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or the purposes of this standard,
Fstructural remediation consists of

the specific activities performed
on a structure along with the associ-
ated actions to clean up fluids, remove
bloodborne pathogens and other poten-
tially infectious materials (OPIM).
Before the structural remediation proj-
ect can begin, all contents in and around
the impacted area should be removed,
cleaned, or protected to prevent cross-
contamination. The end result of struc-
tural remediation is that the structure
should be rendered safe for human use.

The procedures in Section 13: Contents
Remediation should be followed.

Bloodborne Pathogen and OPIM
Remediation

Blood and body fluids with the excep-
tion of urine and saliva are the natu-
ral distributive motors for carrying
most pathogens throughout the human
body. Technicians and workers may be
exposed to these fluids. Therefore, uni-
versal precautions shall be observed.
Bloodborne pathogen and OPIM reme-
diation is the process of cleaning up
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contaminants as well as the physical
removal of contaminants and items
impacted by them. This may involve
physical removal of contaminants
from surfaces and application of clean-
ing agents to nonporous or semipo-
rous items, or removal and disposal of
impacted porous items.

Contaminants can be liquid, semi-
liquid, or dried. Once wet contaminants
have dried, they can become airborne
and potentially cause respiratory haz-
ards. Respiratory protection for all per-
sons shall be an essential addition to
Personal Protective Equipment (PPE)
when dried blood or OPIM is pres-
ent or suspected. After ensuring that
adequate containments are in place,
technicians should determine the best
method of contaminant removal and
shall dispose of the contaminants in an
approved manner.

Typically, cleanup of structural com-
ponents impacted by a trauma and
crime scene incident requires only
the materials that have been in direct
contact with blood and OPIM to be
treated or removed. Structural com-
ponents not in contact with blood and
OPIM should be isolated and protected
from the affected areas. The decision
of whether to isolate unaffected areas
should be determined during develop-
ment of a scope of work by a techni-
cian. If the affected area is contained to
one small room, isolate only the areas
where the materials and contents will
be processed or manipulated. In con-
trast, if the impacted area is very large,
it will likely be more efficient to isolate
larger areas. Technicians should evalu-
ate all areas that may have been cross-
contaminated by first responders, other
persons, or animals who have tracked
blood and OPIM.
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Decomposition Remediation

Decomposition remediation is simi-
lar to bloodborne pathogen and OPIM
remediation, but after a sustained
period of time, materials remaining
are in a deteriorated state. This may
increase the complexity and scope of
the remediation as other surfaces not
directly affected by blood and OPIM
may require cleaning and remediation
to return the property to an acceptable
condition. Due to these complexities,
the technician should develop a scope
of work to include an outline of safe
work practices. The affected area(s)
could potentially be exposed to not only
blood but also body fluids, OPIM, vec-
tors, and aerosolized pathogens. Due to
the presence of putrid body fluids and
OPIM, removal and replacement of
impacted items such as the subfloor is
more likely. Organic vapors off-gassed
from the decomposition process are also
much more likely to be a complicating
factor. The technician may use odor
abatement equipment such as hydroxyl
or ozone generators, other processes,
or combination of processes to address
odor removal throughout the structure.

Source Control, Isolation Barriers,
and Containments

In general, restricting further access
of the scene is the first step the techni-
cian should take to minimize tracking
of material from the primary or sec-
ondary areas of impact to unimpacted
portions of the structure. Frequently,
the technician is the last person on the
scene and long after significant track-
ing has occurred. Using blood detection
systems, the technician should inspect
and identify all areas of impact includ-
ing where first responders may have
cross-contaminated the structure. The
technician should use barrier tape or
similar materials to isolate these areas
to prevent further inadvertent tracking
of this material. Minimizing cross-con-
tamination should be top priority before
work begins to prevent the spread of
contaminants to previously unaffected
contents, surfaces, and the like.
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Structural remediation consists of the
specific activities performed on a struc-
ture along with the associated actions
to clean up fluids, remove bloodborne
pathogens and other potentially infectious
materials (OPIM). The end result of struc-
tural remediation is that the structure
should be rendered safe for human use.

Bloodborne pathogen and OPIM reme-
diation is the process of cleaning up con-
taminants as well as the physical removal
of contaminants and items impacted by
them. This may involve physical removal
of contaminants from surfaces and appli-
cation of cleaning agents to nonporous
or semiporous items, or removal and dis-
posal of impacted porous items.

Contaminants can be liquid, semi-
liquid, or dried. Once wet contaminants
have dried, they can become airborne
and potentially cause respiratory hazards.
Respiratory protection for all persons shall
be an essential addition to PPE when dried
blood or OPIM is present or suspected.

Typically, cleanup of structural com-
ponents impacted by a trauma and crime
scene incident requires only the materi-
als that have been in direct contact with
blood and OPIM to be treated or removed.
Structural components not in contact with
blood and OPIM should be isolated and
protected from the affected areas.

Decomposition remediation is similar to
bloodborne pathogen and OPIM remedia-
tion, but after a sustained period of time,
materials remaining are in a deteriorated
state. This may increase the complexity
and scope of the remediation.

The affected area(s) could potentially
be exposed to not only blood but also
body fluids, OPIM, vectors, and aerosol-
ized pathogens. Due to the presence of
putrid body fluids and OPIM, removal and
replacement of impacted items is more
likely. Organic vapors off-gassed from
the decomposition process are also much
more likely to be a complicating factor.
The technician may use odor abatement
equipment, other processes, or combina-
tion of processes to address odor removal.

In general, restricting further access of
the scene is the first step the technician
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should take to minimize tracking of mate-
rial from the primary or secondary areas
of impact to unimpacted portions of the
structure. Using blood detection systems,
the technician should inspect and identify
all areas of impact including where first
responders may have cross-contaminated
the structure.

The use of appropriate signage, the
setup of access barriers, isolation bar-
riers, and containments may be com-
ponents of the biohazard cleanup.
Technicians should employ appropriate
engineering controls to minimize or elimi-
nate the risk of cross contamination.

When other hazardous materials are
suspected, technicians shall comply with
testing required within their jurisdiction
for the suspected hazard. Mold, asbes-
tos, and lead-based paint are examples
of commonly encountered hazards. Tech-
nicians and workers shall comply with
applicable local, state, provincial, and
federal regulations.

In the absence of local regulations,
technicians should handle all waste as
potentially infectious material by placing
it in a color-coded biohazard container
and transporting it for proper disposal.
All unattended waste should be secured
on the worksite until such time it is trans-
ported for disposal.

Contaminated structures shouid be
structurally cleaned to restore the environ-
ment to be suitable for human habitation.
The goal should be to mitigate potential
biological hazards in the affected areas.
As each type of material is different in its
porosity, different techniques for cleaning
these materials should be implemented.

Post-remediation evaluations should
be conducted by technicians to evaluate
whether or not the structural components
have been restored to sanitary conditions.
Following post-remediation evaluation
by the technician, it may be requested or
required to certify the return of a structure
to a sanitary condition. In such situations,
post-remediation verification should be
performed by an independent Indoor Envi-
ronmental Professional (iEP).
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HVAG Systems

The National Air Duct Cleaners
Association (NADCA) Standard for
Assessment, Cleaning and Restoration
of HVAC Systems (ACR) defines
source removal as the physical removal
of contaminants from internal HVAC
system surfaces. HVAC components
directly affected by blood and OPIM
shall be remediated by direct removal
of the contamination or removal of the
contaminated components, and the
application of an approved disinfectant.
Any other components indirectly
affected that may require cleaning and
deodorization to remove decomposition
odors shall follow the current NADCA
ACR Standard.

Work Area Preparation or Staging

Uncontaminated contents should be
removed or protected before beginning
structural remediation.

Signage, Isolation Barriers, or
Containments

The use of appropriate signage, the setup
of access barriers, isolation barriers,
and containments may be components
of the biohazard cleanup. Technicians
should employ appropriate engineering
controls to minimize or eliminate the
risk of cross contamination.

Signage. Signage should be used before
and during any biohazard cleanup proj-
ect where access to the areas needs
to be controlled or limited. Signs can
include but are not limited to: Biohaz-
ard, Ozone, Isolated Zone, No Admit-
tance, Tripping Hazard, Wet Floor,
Work Zone, and the like. Governmental
rules shall be followed by displaying the
appropriate signage and for the required
duration. The purpose of signage is
to warn those who approach an area
containing potential hazards. Signage
shall reflect the wording required by
local regulations. Check with building
administrators on controlling access
to sensitive areas. If this is not practi-
cal, take the appropriate steps to warn/
prohibit access to the area(s) that should
be isolated. All signage shall be unob-

structed, of appropriate size, and clearly
legible. Any signage that becomes dam-
aged from its original state should be
immediately replaced.

Isolation Barrier. Isolation barriers
should be used to isolate affected areas
when cross-contamination by aerosol-
ization or tracking of blood or OPIM is a
possibility. Isolation barriers can isolate
portions of a room, entire rooms, or mul-
tiple rooms. Isolation barriers also may
be used to establish staging areas for
contents, decontamination chambers, or
any other zones that have specific pur-
poses in the remediation process.

Containment. To control the spread of
aerosolized contamination, technicians
should put the contaminated area under
HEPA-filtered negative air pressure.
This air should be exhausted outside
the structure when practical. When
necessary, a decontamination chamber
should be built using similar materials
and methods immediately outside of
the isolation area. The procedures in
this section may be modified for less
severely contaminated environments,

Contaminants can be spread in the fol-

lowing ways:

* Solid and liquid contaminants can be
tracked on feet, spread on wheels or
bases of equipment, carried on con-
tents, bulk materials, or debris during
manipulation or removal.

» Aerosolized contaminants can be
spread by natural circulation, installed
mechanical air handling systems, or
when using air moving equipment or
portable extraction equipment.

Decontamination Chamber. Decon-
tamination chambers are designed as
clean environments for technicians and
workers to decontaminate equipment
and items, and to remove their PPE.
Decontamination chambers should
be an area that serves as a pathway
between the contaminated areas and
unaffected areas.

Pressure Differentials. When
necessary to prevent the spread of
contamination or odors, the technician
should establish a negative pressure
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differential within the containment
area. Pressure differentials are used
to manage airflow into and out of
the containment area. Professional
judgment determines how airflow is
managed and pressure differentials are
applied. Contaminated areas should
be negatively pressurized relative to
unaffected or clean areas of the building
to  prevent  cross-contamination.
Generally, when pressure differentials
are used, they should be created using
HEPA-filtered air filtration devices
(AFDs) used as a negative air machines
(NAMs). Pressure differentials can
be monitored by analog or digital
manometers, smoke tubes or pencils,
or visual inspections.

Testing for Other Hazardous
Materials

When other hazardous materials are
suspected, technicians shall com-
ply with testing required within their
jurisdiction for the suspected hazard.
Mold, asbestos, and lead-based paint
are examples of commonly encountered
hazards. Technicians and workers shall
comply with applicable local, state, pro-
vincial, and federal regulations.

Exposure Incidents

Companies shall consult the applicable
governing bodies in their jurisdictions
for exposure incident requirements.
For purposes of this standard, the term
“exposure incident” means a specific
eye, mouth, other mucous membrane,
non-intact skin, or parenteral contact
with blood or other potentially infec-
tious materials that results from the
performance of an employee’s duties.
Parenteral contact occurs when foreign
blood pierces mucus membranes or
the skin barrier through needle sticks,
human bites, cuts, and abrasions.

If confronted with an exposure,
employees shall perform immedi-
ate first aid if they are capable, notify
their supervisor for assistance, and take
action to evacuate the contaminated
area. If serious injury is associated with
the exposure, the technician and worker
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shall call emergency first responders
and evacuate the employee to the near-
est medical facility. The company shall
perform post exposure evaluation and
follow-up per applicable governmental
regulations and guidance documents.

Removal of Contaminated Struc-
tural Materials

Structural materials are considered
all materials attached to the structure
including but not limited to: Subfioors,
plywood floor coverings, trim pieces,
doors, interior and exterior walls,
framed concrete block, IBF, wall cov-
erings, ceilings, attached fixtures, floor
or ceiling vents, and roof trusses. Con-
taminated structural material may be
porous in nature, allowing fluids to be
soaked into the material; therefore, the
process of cleaning and the application
of an antimicrobial (biocide) may not
completely remediate the material.

Structural materials affecting the
integrity of the building structure shall
not be removed except by special-
ized experts. All removal shall adhere
to governmental laws for work on the
premises. Specialized experts may be
the company completing the reme-
diation work or a qualified contractor
hired to oversee the removal. Removal
of structural materials should follow
the same process of removal as other
visually contaminated materials.

Visually contaminated porous materi-
als. Materials visually contaminated
with OPIM including clear biohazard
fluids shall be removed with care and
concern to electrical outlets, plumbing
and any other mechanical systems. Spe-
cialized experts should be consulted if
necessary. If specialized experts are
subcontracted, it shall be the respon-
sibility of the company to ensure that
contracted personnel are familiar with
this standard, associated pathogen
risks, and safe practices. All contami-
nated surface areas should be cleaned
prior to removal of materials to mini-
mize risks associated with aerosolized
contaminants and physical cross-con-
tamination. As appropriate, materials
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should then be cut into a manageable
size as to fit into biohazard contain-
ers. Material removal should extend a
minimum of six inches (15 cm) past vis-
ible contamination to ensure complete
removal.

Hidden Contaminate Discovery. Some
affected areas such as cracks and crev-
ices, might be undetectable by visual
inspection. Special procedures may be
required to detect blood and fluids, with
the knowledge that not all fluids can be
detected with simple techniques. The
technicians and workers should continue
to remove materials until there is no
detectable evidence of contamination.

Fluid contamination can spread from
one area to another following the path
of least resistance, creating areas of
hidden contamination. Although there
are no tests for this type of contamina-
tion, these areas should be treated indi-
vidually on a case-by-case basis. Areas
affected by this type of contamination
should be handled based on the type of
materials present in the structure, as
described in other parts of this section.

Other complications in long-term
decomposition include insects such as
flies and maggots. The result of this
natural process may require cleaning
in locations not directly in contact with
the affected area. This could affect the
scope of the project and result in addi-
tional work to restore the property to a
sanitary condition.

Handling and Disposal. The techni-
cian shall be familiar with and follow
the regulations applicable to his loca-
tion for handling, transportation, and
disposal of contaminated materials.
Examples of organizations to consider
include: Department of Health, Depart-
ment of Transportation, and Depart-
ment of Environmental Protection.

In the absence of local regulations,
technicians should handle all waste as
potentially infectious material by plac-
ing it in a color-coded biohazard con-
tainer and transporting it for proper
disposal. Prior to disposal, all affected
materials should be inventoried by
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technicians and workers. The clients
should also sign a form authorizing the
disposal of these affected materials.

All unattended waste should be
secured on the worksite until such time
it is transported for disposal. Examples
include covered and locked dumpster,
locked remediation or biohazard con-
tainer, or locked in a secure location at
the worksite.

Structural Cleaning

Contaminated structures should be
structurally cleaned to restore the
environment to be suitable for human
habitation. The goal should be to miti-
gate potential biological hazards in the
affected areas. As each type of mate-
rial is different in its porosity, different
techniques for cleaning these materials
should be implemented.

Cleaning Nonporous Materials. Clean-
ing of nonporous materials is the most
basic procedure in the biohazard cleanup
process. Nonporous materials will not
typically absorb biohazardous materials
or other contaminants. These surfaces
shall be cleaned followed by application
of a disinfectant. The cleaning process
should require the removal of bulk and
residual materials though proper clean-
ing, rinsing, and application of a disin-
fectant per label instructions.

Cleaning Semiporous and Porous
Materials. Cleaning of semiporous
and porous materials such as wood
or concrete should be considered on a
case-by-case basis. Semiporous and
porous materials saturated in blood or
OPIM should be removed, and shall be
disposed of according to local regula-
tions. Semiporous and porous struc-
tural materials such as joists, beams,
load bearing walls, concrete walls, and
floors that cannot be removed should be
cleaned and an antimicrobial (biocide)
applied in place. After completion of
cleaning, remaining structural materi-
als should have a nonpermeable sealer/
shellac encapsulating their surfaces.

Application of Detergents, Sanitizers
and Disinfectants. The company shall
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have Safety Data Sheets (SDSs) on
location for each chemical product (e.g.,
detergents, sanitizers, and disinfectants)
used during the remediation process.
SDSs can be obtained from chemical
suppliers or manufacturers. Application
or use of sanitizers and disinfectants
is regulated by government agencies.
Companies, technicians, and workers
shall ensure products used meet gov-
ernment requirements for the targeted
pathogens and be used in accordance
with the manufacturer’s labeling direc-
tions. The company shall provide, and
technicians and workers shall be famil-
iar with, the safety and health informa-
tion for the products used.

To ensure the effectiveness of the
antimicrobial (biocide) application,
proper cleaning with an appropriate
detergent may be a necessary first step
prior to the application of the disinfec-
tant. Cleaning removes organic matter
and increases the effectiveness of the
antimicrobial (biocide). Surfaces should
be rinsed and dried before the appropri-
ate antimicrobial (biocide) is applied
to the targeted surface and allowed to
work for the proper dwell time. Dwell
times are listed on the product’s label.
Depending on the surface to which the
antimicrobial (biocide) is applied, the
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surface may require rinsing after the
appropriate dwell time.

Encapsulation and Sealing of Materi-
als. The technician should perform an
assessment on all surfaces that have
been cleaned and sanitized to deter-
mine whether or not the application of
an encapsulant is appropriate. Sealing
and encapsulation of surfaces may be
performed based upon the judgment
of the technician. Sealing and encap-
sulation should be performed after the
application of an antimicrobial (bio-
cide) and drying, and where it is not fea-
sible to remove structural components.
To the greatest extent possible, the areas
should be cleaned prior to the applica-
tion of an antimicrobial (biocide), and
sealing and encapsulation.

Decomposition Odor Control. Odor
control may be necessary depending
on the state of decomposition. Physical
removal or cleaning of the impacted
materials is necessary and the first
step in odor control. Odor control may
require a combination of techniques to
be successful. Technicians may remove
indoor airborne odor by ventilating
that air outside the structure, where
appropriate. Placing an area under
HEPA-filtered  negative  pressure
differential with multiple air changes
with outside air can also be used for this
purpose. The odor removing process
may include cleaning and the use of
enzymes, oxidizing agents, pairing
agents, ozone or hydroxyl generators,
sanitizers, and disinfectants. Sealing
of impacted surfaces may also be
necessary for complete odor control.

Other sources of odor (e.g., fire,
chemicals, tear gas, gunpowder) may be
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present at the scene. Each of these odors
should be dealt with using specific pro-
tocols tailored to the specific odor.

Technicians shall comply with the
customer right to know laws in the juris-
diction in which they are working, prior
to initiating odor removal procedures.
They shall also follow PPE recommen-
dations for chemicals, generators, SDS,
or operator manuals.

Post-Remediation Evaluation

Post-remediation evaluations should be
conducted by technicians to evaluate
whether or not the structural components
have been restored to sanitary
conditions. Evaluations should involve
implementing internal quality control
procedures. The evaluation begins with
subjective criteria that include but are
not limited to: visual inspection focusing

on acceptable removal of visible
contamination, olfactory inspection
focusing on removal of malodor,

hydrogen peroxide-based “indicator”
and ATP testing.

Following post-remediation evaluation
by the technician, it may be requested
or required to certify the return of a
structure to a sanitary condition. In such
situations, post-remediation verification
should be performed by an independent
Indoor Environmental Professional
(IEP). The criteria and process used in
the post-remediation verification should
be documented. The technician and IEP
should clarify the minimum performance
requirements of  post-remediation
verification prior to commencement of
work. If the IEP conducting any activity
such as assessment or post-remediation
verification is not independent from
the company, they should disclose the
relationship in writing to the client. &

This article is an excerpt from the ANSIICRC S540 - Standard for Trauma and Crime Scene
Cleanup: 2017 (5540-2017). As with all ICRC standards, authorship of the $540-2017 is a
collective work and credited to the voting members of the Consensus Body. Consensus Body
members were: Kent A. Berg, Chairman; David Oakes, Vice Chairman; Chris Chapman, Jimmy

D. Davis, Lorne Mcintyre, Bob 0’Connor, Timothy Clark Riley, James Lee Senter.
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