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 Improve environmental sampling 
and characterization methods 

 Improve environmental clean-up 

 Improve pre-treatment options and 
deployment approaches for tank 
waste processing 

 Improve EM Computational Sci-
ences 

 
S C State stands at the forefront of pre-
paring the next generation of STEM 
professionals to address the DOE-EM 
needs. 

SC State has a rich history of prepar-
ing minority students for careers in 
Science, Technology, Engineering, 
and Mathematics (STEM) fields. 
Populations that once were minority 
are becoming majority. Therefore, 
the face of America is changing and 
we are becoming a more diverse 
populace with distinct needs that can 
only be met through a well trained 
workforce. 
 
SC State recognizes the need to 
actively seek out prospective minori-
ty students interested in pursuing 
careers in environmental sciences 
and other STEM related fields. The 
University has dynamic academic 
programs in the STEM areas with an 
integrated approach to research and 
technology that provide enhanced 
opportunities for students to pursue 
careers in these areas and fulfill 
DOE-EM needs such as: 
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A Word from the Assistant VP for  
Sponsored Programs/Project Administrator 

The U.S. Department of Energy, 
Office of Environmental Manage-
ment (DOE-EM) grant awarded 
to South Carolina State Universi-
ty makes it possible for SC State 
students to be well positioned to 
contribute innovative solutions to 
ensure that the nation’s environ-
ment is strategically sound well 
into the next century.  
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SC State Univer-
sity is one of 
nine HBCUs that 
received federal 
funds from the 
U.S. Department 
of Energy—

Office of Environmental Management 
(DOE-EM). SC State’s grant of $3.5 
million allows the university to address 
technical and workforce development 
needs of the DOE’s Office of Environ-
mental Management.  This prepares 
students in Science, Technology, Engi-
neering and Mathematics (STEM) disci-
plines to fulfill job demand in energy-
related fields.  
  
As we embark on year three of the grant, 
the  goal continues to be developing  

strong STEM research and academic 
programs  that promote the combined 
missions of SC State and DOE-EM 
by fostering collaborations through 
research, training, and capacity build-
ing activities.  SC STATE is building 
on its existing relationships with 
DOE-EM by creating a “pipeline” for 
minorities in Mathematics, Science 
& Technology, Engineering, Re-
search, and other related fields.  Stu-
dents are specifically trained and 
mentored to enter the DOE work-
force in areas of need. 
  
South Carolina State University is 
pleased to join the challenge of 
providing society-ready graduates 
and generating research to strengthen 
our State and National economies.   

Special points of interest: 

 Dr. Michelle Durant hired as 
Postdoctoral Associate in the 
Biology Department.  

 Student interns completed Gas 
Chromatography Mass Spec-
trometry (GCMS) training. 

 New lab equipment purchased: 
Agilent 7700X Inductively  
Coupled Plasma Mass Spec-
trometer (ICPMS) 

 Students analyze Radioiso-
topes in natural water. 

Dr. George Cooper  
President 

 
 

 
 

SC State University is pleased 
to be among a select group of 
Historically Black Colleges 
and Universities (HBCUs) that 
are working to educate and 
prepare the next generation of 
leaders in energy-related fields. 
The demand to fulfill positions 
in this area is steadily increas-
ing, as more emphasis is  

Dr. G. Dale Wesson 

focused on the development 
of alternative energies, and 
governments, educational 
institutions and other  organi-
zations are examining ways 
to enhance and create new 
areas of economic develop-
ment based on energy.   
 
True to our land-grant mis-
sion, SC State remains com-
mitted to improving quality 
of life, producing competent 
graduates, conducting prob-
lem-solving research and 
contributing to the economic 
development of the state and 
nation – all to position the 
university as an effective 
change agent for the world. 

Vice President for  Research, Economic 
Development, and Public Service/
Executive Director  of 1890 Programs 
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Dr. Michelle Durant is a new Postdoctoral Associate in the laboratory of 
Dr. Waltena Simpson at South Carolina State University.  Previously, Dr. 
Durant served as a Graduate Research Associate while earning her doctor-
al degree in the Department of Crop and Soil Sciences at The University of 
Georgia.   Her dissertation research concerned the fate of estradiol and tes-
tosterone in broiler litter-amended soils.  Dr. Durant also earned a bachelor 
degree from Oakwood College and master of science from Tuskegee Uni-
versity.  While at Tuskegee she completed a thesis that determined the ef-
fect of tillage on soil microbial communities. 

 
Dr. Durant’s duties will be focused on developing a detection system for 
novel Sphingomonas strains which will be applied to soil for bioremedia-
tion purposes.  She is a member of the Soil Science Society of America 
and the Association of Women in Soil Science.  

Detection of Sphingomonas Strains for use in Polycyclic Aromatic   
Hydrocarbon Degradation (F1 & F2) 

                                                PI: Dr. Waltena Simpson 
The overall focus of the project is to design a means of detecting 2 novel Sphingomonas strains, des-
ignated BPH and BPF, in soil and marine water. Both strains have been shown to be capable of de-
grading environmental contaminants known as polycyclic aromatic hydrocarbons (PAHs) and there-
fore have potential to be used in bioremediation efforts. At present, significant progress has been 
made toward development of the detection system. We have identified and introduced several plas-
mids into Sphingomonas strain BPH which may allow for its detection in soil and/or water. 
 
Two students, Melinda Washington and Arielle Wade have worked on this project. Ms. Washington 
initially began working on this project in the spring of 2011 and continued her work in the summer 
of 2011. During the summer, she successfully introduced three expression plasmids into Sphingo-
monas strain BPH. The plasmids will also generate fluorescence in the microorganism. Ms. Wash-
ington’s efforts may provide a means to allow for unique detection of Sphingomonas when applied to 
soil for bioremediation purposes. In Figure 1, she is performing an electroporation procedure to in-
troduce one of the plasmids (BS-2) into Sphingomonas strain BPH. This represents the first time this 
plasmid has been successfully electroporated into Sphingomonas. 

Figure 1. Melinda Washington is shown 
performing electroporation to introduce 
plasmid BS-2 into the soil microorganism 
Sphingomonas BPH. 

Ms. Arielle Wade also began working on the project during the spring of 2011 in Dr. Simpson’s la-
boratory. During the months of June and July of 2011, she performed research at SRNL Environ-
mental Biotechnology Section (EBS) in Aiken, SC, under the mentorship of Dr. Robin Brigmon 
(Figure 2). Specifically, she learned to perform basic microbiological research, about developing 
pilot-scale bioprocesses, and helping generate technical documents.  She gained valuable experience 
with basic techniques in molecular biology, microscopy, bacterial culturing, and gas/liquid chroma-
tography. Ms. Wade is currently continuing her research efforts at South Carolina State University. 
Her work at SCSU will focus on introducing the novel plasmids into Sphingomonas strain BPF. 

Figure 2. Arielle Wade is shown in the 
laboratory with Dr. Robin Brigmon of 
SRNL.  

Additional Accomplishments:  The position of Postdoctoral Associate has been filled.    Dr. Michelle 
Durant, who received her Ph.D. in Soil and Crop Sciences from the University of Georgia in August of 
2011, has been hired as the laboratory’s Postdoctoral Associate. 

Postdoctoral Associate Hired 

Dr. Michelle Durant 
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Enhancement of Environmental Remediation Monitoring and Student 
Training at Savannah River Site (F3)  PI: Dr. John B. Williams 

ESTABLISHING A MULTIHABITAT MICROCLIMATE  
MONITORING SYSTEM  

FOR ADVANCING ENVIRONMENTAL EDUCATION 

Methods 
A key instrument used in our project 
will be the Garmin Rino 530SX GPS-
two way radio.  This GPS will allow  
real-time communication between stu-
dent teams; permitting data transmission 
on location and station conditions for 
microclimate comparisons simultane-
ously at different sites on campus. 

Wetlands have distinct microclimates 
compared to adjacent dry land or atmos-
phere.  The upper photo is our “before” 
photo prior to construction of a new 
science building, which destroyed this 
wetland.  Our student team is now in the 
process of rebuilding the wetland with 
an artificial pond kit. 

Campus wetland microclimate 

Hassan Black, Alejandra. M. Chirino,  
Shontae S . Samuel, William Dumpson, and  

Ahmed Majekodunmi  
Department of Biological & Physical Sciences,  

South Carolina State University 
Orangeburg, SC   29117  

Abstract 
 

While larger-scale environmental events like Global warming, earth-
quakes, and tsunamis capture the news and imagination of the general 
public, much smaller-scale, but fascinating processes exist in the realm of 
microclimate.  Soil temperatures can vary dramatically within a few cm of 
the sunlit soil surface.  Air temperature and relative humidity can be 
markedly different just above the leaf surface compared to several cm 
within the plant canopy interior.  Aquatic habitats generally enjoy a more 
stable temperature compared to the surrounding atmosphere, but can dis-
play much sharper diurnal cycles in chemistry than air.  In order for stu-
dents to gain a greater appreciation for microclimate and its local impacts 
on habitat and the physiology of species residing there, our student team 
has been working to establish a series of remote and electronically moni-
tored microclimates.  Local atmospheric conditions were sampled at sev-
eral habitats and compared with a major computerized weather station 
that served as our continuous local data base.  GPS units with two-way 
radio capacity were utilized to enable students to make simultaneous 
measurements at different terrestrial microclimates under the same physi-
cal settings (e.g. soil depth degree of plant cover, or height above ground).  
Additional efforts are underway to establish an aquatic microcosm close 
enough to ecology classroom facilities to enable wired or wireless moni-
toring capabilities.  The long-term objective of our project is to establish:  
1) a hands-on protocol for science classes to explore the intricacies of 
microclimate in-situ and 2) to establish a remotely monitored microcli-
mate data base; enabling classes to compare year to year changes in the 
different microhabitats. 

Whenever possible, sites on campus that provide 
opportunities for microclimate analysis of north 
versus south-facing slopes or similar small-scale 
environmental differences will be utilized.  Use of the 
GPS radio will allow comparisons from several sites 
at once.  This will allow students to appreciate how 
local variability can be quite different from the basic 
concept of media weather reports. 

Methods 
A wireless weather station, 
Weatherhawk, has been pur-
chased to provide continuous 
monitoring of basic climatic 
parameters.  These values will 
serve as the master weather 
data set to compare remote 
measurements  

Students will measure micro-
climate in a variety of habitat 
settings using hand-held 
weather stations and electronic 
thermometers.  Computers are 
being constructed using PC 
kits.  Their data will be report-
ed via GPS radio to this  cen-
tral computer data base for 
comparisons and statistical 
tests of variability.  

Remote and Manual Sensing 

ACKNOWLEDGEMENTS: 
We greatly acknowledge the supportive efforts from: Dr. John B. Williams, Charmaine Wells, and 
Harry Reed, S.C. State University; Funding provided by US DOE-under contract DE-EM0000594  
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Interns Completed Gas Chromatography Mass Spectrometry (GCMS) Training 

DOE Interns receive their Certifications in Gas Chroma-
tography-Mass Spectrometry (GCMS) Training from the 
University of Georgia Savannah River Ecology Lab 

David Anderson, Russell Willis,  
Jarvie Robinson, Derek Best, Alton Allen  

Mr. Elbert Malone, David Anderson, Dr. Judith Salley, 
Dr. John Williams, Ms. Debra Williams 

Mr. Elbert Malone, Alton Allen, Dr. Judith Salley, 
Dr. John Williams, Ms. Debra Williams 

Mr, Elbert Malone, Derek Best, Dr. Judith Salley,  
Dr. John Williams, Ms. Debra Williams 

Mr. Elbert Malone, Jarvie Robinson, Dr. Judith 
Salley, Dr. John Williams, Ms. Debra Williams 

Mr. Elbert Malone, Russell Willis, Dr. Judith 
Salley, Dr. John Williams, Ms. Debra Williams 

In collaboration with ongoing ground water sampling, South Carolina State University Interns (with Dr. John 
Williams’ project) gained real-world field sampling experiences under the direction of Dr. Gary Mills.   The 
intern’s special project area was to help determine the utility of tree core samples as an indicator of ground-
water contamination levels.  To accomplish this task, xylem in roots extending in different compass direc-
tions was also sampled.  Students were then trained in the SREL laboratory on how to use Gas Chromatog-
raphy Mass Spectrometry (GCMS) to determine the concentrations of VOC in their tree core samples.  In-
terns received certificates from Dr. Mills and SREL for their training accomplishments. 

Enhancement of Environmental Remediation Monitoring and Student Training  
at Savannah River Site (F3)  PI: Dr. John B. Williams  

 (Continued from page 3) 
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Analyze Fission Product from Nuclear Processes and Technology (F4) 
PI: Dr. Joe Emily 

On May 26, 2011, SCSU Associate Professor Dr. Joe Emily and Mr. William Boyce, ICPMS consultant con-
ducted a symposium title “Introduction to Environmental Nuclear Management” for 45 students participating 
in the Savannah River Ecology Field Station summer program. The symposium was hosted by the Savannah 
River Ecology Lab. 

After a brief introduction by Professor Denise Grant, Director of the Sa-
vannah River Field Station, students were given an overview of the mis-
sion of the Savannah River Ecology Laboratory (SREL) by SREL direc-
tor Dr. Ken McLeod. Next, retired SRNL scientist Dr. Ned Bibler gave 
students a tutorial on nuclear waste processing. Mr. Bill Boyce and Brad 
Wasson, sales representative for Agilent Technologies, gave presenta-
tions on the role of mass spectrometry in environmental waste manage-
ment. Students were then wowed by staff members from the SREL Her-
petology program with a live demonstration of native reptile species 
found in South Carolina.  The program ended with students taking a tour 
of the Biogeochemistry laboratory of SREL Professor and Assistant Di-
rector, Dr. John Seaman. 
 
Recent instrumentation advances have allowed scientist the unprecedent-
ed ability to detect the presence of trace elements in various samples 
down to the parts-per quadrillion levels. South Carolina State University 
(SCSU) recently acquired a state-of-the-art Agilent 7700X Inductively 
Coupled Plasma Mass Spectrometer (ICPMS) as the result of a grant 
from the US Department of Energy-Environmental Management (DOE-
EM) which allows SCSU students to be trained in using this powerful 
analytical tool. 
 
SC State University students enrolled in Dr. Emily’s Fall 2011 Analytical 
Chemistry class recently analyzed samples of apple juice and baby for-
mula from the shelves of local grocery stores for arsenic content.  Televi-
sion personality Dr. Oz recently created a stir by reporting that imported 
apple juice products were found to contain arsenic in amounts higher than 
those allowed in drinking water by the US Environmental Protection 
Agency. Dr. Emily’s students set out to investigate these allegations first 
hand. 
 
The picture of arsenic toxicology is very complex it involves research 
into total exposure and speciation. The ICP-MS is capable of analyzing 
for most of the elements in the periodic table at very low concentrations 
in a variety of matrices including food, environmental, clinical and ener-
gy related samples. South Carolina State University expects to use their 
newly acquired analytical tool for research and workforce development, 
to prepare its students for jobs in local companies and to inspire them to 
pursue advanced degrees in science. The university also expects local in-
dustry to call upon its experts to assist them in solving problems. 
 
Dr. Emily’s research interests include managing watershed resources in 
South Carolina which is a major energy producing state. 

Figure 1 - The Alligator snapping turtle is an example 
of the types of reptiles which staff member from the 
SREL Herpetology program demonstrated to students 
from the Savannah River Field Station. 

Figure 2 - SCSU senior chemistry major Charlencia 
Owens preparing apple juice samples for analysis 
while Dr. Emily and Joettie Clinton (SCSU sopho-
more student) look on. 

Figure 3 - SCSU sophomore chemistry major Joettie 
Clinton familiarizing herself with the operations of 
the ICPMS. 
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Agilent 7700X Inductively Coupled Plasma Mass 
Spectrometer (ICPMS)  

The Agilent 7700X Inductively Coupled Plasma Mass Spectrometer (ICPMS) is a powerful 
analytical tool, capable of identifying and measuring the amounts of most of the elements in 
the periodic table in a variety of sample matrices. ICPMS is routinely used to analyze drinking 
water for harmful toxic contaminants such as lead, arsenic, selenium, mercury and more at the 
part-per-quadrillion level. The ICPMS can also determine isotope ratios which allows forensic 
scientists to determine the origin of various unknown materials. In this project, we expect to 
train SCSU students to use the ICPMS to solve problems of interest to the nuclear waste 
processing and environmental management industry. Once these skills are acquired by SCSU 
students, they will be prepared to enter an expanding environmental management workforce 
with confidence. 

Analyze Fission Product from Nuclear Processes  
                              and Technology (F4)   PI: Dr. Joe Emily                

(Continued from page 5) 
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The Expansion of the Analytical National Testing and  
Research Center for Hazardous Material Transportation Safety (F5) 

 
PI: Dr. Charles Wright  

Co-PI: Dr. Judith Mwakalonge 

Project highlights for the July 7, 2011-October 6, 2011 reporting period show that SC State 
University Master of Science in Transportation students, Mr. Loren Morris and Mr. Eric 
Collins conducted research on this DOE project, “The Integrated Multimodal Hazardous 
Material Transportation Modeling and Emergency Response Planned Development, based on 
GIS, an advanced competition”. 

 
Mr. Morris objectives are to determine and resolve three (3) issues that can help the state’s 
hazardous material cleanup plan to become more effective and efficiently coordinated with a 
strategic methodology through policy.  The following issues will be addressed when 
determining the best way to handle hazardous material spill incidents and to understand why 
they need to be done. 
 

Determine how hazardous material spills affect drivers, roads congestion and the 
environment. 
Determine the proper methods to use when reporting a hazardous material incident. 
Determine the standard hazardous material highway cleanup method from across the 
nation, and establish the best attribute to be made into a South Carolina State standard. 

 
Mr. Collins is utilizing AIMSUN this software is designed to provide traffic and transportation 
engineers with an integrated software environment for modeling, analysis and management 
purpose.  A traffic modeling plan to lessen traffic congestion will be designed and developed to 
decrease crowdedness and congestion with traffic during football games at SC State 
University. 
 
 
Accomplishments 
 
Dr. Yuanchang Xie, former Principal Investigator for this DOE project, has been selected to 
conduct a presentation at the 2012 Transportation Research Board (TRB) Conference.  Dr. 
Xie’s paper is entitled, “A Multi-Modal Location and Routing Modal for Hazardous Material 
Transportation.”  This paper was written and based on the findings of the DOE project. 
Acknowledgement to the DOE financial report has been made in the paper. 
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Radiochemistry/Health Physics/Nuclear Engineering (F6) 

04/2011 – 07/2011 
Undergraduates and Achievements 

 
PI: Dr. Stanley N. Ihekweazu  

Co-PI: Dr. Zheng Chang  

The Undergraduates and their Investigations 

In the 1st quarter (from April to July, 2011), Year 2, we have hired twelve students from six 
majors (Radiochemistry, Nuclear Engineering, Health Physics, Medical Physics, Biology, and 
Nursing). Investigations have being carried out in seven separate research fields including 
radionuclide's in atmosphere, radioisotopes i(both sand & soil), detection of radon gas, and 
synthesis of organic scintillation materials for the detection of thermal neutrons. Statistics of 
student assistants working with DOE-EM/HBCU  Award#0000594 is illustrated in the graph 
below. 
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A List of the Undergraduates in Our Research Group 
 

Name  

 
Major Grade 

Year 
Research 

Kyle Childs 
 
 

Chemistry/ 
Radiochemistry  

 

Junior 
 

Conducting experiments on the synthesis of organic scintillation materials for the 
detection of thermal neutrons. 
 

Ashley Thomas 
 
 

Nuclear  
Engineering  

 

Senior  
 

Carrying out investigations in searching a new method to detect natural and artifi-
cial radionuclide's in environments 
 

Christine Jones 
 
 

Physics/Heath 
Physics 

 

Graduated 
 

Carrying out experiments on atmospheric radionuclide (7Be, 40K, etc.) using 
Spanish moss.  
 

Jasmine Oliver 
 
 

Physics/Medical 
Physics 

 

Graduated 
 

Carrying out experiments on searching a procedure to dissolve lichens and mosses 
using microwave digestion vessel. This procedure was adopted for the chemical 
and radiometric analysis of lichen and moss samples. 
 

Emmanuela Ojukwu  
 

Nursing 
 

Sophomore 
 

Conducted an experiment in searching for a proper method to separate a type of 
radioactive mineral particles from common sands in nature. 
 

JuLeia Allen  
 

Physics 
 

Senior 
 

Carrying out experiments to measure 222Rn and 220Rn in air with RAD7. 
 

Kara McCullough 
 
 

Chemistry/  
Radiochemistry  

 

Junior 
 

Carrying out a study on the detection of the Fission Products from Fukushima 
Nuclear accident triggered by the Earthquake on March 11, 2011. 
 

Oluwammuyiwa 
Abdayo  

 

Nursing 
 

Sophomore 
 

Conducting a study on the radioactive black minerals found in Lexington, SC. 
The investigation involves the separation of the black minerals from natural sand, 
and the characterization of the radioactive properties of the sample.  
 

 

Daniel Odeghe 
 
 

Nursing 
 

Junior 
 

Measuring the radon concentration in groundwater. Collecting the Spanish sam-
ples in the Orangeburg Area.  
 

Nkemakonam Okoye  
 

Chemistry/  
Radiochemistry  

 
 
 

Sophomore 
 

Conducting experiments on the synthesis of organic scintillation materials for the 
detection of thermal neutrons. Both liquid and solid organic samples have been 
synthesized. 
 

Kayland F. Huckaby  
 

Biology 
 

Junior 
 

Conducting a research post harvest pest management under the direction of  
Dr. R. Mahroof. 
 

Sharee Harris 
 
 

Chemistry/ 
Radiochemistry  

 

Graduated 
 

Carrying out a study on the detection of the Fission Products from Fukushima 
Nuclear accident triggered by the Earthquake on March 11, 2011. 
 

(Continued from page 8) 
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Collaboration with Experts in Various Disciplines 
 

1) Collaborating  with Dr. Lawrence Miller at the Department of Engineering, University of Tennessee at Knoxville.  Our students obtained 
training  to conduct investigations in nuclear instrumentation.  Some of them have conducted research on synthesis of new scintillation ma-
terials for the detection of thermal neutrons.   

2) Collaborating with Dr. Rizana Mahroof at the Department of Biological and Physical Sciences, SCSU to explore the possibilities of using 
isotopes as traces in the investigations of food safety and food security.   

3) Collaborating with Dr. Willard S. Moore at the Department of Geological Sciences, University of South Carolina to study the counting effi-
ciency of Radium Delayed Coincidence Counting (RaDeCC) system.  We have started an investigation of the radium isotopes in natural 
environments.  

4) Collaborating with Dr. Nasrollah Hamidi at the Department of Biological and Physical Sciences, SCSU to study the chemical structures of 
the functional polymers that can be used for the application of Homeland Security.  

                      

(Continued from page 9) 
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1 2 
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Achievement I: Measurement of Radon and Thoron Gases with 
RAD7 (Demayne Hytte and JuLeia Allen) 

Radon is a radioactive gas that comes from soil, sand, water and the construction materials. The US Environ-
mental Protection Agency (EPA) suggests that the mitigation is necessary if radon radioactivity is over 4 pCi/L 
in the indoor air. 
We have been conducting a study on the measurement of radon (Rn-222) and thoron (Rn-220) gases by RAD7 
technology. RAD7 can detect the concentration of radon and thoron gases by counting their daughter radioiso-
topes of polonium (Po-216 and Po-215). Based on the energies of the alpha particles emitting from these radio-
isotopes, RAD7 measures the concentrations of Rn-222 and Rn-220 simultaneously. 

RAD7 can detect radon (Rn-222) and thoron (Rn-220) nuclides by measuring their decay daughters Po-216 and Po-215 with a sili-
con barrier surface detector, which is capable of detecting the alpha particles with different energies. RAD7 take the advantage of the 
difference in the alpha particles emitted from Po-216 and Po-215  to count the activities of Rn-222 and Rn-220.  
 

(Continued from page 10) 
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Achievement II: Separation of a Natural Black Material with  
Abnormally High Radioactivity  

(Ashley Thomas, Emmanuela Ojukwu, and Daniel Odeghe) 
 

A natural material with abnormally high radioactivity was found at 
Red Bank Park, Lexington, South Carolina. This radioactive mate-
rial is black mineral particles mixed in the sandy soil that is of 
heavy erosion. Due to the difference of the density, the black miner-
al particles are slowly washed down the hill and accumulated on the 
bed of water tracks. 
 
The sample was collected and further separated from the common 
sand in the lab. According to the gamma spectrometric analysis, the 
sample is rich in U-238, U-235, and Th-232, and the daughter radi-
onuclide's in these decay series. 
 
This material will serve as a good natural sample for a kinetic study 
on the emanation of radon gas from solid rocks into groundwater. 

(Continued from page 11) 
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Achievement III:  Analysis of Radioisotopes in Natural Water 

                    (Daniel Odeghe, Nkemakonam Okoye) 

We have been using a number of instrumental techniques to analyze natural 
water samples in the lower country of South Carolina. 
 
The radionuclide's of interest are primordial and artificial radionuclide that 
frequently found in natural waters: U-238, U-235, U235, Ra-223, Ra-224, 
Ra-226, Ra-228, Rn-222, Rn-220, Pb-210, H-3, Sr-90, Cs-137, etc. 
 
For uranium isotopes, we are using ICP-MS and gamma-spectrometry to 
conduct the measurement. 
 
For radium isotopes, we are using the RaDeCC system to conduct the 
analysis. The RaDeCC system is a specially designed system to measure 
short-lived Ra-223 and Ra-224 simultaneously. With further treatment and 
gamma-spectrometry, Ra-226, Ra-228 can also be measured. 

For  artificial radionuclide's (H-3, Sr-90, and Cs-137), we needed to 
conduct a pre-concentration on the natural sample, and a gross alpha/beta 
measurement is conducted. We will conduct further radiochemistry 
analysis on the samples if the gross beta radioactivity is abnormally high. 
The best detection procedures for the artificial radionuclide's are still under  
investigation. We are aiming to find a generalized procedure that can be 
used for routine measurement and for the situation when there is a nuclear 
incident occurred. 

The RaDeCC system uses a Lucas cell to detect the alpha parti-
cles produced from the radioactive daughters of Ra-223 and Ra-
224 at the same time .It differentiates the radium isotopes using a 
so called “Delayed Coincidence Counting” technique.  

(Continued from page 12) 
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Achievement IV: The Synthesis of Organic Scintillators for  
Homeland Security Applications  

(Nkemakonam Okoye, Kyle Childs, and Oluwammuyiwa Abdayo)  

Terrorist use of fissionable radionuclide's for mass destruction nuclear 
weapons has become one of the major threats to the civilizations of 
modern world. For the purpose of national security, one of the urgent 
and challenging tasks is to develop new nuclear detectors that are capa-
ble of efficiently detecting the dangerous nuclear materials at public 
places and ports of entry. As fissionable radionuclide's are character-
ized of emitting g-rays and neutrons that are penetrative and difficulty 
to shield, most detection techniques take this advantage and detect the 
gamma/neutron radiations with the target materials possessing specifi-
cally designed properties. 
 
Among different target materials, organic scintillators are advantageous 
in high detection efficiency, low intrinsic background, fast response 
time, as well as high radiation stability. Organic scintillation materials 
are sensitive to b-, a-, and energetic heavy ions because these particles 
can readily deposit their whole energy in the matrix of the target mate-
rial. As to the detection of thermal neutrons, conventional wisdom is to 
load a nuclide with high cross-section for thermal neutrons in the or-
ganic scintillators. By measuring the energetic particles produced in the 
neutron capture, thermal neutrons can be detected. 
 
We are conducting a systematic research program on the boron-loaded 
organic scintillators for neutron detection. The effects of scintillate, flu-
ors, as well as synthetic methods of the scintillators will be carefully 
investigated in this program. The ultimate goal of this research program 
is to obtain boron-loaded solid polymeric scintillators with high scintil-
lation efficiency for the detection of thermal neutrons. Such kind of 
highly-sensitive scintillators are important target materials for the effi-
cient nuclear detectors that are in high demand for the purpose of con-
structing stronger homeland security systems.  

(Continued from page 13) 
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Achievements IV: Detection of the Fission Products from  
Fukushima Nuclear Accident  

(Kara McCullough, Sharee  Harris) 

We have successfully detected the nuclear fallout  in the atmosphere from 
the nuclear accident recently occurred in Fukushima, Japan. This success 
demonstrated the quick response of our laboratory to the environmental 
crisis and our research capability developed under the support of the DOE 
Environmental Management Grant. 
 
The results achieved in this effort has been reported by the local newspa-
per and press network. We will present the results and publish a paper on 
this work soon.  

(Continued from page 14) 
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Achievement V: Spanish Moss as a Biomonitor  
for the Airborne Radionuclide's  

(Christine Jones, Jasmine Olive, Emmanuela Ojukwu)  
 

An organism which can serve as a biomonitor must be capable of accu-
mulating metal species in measurable amounts, must be readily available 
for unprejudiced sampling, and must have a generally accepted cost of 
collection and analysis. Such organisms must also accommodate repeat-
ed studies on them, which must yield similar results. 
 
Spanish moss falls into this category. It uptakes heavy metals from  aer-
osols in the air by the interception of soluble or particulate matter. It is 
found everywhere in Southern United States, and is readily available for 
collection from trees. This property of Spanish moss makes it an excel-
lent tool for observing air pollutions. 
 
There are two mechanisms of up taking airborne metal pollutants by 
Spanish moss: the extracellular uptake and the intracellular uptake. The 
extracellular uptake is analogous to an ion-exchange process. It gives up 
H+ and metal ions of low-binding affinity for the heavy metal ions pre-
sent in air. It is a fast, passive, and reversible process which is dependent 
on the concentration of the metal ions in the air and unaffected by meta-
bolic inhibitors. The intracellular uptake is a slow, irreversible process. 
It depends on the species and metabolism of the moss. It is also stimulat-
ed by light. Both ways yield similar results. While the extracellular pro-
cess helps to indicate a temporary contaminant in the air, the intracellu-
lar process monitors pollutant in the air over a long period of time. 

We observed that each strand of Spanish moss grew in a cycle called its “growth 
cycle”. The growth cycles are separated with stems which are withered, thin, brown 
in color, and very different from other parts of the moss. In each of the cycles, about 
6 branches were often noticed to sprout out from the stem. This indicates that the 
Spanish moss grew in a constant rate, and suggests that It is possible to estimate 
samples which have grown in a particular period of time. 

(Continued from page 15) 
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Students’ Feedback about the Research Experience 
 

Name Major Feedback 

Kara  
McCullough 

 
 

Radiochemistry 
 

 “I am a rising junior at South Carolina State University majoring in Chemistry with 
concentrations in Radiochemistry. I was granted the opportunity to conduct research 
with Dr. Chang. The research conducted focused on the radioactivity stremming from 
the Fukushima crisis in Japan. I am extremely proud and thankful to have been a 
part of this profound research. I learned a wide range of information about radionu-
clides, radioactivity, and gamma spectroscopy from Dr. Chang and this research. I 
studied half life and radioactivity and how it changes over time. With the collected 
samples, compared the results of radiation from Japan with the radiation that was 
exposed to Orangeburg, SC. I am truly confident in my knowledge, usage, and read-
ing of the gamma spectrometer. I dedicated much time to my research project and 
gained more responsibility and knowledge. Overall this experience has pushed me 
very aggressively and I will take on this responsibility again to conduct research with 
an amazing professor and project. “ – Kara McCullough 
 

Nkemakonam 
Okoye  

 

Radiochemistry 
 

“Working with Dr. Chang’s research project has really expanded my academic hori-
zon. I worked on the fabrication of boron- loaded liquid and plastic scintillators for 
neutron detection. This project has sharpened my experimental skills and has given 
me a better understanding of certain advanced concepts in physics, nuclear chemis-
try and organic chemistry. I had the liberty of coming up with my own ideas and initia-
tives on how to push the research forward. This gave me a sense of responsibility 
and made me develop a passion for my work. I am happy for the discoveries we 
have made so far and I am optimistic that more discoveries will be made with time. I 
will always remain grateful to Dr. Chang and his sponsors for giving me this wonder-
ful learning opportunity. “– Nkemakonam Okoye  
 

Emmanuela 
Ojukwu  

 

Nursing 
 

“My experiences in my research work are superb ones. I have worked as a Research 
Assistant in the Radiochemistry Department for a period of eight months now and 
have loved every bit of my work therein. I can brag that it has changed my life posi-
tively in ways I never imagined as a student, a scientist, and of course a future lead-
er. I love the feeling of responsibility and self confidence I get each time I find out 
fruitful ways of tackling the research problems myself. Moreso, my current research 
on the black minerals on sand samples introduced me to a lot of hazardous and am-
biguous chemicals, machines, and specimens which require a lot of I.Q, patience, 
alertness, ability, perseverance, time and energy to master its mode of operation. I 
can brag now that I have gathered all these and even more. Being that I am a nurs-
ing student, I find my work really awesome. Thanks to the DOE Research which has 
given me this opportunity.” – Emmanuela Ojukwu 
 

Daniel 
Odeghe 

 
 
 
 

Nursing 
 
 
 
 

“The benefits of my summer research with Dr. Chang cannot be over emphasized. 
Starting from the first day to the last day, I acquired a considerable amount of 
knowledge that the four walls of a classroom cannot give me. My project was based 
upon Radon count in well waters and we had many field trips to different well loca-
tions to collect and measure radon gas. Even under the hot sun, Dr. Chang stood by 
us and supervised our procedures to make sure we did everything accordingly. In 
summation, it has been  a fun filled and educational summer.” – Daniel Odeghe 

(Continued from page 16) 
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Collecting sea water at Edisto Beach for the analysis of radium isotopes. from left to right, Nkemamkonam Okoye 
(Radiochemistry), Daniel Odeghe (Nursing), Zheng Chang, Boaz Bett (Radiochemistry) 

Sampling well water at a house in Orange-
burg. Standing: Boaz Bett (Radiochemistry), 
Squatting: Willard Moore (USC Retired 
Professor of Geology) 

Extracting radioactive radon gas from a well-water sample at the Applied Radia-
tion Sciences Laboratory. From left to right: Nkemamkonam Okoye 
(Radiochemistry), Daniel Odeghe (Nursing), Samuel Morenikeji 
(Radiochemistry) 

Students having a good time while collecting sea water at Edisto 
Beach for the analysis of radium isotopes. From left to right: Nke-
mamkonam Okoye (Radiochemistry), Daniel Odeghe (Nursing), 
Emmanuela Ojukwu(Nursing) 

Working in the Environmental Radiochemistry Laboratory. From left to right: 
Damayne Hyatt (Nuclear Engineering), Samuel Morenikeji (Radiochemistry), 
Emmanuela Ojukwu(Nursing) 

                   The Study of Water Quality  (Continued from page 17) 
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Improved Environmental Management and Computational 
Sciences Project at SC State University (F7) 

PI: Dr. Denise Grant 

Savannah River Environmental Sciences Field Station Summer 2011 Intern Presentation to the 
Department of Energy-Savannah River and Citizen’s Advisory Board (CAB) 

On July 18th, 2011, SRESFS had the honor of making a 
special presentation to the DOE-Savannah River Manag-
ers and Staff.   The event consisted of a brief introduction 
of the program by the director, Dr. Denise Grant.  Man-
agers were able to hear perspectives of Ms. Candice 
Freeman (DOE Project Manager, Sponsor, and previous 
SRESFS Intern), Dr. Kathleen Carvalho-Knighton 
(2010/2011 Faculty and Advisory Board member), and 
student perspectives.  Students discussed why they were 
attracted to the program, how the program has impacted 
their career decisions thus far, and their future career 
plans.  After the presentations, students presented their 
class project posters to the group in a poster forum.  
  
On July 25th, these students had a second opportunity to 
showcase their posters and program experiences to the 
SRS Citizen’s Advisory Board (CAB) Bimonthly Com-
bined Committee Meeting at the Savannah Rapids Pavil-
ion in Martinez, GA. This board is comprised of local 
stakeholders who are members of the surrounding com-
munities; many represent local businesses or agen-
cies.  They presented their posters and were available to 
answer questions from the CAB. 

Pictured above from left to right:   Candice Freeman (DOE), Daniel 
Guzman (SCSU), Jessica Cochran (USCA), Kathy Carvalho-
Knighton (USF St. Petersburg), Denise Simmons (SCSU), Mary 
Barnwell (Benedict College), Erica Echols (SCSU), Alicia Grays 
(Benedict College), and Lindsey Callier (SCSU) 

Pictured below is Mr. Daniel Guzman, a DOE Environmental 
Management Intern who had the opportunity to take ENV 300 
Intro to Environmental Science, ENV 305 Environmental Health, 
ENV 399 Human Ecology and Social Impact Analysis, and ENV 
306 GIS and Land Use Decisions.  He is presenting his ENV 399 
course poster entitled, “Proposed Revitalization of Graniteville & 
Effects on Human Populations”.  Daniel is a sophomore Mechan-
ical Engineering Technology student at South Carolina State 
University. 
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