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The Industrial Hygiene masters degree program at the University of Oklahoma Health
Sciences Center, Department of Occupational and Environmental Health, has been in existence
for nearly 40 years and has been accredited by the Accreditation Board for Engineering and
Technology (ABET) since 1994. The department's innovative "dual track" in Industrial Hygiene
and Environmental Management (EM/llI), which was begun in 1994, received separate ABET
accreditation in 2000. The rigorous program is oriented to the training ofhighly~qualified

industrial hygiene practitioners, and includes a masters thesis that teaches the scientific method
and prepares practitioners to be critical users ofscientific information. The NIOSH Training
Program Grant (TPG), awarded in 1999 for five years, has been crucial to the program's
continued advancement and success. Sixteen trainees have been supported on the grant; five of
these trainees have graduated from the program, nine have completed didactic coursework and
are in various stages of thesis research, and two are continuing in their second year of study. The
availability ofNIOSH training support, together with funded research assistantships, has enabled
the department to attract highly qualified students and maintain robust enrollments even while
increasing the rigor of the program's entrance requirements and curriculum.
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• The NIOSH Training Program Grant (TPG) has enhanced the ability of the Department of
Occupational and Environmental Health at the University of Oklahoma to maintain robust
enrollment in its scientifically rigorous Industrial Hygiene master of science program even
during a period ofdeclining enrollments nationwide in graduate Industrial Hygiene
programs.

• The TPG has succeeded in its goals of attracting Native Americans and students ofdiverse
academic and professional backgrounds into the industrial hygiene field.

• The Industrial Hygiene program is relatively long, including 39 didactic semester hours for
the Industrial Hygiene track and 49 didactic course hours for the Industrial Hygiene and
Environmental Management "dual track", plus a minimum of4 semester hours of thesis
research. Development and completion ofthe masters research project in timely way can
be a significant challenge for many students, including some NIOSH trainees.
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Introduction
The Department of Occupational and Environmental Health (OEH) at the University of

Oklahoma Health Sciences Center (OOHSC) College ofPublic Health has provided graduate
education in industrial hygiene (ill) leading to the Master of Science (MS), Master ofPublic
Health (MPH), Doctor ofPhilosophy (PhD) and Doctor ofPublic Health (DrPH) degrees. The
industrial hygiene program has been in existence for nearly 40 years and has over 250 doctoral
and masters graduates. The MS and MPH degree tracks in Industrial Hygiene (ill) have been
accredited by the Accreditation Board for Engineering and Technology (ABET) since 1994, and
the department's innovative "dual track" in Industrial Hygiene and Environmental Management
(EM/ill), which was begun in 1994, received separate ABET accreditation in 2000.

Achieving ABET accreditation was an early milestone in the departmental goal of
gaining national stature in the graduate education of industrial hygienists. Other steps included
the recruitment ofnationally and internationally recognized faculty, the addition of a tenure line
in ill, building the department's research base, and revising the curriculum to increase the rigor
of its ill and EM/ffi programs.

In accordance with the department's increased research emphasis, departmental policy
instituted in 1997 required completion of a research masters' thesis for the MS degree. While
recognizing that only a small proportion ofmasters level graduates will pursue doctoral work or
a research career, the department faculty believes that the graduate research experience greatly
enhances the education of the professional industrial hygienist by teaching the scientific method,
providing a platfonn for the development ofskills in experimental design, data analysis, and
technical communication, and fostering independent study aimed at acquiring greater depth of
understanding of a subject than would typically occur in didactic coursework. Moreover, the
research experience prepares graduates to use scientific knowledge more critically in their
professional lives through increased insight into the way such knowledge is obtained.

The research aspect of the ill and EM/ill program is balanced by the didactic curriculum,
which is infonned by the extensive practic.e experience of the core ill and EM faculty.
Graduates of this program are in high demand as practitioners and readily [md ill-related
professional employment in government, industry, consulting, and the military. Most graduates
who are Oklahoma residents initially take jobs in the south central or southwestern regions ofthe
United States. The available regional job market for program graduates includes very active
energy and manufacturing industries, as well as industrial hygiene consulting finns, healthcare
organizations, and state government. Additionally, program graduates compete successfully for
jobs on the national level. Longstanding ties with Los Alamos National Laboratory, the Anny,
Navy, and Air Force, and the Public Health Service (especially the Indian Health Service)
provide avenues for recruitment ofprogram graduates into government service.

The visibility of the ill and EM/ill program to potential employers in all sectors has been
enhanced in recent years by the remarkable record of its students' successful national
competition for prestigious scholarships. Since 1998, students in this program, including one
NIOSH trainee, have won seven American Industrial Hygiene Foundation scholarships and three
3M Industrial Hygiene scholarships. This record reflects (1) the excellence of students recruited
into the program; (2) the ability of the program to attract relatively high numbers ofeligible full­
time students during a period ofdeclining enrollments nationwide; and (3) the personal
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knowledge, confidence, and pride that the faculty have in the students they nominate for these
awards.

The combination of a nationally recognized program, below-average out-of-state tuition
levels and low cost of living attracts applicants from across the United States and abroad. The
applicant pool for the department is ethnically very diverse, resulting in the enrollment over the
past five years ofwell-qualified Native American students from the local tribes in Oklahoma, as
well as African-American students, Hispanic-American students, and international students from
Africa, Eastern Europe, South America, the Indian subcontinent, and the Asian-Pacific region.
The industrial hygiene program has also attracted individuals with established careers in
professions such as nursing, medical technology, and environmental management who wanted to
make the transition into industrial hygiene practice or research.

The .award of the NIOSH training program grant (TPG) in 1999 was a crucial part of the
program's recent advancement and success. The following report will review the outcomes of
the TPG in terms of its impact both on the students directly supported and on the industrial
program more generally.

Project Objectives

The specific aims of the training program grant, as stated in the original grant proposal,
were.:

1) To enhance graduate education in industrial hygiene on a two track basis: one
track offering an educational opportunity in the traditional format with a
strong technical orientation in anyone of the traditional industrial hygiene
sub-specialties, and the other track offering an educational opportunity in
industrial hygiene with an emphasis on integrated occupational and
environmental health management aspects of industrial hygiene.

2) To attract qualified Native American students to the industrial hygiene
profession.

3) To strengthen current educational activities through the recruitment of
students with diverse technical backgrounds.

4) To attract highly qualified students to further graduate study in industrial
hygiene.

5) To remove a recruiting handicap superimposed by NIOSH support ofalmost
all other graduate industrial hygiene programs (including some non-accredited
programs).

Support was limited to Master ofScience students in Industrial Hygiene (ill) or in
Industrial Hygiene and Environmental Management (EM/IH). Trainees received up to two years
(6 semesters) of support, during which time they were required to be enrolled as full time
students. The ill track consists of 39 semester hours of didactic coursework and a minimum of4
hours of thesis research. The EM/ill track consists of49 hours ofdidactic course work and a
minimum of4 hours of thesis research. On average, the funding level was sufficient to support
two new trainees and two continuing trainees each year with tuition, fees, and a modest stipend.

Criteria for Admission and Traineeship Appointments
The admissions process for the program has followed the admissions requirements of the

OUHSC Graduate College. Minimum requirements for admission to the Graduate College
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include an undergraduate degree from an accredited institution and a GPA of 3.0 or higher for
the last 60 hours taken. In special cases an applicant could be allowed to enroll as a non-degree
"special student" with a GPA as low as 2.75. The performance of each "special student" was
evaluated by the department after the first 12 hours ofgraded coursework, at which time the
student could be admitted to the degree program in full standing ifhe/she had maintained a GPA
of at least 3.0 with no grade lower than "B".

The departmental requirements for admission, which were more rigorous than the
minimum requirements, were based on the admissions criteria for ABET-accredited programs in
effect at the 1999-2000 accreditation cycle. Successful applicants had a background in the
physical, life or health sciences or engineering, as well as clearly stated career goals compatible
with department objectives. Applicants needed at least 60 semester hours ofbasic sciences,
mathematics, and technology, including at least 15 hours in the upper division or graduate level,
and 21 hours ofcoursework in the humanities, social sciences, and communications. Applicants
were required to have taken at least 12 hours of chemistry, including organic chemistry, and
mathematics through college algebra. Preference was given to applicants with coursework in
calculus and physics. Starting in Fall 2001, the Graduate Record Examination (GRE) was also
required; GRE scores were weighed in the light of the applicant's transcript, the rigor of the
undergraduate program, and the department's expectation ofgood verbal, quantitative, and
analytical abilities as a prerequisite for success in the graduate program.

Applications were reviewed by all faculty members, who recommended to "admit",
"deny", or "hold for further information". If the faculty was not unanimous on disposition ofan
application, the case was discussed at the next department faculty meeting. Ultimate authority to
admit or deny applicants resided with the department chair. An otherwise well qualified
applicant who lacked one required undergraduate course could be admitted on the condition that
the deficiency was made up during the first 20 hours of graduate enrollment.

In response to the unsatisfactory performance ofone NIOSH trainee and concerns about
the commitment ofother potential trainees to a career in industrial hygiene or closely allied field,
effective in 2002 the department adopted the following procedure for awarding fellowships,
traineeships, and scholarships:

1) At least two weeks before the beginning ofthe semester, the Faculty Selection
Committee will draw up a list ofall potentially eligible students. This list will
include, but not be limited to, all students admitted for that semester in full
standing.

2) Objective information (enrollment status, degree track, transcripts, citizenship,
etc.) for each student will be reviewed to determine eligibility.

3) Each eligible student will be invited to take part in an interview. Students
who decline the interview will not be considered for fellowship, traineeship,
or scholarship support from the Department for that semester.

4) Each student applicant must be interviewed by at least one member of the
Faculty Selection Committee. The interviewer will be responsible for
providing a briefwritten evaluation to the full committee. This evaluation
will focus on the interviewer's judgment of the student's potential to fulfill the
requirements ofthe fellowship and/or scholarship. The interviews will be
conducted before the beginning of the semester.

5) The committee will meet to select awardees before the first day of classes.
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This procedure was designed to ensure that all prospective trainees received a fair evaluation and
that trainees' career plans were consistent with the purpose of the training program.

Trainee Outcomes
Sixteen trainees have been supported on the training grant to date. A summary oithe

trainee appointments is given in Table 1. The distribution oftrainees by race and gender was:
one African-American female, one Hispanic/multiracial female, two Native American males,
four white females, and eight white males. Twelve ofthe trainees were recent graduates from
bachelors programs in biological sciences, environmental health sciences, industrial safety, and
fire protection engineering, with limited professional work experience. The other four trainees
had considerable work experience as, respectively, an environmental consultant, an
environmental engineer, a sanitarian, and a cardiac intensive care nurse.

One trainee was terminated after one semester due to unsatisfactory performance.
Otherwise, trainee performance has met expectations; trainee grade point averages have ranged
from 3.5 to 4.0, and all trainees have passed the department's Quantitative Skills Examination on
their first attempt.

As of June 30, 2004, five trainees have graduated from the M.S. program. The first
graduate was subsequently admitted to our Ph.D. program in Fall 2001 and was also employed as
a data manager for a major occupational epidemiology study being conducted in this department.
The second graduate, who after completion ofhis didactic coursework had left Oklahoma in
early 2001 for a health and safety management position with a leading healthcare organization,
defended his thesis in Spring 2002. The third graduate defended her thesis in Summer 2002 and
was promptly hired as an occupational/environmental health and safety professional by a major
federal government contractor. The fourth and fifth graduates completed their degrees in Fall
2003; one entered a school of osteopathic medicine and the other found employment as an
occupational health nurse at a hospital.

Two former trainees recruited in Spring 2000 completed their didactic coursework in Fall
2001, but have not finished the masters thesis. Both ofthese students are Native Americans
employed full time as occupational/environmental health .and safety professionals in their tribal
communities. Although both students have expressed interest in completing their theses, their
lack ofsubstantive progress, despite the support and encouragement they have received from the
faculty, raises concerns that their degree program could eventually be terminated by the Graduate
College.

Two trainees appointed in Fall 2002 are currently conducting their masters thesis research
pursuant to approved research prospectuses. Four additional trainees, who received
appointments during the final year ofthe grant for one semester only to pay tuition and fees, are
also working on their masters theses. Their thesis topics include: professional judgment in mold
sampling; exposure to mouse urinary antigen in laboratory animal care facilities; leaching of lead
into foods cooked in Mexican-made bean pots; analysis of excursions in continuous monitoring
ofparticle size distributions; and determining how well the personal samples in a large
occupational exposure database conform to a hypothetical random sampling strategy.

Finally, two trainees appointed in the 2003-2004 academic year have begun their second
year of full-time study.
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Table 1. Trainees Appointed during Project Period

Trainees appointed to the training program during the project period July 1, 1999 to June 20,
2004 (project Years 01-05). All trainees pursued the Master of Science degree in Industrial
Hygiene (IH) or Industrial Hygiene and Environmental Management (EM/IH).

Trainee Race & Occupational or Appointed Graduated Major
Gender acadernicbackground

White male Hydrogeologist FA 1999 SP 2002 EM/IH
~ite female Botany SP 2000 SU2001 EM/IH
Black female Environmental science SP 2000 SU2002 EM/IH
Native American Environmental SP 2000 EM/IH
male engmeenng
Native American Sanitarian SP 2000 EM/IH
male
White female Zoology FA 2001 FA 2003 IH
~itemale Safety education FA 2001* continuing EM/IH
White female Nursing SP 2002 FA 2003 EMIIH
White male Biology/laboratory FA 2002 continuing EM/IH

animal care
~itemale Environmental science FA 2002 continuing EMIIH
~ite female Environmental design FA 2003 continuing EM/IH
~itemale Environmental health FA 2003** continuing EM/IH
White male Biology SP 2004 continuing EM/IH
White male Environmental science SU2004** continuing EM/IH
White male Environmental science SU2004** continuing EM/IH
Hispanic/multiracial Biology SU2004** continuing EM/IH
female

*Traineeship terminated after one semester due to unsatisfactory performance. This individual
has remained in the program as a part-time student.
**Tuition and fees paid during one semester only in final year of grant.
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Trainee publications are included in the section "Publications during Project Period
(1999-2004). To date, trainees have authored one peer-reviewed journal article, authored or co­
authored three published abstracts for national conference presentations, and authored five
masters theses.

Program Changes Achieved through TPG Funding
The mOSH Industrial Hygiene Training Program Grant (TPG) awarded in 1999 helped

to underpin the department's efforts at upgrading its masters program and securing research as an
important feature ofthis program. MOSH support was requested for MS students only, a
decision that served to foster a growing research culture even among the majority of students not
receiving NIOSH support. As shown in Figure 1, the proportion ofnl students completing a
masters thesis has increased dramatically since the mid 1990's. Before Fall 1997, students
enrolling in the MS degree track were not required to write a thesis. The main difference
between the MPH and the MS was that the MPH required 6 more semester hours ofpublic health
core courses outside the department. After the thesis was made a requirement for the MS,
students who did not wish to do a thesis opted for the MPH degree; this was reflected in the drop
in the proportion ofstudents graduating with an MS in the two academic years 1998-2000. In
the four academic years 2000-2004, however,corresponding to years 2..,5 of the training grant,
96% of ill and EM/ill graduates (25/26), including five NIOSH trainees, completed an MS
degree with thesis. The only ill graduate who did not do a masters thesis was an international
student who, as a health practitioner, considered the MPH degree to be the more desirable
credential.

100%

90%

·80%

70%

60%

50%

40%

30%

20%

10%

0%

~Thesis as % of all
IH and EM/IH
Masters

ElMS as % of alliH

III and EMIIH Masters

~

Figure 1. Proportion of
masters graduates in Industrial
Hygiene or Industrial Hygiene/
Environmental Management
dual track completing a masters
thesis and receiving the MS
degree.

The department's ability to attract and support highly qualified students with NIOSH
traineeships and sponsored research assistantships has enabled it to make a limited but important
enhancement to increase the rigor of the curriculum. Effective in Fall 2001, entering students in
the Industrial Hygiene program and the Environmental Management program have been required
to take a newly developed introductory course OEH 5033 titled "Environmental Issues". In
contrast to the former introductory course OEH 5013 "Environmental Health", which is a purely
descriptive overview suitable for all Public Health students, the new course has an emphasis on
fundamental physical science applied to qualitative and quantitative examination of
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environmental problems impacting human health. The syllabus for OEH 5033 is provided in
Appendix A. The content of"Environmental Issues" is coordinated with the content ofOEH
5723, "Occupational and Environmental Hazards". The two courses are taken together during
the first Fall semester of the program to promote students' early mastery of fundamental
physical-chemical concepts and quantitative skills.

Program Enhancement through Training Related Expenses.
During Years 1-4 of the TPG, training related expenses funded under the TPG were

limited to the cost of travel to the annual coordination meeting ofprogram directors. These
meetings have been a valuable forum for the discussion ofcommon challenges.

Toward the end ofYear 5, unused stipend funds were rebudgeted to purchase supplies
(ELISA kits) for one NIOSH trainee who was pursuing an independent research project for his
masters thesis. The ability to spend modest amounts ofTPG funds "above the line" for trainee
research supplies greatly enhances the scope and type ofindependent research projects that are
feasible for masters students.

Program Enrollment and Completion
During the period covered by this final project report, enrollments in graduate IH

program across the United States declined. Our department has also experienced a decline in
enrollments from a total ofabout 95 students (masters and doctoral students in all degree tracks)
in 1995-96 to about 40 students in 2003-2004. Most ofthis decline was intentional, as the
department adopted more rigorous admissions standards. At current staffing levels (7 full time
faculty, plus several part-time faculty members), a total enrollment of about 50-55 students is
considered optimal in that it allows for the large amount ofone-on-one interaction necessary to
guide a masters student through the thesis process, while keeping class sizes large enough
(typically 6-15 students) to use faculty time efficiently in didactic courses.

Notwithstanding the overall decrease in enrollments, as shown in Table 2 enrollment in
our IH program has actually remained stable throughout the period of the TPG, and has declined
only modestly since 1995. This stability reflects the strength of the dual EM/IH track, which has
consistently attracted students who might otherwise have majored in Environmental
Management. Also, in 2001 the department eliminated the Environmental Epidemiology (EE)
and Environmental Toxicology (ET) program, which had been losing enrollment and did not
reflect the core teaching strengths ofthe department. Applicants who might otherwise have
pursued a degree in EE and ET typically opted instead for the EMlIH track.

It should further be noted from Table 2 that the proportion of students enrolled full-time
in the IH program has increased from about 30% in 1995 to about 45% during the TPG project
period. The availability ofthe NIOSH traineeships as well as graduate research assistantships
from funded research projects has fostered a culture of full-time commitment to graduate study,
though the program continued to accommodate the needs ofworking professionals seeking
graduate credentials.

As indicated in Table 3, the number ofIH students graduating from the program, though
relatively stable at 6-7 graduates per year during the TPG project period 1999-2004, has
decreased by about half compared to numbers from the mid-1990's. As already noted, the
decrease in the annual number of IH graduates was an intended result ofmore rigorous
departmental standards. However, the inconsistency between stable enrollment numbers and
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reduced graduation numbers in the ill program reflects the difficulty many students experience
in completing their masters thesis in a timely fashion. Students often need to remain enrolled in
thesis research hours for 2-3 semesters after completion of their didactic coursework.

The department faculty discussed the problem of timely completion ofthe M.S. degree at
a faculty retreatin October 2003. The following measures were agreed to:

• Explicitly identify .and publish our departmental expectations (as opposed to
university requirements.)

• Define a schedule of expected progress with explicit decision criteria for
determining progress status.

• Require progress review of each student's overall progress by the entire
faculty each semester.

• Require progress review for each thesis/diss.ertation student by the
thesis/dissertation committee each semester.

Table 3. Industrial Hygiene Masters Graduates (1995-2004)

1995
1996
1997
1998
1999
2000
2001
2002
2003

MPHIH
4
1
1
3
2
o
o
o
1

MSIH
11
10
6
3
2
1
3
2
1

MPHEM/IH
o
o
o
o
o
o
o
o
o

MSEMIIH
1
2
5
1
5
5
5
2
4

Total
16
13
12
7
9
6
8
4
6

Departmental and Institutional Changes during the Project Period
Since 1997, the Department of Occupational and Environmental Health has had four full­

time tenure lines in Industrial Hygiene, three of which are currently filled by tenured faculty
members (Drs. Margaret Phillips, David Johnson, and Tom Hall), and three full-time tenure lines
in Environmental Management, two ofwhich are currently filled by tenured faculty members
(Drs. Daniel Boatright and Robert Lynch). The TPG was originally secur.ed under the leadership
ofDr. Nurtan Esmen, chair of Occupational and Environmental Health from 1997 to 2002 and
Program Director of the IH program until 2003. In 2003, Dr. Phillips, then vice chair ofOEH,
assumed the role ofProgram Director. Dr. Esmen left the University of Oklahoma in August
2003. Dr. Johnson, who became chair ofOEH in 2002, remained assistant program director
throughout the period of the TPG.

Other faculty changes affecting the program during the TPG period included the
retirement in 2000 ofDr. Ronald Coleman, who taught the Industrial Toxicology and
Environmental Toxicology courses. These courses were reassigned to tenure-line faculty
members and their content was revised as part of the curricular changes implemented in 2001.
Dr. Candida West, a former EPA environmental scientist with research interests in groundwater,
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was hired in 2000 after a national search at the assistant professor level, and was assigned to
teach two courses required in the ill or EM/ill program. Frank Bryant, MS, CSP, CIH, was also
hired in 2000 as a non-tenure line part-time faculty member to teach two required courses in the
IH program. Dr. West left the University of Oklahoma in 2002 to return to the EPA. After
another national search in 2003 at the assistant professor level, two faculty members, Dr. Rod
Clinkenbeard and Dr. Brenda Elledge, who had previously held non-tenure track appointments
with teaching responsibilities in the IH program, were hired into tenure track positions. The
expected open-rank national search for an environmental scientist to fill the position vacated by
Dr. Esmen did not take place due to the very unpromising state budget situation that prevailed
through 2003.

It should be noted that for the past four years, the core IH faculty has included four
Certified Industrial Hygienists (CIHs) (Drs. Hall, Johnson, and Phillips and Prof. Bryant) with
over 70 years combined experience as practitioners. Additionally, the Industrial Hygiene and
Environmental Management faculty have historically been well integrated together in both
teaching and research.

The College ofPublic Health (COPH) implemented important changes to the MPH
degree beginning in the 2003-2004 academic year. The MPH degree, which had formerly been
administered as a graduate degree by the Graduate College, was designated as a professional
degree under the control of COPH. All MPH students are now admitted to COPH under uniform
admissions criteria administered by a college-level admissions and advisement committee. MPH
students are admitted into 'departments only after completion of six core public health courses.
Because these changes in the administration of the MPH represented a partial loss ofcontrol of
the MPH curriculum and admissions by the Department of Occupational and Environmental
Health, thus potentially compromising departmental standards for this ABET-accredited degree,
and because very few students were opting for the MPH degree, the department elected to
terminate the MPH degree track in IH and EM/ill effective in 2003. This change did not affect
the TPG, as only MS students were eligible for NIOSH traineeships. It is possible, however, that
potential MS applicants with an interest in IH were diverted into the MPH program through the
college-wide admissions process, reducing the number of applications to the IH program in Year
5 of the TPG.

Conclusions
All five specific aims ofthe TPG were met to varying degrees:
1) "To enhance graduate education in industrial hygiene on a two track basis...":

This aim was fully realized, in that enrollments in the ill .and EM/IH tracks of
the program remained robust even during a period ofdeclining enrollments in
graduate IH programs nationwide. Furthermore, during the project period, the
innovative EM/IH track achieved the distinction ofbeing the first such
program to receive its own ABET accreditation separate from the classic IH
track.

2) "To attract qualified Native American students to the industrial hygiene
profession": Two Native American students were recruited into the program.
These students performed well in didactic coursework but have not completed
the masters thesis requirement. They have, however, been able to apply their
industrial hygiene training in theirjobs as environmental health and safety
specialists within their tribal communities.
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3) "To strengthen current educational activities through the recruitment of
students with diverse technical backgrounds": The program has been
successful in recruiting students with established careers in various
environmental and healthcare specialties, as well as recent graduates in the
environmental and biological sciences.

4) "To attract highly qualified students to further graduate study in industrial
hygiene": To date, one former trainee has been admitted to the department's
doctoral program. The masters research experience which has been fostered
with the help of the TPG has also stimulated other masters graduates, who
were not NIOSH trainees, to consider doctoral study.

5) "To remove a recruiting handicap": As noted under item (1) above,
enrollments have remained robust throughout the project period, indicating
that the program is competing successfully for students regionally, nationally,
and internationally. Though international students are not eligible for NIOSH
traineeships, NIOSH support of a fixed number of eligible students allows the
department to be flexible in allocating funded graduate research assistantships
so as to attract and retain other highly qualified students without regard to
citizenship status.

Key concerns for the future are maintaining enrollments at the optimal level of7-8
students per full-time faculty member and improving the timely completion ofthe masters thesis.
NIOSH traineeships and other support mechanisms can and should be used more proactively;
outstanding applicants would be more likely to enroll if they were offered financial support at the
time they are notified oftheir acceptance into the program. To improve throughput of the MS
program, the department must implement enhanced advisement procedures, supplemented by
specific didactic instruction, to ensure that students clearly understand the research process and
maintain a satisfactory rate ofprogress toward completion ofthe masters thesis.
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Publications during the ProjectPeriod (1999-2004)

Student authors are indicated by bold type
NIOSH trainee authors are indicated by bold unde.rlined type

Journal Articles

Johnston, Karen L., Margaret L. Phillips, Nurtan A. Esmen and Thomas A. Hall, "Evaluation
of an Artificial Intelligence Program for Estimating Occupational Exposures", accepted for
publication in Annals of Occupational Hygiene.

Lynch, Robert A., Margaret L. Phillips, Brenda L. Elledge, and Daniel T. Boatright, "A
preliminary evaluation of the effect of glove use by food handlers in fast food restaurants",
accepted for publication in Journal ofFood Protection.

Mead, Kenneth .and David L. Johnson. An Evaluation ofPortable HEPA Filtration for
Expedient Patient Isolation in Epidemic and Emergency Response. Accepted for publication in
Annals ofEmergency Medicine.

Kerby, D.S., M.W. Brand, D.L. Johnson, and F.S. Ghouri. Self-Assessment in the Measurement
ofPublic Health Workforce Preparedness for Bioterrorism or Other Public Health Disasters.
Accepted for publication in Public Health Reports.

Phillips, M. L., N. A. Esmen, T. A. Hall, and R Lynch, "Determinants ofExposure to Volatile
Organic Compounds in Four Oklahoma Cities", accepted for publication in Journal ofExposure
Analysis and Environmental Epidemiology.

Esmen, N.A., "Classification ofWorker Exposures," accepted for publication in Annals of
Occupational Hygiene.

Sorahan, T., and Esmen, N. A.: "Lung Cancer Mortality in UK nickel-cadmium battery workers,
1947-2000" Occup. Env. Medicine 61:1008-116 (2004)

Pannell, M., M. Brandt, and D. Boatright, "A Field Evaluation of the Predictive Value of a Hand
Drum Pressure Detection Device", Journal of Occupational and Environmental Hygiene
1(5):319-323,2004.

Elledge, B. L., R A. Lynch, D. T. Boatright, and M. L. Phillips, "An Evaluation of the Retail
Inspection Process In Oklahoma", Food Protection Trends 24(3):166-174 (2004).

Johnson, D.L. and N.A. Esmen (2004). Method Induced Misc1assification for a Respirable Dust
Sampled Using ISO/ACGIHICEN Criteria. Annals of Occupational Hygiene 48(1):13-20.

Lynch, RA., B.L. Elledge, C.C. Griffith, and D.T. Boatright, "A Comparison ofFood Safety
Knowledge ofRestaurant Managers by Sources of Training and Experience", accepted for
publication in the Journal ofEnvironmental Health.

Carlton, GaryN., Kalpesh B. Patel, David L. Johnson, and Thomas A. Hall, "The Effectiveness
ofHand-Held Ventilated Sanders in Reducing Inhalable Dust Concentrations," Applied
Occupational and Environmental Hygiene 18(1):51-56,2003.

Malcoe, L.H., R Lynch, M. Kegler, and V. Skaggs., "Lead Sources, Behaviors, and
Socioeconomic Factors in Relation to Blood Lead in Rural Native American and White
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Children: A Community-Based Assessment", Environmental Health Perspectives 110
(Suppl.):221-231,2002.

Meo, M., L. Caneday, W. Focht, R Lynch, F. Moreda, B. Pettus, E. Sankowski, Z. Trachtenberg,
B. Vieux, and K. Willett, "Negotiating Science and Values with Stakeholders in the Illinois
River Basin," Journal ofthe American Water Resources Association 38(2):541-554,2002.

Clinkenbeard, RE., E.c. England, D.L. Johnson, N.A. Esmen, and T.A. Hall, "Comparison of
the 10M Inhalable Aerosol Sampler and a Modified 37-mm Cassette During Aircraft Corrosion
Control Maintenance", Applied Occupational and Environmental Hygiene 17(9):622-627,2002.

Fechter, L.D., D.L. Johnson, and RA. Lynch, "The Relationship ofParticle Size to Olfactory
Nerve Uptake ofa Non-Soluble Form ofManganese into Brain," NeuroToxicology 23:177-184,
2002.

Esmen, N.A., D.L. Johnson, and G.M. Agron, "The Variability ofDelivered Dose of Aerosols
with the Same Respirable Concentration but Different Size Distributions," Annals of
Occupational Hygiene 46:401-407,2002.

Stone, R.C. and D.L. Johnson, "A Note on the Effect ofNebulization Time and Pressure on the
Culturability ofBacillus subtilis and Pseudomonas fluorescens," Aerosol Science and
Technology 36:536-539,2002.

Clinkenbeard, R.E., D.L. Johnson, R Parthasarathy, C. Altan, KH. Tan, RH. Crawford, and
S.M. Park, "Replication ofHuman Tracheobronchial Hollow Airway Models Using a Selective
Laser Sintering Rapid Prototyping Technique," American Industrial Hygiene Association Journal
63(2): 178-183, 2002.

Johnson, D.L. and M.L. Phillips, "UV Disinfection of Soluble Oil Metalworking Fluids,"
American Industrial Hygiene Association Journal 63(2):178-183,2002.

Fechter, L.D., G.-D. Chen, and D.L. Johnson, "Potentiation ofNoise Induced Hearing Loss by
Low Concentrations ofHydrogen Cyanide in Rats," Toxicological Sciences 66: 131-138, 2002.

Collins, J.1., R. Ness, R Tyl, N. Krivanek, N.A. Esmen, and T.A. Hall, "A Review ofAdverse
Pregnancy Outcomes and Formaldehyde Exposure in Human and Animal Studies," Regulatory
Toxicology and Pharmacology 34:17-34,2001.

Esmen, N.A. and D.L. Johnson, "Simulation Analysis of Inhalable Dust Sampling Errors Using a
Multi-Component Error Model," Aerosol Science and Technology 35:824-828,2001.

Phillips, M.L., T.A. Hall, N.A. Esmen, R Lynch, and D.L. Johnson, "Use of Global Positioning
System Technology to Track Subjects' Location During Environmental Exposure Sampling,"
Journal ofExposure Analysis and Environmental Epidemiology 11 :207-215,2001.

Phillips, M.L., C.C. Meagher, and D.L. Johnson, "What is 'Powder-Free?' Characterization of
Powder Aerosol Produced During Simulated Use ofPowdered and Powder-Free Latex Gloves,"
Occupational and Environmental Medicine 58:479-481, 2001.

Collins, IJ., N.A. Esmen, and T.A. Hall, "A Review and Meta-analysis ofFormaldehyde
Exposure and Pancreatic Cancer," American Journal of Industrial Medicine 39:336-345,2001.
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Phillips, M.L., N.A. Esmen, and J. Costantino, "The Reliability ofMultiple Regression and an
Alternative Method for Extracting Task-Specific Exposure Estimates from Time-Weighted
Average Data," Applied Occupational and Environmental Hygiene 16:56-65,2001.

Lynch, R, D.T. Boatright, and S.K. Moss, "The Potential hnpacts of Contaminated Imported
Candy of Children's Blood Lead Levels," Public Health Reports 115:537,2000.

Crozier-Kegler, Michelle, Lorraine Halinka Malcoe, Robert A. Lynch, and Sally Whitecrow­
Ollis, "A Community-Based Intervention to Reduce Lead Exposure Among Native American
Children," Environmental Epidemiology and Toxicology 2:121-132,2000.

Lynch, RA., M.L. Phillips, and E. P. Jones, "Adverse Impacts on Ponds from Organic Debris
Deposited by Tornados," Journal ofEnvironmental Health 63(5):9-15, 2000.

Lynch, RA., L.H. Malcoe, V.J. Skaggs, and M.C. Kegler, "The Relationship Between
Residential Lead Exposures and Elevated Blood Lead Levels in a Rural Mining Community,"
Journal ofEnvironmental Health 63(3):9-15,2000.

Esmen,N.A. and T.A. Hall, "Theoretical Investigation ofthe Interrelationship Between
Stationary and Personal Sampling in Exposure Estimation," Applied Occupational and
Environmental Hygiene 15:114-119,2000.

Esmen,N.A., "Multicomponent Error Model for Mass Measurement Based Size Fractionating
Aerosol Samplers," Applied Occupational and Environmental Hygiene 15:72-79,2000.

Johnson, D.L., N.A. Esmen, K.D. Carlson, T.A. Pearce, and B.N. Thomas, "Aerodynamic
Behavior of Lipid Microtubule Aerosols," Journal of Aerosol Science 31(2):181-188, 2000.

Boatright, D., M. Brandt, and M. Phillips, "The Schools ofPublic Health and Practice - An
Environmental Partnership," Public Health Reports 114:384-387, 1999.

Phillips,M.L., T.A. Hall, K. Sekar, and J.L. Tomey, "Assessment ofMedical Personnel
Exposure to Nitrogen Oxides During Inhaled Nitric Oxide Treatment ofNeonatal and Pediatric
Patients," Pediatrics 104:1095-1010, 1999.

Johnson, D.L., K.D. Carlson, T.A. Pearce, N.A. Esmen, and B.N. Thomas, "Effects of
Nebulization Time and Pressure on Lipid Microtubule Suspension and Aerosol", Aerosol
Science and Technology 30(2):211-222, 1999.

Kegler, M., L. Malcoe, S. Kegler, R Lynch and R Tolliver, "Caregiver Beliefs and Behaviors in
the Prevention ofChildhood Lead Poisoning," Family and Community Health, 22(1):50-65,
1999.

Atalay, A., T.Pyle and R Lynch, "Strategy for Restoration ofBrine Contaminated Land,"
Journal ofSoil Contamination, 8(3):307-328, 1999.

Meo, M., B. Vieux, J. Sipes, R Lynch, W. Focht, K. Willett and L. Caneday, "Ecological Risks,
Stakeholder Values and River Basins: Testing Management Options for the Dlinois River,"
Proceedings of the 1999 Water and Watersheds Program Review, USEPAlNSF, Silver Springs,
MD,1999.

Johnson, D.L., T.A. Pearce, and N.A. Esmen, "The Effect ofPhosphate Buffer on Aerosol Size
Distribution ofNebulized Gram-Positive and Gram-Negative Bacteria," Aerosol Science and
Technology, 30:202-210, 1999.
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Phillips, M.L. and N.A. Esmen, "Computational Methods for Ranking Task-Specific Exposures
Using Multi-Task Time-Weighted Average Samples," Ann. Occup. Hyg. 43:201-213, 1999.

Esmen, N.A., T.A. Hall, R.A. Stone, G.M. Marsh, MJ. Gula, and C.K. Gause, "An Investigation
of Secondary Exposure Misc1assification Effects ofLifelong Occupational History In Exposure
Estimation," Amer. Ind. Hyg. Assoc. J., 60:175-181, 1999.

Day, G.A., N.A. Esmen, and T.A. Hall, "Sample Size-Based Indication ofNonnality In Log­
Normally Distributed Populations," Applied Occupational and Environmental Health 14:376­
383,1999.

Book Chapters

Johnson, David and James H. Vincent. Sampling and Sizing Airborne Particles. In: The
Occupational Environment: Its Evaluation and Control, Second Edition (Edited by S.R.
DiNardi). American Industrial Hygiene Association Press, Fairfax, VA. In press.

West, C.C. and J.T. Wilson, "Environmental Impacts and Monitoring: A Historical Perspective
on the Use ofNatural Attenuation for Subsurface Remediation," in Fate and Transport of
Chemicals in the Environment: Impacts, Monitoring, and Remediation (RL. Lipnick, RP.
Mason, M.L. Phillips, and C.U.Pittman, Eds). American Chemical Society, Symposium Series
No. 806, 2001.

Phillips, M.L., N.A. Esmen, D. Wang, and T.A. Hall, "Temporal and Spatial Variation in
Monitoring ofUrban Air Pollutants," in Fate and Transport ofChemicals in the Environment:
Impacts, Monitoring, and Remediation (R.L. Lipnick, RP. Mason, M.L. Phillips, and C.U.
Pittman, Eds.). American Chemical Society, Symposium Series No.. 806, 2001.

Lipnick, RL., RP. Mason, M.L. Phillips, and C.U. Pittman, Jr., "Chemicals in the Environment:
An Overview," in Fate and Transport ofChemicals in the Environment: Impacts, Monitoring,
and Remediation (R.L. Lipnick, RP. Mason, M.L. Phillips, and C.U. Pittman, Eds.). American
Chemical Society, Symposium Series No. 806, 2001.

Johnson, D.L. Indoor Air Quality. Engineering Reference Manual, Second Edition (Edited by
Bolton, F.N. and D.L. Johnson). American Industrial Hygiene Association Press, Fairfax, VA,
pp. 183-193, 1999.

Published Abstracts

Johnston, K.L., M.L. Phillips, T.A. Hall, and N. Esmen (2004). "Evaluation ofan Artificial
Intelligence Program for Estimating Occupational Exposures", American Industrial Hygiene
Conference and Exhibition (Atlanta, GA, 2004)

Esmen, N.A., "Benzene Exposure Assessments: Past Practices and Future Prospects",
Proceedings ofWorkshop on Leukemia risks in Relation to Benzene Exposure, Institute of
Petroleum, London.

McCutcheon, H., D.L. Johnson, N.A. Esmen, and RE. Clinkenbeard. "Methodological Issues in
Ultra Low Concentration Aerosol Sampling". American Industrial Hygiene Conference and
Exhibition, Dallas, Texas, May 2003.
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Phillips, M.L., N.A. Esmen, R. Lynch, D.L. Johnson, and T.A. Hall. "Determinants ofExposure
to Volatile Organic Compounds in Ambient Air: The Oklahoma Urban Air Toxics Study."
American Industrial Hygiene Conference and Exhibition, Dallas, Texas, May 2003.

Esmen, N. A. and J.H. Vincent. The evolution of the modem concept of exposure: an historical
perspective. British Occupational Hygiene Society Conference, London U.K., April 9, 2003.

Jones, E.P., N.A. Esmen, R.E. Clinkenbeard, and T.A. Hall. "Effect ofperception on the
recollection of exposures: Empirical observations." British Occupational Hygiene Society
Conference, London U.K., April 9, 2003.

Marsh, G. M., A.O. Youk, J.M. Buchanich, L.L. Cassidy, L.J. Lucas, N.A. Esmen, and I.
Gathuru. "Formaldehyde exposure and respiratory tract cancer among chemical plant workers:
An updated cohort study and new nested case-control study." British Occupational Hygiene
Society Conference, London U.K., April 9, 2003.

Esmen, N. A., E.P. Jones, T.A. Hall,M.L. Phillips, and G.M. Marsh. "The changing character of
exposure in synthetic rubber production." British Occupational Hygiene Society Conference,
London u.K., April 9, 2003.

Clinkenbeard, R.E. and T.A. Hall. "A Comparison of 8 Preferred/Recommended EPA
Atmospheric Dispersion Models Used to Estimate Potential Health Risks from Process
Emissions." Presented at the 2002 American Industrial Hygiene Conference and Exhibition, San
Diego, California, June 3-6, 2002.

Dennis, M. and Michael A. Pannell. "A Field ES&H Evaluation of an Air Curtain Destructor."
Presented at the 2002 American Industrial Hygiene Conference and Exhibition, San Diego,
California, June 3-6, 2002.

Esmen, N.A., T.A. Hall, M.L. Phillips, E.P. Jones, and G.M. Marsh. "Chemical Process Based
Reconstruction of Exposures: Coupled Vinyl Chloride - Chloroprene Exposures During Process
Control Sampling." Presented at the 2002 American Industrial Hygiene Conference and
Exhibition, San Diego, California, June 3-6, 2002.

Hall, T.A., N.A. Esmen, M.L. Phillips, E.P. Jones, and G.M. Marsh. "Chemical Proc.ess Based
Reconstruction ofExposures: Chloroprene Exposure During Boil-over in Open Kettle Synthetic
Rubber Production." Presented at the 2002 American Industrial Hygiene Conference and
Exhibition, San Diego, California, June 3-6, 2002.

Hall, T.A. "Silica Emission Characteristics During Cutting Silica-Containing Wood
Construction Products Using a Variety ofPowered Handsaw and Blade Combinations."
Presented at the 2002 American Industrial Hygiene Conference and Exhibition, San Diego,
California, June 3-6, 2002.

Mead, K.R., D.L. Johnson, N.A. Esmen, and M.L. Phillips. "Reduced-Scale Water Modeling of
a Freestanding Local Exhaust Hood." Presented at the 2002 American Industrial Hygiene
Conference and Exhibition, San Diego, California, June 3-6, 2002.

Phillips, M.L. and T.J. Havel, "Determination ofUltraviolet Power Output of Submergible
Germicidal Lamp Using In-Situ Chemical Actinometry." Presented at the 2002 American
Industrial Hygiene Conference and Exhibition, San Diego, California, June 3-6, 2002.
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Johnson, D.L., L. Alston, and N.A. Esmen. "Dry Powder Aerosol Production Using Modified
Pitt-3 Type Acoustic Generators." Presented at the 2002 American Industrial Hygiene
Conference and Exhibition, San Diego, California, June 3-6, 2002.

Marcham, C., D.L. Johnson, N.A. Esmen, RE. Clinkenbeard, and RA. Lynch. "24-Hr Ambient
and Residential Aerosol Characterization Using Automated Piezoelectric Cascade Impactors."
Presented at the 2002 American Industrial Hygiene Conference and Exhibition, San Diego,
California, June 3-6, 2002.

Johnson, D.L. and N.A. Esmen. "Method Induced Misclassification for a Respirable Dust
Sampled Using ISO/ACGIHICEN Criteria." Presented at Occupational Hygiene 2002, Sheffield,
U.K., April 9-11, 2002.

Esmen, N.A., T.A. Hall, M.L. Phillips, and G.M. Marsh. "Chemical Process Based
Reconstruction ofExposures: Method Selection." Presented at Occupational Hygiene 2002,
Sheffield, U.K., April 9-11, 2002.

Esmen, N.A., J. Broda, T.A. Hall, M.L. Phillips, and G.M. Marsh. "Chemical Process Based
Reconstruction ofExposures: A Case Study." Presented at Occupational Hygiene 2002,
Sheffield, U.K., April 9-11, 2002.

Clinkenbeard, R, D. Johnson, R Parthasarathy, C. Altan, K. Tan, R. Crawford, and S. Park
(2001). "Replication ofHuman Tracheobronchial Hollow Airway Models Using a Selective
Laser Sintering Rapid Prototyping Technique." In: Proceedings of the 2001 American Industrial
Hygiene Conference and Exhibition, New Orleans, Louisiana, June 2-7, Abstract No. 177, pg.36.

Esmen, N.A. (2001). "Methodological Issues in the Comparison ofExposure Measurements by
Different Methods." In: Proceedings of the 2001 American Industrial Hygiene Conference and
Exhibition, New Orleans, Louisiana, June 2-7, Abstract No. 95, pg.20.

Johnson, D.L., N.A. Esmen, and G.M. Agron (2001). "The Variability ofDelivered Dose of
Aerosols with the Same Respirable Concentration but Different Size Distributions." In:
Proceedings of the 2001 American Industrial Hygiene Conference and Exhibition, New Orleans,
Louisiana, June 2-7, Abstract No. 46, pg.lO.

Hall, T:, M. Phillips, A. Gibson, N. Esmen, D. Johnson, R Lynch, and S. Moss (2001).
"Exposures to Ambient Volatile Organic Air Contaminants in a Lightly Industrialized City." In:
Proceedings of the 2001 American Industrial Hygiene Conference and Exhibition, New Orleans,
Louisiana, Abstract No. 251, pg. 51.

Phillips, M.L., N.A. Esmen, D.L. Johnson, T.A. Hall, RA. Lynch, and A. Gibson (2001).
"Permeability of Single-Family Dwellings: Implications for Indoor Air Quality.". In:
Proceedings ofthe 2001 American Industrial Hygiene Conference and Exhibition, New Orleans,
Louisiana, June 2-7, Abstract No. 190, pg.39.

Esmen, N.A. (2000): "Can there be an objective metric to gauge the performance of a preventive
strategy in occupational hygiene?" Occupational Hygiene 2000. Manchester Institute of Science
and Technology, Manchester, UK, April 2000.

Esmen, N.A. (2000). "The Use of Goal Programming in Occupational Health and Safety
Management." In: Proceedings of the 2000 American Industrial Hygiene Conference and
Exhibition, Orlando, Florida, May 20-25, Abstract No. 85, pg.18.
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Phillips, M.L., R Clinkenbeard, T.A. Hall, D.L. Johnson, R.A. Lynch, and N.A. Esmen
(2000). "Use of global positioning system technology to track subject's location during
environmental exposure sampling." In: Proceedings ofthe 2000 American Industrial Hygiene
Conference and Exhibition, Orlando, Florida, May 20-25, Abstract No.l48, pg.31.

Phillips, M.L., D. Wang, N.A. Esmen, and T.A. Hall (2000): "Diurnal behavior ofgaseous and
particulate pollutants in Oklahoma City and Tulsa." American Chemical Society, 220th National
Meeting Washington D.C., August 2000.

Esmen, N.A., T.A. Hall, D.L. Johnson, RA. Lynch, M.L. Phillips, D. Wang, and R
Clinkenbeard (2000). "PM10 and PM2.5 Correlation in Two Medium Size Metropolitan Areas."
In: Proceedings ofthe 2000 American Industrial Hygiene Conference and Exhibition, Orlando,
Florida, May 22-26, Abstract No. 14,pg. 4.

Tutt, R., M. Phillips, T. Hall, N. Esmen, and D. Johnson (2000). "Evaluating Emissions from
Outdoor Asbestos Abatement Activities in an Idled Petroleum Refinery." In: Proceedings ofthe
2000 American Industrial Hygiene Conference and Exhibition, Orlando, Florida, May 22-26,
Abstract No. 83, pg. 17.

Johnson, D.L., T.A. Pearce, M.L. Phillips, and B. Hollander (2000). "Biocidal Effectiveness of
High Intensity Ultraviolet Irradiation in Metal Working Fluids." In: Proceedings of the 2000
American Industrial Hygiene Conference and Exhibition, Orlando, Florida, May 22-26, Abstract
No. 199, pg. 41.

Sherwood, P., D.L. Johnson, T.A. Hall, and RA. Lynch (2000). "Evaluation ofWorker Lead
Exposures During Rotary Brush Cleaning ofFume Hood Ductwork in a Petroleum Research
Laboratory." In: Proceedings of the 2000 American Industrial Hygiene Conference and
Exhibition, Orlando, Florida, May 22-26, Abstract No. 116, pg. 24.

Meagher, C., M.L. Phillips, and D.L. Johnson (2000). "Characterization ofAerosol Generated
During Use ofPowdered and "Powder-Free" Disposable Latex Gloves." In: Proceedings of the
2000 American Industrial Hygiene Conference and Exhibition, Orlando, Florida, May 22-26,
Abstract No. 129, pg. 26.

Phillips, M.L., T.A. Hall, D.L. Johnson, N.A. Esmen, R. Clinkenbeard, and RA. Lynch (2000).
"Use of Global Positioning System Technology to Track Subjects' Location During
Environmental Exposure Sampling." In: Proceedings of the 2000 American Industrial Hygiene
Conference and Exhibition, Orlando, Florida, May 22-26, Abstract No. 148, pg. 31.

Esmen, N.A. (1999): "Classification ofworker exposures." Occupational Hygiene '99. The
Institute ofEducation, London, UK (April 1999).

Esmen, N.A. (1999): "Exposure estimation from left censored exposure distributions." American
Industrial Hygiene Association Conference Abstracts, Paper 226, p. 46, Toronto, Canada, June
1999.

Johnson, D.L. and N.A. Esmen (1999). "Simulation Analysis of Inhalable Dust Sampling Errors
Using a Multi-component Error Model." In: Proceedings of the 1999 American Industrial
Hygiene Conference and Exhibition, Toronto, Canada, June 5-11, Abstract No. 301, pg. 61.

Stone, RC., T.A. Pearce, and D.L. Johnson (1999). "The Effect ofNebulization Time and
Pressure on the Culturability ofBacillus subtilis and Pseudomonas jluorescens Bacteria." In:
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Proceedings ofthe 1999 American Industrial Hygiene Conference and Exhibition, Toronto,
Canada, June 5-11, Abstract No. 237, pg. 48.

Masters Theses and Doctoral Dissertations

Faculty advisor is given in parentheses.

BTEX and VOC Emissions from Glycol Dehydrators: Major Concern for the Oil and Natural
Gas Industry - Victoria Sanchez, M.S. Thesis (phillips, Esmen), May 2004.

Comparative Analysis ofAirborne Fine Particulate Matter Sampling Devices - Cheryl L.
Marcham, PhD Dissertation (Esmen, Johnson), May 2004.

Evaluation of a Knowledge Based Artificial Intelligence Program for Occupational Hygiene
Applications - Karen L. Johnston, M.S. Thesis (phillips, Esmen), December 2003.

A Comparison ofSound Exposure Profiling with the Basic Sound Survey as Applied in an
Academic Laboratory Environment - James A. Cross, M.S. Thesis (Phillips), December 2003.

A Comparison of Sound Exposure Profiling with the Basic Sound Survey as Applied in an
Academic Laboratory Environment - James A. Cross, M.S. Thesis (Phillips), December 2003.
Pest Management in Oklahoma's Childcare Facilities - Annie Cacy, M.S. Thesis (Lynch),
December 2003.

Volunteer Monitoring Group Water Quality Data in Oklahoma - Damian D. Smith, M.S. Thesis
(Lynch), December 2002.

Concentration and Particle Size Characteristics ofAerosols Produced in Surface Abrasion Using
Two Standard Grit Abrasives - Keith Kilpatrick, M.S. Thesis (Johnson), December 2002.

Cumulative Risk Index Analysis for Determining the Risk ofTotal Colifonn Rule Maximum
Contaminant Level Violations at Manufactured Housing Communities - Marcie Martin, M.S.
Thesis (Phillips), December 2002.

Assessment ofthe Variability of Indoor Viable Airborne Mold Sampling Using the Andersen N­
6 Single Stage hnpactor - Robert J. Agnew, M.S. Thesis (Phillips), December 2002.

Environmental Tobacco Smoke Exposures in Native American Gaming Facilities - Carol
Crouch, M.S. Thesis (Lynch), August 2002.

Characterization of a Modified Pitt3 Aerosol Generator - LaTina Alston, M.S. Thesis (Johnson),
August 2002.

Methodological Issues in Ultra-Low Concentration Aerosol Sampling - Heather McCutcheon,
M.S. Thesis (Johnson), August 2002.

In Vitro Transformation ofPhagocytized Beryllium Oxide Particles in the Murine J774A.1 Cell­
Gregory A. Day, PhD Dissertation (Esmen), June 2002.

An Evaluation ofZero Valent Iron Reactive Barrier Technology to Reduce High Concentrations
ofChlorinated Solvents in Contaminated Groundwater- Bryan K. Stolte, PhD Dissertation
(Boatrigh0,April2002.

Risk Perception Aspects ofFoodborne Illness Outbreaks - Brenda Elledge, DrPH Dissertation
(Boatright), April 2002.

Page 22



University ofOklahoma Health Sciences Center
Industrial Hygiene Training Program

Final Progress Report
July 1, 1999 - June 30, 2004

Methodology Development for Evaluating Air Curtain Destructors in a Western Forest
Environment- Michael E. Dennis, M.S. Thesis (Boatright), April 2002.

Evaluation of a Method to Estimate Contractor Safety Performance in U.S. Oil and Gas
Exploration and Production - Paul Hart, M.S. Thesis (Hall), April 2002.

Ultraviolet Disinfection ofParticle-Laden Metalworking Fluid Contaminated with Pseudomonas
fluorescens Bacteria - Timothy J. Havel, M.S. Thesis (Johnson), April 2002.

The Assessment of Lead Leachability from Candy Wrappers - Kirby Moss, M.S. Thesis
(Lynch), April 2002.

A Tool to Evaluate Generation and Management ofConditionally Exempt Small Quantity
Generator Waste in Oklahoma County - Keith Hodges, M.S. Thesis (Boatright), December
200l.

The Effectiveness ofVentilated Sanders in Controlling Inhalable Dusts During Scuff Sanding of
Military Aircraft - Kalpesh B. Patel, M.S. Thesis (Johnson), November200l.

The Feasibility ofUsing Mining Waste Versus Conventional Materials as Highway Construction
Material- Farida Saifodine, M.S. Thesis (Lynch), November 200l.

Dynamic Similtude Modeling of a Free-Standing Flanged Circular Hood - Kenneth R. Mead,
M.S. Thesis (Johnson), July 200t.

Development of a Food Safety Survey ofOklahoma County Food Establishments - Charles C.
Griffith, M.S. Thesis (Boatright), July 200l.

The Variability ofDelivered Dose ofAerosols with the Same Respirable Concentration but
Different Size Distributions - Gina M. Agron, M.S. Thesis (Johnson), May 200l.

Using Natural Ecological Theory in Modeling the Health ofHuman Communities - Heather G.
Basara, M.S. Thesis (Boatright), May 200l.

Characterization of Lead Exposure During Routine and Maintenance Operations ofWave­
Soldering Devices Before and After Interventions - Suellen D. Dennett, M.S. Thesis (Johnson),
April 2001.

Manufacture and Evaluation of a Morphologically Accurate Tracheobronchial Model Utilizing
Rapid Prototyping - Rodney L. Clinkenbeard, PhD Dissertation (Johnson), April 2001.

Evaluating Fugitive Emissions from Outdoor Asbestos Abatement Activities in an Idled
Petroleum Refinery - Robert D. Tutt, M.S. Thesis (Phillips), March 2001.

Examining Statewide Trends in Biotic Integrity using Fish Communities - David A. Altom,
M.S. Thesis (Lynch), December 2000.

Comparative Analysis of Temporal Behavior ofPM2.5 and Five Gaseous Pollutants in Two
Metropolitan Areas - Daping Wang, M.S. Thesis (Esmen), June 2000.

Evaluation ofthe End-of-Life Environmentally Sensitive Technological Products and the
Development ofPolicy Directives for Recycling - Sandra W. Bell, M.S. Thesis (Boatright),
May 2000.

Development of an Evaluation Tool to Characterize Conditionally Exempt Small Quantity
Generator Wastestreams in Oklahoma - Robert M. Craig, M.S. Thesis (Boatright), April 2000.
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Characterization ofPowder Aerosol Produced During Use of Latex Gloves - Cynthia Meagher,
M.S. Thesis (Phillips), March 2000.

Side-by-Side Comparison ofIOM and a Modified 37-mm Sampling Cassette - Rodney E.
Clinkenbeard, M.S. Thesis (Esmen), December 1999.

Comparison ofTwo Methods Used for Estimating Task Exposure Levels Using Multi-Task Data
- Joseph Costantino, M.S. Thesis (Phillips), November 1999.

A Qualitative Field Evaluation of the Predictive Value of a Hand Held Drum Pressure Detection
Device - Michael A. Pannell, Ph.D. Dissertation (Boatright), October 1999.

Design ofa Survey Instrument to Determine the Effectiveness of the Public Service Company of
Oklahoma's EMF Risk Communication Program - Rhonda R. Langford, M.S. Thesis
(Boatright), October 1999.

The Design of a Strategy for Determining Compliance Requirements for 24 Air Source
Categories, Tinker Air Force Base, Oklahoma - Geri L. Hart, M.S. Thesis (Lynch), September
1999.

Effect ofNebulization Time and Pressure on the Culturability ofGram Positive and Gram
Negative Bacteria - Roberta A. Stone, M.S. Thesis (Johnson), September 1999.

Environment, Safety, and Health Return on Investment Methodology - Darryl Sumrall, M.S.
Thesis (Boatright), September 1999
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Course Description:
This course is .an introduction to the major concepts and range ofconcerns in environmental
studies, with emphasis on fundamental physical science applied to qualitative and
quantitative examination of environmental problems impacting human health. The course
consists of.a series oflectures by the faculty of the Occupational and Environmental Health
Department, problem solving exercises, and readings from the textbook and course pack.

Course Objectives:
The main objectives of the course are:

• To provide OEH students with an understanding ofthe fundamental physical science that
underlies environmental studies.

• To introduce OEH students to the major categories of environmental concerns.

Specifically, upon completion of this course, you should be able to:
1. Apply basic physical principles and algebraic methods to environmental issues.

a) Use and convert commonly used units ofmeasure.
b) Perform typical calculations relating to environmental hazards

i) Concentration
ii) Partitioning between phases
iii) Reaction equilibria
iv) First order kinetics
v) Mass balance
vi) Fluid flow velocity

2. Describe the main sources, distribution, and control ofchemical and biological
contamination in important environmental media:
a) Air
b) Drinking water
c) Ground water and soil
d) Waste water
e) Hazardous waste
f) Food

Text: Hemond & Fechner-Levy, Chemical Fate and Transport in the Environment, 2nd Edition
(Academic Press, 2000)

Course Pack: The course pack is available for purchase at Printing Services in the basement
ofthe Rogers Building.
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General rules
Assignments should be neatly written or typed. Show all work! Provide a citation for
any information you may look up.

Examinations and grades
There will be a midterm exam covering the first six lectures and 3; final exam covering
the remaining eight lectures. In addition, there will be 5-10 problem sets.

The grades will be based on:

• Midterm
• Final
Total ofExams
Problem Sets
Total

34%
51%

85%
15%

100%

The final assignment of letter grades will depend the distribution of the total points.

Fall 2003 Schedule
Class meets Tuesdays, 6:10-9:00, Room 420

Date Topic Instructor
-Aug~26---'--'-----'--Overvie;"ofthe'-phys'ical envirom;ei1t;-·---·-~-"·----·-"-·-"----·-·--·--·--"--·---""---'

Phillips
Terms, definitions, and quantitative skills

-SeptI-'----'----~"-'- Review ofth-ermod~amics--"-'-"-"'--'----'''''----'''----'-''--Phiiiips'--'--

-Sept~9-------Ph;SesaIidphase interactions~"------'---'-'---'---'-"--"~--Phillips-".-.......~-

Se-pt':l6--'-' CheiiIical reacti"O~s-and kiti"eti'cs-----.-"'-.-..----.-- PhilllPs----·
Sept. 23 "--'-------'T;anspOrt-'ph~nomena--------'---'-"---"'----.----.~.- PhilIips

_M.M._W ."_W __• ........;... "-

Sept. 30 Recap/problem session Phillips
Oct. 7---'----MID TERM EXAMINATION --.--.----..-~----.------".--.-.---
_"' W ••M ._. M. ._W.M. • ••__· ._. . _.-..... ._.,....;_

Oct. 14 Ground water and soil contamination Lynch
-Oct. 2r-------·--·Water supply-~--"'--------------'-"-------"--'Boatright .-----
Oct.28-------Waste~ater-....---·----·---·-------..·---.-..---..-.".-------- Boatrighi'-'---

._""----_.--:-------_.._..- _ _.._.._- - .,.._ _._ _.__ _.._-_ _--_.__ _ _-_ _--'--,_ -
Nov. 4 Hazardous waste Lynch
Nov~li--·-- ..·----..-fudoo~-air quaiity---·-·------·----..·--~-·---------·---·--·-·-·Johflso;------

__________......__•__...._,. ••_~••~ .~_••__.M.... ..... .M.....~.__.. ' __"' _

Nov. 18 Air pollution Hall
_____._. MM _. .._ _. ••_ ••__ _~ __, _

Nov. 25 Food sanitation Elledge
-----_.._------_.._-------_.._--_._._-_..__._-----_._------_.- --

Dec. 2 Biological hazards Elledge-_......_-..._-_....._-_.._.-_.-_.........-........_-----------_.~~.. .._-_._---_.._..._----
Dec. 9 FINAL EXAMINATION
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