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to the United States
National Aeronautics and Space
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from

Mid-Atlantic
Regional Space Grant Consortium

in the 2003
Aerospace Workforce Development Competition
National Space Grant College and Fellowship Program

for supplementary funding in the amount of $250,000
for the current fiscal year Principal Investigator:  Professor Richard Conn Henry

Department of Physics and Astronomy
The Johns Hopkins University, Baltimore, MD, USA
410-516-7350 (vox), 410-516-4109 (fax), henry@jhu.edu

Consortium Concurrence Sheet:  The participating Directors agree with the content of the proposal.

Consortium
Director

Address
Telephone
Fax
Email

Maryland The Johns Hopkins University (410) 516-7351
Richard Conn Henry 207 Bloomberg Center (410) 516-4109
MDSGC 3400 North Charles Street henry.jhu.edu

Baltimore, MD 21210

Virginia ODU Peninsula Center (757) 766-5210
Mary Sandy 6000 Butler Farm Road, Suite 200 (757) 766-5205
VASGC Hampton, VA 23666 msandy@odu.edu

Pennsylvania Pennsylvania State University (814) 863-7687
Lisa Brown 2217 Earth-Engineering Sciences Bldg. (814) 863-8286
PASGC University Park, PA 16802-6813 lisabrown@psu.edu

Vermont University of Vermont (802) 656-8541
William Lakin Department of Mathematics & Statistics (802) 656-2552
VTSGC 16 Colchester Avenue wlakin@together.net

Burlington, VT 05401
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Consortium
Director

Address
Telephone
Fax
Email

New York Cornell University (607) 255-4935
Yervant Terzian Department of Astronomy (607) 255-9817
NYSGC 512 Space Sciences Building yt28@cornell.edu

Ithaca, NY 14853-6801

Rhode Island Brown University (401) 863-2417
Peter Schultz Department of Geological Sciences (401) 863-3978
RISGC Box 1846 peter_schultz@brown.edu

Providence, RI 02912

Delaware University of Delaware (302) 831-1094
Norman Ness 104 Center Mall, Room 217 (302) 831-1843
DESGC Newark, DE 19716-4793 nfness@bartol.udel.edu

New Jersey Stevens Institute of Technology (201) 216-5558
Siva Thangam Department of Mechanical Engineering (201) 216-8315
NJSGC Castle Point on Hudson sthangam@stevens-tech.edu

Hoboken, NJ 07030

West Virginia West Virginia University (304) 293-4099
Majid Jaraiedi Engineering & Mineral Resources (304) 293-4970
WVSGC G-68 Engineering Sciences Building majid.jaraiedi@mail.wvu.edu

P.O. Box 6070
Morgantown, WV 26506-6070

Connecticut University of Hartford (860) 068-4852
Chittaranjan Sahay Department of Mechanical Engineering (860) 068-5073
CTSGC 200 Bloomfield Avenue sahay@hartford.edu

West Hartford, CT 06117

District of Columbia American University (202) 885-2798
Richard Berendzen Department of Physics and Astronomy (703) 416-0378
DCSGC McKinley 102 RBerendzen@aol.com

4400 Massachusetts Avenue, NW
Washington, DC 20016-8058

New Hampshire University of New Hampshire (603) 862-0094
David Bartlett Morse Hall (603) 862-1915
NHSGC Durham, NH 03824 nhspacegrant@unh.edu
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CERTIFICATION

Certification of Compliance with Applicable Executive Orders and U.S. Code
By signing and submitting the proposal identified in this Cover Sheet/Proposal Summary in
response to the NASA request for a proposal under the National Space Grant College and
Fellowship Program, the Authorizing Official of the proposing institution, as identified below:
1. certifies that the statements made in this proposal are true and complete to the best of his/her
knowledge;
2. agrees to accept the obligations to comply with NASA award terms and conditions if an award
is made as a result of this proposal;
3. provides certification to the following that have been reviewed on the following NASA website
(http://genesis.gsfc.nasa.gov/grants/grants.htm#Grant Forms): (i) Certification for Debarment,
Suspension, and other Responsibility Matters; (ii) Certification Regarding Lobbying, (iii)
Assurance for Nondiscrimination Compliance.

Institutional Authorization:
The Johns Hopkins University:     Jennifer Barron, Senior Sponsored Projects Officer                Date

The Proposal Call was issued by NASA’s Education Division,
Office of Human Resources and Education, 2003
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Figure 1.  NASA Administrator Sean O’Keefe:  “the Hart-Rudman Commission
has this to say:  The harsh fact is that the US need for the highest quality human
capital in science, mathematics, and engineering is not being met.” (Syracuse
University, 2002 April 12)
The NASA Mission:  …To inspire the next generation of explorers … as only
NASA can.

I.  Introduction

This Proposal is from the Mid-Atlantic Regional Space Grant Consortium in response to the 2003
Announcement of the Aerospace Workforce Development Competition by the Education Division of the
National Aeronautics and Space Administration, NASA.  We request an augmentation to our ongoing
Space Grant Training Grants by a total of $250,000 to be divided equally among the 12 participating Space
Grant Consortia (with the one exception being that MDSGC, because of its extra expenses connected with
its leadership role, should receive $30,000).  We will provide a brief final report at the conclusion of the
proposed new work.

The Mid-Atlantic Regional Space Grant Consortium was formed some years ago by Mary Sandy of
VASGC, and is currently led by Dick Henry of MDSGC.  For the purposes of the present proposal, the
Mid-Atlantic Region is expanded to include five states in the northeast (see the map on this page, to be
compared with the map on the proposal cover: the latter shows the formal “Mid-Atlantic” states).  The
reason for choice of states for participation in the present proposal is that every one of the proposing
states has already participated successfully in the activity proposed (see Table, page 8, documenting
participation levels).

Our proposal centers on providing advanced training to teachers, college students and college
faculty in the area of impervious surface mapping and water quality monitoring, the latter with special
emphasis on the Chesapeake Bay
which (see map) is a dominating
geographic feature of the Mid-
Atlantic states.

We emphasize t eacher
training because this is Higher
Education (the teachers in question
almost all have undergraduate
degrees), and because of the
powerful leveraging this training
and research experience gives to
our workforce investment:  the
teachers (later) teach the students
in the techniques (GIS, water
quality kits, GPS use, computer
registration of data over the
internet, etc., etc.) that produce the
research but that also introduce
their students to techniques that are
of fundamental importance in their
future employment and which
direct their attention toward areas
that are of prime concern to
NASA’s  own  workfo rce
development.  Inclusion of college
professors and students, as well as
K-12 teachers, in this proposal to
receive advanced training will
result in “synergetic” collaboration among K-12 and higher education participants in this extensive multi-
year project. We are confident that the present higher education proposal can result in the attraction of a
substantial numbers of students across the Mid-Atlantic and North East areas in career directions from
which NASA will subsequently benefit.
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II.  Program

The outline of the program proposed by the Mid-Atlantic Regional Space Grant Consortium is as follows:
1. In each participating state, the local Space Grant Consortium will select five K-12 teachers for

higher education training, ten undergraduate university students in science, math, and engineering,
and five college professors (including Community Colleges) to participate in this program of
Synergy and Water Quality monitoring.

2. All twenty participants will undergo a training workshop on GPS, fundamentals of GIS, water
quality monitoring, and ground-truthing.

3. Five teams of four members will be formed.  Each team will consist of one degreed teacher, two
college students, and one college professor.

4. The team will be trained in the science and in ground-truthing (as specified by the CBWI and
Synergy projects).  College students will interact with the K-12 teachers to increase each other’s
enthusiasm in science and math.  The college professor will serve as the technical advisor for each
team, and as a mentor, deepening the science training.

Our plan is focused on fulfilling several goals simultaneously.  By training teachers, college students, and
faculty members from colleges affiliated with our various Consortia, we will:

1. Bring state of the art training to teachers that will ultimately benefit K-12 students,
2. Get college students involved in a NASA sponsored project that will undoubtedly encourage them

to stay in science and engineering fields and remain a participant in the workforce development
pipeline, and

3. Get faculty involved in a mentoring relationship with college students and teachers, These faculty
will serve as role models as well as science advisors for the project.

Manifestly, this model is a win for NASA; for college faculty and students; and for K-12 teachers.
Mid-Atlantic Synergy.  In 2001 October a hugely successful Mid-Atlantic Regional Meeting was

held in Baltimore that resulted in nine states sending teachers to Hagerstown Community College,
Hagerstown, MD, to be trained in a NASA Raytheon Impervious Surface mapping activity.  This program
was created within MD for the first phase; the Regional Meeting resulted in the second  phase; the last
national Workforce proposal round produced the third phase; this proposal is toward the fourth phase.  The
addition of non-Chesapeake-bay-watershed states in the present proposal demonstrates that this valuable
activity is exportable to watersheds beyond the Chesapeake Bay.

In particular, the Center for Geographic Information Sciences (CGIS) at MDSGC Affiliate Towson
University is involved in the third year of a NASA/Raytheon Synergy project (http://www.earth-
outlook.com).  The purpose of this project is to characterize the landscape of the Chesapeake Bay
watershed and Mid-Atlantic region using Landsat 7 imagery.  To date, emphasis has been placed on the
mapping of impervious surfaces, urban sprawl, and forest fragmentation.  Efforts this year involve mapping
forest and agricultural land cover.  To provide ground truth data in support of this project, GPS receivers
have been distributed to nearly 150 K-12 teachers throughout the Mid-Atlantic region.  Using a “Globe-
like” protocol, teachers (and their students) have collected nearly 10,000 ground control points for various
land covers to date.

NASA Goddard Space Flight Center’s (GSFC) Education Programs Office supports this program
as one of the more effective ways to expose the educational community to the applications and benefits of
remote sensing and other forms of NASA-led space technology.  Of value to NASA is the fact that teachers
(and, later, their students) are participating in an authentic space science research program with visible and
tangible outcomes benefiting their local and regional communities. The heavy emphasis on Landsat and
other space-based imaging systems applications, combined with Global Positioning Systems use, provides
a stimulus for teachers to expose, later, their students to exploration of career opportunities in the aerospace
science industry. The GSFC Education Programs Office has helped MDSGC, Towson’s educational
outreach partner in the Synergy Project, identify teachers wanting to participate in this program, as well as
supported the training of teachers in remote sensing and GIS. The response has been positive with a
measurable outcome. Expansion of the Synergy Project now includes many states (see below).  These states
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also are part of Goddard’s Education Programs’ Northeast customer region.  In this way, the present
proposal is very supportive of the mission of NASA’s Goddard Space Flight Center and of the new
Education Enterprise.

Funding under this component of the present Mid-Atlantic workforce development proposal will be
used: 1) to involve additional K-12 teachers plus college faculty and students in the ground truth data
collection project; 2) to provide training in all proposing Mid-Atlantic (extended!) states; and 3) to develop
undergraduate remote sensing/digital image processing instructional materials.  In addition to involving
more trainees in this project, CGIS staff will provide “on-site” training for teachers in other Mid-Atlantic
and North-Eastern states.  The development of instructional materials will include preparation of lessons to
train undergraduate students, and teachers, in the use of digital image processing techniques using
MultiSpec and Landsat data readily available at “Chesapeake and Mid-Atlantic from Space”
(http://chesapeake.towson.edu).

Evaluation will include:  1) increase of Mid-Atlantic state involvement in program;  2) increased
teacher focus on student interest in higher level math and science classes;  3) increase in teachers’ ability to
supervise science fair projects;  4) increase in teacher professional development;  5) Faculty development,
and  6) implementation of exportable national  model.
Mid-Atlantic CBWI (Chesapeake Bay Watershed Initiative) and Water Quality Monitoring
Training.  The CBWI is a joint effort by multiple Space Grant institutions in the mid-Atlantic region and
neighboring states, with the Education Programs and University Programs Offices at GSFC as
collaborators, to train teachers to introduce students to aerospace science and technology while engaging
them in an authentic environmental research activity benefiting their immediate and surrounding
communities.  It involves studies of water quality in tributaries of the major bays along the U.S. East Coast,
and connects ground-based observations with meteorology and space-based remote sensing.  Teachers are
trained so that subsequently, at two-week intervals, and at a given site, they make in situ measurements of
water quality (especially nutrient levels), and water temperature and turbidity, and record weather data,
forwarding this information to an electronic database accessible to all, and maintained by MDSGC.  Over
the course of several months, teachers (and their students) use all in situ water and weather observations
and satellite imagery to investigate sources, causes and effects of changes in nutrient levels as well as bank
erosion and stream sedimentation.

NASA is a signatory to the Chesapeake Bay Agreement which, among other things, engages
NASA in supporting research into the causes and effects of nutrient pollution of tributaries and bays.
Teachers (and their students) comprise a workforce that are helping in this research while simultaneously
learning how space-age technology can directly impact environmental decision-making at both the
community and regional level.  NASA/Goddard’s Office of Education Programs collaborates with MDSGC
by making teachers aware of this project and interested teachers from Goddard’s Watershed Teams Project
have participated in both the CBWI and the Synergy Project and will continue to be involved with these
projects.

Key measures of project success will be evaluated by:  1) increased teacher focus on student
learning and performance; 2) quantity of observations taken by the teachers; 3) reports written and/or
published by teachers; 4) teachers’ influencing school systems to utilize CBWI as a community service
requirement; and 5) other spin-off projects 6) faculty development.

III. History

We are proposing these activities for the Mid-Atlantic Region just as we previously proposed the
same two activities in many of our individual Workforce Proposals of last year, despite the fact that the
proposals last year received a very mixed reception from NASA.  We are confident that NASA has
subsequently become more fully acquainted with the value of the proposed activity, and will perhaps more
broadly receive the present proposal.

Specifically, the result of last year’s proposal was:
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1  The CBWI and Synergy were not actually part of the VA Workforce Proposal, but instead represented VA regular-budget contributions to the
proposed efforts. Note that every one of these Consortia, regardless of funding, have in fact supported CBWI/Synergy workshops (table, next page).
2  now, Chittaranjan Sahay             3 Two New Hampshire teachers participated in the Vermont program.

States in red, in the Table, are formally NASA Mid-Atlantic Regional Space Grant states.

More important than the erratic funding has been the successful history of the activity itself, which
includes participation by EVERY state that is party to the present proposal (see the table on the next page
for the detailed past history of every proposing state’s activity, thus far).

IV. Proposal Justification

We are submitting this proposal simply because our proposed project is one that has been “asked for by the
customers,” the education community, who have been extremely responsive to our previous offerings in
both proposed areas.  We work closely with NASA (in particular, with GSFC and with Bob Gabrys) on our
projects.  Please notice how directed this proposal is to the pipeline issue, not just directly via the teachers
trained, but indirectly through subsequent effect of the teachers on their diverse student body:  pipeline
multiplied!  In recruitment of teachers and faculty, every state participating in this proposal is committed to
strong attention to diversity:  recruitment of underrepresented minorities and women.  Also, our water
quality and Synergy efforts in the past have always undergone careful evaluation, and the proposers
commit to stringent evaluation and quantitative metric reporting.  This will be reflected in our Final Report.

V. Conclusion and Schedule

Examination of the proposed program, we feel, allows the conclusion that funding of this
Augmentation of the current Training Grants of the participating states will strongly enhance the “bang for
the buck” that NASA will be receiving in the Mid-Atlantic Region and the North East, for enhancement of
the quality of the future NASA Workforce.

The program will begin immediately upon the award of the supplementary funding by NASA.  A
milestone will be a Mid-Atlantic Regional meeting focused on “implementation,” to be attended not
(usually) by Directors, but by the actual people in the states who will be (or presently are) implementing the
program; this will be an important program milestone, and is to be accomplished within one month of
award.  The program metrics will be developed at that workshop, giving them realism and feasibility.
Critical milestones will be created similarly.

Space Grant Consortium Synergy CBWI
State Director Proposed Award Proposed Award

DC District Richard Berendzen
DE Delaware Norm Ness 10,000 0

MD Maryland Dick Henry 14,000 14,000 10,000 10,000
NJ New Jersey Siva Thangam 5,000 0
PA Pennsylvania Lisa Brown 10,000 0
VA Virginia 1 Mary Sandy 5,000 N/A 5,000 N/A
WV West Virginia Majid Jaraiedi 12,000 12,000
CT Connecticut 2 Howard Canistraro 10,000 0
NY New York Yervant Terzian 5,000 5,000
RI Rhode Island Peter Schultz 10,000 0

VT 3 Vermont Bill Lakin 10,000 10,000
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VI.  BUDGET

Workforce Development is, of course, not a “one shot” project, and NASA funding that
did not represent part of a larger whole would be inefficient, if not wasteful.  We recognize that
the present budget enhancement is for one year, but we also recognize that the elements that we
are proposing in many cases have both past and future histories, and the number that we have put
in this budget represents a “best effort” for that level of funding, which we in our experienced
judgment have in each case decided makes excellent sense for a one-year period, given the
complexity of each specific activity.

Please note, also, that neither the Lead Institution, nor most of the Affiliates, will be
charging any overhead on any of the funding that is requested.

Participating Space Grant Consortium TOTAL

  1.)  Maryland $30,000

  2.) Virginia $20,000

  3.) Pennsylvania $20,000

  4.) West Virginia $20,000

  5.) New Jersey $20,000

  6.) Rhode Island $20,000

  7.) Vermont $20,000

  8.) Delaware $20,000

  9.) New York $20,000

10.) Connecticut $20,000

11.) District of Columbia $20,000

12.) New Hampshire $20,000

Proposal Total $ 250,000

Budget Breakdown Elements ….

…. are provided in the Individual State Budgets which follow.

Individual Participating-State Workforce Budgets and Certifications:


























