 
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Medical Delegation to Japan suggests that international deco&&nation standards should be 
developed, including planning for large-scale patient decontamination. Macintyre (2000) 
recommends that.dec,on@mination be simplified by establishing a ‘universal protocol for all 
incidents. Others disagree and argue that decontamination techniques are specific to certain 
classes of chemicals and biological threats. 

SSI Services (1996) describes an analytical technique to estimate resources needed to 
perform decontamination for various chemical agent accident scenarios. 

3.3:3 Children .: ” ” : ). . ,.’ ,, . . . . I. .,, c ./ . .,. 
Children are disproportionally impacted by a chem/bio release for several reasons: 

P * 
: l They have a higher respiratory rate than adults, thus will receive a higher dosage of vapors 

or aerosols. 
l They have more permeable skin and a higher surface to body mass relationship; thus, they 

will receive a higher absorbed dosage. 
l Their breathing zone is lower to the ground and more vulnerable to dense gases (Balk et al. 

2000). 

Skin decontamination is more problematic for children and infants who, because of their 
proportionally larger body surface area, lose heat rapidly when showered with water. Special 
provisions such as heat lamps or other warming apparatus may be needed (Balk et al. 2000). 

The authors recommend decontamination by showering for children in known chemical 
or biological exposure. In a suspected chemical event involving nerve or corrosive agents, 
decontamination is recommended if symptoms are present. If no symptoms are present, 
observation for a 2- to 4-hour period is recommended. In a suspected infectious agent with no 

Irr c * 
appearance of a hoax, it is recommended that decontamination be considered. 

> .,, 

3.3.4 Policy lssues 

” 
v Cole (2000) notes that the legal authority to respond to a bioterrorism incident is not 

clear, particularly regarding the legality of forcing people to undergo treatment. Several 
possible mechanism in the. federal government can guide response to a chem/bio event 
(Alexander 1998). These include the Presidential Decision Directive 39, the FBI’s C/B Incident 
Contingency Plan, FEMA’s National Response Plan, and EPA’s National Contingency Plan. In 
any mass decontamination situation, the provision of privacy and assurance of modesty may 
have to be sacrificed (Holloway et al. 1997). 

3.3.5. Wastewater 
F? 
; ! 
i 

. ,. ,, ( 1 I 
-, ,” ._ 

Decontamnation can produce considerable‘ amounts of wastewater. Whether this is or 
should be a serious concern is not known. It has been observed that the risks associated with 
such wastewater are, largely unknown (Macintyre 2000). Disposal of contaminated water was a 
major problem in theBir@iamton state office building decontamination (Kii 1983). Using 
household bleach will help neutralize the contamination from chemical agents (Watson 1998). 

Pans and Dart\(1999) question the feasibility of controlling run-off fluids in a hospital 
environment. For example, is a separate drain and holding tank affordable to install and 
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maintain? Can effluent go into the sewer system or storm drains? Is dilution an alternative to 
containment? 

EPA (2000) discusses liability issues associated with mass decontamination wastewater 
runoff. They conclude that based on the “good Samaritan” provision in CERCLA (Section 
107d), first responders should undertake any necessary emergency action to save lives and 
protect the public and themselves. Section 107d states that no person will be liable for costs or 
damages resulting from actions taken or not taken rendering care, assistance, or advice under 
the National Contingency Plan or at the direction of the on-scene coordinator. This does not 
preclude liability for damages resulting from negligence. EPA recommends that once imminent 
threats to human life are addressed, reasonable attempts should be made to contain wastewater 
and prevent environmental insult. 

3.3.6 Personal Protective Equipment 

Currently there is no standardization of PPE to be used by the medical community 
while performing decontamination or other medical tasks (Macintyre 2000). Pans and Dart 
(1999) also note that there is a lack of information on what PPE is needed to perform 
decontamination in a hospital. 

Very little empirical data exist on the risk of decontamination to emergency personnel. 

- 

- 

Schultz et al. (1995) performed experimental tests to determine level of exposure to emergency 
workers from chemicals while decontaminating a mannequin contaminated with chemicals or 
particulates. The breathing level tests showed that exposure to the workers was significantly 
lower than control limits. They concluded that decontamination did not pose a respiratory threat 
to the workers given the chemicals used in the test. 

3.3.7 Decontamination Solution 

A major issue in both chemical and biological contamination is whether to use bleach 
or not to use bleach (Macintyre 2000). Most agree that bleach or a hypochlorite solution is 
needed for liquid chemical exposure. While the military uses a 0.5% solution of hypochlorite, 
most civilian emergency units use 1.0% to 2.0% concentrations (Brennan et al. 1999). The 
Chemical Stockpile Emergency Preparedness Program (CSEPP) recommends a full strength 
solution of household bleach (5 %) (Copenhaver 1992). The most desirable decontamination for 
chemical warfare agents would use undiluted household blotting (not swabbing or wiping) with 
a cloth wetted in undiluted household bleach followed by washing with lukewarm soapy water 
and rinsing with clear lukewarm water (Shumpert et al., 1996). 

3.3.8 Secondary Contamination 

Burgess et al. (1999) studied ten hospital evacuations in Washington State hospitals due 
to hazardous materials incidents. Two of those events resulted from secondary contamination of 
emergency room personnel from treatment of patients with chemical exposures who were not 
decontaminated prior to arrival. Kii and Burr (2000) studied hospital responses to three 
hazardous material incidents in Utah and found secondary contamination to be a significant 
problem in two events. Secondary contamination was also a problem during the Tokyo subway 
attack in hospitals and for emergency workers (Watson 1998). 
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3.3.9 becontaminatioti Effectiveness 

h 
i. 

.- 

A major issue concerns determining when a person is “clean. ” Moles (1999) notes that 
full decontamination is not currently quantifiable because of the lack of standard protocols and ~. <,ob,: l., 
because measurement techniques and instruments have not been developed and approved. Some 
experts estimated that 75-95% of contamination is removed when people disrobe (Macintyre et 
al., 2000; Cox, 1994). There has been little research to support this assumption made by many 
“experts. ” 

Teorngren et al. (1998) conducted experiments to determine the effectiveness of a 
decontamination station and “selfdecontaniination. Subjects Wearing PPE were contaminated 
with Mustard and Sarin simulants. After a two-stage decontamination process, the air 
concentration of simulant was reduced by a factor of 10,000. In the self-decontamination 
expeiiment there was still a significant air concentration of simulant after decontamination due 
to absorption by the subject’s underwear. 

3.3.10 Epidemic Hysteria 

r”- 
P 

Cases of epidemic hysteria have been found to exacerbate emergency response 
situations. Young children are especially vulnerable (Baker 1992). Officials and emergency 
responders should be taught how to recognize the symptoms of epidemic hysteria and 
immediately intervene to control the outbreak (Baker 1992). Granot and Brender (1991) have 
developed a checklist titled the Emergency Behavior-Response Wheel to train emergency 
responders to cope with the 19 forms of behavior typically found at emergency sites. The 
authors then provide parallel coping behaviors for responders. 

Burgess et al. (1999) note that health care systems are often overwhelmed after a 
chemical release. They examined one incident where 117 individuals were evaluated at 13 
emergency departments for exposure to NO, and 13 individuals admitted for observation. 
Eighteen of the 117 patients were transported to a major trauma center where 7 were admitted 
for observation and released the following day. Given the estimated low-level dose of NO, 
exposure and the patient’s persistent hyperventilation after the exposure ceased, the authors 
suggest the cause of distress was anxiety, not chemical exposure. Their study emphasizes the 
need to study the psychological effects, not just the physiologic effects of large-scale chemical 
incidents when planning treatment of victims. 

Selden (1989) studied a case of an explosive epidemic hysteria that occurred when 15 
adolescent female students from a junior high school appeared ill from exposure to sewer gas. 
Seven hundred students and staff were triaged by paramedics and the physician EMS director at 
the school. The absence of laboratory and physical findings confirmed there was no organic 
cause. Symptoms in patients abated within 1 hour as patients disbanded and all were released 
within 2 hours. One student’self-admitted to the ED that evening but was found asymptomatic 
and discharged to her parents. 

3.4’GENERAL FINDINGS FROM THE LITERATURE REVIEW , .: 

1. A military model for decontamination of people exposed to biological or chemical agents 
is not effective because equipment takes too long to deploy and set up in situations where 
immediate. decontamination is necessary. 
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2. 

3. 

4. 

5. 

6. 

7. 
8. 
9. 

10. 

11. 
12. 

13. 

14. 

Separate decontamination procedures are needed for specific sub-groups of populations. 
For example, a heat source is needed for the decontamination of children and infants as 
their bodies lose heat rapidly when showered. 
There is no consensus on the need to decontaminate people exposed to aerosoliied 
biological agents. 
‘There is no consensus on the need to decontaminate people exposed to chemical agent 
vapors. 
Secondary contamination for exposed patients is a problem for emergency responders and 
hospital workers. This type of contamination most often occurs when victims are 
inadequately decontaminated before arriving at a hospital or self-evacuate to a medial 
facility after exposure. 
It is difficult to control run-off fluids when decontaminating people. The copious amounts 
of water required to sufficiently decontaminate people by showering cannot be contained 
through normal methods. 
In mass decontamination situations, disposal of clothes has been a major problem. 
Lack of ability to identify chemicals delays initiation of decontamination efforts. 
Many hospitals do not have capability to receive contaminated patients. 
It is extremely important to organize a decontamination management team to develop a 
comprehensive plan to guide decontamination efforts. 
The time and cost of decontamination of buildings is usually underestimated. 
Establishment of reentry criteria is hampered by lack of information or data on 
background contamination prior to accident/event. 
It is important develop rigorous procedures for sampling and tracking the results of 
sample analyses. 
Biocides and hypochlorite solutions are effective at decontaminating surfaces exposed to 
viruses and bacteria. 

- 

- 

- 



4. CASE STUDY SUMMARIES 

This section describes he. eventwd the info%&?! obtab~d.frorn inf~~-~~,~ 
interviewed about -me incidents. The.ntimber of infor~~ants varied, by study. For example, over 
a dozen interviews were conducted for the ,Commerce.Buikliig study but only four respondents 
were interviewed for the Airborne Express study. These differences in the number of 
respondents arose in part because some persons identified refused to provide‘information, felt 
they were not involved, or cited liability concerns. The reader is cautioned that descriptions of 
the event and the information are subject to the informant’s perception and recollection of the event. ., _ ^ , .“. ; ..I .I ._.,. ~. . .._ ._. 

The report from which the incident was derived is first described and then the 
information collected from respondents is presented. Names and contacts are withheld from the w,->.. w . . 
reports to maintain p;i;;a~~.~‘Fi~~~~~ the” case are then presented. 

4.1 CASE STUDY I. SPILL AT AIRBORNE EXPRESS DISTRIBUTION, 
FACILITY IN NEWTON, MA 

Occurrence Date: ‘I .._ -13 September 1999 

Location:. Newton, MA 

Source: Leaking Container 

Material: Styrene monomer 

Impacts: unkllown 

Quantity Discharged: l-2 cups 
^ ” * ._ aa. ,. ,^_ . I “,._ I_ ,_ . ^ 

4.1.1 Background 
. . , _,. 

Styrene (monomer) is a commercially important chemical used in the production of 
polymers, copolymers, and reinforced plastics. Exposure mainly occurs in industrial facilities 
and operations using styrene, and industrial sources are the most likely cause of general 
population exposure. Other ,potential sources of general population exposure include motor 
vehicle &ha&t,, tobacco smoke, and’other combustion/pyrolysis p~ocesses.“Acute effects can ,1...- -. (. 
occur at exposure levels‘of 420 mg/m3 (100 pcm) and above&d cause irritation of the mucous 
membranes of the eyes and the upper respiratory tract in humans (WHO Working Group 
1983). 

The study was instituted in response to the CIRC 19994362 report describing a 
chemical spill at an Airborne Express facility in Massachusetts that sent 22 to the hospital after 
being decontaminated on site. Shut-down of such a facility because of contamination of articles 
or a building could affect or cripple essential airline transport networks. 
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4.1.2 Incident Timeline, Response and Consequences 

At approximately 7:45 a.m. on September 13, 1999, a worker at a distribution facility 
of Airborne Express removed a package from a conveyer belt and placed it on the floor. The 
worker noticed the package was leaking and called for a supervisor. Two supervisors 
approached, unwrapped the package, and discovered a broken container leaking a liquid. The 
supervisors rewrapped the container in the package and took it outside the building. 9 11 was 
called. Police responded as did the fire department and a representative from OSHA. At the 
time of the incident, there were 12 people who had been in the immediate vicinity of the 
container and 95 overall in the facility. Within 20 minutes after arrival, personnel from the fire 
department decided to decontaminate potentially exposed workers before sending them to the 
hospital. Potentially exposed workers were identified as those who were in the immediate 
vicinity of the spill. Others who thought they may have been exposed were also 
decontaminated. In all, firefighters decontaminated 22 people in about 1 hour. The 
decontamination process included disrobing and placing personal items in plastic bags, then 
showering in temporary decontamination units in the building’s parking lot. Those 
decontaminated then donned disposable jumpsuits and were transported to one of three 
hospitals. Women complained of being viewed by male firefighters while showering and not 
having separate facilities. 

A commercial contractor was called to cleanup the spill and check for contamination. 
The vendor wore appropriate PPE, including a respirator. Absorbent materials were used to 
pick up the liquid on the floor and the vendor took air samples. Cleanup took about 2 hours. At 
that time decontamination was considered effective after the vendor showed the negative air 
samples to the manager and no lingering odor was noticed in the facility. Samples were not sent 
to a laboratory for confirmation. 

4.1.3 Findings 

- 

1. Privacy was an issue in the decontamination process as women did not find the makeshift 
facility appropriate for disrobing and showering. 

2. Supervisors did not follow training procedures about handling leaking containers, possibly 
contributing to further contamination. 

3. Decontamination was determined effective by relying on vendor’s monitoring equipment 
and subjective sense of smell and not based on a laboratory’s confiition. 

4. The call to 911 was transferred to police rather than an appropriate responding agency 
(firefighters and HAZMAT team). 

5. The media inaccurately reported 300 evacuated when there were only 95 workers in the 
building at time of event, contributing to misinformation in the CIRC database. 
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4.2 CASE STUDY. 2. SPILL AT Q-iEMlCAL PLANT IN- TWIN- CITY,. GEORGIA * . . _. _. A _. ..” ._ .- L.‘ . .w 

qccurrence II+?: __ ,Y ,l.- ,_ lz:!lay 2000 
j .,,. 

Location: Twin City, Georgia 
. ‘ , ,  ,  . . ^ .  .  .  . . ;  . * . -  . , . _ .  _, , .  

Source: Spill when cla&ps l&sened during trkfer of liquid 

Material: Hydroflouric acid 

Imp&s: ’ 1 fatality, 7 dec&&&a~ed -’ 

Quantity Discharged: lo-20 gal. 
. . .,__ . ,“. 

4.2.1 Background 

On contact hydrofluoric acid [aqueous hydrogen fluoride (HF)] is an extreme irritant to 
any part of the body. The danger of hydrofluoric acid solutions depends on their 
concentrations. Signs and symptoms are likely to be immediate if the concentration is greater 
than 20 % . The main route of exposure to HF is inhalation, followed by dermal contact for 
acute exposure and ingestion for chronic exposure. On contact with water, the decomposition 
product is HF. 

This case was investigated because the affected employee immediately showered to 
remove the contaminant, would not allow paramedics to treat citing his contamination, entered 
the ambul&e by h&self, ‘aid ‘died in tr&sport to the hospital. However, the ho@ital refused 
to accept the employee’s body until it had been decontaminated by the HAZMAT team. 

4.2.2 Incident Tini&line,~ Response, and Consequences 

On May 12, 2000, an employee who had worked at the chemical plant for several years 
was transferring hydrofluoric acid from one drum to another without wearing protective 
equipment. One of the hose clamps became detached causing between 10 to 20 gallons of 
hydrofluoric acid to spill onto the floor and splatter the emplbyee. The employee immediately 
undressed and showered but the water reacted wi@ the chemical to create a toxic vapor which 
the employee inhaled. The employee went to the office and told the staff to leave the building 
and call 911. When the ambulance arrived, the employee refused treatment because he was 
contaminated and entered the vehicle on his own. He died on the way to the hospital but the 
body was left in the ambulance for six hours until the commercial vendor completed their work 
at the site. Later the vendor decontaminated the employee’s clothes so they could be returned to 
the family who had requested them. 

A policeman, who was also a volunteer firefighter, immediately responded along with 
the County Fire Chief and the County Emergency Management Agency. The policeman came 
in contact with the fumes on entering the building. The policeman then drove himself to the 
hospital because he was not feeling well. Unable to get”but of the car by himself, hospital staff 
started immediate treatment and the person was revived, leaving the hospital after another few 
days. 
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The responding firefighters, all volunteers with little to no training, obtained the name 
of the chemical spilled, called the company and talked to the company biochemist. The 
manufacturer of the chemical recommended that any exposed person go to the hospital 
immediately. The manufacturer also recommended obtaining 12-15 50-lb bags of lime for 
cleanup. The manufacturer then called the hospital and explained how to treat the exposed 
people once they arrived. No decontamination occurred on site. Persons exposed spent 
approximately 2 days in the hospital: 

Recognizing that decontamination would be required from the description of the 
chemical provided by the manufacturer and from learning of the employee’s death en route to 
the hospital, the firefighters called in a HAZMAT team from Augusta, approximately 65 miles 
away. While waiting, an employee tried flushing the chemical on the floor down a drain in the 
building with a high pressure hose but a filmy residue remained on the floor. When the 
HAZMAT team arrived outfitted in PPE, they spread the lime on the floors then used a mixture 
of lime and water to clean the drums and the employee’s clothing. Also responding was the 
Georgia Environmental Protection Agency (GAEMA) who contracted a commercial vendor 
from Augusta, Georgia to decontaminate the building and the articles exposed. Also responding 
were personnel from the Georgia Department of Natural Resources and the Georgia Emergency 
Management Association. 

There was conflicting information on whether evacuation of residents nearby was 
advised. After the incident the secretary walked across the street to the drugstore. Fears that 
she could have tracked contaminant to the store prompted the team to decontaminate the drug 
store’s carpeted area. Eventually a one block area with a doctor’s office, drug store, and health 
clinic was evacuated. Later that day when GAEMA sent in people in “space suits” with 
monitoring equipment, one respondent noted that the number of people complaining of 
breathing problems increased substantially. After the event the police car and the ambulance 
were also decontaminated. 

The decision to reenter the building was initiated by the HAZMAT team following 
cleanup. After the HAZMAT team finished, they turned it over to the GAEMA who turned it 
over to the Georgia Department of Natural resources, who turned it over to the firefighters, 
who turned it over to the owner of the building. 

42.3 Findings 

1. Lack of resources at the local level prevented prompt decontamination from occurring at 
the scene and may have lead to secondary contamination (at the drugstore and hospital). 
The HAZMAT team from Augusta likely took between 1.5 and 2 hours to mobilize and 
travel to the scene. 

2. Lack of training at the local level placed the first responder (a policeman) in danger after 
breathing in the toxic fumes. 

3. The characteristics of chemicals stored in the plant were unknown to emergency 
responders. 

4. The manufacturer provided essential information in a timely .manner. 
5. The issue of not accepting the employee’s body into the hospital could have been avoided 

with written cooperative agreements. 
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4.3 CASE STUDY 3. PCB RELEASE AT COMMERCE BUILDING, 
WASHINGTON, DC 

. . . _ll* < .” *L ,)_ i,~ *)^..a I : j. *>,_ , I. _. I .,. _ , ,,- ., ., _., 

Location: Washington, D.C. 
. 

Source: Leak from electrical capacitor 

Material: PCB contaminated oil 

F” 
Impacts: 

Quantity Discharged: 

Unknown 
.?I 

Unknown 

Despite a ban on the manufacturing of polychlorinated biphenyls (PCBs) since 1977, 
significant quantities’ remain in older equipment such-as .elecnical Gnsformers and.capacitors. 
Exposure to PCBs and related compounds has been reported to be neurotoxic to both humans 
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and animals during embryonic development (T&on et al. 1998). Historical events involving 
PCB cbfit&isaii& sug~~~~~*~~it’^aecoi~o~ is di$$“li; & costli,’ &spgciafly’ bfi&fi fif& 

release toxic by-products into air vents and HVAC‘ systems. The case was chosen for further 
investigation based on media reports including CIRC report 1999-4381 that a PCB release had 
occurred at the Commerce ‘Building in Washington, DC. Since federal buildings are considered 
highly vulnerable structures as targets for terrorists suggested this event was an appropriate 
case study. Information was obtained from about a dozen informants, including the head of the 
emergency room at the’hospital where victims were taken.. The systematic teiephone interviews 
with respondents involved directly in the response or management of the event suggest a very 
different scenario than reported by the media. How and where the media obtained their 

- information remains unclear. 
a< (_ ,- ).- - ,._. ,-, ,.._ ,d_/ 

F- 
4.3.2 Incident Timeline, Response and Consequences 

,I’ -i I ~ . . , _ ._. x ,~.” ,, 

The scenario developed from interviews suggests an electrical power surge at 6: 15 a.m. 

f-7 
resulted in a fire in one of the cabinets containing capacitors that regulated the Simplex clock 
system for the entire buildirig?I’he ‘clock system integrates the technology that insures all clocks 
in the building report the exact same time. The capacitors leaked oil containing PCBs onto the 
floor, the cabinet, a toolbox and its contents, and other electrical equipment in the vicinity. The 
clock system was located in one of the six vaults in the buildings sub-basement. 

Thehousekeeping staff in the area‘ at the- time initiated the discovery of the leak when 
they noticed smoke coming from one of the six vaults and alerted the building security. 
Security officers called 911 and at 6:30 a.m., the District of Columbia’s @.C.‘s) fire 
department arrived at the scene. Noticing that only one door (the door to the vault with the 
capacitor fire) was not marked with a placard stating “No PCBs,” fire department personnel 
decided it prudent to treat the oil as possibly contaminated with PCBs and to treat persons, 
including responders, who had been in contact with the oil or smoke as contaminated. The few 
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occupants in the building were evacuated and employees arriving at work were told to go home 
as the building was expected to be closed for the week-end. Fourteenth Street between 
Pennsylvania Avenue and Constitution Avenue was shut down, disrupting early morning traffic 
and a number of converging spectators. One respondent reported that the confusion was 
especially problematic because the second floor of the building housed a child-care facility and 
no information about the status of the facility was forthcoming. 

As the D.C. fire department lacked the appropriate equipment to detect PCBs, 
immediate calls were made to surrounding jurisdictions to obtain an air sampling monitor for 
PCBs and dioxins that might have been released in the fire and consequent soot. Such 
equipment did not arrive until 1.5 hours after the initial calls. On arrival, the monitor was 
found to be outdated but air samples were collected and sent to a commercial laboratory for 
analysis. After controlling the fire, initial cleanup of gross materials was completed by the 
Hazardous Materials team. 

As required, the National Response Center was notified of a possible hazardous 
materials release at 8:27 by the D.C. Emergency Management Agency (EMA) (NRT 1999). 
Other responders included representatives from the GSA Safety and Health (the building is 
federal property), EPA, FEMA, the FBI, OSHA, the Secret Service, the Federal Protective 
Services, the district’s administration as well as the district’s EMA, PepCo (the power company 
servicing the city), and representatives from the Simplex Clock company (manufacturer of the 
clock system containing the faulty capacitor). 

Besides the number of agency personnel arriving at the scene, both onlookers and 
media converged at the site. In addition, a number of the building employees attempting to 
view the scene had walked through the oil that had leaked onto the floor and tracked it to other 
parts of the corridor outside the vaults. Uncertainty of the consequence of this behavior led the 
D.C. HAZMAT team to set up a portable unit in the building’s courtyard parking lot for 
decontaminating persons. The decontamination process had individuals disrobe, separate their 
clothes and personal items into separate bags, shower, scrub with a bleach solution, and then 
shower again. Victims were given a clean disposable jumpsuit to wear before being transported 
to the hospital. In all 22 people were processed before going the hospital. Two workers in the 
basement were sent to the hospital with no decontamination. The entire decontamination of the 
22 people took approximately 1 hour and occurred approximately 4 hours after the event had 
started. Before being admitted to the hospital, victims were again decontaminated in the 
facility’s two decontamination corridors which supply a continuous stream of warm water and 
are separated for males and females. The 45 victims were diagnosed as non-symptomatic, 
observed, presented with a sheet of paper describing possible psychological effects from such 
incidents, and released. 

When the hazardous material team left, the GSA and building’s management decided 
to call in a commercial vendor to decontaminate the building. Sampling continued with surface 
wipes and air samples sent to a commercial laboratory for analysis. The GSA’s .decision to 
reopen the building to workers the following Monday was based on several factors. Although 
the entire building’s heating, ventilating, and air conditioning (HVAC) system had been shut 
down as a precaution at the time of the event, the HVAC system that supplied the vaults where 
the capacitors were located was entirely separate from that supplying the rest of the building 
where employees were located. The vault HVAC system also vented directly to the outside. 
Responders reported that no soot or other fire debris was found outside the vault or in any of 
the ventilation systems, only sooty glove prints from responders hands and oil residue from foot .- 

prints were found on the outside corridor. However, as a precaution, the main building’s 
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HVAC system was sampled and found without contamination. After the section of the basement 
with the contaminated vault was closed to,employees, the decision was made to reopen the 
main building offices to employees on Monday while cleanup continued in the vault itself. 
Shortly “after cleanup resumed” in the vault area, it was found necessary to post a guard in the 
area to restrict employees from using the area as a shortened route between areas of the 
building. 

Decontamination of the vaults in the second story basement would take another 
3 months to complete. Absorbent materials were used for gross contamination followed by the 
use of solvents (turpentine, PipeX and MetalX ) on all metallic surfaces. Non-metal articles 
were discarded. The surface of the cement flooring was cleaned with a commercial product 
(Less Than Ten) and mechanical means. When wipe samples of the floor and air monitoring 
samples finally came back negative, the area was declared safe. 

4.3.3 Findings 

1. Inadequate detection/monitoring equipment at the local level delayed efforts to identify the 
contaminant. The lack of equipment is troublesome in that Washington, D.C., supposedly 
has one of the best trained emergency response force in the nation. s ,*\._c .x. j,a..* * *.G *.*A. u*.**“A I ,.a**.. .P 

2. Inadequate control of convergers at the site of the release may have led to umrecessary 
decontamination of people and resulted in secondary contamination of building surfaces 

I from foo!2K!Yk _ .., _,. ~* _,, ,_ _.. __* . *... ,.- ._” _,-_, I .._ _ ._ ,., . _. 
3. The extensive number of organizations and agencies involved ‘promoted a chaotic __I 

environment not conducive to efficient control of the. s$nationl In.tl& urban area, it 
snarled traffic for hours and exacerbated-an already tense situation. 

4. Misinformation provided ‘by tie media led to misrepresentation about the event in national 
databases. 

5. Separate decontamination facilities are needed for decon.tan&ating men and women on 
site. 

6. A response time of 4 hours to initiate decontamination is too slow for many chemical 
release scenarios. 

7. There is no evidence of long-term post-reentry monitoring of vault floors even with 
evidence that PCBs migrate to surfaces. 

8. The biggest bottleneck in the decontamination process was the time taken to disrobe. and 
place items, especially checkbooks and paychecks, in the two plastic bags. 

9. Forty-five strangers disrobed and went through the decontamination process at hospital 
without a problem. 

10. The doctor in charge of the event credited the well-executed hospital response to a well- 
conceived and exercised plan that prepared the‘hospital for such an emergency. 

11. Hospital emergency room staff found PPE required by OSHA to be cumbersome and 
restricting when treating. 

12. Given the circumstances of .the magnitude of the exposure to most persons, 
decontamination was likely unnecessary except for those responders in direct contact with 
soot or $1, 

13. The number of people who thought themselves exposed was not based on objective criteria 
and likely was based on overreaction and unfamiliarity with the toxicity of PCBs in oil. 

14. Perceptions of the toxicity of PCB was that it was a highly toxic chemical. Knowledge of 
how to ,deco$aminate if a person is exposed to PCB and .what signs and symptoms to look 
for could have avoided ‘the overreaction. 



4.4 CASE STUDY 4. MERCURY RELEASED IN ELEMENTARY SCHOOL 

Occurrence Date: 26 October 1999 

Location: North Grove Elementary School, Indiana 

Source: Substance brought to school and dropped ’ 

Material: Mercury 

Impacts: 

Quantity Discharged: 

Children and staff decontaminated, no injuries 

50 cc 

4.4.1 Background 

Mercury, a silver, odorless, liquid, sometimes called “quicksilver,” was a common 
substance in many households. Thermometers, blood pressure gauges, and older gas meters all 
contained the substance. Mercury poisoning can damage the brain and kidneys and harm a 
developing fetus. Purdue University (2000) reports that acute exposure to elemental mercury 
produces symptoms of metallic taste, burning, irritation, salivation, vomiting, diarrhea, 
abdominal pain and hemorrhaging. High levels of exposure usually cause sudden fever, chills, 
malaise, nausea, coughing, shortness of breath, chest pain and tightness. Exposure to high 
levels of mercury can cause death. Lower-dose, chronic inorganic mercury poisoning can cause 
tremors, memory loss, insomnia, depression, irritability, excessive shyness, emotional 
instability, delirium, and acrodynia and may result in a neurologic syndrome known as “mad 
hatter syndrome” (Purdue University 2000). 

Information from CSB Report 19994440 stated that an Indiana elementary school had 
been evacuated after a student brought liquid mercury to school and spilled it inside a building. 
The report stated that firefighters hosed off more than 20 students and staff members who 
feared they came in contact with the substance. Because of the issues regarding 
decontamination of children and the possible psychological reactions, this incident was chosen 
to be a case study. 

4.4.2 incident Timeline, Response, and Consequences 

The respondents surveyed reported that on Oct. 26, 1999, at 2:00 p. m., a call to 911 
alerted the White River Township Fire Department that a quantity of mercury had been 
released at the North Grove Elementary School located in Greenwood, Indiana. A student had 
brought approximately 50 cc of mercury from his home to school where he shared the 
substance with friends while in his homeroom, two classrooms, and in the school cafeteria. 
While playing with the substance in one of the classrooms, the mercury fell to the floor and 
splattered. 

Aware of the potential hazards from exposure to elemental mercury, the HAZMAT 
team called in as back-up recommended decontaminating students and staff exposed to the 
substance. The recommendation was highly disputed as unnecessary by the school principal, 
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but the team proceeded and set up a portable decontamination station in the outdoor parking lot 
adjacent to the building. Decontamination was initiated 20~30 minutes after-the initial, call. 
Approximately 50 people were decontaminated in the school parking lot over the storm drain 
The Indiana Department of Emergency Management was also notified and a commercial 
contractor called in to decontaminate the building. None of those exposed were sent to a 
medical facility nor monitored after being sent home. Instructions on what to look for (signs 
and symptoms) for mercury poisoning were given out and people told to go to the hospital 
immediately if any symptom occurred. Because of the perceived necessity to decontaminate 
students as soon as possible, no attempt was made to contain the water that flowed into the 
storm drain. 

One issue brought up by one respondent was establishing a quarantte area to prevent 
cross contamination. The decont~aminatiqn zone was quite a distance from the school building, 
which meant the firefighters were walking in areas they should not have been allowed to enter. 
Another issue involved the media’s presence. The newspaper printed a front page photo the 
next day of children being decontaminated by firefighters. 

Determining what to decontaminate and when to safely reenter building was left to the 
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commercial vendor.Some books, clothes, and carpet were thrown away but desks were 
decontaminated. The vendor used a field screen with black, light to identify where the mercury 
was located. Mercsorb, a substance that absorbs mercury, was used with a vacuum recovery 
system. Cleanup personnel used saranix suits, booties, double layer latex gloves and respirators 
for PPE. Because respondents noted that it was difficult to know where all students with the ._ .,.-_. ‘,;: _, _jl . . xI 
mercury had been located in the classrooms, the vendor used a “plume definition” approach. 

To determine areas were safe to reenter, the vendor relied on a visual inspection using 

c : “” 

the field screen with black light and the special powder that turns blue when mercury is present 
and air monitormgl Total time to decontaminate the building, surfaces, and desks was 72 hours. 
One respondent noted that no state or government agency can call for a cleanup vendor unless 
they are willing to pay the bill. The owner of the business, vehicle, etc., involved in the 
incident must be located so that the owner is liable, not the state or agency. a+.” \_r_.” I _,.$ _,, ,.- .x,“I.,I.* I x ‘,-. rur;~,~~,, .lllll :^“--’ ,* - 

4.4.3 Findings 

1. A school official unfamiliar with mercury’s potential health hazards posed a problem in 
decontaminating students for exposure to mercury. 

2: _ Students and s,taff were decon-@inat@ ,m a portable structure that allowed mercury to flow ._ ̂  ;. 2. /_ ..,.I ~-. 
directly into the storm water drain. 

3. Students and staff were decontaminated with water from fire hoses in October in Indiana. 
Hypothermia was not considered even though young school children were involved. 

4. Cross contamination,.was a problem because no quarantine area was established. 
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4.5 CASE STUDY 5 WORKERS EXPOSED AT LAWN AND GARDEN 
TREATMENT PRODUCT COMPANY 

? 

Occurrence Date: 14 September 2000 

Location: Bonide Corporation, New York Mills, New York 

Source: Overheated substance 

Material: Dimethoate 

Impacts: 11 workers sent to hospital, 7 hospital employees 
exposed to victims also treated for exposure 

Quantity Discharged: unknown - 

4.5.1 Background - 

.Dimethoate, a pesticide, is described as an organophosphate cholinesterase inhibitor. 
When inhaled, it may cause increased watery nasal discharge, a sensation of chest tightness, 
and prolonged wheezing. Absorption by the lungs may produce these and other symptoms of 
cholinesterase inhibition within a few minutes or up to 12 hours after exposure. It is 
recommended that emergency personnel wear gloves and avoid secondary contamination. The 
incidence of secondary contamination affecting hospital emergency room personnel reported in 
CIRC document 20004958 suggested this was an appropriate case study. Anecdotal reports 
from hospital staff have indicated that wearing PPE in the emergency room is difficult when 
treating patients and recommendations to do so are often disregarded. Secondly, without 
knowledge of the substances to which patients reporting to the emergency room have been 
exposed, it is uncommon for staff to routinely don PPE to treat patients. 

- 

- 

- 

4.5.2 Incident Timeline, Response, and Consequences 
- 

Workers at a lawn and garden treatment product company inadvertently overheated an 
organophosphate pesticide. Instead of heating the dimethoate to the prescribed 150”F, the 
material was overheated to 220°F and began emitting fumes. Inhalation of dimethoate fumes 
can quickly result in severe respiratory problems and other symptoms and the victim should 
immediately seek medical treatment. Eleven workers transported themselves to a nearby 
hospital in Utica, New York, and walked into the emergency room without being 
decontaminated. Several hospital employees treating the workers became ill themselves. 

- 

When the emergency room doctor saw his staff becoming ill, he immediately called the 
Assistant Fire Chief (and HAZMAT coordinator for Utica) at his home to ask why the staff was 
getting sick. The Chief told him to immediately remove the people from the emergency areas 
and to treat everyone who had been in contact with them as contaminated. Outside in the 
parking lot, the male plant workers were decontaminated in a unit set up by the HAZMAT 
team. The emergency room workers and the three female plant workers were decontaminated 
inside the hospital emergency room area where showers were present. 

- 
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Some male woerkers refused at ‘fnst to be deconam&@qd, feeling they worked with the 
chemicals every day but they fmlly agreed to undergo decontamination. Fire department 
personnel wore Level B PPE when decontaminating victims. Approximately 20 people 
altogether went through the decontamination process which took approximately 1 hour. The 
decontamination process is a four-step procedure using a corridor. To prevent the pesticide 
from entering the area drain, neoprene pads were placed over the drain. The wastewater was 
then pumped into 55-gal drums and given to the hospital for proper disposal. 

Hospital housekeeping staff dressed in scrubs, gloves, haimets and wearing air filters 
were responsible for cleaning the emergency rooms where the exposed had first been taken and 
for the articles in those rooms. All walls were washed as, well. The entire emergency room was ,II I”. I. 
shut down during the 2 hours it took to decontamiite the area. It’is unclear who made the _ 
decision to reopen the emergency room to patients. 

4.5.3 Findhgs 
:.9 ,, 

1. Procedures. for screening for contamination were not in place for unannounced incidents 
involving persons cont&nnated with a toxic chemical. - 

2. Hospital personnel had no training in identifying the symptoms of a hazardous chemical 
exposure. - . 

3. Lack of communicaticn between jurisdictions (New York Falls and Utica was a significant 
problem. Although people exposed came from New York Falls, the emergency room 
doctor had>?+ call the Utica fire chief to help identify the problem of his staff getting ill > *.,x .: ‘<*Sri, (’ * j * I - v.. .*.-“..~zv*i **-. ,CIitl\?,Y. ,/ 
from treating victims. 

4. Hospitals that receive patients from many jurisdictions should have information on all 
chemicals that could result in potential toxic exposure to better treat patients. 

5. The hospital did not have a separate containment area for potentially exposed patients. 
6. There were no separate decontamination facilities for men and women. Having the female 

plant ~workers’&ov&r inside m%parate facilities from the male -plant workers showering 
outside the hospital avoided the privacy issue associated with a single facility. 

7. Even though male workers did not feel it necessary to decontaminate, they did not refuse 
and decontaminated as recommended. 8. .us~Gi,h;;;;ii&-6hi st;ti”urki&~“&&k brotection.all~~Ged the &ea to b; cleane;i _ ” 

rapidly and the emergency room to be reopened within 2 hours of shut-down. 

.‘ ,. . . - ._. ._ - ” ,_ ,x __ . I ,... ,. 
4.6 CASE STUDY 6 MERCURY RELEASE AT.lNTERNATlCjNAL’ AIRPORT, 

POSTAL HUB , “.._ ,. ,. ̂  i‘.. -- j._; I” _. ..‘i,. ‘i i, 
1 ,,..‘ ,“I;s,... . ._r... ._ .,, I I ,,_” / L .a. I-; .i, j i . . ^ ..,^ .,*. j, “* _, 

Occurrence Date: 15 September 2000 
.‘. i ,_ I .( ,, (1 ‘,.s. _, .,_ _,.,.. +., “. 1 i 

Location: Indianapolis International Airport, Indianapolis, Indiana ” 

Source. j da ,*, . ” ,. ,_ .-_. a -, 1_ ,-, “~ ._/. I ._ . ...‘:-” .,. . ,* ,.( ,.%A . *p”. *s.. \. Leaking package +._A “.b.~/.. 1 ,.. ., ._ 
Material: Mercury spill 
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Impacts: 3 workers transported directly to hospital, 40 others 
taken to hospital by airport shuttle - 

Quantity Discharged: Unknown 

- 

4.6.1 Background 

This incident was investigated because airports have been identified as primary targets 
for terrorist chem/bio attacks. Employees at this postal hub at a large international airport 
routinely handle very large quantities of materials and how they react to a toxic substance in 
such an environment is largely unknown in the literature. The postal hub is operated by a. 
private firm, not the U.S. Postal Service. 

4.6.2 Incident Timeline, Response, and Consequences 

On an early Friday morning, a small amount of mercury about the size “found in a 
thermometer” was discovered on a conveyer belt in a sorting area of a large international 
airport postal hub. A supervisor was informed that an employee had picked up and handled 
some mercury. The supervisor decided the incident should be treated as a hazardous materials 
situation and the company called the airport fire department who in turn called the Wayne 
Township fire department. About lo:30 the fire department arrived on scene. The one 
employee who had been in contact with the mercury and two others who complained of 
breathing problems were sent to the hospital by ambulance. The fire department then proceeded 
to decontaminate approximately 40 others including anyone in the vicinity of the sorting area 
around the conveyor belt. Persons placed their clothes in one bag and personal articles in 
another bag, both of which they were allowed to carry with them into the hospital. One 
respondent observed several employees take cell phones from the bagged articles and use’the 
equipment while in the hospital. 

The Wayne County Emergency Department has a decontamination truck that was used 
- to decontaminate female employees inside the unit. Male employees were decontaminated by 

firefighters outside in the parking lot near the facility. Bothmen and women had warm water 
for showering. Once decontaminated, persons were reclothed in Tyvek jumpsuits and told to go 
to the waiting buses for transport to the hospital. 

About 11:30 a.m., representatives arrived from the County Health Department. Health 
officials reported conflicting statements by company personnel about the incident. Seeing the 
airport shuttle buses waiting to take the people to the hospital, they requested permission to 
check people for mercury contamination using a Jerome meter. They also checked another 
40-50 people in street clothes for possible contamination. No contamination was found on 
anyone, and the employees who had been decontaminated were taken to the hospital. At the 
hospital, people were interviewed, charted, and checked for vital signs. 

Urine and blood samples were collected and analyzed checked for mercury. After each 
person was evaluted, the patients were sent to the hospital auditorium for debriefmg and told 
what signs and symptoms to watch for. One respondent reported that several people not in the 
original group that had been decontaminated arrived the day after the incident to be evaluated 
for mercury exposure. 

- 

- 
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Once all the employees had been taken to the hospital, a reconnaissance team entered 
the building to check for contamination and a commercial cleanup team hired for cleanup 
started decontamination. At that time the county health department persomrel went to the 
hospital to check the clothing for contamination. One pair of shoes worn by the employee who 
had handled the mercury was found contaminated and disposed of. The health department then 
went back to the airport to check for contamination in employee’s cars. None was found. 

’ Informational factsheets on mercury were distributed^ to ‘all employees. 
Meanwhile a commercial company had been hired to provide air monitoring. Once 

everything checked out, the company requested the health department personnel to certify the 
building tias safe to begin Work hi agaiti~ ‘The “health department Went through with the- jerome 

r? 
. 

monitor and okayed the building for reentry. 
.e. L .-. .._.,.1,~.“.*, ii*r:rl:r . . .,a,.“> __. ^-.,_I ,.j. _>_ L-.x_ ..,,._,... . . . . . .e.,.. d ” _ _,._, *.._* ,.,. ,,. 

4.6.3 Findings 

,F! 
1. There were no criteria to ,distinguish people who were contaminated from those who were 

not. 
2. County health department equipment and personnel arrived an hour after the incident, well 

after decontamination efforts had started. 
3. Bagged articles taken with employees-to‘ hospital were not checked for contamination 

before being brought into the hospital. 

. . 

Occurrence .Date: ’ 13 Gctober 2000 
. _. 

r 
t , ’ -Location: S & R of Kentucky, Botiling Green, Kentucky 

F” 
i :. 

m 

Impacts: 40 workers decontaminated and taken to hospital 
A’, *..ys..; ‘,, ___- ‘,,. ..,‘,.,:r,.:L . . . . . Y. :. .,,.&: “,” . . .,.- I’.:. /~^“‘.1!.. .,‘,’ .a ^.i_ 1 ‘. ,...; 

Quantity Discharged: Fumes from unknown quantity of mixture 

4.7. ‘l Background 

m The spill at the chrome plating factory illustrates the problems emergency responders 
have in responding to events in which the chemical release is unknown and people are 
experiencing severe respiratory distress, such as would be evident in a nerve agent release. The 
incident emphasizes the need for companies to establish work rules and retrain employees when 
new products are being tested or produced. 



- 

- 

4.7.2 Incident Timeline, Response, and Consequences 

According to the CIRC report, the spill at the chrome plating plant occurred just before 
1l:OO a.m. However, the emergency service unit and the fire department received the 911 call 
at the same time (9:50 am) and immediately headed for the plant. The plant is located in an 
industrial park approximately 8 miles from the town. Upon arriving at the plant, the responders 
repoited seeing numerous people lying on the ground. Employees were upset and tried to reach 
responders. Unsure as to the contaminant, the responders corded off the area, telling patients 
by hand signals and verbal commands to keep in that area. 

A decontamination facility was set up and approximately 40 workers were hosed down. 
Clothing was replaced when necessary. Both men and women were concerned about the 
decontamination procedures but once the dangers with not being decontaminated were 
explained, all agreed to procedures. 

One respondent reported that the’ media with their cameras were also a detriment at the 
hospital decontamination site and that the emergency vehicles were placed to obscure media 
views when possible. One media representative from Nashville questioned the fire chief as to 
whether decontamination was really necessary under the circumstances. This bothered the fire 
chief. 

Employees were decontaminated in pools but one pool had a leak and another 
overflowed. The water ran down the hill to an area of pavement that had been trenched and 
covered with gravel. Later EPA checked and concluded that the gravel would help neutraliie 
the acid if it was there. It took approximately 2 hours to decontaminate all employees exposed. 
One respondent noted that there was only one decontamination line and they should have used 
two lines to speed up the process. 

After decontamination, employees were checked for vital signs. About seven people 
were sent to the hospital for further monitoring and chest x-rays. Later other employees not 
decontaminated reported to the emergency room. Knowing they had come from the plant, 
hospital staff ushered them out and decontaminated them before allowing them into the 
emergency room. 

The owner of the plant was required to retrain all workers in the use of equipment and 
the characteristics of the chemicals found on site. He was also required to submit Material 
Safety Data sheets (MSDSs) on all chemicals at the facility. An outcome has been the 
dedication of a three-room mini-shower unit by the hospital EMS team to the local firefighters 
for use by their HAZMAT team for decontamination. Issues on decontamination of people 
before entering an ambulance or the emergency room have been reviewed and, when 
necessary, revised. 

- 

- 

- 

- 

- 

- 

- 
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4.7.3 Findings 

1. The company was lax on updating MSDSs, slowing the identification of the chemicals 
involved in the release. 

2. Media presence was a problem that contributed to patients’ unease about decontamination 
procedures. - 

.;.-...a,,-. . * 
3. Emergency responders lack of knowledge about characteristics of chemicals involved 

slowed initiation of decontamination procedures. 
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h 4.8 GENERAL FINDINGS FROM CASE STUDIES 

,&, ir.. ..,The conclusio,ns reached from the case smdies .m this report support many of the 
findings presented int he literature review. 

P 1. 
; i 

Lack of resources at,,he. local level,delays identification of contaminant and decisions on 
I apijropriate’ res@Xrse proG&res. ‘Delays are exacerbated by the time required to elicit 

outside assistance and information about the contaminant. This issue is a problem in large 
F 
i. 

urban areas (such as Washington, D.C.) as well as smaller communities but is more 

b I problematic in smaller communities where first responders are frequently volunteers 
without extensive training for hazardous or unfamiliar substances. Lack of training on 

m how to detect hazardous materials may exacerbate this problem. 
L : 2. The HAZMAT model to decontaminate people as a precautionary measure needs to be 

reassessed. Using self-reporting as a decision measure to be included in decontamination 

E ._ 
efforts appears to lead to unnecessary decontamination. 

3. ,Criteria”:to assess the effectiveness of decontamination efforts in the field are lacking in .“_, -. .,. x 
health care facilities. As a result, unnecessa$ repetitive &contamination~often occurs at 

m 
i, 

p” 
t.; 

r 
E 

the health care facility. The unfamiliarity with decontamination procedures leads to 
confusion on who will be decontaminated and the reasons for the process. The 
conservative approach to decontaminate anyone who thought themselves at risk has led to 
unnecessary decontamination and waste of resources. _ /._ 

4. Unless warned, health care staff have difficulty recognizing patients that have been 
contaminated and are’ unprepared to-effectively’treat them. In one study this led to 
secondary contamination of-medical staff and facilities and temporary closure of the 
facility. This situation can become a complex problem when contaminated people self- 
evacuate to a medical facility and provide the staff with no information about the potential 
hazard. 

5. Lack of detection equipment or knowledge of potential contamination at the incident site 
places emergency responders at risk and delays the implementation of decontamination 
procedures. This is a problem when immediate action is needed to alleviate the effects of 
the contaminant. 

6. Routing of emergency calls to 911 does not necessarily evoke a HAZMAT response and 
places police officers who respond at risk. Most police officers are trained to handle 
crises and are not trained to deal with hazardous materials incidents, especially unfamiliar . . . 
substances. 

~. 
I 

7. There’ is no systematic method to determine when it is safe to reoccupy a structure. The 
decision to reoccupy buildings after decontamination is made on a case-by-case basis, and 
that ciecision is often left to the decision of ‘the vendor who performed the cleanup which 
is not verified by responsible public officials. 

8. In every case studied, the media reports were significantly different from information 
collected from respondents regarding the number of people affected. Information from 
the media is being used in at least one national database without concurrence of agencies 
or individuals involved in the actual event, such as firefighters, state or local emergency 
management agencies, or owners of btiildings or companies. 

9. No evidence was found from case studies to suggest that people refuse to reoccupy a 
building that has been decontaminated. No one refused to reoccupy the Commerce . “. 
Build@ during the 3 months when the vault was being decontaniinated. A guard had to 
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be stationed to keep people away from the area being decontaminated when security 
roping failed to deter people from moving through the area. 

10. First responders have difficulty identifying hazardous chemicals because companies are 
lax in reporting inventories of toxic chemicals to local emergency response agencies. 

11. There were no systematic methods to control wastewater disposal. 
12. There were no alternative methods (instead of water and soap) used for decontaminating - 

people. HAZMAT and medical teams rely instead on copious amounts of water for 
decontamination. Use of water will exacerbate the situation if a substance reactive to 
water is the contaminant. 

13. Medical staff find it difficult to wear the required cumbersome PPE to treat contaminated 
patients. 

14. Information (either verbal or written) about the potential reactions of people being - 

decontaminated helps people understand the possible psychological reactions they might 
have experienced and alleviates their distress. One hospital studied has a preprinted 
information sheet written by a staff psychiatrist to routinely give to patients that have 
undergone decontamination. 

- 

“I( 
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__ ,. . ,._’ / 5. CONCLUSIONS 

.‘.. .mwr/_..,.sl ..I ,.!. - .,:, ,,_ ‘,^*.Ij.*/li~ ^/ 3. ,j_, “>,i. : 1. ,. ,. 

5.1 GENERAL FINDINGS ’ 

p 
k i . The follow:mg are general findings based on a synthesis of the findings from both the case 
qll I studies and literature review. 

p 
2. 

r ; 5. * ‘ 

m 
i i 
1 i 6. 

m 7. 

b.. 

F 

those decontamination efforts. Thus, regulators are unable to identify the issues and address 
the deficiencies in decontamination procedures. 
Current methods of mass decontamination take too much time to be effective fort 
substances requiring immediate actions. Alternatives to the military model of, 
decontamination need to be established. 

decontamination efforts cannot be adequately supported with scientific certainty that no risk 
is involved in,reuse or reentry. The reliance on ultra-conservative standards is not a ” -.I’- .-- :.I-> &r,..;~,m _,‘ .,~. _ a <, *..,... (r*4a*-., dksii~~s;“~~&&“~~;tie problem. .,~ / , . _ ,_.* ‘__l. e*. _. ,... , ..‘.” d.._“& __,. I~- _- “_*j”.,. . .._ “... 

Multiple perspectives on roles and responsibilities complicate decision-making and prevent 
the immediate initiation of decontaminarion efforts. 
Long-term or follow-up monitoring of decontaminated buildings and/or people doesn’t 
occur in most instances. The Tolqo subway incident and the Binghamton State office 
building are exceptions. 
Local emergency’iesponse organizations do not have the detection or sensor technology to 
identify chemical or biological contamination. 
There is a reliance on private companies to perform building decontamination and to 
determine when it is safe for reentry. Since there are few standards for reentry, there is no 
guarantee that the structures have been.appropriately decontaminated and are safe for 
reoccupation, 

,- 

5.2 POLICY RECOMMENDATIONS 

- &s&d .on thk jxelim&ry research tidings from both the iit&iture review rind tlis C&k * 
studies, we off the followini recommendafio& 

1. Improve and’standardize protocols for decontaminating people in chemical and biological 
agent incidents 

2. Develop a standard‘approach for setting reentry ‘criteria for buildings exposed to chemical 
or biological agents and validate that approach through an independent scientific peer 
review process. 

s 3. Develop building surface and air reentry criteria for specific warfare agents. 

I.._ : : % 
,. ,- _ .‘. 

b-’ _,, ,I. ,. ,, _, ,.* _, :,:. “, 
: 
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4. Develop information protocols for communicating with the public about critical 
decontamination topics. These topics include: the need to be decontaminated, the 
importance of timely decontamination, the risk of reoccupying decontaminated structures, 
and other public concerns. 

5. Develop decontamination technical information resources for various chemical “hotlines” 
such as poison control centers, chemtrec, CDC’s medical hotlines, and other sources of 
emergency assistance. 

- 

- 

5.3 RESEARCH RECOMMENDATIONS 

Based on the work to date we have started to formulate several recommendations for 
research. These will be refined and expanded in the final report. 

- 

1. There is a need to quantify the risk of decontamination activities to emergency workers. - 
This should be done for different classes of materials including chem/bio agents and in both 
field and hospital settings. 

2. Currently the need for PPE and the level of PPE while performing decontamination 
activities are not well defined. OSHA regulations address this issue but a scientific basis has 
not been established. - 

3. To date, the feasibility of mass decontamination has not been established, Research is 
needed to establish the basis and resource requirements for decontaminating various - 
population sizes. 

4. No empirical research has been conducted on the social and psychological effects of SC< 
experiencing decontamination. Research should be conducted on several types of events 
including mixed male and female events and multiple decontamination events. 

5. Little follow up work has been conducted post decontamination. A program is needed to 
monitor or conduct surveillance of post decontamination residual contamination or health 
effects. - 

6. Periodic post audits of decontamination events should be done to further our understanding 
of problems and issues and to monitor improvements in practices. 

7. There is an underlying assumption that removal of clothes removes much of the 
contamination people are exposed to. Research is needed to verify this assumption. - 

- 
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6. FUTURE OUTLOOK 

In fiscal year 2001 we will update the databases, develop a selective annotated 
bibliography, conduct additional research on historical incidents, and conduct additional case 
studies to fill gaps in the current knowledge. We will also develop recommendations to improve 
decontamination procedures and protocols, develop recommendations for research to provide a 
stronger technical basis for decontamination planning, and prepare a final project report. 
Further research may include developing a working group to determine how to implement the 
recommendations suggested by the fmdings from the case studies and literature review. 
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