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COOPERATIVE RESEARCH AND DEVELOPMENT 
AGREEMENT BETWEEN THE 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
AND THE BOARD OF REGENTS OF THE UNIVERSITY OF 

NEBRASKA, ON BEHALF OF THE 
UNIVERSITY OF NEBRASKA-

LINCOLN 
 

is entered into by and between the Board of Regents of the University of Nebraska, on behalf 
of the University of Nebraska-Lincoln, which has its principal place of business at 1400 R 
Street, Lincoln, NE 68588 ("the Cooperator"), and the Center for Computational Toxicology 
and Exposure ("the Center"), of the U.S. Environmental Protection Agency ("EPA") under the 
authority of Title 15, United States Code § 3710a-3710d (commonly known as the Federal 
Technology Transfer Act of 1986). 

 
WITNESSETH: 

 

A. WHEREAS, the Congress, in enacting the Federal Technology Transfer Act of 
1986 (the "FTTA"), has found that Federal laboratories' developments should be made 
accessible to private industry, state and local governments, and has declared that one of the 
purposes of such Act is to improve the economic, environmental and social well-being of the 
United States by stimulating the utilization of Federally-funded technology developments by 
such parties; 

 
B. WHEREAS, the FTTA provides each Federal agency with the authority to 

permit the Directors of Government-operated laboratories to enter into cooperative research 
and development agreements with Federal or non-Federal entities, including private firms and 
organizations for the purpose of providing to, or obtaining from, collaborating parties, 
personnel, services, property, facilities, equipment, intellectual property or other resources 
toward the conduct of specified research and development efforts, which may include the 
disposition of patent or other intellectual property rights in the inventions resulting from such 
collaboration; 

 
C. WHEREAS, the Center has performed and has sponsored substantial research 

and development with respect to developing and applying cutting-edge innovations in methods 
to rapidly evaluate chemical toxicity, transport, and exposure to people and environments; 

 
D. WHEREAS, the Center possesses certain advanced scientific skills, facilities, 

special equipment, information, computer software, and know-how pertaining to non- targeted 
analysis to rapidly assess exposure to primary contaminants and their degradation products; 

 
E. WHEREAS, the Cooperator possesses certain environmental and biological 

media samples from Mead, NE, near the AltEn facility and has expertise in the site and its 
environmental condition; 
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F. WHEREAS, the Center and the Cooperator are interested in the further 
research and development of the non-targeted analysis technology and its utilization by private 
and public entities; 

 
G. WHEREAS, the Cooperator desires to provide resources for the Center's 

development and/or evaluation of the non-targeted analysis technology; and 
 

H. WHEREAS, the Center views its collaboration with the Cooperator to 
develop/evaluate the non-targeted analysis technology to be in the furtherance of the public 
interest. 

 
NOW, THEREFORE, the parties hereto agree as follows: 

 
Article 1. Definitions 

 

As used in this CRADA, the following terms shall have the following meanings and such 
meanings should be equally applicable to both the singular and plural forms of the terms defined: 

 
1.1 "CRADA" or "Agreement" means this Cooperative Research and Development 

Agreement entered into by the Center pursuant to 15 U.S.C. § 3710a. 
 
1.2 "Computer Software" means computer software, computer programs, computer 

data bases, and documentation thereof developed, in whole or in part, under this Agreement. 
 
1.3 means the Government of the United States of America. 
 
1.4 "Invention" means any invention or discovery which is or may be patentable or 

otherwise protectable under the intellectual property laws of this or any foreign country. 
 
1.5 "Made" in relation to any Invention means the conception or first actual reduction 

to practice of such Invention. 
 
1.6 "Proprietary Information" means information which embodies trade secrets 

developed at private expense, or which is confidential scientific, business or financial information, 
provided that such information: 
 

(a) Is not generally known or available from other sources without obligation 
concerning its confidentiality; 

 
(b) Has not been made available by the owners to others without obligation 

concerning its confidentiality; and 
 

(c) Is not already available to the Government without obligation concerning its 
confidentiality. 

 
1.7 "Subject Data" means all recorded information first produced in the 

performance of this Agreement. This term includes Computer Software. 
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1.8 "Subject Invention" means any Invention conceived or first actually reduced 

to practice in the performance of work under this Agreement. 
 

1.9 "Technology" means non-targeted analysis, including associated computer 
software, programs, data bases, and documentation. 

 
1.10  

 
Article 2. Cooperative Research 

 

2.1 Statement of Work. Cooperative research and development work performed 
under this Agreement shall be performed in accordance with the Statement of Work ("SOW") 
attached hereto as Attachment A. The SOW sets forth a "period of performance." The Center 
and the Cooperator agree to perform the cooperative research and development work and to 
utilize such personnel, resources, facilities, equipment, skills, know-how and information as is 
reasonably necessary. 

 
2.2 Review of Work. Periodic conferences shall be held between Center and 

Cooperator personnel for the purpose of reviewing the progress of the work to be accomplished 
under this Agreement. The Center shall have exclusive control and supervision over the 
conduct of all cooperative research and development work conducted at the Center facilities. 
The Cooperator shall have exclusive control and supervision over the conduct of all cooperative 
research and development work conducted at Cooperator facilities. It is understood that the 
nature of this cooperative research and development work is such that completion within the 
period of performance specified in the SOW or within the limits of financial support allocated, 
cannot necessarily be guaranteed. Accordingly, it is agreed that all cooperative research is to 
be performed on a best efforts basis. 

 
2.3 Assigned Personnel. Each party to this Agreement shall perform its respective 

obligations under this Agreement under the direction of a "Project Manager" and a "Principal 
Investigator." Project Managers shall be responsible for the overall direction of the work, 
establishing budgets and providing such approvals and consents as are required hereunder. 
Principal Investigators shall be responsible for the scientific and technical conduct of the work, 
including the exchange of Subject Data and other information. The parties designate the 
following individuals as their respective representatives: 

 
Center  Cooperator 

 
Project Manager Elin Ulrich Dan Snow 

 

Principal Investigator Amanda Brennan Shannon Bartelt-Hunt 
Tom Purucker Judy Wu-Smart Jeffrey 
Minucci (CPHEA) 
Angela Batt (CESER)  
Matt Henderson (CEMM)  
Donna Glinski (CEMM) 
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2.4 Scope Change. If at any time the Project Managers determine that the research 
data justify a substantial change in the direction of the work, the parties shall make a good faith 
effort to agree on any necessary changes to the SOW. 

 
Article 3. Reports 

 

3.1 Final Report. The Center shall submit a final report to the Cooperator of the 
Center's results within 120 calendar days after (a) completing the SOW or (b) the termination of 
this Agreement. The Cooperator shall submit a final report to the Center of the Cooperator's 
results within 120 calendar days after (a) completing the SOW or (b) the termination of this 
Agreement. 

 

Article 4. Financial Obligations 
 

4.1 Transfer of Funds. There will be no transfer of funds by the Cooperator or Center 
under this Agreement. 

 
Article 5. Invention, Computer Software, and Patent Rights 

 

5.1 Reporting. The Center and the Cooperator acknowledge that it is not their intention 
that Subject Inventions or Computer Software will be created during the work specified in this 
Agreement. Notwithstanding the foregoing, where any activity of this Agreement results in the 
creation of Subject Inventions or Computer Software, the parties agree that all right, title, and 
interest in and to all Subject Inventions or Computer Software shall, regardless of inventorship, 
vest in and be the sole property of inventing party, subject to the terms hereof. 

 
5.2 Jointly Owned Works. The parties agree that for any Subject Inventions or Computer 

Software that are jointly owned pursuant to section 5.1, the Center and the Cooperator will 
negotiate in good faith an amendment to this Agreement that shall include assignment of 
responsibilities for obtaining patents or other intellectual property rights pertaining to the Subject 
Inventions or Computer Software. 

 

5.3 Subject Inventions. The Center, on behalf of the Government, hereby grants to the 
Cooperator a first option to an exclusive license of the Government's interest in each Subject 
Invention and in any resulting patents that issue on such Subject Inventions. This option must be 
exercised not later than six (6) months following the filing of a patent application on the Subject 
Invention in the U.S. Patent and Trademark Office or under the Patent Cooperation Treaty 
pursuant to U.S. Patent Law. Any exclusive license granted by the Center shall be subject to the 
reservation by the Government of a non-exclusive, non-transferable, irrevocable, paid-up license 
to practice or have practiced on its behalf the Subject Invention throughout the world, in accordance with 
15 U.S.C. §3710a(b)(1). 

 
5.4 Jointly Created Works. The parties agree that any copyrightable subject matter 

created jointly by the parties from the activities conducted under this Agreement may be 
copyrighted by the Cooperator. Further, if the Cooperator intends to disseminate the Works 
outside of the United States, Cooperator may secure copyright to the extent authorized under the 
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domestic laws of the relevant country. If the Cooperator asserts copyright to jointly developed 
Works, Cooperator hereby grants to the U.S. Government and others acting on its behalf a non-
exclusive, irrevocable, paid-up worldwide license in such copyrighted Works to use, reproduce, 
distribute, publish, prepare derivative works, perform publicly, and display publicly the Works. 

 
Article 6. Data and Publication 

 

6.1 Proprietary Information. The Cooperator shall place a proprietary notice on all 
information it delivers to the Center under this Agreement which it asserts is Proprietary 
Information of the Cooperator. Provided such treatment is permissible by law, the Center agrees 

rpose of carrying out 
this Agreement or for Government purposes: 1) any information designated as Proprietary 
Information which is furnished by the Cooperator to the Center under this Agreement; 2) any 
information obtained by either party during the performance of this CRADA that would be 
claimed as Proprietary Information had it been submitted by the Cooperator; or 3) any 
information furnished by the Cooperator in contemplation of this Agreement. Information 
designated as Proprietary Information shall not be disclosed, copied, reproduced or otherwise 
made available in any form whatsoever to any other person, firm, corporation, partnership, 
association, or other entity without consent of the Cooperator except as such information may be 
subject to disclosure 
regulations at 40 C.F.R. Part 2, or as required to be disclosed by other statutes. The Center agrees 
to use its best efforts to protect the information designated as Proprietary Information from 
unauthorized disclosure. The Cooperator agrees that the Center is not liable for the disclosure of 
Proprietary Information which, after notice to and consultation with the Cooperator, EPA 
determines may not lawfully be withheld or which a court of competent jurisdiction requires to 
be disclosed. If no claim of confidentiality accompanies information at the time of submittal and 
EPA has determined that the Cooperator would not be expected to claim the information as 
confidential if the Cooperator knew EPA had proposed to disclose the information, see 40 C.F.R. 
§ 2.204(c)(2), then the information may be made public with no further notice to the Cooperator. 

 
6.2 Release Restrictions. The Center shall have the right to use all Subject Data for any 

Governmental purpose; provided, however, that the Center shall not release such Subject Data 
publicly or provide such Subject Data to any Government regulatory body or agency other than 
the EPA except: 

 
(a) the Center in reporting the results of cooperative research may publish Subject 

Data, subject to the provisions of paragraph 6.3 below, and provided the Cooperator is given 45 
days to review the manuscript and provide suggestions before publication; and 

 

(b) the Center may release such Subject Data where such release is required pursuant 
to a request under the Freedom of Information Act (5 U.S.C. § 552) and the EPA regulations at 
40 C.F.R. Part 2 or as required to be disclosed by other statutes. 

 
(c) The Cooperator agrees to not release any Subject Data without obtaining prior 

written consent from the Center. 
 

(d) Pursuant to 35 U.S.C. § 205, neither the Center nor the Cooperator shall release to 
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the public any Subject Data or other data that discloses or enables an invention if a patent 
application is to be filed, until the party having the right to file a patent application or provisional 
patent application has had a reasonable time to file. 

 
6.3 Publication. The Center and the Cooperator agree to confer and consult prior to the 

publication of Subject Data to ensure that no Proprietary Information is released and that patent 
rights are not jeopardized. Prior to submitting a manuscript for outside review which contains the 
results of the research under this Agreement, or prior to publication if no such review is made, 
each party shall be offered at least 45 calendar days to review such proposed publication and to 
file patent applications in a timely manner, if it is so entitled or required under this Agreement. 

 
Article 7. Representations and Warranties 

 

7.1 Representation and Warranties of the Center. The Center hereby represents and 
warrants to the Cooperator as follows: 

 
7.1.1 Organization. The Center is a Federal laboratory of the EPA and is wholly owned 

by the Government. The Center's substantial purpose is the performance of research or 
development. 

 
7.1.2 Mission. The performance of the activities specified by this Agreement is 

consistent with the mission of the Center. 
 

7.1.3 Authority. All prior reviews and approvals required by Federal regulations and 
laws have been obtained by the Center prior to the execution of this Agreement. The Center 
official executing this Agreement has the requisite authority to do so. 

 
7.2 Representations and Warranties of the Cooperator. The Cooperator hereby 

represents and warrants to the Center as follows: 
 

7.2.1 Power and Authority. The Cooperator has the requisite power and authority to 
enter into this Agreement and to perform according to the terms thereof. 

 
7.2.2 No Violation. The execution and delivery of this Agreement do not contravene any 

material provision of, or constitute a material default under, any material agreement binding on 
the Cooperator or any valid order of any court, or any regulatory agency or other body having 
authority to which the Cooperator is subject, nor, to the best of its knowledge, is the Cooperator 
the subject of any adversarial proceeding by any regulatory governmental agency. 

 

Article 8. Termination 
 

8.1 Termination by Mutual Consent. The Center and the Cooperator may elect to 
terminate this Agreement, or portions thereof, at any time by mutual consent. In such event the 
parties shall specify the disposition of all property, patents, unexpended or unobligated funds, 
and the results arising from the work completed or in progress under this Agreement. Upon 
termination by mutual consent, the Center, as of the termination date, shall make no new 
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commitments, and as soon after the termination date as feasible, shall cancel all outstanding 
commitments that relate to those portions of this Agreement that have been mutually terminated. 

 
8.2 Termination by Unilateral Action. Either party may unilaterally terminate this 

entire Agreement at any time by giving the other party written notice not less than 90 calendar 
days prior to the desired termination date. The Center shall make no new commitments after 
receipt of a written termination notice from the Cooperator and shall to the extent possible, by 
the termination date, cancel all outstanding commitments and contracts that were entered into as 
a consequence of the requirements of the SOW in Attachment A. However, the Center may, at 
its own expense, continue said commitments beyond said termination date without liability on 
the part of the Cooperator. 

 
8.3 Termination Costs. Each party shall pay its own termination costs out of its own 

funds. Any funds furnished by the Cooperator which are unexpended or unobligated as of the 
date of termination will be returned to the Cooperator. In no event shall either party be liable for 
the direct and indirect termination costs of the other party or said other party's expenses caused 
by or related to the termination. 

 
8.4 Survival. To the extent rights and obligations hereunder have accrued as of the date 

of expiration or termination, the following Articles of this Agreement shall survive any expiration 
or termination hereof: 5, 6, and 10, and any expiration or termination hereof shall not affect any 
license granted hereunder. 

 
Article 9. Disputes 

 

9.1 Settlement. Any dispute arising under this Agreement which cannot be readily 
resolved shall be submitted jointly to the signatories of this Agreement. A joint decision of the 
signatories or their designees shall be the disposition of such dispute. If the signatories are unable 
to jointly resolve a dispute within a reasonable period of time after submission of the dispute for 
resolution, the matter shall be submitted to the Administrator of EPA or the Administrator's 
designee for resolution. 

 
9.2 Continuation of Work. Pending the resolution of any dispute or claim pursuant to 

this Article, the parties agree that performance of all obligations shall be pursued diligently in 
accordance with the direction of the Center signatory. 

 
Article 10. Liability 

 

10.1 EPA. EPA's responsibility for the payment of claims to the Cooperator or its 
employees for loss of property, personal injury or death caused by the negligence or the wrongful 

 

act or omission of employees of EPA, while acting within the scope of their employment, is in 
accordance with the provisions of the Federal Tort Claims Act, 28 U.S.C. '' 2671-80 and 40 
C.F.R. Part 10. 

 
10.2 No Warranty. Except as specifically stated in Article 7, neither party makes any 

express or implied warranty as to any matter whatsoever, including the conditions of the research 
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or as to any Invention made or product developed, or the ownership, merchantability, or fitness 
for a particular purpose, of the research or any such Invention or product. 

 
10.3 Indemnification. The Cooperator agrees to hold the Government harmless and to 

defend and indemnify the Government for all liabilities, demands, damages, expenses and losses 
arising out of the use by the Cooperator, its employees or any party acting on the Cooperator's 
behalf or with its authorization, of the Center's research and technical developments, the Center's 
facilities or equipment, or out of any use, sale or other disposition by the Cooperator, its 
employees or others acting on its behalf or with its authorization, of products made by the use of 
the Center's technical developments. This provision shall survive the termination of this 
Agreement. 

 
10.4 Force Majeure. Neither party shall be liable for any event or circumstance beyond 

its reasonable control not caused by the fault or negligence of such party, which causes such party 
to be unable to perform its obligations under this Agreement (and which it has been unable to 
overcome by the exercise of due diligence), including but not limited to flood, drought, 
earthquake, storm, fire, pestilence, lightning and other natural catastrophes, epidemic, war, riot, 
civil disturbance or disobedience, strikes, labor dispute, sabotage of the Center facilities, or any 
order or injunction made by a court or public agency. In the event of the occurrence of such a 
force majeure event, the party unable to perform shall promptly notify the other party. It shall 
further use its best efforts to resume performance as quickly as possible and shall suspend 
performance only for such period of time as is necessary as a result of the force majeure event. 

10.5 Cooperator. The Cooperator agrees that during the term of this Agreement it will 
carry liability insurance in the amount set forth on the attached certificate of insurance to cover 
any liability to the Government or to Government employees and private individuals that may 
arise as a result of negligent acts or omissions of any of the Cooperator's employees or agents 
while they are performing work under this Agreement including any work which such employee 
or agent may be performing at the Center. 

 
Article 11. Miscellaneous 

 

11.1 No Benefits. No member of, or delegate to the United States Congress, or resident 
commissioner, shall be admitted to any share or part of this Agreement, nor to any benefit that 
may arise therefrom. This provision shall not be construed to extend to this Agreement if the 
Agreement is made with the Cooperator for the Cooperator's general benefit. 

 
11.2 Governing Law. The construction, interpretation, validity, performance and effect 

of this Agreement for all purposes shall be governed by the laws applicable to the federal 
government. 

 

11.3 Headings. Titles and headings of the Sections and Subsections of this Agreement 
are for the convenience of references only and do not form a part of this Agreement and shall in 
no way affect the interpretation thereof. 

 
11.4 Waivers. None of the provisions of this Agreement shall be considered waived by 

any party hereto unless such waiver is given in writing to all other parties. The failure of any 



EPA-University of Nebraska-Lincoln CRADA #1490-22 

2023-0346A UNL- EPA CRADA (Snow_04132023)  Page 9 of 14 

party to insist upon strict performance of any of the terms and conditions hereof, or failure or 
delay to exercise any rights provided herein or by law, shall not be deemed a waiver of any rights 
of any party hereto. 

 
11.5 Severability. The illegality or invalidity of any provisions of this Agreement shall 

not impair, affect or invalidate the other provisions of this Agreement. 
 

11.6 Amendments. If either party desires a modification to this Agreement, the parties 
shall, upon reasonable notice of the proposed modification by the party desiring the change, 
confer in good faith to determine the desirability of such modification. Such modification shall 
not be effective until a written amendment is signed by all the parties hereto by their 
representatives duly authorized to execute such amendments. 

 
11.7 Assignment. Except as otherwise permitted herein, neither this Agreement nor any 

rights or obligations of any party hereunder shall be assigned or otherwise transferred by either 
party without the prior written consent of the other party. However, the Cooperator may assign 
this Agreement to the successors or assignees of a substantial portion of the Cooperator's business 
interests to which this Agreement directly pertains. 

 
11.8 Notices. All notices pertaining to or required by this Agreement shall be in writing 

and shall be signed by an authorized representative and shall be delivered by hand or sent by 
certified mail, return receipt requested, with postage prepaid, addressed as follows: 

 
(a) If to LABORATORY: 

 
Authorized Representative (signator) Russell Thomas 

 
Center Director 
U.S. EPA Center for Computational Toxicology and Exposure (CCTE) 109 T.W. Alexander 
(MD-D143-02) 
Research Triangle Park, NC 27711 919-541-5776 
thomas.russell@epa.gov 

 
With a copy to (PI or other): 
Elin Ulrich 
AACMB Branch Chief 
U.S. EPA Center for Computational Toxicology and Exposure (CCTE) 109 T.W. Alexander 
Research Triangle Park, NC 27711 919-541-3717 

Ulrich.Elin@epa.gov AND 

 
FTTA Program Manager: 
Kathleen Graham graham.kathleen@epa.gov 
(303) 312-6137 
ftta@epa.gov 
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(b) If to COOPERATOR: 
 

Authorized Representative (signator)  Jeanne Wicks  
 
Interim Director, Sponsored Programs 
151 Prem S. Paul Research Center at Whittier School, 
2200 Vine Street, Lincoln, NE 68583-08612021 
(402) 472-3171 
unlosp@unl.edu  
 

With a copy to (PI or other): 
Daniel D. Snow, Ph.D. 
202 Water Sciences Laboratory 1830 N 37th Street 
University of Nebraska-Lincoln Lincoln, NE 68583-0844 
(402) 472-7539 
dsnow1@unl.edu  AND 
 
Brad Roth, Ph.D.  
Associate Vice Chancellor for Technology Development  
2021 Transformation Dr., Suite 2220 
Lincoln, NE 68508 
(402) 472-1783 
info@nutechventures.org 

 
Any party may change such address by notice given to the other party in the manner set 

forth above. 
 

11.9 Independent Parties. The relationship of the Center and the Cooperator is that of 
independent parties and not as agents of each other or as joint venturers or partners. The Center 
shall maintain sole and exclusive control over its personnel and operations. The Cooperator shall 
maintain sole and exclusive control over its personnel and operations. 

 
11.10 Use of Name or Endorsements. The Cooperator shall not use the name of the 

Center or EPA, on any product or service which is directly or indirectly related to either this 
Agreement or any patent license or assignment agreement which implements this Agreement, 
without the prior approval of the Center. By entering into this Agreement the Center does not 
directly or indirectly endorse any product or service provided, or to be provided, by the 
Cooperator, its successors, assignees, or licensees. The Cooperator shall not in any way imply 
that this Agreement is an endorsement of any such product or service. This section in no way 
prohibits the publication of any EPA indication or statement regarding the efficacy of any Subject 
Invention and/or any other results of this Agreement. 

 

11.11 No Approval. Nothing in this Agreement shall be deemed to constitute regulatory 
or scientific approval of the use of any particular product or technology. The Cooperator agrees 
that (a) nothing in this Agreement relieves it of any obligation to comply with applicable federal, 
state, or local laws, regulations, or requirements, and (b) possession or acquisition by the Center 
of Subject Data, or other information generated or otherwise acquired pursuant to performance 
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of work under this Agreement, does not constitute knowledge of or possession or receipt of such 
data or information by or on behalf of the Administrator of the Environmental Protection Agency 
for purposes of statutory or regulatory reporting requirements such as, but not limited to, Section 
8 of the Toxic Substances Control Act. 

 
11.12 Entire Agreement. This Agreement constitutes the entire agreement between the 

parties concerning the subject matter hereof and supersedes any prior understanding or written or 
oral agreement relative to said matter. 

 
Article 12. Duration of Agreement and Effective Date 

 

12.1 Effective Date. This Agreement shall enter into force as of the date of the last 
signature of the parties. 

 
12.2 Duration.  This Agreement shall remain in effect for a period of 4 years from the 

effective date. 
 

 
IN WITNESS WHEREOF, the Parties have caused this Agreement to be executed by 

their duly authorized representatives as follows: 
 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
 

 
 

THE BOARD OF REGENTS OF THE UNIVERSITY OF NEBRASKA, 
ON BEHALF OF THE UNIVERSITY OF NEBRASKA-LINCOLN   
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STATEMENT OF WORK 

 
 

For 
 

COOPERATIVE RESEARCH AND DEVELOPMENT AGREEMENT 
 

Between 
 

The United States Environmental Protection Agency 
 

Center for Computational Toxicology and Exposure 
 

And 
 

The Board of Regents of the University of Nebraska,  
On behalf of the University of Nebraska-Lincoln 

 
 
Exposure and Risk of Environmental Contaminants 
 
Goal  
 
Identification of environmental contaminants and transformation products (TPs) can help support exposure 
and risk assessments at contaminated sites. As non-targeted analysis (NTA) aims to characterize the entire 
chemical composition of a sample, it has allowed for the identification of known or unknown environmental 
contaminants and TPs. However, identification of compounds can be challenging due to the abundance and 
complexity of the data generated from an individual sample. Transformation prediction and in silico tools 
can be used to guide identification of environmental contaminants and their TPs. Despite the ability to 
identify contaminants using NTA approaches, many compounds (and especially TPs) generally lack the 
necessary toxicity data needed to inform prioritization and hazard assessments. Coupling NTA 
experimental data with new approach methods (NAMs) that include biological effects data or bioactivity-
based assessments using in-vitro or high throughput screening can aid in the characterization of the potential 
hazard of complex mixtures. Identification of the bioactive contaminants and TPs in complex mixtures can 
prioritize further identifications and risk management at contaminated sites. 
 
An objective of this research is to compare suspect screening lists and mass spectral libraries to NTA 
experimental data to identify pesticides and in silico predicted TPs in contaminated environmental and/or 
biological media (e.g., soil, sediment, surface and groundwater) near a closed ethanol production facility. 
Previously identified pesticide classes include neonicotinoid insecticides (imidacloprid, thiamethoxam and 
clothianidin) and strobilurin fungicides (azoxystrobin, picoxystrobin and pyraclostrobin). 
 
Expected outcomes include an expanded framework for using in-silico prediction tools to guide NTA of 
metabolites to include environmental TPs and NAM data for the identification of bioactive pesticides and/or 
unknown TPs to help inform hazard identification and exposure assessment in real world complex mixtures 
and peer review publications describing the results of the Research Project. 
 
In addition, this research will quantify chemical concentrations in bee matrices to determine potential 
exposures from pesticide releases at the ethanol production facility. Honey bees (Apis mellifera) will be 
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used as the focal pollinator and addresses key data gaps that include, but are not limited to, quantifying 
residues from pesticides stored at the production facility, known pesticide TPs, and using NTA to 
comprehensively evaluate the chemicals returned to the hive by foraging pollinators. These data collection 
and analysis results will be employed to parameterize modeling efforts that quantify both uncertainty and 
variability for risk estimation purposes. These estimates are an important step towards integrating 
mechanistic and statistical frameworks that address pollinator life history elements, pathways of exposure, 
and toxicity concepts to develop consensus risk forecasts that include estimates of uncertainty. An 
additional objective of this research is to provide NTA of honey bee tissues and associated hive matrices to 
further quantify chemicals of emerging concern and the significance of their exposures to honey bee health.  
 
Approach  
 
Task 1: Sample Collection 
 
Cooperator Responsibilities: The Cooperator will collect samples and generate targeted analytical data to 
share with the Laboratory.  
 
Task 2: Chemical Screening 
 
Laboratory Responsibilities: The Laboratory will build suspect screening lists of potential TPs from 
pesticides using various transformation prediction tools, such as the Chemical Transformation Simulator 
developed within the Office of Research and Development. The Laboratory will screen samples against the 
TP lists with the goal to confidently identify as many chemicals present as possible. The Laboratory shall 
share these data on identified pesticides and TPs from experimental NTA data to the Cooperator to conduct 
fate & transport evaluations. 
 
 
Task 3: Hazard Screening 
 
Laboratory Responsibilities: The Laboratory shall collect and ship samples/extracts and/or identified 
chemicals to be further screened for potential hazard using NAMs to prioritize exposure and/or determine 
hazard. This work is expected to be conducted by a government contractor. 
 
Task 4: Share Data 
 
Laboratory Responsibilities: The Laboratory shall share the data generated from the identification of 
bioactive extracts or fractions of extracts, characterization of unique chemical structures within the 
bioactive extracts or fractions of extracts, and/or provisional risk-based evaluations of identified priority 
structures. 
 
Task 5: Modeling efforts 
 
Laboratory Responsibilities: The Laboratory shall leverage data collected under the Tasks 1-3 and apply 
modeling approaches to estimate pesticide exposure and impacts to honey bees and/or other pollinators. 
The Cooperator may contribute additional data and guidance to inform key parameter values. The results 
of these modeling efforts shall be shared with the Cooperator. 
 
 
 
Resources  
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Laboratory 
The Laboratory will contribute technical assistance, logistical support, modeling efforts, and environmental 
sample analysis.  This will include use of EPA facilities/infrastructure, laboratory supplies, and contractor 
support.  
 

 
 
Cooperator 
 
The Cooperator will provide technical assistance, supporting research (including use of facilities, personnel, 
and supplies), field work/sampling, and costs associated with field travel, environmental samples, and their 
transport/shipping to the laboratory. 
 

 
 

 
Deliverables 

 
Months 1 - 6   Task 1 (Sample Collection) 

 
Months 7 - 31    Task 2 (Chemical Screening) 

 
Months 12-24   Task 3 (Hazard Screening) 
 
Months 32-48   Task 4 (Share Data) 
 
Months 32-48   Task 5 (Modeling efforts) 

 

 




