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m National Institute of Environmental Health Sciences
Your Environment. Your Health. https://www.niehs.nih.gov/research/supported/centers/srp/funding/index.cfm

SRP Funding Mechanisms Advertise in TechDirect Newsletter and Funding Opportunity Webinars

Multi-Project Centers (P42) Time-Sensitive Grants (R21)
Designed to integrate basic and application-oriented Research on unpredictable events with a limited
research across disciplines: window to collect samples or data. OPEN
» Biomedical and Environmental Science and
Engineering research. Occupational Training (R25)
»  Community Engagement, Research Translation, Emerging issues in EHS training. Closed 2020
Data Science, and Training.
OPENING April 2023 Spring 2023 Webinar || VICTER (R01) Virtual Consortium for

Translational Transdisciplinary Environmental

Small Business Research Grants Research for cross-disciplinary research. OPEN

(SBIR) (R43-44 and SB1)

Commercializing technologies relevant to hazardous

Conference Grants (R13)

substance clean-up and monitoring. Funding for conferences related to SRP

OPEN August 2022 Webinar | Mandates. OPEN

Individual Research Projects (R01) Supplement Awards

Bioremediation and materials science grants for Opportunities limited to current grantees for
emerging contaminants and mixtures. trainee externships, diversity supplements, and

Closed 2020 Spring 2022 Webinar || technology transfer for SBIRs etc. ites of Health

man Services



https://tools.niehs.nih.gov/srp/programs/index267.cfm
https://tools.niehs.nih.gov/srp/programs/r01current.cfm
https://tools.niehs.nih.gov/srp/programs/index269.cfm
https://grants.nih.gov/grants/guide/pa-files/par-20-128.html
https://tools.niehs.nih.gov/srp/programs/r25current.cfm
https://tools.niehs.nih.gov/srp/programs/r21current.cfm
https://www.niehs.nih.gov/research/supported/centers/srp/funding/index.cfm
https://clu-in.org/conf/tio/SBIR-STTR_082522/
https://www.niehs.nih.gov/research/supported/centers/srp/events/inprogresswebinar/Innovative_materials_2022/index.cfm
https://www.niehs.nih.gov/research/supported/centers/srp/events/inprogresswebinar/index.cfm
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Who We Fund...

« Search Grantees (by area of research, key words, site work)
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Quick Se: Welcome to the NIH RePORTER

Each award supported by NIH promotes efforts to seek.
|search RePORTER Search i

Enter just about anything in the RePORTER Quick Search box above (text, Pl names, project numbers, fiscal year, 2! DG e s o1 the, snpfoation of
agency) or launch the Advanced Search to precisely configure searches sing separate search fields. knowledge to enhance health, lengthen life, and reduce
illness and disability.
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SRP Search Tools

Superfund Research Program

The SRP has five tools ta help you learn more about the projects and researchers funded by the Program. Refer
to the Search Tips & page for additional information.

These tools search only the SRP webpages and databases. For NIEHS-wide searches, please use the NIEHS
search tool, located in the white page banner at the top of any NIEHS webpage.

> Table of Contents

Keyword Search

The Keyword Search allows you to search SRP content by entering keyword(s), phrases, or names into

National Institute of Environmental Health Sciences
Your Environment. Your Health. Search NIEHS Q

Health & Education Funding Opportunities About NIEHS

Research Table View

Funded by NIEHS Grants

Superfund Research Program

Centers, Interagency

Collaborations, and Consortia The following tables represent the HTML table view of the "Where We Work” map in

Superfund Research Program aformat that is accessible. An Excel version s also available for download &7 B

Where We Work
> Table of Contents
Research and
at Hazardous Waste Sites

Multiproject Center Grants (P42)
Table View

Number of rows to display: 1020 All

https://tools.niehs.nih.gov/srp/search/index.cfm

Information on locations of hazardous waste sites
and SRP grantees is available for download!



Presenter Notes
Presentation Notes
As mentioned before, the majority of the research translation is initiated by the grantee; however, at NIEHS, we do play an active role in helping make our projects and program successes known to end-user, whether that is government, engineering firms, communities, or commercial entities well positioned to move technologies along the continuum. 

https://tools.niehs.nih.gov/srp/search/index.cfm
https://reporter.nih.gov/
https://tools.niehs.nih.gov/srp/sites/www.cfm
https://tools.niehs.nih.gov/srp/sites/tables.cfm

National Institute of Environmental Health Sciences
Your Environment. Your Health.

SRP Research Grant Portfolio and NIH Grant Process

Investigator Initiated
« Stakeholder-input for Funding Announcements oh
er

 Applicant has flexibility to prioritize aims they Biomedical
think are important 34%

« Working on Superfund Site is not required
Encourage Practical, Sustainable Approaches

* Low carbon footprint, reduced waste generation,
practical for adoption by impacted communities,
resilient to climate change

« Cost competitive (review element for SBIRs)
Promising Innovative Technologies
* Integrating omics to optimize bioremediation,

Monitoring and
Modeling
22%

machine learning to tailor design of novel Ecology 4%
sorbents/filters, nanotechnology-based sensors
and treatment approaches 150 Projects

National Institutes of Health « U.S. Department of Health and Human Services
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m) National Institute of Environmental Health Sciences Research Translation: communicating and facilitating

the application of grantee accomplishments

Technology Readiness and Research Translation

Technology Readiness Level
* SARA Mandates say “basic research and training”
* Generally between TRL 1 and TRL 6

Research Translation: All applicants
required to include plans for moving TRL 6 —

science to end-users Technology
Demonstration

* ldentifying industry / government liaison (e.g. SBIRs)
to advise during technology
development

« Communication strategies

* Publications

+ Other media (web-based, flyers, press TR'—_1 - Basic
releases) Principles

- , _ Observed and
« Gaining access to a site or site samples Reported

« Data sharing requirement

System Test, Launch
& Operations

System/Subsystem
Development

Technology
Demonstration

Technology
Development

Research to Prove
Feasibility

Basic Technology
Research

National Institutes of Health « U.S. Department of Health and Human Services

-

TRL9

TRL 8

TRLT

VAN How to

move
beyond
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SRP
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NIH National Institute of Environmental Health Sciences Limitations - Grants are not “deliverables-based”

.y . Funding for Tech Transfer — Generally, must use
Additional Research Translation Efforts  fnds aiready committed to the grant (no new $)

— SRP Centers Research Translation / Data Sharing Tracking Period — limited annual reporting, no

* Research Translation Coordinators: tailor a plan for tracking permitted after grant ends
each project to establish partnerships with
government, technology transfer, and broad Multi-Project Research Translation Coordinators
communication plans Example: Connecting Vapor Intrusion Modeling
https://tools.niehs.nih.gov/srp/outreach/outreach2.cfm Expertise with Rapid/Mobile Detection Device at Reg 9
- Data Management and Analysis Cores: identify Plume |
appropriate database / sharing platforms for « UK SRP Center and Entanglement Technologies

worked together with EPA Region 9 to merge an
innovative rapid TCE detection technology with

— Small Business Grantee Opportunities conceptual modeling expertise.

« Application Assistance Program — help in getting * Partnership resulted n bublication on alternative
SO pathways for intrusion; improvements in portability
application in for SBIR

. of the real-time TCE VI monitor prototype.
* |-Corps (customer discovery) supplement to grantees !

« TABA Funding — technical and business assistance
consulting

« Commercialization Readiness Program (Ph Il “plus”) -
$200K for 2 years manufacturing / production to
prepare for scale-up

research data

XY



Presenter Notes
Presentation Notes
Collab pub: Roghani et al. 2018. Occurrence of chlorinated volatile organic compounds (VOCs) in a sanitary sewer system: Implications for assessing vapor intrusion alternative pathways. Sci Total Environ 616:(1149-1162)
https://entanglementtech.com/
AROMA monitor: The Autonomous Rugged Optical Multigas Analyzer (AROMA) is a high-speed chemical analysis platform that delivers laboratory-quality data in a portable system, ideal for supporting critical decision-making and high-density data collection applications. AROMA instruments are designed from the ground up for in-field use by operators with minimal training ⁠— without compromising data quality.

https://tools.niehs.nih.gov/srp/outreach/outreach2.cfm
https://entanglementtech.com/
https://pubmed.ncbi.nlm.nih.gov/29146079/

National Institute of Environmental Health Sciences
Your Environment. Your Health.

Research Translation and Technology Transfer — What We Do...
* Promoting Awareness of Grantees and Their Successes

RISKECLearning

(11| Tube



Presenter Notes
Presentation Notes
As mentioned before, the majority of the research translation is initiated by the grantee; however, at NIEHS, we do play an active role in helping make our projects and program successes known to end-user, whether that is government, engineering firms, communities, or commercial entities well positioned to move technologies along the continuum. 
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Research Translation and Technology Transfer — What We Do...
Monthly Research Brief (and podcast)

NIEHS Superfund Research @PASSNESAMPLERS
Program - Research Brief DISSOLVED

NI Podensts  Improving How Microbes Break Down PFAS INORGANIC MERCURY /1 —
NIEHS Superfund Research Program ).
I I O PLANTS &

Sampling Device May Predict Methylmercury & I,‘l\

[Usten;n;;e;dmw] @ Accumulation in Wetlands

SRP

RISK e-Learning Webinar Series , %
« Climate Change and Health I
. . . I
e * Risk Communication to Reduce Exposures and -
RISK Leammg Improve Health
Science Digest: Quarterly . . _ [ ectimotogy proft —I
Summary of Findings  Features “Technology Profile” overview echnology Frofies
e e T of innovative remediation or detection BI

device
* Recent Feature: QBIl machine learning

¢. Quantitative BioSciences, Inc.: Customizable continuous water monitoring

September 2022

Superfund Research Program Science Digest

Balancing Scientific Excellence with Research Relevance Wa te r S e n S O r

Quantitative BioSciences, Inc., has developed a customizable sensor to

= continuously monitor water for arsenic, mercury, and cadmium, among other
contaminants. A Business Innovation Research Grant from the NIEHS Superfund Research Program supported
early work on the device.

@’ https://www.niehs.nih.gov/research/supported/centers/srp/science digest



Presenter Notes
Presentation Notes
Work out of Texas AM featured in ______ 

https://tools.niehs.nih.gov/srp/researchbriefs/view.cfm?Brief_ID=332
https://tools.niehs.nih.gov/srp/researchbriefs/view.cfm?Brief_ID=328
https://www.niehs.nih.gov/research/supported/centers/srp/science_digest
https://www.niehs.nih.gov/research/supported/centers/srp/events/riskelearning/climate_change/index.cfm
https://www.niehs.nih.gov/research/supported/centers/srp/events/riskelearning/reduce_exposures/index.cfm
https://www.qbisci.com/
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0 S
NIH National Institute of Environmental Health Sciences @

Research Translation and Technology Transfer — What We Do... ¢
@

Progress in Research Webinars: Engaging with end-users "9 (- o
early in research process
Spring 2022: Utilizing Innovative Materials Spring 2023: Featuring newly funded Multi-
Science Approaches to Enhance Bioremediation project Centers (P42s)!

P A Al R e : i

2 iy ‘ N

Low Permeability Zone

‘Lwiaun:, 1,1-DCE, A5 b A :. ‘ ! L
o AT ﬁz N A TR AT S
Semprini (OSU): Bacteria encapsulated in hydrogel beads UNM SRP Center researchers address metals exposure on Tribal lands

See all: https://www.niehs.nih.gov/research/supported/centers/srp/events/inprogresswebinar/index.cfm



Presenter Notes
Presentation Notes
The purpose of these webinars is to engage stakeholders early in the process.

https://www.niehs.nih.gov/research/supported/centers/srp/events/inprogresswebinar/index.cfm
https://www.niehs.nih.gov/research/supported/centers/srp/events/inprogresswebinar/Innovative_materials_2022/index.cfm
https://tools.niehs.nih.gov/srp/news/view.cfm?newsitem_ID=2696

National Institute of Environmental Health Sciences
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Research Translation and Technology Transfer — What We Do...

* Virtual Technology Fairs: Showcase of Small Business Grantees — 5 min

AxNano: Chlorinated Solvent Remediation — NIEHS Virtual Technology Fair (December 2020)

NIEHS

Bluegrass Advanced Materials: Poly- and Perfluorinated Substance Remediation

NIEHS

CycloPure: Poly- and Perfluorinated Substance Treatment — NIEHS Virtual Technology Fair

NIEHS

webinar briefings with end-users, archived on YouTube (Dec 2020)

You([T)

E@N The Solution: Sustained effective treatmem
Remf

RemR; CRI

0x to combat matrix diffusion.

ble formulation increase radius of influence.
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€
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"~ much safer for use and they're really useful for
b delivering materials into low permeability zones.

AxNano: Chlorinated Solvent Remediation — NIEHS Virtual Technology Fair (December 2020)

YouTube Video Shorts: SBIR Grantees

https://www.niehs.nih.gov/news/events/pastmtq/2020/tech-fair/index.cfm
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Research Translation and Technology Transfer — What We Do...

Tweets Technology Innovation News Survey

CLU-IN | In The News | Technelegy Innovation News Survey
m Superfund Research @SRP_NIEHS - Apr 5

Removing #PFAS from water just got easier thanks to a new filter cartridge

technology developed by SRP small business grantee @cyclopure. The $45 Tec h no |Ogy In n ovatl on News Su I'Vey « Market/Commercialization
filters can provide up to 65 gallons of PFAS-free water, replacing 700 Entries for September 1-15, 2022 Information
single-use water bottles. Learn more: « Cleanup News
Market/Commercialization Information . [s’fu"éf’e":tmti""5’“"‘5“"“tY
ENHANCED AQUIFER RECHARGE PERFORMANCE AND POTENTIAL RISK IN « Research
DIFFERENT REGIONAL AND HYDROGEOLOGIC SETTINGS » General News
EPA Office of Science Advisor, Policy and Engagement, Office of Research and Development
Funding Opportunity EPA-G2022-STAR-J1, 2022 © Recent Issues
« Archives Database
The U.S. Environmental Protection Agency (EPA), as part of its Science to Achieve Results « Subscribe

£STAR) program, is ieekling{ apelwcationiproposln‘g resga}rcrltc_n inlw;‘)rove L{nder‘s‘tanging ofint- « Download This Issue in-

Recent SRP Feature: DIRECT INJECTION ANALYSIS OF PER AND POLYFLUOROALKYL
SUBSTANCES IN SURFACE AND DRINKING WATER BY SAMPLE FILTRATION AND
LIQUID CHROMATOGRAPHY-TANDEM MASS SPECTROMETRY

Amplifying grantee messages, Sending publications of interest to OSRTI for

publications, press releases through consideration in their communication products
SRP and NIEHS Twitter Accounts (TINS)

®

’(‘cf(

QQ ® G"
https://twitter.com/srp niehs?lang=en https://clu-in.org/products/tins/
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Presentation Notes
https://clu-in.org/products/tins/

https://twitter.com/srp_niehs?lang=en
https://clu-in.org/products/tins/
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Technology Transfer Successes

team Vpor
Extraction

How ElectraMet WORKS.

UK PHOTO

MyExposome

Personal Monitor ElectraMet Lead Removal

New Covid Mask

Public Health Impact Stories: Picoyune Mercury Sensor NanoAffix Lead Sensor
https://www.niehs.nih.gov/research/supported/centers/srp/phi/index.cfm



https://www.niehs.nih.gov/research/supported/centers/srp/phi/index.cfm

m National Institute of Environmental Health Sciences https://tools.niehs.nih.gov/srp/patents/patents list.cfm
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Patents for SRP-related work “Antiviral Mask and Antiviral Filter Made from a Breathable

Microporous Polymeric Membrane
*Number: 63/034,057, Year: 2021, Authors: Bhattacharyya, D.,
R. Mills, Y. Wei, J.T. Hastings, T.D. Dziubla, R.J. Vogler

1 9 6 m Pending

M [ssued
Patents

22 62

Programs  Projects

m Expired

Total
NEW COVID MASK KILLS VIRUS

UK RESEARCHERS CREATE MEMBRANE TECHNOLOGY

New Covid Mask

13 13

20
18
10
9 9 9 9 9
8 8
7
6 6 6 6
4 4 4
3 3 3 3 3
2 2

Aln=aniniinni. 1
- 1 =

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021



https://tools.niehs.nih.gov/srp/patents/patents_list.cfm
https://tools.niehs.nih.gov/srp/patents/Detail.cfm?PID=925
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: Statera
Picoyune Environmental MyExposome
BEVREINES) . (Kim Anderson)
(Damien Shea)
Technology: Technology:
» Gold nanoparticle-based - Composite Integrative Technology:
portable mercury analyzer Passive Sampler to - Silicone wristband personal
for on-site measqrement of measure thousands of passive samplers
sc?n, water, and air organic chemicals in water . Untargeted analysis of
Basic Research: Basic Research: thousands of chemicals
« UC Berkeley SRP Center « NCSU SRP Center Basic Research:
Small Business Grant: Small Business Grant: - Oregon State University SRP
 R44ES032383  R43ES030662 Center
« SBIR Phase II: 2022-2023 « SBIR Phase I: 2019-2020
(D ricovune Otatera MIES
https://picoyune.com/ : .
PS-HIPICOY hitps://statera.org/ https://www.myexposome.com/
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Bluegrass Advanced

Glycosurtf Materials RemBac
Chett Boxle : Craig Amos
( ) (Angela Gutierrez) ( J )

Technology: Technology: Technology:

- Microbially produced « “Smart” temperature « Activated carbon pellets
surfactants to filter out responsive, polymer w/ microorganismg for
metals from acid mine flocculant to remove PFAS contaminated sediments
drainage from contaminated water Basic Research:

- Basic Research: Basic Research: - UMBC RO1 (Ghosh)

 Arizona SRP Center « UK SRP Center Small Business Grant:

Small Business Grant: Small Business Grant: - R43ES032365

- R44ES031897 - R43ES032380 Phase I: 2020-2021

« SBIR Phase Il: 2022-2023 « SBIR Phase I: 2020-2021

GLYCOSURF Y ivinced 3 RemBac

¥ materials
https://www.glycosurf.com/ http://www.bgamaterials.com/ https://www.rembac.com/



Economic Savings: 5 SRP-Funded Technologies, Over $100 Million Savings

National Institute of Environmental Health Sciences
Your Environment. Your Health.

UC Berkeley (Udell)
Steam injection for groundwater
remediation

» Total cleanup decreased from 3,000
years to 4 years

« Resulted in an estimated $50 million
in savings

UC Davis (Scow)

« Enhancing bioremediation of MTBE in
groundwater

» Decreased contaminant concentration
from >100,000 ppb to <1 ppb in North
Hollywood, CA

* $14-$21 million in savings; allowed
re-injection of water

See Suk et al., 2018:

https://ehp.niehs.nih.gov/doi/10.1289/EHP 3534

F Surface/soil

r Vadose zone

r Groundwater

U Arizona (Brusseau)

New methods to predict contaminant
movement; evaluate effectiveness of
remediation

Decreased work needed at U.S. DOE
Hanford site in Washington state, saving
estimated $6.35 million

UW (Gordan, Newman)

Phytoremediation with hybrid poplar and
cypress trees

$8.5-$10.5 million in savings at
Undersea Naval Warfare Center, Keyport,
WA

$2.4 million in savings at Argonne
National Laboratory, Batavia, IL


Presenter Notes
Presentation Notes
UC Berkeley Udell
Udell received SRP funding to develop strategies for cleanup of both metals and solvents through the use of steam-enhanced vacuum extraction in the 1990s
TECHNOLOGY: Steam-enhanced extraction method to speed up remediation of PAHs, coal tars, creosote, etc. in groundwater (Udell 1996; Udell 1998; Udell et al. 2000)
Applied at Southern California Edison Site, Visalia, CA:
Total cleanup time went from a projected 3,000 years to 4 years 
Resulted in an estimated $50 million in savings and removed 1.3 million pounds of contaminants
Steam injection removed 2.6 million pounds of contaminants at the Williams Air Force Base site. 
Applied to at least 18 other sites and cited by EPA as the “gold standard”

Photo: Steam Enhanced Extraction includes the installation of a network of steam injection and extraction wells across the treatment area. Here is a picture of the well network of injection and extraction wells at the former lagoon area at the Beede Site (From “Facts on Remediation, Beede Site” from John Haas, TerraTherm)
References:
Udell KS. 1996. Heat and mass transfer in clean-up of underground toxic wastes. In Annual Reviews of Heat Transfer, Vol. 7, Chang-Lin Tien, Ed.; Begell House, Inc.: New York, Wallingford, UK, pgs. 333-405. doi: 10.1615/AnnualRevHeatTransfer.v7.80
Udell KS. 1998. Removal of Volatile Organic Contaminants From Soils And Groundwater. Eur J Public Health 6(2):148-151.
Udell K, Heron G, McDonald M, and Mabey W. 2000. Steam enhanced extraction demonstration at site 5, Alameda Point. Field Feasibility Demonstration for the US Navy, DO-9. Final Report. Berkeley Environmental Restoration Center, University of California at Berkeley, Berkeley, CA.

UC Davis (Scow)
TECHNOLOGY: Enhancing PM1-mediated bioremediation of MTBE in groundwater (Hristova et al. 2001; Hristova et al. 2003)
Bioremediation brought groundwater from >100,000 ppb of MTBE to <1 ppb in North Hollywood, CA
$14–$21 million in savings by eliminating the need to drill      2–3 replacement wells at the site
Sustainable technology relied on naturally occurring bacteria and use of oxygen and simple nutrient supplementation
Method allowed re-injection of groundwater into the aquifer, which was extremely valuable in the drought-stricken region
Hristova KR, Lutenegger CM, Scow KM.  2001.  Detection and Quantification of MTBE-degrading Strain PM1 by Real-Time TaqMan PCR.  Appl Environ Microbiol 67: 5154-5160.
Hristova K, Gebreyesus B, Mackay D, Scow KM.  2003. Naturally occurring bacteria similar to the methyl tert-butyl ether (MTBE)-degrading strain PM1 are present in MTBE-contaminated groundwater.  Appl Environ Microbiol 69:2616-2623.

University of Arizona (Brusseau) 
Researchers led by Mark Brusseau, Ph.D., at the University of Arizona SRP Center developed a new set of methods to characterize contaminants in the vadose zone, the area underground that is above the groundwater table where soil and rocks are not fully saturated with water. The approach can provide a more accurate measure of how contaminants behave and move in the vadose zone. By analyzing contaminant mass discharge, Brusseau and his research team helped to better understand the distribution of contaminants at a site, which can determine whether a remediation effort is effective or still needed.
Working with the Pacific Northwest National Laboratory, Brusseau and colleagues assessed the performance of soil vapor extraction at the U.S. Department of Energy (DOE) Hanford site in Washington state. Using his modeling strategy to calculate the source mass discharge over time, the new approach provided more information about the contaminant mass discharge and decreased the amount of work needed for remediation at the site. The U.S. DOE estimated that the approach led to a projected cost savings of $6.35 million.

University of Washinton (Gordan and Newman)
TECHNOLOGY: Pioneering use of genetically modified poplar and  cypress trees to remediate contaminated groundwater (Newman et al. 1999)
Cost-effective method saves money and attractive natural approach gains community acceptance
$8.5–$10.5 million in savings at the Undersea Naval Warfare Center at Keyport, WA
$2.4 million in savings at Argonne National Laboratory at Batavia, IL
According to the ESTCP estimates, as many as 1,000 DOD cleanup sites worldwide could utilize this technology, saving hundreds of millions of dollars
Citation: Newman L, Wang X, Muiznieks I, Ekuan G, Ruszaj M, Cortellucci R, et al. 1999. Remediation of trichloroethylene in an artificial aquifer with trees: A controlled field study. Environ Sci Technol 33:2257-2265.
UMBC (Gosh, Sowers, see Public Health Impact Story: https://www.niehs.nih.gov/research/supported/centers/srp/phi/archives/remediation/sedimite/index.cfm)
The successful field trial at the Christina River and the new SRP SBIR award represent a synergy between Ghosh’s development of SediMite and Sower’s early SRP-funded project to identify PCB-degrading microorganisms and how to best use them to clean up PCB contamination. Sowers and his team demonstrated that using specific microbes and conditions to stimulate them resulted in 80% of PCBs being degraded in Superfund sediments under realistic conditions.  
Creation of small businesses that promote site assessment and cleanup.
Several SRP-funded technologies are being piloted in the field and have led to partnerships, small business start-ups, or both. These small businesses are focused on technologies to improve site remediation or tools to monitor contaminants. For example, Jay James, Ph.D., successfully developed a prototype of a portable sensing platform to detect mercury, resulting in a small business spin-off, which started from an SRP-funded project at the UC Berkeley SRP Center (Mishamandani 2014; Picoyune 2017).
Water and land reuse.
Some of the research projects led to cleanup of a site or remediation of groundwater, resulting in water or land reuse that may not have been possible with conventional technologies. For example, in North Hollywood, California, Scow’s bioremediation method cleaned up 113 million liters of water to a level where it could be added back into a drinking-water aquifer, providing California with valuable water resources (Hicks et al. 2014).
University–industry partnerships to improve site cleanup.
In some cases, SRP researchers have formed collaborations with industry and have leveraged industry funds to build on their work. For example, in a project led by Raina Maier, Ph.D., University of Arizona researchers are working with mining companies to test ways to minimize the amount of amendments and soil cover needed to successfully revegetate an area above a mining site, which can drastically reduce revegetation costs. After a 2-y industry–university research period, the three mining industry partners were pleased with the results and renewed their contracts in June 2016, agreeing to cover 100%100% of the research costs moving forward (R. Maier, oral communication, June 2016; University of Arizona SRP Center 2016).
Innovative “green” technologies.
The SRP supports sustainable remediation technologies that are cost effective and that are appreciated by local communities (Henry and Suk 2017). Many of these technologies are still in development. For example, researchers led by Akram Alshawabkeh, Ph.D., at Northeastern University are developing a solar-powered remediation system to remove TCE from groundwater. They are evaluating the cost effective and sustainable in situ electrochemical process, which uses a solar panel for power, for potential field application (Fallahpour et al. 2016).
Serendipitous discoveries that translate to other fields.
Some SRP-funded projects have led scientists and engineers to other discoveries outside the scope of SRP research. For example, SRP researchers led by Joan Curry, Ph.D., at the University of Arizona were working to develop an iron carbonate material to sequester arsenic and other metals from soil. They found that this material may be a good alternative to concrete because it is stronger and more flexible, and it can also absorb and trap carbon dioxide, making it a carbon-negative material (NIEHS 2007). Dave Stone, Ph.D., the student working on the project, is reportedly in the early stages of further developing and commercializing the concrete technology (Neithalath et al. 2016; IronKast 2017).


https://ehp.niehs.nih.gov/doi/10.1289/EHP3534

Your Environment. Your Health. https://ehp.niehs.nih.gov/doi/10.1289/EHP3534

NIH National Institute of Environmental Health Sciences See Suk et al" 2018:

Economic Savings: 5 SRP-Funded Technologies, Over $100 Million Savings (continued)

UMBC (Ghosh, Sowers)
» Activated carbon pellets to sequester and biodegrade PCBs
« Estimated $22 million saved compared to traditional sediment removal in Middle River, Maryland

» Collaboration led to additional RO1 and small business funding

R fox - |t takes a village...
— &hosh Mirror Lake hosh Mirror Lake study . .
. TR e L " howsloweredres — Multiple funding sources
studies initiated cancentration in porewater
Ghosh Initial EPA Ghosh Sedinite o & e fizh )
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| g vs market
i 2007 2011 2013 2015 2018 2020 > — .
| — Willing / motivated partners
Sowers SRP Ghosh Second SRP Sowers demonstrates Mew SBIR Fundad at Contam i nated Sites
Project Funded  Project Funded ::::;n:::!;z:-:::i::aq; Z;mh;nln?i:::f‘i . .
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https://www.niehs.nih.gov/research/supported/centers/srp/phi/index.cfm
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UC Berkeley Udell
Udell received SRP funding to develop strategies for cleanup of both metals and solvents through the use of steam-enhanced vacuum extraction in the 1990s
TECHNOLOGY: Steam-enhanced extraction method to speed up remediation of PAHs, coal tars, creosote, etc. in groundwater (Udell 1996; Udell 1998; Udell et al. 2000)
Applied at Southern California Edison Site, Visalia, CA:
Total cleanup time went from a projected 3,000 years to 4 years 
Resulted in an estimated $50 million in savings and removed 1.3 million pounds of contaminants
Steam injection removed 2.6 million pounds of contaminants at the Williams Air Force Base site. 
Applied to at least 18 other sites and cited by EPA as the “gold standard”

Photo: Steam Enhanced Extraction includes the installation of a network of steam injection and extraction wells across the treatment area. Here is a picture of the well network of injection and extraction wells at the former lagoon area at the Beede Site (From “Facts on Remediation, Beede Site” from John Haas, TerraTherm)
References:
Udell KS. 1996. Heat and mass transfer in clean-up of underground toxic wastes. In Annual Reviews of Heat Transfer, Vol. 7, Chang-Lin Tien, Ed.; Begell House, Inc.: New York, Wallingford, UK, pgs. 333-405. doi: 10.1615/AnnualRevHeatTransfer.v7.80
Udell KS. 1998. Removal of Volatile Organic Contaminants From Soils And Groundwater. Eur J Public Health 6(2):148-151.
Udell K, Heron G, McDonald M, and Mabey W. 2000. Steam enhanced extraction demonstration at site 5, Alameda Point. Field Feasibility Demonstration for the US Navy, DO-9. Final Report. Berkeley Environmental Restoration Center, University of California at Berkeley, Berkeley, CA.

UC Davis (Scow)
TECHNOLOGY: Enhancing PM1-mediated bioremediation of MTBE in groundwater (Hristova et al. 2001; Hristova et al. 2003)
Bioremediation brought groundwater from >100,000 ppb of MTBE to <1 ppb in North Hollywood, CA
$14–$21 million in savings by eliminating the need to drill      2–3 replacement wells at the site
Sustainable technology relied on naturally occurring bacteria and use of oxygen and simple nutrient supplementation
Method allowed re-injection of groundwater into the aquifer, which was extremely valuable in the drought-stricken region
Hristova KR, Lutenegger CM, Scow KM.  2001.  Detection and Quantification of MTBE-degrading Strain PM1 by Real-Time TaqMan PCR.  Appl Environ Microbiol 67: 5154-5160.
Hristova K, Gebreyesus B, Mackay D, Scow KM.  2003. Naturally occurring bacteria similar to the methyl tert-butyl ether (MTBE)-degrading strain PM1 are present in MTBE-contaminated groundwater.  Appl Environ Microbiol 69:2616-2623.

University of Arizona (Brusseau) 
Researchers led by Mark Brusseau, Ph.D., at the University of Arizona SRP Center developed a new set of methods to characterize contaminants in the vadose zone, the area underground that is above the groundwater table where soil and rocks are not fully saturated with water. The approach can provide a more accurate measure of how contaminants behave and move in the vadose zone. By analyzing contaminant mass discharge, Brusseau and his research team helped to better understand the distribution of contaminants at a site, which can determine whether a remediation effort is effective or still needed.
Working with the Pacific Northwest National Laboratory, Brusseau and colleagues assessed the performance of soil vapor extraction at the U.S. Department of Energy (DOE) Hanford site in Washington state. Using his modeling strategy to calculate the source mass discharge over time, the new approach provided more information about the contaminant mass discharge and decreased the amount of work needed for remediation at the site. The U.S. DOE estimated that the approach led to a projected cost savings of $6.35 million.

University of Washinton (Gordan and Newman)
TECHNOLOGY: Pioneering use of genetically modified poplar and  cypress trees to remediate contaminated groundwater (Newman et al. 1999)
Cost-effective method saves money and attractive natural approach gains community acceptance
$8.5–$10.5 million in savings at the Undersea Naval Warfare Center at Keyport, WA
$2.4 million in savings at Argonne National Laboratory at Batavia, IL
According to the ESTCP estimates, as many as 1,000 DOD cleanup sites worldwide could utilize this technology, saving hundreds of millions of dollars
Citation: Newman L, Wang X, Muiznieks I, Ekuan G, Ruszaj M, Cortellucci R, et al. 1999. Remediation of trichloroethylene in an artificial aquifer with trees: A controlled field study. Environ Sci Technol 33:2257-2265.
UMBC (Gosh, Sowers, see Public Health Impact Story: https://www.niehs.nih.gov/research/supported/centers/srp/phi/archives/remediation/sedimite/index.cfm)
The successful field trial at the Christina River and the new SRP SBIR award represent a synergy between Ghosh’s development of SediMite and Sower’s early SRP-funded project to identify PCB-degrading microorganisms and how to best use them to clean up PCB contamination. Sowers and his team demonstrated that using specific microbes and conditions to stimulate them resulted in 80% of PCBs being degraded in Superfund sediments under realistic conditions.  
Creation of small businesses that promote site assessment and cleanup.
Several SRP-funded technologies are being piloted in the field and have led to partnerships, small business start-ups, or both. These small businesses are focused on technologies to improve site remediation or tools to monitor contaminants. For example, Jay James, Ph.D., successfully developed a prototype of a portable sensing platform to detect mercury, resulting in a small business spin-off, which started from an SRP-funded project at the UC Berkeley SRP Center (Mishamandani 2014; Picoyune 2017).
Water and land reuse.
Some of the research projects led to cleanup of a site or remediation of groundwater, resulting in water or land reuse that may not have been possible with conventional technologies. For example, in North Hollywood, California, Scow’s bioremediation method cleaned up 113 million liters of water to a level where it could be added back into a drinking-water aquifer, providing California with valuable water resources (Hicks et al. 2014).
University–industry partnerships to improve site cleanup.
In some cases, SRP researchers have formed collaborations with industry and have leveraged industry funds to build on their work. For example, in a project led by Raina Maier, Ph.D., University of Arizona researchers are working with mining companies to test ways to minimize the amount of amendments and soil cover needed to successfully revegetate an area above a mining site, which can drastically reduce revegetation costs. After a 2-y industry–university research period, the three mining industry partners were pleased with the results and renewed their contracts in June 2016, agreeing to cover 100%100% of the research costs moving forward (R. Maier, oral communication, June 2016; University of Arizona SRP Center 2016).
Innovative “green” technologies.
The SRP supports sustainable remediation technologies that are cost effective and that are appreciated by local communities (Henry and Suk 2017). Many of these technologies are still in development. For example, researchers led by Akram Alshawabkeh, Ph.D., at Northeastern University are developing a solar-powered remediation system to remove TCE from groundwater. They are evaluating the cost effective and sustainable in situ electrochemical process, which uses a solar panel for power, for potential field application (Fallahpour et al. 2016).
Serendipitous discoveries that translate to other fields.
Some SRP-funded projects have led scientists and engineers to other discoveries outside the scope of SRP research. For example, SRP researchers led by Joan Curry, Ph.D., at the University of Arizona were working to develop an iron carbonate material to sequester arsenic and other metals from soil. They found that this material may be a good alternative to concrete because it is stronger and more flexible, and it can also absorb and trap carbon dioxide, making it a carbon-negative material (NIEHS 2007). Dave Stone, Ph.D., the student working on the project, is reportedly in the early stages of further developing and commercializing the concrete technology (Neithalath et al. 2016; IronKast 2017).


https://ehp.niehs.nih.gov/doi/10.1289/EHP3534
https://www.niehs.nih.gov/research/supported/centers/srp/phi/index.cfm
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How to Better Facilitate Technology Development’? (FRTR Spring 2021)

Funding Opportunities
* Need for mechanisms for funding technology development, pilot testing, and

application

Site Materials and Site Access

« Matching technology developers with the most ideal test sites / sample materials
« Establishing more “study” sites?

* Incentivize trying out new technologies at sites

Need for information/data sharing between researchers and stakeholders

« Coordinating / facilitating connections between researchers and stakeholders
at an early stage of research

* Finding ways to “package” information about ongoing work without being
overwhelming - leverage existing information pipelines (TINS)

* Leverage existing data about tested technologies (avoid reinventing the wheel)

Need for mentoring to take the next step for technology transfer
« Effectively engage stakeholders to facilitate research translation early on in

development
« Seek opportunities for cross-training younger generation to learn more about real

world sites (and vice versa...cross-training not-so-young generation)

U rizona Metal Tolerant Plants

18
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Identify sites where new technologies can be tested and/or establishing more “study” sites to create opportunity for round robin testing activities 
Need for data sharing between researchers and stakeholders; leverage exiting data about existing/failed technologies to avoid reinventing the wheel.
Need for formal mentoring to take the next step for technology transfer; Encourage engagement of students to cross-train younger generation to learn more about real world sites and the processes involved in selecting remediation and/or site monitoring technologies. 
Need to utilize stakeholders as consultants to facilitate research translation early on in development without affecting scientific process; Finding ways to “package” ongoing work to familiarize practitioners without overwhelming them


https://frtr.gov/meetings2.cfm#may2021

»
National Institute of Environmental Health Sciences
Your Environment. Your Health.
Thank you!!

Questions:
Heather Henry, PhD
919-609-6061 heather.henry@nih.gov

Please Contact SRPinfo@nih.qov
to receive monthly Research Briefs,
quarterly Science Digests, etc.

System AppRoAches for Innovative and
Inclusive Environmental Health Solutions

December 14-16, 2022, Raleigh, NC
SRP 35t Anniversary Annual Meeting
https://conferences.coned.ncsu.edu/srp2022/
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SRP: Sites
Where We Work m)

Health & Educatio Funding Opportunities Careers & Training News & Events About NIEHS

Information on
locations of hazardous

waste sites and SRP

grantees is available e— e e e o e o o 1
for download! Where We Work 5 Table of Contents

Research and Engagement
at Hazardous Waste Sites

Research Table View

Funded by MNIEHS Grants
Superfund Research Program

Multiproject Center Grants (P42)
Table View

Number of rows to display: 1020 All

EIN - B

Baylor College of Polycyclic Aromatic Hydracarbons: Ultrasensitive 2020-2025 Houston Texas

Medicine Detection, Early-Life Exposures - Clinical Qutcomes
(Preterm Births, Chronic Lung Disease, and
Neurocognitive Deficits), Prevention and
Remediation

Columbia University Columbia University and Northern Plains 2022-2027 New York New Yark
Partnership for the Superfund Research Program

Duke University Duke University Superfund Research Center - 2022-2027 Durham North Carolina
Developmental Co-Exposures: Mechanismes,
Outcomes, and Remediation
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https://tools.niehs.nih.gov/srp/sites/tables.cfm
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SRP Across the Country
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The SRP supports peer-reviewed research at Universities that collaborate with diverse partners. Grantees are also conducting active research at hazardous waste sites across the country. 
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SBIR Successes

 ElectraMet (formerly PowerTech) patented INCION
technology to preferentially remove metals from water.
It uses an active filtration process with proprietary
carbon electrodes.

ElectraMet’s technology

« Cyclopure commercialized DEXSORB+, made from removes metals from drinking
renewable cyclodextrin, to remove PFAS from drinking water
water via dual mechanisms of hydrophobic and Awarded new SB1 SBIR/STTR
electrostatic interactions. Recent release of table-top Commercialization Readiness Pilot
water pitcher for PFAS. (CRP) Program Technical Assistance

« Enchem developed a two-phase process to remove PFAS from soil and groundwater
using two proprietary technologies: Extra Contact Technology to flush PFAS
from media, and a chemical OxyZone to destroy them.

« AxNano patented RemRx CRI, a controlled release injectant for sustained ISCO
reagents directly into contaminated area with one application. They are also
developing smart PFAS-collectors for high-throughput detection.



https://en-chem.com/
https://axnano.com/
https://tools.niehs.nih.gov/srp/programs/index269.cfm
https://electramet.com/
https://cyclopure.com/

®
National Institute of Environmental Health Sciences https://tools.niehs.nih.qgov/srp/programs/index269.cfm
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SBIR Successes

* NanoAffix Science, LLC developed a new portable device to detect
lead in tap water in real time. The team launched its first commercial
device, called NanoAquaSense.

« Ondavia deployed their easy-to-use water testing technology at NIH
campus in Bethesda, Maryland. The system uses spectroscopy and
nanotech for rapid and inexpensive laboratory-grade chemicals testing NanoAffis devics

In water. connects via Bluetooth
to an app

» Microbial Insights is commercializing its big data and molecular tools
that monitor the biologically-based break down of environmental
contaminants.
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Images: 
NanoAffix commercial device (https://www.niehs.nih.gov/research/supported/centers/srp/news/2022news/nanoaffix/index.cfm)
Picoyune’s handheld sensor for mercury
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SBIR/STTR Funding Opportunity Overview (August 25, 2022)

August 25, 2022: SBIR/STTR Funding Opportunities for Water Nanotechnologies -~

- EPA, NIEHS, NSF,
NOAA

National Nanotechnology Initiative (NNI) & U.S. Environmental Protection Agency (EPA) Public Webinar

SBIR/STTR Funding Opportunities for Water Nanotechnologies

Moderator: Jean Bal..,

August 25, 2022, 1-2:30 PM ET

H2 A

April Richards Heather Henry, Geneweve Lind, Rajesh Mehta, Moderator:
Program Manager, Ph.D. Ph.D. Jean Balent
SBIR Program, EPA Health Science Program Manager Program EPA Technology

Administrator, SBIR Program, Director. Innovation and
NIEHS NOAA SBIR/STTR Field Services
Program, NSF Division

Webinar viewers will be able to submit questions for the panelists to answer
during the Q&A period. Submitted questions will be considered in the order
received and may be posted on the NNI website. A moderator will identify
relevant questions and pose them to the speakers. Due to time constraints, some
questions may be grouped and some may not be addressed during the webinar.
Engage with us!

Website: Nano.gov
Email: info@nnco.nano.gov

Il 0:09/1:27:15 Awitter: @ NNINanoNews D)

National Institutes of Health

https://clu-in.org/conf/tio/SBIR-STTR_082522/ U.S. Department of Health and Human Services



| Agency NIEHS Summary Table

Program name

URL

Contact information

Next deadline

Mechanisms funded

Amount awarded

(Total Direct Costs, Indirect Costs,
Fees)

NIEHS SBIR/STTR
General NIEHS:

https://www.niehs.nih.gov/funding/grants/mechanisms/sbir/index.cfm

Superfund (Remediation / Detection):
https://www.niehs.nih.gov/research/supported/centers/srp/funding/hwaerp/index.cfm

Dan Shaughnessy (General NIEHS)
Heather Henry (Superfund)

Sept 51, Jan 51, May 5t

Phase |, Phase |l, Direct to Phase |l, Fast Track SBIR and
STTR*

* Note Superfund does not offer STTR

Phase | =$173,075 — $275,766
Phase Il = $1,153,834 - $1,838,436


https://www.niehs.nih.gov/funding/grants/mechanisms/sbir/index.cfm
https://www.niehs.nih.gov/research/supported/centers/srp/funding/hwaerp/index.cfm
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NIEHS SBIR/STTR Program — Funding Mechanisms

Discovery  pevelopment

Phase | Phase Il
6-12 mos Up to 2 yrs

Fast-Track
Phase | & I

Directto & .
Phase 11" &

Competing
Renewal Awards

FeaS|b|I|ty Full R&D Phase 1B* -
Addltlonal R&D
Commeraallzatlon
Readlness Program

Phase | = $173,075 — $275,766
Phase Il = $1,153,834 - $1,838,436

Commercializati

©@ "%

National Institutes of Health
U.S. Department of Health and Human Services
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Presentation Notes
This slide summarizes the different funding mechanisms that are available under the SBIR and STTR programs. The Phase I program which is meant for discovery phase and can be used to perform feasibility studies and are usually from 6 months to one year. Phase II is meant for further development and may involve full R &D and is for 2 years.
Fast-Track Phase I & II
Direct to Phase II**


Phase IIB is meant for additional development related activities such as drug development, FDA related activities which usually take longer time. NIEHS participates in Phase IIB only through  targeted RFA. Commercialization Readiness Program is for existing or past Phase II grantees to request additional total funding up to 300K for a period of 2 years to address some of the hurdles to commercialization of technologies developed in the Phase II grant but not allowed in the Phase II mechanism, such as manufacturing assistance. The ultimate goal of these post Phase II supports is to encourage the companies fully develop and reach a stage and commercialize the products for broader use and NIH is not a customer. 
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