FY 02 Work plan and budget for the Coccidioides immitis modeling task

Mark Bultman, task lead
WORK PLAN FY02

1. Work to be undertaken in FY02

· Collaborate with Lawrence Livermore National Laboratory Risk Sciences Group (Dr. Jeff Daniels, leader)  on C. immitis ecological studies in California (if NIH proposal goes through). The proposal is entitled “A fuzzy-system approach for modeling relevant ecological, climatic and anthropogenic factors promoting infectious disease transmission in the environment-Application to Coccidioides immitis and valley fever as a case study”.

· Build Collaboration with USGS wind erosion modeling/landscape characterization and change detection-dust emission groups to see if our any of our work with mapping C. immitis favorableness could be integrated with or use results from their studies.

· Maintain, and expand as required, our communications and liaison with researchers in the Medical profession; in particular Dr. Demosthenes Pappagianis, (UC Davis Medical School), Dr. John Galgiani and several other MD’s associated with the Valley Fever Center for Excellence, (Veteran Affairs Hospital, Tucson), Dr. Antonino Catanzaro, (UC San Diego Medical School), and the Center for Pacific Rim Health Studies, San Diego.  

· Continue predictive model development, field studies, soils analyses, and field checking of remote sensing interpretations in Organ Pipe Cactus National Monument

· Develop and field-test the concept of using fluorescence antibodies to identify C. immitis in soils with Dr. Demosthenes Pappagianis, UC Davis School of Medicine. This would include spending a week or two in the field at two or three of the known C. immitis sites in California trying out the method and also a week testing the method on known occurrence sites in Arizona.
· Define and characterize the Dinosaur National Monument C. immitis site
· Develop a fuzzy wind infectivity model.  This model would include an analysis of how arthroconidia behave when airborne and what are they exposed to in terms of light, UV radiation, moisture, temperatures, etc.  Attempt to interest Dr. Tony Catanzaro and the Center for Pacific Rim Health Studies in doing collaborative work on this and similar dust related problems. See their web site. http://pacrimhealth.ucsd.edu/ 
· Write a concept paper exploring the connection between endangered species and coccidioidomycosis/C. immitis.
· Examine remote sensing data on clays in the Sonoran Desert to see how well they can be differentiated so as to test the hypothesis that montmorillinite clay rich soil might be detrimental to C. immitis growth because their swelling ability may promote bacteria growth that would compete with C. immitis.

· Continue ongoing petrographic and salinity studies of suspected C. immitis bearing soil.  

2. Planned outreach

At this time the only outreach planned is a talk given at the American Public Health Association Meeting (see item 3)

3. Publications/Product FY01

Coccidioides immitis: A fungal component of dust and a human pathogen, by Mark W. Bultman and Frederick S. Fisher, 129th Annual American Public Health Association Meeting in Atlanta, GA (Oct 21-25, 2001). (abstract)

4. Publications Planned

FY02

1) Paper in an ecological modeling journal or a USGS Bulletin on our modeling technique and its results. 

2) Invited to write chapter on soil-borne human pathogen in book entitled Medial Geology that is sponsored by the International Working Group on Medical Geology, International Union of Geological Sciences.
FY03


1) Open-file or similar outside publication on the results (if positive) of the application of fluorescent C. immitis antibodies in the identification of C. immitis in soils. (if it works)


2) Outside journal publication on soil and wind related infectivity of C. immitis.

3) Open-file Report and accompanying data sets on petrography of soils related to C. immitis habitat.

4) Paper on ecological modeling as applied in California based LLNL study.

5. FY 01 nonpublication accomplishments and outcomes

a) Presented a talk entitled “Definitive parameters and modeling of the saprophytic habitat of Coccidioides immitis in Arizona with a spatial fuzzy system”, (Fisher FS, Bultman MW) at the 45th Coccidioidomycosis Study Group, Tucson, Arizona March 31, 2001.

b) Presented a talk entitled “Definitive parameters and modeling of the saprophytic habitat of Coccidioides immitis in Arizona with a spatial fuzzy system” by Mark W. Bultman and Frederick S. Fisher at the "Predicting hydrologic, geologic, and biologic responses to a drier and warmer climate in the desert Southwest" workshop in Tucson April 23-25, 2001.
6. Highlights

a) Invited to join Lawrence Livermore National Laboratory proposal to the 

b) Invited to write chapter on soil-borne human pathogen in book entitled Medial Geology that is sponsored by the International Working Group on Medical Geology, International Union of Geological Sciences.

c) Completed a preliminary model of the favorableness of soils for hosting C. immitis in Organ Pipe Cactus National Monument, AZ.
7. New collaborators/clients

In addition to previously listed collaborators/clients, we are now collaborating with the Lawrence Livermore National Laboratory Risk Sciences Group (Dr. Jeff Daniels, leader).

8. New requirements

None identified

Proposed Budget  FY02

Requested Pay Periods:
Mark Bultman                                                                                7 PP @ GS-13                           
OE request (broken down by task)

a) Travel            

Meetings
2,000.00

Field Work
2,000.00

b) Publication
Publication expense (page costs etc)
1,000.00

c) Analyses

1) C. immitis DNA analysis (to be performed
3,000.00

   through Lisa Shubitz's lab at UofA on a 

  per item basis- still hoping it will work)

2) Chemical/particle size
500.00

d)  Equipment

NONE

e) Remote sensing images, air photos, etc

Miscellaneous
1,000.00

f) Supplies—lab, field, monitoring

and field gear
500.00

g) Lab and equipment maintenance & operation 

Salt lab supplies
1,000.00

h) Contracts 

Personnel Contracts (Fisher - 5 PP)
15,000.00

i)  Computer related

Software maintenance (ENVI-IDL)
300.00

j) Radiocarbon analyses (we will now pay for U of A beam time at ~$120/sample)

NONE

k) Other Geochron analyses (TL, OSL; please state what labs)

NONE

Total Operational Expense funds requested
26,300.00

