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Part II. Description of Curriculum Change

1.

Complete Catalog Description For New Track. This includes both the description about the

track and the list of courses and credits for the new track.

Catalog Description

The BS in Natural Science/Science for Disaster Response Track provides intensive
education and training in the principles involved in detecting, identifying, and safe
handling of Chemical, Biological, Radiological or Nuclear (CBRN) agents and their
precursors as they are related to weapons of mass destruction (WMD). This track
responds to the national mandate to improve the educational level of first responders
in the WMD community. The intended audience is the National Guard Bureau’s
Weapons of Mass Destruction Civil Support Teams (WMD-CST), other U.S.
Government WMD and homeland security response elements, state and local civilian
WMD and homeland security response elements, and related emergency planners.
Additionally, this track prepares WMD first responders for employment in technical

positions related to Homeland Security or graduate studies in CBRN defense.

Requirements for Admission
In addition to meeting the admission requirements at IUP, the applicant must have local, state

or federal agency/organization authorization certifying student participation in emergency
response teams. The purpose of this requirement is to ensure security because of the
sensitive nature of some of the course material. The applicant also must have sufficient
preparation in biology, chemistry, physics, and mathematics. Preparation should include
high school biology, chemistry, physics, algebra, geometry, and trigonometry. Additionally,
all students must take a placement exam that has been developed by the WMD-faculty for
Levels 1, 2, and 3 of the SDR courses. This placement exam is designed to assess the
student’s knowledge of the material in the courses associated with Levels 1, 2, and 3. Each
course has questions on the placement exam. Students must attain a score of 80% or higher
on the questions associated with a course in order to place out of that course. However, the

students will not receive credit for a course that they don’t have to take. Therefore, they will



have to make up the credits by taking another course. The advisors will help the students to

select an appropriate course. Applicants should have prior education and training in

domestic preparedness, sample collection and analysis, emergency medicine, and emergency

response. Due to the sensitive nature of some of the course material and the need to ensure

security, all students who are interested in applying for admission into the BS in Natural

Science with specialization in SDR must be approved by the Director of the WMD Programs

at IUP prior to submitting an application. The contact information for the Director of the

WMD Programs at IUP is on the IUP/WMD website http://www.wmdrealiti.iup.edu/.

Bachelor of Science-Natural Science/Science for Disaster Response Track

Liberal Studies: As outlined in Liberal Studies section

with the following specifications:

Mathematics: MATH 121

Natural Science: CHEM 111-112 or CHEM 113-114

Social Science: PSYC 101

Liberal Studies Electives: 3cr, PHYS 111, no courses with SCI or
SDR prefix

Major:
Required Courses:

Required Biology Courses: (1)
BIOL 111 Principles in Biology I
BIOL 150 Human Anatomy
BIOL 151 Human Physiology

SDR Core Courses (Biology):

SDR 111 Basic Biological Laboratory Operations

SDR 211 Interaction of CBRN Materials with Biological
Systems and PCR Technology

SDR 311 Structure of DNA, RNA, and Cell Morphology

SDR Core Courses (Chemistry):

SDR 121 Chemical Recognition and Identification Techniques
SDR 221 Chemistry of Precursor Compounds

SDR 321 Organic Chemistry of WMD, TICS, and TIMS

4cr
3cr
4cr

Scr
Scr

Scr

Scr
Scr
Scr
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Required Physics Courses:

PHYS 121  Physics I Lab ler

PHYS 112 Physics II Lecture 3cr

PHYS 122  Physics II Lab ler

PHYS 222  Mechanics I 2cr

PHYS 331  Modern Physics 3cr

SDR Core Courses (Physics): 3cr

SDR 131 Principles of Radiation

SDR 231 Hazards of Ionizing Radiation 3cr

SDR 331 Interaction of Ionizing Radiation 3cr

Other Requirements: 4-10
MATH 122  Calculus II for Natural and Social Sciences 4cr

Foreign Language Intermediate Level 0-6¢r

Free Electives: 1-7
Suggested:

BIOL 401 Methods in Molecular Biology and Biotechnology 3er

BIOL 410 Advanced Topics in Molecular Biology 3cr

COSC 101  Microbased Computer Literacy 3cr

MATH 216 Probability and Statistics for Natural Sciences 4cr

MATH 217 Probability and Statistics 3cr

SDR 486 Selected Topics in SDR 1-6¢r

Total Degree Requirements: 120

(1) Students transferring from the SDR-track must fulfill all requirements to the
transferred Natural Science/Pre-professional track

. Detailed Description For The Track

Rationale/Justification

The program leading to the Bachelor of Science in Natural Science proposes a new academic
track with an emphasis in Science for Disaster Response (SDR). The primary justification
for the new SDR-Track is to provide at IUP a formal, well-defined, interdisciplinary
Chemical, Biological, Radiological or Nuclear (CBRN) program with a lab-rich curriculum.
The SDR-Track is designed to provide military and non-military personnel with three levels
of CBRN education and training: Level 1 Basic CBRN Identification and Analysis, Level 2
Effects of CBRN Materials, and Level 3 The Structure of CBRN Materials. Additionally, the



SDR-Track is designed to provide advanced laboratory technicians with knowledge, skills,
and abilities (KSAs) comparable to those needed to work in a Chemical Surety or Biological

Safety Level 3 (BSL3) laboratory or in research related to CBRN defense.

The need for the United States (U.S.) to be ready to respond to possible terrorist acts using
CBRN-related weapons of mass destruction (WMD) has never been more critical. The
continued threat presented by the potential use of WMD by a terrorist organization against
our cities and citizens constitutes the most prevalent threat to the national security of the U.S.
In order to be effective in WMD response, the emergency response units within the U.S. (i.e.,
local, state and federal first-responder laboratory technicians) must be proficient in all

aspects of their trade.

The Department of Defense (DoD) and the National Guard Bureau (NGB) through the
Concurrent Technologies Corporation (CTC) requested that IUP develop a Bachelor of
Science/ Science for Disaster Response Track (SDR-Track) to provide education for soldiers
serving on the National Guard Bureau’s Weapons of Mass Destruction Civil Support Teams
(WMD-CST), as well as to expand the student base to incorporate civilians, health
professionals, and non-military personnel from the local, state, and federal agencies. This
Bachelors degree incorporates the chemistry, biology, and radiology/nuclear physics courses
that were developed for the WMD-Response Element Advanced Laboratory Integrated
Training and Indoctrination (WMD-REALITT) Program at IUP. All of the WMD-REALITI
courses were piloted at various times at IUP from 2001 and 2003. This BS in Natural
Science/SDR Track proposal is a direct result of the DoD’s request for degree programs
specifically designed for our Nation’s first responders in the WMD community. To the best
of our knowledge, this BS in Natural Science/SDR Track is the first of its kind in the United
States.

The WMD first responders are responsible for attending, assessing and leading the response
effort to suspected incidents involving Chemical, Biological, Radiological or Nuclear
(CBRN) events. Although the WMD first responders are highly trained, they often lack the

education into the “whys” of their equipment or the biological, chemical, or nuclear



principles behind the incidents that they investigate. The proposed BS in Natural
Science/SDR Track will provide students with intensive education into CBRN principles, and
in detecting, identifying and safely handling CBRN agents or their precursors. For the DoD,
the advantages of the SDR-Track from an accredited institution are that it responds to a
national need for counter-terrorism training; it meets the national mandate to improve the
educational levels of soldiers within the WMD first response community; it gives these
soldiers more credibility with local emergency personnel; it reduces the risk to soldiers by
improving their abilities to respond to CBRN incidents; and it provides mechanisms for

evaluating soldiers’ learning.

For the students, this SDR-Track increases their knowledge, skills and abilities with respect
to emergency response, improves their credibility at an incident site, provides an opportunity
for earning university credits tied to their previous education and training, and improves their
employment and/or advancement prospects. All these points act as incentives for the WMD

first responders to pursue formal university education.

For IUP, the program provides a unique opportunity to serve a special community in a novel,
practical and critical way; it opens up a huge and revolving student base, from across the
nation (inquiries have been received from various branches of the military, from the FBI, and
from the CIA, all of whom also respond to CBRN incidents); and it brings to IUP highly

motivated, well-disciplined students.

Students successfully completing this program will be able to:

e Detect chemical, biological, radiological and nuclear agents and their precursors;

e Analyze real or mock incident sites for chemical, biological, radiological and nuclear
agents and their precursors;

¢ Identify chemical, biological, radiological and nuclear agents and their precursors;

e Assess the level of hazard associated with chemical, biological, radiological and
nuclear agents and their precursors;

e Make the appropriate response call based on the level of hazard associated with

chemical, biological, radiological and nuclear agents and their precursors; and



e Mitigate situations that involve chemical, biological, radiological and nuclear agents

and their precursors through the safe handling of the substances.

These student learning outcomes will be assessed through paper-based exams, responses to

mock incidents, and laboratory exercises.

Credit Requirements

The SDR-Track is a 120-credit degree that has been developed specifically for both military
and non-military personnel in the WMD first responder community. The core consists of
60 credits of lecture and laboratory sessions in biology, chemistry, and physics, and 4-10
credits of mathematics and foreign language. Students earn the remaining 50-58 credits in

Liberal Studies Requirements courses and free electives.

The proposed SDR-Track emphasizes hands-on laboratory experience related to CBRN
detection, analysis, identification, and mitigation. The track includes a total of 39 credits
among its required SDR courses, and students may choose additional SDR courses from
among the free electives. The required SDR laboratory courses introduce students to basic

CBRN instrumentation, experimentation, data analysis and principles involving
WMD/CBRN-related devices.

The proposed SDR-Track also includes 1-7 credits of free electives which include topics in
molecular biology and biotechnology (BIOL 401, BIOL 410), and CBRN identification and
analysis (SDR 486/586). SDR 486/586 is a lecture-laboratory course designed for first
responders in the WMD community and related emergency planners. Topics will be related
to the most recent advances in CBRN detection, identification, analysis, and mitigation.

Topics and instructors may be the same or change annually.

There are two types of delivery formats for the SDR courses — a non intensive delivery
format and an intensive delivery format. The non intensive delivery format involves teaching

a scheduled course throughout a 14-week semester. This delivery format is similar to the



traditional way that courses and programs are delivered at IUP and will accommodate
students who want to learn in this manner. The intensive delivery format involves teaching a
scheduled course in a compressed timeframe. This format is designed to accommodate JUP
students who are active duty first responders in the WMD response community and who are
required to spend most of their time at their home stations. This intensive delivery format
has been designed in collaboration with personnel from the DoD, CTTSO, TSWG, NGB, and
the Weapons of Mass Destruction-Civil Support Teams to match the usual delivery method
used to educate and train the WMD first response force. The active WMD first responders
are accustomed to this intensive delivery format and prefer it over the 14-week semester
delivery format because it enables them to stay more focused. The reason that they can stay
more focused is that they have no other commitments during the duration of the intensive
delivery. The first responders come and stay in Indiana, PA and typically, each student
spends 14 hours a day, including weekends, with the SDR faculty. This is not true for IUP’s
typical students. The grades acquired from conducting courses in the intensive delivery
format support that effective learning is taking place. The students are provided with all

course materials at least two weeks before the start of the course.

The type of delivery format will be determined by student demand and the critical number of
students required to conduct the courses in a fiscally sound manner. It is expected that the
intensive delivery format will be used most often because the target student audience is the
active first responders who can not be away from their home stations for long periods of
time. Presently, one cohort of up to 24 students per year is possible due to faculty
availability, space and laboratory equipment. The non intensive delivery format will be
conducted only if the critical number of students is available. Only one type of delivery
format will be conducted during a semester or summer. However, the intensive delivery
format could be offered during summer and the non intensive delivery format could be

offered during the regular academic year.



Sequencing and Restrictions for both the Intensive and Non Intensive Delivery Methods

Fall Year 1 Credits | Spring Year 1 Credits | *™*SDR
Faculty
Work
Load hours
BIOL 111 4 BIOL 150 3
CHEM 111 or CHEM 113 | 4 CHEM 112 orCHEM 114 | 4
MATH 121 4 *PHYS 111 3
ENG 101 4 PHYS 121 1
MATH 122 4
Fall Year 2 Spring Year 2
BIOL 151 4 *PHYS 222 2
*PHYS 112 3 **SDR 111 5 6
PHYS 122 1 *+SPR 121 5 7
ENGL 202 3 *+SDR 131 3 4
HIST 195 3
Fall Year 3 Spring Year 3
*PHYS 331 3 ENGL 121 3
**SPDR 211 5 PHIL or RLST from list 3 6
**SDR 221 5 ANTH 211 or GEOG 104 3 7
or PLSC 101
**SPR 231 3 Health & Wellness 3 4
PSYC 101 3
Fall Year 4 Spring Year 4
**SPR 311 5 Free Elective: BIOL 401 or | 3-6 12
BIOL 410 or COSC 101 or
MATH 216 or MATH 217
or SDR 486/586
**SPR 321 5 LS Social Science from list | 3 7
**SPR 331 3 LBST 499 3 4
Foreign Language 0-6 LS Fine Arts from list 3
Intermediate Level
Note: *Physics courses offered online;

** SDR Courses piloted and government approved
*** The numbers represent Faculty Load Hours for each SDR Course taught per
academic year.
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Part III. Implementation

1. How will the proposed new tracks affect students already in the existing program?

The students in the proposed SDR-Track will be mainly from the WMD first response
community and should not affect students already in the existing program which are

mostly pre-professional students.

2. Are faculty resources adequate? If you are not requesting or have not been authorized
to hire additional faculty, demonstrate how these courses will fit into the schedule(s)
of current faculty. What will be taught less frequently or in fewer sections to make

this possible?

Presently, faculty resources are adequate. The College of Natural Sciences and Mathematics,
through the Dean's Office, is supportive of the B. S. degree in the Science for Disaster Response
and will work with the Natural Sciences Coordinator to identify the necessary resources to make

the program successful. See Appendix A for letter of support from Dean John S. Eck.

In addition to the appropriate academic background, at least one faculty member from
each one of the disciplines chemistry (organic), biology, and physics (nuclear) must
also have extensive experience or training as a safety officer in their field. Faculty
teaching the SDR courses developed the curriculum in consultation with the
Department of Defense (DOD) and met the DoD expectations for training the first

responders (National Guard, Marines etc.).
3. Are other resources adequate? (Space, equipment, supplies, travel funds)

Space

Initially, this degree program will be conducted using the existing facilities in IUP’s science
building, Weyandt Hall, and the newly renovated second floor of Walsh Hall for chemistry
and biology laboratory courses in SDR. This renovation is scheduled to begin at the end of
the Spring 2004 semester. The WMD programs, including the BS in Natural Science/SDR
track and the MS in SDR degree programs, are under the umbrella of [UP’s John P. Murtha
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