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General Information
Proposal ID: 2027-523

Proposal Title: Impact of Tobacco and Nicotine Waste in Minnesota

Project Manager Information

Name: Irina Stepanov
Organization: U of MN - School of Public Health
Office Telephone: (612) 624-4998

Email: stepa0ll@umn.edu

Project Basic Information

Project Summary: This project will map the distribution of the harmful chemical burden from nicotine and tobacco
waste across Minnesota and will provide a tool for assessing the impact of relevant interventions.

ENRTF Funds Requested: $830,000
Proposed Project Completion: June 30, 2030

LCCMR Funding Category: Resiliency (A)

Project Location

What is the best scale for describing where your work will take place?
Statewide

What is the best scale to describe the area impacted by your work?
Statewide

When will the work impact occur?
During the Project and In the Future



Narrative

Describe the opportunity or problem your proposal seeks to address. Include any relevant background information.

Tobacco and nicotine product waste, such as discarded spent cigarette filters (butts) and disposable e-cigarette devices
and pods, represent a significant and complex source of environmental contamination with harmful chemicals and
microplastics. An estimated 4.5 trillion cigarette butts are discarded globally each year, constituting the most ubiquitous
litter item. When discarded, filters leach toxic chemicals and slowly degrade into microfibers. E-cigarette waste also
poses a threat of environmental pollution because it can contain residual liquids with high concentrations of nicotine,
toxic metals, and over 70 harmful chemicals that have been prioritized for environmental impact assessment, many of
such chemicals are persistent and/or bioaccumulative.

In Minnesota, where more than 570 thousand adults smoke filtered cigarettes and 13.9% 11th grade students use e-
cigarettes, tobacco and nicotine product waste is commonly found on sidewalks, bus stops, near schools, in parks and on
beaches. This waste either directly contaminates our lakes and rivers or finds its way into storm drains, ultimately
presenting a source of toxic exposures in terrestrial and aquatic wildlife. However, the magnitude of such waste-derived
environmental contamination across Minnesota, including in rural areas where smoking prevalence is higher than the
national and the state average, is unknown.

What is your proposed solution to the problem or opportunity discussed above? Introduce us to the work you are
seeking funding to do. You will be asked to expand on this proposed solution in Activities & Milestones.

We propose to determine and visualize county-level data on individual contaminants and the estimated total
environmental chemical burden derived from the generated tobacco and nicotine waste in Minnesota. We will first use
advanced analytical techniques to determine and catalog the amounts of key contaminants of concern in spent filters of
cigarettes and in spent disposable e-cigarette products commonly sold in Minnesota. We will then use these data, along
with the relevant county-level information such as smoking and e-cigarette use prevalence, among other data, to
develop models estimating the total amount of individual toxic chemicals and microplastics present in the annually
generated tobacco and nicotine waste. Lastly, we will develop a model allowing to examine county-level impacts of
various policies on the amounts of tobacco and nicotine waste-derived chemical burden. The data on individual
contaminants and the estimated total chemical burden, as well as the policy-driven trajectories, will be summarized in
interactive formats, such as charts, maps, and tables. This resource will be publicly available and can be used by the
county-level governments, the Minnesota Pollution Control Agency, the Minnesota Department of Health, as well as
researchers and community organizations focused on the environmental protection and public health.

What are the specific project outcomes as they relate to the public purpose of protection, conservation, preservation,
and enhancement of the state’s natural resources?

No studies evaluated the scope of the tobacco and nicotine waste-derived toxic chemical burden in Minnesota. This
project will address this important knowledge gap by generating a novel interactive tool to map such burden across the
state and model the impact of various factors (e.g., changes in product use prevalence, product types on the market,
waste disposal practices) and of potential policies aimed at reducing such burden. This interactive can serve as a
powerful resource in guiding policies and other efforts to reduce the contamination of Minnesota's natural resources
with tobacco and nicotine waste.



Activities and Milestones

Activity 1: Determine and catalog the chemical content of cigarette and e-cigarette waste in Minnesota
Activity Budget: $347,000

Activity Description:

The goal of this activity is to document the amounts of harmful chemicals present in tobacco and nicotine waste
discarded in Minnesota. For smoked cigarette filters, we will focus on a panel of known toxic chemicals and will
determine the concentration ranges for each chemical across the popular cigarette varieties sold in Minnesota. For e-
cigarette products, we will select a sample of brands commonly sold by Minnesota retailers (and will focus on the
environmentally persistent and bioaccumulating hazardous chemicals previously short-listed by the U.S. FDA researchers
for risk assessments. We will use laboratory machines available in our laboratory to smoke cigarettes and e-cigarettes
and will apply mass-spectrometric techniques to analyze the amounts of the contaminants in spent cigarette filters and
e-cigarettes. We will also use imaging techniques to measure microfibers in the laboratory-simulated cigarette filter
decomposition and in samples collected from a sub-set of Minnesota lakes.

Overall, this activity will allow us to build a database of chemicals of concern that are present in the discarded cigarette
and e-cigarette waste, and predict the amounts, the composition, and the time-trends of microfibers derived from the
discarded waste. This database will allow for the modeling in Activities 2 and 3.

Activity Milestones:

Description Approximate
Completion Date

Identify and collect samples of cigarette and e-cigarette products commonly sold by Minnesota December 31, 2027

retailers

Complete chemical analyses of spent cigarette filters and e-cigarettes December 31, 2028

Identify and analyze microfiber particles released from spent cigarette filters December 31, 2028

Complete the development of the tobacco and nicotine waste chemical database March 31, 2029

Activity 2: Interactive dashboards mapping county-level chemical and microplastics burden in
Minnesota

Activity Budget: $236,000

Activity Description:

The goal of this activity is to develop models estimating, for each county in Minnesota, the amount of nicotine and
tobacco waste and the amounts of chemicals and microplastics that it contains, and to visualize such data in a web-
based, interactive, user-friendly platform. To develop the models, we will merge our chemical database developed in
Activity 1 with the county-level data on smoking and e-cigarette use prevalence, product types, the distribution of
tobacco and nicotine product retailers, waste disposal policies and practices, and potentially other relevant data
available through the Minnesota Department of Health, Minnesota Pollution Control Agency, and other resources.

We will use the visualization and computing tools and resources available through the University of Minnesota U-Spatial
to consolidate the modeling data into interactive maps that will allow users view data by the product type, by
contaminants, as well as to see the summary statistics for individual counties. We will also embed the capacity for
modifying some of the variables, such as the reductions in product use prevalence or changes in disposal practices, to
model the hypothetical outcomes (trends) for the waste-associated chemical burden. These features will provide users
with useful tools for developing the environmental contamination reduction goals.

Activity Milestones:



Description Approximate
Completion Date
Develop models for county-level estimates of the amount of nicotine and tobacco waste contaminants June 30, 2029
Complete the development of the online interactive dashboard December 31, 2029

Activity 3: Modeling and communicating the impact of policies on the environmental burden of
tobacco and nicotine waste
Activity Budget: $247,000

Activity Description:

The goal of this activity is to model the impact of the potential policies that can be implemented at the county and state-
wide level. In collaboration with the Public Health Law Center, we will model several policies to determine the potential
reductions in the nicotine and tobacco waste. For each jurisdiction, we will use current ordinances as the baseline and
the model will take into consideration the current local waste burden and the tobacco and nicotine product use
prevalence trends. Three types of policies will be modeled: (1) restrictions on sales of specific tobacco and nicotine
product types, such as filtered cigarettes and/or of e-cigarettes that have not been authorized by the U.S. FDA; (2)
strengthening hazardous waste regulations for product manufacturers and retailers; and (3) setting limits on the density
of tobacco retailers.

We will make these modeling outcomes publicly available by incorporating them in the web-based interactive
dashboard developed in Activity 2. We will also convene informational and training sessions with representatives of the
relevant regulatory bodies to collect feedback on this resource, user experiences, and the recommendations for
incorporating additional features and data. This information will be used to optimize the dashboard.

Activity Milestones:

Description Approximate
Completion Date

Model the impact of policies and incorporate such models into the interactive dashboard March 31, 2030

Conduct informational and training sessions to optimize and finalize the dashboard June 30, 2030




Project Partners and Collaborators

Name Organization Role Receiving
Funds
Mark Sanders University of Collaborator Yes
Minnesota
Imaging
Centers
Sarah Porter University of Collaborator Yes
Minnesota U-
Spatial
Marisa Katz Public Health Collaborator Yes
Law Center

Dissemination

Describe your plans for dissemination, presentation, documentation, or sharing of data, results, samples, physical
collections, and other products and how they will follow ENRTF Acknowledgement Requirements and Guidelines.
The outcomes of this projects will be disseminated in a variety of ways:

o Scientific publications and presentations: We expect to publish several peer-reviewed manuscripts based on the
analyses conducted in Activity 1. This may include a paper on the estimates of the tobacco and nicotine product-
associated chemical burden and a paper on our findings on filter-associated microplastics. We plan to present our
findings at scientific seminars at the University of Minnesota and other professional meetings in Minnesota (e.g., annual
meetings of the Institute on the Environment, Minnesota Water Resources conference), as well as the national meetings
of the American Chemical Society, the Society for Research on Nicotine and Tobacco, and other relevant professional
societies.

o Workshops and round-table discussions with regulators and community organizations in Minnesota: We will
convene informational sessions, as described in Activity #3, to publicize the interactive dashboard, demonstrate
examples of applications, and encourage its use. We will also develop informational pamphlets outlining the content and
the capacity of this resource, and will disseminate it to the county commissioners, agencies such as the Minnesota
Pollution Control Agency, Department of Natural Resources, Minnesota Department of Health, and community
organizations focused on the environmental protection and public health. In these dissemination efforts, we will work
with Nicotine Waste Alliance, a working group that originated in Minnesota and is focused on the upstream solutions to
the growing problem of tobacco product waste.

o Data sharing through the web-based dashboard: The dashboard will allow for saving the generated maps in a
PDF file which can be saved and/or printed. We will also establish a protocol for requesting data in the digital form
(Excel files with tabulated data). The protocol will include outlining the purpose of obtaining raw data, specific data that
is being requested, as well as an agreement to acknowledge ENRTF and this project in any subsequent dissemination
activities.

The ENRTF will be acknowledged in all our dissemination activities, including publications, presentations, dashboard-
generated reports, and other communications through use of the trust fund logo or attribution language per the ENRTF
Acknowledgement Guidelines.

Long-Term Implementation and Funding

Describe how the results will be implemented and how any ongoing effort will be funded. If not already addressed as
part of the project, how will findings, results, and products developed be implemented after project completion? If
additional work is needed, how will this work be funded?
The online tool (dashboard) developed in this project will allow for long-term monitoring of the geographical and
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temporal trends. We will (1) periodically update the chemical database of the nicotine and tobacco waste, including
products such as smokeless tobacco and nicotine pouches; (2) periodically update links to the existing databases on
other relevant data; and (3) work with the Nicotine Waste Alliance to improve the dashboard user features for the
public and governmental organizations. Since our tool can facilitate research on various aspects of tobacco product
harms, we will seek funding from NIH and NSF for its support and expansion.

Project Manager and Organization Qualifications

Project Manager Name: Irina Stepanov
Job Title: Professor

Provide description of the project manager’s qualifications to manage the proposed project.

Dr. Stepanov is a Professor in the Division of Environmental Health Sciences, School of Public Health, University of
Minnesota (UMN). She is also the Director of the new Exposure Testing Shared Resource in the Masonic Cancer Center
and the Director of the Institute for Global Cancer Prevention Research at UMN. Recently, she was appointed as the Vice
Chair of the WHO Global Tobacco Laboratory Network (TobLabNet) — a network of more than 30 laboratories around the
world with a mission of building global capacity for tobacco product testing to support local policy measures.

Dr. Stepanov’s background is in analytical biochemistry, and she has an extensive expertise in analyzing various harmful
chemicals in tobacco and environmental samples by using advanced mass-spectrometry techniques. Throughout her
career, she has collaborated with surveillance researchers and communication and policy experts, to apply this expertise
to solving real-world problems, such as informing various public health policies and interventions. Dr. Stepanov
authored and co-authored over 120 scientific peer-reviewed manuscripts and has contributed many technical reports to
the WHO on various aspects of tobacco product characteristics and their chemical toxicity. Her achievements and
dedication to translational science have been recognized by being named Fellow of the Society for Research on Nicotine
and Tobacco (2020), Mayo Professor in Public Health (2020), and Distinguished McKnight University Professor (2022). In
addition to her productive and impactful research, Dr. Stepanov is a dedicated educator and mentor, committed to
developing a new generation of scientists. She advises graduate students and postdoctoral trainees and regularly offers
research experiences to undergraduate and high school interns through a variety of programs.

Organization: U of MN - School of Public Health

Organization Description:

The University of Minnesota (UMN), established in 1851, is a land-grant institution renowned for its innovative research
and considered one of the nation’s top public research universities. With 5 campuses spread throughout Minnesota, the
UMN is comprised of 19 colleges, schools, or academic units, six university-wide interdisciplinary centers and institutes,
and serves over 47,000 students. It is one of the most comprehensive universities in the United States, with more than
370 fields of study, offering a wealth of opportunities to foster transdisciplinary research collaborations, training and
mentoring.

The Division of Environmental Health Sciences, part of the UMN School of Public Health, focuses on investigating
hazards in our environment to establish the basis for preventive policies. The Division is the faculty home to faculty who
have significant leadership presence at UMN, including directors of various centers and institutes with focus areas
relevant to this proposal. Faculty expertise includes exposure science, environmental chemistry, and environmental
policy, and vast experience in applying multi-disciplinary approaches to complex environmental issues. This academic
environment offers multiple cross-departmental and cross-college opportunities for engagement in research, including
the access to a variety of shared laboratory and computational resources, research and office space, and seminars and
workshops.



Budget Summary

Category / Subcategory Description Purpose Gen. | % # Class | $ Amount
Name or Type Ineli | Bene | FTE | ified
gible | fits Staff?
Personnel
Principal Responsible for the overall project management, 36.6% | 0.3 $125,000
Investigator overseeing activities, data analysis, staff, and
dissemination efforts.
Project Coordinator will be responsible for logistics of 36.6% | 0.3 $64,000
Coordinator sample collections, manage communication across
team, and database development.
Lab Researcher to carry out laboratory sample 323% | 1.5 $151,000
Researcher processing and analysis.
Research Researcher to work on data synthesis for model 26.1% 0.6 $49,000
Associate development.
Graduate Student will assist with model development. 24.2% | 0.66 $77,000
Research
Assistant
Sub $466,000
Total

Contracts
and Services
Mass- Internal Mass-spectrometry equipment within the core will 0 $50,000
Spectrometry | services or be used to analyze the amounts of the contaminants
Core, UMN fees in spent cigarette filters and e-cigarettes.
Masonic (uncommon)
Cancer
Center
University of | Internal Imaging techniques will be used to measure 0 $40,000
Minnesota services or microfibers in the laboratory-simulated cigarette
Imaging fees filter decomposition and in samples collected from a
Centers (uncommon) sub-set of Minnesota lakes.
TBD Service The web designer will assist with formatting data as 0 $60,000

Contract well as designing an interactive website.
Public Health | Internal Collaborate on modeling the impact of policies and 0 $120,000
Law Center services or on dissemination efforts.

fees

(uncommon)
University of | Internal Collaborate on the development and optimization of 0 $60,000
Minnesota U- | services or models and visual maps using U-Spatial resources

Spatial

and computing.




fees

(uncommon)
Sub $330,000
Total
Equipment,
Tools, and
Supplies
Tools and Laboratory supplies and chemical reagents Supplies for processing and analysis of $20,000
Supplies tobacco and nicotine product residuals
to quantify chemicals and microfibers.
Sub $20,000
Total
Capital
Equipment
Sub -
Total
Acquisitions
and
Stewardship
Sub -
Total
Travel In
Minnesota
Miles/ Meals/ | Approximately 5-6,000 miles over the course of 2 Travel across Minnesota to assess $4,000
Lodging years of the project at a rate of $.725/mile. product brand prevalence and collect
samples of tobacco and nicotine
products.
Sub $4,000
Total
Travel
Outside
Minnesota
Sub -
Total
Printing and
Publication
Publication Journal fees Manuscript publication in academic $8,000
journals. Most journals require
publishing fees. At least 3 manuscripts
are planned.
Printing Pamphlet printing Informational pamphlets outlining the $2,000

content and the capacity of the online




dashboard for dissemination to
organizations and communities.

Sub $10,000
Total

Other

Expenses
Sub -
Total
Grand $830,000

Total




Classified Staff or Generally Ineligible Expenses

Category/Name Subcategory or Description Justification Ineligible Expense or Classified Staff Request
Type
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Non ENRTF Funds

Category | Specific Source Use Status Amount
State
State Sub -
Total
Non-State
In-Kind University of Minnesota (UMN) Unrecovered Indirect Costs (IDC): Grantee (UMN) has a federally- Secured $435,000
negotiated Facilities and Administrative Rate Agreement allowing
overhead of 54% of Modified Total Direct Costs, which is higher than the
cap allowed by Minnesota's Environment and Natural Resources Trust
Fund of 0% of Total Direct Costs. The difference in potential funds is
shown here and offered as in-kind funding.
Non State $435,000
Sub Total
Funds $435,000
Total

Total Project Cost: $1,265,000

This amount accurately reflects total project cost?
Yes
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Attachments

Required Attachments

Visual Component
File: f413badf-bdc.docx

Alternate Text for Visual Component

An infographic titled "Impact of Tobacco and Nicotine Waste in Minnesota" set against a wooded shoreline. It illustrates
how cigarette butts and electronic cigarettes release chemicals and plastics into the environment, leading to toxicity.
The proposed solution involves data collection, mapping, and modeling preventive policies to protect the ecosystem....

Supplemental Attachments
Capital Project Questionnaire, Budget Supplements, Support Letter, Photos, Media, Other

Title File

University of Minnesota SPA endorsement letter cO0adea30-a19.pdf
UMN U-Spatial - Letter of Support 85106c94-f1f.pdf
Public Health Law Center - Letter of Support 869deb44-66d.pdf
UMN Imaging - Letter of Support a3224e56-ca2.pdf

Administrative Use

Does your project include restoration or acquisition of land rights?
No

Do you understand that travel expenses are only approved if they follow the "Commissioner's Plan" promulgated by
the Commissioner of Management of Budget or, for University of Minnesota projects, the University of Minnesota
plan?

Yes, | understand the UMN Policy on travel applies.

Does your project have potential for royalties, copyrights, patents, sale of products and assets, or revenue
generation?
No

Do you understand and acknowledge IP and revenue-return and sharing requirements in 116P.10?
N/A

Do you wish to request reinvestment of any revenues into your project instead of returning revenue to the ENRTF?
N/A

Does your project include original, hypothesis-driven research?
Yes

Does the organization have a fiscal agent for this project?
Yes, Sponsored Projects Administration

Does your project include the pre-design, design, construction, or renovation of a building, trail, campground, or other
fixed capital asset costing $10,000 or more or large-scale stream or wetland restoration?
No
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https://lccmrprojectmgmt.leg.mn/media/map/f413badf-bdc.docx
https://lccmrprojectmgmt.leg.mn/media/attachments/c0adea30-a19.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/85106c94-f1f.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/869deb44-66d.pdf
https://lccmrprojectmgmt.leg.mn/media/attachments/a3224e56-ca2.pdf

Do you propose using an appropriation from the Environment and Natural Resources Trust Fund to conduct a project
that provides children's services (as defined in Minnesota Statutes section 299C.61 Subd.7 as "the provision of care,
treatment, education, training, instruction, or recreation to children")?

No

Provide the name(s) and organization(s) of additional individuals assisting in the completion of this proposal:

The proposal has been completed by University of Minnesota's Dr. Irina Stepanov (P, Project Manager) with the
help of Tonya Gannelli (Project Coordinator) and Robert Carlson (assistance with the graphic design), and
administratively reviewed by Kristina McReynolds (SPA). The collaborators named in this proposal contributed to
discussions and planning of this proposal.

Do you understand that a named service contract does not constitute a funder-designated subrecipient or approval of
a sole-source contract? In other words, a service contract entity is only approved if it has been selected according to
the contracting rules identified in state law and policy for organizations that receive ENRTF funds through direct
appropriations, or in the DNR’s reimbursement manual for non-state organizations. These rules may include
competitive bidding and prevailing wage requirements

Yes, | understand

13



	2027 Request for Proposal
	General Information
	Project Manager Information
	Project Basic Information
	Project Location
	Narrative
	Activities and Milestones
	Activity 1: Determine and catalog the chemical content of cigarette and e-cigarette waste in Minnesota
	Activity 2: Interactive dashboards mapping county-level chemical and microplastics burden in Minnesota
	Activity 3: Modeling and communicating the impact of policies on the environmental burden of tobacco and nicotine waste

	Project Partners and Collaborators
	Dissemination
	Long-Term Implementation and Funding
	Project Manager and Organization Qualifications
	Budget Summary
	Classified Staff or Generally Ineligible Expenses
	Non ENRTF Funds

	Attachments
	Required Attachments
	Visual Component
	Alternate Text for Visual Component

	Supplemental Attachments
	Capital Project Questionnaire, Budget Supplements, Support Letter, Photos, Media, Other


	Administrative Use


