
























































































































































E. HOMELAND SECURITY
Background Information:

Recent events and the increased threat of terrorist activitiesin the U.S. have heightened the need
for measures to prevent and clean-up potential releases of chemical, biological, and radiol ogical
warfare agents into buildings. There are also instances when remedial measures are needed to
address accidental and unintentional releases of toxic substances and other potentially hazardous
conditions within the indoor environment. This section presents a simple overview of potential
research initiatives in these program areas, which are rapidly emerging. The EPA will likely be
receiving major funding increases in FY 03 and outyears for research initiatives related to
homeland security, planned for execution within several offices including the Office of Research
& Development (ORD); the Office of Solid Waste & Emergency Response (OSWER); the Office
of Water (OW); the Office of Prevertion, Pesticides and Toxics (OPPT); and the Office of Air
and Radiation (OAR).

Because thisis arapidly emerging area, the present version of PNIER does not attempt to capture
al of the detailed indoor environments research initiatives that can and should be pursued by the
EPA for homeland security. The broad research initiatives identified in this section of PNIER
will be further developed, shaped and refined as thelarger EPA initiaives and programs become
established. In September 2002, the EPA published a high-level strategy for homeland security
(U.S. EPA, 2002), and efforts will be made to ensure that the indoor environments research
needs contained in PNIER are consistent with that strategy. The EPA’s Office of Research &
Development has established a National Homeland Security Research Center (NHSRC), and a
Safe Buildings research program for addressng detection/sampling and analysis; containment;
decontamination; and disposal. All homeland security research outlined in this document will be
closely coordinated across these Agency programs.

There are several chemical agents (e.g., nerve agents, blister agents, choking agents) and
biological agents (e.g., anthrax, botulinum toxin, ebola, ricin, etc.) which could be employed
under terrorist or wartime activities because of their direct toxic effects. Although there are
severa thousand poisonous agents known, only alimited number are genegally considered
suitable for warfare due to their nature and ability for storege and resistance to climate.

While some treatments and antidotes are known for a portion of these agents, there is a great deal
of research that needs to be done. However, due to the varied nature of the agents and the
multitude of ways to expose a population (i.e., in the water supply, as aplumein the outside air,
through the ventilation system in a building, or as a direct contaminant release inside abuilding),
it is not reasonable to expect that the most effective immediate reaction to these threats will or
should be medical in nature. Therefore, it isimportant to establish ways to limit the ability of
these agents to reach the population at large, particularly in the indoor environment.

Any products or technologies devel oped for homeland security should be objectively evaluated,
with thorough performance verification.

50 U.S. EPA, 402-B-05-001, March 2005



Program Neadsfor Homeland Security Resear ch:

E.L

E.2.

E.3.

E.4.

Conduct ssimulation modeling studies of contaminant releasesto deter mine critical
pathways and control variables.

Releases of chemical, biological, and radiological agents should be simulated under a
variety of conditions and assumptions of survival potential, using available buildingair
flow models (research may reveal that modifications are needed for existing models).
Studies are needed to characterize the fate and transport of chemical, biological, and
radiological agents in indoor environments under a variety of conditions, including:
outdoor releases, indoor releases, and point sources which could include individuals.
The information obtained during this research will serve as afoundation for prevention,
mitigation and clean-up guidelines for the indoor environment.

Conduct research to support the development of EPA guidance to ensure emer gency
preparednessin buildingtypes through operation and maintenance practices.

Initsrole as the lead government agency for building emergency preparedness, the EPA
needs to develop aredible and pradical guidancefor building owne's and operatorsto
ensure adequate protection in the event of a chemical, biological or radiologicd
contamination incident. Research is needed to develop, demonstrate, and verify building
operation and maintenance practices which help prevent indoor air contamination, and
ensure suitable building emergency preparedness. This should include development of
building ventilation system operation and maintenance recommendations, considering
both outdoor and indoor sources of the contaminants, and identifying the key variables
that can be controlled to prevent and mitigate contaminant transmission. Once devel oped,
these recommendations could be added to existing educational and support materials
used by building operators (e.g., maintenance and operation checklists).

Conduct research to support the development of EPA guidance to ensure emer gency
preparednessin buildingtypesthrough new technologies and materials.

Research is needed to identify and devel op suitable detection methods for chemical,
biological, and radiological contaminants. Specia considerations should be given to the
development of practical sensor and control system technologies that will allow
immediate identification and automated building response to a potential threat. Other
technologies that warrant research include improved air filtration and cleaning system
designs, and alternative air distribution system designs. New technologies and materials
must have the capability to be applied cost-effectively to abroad range of contaminants
and building types.

Conduct research to support building clean-up and re-occupancy.
After emergency response, the issue of dean-up after a chemical, biological, or

radiological warfare incident or an accidental toxic release is a matter of continued
concern. Thereisinsufficient information available to support the use of existing
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building clean-up protocols with a high degree of confidence. Highly-controlled
laboratory studies should be conducted to establish with confidence appropriate cleaning
agents and processes to ensure that clean-up is successful, and that workers are
sufficiently protected. Information from these studies will be used to establish guidelines
for EPA and other public health entities engaged in clean-up efforts. Specific research
areasinclude:

* reviewing currently avalable threat andyses (including NHSRC' s efforts)

» developing lists of contaminants of concern (e.g., from terrorism, criminal activities, or
accidental incidents),

 conducting basdine contamination and decontamination studies,

» developing standards for appropriate levels of clean-up, which could be dependent on
the specific contaminant(s) and ather building-related factors Thiswould be closdy
coordinated with NHSRC' s Rapid Risk Assessment Program.

E.5. Verify the performance of products and technologies developed to addr ess
homeland security.

Verification is needed to validate clams for products and technol ogies that have been and
are being devdoped to address homeland security concerns. For example, in responseto
recent terrorist incidents there is an increasing number of products being devel oped and
marketed to address issues such as biological warfare (e.g., the release of anthrax from
intentionally contaminated mail in office buildings), and exposure and clean-up after
terrorist incidents. The protection of the American citizensis of utmost concern, and
there needs to be objective research performed to ensure that only safe, credible and
reliable produds are introduced into the public marketplace. Theseresearch efforts will
be closely coordinated with the NHSRC' s Environmental Technology Verification (ETV)
efforts.

An example would be to investigate the effectiveness of sheltering-in-place actions for
schools, office buildings, and other public facilities. This has already been demonstrated
for residential goplications under the Chemical Stockpile Emergency Preparedness
Program (Sorensen and V ogt, 2001).

Program Applicationsfor Homeland Security Resear ch:

The vulnerability of building occupants to a chemical or biological attadk depends on the
location of the release, characteristics of abuilding that affect air flow pattems, the location of
occupants, and the preparedness of the building management to recognize an attack, and to
subsequently be able to isolateand contain the contaminants. The proposed research would
provide the basis for the EPA to develgp guidelines for building and governmental offidalsto
prepare for and react appropriately to an attack. In addition, further proposed research is needed
to prepare for effective clean up of the attack agents and other related contaminants after the
attack, so that buildings can be re-occupied.
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References for Homeland Security Resear ch:

Sorensen Jand Vogt B. 2001. Will Duct Tgoe and Plastic Redly Work? Issues Related to
Expedient Shelter-In-Place. Oak Ridge National Laboraory Report ONRL/TM-2001/154.
Date published - August 2001.

U.S. Environmental Protection Agency (U.S. EPA). 2002. Strategic Plan for Homeland Seaurity.
September 2002. Published on EPA web site:
www.epa.gov/epahome/downl cads/epa_homeland security strategic_plan.pdf
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F. PRODUCT AND TECHNOLOGY VERIFICATION

Background Information:

There are several products and technologies available in the public and commercid marketplaces
that are promoted for their contribution to a healthy indoor environment. In many cases, the
effectivenessand net health impacts of these products and technolog es have not beenfully
evaluated. The research needsdescribed in this section are intended to address someof these
information gaps, however it is expected that the scope of the research will likely exceed what is
captured in this document as new products and technol ogies evolve.

Program Needsfor Product and Technology Verification Resear ch:

F.1.

F.2.

Conduct resear ch on sour ce control products and technologies.

Often the most effective approach to reducing indoor air contaminant exposure is source
control. Source control involves both removal and control of contaminant levels.

There are severa products and appliances marketed for use on surfages and in ventilation
systems (e.g., anti-microbial cleaners and sealants, air fresheners, vacuum cleaners, etc.)
which are marketed for this purpose. Many of these products have not been fully
assessed for thar net effectiveness in improving indoor air quality, and some of these
products can themselves be sources of indoor air pollution. In addition, the impact on
human health especially frominhalation exposureto these products or by-products
produced during use of some of these products has not been fully investigated. One major
concern from a health standpoint is the increased incorporation of anti-microbial agents
and fragrancesin some of these products. There are also concerns expressed in literature
about the potential impact of high-level use of these products on human immune system
development and biological organism resistance as well as the unknown potential for
health impacts from long-term, low-level exposures, which have not been investigated.
Further research is needed on each of these issues and data gaps.

Investigate the peformance of air treatment systems.

The performance of air cleaning systems (e.g., ionizers, dectrostatic precipitators,
ultraviolet germicidal lights, photocatalytic cleaners, activated carbon filters, and aumina
coated filters), and filter efficiencies need to be investigated to compare the results with
vendor claims. These devices are widely advertised as dfective methods for cleaning up
the air and providing symptomatic relief for individuals with indoor air health and
comfort concems. However, air cleaning devices and air filters are not generally
sufficient by themselves to reduce indoor air contaminant exposures especially when
there are large pollutant sources, or the pollutants themsel ves settle-out on surfaces.

In generd, the health benefits of air filters and air cleaning devices arenot objectively
clear and most claims are based on the very limited scientific evidence In addition, there
are several questions about the potential for adverse impacts on respiratory tissues and
chronic or latent health effects due to contaminants (e.g., ozone, hydroxyl radicals and
other oxidizing agents, ionized particles, formaldehyde, etc.) emitted by some air cleaning
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F.3.

devices that havenot been thoroughly investigated. As part of thiswork thereis aneed to
assess and input into the test standards presently used by the industry for various
categories of equipment.

Investigate risk management controlsfor indoor fuel-fired heating and cooking
devices.

Billions of peoplearound the world are exposed to highlevels of combustion byproducts
from indoor use of propane, methane, kerosene, naural gas, traditional biomass

(e.g., wood, dung, and crop residues), and other fuels during heating and cooking.

The specific pollutants of concern and the potential health risks from these indoor
exposures are degpendent on several factorsincludng fuel types, appliance designs,
building factors (i.e., ventilation levels, building design, room dimensions, etc.), use
patterns, and individual susceptibilities and vulnerabilities with potentially greater impact
on highly vunerable populations such as the elderly, women, children, the chronicallyill,
and the economically disadvantaged. Inaddition, the choice of appliance and fuel-typeis
often associated with societal and cultural issues or beliefs. Biomassburning is
associated with 1.6 million deaths per year, adverse pregnancy outcomes, and increased
risk of serious respiratory infections worldwide (WHO 2002).

In the United States and several other industrialized countries, there is a body of literature
and research on the performance of indoor fuel-fired heating and cooking devices,
potential levels of indoor contaminants resulting from these devices, potential health
impacts of these contaminants at higher levels, and performance certification programs
for some appliances and fuel types. A large portion of the globd population is exposed to
high levels of contaminants from awide variety of device designs, particularlyin
non-industrialized nations. There are aso several unknowns related to the specific health
impacts of exposure to lower levels of contaminants and exposures experienced by
certain susceptible populations, use patterns, and risk reducing technology modifications
that need to be addressed (seealso A.1.b and A.1.h.2). Several studiesin developing
countries have documents the health impacts of burning traditional biomass and coal fuds
indoors for home cooking and heating. Assistance is needed with evaluating risk control
options that are being employed and building local/regional capacity for monitoring
indoor air pollutionin homes with improved technologies.

Research is needed to investigate and devel op self-sustaining and viable risk control and
risk management options. Research should consider social, cultural, and economic
barriers related to the use of fuel-fired heating and cooking devices and fuel choicesin a
variety of industrialized and non-industrialized sttings. These investigations shoud
include consideration of new risk reduction technologies and development of design
guidance or standards. Specifically, research is needed to investigate the performance of
improved cook stoves, as more information is needed on the emissions, efficiency and
reliability of improved technologies and fuels that are being devel oped and promoted.
Research is al so needed to investigate the performance of new personal monitoring
devices that have been developed to measure PM and CO, and to develop and establish
recommended sampling methods for these devices.
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Program Applicationsfor Product and Technology Verification Resear ch:

As good indoor air quality becomes more widely appreciated and desired by consumers, a host of
products are bang increasingy devel oped and marketed to slve or protect against indoor air
guality problems. These products include new ar cleaning technologies, anti-microbial agernts,
air fresheners, and air quality sensors. With thisincreased presencein the marketplace there
have been increased inquiries concerning the eficacy, effectiveness and benefits of these
products. However, whether many of these productswork, how they work, and what possible
secondary contaminants or health effects may be created or enhanced from useof some of these
products is often unknown and is of utmost concern to the indoor air quality community.

The research proposed in this section addresses the need for further evaluation of the
performance, efectiveness, and potential positiveand/or negative impacts on indoor air quality
and human health from these types of products. Thisinformation will help EPA and other
concerned federal, state and local organizations to subsequently issue information reports and
guidelines to potential users.

Referencesfor Product and Tedchnology Verification Resear ch:

World Health Organization (WHO). 2002. Reducing Risks, Promoting Healthy Life Geneva,
Switzerland: World Health Organization.
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