
to develop models, tools and 
information that will be used in a 
credible risk assessment framework 
to reduce or eliminate health 
impacts from deliberate use of 
biological agents of concern in the 
indoor and outdoor environment.

to build a national network for 
microbial risk knowledge management, 
learning and transfer, for the 
community of scientists, and students 
via educational programs and 
community of professionals in the field 
and in our communities.

Joan B. Rose
Michigan State Univ
& Charles N. Haas
Drexel Univ.

Carnegie Mellon Univ
Northern AZ Univ.
Univ. Arizona
Univ. Calif Berkeley
Univ. Michigan



Dynamic models of 
disease risk:  
Population 
Outcomes

Assessment of public 
attitudes and existing 
response plans. Static 
risk characterization. 
Decision models.

population risk

governmental response plans
public behavior

Models of Exposure:

Microbial Persistence and 
Transport (Fate)

Project IVProject II

Project I

Probability of Infection 
Models

Microbial dose-response

Project III

Project V Knowledge Management: Evolution of the QMRA field
Knowledge sharing, Knowledge leveraging.



Principal Investigators

• Co-Directors:  Joan Rose & Chuck Haas 
(MSU and Drexel: Lead Institutions)

• Project I:  Chuck Gerba, Chris Choi, Ian 
Pepper, Syed Hashsham, Mark Nicas, 
Paul Keim.

• Project II:  Joe Eisenberg, Jim Koopman
• Project III:  Chuck Haas, Carole Bolin
• Project IV:  Patrick Gurian, Liz Casman
• Project V:  Rosina Weber & Ewen Todd



BioWatch Program



BioWatch Program Model

< 36 hrs













Washington-area hotel closes for cleaning after norovirus 
sickens dozens of guests 

The Associated Press 

Published: March 2, 2007 ARLINGTON, Virginia: A hotel near a 
Washington, D.C., airport was closed for cleaning after as many as 150 

guests were sickened by the highly contagious norovirus, hotel and county 
health officials said.

FAIRFAX COUNTY

Senior Community Hit by Possible Norovirus
By Leef Smith

Washington Post Staff Writer 
Saturday, March 10, 2007; Page B02 

By kgw.com Staff

http://projects.washingtonpost.com/staff/email/leef+smith/


Critical Microbial Risk Variables: Deliberate 
(BT) or Natural Outbreaks

Adapted from Sidell at al., Janes Chem-Bio Handbook, 2nd ed.

Agent/ 
Pathogen

Dispersal/ 
Transmission
Mechanism

Delivery 
Method

Environmental 
Conditions

Keys to 
Effective 

Bioweapons 
Attack



Building Dose-Response Models

http://www.bbc.co.uk/nature/ 
wildfacts/factfiles/211.shtml

http://www.gerbils.pwp.bluey 
onder.co.uk/gerbils/images/t 
ateralarge.jpg1

Key Finding:  Lower Median infectivity
For the Young

Dr. Chuck Haas, Drexel University



Mixing patterns along the interfaceMixing patterns along the interface

KEY FINDING:  Microbial Contaminant
transport in water distribution systems
Will be higher in key parts of the system

Dr. Chris Choi
University of Arizona



Model Development:  
Mode of Transmission and Movement

• Key Finding:
Infection over time
Changes from
Air to Fomite
Risks.

Dr. Joe Eisenberg
And Dr. Jim Koopman
Univ. Michigan

Use of Markoff Chain model for microbe air-fomite interaction
(Rachel Jones Univ. Calif. Berkeley)



MICROBIAL RISK ASSESSMENT FOR AIR, WATER 
and FOMITES

Choose
monitoring
endpoints

Describe
Environment

Define 
hazard
sources

OCCURRENCE
ASSESSMENT

TRANSFERENCE
& SURVIVAL
ASSESSMENT

EXPOSURE ASSESSMENT

MANAGEMENT & COMMUNICATION
ALTERNATIVES



Outcomes

• Improved standard operating procedure for sampling
• Set of methods criteria and algorithms for addressing the 

interpretation of a negative
• Ability to better define outcomes with dose and response
• Models for air/surface/hand and water disease 

transmission risks
• Estimate intervention effects
• Apply above concepts to emerging problems eg. 

norovirus transmission
• Improved understanding of the science of QMRA and  

ability to communicate microbial risks.
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