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Presentation Notes
To start, we wanted to give an illustration of the Superfund Research Program, and how it fits within the NIH Mission.  
NIH’ mission is to use fundamental knowledge to learn about living systems and apply it to enhance health, lengthen life, and reduce the burdens of illness and disability.
We’re a part of the NIEHS, one of the many Institutes of the NIH. Our mission is to look closely at the interaction between environmental exposures and health outcomes.  
With SRP. Our mission is governed by the 1986 Superfund Amendment Reauthorization Act which mandates NIEHS to have a university based grant program to investigate fundamentals of toxicology, risk assessment, detection and remediation technology as relevant to Superfund stakeholders. Superfund stakeholders are primarily our colleagues at EPA and ATSDR, who manage the National Superfund program, as well as the communities impacted by sites. 
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SRP Mandates under SARA

Mandates Call for the Development of:

o Advanced techniques for the detection, 
assessment, and evaluation of the human 
health effects of hazardous substances

o Methods to assess the risks to human health 
presented by hazardous substances

o Methods and technologies to detect hazardous 
substances in the environment

o Basic biological, chemical, and physical 
methods to reduce the amount and toxicity of 
hazardous substances

University-based basic research program 
established in 1986 under Superfund 
Amendments Reauthorization Act (SARA)

Health Effects

Assessing Risks

Detection

Remediation

Biomedical and Risk 
Research

Environmental Science and 
Engineering Research
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NIEHS Superfund Research Program Highlights

• Since 1987, The Superfund 
Research Program (SRP) has:
– Conducted work at 217 hazardous 

waste sites

– Patented approximately 98 
inventions

– Produced approximately 8105 peer- 
reviewed publications, which makes 
it one of the most productive 
programs ever funded by the 
federal government

• The SRP currently provides support 
to over 1400 professionals and more 
than 680 trainees involved in 
research

Presenter
Presentation Notes
Produced approximately 8105 peer-reviewed publications which makes it one of the most productive programs ever funded by the federal government
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Where We Work…

15 Multi-Project Grants
6 SBIR/STTR
5 Bioavailability Assay Grants

Map also shows: Study Sites and Partnering Institutions

Presenter
Presentation Notes
Legend: 

	Superfund Multiproject Research Centers bring together interdisciplinary teams of scientists to conduct 	problem-based, solution-oriented research focused on a central environmental public health issue.�	The SRP currently funds 18 Multiproject Research Centers� 
	Individual Research Projects are awarded for individual research projects to address specific issues 	that complement the Multiproject Research Centers.�	The SRP currently funds 5 Individual Research Projects

	Small Business Innovation Research (SBIR) / Small Business Technology Transfer Research 	(STTR) Grants are awarded to foster the commercialization of technologies, products, and devices 	developed by the SRP and others.�	The SRP currently funds 6 SBIR/STTR Grants

	Occupational and Safety Training Education Programs on Emerging Technologies Grants (R25) are 	awarded to Institutes of Higher Education to develop continuing education and academic curricula on 	occupational health and safety management practices in the areas of emerging technologies.�	The SRP currently funds 3 R25 Grants� 	
	Superfund Research Program Partnering Institutions

	Superfund Research Program Research and Outreach at Hazardous Waste Sites� 	
	Indicates more than one site at a location� 	
 Numbers on map indicate EPA regions	
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How SRP Defines Emerging Contaminants
• High Production Volume Information System (HPVIS)
• Rare Earth Elements (REEs)
• Provisional Peer Reviewed Toxicity Values (PPRTV) 
• ATSDR emerging contaminants would include extremely 

data poor contaminants that ATSDR or National Center for 
Environmental Health (NCEH) 

• Federal Facilities Restoration and Reuse Office (FFRRO) 
Emerging Compounds: FFRRO 

Presenter
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SRP draws from other federal agencies to define Emerging Contaminants and lists these resources in our calls for applications. We always add the caveat that applicants need to make the connection to Superfund, particularly for emerging contaminants.
We try to steer applicants away from pharmaceutical/personal care products or contaminants that are directly associated with occupational exposures or exposures to consumer products. We are doing work with phthalates and some nanomaterials, but the rest of NIEHS funds a lot of research in these contaminants. 
We try to limit the investment in research on drinking water contaminants or municipal solid waste streams.

From the RFA: Emerging Contaminants (ECs): There are a number of contaminants that are of emerging concern to Superfund for reasons such as the increasing prevalence of the compound on Superfund sites or in human biomonitoring studies together with a lack of data about the hazards of the compound. Applicants considering a focus on contaminants of emerging concern are strongly encouraged to contact SRP staff early in the application process in order to discuss the programmatic relevancy of the proposed hazardous substance. As a general framework, the following characteristics would make ECs candidates for consideration within the SRP Centers: high production volume agents with demonstrated potential for human health and environmental impact (e.g., “high priority" for risk-based priority decisions: http://www.epa.gov/hpvis); chemicals presumed to be toxic based on structural similarity to the CERCLA Priority List of hazardous substances and likely to cause exposures from a point source; and environmental contaminants of emerging interest due to rapidly increasing production volume combined with suspected toxicological and bioaccumulative characteristics or a change in toxicity risk or regulatory status. Other ECs identified by SRP stakeholders include: 
5 

o Rare Earth Elements (REEs): a recent, rapid increase in the domestic extraction of REEs (i.e. elements that fall into the class of Lanthanides as well as scandium and yttrium) has opened new mining reserves and developed numerous recycling processes. The environmental implications of these operations are not well understood, but information is needed to effectively anticipate health or environmental issues associated with REE mining/milling, resource processing, and/or recycling of materials and the associated solid and liquid wastes. 
o Chemicals of Unknown Hazard Found at Superfund Sites: EPA derives Provisional Peer Reviewed Toxicity Values (PPRTV) for data poor hazardous substances when there is not enough toxicological data to derive Reference Doses (RfDs) or Reference Concentrations (RfCs), or cancer values. The following compounds represent the most common requests to the Superfund Health Risk Technical Support Center for toxicity values that are currently listed as "no value" PPRTVs: n-propylbenzene (103-65-1), phenanthrene (85-01-8), dimethyl phthalate (131-11-3), 3-nitroaniline (99-09-2), tert-butylbenzene (98-06-6), carbazole (86-74-8), sec-butylbenzene (135-98-8), n-butylbenzene (104-51-8), acenaphthylene (208-96-8), p-nitrophenol (100-02-7), p-chloro-m-cresol (59-50-7). PPRTVs can be found at the following website: http://hhpprtv.ornl.gov/. In addition, there are several IRIS compounds relevant to Superfund for which particular hazard endpoints are unknown or for which there is insufficient data to derive reference doses. The list of IRIS chemicals with toxicological reviews are found on this website: http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.showToxDocs 
o ATSDR emerging contaminants would include extremely data poor contaminants that ATSDR or National Center for Environmental Health (NCEH) evaluates at hazardous waste sites or in other exposure scenarios. ATSDR ECs would also include extensively used new chemicals with a high potential to appear at hazardous waste sites or chemicals measured in NHANES human samples (National Exposure Report produced by DLS/NCEH) with insufficient data to evaluate health effects. 
o Federal Facilities Restoration and Reuse Office (FFRRO) Emerging Compounds: FFRRO is a resource for many ECs. FFRRO ECs of particular relevance to SRP stakeholders include the following: perchlorate, polybrominated diphenyl ethers (PBDEs), polybrominated biphenyls (PBBs), and perfluorooctanoic acid (PFOA). For a full list of FFRRO emerging contaminants and for additional EC resources, please see http://www.epa.gov/fedfac/documents/emerging_contaminants.htm. 


http://www.epa.gov/fedfac/documents/emerging_contaminants.htm
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SRP Emerging Contaminants
Currently, SRP research of emerging contaminants includes:

Remediation and fate and 
transport studies

• 1,4-dioxane
• Nanoparticles
• Perchlorate
• Perfluorooctonic acid (PFOA)
• Phthalates
• Polybrominated flame 

retardants, including PBDE
• Triclocarban and triclosan

Health effects and exposure 
studies

• Environmentally persistent free 
radicals

• Nanomaterials
• Perchlorate
• Phthalates
• Polybrominated flame 

retardants, including PBDE
• Triclocarban and triclosan

Presenter
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For the most part, the research we focus on addresses legacy contaminants: arsenic, mercury, PCBs, TCE/PCE; however, our RFA does allow applicants to address emerging contaminants. 

Currently, we consider our emerging contaminant list to include:1,4-dioxane, Environmentally Persistent Free Radicals, Nanomaterials, Perchlorate, Perfluorooctonic acid (PFOA), Polybrominated flame retardants, including PBDE, Triclocarban and triclosan

As you can see, some of contaminants are studied from both a non-biomedical and biomedical standpoint.  

Recently, applications have come in for research in Aromatic amines - alkylanilines, triazines - biomarkers
2,4,6-trinitrotoluene (TNT) – remediation method; e2 estrogens
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Groundwater Bioremediation of 1,4-dioxane

• Identifying and studying microbial 
communities (anaerobic and aerobic), 
that can remediate TCE and 1,4 
dioxane
– Degradation by both metabolic and 

cometabolic pathways
– Identified signature genes that predict 

success in groundwater bioremediation
– Studies on dioxane degradation 

pathway of Pseudonocardia 
dioxanivorans CB1190

Lisa Alvarez-Cohen, UC Berkeley SRP (P42ES004705)

Presenter
Presentation Notes
Meta-Omics of Microbial Communities Involved in Bioremediation, Lisa Alvarez-Cohen (UC Berkeley SRP -P42ES004705)
http://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?Project_ID=P42ES47050027 

Studies on dioxane degradation pathway of �Pseudonocardia dioxanivorans CB1190, the first bacterium confirmed to mineralize 1,4-dioxane to CO2 and to use dioxane as a carbon source for cell synthesis




Degradation of Dioxane in Superfund Site Soil
• Alvarez-Cohen applied her bioremediation work to soil from a Superfund 

site in CA with dioxane and other organic contaminants

• Researchers observed dioxane degradation by cometabolism with 
tetrahydrofuran (THF) or propane amendments



Bioremediation of 1,4-dioxane

• Remediation of 1,4-dioxane from water resources via a 
biological treatment pathway

• SBIR investigators are developing an engineered bioreactor 
called the MB-DX bioreactor 

• High density of Rhodococcus sp. N21 fully integrated within 
the bioreactor material matrix

Microvi Technologies, Joseph Salanitro (R43/R44 ES022123)

Map of the PLS Site and dioxane plume

Scanning Electron Micrographs shows cross section of one 
biocomposite matrix (A), microbial integration throughout 
the pores and cavities of the material (B), and a high cell 
density contained within the matrices (B-D)

Presenter
Presentation Notes
Development of a High Performance Bioprocess for Eliminating 1,4-Dioxane in Water, Joseph Salanitro
http://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?Project_ID=R43ES22123 

Novelty – development of high-rate biological treatment pathway has been found that apparently does not require pre-induction. This discovery may significantly simplify the treatment process. Second, this pathway can be utilized in a new high performance bioprocess that may overcome most or all of the engineering obstacles faced by conventional biological treatments. Specifically, this research builds on and certifies these initial successes by conducting a series of laboratory (kinetic) experiences using 1,4-dioxane alone and in the presence of a co-contaminant, trichloroethylene (TCE). A continuous-flow bioreactor prototype is then designed and constructed. This model is tested extensively over several months using actual groundwater from a contaminated site to determine its specific performance under a range of operating conditions. These performance parameters are used to design a larger pilot-scale reactor that will undergo further refining in a field site in the next phase of research.
The primary intended outcome of this research is a high performance bioprocess for eliminating 1,4-dioxane in water resources. Based on successful preliminary studies, it is expected that this new technology will be simpler, more effective, and less costly than any 1,4-dioxane treatment technology available on the market today. Most importantly, the research is intended to provide a valuable tool for protecting and remediating drinking water supplies, thus safeguarding public safety and environmental sustainability.

This grant is about to be awarded as a phase II.
http://www.microvi.com/portfolio/water/




ISCO with Persulfate/Iron for 1,4 Dioxane and PFOA

• Testing new approaches for oxidizing 
contaminants that are difficult to treat with 
existing technologies like PCBs, 1,4- 
dioxane, and perfluorooctonic acid (PFOA)

• Applying these approaches to create 
treatment systems and develop kinetic 
models with persulfate and iron-containing 
solids 

• Currently working with aquifer sediment 
collected from a series of different hazardous 
waste sites to understand the relationship 
between geochemistry and persulfate 
activation rates.

• Anticipated Outcome: Model that will predict 
the efficiency of systems used for in situ 
chemical oxidation of organic contaminants 
with hydrogen peroxide

David L Sedlak, Fiona M. Doyle, UC Berkeley (P42ES004705) 

PFOA

Presenter
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Oxidative Remediation of Recalcitrant Contaminants with Persulfate, David L Sedlak, Fiona M. Doyle
http://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?Project_ID=P42ES47050103 

Researchers at the UC Berkeley SRP Center (P42ES004705) are testing new approaches for treating emerging contaminants that are difficult to remove with existing technologies, such as perfluorooctanoic acid (PFOA), using persulfate, a relatively inexpensive reagent that can oxidize many of the most recalcitrant contaminants present at hazardous waste sites. Through the use of kinetic models and detailed research on reaction mechanisms, the researchers are developing the means of predicting contaminant transformation rates and optimizing system performance

PFOA does not occur naturally in the environment and has been detected in industrial waste, stain resistant carpets, carpet cleaning liquids, house dust, microwave popcorn bags, water, food, some cookware, and Teflon. It has been associated with altered immune function, adverse developmental effects, and increased risk of chronic kidney disease and  liver cancer (17).
Emerging Contaminants Fact Sheet: http://www.epa.gov/fedfac/pdf/ec_technical_fs_pfos_pfoa_march_2013.pdf 




Direct-Push Oxidant Candles with Pneumatic Circulators

•

 

To remove chlorinate solvents and petroleum products from 

 contaminated aquifers – potential use for 1,4 Dioxane

Mark Christenson, Airlift Environmental (R41ES022530)

On a simple burner, purple 
permanganate granules are mixed with 
paraffin to create candles Mark Christenson shows how paraffin-based 

permanganate candles are prepped for lowering 
down a borehole at a Cozad landfill site.(Photos by Steve Comfort)



Biochar Amendments for TCC/TCS Remediation

•

 

Investigating how biochar application in soil may provide 

 benefits through reduced contaminant mobility

•

 

Biosolid land applications applications: TCC/TCS 

•

 

Wood and walnut shell biochar soil amendments effectively 

 sequesters 

•

 

Also working with Ian Kennedy on NZVI for remediation.

Kate Scow, UC Davis (P42ES004699)

Triclosan Triclocarban

Presenter
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Transport, Transformation, and Remediation of Contaminants in the Environment, Kate Scow
http://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?PROJECT_ID=P42ES46990010
Wood and walnut shell biochar soil amendments have been evaluated as a potential co-amendment with biosolids to enhance sequestration of heavy metals and organic contaminants (pharmaceuticals, pesticides). Results from batch experiments demonstrate that biochars (walnut shell biochar in particular) have a high binding capacity (similar to activated carbon) for the heavy metals (Cd, Pb, Ni, Cu) and organic compounds (ciprofloxacin, tricolsan, triclocarban, monuron, diuron, linuron) studied. These findings indicate that while biochar soil application may provide benefits through reduced contaminant mobility, in agricultural settings where soil-active pesticides are used higher application rates of pesticides will be required.



Nanomaterial-based Remediation of Contaminated 
Sediments

• Focus on polybrominated flame retardant decabrominated diphenyl ether, 
BDE-209, among other contaminants 

• Researchers are studying nano-bio remediation using zero valent iron (ZVI) 
and titanium dioxide (TiO2) nanomaterials for contaminant degradation by:

– Investigating the use of nanomaterials as catalysts for direct treatment of 
contaminated sediment and water 

– Assessing microbial degradation of the target contaminants by sediment 
microorganisms with and without nanomaterials

– Uncovering possible synergies of nanoparticle-based remediation with 
natural microbial degradation processes

Mark Weisner, Duke University (P42ES010356)

Presenter
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Nanoparticle Based Strategies for Remediation of Contaminated Sediments: Implications, Synergies, and Antagonistic Effects with Associated Nano-Bioremediation
Mark R Wiesner, Claudia Gunsch, Heileen Hsu-Kim 
http://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?Project_ID=P42ES103560105
Figure from: Transport and Retention of Selected Engineered Nanoparticles by Porous Media in the Presence of a Biofilm
http://pubs.acs.org/doi/abs/10.1021/es304501n?journalCode=esthag
To better understand how nanoparticles interact with bacteria to improve what we know about their interaction and learn how they can be used to stimulate biodegradation

http://www.epa.gov/fedfac/pdf/technical_fact_sheet_pbde_pbb.pdf 

From 2013 progress report: We first aim to evaluate degradation of target contaminants by Ti02 and NZVI, while simultaneously studying the potential for biotic degradation. These investigations will provide a baseline of reactivity by which more complex systems (i.e., nanomaterial/microorganism mixtures) will be compared and will also aid in determining degradation pathways. Our second aim will be to investigate the influences of nanomaterials and microbial systems both on each other and their remediation efficacy. The nanomaterials and microrganisms may work together resulting in improved degradation (synergy) or may work against each other to inhibit degradation (antagonism).
The hydrophobic nature ofthe target compounds for NZVI remediation (e.g., BDE-209) will cause them to preferentially bind to solid particles in sediment, rather than pore waters and aquifers. To better represent contaminated sediments, we have developed a method for uniformly adsorbing a brominated flame retardant (BDE-209) onto silica beads. For an initial assessment of the ability of NZVI to degrade adsorbed BDE-209, a 10'*-10® molar excess slurry of NZVI was incubated with BDE-209-coated silica beads for 24 hours in dark conditions at room temperature. Gas chromatographymass spectrometry analysis indicated that 25-50% of the initial BDE-209 is degraded after 24 hour incubation with excess NZVI. This method will be used to investigate the role of particle size and stabilizer type on NZVI reactivity. A similar method is currently being employed to assess the timescale of BDE-209 degradation by NZVI. 
Bioremediation of brominated targets. We have developed anaerobic enrichment cultures mimicking anaerobic digesters to ascertain whether those microbial communities are capable of degrading two types of brominated flame retardants. Samples have been collected to monitor changes in microbial ecological structure that may be correlated to flame retardant presence. In addition, pure and mixed cultures with known dehalogenating potential have been obtained. Experiments are underway to monitor differences in degradation kinetics between the various flame retardants. These data will be used to measure baseline anaerobic biodegradation rates.



Detection Technologies to Improve Remediation of 
Perchlorate in Food and Water Supplies

• Online perchlorate analyzer to facilitate 
remediation efforts, allowing ion- 
exchange resin bed reactors to operate 
more cost effectively and with greater 
public safety

• Online device taken to Southern CA to 
test remediated water

• Bench instrument taken to a hazardous 
waste site in Mississippi to test 
perchlorate

– More amendable to field work and 
quickly assessing many wells within a 
short time 

– Requires less sample volume

Advanced Microlabs, Philippe Dekleva (R44ES017200)

Presenter
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Safe and Cost Effective Water Remediation, Enabled by an Online Perchlorate Analyzer, Phillippe Dekleva
http://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?PROJECT_ID=R44ES17200&searchTerm=perchlorate

Most perchlorate remediation strategies rely on ion-exchange resin bed reactors that operate in series as a fail-safe. Resin beds and resins are the largest cost items in the remediation process. If an online monitoring device could be developed that would warn operators of a bed reaching its exhaustion limit, remediation efforts could operate more cost effectively and with greater public safety.

Online device taken to Southern CA to test remediated water:
Instrument works well 
Researchers plan to improve the user interface and analysis software

Requires less sample is important because some wells can take a couple of hours to extract a few ml of water.
Mississippi site is on a DoD grant: If successful, it could lead to an instrument contract for Advanced Microlabs.
More about perchlorate:
Perchlorate (ClO4-) is a small, highly water soluble anion used in solid propellant for rockets, missiles, and fireworks. It is found as a contaminant in food and water supplies across the United States. Human exposure to perchlorate is an important health concern and area of active research because it interferes with iodide uptake of the thyroid, potentially decreasing production of thyroid hormones. This can lead to developmental delays in children and metabolic dysfunction in adults
http://www.epa.gov/fedfac/pdf/technical_fact_sheet_perchlorate.pdf 
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Detection and Exposure Assessment Tools

– “Tea Bag” contains  adsorbent(s)

– Concentrates analytes from large biological and 
environmental samples to make detection of the 
analytes easier. 

– “Non-targeted” adsorbent collects suite of 
compounds  (including phthalates) for later 
analysis.

Goal: Provide small, 
stabilized sample for long 
term storage and future 
testing of aliquots.

Goal: Provide small, 
stabilized sample for long 
term storage and future
testing of aliquots.

Northeastern University, Roger Giese, (P42ES017198)

Presenter
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http://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?Project_ID=P42ES171980101

The superfund research program has invested much research in exposure assessment.  One new and exciting tool is Roger Geise’s tea bag, containing one or more adsorbents, provides a low cost, convenient way to concentrate analytes from large biological and environmental samples to make detection of the analytes easier, while providing a small, stabilized sample for long term storage and future testing of aliquots.  The size of the jar is 0.5 gallon.

The beauty of this new sampling tool is that it is easy to use for in-home interviewers.  Indeed this is part of the Northeastern Center – which involves nurse home interviewers.
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Arizona State University and University of Florida

Rolf Halden and Nancy Denslow, (R01ES015445)

Bioavailability Assay 

• Multi-analyte Sensor: in situ sampling/bioavailability 
determination (IS2B) tool 

• Analytes: triclosan, triclocarban, fipronil, ppDDE, 
dieldrin

• Sites: Lake Apopka, FL Superfund Site 

Presenter
Presentation Notes
Photo of technology device – miniaturization in process.
Multichannel analyte
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2483538
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Environmentally Persistent Free Radicals (EPFRs) 

• LSU researchers have discovered chlorinated 
aromatic hydrocarbons and substituted phenols 
chemisorb to the surfaces of particulate matter 
where they reduce the metal and form a free 
radical

• LSU formed an interdisciplinary collaboration to 
explore the impacts of these emerging pollutant 
particle systems 
– EPFRs were shown to generate ROS, oxidative 

stress, and cardiopulmonary dysfunction in rat 
pups exposed by inhalation

– Studies provide evidence that just measuring 
PM without considering EPFRs may lead to 
erroneous conclusions concerning toxicity of 
environmental PM

Louisiana State University (P42ES013648)

Presenter
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Louisiana State University - Environmentally Persistent Free Radicals
Center Director: Barry Dellinger
http://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?Project_ID=P42ES13648

LSU researchers have discovered chlorinated aromatic hydrocarbons and substituted phenols chemisorb to the surfaces of particulate matter where they reduce the metal and form a free radical
These EPFRs form in combustion and thermal processes including hazardous waste incineration and diesel combustion
By attaching to PM, EPFRs can persist much longer than a normal free radical


Environmentally persistent free radicals induce airway hyperresponsiveness in neonatal rat lungs
http://www.particleandfibretoxicology.com/content/pdf/1743-8977-8-11.pdf




Discovering EPFRs in Soil at Hazardous Waste Sites

• Analyses of former wood treating facility containing pentachlorophenol 
(PCP) as a major contaminant revealed a 30x higher EPFR 
concentration in the PCP contaminated soils than in the non- 
contaminated soil. 

• Recognition that EPFRs can be formed in PCP contaminated soils 
indicates EPFRs are not confined to combustion-generated PM and 
are more environmentally prevalent than originally suspected 

• The existence of potentially toxic EPFRs questions the long held belief 
that sorption of an organic pollutant to a soil matrix is a method of 
mitigating its environmental impact

Detection at a Superfund Wood Treating Site

Presenter
Presentation Notes
Safe and Cost Effective Water Remediation, Enabled by an Online Perchlorate Analyzer, Robert Cook
http://tools.niehs.nih.gov/srp/programs/Program_detail.cfm?Project_ID=P42ES136480102
Detection of Environmentally Persistent Free Radicals at a Superfund Wood Treating Site
http://pubs.acs.org/doi/full/10.1021/es2012947

At uncontrolled sites, human exposure can occur by using water containing contaminated sediments or inhalation of airborne dust from wind erosion. EPFRs similar to pentachlorophenoxyl have been shown to generate ROS, oxidative stress, and cardiopulmonary dysfunction in rat pups exposed by inhalation.(15, 87, 88) 
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Thank You!

Contributors: 
Sara Mishamandani, Danielle Carlin,
Beth Anderson, Michelle Heacock, and Bill Suk 

Heather Henry
henryh@niehs.nih.gov
919-541-5330
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Searching for SRP Research

• SRP Website: 
– http://tools.niehs.nih.gov/srp/search/index.cfm

• NIH RePORTer: 
– http://projectreporter.nih.gov/reporter.cfm

http://tools.niehs.nih.gov/srp/search/index.cfm
http://projectreporter.nih.gov/reporter.cfm
http://projectreporter.nih.gov/reporter.cfm
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SRP Funding Mechanisms 

23

Multi‐Project Centers (P42)
Designed for integration across disciplines: 

 
Biomedical and Non‐Biomedical Research; 

 
Community Engagement, Research 

 
Translation, and Training.  Basic and 

 
application‐oriented.

 
Request for Applications. Annual RFA.

Multi‐Project Centers (P42)
Designed for integration across disciplines: 

 
Biomedical and Non‐Biomedical Research; 

 
Community Engagement, Research 

 
Translation, and Training.  Basic and 

 
application‐oriented.
Request for Applications. Annual RFA.

Individual Research Project  

 (R01)

 Designed to address specific issues to 

 
complement the multi‐project research 

 
program;  tackle issues of emerging 

 
concern for Superfund.  Current 

 
solicitation:

 Biogeochemical Interactions Affecting 

 
Bioavailability for in situ Remediation of 

 
Hazardous Substances (R01)

 

Individual Research Project  

 (R01)
Designed to address specific issues to 

 
complement the multi‐project research 

 
program;  tackle issues of emerging 

 
concern for Superfund.  Current 

 
solicitation:

Biogeochemical Interactions Affecting 

 
Bioavailability for in situ Remediation of 

 
Hazardous Substances (R01)

Small Business Research Grants 

 SBIR/STTR (R41‐44)

 Foster the commercialization of technologies, 

 
relevant to hazardous substance clean‐up 

 
and monitoring.  Ongoing Funding 

 
Opportunity

 

Small Business Research Grants 

 SBIR/STTR (R41‐44)
Foster the commercialization of technologies, 

 
relevant to hazardous substance clean‐up 

 
and monitoring.  Ongoing Funding 

 
Opportunity

Conference Grants (R13)
Provides funding for conferences related to 

 
SRP mandates.  Ongoing Funding Opportunity

 

Conference Grants (R13)
Provides funding for conferences related to 

 
SRP mandates.  Ongoing Funding Opportunity

Funding Opportunities: http://www.niehs.nih.gov/research/supported/dert/cris/programs/srp/funding/index.cfm

Occupational Training (R25)
Emerging issues in EHS training. Closed.
Occupational Training (R25)
Emerging issues in EHS training. Closed.

Supplement Awards
Trainee externships/work exchanges, 

 
technology transfer opportunities. 

 

Supplement Awards
Trainee externships/work exchanges, 

 
technology transfer opportunities. 

http://www.niehs.nih.gov/research/supported/dert/cris/programs/srp/funding/index.cfm
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