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Di ffuse Security Threats: Technologies for Mail Sanitization
Exi st, but Chall enges Remai n (23- APR-02, GAO 02-365).

The attacks of Septenber 11, 2001, and recent anthrax exposures
have hei ghtened | ong-standi ng concerns about the proliferation of
bi ol ogi cal weapons and the United States's ability to quickly
respond to such incidents. The United States nust identify

t echnol ogi es to protect against biological weapons, such as

ant hrax, w thout harm ng humans. lonizing radiation has energed
as the leading current technology for nail sanitization. However,
ioni zing radiati on may have adverse effects on mailed material,
and it may not be applicable to sone types of parcels, boxes, and
| arge packages. In addition, applying ionizing radiation in a

mai | - processi ng environnent requires radiation and bi ohazard
precautions, such as shielding the radiation source and weari ng
protective gear.
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United States General Accounting Ofice

GAO

April 2002 DI FFUSE SECURI TY THREATS

Technol ogies for Mail Sanitization Exist, but Chall enges Remain
GAO 02- 365

Page 1 GAO- 02- 365 Mail Sanitization

April 23, 2002 The Honorable Henry A. Waxman Ranking M nority Menber
Committee on Governnent Reform House of Representatives

The Honor abl e Danny K. Davis Ranking Mnority Menber Subcommttee on G vil
Service, Census, and Agency Organization Conmttee on Governnent Reform
House of Representatives

The attacks of Septenber 11, 2001, and recent anthrax exposures have
hei ght ened | ong- standi ng concerns about the proliferation of biol ogical
weapons and the United States?s ability to quickly respond to exposure to
such weapons. In particular, the United States needs to identify

t echnol ogi es that can be used to protect against biological weapons, such as
ant hrax, w thout harm ng humans. In |light of these concerns, you requested
that we identify the technologies that the United States Postal Service
(USPS) is currently using to sanitize the mail. In addition, you asked that
we identify the major issues associated wth these technol ogi es, including
current applications, occupational safety nmatters, effects on materials,
testing, operations and processing capabilities, costs, and inplenentation.

To address these objectives, we nmet with officials from USPS, the Arned

For ces Radi obi ol ogy Research Institute, and industry experts; reviewed
literature and docunents on comrercially avail able ionizing radiation
technol ogi es; and visited existing irradiation facilities in Lim, OGhio, and
Bri dgeport, New Jersey. In addition, we reviewed the strengths and
limtations for the fornms of ionizing radiation technol ogies we assessed. W
al so analyzed acquisition and life- cycle costs for ionizing radiation

t echnol ogi es. However, due to the proprietary, conpetition- sensitive nature
of these costs, we did not include themin this report.

We perfornmed our work from Novenber 2001 t hrough March 2002, in accordance
wi th generally accepted governnment auditing standards.

United States CGeneral Accounting Ofice Washi ngton, DC 20548
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On February 13, 2002, we provided a detailed briefing to your office on the
results of this work. The purpose of this report is to provide the briefing
slides to you. These slides are included as the appendi x.

In our briefing, we reported that ionizing radiation has energed as the

| eadi ng current technology for mail sanitization. This technology is
commonly used for sterilizing nmedical products; preparing food for human
consunption by reducing the bacterial contam nation of neat, poultry, eggs,
and veget abl es; and delaying the ripening or sprouting of fresh fruit to
control insects and parasites in foods. Wen sufficient dosages are used,
ioni zing radi ati on can al so decontam nate bi ol ogi cal weapons such as

ant hrax. However, ionizing radiation nay have adverse effects on nuil ed
material (e. g., sone paper products nmay be scorched), and it may not be
directly applicable to sone types of nmail such as parcels, boxes, and |arge
packages. In addition, applying ionizing radiation (irradiation) in a mail-
processi ng environnment requires taking radiation and bi ohazard precauti ons,
such as shielding the radiation source with concrete vaults and wearing
protective gear if there are known contam nants.

VWhile USPS currently has two contracts to irradiate the mail, there are many
i ssues that nust be addressed to expand the use of ionizing radiation
technol ogy. For instance, the USPS will need to assess (1) how it wll
integrate this technology with the current mail- processing equi pnment and
(2) the technol ogy?s associ ated costs, schedul e, benefits, and risks.

We shared the results of our work with the postmaster general and chi ef
executive officer of the USPS, and the agency generally agreed with our
findings. For several specific areas of our briefing, USPS offered

suggestions for revision, which we have incorporated where appropri ate.

As agreed with your offices, unless you publicly announce the contents of
this report earlier, we plan no further distribution of it until 30 days
fromthe date of this letter. At that tinme, we will provide copies to the
chair of the House Governnent Reform Committee; the chairnmen and ranking
mnority nmenbers of the House and Senate Committees on Appropriations; the
Subcommittee on International Security, Proliferation and Federal Service,
Senate Conmittee on Governnmental Affairs; the postnaster general and chi ef
executive officer, USPS, and other interested parties upon request. This
report wll also be available at our Wb site at www. gao. gov.
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Shoul d you or your offices have any questions concerning this report, please
contact me at (202) 512- 6412 or Madhav Panwar, director, at (202) 512-

6228. W can al so be reached by e- nmail at rhodesk@gao. gov and panwar Mm@
gao. gov, respectively. Individuals making key contributions to the briefing
and this report were Sushil Sharnma, David Gootnick, Nabajyoti Barkakati,
Rahul CGupta, Karen Richey, and Yvette Banks.
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Sincerely yours, Keith A Rhodes Chief Technol ogi st, Applied Research and
Met hods

Appendi x Page 4 GAO- 02- 365 Mail Sanitization

Appendi x

Sanitization of U S. Mil Assessnment of |onizing Radiation Technol ogi es
and Rel ated |ssues Briefing for the Commttee on Government Reform

and the Subconmmttee on Cvil Service, Census, and Agency Organi zation
House of Representatives February 13, 2002

Appendi x Page 5 GAO 02- 365 Mail Sanitization

2

Pur pose and Qutline

To provide an assessnent of existing ionizing radiation technol ogies that
the United States Postal Service (USPS) is using to sanitize nmail and issues
related to those technol ogi es.

Qutline: * Qojectives, Scope, and Methodol ogy ¢ Background e« Sumrary -
| oni zi ng Radi ation « Vendor Operations and Processing Capabilities «Costs -
Long- Term | npl enentation Issues ¢ Conclusions ¢ Further Wrk Needed

Appendi x Page 6 GAO- 02- 365 Mail Sanitization
3
(bj ectives, Scope, and Met hodol ogy

Qur objectives were to describe (1) current technol ogi es being used for
sanitization of U S. mail and (2) current applications, effects on

mat eri al s, occupational safety issues, testing, operations and processing
capabilities, costs, and long- terminplenentation issues for these

t echnol ogi es.

We collected and anal yzed i nformati on and docunentati on on anthrax and the
use of ionizing radiation to sanitize the mail, as well as actions taken by
USPS to inplenment this technol ogy.

We interviewed industry experts, and officials fromthe Arnmed Forces
Radi obi ol ogy Research Institute (AFRRI) and USPS.

Appendi x Page 7 GAO 02- 365 Mail Sanitization
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4
(bj ectives, Scope, and Met hodol ogy
(conti nued)

In addition, we anal yzed acquisition and |ife- cycle costs for ionizing
radi ati on technol ogi es. However, due to the proprietary,
conpetitionsensitive nature of the vendor costs, we did not include themin
this report.

We conducted our review at USPS offices in Washington, D. C, and
Merrifield, Virginia. We also visited existing irradiation facilities for
the two vendors- Titan Corporation (Titan) in Linma, Chio, and |on Beam
Applications (IBA) in Bridgeport, New Jersey (N J.). W conducted our

revi ew from Novenber 2001 t hrough March 2002, in accordance with generally
accepted auditing standards.

Appendi x Page 8 GAO 02- 365 Mail Sanitization

5

Backgr ound

USPS Anthrax Crisis

Statistics as of Decenber 6, 2001:

* 4 known |l etters containing anthrax

« 11 confirmed cases of inhalation anthrax; 5 deaths

e 7 confirnmed and 4 suspected cases of cutaneous (i. e., skin) anthrax
« 284 USPS facilities tested for anthrax contam nation

e 23 USPS facilities found to be contam nated

e 2 USPS facilities (Trenton and Brentwood) remain cl osed

e 8, 424 USPS enpl oyees offered antibiotics (D. C., N J., and N Y. C)
o Approximately 1. 8 mllion pieces of mail requiring decontamn nation
Appendi x Page 9 GAO- 02- 365 Mail Sanitization

6

Backgr ound

http://frwebgate.access.gpo.gov/cgi-bin/useftp.cgi?...&filename=d02365.txt&directory=/diskb/wais/data/gao (5 of 23) [9/12/2002 11:20:22 AM]



http://frwebgate.access.gpo.gov/cgi-bin/useftp.cgi 7 Paddress=162.140.64.21& filename=d02365.txt& directory=/di skb/wai s/data/gao

Ant hrax Descri ption

Anthrax is an acute infectious di sease caused by the spore- formng
bacterium Baci |l | us ant hraci s.

Ant hrax spores are

e netabolically inactive,

« able to survive for decades or |onger,

o approximately 1 mcron in dianeter, and

e killed by dry heat at 320 o F for 2 hours. Anthrax spores germ nate when
they enter a favorable environnent, such as bl ood or tissues.

Three types of anthrax infection can occur: cutaneous (skin), inhalation,
and gastrointestinal.

Appendi x Page 10 GAO- 02- 365 Mail Sanitization
7

Backgr ound

Ant hrax as a Wapon

At least 17 nations are believed to have of fensive biol ogi cal weapons
pr ogr ans.

At least 7 of our potential adversaries have worked to devel op an of fensive
bi ol ogi cal warfare capability using anthrax.

|lrag has admtted to produci ng and weaponi zi ng ant hrax. The fornmer Sovi et
Uni on produced hundreds of tons of weapons- grade anthrax spores. In 1979,
the accidental release of a gramof anthrax spores, froma mlitary

m crobiology facility in one of the fornmer Soviet Union territories,
resulted in at |east 79 cases of anthrax, |eading to 68 deaths.

Expert opinion varies on the ability of individuals or small groups to
obtain and di ssem nate ant hr ax.

Appendi x Page 11 GAO- 02- 365 Mail Sanitization
8
Backgr ound

Ant hrax as a Weapon (conti nued)
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According to DOD, anthrax is an effective biological weapon: Inhalation is
al nost always deadly if not treated early and effectively.

Spores can be produced in quantities using basic know edge of bi ol ogy.

Spores can be stored for decades wi thout |osing potency. Spores can be
easily spread by a variety of neans. Exposure is insidious:

e no cloud or color,

no snel |,

no taste,

short i ncubation, and

* no indication of attack.

Appendi x Page 12 GAO- 02- 365 Mail Sanitization
9

Sunmary

lonizing radiation is the | eading current technol ogy being used for
sanitization of U S. nmail, assum ng effective dosage can be uniformy
delivered to the target.

Two forns of ionizing radiation that can be used to sanitize the U S. nail
are el ectron beam (e- bean) and x- ray. Both have strengths and |imtations.

« E- beans provide high- volunme mail sanitization, but have limted
penetration (i. e., are not effective for |arge packages).

« X- rays can penetrate deeper than e- beans, but they are not as efficient.

Current applications of ionizing radiation include sterilizing nedical
products and preparing food for human consunpti on.

Appendi x Page 13 GAO- 02- 365 Mail Sanitization
10
Summary (conti nued)

| oni zing radi ati on may have adverse effects on mailed material, such as
scorchi ng paper products.

loni zing radiation wll require addressing occupational safety issues, such
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as the need for precautions against radiation and bi ohazards.

Testing perforned by the Arnmed Forces Radi obi ol ogy Research Institute
(AFRRI) confirmed that anthrax spores are rendered harm ess by ionizing
radi ati on.

USPS has contracts to irradiate the nail at two operational facilities in
Chio and N. J.; however, additional processing capabilities would be
required to inplenment ionizing radiation technol ogy nationwi de, if such a
deci sion were to be adopt ed.

Appendi x Page 14 GAO- 02- 365 Mail Sanitization
11
Summary (conti nued)

USPS requested fundi ng, through June 2002, to sanitize the nmail. Long- term
vendor cost estimates to irradiate the nmail nationw de range between
approxi mately $880 million to about $4. 2 billion over a ten- year period.

Long- termissues, such as integrating ionizing radiation into the nail
process, have not yet been fully defined by USPS.

USPS wi Il need to determ ne

e the amount and types of mail to be processed,

* the location and nunber of sites to irradiate mail,

« the mx of technol ogi es needed to irradiate mail, and

« the costs, benefits, and risks associated with these technol ogi es.
Appendi x Page 15 GAO- 02- 365 Mail Sanitization

12

| oni zi ng Radi ati on

Characteristics

loni zing radiation is any radiation that has sufficient energy to renove
el ectrons from at ons.

| oni zi ng radiation includes:

« alpha (a) decay (disintegration of an atomor nolecule that emts an al pha
particle- a highly charged twin of an He nucl eus),

http://frwebgate.access.gpo.gov/cgi-bin/useftp.cgi?...&filename=d02365.txt&directory=/diskb/wais/data/gao (8 of 23) [9/12/2002 11:20:22 AM]



http://frwebgate.access.gpo.gov/cgi-bin/useftp.cgi 7 Paddress=162.140.64.21& filename=d02365.txt& directory=/di skb/wai s/data/gao

« beta (b) decay (disintegration of a nucleus that emts either a negatively
or positively charged el ectron- a negatron or positron) such as e- beam and

e gamma (g) decay (disintegration of a nucleus that emts a highly charged
phot on) such as x- ray.

| oni zing radi ati on can be generated with an accel erator or a radioactive
sour ce.

Appendi x Page 16 GAO- 02- 365 Mail Sanitization
13

| oni zi ng Radi ati on

Characteristics (continued)

Appendi x Page 17 GAO- 02- 365 Mail Sanitization
14

| oni zi ng Radi ati on

Characteristics (continued)

| oni zi ng radiati on:

« E- beans are generated by a heated filanent. A voltage gradi ent
accel erates the el ectrons through a vacuum tube. El ectrons can al so be
accel erated by using radio frequency (RF) mcrowave power.

e X- rays are generated by bonbarding a netal (usually a heavy netal) with
hi gh- velocity el ectrons.

« Gamma rays are generated by the decay of radioactive sources. However,
because the presence of highly radioactive sources may present additional
safety hazards to workers, gamma ray irradiation was elimnated as a nethod
of sanitizing the mail.

Vari ous manuf acturers produce equi pnment to generate ionizing radiation such
as linear accelerators, Dynam trons, and Rhodotrons.

Appendi x Page 18 GAO- 02- 365 Mail Sanitization
15
| oni zi ng Radi ati on

LI NAC (Li near Accelerator)
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El ectrons emtted froma heated fil anent are accel erated, under the action
of an electric field, in a |ong vacuum pi pe then spread using a nagnetic
scanning device to provide full treatnent of products.

Source: © 2002, Titan Corporati on.

Appendi x Page 19 GAO- 02- 365 Mail Sanitization
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| oni zi ng Radi ati on

Dynam tron

Dynam trons work on the sane principle as television tubes. Electrons are
generated by a heated filament, which fornms the electron gun; a voltage
gradi ent draws the el ectrons away fromthe gun and accel erates them t hrough
t he vacuum t ube.

Source: © 2002, |BA.

Appendi x Page 20 GAO- 02- 365 Mail Sanitization
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| oni zi ng Radi ati on

Rhodot r on

El ectrons are accelerated as they pass through properly oriented el ectrical
fields.

Source: © 2002, |BA.

Appendi x Page 21 GAO- 02- 365 Mail Sanitization
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| oni zi ng Radi ati on

Ti tan?s Concept

Source: © 2002, Titan Corp. Doubl e-

sided mail irradiation

Appendi x Page 22 GAO- 02- 365 Mail Sanitization

19

http://frwebgate.access.gpo.gov/cgi-bin/useftp.cgi...filename=d02365.txt&directory=/diskb/wais/data/gao (10 of 23) [9/12/2002 11:20:23 AM]



http://frwebgate.access.gpo.gov/cgi-bin/useftp.cgi 7 Paddress=162.140.64.21& filename=d02365.txt& directory=/di skb/wai s/data/gao
| oni zi ng Radi ati on
Current Applications
Range of radiation dose a by target type:

« <1 kGy is used to del ay physiol ogi cal processes, such as ripening or
sprouting of fresh fruits and vegetables, and to control insects and
parasites in foods

« 1- 30 kGy is used to reduce bacterial contam nation of neat, poultry,
eggs, spices, and vegetables for hunman consunption

e 10- 40 kGy is used for nedical product sterilization
a Radi ation dose is neasured in kilograys (kGy).

I rradi ation Target Net Effect Dose Range (kGy)

Food Del ay ripening, insect deinfestation <1- 30

Medi cal products Sterilization 10- 40 Polyol efin foans and heat- shrinkabl e
material s

Crosslinking and nenory inparted 40- 250

Rubber and fl uoropol yners

Vul cani zati on and degradati on

80- 1500 Genstones Col oration 10, 000+

Appendi x Page 23 GAO- 02- 365 Mail Sanitization
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| oni zi ng Radi ati on

E- beans and X- rays

E- beam machi nes can al so be designed to produce x- rays to irradiate
parcels and | arge boxes.

X- rays are emtted when a high- speed e- beam bonbards a suitable netallic
target, such as tungsten.

* This process generates heat and requires a cooling system * 99 percent of
t he e-beanf’s power is lost as heat. * The throughput (anount of materi al
irradiated in a given tine) is greatly
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reduced. El ectron

X-ray
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| oni zi ng Radi ati on

E- beam

St rengt hs:

e High vol une

« Effective for anthrax and bacterial spores

» Consistent results when packagi ng density is maintained
* Not toxic, corrosive, or staining Limtations:
* Limted penetration

e High- density materials will inhibit penetration (packing density nust be
mai nt ai ned)

e Limted to letters and flat nail

 Source nust be shiel ded

* Raises tenperature of mail to 150° F or greater
 Scorches sone materials

» Degrades certain nmaterials

* Produces ozone in bagged nail

Appendi x Page 25 GAO- 02- 365 Mail Sanitization
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| oni zi ng Radi ati on

X- rays

St rengt hs:

« Deep penetration
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« Effective for anthrax and bacterial spores
 Packagi ng not critical

* Handles itens such as parcels and boxes

« Density not issue for nuail

* Not toxic, corrosive, or staining Limtations:
« Limted conveyor speed and radi ati on power (slower throughput)
« High cost (less than 10 percent as efficient as e- bean
e Activation of irradiated materi al

 Source nust be shiel ded

* Raises tenperature of mail to 150° F or greater
« Scorches sone materials

» Degrades certain materials

* Produces ozone in bags

Appendi x Page 26 GAO- 02- 365 Mail Sanitization
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| oni zi ng Radi ati on

Exanpl es of Effects on Materials

e Live material (possibly killed)

e Lab sanpl es (destroyed)

« Pharnmaceuticals (potency altered)

« Food (altered taste)

* Eyegl asses and other gl ass products (fogged)
 Film (damaged)

e Smart Cards (possible data | oss)

« Sone paper products (scorched)

Appendi x Page 27 GAO- 02- 365 Mail Sanitization

http://frwebgate.access.gpo.gov/cgi-bin/useftp.cgi...filename=d02365.txt&directory=/diskb/wais/data/gao (13 of 23) [9/12/2002 11:20:23 AM]



http://frwebgate.access.gpo.gov/cgi-bin/useftp.cgi 7 Paddress=162.140.64.21& filename=d02365.txt& directory=/di skb/wai s/data/gao

24
| oni zi ng Radi ati on
Cccupational Safety |ssues

Radi ati on safety requires shielding, processing safeguards, dosineter 1
nmoni tori ng of enployees, and radi ation safety and quality control officers.

Bi ohazard precautions require procedures for facility bio- safety, personal
protective gear, environnmental nonitoring, and disposal of materials.

The Environnmental Protection Agency (EPA), the Cccupational Safety and
Heal th Adm nistration (OSHA), and state public health authorities al
regul ate radi ati on safety issues.

| f gamma radiation is used, environnental clean- up and nucl ear waste issues
emer ge.

1 A dosineter neasures the anmount of radiation applied to a target.
Appendi x Page 28 GAO- 02- 365 Mail Sanitization

25

| oni zi ng Radi ati on

Testi ng

Mail sanitization is a stringent and standardi zed process that renders
treated anthrax in the mail harm ess for humans, according to Arned Forces
Radi obi ol ogy Research Institute (AFRRI).

Mail can be sanitized by delivering sufficient doses of ionizing radiation
to disrupt or destroy DNA, RNA proteins, and other cell conponents,
rendering bacteria harm ess.

| oni zing radi ation renders anthrax spores harm ess; however, the spores wl|
remai n detectabl e by advanced techni ques.

Appendi x Page 29 GAO- 02- 365 Mail Sanitization
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| oni zi ng Radi ati on

Testing (continued)

Armed Forces Radi obi ol ogy Research Institute (AFRRI) conducted tests which
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confirmed that anthrax spores are rendered harm ess by ionizing radiation.
The tests were conducted at three sites:

* AFRRI Laboratory,
e Lima, Ohio, and

e Bridgeport, N J. The French achieved simlar results testing the effects
of cobalt- 60 on anthrax.

Appendi x Page 30 GAO- 02- 365 Mail Sanitization
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| oni zi ng Radi ati on

Testing (continued)

AFRRI ?s Study: The Efficacy of Electron Beamto Decontam nate Chem cal and
Bi ol ogi cal Warfare Agents: Phase One (July 30, 2001). This study

« tested a series of chem cal and biol ogi cal agent surrogates under very
controlled conditions to determne the kill effectiveness of e- beam and

 established dose values to render Bacillus anthracis- Sterne strain and
Bacillus subtilis var. globigii (BG anthrax sinulant) ineffective.

The efficacy of the standard m ni nrum dose was tested on- site at Lima, Ohio,
and Bridgeport, N J.
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| oni zi ng Radi ati on

Testing (conti nued)

On Novenber 1, 2001, AFRRI tested the efficacy of the standard m ni nrum dose
at Lima under the follow ng on- site conditions:

 packaging and orientation of mail,
« conveyor speed and radiation power (to determ ne throughput), and

e electron energy (to determ ne penetration). On- site conditions
denonstrated that

o delivered dose is 1 to 2 tines standard m ni mum dose (dosinetry), and
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« BGsimulant is rendered harm ess as verified by negative cultures. Simlar
results were achieved on site at the Bridgeport facility. Testing wth BG
simul ant confirnmed that the established m ni mum dose deacti vates spores.
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| oni zi ng Radi ati on

Testing (continued)

Dosinetry Results

Note: NI ST represents the National Institute of Standards and Technol ogy.
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| oni zi ng Radi ati on

Testing (continued)

Bi ol ogi cal Indicator Test Procedure AFRRI?s |ab tests confirned that after
irradiation the cultures for

Bacillus subtilis var. globigii (BGanthrax sinmulant) were negative
Appendi x Page 34 GAO- 02- 365 Mail Sanitization
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Operations and Processing Capabilities

| oni zi ng Radi ati on Vendors

USPS had contracts with two vendors, IBA and Titan, to initially irradiate
mai | that was backl ogged fromthe Brentwood and Trenton mail processing
facilities.

Currently, these vendors are under contract to irradiate letters and flats
addressed to congressional and governnent offices in ZI P Codes 202, 203,
204, and 205.

Nei t her of these vendors is irradiating parcels or |arge boxes because the
X- ray equi pnent is not ready.
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32
Operations and Processing Capabilities
| BA: Current Facility

| BA has a facility in Bridgeport, N. J. that is being used to irradiate
mail . The facility has a single Rhodotron capable of generating both e- beam
and x- rays.

It was originally designed to irradiate
* polyners at high (> 200 kGy) dosage using e- beam and

« frozen food (hanburgers) at | ow dosage using x- ray. Currently operating
in e- beam node at about 170 kW@ 10 MeV (17 mA).

X- ray equi pnent not yet functional at N. J. facility. Rhodotron irradi ating
down

Source: © 2002, |BA.
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Operations and Processing Capabilities

| BA: Current Facility (continued)

Recei vi ng room Conveyor system I nside receiving room Control room Tray t hat
holds mail Tray with boxes of nail
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Operations and Processing Capabilities

| BA: Current Facility (continued)

Conveyor speed was increased to handle mail. Roller conveyor systemis being
used. Mail nust arrive packaged flat, double bagged, boxed, and seal ed. Each
box is irradiated tw ce, once per side. Seal ed boxes are manually flipped
over for second pass. Dosinetry is perfornmed on trays. Throughput is 4, 500
| bs per hour. Current biohazard precautions include visual inspection of
incomng mail in clean area by personnel in full protective gear.

The availability requirenent is 90 percent (current USPS contract); |BA
estimates over 95 percent at other facilities.
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Operations and Processing Capabilities

Titan: Current Facility

Titan has a facility in Lima, GChio that is being used to irradiate mail. The
facility has a single accelerator operating at 18 kW@ 10 MeV (1.8 md). USPS
pur chased ei ght additional systens that will be used to assess |ongterm use.

The Lima facility was initially designed to sterilize nedical products and
has no x- ray equi pnent.

The availability requirenent is 90 percent (current USPS contract); Titan
estimates 96 percent at its other facilities in San D ego and Denver t hat
operate 24 hours a day, 7 days a week.
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Operations and Processing Capabilities

Titan: Current Facility (continued)

Conveyor system Control room Tray with boxes of nai
Box of mail Irradiated mail in truck
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Operations and Processing Capabilities

Titan: Current Facility (continued)

« Conveyor speed was decreased to handle mail.
 Fixed- carrier conveyor systemis being used.

e Mail arrives packaged vertically in trays, double bagged, boxed, and
seal ed.

« Each box is irradiated four tines (conveyor rotates boxes automatically
for each pass).
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e Dosinetry is perfornmed on trays. Dosineter
e Throughput is 1,000 | bs per hour.

e Current biohazard precautions include masks and gloves in pre- irradiation
ar ea.
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Cost s

USPS Request for Suppl enental Funding on 11/ 13/ 01

a Sanitization represents costs for purchasing eight el ectron beam systens,
adj usting for space or renovation requirenents, changes to existing nateri al
handl i ng systens for revised mail flow, and devel opnent of a testing
protocol for chlorine dioxide gas.

Requi renments Through June 2002 Est imat ed Cost Percent Total Sanitization a
307.5 $ 24%

Purchase and installation of vacuuns and hepafilters 310.0 24% Bi ol ogi cal
air nonitoring and detection 306.5 24% QOperati ons and di sruptions of nmail
152.4 12% Ot her costs (testing, antibiotics, gloves, and security) 139.7 11%
Ant hr ax decontam nation 44.9 4% Septenber 11, 2001-related costs 10.5 1%

Total 1,271.5 100%
Deduction for initial $175 mllion enmergency funding (175.0) $ 14%

Total additional request 1,096.5 $ 86% Mail Sanitization and Security
Requi renents (Dollars in MI11ions)
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Cost s

Vendor Long- Term Esti mates

Factors affecting cost estimtes incl ude:

e volune of mail to be irradiated (pounds per hour),
e conveyor speed,

* machi ne power, and
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* nunber of locations for installation. Long- termcost estinmates for
irradiating mail nationw de range from approxi mately $880 nillion to about
$4. 2 billion over a ten- year period.
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Long- Term | npl enentati on | ssues

USPS

USPS i ssued Energency Preparedness Plan for Protecting Postal Enployees and
Postal Custonmers From Exposure to Bi ohazardous Material and for Ensuring
Mai | Security Against Bioterror Attacks, March 6, 2002.

GAO wi Il be evaluating the technologies identified in this plan and their
i nplications such as cost, schedule, benefits, and risks.
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Long- Term | npl enentati on | ssues

USPS (conti nued)

USPS wi Il need to determ ne

e the amobunt and types of mail to be processed;

» the location and nunber of sites to irradiate mail;

« whether to irradiate mail at USPS facilities or build new facilities;

« what m x of technologies will be used to irradi ate nail

e the costs, benefits, and risks associated with these technol ogi es; and

« whether the resources are available to - nmanage the acquisition and
installation of irradiation

equi pment, - train personnel to operate irradiation equipnment, - run and
oversee the irradi ati on operations, and - conduct periodic testing on mail
and equi pnent .
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Long- Term | npl enentati on | ssues

USPS (conti nued)

| oni zi ng radiation equi pnment will require

e new or nodified facilities,

e concrete (about 10- 12 ft) and steel shielding,

« conveyor design and installation,

o appropriate permts (OSHA, EPA, and local certification), and

« additional venting or cooling capacity. Governnent and industry need to
define standards for mail irradiation and nonitoring.
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Long- Term | npl enentati on | ssues

Contractors

| BA

e Existing facility in Gainesville, Florida- owned by the U S. Depart nent
of Agriculture- has the shielding needed, as well as skilled workers.

 Rhodotron and Dynam tron production: -- one Rhodotron and one Dynam tron
in stock, and -- about 6 nonths are needed to prepare for production.

Titan

e Accelerators: -- a nunber of accelerators available for installation, and

-- additional production requires 6 to 9 nonths of |lead tine.
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Concl usi ons

e lonizing radiation technol ogies can kill anthrax spores.

e Current irradiation facilities are not designed specifically to sanitize
mai | .
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e Enhancenents to mail security should be risk- based and, to the extent
practi cabl e, done in conjunction wth enhancenents to mail operations and
efficiency.

* E- beans have high throughput and | ow penetration (can only penetrate 3 to
6 inches of mail).

e X- rays have | ow t hroughput and hi gh penetration (can penetrate 14 tol8
i nches of mail).

« Both ionizing radiation technol ogi es adversely affect sonme material in the
mai |
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Furt her Wbrk Needed

* lonizing radiation for other biochem cal threats (i. e., viruses,
chem cal s, and other strains of anthrax)

e Materials adversely affected by ionizing radiation

 Devel opnent of industry standards for sanitization of nmail

e External validation of industry data on x- ray activation

e Pre- scanning of mail

e Utraviolet, detection, and filtration systens for USPS facilities
 Bi ohazard precautions and other workpl ace safety procedures

» Assessnment of the costs, benefits, risks, and schedule for inplenenting
irradiation technologies to sanitize all mail including letters, parcels,
and | arge packages.

(460521)

The General Accounting O fice, the investigative armof Congress, exists to
support Congress in neeting its constitutional responsibilities and to help
i nprove the performance and accountability of the federal governnent for the
Aneri can people. GAO exam nes the use of public funds; eval uates federal
prograns and policies; and provides anal yses, recommendati ons, and ot her

assi stance to hel p Congress nmaeke infornmed oversight, policy, and funding
deci sions. GAO?s conmm tnent to good governnent is reflected in its core

val ues of accountability, integrity, and reliability.
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The fastest and easiest way to obtain copies of GAO docunents is through the
Internet. GAO?s Wb site (www. gao. gov) contains abstracts and full- text
files of current reports and testinony and an expandi ng archi ve of ol der
products. The Web site features a search engine to help you | ocate docunents
usi ng key words and phrases. You can print these docunents in their
entirety, including charts and ot her graphics.

Each day, GAO issues a list of newy rel eased reports, testinony, and
correspondence. GAO posts this list, known as ?Today?s Reports,? on its Wb
site daily. The list contains |links to the full- text docunment files. To
have GAO e- mail this list to you every afternoon, go to ww. gao. gov and
sel ect "Subscribe to daily e- nail alert for newy rel eased products” under
t he GAO Reports headi ng.

The first copy of each printed report is free. Additional copies are $2
each. A check or noney order should be nade out to the Superintendent of
Docunents. GAO al so accepts VI SA and Mastercard. Orders for 100 or nore
copies mailed to a single address are di scounted 25 percent. Orders shoul d
be sent to:

U. S. Ceneral Accounting Ofice P. O Box 37050 Washington, D. C. 20013

To order by Phone: Voice: (202) 512- 6000 TDD: (202) 512- 2537 Fax: (202)
512- 6061

GAO Bui | di ng Room 1100, 700 4th Street, NW (corner of 4th and G Streets, NW
Washi ngton, D. C. 20013

Contact: Wb site: www. gao. gov/ fraudnet/ fraudnet. htm E- mail:
fraudnet @ gao. gov, or 1- 800- 424- 5454 or (202) 512- 7470 (autonated
answeri ng system.

Jeff Nelligan, Managing Director, NelliganJ@gao. gov (202) 512- 4800 U. S.
CGeneral Accounting Ofice, 441 G Street NW Room 7149, Washington, D. C.
20548 GAO?s M ssion

bt ai ni ng Copi es of GAO Reports and Testi nony
Order by Mail or Phone Visit GAO?s Docunent Distribution Center
To Report Fraud, Waste, and Abuse in Federal Prograns

Public Affairs
*** End of docunent. *** nd Abuse in Federal Prograns
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