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Preface 
!
!
!

The BioRecovery Technician performs a unique service. Although there are many com- 
petent technician s, their numbers are far too few to fill the national need for their services. 
It is most important not only to increase their numbers but also to provide a standardized 
educational approach for them that will help establish a uniform standard of competency 
in this vital industry . 
!

With this in mind , this standard textbook was developed for use by both student and 
teacher.  The goal was to compile and write a text to provide a standard educational refer- 
ence for those engaged in this work, particularly for those just entering it.  In particular: 
(1) that it be comprehensive enough to meet the full requirement s of future training 
courses; (2) that it be clear enough to be under stood by those with limited previous train- 
ing; and (3) that it be sufficiently illustrated to provide not only basic factual information 
but in some degree to teach the skills involved. 
!

It was the consensus of the American BioRecovery Association and myself that this book 
be implemented as part of an educational system that parallels the arrangements of those 
already in existence for other areas of restoration.  It must embody the necessary subject 
material and must be taught by those with recognized teaching ability.  The instructors 
must also be professionally familiar with the information to be presented. 
!

I am deeply indebted to those who helped make this text possible and I extend my special 
gratitude to my wife, Cheryl , whose under standing has transcended the disruption of an 
orderly life. 
!

Kent A. Berg 
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Overview of BioRecovery 
!
!
!

Twenty years ago, no one thought much about getting blood on themselves. Aside from 
the repulsive nature of blood, the very thought of blood being the carrier of deadly and 
debilitating diseases was furthest from our mind s. 

!
Today, with HIV, Hepatitis s, Syphilis, AIDS, Tuberculosis, and other diseases, Federal and 
State agencies have issued regulations outlining the precautions needed to hand le blood and 
body fluids. 
!

BioRecovery Technicians provide regulator y-compliant on-site cleaning, decontamination, 
and restoration of property damaged by blood, body fluids, decomposition, projectiles, 
animal contamination, and other physical destruction associated with dead or injured 
victims.  Services range from removing bloodstains from a carpet to the clean up of large- 
scale multi-casualty scenes. 
!

By deciding to read this book, you have taken a large step toward a task that many say they 
could never do.  In fact, those in this profession often receive praise and respect for having 
the fortitude and compassion to help their fellow human beings in this unique manner. 
!

In order for you, the reader, to provide this service, you must first know the challenges. 
The information in this book is technical in nature, very much on par with a Hazardous 
Material s Technician.  Your primary goal i s to render a contaminated area safe from 
biohazards and from the psychological impact of the scene itself, through the use of 
specialized techniques and supplies. 
!

As a BioRecovery Technician, you will be among the ranks of a very special group of people 
who provide this unique and critically needed service.   This is an industry in its infancy, but  
one that is growing at a break-neck pace.   Those who are entering the world of biorecovery 
now will be the ones who help shape its future, and their own. 
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CHAPTER 1 INTRODUCTION 
TO MICROBIOLOGY 



  !

Introduction to Microbiology 
!
!
!
!

In an effort to have a more comprehensive working knowledge of the bio-hazardous 
environment, the BioRecovery Technician should have a basic understanding of 
microbes and their role in the disease process. This knowledge will help ensure that 
more effective cleaning and disinfection strategies can be developed and performed. 

!
MICROBES 
Micro means small.  Microbes literally means small organism.  These organisms are so 
small they can only be seen through a microscope. 

!
Scientific nomenclature assigns each organism two names.  The genus, the first name, 
is al ways capitalized, and the specific epithet (species), which follows, is not capital- 
ized.  The scientific names of organisms are always either underlined or italicized. 

!
Most microbes are not harmful and indeed play a vital role in maintaining our 
environment. Many are actually useful to us. The safe, useful ones are called non- 
pathogens because they do not produce disease.  Microbes that cause disease in humans 
are called pathogens or pathogenic organisms.  Infection occurs when these pathogens 
invade the body and cause disease. 

!
Although there are six types of microbes, only three types will be discussed in this 
book:  Bacteria, Viruses, and Fungi. 

!

!
BACTERIA 

!
Bacteria are microbe s that have very simple cellular structures and lack a nuclear 
membrane (a sac-like structure in a cell that contains the cell's genetic material).  In- 
stead, the genetic material (DNA) floats free in the cell. The normal method of replica- 
tion for bacteria is Binary Fission. In Binary Fission, bacterial cells simply increase their 
cell mass slightly, replicate their DNA (and several other components), and then each 
cell divides equally into two daughter cells. Bacteria are capable of extremely rapid cell 
replication, multiplying at geometric growth rates.  This makes them a dan- ger when 
they invade human or animal tissue.  Dividing every ten minutes, a single bacterial cell 
can produce a mass consisting of over a million cells in less than three hours. 

!
Bacteria Can Survive in Various Environments 

!
Many bacteria are capable of movement in their environment either by Flagella or glid- 
ing motility.  Flagella are long, flexible, spiral shaped structures that help to push the 
microbe through solution.   Some bacteria are saprophytic (feeding on non-living or- 
ganisms) and others are parasitic (feeding on living organisms).  In addition, they can 
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be aerobic or anaerobic (needing or not needing oxygen to survive). To ensure their sur-  
vival, a few bacteria species, such as Bacillus and Clostridium create resting structures 
(endospores) that resemble a hard protective shell, all owing the microbe to lie dormant for 
a period of time, even in the harshest of environments. 
In 1922, King Tut's tomb is discovered. Several of its discoverers die from mysterious 
causes, although the culprit later turns out to be the bacteria living on the mummy. 

!
!
!
BACTERIA NAMES AND SHAPES 
!

Bacteria come in three basic shapes, which includes spheres, rods, and spiral s. They grow 
in groups called colonies. If we look at a small part of a colony under a microscope, we see 
that bacteria typically are arranged in pairs, clusters or chains. 
!
Pairs are referred to as dipl o-  
Chains are referred to as strepto-  
Clusters are referre d to as staphylo- 
!

The Rod shape is called Bacillus. (Pleural is Bacill i)  
The rigid spira l shape is called Spirilli um. 
Flexi ble or undulating spiral shapes are called Spirochete. 
The Spherical shape is called Coccus. (Pleural is Cocci) 

!
!
!
!

Flagellum 

\ \ 
!
!
!
!
!
!
!
!

DNA Nucleus 

...------- 
Pilus 

!
!
!
!
!
!
!
!
!
!
!
!

Cytoplasm 

!
!
!

Cell Wall 
!
!
!

Cell  Membrane 

!
!
Drawing of "General Bacteria" (Not all bacteria contain the structures depicted). 

!
!
!
Flagellum: A protein filament that spins or whips producing locomotion.  
Pili : (or Fimbriae): Hairlike appendages that help cells adhere to surfaces.  
Ribosomes: Synthesize proteins in the cell 
Cell Wall : a semi-rigid structure giving the characteristic shape of the cell. 
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Cell Plasma Membrane:  a sem i permeable selective barrier that encloses the cytoplasm that 
allows certain molecules and ions pass through . 
Cytoplasm : Refers to everything inside the plasma membrane. 
DNA Nucleus: Geneti c material 

!
!
!
TYPES OF BACTERIA 
!

Most bacteria have a cell wall , and for those that do, there are two basic types of walls, 
"Gram-positive" and "Gram-negative". This nomenclature is the result of a technique de- 
veloped by Christian Gram, a Danish physician where he applied a stain to various bacteria. 
Bacteria that take up the stain and retain it are called "Gram-Positive".  Bacteria that don't 
retain the stain are called "Gram-Negative".  These bacteria contain toxins. Toxi ns are lit- 
erall y poisons. 
!

G RAM-NEGATIVE BACTERIA 
!
Gram-Nega tive bacteria contain Lipid A endotoxins, which remain in the cell or cellu lar 
components. When Gram-Negat i ve bacteria enter the human body and are attacked by the 
body 's defen ses, the cell disintegrates in the b l oodstream, releasing the endotoxin. 
!
Examples of Gram-Negative bacteria: 
Pseudomonas - can i nfect urinary tracts, burn s, and wounds. They are resistant to antibiot- 
ics. 
Legionella - the species that cau se the respiratory disease legionellosis. 
Escherichia coli - E. coli is one of the most common inhabitants of the human intestinal 
tract. Tox ins produced by E. coli can cause a very serious food borne disease. 
Salmonella- Almost all members of the genus Salmonella  are pathogenic.    Typho i d fever  i s 
caused  by Salmonella  typhi; most  cause a J ess serious gastrointestinal  disease called  salmo- 
nellosis. 
Haemophilus innfluenzae is a common cause of m eningiti s. 

!
!
!

GRAM-PO SITIVE BACTERIA 
!

Gram-positive bacteria contain exotoxins that may be released at the time of cell death or 
destruction of the cel l wal l. These exotoxins can be aerosol ized . When inhaled by human s, 
these exotoxins induce respiratory inflammat i on and ai rway restrict i on, and enhance the po- 
tential for the allergic and infectious disease responses, even in very low concentrations. 
Exam ples  of  Gram-Positive   bacteria  are: 
Bacillus - These rod-shaped bacteria are distinguished by possession of endospores. Bacil - 
lus anthracis is the cause of antlu·ax in humans and animals. 
Streptococcus -Streptococcus pyogenes cau ses scarlet fever, pharyngitis (sore throat), and 
rheumatic fever. Streptococcus pneumoniae i s the most common cause of human pneumo- 
nia. 
Mycobacterium tuberculosis is the cause of tuberculosis. 
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VIRUSES 
!

!
A virus is the smallest microbe. So small in fact, it can only be visualized with the help of 
electron microscopes. Viruses are classified by: 

• The type of nucleic acid core (DNA or RNA) 
• Their clinical properties (tissue they infect and other factors) 

Viruses are not cellular. They are mostly made up of a protein shell protecting a single 
strand of DNA or RNA. There may also be a covering of fat-like material over the cap- sule, 
called a lipid envelope (making the virus more infectious). Viru ses lack most of the 
internal structure and machinery which characterizes 'life', including the bi osynthetic ma- 
chinery th at is necessary for reproduction. In order for a v irus to repli cate it must infect a 
suitabl e host cell. A virus slips through a cell 's defense and inserts its own blueprint for 
replicating itsel f. The cell is tricked into constructing duplicates of the virus. The newl y 
created viruses escape from the cell and then float about dormant until one happens to come 
into contact with a new host cell. 
!
Viru ses exist in two distinct states. When not in contact with a host cell, the virus remains 
entirely dormant.  Durin g this time there are no internal biological acti vities occurring 
within the virus, and in essence the v irus is no more than a static organic particl e. In this 
simple, cl early non-li ving state, fully developed virus particl es are referred to as 'virion s'. 
Virions can remain in this dormant state for extended periods of time, waiting patiently to 
com e into contact with the appropriate host.  When thi s occurs, it becomes active and is then 
referred to as a virus. It now displays properties typified by living organism s, such as 
reacting to its environm ent and directing its efforts toward self-repli cation. Viruses cause  a 
number of diseases, but what is not commonly known is that some viruses (called onco- 
genic viruses) cause cancer. 

!
!

Example: Virus forms hole in  host  cell wa ll 
using lysozyme and d r ives its hollow tail throu 
gh to injec t DNA 

!
!
Major Viral Families That Infect Human 
s: 

!
!

Virus / 

!

Adenoviridae (Adenovirus) Causes the 
common cold. Arenaviridae (Lassa fever virus) Bunyaviridae (Hantavirus) 

Hepatitis A and C-G Hepadnaviridae (Hepatitis B) 
Herpesviridae  Herpes simplex 1-8, chickenpox, Epstein-Barr and Cytomegalovirus 
Reoviridae (Rotavirus) 
Retroviridae (Human Immun odeficiency Viru s HIV) 
Rhabdoviridae (Rabies) Togaviridae (Rubella) 
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FUNGI 
!

!
Yeasts are unicellular nonfilamentou s fungi. Molds are multicellular fungi and form myce- 
lia of long filaments (hyphae). Both reproduce by spores. 

!
A fungal infectioun is a mycosis. Yeasts and molds are commonly associated with infection 
in human s and are known as opportunist ic para sites. (A parasite is an organism that lives in 
or on another organism without benefiting the host organism.)  Under normal condit i ons, 
the organisms are harml ess. However, when the human immune system is impaired and 
unable to protect the body , these organisms can invade the body and cause severe infec- tions. 
Fungi are not only potentiall y allergenic (causing allergic reactions) and toxigenic (producing 
toxic chemical s), but some strains may cause an infectiou s and potentially fatal pulmonary 
disease. Mycotoxins from a variety of mold s present a serious health threat when ingested or 
inhaled. These mycotoxins are present in the cell wall of the organism and can be relea sed 
and still be potent even after the death of the fungus. 

!
!
!
!
!

Fungi that are hazardous to humans include : Histoplasrna capsulaturn 
(Histoplasmosis) Cryptococcus neoformans 
A spergillus.fumigatus 
Aspergillus jlavus Aspergillus parasiticus Aspergillus versicolor Penicillium 
expansum Pennicilliurn chrysogenum Stachybo trys chartarurn Trichoderma 

!
!
!
!
!
!
!
!
!
!
!
!
(atra) 
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DESCENDING ORDER OF RESISTANCE TO 
GERMICIDAL  CHEMICALS 

(Martin S. Favero) 
!
!
!
!
!
!

BACTERIAL  SPORES 
Bacillus subtilis 

I 
MYCOBACTERIA 

Mycobacterium tuberculosid  var. bovis 

I 
!

NONLIPID OR SMALL VIRUSES 
Polio virus 

I 
FUNGI 

Trichophyton spp. 

I 
VEGETATIVE BACTERIA 

Pseudomonas aeruginosa 

I 
LIPID OR MEDIUM-SIZED VIRUSES 

Herpes simplex virus Hepatitis B virus 
Human immunodeficiency virus 
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CHAPTER2 DISEASE AND 
DEFENSE 



  !

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

WARNING: 
Before you consider a career as a biorecovery technician, you should 
receive a medical evaluation to determine your current health status. A 
medical history and physical exam should be performed with attention 
to cancer, steroid therapy, immunodeficiencies, pulmonary disease, 
diabetes mellitus, and other immunocompromising conditions. 
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DISEASE AND DEFENSE 
!
!
!
!

With all of the pathogen s in the environment , why don 't more peop.l e get sick? The an- 
swer is that the human bod y has a number of defenses against disease. The body's first 
line of defense includes skin , mucou s membranes in the nose and throat, tears, the tiny 
hair s in the nose, bleeding , urination , and sweating. These protectors either block harm fu l 
microbes from entering the bod y, or wash them away. 
!
Tf pathogenic microbes get beyond  the first l ine of defense, human  blood has a second line 
of defense known  as the immune system.   lf pathogenic  microbe s enter the bloodstream , 
they will be attacked by cel ls called macrophages  (also known as white blood  cells). 
Th ese cells will attack and dissolve any foreign microbes. 
!

Our bod i es also produce antibodies that go after specific diseases. For example, if yo u 
have already had chicken pox, then your bod y's chicken pox antibodies will have been 
activated to prevent further infection.  If you have received a vaccine for a particular dis- 
ease, it helps your body create antibodies for that disease. 

!
!
!
Development of Disease 
The development of disease follows a certai n sequence of steps. The incubation period is 
the time between actual infection and the first appearance of signs or symptoms. The 
prodomal period follows the incubation period in some diseases and is characterized by 
mild symptoms of the disease.  During the period of illness, the overt symptoms of the 
disease are apparent.  During the period of decline, the signs and symptoms subside.  The 
patient regain s his or her pre-di seased state during the period of convalescence . 

!
!
!
!
Disease Transmission 
!
In order for microbes to be passed from one host to another, there mu st be a chain of op- 
portunity.  This chain is mad e up of 4 links. 

!
!
1. There must be a disease present in the host carrier. 

!

2.  There must be a method of transference from the host carrier. 
!
3. There must be a portal for the disease to enter the new host. 

!
4. There must be a way for the disease to enter the portal. 
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BLOODBORNE DISEASE 
!

!
Although blood can carry a number of diseases, there are only a handful that are 
common enough to cause concern among biorecovery technicians.  Exposures 
typically occur through indirect contact, i.e., cuts or puncture wounds from glass, 
nails, or other sharp objects that were contaminated with an infected persons blood 
(or other potentially infectious material); or through splash-contact with the eyes, 
nose, mouth, or other broken skin such as abrasions or dermatitis.  Contaminated 
blood on intact healthy skin should be immediately washed off, but generally does 
not constitute an exposure or cause for concern. 
!

Important factors that may reduce the overall ri sk for an occupational exposure include the 
use of personal protecti ve equipment, and the care taken by biorecov cry technician s 
themselves. 
!

Body fluids that can harbor bloodborne pathogen s include: 
• Semen 
• Vaginal secretions 
• Synovial fluid  (fluid that surround s joints) 
• Pleural Fluid  (fluid that surround s the lungs) 
• Cerebrospinal fluid  (fluid that surround s the brain and spinal cord) 
• Peritoneal fluid  (fluid that surround s the abdominal organs) 
• Amniotic fluid  (fluid that surrounds a baby in the womb) 
• Saliva  (spit) 
• Any body fluid that is visibly contaminated with blood. 

!
HEPATITIS: 
Hepatitis i s an infection of the liver by a virus that initially causes inflammation of the 
liver and often progresses to extremely serious and sometimes deadly conditions such as 
cirrhosis.  There are many types of Hepatiti s. Typical symptoms of Hepatiti s includ e the 
flu-like symptoms of fatigue, stomach pain , loss of appet i te, nausea, and jaundice.  Jaun- 
dice i s probably the most recognizable symptom ; turning the skin, eyes, urine and even 
fingernails a dark yellow color. The following types of Hepatiti s are of greatest concern in 
biorecovery. 

!
!
!

Hepatitis B Virus (HBV) 
Also referred to as "Serum Hepatitis".  Hepatiti s B has been around  the l ongest.  It i s the 
most prevalent form of Hepatiti s. It infects over 300,000 peopl e annually, and has over 
one million "carriers" in th e U.S.  It i s caused by the Hepatitis B Virus, which attacks and 
replicates in liver cells. HBV is a bloodborne disease that is highly concentr ated in the 
blood and serous fluids. HBV is transmitted by exposure to the blood or body fluids of an 
infected per son through breaks in the skin and mucosal tissue.  In the general public, it i s 
most frequently transmitted through sexual contact, sharing of needles, cuts by contarni 



  !

-nated items, and from mothers to babies before or during birth.  The chances of becoming 
infected with HBV from a single contaminated cut or puncture are 6% to 30% depending 
on the amount of virus present in the source individual.  The incubation period ranges from 
45 to 160 days.  Chronic HBV often progresses to cirrhosis of the liver, with a fatality rate 
of 1.4%.   Technicians who have received Hepatitis B vaccine and have developed 
immunity to the virus are at virtually no risk for infection.  For those who have not 
received the vaccine, the drug Immune Globulin can be administered and has shown  to be 
effective if given immediatel y after exposure. The Hepatiti s vaccine series is also effective 
if given immediately after exposure.  Technic i ans should be immunized, and not 
rely on after-exposure treatment , because some exposures can go unrecognjzed, taking 
one to nine months before symptoms appear. 
WARNING: Although the Centers for Disease Control (CDC), officially states that HBV 
can survive for at least one week in dried blood on environmental surfaces, they do have 
documented cases where HBV has survived for over a month. 
!

Hepatitis C Virus (HCV) 
Also known as "Parenterall y-transmitted No n-A, Non-B Hepatiti s".  Routes of transmis- 
sion are similar to those of HBV .  Fifty percent of these patient s later develop chronic 
hepatiti s.  Based on limited studies, the risk for infection after a puncture wound or cut 
exposure to BCV -infected blood is approximately  1.8%. The risk following a blood 
splash is unknown, but is believed to be very small, however, HCV infection from such an 
exposure has been reported.  The incubation period is from 15 to 64 days. Treatment i s 
now available for persons identified with HCV infection.  This new treatment is called 
Rebuton , and combines two antiviral drugs, ribavirin and interferon.  Only about 45% of 
persons treated resolve their infection.  This rate i s low becau se the response to treatment 
depend s on the genotype of the virus.  There are six genotype s and at least 90 subtypes of 
the virus. Genotype 1 is the most common and the least responsive to treatment. 
!
Human Immunodeficiency Virus (HIV), and Acquired Immune 
Deficiency Syndrome (AIDS) 
AIDS is caused by the HIV virus.  HIV is spreading rapidly and it is estimated that HIV 
currently infects over five million people in the U.S. alone.  AIDS in thi s country is the 
leading cause of death in men ages 25 through 44.  AIDS is a bloodborne disease in which 
HIV enters the body, damages the immune system, and allows opportuni stic infectious 
agents to invade the body and cause disease.  The BioRecovery Technician's most likely 
route of infection is through infected blood that is splash ed onto mucous membranes or 
through a break in the skin (open wound, sore, cut, or puncture) . HIV infects human T 
cells, which are type of white blood cell that "turns on" immune response.  Once inside a T 
cell, HIV manufacture s viral DNA.  The viral DNA actually becomes part of the cell's 
DNA , or genetic make-up.  Th is means that each time the T cell divides, the viral DNA is 
also replicated.  The viral DNA can be inactive for a period of months or years before it is 
activated .  At some point in time, unidentified factors cause the viral DNA to burst from 
the T cell, destroying the T cell in the process.  As a result, the immune system breaks 
down and diseases such as Pneumonia and Tuberculosis infect the host, and since the host 
has no resistance, the secondary d i sease become s fatal. 
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Research studies suggest the average time from infection with HIV to the development of 
AIDS is eight to eleven years . However, some HIV patient s die without ever being diag- 
nosed as having AIDS.  In additi on to "flu-like" symptom s, other symptoms include unex- 
plain ed, persistent fatigue; unexplained  fever; night sweats; chills; sudden and unexplained 
weight loss of more than ten pound s; diarrhea that continues for several weeks; a persistent 
dry cough ; purple or pink spots or bumps on or und er the skin, inside the mouth or nose, or 
around the eyes.  These spots are generally harder than the skin around them.  Such spots 
are referred to as Kaposi 's Sarcoma.  White spots around or in the mouth caused by a fungal 
infection is known as Thrush.  This infecti on may last for weeks. 
!
The average risk of HIV infection after a puncture wound or cut exposure to HIV-infected 
blood is 0.3% (i.e. three-tenths of one percent , or about 1 in 300). Stated another way, 
99.7% of puncture wound/cut exposures do not lead to infection . 
!

The risk after exposure of the eye, nose, or mouth to HJ V-infected blood i s estimated to be, 
on average, 0.1% ( 1in1,000). 
!

The risk after exposure of the skin to HIV-infected blood is estimated to be less than 0. 1%. 
A small amount of blood on intact skin probably poses no ri sk at all. There have been n o 
documented cases of HIV transmission due to an exposure involving a small amount of 
blood on intact skin (a few drops of blood on skin for a short period of time).  The risk may 
be hi gher if the skin is damaged (for example, by a recent cut) or if the contact involves a 
large area of skin or is prolonged (for example, being covered in bl ood for hours). 
!

Currently there is no vaccine for HIV , and no known cure. However, results from a small 
number of studies su ggest that the u se of Zidovudine after certain occupational exposures 
may reduce the chance of HIV transmission. 
Post-exposure treatment is not recommended for all occupational exposu res to HIV because 
most exposures do not lead to HIV infection and because the drugs used to prevent infection 
may have serious side effects.  Taking these drugs for exposures that pose a lower ri sk for 
infection may not be worth the risk of the side effects. You should discuss the ri sks and 
side effects with a health-care pro vider before starting post-exposure treatment for HIV . 

!
!
!
OTHER DISEASES OF CONCERN : 
!
Hepatitis A Virus (HA\l): Formerly called "Infectiou s Hepatitis". It is primarily transmit- 
ted by both direct and indirect contact with th e feces of an infected person. (Indirect trans- 
mission means from a contaminated item.) 
The incubation period of HA V i s 15 to 50 days, wi th the average being 28 days.  The fatal- 
ity rate is about 0.6%.  There is a vaccine available. 
!
Tuberculosis 
M. tuberculo sis is an infectious inflammatory disease that commonly attacks the lungs.  It is 
transmitted by inhaling the aerosolized airborne droplets from a person who coughed or 
sneezed.  The infectious droplets can be carried on air currents or through HVC ducts. 
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Once landing on a surface , they can be re-aerosolized by air currents.  Fortunately the dis- 
ease does not live long once it i s exposed to light and air.  Symptoms includ e fever with 
heavy night sweats, unexplain ed weight loss, swollen l ymph glands, a cough that may be 
productive or nonproducti ve, weakness , and coughing up bl ood . There is a difference be- 
tween TB infection and TB disease.  TB infection mean the per son has the tuberculo sis 
bacteria in their body, and therefore will result in a positive skin test.  This person, however, 
is NOT contagious.  A small percentage of those who have been infected (Less th at 10%) 
w ill actually develop the disease and become contagious. 
!

Creutzfeldt-Jakob disease 
Creutzfeldt-Jakob disease (CJD) is a rare, fatal brain disorder.  Its cause has been attributed 
to the transmission of the disease from the same species as well as other species of animals. 
The most promin ent cases are attributed to eating tainted meat from cows (Mad Cow Di s- 
ease, al so known as bovine spongiform encephalopathy).  The method of transference may 
i nvolve all potential methods; puncture , open skin, eye splash, ingestion, of blood or bod y 
fluid-contamin ated items.  Th ere is no effective treatment for CJD, and the disease usually 
l eads to death within a year of onset.  In the early stages of CJD, victi ms may sh ow signs of 
mental confusion, poor memory, poor muscle coordination, and mood changes that ult i- 
mately lead to coma and death .. 

!
!
!
Bacterial Meningitis 
Meningitis is an inflammation of the membranes lining the central nervous system and 
brain. Bacteri al meni n gitis i s caused by bacteri a, v iruses, and fungi that are transmitted 
through airborn e or direct contact with contaminated respiratory secretions . However, the 
disease can also be caused by contamin ated cerebrospinal fluid leaks often caused by trauma 
(gunshot to head, etc.). Symptoms include; fever, lethargy, nausea, vomiti ng, head - ache, stiff 
neck, photophobia (sensitivity to light), rapid heartbeat, rash on the lower trunk, low blood 
pressure, and about 25% of cases develop sei zures. 

!
!
!
!
!
!
!
!
!
!

Bacteria l Meningitis 
!

Tuberculosis 
!
!
!
!

Hepatitis 
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WARNING: 
The  death  of  the source individual does not result in the instan- 
taneous inactivation of HIV or HBV that may be present in the 
indi- vidual 's  blood  and body fluid. HTV has been found active 
in postmortem bodies 18 hours after death. 
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ORIENTATION TO THE OSHA 
BLOODBORNEPATHOGENS 

REGULATIONS 
!
!

In this chapter, a copy of the OSHA regulation 29CFRI 910.1030 is provided for reference. 
It is important that every biorecovery technician be fami liar with the regulation , and the 
responsibi lity an employer has to his/her employees under the law. 

!
Part of the requirement s of the regu lation include the creation of an Exposure Control Plan 
by the empl oyer.  This pl an spell s out in detail how the employer intends to reduce blood- 
borne pathog en exposure, and should an exposure occur, how the employer intends to han- 
dle it. By law, the employer must make copies avail able to the employees both in the office 
and in each company cleaning veh icle. 
!

Plans may vary from company to company, but each should at the very 
minimum include the following: 

!
1. provide , free of charge to the employee, equipment and supplie s n ecessary to assist in the 

abatement of known or potential hazard s found in the workplace from bloodborne pathog 
ens. 

!
2. provide a training program that is OSHA compliant. 

!

!
3. provid e, free of charge, medical treatment, post-exposure follow-up and the necessary 

counseling to employees who have received an occupationa l exposure to bloodborne 
pathogens and/or other diseases. 

!
4. maintain training and medical record s for each employee. 
!

5. ensure the confidentiality of empl oyees' medical records. 
!

It is YOUR responsibility as an EMPLOYEE to: 
!

!
1. be informed regarding new information on bloodbome diseases in medical literature . 

!
!
2. use persona l protective equipment as outlined in your employer 's "exposure 

control plan" to reduce the spread of diseases. 
!

!
3. use 'Universal Precautions' to prevent the spread of diseases.  (Universal 

Precautions is a concept utilizing body substance isolation and barrier pro- 
tection as a form of protection for workers from bloodbome pathogens and 
diseases, which may be encountered during contact with blood and body 
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fluids.) 
!
4. report any and all exposures and/or injuries as soon as possible. 
!

5. attend mandatory training on bloodborne pathogen s offered by the employer (annually). 
!

6. protect and maintain victim and employee medical information confidentiality. 
!

7. maintain per sonal protecti ve equipment suppli es needed in the workplace and report 
damaged or mi ssing equipment as soon as possible to your employer. 

!
!
!

Employees MUST read and und erstand all aspects of the employer's Exposure Control Plan , 
and they mu st sign a document attesting to that fact. 

!

!
!
!
!
!
!
!
!
!
!
!
!
!

The following pages in this chapter represent the latest published 
version of the Code of Federal Regulations, 29CFR1910.1030. This 
regulation is enforced by the United States Department of Labor-
Occupational Safety and Health Administration. Willful violations 
of this regulation can result in fines typically ranging from $7,000 to 
$70,000. It is written for your protection as an employee, and for the 
safety of the public. It is the industry bible that instructs you and 
protects you. Know it well. 



  !

1910.1030(a) 
Scope and Application. This section applies to all occupational exposure to blood or other 
potentially infectious material s as defined by paragraph (b) of thi s section. 
1910.1030(b) 
Definition s. For purposes of this section , the following shall apply: 
Assistant Secretary means the Assistant Secretary of Labor for Occupational Safety and 
Health, or designated representative . 
Blood mean s human blood , human blood components, and products made from human 
blood. 
Bloodborne Pathogens mean s pathogenic microorgani sms that are present in human blood 
and can cause disease in human s. These pathog ens include, but are not limited to, hepatitis B 
virus (HBV) and human immunodeficienc y virus (HIV). 
Clinical Laboratory means a workplace where diagnostic or other screening procedures are 
performed on blood or other potenti ally infectious material s. 
Contaminated means the presence or the reasonably anticipated presence of blood or other 
potentially infectious materials on an item or surface. 
Contaminated Laundry mean s laundry which has been soiled with blood or other potentially 
infectiou s material s or may contain sharps. 
Contaminated Sharps means any contaminated object that can penetrate the skin including, 
but not limited to, needles, scalpels, broken glass, broken capillary tubes, and exposed end s 
of dental wires. 
Decontamination mean s the use of physical or chemical means to remove, inactivate, or de- 
stroy bloodborne pathogens on a surface or item to the point where they are no longer capa- bl 
e of transmittin g infectious particl es and the surface or item i s rendered safe for handlin g, use, 
or  disposal. 
Director mean s the Director of the Nationa l Institute for Occupational Safety and Health, 
U.S. Departm en t of Health and Human Services, or desi gnated representative. Engineering 
Controls mean s controls (e.g., sharps disposal containers, self-sheathing nee- dles, safer 
medical devices, such as sharps with engineered sharps injury protect i on s and 
needleles s systems) that isolate or remove the bloodborne pathogen s h azard from the work- 
place. 
Exposure Incident means a specific eye, mouth , other mucous membrane, non-in tact skin, or 
parenteral contact with blood or other potentially infectious materials that results from the 
performance of an employee's duties. 
!

Handwashing Facilities mean s a faci lity providing an adequate supply of running potabl e 
water, soap and single use towel s or hot air drying machine s. 
Li censed Healthcare Professional is a person whose legally permitted scope of practice al- 
lows him or her to independ ently perform the activities required by paragraph (f) Hepatitis 
B Vaccination and Post-exposure Evaluation and Foll ow-up. 
HBV means hepatitis B virus. 
IIIV means human immun odeficiency virus. 
Needleless system s mean s a device that does not use needles for: 
(1) The collection of bodily fluids or withdrawal of body fluid s after initial venous or arte- 
rial access i s established; (2) The administrat ion of medicat ion or fluids; or (3) Any other 
procedure  invo l ving the potential  for occupational  exposure to bloodbome pathogens  due to 

Comment [23]: Beginning of 
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percutaneous injuries from contaminated sharps. 
Occupational Exposure means reasonably anticipated skin, eye, mucous membrane, or 
parenteral contact with blood or other potentially infectious materials that may result from 
the performance of an employee's duties. 
Other Potentially Infectious Materials means (1) The following human body fluids: se- 
men, vaginal secretions, cerebrospinal fluid, synovial fluid, pleural fluid, pericardia] fluid, 
peritoneal fluid, amniotic fluid, saliva in dental procedures, any body fluid that is visibly 
contaminated w ith blood, and all body fluids in situations where it i s difficult or impossi- 
ble to differentiate between body fluids; (2) Any unfixed tissue or organ (other than intact 
skin) from a human (living or dead); and (3) HIV-containing cell or tissue cultures, organ 
cultures, and HIV- or HBV-containing culture medium or other solutions; and blood , or- 
gans, or other tissues from experimenta l animals infected with HIV or HBV. 
Pa renteral means piercing mucou s membrane s or the skin barrier throu gh such events as 
needlesticks, human bi tes, cuts, and abrasions. 
Personal Protective Equipment is specialized clothing or equipm ent worn by an employee 
for protection against a hazard. General work clothes (e.g., uniform s, pants, shirt s or 
blouses) not intended to function as protection against a hazard are not considered to be 
personal protective equipment. 
Production Facility mean s a faci lity engaged in industria l-scale, large-volume or high con- 
centration production of HIV or HBV. 
Regulated  Waste mean s liquid or semi-liquid  blood  or other potentiall y infectiou s materi- 
al s; contam inated  i tems that wou ld relea se blood or other potentiall y infectiou s material s 
in a liquid or semi-liquid state if compressed; items that are caked with dried blood or other 
potentially  infectiou s materials and are capable of releasing these  material s during handling 
; contaminated  sharps; and pathological  and microbiolo gical  wastes  containing blood  or 
other potentially  infectious material s. 
Research Laborato ry means a laboratory producing or u sing research-laboratory-scale 
amount s of HIV or HBV. Research laboratories may produce high concentrations of HIV 
or HBV but not in the volume found in production facilities. 
Sharps with engineered sharps injury protections means a non-needle sharp or a needle 
device used for w ithdrawing body fluids, accessing a vein or artery, or administering 
medication s or other fluids, with a built-in safety feature or mechanism that effectively 
reduces the ri sk of an exposure incident. 
Source Individual means any individual , living or dead , whose blood or other potentially 
infectious materials may be a source of occupational exposure to the employee. Examp les 
include, but are not limited to, hospital and clinic patients; clients in institutions for the 
developmentall y disabled ; trauma victims; clients of drug and alcohol treatment facilit i es; 
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resid ents of hospices and nur sing homes; human remain s; and individual s who donate or sell 
blood or blood component s. 
Sterilize means the use of a physical or chemical procedure to destroy all mjcrobial life in- 
cluding highl y resi stant bacterial endospores. 
U niversal Precaution s i s an approach to infection control. According to the concept of Uni - 
versal Precaution s, all human blood and certain human body fluid s are treated as if known to 
be infectious for HIV , HBV , and other bloodborn e pathogens. 
Work Practice Control s mean s control s that reduce the likelihood of exposure by altering the 
manner in which a task is performed (e.g., prohibitin g recapping of needles by a two-handed 
technique). 1910.1030(c) 
Exposure Control -- 
1910.1030(c)(l) 
Exposure Control Plan. 
1910.1030(c)(l)(i) 
Each employer having an employee(s) with occupational exposure as defined by paragraph 
(b) of this section sh all establish a written Exposure Control Plan designed to eliminate or 
minimize employee exposure. 
1910.1030(c)(l)(ii) 
The Exposure Contro l  Plan  shall contain at least the following elements: 
1910.1030(c)(l)(ii)(A) 
The exposure determination required by paragraph (c)(2), 
..1910.1030(c)( 1)(ii)(B) 
1910.1030(c)(l)(ii)(B) 
The schedule and method of i mplementation for paragraphs (d) Methods of Compl iance, (e) 
HIV and HBV Research Laboratories and Producti on Facilities, (f) Hepatiti s B Vaccination 
and Post-Exposure Evaluation and Follow-up, (g) Conununication of Hazards to Employees, 
and (h) Recordkeeping , of thi s standard , and 
1910.1030(c)(l)(ii)(C) 
The procedur e for the evaluation of circumstances surrounding exposure incidents as re- 
quired by paragraph (f)(3)(i) of tills standard. 
1910.1030(c)(l)(iii) 
Each employ er shall ensure that a copy of the Exposure Control Plan is accessible to employ- 
ees in accordance with 29 CFR 1910.1020(e). 
1910.1030(c)(l)(iv) 
The Exposure Control Plan shall be reviewed and upd ated at least annuall y and whenever 
necessary to reflect new or modifi ed tasks and procedures which affect occupational expo- 
sure and to re.fleet new or rev i sed employee positions with occupational exposure . The re- 
view and update of such plan s shall also: 
1910.1030(c)(l)(iv)(A) 
Refl ect changes in technology that eliminate or reduce exposure to bloodb orne pathogens; 
and 
1910.1030(c)(l)(iv)(B) 
Document annuall y consideration and implementation of appropri ate commercially avai lable 
and effec6ve safer medical devices designed to eliminate or minimi ze occupationa l exposure. 
1910.1030(c)(l)(v) 
An employer, who is required to establish an Exposure Contro l Plan shall solicit input from 
non-managerial employees respon sibl e for direct patient care who are potenti ally exposed to 
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injuries from contaminated sharps in the identification, evaluation, and selection of effective 
engineering and work practice controls and shall document the solicitation in the Exposure 
Control Plan. 
1910.1030(c)(2) 
Exposure Determination. 
1910.1030(c)(2)(i) 
Each employer who has an empl oyee(s) with occupational exposure as defined by para- 
graph (b) of this section shall prepare an exposure determination . This exposure determina- 
tion shall conta in the following: 
1910.1030(c)(2)(i)(A) 
A list of all jo b classification s in which all employees in those job classifications have occu- 
pational exposure; 
..1910.1030(c)(2)(i)(B) 
1910.1030(c)(2)(i)(B) 
A list of job classification s in which some employees have occupational exposure, and 
1910.1030(c)(2)(i)(C) 
A li st of all tasks and procedures or groups of closely related task and procedure s in which 
occupational exposure occurs and that are performed by employees in job classification s 
listed in accordance with the provisions of paragraph (c)(2)(i)(B) of this standard. 
1910.1030(c)(2)(ii) 
This exposure determination shall be made without regard to the use of personal protective 
equipment. 
1910.1030(d) 
Methods of Compliance -- 
1910.1030(d)(l) 
General. Uni versal precautions shall be observed to prevent contact with blood or other po- 
tentia lly infectious material s. Under circumstances in which differentiation between body 
fluid types i s difficu lt or impossible, all body fluids shall be considered potentia lly infec- 
tious materials. 
1910.1030(d)(2) 
Eng ineering and Work Practice Controls. 
1910.1030(d)(2)(i) 
Engineering and work practice control s shall be used to eliminate or minimize employee 
exposure. Where occupation al exposure remains after institution of these controls, personal 
protective equipment shall also be used. 
..J 910. 1030(d)(2)(ii) 
1910.1030(d)(2)(ii) 
Engineering controls shall be examined and maintained or replaced on a regular schedule to 
ensure their effecti veness. 
1910.1030(d)(2)(iii) 
Employers shall prov ide handwashing faci lities which are readily accessible to employees. 
1910.1030(d)(2)(iv) 
When pro vision of handwashing facilities is not feasible, the employer shall prov ide either 
an appropriate antiseptic hand clean ser in conjunction with clean cloth/paper towe l s or anti- 
septic towe l ettes. When anti septic hand cleansers or towel ettes are used, hand s shall be 
washed with soap and running water as soon as feasible. 
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1910.1030(d)(2)(v) 
Employers shall ensure that employees wash their hand s immediately or as soon as feasible 
after remova l  of gloves or other personal  protective  equipment. 
1910.1030(d)(2)(vi) 
Employers shall ensure that employees wash hand s and any other skin with soap and water, or 
flush mucou s membranes with water immediately or as soon as feasible following contact of 
such body areas with blood or other potentiall y infectiou s material s. 
1910.1030(d)(2)(vii) 
Contaminated needles and other contaminated sharps shall not be bent, recapped, or removed 
except as noted in paragraph s (d)(2)(vii)(A) and (d)(2)(vii)(B) bel ow. Shearing or breaking of 
contam inated needles is prohibited . 
..1910.1030(d)(2)(v ii)(A) 
1910.1030(d)(2)(vii)(A) 
Contaminated need les and other contaminated sharps shall not be bent, recapped or removed 
unless the employer can demon strate that no alternative is feasible or that such acti on is re- 
quired by a specific medica l or dental procedure. 
1910.1030(d)(2)(vii)(B) 
Such bendin g, recapping or needle removal must be accomplished through the u se of a me- 
chanical device or a one-handed technique. 
1910.l030(d)(2)(viii) 
Immediately or as soon as possibl e after use, contaminated reusable sharps shall be placed in 
appropr iate containers until properly reproce ssed. These containers shall be: 
1910.1030(d)(2)(viii)(A) 
Puncture resistant ; 
1910.1030(d)(2)(viii)(B) 
Labeled or color-coded in accordan ce with this standard ; 
1910.1030(d)(2)(viii)(C) 
Leakproof on the sides and bottom ; and 
1910.1030(d)(2)(v iii)(D) 
In accordance with the requirement s set forth in paragraph (d)(4)(ii)(E) for reusable sharps. 
1910.1030(d)(2)(ix) 
Eating, drinking, smoking , appl ying cosmetics or l ip bal m , and handling contact l enses are 
prohibited  in work areas where there i s a reasonable  l ikelihood of occupational exposure. 
1910.1030(d)(2)(x) 
Food and drink shall not be kept in refrigerators, freezers, shelves, cabinets or on countertops 
or benchtops where bl ood or other potentiall y infectious materials are present. 
..1910.1030(d)(2)(xi) 
1910.1030(d)(2)(xi) 
A ll procedur es invol ving blood or other potentially infectious materials shall be performed in 
su ch a mann er as to minimize spl ash i ng, spraying, spatter ing, and generation of droplets of 
these substances. 
1910.1030(d)(2)(xii) 
Mout h pipetting/suctioning of blood or other potentiall y infectious material s is prohibited. 
I 910.1030(d)(2)(xiii) 
Specimens of blood or other potential l y infectiou s material s shall be placed in a container 
which prevents leakage during collection, handlin g, processing, storage, transport , or ship- 
pmg. 
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1910.1030(d)(2)(xiii)(A) 
The container for storage, tran sport, or shippin g shall be labeled or color-coded according to 
paragraph (g)(l)(i) and cl osed prior to being stored, transported, or shipped . When a facil ity 
utili zes Universal Precauti ons in the handling of all specimens, the labeling/color-coding of 
specimens is not necessary prov ided containers are recognizable as containing specimens. 
Th is exemption only applies while such specimens/containers remain within the facility. 
Labeling or color-coding in accordance w ith paragraph (g)(l)(i) i s required when such 
specimens/containers leave the facility. 
1910.1030(d)(2)(xiii)(B) 
If outside contamination of th e primary container occurs, the primary container shall be 
p l aced within a second container which prevents leakage during handling, process ing, stor- 
age, transport, or shipping and is label ed or col or-coded accord ing to the requirements of this 
standard . 
1910.1030(d)(2)(xiii)(C) 
Ifthe specimen could puncture the primary container, the primary container shal l be placed 
within a secondary container which is puncture-resistan t in addi tion to the above character- 
istics. 
1910.1030(d)(2)(xiv) 
Equ ipment which may become contaminated with blood or other potentially infectiou s ma- 
terials shall be examined pri or to servicing or shipping and shall be decontaminated as nec- 
essary, unless the empl oyer can demonstrate that decontamination of such equ ipment or 
portions of such equipment is not feasibl e. 
19-10.1030(d)(2)(xiv)(A) 
A readi ly observable label in accordance with paragraph (g)(I )(i)(H) shall be attached to the 
equipment stating which portions remain contaminated. 
1910.1030(d)(2)(xiv)(B) 
The employer shall ensure that this information is conveyed to all affected employees, the 
servicing representative, and/or the manu facturer, as appropriate, prior to handling, servic- 
ing, or shipping so that appropriate precautions will be taken. 
1910.1030(d)(3) 
Personal Protective Equipment -- 
1910.1030(d)(3)(i) 
Provision . When there is occupational exposure, the employer shall provide, at no cost to 
the empl oyee, appropriate personal protective equipment such as, but not limited to, gloves, 
gowns, laboratory coats, face shields or masks and eye protection , and mouthpieces, resu s- 
citation bags, pocket masks, or other ventilation devices. Personal protect ive equipment will 
be considered "appropriate" onl y i f it does not permit blood or other potentially infect ious 
materials to pass through to or reach the employee's work clothes, street clothes, undergar - 
ments, skin, eyes, mouth , or other mucous membranes un der normal conditions of use and 
for the duration of time wh ich the protective equipment will be used. 
1910.l 030(d)(3)(ii) 
Use. The employer shall ensure that the em ployee uses appropriate personal pro tective 
equ ipment u nless the empl oyer shows that the employee tempo rari ly and briefly declined to 
u se personal protective equipment when, und er rare and extraord inary circumstances, it was 
the employee's professional judgment that in the specific instance its u se woul d have pre- 
vented the delivery of health care or public safety services or woul d have posed an 
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increased hazard to the safety of the worker or co-worker. When the employee makes this 
jud gement, the circumstances shall be investigated and documented in ord er to determ ine 
whether changes can be instituted to prevent such occurrences in the future. 
1910.1030(d)(3)(iii) 
Access ibility. The employer shall  ensure that appropriat e personal protective  equipment  i n 
the appropri ate sizes is readil y accessible at the worksite or i s issued to employees. Hypo- a 
llergenic gloves, glove liners, powder less gl oves, or other similar alternatives shall be 
readily accessibl e to those employees who are allergic to the gloves normall y provided. 
1910.1030(d)(3)(iv) 
Cleaning, Laund ering, and Di sposal. The employer shall clean , laund er, and dispose of per- 
sonal protecti ve equipment required by paragraphs (d) and (e) of thi s standard , at no cost to 
the emplo yee. 
..1910.1030(d)(3)(v) 
1910.1030(d)(3)(v) 
Repa ir and Replacement. The employer shall repair or replace persona l protective eq uip- 
ment as needed to maintain its effecti veness, at no cost to the employee. 1910.1030(d)(3)(vi) 
Ifa garm ent(s) is penetrated by bl ood or other potentia ll y infectiou s materials, the garment 
(s) shall be removed immediately or as soon as feasible. 
1910.1030(d)(3)(vii) 
All personal protective equipm ent shall be removed prior to leaving the work area. 
1910.1030(d)(3)(viii) 
When personal protective equipment is removed it shall be placed in an appropr i atel y des- 
ignated area or container for storage, washing, decontamination or disposal. 
1910.1030(d)(3)(ix) 
G loves. Gl oves shall be worn wh en it can be reasonably anti cipated that the employee may 
have hand contact with blood, other potentially infectiou s materials, mucous membrane s, 
and non -intact skin ; when performing vascu l ar access procedure s except as specified in 
paragraph (d)(3)(ix)(D); and when handlin g or touching contaminated items or surfaces. 
1910.1030(d)(3)(ix)(A) 
Dispo sable (single use) gloves such as surgical or examination gloves, shall be repl aced as 
soon as practical when contaminated or as soon as feasible  if they a.re torn, punctured, or 
when their abi lity to function as a barri er i s compromised . 
..1910.1030(d)(3)(ix)(B) 
1910.1030(d)(3)(ix)(B) 
Disposable (single use) gloves shall not be washed or decontaminated for re-use. 
1910.1030(d)(3)(ix)(C) 
Utility gloves may be decontaminated for re-use if th e integrity of the glove is not compro- 
mised. However, they must be discarded if they are cracked, peelin g, torn , punctured , or 
exhibit other signs of deterioration or when their ability to function as a barrier i s compro- 
mised. 
1910.1030(d)(3)(ix)(D) 
If an employer in a volunteer blood donation center judge s that rout i ne gloving for all phle- 
botomies is not necessary then the employer shall: 
1910.1030(d)(3)(ix)(D) ( 1) 
Periodically reevaluate this policy; 
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1910.1030(d)(3)(ix)(D)(2) 
Make gloves availabl e to all empl oyees who wi sh to use them for phlebotomy; 
1910.1030(d)(3)(ix)(D) (3) 
Not discourage the use of gloves for ph lebotomy; and 
1910.1030(d)(3)(ix)(D) (4) 
Require that gloves be used for phlebotomy in the following circumstances: 
1910.1030(d)(3)(ix)(D) (4)(i) 
When the employee has cuts, scratches, or other breaks in his or her skin; 
1910.1030(d)(3)(ix)(D) (4)(ii) 
When the employee jud ges that hand contamination with blood may occur, for exampl e, 
when performing phlebotomy on an uncooperative source individual; and 
1910.1030(d)(3)(ix)(D)(4)(iii) 
When th e empl oyee is receiv ing training in phl ebotomy . 
.. 1910.1030(d)(3)(x) 
1910.J 030(d)(3)(x) 
Masks, Eye Protection , and Face Shields. Masks in combination with eye protection de- 
vices, such as goggles or glasses with solid side shields, or chin-length face shield s, shall 
be worn whenever splashes, spray, spatter , or droplets of blood or other potentia ll y i nfec- 
ti ous materials may be generated and eye, nose, or mouth contamination can be reasonably 
anticipated. 
191O.l030(d)(3)(xi) 
Gowns, Apron s, and Other Protective Body Cl othi ng. Appropr iate protective cloth ing such 
as, but not limited to, gowns, aprons, lab coats, clinic j ackets, or similar outer garments 
shall be worn in occupationa l exposure situations. The type and characteri stics will depend 
upon th e task and degree of exposure anti cipated . 
1910.1030(d)(3)(xii) 
Surgical caps or hoods and/or shoe covers or boots shall be worn in instances when gross 
contamin ation can reasonably be anticipated (e.g., autopsies, orthopaed ic surgery). 
1910.1030(d)(4) 
Housekeeping -- 
1910.1030(d)(4)(i) 
Genera l. Employers shall ensure that the worksite is maintained in a clean and sanitary 
condition . The employer shall determine and implement an appropriate written schedu le for 
cleaning and method of decontamination based upon the location within the faci l ity, type 
of surface to be cleaned, type of soil present, and tasks or procedures being performed in 
the area. 
1910.1030(d)(4)(ii) 
A ll equipment and environmental and working surfaces shall be cleaned and decontami - 
nated after contact with blood or other potentially infectious material s. 
..1910.1030(d)(4)(i i)(A) 
1910.1030(d)(4)(ii)(A) 
Contam inated work surfaces shall be decontamin ated with an appropriate disinfectant after 
completion of procedures; immediatel y or as soon as feasible when surfaces are overtly 
contaminated or after any spill of bl ood or other potentially infectio us material s; and at the 
end of the work shift if the surface may have become contaminated since the last cl eaning . 
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1910.1030(d)(4)(ii)(B) 
Protective coverings, such as plastic wrap, aluminum foil, or imperviously-backed absor- 
bent paper used to cover equipment and environmental surfaces, shall be removed and re- 
placed as soon as feasible when they become overtly contamin ated or at the end of the 
workshift if they may have become contaminated during the shift. 
1910.1030(d)(4)(ii)(C) 
All bins, pails, cans, and similar receptacl es intended for reuse which have a reasonable 
likelihood for becom ing contaminated with blood or oth er potentially infectiou s material s 
shall be inspected and decontaminated on a regularly scheduled basis and cleaned and de- 
contaminated immed iatel y or as soon as feasible upon visible contamination. 
1910.1030(d)(4)(ii)(D) 
Broken glassware which may be contaminated shall not be pi cked up directly with the 
h ands. lt shall be cleaned up u sing mechanical mean s, such as a bru sh and dust pan , tongs, 
or forceps. 
1910.1030(d)(4)(ii)(E) 
Reusab le sharps that are contaminated with blood or other potentiall y infectious material s 
shall not be stored or processed i n a manner that requires employees to reach by hand into 
the containers where these sharps have been placed. 
1910.1030(d)(4)(iii) 
Regulated Waste -- 
..J 910.1030(d)(4)(ii i)(A) 
1910.1030(d)(4)(iii)(A) 
Contam inated Sharps Discarding and Contai nment. 
1910.1030(d)(4)(iii)(A)(l) 
Contaminated sharps shall be discarded immediately or as soon as feasible in containers 
that are: 
1910.1030(d)(4)(iii)(A)( 1)(i) 
Closable; 
1910.1030(d)(4)(iii)(A)( 1)(ii) 
Puncture resistant; 
1910.1030(d)(4)(iii)(A)( 1)(iii) 
Leakproo f on sides and bottom ; and 
1910.1030(d)(4)(iii)(A)(  1)(iv) 
Labeled or color-coded in accordance with paragraph (g)( l )(i ) of this standard. 
1910.1030(d)(4)(iii)(A)( 2) 
During use, containers for contaminated sharps sha ll be : 
1910.1030(d)(4)(iii)(A)(2)( i) 
Easi ly accessibl e to personnel and located as close as is feasible to the immediate area 
where sharps are u sed or can be reasonabl y anticipated to be fou nd (e.g., laundri es); 
1910.1030(d)(4)(iii)(A)(2)(ii) 
Maintai n ed  upri ght th roughout  u se; and 
1910.1030(d)(4)(iii)(A)(2)(iii) 
Replaced routinely and not be allowed to overfil l. 
1910.1030(d)(4)(iii)(A)(3) 
When moving containers of contaminat ed sharps from the area of use, the containers shall 
be: 
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1910.1030(d)(4)(iii)(A)(3)(i) 
Closed immediately prior to removal or replacement to prevent spill age or protru sion of 
contents during hand ling, storage, transport, or shipping; 
1910.1030(d)(4)(iii)(A)(3)(ii) 
Placed in a secondary con tainer if leakage is possible. The second con tainer shall be: 
1910.1030(d)(4)(iii)(A) (3)(ii)(A) 
Cl osable ; 
1910.1030(d)(4)(iii)(A)(3)(ii)(B) 
Con structed to contain all contents and prevent leakage during handlin g, storage, transport, 
or shipping; and 1910.1030(d)(4)(iii)(A)(3)(ii)(C) 
Labeled or color-coded accord ing to paragraph (g)(l )(i) of thi s standard . 
1910.1030(d)(4)(iii)(A)ill 
Reu sable containers shall not be open ed , empti ed, or cl eaned manu al l y or in any other man- 
ner which wou ld expose employees to the risk of percutaneo us injury. 
1910.1030(d)(4)(iii)(B) 
Other Regul ated Waste Containment -- 
1910.1030(d)(4)(iii)(B)( l ) 
Regulated waste shall be placed in containers whi ch are: 
1910.1030(d)(4)(iii)(B)( 1)(i) 
Closable; 
1910.1030(d)(4)(iii)(B)(l )(ii) 
Constructed to contain all con tents and prevent l eakage of fluids during handling, storage, 
tran sport or shippin g; 
1910.J 030(d)(4)(iii)(B)(1)(iii) 
Labeled or color-coded in accordance with paragraph (g)(l)(i) thi s standard ; and 
1910.1030(d)(4)(iii)(B)( 1)(iv) 
Closed prior to removal to prevent spillage or protrusion of con tents durin g handling, stor- 
age, transport, or shippin g. 
1910.1030(d)(4)(iii)(B)(2) 
J f outside contaminati on of the regul ated waste container occurs, it shall be pl aced in a sec- 
ond container. The second container shall be : 1910.1030(d)(4)(iii)(B)(2)(i) 
Closabl e; 
1910.1030(d)(4)(iii)(B)(2)(ii) 
Constructed to contain all contents and prevent leakage of fluids during handling, storage, 
transport or shippin g; 
1910.1030(d)(4)(iii)(B)(2)(iii) 
Label ed or color-coded in accordan ce with paragraph (g)(l )(i) of thi s stand ard ; and 
1910.l030(d)(4)(iii)(B)(2)(iv) 
Closed prior to removal to prevent spill age or protru si on of contents durin g handling, stor- 
age, transport, or shippin g. 
1910.1030(d)(4)(iii)(C) 
Disposal of all regul ated waste shall be in accordance with appli cabl e regulations of the 
U nited States, States and Territories, and poli tical subdivisions of States and Territories. 
..I  910.1030(d)(4)(iv) 
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1910.1030(d)(4)(iv) 
Laundry. 
1910.1030( d)(4)(iv)(A) 
Contaminated laundry shall be handled as l ittle as possible with a minimum  of agitation. 
1910.1030(d)(4)(iv)(A)( 1) 
Contaminated laundry shall be bagged or con tainer ized at the location where it was used 
and shall not be sorted or rinsed in the location of use . 
1910.l 030(d)(4)(iv)(A)(2) 
Con tam i nated  laundry shall be pl aced and transported in bags or containers l abeled or 
color-coded in accordan ce with paragrap h (g)(l )(i) of thi s standard. When a facil ity uti l izes 
Uni versal Precautions in the hand ling of all soiled l aundry, alternative labeling or color- 
coding is sufficient if it permits all empl oyees to recognize the containers as requiring 
compliance with Universal Precautions. 
1910.1030(d)(4)(iv)(A)(3) 
Whenever contaminated  l aundry is wet and pr esents a reasonable l ikelihood  of soak- 
through of or leakage from the bag or container, the  laundry shall be placed  and  trans- 
ported in bags or containers which prevent soak-through and/or leakage of fluids to the ex- 
teri or. 
1910.1030(d)(4)(iv)(B) 
The employer shall ensure that employees who have contact with contam inated laundry 
wear protective gl oves and other appropriate personal protect ive equipment. 
..191 0.1 030(d)(4)(iv)(C) 
1910.1030(d)(4)(iv)(C) 
When a facility ships contaminated laundry off-site to a second facility which does not util- 
ize Universal Precautions in the handling of all laundr y, the facility generating the con- 
taminated l aund ry must pl ace such laund ry in bags or containers which are labeled or 
col or-coded  i n  accordance wi th  paragraph  (g)(l)(i). 
1910.1030(e) 
HIV and HBV Research Laboratories and Producti on Faci l i ties. 
1910.J 030(e)(l) 
This paragraph applies to research laboratories and production faci l ities engaged in the cul- 
ture, producti on, concentration, experi mentat ion, and mani pu lation of HIV and HBV. It 
does not apply to clinical or diagnostic laboratories engaged solely in the ana lysis of blood, 
ti ssues, or organs. These requ irements appl y in addition to the other requirements of the 
standard. 
1910.1030(e)(2) 
Research laboratories and producti on facilities shall m eet the following criteria: 
1910.1030(e)(2)(i) 
Standard Microbi ological Practices. All regulated waste shall ei ther be incinerated or de- 
contam i nated by a method such as autoclaving known to effectively destroy blood borne 
pathogen s. 
1910.1030(e)(2)(ii) 
Special Practices. 
1910.1030(e)(2)(ii)(A) 
Laboratory doors shall be kept closed when work involving HIV or HBV is in progress . 
..1910. I030(e)(2)( ii)(B) 
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1910.1030(e)(2)(ii)(B) 
Contaminated materials that are to be decontaminated  at a site away from  the work area 
shall  be placed  in a durable, leakproof, l abeled or color-coded  contai n er that is closed  be- 
fore being removed from the work  area. 
1910.1030(e)(2)(ii)(C) 
Access to the work area shall be limited to authorized persons. Written policies and proce- 
dures shall be established whereby only persons who have been advised of the potential 
biohazard , who meet any specific entry requirements, and who comply with all entry and 
exit procedures shall be allowed to enter the work areas and animal room s. 
1910.1030(e)(2)(ii)(D) 
When oth er potentially infectious materials or infected animals are present in the work area 
or containment module , a hazard warning sign incorporating the univer sal biohazard sym- 
bol shall be posted on al l access doors. The hazard warning sign shall comply with para- 
graph (g)( I )(ii) of this standard. 
1910.1030(e)(2)(ii)(E) 
All activ ities involving other potentia l l y  infectiou s materials shall be conducted  in biologi- 
cal safety cabinets or other physical-containment devices within the containment modu le. 
No work with these other potenti ally infectious material s shall be conducted on the open 
bench. 
1910.1030(e)(2)(ii)(F) 
Laboratory coats, gown s, smocks, uniform s, or other appropri ate protecti ve clothing shall 
be used in the work area and animal room s. Protective clothing shall not be worn outside of 
the work area and shall be decontaminated before being laundered . 
..1 910.1030(e)(2)(i i)(G) 
1910.1030(e)(2)(ii)(G) 
Special care shall be taken to avoid skin contact with other potentially infectious materials. 
G loves shall be worn when handlin g infected animals and when making hand contact with 
other potentiall y infectious materials is unavoidable. 
1910.J 030(e)(2)(ii)(H) 
Before disposal all waste from work areas and from animal rooms shall either be inciner- 
ated or decontaminated by a method such as autoclaving known to effectively destroy 
bloodborne pathogens. 
1910.1030(e)(2)(ii)(I) 
Vacuum lines shall be protected with liquid disinfectant traps and high -efficiency particu- 
late air (HEPA) filters or filters of equivalent or superior efficiency and which are checked 
routinely and maintained or replaced as necessary. 
1910.1030(e)(2)(ii)(J) 
Hypodermic needles and syringes shall be used only for parenteral injection and aspiration 
of Du ids from laboratory animals and diaphragm bottles. Only need l e-locking syringes or 
disposable syringe-needle units (i.e., th e needle is integral to the syringe) shall be used for 
th e injection or aspir ation of other potenti all y infectious materials. Extrem e caut i on shall be 
used when handlin g needles and sy ringes. A needle shall not be bent, sheared, replaced in 
the sheath or guard , or removed from the syringe following use. The needle and syringe 
shall be promptl y placed in a puncture-resistant container and autoclaved or decontami- 
nated before reuse or disposal. 
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1910.1030(e)(2)(ii)(K) 
All spills shall be immediately contained and cleaned up by appropriate professional staff or 
others properly trained and equipped to wor k with potentially concentrated infectious mate- 
rials. 
1910.1030(e)(2)(ii)(L) 
A spill or accident that resu l ts in an exposure i ncident shall be immediately reported  to the 
laboratory director or other responsible person . 
1910.1030(e)(2)(ii)(M) 
A biosafety manual shall be prepared or adopted and periodically reviewed and updated at 
least annually or more often if necessary. Personnel shall be advised of potential hazard s, 
shall be required to read instructions on practices and procedures, and shall be requ ired to 
follow them . 
1910.1030(e)(2)(ii i) 
Con ta i nment Equipmen t. 
1910.1030(c)(2)(iii)(A) 
Certified bi ological safety cabinets (Cl ass I, IT , or III) or other appropriate combinat ions of 
personal protection or physical containment devices, such as special protect ive cloth ing, res- 
pi rators, centrifuge safety cups, sealed centr ifuge rotors, and containment caging for aru - 
ma l s, shall be used for all activities with other potentially infectious materials that pose a 
threat of exposure to droplets, splashes, spills, or aeroso ls. 
1910.1030(e)(2)(iii)(B) 
Biological safety cabinets shall be certified when installed, whenever they are moved and at 
least annual ly. 
1910.1030(e)(3) 
HIV and HBV research laboratori es shall meet the following cr i teri a: 
..1910.1030(e)(3)(i) 
1910.1030(c)(3)(i) 
Each laboratory shall contain a facility for hand washing and an eye wash facil ity which is 
readi ly available within the work area. 
1910.1030(c)(3)(ii) 
An autocl ave for decontamin ati on of regul ated waste shall be availabl e. 
1910.1030(c)(4) 
HIV and HBV production facili ties shal l  meet the following criteria: 
1910.1030(e)(4)(i) 
The work areas shall be separated from areas that are open to unrestricted traffic flow within 
the buildin g. Passage through two sets of doors shall be the basic requirement for entry into 
the wor k area from access corri dors or other contiguous areas. Physical separation of the 
high-containment work area from access corridors or other areas or activiti es may al so be 
prov ided by a doubl e-doored clothes-chan ge room (showers may be included), airlock, or 
other access facility that requires passing through two sets of doors before entering the work 
area. 
1910.1030(e)(4)(ii) 
The surfaces of doors, wall s, floors and ceilings in the work area shall be water resistant so 
that they can be easily cleaned . Penetra tions in these surfaces shall be sealed or capable of 
being sealed to facilitate decontamination . 
..1910.1030(e)(4)(iii) 
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1910.1030(e)(4)(iii) 
Each work area shall contain a sink for washing hand s and a readily available eye wash fa- 
cility. The sink shall be foot, elbow, or automaticall y operated and shall be l ocated near the 
exit door of the work area. 
l 910.1030(e)(4)(iv) 
Access doors to the work area or containment module shall be self-closing. 
1910.1030(e)(4)(v) 
An autocl ave for decontaminati on of regulated waste shall be available within or as near as 
possible to the work area. 
1910.1030(e)(4)(vi) 
A  ducted exhaust-air  ventilation  system shall be provided . This system sh all create direc- 
tional  airflow that  draws air into the work area through the entry area. The exhaust air shal l 
not be recircul ated to any other area of the buildin g, shal l be discharged  to the outside, an d 
shall  be dispersed away from occupied  areas and air intakes. The proper direction  of the air- 
flow shall be verified (i.e., into the work area). 
1910.1030(e)(S) 
Training Requirements. Additional training requirements for employees in HIV and HBV 
research laboratories and HIV and HBV production facilities are specified in paragraph (g) 
(2)(ix). 
1910.1030(f) 
Hepatitis B Vaccination and Post-exposure Evaluation and Follow-up -- 
..1910.1030(£)(1) 
1910.1030(f)(l) 
General. 
1910.1030(f)(l)(i) 
The employer shall make available the hepatitis B vaccine and vaccination series to all em- 
ployees who have occupational exposure, and post-exposure evaluation and follow-up to all 
employees who have had an exposure incident. 
1910.J 030(f)(l)(i i) 
The employer shall ensure that all medical evaluations and procedures including the hepati- 
tis B vacci ne and vaccination seri es and post-exposure evaluation and follow-up, including 
proph ylaxis, are: 
1910.1030(f)(l)(ii)(A) 
Made avai lable at no cost to the employee; 
1910.1030(f)(l)(ii)(B) 
Made available to the employee at a reasonable time and place; 
1910.1030(f)(l)(ii)(C) 
Performed by or und er the supervi sion of a Iicensed phy sician or by or under the supervi - 
sion of another licensed healthcare professional ; and 
1910.1030(f)(l)(ii)(D) 
Provided according to recommendation s of the U.S. Public Health Service current at the 
time these evaluations and procedures take pl ace, except as specified by this paragraph (f). 
1910.1030(f)(l)(iii) 
The empl oyer shall en sure that all  laboratory tests are conducted  by an accred ited  l aboratory 
at no cost to the employee. 
..19 10.1030(f)(2) 
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1910.1030(f)(2) 
Hepatitis B Vaccination. 
1910.1030(f)(2)(i) 
Hepatitis B vaccination shall  be made available after the employee  has received  the train- 
ing required  in paragraph (g)(2)(vii)(I) and  within  10 working days of initial  assignment to 
all  employees who have occupational  exposure  unless  the employee has previously re- 
ceived  the complete hepatitis B vaccination series, antibody  testing  has reveal ed  that  the 
empl oyee is i mmune, or th e vaccine is contraind icated for medical reason s. 
1910.1030(f)(2)(ii) 
The empl oyer shall not make participation in a prescree ning program a prereq u isite for 
recei ving hepatiti s B vacc ination. 
1910.1030(f)(2)(i i i) 
If the employee initially declines hepatiti s B vaccination but at a later date whi le sti ll cov- 
ered und er the standard decides to accept the vacci nation, the employer shall make avail- 
abl e hepatitis B vaccination at that time. 
1910.1030(f)(2)(iv) 
The employer shall assure that empl oyees who decline to accept hepati tis B vaccinat ion 
offered by the empl oyer sign the statement in Appendix A. 
1910.1030(f)(2)(v) 
Ifa rou ti ne booster dose(s) of hepati ti s B vacci ne is recomme nded by the U .S. Public 
Health Service at a future date, such booster dose(s) shall be made available in accordance 
with section (f)( I )(ii). 
1910.1030(1)(3) 
Post-exposure Evaluation and Follow-up. Following a report of an exposure incident, the 
employer shall make immediatel y available to the exposed employee a confi denti al med i- 
cal evaluation and follow-up, includ ing at least the fol l owing elements: 
1910.1030(f)(3)(i) 
Documentation of the route(s) of exposure, and the circumstances under whi ch the expo- 
sure incident occurred; 
..1910.  1  030(f)(3)(ii) 
1910.1030(f)(3)(ii) 
Id entifi cat ion and documentation of the source ind ividual, unless the employer can estab- l 
ish that i dent i fication is i nfeasible or pro hi bited by state or local law; 1910.1030(f)(3)(ii)(A) 
The source individual's blood shall be tested as soon as feasible and after consent is ob- 
tained in order to determine HBV and HIV infectivity . If consent i s not obtained, the em- 
ployer shall establish that l egally required con sent cannot be obtained. When the source 
individual's consent is not requi red by law, the source individual's blood, i f avai lable, shall 
be tested and the results documented. 
1910.1030(f)(3)(ii)(B) 
When the source indi vidual is already known to be infected wi th HBV or HIV , testi ng for 
the source individual's known HBV or HIV status need not be repeated. 
1910.1030(f)(3)(ii)(C) 
Resul ts of the source individual's testing shall be made available to the exposed employee, 
and the employee shall be informed of applicable laws and regulati ons concerning disclo- 
sure of the identity and infectiou s status of the source individual. 
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1910.1030(f)(3)(iii) 
Coll ection and testing of blood for HBV and HIV serological status; 
1910.1030(f)(3)(iii)(A) 
The exposed employee's bl ood shall be collected as soon as feasible and tested after con- 
sent is obtained . 
..1910.1030(f)(3)(iii)(B) 
1910.1030(f)(3)(iii)(B) 
If the employee consents to baseline blood collection , but does not give consent at that 
time for HIV serologic testing, the sampl e shall be preserved for at least 90 days. If,witrun 
90 days of the exposure incident, the employee elects to have the baseline sample tested, 
such testing shall be done as soon as feasible. 
1910.1030(f)(3)(iv) 
Post-exposure prophylaxi s, whe n medicall y indicated, as recommended by the U.S. Publ ic 
Health Service; 
1910.1030(t)(3)(v) 
Counseling; and 
1910.1030(f)(3)(vi) 
Evaluation of reported illnesses. 
1910.1030(f)(4) 
Information Provided to the Healthcare Professiona l. 
1910.1030(f)(4)(i) 
The employer shall ensure that the healthcare professiona l responsible for  the empl oyee's 
Hepatitis B vaccination is pro vided a copy of this regulation . 
1910.l030(t)(4)(ii) 
The employer shall en sure that the h eal thcare professio nal evaluating an employee after an 
exposure incident is provid ed the following information: 
1910.1030(f)(4)(ii)(A) 
A copy of thi s regulation ; 
1910.1030(t)(4)(ii)(B) 
A description of the exposed empl oyee's duties as they relate to the exposure incident ; 
1910.1030(f)(4)(ii)(C) 
Docum entation of the route(s) of exposure and circumstances under which exposure oc- 
curred ; 
..I910.1030(£)(4)(ii)(D) 
1910.1030(f)(4)(ii)(D) 
Results of the source individual's blood testing, if available; and 
1910.1030(f)( 4)(ii)(E) 
A ll medical records relevant to the appropriate treatment of the employee including vacci- 
nation status which are the employer's respon sibility to maintain. 
1910.1030(t)(5) 
Healthcare Professional 's Written Opi ni on. The employer shall obtain and provide the em- 
ployee with a copy of the evaluating h ealthcare professional's written opinion wi thin 15 
days of the completion of the evaluation . 
1910.1030(t)(S)(i) 
The hea l thcare professional's written opini on for Hepatiti s B vaccination shall be limited to 
whether Hepatitis B vaccination is indicated for an employee, and if the employee has re- 
ceived such vaccinat ion. 
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1910.1030(t)(S)(ii) 
The healthcare professional's written opinion for post-exposure evaluation and foll ow-up 
shall be limited to the following information: 
1910.1030(f)(S)(ii)(A) 
That the employee has been informed of the results of the evaluation; and 
1910.l 030(f)(S)(ii)(B) 
That the employee has been told about any medical conditions resulting from exposure to 
blood or other potentially infectious material s which require further evaluati on or treat- 
m ent. 
..1910. 1030(f)(5)(i ii) 
1910.1030(f)(S)OiD 
A ll other findings or diagnoses shall remain confidential and shall not be included in the 
written report. 
1910.1030(f)(6) 
Medical Recordkeeping. Medical record s required by this standard shall be maintained in 
accordance with paragraph (h)(l) of this section. 
1910.1030(g) 
Communication of Hazards to Employees -- 
1910.1030(g)(l) 
Labels and Signs -- 
1910.1030(g)(l)(i) 
Labels. 
1910.1030(g)(l )(i)(A) 
Warning labels shall be affixed to containers of regulated waste, refrigerator s and freezers 
containing blood or other potentially infectiou s material ; and other contai ners u sed to store, 
transport or ship blood or other potentially infectiou s materia ls, except as provided in para- 
graph (g)(l )(i)(E), (F) and (G). 
1910.1030(g)(l )(i)(B) 
Labels required by this section shall include the following legend :1910.1030(g)(l)(ii) 

!
!
!
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1910.1030(g)(l)(ii) 
Signs. 
1910.1030(g)(l)(ii)(A) 
The employer shall post sign s at the entrance to work areas specified in paragraph (e), HIV 
and HBV Research Laboratory and Produ cti on Facilities, which shall bear the following 
legend: 

!
!

NAME OF THE INFECTIOUS AGENT. SPECIAL 
REQUIREMENTS FOR ENTERING THE AREA. 
NAME, TELEPHONE NUMBER OF 

RESPONSIBLE PERSON. 
!
!
!
!
!
1910.1030(g)(l)(ii)(B) 
These sign s shal l  be fluorescent orange-red or predominantl y so, with lettering and symbols 
in a contrasting color. 
1910.1030(g)(2) 
Information and Training. 
1910.1030(g)(2)(i) 
Empl oyers shall ensure that all employees with occupational exposure participate in a train- 
ing program wh i ch mu st be provided at no cost to the employee and during working hours. 
1910.1030(g)(2)(ii) 
Training sh all be provided as follows : 
1910.1030(g)(2)(ii)(A) 
At the tim e of initial assignm ent to tasks where occupational exposure may take pl ace; 
1910.1030(g)(2)(ii)(B) 
Within 90 days after the effective date of the standard ; and 
1910.1030(g)(2)(ii)(C) 
At least annuall y thereafter. 
1910.1030(g)(2)(iii) 
For employees who have received training on bloodborne pathogens in the year preced ing 
the effective date of the standard , only trainin g with respect to the provisions of the standard 
whi ch were not includ ed need be provided. 
1910.1030(g)(2)(iv) 
Annual training for all employees shall be prov ided within one year of their previo us train- 
ing. 
..1910.1030(g)(2)(v) 
1910.1030(g)(2)(v) 
Empl oyers shall prov ide additional trainin g when changes such as modification of tasks or 
procedure s or institution of new tasks or procedures affect the employee's occupational ex- 
posure. The additiona l trainin g may be limited to addressing the new exposures created. 
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1910.1030(g)(2)(vi) 
Material appropriate in content and vocabulary to educational level, literacy, and language 
of employees shall be used. 
1910.1030(g)(2)(vii) 
The training program shall contain at a minimum the following elements: 
1910.1030(g)(2)(vii)(A) 
An accessible copy of the regulatory text of this stand ard and an expl anation of its con- 
tents; 
1910.1030(g)(2)(vii)(B) 
A general expl anation of the epid emiol ogy and symptoms of bloodborne diseases; 
1910.1030(g)(2)(vii)(C) 
An explanation of the modes of transmission of blood borne pathoge ns; 
1910.1030(g)(2)(vii)(D) 
An explanation of the employer's exposure control plan and the mean s by which the em- 
ployee can obtain a copy of th e written pl an; 
1910.1030(g)(2)(vii)(E) 
An explanation of the appropriate methods for recognizing tasks and other activiti es that 
may invo lve exposure to blood and other potentiall y infectious materials; 
..1910.1030(g)(2)(vii)(F) 
1910.l 030(g)(2)(vii)(F) 
An expl anation of the use and limitation s of methods that will prevent or reduce exposure 
includin g appropriate engineering control s, work practice s, and personal protective equip- 
m ent; 
1910.1030(g)(2)(vii)(G) 
Information on the types, proper u se, location, removal , handling, decontamination and 
disposal of personal protective equipment ; 
1910.1030(g)(2)(vii)(H) 
An explanation of the basis for selection of personal protective equipment; 
1910.1030(g)(2)(vii)(I) 
Information on the hepatitis B vaccine, includin g information on its efficacy, safety, 
method of administration , the benefits of being vaccinated, and that the vaccine and vacci- 
nation wi 11 be offered free of charge; 
1910.1030(g)(2)(vii)(J) 
Informati on on the appropriate actions to take and persons to contact in an emergency in- 
volving blood or other potentiall y infecti ou s materials; 
 030(g)(2)(vii)(K) 
An explanati on of the procedure to follow if an exposure incident occurs, includ ing the 
method of reporting the incident and the medical follow-up that will be made avail able; 
1910.1030(g)(2)(vii)(L) 
Information on the post-exposure evaluation and follow-up that the employer i s required to 
provide for the emp l oyee following an exposure incident; 
..1910.1030(g)(2)(vii)(M) 
1910.1030(g)(2)(vii)(M) 
An explanation of the signs and label s and/or color cod ing required by paragraph (g)( 1); 
and 
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1910.1030(g)(2)(vii)(N) 
An opportunity for interactive questions and answers with the person conducting the train- 
ing session. 
1910.1030(g)(2)(viii) 
The person conducting th e training shall be knowledgeable in the subject matter covered by 
the elements contain ed in the training program as it relates to the workpl ace that the trai ning 
wi ll address. 
1910.1030(g)(2)(ix) 
Additional lnjtial Trai ning for Employees in HIV and HBV Laboratories and Product ion 
Faciliti es. Empl oyees in HIV or HBV research laboratories and HIV or HBV production 
facilities shall receive the following initial training in addition to the above train ing req uire- 
ments. 
1910.1030(g)(2)(ix)(A) 
The empl oyer shall assure that employees demonstrate proficiency in standard microbi- 
ological practices and technique s and in the practices and operation s specific to the facility 
befo re being allowed to work with HIV or HBV. 
1910.1030(g)(2)(ix)(B) 
The empl oyer shall assure that employees have prior experience in the hand ling of hum an 
pathogens or tissue cultures before worlcing with HIV or HBV. 
1910.1030(g)(2)(ix)(C) 
The empl oyer shall prov ide a training program to empl oyees who have no prior experience 
in handlin g human pathogens. Initial work activities shall not include the hand ling of infec- 
tious agents. A progre ssion of work activities shall be assigned as techniqu es are learned and 
proficiency i s developed . The empl oyer shall assure that employees participate in work 
activities involving infectious agents only after proficiency has been demonstrated. 
1910.1030(h) 
Recordkeeping -- 
1910.1030(h)(l ) 
Medical Record s. 
1910.1030(b)(1)(i) 
The employer shall establish and maintain an accurate record for each empl oyee with occu- 
pational exposure, in accordance with 29 CFR 1910.1020. 
1910.1030(h)(l)(ii) 
Thi s record shall include : 
1910.1030(h)(l)(ii)(A) 
The name and social securi ty number of the empl oyee; 
1910.1030(h)(1)(ii)(B) 
A copy of the employee's hepatitis B vaccination status including the dates of all the hepati- 
tis B vacc ination s and any m edical records relative to the employee's ability to receive vac- 
cination as required by paragraph (£)(2); 
1910.1030(h)(l)(ii)(C) 
A copy of all results of examinations, medical testing, and follow-up procedures as required 
by paragraph (£)(3); 
1910.1030(h)(l )(ii)(D) 
The employer's copy of the healthcare professi onal 's written opinion as required by para- 
graph (f)(5); and ..1910.1030(h)(l )(ii)(E) 
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1910.1030(h)(l)(ii)(E) 
A copy of the information provided to the healthcar e professi onal as required by para- 
graphs (f)(4)(ii)(B)(C) and (D). 
1910.1030(h)(l)(iii) 
Confidentia lity. The employer shall ensure that employee medical records required by 
paragraph (h)( I) are: 
1910.1030(h)(l)(iii)(A) 
Kept confidential; and 
1910.1030(h)(l)(iii)(B) 
Not disclosed or reported without the employee's express written consent to any person 
within or outside the workplace except as required by this section or as may be required 
by law. 
1910.1030(h)(l)(iv) 
The employer shall maintain the records required by paragraph (h) for at least the duration 
of employment plus 30 years in accordance with 29 CFR 1910. 1020. 
1910.1030(h)(2) 
Training Record s. 
1910.1030(h)(2)(i) 
Training records shall include the foll owing information: 
1910.1030(h)(2)(i)(A) 
The dates of the training sessions; 
1910.1030(h)(2)(i)(B) 
The contents or a summary of the trainin g sessions; 
1910.1030(h)(2)(i)(C) 
The names and qualification s of person s conducting the training ; and 
..1910.1030(h)(2)(i)(D) 
1910.1030(h)(2)(i)(D) 
The names and job tit les of all person s attending the training sessions. 
1910.1030(h)(2)(ii) 
Training record s shall be maintained for 3 years from the date on which the trainin g oc- 
curred. 
1910.1030(h)(3) 
Avai lability. 
1910.1030(h)(3)(i) 
The employer shall ensure that all record s required to be maintained by this section shall 
be made available upon request to the Assi stant Secretary and the Director for examina- 
tion and copying. 
1910.1030(h)(3)(ii) 
Employee training records requ ired by this paragraph shall be provid ed upon request for 
examination and copying to employees, to employee representativ es, to the Director , and 
to the Assistant Secretary. 
1910.1030(h)(3)(iii) 
Employee medical records required by this paragraph shall be provided upon request for 
examinat ion and copying to the subject employee, to anyone having written consent of the 
subject employee, to the Director, and to the Assistant Secretary in accordance with 29 
CFR 1910. 1020. 
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1910.1030(h)( 4) 
Transfer of Records. 
1910.1030(h)( 4)(i) 
The employer shall comply with the requirements involving transfer of records set forth in 
29 CFR 1910.1020(h). 
1910.1030(h)( 4)(ii) 
Ifthe employer ceases to do business and there is no successor employer to receive and 
retain the record s for the prescribed period, the employer shall notify the Director, at least 
three month s prior to their disposal and transmit them to the Director, if requ i red by the 
Director to do so, within that three month period. 
1910.1030(h)(S) 
Sharps injury log. 
1910.1030(h)(S)(i) 
The employer shall establish and maintain a sharps injury log for the recording of percuta- 
neou s injuries from contaminated sharps. The information in the sharps injury l og shall be 
recorded and mainta ined in such manner as to protect the confidentiality of the injured em- 
ployee. The sharps injury log shall contain , at a minimum: 
1910.1030(h)(S)(i)(A) 
The type and brand of device invol ved in the incident, 
1910.1030(b)(S)(i)(B) 
The department or work area where the exposure incident occurred, and 
l910.1030(h)(5)(i)(C) 
An explan ation of how the incident occurred. 
1910.1030(h)(S)(ii) 
The requirement to establish and maintain a sharps injury log shall apply to any employer 
who i s required to maintain a log of occupational injuries and illnesses und er 29 CFR 
1904. 
1910.1030(h)(S)(iii) 
The sharps injury log shall be maintain ed for the period required by 29 CFR  1 904.6. 
1910.1030(i) 
Dates -- 
1910.1030(i)(l) 
Effective Date. The standard shall become effective on March 6, 1992. 
1910.1030(i)(2) 
The Exposure Control Plan required by paragraph (c) of this section shall be completed on 
or before May 5, 1992. 
1910.1030(i)(3) 
Paragraph (g)(2) Informati on and Training and (h) Recordkeepin g shall take effect on or 
before June 4, 1992. 
1910.1030(i)(4) 
Paragraph s (d)(2) Engineering and Work Practice Controls, (d)(3) Personal Protective 
Equipment, (d)(4) Hou sekeeping , (e) HIV and HBV Research Laborator.ies and Production 
Faci lities, (f) Hepatiti s B Vaccinat ion and Post-Exposure Evaluation and Follow-up, and 
(g)(l) Labels and Signs, shall take effect July 6, 1992. 
[56 FR 64004, Dec. 06, 1991, as amended at 57 FR 12717, April 13, 1992; 57 FR 29206, 
Jul y 1, 1992; 61 FR5507, Feb. 13, 1996; 66 FR 5325 Jan., 18, 200 1] Comment [24]: End of OSHA 

regulations. Obviously not written 
by Berg. 
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CHAPTER 4  
PROTECTING YOURSELF ON THE JOB 
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PROTECTING YOURSELF ON THE JOB 
!
!
!
HEPATITIS B VACCINATION 
!

Your employer must, by law, offer (at no charge to you) Hepatit is B inoculation within th e 

first ten days of employment.   The vaccination  is administered  through  a series of three 

shots.  The shots are gi ven at interval s that stimulate the recipient's system to grad ually build 

up immunit y.  The second shot i s given one month after the first shot, and the third shot is 

given five months after the second .  There is no danger of contracting the d.i sease 

from these inoculations. !
!
If you choose not to receive the inoculation s, you 

must do so in writing so that your refu sal can be 

kept on record . You can rescind your refusal at any 

time, thou gh , and receive the inoculat ions at no 

charge. Common reason s for declining the inocu- 

lations are: 

!
!

1. They have previously received the vacci ne series from another employer 
!

2. Antibody testing has revealed they are immun e 
!

3. The vaccine i s contraindicated for medical reason s 
!
Even if you do not elect to receive the inoculation , if in the future you are exposed to blood 

or OPIM on the job , you may request a Hepatiti s B vaccinat ion at that time . lf the vaccine 

is admin istered immediately after exposure, it is extremely effective at preventing the dis- 

ease. 

OTHER VACCINATIONS 
!

At this time their seems to be little emphasis on promoting inoculations for other types of 

hepatitis. To explore your options regarding inoculation for other types of hepatitis or other 

diseases, consult your health department or local physician. 
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PERSONAL PROTECTIVE EQUIPMENT 
!
!
!

On December 6, 1991, the Occupational Safety and Health Admi nistration (OSHA) i ssued 
its final ruling on "Occupational Exposures to Blood borne Pathogens." The regulation cov- 
ers all empl oyees who could come in contact with human blood or potentiall y infectious 
material s in the course of their routine work . Part of this regulation mandates the imple- 
mentation of "Universal Precautions" which are procedure s designed to reduce infectious 
exposures, includin g the adoption of procedures mandating that employees treat all blood 
or other bod y fluids as potentially containi ng bloodborne pathogen s. Bloodborne pathogen s 
are harmfu l microorgarusm s present in blood , or other potentiall y infectious material s, that 
could cause disease or even death in humans. Included among these microorganism s are 
hepatitis B viru s (HBV) and human immunod eficiency virus (HIV). 

!
!

OSHA mandate s protect ion of empl oyees through the use of "engineering and work prac- 
tice control s". Part of thi s protection includ es the u se of Personal Protective Equipment 
(PPE). 

!
!

Protection is the key to minimizing exposure and the resultant financial and legal problems 
associated with exposure to bloodborne pathogen s. When used properl y and consistently, 
PPE provides protection in the form of impenetrable barriers, which i f intact, will prevent 
exposure to blood , fluids, and airborne particulate.  In order to reduce or eliminate the po- 
tential for exposure, these routes of exposure must be cut off through the use of barrier ma- 
terial. The most commonly used materials for this task are found in gloves, masks,jump 
suits, and respirator y filters. These material s arc selected and recommended because they 
can be used once and discarded. This i s important because one-time-use products can be 
discarded with the other bio-hazardous waste, thus eliminating the chance of cross- 
contarninat ion, or exposing your other laund ry to biohazards that could be brought home 
on n on-disposabl e clothing. 

!
!

Starting from the top of th e h ead, we will address each type of protection , and the proper 
methods of weari ng and removing each article of PPE. 

!

!
HEAD : Splashes, airborne particulate, and dripping from a ceiling can contaminate the head 
and hair of a technician if proper precaution s are not taken. A hood with an elastic band or 
drawstring to draw the hood tight about the face is an effective barrier. Di sposable coveralls 
or jumpsuits can be purchased with the hood as an integral part, and provide not only head 
protecti on , but continuous protection down the back of the neck as well. 
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!
!
!
!
!
!
!

Glasses with side splash 
protection , and goggl es. 

!
!
!
!
!
!
!
!
EYES: Eyewear is an essential component of protection . Splashes, airborne particulate, and 
even chemical liquid or vapor can be a great danger to the technician. The eyes are the most 
exposed and easily contaminated part of the body. A fluid splash or airborne flake of newly 
dried blood could easily enter the body throu gh the wet mucosa of the eye. Eye protection 
can be accomplished by face shield, or by goggles or glasses with wrap-around side protec- 
tion and browguard. If you wear prescription glasses, there are many styl es of protection 
that will fit over your glasses. 
The heat and body perspiration you produce whil e cleaning may produce fog in the goggles, 
so be sure to wear fog-resistant brand s to reduce the chance of contamination caused by try- 
ing to clear the fog from standard goggles. 

!
!
!
!
!
!
!
!
!
!
!
!

Standard Laboratory Face Shield 



  !

!
!
!

This non -toxic particle Mask is designed  to  be  used  again st nui sance level and non-
hazardous dusts. It is not designed for use as respiratory protection . 

!
!
!
!
!
!
!
!
!
!

NOSE I MOUTH: Splashes, airborne particulate , and odors are obvious reasons to protect 
the nose and mouth. Keeping them covered also protect s the technician from the natural and 
often uncon scious reilex of scratching or rubbing the nose, cheek , etc., when there is an 
i tch. This normal action occurs frequently and resul ts in an exposure by the direct transfer 
of the contaminant from the gloved hand to the mucous membranes of the nose or mouth . A 
standard surgical mask can be used to filter most airborn e particulate and splashes. An extra 
measure of protection can be afforded by the use of a HEPA (High Efficiency Particl e- 
Airborne) mask. These same masks are worn by health care personnel to reduce exposure to 
airborne Tubercul osis virus, and other particul ate down to 0.5 microns. The high efficiency 
of these masks gives addition al protection and peace-of-mind to the technician. 

!
!
!
!
!
!
!
!

N -95   particul ate   respirators    are ava ilabl e   
with   or   without   t he exha lati on va lve sh 
own h ere. It i s an effective facepiece  
respirator that is 95%  efficient  at  stopping  
solid and l iqu id paniculate s free of oi l down 
to 0.5 micron s 

1 

Comment [25]: We would like to 
point out that “down to .05 
microns” is incorrect. Respirators 
are rated at .03 microns.  
 
Berg should not be teaching 
anything about Respiratory 
Protection if he gets this basic fact 
wrong. 



  !

In situations where putrification and decomposition have occurred, or chemical use pro- duces 
irri tating vapors, a full-face or half-face respirator may be required. These devices (commonly 
called gas-masks) offer superior protection from both pathogen s and fumes. Specific filter 
cartridges must be purcha sed to match the mask with the specific task. Car- tridges can be 
"stacked" to afford protection from a combination of hazard s. The most com- mon combination 
i s HEPA and organic vapor filters. Stacking filters does however increase the airflow resi stance, 
which makes breathing slightly labored. 

!
!
!
!
!
!
!
!
!
!

Fu l l Protection : 
!

An A STM certifi ed Tyvek  suit, complete with integral hood, wr istlets, and booti es. 
!

ASTM certified latex gloves. 
!

A   full-face  respirator  wit h  stacked  cartridges for H EPA and Organ ic Vapor 
!
!
!
!
!
!
!
!
!
!
!
!
!
!
The u se of respirators is regulated by OSHA , and fit-testing must be performed to assure a 
tight seal. This testing is usually accompli shed with a test kit that produ ces a non -toxic irri- tant 
gas, which is placed near the face of the technician. If no irritant reaches the technician through 
the mask seal , the applicant i s approved to wear that particular type and size of mask. Facial 
hair can interfere with the effectiveness of a n::spirator seal , therefore, shaving is recommended 
prior to respirator use. Medical clearance for a technician to wear a respi- rator must be 
obtained to assure that an existing lung or heart problem will not be aggra- 
vated by the increased respiratory effort needed to breath through the mask. 



 53 !

BODY: Splashes, kneeling in fluid, airborne particulate, drips, etc. can be a danger by direct 
exposure of the bod y through an open wound or sore, or by the transfer of the pathogen from 
exposed clothing to a vulnerable site. Disposable Jumpsuits or Cover-Alls rated against 
blood penetration are a necessity for the Bio-Recovery Technician . When worn properly, 
these suits provi de excellent protection. They also reduce the chances that the technician 's 
family could be exposed to pathogens that could have been brou ght home on non- disposable 
"street" clothing. Jumpsuits are designed to be worn over light clothing or und erwear. 
Coverall s are designed larger to accommodate covering street clothin g. Most of these suits 
are non-porous Tyvek or Syran ex-coated Tyvek, which m eans that they are ex- tremel y h ot 
to wear. To improve comfort and reduce heat-related illnesses on the j ob, you may wish to 
seek suits that are rated for blood but are made of a "breathable" fabric . 

!
!
!
!
!
!
!
!
!
!

When working in  a full 
suit, rest frequently and 
drink plenty of liq- uids . 
Only wear suits that are 
tested and cer- tified by 
the ASTM test method . 
This test is recognized as 
state-of- the-art and is the 
indus- try standard for 
meas- uring permeation 
of liquids and gases 
through protective fab- 
rics. Suits with hoods, 
elastic wristlets and built-
in booties offer the 
greatest protection. 
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HANDS: The hands are the most vulnerable to open wounds. They are exposed to abra sion, 
puncture , splash, drips, airborne particu l ate, con tact, etc. Therefore, the selection of gloves 
is paramount to the level of protection needed . Although Vinyl, Latex, and Nitrile gloves  are 
available, Latex and N itrilc gloves are recommended  as they offer the best overall pro- 
tection. Latex is the most commonly used glove in the medical field due to its durabi lity and 
resilient nature. Select only the heartiest of gloves (6 mil. minimum, 15 mil. preferred), and 
always wear two pair. This will allow you to remove one pair when they get messy, and still 
keep your hand s protected . Often, gloves will tear. The dou bling of gloves afford s an extra 
level of protection  against exposure due to tearing. Ensure the gloves selected are NFPA 1999 
certified for high-risk. The selection of Nitrile or Latex is a personal on e. Some wear- ers of 
Latex gl oves have developed allergic reacti on s causing their hand s to break out in a 
rash or cause respiratory problem s. Nitrile affords protection without the problems related  to 
allergy. Be sure to select gloves that are long ( 11" minimum ) and design ed to offer wrist 
protection . The wri stlet of the glove must overlap the suit sleeve by at least two inches to 
afford wrist protection. (you may wish to tape the overlap area with duct tape to avoid slip- 
page and wrist exposure). 

!
!

To remove contaminated gloves: ( l ) grasp the cuff of your ri ght glove with the thumb and 
forefinger of your l eft hand ; (2) pu ll the right glove down over your hand , causing it to be- 
come inside-out as you pull ; (3) once it is completely pulled off, it should be inside-out and 
being held by your left thumb and forefinger; (4) ball the right-hand glove up wi th your lef1 
hand , and hold it there - taking care not to touch anything with your right hand; (5) using 
your right thumb and forefinger, grasp the very edge of the cuff of the left glove; (6) pull the 
left glove down over your left hand (and the balled -up right glove); (7) continue to pull un - 
til the left glove is completel y off the hand and is inside-out with the right-hand glove in side 
it; (8) Dispose of the gloves as bi ohazardous waste; (9) wash your hands. 

!
!

Kevlar gloves : Kevlar i s the same material u sed in the manu facture of bu llet- proof vests. 
Kevlar gloves are hjghly resistant to sharp-edged obj ects such as broken glass, metal shards, 
or other sharp objects that can cau se cuts. They also offer some additional protection again st 
punctur e from needles, but they are not designed for punctur e protection. Wear the Kev lar 
gloves between layers of latex or nitrile gloves, so that they are protected from both outside 
blood and  inside perspiration. 

!
!

Leather Gloves: Leather gloves can be worn when working around sharp objects. Be sure to 
wear nitrile or latex gl oves und er the leather gl oves; and if the leather becomes contami- 
nated, they must be discarded as bioh azardous waste when you are finished. 
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FEET: Drips, spl ashes, and contact can con tam i nate shoes. Boots or booties offer substan- 
tiaJ protection when worn over the technician 's shoes. Some booti es have reinforced soles 
that are quite durable, and will provide protection from cross-contamination by eliminat- 
ing the possibility of tracking contaminants home on the soles of the technician's shoes. 
By wearing a second pair of booties, the technician can remove the soiled boot ies before 
walking though u ncontaminated areas, then put them back on when return i n g to the con- 
tamin ated area.    There are several option s i n footwear.   Some technicians prefer short fire- 
fighting boots because they are strong, have steel toe and sole protecti on , and are easi ly 
cleaned and disinfected.   Others prefer the disposable vinyl boot.   These boots offer l i qu i d 
and particle protection and can be discarded after use without the need for decontam ina- 
tion. 

!
!
!
!
!

Tyvek or Polypropylene shoe covers can be placed over the built in booties of covera lls to give added 
protection and a quick way to remove contamination from shoes when exiting and re-entering a 
contaminated area. The downside is they are not made for rough surfaces . 

!
!
!
!

Latex overboots add an extra layer of protection at an 
economical price. Easy to don and doff, they hold up 
well under most abusive environments. A nd they are 
disposab le. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!

Commerc ial fire fighting boots are ex pensive but the heavy poly-rubber construct ion and steel toes and 
shanks give maximum protect ion. They are not generally disposable and must be decontaminated after 
each use. 

• 
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RESPIRATORY PROTECTION 
!
!

Env ironmental hazards exist on man y job sites that you will be expected to clean. Some of 
these environmental hazards may be airborne on your arrival. Others may be the result of 
the work you perform , such as spraying antimicrobials or sanding drywall. These often- 
invi sible contaminants can cause severe health problems if you are exposed to them without 
respiratory protection.  Each circumstance may require an evaluation of the risk, followed 
by the proper selection of a respirator to protect you from harm. 

!

!
Fit testin g i s the first step in assuring that the respirator you select will function properly 
when applied to your individual facial structure. During this time, you will learn the proper 
meth od to don a respirator and make the proper fit adjustments to assure maximum protec- 
tion. The fit test will determine your ability to detect the presence of a test agen t.  If you can 
detect thi s test agent while wear ing the respirator during the fit test, then the face seal is not 
suffici ent to provide adequate protection. 
!

Du sts, Fumes and Mists can cause irritation of the respiratory tract. This tract includ es the 
nose , mouth, throat, trachea, and lungs. Tissue damage can occur that may make breathing d 
ifficult. Dust particle s also can clog the lungs. 

!
!

Gasses and vapors are generally associated with the use of chemicals or off-gassing of liq- 
uid s and solid s. In addition to causing simi lar damage as dust, fumes and mists, these toxin s 
may damage other internal organs. 
!

WARNING: Oxygen deficiency in the air can cause unconsciousness and death. Make sure 
that the environment you are working in i s well ventilated. Do not enter confined spaces 
unless you are trained and the space is monitored by a gas meter. 

!
!

Filtering Facepiece Respirators are made of fibers that trap and hold hazardous particles. 
!
!

Air Purifying Respirators u se cartridges that contain sorbaots that hold gasses or vapors; 
fibers that trap and hold hazardous particles ; or both. It i s important to u se the specific car- 
tridge designed for the hazard and for your respirator. 

!

!
Before using your respirator , be sure to read and understand all labels and instruction s. 
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Remember that only a properly fitted respirator will offer protection. Use only respirators 
that you have been successfully fit-tested for. Ifthe shape of your face changes (fracture s, 
surgery); or dental configuration changes (dentures, tooth loss) you must be retested for 
proper fit. 

!
!

You must also fit test your Air Purifying Respirator prior to each u se. First, do a Negative 
Pressure test by placing the palm s of your hand s over the openings in the cartridges and try 
to inhale for ten seconds. Ifthe seal is good, the mask will pull -in toward your face. Next, 
perform a Positive Pressure test by placing your palm s over the exhalation ports of the mask 
and exhale lightly. Tf the seal is good , you should feel pressure in side the mask. 

!
!
If you wear glasses, you may need to contact your employer if the glasses interfere with the 
mask. 

!
!

Filtering Facepiece Respirator s are designed to be thrown away after a single use. If it be- 
comes clogged or otherwise ineffective, throw it away and obtain another respirator. 

!
!

Air Purifying Respirators should be washed in warm water with a mild detergent. The unit 
shou l d be sanitized per the manufacturer' s instructions. While cleaning, inspect the unit for 
damage. If you locate damage, contact your supervi sor. Let it air dry, then store it in an air- 
tight container. Place the container in a cool, dry place. Cartridges should be removed and 
sealed in their own small airtight container until need ed. Cartridges should be replaced after 
50 hours of use, as documented by each use on the record included in the storage container. 

!
!
PROCEDURES  FOR SELECTING RESPIRATORS 

!
!

You will be exposed to a variety of environments that will require the use of a respirator. The 
following environmental hazards have been identifi ed to assure adequate protection is 
selected based on the capabilities of each respirator. Once a respirator has been selected, you 
are required to wear it. 

!
!
For cleaning up blood or other potentiall y infectiou s material s, construction/restoration 
work, sweepin g, cutting, grinding, and sanding; protection against splashes and particles can 
be accomplished with a filter facepiece respirator. 

!
!
For work in an environment that has the potential to contain airborne m. tuberculosis, a fil- 
tering face-piece respirator with a HEPA claim or an Elastomeric Facepiece Respirator with 
HEPA filter is required. 

Comment [26]: Clearly stolen 
from 
http://www.kent.edu/facilitiesplanni
ng/safety/upload/respiratory-
protection-brochure.pdf 
 
Comment [27]: Nope. Wrong. 
Berg should really stop trying to 
teach Respiratory Protection if he 
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A user does NOT perform a “fit 
test” every time. A user should 
perform a “user seal check” every 
time he/she uses a respirator. 
 
Anyone who actually knows 
anything about using a respirator 
or Respiratory Protection knows 
the fundamental differences 
between the two tests and does 
not confuse them. 

Comment [28]: This is also 
incorrect. N95 respirators were 
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  !

'-  For work in environments where odors, gases, mists and vapors may be present, such as 
painting, spraying antimicrobial s, m. tuberculosis environment s, biological waste, human and 
animal decomposition, etc. an Elastomeric Facepiece Air Purifying Respirator with Or- ganic 
Vapor/Acid Gas Cartridge s and HEPA filter are recommend ed. 

!

!
***NOTE: Be aware that onJy atmosphere- supplyin g respirator s should be used in environ- 
ments that have the potential to have oxygen levels below 19.5 percent by volume.  Atmos- 
pheric-supplying respirator s are those full-face elastomeric respirator s that are suppli ed with 
air through a hose connected to a fresh-air source such as an outside compressor or bottled 
air. 

!
!
!
!

 
!

Half-Fa ce Elastomeric Respirator Full-Face Elastomeric Respirator 
!
!
!
!
!
!
!
!
!

NOTE : When putting on all protective equipment , be sure it fits well, is posi - tioned 
properly, and eliminates exposure. When removing the disposable PPE, remove it in 
such a way as to be inside-out when removal is completed. This re- duces accidental 
exposure. 

!
!

When handling the full-face respirator or goggles, be sure to wear clean gloves. Use 
PPE when cleaning these reusable items (which should be done as soon a practical 
after the scene cleaning is completed). 



  !

HYGIENE PRACTICES 
!
!

In order to minimize exposure to pathogens , regardle ss of the PPE used, there are certain 
practice s that must be enforced. 

!
!

HANDW ASHING: At the completion of a task, when gloves are removed, it is always a 
good idea to wash the hands. Anyt ime blood gets on the skin, whether intact or not, the si te 
should be thoroughly washed immediately with soap and water. (If soap and water i s not 
availabl e, an alcohol gel or other antiseptic cleanser may be substituted until wash i ng with 
soap and water is performed. If there are scabs or sores on the skin, be gentle, avoi ding 
opening these and exposing them to microbi al i nfection . 

!
!

FUNCTIONS TO AVOID:  Whenever you are in an area of biological contam inati on, or are 
wearing PPE that has been in contact with the contaminated area, you must NOT: 

!
!

• Eat or bring food 
!
!

• Drink or bring drinks 
!
!

• Appl y cosmetic s or lip balms 
!
!

• Smoke 
!
!
!
!
!

 



  !

INJURY/EXPOSURE PROCEDURES 
!

Your employer should  make sure you  know what the company proce dures are for han- 
dling an  i njury or exposure.   However,  the following information is provide d as a supple- 
ment. 

!
What is an exposure? For the purpose of this text, it i s "a contact between human bl ood 
and/or body fluids with the employee's mucous membranes (eyes, nose, mouth), or bro- 
ken skin surface. 

!
What should be done first?  Immediately wash punctures and cuts with soap and water. 
For splashes in mucous membrane s, flush with clean water. 

!
Render appropriate emergency care.  Ifthe injury i s severe and requir es immediate pro- 
fessional care, call 9-1-1, or proceed to the nearest med ical facility for treatment. 

!
Then What? Notify your company representati ve. You should be informed as to what 
paperwork to fill out. It is important to report the exposure as soon as possible, as post- 
exposure treatment should be started promptly. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!

I f this wound came in contact with 
another's blood or OPIM, this would be 
a reportab le inj ury I exposu re. Post - 
exposure testing and treatment would 
need to be started immediate ly. I n any 
case, wash the wound thoroughly with 
soap and water, ren der the appropriate 
first aid, then notify your employer. 



  !

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

CHAPTERS INTRODUCTION  
TO HAZCOM & MSDS 

!
!
!
!
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INTRODUCTION TO THE HAZARD 
COMMUNI CATION PLAN AND MATERIAL SAFETY 

DATA SHEETS  (MSDS) 
!
!

In order to  reduce  or eliminate exposure to hazardou s chemicals by  company  employees, 
OSHA  enacted  federal regulation  29CFR19 1 0.1200, known as the Hazard Communicat i on 
Act. 

!
Employees working with chemical s must have a copy of the employer 's Hazard Communi- 
cati on Plan, complete with all Mater i al Safety Data Sh eets (MSDS) at their work si te and at 
the company office. The Hazard Communicati on Plan outlines how the empl oyer is goi ng 
to l essen or prevent exposure to hazardous ch emi cal s through the use of control/  work prac- 
tices and persona l protective  equipment.   The plan  outlines what protective  equipmen t  to 
wear, what dangers exist with each chemical , and what to do if an exposure occurs. 
!

The training a biorecovery technici an receives mu st include reading and under standing this 
plan, and documentation of said training mu st be placed in the employees training file. 

MATERJAL SAFETY DATA SHEETS 

The Material Safety Data Sheet (MSDS) is a detai led information bullet in prepared by the 
manufacturer or importer of a chemical that describes the physical and chemica l properties, 
phy si cal and health hazards, routes of exposure, precauti ons for safe handling and use, 
emergency and first-aid procedur es, and control measures.  Information on an MSDS aids in 
th e selection of safe product s and helps prepare employers and employees to respond effec- 
tively to daily exposure situations as well as to emergency situation s. 
!

The MSDS/s are a comprehensi ve source of informati on for all types of employers.  There 
may be information on the MSDS that is not useful to you or not importan t to the safety and 
h ealth in your particular operation . Concentrate on the information that is applicable to 
you r situation.  Generally, hazard information and protective measures should be the focus of 
concern. 
!

Your Rights 
1. Your workplace is required to have Material Safety Data Sheets available for every sin- 
gle hazardous chemical or substance you use or encounter as a part of your job. 
2. These must be readily avai l able for empl oyee review at all times you are in the work 
place.  ln other word s, they cannot be l ocked in an office or filing cabinet to which you do 
n ot have access. 
3. If you request to see an MSDS for a product you use at work, and yo ur employer cannot 
show it to you, after one working day you may refuse to work with that product unt il you 
are shown the correct MSDS. 
4. I f you request your own personal copy of a MSDS , your empl oyer has 15 worki ng days 
to provide  i t. 

Comment [29]: Just a quick 
search found that this is 
plagiarized from a standard OSHA 
template about Hazard 
Communication. Here is one: 
http://www.ehs.okstate.edu/modul
es/msds.htm 
Again, while OSHA information is 
regarded as public domain, Berg 
clearly wants students and others 
to believe that he wrote this. 
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SAMPLE MATERIAL SAFETY DATA SHEET FOR WEXFORD 
CHEMICAL COMPANY - WEX-CIDE - READY TO USE DISINFECT ANT 

!
!
!

WEXFORD LABS INC -- READY TO U SE WEX-CIDE 
=========== ================================  ============  MSDS 
Safety Information 
=======================================================F      SC:6840 
MSDS Date: 11/1511994 MSDS Num: BWWRL LITN: OOF039280 Product ID: READY 
TO USE WEX-CIDE MFN: 01 Responsible Party Cage: G0390 Name: WEXFORD 
LABS INC Address : 325 LEFFINGWELL AVE City: KIRKWOOD MO 63122-5000 Info 
Phone Number: 314-966-4134 Emergency Phon e Number: 314-966-4134 Review lnd: Y 
Publ ished : Y 
================= ======================= =============== Preparer Co. 
when other than Responsible Party Co. 
============== ============ ========== ================ = Cage: 
00390 Assigned Ind: Y Name: WEXFORD LABS INC Address: 325 LEFFINGWELL 
A VE City: KIRKWOOD MO 63122-5000 
===================== ====================== ============  Contractor 
Summary  ======================================================= 
Cage: 56301 Name: WEXFOIRD LABS, INC Add ress: 325 LEFFINGWELL AVENUE 
City: KIRKWOOD MO 63 122 Phone: 314-966-4134 Cage: G0390 Name: WEXFORD 
LABS INC Address: 325 LEFFINGWELL  AVE City: KIRKWOOD MO 63 122-5000 
Phone:314-966  -4134 
======================================================= Ingredi ents 
======== ==================== ========== ======== =========  Cas: 90-43-7 
RTECS #: DV5775000  Name:  0-PHENYL  PHENOL%  Wt: 0.026 --------------------------- 
--- Cas: 120-32-1 RTECS # : G07175000 Name: 0-BENZYL -P-CHLOROPHENOL 
ORTHO-BENZYL-PARA-CHLOROPHENOL   % Wt: 0.023 
==========================================  =============  Health 
Hazards Data 
=================================================== Route Of 
Entry Ind s - Inhalation: NO Skin: NO Ingestion: NO Carcinogenicity Ind s - NTP: NO 
IARC: NO OSHA: NO Effects of Exposure : EYES : IRRITATION. HARMF UL IF 
SWALLOWED. Explanation Of Carcinogenicity: NONE Signs And Symptoms Of 
Overexposure: IRRITATION First Aid: EYES/SKIN: WASH W/WATER. OBTAIN 
MEDICAL ATTENTION IN ALL CASES. 
======================================================= Handl ing 
and Disposal ==================================  ===================== 
Spill Release Procedures: PICK U P MATERIAL W/WET VACUUM PICKUP, 
SQUEEGEE & PAN/MOP. FLUSH AREA THOROUGHLY W/WATER. ALLOW TO 
DRY. Waste Disposal Methods: THROUGH CONVENTIONAL SEWAGE SYSTEM. 
Handling And Storage Precauti ons: STORE AT ROOM TEMP. DON'T LEAVE 
CONTAINERS OPEN. Other Precautions: AVOID CONTACT W/EYES, SKIN. KEEP 
OUT OF REACH OF CHILDREN. AVOID CLOTHING CONTACT. 



  !

MSDS FOR WEXCIDE CHEMICAL, CONTINUE D 
!
!
!

Explosion Hazard Information 
=================================================== Flash 
Point Text: NONE TO BOILING Extingui shing Media: SUITABLE TO ORIGIN OF 
FIRE Fire Fighting Procedures: NONE U nusual Fire/Explosion Hazard: NONE 
========== ================ ==================== ====== Con trol 
Measures====================================================== 
Respiratory Protection: NONE Protective Gl oves: REQUIRED Eye Protection: 
REQUIRED Other Protective Equipm ent: NONE NEEDED Supplemental Safety and 
Health: PH: 2.5-2.9. 
================= ========================= ============  Ph ysi cal/ 
Chemical Properties 
============ ========================== ================   B.P. Text: 
>212F Spec Gravity : 1.01 PH: (SUPP) Solubility in Water : 100% Appearance and Odor: 
CLEAR TRANSPARENT LIQU ID W/LIGHT CITRIC ODOR 
========== ========= =================== ============== Reactivity 
Data   ====================================  ================== 
Stability Indicator: YE S Materials To Avoid : STRONG ALKAL IS Hazardou s 
Pol ymerization Indicator: NO 
=============== ======================================== 
Tox i cological    Information 
======================================================= 
========== ==============================  ==============   Ecologi cal 
Inform ation 
============================================ ========== = 
============== ========================== ===============  MSDS 
Transport Information 
========================= ============================== 
===========================================   ===========  Regu latory 
Informati on 
============== ========================================= 
========== ===============================   =============   Other 
Information 
======================================================= 
============================== =============== ==========  HAZCOM 
Label  ========== ============================================= 
Product ID: LABEL COVERED UNDER EPA REGS - HAZCOM LABEL NOT 
AUTHORIZED 
======================================================= 



  !

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

CHAPTER 6 CONFINED SPACE 
OPERATIONS 



  !

Confined Space Operations 
!
!
!

Confined spaces and permit-required confined spaces pose a significant 
health and safety threat to the biorecovery technician.  Always think of 
confined spaces as dangerous. 

!
!
!
Recognizing confined spaces: 
!

By memorizing the following criteria, you will be able to recognize  an area that is 
classified as a confined space. 
!

A confined space is a space that: 
!

!
1.  Is large enough and configured in such a way that an employee can bodily enter 

and  perform assigned work, AND 
!

(-this means that your entire body (which is dependent on the size of the employee) 
must be able to completely fit  into the space.  If a 4' tall person was able to enter 
for  work and collapses, ii meets the requirements of the definition.) 

!
2.   Has limited or restricted means for entry or exit, AND 
!

(-this means, as a general rule, that if you must use a ladder to enter or exit the 
space or if you must be lowered into the space by a rope and/or a hoist, or you 
have to crawl through an opening, then it meets the requirements of this part  of 
the definition.) 

!
(-if you can walk down a set of steps or down a slope or only have to open a door 
and enter upright, then it does not meet the requirements of this part of the 
definition.  Also, the basement or crawl-space under a dwelling is not considered 
as a confined space as far  as OSHA is concerned.  The law was written for 
application to general industry.) 

!
3. Is not designed for continuous employee occupancy . 
!

(-this means that the area is not designed for  an employee to enter and perform 
assigned work for  long periods of time on a continuous and routine basis.  Jfthe 
employee must enter to perform clean-up and disinfection, then it meets the 
criteria of the defini t ion.  On the other hand, the control area of a crane may have 
a limited access and egress and allow the operator to enter and work, but it was 
designed for  he/she to work therefor long periods  of time.) 

Comment [30]: Plagiarized from 
OSHA, 1910.146(b). 
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Permit-Required Confined Spaces 
!
!

Some confined spaces may present with actual and/or potential hazard s that may increase 
the injury potential to the technician.  These spaces are called "permit-required confined 
spaces".   (OSHA regulation 29CFR 1910.146) 
!
Recognition of permit-required confined spaces. 

!

!
A permit-required confined space means a confined space that has one or more of the 
following characteristics: 
!

1. Contains or has the potential to contain a hazardou s atmosphere. 
!

(-this means that the atmosphere (air) within the space may pose a sign ficant threat 
to the entrant.  Significant threat is defined as risking death, incapacitation, 
impairment of the ability of se(f-rescue or serious injury or acute illness.  As a rule, 
atmospheric conlaminates are divided into three categories: 

!
A. Oxygen deficits or enrichments: 

An oxygen deficit may be caused by decomposition of organic 
materials such as sewage, chemical reactions such as rust, and 
displacement by other gases and/or vapors.  Even if there is enough 
oxygen when you enter, ii can be used up by your presence  and your 
work.  Remember  than an oxygen deficit or enrichment cannot be 
detected by smell,· only a gas and vapor detector will work.  Rusting 
pipes, dead animals and decaying matter in a corifined space may 
help give you a hint that a de,ficit is present.  

!
B. Flammable gases, vapors, mists, and dusts: 

Chemicals and gases can explode suddenly,from  cigarettes, static 
electricity, sparks, or heat. 

!
C.   Toxic Materials: 

Toxic materials may be present  in a solid, liquid, or gas.  Toxins can 
harm your breathing and nervous system.  Often, you cannot see or 
smell them.  Some gases, vapors and dusts can burn or smother you 
quickly.  Others don't have obvious e,ffects and so are especially 
dangerous . 

!
2. Contains or has the potential to contain an engulfment hazard. 

!
(-this means that afine solid material or liquid may be present  or have the potential 
to be present  which could engulf the entrant and suffocate them.) 
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!

3. Contains an internal configuration such that an entrant could be trapped or 
asphyxiated by inwardly converging walls or by a floor which slopes downward 
and tapers to a smaller cross-section. 

!
(-this means that any space/ vessel that has sides that will allow the entrant Lo slide 
to the bottom and prohibit self-rescue or trap the entrant in a smaller opening will 
meet the definition.) 

!
4. Contains ANY other recognized safety or health hazards. 

!
(-this means that if there is mechanical, electrical, pneumatic,  hydraulic, heat, cold, 
noise, etc. hazards, then this space is a permit  space.  As a rule, all incoming lines 
and pipes must be "blocked" and all internal moving parts must be rendered 
harmless, etc.) 

!
!
!

Class A, B or C 
!

Confined spaces are classified by how dangerous they are for you r health.  This depends on 
oxygen levels, fire dangers ("fl ammability"), and poi son dangers ("toxicity"). 
!

Class A confined spaces are very dangero us. Thei r oxygen levels may be low.  Explosion s 
may be likely.  They may have high levels of toxic gases or chemicals. 
!

Cl ass B spaces presen t dangers i f proper safety steps are not followed. 
!

Class C spaces have possible hazards, but special work  procedures  are not necessary. OnJy 
trained  persons should decide whether a space i s Class A, B or C. 
!

Prepare Carefully 
!

Always prepar e before entering a confined space.  Use the right ventilation and Personal 
Protective Equipment.  Make sure all equipment is tested and grounded. 
!

Cut off gas, power, steam or water l ines into the confined space.  Post a permit stating that 
you are inside. 

!

!
Have a qualified person test the air for oxygen, flammability , and toxicity.  Test high, low 
and in the corn ers. 
!

Have at least one  "buddy” outside, connected t o  you b y  l i f e l i n e .   Your  budd y  shou l d  know 
cardiopulmonary   resusc i tation   ("CPR"), Cirst aid, and  how  to  use  safety  equipment.    Stay in 
contact  with  your  buddy . 
!

Stay alert and don't smoke or eat while in a confined space. 
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CHAPTER 7 
LOCKOUT I TAGOUT OPERATIONS 



  !

Lockout I Tagout Operations     
!
!
!
!

Disclaim er: Thi s chapter is an overv i ew of Lockout I Tagout operati ons a nd i s not a compl ete 
course. You must attend an offici al course and pass a test to comply w ith OSH A Regu lations. 

!
!
Purpose 

!

!
When responding to a scene where a machine i s contaminated with blood or OPIM, 
simply unpluggi ng th e machin e may not be enough. Many seriou s accidents have 
occurred when someone thought a machine or the electricity was safely off. 
!
Ensuring Machines Stay OFF 
!

In accordance with the requirements of OSHA regul ati on 1 9 10.147, Lockout I tagout 
ensures that machines and power remain temporarily off.  Without a lockout I tagout 
system, there i s the possibility that a machine could sudd enly start up, causing injury or 
death. 
!

Lockout  I tagout  procedures   are  employed   to  lockout  energy   isolating  devices whenever 
maintenance or  servicing  is done on  machine s or  equipment.     It i s used  to ensure  that  the 
machine  or  equipment  is stopped,  isolated  from  all  potentially  hazardous  energy  sources and  
locked  out  before  employees  perform  any  cleaning  or maintenance. 
!
In most industrial situations, the persons employed by the industrial company will already 
have a lockout - tagout program in place. By und erstanding what is required of a program 
will help the technician to recognize the procedures and make sure they are being properly 
implem ented.  In locations where the lockout procedure s must be performed solely by the 
bi orecovcry technician , a written bi orecovery company policy and procedure must be in 
place, and the technician must be trai ned and equipped to empl oy the correct procedures. 
!
Lockout is the preferred method of isolating machines or eq uipment from energy sources. 
Lockout i s defined as the p l acement of a lockout device on an energy isolating device, in 
accordance with an establi shed procedure , ensurin g that the energy i solating device and 
the equipment being controlled cannot be operated until the lockout device is removed . 
!
Tagout is to be performed instead of lockout ONLY WHEN there is no way to lockout a 
machine. Tagout is defined as the placement of a tagout device on an energy isolating 
device, in accordance with an established procedure, to indicate that the energy isolating 
device and the equipment being controlled may not be operated until the tagout device is 
removed . Machinery and equipment that i s not capable of being locked out must be 
identified as such, and must be tagged out to isolate it. 
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The OSHA standard does not apply in the following situations: 
!
!

While servicing or maintaining cord and plug connected electrical equipment , prov 
id ed that the equipment is unplu gged from th e energy source; and the plug remain s 
under the exclusive control of the employee performin g the servicing and/or 
maintenance; and 

!
During hot tap operations that involve transmission and distribution systems for gas, 
steam, water, or petroleum product s when they are performed on pressurized pipelin 
es provided that continuity of service is essential , shutd own of the system is 
impractical , and employees are provid ed with al ternative protection that is equally 
effective. 

!
!
!
Seven Step to Prepare for Lockout I Tagout 

!
!

1. Prepare for shutd own . Think , plan and check.  Trunk through the entire proced 
ure.  Identify all parts of any systems that need to be shut down. Determine what 
switches , equipment and people will be invol ved.  Carefully plan how restarting 
will take place. 

!
2. Communicate.  Notify all those who need to know that a lockout I tagout 

procedure is takin g place. 
!

3. Identify all appropriate power sources, whether near or far from the job site. 
Tnclude electrical circuits, hydraulic and pneumatic systems, spring energy and 
gravity systems. 

!
4. Shut down the machine or equipm ent using the procedures established for the 

macrune or equipment.  An orderly shutdown helps avoid any additional or 
increased hazards).  Neutrali ze all appropriate power at the source. Disconnect 
electricity . Block movable part s.  Release or block spring energy. 
Drain or bleed hydraulic and pneumatic lines. Lower suspended parts to 
rest positions. 

!
5. Lock out all power sources.  Use a lock designed only for tills purpose. Each 

technician should have a personal lock and key. 
!

6. Tag out all power sources and machines.  Tag macrune controls, pressure lines, 
starter switches and su spended parts.  Tags should includ e your name, 
department, how to reach you, the date and time of tagging and the reason for the 
lockout. 

!
7. Do a complete test.  Double check all the steps above.  Do a personal check. 

Push start buttons, test circuits and operate valves to test the system to assure it 
i s off. 
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Restoring Power 
!
!

Before lockout or tagout devices are removed and energy is restored to the machine or 
equipment, certain steps must be taken to reenergize equipment after cleaning is 
completed, including: 
!

l .  Ensuri ng that machines or equipment components are operationally intact 
!

2. Ensuring that all employees are safely positioned or removed from equipment 
!

3. Ensuring that cleaning equipment, tools, or loose parts are removed from the 
machine or equipm en t. 

!
4. Ensuring that lockout or tagout devi ces are removed from each energy-isol ating 

device by the employee who applied the device. 
!
!
!
Use of Tagout ONLY 

!

!
When the energy-isolating device cannot be locked out, tago ut must be used .  When using 
tagou t, the biorecovery technician must comply with all tagout-rel ated provisions of the 
standard and, in addition to the normal trai n in g req uired for all employees, mu st understand 
the following limitation s of tags: 
!

I .  Tags are essentially warning devices affixed to energy-isolating devices and do 
not provide the physical restraint of a l ock. 

!
2. When a tag is attached to an isolating means, it is not to be removed except by 

the person who applied it, and it is never to be bypassed, ignored, or otherwise 
defeated. 

!
3. Tags must be legibl e and und erstandable by all employees. 

!
4. Tags and their means of attachment m u st be made of materials that will with 

stand the environmental cond i tions encountered in the workpl ace. 
!

5. Tags may evoke a false sense of security.  They are only one part of an overall 
en ergy control program . 

!
6. Tags must be securely attached to the energy-isolating devices so that they 

cannot be detached accidentally during use. 
!

NOTE: Most industrial sites have their own lockout/tagout program in place. Biorecovery 
Technicians must insure that they personally check each step of the program , and hold the 
key to the lockout devices while working on a machine . 
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DO NOT 
OPERATE 

THIS TAG & 
LOCK TO BE 

REMOVED ONLY 
BY THE PERSON  

SHOWN ON BACK 
!
!
!
!
!
!

Sample Tag 

!
!
!
!
!
!
!
!
!
!
!
!
!
!

Althou gh there are 
many   vari ations   of 
th is tag, thi s is the 
basic  concept.   On 
the back of  the  tag 
w ill be a place for the 
name of the person 
who is actually at risk 
inside the machinery. 
Only that person 
should install and 
remove the  lock  or 
tag that keeps the 
machine  turned  off. 
ln addition , the time, 
date, and description 
of equ i pm ent locked 
out may be listed. 
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OTHER REGULATED HAZARDS 
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Other Regulated Hazards 
!
As in any restoration bu siness, your employer mu st comply with certain regulations related 
to hazards in the workp lace.  OSHA requires plans to be in place and employees to be 
trained to recogni ze and handle certain hazards on the worksite.  If your employer intends  
for you to perform certain tasks, there are specific courses that must be offered to you (in 
addition to those listed in this manual) in order to be compliant with the law.  Some of the 
more common issues are: 
!
HEALTH ISSUES 
Some of the more recent compliance i ssues center around construction materials that either 
were once used  universally in the building of residential and commercial properties, or are 
still current ly in use. In recent years, these materi als have been found to cause health 
problem s in exposed individuals.  Special techniques and precautions have been developed 
to safely remediate the environment and reduce or eliminate your and your client's exposure 
to these materials during the restoration process. 
!
ASBESTOS 
Asbestos is a widely used product in the United States.   Floor tile, acousti cal ceiling til es, 
insulation, textured ceiling paint, and other asbestos-containing materials can be found in 
most propertie s. Thi s means that if you are performing biorecovery services in a home or 
business,  you may encount er asbestos.   Asbestos i s brittle and is friable.  Disturbing brittl e 
asbestos can cause particle s to become airborne, where they can be inhaled into the lungs. 
Asbestosis may result which is a potentially fatal lung condition.  Get training on asbestos 
removal or have your employer seek out a reputable subcontract or to remove the hazard. 
!
LEAD PAINT 
Like asbestos, lead paint can be found in older homes, or new industrial construction . 
Today, lead paint is associated with brain and liver disorders from the inhalation and 
ingestion of flakes of paint, primarily by children.  Special procedures mast be taken if you 
intend to remove lead-based paint from surfaces.  Courses are available. 

!
!
!

SAFETY ISSUES 
Depending on the situation, your employer may require you to perform biorecovery services 
in positions that may pose a safety risk, such as working off of the ground. LADDERS ,  
WORKING ON SCAFFOLDING , HIGH LEVEL SAFETY, and other 
programs may be required on these bioreco very scenes. 

!
!
!

Your employer is responsible for making your workp lace as safe as possible.  You are also 
responsible. 
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BIORECOVERY  EQUIPMENT AND 
SUPPLIES 

!
!

In order to be prepared to tackle a wide variety of scenes and situations, the following sup- 
plies are recommended as a minimum.  This listing is in no way totall y inclusive or exclu- 
sive. As you are faced with each case, you wil l discover the need for specialty tools, chemi- 
cals, and technique s that you will have to add to your inventory. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

0 CHEMOTHERAPEUTIC  
WASTE INFECTIOUS  WASTE 

© 
!
!
!
!
!
!
!
!
!
!
!
!

i f you  have  one). 

BIO-HAZARD BAGS (red plastic with 
the biohazard warning imprint) -  a dozen 
each of sizes small, medium , and large. 
A ll saturated products go in these bags. 
The large (30 gallon) bags are u sed to line 
the cardboard biohazard boxes. When the 
bags are two-third s full , seal them with a 
twi st-tie, tape, or other se- cure method . 

• BIOHAZARD BOXES - These card- 
board boxes are approximate I y 18"X18" 
X 30" and are to be lined with the appro- 
priate red plastic biohazard bag.  These 
boxes are convenient when set up at 
scenes where you can depos.it sah1rated 
fabrics, disposable wipes, cushions, car- 
pet pieces, or any other contaminated 
i tem.  Once you seal the plasti c liner, seal 
the carton with plastic packing tape.  Be 
sure to seal all edges, top and bottom. 
Mark the box with your company name 
(and waste generator regi stration number 

!

SEALING (packing) TAPE and DISPENSER - This is for sealing your BioHazard boxes. 
!

50' COMMERCIAL-GRAD E GARDEN HOSE -  You never know when you are going to 
need water at the scene. 
!

COMMERCIAL-GRADE  HOSE NOZZLE- For the hose. 
!

PLASTI C BUCK.ET -  Minimum of two-gallon capacity.  For mixing chemjcal s and to dip 
brushes or disposable wipes into.  Especiall y helpful when done with the scene and it is time 
to clean up your equipment. 



  !

EXHAUST FANS - Preferably commercial grade, but rectangular window fans will do. Use 
the fans to exhaust odors from buildings, or to   distribute chemicals or ozone through- out 
an area. 
!

LARGE, STRAIGHT-EDGED PLASTIC SHOVEL - Similar to ones used on farms to 
shovel manure.  This device will be useful in shoveling large quantities of coagulated blood 
or tissue from a yard, roadway , floor, etc.  It also can be used to shovel absorbent for 
distribution. 
!

STEP LADDER - A two-step folding step ladder is extremely useful when cleaning walls 
and ceilings. 
!
PUMP SPRAYER- 
A minimum  of one each of sizes large (2 gal.) and  small (1 qt.). These  sprayer s con- tain  a 
reservoir for the liquid  and a handle that i s pumped to 
build up pressure in the tank.
 When a trigger is pulled, the liquid is released as a spray.  The large si ze comes 
with a hose and wand attached. This unit is u sed pri- maril y for spraying 
large areas with disin- 
fectant, or to soak a ceiling prior to scraping. The small sprayer is used for limited areas and 
can contain enzymes, detergents, disinfectants, or deodorizer s. 
!

QUARTZ-HALOGEN  LIGHTS - These lights are generally 500-watt floodlights mounted 
on a tripod in pair s, or singly on a small stand . These lights are an essential part of your 
cleaning arsenal and should be used on every indoor scene.  Bright lighting is invaluable in 
helping to locate tiny drops of blood in dark corners.  Be sure to maneuver the lights to 
visualize every nook and cranny of the scene.  Without these lights, much will be mi ssed. 
Carry a minimum of one pair on a tripod, and one single portable.  Be sure to carry replace- 
ment bulbs, as the life of halogen bulbs in this type of use do not last long. 
!
RAZOR SCRAPER - A razor scraper is an excellent tool to remove fatty tissue from glass. 
By first using the tool to scrape a window , mirror , or picture glass free of the filmy coating 
commonly associated with blood , fatty tissue and brain matter, the follow-up cleaning with a 
cleaning chemical will go much faster. 



  !

ELECTRlCAL POWER CORD - (minimum 75' drop cord) on a reel.  There will always be 
a time when an electrical outlet is not close at hand.  Be sure to u se a high quality cord, 14- 
gauge wire or better, in a high -visibility color like yellow (to avoid tripping people).  Al- 
ways have a high quality mu lti-plug adapter for the end of the cord, as you may have to plug 
several i tem s in. 

!
!
!

THREE-PRONG ADAPTERS - 
These small plu gs convert two- 
prong electrical outlets to allow 
3-pronged devices to be plugged 
in.  Be sure to carry several of 
these. 

!
LATEX OR NlTRlLE 
GLOVES - (minimu m of 50 
pai r, in sizes compatibl e with all 
technicians on the call)  (see 
details elsewhere in this man- 
ual) 

!
DISPOSABLE   WIPES - These 
multi-ply paper towels are the 
heart of your cleaning arsenal. 

Great for wiping up anything, they are durable, absorbent , and inexpensive. They are usu- 
ally packaged  in boxes, and dispensed like tissues. 
!

BIOHAZARD BARRIER TAPE - A roll of thi s barrier tape is benefic ial when seali ng off an 
area. Its u se is especially recommended for publi c areas such as retail stores or restau- rant s 
to establish a "safe zone". This  will reduce potential problems such as exposure 
claim s and cross contaminat ion by unauthorized persons tracking blood from the scene into 
previously non-contaminated  areas. (minimum of 1 roll). 
!

HELMET - A hard hat or fire helmet can provide head protection when there may be a dan- 
ger of fall ing debri s. This could be at the scene of an explosion, fire, construction site, or 
industrial hard -hat area. 
!

EYE PROTECTION - Non -fogging goggles or eyewear with side and brow protecti on is 
essential. Minimum of one pair per technician and a spare in the event a pair is Jost or bro- 
ken. 

!
FILTER MASKS - Both surgical masks and HEPA filter masks should be carried . (there 
must be an OSHA Respiratory Protection Plan in place to wear a HEPA respirator mask.) 

!
DUCT TAPE - This tape always comes in handy for everything from posting signs, to 
holding up hanging debris. (minimum of 1 roll) 
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CHEMICALS - see other chapter on chemicals 

CARPET KNIFE AND EXTRA BLADES - Used to cut uphol stery, carpet, mattresses , etc. 

MOP -Request a plastic mop-head retention system. Mops with metal mop-head retention 
systems will corrode from the use of disinfectants. 

!
MOP BUCKET  - Use only a commercia l  grade plastic mop bucket with a   ringer- 
attachment.  Metal buckets will corrode from the use of disinfectants. 

!

!
SCRUB BRUSH WITH LONG HANDLE (40") - This bru sh can be un-screwed to be used 
alone or can be used with th e handle to reach high walls and ceilings. It can also be used to 
scrub floors from a standing position. 

HAND SCRUB BRUSHES - Brushes are essentia l in scru bbin g walls and floors KEVLAR 

OR 
LEATHER GLOVES - 
For handling sharp ob- ject s such as needles and glass. 

!
FULL FACE RESPIRA - 
TORS - These respirators will have full-face shields, and replaceable filter cartridges .  There 
m u st be an OSHA Respi- ratory Protect i on Plan in place to use these respira- tors. 

!
!
!

JUMPSUITS - Complete with hood s, booties, and elastic wristlets. 
!

OZONE WARNING SIGNS - If you have an ozone generator, you must post warning signs 
when the device is in use. 

!
BATTERY OPERATED FLASHLIGHT - Request a good one that has a swiveling flood - 
light head and a flat base.  These are especially useful when illuminating a fixed area for ex- 
tended period s. Most use a 6 or 12 volt lantern battery. 

!
BUNGEE CORDS-From  holding open doors to strapping down equipment on the truck, 
these devices arc very versatile and can act as third hand s in many situations.  Stock several 
different sizes on your vehicle. 
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CAMERA - Documentation is the key to disputes or documentin g scenes for insurance 
company claims.  Use a digital or 35mm camera with a wide-angle l ens for best results.  Be 
sure to have a strobe attachment.  Ifusing 35mm, stock onl y  12-exposure film, as larger 
rolls will require multiple cleaning calls to use up, wasting time or film.  Always take before 
AND after shots. 
!

TRAFFIC CONES - These can come in hand y to help give the technician an unloadi ng zone 
behind the cleaning vehicle, block a driveway, or any number of other u ses. 
!

5-GALLON CONTAINER - A 5-gallon plastic gasoline or diesel fuel container does 
nicely.  Fill with water and store for those times when water for mixing chemicals, and rins- 
ing is not available. 
!

ABSORBENT - In some situations, it will be necessary or at least more expedient to spread 
absorbent on a blood or fluid spill, then scoop it up.  There are many types and brand s of 
absorbent s on the market. 
!
AMPEL PROBE - This device is basical ly a high-dens ity plastic set of tongs that are de- 
signed to easil y pick up sharp obj ects such as needles and syringes, broken glass, or any 
other object that a technician would prefer not to use their hands to hand le. 

!
!
!

 
!
LARGE KELLY CLAMP -A surgical instrument that works similarly to an Ampel Probe 
use but not as ergonomically friend ly. 
!
LARGE PLASTIC SPACKLE KNIFE - This device works extremely well for scraping dried 
blood and tissue from walls and ceilings. It also is used for scraping the wet texture material 
off of ceilings as described elsewhere in this book . 
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MEDIUM METAL PUTTY KNIFE - This device works like the plastic spackle knife but 
becau se it is metal , has a tendency to becom e bent which scrapes unevenly and may cut into 
drywall. The advantage of this device is that it can be used on abrasive surfaces without the 
damage plastic would su stain. 
!

SPRAY BOTTLES  - Select a minimum  of  1 quart bottl es designed  for chemical use 
!

1 LITER BOTTL ES - In order to mix chemicals in mod erate quantities, and apply these 
chemicals in a non-spray mod e, use I -liter soda-pop bottles fitted wi th "sports drink" type 
sipping nozz les.  (nozzles can be purcha sed at grocery stores) 
!

GROUT REMOV ER TOOL - For the removal of blood stained/soaked ti l e grout found in 
some bathrooms or kitchens. When grout stains will not come out, u se thi s tool to remove 
the grout. 
!

PUMICE STICK - Pumice speeds the action of chemicals or works alone throu gh abrasive 
action.  Removes blood from concrete and masonry walls.  Pumice works best in the presence 
of a liquid.  To use a pumice stick, unwrap one end, and rub vigorously against a wet surface.  
Use onl y on porcelain or concrete. 
!

SERRATED SCISSORS -for cutting foam rubber and carpet padding. 
!

SERRATED KNIFE  -  6" blade mini- mum.  Used for cutting mattresses, uphol stery, etc. 
!

SAWS - Stock a selection of small saws including a wallboard saw for removing sections of 
wallboard, studs, cutting up furniture, etc. 

!
LINOLEUM KNIFE - With straight and hooked blades. Used for cuttin g carpet, fabric, and 
upholstery. 

!
!
!

TRASH BAGS -  standard 30-gallon drawstring trash bags for baggin g non-hazardou s 
waste. 

!
BLOW DRIER - used for drying carpet and fabric when dealing with a small restoration 
j ob. 
!

TOOL BOX - To carry a variety of hand tools. Use only plastic as the disinfectant s will 
corrode a metal toolbox. Fill with assorted sized flat-head and philips screwdrivers, wrenche 
s, plier s, ratchet set, hammer, drill & bits, and other devices li sted here. 
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PLASTIC DROPCLOTHS - For covering areas that you wish to remain clean.  Use 9'X 12' 
sized clear plast ic. 

!
SHARPS CONTAINERS  - Sharps containers are red plastic containers designed for the dis- 
posal of needles, syringes, etc. 
!

FUNNEL - Used to assist in pouring chemicals into spray bottle s. MEASURING CUP - For 

measuring out chemicals. 

!
ROPE - Use for a variety of purposes. (2, 25-foot sections of 1/4") WHISK BROOM & 

DUST PAN - For pi cking up debris. 

STANDARD PLASTIC-BRISTL ED BROOM  - For sweeping up debris. 
!

!
PUSH BROOM - For larger job s such as on a highway . 
!

SCRUBBIES-   A plastic version of steel wool mounted to a 3x5" pad with a  handle. 
!

WET/DRY VACUUM - When dealing with blood on a  solid, hard surface, it is better to 
u se absorbents, scoops, or disposable wipes. It will be very difficult to decontaminat e a wet 
vac after vacuuming up blood . The wet/dry-vac can be better used to vacuum up water or 
broken glass and other small foreign particles found at the scene. Vacuuming glass can 
save time and potential injury by reducing the exposure related to picking up the glass by 
other mean s. 
!

CARPET SPOTTER MACHINE- Thi s device consists of a wet-vac and a low-pressure 
sprayer in one package .  Once you have applied a cleaning chemical on a carpet, this device 
can be used to rinse and vacuum . 

!
!
!
!

All equipment and suppl ies that came in contact 
with contaminants, or had the  potential to  be 
contam i nated must be decontaminated as soon as 
possi ble after the job is completed. Preferably, the 
decontamination process should be done at the 
scene, but if not possible,  they shou ld be 
decontamina ted before serv ici ng or being put back 
into service. If there is a delay, the equipment has 
to be labeled as a biohazard (per OSHA) and if 
relevant, the specific area of the eq uipment that is 
contaminated must  be listed. Place contaminated 
tools in a dedicated container to isolate them until 
decontaminatio n can be accomplished. 
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CHAPTER 10 
SPECIALTY EQUIPMENT AND ITS USE 
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SPECIALTY  EQUIPMENT 
!

!
AND ITS USE 

!

!
!
!
!

STEAM -VAPOR MACHINE- 
!
!

The steam-vapor generator consists of an electrical heating el ement and a water reservoir 
that generally holds two to three quarts. 

!
!

The steam-vapor machine deep-cleans in a non-destructive manner by using h eat and mois- 
ture to open the micro scopic "pores" contained in most solid surfaces - where chemicals can't 
reach trapped contaminan ts and stain particle s. The heat and moisture al so help emul- sify or 
dissolve dry or encrusted contaminants.  The temperature of the steam also provid es a 
measure of sanitization by killing bacteria , spores, and other micro scopic organisms. You wil 
l find that this unit provides detailed cleaning, whi ch often can't get done any other way. 

!
!

USING A STEAM  VAPOR MACHINE: 
!
!

The machine has several attachments for dealing with a variety of si tuat ions. These hose 
attachments include brushes in variou s configurati ons and bristle stiffness, as well as an at- 
tachment that u ses towels clipped to the attachment head to serve as the wi ping and cl ean ing 
medium. Steam passing through the towels loosen , then pick up surface contaminant s. 
!
Always work.from the top down to minimize dripping contaminant s onto already cleaned 
surfaces. 

!
!

Start with the smallest bru sh necessary and clean comers and other tight areas first,ju st as 
you would if you were pai nting. Work you way up to larger brushes as you clean. 

!
!

You can also u se industrial paper towels (sometimes called "wipes") that can be thrown away 
instead of cotton towels. 

!

!
All surfaces - even glass and metal - have pores just like skin does. The superheated vapor 
works because heat opens the pores, allowing trapped contaminants to be released. If you 
don't wipe off the released contaminants immedi ately. it may get trapped once again when 
the surface cools. Be thorough but move quickly.  The bui ld -up of hot steam on a surface 
may cause damage.  
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!
STATISTI CS 

!
The temperature of the 
vapor at th e tip of the 
nozzle i s between 190 
and 225F. degrees - 
dependin g on the bru sh 
you are using (having a 
towel wra pped over a 
bru sh  rai se s the 
temperatur e), but the 
vapor i s so fine th at i t 
cool s to und er I00 F. 
degrees 9- 1 0 in ches 
from the tip wh en vented 
into th e air. 

!
!
!
!
!
!
!
!
!
!
!
!

WARNING: A 
towel clipped 
over a brush can 
get hot enough to 
bum you as long 
as vapor passes 
through it, but it 
will cool within 
seconds af- ter the 
vapor is turned 
off 

Most protein-based stains - such as blood , vomit , and body fluid s - 
can be "set" by heat at temperatures above 180 degrees or by the 
pa ssage of time. Once they are "set" they are chemically bonded to 
the surface they arc on and cannot be easily removed . Most of them 
can be removed more easily by soaking them for 10- 15 minutes 
beforehand with an enzyme or detergent product. 

!

!
Man-made carpet fibers all have a melting point of 300 degrees or 
above, so they cannot be melted by the heat generated by the steam 
vapors, but they are like hair in that they can be heat-set to retain a 

physical shape at temperatures ranging from as low as 185 degrees 

to around 250 degrees. In other words, you can't melt them but you 
can change their shape with the heat generated by a vapor system, 

especiall y if you linger too l ong in one place. Normal back-and - 
forth motion used in cleaning a carpet prevents h eat bu i ldup in the 
fibers. 

!
!

Always start cleaning wi th low pressure and increase it only if the 
substance being cleaned requires it. Stay in the habi t of using l ow 
or medium pressure whenever possible - it will extend your runnjng 
time and is usually enough force for most clean ing tasks. 

!
!

Use only a heavy-duty extension cord rated for 15 amps. 
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WHICH ACCESSORY TO USE 
!
!

Use the triangular brush for uph olstery, spot cleaning carpets, detai l ing comers of floors, 
walls, etc. Clip a towel over the brush for cleaning upholstery , drapes, or textured vinyl 
wa llpaper. 

!
!

Use the nozzle attachment for concentrating the vapor on a surface, or bl owing loose de- 
bris out of cracks and crevices. 

!
!

Use the bronze bristle brush on most meta l surfaces. It i s also i deal for cleaning chrome, 
brass and glass. 

!
!

Use the nylon bristle brush on soft surfaces. 
!
!
!
!
!
SPECIFIC SURFACE APPLICATIONS 

!
!
VINYL FLOORS-Vi nyl floors are generall y easy to clean.  When faced with b l ood in the 
seams, or tarry blood, the steam vapor generator can be effective.  But, do not allow heat to 
build up in the viny l. High tempera tures can soften it enough to affect its texture. Work fast. 
If you use the rectangular brush, use with med ium pressure and no towel. W.ipe up the 
contaminants immediatel y after appl ying the steam. 

!
!
WOOD PARQUET-Use th e rectangular brush with a towel and low pressure. Move fast to 
avoid heat or moi sture buildup in the wood. 

!
!
WOOD SURFACES - GENERAL-Avoid getting natural wood too wet or hot. Use the 
triangu lar brush with a towel and l ow pressure. Work quickly to avoid heat or moisture bui 
ldup from damaging the finish or warp ing the wood . 

!
!
ACOUSTICAL TILE CEILINGS-  The heat from a steam-vapor unit will destroy these 
tiles. Do not attempt to use this device to clean this type of ceiling. 

!
!
WALLS-For latex paint and wallpaper, use th e triangu lar brush with at least two l ayers of 
toweling. Use low heat and move quickly. 

!
!
UPHOLSTERY -Apply a detergent by misting the affected area. Use l ow pressure wi th the 
triangu lar brush and a towel.  Follow up by wiping or vacu uming. 
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OZONE GENERATORS 
!
!

BACKGROUND 
!
!

Ozone is a molecule composed of three atoms of oxygen . Two atoms of oxygen form the 
basic oxygen molecule-the oxygen we breathe that is essential to l ife. The third oxygen 
atom can detach from the ozone molecule , and re-attach to molecules of other substances, 
thereby altering their chemical composition.  It is this ability to oxi d i ze other substances that 
forms the basis of ozone 's value in combating odors of decomposition. 

!
!

TIIE HISTORY OF OZONE 
!
!

Ozone has been extensively u sed for water purification, but ozone chemistry in water is not 
the same as ozone chemistry in air. There is currently a great deal of controversy regarding 
the benefits versus the risks involved with indoor ozone use. The Environmental Protection 
Agency and other government research groups have publi shed data that questions the effi- 
ciency of ozon e generators in combating odors and eliminating biological contaminants from 
the air. These studies have primarily been done at concentrations well below the lev- el s 
used by remediation companies and may not give a true picture of its ability at higher concen 
trations. 

!
!

THE HAZARDS OF OZONE 
!
!
The same chemica l propertie s that allow high concentration s of ozone to react with organic 
material outside the body give it the ability to react with similar organ i c materia l that makes 
up the bod y, and potentially cause harmful health consequences. When inhaled , ozone can 
damage the lungs. Relatively low amounts can cause chest pain, coughing, shortness of 
breath, and throat irritation. Ozone may also worsen chronic respirator y diseases such as 
asthm a. You must ensure that no person or pet becomes exposed. In addition, ozone can 
adversely affect indoor plants, and damage materials such as rubber, electrical wire coat- 
ings, fabrics, and artwork containing susceptible dyes and pigments. Computer disk drives 
and other el ectroni c equipment can also be damaged. The Occupational Safety and Health 
Adminis tration (OSHA) Air Contaminant Standard 29CFR 1910- 1000 has set li mits on ozone 
respiration of not more than .I0 part s per million for a maximum of eight hours (for humans 
in an occupied area). As a biorecovery technic ian u sing much higher concentra- tion s, you 
must ensure that ozone is only used when the premises is unoccupied. 
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THE MACHINE 
!
!

Ozone generators are manufactured by many companies.  The way they generate ozone, 
however, falls into two basic method s.  The first method is through the use of an Ultra Vio- 
let l ight source in the machine. The second method is by "Corona Di scharge" (whjch i s ba- 
sically creating sparks inside the machine).  Regardless of the generation method used, some 
manufacturer s produce models with higher outputs than others. 
!

Producing a high level of ozone concentration takes time. It may take from several mjnutes 
to several days to completely deodori ze an area, depending on the size of the area, the se- 
verity of the contamination and the output capacity of the machin e.  For most home decom- 
positions, a minimum run-tim e of 24-hours is required. 

!

!
There are a number of scientific calculations that could be presented here to compute the 
necessary time and output s - versus the organic load, humidity and temperature, to estimate 
completion time. Ultimately, it is irrelevant. The final judgment that the ozone has done its 
job rest s with your nose. 
!

Before setting up the machine, make sure all pets, plant s, metals subject to tarnishing, rub- 
ber, and artwork has been removed from the area. Protect other items by wrapping them in 
plastic. 
!

Select a central location for the machine and set it as high off the floor as possible. 
!
!

Some machines have output adjustments.  If this is the case, select the output recommended 
by the manufacturer.  (Do not turn the machine on at this time) 

!
Most machines do not have an internal fan large enough to circulate the ozone.  You will 
need to set up at least one large fan to accomplish this.  Set the fan facing the ozone genera- 
tor. 
!
If the machine does not have a remote control or a timer you may want to use an electrical 
lighting timer such as those used to program the on and off times of appliances or lights. 
This way , when you return to the scene after the programmed operating time, the machine 
will be off. A lways allow 30 to 60 mjnutes for the ozone to dissipate after the machine shuts 
down before entering the premjses to reduce the chance for ozone exposure. Open doors and 
windows to remove any residual ozone. 



   !

Once the machine is programmed, turn it on (and the fan if you are using one), and immedi- 
ately leave the area. 

!
Post warn ing signs at every entry point. 

!
!

 
!
!
!

When you return , sniff the air for odors.  Ifthe odor remains, activate the ozone genera tor 
for additiona l  treatment  time. 

!
!
!
!
!
!

Ozone  generators   come   i n 
many shapes and styl es. Most 
contai n  similar  controls.  There 
is an off-on  switch ;  a  timer; 
and in some cases, an ozone 
quantity adjustment knob.  The 
un it shown is a very  effect i ve, 
h igh capacity machine .  Un l ike 
i ts competito rs, man y of i ts 
compo n en ts such as t h e 
compressor and filter are 
exposed. It also does not have 
its own internal fan. The 
discharge hose  must  be  placed 
in front  of  an  air  moving 
device to distribute the ozone. 
Ozone machin es should not be 
left in the  room  they  are 
treat ing. The ozone should be 
piped in from another, non- 
contam inated area by way of a 
tube  or  hose. 
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ULTRA LOW-VOLUME FOGGER 
!

!
Fogging is different from spraying.  Fogging is a way to saturate an area with a chemical 
while minimizing water damage to the contents.   The d ifference is the small size of the 
liquid droplets that are propelled into the environme nt.  Most units produce dropl ets in the 
10-80 micron range .   Because of this, the U LV fogger uses less volume of prod uct to 
achieve results. These unj ts can produce a fog that will lightl y coat an item or when directed 
upward s, produce a mist that will rema in suspended in ai r for extended periods of time, 
allowing the droplets to bind with other airborne contaminants.   Most units have a contro l 
knob to adjust the size of the dropl ets from a fine fog to a heavy mist.  The lower the flow 
rate the sm aller the droplet size. The droplet size also varies w ith temperature and v i scosi ty 
of the material being dispen sed.  ULV foggers can dispense odor-combating chemicals as well 
certain permissible antimi crobi al s. Before you begin to use the unit, condu ct a pretreatment 
walk-through and inspection to ensure that nothing i s l eft to chance (see warning).  Shut off 
pil ot lights and open flames. Turn off exhaust fans and ai r vents to keep material from 
drifting out of the desired area. Be sure to cover or disable any smoke detectors, as they can 
be activated by the resu l ting fog.  (Remember to re-active the smoke 
detectors after the j ob is completed.)  Clean the uru t after each appl ication to ensu re that the 
next time you use the fogger you won't have to worry about what materi al s were last used 
and possible incompatibility with any residue. 

!
!
!
!
!
!

WARN ING: 
Use extreme caution 
when using an ULV 
fogger. L iquids conduct 
electricity, and spraying 
a mist into a live 
electrical outlet or 
appliance may exposure 
you to an  electrical  
shock. In addition , some 
chemicals may be 
flammabl e.  Be sure to   
extinguish    any pi lot 
lights or open flame 
prior to fogging. 

!
!
!
!
!
!

U LV foggers generally con si st of a l iquid storage tank, a pump, a corrugated h ose, and an adjustable nozzle. 
The hose a llows the operator to direct the fog i nto hard to reach areas without ti lt ing the unit. Be sure to wear 
respi ratory and eye protecti on when fogging. 
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THERMAL FOGGERS 
!
!

Thermal foggers work on the principle of chemical combu stion to generate mists as small as 
one-half micron . Using combustible chemical deodorants that are passed over an internal 
flame or electrical heating element, these chemicals combu st into a micro-fine mist which is 
then propelled into the environment.  The primary use for such a device i s to produce a fog 
that is so small that it can penetrate nearly any surface, or enter nearly any pore i n a 
materia l.   The advantage to these machines i s that the chemical fog is a dry fog, so damage 
to moisture sensitive items and water damage i s eliminated . But, because the chemical i s a 
petroleum base, any over-fogging may produce an oily film on the contents.  Proper foggin g 
should onl y produc e a haze in the room, not obscure vision. 
!

Generall y, a thermal fogger consists of a gasoline tank and engine or if electric, an el ectrical 
cord and a heating coil ; a solution tank for the chemicals; and a combusti on barrel. 
!

Like the ULV fogger, there are precauti ons that need to be taken. The chemical s used are 
combustibl e so extreme lengths must be gone to in order to ensure the safety of all involved. 
A ll open flame, pilot l ights and electricity in the structure should be extinguished/turned off. 
Cover or disable any smoke detectors. 

!
!
!
!
!

r 

!
!
!
!
!

WARNING : 
The chemical s used in thermal foggers are combustible. Ext ingu i sh or tum off all pi l ot l ights, open 
flame or electricity. Use caut ion not to over-fog. These units produce a great deal of heat and can cause 
burns . 
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!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

CHAPTER 11 CHEMICALS  OF 
BIORECOVERY 
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CHEMICALS OF BIORECOVERY 
!
!
!
BACKGROUND 
!

Blood is considered a protein-ba sed stain that will become more difficult to get out over 
time or when exposed to high temperatur e.  When dealing with small spots of blood, pro - 
tein solvents and enzymes will work well.  In situations where there is pool ing of blood, 
physical removal of the exposed and contam inated underlying material will be the most 
effective and expedient method to deal with the blood and the potential pathogens it con- 
tains. Always treat blood as if it contained disease.  The liberal use of di sinfectants and 
the u se of PPE wi II ensure the greatest  level of protect i on for the technician. 
!
Knowin g which disinfectants and other cl eaning chemica ls prov ide optimum results, with- 
out causing the destruction of salvageable items, is the true art of this industry. 

!
!
!
NOTE: ALWAYS READ THE DIRECTIONS! 

!
!
!
!
CHEMICALS 

!
!
Carpet and fabric cleaning chemicals: 

!
!
Cleaners :  Cleaner s are basically mild detergents that loosen foreign contam inants from 
surfaces or fibers so they can be wiped or vacuum ed away.  Cleaners are comprised of 
soaps, detergents, and surfactant s.  (Surfactant s are solutions that lift and i solate dirt so that 
it can be wiped away). Typically, there are cleaners for carpet, fabrics, l eather, metal , etc.  
These cl eaners, unl ess specificall y stated are not germicides. 
!
Spotters:  Spotters are concentrated chemica l detergents and emulsifiers that loosen and h 
elp dissolve foreign material s. The most frequent l y used spotting agent in this industry is 
formul ated to actually dissol ve protein-based spots. These are generally pH neutral , 
which minimizes damage to fabrics and the environment BUT DEPENDING ON THEIR 
TARGET STAIN, MAY BE  ACIDIC  OR ALKALINE.   When used properly , certain 
spotters can remove small blood spots from carpet and other fabric-based items. 
!
Bacteria and Enzymes: 
When faced with a difficult cleaning situation involving blood or tissue, cleaning with a 
detergent may not be enough , especially if the contaminant 



  !

has dried . Bacteria and Enzymes can help break down the contaminant's bond to fibers 
and surfaces, speed ing the clean-up process. 

!
What are Enzymes?  Enzymes are protein mol ecules produced by bacteria to help them 
digest their food.  Enzymes are not alive.  These protein molecules function as catalysts, 
substances that speed up a reaction without being changed by it. This catalyt ic action break 
s down target m olecu les into smaller pi eces. In biorecovery, the target molecules are blood 
and tissue (proteins and fats) Proteolytic (protei n cleaving) enzymes work by degradation 
or breaking down insolubl e, complex protein and starch molecule s into sim- pler , sol uble 
substances or gases. 

!
Enzymes on their own can help break the bonds between the contaminant and an object , 
but the enzymes alon e cannot remove the contaminant.  There are two methods to remove 
the contaminant. 

!
Method  1 
After applying the enzyme and waiting the prescribed amount of time Ii sted on the prod- 
uct label, then agitate using a brush or cloth .  NOTE : Since Prot eolytic enzymes decom- 
pose proteins , pr ecautions should be taken to avoid direct contact with the skin, and inha- 
lation.  Usingproper Personal ProtecL ive Equipment will combat this poten tial problem . 
!

Know your product. Some enzyme products also contain sol vents. In some cases when 
these solvents are used on stained-wood such as paneling or hardwood floors, they will 
dissolve the staining, causing damage to the wood finish . Consider using a pure enzyme 
prod uct for these situations. 
!

Method 2 
Sometimes the contamination  is not easi ly accessible.  Perhaps an expensive rug i s deeply 
contaminated, or blood  is in crevices of a surface that cannot be reached  by con venti onal 
means.  In this case, bacterial  action is required.   Products are available on the market that 
contain both enzymes AND bacteria that feed on protein s and fats.  Using this type of 
product will not only speed the surface cleaning, but also allow for non-harmful bacteria 
to go deep into crevices and fibers to complete the cleaning process for you.  (To make the 
job go faster and easier, always pre-clean the area of heavy blood contamination before 
treatment, using plain wate r or a mild clean ing solution.  Rinse the area to remove any dis- 
infectant or cleaning solution prior to applying an en zyme solution, failing to perform the 
rinsing procedure may render the solution u seless.) 
!

Bacteria can be packaged for sale in two ways, dry or liquid.  To be packaged dry, the 
bacteria have to he put into a dormant state. Th e packaging is accompli sh ed by drying 
(not killing) or by using the type of bacteria that con vert to spores.  Dried bacterial popu- l 
ations are diminished in numbers because of the natural  die-off  in the drying process. Also, 
dried bacteria  have to re-hydrate without undergoing cell rupture when  im mersed. 



  !

Bacterial spores that are packaged to remain stable in a liquid solution are many times more 
stabl e. The spores have to germinate after bein g added to a liquid environment, but can 
colonize in certain environment s to sporulat e again instead of die off when adverse condi- 
tions return. 

!
The key to using bacteria or enzymes is keeping the area wet or moist enough to let them 
work, keeping the area warm enough (80-110 degrees) and allowing enough timefor them 
to work (see label). Enzymes also prefer a pH range of 4-8, but it is not generally 
necessary to test or adjust surfacesfor this. 
!

Whenpreparing your bacteria or enzymes, use water in the 100-degree range. To retain 
heat and reduce evaporation, cover the affected area with a wet towel or plastic sheeting. 
When they have completed their task, rinse the area and extract the remaining residue. 

!
!
OVERVIEW OF ANTIMICROBIAL AGENTS 

!
!

The U.S. Environm ental Protection Agency (EPA) defines antimicrobial s (disinfectants, 
sanitizers, and sterilants) as pesticides.  The worker safety requirement s for pesticides closely 
parallel those for other hazardous materials, including; scope of regulation s, material use, 
labeling, hazard communication , exposure records, training , respirator protection if 
appl icable, safety equipment , li ghting, and equipment maintenance. 
!

Pesticide regulations cover and apply to any empl oyee who handles (i.e. mixes, applies, 
maintains, services or cleans contaminated equipment, etc.) antimicrobial products. Make 
sure your employer meets these regulations. 
!

TYPES OF ANTIMICROBIALS 
A wide variety of antimicrobials arc used in Bio-Recovery.  Most commonly used are Hy- 
pochlorite solution s, Phenolics , Quaternary Ammonium compounds , Iodophors, and Perox- 
ides. These chemicals are not interchangeable, and the following overview of the perform- 
ance characteristics of each is intended to provide the user with information to select an ap- 
propriat e antimicrobial , and to use it in the safest and most efficient way.  Because hypo- 
chlorites and other antimicrobials are substantially inactivated in the presence of blood , the 
surface should be cleaned before a final application of an EPA-regi stered disinfectant is ap- 
plied. 
Cl eaning is the most important step in the disinfection process.  Cleaning refers to the re- 
movaJ of aJl foreign material (e.g., soil, blood , tissue) from an obj ect. There are several im- 
portant points to be made regarding the cleanjng process: 
!

• The presence of foreign material will protect microbes from exposure to antimicro- 
bials. 
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• Physical cleaning elimin ates large numbers of microbes , thereby increasing the effi- 
ciency of the disinfection process. 

• The presence of organic matter may inhibit the ability of the antimicrobial solution 
to eliminate microorgani sms. 

• An item cannot be considered disinfected if it has body substances encrusted onto it, 
even if the item has gone through a disinfection process. 

!
The Center for Disease Control (CDC) and the Environmental Protection Agency  (EPA) 
both cl assify antimicrobial agents.  Unfortunately they each have their own classifications. 
The EPA has four classifications.  The first classification is Products Registered against 
HBV & HIV (l ist D). Next is Product s Registered against HIV (li st C). Then , Products 
Registered as Tuberculocides (Ii st B).  And finally, Products Registered as Sterilants (list A) 
- which generally ki ll any living thing including spores. 

!
The CDC classifies into two groups:  Sterilants (HLD or hjgh-level disinfectants) which 
completely elimin ates all form of microbial life; and Germicides (LLD low or ILD interme- 
diate level disinfectants) which eliminates many or all pathogenic microorgani sms which 
may be present on an inanimate obj ect, with the exception of bacterial spores. 
!

Germic ides that kill salmonella, staph, pseudomonas , etc. are low to intermediate disinfec- 
tants. 
!

Germicides that kill TB, HIV, vegetative bacteria, most viruses, and most fun gi , etc. are in- 
termediate disinfectants. 

!
Intermediate disinfectant s and those regi stered und er EPA list "B" are most commonly used 
in Bio-Recover y . 
!

Always use chemicals in accordance with the manufacture 's label 
requirements. 
!

IMPORTANT NOTE : In the 1 999 Directives CPL 2-2.44 -Enforceme nt Procedure s for 
the Occupational Exposure to Bloodborne Pathogens,  Para- 

NOTE: Occupati 
onal skin diseases 
among clean ing 
personnel have been 
associated with the 
use of sev- eral 
disinfectants. 
Precautions  (e.g., 
gloves, proper venti- 
lation, etc.) should 
be used to minimize 
ex- posure. 

graph (d) (4)(ii)(A) requires that work surfaces that are con - 
taminat ed with blood or other potentially infectiou s material 
are to be cleaned with an "appropriate disinfectant. " Appro- 
priate d i sinfectants include a diluted bleach solution and 
EPA-registered tuberculocid es (list B), sterilants (List A), or 
prod uct s regi stered against HIV/H BY (List D). List D in- 
cludes primaril y quaternary ammonia product s that the EPA 
has approved as effective again st HIV and HBV.  OSHA al- 
lows the use of these products, provided the surfaces have not 
become contaminated with agents or volumes of or con- 
centrations of agents for which a higher -level disinfection is 
recommended. 
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DISINFECTING 
!

!
The Office of Radiation, Chemical & Biological Safety at Michigan State University out- 
lines six primary variables that influence the efficacy of disinfection: 

!
1. Nature of the item L o be disinfected. The rougher the surface, the longer the contact 

time required for disinfection. 
2. Number of microorganisms p resent. The number of microorgani sms present will 

lengthen the time for effective disinfecti on to take place. 
3. Resistance of microorganisms. 
4. Type and concentration of disinfectant used. A parti cular microor ganism may be 

more resistant to one type of disinfectant than another.  Some disinfectant s are not as 
effective in higher concentrat ion s. Over-diluting or under-dilutin g may substantiall y 
l ower the biocidal  potency. 

5. Presenc e of organic material. 
6. Duration of exposure and temperature. The longer the duration of exposure, the 

higher the degree of disinfection . Some disinfectants require a l onger contact time to 
achieve killing, and some microorgan i sms need longer exposur es to be killed. Higher 
temperature s increase the killin g power of most disinfectant s. 

!
!
!

DISINFECTING AGENTS : 
!

lodophors are effective broad-spectrum disinfectants.  Many are effective against HIV -1, 
Hepatiti s A and B, E.Coli, Polio, Tuberculosis and a wide variety of other viruse s and bacte- 
ria. Hospital -grade iodophors consi st of elemental iodine in a concentration of 75ppm. 
Unlike Iodine, Jbdophors do not stain and are less irritatin g. 
!

Hydrogen  Peroxide-   (Ox idi zers are chemical  compound s that transfer an atom of oxygen to 
another compound  which results in the compound 's destruction by chemica l burning .) 
Hydrogen  Peroxide, when diluted to 3%-6% is a highly bactericid al solution that is safe on 
most fabrics and surfaces .  Peroxides can be used to disinfect and remov e blood stains.   It has 
been found to be especially helpful  in cleaning porous surfaces and tile grout.  It can be an 
irritant to th e skin, eyes, mucous membranes and respiratory tract.  Use PPE when  work - ing 
with Hydrogen Peroxid e. 

!
Chlorine and Chlorine Compounds-  (Sodium Hypochlorites) 
Sodium Hypochlorit es, the most widely u sed of the chlorine disinfectants, are available in 
liquid form as 5.25% h ousehold chlorin e bl each . They h ave a broad spectrum of antimicro- 
bi al activ ity and are inexpensive and fast acting. Problem s with hypochlori tes include their 
corrosiveness, inactivation by organic matter, and relative instability.  The microbiocidal 
activi ty of chlorine is largely attri butable to undisassociated hypochlorou s acid.  Hy- 
pochlorous acid is formed when chlorine (CL2) is added to water.  pH is the key to the ef- 
fectiveness of Ilypoch.lorou s acid. The closer the pH is to neutral (7.4) the greater the bac- 
tericide effect.  Most liquid bleach contains over 90% caustic soda (sodium).  Because of 
this, as more liquid bleach is added to the water, the pH is driven higher.  (Rai sing the pH of 
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results in lowering the amount of chlorine that is availab le as HOCL, so in effect, more i s 
not better).  The suspected mechanism of chlorine disinfection is the inhibition of some key 
enzymatic reaction s within the cell, protein denaturation , and inactivation of nucleic acids. 
Because hypochlorites and other germicides are substantially inactivated in the presence of 
large amount s of blood, the surface shou ld be cleaned before an EPA-registered disinfectant 
or a 1:10 solution of household bleach i s applied (dilute 1 part hou sehold bleach to 9 parts 
water).  Hypochlorites are bactericida l, fungicidal, tubercu locida1, sporicidal , and virucida l. 
Warning:  Even in the l:10 recommended concentration, hypochlorite s can discolor fabrics, 
wood paneling, furniture, carpets, and clothing:  promote decomposition of some fibers; and 
corrode metal s. In addition to being malodorou s, it can produce a lethal toxic gas when 
mixed with acids or ammoniated cleaners.  (When used on surfaces such as concrete or as- 
phalt i n a 1:10 concentration , it can be an effective disinfectant.)   Due to the relative insta- 
bility (diluted sodium hypochlorit e loses 90% of its strength within 24 hours of mixing), 
mix your l: 10 solution ju st prior to use, and discard the remainin g solution within 24-hours. 

!

!
Phenolics- 
Phenolic based compound s make up one of the major disinfectant classifications and pro- 
vides a broad spectrum of antimicrobial action.  Phenol ics are derivat ives of Phenol (carbolic 
acid), wh ich has occupied a prominent pl ace in the field of hospital disinfection 
for the past th i rty years, but is no longer widely used. The current derivative u sed today is 
o-phenylphenol.  The antimicrobia l properties of these compound s are much improved over 
the parent chemical.  At high concentration s, phenol acts as a gross protopl asmic poi son, 
penetrating and disrupting the cell wall and precipi tating the cell proteins.  Low concentra- ti 
ons of phenol and higher-molecu lar weight phenol derivatives cau se bacterial death by the 
inactivation of essential enzyme systems and leakage of essential metabolite s from the cell 
wa ll. Publ ished reports on the antimicrobi al efficacy of commonl y used phenolic detergents 
show that phenolic s are bactericidal , pseudomonacid al , fungicidal , virucidal , and tubercu- 
l  ocidal. 

!
Until recentl y, Phenolic based compound s would discolor and damage surfaces as well as 
leavin g a residual film on environmental surfaces. Recent advances using Ortho- 
Phenylphenol instead of para-teriary phenol has eliminated man y of the harsh and toxic ef- 
fects, (but prolonged contact can deteriorate rubber and damage floor fini shes). Today's 
Phenol ics are effective and efficient germicides that ARE NOT SENSITIVE TO ORGANIC 
MATTER. 
!

Quaternary  Ammoni um  Compounds-    (or  Dodecyl  dimethyl  benzyl  ammonium  chloride) 
or "Quats" for short, are versatile di sinfectants that  are gentle  to all material s.  N OTE: Th e 
EPA  only  recogni zes a di sinfectant' s ability to "disinfect" on  h ard , pre-cl eaned  surfaces). 
Their  main  advantages are  that  they are odorless, non-staining, non-corrosive to metals, and 
are relatively non-toxic at use-di l ution  concentrations.  Quats have enjoyed wide u se as dis- 
infectant s because of their  effectiveness against a broad  spectrum  of bacteria (most effective 
against  gram-positive, less so against gram-negative), viruses and  fungi.   The bactericid al 
action of quaternary  ammonium  compound s has been  attributed  to inactivation  of energy- 
producing  enzym es, denaturation of essential cell protein s, and disruption  of the cell mem- 
brane.   Quats can be used directly as disinfectants or can be combin ed with detergents, 
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!

allowing them to be used as disinfectant-cleaners.  A Quat can be poured, sprayed, or 
fogged. When overall room decontamination is required , fogging of a quat soluti on may be 
effecti ve. Use of full PPE and a full-face respirator is required. Exit immed i ately after ini- 
tializing fogging. Do not let anyone into the room until the fog has settled. 

!
Use only EPA-registered quaternaries sold as hospi tal disinfectants (10-50 ppm concentra- 
tions). In this concentration, quats are fungicidal, algaecidal , bactericidal, and virucidal 
against lipophilic viruses ; they are not sporicidal and generally are not tuberculocidal, but 
are effective against a wide variety of organisms including HIV (som e also have a HBV 
claim) when l eft in contact with the contaminants for at least ten m i nutes. Remember, 
Quats are easi ly inactivated by organic matter. 

!
Quats are gentl e to a ll surfaces as well as being relatively safe to work with.  Prolonged 
contact with skin, and exposure of the eyes, mucous membran es and breathing of quat va- 
pors will cause irritation, however.  Always wear full PPE when working with quats. 

!
Alcohol -  There are two types of alcohol types that are effective agents in disinfection; i so- 
propy l and ethy l. Handwashing gel s uti lize i sopropy l alcohol as the primary disinfectant. 
Isopropyl alcohol is bactericidal , tu bercul ocida1, fungi cidal , and virucidal. As an antiseptic 
chemi cal, it can be safely u sed to disinfect skin and mucous membrane surfaces and act by 
"denaturing" or altering the molecul ar structure of bacterial proteins, destroying the cell s. Tt 
is recommend ed that bi o-recovery technicians have i sopropyl alcohol liquid or gel available 
to decontaminate any accidental skin exposures that occur during the bio-recovery process. 
When u sing for disinfection of inanimate obj ects use in a concen tration of at least 70%. 

!
M any "h ousehold " disinfectant cleaners contain  i sopropyl  or ethyl alcohol  in concentra- 

tion s of 50-90%.  Occasionally they will be found mixed with other disinfectants such as 0- 
pheny lphenol, such as in Lysol, and  in some cases are good al ternati ves to commercial 
products. 

!
REMEMBER : Alcohol is flammable. Do not use around sparks or flame. Use PPE. 

!
!
!

With all disinfectants, the key to effective use is three-fold. 
1. They are used in their proper concentration. 
2. The target area has been pre-cleaned . 
3. The disinfectant is left on the target area for the proper "dwell" time. 

!
!
!
!

"Dwell" time means the amount of time the disinfectant is 
allowed to soak the target area. Most disinfectants need at 
least ten minutes of dwell time to be effective. Spraying and 
immediately wiping is NOT effective disinfection. 
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CHEMICAL MIXING, MEASURING, STORAGE & DISPOSAL 
!
!

Today, the government is talcing steps to ensure that empl oyees and the pu blic are not un- 

necessarily exposed to dangerous chemical s and pesticides.  Under the l aw, 

(Environmental Protection Agency) the maker s of these chemicals must prove that their 

products are safe and effective.   Recentl y  the EPA created  the "Ant imicrobials Division" 

which is responsible for the evaluation and  registrati on of antimicrobi al chemicals.  The 

majori ty of the over 4,000 manufacturers and  distributors in th is country market EPA- 

registered prod ucts, but there arc still many who market their products outside the legal 

process.  Biorecovery companies and technician  should  make sure they are u sing onl y 

those products registered an d approved for their speci fic use. 
!
!

MIXING - U nl ess you are a chemist, and know all of the chemical properties and reactions 

related to mix ing different chemicals together, DO NOT MIX your products. Many h orror 

stories have been told about mixing bl eaches (hypochloritcs) with arnmoniated prod ucts. 

When ammonia and chlorine are combined, they produce a toxic gas that can render you 

uncon sciou s or even kill.  Other combinations can produce heat, fire or even explosions. 
!
!

MEASURIN G - Most of the commerciall y available chemicals used by biorecovery tech- 

nicians are in concentrated form. These products need to be dilu ted to a specific ratio be- 

fore they can be u sed. Corporate scientists have spent countl ess hours finding ju st the right 

di lution in order for their product to be most effective . Thi s i s the diluti on rati o that is stated 

on the product.  Some biorecovery techni cians may believe that by increasing the 

concentration of the produ ct, th ey are increasing it's effectiveness.  Unfortun ately, that is 

not the case.  In fact, many produ cts decrease in effectiveness when they are in heavier 

concentrations.  The water used in diluting the product not only provides the right concen- 
!

tration , it is also used to adjust the pH of the product. Many products are pH sensitive. If 

th e pH .i s incorrect due to improper dilution ratio, the product may not work properly, or at 

all. 
!
!

Most products that need to be diluted l i st th eir dilu tion rates in the an1ount of product (first 
number), to the amount of water (second num ber), in OUNCES. 



  !

The most common dilution ratios are 1:64,  1:128, and  1:256 . 
!
!

EXAMPLE # 1: Usi ng the first ratio (I:64), we know that the dilution needs to be ONE 
OUNCE OF PRODUCT FOR EVERY 64 OUNCES OF WATER.   Since on e gallon of wa- 
ter equal s 128 ounces, we will h ave to add TWO OUNCES of product to a gallon of water 
to reach the proper dilution. 

!
!

EXAMPLE #2: Using the ratio (1:256), we know that the dilution needs to be ONE OUNCE 
OF PRODUCT FOR EVERY 256 OUNCES OF WATER.  Since one gallon of 
water equals 128 ounces, we will have to add ONE-HALF OUNCE of product to a gallon of 
water  to reach the proper  d i l ution. 

!
!

STORAGE:  The chemical s used in biorecovery can be hazardous. You must protect the 
public by keeping chemical s stored in a safe and restricted place. When the chemicals are on 
a veh icle, make sure th ey are secured to preven t them from spillin g, or sliding into a sharp 
obj ect. 

!

!
DISPOSAL:  Check the MSDS and the product label for disposal instructi ons. Many prod- 
ucts can not be poured into sewer or septi c system s or placed in landfills. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

128 OUNCES 1 GALLON 
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CHAPTER 12 CONTAINMENT 
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CONTAINMENT 
!

!
OSHA dictates how blood, OPIM, and contaminated sharps are to be contained.  This is to 
assure safe storage on the scene, in transit, in storage, and during destruction. There are 
two product categories associated with containment: Medical/Infectiou s Waste and 
Sharps. The term "Regulated" is often used to indicate that the items in question  (carpet, 
clothing, bedding, needles, glass, etc.) are items that are going to be discarded as waste and 
are contaminated with blood or Other Potentially Infectious Material (OPIM). 

!
!

Waste - Regulated I Medical 
!

As a biorecovcry techn ician, you should treat all contaminated and potentially 
contaminated items as regulated waste (also referred to as medical or infectiou s waste). 

!
Regul ated waste includ es: 

!

!
• Any liquid or semi-liquid blood or other potentially infectious material s (OPIM) 

!

!
• Contaminated items that would release blood or OPIM in a liquid or semi-l iquid 

state if compressed 
!

• Items that are caked with dried blood or OPT M and are capable of releasing these 
material s during handlin g 

!
• Contaminated sharps 

!
• Pathological and microbiological waste containing blood or OPIM 

!
This means that the collected waste must be contained in properl y marked containers. 

Typically, these containers are thick, red plastic bags with the biohazard symbol and/or the 
word biohazard on them . These bags are then placed inside a cardboard box with similar 
markin gs. In some areas, technicians use molded plastic buckets or tubs that meet the 
same criteria. Remember that OSHA requires: 

• Biohazard labels to be fluorescent orange or orange-red or predominantly so, with 
l ettering or symbols in a contrasting color. 

!

!
• Labels shall be affixed as close as feasible to the container by a method that 

prevents their loss or unintentional removal 
!

• Red bags or red containers may be substituted for labels 
!

!
• Label s are required for contaminated equipment , and shall state (if appropriate) 

which portion s of the equipment remain contaminated. 
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!
!
!

TO REDUCE TH E CHANCE OF PUNCTURING THE CONTAINER ,OR ACCIDENTAL 
NEEDLE STI CK, NEVER FI LL A SHARPS CON TAI NE R MORE THAN 3/4 FULL. 

!
!

SHARPS 
!

Sharps are anythin g that has the ability to cut or puncture.  In med ical literature, sharps 
generally  refers to hypodermic needles or broken glass.   In biorecovery, this can also include 
nails, tack  strips, metal shards, etc.  It is important  to mention that anyti me the potential  for a 
cut or punctur e exi sts, appropriate PPE such as leather or Kevlar gl oves should be worn . (I.e. 
If pul li ng up carpet i s required, the potential for a pu n cture wound from the tack strip is 
high.) 

!
When picking up sharps, an appropriate mechanical devi ce should be used. It may be a 
broom and d ust pan, a pair of pliers or forceps, or even a wet/dry vacuum ; ....as long as it is 
appropri ate, and helps avo id poten tial injury and infecti on . 

!
Needles should never be re-capped.  (A matter of point that is generally addressed in the 
medical communit y, although in biorecovery, caps for needles are seldom seen). 

!
A ll   needl es (even  non-contaminated), and  all  other  contaminated  sharps arc  to  be  disposed of  
in  pun cture-resistant  containers that  are  capable of  being  closed, leak-proof,  and  exhibit the 
word  biohazard  or  are properly  color-coded.   Sharps containers should  only  be 3/.1  filled.    This 
reduces the  chance  of  compacting  - which  could  force a sharp  through  the puncture-re sistant  
sides, top, or  bottom.      And  always  close the  container  before moving 
it. 

!
Non-contaminated gl ass, n ail s, etc., can be disposed of in any punctur e resistant product. 
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CHAPTER  13 
BIOHAZARD CLEAN-UP 
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BIOHAZARD  CLEAN-UP 
!
!

OVERVIEW 
!

Each situation that you encounter wi ll require different cleaning techniques and chemicals. 
You may find yourself respon sible for the cleanup of a suicide in the bedroom of a million 
dollar home, a multiple homicide in a fast-food restaurant , cleaning vomit off the back seat 
of a police car, or picking up u sed syringes after a raid at a crack house.  Every job wi ll be 
different.  It wi ll be challenging physically, mentally , and emotionally.  It will take a very 
special person to be able to hand l e the daily carnage of human beings. Thi s will be unlike 
anything you have done before. 

!
You will find that each bio-recovery job will take longer and be more involved than it ap- 
peared it would.  You will discover that i t is painstak ingly tediou s to find and clean every 
near-microscopic blood droplet from the scene.  Bone fragments and tissue may be found 
imbedded in the ceiling, blood may be splashed into heating vents, into machinery , and 
puddled behind cabinets, refrigerators , and the like.  This jo b goes far beyond just wiping 
up a spot.  You may find yourself dismantling indu strial machinery to sanitize it after an 
indu strial accident, pulling up flooring, removing air conditi oning vents, or taking out car 
seats at a body shop. To do the job right can take a great deal of time and effort.  Over- 
looking just a drop of blood or a fragment of skull can be emotiona lly devastating if found 
by the spou se of a trauma victim.  Every job must be thorough. 

!
!
!

As you approach the scene, remember that relatives, friends, or business acquaintances 
may be present.  This is a very solemn occasion for them and should be approached with 
great respect and dignity.  Concentrate on the job at hand , and do not ask questions that are 
not directly related to the safe accomplishment of your mission. 

!
!
!
!
INDOOR SCENES AT HOMES AND SMALL BUSINESSES 

!
ARRIVAL 
Upon  arriva l  you  will  want  to  seek out the per son  who will  be  yo ur contact  throughout  the 
restoration  process.   Once  they  are identified,  there  are  questions  that  you  may  wish  to  ask 
to  assist  you  in  performing   the job  more  efficiently  and  safely.    Some  of  these  questions 
may  be  asked  of public  safety  officials on the  scene  i n  order  to  spare  U1e family  or relatives 
any    discomfort. 
!

1. When did th is occur?  (The longer the decomposition time, the greater the absorption of 
odor and liquid into the environment) 
2. Ts there any danger  of  the v i ctim  having  a commu nicabl e disease?  If you  can tactfully 
ask, do so, otherwise assume they did.  (Although you will treat each scene as a biohazard 
area, thi s .information may be important if you or your employees sustain an injury 
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or exposure.) 
3. Are there any other hazards at the site?  i.e. traffic, hostile bystan ders, unstable building 
structure. 
4. Are there any items of sentimental or financial value that need to be salvaged?  (Some 
things that others would think are of little val ue may in fact be priceless to the owner) 
5. Ask if any free-roaming pets have had access to the scene.  (Pets have been known to 
track or spread blood to other areas of the premises) 

!
!
!

Ask to be shown the scene in order to determ ine how you will proceed and what equip- 
ment you wil l need to bring to the site. Explain to the people present that you may be car- 
rying contaminated items out of the scene and will be setting up a restricted area.  Inform 
those present that for their safety they sh ould  not enter the restricted area.  In some cases 
you may want to suggest that they vacate the property. 

!
!
!
!
!
!
!
! -=-=-=-- .-

...=. 
.=:=-
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!
Wh en first arriving at the 

--:::.::::::
.-.  .:.:=....-=·....:,,,. 

------
- ----=--=-= 

---------------·---..·---_- ----- 

scene, be sure to bring 
al ong a camera, a mea s- 
uring tape, a pen, and a cl 
ipboard contain i ng at a 
minimum:  /\.clie nt in for- 
mation sheet, a note pad , 
business cards and a con- 
tract.  Certain ly other 
item s can be carried in the 
clipboa rd, such as: 
biohazard  warning signs, 
estimate  sheets, bro- 
chures, and gloves. 

( ) 
!
!
!
!
!

PRELIMINARY  INSPECTIO N 
!

An initi al size-up i s necessary for you to determine what resources will be needed . Wear 
PPE as necessary to access the si te.  This is an excell ent time to take your "before" 
pictures of the scene. Explain that in most cases, insurance adjusters will not inspect the 
scene. The adjusters rely on you to take picture s to document the damage and what 
services you rendered. 
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INITIAL SET-UP 
!

!
Prepare your cardboard biohazard disposa l boxes and l ine them with red biohazard bags. Move 
the boxes and all of the resources you think you will need, as close to the scene as practical  
without  contaminating  them. 
!
If you have not already fully dressed-out in your personal protective equipment, do so now. 

!

!
Create a "runway" from the scene to outside the building  (if it is a bu i lding) by using plastic 
sheeting to protect  clean areas from being contaminated  from the crew as they walk in and 
out of the  contaminated  area.   Plastic  "baggie" sandwich  bags over  doorknobs keep  cross- 
contamination  to  a minimum. 
!
If the scene is over twenty-four hours old or the blood has dried, lightly fog the area with a 
disinfectant. A good quaternary sprayed throughout the area and directed onto areas of 
physical contamination before you actually start cleaning will help to reduce your exposure 
to pathogens , dried blood flakes becoming airborne, and some odors. A lways use your full- 
face respirator with appropriate cartridges when fogging. Ex it, and let the fog settle a few 
minutes before re-entering the contanunated area. Breathing a disinfectant mist can cause 
irritation of the respiratory tract and mucous membranes of the nose and throat. 
!
Identify the areas of gross contamination.  These areas will be pools of blood, heavily soaked 
fabrics, human tissue, an.d any other concentrations of body fluid s or waste. 
!
Tackle these large concentrations first, if possible.  This will accomplish three things;  1.  It 
will remove the heavie st concentrations of potential pathogens,  2.  It will remove the larg- 
est contributors of mal-odor production , and, 3.  It will stop the contaminati on from seeping 
further into the structure. 
!
Begin by removing all heavily contaminated fabrics such as bed linen, towels, lampshades, 
draperies, etc.  These fabrics are difficult , and frequently impossible, to clean and deodor- 
ize. They are most often cheaper to replace than clean.   Many times you will have to de- 
clare them unsalvagea ble. Place contanlinated fabrics in the biohazard boxes. 

!

!
!
!
!
!
!
!
!

Fogging an area with a quaternary disinfectant will reduce the odor and combat pot entia l disease 
causing pathogens in th e air. Always wear the appropriate PPE when fogging or misting chemicals of 
any kind. 
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!
!

To reduce cross-contamination, cover a ll access and 
egress doorknobs with plastic baggies or other 
covering. When the job is finish ed, simply remove the 
coverings . For doorknobs th at may have been con 
tamin ated by oth- ers pri or to your arrival , treat as any 
other contam inated object , th en cover as described 
above. 

!
!
!
!
!
!
!
!
!
!
!

"Stage" your equipment and suppl ies just be- 
yond the contamina ted area for easy access. In th 
is case the contamination was just inside the front 
door and beyond. 

!
!
!
!
!
!
!
!
!
!

 
!
!
!
!
!
!
!
!

Generally, there  is  a  h eavy  concentrat ion  of b 
l ood in the form of a pool  or  coagu l ated mass. 
These concentrat ions shou ld be  ad- dressed early  
in  the  cleanup  process  in  order to elim i nate a 
sign ificant portion of odor and seepage  into  the 
structure. 



  !

  

Grossly contami- nated fabrics uch as towel s, lampshades, draperies,   
and    bed I i nen  are often cheaper  to  replace tha n they  are  to clean  
and  disin fect. In most cases,  the stai ns are perma - nent,   and    
even    if 
su ccessful    cleani ng                                • I 

I 
takes place, psycho- 
1o g i ca II y , mo st fami l ies to do want to see or u se the items 
again. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

High power ed gun shot s to the chest do n ot produce the splatter effect seen w i th head wounds.  Blood  pooling 
such  as depicted here is u suall y limited to a small area  unless arterial bleeding is invol ved.   Remove  the large 
areas of contamination  first. 

!
!
!
!
!
!
!
!
!
!
!
!

Th is homi cide by stabbing prod u ced sma l l 
drop lets of blood  throu ghout the hou se as the 
victim was runnin g from her assai lant.  The 
largest area of contamination  is where sh e 
collapsed and died.   As this is the  largest area 
of contamin ation, it shou ld be removed  first. 



  !

Remove the vast majority of pools of blood, obvious body tissue, etc. by wiping, scoopin g, 
absorbing or extracting, and place in the biohazard boxes. 

!
UPHOLSTERY: COUCHES, CHAIRS, ETC. 
Generally, once bl ood soaks into upholstered  furniture, it is ruined.   Even  if th e outside cover 
could be completely cleaned of a bl ood stain, the inner materia l i s most often soaked with  
blood  and will eventually "wick" back  into the covering, or simply begin to rot.   If the 
covering can be removed without damagin g the fabric, then perh aps the cushioning  material 
could  be  removed and replaced.  Unfortunately, most cannot, and  the cost invol ved  would 
more than  likely exceed the cost of replacement.   Therefore, in most cases, uphol stered  fur- 
niture  is considered damaged beyond repair.   Jn disposing of furniture, the entire piece may 
not have to be considered  biohazardous  waste.   Only the contamin ated portions need  to be cut 
out and boxed  for incineration.   The remainder  of the pi ece can be discarded as regular trash. 

!
!
!
!
!
!
!
!

Th is sofa-bed was the scene of a 
sui ci de by hunting ri fle. Blood 
had soaked throu gh the fabric 
and into the cushioning materia l 
of both the sofa and the mattress. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

By using a serrated kn ife and industrial shears, the sofa-bed was stripped of contam inated fabric and cushionin 
g mate- rial. It is now ready for the landfill. 
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BEFORE I AFTER 

!
!
!
!
!
!

Although there is 
some b lood v isible, a 
large amount has run 
down between the 
cushion s and into the 
supporting   structure 
of this couch . Nearly 
every piece of fabric 
and textile used in the 
constr uct ion of this 
couch was contami- 
nated . 

!
!
!
!
!
!
!
!
!
!
!

This  is  the  same  
couch after  removal   of  

nea rly al l  of  th e 
textiles.    Sec- tion s of the woode n frame were also cut away w ith a reciprocating saw. The   coil   springs   were detach ed    from   the   re- moved  wood  by  the  u se of  a  bolt  cutter. This remain mg  un cont a m i - nated section was hauled away to the l ocal landfill. 
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MATTRESSES AND BOX SPRINGS 
!

A blood soaked mattress can be dealt with if you know how it is constructed , and have the 
proper too l s to deal with it. A s you may recall in the previous discussion, only the contami - 
nated portion s of the mattress needs to be disposed of as biohazardous waste. 

!

!
!
!

 
!
!
!
!

Using a carpet knife, cut out the affected area of quil ted cover.  U nder- nea th, 
you shou ld find a l ayer of foam rubber. 
Due to th e natu re of foam rubber, blood does not spread by "wicking" 
as it does in oth er materi- 
als. Genera lly, blood soaks downward through the foam rubber into the mater 
ial be low. Th i s can be deceiving.  A s you 
can see, th e area of con- 
tamination of the foam rubber is sign ificant ly smaller than  what  was found on 
the top qui lted 
l ayer. Cut the foam rub- 
ber with a serrated knife 
or scissors. 

!
!
!
!
!
!
!
!
!
!

The mattress is  made up  
of  several  layers. Th e 
first layer is the qui lted 
cover, which is stuffed w 
ith fiberfill. 
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!
!
!
!
!

Turn the mattress over. You may not find any sign of con- tamination of 
the back of th e mattress until you cut it open. As you can see here, the 
quilted layer and the foam appears untou ched. 

!
!

Un der the layer of foam rub- 
ber is a layer of foundation 
materi al that covers the inner 
springs. This layer can be 
anything from cotton battin g 
to shredded fiber. Generally , 
this layer will 'wick ' the 
blood from th e foam, forming a 
large contaminated area, as 
can be seen here. Cut this 
area out with a serrated kni fe 
or shears. If the i nner springs 
are covered with indi- vidual 
pouches of material, remove 
the contam i na ted pouche s. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!

When you cut into th e 
foam, however, you can 
see that the blood has 
seeped  through  the  coils and 
wicked into the battin g on 
the underside of the 
mattress. Cul thi s out as 
described m the above 
paragraphs 
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An example of quartz floodl ights. 
Note the number of blood drop- 
lets that can be seen under th e bright 
light s. 

!

 
!

Now that the heavy and obvious concentrations of contaminant s are removed , preparing the 
scene for the detailed cleaning is necessary. Unless you are working outdoors during the day, 
you will need supplemental l ighting for the scene. Norma l indoor lighting is inade- quate to 
see blood spl atter . A tripod with two 500-watt lights wi ll work nicel y. /\ separate 500-watt 
portable light wi l l also be helpful when work ing in small areas. Good lighting is an essential 
part of insuring that yo u can identify every near-microscop ic droplet at the scene. 

!
Always work from the top down . Inside, this means cleaning the cei l ing.  ALWAYS 
CHECK THE CEILING. (Cleaning a floor, then dripping contaminant s onto the floor while 
cleaning a cei ling will cause add itional unn ecessary work .)  Protect all salvageab l e items that 
could be dripped on and always wear full PPE. 

!
!
!
CEILINGS 

!
There are a number of different ceiling types. The three main  types are plaster, blown, and 
acoustical tile. 

!
!
!
!
!
!
!

Th i s is a "blown " texture over sheetrock. A shotgun blast vaporized the victim 's head causing massive amoun 
ts of blood , t issue, brain matter and bon e fragments to be sprayed throughout the room . 



!

PLASTER OR SMOOTH PAINTED GYPSUM BOARD 
When dealing with smooth plaster ceilings, the top layer of dried blood can sometimes be 
scraped off using a sharp blade. A linoleum kill fe or craft killfe works well for this pur- 
pose.  Use the knife point to "flick"away the dried blood from the paint.  This can be quite 
painstaking but is useful in circumstances do not warrant destruction of the entire ceiling. 
For fatty tissue on the ceiling, spray lightly with an enzyme or protein solvent and scrub 
with a brush or scrubbi e. For smooth painted gypsum board (drywall ) clean ju st as you 
would a painted wall. (see wall cleaning) 
Afterwards, a cleaning soluti on of 3% hydrogen peroxide can be used to clean and disin- 
fect.   Use a sponge to appl y the solution and wait a few minutes before wiping it off.  Re- 
peat as necessary until the blood is removed. If a Ii ght brown stain remains, this can 
sometimes be removed with full-strength bl each on a sponge or towel. 

!
ACOUSTICAL TILE 
The above technique can also be tried on acoustical ceiling tiles, but they are very sensi- 
tive to moisture and may be more troubl e than they are actuall y worth.  Unless there are 
extenuating circumstances,ju st throw them away .  NOTE: In older homes, some acousti- 
cal tiles may be made partly of asbestos. If this is the case, you must compl y with all 
OSHA and EPA regulati on s regarding the removal of asbestos. 
!
BLOWN OR TEXTURED CEILINGS 
Some contemporary ceilings are textured  with a water-soluble paste that  i s "bl own " or 
rolled onto a sheetrock base. Appl ying a 1.iquid to these ceilings generall y ruin s th e texture 
and it turns back into a paste that drips onto the floor. Al though this makes quite a mess, 
it allows the techni cian to completely remove the contaminated surface of a ceiling with a 
minimal amount of work . Be sure to cover anything in the area that is salvageable before 
perform ing this procedure, or you will doubl e you r work cleaning ceiling texture material 
off of carpet and furniture ! 
!
REMOVING TEXTURE FROM CEILINGS 

!

!
FOR LARGE AREA S OF CONTAMINATION 
Wearing full face and head protection, the technician sprays a warm or hot water mix of 
mild  detergent (Tide) or detergent/quaternary onto th e cei ling with a pump  sprayer in two 
square-foot sections.   After waiting a few minutes, the techni cian  begins to scrape the 
soaked area w ith a l ong-handled putty or spackling knife.  The texture material should 
scrape off  easily. 
!
FOR SMALL AREAS OF LIGHT SPRAY CONTAMINATlON 
The texturing material for ceilings is soft and easily chipped away using a sharp bl ade. If 
there is onl y a small amount of droplets on the ceiling, you may prefer to individu ally re- 
move them by picking at the texture with a sharp bl ade. (Refer to Plaster section above.) If 
light brown staining remains afterwards, dampen a cloth with full strength bleach and 
carefully dab each spot until the stain is removed . 

!
!
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This i s a 12-gauge  shotgun  to  th e 
head . The ceiling i s painted gypsum 
board (drywa ll). Cleaning will 
consist of scrapi n g th e large 
contamin ants, scrubbing the blood 
away with a de- tergent cleaner, 
bleaching the stains, applying a disin 
fectant, priming with a sealant,  and  
re-painting.  In  some cases it is easi 
er to replace the gypsum board . 
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Blood , brain, and fatty ti ssue was sprayed across this textured 
ceiling. The darker areas are where the texture was scraped from 
the drywa l l. Thi s was accomp lished by applying a solu- t i on of 
laundry detergent and warm water  through  a   pump-up   sprayer, 
th en scraping with a l on g-hand l ed scraper.  The noor was covered 
with a p l asti c I mil.  dropcloth  for  easy cleanu p. 

!
!
!
!
!
!
!
!
!
!
!
!

This is an acoustica l tile ceiling. 
Becau se of the compos ition of the 
tiles, they are not able to be cleaned. 
Th is ceiling was com- plete ly 
removed and rep l aced with new til 
es. 



  !

WALLS 
Painted or paneled walls can be cleaned by using a spray bottle of quaternary/detergent 
mix, and a soft or medium-bri stled brush.  Scrub pad s made of plastic fibers also work 
very well at scraping off blood and tissue without harming the und erlying paint or dry- 
wall.  Work from the top of the wall, down.  Use a sprayer to apply the cl eaning solution, 
then bru sh briskly to remove the contaminant.  Wipe clean with a disposable wipe.  Like 
the ceiling, stains may remain on painted walls even after repeated cleanings. These stains 
may be removed by dampening a towel with full-strength bleach, then lightly wip- ing the 
wall down. 

!
Within fifteen minutes the stains should begin to disappear. Ifthe wall is damaged or the 
paint marred, sealing the wall with a sealer, then painting, may be necessary. 
!
When faced with dried brain matter on walls or any surface for that matter , it becomes the 
consistency of white glue.  Often thi s is difficult to remove.  Enzymes or a protein solvent 
can be effective.  Another method that can be employed is the dry-vapor steamer.  The 
high temperature and moisture helps re-hydrate and emulsify the contaminant, allowing it 
to be wiped easily from the surface. The down-side of dry-vapor use on drywall is that it 
can blister the paint and make the drywall soggy and disfigured.  Use carefully . 

!
!
!
!
!
!
!
!
!
!
!
!
!
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!
!
!
!

A sel f-inflict ed gunshot to the head in a bedroom left thi s dramatic scene. 
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Th is i s th e same wa ll after in 
itia l cleaning with a  
quaternary detergen t and  
scrubbie.  Th is dis- coloration  
is due to the wall still being 
wet in some places.  A fi nal 
treatment wi th  a hy- 
poch lorite soluti on w i ll 
complete the  proce ss. 

!

!
!
!
!
!
!
!

WALL COVERINGS 
Wallpaper or Grass Wall Coverings are much more temperamental and require a delicate 
care version of the above. If the contamination is severe or the wallcovering is damaged 
beyond repair, it may have to be completely removed.  To remove wall coverings, you must 
access the glue that hold s it on.  This can be done by using a dev ice (Paper Tiger) that when 
moved around the surface of the wallcovering, punctures it with small pinholes.  Once the 
entire surface of the wallcovering is sufficiently perforated , the glue can be accessed.  Dis- 
solve the glue using a commercial removal chemical, or you can use hot water, or even the 
dry-vapor steamer.  As the glue dissolves, simpl y pull the waJlcovering slowly away from the 
wall.  Any remaining stubborn pieces can be removed with additional dampening and a putty 
knife. 

!
!
!

Thi s was a scen e of a shotgun  sui- cide in a bathroom. The entire bath- room was covered with  bl ood  and 
tissu e.  This p icture shows the edge of the shower enclosure and the area near the toilet.  The entire 
room  had to be stripped of its wallpaper. The paper was old and not of the "strippable" var i ety.  A  paper  
tiger was used to perforat e the paper, followed by spon gin g on a commer- cially  availabl e   stripping   
soluti on. A steam generator was also used to speed up the process and to remove stubborn   areas. 
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It is n ot al ways necessary to 
remove wa llpaper that is
 contaminated  with 

bl ood , tissue, brain matter and  
fatty  t i ssue.  Many 

modern   wallpa pers   are 
washable. Thi s  i s  the 
scene  of  a  self-infl icted 
gunshot to the head.  A n 
application of protein 

solvent and a soft-brist led bru 
sh were all it took  to return  
this  wallpaper  to its   origin 

al   appearance. A    final   
application of disinfectant  

finished  the 
job. 

!
!
!
FURNITURE 

!

Due to the variations of wood type, stain type, and wh ether the wood is sealed, clean ing of 
all wood furniture should be done with a quaternary/detergent on a d isposable wiping cloth. 
Work your way from top to bottom , and always dry the furniture after cleaning. To apply the 
final disinfectant, spray lightly and let air-dry.  Be sure to open all drawers, doors, etc. (You 
don't know if they were open at the time of the incident and someone shut them be- fore your 
arrival) Move all moving parts and look behind, around , under , etc.  -Blood seems to defy all 
laws of physics and will show up in the most unlikely of pl aces.  It is not advisable to use a 
bleach (hypochlorite) full strength on finished wood furniture. If you have a stain, try hydrogen 
peroxide in a 3 to 6% concentrati on. 

!
!
!
!
!
!
!

During an assault where a woman was beaten  to  death with a blunt in strum ent, blood was sprayed across thi s 
natural pine cabi n et.  Since  there  was no finish to seal the gra in, it may n ot be poss i ble to remove the staining 
without discoloring the natura l fin ish. 
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This table was commer- cially finished , and sealed. Frequent     waxing      also he l ped keep the finish i m- 
penetrab le. 

!
Clean u p of this piece com- prised of spray ing and wip- i ng, followed by an antim- icrobial appl ication , air 
drying, and rinsi ng. 

!
!
!
!
!
!
CARPET 
Blood , even in modest  quant ities will  penetrate  carpeting, soak through  the padding , and 
even seep i nto the underlying flooring.   General ly, it is not economically  feasible to spend a 
great deal of ti me trying to sal vage the carpet.  In most cases, the cost of the ti me used  in 
clean in g wou l d pay for a new carpet, (and even if i t could be complete l y disinfected  and 
cl eaned , there may be a psycholog ical reminder attached to the old carpet).  In addi tion, 
there are legal consideration to cleaning blood from a carpet. 
The foll.owing quotes are from the OSHA web si te (June 10, 1994) and are in response to a 
question regard ing the disinfecting of a plush carpet. 
"...there is no disinfectant on the market that can claim disinfection ('decontamination ') of 
a 'plush surface' because the EPA has not accepted a test protocol for the disinfection  of 
c01pets. This disinfectants on the market has EPA registered claims for 'hard surfaces ' 
not plush/ carpet surfaces. " "J n reality you MAY be able through absorption, 
shampooing, thenfollowed by extraction with a tuberculocidal disinfectant to 
decontaminate the carpet. But you DON'T have a legal leg to stand on! Nowhere on the 
label of the disinfectant will there be a claim or procedure for the disinfection of plush/ 
carpet surfaces. " 
!

Th i s m eans  that  if you  clean  blood  from  a  carpet,  porous  or absorbent surface,  you  cannot l 
egally  say  t h at  i t h as been disinfected. 

!
REMOVING  CONTAMIN ATED CARPET 
To remove contaminated carpet, use a carpet knife and cut out as many 15" (approximate 
size) square sections as necessary to encompasses all visual contamination and a safety zone 
of possible contamination.  Stack the carpet squares in the biohazard box.  (Fifteen - inch 
squares will stack nicely i n the box.)  If you cut larger squares or irregu lar shaped larger 
secti ons, you will have trouble getti ng them i nto the biohazard box , and will quickly fill i t 
up. 



  !

N ext, check the padding. If the padding is contaminated, it too must be cut out. Use the 
same technique as used for carpet. A sharp pair of shears may be substituted for the carpet 
knife. 

!
CLEANING CONTAMINATED CARPET 
If the property owner insists that you attempt to salvage the carpet, you mu st have them sign 
a statement that you are only cleaning the carpet and not disinfecting it.  In the past, some 
carpet clean i ng companies have attempted to clean bl oody carpet with carpet extract ion 
equipment.  Since this process only cleans from above, it may initially appear to be success- 
ful, but in a short period of time bl ood will begin to wick back into the carpet from the car- 
pet backing, the pad, and even the subfl oor.  The odor of decay may also appear sh ortly 
thereafter.  Regard less of the method, cleaning blood from carpeti ng is not often successful. 
However, you may try th e following: First, determin e i f th ere i s a "reservo ir" of blood und er 
the carpeting by pullin g the carpeting up. If there i s seepage into the padding, cut out the 
affected area of padding and exam ine the und erlying floor.  Treat the floor accordingly. 
Place pl astic sheeting on the floor and lay the contaminated carpet down on the sheeti ng. 
Apply a protei n solvent to both sides the carpet, work it in gently, and then extract the sol- 
vent with an extractor. Repeat unti l vi sually clean . Rinse the carpet thorough l y with clean 
water.  Appl y a "protein digesting" enzyme or bacteria & enzyme solution to the carpet per 
label direction s and cover the carpet wi th another sheet of plastic.  Let the enzymes work for 
the recommended amount of time, then rinse and  extract.   Finally, appl y a Iiberal amount of 
disinfectant and let sit wet for approx imatel y twenty m i nutes, then rinse and extract.  Dry 
the carpet using a fan (or a hair-drier if the affected area is small). If you cut out a section of 
padd ing, replace it with a new section. 
NOTE: If the cost of pe rfo rming this carpet cleaning p rocedure exceeds the replacement 
cost of the carpe t, don 't be surprised  f the insurance adju ster denies pay ment. 

!
!
!
!
!
!
!

B lood on carpet , even in sm all 
amounts as seen here (4" by 8") 
can be deceiving. This is a scen e 
of a sm all cali ber handgun sui- 
cide. Bl ood ran down the side of 
the bed an d bed ruffle. lnexperi- 
enced or untrained persons may 
try to clean this carpet from the 
Lop w ith a carpel extracti on ma- 
chi ne  or  just  w iping   w i th   ovcr- 
th e-counter clean ers. These meth- 
ods are futile. Once the carpet is 
removed , the underlying padding 
can be inspected. 



  !

!

 
!
!
!
!
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Once the padding is cut away, we can see how the blood 
spreads out across the plywood subtloor. Knowing the 
physica l  characteristics of this action he l ps biore- covery 
technicians better predict and estimate con- taminate damage 
even  be- fore the work begin s. 

!
!
!
!
!
!
!

A I though the contam ina- tion of the 
carpet pad- ding appears ligh t on 
the surface, the nature of the 
sponge-rubber allows the blood to 
easily pass through to the sub-floor 
below. 

!
!
!
!
!

WOOD FLOORING (Sub floori ng, Hardwoods, Particle Board , Plywood , etc.) 
!

!
SUBFLOORS 
When  body fluids penetrat e the carpeting  and padding,  the  sub-flooring can also become 
contaminated .  Depend ing on the circumstances,  the area can be either cleaned  or the 
contaminated  portion of the subfloor  can be cut out.   The general  rule to decide whether to 
treat  or remove  is based on whether  a "seam" is involved.   If blood  has seeped  into a seam 
between  two sections of sub.O oor or between  Lhe subfloor and a joist,  sole plate or other 
structure, the subfloor must be cut out.   Access must  be gained to  the sides and underlying 
structures adjoining  that section  of floor in order  tu properly treat it.   This takes some skill 
and knowledge of floor constructi on.    Care mu st be taken to locate and avoid cutting the 
und erlying floor joi sts.   (This type  of work  generally  requires a contractor's  license.) 
Cleaning  a Sub-Floor:   Because  subfloor s are generally porous,  Hydrogen  Peroxide  is 
indicated  to penetrate  the pores and  lift out the blood.   First, wipe away any surface blood. 
Then, heavily spray or pour the peroxide onto the area and  scrub with a stiff-bristled brush. 



  !

Let sit until all foaming ceases, then rinse and wipe clean.  Repeat this procedure until all or 
most of the staining has been removed.  Nex t, pour full strength bleach onto the 
contamination.  Let the bl each soak into the contaminated area.  It may take up to 24 hours 
for the stain to be removed by the bleach.  Once the floor is dry, seal the wood with a 
polyurethane or varnish. 

!
!
!
!
!
!

B lood is first wiped from th e sub-n oor surface.  3- 6% H ydrogen Peroxide i s th en appli ed to  foam  the bl ood 
from the grain. The bl oody foam tha t is pro- duced i s wiped away and another Peroxi de treat- ment is appli 
ed. This is repeated   until   no   addi- t ional b lood can be re- moved.  A  fu ll-strength chl orine bleach 
solution (5.25%) is then applied. foam i n g  w ill  occur. Wipe this away. A ppl y a fina l soa kin g of bl each and 
let air dry. 

!

!
!
!
!
!
!

This is the result of 
treatm ent  of  th e 
above pictured scene. 
When  the  bleach dries 
the wood   will be uni 
form in color or slightl 
y  lighter in the tTeated 
area. As we have l 
earned in prev i- ous 
chapters, porou s 
materia l s ca n  n ot  be l 
e ga ll y d e cl a red 
"disinfected". There- 
fore, the su rface mu st 
be sealed with a poly- 
urethane prim er or 
varnish to rend er the 
area   'safe'. 
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LAMINATE  FLOORING 
Laminate flooring is much like paneling for the floor. Based on composite material s much 
as masonite with a wood grain laminated top, these thin plank s interlock together by tension 
or by gluing. The seams between the planks are not sealed. Therefore , any blood or OPIM 
can easily seep between the planks and spread a great distance when under foot traffi c from 
above. To remove the planks, start at a wall. Remove the quarter-round moldin g and lift the 
first plank at its edge. Raise the plank edge toward you at a forty-five degree angle, then 
push the plank toward the wall. It should break loose. If not, a little encoura gement from a 
hammer at the scam will break the seal. NOTE: In many cases the edges of these plank s are 
porou s and will absorb liquid s. Often they will swell and warp. These plank s will have to 
be discarded as biohazardous waste. 

!

!
!
!
!
!

This is a laminate floor laid over 
linoleum. The lam in ate is 
marked with the arrow. The area 
that was removed was severely 
contaminated with blood and 
cerebral spinal fluid from a sel f- 
intlicted gun shot to the head. 
The  entire  laminate  floor  was r 
ep l aced becau se the 
manufacturer no l onger made 
that color. An entire new floor 
was installed. 

!
!
!
!
!
!
!
!
!
!
!
!

A lthough the surface of the planks are sealed, the edges are gen erally open-pored. Note th e dried blood on the 
tongue   of   thi s    plank. Oth er   plank s   began   to sh ow signs of swelling from this liquid absorption. 
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PROBLEMS WHERE FLOORS MEET WALLS 
Cleanup can become complicated when blood and OPIM contamination is on the floor 
against a wall or has run down a waJI onto the floor.  Blood often runs under quarter-round 
moldings, baseboard , and under the two-by-four sol e plate of the wall.  In some instances 
it can also wick up into the sheetrock.  Jn these cases it will be necessary to pull sections of 
molding , or baseboards to search for contamination.  If found, those material s that are 
contaminated will likely have to be declared biohazardou s waste.  It is rare that these 
materia ls can be salvaged as they are often damaged during the removal process. On rare 
occasions the contamination is ju st on the surface and may be 'shaved' off u sing a wood plan 
e.. 

!
!
!

This is a suicide in a carpeted bathroom.  The blood soaked through th e carpet and padding, under the edge of 
the baseboard and also through the seams of the vin yl tile. The ba seboard and tile was removed expos ing the 
contaminated concrete, and drywall. The contam inated portion of the drywall was cut away and the door trim 
removed. 

!
!
!
!
!
!

 



  !

!
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W ith   the   u se   of   a rec iprocat i ng saw, a hamm 
er and a chisel, the contamin ated section of the 
sole p l ate was removed and  discarded as bioha 
zardou s waste. Th e ye ll ow ou t lin e depicts where 
the sole plate u sed to be. A n ew sole p late wa s cu 
t to fit and installed. A strip of sh eetrock     wa s      
cut , n ail ed, and finish ed  . The bottom of the 
door trim was shaved with a circu lar saw to remov 
e contam ination   and   re- in stall ed. 

!
!
!

This is a close-up of the blood running un der the  
wall. Once the drywa ll was cut away and the  trim  
rem oved   it   was obvi ou s that th e sole plate (the 
horizontal two-by-fou r that the vertical stud s are n ai 
led  to) had  absorbed   a   significant am oun t  of  
blood  and  wou ld h ave to be removed. 

!
!
!
!
!
!
!
!

Thi s  is   the  scene   of  a h 
omic ide  wh ere   the assai 
lant cleaned up the scene. 
He  did not th ink about the 
b lood traveling behind the 
moldin g  and ba seboard.      
H e   was con victed in part 
by the eviden ce he left 
behind. 
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HARDWOOD  FLOORS 
!

!
There are a number of problem s in dealing with hard wood floors. First, they are stained; 
second , they are narrow plank s with seams on all sides; and third, removal and replacement 
is a complex and expensive task. 
When dealing with well-main tained hardwoods that have had their seams sealed with wax 
or a sealant, cl eaning the surface with a quaternary detergent and rinsing is usually all that is 
necessary.  Follow th i s wi th an application of hydrogen peroxide (do not exceed 6% 
solution). The peroxide will indicate any pockets of remaining blood. 
Continue to clean/rinse/peroxide until there is no peroxidic action (foaming).  When 
finished, rinse and dry the area. 
!

When dealing with old or poorl y kept hardwood floors, the seams may be open allowing 
blood and body fluids to seep down between and und er the planks. In these cases, i t will be 
necessary to remove the plank s. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

This was an unattended death and decomposition on a fi fty-year ol d h ardwood ki tchen floor. Due to poor 
maintenance an d shrinkage, all of the seams between the p l anks were open allowing the blood to seep down 
to the subfloor.  Note  how the blood poo l ing stops at the seam. 



  !

 
!

This is an excellent exam ple of a well-kept hardwood floor. The floor i tse l f is on ly a few years old, and the 
owner maintained the polyurethane  coat  which  kept  the seams  sealed.  This was  the  scene  of  a  hom e inva 
sion . The hom e owner was shot in the head with a .40 caliber hand gun. The majority of the b lood was remo 
ved wi th  cloth wipes and a "scooping" action with a dust pan .  Absorbent s a lso work  well  in these cases. 
Apply a dusting of absorbent, a l l ow time for it to absorb the blood , then simp ly sweep up the absorbent. 
Repeat unt i l all of the l iquid is removed. Discard the absorbent and blood  in a biohazard bag/ box. The 
remaining b l ood was spra yed with a quaternary detergent and scrubbed  lightly with  a 'scrubbie', then wiped up . 
A peroxide solution was then appl ied to determin e i f any blood had seeped into the wood or seams. 
Fortunately, no seepage occu rred and the  floor received  a  fina l applicat ion  of disinfectant wh ich was a l l owed 
to dwell for twenty minut es, then rin sed . The floor was restored to the condition below. 

!
!
!

 



  !

CONCRETE (see also "outdoor scenes") 
!

Concrete floors in homes and businesse s generally are "finished" or sealed.  This can mean that 
they are smooth, but still may be somewhat porou s. 

!
First, clean the surface with a quaternary detergent and a stiff-bristled brush. If the blood has 
seeped into the concrete 's pores, apply a peroxide soluti on, followed by vigorous rubbing with 
a pumice stick. The foaming action of the Hydrogen Peroxide will clean most concrete pores, 
and the pumice stick should reach into the remain ing pores to clean the stubborn particles. Be 
carefu l to control run-off. Rinse and wipe cl ean. Repeat as 
necessary.  Final l y, apply a h ypochlo rite soluti on to disinfect, and to remove any rema ini ng 
stain. Let air-dry.  Some technicians prefer to use muratic acid instead of a hypochlorite soluti 
on to remove the blood and stain.  Either method can be effective.  In some cases however , the 
stain or discoloration  will not come out.  Painting the concrete may be necessary to cover the 
stain and remove that physical  reminder of the event. 

!
!
!
!

This concrete garage floor was the scene of a gunshot to the head with a sma ll cal iber pistol. The  b lood  
is  six h ours  o ld. Foll owing t h e proc edures above the scen e was cleaned up in about 45 minutes. 

!
!
!
!
!
!
!

A lthough the floor i s sti ll 
wet, the blood and the 
assoc iated stains were 
removed. The brown sta i n 
in both p ictures was not 
rela te d to th is i ncident. 
Once  dry, the  floor  gave   
no in dication t hat 
anything had 
occurred. 



  !

FIXTURES 
!
!

Fixtures can hide blood and tissue. Fixtures include lighting, switches, electrical outlets, 
ceiling fans, air ducts, etc.  In man y cases, blood splatter will not only find its way into the 
nooks and crannies of these fixtures, but wi ll also ricochet off other objects and find their 
way BEHIND fixtures where you would not normall y expect to find blood. Be sure to 
inspect these carefully, as overlooked blood and tissue will eventually decompose and cause 
maJ-odor s. A flashlight is an excellent tool for examining fixtures. 
!

When blood and/or tissue is present on the outside of a fixture, there is an excellent chance 
that it also entered the fixture.  Remove switch and outlet plate covers and inspect when 
external blood splatter is present.  (Be sure to cut off the electricity if you intend to clean 
electrical items) Disassembl e light and fan fixtures and inspect them thorou ghl y. Use a 
flashlight and mirror to look into vents and ductwork. Clean as necessary with a 
quat/detergent followed by a final di sinfectant application. Rinse as necessary.  NOTE: 
Anytime a fixture i s heavi ly contaminated or is so intricate that cleaning would be extremely 
l abor intensive , the cost of cleaning mu st be weighed against the cost of 
repl acement.  In instances of inexpensive ceiling fans heavily contaminated with blood 
and tissue, it is more economical to simpl y discard the fan as contaminated waste. 

!
!
!
!

 
!

The floor and vent cover had been cl eaned. Once the vent cover was removed, however, an 
examin ati on w ith a flashlight revea l ed blood in the duct system . Access to the ducts 
necessitated getting under the hou se. Thi s flexible duct section had to be removed and replaced 
with new ductin g. 



  !

BATHROOMS 
!
!

Where do you run when you cut yourself?  Most run to the bathroom.  Many people who 
eventually die from lower gastro-intestinal hemorrhage (rectal bleeding), do so in the 
bathroom.  There is also a signifi cant number of people who commit suicide in the 
bathroom .  From cuttin g their wrists to shooting themselves in the bathtub, the bathroom 
ranks second only to the bedroom for deaths in the home. 

!
When on e thinks of the bathroom it seems that it would be a relatively easy room to clean. 
Porcela i n fixtures, tile or vinyl flooring, and small size leads one to believe cl eanup will be 
fast and easy. Unfortunately , in this bu siness, nothing is as easy as .it seems. 
!

Due to the small square footage of bathrooms, the .fl oor is easi ly filled with blood that 
inevitably finds its way to the baseboards and beyond i nto the wall structure.  The sink, tub 
and toilet are rarely completely sealed with caulk, allowing blood to seep behind  or und er 
them .  Vinyl tiles all ow blood to seep into the seams and into the subfloor. And unlike 
other rooms of the house, i t is difficult for more than one technician to work at a tim e. 
!
TUBS 
!

Tubs are a popular place to commit suicid e. Those persons who want to be neat and 
considerate to those they l eave behind take their lives in the tub. Most of the time, the tub 
remains intact. If however a bullet penetrates the tub and bl ood runs into the hole, the tub 
may need to be removed . Unless you have a contractor's license, you may need to sub- 
contract the removal and replacement. 

!
!
!
!
!
!
!
!

This was the scene of a razor b lade suicide and decompositio n . Note the amount of b l ood in the tub 
as well as the tarr y b l ood pooled   on   th e 
floor  against  the 
cau lk  sea l  of  the 
tub. 



  !

 
!
!
!
!
!
!

This scene is less than four hours old. The su icide victim shot herself in the chest 
with 
a .22 caliber 
p i stol.  The blood smeared on the side of the tub i s from the remova l 
of the body. Note 
the formation of the sma ll dark clots and the large dark clot near the drain. 

!
!
!
!
!

Fortunately , the caulk 
seal at the base of the 
tub was new and 
i ntact. The walls, tub, 
tub enclosure, toilet 
and vanity were 
restored to pre-
event condition. 

!
!
!
!
!

A question often raised by new technician s is whether it is permissibl e to wash blood down a 
drain. The answer i s "it depend s".  Blood can only be washed down a sanitary sewer system, 
NOT into a closed system such as a septic tank.  It is recommended that only NON-
CLOTTED liquid blood be disposed of in this manner. The reason to avoid clots is that they 
clog the drain system. A l ways flush the blood with a great deal of water 
and follow by running clear water for five minutes afterwards.  Follow that with a quart of 
I:2 di luted concentration of 5.25% Hypochlorite solution down the drain.  Let sit for 
twenty minutes and ri nse again . Try to minimize disposing of blood this way. 



  !

  

TOILETS 
!

!
Cleaning the toilet itself i s a simple procedure thanks to the ease of cleaning porcelain. To 
remove stains or tough contaminants , a moistened pumice stick rubbed gent l y on the 
porcelain will generally remove the probl em. 

!
Blood on a bathroom floor can often seep under the toilet base. If left there, it may seep out 
after you leave; dry out but later recon stitute if water contacts it, or may j ust rot causing an 
odor problem . 

!
Jn order to access the blood , the toilet must be removed. Anytime a toilet i s removed, the 
wax ring that connects the toilet to the floor drain must be replaced with a new one. These . 

inexpe
n 

. 
ive. 

!
!

 
!
!
!
!

Th is  is  the  scene  of  a  suicide   by   sma ll ca liber  han dgun  to  the  head.   The  victim did not l ose consc i ousness  
and  thrashed about  causi ng  widespread  contam i nat ion befo re   dying.   Note   th e   blood   pooled aroun d th e base 
of tht: toiler. The toilet was removed to allow the floor to  be  clean ed under  the  toilet's  base. 



  !

TOILET REMOVAL AND REPLACEMENT 
!
!

1 SHUT OFF the water to the toilet by firmly closing the valve behind the toilet. Flush the 
toilet to remove most of the water from the tank. Bail as much of the remaining water out of 
the bowl as po ssible and sponge or towel the remaining water out of the storage tank . 
Disconnect the supply line at the bottom of the toilet tank. Pop the caps off of the base of the 
bowl. Remove the nuts with an open-ended wrench . You may need to hold the bolts sti ll 
with a pair of need le nose pli ers. If the nut i s rusted to the bolt, you may need to break it 
off.Unscrew the tank bolts. 
2 STRADDLE the to i let and lift it off the floor using your l egs, not your back . Keep the 
toilet as level as possible and set it upright on some newspaper to absorb any leftover water 
and to keep the dirty toilet bottom off the floor. Stuff a rag in the flange opening to contain 
sewer gases and to keep debris out of the plumbing . Cl ean the old wax ring residue off the 
flange (and toi l et, if you're reusing it) with a putty knife. It doesn't have to be squeaky clean. 
3 CLEAN all blood and OPIM from the flooring that was conceal ed by the toilet. Disinfect. 
4 INSPECT the flange for cracks. If the flange i s cracked , you will need to replace it. 
5 Lay the toilet on its side and stick the new wax ring onto the bottom of the toilet with the 
rounded part of the ring toward the toilet. Remove the rag from the drai n. 
6 SET the toilet  bowl  onto the ilange by  l ining  up the flange bolts over the toilet base holes. 
Push the toil et down to set the wax ring.  Sitting on  the stool works  great if nobody's watching!  
Don't  rock  it back and  forth or you  risk breaking  the wax  ring seal. 
7 SLIP the cap-holding washers and the metal washers over the flange bolts and tighten the 
new nuts onto the flange bolts. The porcelain is very brittle, so be carefu l not to over tighten 
the nuts. Re-attach the water supply line. 
8 TURN ON the water and check for leaks around the water supply and the tank-to-bow l 
connection . Flush the toil et a couple of times and look at the area around the base of the 
stool to make sure the wax ring is leak-free. 
9 CAULK around the toilet base with latex tub-and-tile caulk. Run a moistened finger 
around the base to m old the caulk and then perfect and clean the caulk joint with a wet rag. 

!
!
!
!
!
!
!
!
!

This i s a simple drawi n g of the toilet parts that are of particular importance to the remova l  and  rep 
lacement   of   the   unit. A lways  use  a  new  wax  ring  when  re- in stalling  the  unit. 



  !

OUTDOOR SCENES 
!

Generally speaking, many outdoor scenes go without being cleaned by  bi orecovery techni 
cians.  Most people feel that blood on dirt can be covered up and will biodegrade rather qu 
ickly . Little thought is given to liabi lity because it occurs in nature.  You, as a 
professional however, cannot do this. Once you arc called to a scene, you are liable for the 
safe cleanup. 
!

Scenes common l y found outdoors include suicid ejump ers, failed parachutes, small plane 
crashes, vehicle vs. ped estrians, and blood spills in publ ic places and in homeowner's yards 
due to accidents, suicid es, and homicid es. 
!

Outd oor scenes usual ly invo.l ve concrete, asphalt, or dirt. 
!
DIRT 
It doesn 't get any easier than thi s. Simply shovel the contami nated dirt into a bi ohazard 
contain er. 



  !

CONCRETE 
Outdoor concrete is not generally a sealed surface.   First, apply an absorbent, which wi ll 
contain the spill and then can be cleaned up with a shovel or broom , removing nearly all of 
the con tam inant.  If the blood h as seeped into the concrete's pores, apply a peroxide solution, 
followed by vigorous rubbing with a pumi ce stick . The foaming action of th e Hydrogen 
Peroxide wil l clean most concrete pores, and the pumice stick should reach into the 
remaining pores to clean the stubborn particles.  Be careful to control run-off.  Rinse and 
wipe clean.   Repeat as n ecessary .  Finally, apply a hypochlorite solution to disinfect, and to 
remove any remaining stain. Let air-dry. 

!
!

 
!

ASPHALT 
Asphalt is more difficult than concrete due to its pitted surface. These pits trap 
contaminant s and absorbents, cau sing additional work trying to get the absorben t ou t of the 
nooks and crannies.  The use of cleaning chemicals, scrub bru shes and a wet vacu um should 
be more effective. Follow this with an application of disinfectant. 

!
!
!
NOTE:  There are devices on the market that are designed to clean "hard surfaces."  These 
unit s look l ike small push lawnmowers. Instead of a blade they employ a rotating tu be with 
nozzles at the end . The lawnmower type shroud is connected to a vacuum hose.  The 
machine i s connected to a power washer and a wet vacuum so as you push it around , it powe r 
washes and vacuums the water up at the same ti me, keeping the con taminants from being 
splashed beyond the "lawnmower" shroud. These units are priced in the $1500 to 
$3,000 ran ge plus the power washer and vacuum . 



  !

Th is is th e concrete deck of a 
public pool. The female lifeguard 
was shot to death by a jealous 
boy friend with a  .22  cal iber 
pisto l. As this was a very hot 
summer day, the concrete caused 
the blood to coagu late very 
quickly. As i t dried under  the 
heat it became a tar-lik e 
consistency. The surface actually 
dried and cracked like mud in a 
desert. The b lood had to be 
scraped from the concrete with a 
metal dry-wall kn i fe. Th e 
underlyin g b lood was treated with 
protein  sol ven ts   and   scrubbed 
w ith a stiff brush and quaternary 
d ete rgent. Peroxide and 
Hypochlorite solutions followed. 
A fina l rin se finished the job as 
seen be low. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!

When the disinfecting was completed , it was noted that the area    that    was    cleaned    was l ighter than the 
surrounding concrete. I n order not to draw attent i on to the site, a powe r washer was used to clean  th e ent i re 
concrete deck on this side of the pool. The scen e was left virtuall y  undetectable  to  the publ ic. 

!

!
!
!
!
!

• 



  !

BUSINESS SCENES 
!
!

Business scenes are much like home scen es. Owners and employees are often a close-knit 
group that functions much like a family. When something happen s to one (or more) of them, 
it is a very traumatic and personal loss. In addition, there i s a need for the business to re-open 
as soon as possible in ord er to maintain cash flow. 
!

The surfaces and composition of th e construct i on is handled ju st as described in the home 
section.  The difference will be in the accessories in the buildin g.  Desks, equipment , display s, 
cash registers, signage, and generally lots of glass. 
!

The poli ce are usually involved , and through the use of investi gative technique s and evidence 
detection chemical s, the scene damage is nearly doubled. 
!

The following pictures attest to the variety and complexity of these scenes. 
!
!

 
!

The tem pered glass  was vacuum ed w ith an i ndu stria l HEPA-LJltered  vacuum 
.  A ll of the contaminated  soda bonles and packaged sn ack produ cts were 
dec lared biohazard ous waste and bagged/boxed   as  same.     The 
contamin ated  coolers  were 
cleaned . Th e  coolers were th en em ptied and tipped over to clean 
their wheel s. The floor un der and behind the  units   was   cleaned . 
Eve ryth i n g rece i ved a disinfectant appli cation and rinsed . The coolers 
were moved back and restocked. 

!
!

Th e    own e r    of     thi s con 
ve nience store was restocking 
the coolers when fatally sh ot 
in the stom ach with a 12-
gauge shotgun. Many of the 
pellets passed th rough the 
victim and carried bl ood and 
tissue through the glass cooler 
door and ont o  the  soda bottl es 
insi de. Bl ood splanered onto 
many of the snack packages on 
display, and also ran under 
the coolers, pooling against 
the back wa ll. 



  !

COMMERCIAL TRANSPORTATION SCENES 
!
!

Busses, trains, aircraft, even ships may require bi orecove ry services.  In the past , large scal 
e accidents involving multiple injuries or fatalities were handled by governmenta l agencies.
 Now however, governm ental agencies are becoming enlightened and are 
turning to the biorecovery specialist to handle the cleanup of at l east some of these incid 
ents. 
!

PEDESTRIANS STRUCK 
Pedestrians struck by train s or busses are fairly commonplace. The scenes themsel ves may 
require recovery, but it is the vehicles themselves that the corporate owners are most 
anxious to get decon taminated . Cleaning is a matter of access to every crevice, fold, or 
seam that may hold blood or OPIM.  !\ steam generator i s an excellent tool for this 
purpose. As these vehi cles are sitting on the ground, you must protect the environment 
from further contamination by putting down plastic sheeting to catch any drips or run-off 
as you clean.  A mechanic's creeper is an excellent way to gain access to the undercarriage 
of the vehicl e i f a commercial lift is not avail abl e. 
!

LARGE SCALE - DISASTERS 
Large disasters, multi-casualty incidents are usually taken over by state or federal agencies. 
Your involvement in these incidents is dependant on your employer's relati onship with 
these agencies PRIOR to the incident.  You will most likel y be working alongside 
technicians from other companies in a mutual -aid effort to miti gate the scene. 

!
!
!
!
!
!
!

This is the front of a train engine that struck a pedestrian.  A !though  it m ay be di fficult to discern , the 
couplin g, hoses, mech ani cal ann s, piston s, and undercarriage are all contaminated with blood a nd  O PIM 
. Cleanin g was perform ed at the ra ilroad yard over a repair pi t. Techn ical assistance was  provided b y    
th e     m ec h a nic s r ega r di n g     safe l y      , c l ea nin g, an d disassem bly. 



 143 !

INDUSTRIAL SCENES 
!
!
!

Industrial accidents have become infrequent as a result of more stringent safety 
regu lations issued by Federa l and State authorities.  Accidents do occur however , and often 
involve complex machinery.  Amputations , crushing injuries, laceration s, fal l s, impaled 
objects and avu l si on s are just some of the injuries reported to the Department of Labor on 
form 200. 

!
What makes these scenes different is the environment. These are frequently in production 
areas that are full of mechanical apparatus, concrete floors, pits, high vol tage lines, pipes, 
and sometimes, hazardous chemicals.  Blood , tissue, and even intact body parts may be 
trapped deep inside these machine s, making disassembly necessary. 
!

OSHA requ ires that certain safety procedure s be in place before anyone works on any aspect 
of an industrial repair or cleaning situation . 

!
LOCKOUT / TAGOUT OSHA Regu l ation  1 9 10.147 
First, the machine must be disabled.  This usually means that the power switch to the device 
has to be turned off and secured with a lock and key. If it cannot be locked out, then a sign 
must be posted announcing that the machine is not to be turned on. 
If hoses, pipes or other conduits carrying hazards (steam, chemicals, gases, high pressure, 
etc) are involved, they too must be turned off, l ocked and/or placarded  also. 
!

You should be trained in Lock-outrrag-out and you must make sure that these procedures 
have been employed before you initiate working on a machine or device. (Sec Chapter 7) 

!
!
!

CONFINED SPACE   OSHA Regu lation 1910.146 
A lso, you may have a scene that is in an encl osed area that was n ot designed for hum ans to 
occupy on a continu ous or routine basis. This may be a pit , crawlspace, storage vessel , pipe, 
or processing enclosure.  The atmosphere in these areas may contain hazardous gasses, l ow 
oxygen, or chemical vapors that could cause unconsciousness, respiratory distress, burn s, or 
death. 

!
Special safety precaution s must be taken to assure that the atmosphere is safe for human 
occupat ion, and al so have a contingency plan that includes a safety team that can rescue you 
i f something goes wrong. 

!
NOTE:  This is a very brief overview of safety precautions needed for industrial scenes. It is 
not intend ed to be inclusive, or in-depth. Your employer AND the safety personnel of the 
compan y you are servicing must be in full compliance with the OSHA regulations regarding 
these situations, and provide you with the knowledge and safety equipm ent necessary to 
protect yourself at all times.  (Sec Chapter 6) 



  !

Once you have establi shed all safety procedur es, you may proceed with the 
decontamination proce ss. It is always advisable to confer with the operators of the device 
or the maintenance personnel respon sible for the machine. They will be familiar with the 
hazards, how to disassemble the machine, and if there are certain chemical s or product s that 
cannot be u sed to clean it. (If you use their tools to disassemble the machine, be sure to 
decontaminate them before they are returned .) These persons will in all probability not  
have bloodborne pathogen training or have personal protecti ve equipment. Always offer 
PPE to anyon e working within the contaminated area. 

!
Keep in mind that oxidizers such as Hypochlorites and Peroxides cause corrosion of metals 
and will also decompose rubber bushing s and gaskets. The use of a steam-vapor generator 
may be indicated in some cases, especially when dealing with small nook s and crannies that 
you may not otherw ise be able to access.  Be sure to control the waste runoff. 

!
!
!

 
!

RIG HT - Warehou se worke r hit in head by 
flying metal from a defective machin e. 

!
!
!
!
!
!
!

L EFT -   Blood  splatter i s from  a workman  cutt i ng 
off  several   fingers. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

L E FT - Bra in matter from a workplace explosi on . 



  !

!

!
!
!
!

This is an industrial compactor. I ts function i s to 
recei ve paper product waste and compact it, bind 
it with w ire, and eject it in bund les.  In th is 
instance, an employee entered  the machine to d 
islodge a j am without l ocking out the electrical 
su pply to the machine. When the jam was 
dislodged , the machin e became acti ve and 
compacted , bound, and eject ed the worker who 
was mortally injured. A lthough other employees 
heard the worker' s scream s, effort s to turn th e 
machine off were too late. 

!
!
!
!
!
!
!

 
!
!
!
!

This is a biorecovery technician inside the 
compactor. The power has been locked-out and 
tagged . No n -corrosi ve c lean ers and 
disinfectants are being u sed to restore the unit. 
The technician would have to exit the device, 
and have it periodically reacti vated to access 
blood behind the wal l. Some disassembly by 
maint enance personnel was necessary to access 
all of the b l ood and OPIM . 

!

 
!
!
!
!
!
!
!

Above you can see som e of the contaminated paper 
product s that were left behind after the incident. 
Behind th e paper is the m ov ing wa ll that i s powered 
by a hydrauli c piston. A close- up of that wall can be 
seen in the picture at left. 
The entire interior of the machin e was covered in 
thi s m an n er . 



  !

VEHICLE CLEANING 
!

Vehic l es can be the most challenging scenes you will work.   The tight quarters that you 
wi 11 have to work in, and the hundred s of nooks and crannies that blood and tissue can 
hide in, will create some of th e most time-con suming clean-ups that you wi ll experience. 
When doing vehicles, you will need to have a large selection of tool s in order to 
disassemble the interiors. Many of the bolt s and nuts are unique to automobiles and 
special tool s must be used to remove them.  Hex, star, and clip remover s are ju st some of 
the tools needed to remove seats, dashboard s, door panels, and seat belts. A tool box with 
ratc het sets, hex wrenches , open and closed-ended wrenches , pliers, wire cutters, an 
assortment of screwdrivers , hamm er, pry bar, etc will make your life easier. Power tool s 
also make the job go faster.  Electric screwdrivers, and electric or air-powered ratchet sets 
should al so be considered. 
!

Once you have surveyed the veh i cl e, you should  create a disassembly plan.   Gen erally, 
this will involve the removal of the seats. Removing the seats will allow you to see more 
of the vehicle interior as well as maneuver around inside better. In add ition, the carpeting 
is often involved and cannot be removed until the seats are taken out. 
U nlike home furniture, auto upho lstery  i s very durable, and may be salvageable, even 
when blood soaked. 
!

FRONT SEATS: 
Front seats are either manually or electri cally adjustable. If they are electrica lly 
adjustabl e, or have other electrical wiring, these wires must be disconnected before 
removing the seats.  Each set of wires has connectors that come apart -separating the 
wi ring. To keep the connectors from accidentally corning apart, the manufacturers have 
incorporated safety snaps that mu st be opened before the connectors can be separated. 
Once thi s i s accomplished , the seat belts must be unbolted from the car frame using a 
ratchet and a HEX or a STAR bit.  The seats can now be unbolted from the chassis and 
removed from the vehi cle. 

!
!
!
!
!
!

Different manufacturer s  use  different types of bo lts to secure seatbelts. While some use con ventional 
hex-head  bots, others use the STAR -head bolts. This i s a STA R-head bo lt . A ratchet set w ith a STA R 
bit is required to remove it from the vehicle. 



  !

REAR SEATS: 
Rear seats are either bolted in place or are held in place by a tension device at the front of 
the seat. To determine which method is used , look at the bottom front of the back seat.  If 
there are no visible bolts, then the seat is held in by a tension bar . To disengage the 
tension bar, push with your hand s or knees against the lower front of the seat.  Once you 
have pushed the seat in, begin to push the seat towards the rear of the car at a 45-degree 
angle toward the rear window until it pops loose. Other tension devices pull straight up. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

The rear seat in th is Toyota i s held in place by a metal loop that fits into a snap-in receptacle on 
the ve hicl e's lloorboard . (see inset) To remove the seat, simply lift up on the front of  the  seat   
until   it un snaps.. 

!
SEAT CONSTRUCTION AND CLEANING 
The key to auto upholstery cleaning lies with the construction of the seat itself. 
!

The seat is a tubular metal frame, which is bolted to the floor.  Under the seat there may be 
electri cal connections for the seat belt, seat warmers , motorized seat adjustments, etc. 
Above these items i s either a seat pan, which is a contoured metal sheet that forms the base 
of the seat, or a wire frame, which perform s the same function. 
!

Above this rests the high-d ensity foam padding.  Within the padding there is a heavy-gauge 
wire frame that locks it to the seat frame using round staples. 

!
On top of the high density foam is the seat cover.  Seat covers may be made of cloth, viny l , 
or leather . 

!
At the top of the front seats, there may be adjustable headrests. These must be removed in 
order to disassemble the seat. Each manufacture uses different ways to keep the headrests 
from being removed from the seat frame. Contact your local car dealers for details on the 
method necessary to remove a particular head rest. 



  !

If the blood seeped only into the uphol stery and the foam inside the upholstery itself (NOT 
THE HIGH-DENSITY FOAM UNDERNEATH), then it may be possible to restore the seat. 
Contamin ated hi gh-density foam must be discarded and replaced. Seat foam can be ordered 
from your local car dealer. 
!
To clean the seats, first rinse as much blood as possibl e from the uphol stery, then submerge 
the upholstery in a contain er of very warm water (NOT HOT). Add a su fficient quanti ty of 
bacteria and enzymes to the water and agitate.  (See  container for amounts) Make sure the 
uphol stery is completely subm erged for a minim um of twenty-four to forty-eight hours. Stir 
every eight hours. Remove and rin se thoroughly . Air dry. Repeat if necessary . 
Repl ace the upholstery onto the seat frame. 

!
!
!

In  thi s   drug   deal   - h omicide, the vi ctim was shot in the neck . Blood is on th e upper an d lower  cushions. 
The   seat   has   to   be 
re moved    
to 
inspect   i t. 
bol ts
 wer
e 

properly 
The   seat 
removed 

usin g a  1/2" socket , and 
the seat  belts  were rem oved u si n g a ratchet set and a large star bit. The seat 
was then tilted to access and disconn ect the wiring connectors. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

On ce th e seat i s removed 
, th e seat covers can be 
remov ed by prying open 
the clips that secure the 
material to the fram e. 
This will expose t h e  
foam padd ing underneath 
. I f t h e   foa m   i  s 
contam i nated,  it  will h 
ave to be destroyed . New 
foam is available from 
auto body sh ops, and 
used foam can be purch 
ased from auto sal vage 
yards. 



  !

CARPET 
With the seats removed , the carpet is now completely visible and can be checked for 
contaminants.  If it is indeed contaminated it can either be cleaned or replaced .  (See carpet 
cleaning warning in other section)  Unlike home carpeting, auto carpet has a rubber 
backin g. This backing makes cleaning the carpet more efficient and effective.  Ifthe 
carpet can be economically cleaned (same process as home carpet) then you may wish to 
consider it.  Otherwise, new carpet can be ordered from your local car dealer. 

!
!
!
!

Ln order to remove the carpet, 
the center conso l e also had to 
be removed. These can often 
contain numero u s screws and 
cl ips that are in hard to reach 
nooks and crannies.  Ln the 
case of transmission shift ers, 
the head of the shi ft column 
has to be removed  by locating 
a retaining rin g at the base of 
the head . Once the ring is 
removed the head slides off easi 
ly. 

!
!
!
!

 
!

Whi l e awaitin g   new foam  and  i t's fabric to  be cl eaned, the seat  frame was  returned  to  its place  in the 
vehicle.  Note the con struct ion of the metal frame. 



  !

DOOR PANELS 
!

Door panel s are generally held on with nylon snaps, metal clips, and screws.  These vary 
with car manufacturers and model year.  See you local dealer or automotive tool dealer for 
the proper tools to relea se these devices.  A selection of replacement snaps and clips should 
also be on hand.  The most common location for screws is under the armrests and in the 
frame for the door relea se.  On cars with manual window cranks, these cranks are commonly 
held in place with either a screw or a half-moon clip. 

!

!
!

 
!
!

DASHBOARDS AND CENTER CONSOLES 
These areas contain many  areas to harbor  contamination .   Heating/AC  vents,  switches,  tape 
and  CD p.l ayer openings,  gearshift  boots and  defroster vents must be checked, and  cleaned if 
necessary.   The use of a dental mirror and flashlight is very helpfu l in locating hidden blood  
and tissue.   A  light spray of peroxide can also help locate blood  on dark dashboard s or in 
dark nook s and crannies. 

!
!
!

Note the large skul l fragment 
 on the dashboard. Just 
beyond the fragment you may see fatty tissue lying atop th e defroster vents.  These vent s had to be 
accessed to b e c l  eaned of contamination. R emoving and re-in stall ing a dash board can be tediou s 
and time consuming. Be sure to consider this if you give estimates prior to work . 



  !

HEADLINERS 
Headliner material generally is made of the same material that the seats are made of.  Ifthe 
seats are vinyl, so is the headliner.  If the seats are velour, so it the headliner.  The 
exceptions are leather and headliners in work trucks.  Work truck headliner s are generally 
cardboard or vinyl.  Removing a headliner can be accomplished by first removing the 
courtesy lamp in the ceiling, the sun visors, and the rear view mirror.  Tug on the headliner 
near the windshield to see if it will dislodge from its clips easily.  You may need to remove 
the post covers and ceiling trim pieces to access the clips.  Once done, the headliner will be 
able to be removed.  Be sure to check if there are any overhead consoles or wiring attached 
to the headliner or ceiling accessories. 

!
!
!
!
!

Thi s      was      a sh otgun suicide  in a pick -up truck. The entire interi or required extensive restoration. Note 
the courtesy lamp, the sun visor and the vertical post trim that wil l h ave to be removed to access the 
headliner. 

!
!
!
!
!
!
!
!
!
!

When the sun 
visor was pulled 
down, additional 
brain tissue 
contamination 
was found h idden 
behind .    To 
access the screw s 
that hold the 
mirror, th e plastic 
cap  had   to   be 
pr ied off  its snaps. 



  !

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

CHAPTER 14 DECOMPOSITION 
AND ODOR CONTROL 



  !

!
!
!
!
!
!

 
!
!

Typi cal decomposition scene. The lighter areas of carpet is not d ue to lightin g or bl each 
ing. These are maggots.  Tens of  thousands of  th ese larva are thrivLng on the prolein-
enrich ed l iquids and decaying flesh. 



  !

Decomposition of the Human Body 
!

!
On occasion, you will be called out to a death scene where the dead individual was not 
discovered for a period of time.  Bodies that are not immediately embalmed begin to 
decompose rather quickly.  The result ofthis decomposition is fluids, gases, and tissue that 
you will have to deal with. 

!
Decomposition time varies with the individual and the environmental conditions where the 
bod y was located. 
!

The rate of decomposition  is dependant on several factors: 
1. Temperature 
2. Water or moisture 
3. Oxygen levels 
4. Pre-existing condition of the individual (infection, poor circulation , etc) 
!

The decompo si tion process is actually divided into two processes, Autolysis and 
Putrefaction. 
!

Autolysis is a process where the cells of the bod y begin to break down, spilling their 
contents. It is caused by the bod y's own enzymes attacking the cell walls. As we have 
learned from the chapter on enzymes, they work better in warmer environments. This mean 
s that this portion of decomposition is hastened by a warm environment and retarded by 
cold. Since some organs of the body naturally contain a higher concentration of 
enzymes than others, i.e. pancreas and stomach, they wi ll decompose earlier and faster than 
other organs.  This process occurs inside the body and uses up the available oxygen, 
creating an anaerobic (little or no oxygen) environment. 
!

Putrefaction is a process caused by bacteria and fungi.  Putrefacti ve bacteria such as 
Escherishia coli, thrive in an anaerobic environment , and once death and autolysis has 
created the perfect breeding ground , the bacteria multiply rapidly.  These bacteria and fungi 
initially prefer a warm environment to begin to grow, but once they get started, they 
continue virtually immune to a cold environment.  If bacteria were already prevalent in the 
body prior to death (infection or disease) the rate of putrefaction is increased.   As the 
bacteria feed on the body , they produce a number of waste compound s: Hydrogen, 
Hydrogen Sulfides, Carbon Dioxide, acids, alcohol, and acetone.  They also produce two 
odorous compounds  from the catabolism of amino acids;  putrescine and cadaverine. 
!
Under normal house conditions (Seventy degrees Fahrenheit , normal humidi ty) the 
following stages of decomposition occur. 
Day 1 Death Occurs - Reddish -Purple Discoloration , hardening of the muscles 
Day 2  Green Discoloration 
Day 3  Skin Slippage, blood seeping from tissue 
Day 4 through 6  Body bloating , scalp slippage, body turns greenish black Day 7 Release of 
gases, bloody purge 



  !

!
Th is is the scene 
of a natu ra l 
death. The victi 
m had  a heart 
attack whil e 
working in his 
kitchen. The fact 
that he was a lso 
an alcoholic (as 
evidenced by th e 
large vodka 
bott l es m the 
background) 
played a part in 
that the 
neighbors were u 
sed to not seeing 
him for extended 
periods of time.   
I le was d 
iscovered a week 
after death in the 
summ er heat. 

!

 
!
!
!
!
!
!
!

Th is elderly diabetic 
lived a l one in an 
apartment.          The n 
e ighbors called the m 
ana ger when they 
detected a bad odor. 
The viccim  was found 
sitting on his couch. 
The couch is soaked i 
n black decompo si 
ti on which also dri 
pped onto the carpet.  
In the foreground you 
can distinctly see the 
b loody impression s of 
th e victi m 's feet 
where the escaping 
nuids    had    soaked 

i nto   the   carpet. I t 
was  estima ted  that the 
vict i m had been dead  
for eight days. 



BioR ecovcry Technician  Manua Copyright 2006 by Kent A. Berg 156 !

COMBATING ODORS OF DECOMPOSITION 
!
!

As we have just learned, as a body decomposes , it returns to the basic compounds of life. 
Liquid comprises the majority of the bod y, with protein compounds and minerals making 
up most of the remaining el ements. When decomposition begins, the bod y's tissues begin to 
break down forming putrid liquids that leak initially out of every opening in the body. 
Decomposition al so produces gases that cause the body to bloat. If the gases do not find 
routes out of the body through natural openings, then the body will swell to the point that 
the tissue gives way and the gas expels. Sometimes the pressure is so great that there is 
literally an explosion, forcing liquid s and tissue some distance from the body . 

!

!
Obviously, the odors produced  by decompositi on are extremely pu trid. In fact, scientists 
have actually named and categorized the noxiou s fumes and liquid that is associated with 
human decomposition. They are Putrescine and Cadaverine.  Please refer to the end of this 

chapter for a description. 
!

Protein odors are strong and persistent. Fortunate ly, like the body itself, 
these odors decompose and eventually fade away. The time it takes for this to occur 
however can vary depending on heat, humidity , dwell time, and the odor absorpti on 
potential of surrounding obj ects. 

!
!
!

ODOR ABSORPTION POTENTIAL 
!
!

All materials have pores. The size of the pores are dependent on the material itself , and the 
temperature.  Since most odor particle s are extremely small (measured in micron s - 
111000,000 of a meter) they are able to penetrate most surfaces. Wood and fabrics absorb 
the most odor, but these odor mo l ecules have been known to even imbed themselves in 
plastic. 

!
!

HEAT 
!
!
If the temperature at the time the odor is generated is 80 degrees Fahrenh eit, and later, the 
temperature drops to 65 degrees, the pores may close slightly, trapping the odor molecule s 
inside.  When this occurs, deodorization may be quite difficu lt.  Many training courses 
recommend that the way to combat odors is to try to re-create the conditions that were 
present at the time the odor was produced.  By increasing the room temperature to 80 
degrees, the pores may re-open and allow the deodorant to enter and the odor to be 
removed. 



  !

HUMIDITY 
Most odors dealt with by biorecovery technicians are from organic sources, and we have 
learned that microbes prefer warm, high-humidity environments.  Therefore we must be 
aware that in a high humidity environmen t, the potential for bacteria and fungi to continue 
to grow and prod uce additional odor is great.  This also mean s, of course, that the danger 
to you as a technician is also greater. 

!
!

DWELL TIME 
The longer that odor molecules are permitted to remain in contact with materi als, the 

greater the potential for odor absorbsi on by that material. 
!

!
!
!
!
REAL-WORLD   DEODORIZATION 
Most training programs on odor control or deodorization will cover many of the 
background   aspects  already  discussed  here. The  actual  deodorization  process that  is 
promoted  u suall y  recommends  recreating  the condition s that ex i sted at the time of the  
odor production.   The theory  i s that  the deodorants and/or ozone will follow the odors into 
the pores, nooks and crannies; and  th at pores that closed due to cooling will again open 
when the original warmer  climate is recreated.   The problem  with performin g thi s 
procedure ONLY, rests with the following: 
For every increase in temperatur e, there is a corresponding expansion of air volume.  In a 
closed environment, this will also produce an increase in air pressure.   Why is this a 
problem ?   If you don 't remove the odor that is floating freely in the room , or remove the 
odor that is on the surfaces BEFORE you increase room temperature or humidity, you will 
actually be creating air pressure that will force additional odor molecules into surface 
pores! Therefore, contrary to other existing program s, you must perform TWO 
deodorization processes.  The first one is done in the condition s you found on arrival. 
Once that is completed to your satisfaction, you will alter the conditions to mimic those 
that you suspect were present during the odor creation process. 

!
!
!

THE PROCESS 
!
!

As a biorecovery technician, you must recogni ze the potential health hazards associated 
with decomposition and begin by takin g initial steps to red uce potential respiratory 
hazards. Decompo sition odors on the scene are a natural warning to take respiratory 
precaution s. Full-face respirators with organic vapor and HEPA cartri dges should be used 
throughout the cleaning and deodorizing process. 



  !

FOGGING/MISTING 
!

!
Enter the premises and, working from the furthest area from the entrance, begin fogging/ 
misting the area from the top down with an EPA registered disinfectant. DO NOT use a 
phenolic product as it may damage property, and it is a strong respiratory irritant. Work 
your way from the furthest area - to the area closest to the exit. Fogging/Misting works in 
two ways; first it helps to sanitize the contaminated air (which also helps to reduce odor), 
and second, the liquid mist attaches to some of the odor molecules and literally drags them 
to the floor. This procedure will not render the area safe and odor free, but may provide a 
somewhat safer environment in which to work. It is important to note that it is a common 
misconception that HIV , AIDS, Hepatitis, and other bloodbom e pathogen s will be present 
in the air. In fact, there has NEVER been a confirmed case of contracting any of those 
diseases from breathing contaminat ed air. Even Tuberculosis , which is transmitted by 
droplets of sputum in the air, survives onl y a very short period outside the body and is 
sensitive to light and air, and therefore dies quickly when exposed to either. What you are 
combating is airborne bacteria, mold s, and fungus associated with the decomposing host. 
These can be ju st as debilitating or lethal. *Remember to wear all PPE in this environment. 

!
!

VENTILATION  
Once a confined area is sprayed with a 
disinfectant, the area may  be venti lated . Unless  an unusual circumstance prevent s it, it is 
generally  safe to ventilate  to an outside environment.  Always  be  sure of the area in which 
you  are ventilating  into. You  certainly do not want to exhaust noxiou s air into an occupied 
area, ventilation  intake of another  building,  or area where food  i s prepar ed. 
!

Place an exhaust fan in a window or doorway in such a way as to push the inside air out. 
Open a door or window in another area of the building in order for air to flow freely to the 
fan. For initial venti lation, always exhaust odors OUT of the affected area. Later, when 
using Ozone Generators or other molecular pairing agents, the fan can be u sed to circulate 
the pairing agents or ozone into hard to reach areas. 



  !

DECONTAMINATION 
!
!

Begin decontamination procedures just as you would for any blood or body fluid case. If 
liquid s have seeped into the structure of the prem ises, parts of the structure may have to be 
replaced. This may include dry-wall, sub- flooring, baseboard s, hardwood floors, linoleum, 
parquet, etc. Only und ertake this renovation work if you are properly l icensed. 
Some materials may have to be cleaned , and if necessary, sealed. Using a paint-on sealer 
may sal vage items that might be too difficult to remove, such as floor joists. In these cases, 
a planer may be employed to remove contamination , then a sealer applied to assure 
complete odor isolation. 
Every surface in the contaminated area should be cleaned. Thi s includes the wash-down of 
ceilings, walls, and floors with a solution of detergent and disinfectant. (Commercially 
available products such as Tri Sodium Phosphate - TSP or Spic & Span are available.) 
Room content s should also be treated according to their composition. 
*Remember that other areas of the premises may be contaminated by odor, and will also 
have to be deodorized. This may invol ve removal and dry- cleaning of fabrics, incl uding 
clothing. 

!
!
!
!
!
!
!
!
!
!
DEODORIZATION 

!

!
Initial or minor deodorization can be accomplished by misting the area with a pairing 
or masking agent; using absorption or filtration agents; or employing liquid or solid 
deodorants. What you select will be based on the product descriptions in this chapter. 
!
These method s can be effective for light odors, or to temporarily mask stronger odors. For 
more severe odors, you must seek out and destroy the odor molecules that have imbedded 
them sel ves in the structure and contents of the premi ses. To accomplish this, special 
chemical proce sses must be employed. 
!
The first is the Ozone Generator, the other is a Pairing Agent Generator such as the 
"Restorator" by Vaportek , Inc. Either type of generator must be used for at least 24-hour s, 
and preferably 36 to 48 hour s to be effective in home environments. (Less in smaller areas 
such as vehic les)  *NOTE: Don't forget to clean or remove the filters in the premi ses 
HV AC unit! In some cases, sub-contracting complete duct cleaning may be indicated. 



  !

CHEMICALS & DEVICES FOR DEODORIZATION 
!

!
!
!
!

MECHANICAL 
!

!
PUMP SPRAYER- These portable , hand-pumped units allow disinfectants and 
deodorizers to be sprayed through an adjustable nozzle. Under 30-50 psi., the unit can 
spray a fine mist or a concentrated stream wherever it is needed. 

!
!

DEODORANT DIFFUSER - This device is primarily constructed as a box containing a 
fan and one or more of a variety of air processing devices. Some diffusers use an 
electrically charged screen to trap airborne contaminants , and a charcoal filter to absorb 
those the screen misses. Other diffusers force chemical agents into the air.  Some agents 
are masking agents, meant to produce a pleasant fragrance. Others are pairing agents  
which bind to the contamin ants, chan ging them chemicall y . Pairing Agent Generators use 
a chemical that combin es with odor molecules and either changes the molecules' chemical 
make-up, or simply makes it too heavy to remain airborne. Most pairing agents are 
combined with an oil -based fragrance, which helps to mask the odor with a pleasant scent. 
Some machines combine several processing devices in one unit. These units can be placed 
in a contamin ated area and run for days to assure maximum deodori zi ng. 

!
!

WET FOGGER- Wet-foggers are fans that force air at great velocity 
across a supply tubing that is connected to a deodorant supply canister. The forced air 
creates a venturi-effect that lifts the deodorant up the tube into the air stream. The impact 
of the air turbulence creates a mist of micro-droplet s (20-80 microns) that "fog" a given 
area. 
!

ULTRA LOW VOLUME FOGGERS - These units are superior to wet-foggers in that they 
can generate small er deodorant particles (8-20 microns) that can penetrate into areas  
where odors hide. Because the mist is so fine, these units produce less water to damage 
surfaces, and use less deodorant to do the same j ob. 
!

THERMAL FOGGERS - Thermal foggers that are petroleum based are not recommended 
due to the use of flame, heat, reduced effectiveness in humid conditions, the dangers 
associated with the flammability of the solvents, allergy effects, and expense. A water- 
based thermal fogger can be used, and the .5-micron mist it produces is superior to even a 
ULV fogger in combating entrenched odor molecules. 



  !

CHEMICAL 
!
!
!
MASKING AGENTS - Masking agents contain no odor-destroying capability, they 
si mply overpower the existing odor with a fragrance. Masking agents assist in temporari ly 
rc-odorizing an area until the underl ying malodor can be reduced or eliminated. 

!
!
PAIRING AGENTS- Deodorant s use pairing agents in combination with fragrance to 
neutral ize odors. Pairing agents bind with odor molecules or substances. Some agents 
simpl y add weight to the odor molecule causing it to fall from the air where it can be 
cl eaned from a surface. Other agents actually change the chemical properties of the odor 
molecu le forming a non- odorous compound . 

!
!
OZONE GENERATORS  - Th ese machin es generate OZONE, a natural l y occurring 
element of oxygen with a radica l  charged part icle attached.  When  these radicals come in 
contact wi th an odor molecul e, they bind  with  i t and cause it to "oxidize" or "bum up". By 
generating  millions  of these radicals, the machine  actually  destroys  the  odor molecules 
render i ng the area virtually odor free. (Detai led  information i s available elsewhere  in this 
manual) 
!

SEALERS - In some circumstances, it i s impractical or prohjbitively  expen sive to  tear 
out and replace the contaminated structural compon ents of a buildin g.  Under these 
circumstances, the technician may con sider permanentl y sealing th e odor into the material. 
Sealers are genera lly a coating made of shellac or varnish that coats a surface, 
encapsul ating the odor. Sealers are used when all other method s fai l, or because of 
inaccessibility such as blood -soaked structural components like wooden beam s, stud s, or 
plaster.  Sealers can change the surface appearance and should be used only when 
appearance change is not an issue.   Sealing PRlMERS however can be used ju st as normal 
primers can be used.  Drywall, flooring, wooden beams and other surfaces may be seal ed 
by the application of oil -based or water-based primer coats such as "KILZ"  or "Bull's 
Eye". 

!
!
!
ADSORPTION OR FILTRATION AGENTS - actually cause odor 
molecul es to stick to the surface of these agen ts, or be drawn to these agents because of the 
higher humidity  of the odor molecule in relatio n to the agent.    Odor block s and air 
filtration  devices pull odor molecule s from the air and trap them.   Odor block s are common 
l y used in HVAC air ducts. 



  !

PRODUCTS OF DECOMPOSITION 
!
!

Putrescine and Cadaverine 
!

Putrescine, chemical name 1-4-butanediamine). This compound is a byproduct of the 
oxidation and decomposition of short chain diamines by biological system enzymes 
(diamine oxidase). Putrescine is a biogenic polyamin e which was initially identified and 
detected in decaying animal tissues but is now known to be present in all cell and certain 
bacterial cu ltures. It is a strong irritant and lachrymator (tear producer) but very little else is 
currently known about its toxicol ogy. From what is known this chemical can be hazardous 
to humans and shou ld be recognjzed , evaluated and controlled in the workplace 
environment. 
The majority of the studies in the scientific literature about the effects of aliphatic amines 
like putrecine are related to the local health effects which are primaril y irritation and 
sen sitizati on. Minimal information is available due to the lack of industrial experience, very 
few chronic animal studies and the scarcity of reliabl e exposure information wi th signs and 
symptoms. Very few actual toxic effects have been observed and recorded during real 
exposure situations. Some known hazards associated with exposure are: 
!

Depression of blood pressure in animals 
!

Skin and Eye irritation 
Mucu s membrane and respiratory tract irritation 
Repeated chronic overexposure causes pulmonary edema 

!
!
!
!
Cadaverine, (1-5-pentanediamine) is an aliphatic amine and a derivative of ammonia. This 
class of chemicals has a characteristic fishlike odor and are strongly alkaline. A closely 
related cousin or homolog of putrescine, cadaverine is formed by the decomposition action 
of common bacillus on meat, fish, albumin , etc. 
These chemicals currently do not have established threshold limit values for human 
exposure. Very little is known or available, but some known effects from exposure are: 

Eye  irritation, lacrimation, conjunctivitis, corneal  edema Primary skin  irritation  
and dermatiti s. 
Headache, nausea and faintness 

!
!
Direct contact hazard s are: 

Severe or perman ent eye damage 
Skin burn or sensitization. 

!
!
Lack of information on this chemical 's TLV, PEL and LC50 somewhat hampers 
determination of total hazard when working with this chemical. Therefore, use of correct 
personal protective equipment , i s recommended. 

Comment [74]: Plagiarized from 
http://pubchem.ncbi.nlm.nih.gov/su
mmary/summary.cgi?cid=1045 
and http://toxnet.nlm.nih.gov/cgi-
bin/sis/search/r?dbs+hsdb:@term+
@rn+@rel+110-60-1  
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CHAPTER 15 
NON-BIOHAZARD CLEAN-UP 



  !

NON-BIOHAZARD  CLEAN-UP 
!
!
!
!
!

FINGERPRINT POWDER 
!
!

In criminal cases, police investigators will dust a crime scene with fingerprint powder. 
Fingerprint powder i s extremely difficult to remove , and in some cases, i s virtual ly 
impossible to remove. 

!
!

Fingerpr int powder is difficult to cl ean due to its particu late size (less than 
10 micron s). It consists of Licopodium, Zinc Sterate, and Carbon Black. The powder 
adheres to most anything and finds near-microscopic nooks and crannies to lodge in. 

!
!

Like all particle s measured in micron s, it is dust-like, and can be easily inhal ed or gotten 
in the eyes.  And like most dust particles , it can cause respiratory problems.  A dust mask/ 
HEPA mask should be u sed as we ll as eye protection. 

!
!

Fingerprint powder will streak/sta in some surfaces such as painted items, fabrics, porous 
wood, and non-vinyl wallpapers, especially if it is smeared or pushed into the surface . 
Therefore, you may want to vacuum the powder first with a HEPA vacuum . (Slowly wave 
the wand over the site, but do not let the vacuum tool make contact with the surface 
material)  This will remove a significant amount of dust from the surface without direct 
contact. 

!
!
Next try an emulsifier such as "Tide" laundry detergent or a commerc ial emulsifier.. 

!
!

To clean fingerprint powder, fill a quart-sized spray bott l e wi th water, -then add one 
teaspoon of TIDE laundry detergent. Spray a small area. Use a disposable wipe and make 
ONE swipe over the sprayed area. Use a clean section of disposable wipe per swipe or 
you wi l l smear the powder. Continue until clean. This procedure can be enhanced and 
much more effective with the use of a dry steam generator.  Spray the area wi th the TIDE 
mixture, then with a cloth attached to the steam head , steam clean the area. The steam will 
open the pores of the contaminated surfa ce to release the powder , and allow the TIDE to 
suspend the powder until it is wiped up by the cloth attached to the steam head. 
In some circumstances surfaces may contain grease or fats that have built up over time 
from being touched by human hand s, or by being in proximity to kitch en stoves (grease 
splatters).  When you are having difficulty removing the fingerprint powder , and you 



  !

!

Police coated this door in an effort to detect th e fingerprint s of a homicide su spect.  Fingerprint powder on  
a  glossy painted surface can be successfully removed with the righ t technique . Li ghtl y spray a small area 
withy an emu l sifier.  With a clean rag, make one pass across the  surface.  Fold the rag over and repeat the 
above procedure until the entire surface i s clean. For deep crevices, a steam generator may be able to flush out 
the carbon . For stubborn areas follow  the in structions below. 

!
!
!
!
!
!
!
!

suspect that it i s imbedded in grease or fat, you may want to consider a degreaser.   Orange 
citrus degreasers or other m i ld degreasers can  be sprayed on the surface, and wiped  as 
described above. 

!
!
In some cases, fingerprint powder will not come out, and will have to be sealed into the 
su rface by shellac or primer I sealer. 

!
!
Fingerprint powder on carpet-  if the contamination is li ght, and on top of the carpet nap, it 
may be able to be vacuumed, steam cleaned , or wet-vacuumed away.  If the contamination is 
heavy and deep in the carpet fibers, it may be impossible to remove. (Experience has 
shown that heavily contaminated carpets harbor the powder deep within the nap, and 
al though cleaning initially appears to be successfu l, walking on the carpet will bring 
hidden powder to the surface again and again. 

!
!

One last note...  The maj ority of the composition of fingerprint dust is carbon . Carbon 
conducts electricity.  Use extreme caution.  Electrical short circuits could pose shock risks to 
you and cause destruction of sensitive electronic devices such as VCRs , DVD players or 
computers. 



  !

!
!
!
!
!
!

This homicide  scene was sprayed 
h eavily w ith Crysta l Violet. Walls, 
doors, floors, bathroom fixtures, 
and hardware  were coated with thi 
s d ifficu lt to remove chemical. 
The final solution in th is instance 
was to seal the trim and wa lls with 
a prim er-sealer followed by two 
coats of pa int. 

!
!
!
!
!
LAW ENFORCEMENT'S BLOOD-DETECTING CHEMICALS 

!
!

Numerous method s of staining are used by law enforcement to develop or enhance blood- 
contaminated latent prints. These methods depend on staining the protein components of 
blood to form a more visibl e impressi on, (commonly dark blue or black.) Among these 
m ethod s are Ami do Black, Leuco-Crystal Violet , Coomassie Blue, Hungarian Red , and 
Lumin ol. 

!

!
Amido Black, also known as Naphthalene Blue-Black  12B, is a protein  dye that is mixed 
with Glacial Acetic Acid and either Methano l or water.    In some cases sulphosalicylic acid 
is added as a blood fixative. 

!

!
Cooma ssi e Blue is a reagent l ike Amido Black and is also methan ol-based. 

Crowle 's Stain contains a toxic substance (trichloroacetic acid), but is water-based. 

Hungarian Red is a recentl y developed, water-based staining solution. A special 
characteristi c of Hw1garian Red is that the traces fluoresce W1der green light, making it possi 
ble to visualize weak traces, even when they are present on a dark surface. 

!

!
Leuco Crysta l Violet is a coloring reagent for blood that is based on the bl ood-catalyzed 
reacti on of h ydrogen peroxide with a cati onic triarylmethane dye.  It i s often called the more 
familiar name Gentian Violet. 

!

!
Lumjn ol is dependent upon the peroxidic activity of the blood , or its ability to oxidize 
compound s i n the presence of hydrogen peroxide or sodium perborate. 
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!

No consideration for cleanup was made when developing these compounds, and chemists 
consulted by this author were unable to give cleanup chemical assistance with any certainty. 
Experience has shown that a 5.25% hypochlorite solution (straight household 
bleach) is successfu l in some cases.  Acetic acid has also been effective in some cases. 
Each of these chemicals has their own hazards, whether toxic or flammab l e.  Care should 
be exercised, and respiratory protection is indicated . 

!
!
BROKEN GLASS 

!
!

Assumi ng that the glass is not contaminated, it still presents a potential injury hazard. 
Neve r pick up broken glass without leather or Kevlar gloves (or both). If the pieces of glass 
are sm all, try to use a dustpan and whisk broom. You may al so want to try a wet/dry 
vacuum to vacuum up small cubes of tempered safety glass. If the pi eces are larger, use 
gloves or tongs such as the "Arnpel Probe". 

!
!
If the glass is contaminated, wear latex or N i trile gloves un der AND over the leather or 
Kevlar gloves for your protection and to keep the leather or Kevlar from absorbing the 
blood and body fluids. 
!
NEEDLES AND SYRINGES 

!
!
Need l es, and syringes with needles attached, are especially dangerous to deal with. Th ese 
items, when found at a scene, have almost always been used and contaminated with blood . 
Extreme care must be taken, as a needle stick h as th e potential to put a bloodborne pathogen 
directly into you r b l oodstream. Never pick up a needle or syringe with only a gloved hand.  
Always use forceps, Kelly clamps, or tongs such as the "Ampel Probe" to pick up and move 
needles and syringes. A ll sharps (includ ing need les and syringes) must be placed in an 
OSHA -approved sh arps container. These plastic canisters help prevent accidental sticks 
during storage and shipping, and after closing, can be placed in the bi o- hazard boxes al ong 
with the other bio-hazardous waste. 
!
BULLET HOLES 

!
!

Genera lly, cl ean-up begins after law enforcement has concluded their invest igation and 
evidence recovery . The remaining bull et hol es are usually empty, having had the bullet 
removed by investigators. However, before you prepare to spackJe a bullet hole in a wa ll or 
ceiling, be sure to inspect it for a bu llet.  Bull ets and bullet holes have been known to go 
unnoticed, and the evidence you uncover could be crucial to the case. Once discovered , do 
not attempt to remove the bullet yourself, as doing so cou ld damage the un ique microscopic 
striation s that the gun barrel put on the bullet. Notify the police i mmedi ately. 
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CHAPTER 16 
TRANSPORT OF BIOHAZARDOUS WASTE 
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TRANSPORT OF BIOHAZARDOUS  WASTE 
!
!
!

When cleaning up a spill site, the technician will have to bag and box the blood-soaked 
wipes, as well as any fabrics or carpet that has been saturated.  Since the technician' s 
company is collecting this biohazard waste, it may be considered an "Infectious Waste 
Generator" by the State Health Department. 
!

Each state has laws regulatin g the accumu lation of bioh azardous I medical I infectious 
waste.  As an "Infectious Waste Generator" the company and its employees may have to 
comply with the state regulation s and be registered. 
!

Per OSHA and most state regu lations, biohazard ou s waste must be placed in properly 
marked containers that resist puncture , tears, leaks, or spills. Once placed on your vehicle , 
these containers mu st be secured in order to reduce or remove the chance th at damage or 
spill age may occur in transit.  Biohazardous waste should NEVER be transported in a 
vehicle whose cargo area i s open to the cab area.  Spillage or airborne contaminants can 
make the cab wreak of decomposition odors, cause cross-contamination , or expose the 
crew to the very contaminants you protected your client from. 
!
Once the biohazardou s waste is collected , the technician must have a means of di sposing of 
it. Generally there are few disposal options, dependin g on how much waste i s accumulated 
, the type, and the regulations of the state and local landfill s. 
!
In some cases involving small amounts of dried waste, you may be able to dispose of the 
waste in a non-red bag in your local landfil l. You must check with the landfill in advance 
to make sure this is permissible. A lso remember that wh en dealing with furniture, 
mattresses, etc., that onl y the contaminated  areas have to be removed and handl ed as 
biohazardou s waste.  The remaind er of the item can be disposed of as regu l ar trash.   In the 
case of large item s, your local landfill may  charge you for disposal. 
!
When you have heavil y soaked materials, or large amounts of biohazard waste, you will 
need to utilize a licensed biohazard I medical I infectiou s waste disposal company . These 
companies are licensed by the state to pick -up and transport this waste in an approved 
manner to a licensed incin eration site.  Regulations regarding this type of waste 
tran sportation are strict and require documentation on each container of waste picked up. 
By law, the biorecovery company, as an "Infectious Waste Generator" is respon si ble for 
the medica l waste from th e time it is accumul ated, until the time it is incinerated.  In the 
industry, this is known as "cradle-to-grave" liability. 
!
What do you do with the waste from the time you generate it, until the waste 
transportation  company comes to take it away?   You must store it according to your state 
regul ation s.  In most states, there is a two-week maximum  storage time unl ess the waste i s 
refrigerated. 



  !

DEPARTMENT OF TRANSPORTATION REGULATIONS: 
!

!
The Department of Transportat ion regulates commercial vehicles on public highways. They 
also regulate how cargo is carried. The transportation of regulated waste such as medical 
waste, infectiou s waste, etc., fall s under the authority of the DOT.  The size of your truck, 
how much regulated waste you carry, the distance you carry it, and the 
methods you use to secure it may cause you to fall und er their licensing authority.  Based on 
the company you work for, and the nature and extent of their work, you as an empl oyee 
must make sure you are not in vio l ation if you are stopped by the transportation police or 
have to be inspected at an interstate weigh scale. 

!
!
!
!
!
!
!
!
!
!

 
!

Regul ations require you to secure your regulated waste to 
avoid shiftin g, spillin g, and damage. 
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CHAPTER 17 CRIME SCENES 
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CRIME SCENES 
!
!
!

BACKGROUND: 
When called out to a crime scene, make sure that the scene has been released by the Jaw 
enforcement agency. Entering a scene that has not been released has the potential to 
destroy evidence that could allow a guilty suspect to go free. Scenes are generall y not 
released until the police are confident that all evidence necessary to the case has been 
recovered or recorded.  When they do release a scene, however, experience has shown that 
evidence may still be on the scene that the police did not see. It is for this reason that 
biorecovcry technicians must be able to recogn i ze and take proper steps to preserve 
evidence. 

!
CHAIN OF EVIDENCE: 
During the course of a scene recovery , the biorecovery technician may come across items 
that appear to be related to the crime. When this occurs, the item in question mu st be left 
exactly where it was found. Contact the law enforcement agency and if possible, speak to 
the investigating officer respon sible for the case. Advise him or her of what was found and 
ask for instruct i ons. In many cases, the investigator will requ ire the area to be secured until 
police can photograph and remove the item. In other cases, the investigator may ask that 
the item be placed in a paper or plastic bag and seal ed until an officer can take possessi on of 
the item(s). The court system requires law enforcement agencies to employ what i s 
known as a "chain-of-evidence" proce ss regarding items relating to a cri me . This process 
documents who had possession of the evidence from the time it was discovered until the 
time it reaches court. As the "discoverer" of the item, the bioreco very technician will be 
named on the "chain-of-evidence" document. 
!

Items of evidence common ly found in the course of scene recovery include (but are not 
limited to): Bull ets 
Bullet casings 
Knives 
Guns 
Illegal Drugs 
!
It is important to keep in mind the nature of the crime in order to help recognize possible 
evidence. Items will take on a different significance depending on the type of case. For 
instance, if a roll of tape was found , and the case involved a victim th at was bound (ti ed- 
up) with tape, this would be significant enough to contact law enforcement. If the case 
were a simple gunshot suicide, the tape wou ld most likely have no significance. 
!

HANDLING EVIDENCE : 
Once you recogni ze an item as possible evidence DO NOT TOUCH IT unl ess a j aw 
enforcement representative permit s you to do so. If you are instructed to move or bag an 
item, you must do so with utmost care. 
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Evidence may contain fingerprints, blood splatter, microscopic fibers or other items on it that 
could be crucial to a case. By handling the item, these important pieces of evidence 
could be smeared, knocked off or obliterated . In addition, spent bull ets (fired) contain ridges 
(striation s) formed by the barrel of the weapon they were fired from. Ifthe bullet mu st be 
handl ed, do it delicately in order to avoid damaging the striation s. A clean-gloved hand is the 
best method to handle evidence with the exception of bull et casings (empty shell s). Casings can 
contain fingerprints of the person who loaded the bullet into the weapon. Therefore, handlin g 
the casing can smear or obliterate these fingerprints.  Ifyou are instructed to bag a casing, do so 
by u sing an object such as a writing pen or similar item to slide inside of the casing to lift it 
into a paper or plastic bag. 

!
GUNS AS EVIDENCE: 
If a gun is discovered that could be related to the case, DO NOT TOUCH IT. Notify the 
law enforcement agency related to the case imm ediately . A weapon i s a crucial item of 
evidence and can make or break a case. 

!
COURT: 
There is al ways a possibility that the bi orecovery technician may be required to testi fy in 
court regarding the discovery and l ocation of the evidence. Question s as to how the 
evidence was handled will be presented . Showing that the evidence was recognized and 
handled properly will not only help make the case, but will also help to establi sh the 
professionalism of the technici an and the compan y he or she represents. This important aspect 
of biorecover y can go a l ong way in helping to establish a biorecovery firm in the mind s of l aw 
enforcement agencies. 

!
!

 
!

The scene was re l eased by law enforcement and 
bi orecovery e fforts were beg un . Wh en the techni 
cians m oved the  orange recliner, a tilet knife was 
found lyin g beneath . The blade was covered with 
blood. All clean ing efforts were stopped and law en 
forcemen t in vest igators were imm ediatel y contacted. 
Invest igators responded to the scene, photograph ed and 
removed the weapon . 

!
!
!
!

This was the scene of a homicid e by  stabbin g. The 
victim wa s chased through the h ou se as she bled to 
death . The victim eventually collapsed and died in 
the kitch en.  Thi s picture was taken in the adjoin ing 
den . In the pi cture at left, you can see the sk irt of an 
orange reclin er. 
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CHAPTER 18 
DEALING WITH VICTIMS, SURVIVORS AND 

FAMILIES 
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DEALING WITH VICTIMS, SURVIVORS, AND 
FAMILIES 

!
!
!

Most individual s exi st in a normal state of equilibrium . Minor stressors cau se fluctuations in 
the equilibrium , but genera lly stay within a to l erable range. 

!
When trauma occurs, it is so far out of their range of equilibrium that it is difficult for them to 
restore a sense of balance in Iife. 

!
In biorecovery, the technician will come into contact with people who have encountered a 
sudden, unexpected event of enormous 
emoti onal impact. 
!

The normal  hum an response to this emotional impact (trauma) follows a pattern called the "crisis  
reaction".  The crisis reaction  includes both physical reaction such as d isorientation and 
numbness as well as emot i.onal reaction s. 
The emotional reactions are predictable and 
foll ow a well-documented pattern of psychological coping mechanisms. Not everyone experi 
ences every phase. Nor do th ey move throu gh the phases at the same pace or with equal intensi 
ty.  The following characteristics con stitute the basic phases of the coping expenence: 
!
Shock - A per i od of numbn ess usually follows the event of death . One feels stunned , or like in 

a trance.  Shock could last only minutes, or persist for days or even longer. The stage of 
shock allows a person time to absorb what has happened and to begin to adju st. People 
sometimes use alcohol , tranqui li zers, or other method s to extend this period. There is 
also a tendency to leave decision-makin g to others. 

!
!
Emotional Upheaval - As shock wears off, grief gives rise to a variety of emotions. 

When such feelings seem overwhelming, major decisions are deferred.  Other grievers, 
fam ily members, counselors, or others can help to interpret and deal with these 
feelings. These emoti ons include a multitude of losses: Joss of control over one's life;
 l oss of trust in God or other people ; loss of a sen se of fairness or 
ju stice; loss of future. 

!
Physical Distress - The mental and emotional upset of a l oss can cause physical distress 

and increased vulnerability to illness. 



  !

Panic - A death can often make the future seem uncertain.  Panic in the face of the 
unknown prevents concentration and defers acceptance of the finality of death. 

!
Guilt - Many people fault or blam e themselves in the event of a death. 

!

!
Hostility - People in grief naturall y ask "why ?", "Why him?", "Why now?'',  "Why like 

this?". Most of these questions have no answers. The resulting frustration 
causes resentment and anger.  They  need someon e to blame. 

!
Depression  - Grievers, typicall y, but  in varying degrees, experience lonel i ness and 

depression. 
!

Aimlessness - At times in the grieving process, a kind of drifting occurs.  Mourners find 
it difficult to return to familiar, even necessary, activities. 

!

!
Hope - In time and with effort, hope grows.  They can express emotions without 

embarrassment or apology. 
!
!
!

Many people live throu gh a trauma and are able to reconstruct thei r l ives without outside 
help.  When help i s required , a qualified victim counse l or may be required. 
!
Remember, a bi orecovery technjcian i s NOT a stress/trauma counselor and should not 
attempt to counsel a trauma victim. The following are some tips that may help to deal with 
these individual s in a caring and professional manner: 
!

1. Tell the survivor how you feel; that you are sorry that they have been 
hurt. 

!

!
2. Do NOT attempt to reassure the survivor that everything will be 

OK. Everythin g is NOT OK. 
!
!

3. Do not attempt to impose your explanation on why this has happen 
ed to the survivor. 

!

!
4. Do not tell the surv ivor that you know how she or he feels.  You 

don 't. 
!
!

5. Find out whom in your commun i ty is tra ined to work with survivors 
of trauma. Not ju st anyone can do this kind of counseling. It 
takes someone specially trained. 
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6. Have the counselor's pamphlet or business card ready when you 
decide to offer this special help. When you are sure you want to 
let someone know about counseling help, do it from an attitude of 
caring and uncertainty.  You can not know exactly how the 
survivor is feeling, so you can not be certain they need to seek 
counseling. Suggest gently. 
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CHAPTER  19 
DEALING WITH PSYCHOLOGICAL STRESSORS 
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Dealing with Psychological Stressors 
!
!
!

Stress.   We hear people talking about it every day.  Job stress.  Family stress.  Each 
individual experiences stress at different levels, in different ways, and from different 
stimuli . Emergency services personnel often experience "Critical Incident Stress" al so 
known as "Post-Traumat ic Stress".  This type of stress i s related to the overwhelming 
distress they may feel when dealing with human carnage.  Most often this occurs when 
there are circumstances that overwhelm their senses. Most people have a normal 
threshold for stress. Emergency workers have psychologically adapted themse l ves to 
handl e much higher levels of stimulation that would normally cause stress. But even 
they can be overwhelm ed by scenes such as dead or injured children, mass casualty 
situations, or discovering that the injured or dead are their own friends or family . In 
many cases, peop l e, including emergency workers, suppress their stress.  Even though 
they may try to ignore it, hide it, mask it, or deny it...it is still there.  Stress, when 
i gnored, can manifest itself in many ways.  Unexplained anger, depressi on , difficulty 
sleeping, nightmares, loss of sexual desire, wi thdrawing, loss of appetite, difficulty 
concentrating , are common, as well as actual physical illness such as ulcers and heart 
attacks. 

!
Biorecovery Technicians (like emergency workers) are exposed to human carnage every 
day.  The nature of their work takes them to scenes of unspeak able tragedy.  Often th i s 
occurs in the home of the v ictim.  The technician is placed in unfamiliar surroundings, 
amid st the blood and tissue of what was once a living person.  Inside the home are often 
pictur es of the victim and the vi ctims fam ily, smiling , hugging, or enjoy ing a vacati on or 
a special holiday. The technician can't help but notice them.  Perhaps this was a 
homicide of the wife by the husband , or the killing of the children by an unstable mother 
or father.  Toys and photographs are splattered with blood . The technician has to clean 
or discard th em. Knowing that the brain matter on the floor once was in the head of a 
ten year old gi rl can depress even the most hardened technician. 
!

Stress, anxiety and depression are very real hazards for the technician.  The key to 
maintaining a healthy mind is being able to prepare for the jo b, and knowing how to deal 
with stress when it occurs. Many times, people do not realize what is bothering them.  
They express themselves in ways that are not characteristic for them. 
!

When stress becomes difficult to deal with, or when a technician anticipates that a 
particular situation may be difficult to deal with, it i s best to call in a counselor. 
Counselors come in many variet i es.  Some may do it on a part-time basis with their 
training coming  from a Critical Incident Stress Debriefing training program, or they 
may be a full-time psychologi st speciali zing is stress therapy. Whomever is chosen to 
handle the situation, the key i s communication . In most cases, meeting with a counselor 
and talking about what the technici an had to deal with at a scene is enough to purge the 
anxiety from their mind. It is amazing to watch grief-ridden people attend counseling 
sessions and emerge on the road to recovery. 



  !

Stress, depression, and anxiety are human traits.  It happen s to everyone.  The smart ones 
seek counseling to mjnimize the disrupti on of their lives.  There sh ould be no fear of 
ridicule or weakness. Strong leaders in the emergency services fields seek 
Counseling on an as need ed basis (which is relatively frequent). It is healthy, wi se, and 
shows you are a professional  who und erstand s the dangers of your jo b - both physically and 
psychologically.   The key  i s timing .  Generally  speaking, the sooner assistance is sought, 
the sooner  recovery  begin s.  Twenty-four to forty-eight hour s is ideal. 

!
!
!

These are a few suggestion s of what to do in addition to seeking counseling: 
!
• Get ample rest 
!
• Maintain a good diet 

!

!
• Exercise 

!

!
• Take time for leisure activities 
!
• Find and talk to supportive peers or family members about the incident 
!
• Learn about post-traumatic stress disorder 
!
• Spend time with family and friends 

!
!
!
!
Check with your employer regarding counseling. If your employer does not have 
knowledge of available programs, they can be located through your local victim assistance 
office or through your local EMS/Fire/Police agencies. 
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CHAPTER 20 
LEGAL ISSUES AND DOCUMENTATION 
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LEGAL ISSUES AND DOCUMENTATION 
!

WRITTEN DOCUMENT ATION 
!

As a biorecovery technician , you are a legal representative of the company you work for. 
Everything you do is construed by law as being an agent of your empl oyer.  You , as well 
as your employer, can be hel d liable for your actions.  Therefore, there must not be any 
confusion or mi sund erstandings between you and your client. 
!

In order to minimize disagreements, claims of ignorance, misinterpretat ions, etc., you 
must create documents in the form of written contracts, reports, diagrams, estim ates and 
invoices. You should also photograph the scene before and after your work (and 
sometimes during) in order to preserve evidence of your actions.  (More about that later.) 

!

!
Who you contract with and how your contract is written i s important.   Be sure that your 
employer has a contract drawn up by an attorney to assure that it is legally binding.   Also 
be sure that the person you are contracting with does in fact have the authority to 
authorize the  work.   Property owners and  managers are obviou s choices, but there are 
times when persons m ay say they represent the family or business, when in fact they do 
not.   This i s especially important when they are authorizing expen sive work to be done 
but have not consulted with the property owner.  You may do the job only to find out that 
by law, the person who authorized the work had no authority to do so, and the owner did 
not intend for you to perform your services. You could lose your case in small claims 
court on this technicality. 
!

Often you will :find that when you arrive to perform work at a private home, it may be the 
property owner that is dead.  Perhaps there is a spou se, but they may be unavailable due 
to any number of circum stances.  Well-meaning neighbors or relatives may offer to sign 
the work authorization, but unJ ess the contract states that whoever signs is responsible for 
payment even if they have no authority to do so, you may be on shaky ground. 
!
EXAMPLE: 
!

You arrive at a home to perform your services after an apparent suicide.  You are met by 
the deceased man's ex-wife.   She signs the work authorization and then  instructs you  to 
dispose of all of the contents of the home.   She says she doesn't feel she can deal with the 
memories attached to those items.   You perform  your work flawlessly and haul many of 
the items to the landfill and donate the rest to charity.  A short time l ater you recei ve a 
phone call from the deceased's son and sole heir.  He i s furious th at you disposed of the 
home's contents.  He advises you  that he is the executor of the estate and  that the ex-wife 
who signed your paperwork has been  divorced  for years and had no authori ty to authorize 
anything .  He intend s to sue you. 
!
If you provide estimates, give them in writing . If the property owner wants you to do 
more than what your estimate covers, produce a new estimate and get the property owner 
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to sign it before continuing. If the property owner or representative wants you to dispose 
of property that otherwise could be salvaged, get it in writing and signed. 
!

Neve r dispose of building contents that can be salvaged without the conten t owner's (or 
their legal representative's) permissi on . This occurs often at apartments. 
!

EXAMPLE: 
!

The sole renter of the apartment is dead.  A clean up needs to be performed and a company 
i s called in.  The property manager sign s a work order to clean-up the apartment and 
instructs the biorecovery technician to dispose of all the clothes, and personal items. 
Unless the biorecovery company has a release signed by the deceased's personal 
representative, the bi orecovery company and the techn ician may be held liable for destructi 
on of personal property. 
!

Regardle ss of whether you have written permission to remove and dispose of undamaged 
or uncontaminat ed property , it i s a good practice to store it for 30 days in case it is in error 
or someone changes their mind . Includ e the cost of storage in your disposa l fee. 

!
!
!
!
PHOTOGRAPHIC  DOCUMENTATION 
!
Forget the old "a picture is worth a thousand words" saying, and think more along the li nes 
of "thousands of dollars". Documentin g the scene with photograph s benefit s your 
company in a number of ways.  Lets start with the "before" pictur es. 
!

"BEFORE" PICTURES 
!
"Before" pictur es are those picture s that are taken of the scene BEFORE anything has been 
done. These pictures should be taken as soon after your arrival as possible. Why should 
these pictures be taken? 
I. Photograph s document these scene ju st as YOU found it. They show everything in the 

room(s) including the positioning of all items,  what is con taminated, what is damaged, 
what items are present, and their conditi on. 

2. Before picture s can be used to show the extent of the contamina tion to insurance 
adjusters, attorneys, or property representati ves. 

3. Before pictures can be u sed to defend you against claims that items were missing after 
you performed your service.  The pictur es may show that the items were not present on 
your arrival. 

4. Before pictures help with billin g procedures in order to jog the memory as to what 
services were performed. 

5. Before pictures can verify that certain items could not be restored, and that destructi on 
was warranted . 
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"DURING" PICTURES 
!

"During" picture s help document your course of action and to expose areas of 
contamination not v i sible in the "before" pictures.   Benefits? 
1. Photographs  help establish  add i t i onal contamination  such as sub-floor blood after remo 

ving carpeting and padding.  This will hel p ju sti fy the removal of that section of sub-floor.   
Blood or OPIM found  in vents, appliances, etc., should also be photographed. 

2. During photos help to defend your cl ai ms of extensi ve contamination against 
accusations of inflating or falsifying work performed. 

3. During pictures serve as training aids. Revi ewing the photos for PPE compliance, 
procedure s, and technique s improve quality assurance. 

4. Durin g pictures may be used to document items that may be suspected of being 
evid ence of a crime.  Any suspect ed evidence should be photographed in the position 
found. 

!
"AFTER"  PICTURES 

!
"After" pi ctures document the finished product.  This is the scene as you left it. These 
photographs should address all of the areas of contamination found in your "before" and 
"during" photos. Benefits? 
I. Photographs help the insurance  adjuster, attorney  or property  representat i ves 

und erstand the extent of your work. 
2.   "After" Photos also establish what items were present upon you r l eaving. 

!
!
!
!
!
!

BEFORE DURING AFTER 
!

!
!
!
!
!
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CHAPTER 21 SCENE 
PHOTOGRAPHY 
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SCENE PHOTOGRAPHY 
!

The make, model , and format of the camera used  is an individual preferenc e.  Many 
technicians find 35rnm disposabl e cameras with bui lt-in flash adequate for basic 
documentation.  The disposable camera i s inexpensive and is not easily damaged by 
rough handlin g . Another advantage is that they can be stored on a vehicle wi thout much 
consideration to protecting them.  The down-side is that they have a fixed focus 
lens that does not have a wide field of view.  The built-in flash is weak and will not fully 
illuminate man y scenes. 
!

Other technician s prefer to u se professional 35mm cameras with wide-angl e l en ses and 
strobe pack s. Th e strong flash produce s bright , sh arp picture s, and the adjustable 
apertures, lens focusing, and automatic features on many of these cameras produce high- 
quality photos. The down-side i s that these cameras can be expensive and often times 
delicate. 

!

!
A ll types of 35rnm cameras have to have their film developed.  This means that i f you 
have a 24-exposure roll of film, and you take 12 pictures, you will either have to wait 
until after your next job , or you will have to waste 12 picture s to get your film deve l oped 
right away. 
!

The camera that  is growing  in popularit y is the digital  format camera.   These cameras 
range in price and quality from cheap promotiona l  items to profess ional grade.   The 
advantages of these cameras are man y.   They are small and lightweight.   They have 
bui It-in or attached strobe pack s, they can take dozens of picture s on a disk or chip. The 
pictures can be erased and re-taken if the technician i s not pleased with the picture . The 
picture s can be printed from a computer, e-mailed , stored, or copied. 
!

Some cutting edge bioreco very companies are experimenting with video cameras. These 
devices record a continu ous flow of scenes and will capture a great more informat i on and 
detail than would be n ormally possibl e with a "still" camera. 
!
Regardless of the camera yo u use, there are certain techniques that must be employed to 
assure that you get as much information on film (or disk) as possible. These techniq ues 
are adopted from the teaching s of forensic investigation photograph ers. 
!
If the area of contamination is small.  You may take a reference photograph of the room 
from the doorway in the direction of the contam inated area. Close-up photos may then be 
taken to document the specific area.  Take "before" and "afters", and perhaps "during" 
photographs. 
!

For larger areas of contaminat ion, photograph from the doorway, and from each corner of 
the room as described on the next page . 
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PHOTO POS ITI ON #2 D 
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PHOTO  POS ITION # I 
!
!
!
!
!
!

SMALL AREA OF CONTAMINATION 
!
!
!
PHOTO POSITION # 1 
For perspective , photograph the scene from the entrance to the room. If the contamination 
can not be seen from that perspective,  move to a position that shows the contamination 
from a di stance and take a second picture. 

!
!
!
PHOTO POSITION #2 
Cl ose-up photographs can now be taken.  Use different angles if necessary to accurately 
convey the extent of contam i nation.   Later , when taking "during" and "after" photographs, 
try to duplicate the distance and angles used in the "before" shots. 
!
Take add itional photos to document items and  i tem placement  in room. 
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LARGE CONTAMINATION SCENE 
!
!

On large scenes, it is necessary to get all of the room on film . In order to do thi s in an organized fash ion, lake 
the first ph otograph from the doorway. Continu e to photograph the room as you move fTom corner to corner. 
Although it i s not mandatory to go clock w ise, if you always go around every room in the same d i rection , it 
will be easier to put the final photos togeth er in a l ogica l sequen ce. 

!
After ph otographing  rrom  the perim eter of the room , take additiona l photos to document each area of 
contamination.   Use mu ltiple angles if necessary. The pr inciples outlined on the prev ious page for small 
areas of contam i n ation  apply h ere al so. 

!

A lways use clean gloves when  h andling th e camera.   Keep the came ra  in a secure area outside of the contamin 
ated  zone. 

!
WARNING:   The pictures you  take should  be for officia l  business  (documentati on) only.   There  may be 
persons  who try to persuade  you to show your pi ctures for their amusement.     Denyi ng access to the pictures 
based on your respect for confidentiality will earn you respec t as a professional.  And,  if you have your 
pictures devel oped, be  sure to warn  the  photo  lab technicians of the natu re of the  photographs! 
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CHAPTER 22 TRICKS OF 
THE TRADE 
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TRICKS OF THE TRADE 
!

!
These tidbit s of information were collected from biorecovery technicians around the U.S. 
and Canada. They are quite insightful and were gleaned from years of experi ence and of 
course many honest mistakes. 

!
!
!
!

• Keep a supply of door wedges/chocks.  They will always be useful. 
!

• A sign on the dashboard reading" Emergency BioHazard Response" will reduce but 
not elimin ate the chances of parking tickets when parking in the city. 

!
• When generat ing a lot of trash bags (such as cl eaning an attic or "Trash" house), a l ot 

of time can be saved by cutting the bottom off a plastic trash barrel, inverti ng it and 
placing the bag over the barrel. Turn right side up, toss the stuff into the barrel and 
when full , lift the barrel out and tie bag. 

!
• When pu rchasing lights on stands for scene illumination , spend the extra money to get 

a model that also has an electric outlet box. Saves a lot of time and reduces the 
number of wires to trip on (and clean). 

!

!
• Small one-lamp halogen work lights with the "S" shaped stand can be hung from doors 

and cabinets but be careful. The heating surface can result in bubbling paint and 
perhaps start a fire. 

!
• Two-compartment "Wash and Rinse" buckets are qui te useful. Also work great as 

map, SOP, MSDS and other document holders on the cab floor between th e seats. 
!
• Ratchet-equipped cargo straps make securing MEDWASTE boxes and other items 

quick and easy. 
!

!
• Cloth aprons or "pocket belts" might look silly on a person in a "bunny suit" and 

respirator, but they keep the tools close and are easy to clean. 
!

!
• Plastic, 6mil mattress bags used to protect n ew mattresses may be purchased by the 

roll.  Ifyour disposal company accepts large items like this, double bagging after 
disinfection treatment is a quick way to handle these items. Carry 10 of each sized 
bag in cl oth laundry bags. Much easier than hauling the whole roll around. 

!
• Furniture slides (smooth thick plastic with foam pads on one side) are great for 

moving heavy items around a room.   Al so saves your back. 
!
• Di sposable plastic paint scrapers are cheap, non-scratching and comfortable to use. 
!
• Keep a permanent marker in each workers PPE tub to place a tic mark on the respirator 

cartridge for each hour of use. 
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• Finding blood on dark surfaces can be difficult , even under bright lights. A simple way 
to find the bl ood i s by mixing up a solution of hydrogen peroxide. Put a 3% to 6% 
concentration of hydrogen peroxide in a spray bottle.  (Be sure to label i t) Adju st the 
spray nozzle to emit a fine mist.  Mist the areas you su spect having contamination. If there 
is blood present , the peroxide will beg i n to produce a wrute foam . Never use a 
concentration higher that 6% as it wi ll bleach fabrics and other materials. Use PPE 
including eyewear and gloves. At 3- 6%, hydrogen peroxide will burn the skin. 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

This cherry wood chest of drawers was at the scene of a hom icide. Due to its dark color, blood could  not 
be seen .  After an application of H ydrogen Peroxide, the contamin ated areas became visibl e (as shown ). 
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• Not wearing kneepads is risky. 
!
!

• When working while kneeling, don't put your hand on the floor for support.  Use your 
thigh.   Th i s helps prevent  putting you hand  on something sharp or contaminated. 

!
!
!
• Time spent carefully inspecting the scene, access routes, setup area and planning the 

equipment needs, pattern and scope of work wiJI save a lot of time and trips to the 
truck. 

!
• A selection of blue tarps from 4'x4' to 20'x20 ' is really handy. Can be used to protect 

equipment/MEDWASTE boxes from weather. Use to make privacy screens when 
working in apartment buildings/home/hotel whe n traffic cannot be rerouted or 
stopped. 

!
• 30 1b Kraft paper (used to wrap packages with) makes a good quick -non slippery floor 

cover for set up areas and for protecting carpet.  Comes in 30" and 48" roll s. 
!
• 6mil., black contractor's plastic sheeting on a roll is also very good for erecting privacy 

wa lls. It unfolds to 1O"wide and is great for wrapping large items (chairs, sofa cushions 
for transport I disposal. 

!
• Shower caps placed over smoke detectors will prevent them from triggering while 

misting/spraying is being performed. 
!
• When a hardw ired smoke/CO detector must be unplugged , find out if the building 

alarm wil l sound when the circuit i s interrupted . 
!
• Using any vacuum without a BEPA fil ter is stupid, Itjust spreads the contamination. 
!
• If you have battery powered tool s, bring the charger to the j ob si te. 
!
• 20 gal plastic tabs with covers are great for storing and transporting equ ipment.  Any 

tools and chemicals which are always used with that equipment can be placed in the 
tub. Th i s will h elp reduce trips to the truck s 

!
• Plastic tubs can be stocked with all the properly -.sized PPE used by a worker. It 

makes it easy to be carried into the job site and helps to rapidly restock when supplie s 
run low. Cleaning towe lettes, soap, towels, respirator wipes and other cleaning items 
can also be carried. 

!
• A 2-wheel  handtruck  which  converts to a 4 wheel dolly i s quite useful. 
!
• When cutting carpet for removal , 30"-strips (rolled and taped) will allow you to fit 

through doorways and hallways comfortably, 
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