520 Lafayette Road North, Saint Paul, MN 55155| www.eqb.state.mn.us
Phone: 651-757-2873 | Fax: 651-757-2343
December 16, 2020
Meeting Location: Virtual via WebEx
https://minnesota.webex.com/minnesota/onstage/g.php?MTID=e7905835a332e8506e7a61ec41fce59c1
1:00 pm – 4:00 pm
Environmental Review Implementation Subcommittee (ERIS) AGENDA

Meeting Time and Location
In light of the COVID-19 pandemic, the Environmental Quality Board (EQB or Board) Environmental
Review Implementation Subcommittee (ERIS) will convene its December meeting virtually through the
WebEx platform. To access the meeting, use the link under the “Meeting Location” above.
Accessibility: This material can be provided in different forms, like large print, braille, or on a recording.
Please contact EQB staff at least one week prior to the event at info.EQB@state.mn.us to arrange an
accommodation.
Public Engagement Opportunities at EQB Meetings
EQB encourages public input and appreciates the opportunity to build shared understanding with
members of the public. During the December ERIS meeting, there will be opportunities for public
comment during each agenda topic. Members of the public may submit a written comment or make oral
comments. Commenters are asked to keep their statements to fewer than two minutes of speaking
(approximately 260 words). In advanced of the ERIS meeting, please review our “Guide to WebEx
Participation” that starts on page 5 of this packet to learn how to use the WebEx platform for engaging
in the EQB meeting.
Meeting Objectives
• Discuss the Environmental Review (ER) Climate Technical Team’s draft report and
recommendations for integrating climate change into environmental review.
• Discuss the proposed Engagement Plan and give feedback prior to implementing the plan.
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Agenda:
I.

*Adoption of Consent Agenda & Minutes
Proposed Agenda for December 16, ERIS Meeting
July 15, 2020 ERIS Meeting Minutes

II.

ERIS Welcome & Introductions
Sarah Strommen
ERIS Chair; Commissioner
Department of Natural Resources

III.

Executive Director’s Report
Katie Pratt
Executive Director
Environmental Quality Board
Katie.Pratt@state.mn.us

IV.

Integrating Climate Information into Minnesota Environmental Policy Act Program
Requirements
The focus of this agenda item is to review the draft recommendations proposed by the ER
Climate Technical Team that will be used to initiate a public engagement process. Draft
recommendations are found page 4 of the enclosed report (page 17 of ERIS meeting packet). In
addition, staff are seeking feedback on the proposed public engagement plan to be carried out
in 2021, which is found on page 5 of the report (page 18 of the ERIS meeting packet).
In September 2019, Board members directed staff to explore options for integrating climate
change in the Minnesota Environmental Policy Act Program Requirements. To support the
project, EQB staff convened the interagency ER Climate Technical Team (see members below).
Highlights from the project timeline include:
•

December 18, 2019
ERIS members and staff held a listening session that provided the public with an
opportunity for input and dialogue on the topic of incorporating climate-related
information into the ER Program.

•

January 22, 2020
ERIS members approved a set of strategies used to develop draft recommendations for
integrating climate-related information into the ER Program. The strategies described
the plan for identifying what ER Program changes are needed.

•

July 15, 2020
Members of the ER Climate Technical Team sough feedback from the Board and the
public on a proposed framework for integrating greenhouse gas quantification (GHG)
and assessment requirements into the Environmental Review Program. The technical
team adjusted their approach based on feedback received at that meeting.

Over the last year, ER Climate Technical Team members consulted staff and leadership with
climate technical expertise and ER Program experience at their respective agencies. The result of
* Items requiring discussion may be removed from the Consent Agenda
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these discussions, the approved strategies as well as discussions during the listening session and
ERIS meetings are reflected in the draft recommendations described in their report titled Draft
Recommendations Integrating Climate Information into MEPA Program Requirements.
In recognition of the diverse perspectives from participants in the ER Program, and to better
understand potential impacts and barriers for the draft recommendations, the ER Climate
Technical Team created a plan to engage all interested parties. Before presenting their final
recommendations to ERIS members, EQB staff will implement the Public Engagement Plan found
on page 5 of the report (page 18 of the ERIS meeting packet.)
Presenters:
Denise Wilson
Director, Environmental Review Program
Environmental Quality Board
Denise.Wilson@state.mn.us
Environmental Review Interagency Climate Technical Team Members:
Agriculture:
Steve Roos, Steve.Roos@state.mn.us
Commerce:
Louise Miltich, Louise.Miltich@state.mn.us
EQB:
Erik Dahl, Erik.Dahl@state.mn.us
EQB:
Katrina Hapka, Katrina.Hapka@state.mn.us
EQB:
Kristin Mroz, Kristin.Mroz-Risse@state.mn.us
Health:
David Bell, David.Bell@state.mn.us
Metropolitan Council: Eric Wojchik, Eric.Wojchik@metc.state.mn.us
Natural Resources:
Kate Fairman, Kate.Fairman@state.mn.us
Natural Resources:
Jill Townley, Jill.Townley@state.mn.us
Pollution Control:
Peter Ciborowski, Peter.Ciborowski@state.mn.us
Pollution Control:
Melissa Kuskie, Melissa.Kuskie@state.mn.us
Pollution Control:
Laura Millberg, Laura.Millberg@state.mn.us
Transportation:
Katherine Lind, Katherine.Lind@state.mn.us
Transportation:
Jeff Meeks, Jeffrey.Meek@state.mn.us
Transportation:
Deb Moynihan, Debra.Moynihan@state.mn.us
Transportation:
Peter Wasko, Peter.Wasko@state.mn.us
Materials enclosed:
Draft Recommendations: Integrating Climate Information into MEPA Program Requirements
Report sections:
Table of Draft Recommendations
page 4 of report/page 17 of ERIS meeting packet
Proposed Engagement Plan
page 5 of report/ page 18 of ERIS meeting packet
Approved strategies, DRAFT recommendations, and justifications
pages 8-13 of report/ pages 21 – 26 of ERIS meeting packet
Appendices
pages 14-71 of report/ pages 27 - 84 of ERIS meeting packet
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Questions for ERIS and Public Reflection:
1. Should any of the draft recommendations be changed or removed from consideration
before initiating the public engagement process?
2. How could the proposed public engagement process be improved?
 What additional key audiences should the process target?
 Are there other methods of engagement that should be considered?
 Are there other questions you have for ER Program Participants?

V.

Public Discussion on Agenda Item IV
The Board welcomes public comment on the Integrating GHG Quantification and Assessment
Requirements into the ER Program agenda item. Commenters are asked to keep their
statements to fewer than 260 words or two minutes of speaking. Please see the “Guide to
WebEx Participation” on page 5 of this packet to learn how to use the platform for engaging.

VI.

Closing Remarks

VII.

Adjourn
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EQB Guide to Participating in WebEx Meetings
If you have any questions or technical difficulties regarding the Board meeting or WebEx, please
contact EQB staff at (651) 757-2873.

Contents
•
•
•
•

Connecting to WebEx
Submitting Oral Comment
Submitting Written Comment (Written Comments will be included in the subsequent Board
Packet)
Troubleshooting your connection

Connecting to WebEx
Step 1: Join WebEx through the provided link found on our website or public meeting notification
through GovDelivery.

Step 2: Input your name and email address, then select join.
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Step 3: This will prompt you to register for the meeting by confirming your email address, after
confirming, select “Submit”

Step 4: If you have not already used WebEx before, follow the prompts to download the plug-in for your
web browser. This typically does not take long, but be sure to budget time in advanced to connect to the
meeting.
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Step 5: Configure your Audio and Video
Connection, if you wish to use your
computer’s microphone and camera,
select “Call Using Computer.” If you
prefer to connect by phone you can
either call in or have the WebEx system
call a number that you provide.

Note: you will be muted upon entry to
the conference call. If you are joining
audio by phone, you will only be able to
unmute through your computer.

If you wish to provide oral public comment:
Step 5: Open the chat by clicking the chat bubble icon.

Step 6: Then select “Environmental Quality Board (Host)” and notify staff which agenda topic you wish
to make comment on.

Step 7: Your will be unmuted and your name will be called when it is time for you to comment.

Note: Commenters are asked to keep their statements to fewer than 2 minutes of speaking
(approximately 260 words).
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If you wish to submit written public comment
Note: Written comments will not be visible to the Board in real time. They will be included in the
subsequent Board packet.
Step 5: Open the chat clicking the chat bubble icon.

Step 6: Then in the chat box, select “Environmental Quality Board (Host)” to submit your written
public comment.

Troubleshooting your Connection
If you have any questions or technical difficulties regarding the Board meeting or WebEx, please contact
EQB staff at (651) 757-2873.

Having trouble with hearing or speaking? Try joining by phone.
Step 1: Open
the options by
selecting the
three dots icon.

Step 2: Select
“Audio Connection”
in the menu.

Step 3: Select “Switch Connection.”
Step 4: Press
“I will call in”
to get unique
call in
information
for your
phone’s
connection.
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MINNESOTA ENVIRONMENTAL QUALITY BOARD – Environmental Review Implementation
Subcommittee
MEETING MINUTES
July 15, 2020
Environmental Review Implementation Subcommittee Meetings
Meeting Location: Virtual Meeting
1:00 pm – 3:00 pm
Subcommittee Members Present: Laura Bishop, Steve Kelley (proxy Aditya Ranade), Alan Forsberg,
Sarah Strommen, Kristen Eide-Tollefson, Bryan Murdock, Benjamin Yawakie, Margaret Anderson
Kelliher, Jan Malcolm (proxy Dan Huff)
Subcommittee Members Absent: [None]
EQB Members Present: Gerald van Amburg
Activity

Audio*

I.

Adoption of Consent Agenda and Minutes

00:02:49

II.

Introductions and Opening Remarks

00:04:40

III.

Executive Director’s Report
Executive Director Katie Pratt announced that applications are currently being accepted for
Public Board Member positions from MN’s 4th and 5th Congressional District.

00:08:32

IV.

Environmental Review Program Data Management Plan and 2019 Environmental Review
Program Annual Performance Report
EQB staff Giuseppe Tumminello walked through principles and background of the
Environmental Review Data Management Plan and 2019 Performance Report. A highlight was
provided of each section in the performance report. Board members of members of the public
gave feedback on the framework and metrics laid out in the plan and report

00:12:20

V.

Integrating Greenhouse Gas Quantification and Assessment Requirements into the
Environmental Review Program
EQB Environmental Review Program Director Denise Wilson provided background information
to the progress on the effort to integrate climate information into the Environmental Review
process. Elements, barriers and approaches of Greenhouse Gas assessments in Environmental
Review were discussed. Board members and members of the public provided feedback on the
elements and approach to integrate Greenhouse Gas Quantificaion.

01:12:31

VI.

Adjourn

02:19:12

* Recording and presentations of July 15th meeting resides on our website:
https://www.eqb.state.mn.us/content/environmental-review-implementation-subcommittee-eris

EQB-member
Environmental Review
Interagency Climate
Technical Team

DECEMBER 2020

DRAFT Recommendations:
Integrating Climate Information
into MEPA Program
Requirements
DRAFT Recommendations for changes to Minnesota’s
Environmental Review Program requirements to include
information related to climate change.
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Introduction
Minnesota’s Environmental Review Program
The Minnesota Environmental Policy Act (MEPA) of 1973 established the Environmental Quality Board
(EQB or Board). Minnesota Statutes, section 116C.04 gives the Board the responsibility to function as
the coordinating body for Minnesota’s Environmental Review (ER) Program.
The Board is granted authority to promulgate rules relating to the ER Program under Minn. Stat. §
116D.04 subd. 5 (a) and Minn. Stat. § 116D.045; and used those authorities to create Minnesota Rules
chapter (MR) 4410. These ER Program rules implement the formal process for investigating public and
private projects that have the potential to significantly affect the environment. Projects required to
undergo review must complete these regulatory requirements, before any governmental units make
decisions to issue permits or approvals.
The ER Program is designed to provide usable information to the project proposer, governmental
decision makers and the public concerning the primary environmental effects of a proposed project (MR
4410.0300, subp. 4). ER Program rules identify the types of projects that require mandatory review (MR
4410.4300 and MR 4410.4400); the content requirements for the types of review (MR 4410.1200 and
MR 4410.2300, and the criteria used for making the decision on the need for an Environmental
Assessment Worksheet (EAW) and the need for an Environmental Impact Statement (EIS)
(MR4410.1700).

Board authorities for implementing ER Program change
Board authorities to make changes to the ER program requirements include (Table 1) commencing
formal rulemaking procedures, changing the content requirements on the EAW Form, and developing
guidance that provides assistance with interpreting and implementing ER Program requirements.
Table 1: Board Authorities for Implementing Change
Rulemaking

EAW forms

MS 116D.04, subd. 2a(a) and 5a;
116.045

Guidance

MS 116D.04, subd. 14 and MR 4410.1300

Board and staff
directed

Used to create regulations for
Environmental Review Program
requirements and procedures

Standard EAW Form
that includes
required information
for all project types.

Custom form for a
specific category of
projects to focus on
applicable issues related
to that project type.

Written explanations of
a rule or a
requirement. Guidance
is neither enforceable
nor intended to replace
rules.

Example: 2019 Rulemaking:
https://www.eqb.state.mn.us/conte
nt/eqb-mandatory-categoriesrulemaking

Example: Standard
EAW form used for
EAWs and scoping an
EIS:
https://www.eqb.sta
te.mn.us/sites/defaul
t/files/documents/Fi
nalized%20EAW%20F
orm%20July2013.pdf

Example: EAW form for
Animal Feedlots:
https://www.eqb.state.m
n.us/sites/default/files/d
ocuments/alt_eaw_form_
0.pdf

Example: 2010 Guide to
the ER Rules
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Project purpose and guiding principles
As directed by EQB’s 2020-2021 Workplan, and in response to Executive Order 19-37on climate change,
the Environmental Review Implementation Subcommittee (ERIS) of the EQB convened an Interagency ER
Climate Technical Team to advise them on changes to the ER Program for assessing potential climate
effects. Climate change is an important environmental impact currently not consistently considered in
environmental documents. Quantifying a proposed project's Greenhouse Gas (GHG) emissions and
identifying important interactions between changing climate and environmental impacts can help
decision makers identify opportunities to:
Reduce GHG emissions
• Improve environmental outcomes
• Make more informed decisions about climate adaptations
Making decisions on the potential for significant climate effects from an individual proposed project is
challenging. An assessment of climate impacts is more complex than an assessment of other
environmental effects, given the global nature of GHG emissions as well as the complicated
interrelationships among emissions sources and impacts. In addition, Minnesota regulators have limited
direct oversight of GHG emissions.
•

In 2017-2018, EQB convened an Environmental Review Advisory Panel (ERAP) to examine opportunities
for ER Program improvement. In their 2018 recommendations to the Board, they identified the need for
developing a consistent approach for assessing potential climate impacts, but were unable to find
consensus among the diverse stakeholders on recommendations for specific ER Program changes
related to climate change. Instead, ERAP members offered the following:
To support Responsible Governmental Units (RGU) in the quantification of their GHG emissions
in tons of carbon dioxide equivalent for all mandatory categories, the EQB should develop and
disseminate guidance and tools, including a consistent and simple calculation method.
• All EAWs should provide a narrative discussion of the project's climate adaptation and emission
mitigation opportunities.
• Additional stakeholder engagement should take place before any recommendations are
implemented.
The ER Climate Technical Team considered these directives in developing the framework used to ensure
robust consideration of all elements of the ER Program. In addition to a proposed engagement plan
(page 6 of this report), the draft recommendations in this Report include ER Program changes for:
•

Climate change information and assessment requirements
• Decision-making requirements
• Mandatory review requirements
In addition, the ER Climate Technical Team considered the following guiding principles as they
developed their DRAFT recommendations:
•

•
•
•

The level of effort should be proportional to the proposed project's potential level of impact
to/from climate change.
Government agencies, members of the public and project proposers have access to trusted
sources of climate change-related data and information.
Environmental documents should include appropriate analyses for:
• Greenhouse gas (GHG) emissions quantification.
• A discussion of mitigation and adaptation.
• The required information supports technically and legally defensible decisions.

Integrating Climate Information Into • December 2020
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Roles: ER Climate Technical Team, EQB Members and ER Program
Participants
ER Climate Technical Team: The ER Climate Technical Team collaborated on the development of the
DRAFT recommendations found in this Report. Before presenting final recommendations, Team
members are requesting input from all Minnesotans. During the engagement process for this project,
the ER Climate Technical Team will:
Attend listening sessions and attend ERIS and Board meetings to receive feedback on draft
recommendations
• Consider all input received
• Respond to questions about the recommendations
• Revise recommendations based on input
• Present final recommendations for ER Program changes
• Assist with implementation of approved ER Program changes
EQB staff (Denise Wilson, Katie Pratt, Katrina Hapka, Kristin Mroz-Risse, and Erik Cedarleaf Dahl):
• Develop a detailed workplan for implementing the Engagement Plan Coordinate and implement
all engagement activities
• Attend meetings hosted by ER Program Participants, when requested, to present draft
recommendations and respond to questions
• Compile, summarize and make publically available all of the input received
• Present final recommendation along with input received during the engagement process to ERIS
and Board members
ERIS and Board members (https://www.eqb.state.mn.us/): The Board established a subcommittee (ERIS)
of their membership for the purpose of providing a forum for transparent deliberation and public input
on important issues related to the ER Program; as well as considering recommendations for improving
the ER Program requirements. ERIS and Board members will:
• Attend listening sessions as schedules allow
• Consider feedback from the engagement process and consider input received at ERIS and Board
meetings during their deliberations
• ERIS members will consider draft recommendations and bring to EQB members
• EQB members will make all final approval decisions
• Provide resources necessary for implementing Engagement Plan and ER Program changes
ER Program Participants: The ER Program broadly serves Minnesotans by providing information about
the potential environmental effects of projects. People who participate directly in the program include,
but are not limited to, project proposers, Responsible Governmental Units, consultants and technical
experts, government decision makers, tribal governments and staff, advocacy groups, environmental
justice experts, and interested members of the public. An effective engagement process allows ER
Program participants to influence decisions that affect their lives. ER Program Participants are asked to:
• Participate in scheduled meetings
• Provide written comments during the public comment period
• Identify potential barriers and opportunities for draft recommendations
• Submit proposed changes to the draft recommendations along with any helpful information to
support those changes
•

Integrating Climate Information Into • December 2020
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Table of DRAFT recommendations
In December 2019 ERIS members and staff held a listening session that provided the public with an
opportunity for input and dialogue on the topic of incorporating climate-related information into the ER
Program. In January 2020 ERIS members approved a set of strategies for use in developing draft
recommendations. Over the last year, ER Climate Technical Team members consulted staff and
leadership with climate technical expertise and ER Program experience at their respective Agencies. The
result of these discussions, the approved strategies as well as discussions during the listening session
and ERIS meetings are reflected in the draft recommendations DRAFT recommendations in Table 2.
These DRAFT recommendations are presented for discussion purposes and do not represent an
approved set of final recommended ER Program changes. The ER Climate Technical Team is seeking
input on their recommendations through a proposed engagement process outlined in the next section.
Table 2 DRAFT Recommendations: Integrating Climate Information into MEPA Program Requirements
Topic

DRAFT Recommendation
number

DRAFT Recommendation

CA 1

Require quantification of GHG emissions for all review;
taking into account available data and GHG quantification
tools (Appendix A: Revised EAW Form)

CA 2

For GHG analyses, require qualitative discussion of
mitigation for proposed project with 25,000 tons per year
(TY) CO2e or less (Appendix A: Revised EAW Form)

CA 3

For GHG analyses, require detailed quantification,
assessment, mitigation alternatives, and long-term GHG
reduction planning for projects with more than 25,000 TY
CO2e. (Appendix A: Revised EAW Form).

CA 4

Require information about how climate change may
influence environmental effects, how the proposed
project may worsen problems already accentuated by
climate change, and proposed adaptations for all review.
(Appendix A: Revised EAW Form)

Climate
Assessment
Guidance

CA 5

Support proposed guidance for quantification and
assessment of GHG emissions, as well as for assessment
of how climate change may influence environmental
effects, what problems may be worsened, and potential
adaptations to address these effects. (Appendix B:
Climate Assessment Guidance)

Decision Criteria

DC 1

No change to MR 4410.1700 DECISION ON NEED FOR EIS.

MR 1

No change to 4410.4300 MANDATORY EAW CATEGORIES
(Appendix C: Mandatory Category Effectiveness for
Requiring Review of Project Types with GHG Emissions)

MR 2

Recommendation for change to: 4410.4400 MANDATORY
EIS CATEGORIES. A new mandatory EIS category is
recommended for considering GHG emissions.

GR 1

The ER Climate Technical Team encourages State
leadership to consider developing a statewide program to
regulate GHG pollution.

GHG quantification
Climate
Assessment
GHG quantification
and Climate
Assessment

Climate
Assessment

Mandatory EAW
Review
Mandatory EIS
Review
General
Recommendation
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Proposed Engagement Plan
Purpose of engagement for this project
The recommendations in this Report will begin discussions about what ER Program changes are needed
to ensure effective consideration of potential climate effects. The ER Climate Technical Team will engage
and work collaboratively with other ER Program Participants during the engagement process to bring
forward meaningful and feasible ER Program changes related to climate change.
There have been many efforts over the past ~30-years to identify needed improvements to the ER
Program that included stakeholder participation. However, because of the complexity of environmental
issues and perspectives on the ER Program purpose and process, there have been few significant
changes since the ER Program revisions in 1982. (Previous state studies and reports with
recommendations for ER Program improvement can be found on the EQB web page using this link:
https://www.eqb.state.mn.us/content/eris-reports#overlay-context=). While there is broad consensus
on the need for change, there are opposing visions of what changes are necessary.
Lessons from past initiatives informed the development of this engagement process. Effective
engagement will be accomplished through a targeted series of opportunities with multiple avenues for
participation and direct access to decision-makers. This Proposed Engagement Framework will make all
input publically available in order for all ER Program Participants to consider perspectives from each
other. Meaningful engagement happens when all participants have the chance to feel heard and
understand the basis for decisions, even if they would prefer a different outcome. This Proposed
Engagement Plan is designed to:
•
•
•
•
•

Provide a transparent process that continuously makes information about the project readily
available
Provide opportunities for all who are interested to submit information to the ER Climate
Technical Team about potential impacts of the draft recommendations
Consult with other ER Program Participants, before ERIS members and Board members make
decisions on the recommendations for ER Program changes
Provide opportunities for ER Program participants to hear from one another and gain an
understanding of diverse concerns and needs
Provide time for direct access to ERIS members and Board members during scheduled meetings

Proposed engagement framework

The proposed engagement framework below outlines key engagement activities to be carried out in
roughly the first quarter of 2021. Because engagement is a learning process, the schedule of activities
may shift based on what staff learn and hear from participants. In light of the COVID-19 pandemic, all
activities will take place virtually. Engagement activities will be announced on the EQB website, in the
EQB Monitor, and on EQB social media accounts. EQB staff will:
• Select a representative sample of ER Program Participants and conduct one-on-one interviews to get
feedback on proposed recommendations
• Select a representative sample of ER Program Participants and send an electronic survey to get
feedback on proposed recommendations
• Provide opportunities for submitting input through a 30-day public comment period
• Target invitations and provide a notice in the EQB Monitor to at least one listening sessions open to
everyone
Integrating Climate Information Into • December 2020
MEPA Program Requirements
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•

Input received during the engagement process will be compiled, summarized and posted on the EQB
web page (https://www.eqb.state.mn.us/). The ER Climate Technical Team will review and consider
all input received when drafting final recommendations. Comment summaries will also be provided
to ERIS and Board members to consider before final ER Program change recommendations are
considered.

Targeted Groups and Relevant Questions
Participants
All Minnesotans with an
interest in participating

Questions
1. Do you support the draft recommendations?
2. Do the proposed revisions to the draft EAW form provide usable
climate information?
3. What additional climate informational would you like to see included
on the draft, revised EAW Form?
4. How will you use that information?
What are the potential challenges and opportunities for providing
the climate information described in the draft, revised EAW form?
2. What additional resources are needed to support providing the
requested climate information included on the draft, revised EAW
form?

Project Proposers

1.

Responsible Governmental
Unit (RGU)

1.

Consultants and Technical
Experts

1.

Government Decisionmakers

1.

What additional information about potential climate effects from a
proposed project is needed to inform your approval decisions?

Tribal Environmental
experts

1.

What additional information about potential climate effects from a
proposed project is needed for Tribal communities?

Environmental Justice
experts

1.

What additional information about potential climate effects from a
proposed project should be included for environmental justice
communities?

What are the potential challenges and opportunities for providing
the climate information in described in the draft, revised EAW form?
2. What additional ER Program changes are necessary for effective
climate assessment?
3. Are there additional resources are needed to support this work?
4. Are there other project types not currently included in the
mandatory EAW and EIS categories that may have/have the
potential for significant climate effects?
What are the potential challenges and opportunities for providing
the climate information in described in the draft, revised EAW form?
2. What additional ER Program changes are necessary for effective
climate assessment?
3. Are there additional resources needed to support this work?
4. Are there other project types not currently included in the
mandatory EAW and EIS categories that may have/have the
potential for significant climate effects?

Integrating Climate Information Into • December 2020
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Proposed engagement timeline
(Depending on the volume of responses, the timeline may be extended)

Dec. 2020
ERIS input on:

Jan. 2021

April 2021
Compile and
summarize input
Post input on the
EQB web page

March 2021

Schedule and
conduct
interviews

Public comment period ends

Develop
engagement
implementation
workplan

•

•

Schedule events

•

Develop survey

• Send out survey
Public comment
period begins

•

Draft
Recommendations
Proposed
Engagement Plan

Feb. 2021

•

Attend meetings

May 2021

June 2021

Revise recommendations Present final
based on input received recommendations and
summary of input to
ERIS
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Send out survey

•

Compile survey
responses

•

Schedule and conduct
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July 2021
Present final
recommendations and
summary of input to Board
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Approved strategies, DRAFT recommendations,
and justifications
During their January 2020 meeting, ERIS members approved strategies that guided the development of
the recommendations included in this report. The approved strategies, along with ER Climate Technical
Team DRAFT recommendations and justifications are included in this section of the report.

1. Identification of climate change information and assessment
requirements
ERIS approved strategies: identification of climate change information and
assessment requirements
Include an inventory of project GHG emission sources and define when it is appropriate to include this
information.
A. Require a GHG emissions quantification and define when it is appropriate to include this
information
B. Define the timeframe for calculating GHG emissions (e.g. annual emissions, lifetime emissions).
C. Define the scope of GHG emissions to include (e.g. direct, indirect emissions, life cycle)
D. Require a discussion and quantification of GHG emissions reductions from any proposed
mitigation, and define when it is appropriate to include this information
E. Create a de Minimis GHG emission threshold, below which no GHG emissions quantification
would be required
F. Require a discussion of how climate change impacts to a proposed project may create
environmental impacts
G. Require a discussion of how the proposed project may worsen problems already accentuated by
climate change (e.g. with the addition of impervious surface)
H. Require a discussion of how the proposed project will be modified to address the above
considerations
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Recommendations: GHG quantification and assessment requirements
CA 1: Require quantification of GHG emissions for all review, taking into account available data and GHG
quantification tools (Appendix A: Revised EAW Form)
CA 2: For GHG analyses, require qualitative discussion of mitigation for proposed project with 25,000
tons per year (TY) CO2e or less (Appendix A: Revised EAW Form)
CA 3: For GHG analyses, require detailed quantification, assessment, mitigation alternatives, and longterm GHG reduction planning for projects with more than 25,000 TY CO2e (Appendix A: Revised
EAW Form)
CA 4: Require information about how climate change may influence environmental effects, how the
proposed project may worsen problems already accentuated by climate change, and proposed
adaptations for all review. (Appendix A: Revised EAW Form)
CA 5: Support the proposed guidance for quantification and assessment of GHG emissions, as well as for
assessment of how climate change may influence environmental effects, what problems may be
worsened, and potential adaptations to address those effects. (Appendix B1 and B2: Climate
Assessment Guidance)

Justification

Understanding GHG emissions and sources, as well as identifying ways for mitigating, or reducing, those
emissions is important information for making project design and approval decisions. All elements of the
approved strategies, except strategy E, are incorporated into the requirements on the revised, draft
EAW Form (Appendix A). For strategy E, rather than creating a de Minimis GHG emission threshold,
below which no quantification is required, the ER Climate Technical Team reached consensus that all
proposed projects will benefit from quantification of potential GHG emissions.
A threshold of 25,000 carbon dioxide equivalent (CO2e) TY was selected as a de Minimis level for the
types of information required. All proposed projects are required to provide their GHG emissions,
identify sources of those emissions, and provide a discussion of about mitigation planning. This
threshold aligns with state statutory reporting requirements for GHG emissions. Minnesota Statute
216H.021 subd. 2 requires reporting of CO2e emissions that exceed a threshold between 10,000 TY and
25,000 TY. Assessment of GHG emissions at 25,000 TY CO2e aligns with the federal mandatory GHG
reporting threshold.
Proposed projects with annual average GHG emissions at or below 25,000 TY CO2e, are required to
provide a qualitative description of any planned mitigation to reduce those emissions. Projects that
exceed this threshold are also required to discuss:
•
•
•
•
•
•

Average annual GHG emissions from operations of the existing facility
Alternative mitigation measures considered
Selected mitigation method(s)
Any offsets from renewable energy credits
The net lifetime GHG emissions from the proposed project
How those projected emissions may affect achievement of the Minnesota Next Generation
Energy Act goals and/or other more stringent state or local GHG reduction goals
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2. Decision criteria for assessing potential climate effects
ERIS approved strategies: decision criteria for assessing potential climate effects
A. Create guidance for applying existing criteria to assessing the potential for significant
climate change effects
B. Create guidance for how mitigation practices may be considered for assessing the potential
for significant climate change effects
C. Define the scale for assessing the potential for significant climate change effects (e.g. local,
national or global)
D. Create alternative or additional criteria that could be used for assessing the potential for
significant climate change effect.

Recommendation: Decision criteria for assessing potential climate effects
DC1: No change to MR 4410.1700 DECISION ON NEED FOR EIS.

Justification

Most GHG emissions are not reversible; and all GHG emissions contribute to cumulative climate change
impacts on a global scale. GHGs are regulated as mobile source pollutants under the Clean Air Act and,
in addition, new electric power sources are regulated under the Obama New Source Performance
Standard for power generation.
The unique nature of GHG emissions were not considered when existing decision criteria were
developed for potential environmental effects. An RGU may use their experience and expertise to
consider the potential significance of a project’s climate effects in their decision-making. Rather than
creating new decisions criteria for potential climate effects at this time, the ER Climate Technical Team
supports RGU discretion on a case-by-case basis, until a more robust regulatory framework is
promulgated for GHG pollution across all relevant GHG emissions sources.
Until a regulatory program for climate effects is developed to support the decision on the potential
significance, an RGU should consider climate information in a similar manner to other types of potential
effects that are minimally regulated. Issues like effects to human health, noise impacts, impacts to
wildlife habitat, and impacts to cultural resources are not consistently considered in permit decisions
but are frequently considered in Environmental Review. When making the decision on the need for an
EAW or the need for an EIS related to climate effects, an RGU should consider the following, in addition
to relevant existing decision criteria in rule:
The reductions in GHG emissions from proposed mitigation(s)
• Whether a GHG reduction or offset plan has been developed to demonstrate alignment with
Next Generation Energy Act reduction goals and/or other GHG reduction goals over the life of
the project, either on a project- or emissions sector-level
• The need for additional information not otherwise available
This approach aligns with the purpose of the following existing decision criteria found in rule and the
supporting information provided in the Statement of Need and Reasonableness (SONAR) used as
justification when those criteria were approved.
•
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Existing decision criteria: MR 4410.1700 decision on need for EIS
A. Type, extent, and reversibility of environmental effects;
B. Cumulative potential effects. The RGU shall consider the following factors: whether the cumulative
potential effect is significant; whether the contribution from the project is significant when viewed in
connection with other contributions to the cumulative potential effect; the degree to which the
project complies with approved mitigation measures specifically designed to address the cumulative
potential effect; and the efforts of the proposer to minimize the contributions from the project;
C. The extent to which the environmental effects are subject to mitigation by ongoing public regulatory
authority. The RGU may rely only on mitigation measures that are specific and that can be
reasonably expected to effectively mitigate the identified environmental impacts of the project; and
D. The extent to which environmental effects can be anticipated and controlled as a result of other
available environmental studies undertaken by public agencies or the project proposer, including
other EISs.

Decision criteria: 1982 SONAR
A. Subparagraph one requires an RGU to consider specific types of environmental effects likely to result
from a proposed activity. This consideration should be by impact type and intensity, as well as the
ability to mitigate that type of effect and the ability of the ecosystem to rehabilitate itself.
B. In addition to the environmental impacts expected to result directly from a proposed activity in
subparagraph two, the RGU is required to make an assessment of how it relates to other activities.
Certain types of environmental impacts may be properly assessed only when viewed in conjunction
with the impacts of other proximate or related activities.
C. Subparagraph three takes into consideration additional regulatory activities by other governmental
units. Mitigation measures ordered pursuant to other methods of regulation should be considered
when determining the potential significance of environmental effects.
D. Subparagraph four relates back to the original purpose of environmental review. The purpose of
environmental review is to provide adequate environmental information so the RGU can make
informed decisions on ·the approval of proposed activities. If the information has already been
gathered in some other form such that the information is available to the RGU without the
preparation of an EIS there is no need to compile the information into an additional EIS form.

3.

Mandatory review

ERIS approved strategies for assessing when review is mandatory
A. Review existing mandatory EAW and EIS categories to identify if all emission sources that are
included in the Minnesota Pollution Control Agency greenhouse gas emissions inventory reporting
are also included in existing mandatory categories
B. Evaluate existing EAW and EIS mandatory categories to determine if they should be modified or
unchanged
C. Evaluate existing EAW and EIS mandatory categories to determine if new categories of project types
and thresholds for review are needed

Recommendations: Mandatory review
MR1: No change to 4410.4300 MANDATORY EAW CATEGORIES (Assessment included in Appendix C)
MR2: Recommend change to: 4410.4400 MANDATORY EIS CATEGORIES. A new mandatory EIS category
recommended for addressing GHG emissions
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Justification

In 1974, ER Program rules required a public agency to prepare an EAW or EIS when a major action may
have the potential for significant environmental effects. The ER Program changed in 1982 to include 11
mandatory category areas that established greater predictability to the process. The category areas
were selected based on types of projects most likely subjected to environmental review or were the
most controversial. The process of developing mandatory category thresholds was extremely
controversial. Thresholds were developed through an extensive public comment process in which
interested parties provided arguments relating to the potential importance of the impacts of these types
of activities and the potential fiscal impact in reviewing these categories, four major questions were
considered:
1. Is there a need for a mandatory category relating to that type of project or that impact?
2. What is the proper qualitative measure of that type of project or that impact (for example., should
size of industrial facilities be measured in sq. ft. of ground area or occupied sq. ft. of floor space, cost
of the facility, type of end product, type. of waste products, number of employees, etc.)?
3. What is the proper quantitative measure of that type of project or that impact, i.e. how many units
of whatever was selected as the basis of measurement in 2 above?
4. Is the threshold administratively manageable?
Over time, new mandatory categories were added, and existing mandatory categories have been
updated. Currently, MR 4410.4300 (EAW) and 4400 (EIS) identify 36 mandatory EAW categories and 27
mandatory EIS categories; representing 29 different project types. In 2010, MR 4410 were amended to
adopt a mandatory EAW threshold for GHG emissions for stationary sources. The change was in
response the U.S. Environmental Protection Agency’s (EPA) “tailoring rule” that set 100,000 TY (tons per
year) GHG emissions threshold for Prevention of Significant Deterioration permitting under the Clean Air
Act. The U.S. Supreme Court subsequently vacated the tailoring rule, but the mandatory EAW category
adopted in state rule remains in effect.
Under current permitting requirements, if a proposed project trips the Best Available Control
Technology requirement at the 75,000 TY CO2e ton threshold, and emits other criteria pollutants at
rates greater than 250 TY, it inherits regulatory obligations as a stationary source. In Minnesota, 12
facilities have annual stationary combustion emissions greater than 75,000 TY but less than 100,000 TY
CO2e. All of these facilities, if proposed as "new projects" would require a mandatory EAW, whether or
not the air pollution mandatory category were lowered from 100,000 TY to 75,000 tons CO2e, because
they also have criteria emissions that exceed existing air pollution thresholds.
Even if considering a stationary source emissions threshold of 25,000 TY CO2e, the facilities (between
25,000 TY and 100,000 TY CO2e) that would be subject would also require mandatory EAW due to the
mandatory category trigger for criteria air emissions or another mandatory category trigger (e.g.,
landfills). In essence, lowering the existing threshold would not meaningfully change the facilities
requiring mandatory EAWs. Therefore, based on the cost and time to revise the existing GHG emissions
threshold it is not prudent to change the existing GHG threshold until a more robust regulatory
framework for GHG pollution is established.
An assessment of existing mandatory EAW and mandatory EIS categories can be found in Appendix C of
this report. In summary, all existing mandatory project types align with statutory GHG reporting sectors;
and individual GHG emission sources within mandatory categories are not potentially significant enough
to warrant a threshold change at this time. However, there may be projects that have the potential for
significant climate effects that would not otherwise exceed a mandatory category threshold.
When considering cumulative GHG emissions from a proposed project, combined with GHG emissions
from the existing facility, projects such as fuel conversion, residential developments or industrial,
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commercial, and institutional facilities may contribute to potentially significant climate effects, but not
require review. By creating a new mandatory EIS category for GHG pollution, information about those
potential effects, as well as a discussion of project alternatives will be required before project approvals
are granted.

Proposed new mandatory EIS category
MR 4410.4400 subp. XX. Greenhouse Gas Pollution (GHG). A proposed project that results in cumulative
GHG emissions for existing and future operations that exceeds an interim value of 100,000* tons per
year CO2e unless the proposed project:
1. Is subject to a Best Achievable Control Technology analysis through federal air permitting
requirements;
2. Has a GHG reduction plan that is publically available and demonstrates the proposed project’s GHG
emissions will not significantly detract from the ability to meet state and/or local GHG reduction
goals; or
3. Is subject to other federal, state or local permitting or environmental review that includes an
assessment of the project’s GHG emissions.

*This number is proposed as an interim value using currently available information to support its use as

an indicator for proposed projects that have the potential for significant environmental effects.

Justification

The purpose of an EIS is to provide information about proposed projects with the potential for
significant environmental effects, to consider alternatives to the proposed projects, and to explore
methods for reducing adverse environmental effects (MR 4410.2000).
Minn. R. 4410.4300, subp 15 Part B, establishes a mandatory EAW category for stationary source
facilities generating 100,000 tons per year TY of GHGs. The threshold of 100,000 TY is established in rule
as a trigger to prepare an EAW to aid in the determination of whether an EIS is needed for a proposed
project. A reasonable conclusion is that GHG emissions above this threshold that are regulated under
federal air permitting requirements may have the potential for significance.
Depending on the scale (whether local, regional, national or global) and the cumulative nature of GHG
emissions, the potential environmental effects of all proposed projects may be considered potentially
significant. The new mandatory EIS category is needed for proposed projects that do not require review
for other reasons and are not anticipated through the existing mandatory category project types.
The types of projects that will be subject to review under the proposed new mandatory EIS category
include:
•

Proposed projects with non-stationary sources of GHG emissions, that fall below other
mandatory EAW and EIS category triggers and thresholds, but have cumulative GHG emissions
greater than 100,000 TY; when existing federal or state permitting requirements do not consider
those emissions, or no GHG reduction plan has been developed

•

Proposed project types with non-stationary sources of GHG emissions not currently identified
under other mandatory EAW and EIS categories, with cumulative GHG emissions greater than
100,000 TY; when existing federal or state requirements do not consider those emissions, or no
GHG reduction plan has been developed
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Appendix A
XXXX Version

Environmental Assessment Worksheet
This Environmental Assessment Worksheet (EAW) form and EAW Guidelines are available at the
Environmental Quality Board’s website at:
http://www.eqb.state.mn.us/EnvRevGuidanceDocuments.htm. The EAW form provides information
about a project that may have the potential for significant environmental effects. The EAW Guidelines
provide additional detail and resources for completing the EAW form.
Cumulative potential effects can either be addressed under each applicable EAW Item, or can be
addresses collectively under EAW Item 19.
Note to reviewers: Comments must be submitted to the RGU during the 30-day comment period
following notice of the EAW in the EQB Monitor. Comments should address the accuracy and
completeness of information, potential impacts that warrant further investigation and the need for an
EIS.

1. Project title:
2. Proposer:
Contact person:
Title:
Address:
City, State, ZIP:
Phone:
Fax:
Email:

3. RGU
Contact person:
Title:
Address:
City, State, ZIP:
Phone:
Fax:
Email:

4. Reason for EAW Preparation: (check one)
Required:
Discretionary:
 EIS Scoping
 Citizen petition
 Mandatory EAW
 RGU discretion
 Proposer initiated
If EAW or EIS is mandatory give EQB rule category subpart number(s) and name(s):
5. Project Location:
County:
City/Township:
PLS Location (¼, ¼, Section, Township, Range):
Watershed (81 major watershed scale):
GPS Coordinates:
Tax Parcel Number:
General climate trends in the location of the project:
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At a minimum attach each of the following to the EAW:
• County map showing the general location of the project;
• U.S. Geological Survey 7.5 minute, 1:24,000 scale map indicating project boundaries (photocopy
acceptable); and
• Site plans showing all significant project and natural features. Pre-construction site plan and
post-construction site plan.
• List of data sources, models, and other resources (from the Item-by-Item Guidance or other)
used for information about current Minnesota climate trends and how climate change is
anticipated to affect the general location of the project during the life of the project.
6. Project Description:
a. Provide the brief project summary to be published in the EQB Monitor, (approximately 50
words).
b. Give a complete description of the proposed project and related new construction, including
infrastructure needs. If the project is an expansion include a description of the existing facility.
Emphasize: 1) construction, operation methods and features that will cause physical
manipulation of the environment or will produce wastes, 2) modifications to existing
equipment or industrial processes, 3) significant demolition, removal or remodeling of existing
structures, and 4) timing and duration of construction activities, including how these may be
affected by current Minnesota climate trends in the general location of the project, and 5)
aspects or features of the project including its design that may worsen problems already
accentuated by climate change (discuss conditions happening such as flooding, wash outs,
urban heat island) if not addressed by the project, and any climate risk mitigation measures
that have been incorporated.
b.c. Project magnitude:
Total Project Acreage
Linear project length
Number and type of residential units
Residential building area (in square feet)
Commercial building area (in square feet)
Industrial building area (in square feet)
Institutional building area (in square feet)
Other uses – specify (in square feet)
Structure height(s)
d. Explain the project purpose; if the project will be carried out by a governmental unit, explain
the need for the project and identify its beneficiaries.
e. Are future stages of this development including development on any other property planned
or likely to happen?  Yes  No
If yes, briefly describe future stages, relationship to present project, timeline and plans for
environmental review.
f.

Is this project a subsequent stage of an earlier project?  Yes  No
If yes, briefly describe the past development, timeline and any past environmental review.
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7. Cover types: Estimate the acreage of the site with each of the following cover types before and
after development:
Cover Types
Wetlands and shallow
lakes (<2 meters deep)
Deep lakes (>2 meters
deep) water/streams
Rivers and streams
Wooded/forest
Brush/Grassland
Cropland

Before
(Acres)

After
(Acres)

Cover Types
Lawn/landscaping

Before
(Acres)

After
(Acres)

Green infrastructure (from
table below*)
Stormwater (wet) Pond
Impervious surface
Other (describe)
TOTAL

Green infrastructure
Raingarden
Tree trenches and tree boxes
Bioswales
Constructed wetlands
Constructed wetlands
Green roofs
Permeable pavements
TOTAL (insert in table above*)
Trees
Percent tree canopy removed or number of mature
trees removed during development
Number of new trees planted

Before (acreage)

After (acreage)

Percent

Number

8. Permits and approvals required: List all known local, state and federal permits, approvals,
certifications and financial assistance for the project. Include modifications of any existing
permits, governmental review of plans and all direct and indirect forms of public financial
assistance including bond guarantees, Tax Increment Financing and infrastructure. All of these
final decisions are prohibited until all appropriate environmental review has been completed. See
Minnesota Rules, Chapter 4410.3100.
Unit of government

Type of application

Status

Cumulative potential effects may be considered and addressed in response to individual EAW Item
Nos. 9-18, or the RGU can address all cumulative potential effects in response to EAW Item No. 19. If
addressing cumulative effect under individual items, make sure to include information requested in
EAW Item No. 19
9. Land use:
a. Describe:
i.
Existing land use of the site as well as areas adjacent to and near the site, including
parks and open space, cemeteries, trails, prime or unique farmlands.
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ii.

Plans. Describe planned land use as identified in comprehensive plan (if available) and
any other applicable plan for land use, water, or resources management by a local,
regional, state, or federal agency.

iii.

Zoning, including special districts or overlays such as shoreland, floodplain, wild and
scenic rivers, critical area, agricultural preserves, etc.

iv.

If any critical facilities (i.e. facilities necessary for public health and safety, those storing
hazardous materials, or those with housing occupants who may be insufficiently mobile)
are proposed in floodplain areas and other areas identified as at risk for localized flooding,
describe the risk potential considering changing precipitation and event intensity.

b. Discuss the project’s compatibility with nearby land uses, zoning, and plans listed in Item 9a
above, concentrating on implications for environmental effects.
c. Identify measures incorporated into the proposed project to mitigate any potential
incompatibility as discussed in Item 9b and any risk potential.
10. Geology, soils and topography/land forms:
a. Geology - Describe the geology underlying the project area and identify and map any
susceptible geologic features such as sinkholes, shallow limestone formations,
unconfined/shallow aquifers, or karst conditions. Discuss any limitations of these features for
the project and any effects the project could have on these features. Identify any project
designs or mitigation measures to address effects to geologic features.
b. Soils and topography - Describe the soils on the site, giving NRCS (SCS) classifications and
descriptions, including limitations of soils. Describe topography, any special site conditions
relating to erosion potential, soil stability or other soils limitations, such as steep slopes,
highly permeable soils. Provide estimated volume and acreage of soil excavation and/or
grading. Discuss impacts from project activities (distinguish between construction and
operational activities) related to soils and topography. Identify measures during and after
project construction to address soil limitations including stabilization, soil corrections or other
measures. Erosion/sedimentation control related to stormwater runoff should be addressed
in response to Item 11.b.ii.
NOTE: For silica sand projects, the EAW must include a hydrogeologic investigation assessing the
potential groundwater and surface water effects and geologic conditions that could create an
increased risk of potentially significant effects on groundwater and surface water. Descriptions of
water resources and potential effects from the project in EAW Item 11 must be consistent with the
geology, soils and topography/land forms and potential effects described in EAW Item 10.
11. Water resources:
a. Describe surface water and groundwater features on or near the site in a.i. and a.ii. below.
i. Surface water - lakes, streams, wetlands, intermittent channels, and county/judicial
ditches. Include any special designations such as public waters, shoreland classification
and floodway/flood fringe location, trout stream/lake, wildlife lakes, migratory waterfowl
feeding/resting lake, and outstanding resource value water. Include the presence of
aquatic invasive species and the water quality impairments or special designations listed
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on the current MPCA 303d Impaired Waters List that are within 1 mile of the project.
Include DNR Public Waters Inventory number(s), if any.
ii. Groundwater – aquifers, springs, seeps. Include: 1) depth to groundwater; 2) if project is
within a MDH wellhead protection area; 3) identification of any onsite and/or nearby
wells, including unique numbers and well logs if available. If there are no wells known on
site or nearby, explain the methodology used to determine this.
b. In Item b.i. through b.iv. below, Ddescribe effects from project activities on water resources,
including how current Minnesota climate trends and anticipated climate change in the general
location of the project may influence the effects. Describe and measures to minimize or
mitigate the effects in Item b.i. through Item b.iv. below.
i.
Wastewater - For each of the following, describe the sources, quantities and
composition of all sanitary, municipal/domestic and industrial wastewater produced
or treated at the site.
1) If the wastewater discharge is to a publicly owned treatment facility, identify any
pretreatment measures and the ability of the facility to handle the added water
and waste loadings, including any effects on, or required expansion of, municipal
wastewater infrastructure.
2) If the wastewater discharge is to a subsurface sewage treatment systems (SSTS),
describe the system used, the design flow, and suitability of site conditions for
such a system. If septic systems are part of the project, describe the availability of
septage disposal options within the region to handle the ongoing amounts
generated as a result of the project.
3) If the wastewater discharge is to surface water, identify the wastewater
treatment methods and identify discharge points and proposed effluent
limitations to mitigate impacts. Discuss any effects to surface or groundwater
from wastewater discharges.
ii.

Stormwater - Describe changes in hydrology resulting from change of land cover.
Describe the quantity and quality of stormwater runoff at the site prior to and post
construction. Include the routes and receiving water bodies for runoff from the site
(major downstream water bodies as well as the immediate receiving waters). Discuss
any environmental effects from stormwater discharges on receiving waters post
construction including how the project will affect runoff volume, discharge rate and
change in pollutants. Consider the effects of current MN climate trends and
anticipated changes in rainfall frequency, intensity and amount with this discussion.
For projects requiring NPDES Construction Stormwater permit coverage, state the
total number of acres that will be disturbed by the project and Ddescribe the
stormwater pollution prevention plans (SWPPP), including specific best management
practices temporary and permanent runoff controls and potential (BMPs) to address
soil site locations to manage or treat stormwater runoff. Identify specific erosion and
control, sedimentation control or stabilization measures to address soil limitations
during and after project construction. Discuss permanent stormwater management
plans, including methods of achieving volume reduction to restore or maintain the
natural hydrology of the site using green infrastructure practices or other stormwater
management practices. Identify any receiving waters that have construction-related
water impairments or are classified as special as defined in the Construction
Stormwater permit. Describe additional requirements for special and impaired waters.
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iii.

Water appropriation - Describe if the project proposes to appropriate surface or
groundwater (including dewatering). Describe the source, quantity, duration, use and
purpose of the water use and if a DNR water appropriation permit is required.
Describe any well abandonment. If connecting to an existing municipal water supply,
identify the wells to be used as a water source and any effects on, or required
expansion of, municipal water infrastructure. Discuss environmental effects from
water appropriation, including an assessment of the water resources available for
appropriation. Identify any measures to avoid, minimize, or mitigate environmental
effects from the water appropriation.
1) Discuss how the proposed water use is resilient in the event of changes in total
precipitation, drought, increased temperatures, variable surface water flows and
elevations, and longer growing seasons.
2) Describe contingency plans should the water supply for the project diminish in
quantity or quality, such as reuse of water, connections with another water
source, or an emergency connection.

iv.

Surface Waters
a) Wetlands - Describe any anticipated physical effects or alterations to wetland
features such as draining, filling, permanent inundation, dredging and vegetative
removal. Discuss direct and indirect environmental effects from physical
modification of wetlands, including the anticipated effects that any proposed
wetland alterations may have to the host watershed. Identify measures to avoid
(e.g., available alternatives that were considered), minimize, or mitigate
environmental effects to wetlands. Discuss whether any required compensatory
wetland mitigation for unavoidable wetland impacts will occur in the same minor
or major watershed, and identify those probable locations.
b) Other surface waters- Describe any anticipated physical effects or alterations to
surface water features (lakes, streams, ponds, intermittent channels,
county/judicial ditches) such as draining, filling, permanent inundation, dredging,
diking, stream diversion, impoundment, aquatic plant removal and riparian
alteration. Discuss direct and indirect environmental effects from physical
modification of water features. Identify measures to avoid, minimize, or mitigate
environmental effects to surface water features, including in-water Best
Management Practices that are proposed to avoid or minimize
turbidity/sedimentation while physically altering the water features. Discuss how
the project will change the number or type of watercraft on any water body,
including current and projected watercraft usage.

12. Contamination/Hazardous Materials/Wastes:
a. Pre-project site conditions - Describe existing contamination or potential environmental
hazards on or in close proximity to the project site such as soil or ground water
contamination, abandoned dumps, closed landfills, existing or abandoned storage tanks, and
hazardous liquid or gas pipelines. Discuss any potential environmental effects from preproject site conditions that would be caused or exacerbated by project construction and
operation. Identify measures to avoid, minimize or mitigate adverse effects from existing
contamination or potential environmental hazards. Include development of a Contingency
Plan or Response Action Plan.
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b. Project related generation/storage of solid wastes - Describe solid wastes generated/stored
during construction and/or operation of the project. Indicate method of disposal. Discuss
potential environmental effects from solid waste handling, storage and disposal, including
how current Minnesota climate trends and anticipated climate change in the general location
of the project may influence the effects. Identify measures to avoid, minimize or mitigate
adverse effects from the generation/storage of solid waste including source reduction and
recycling.
c. Project related use/storage of hazardous materials - Describe chemicals/hazardous materials
used/stored during construction and/or operation of the project including method of storage.
Indicate the number, location and size of any new above or below ground tanks to store
petroleum or other materials. Indicate the number, location, size and age of existing tanks on
the property that will be utilized in the project. Discuss how current Minnesota climate trends
and anticipated climate change in the general location of the project may influence the
potential environmental effects from accidental spill or release of hazardous materials.
Identify measures to avoid, minimize or mitigate adverse effects from the use/storage of
chemicals/hazardous materials including source reduction and recycling. Include development
of a spill prevention plan.
d. Project related generation/storage of hazardous wastes - Describe hazardous wastes
generated/stored during construction and/or operation of the project. Indicate method of
disposal. Discuss potential environmental effects from hazardous waste handling, storage, and
disposal, including how current Minnesota climate trends and anticipated climate change in
the general location of the project may influence the effects. Identify measures to avoid,
minimize or mitigate adverse effects from the generation/storage of hazardous waste
including source reduction and recycling.
13. Fish, wildlife, plant communities, and sensitive ecological resources (rare features):
a. Describe fish and wildlife resources as well as habitats and vegetation on or in near the site.
b. Describe rare features such as state-listed (endangered, threatened or special concern) species,
native plant communities, Minnesota County Biological Survey Sites of Biodiversity Significance,
and other sensitive ecological resources on or within close proximity to the site. Provide the
license agreement number (LA-____) and/or correspondence number (ERDB _____________) from
which the data were obtained and attach the Natural Heritage letter from the DNR. Indicate if any
additional habitat or species survey work has been conducted within the site and describe the
results.
c. Discuss how the identified fish, wildlife, plant communities, rare features and ecosystems may be
affected by the project including how current Minnesota climate trends and anticipated climate
change in the general location of the project may influence the effects. Include a discussion on
introduction and spread of invasive species from the project construction and operation.
Separately discuss effects to known threatened and endangered species.
d. Identify measures that will be taken to avoid, minimize, or mitigate the adverse effects to fish,
wildlife, plant communities, ecosystems, and sensitive ecological resources discussed in c.
above.
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14. Historic properties:
a. Describe any historic structures, archeological sites, and/or traditional cultural properties on
or in close proximity to the site. Include: 1) historic designations, 2) known artifact areas, and
3) architectural features. Attach letter received from the State Historic Preservation Office
(SHPO). Discuss any anticipated effects to historic properties during project construction and
operation. Identify measures that will be taken to avoid, minimize, or mitigate adverse effects
to historic properties.
b. Discuss any environmental effects from stormwater discharges on the identified
historic/cultural resources during project construction and operation, including how current
MN climate trends and anticipated changes in rainfall frequency, intensity, and amount will
influence those effects related to stormwater volume, discharge rate, and change in pollutants
in runoff.
15. Visual:
Describe any scenic views or vistas on or near the project site. Describe any project related visual
effects such as vapor plumes or glare from intense lights. Discuss the potential visual effects from
the project. Identify any measures to avoid, minimize, or mitigate visual effects.
16. Air:
a. Stationary source emissions - Describe the type, sources, quantities and compositions of any
emissions from stationary sources such as boilers or exhaust stacks. Include any hazardous air
pollutants, criteria pollutants, and any greenhouse gases. Discuss effects to air quality
including any sensitive receptors, human health or applicable regulatory criteria. Include a
discussion of any methods used assess the project’s effect on air quality and the results of that
assessment. Identify pollution control equipment and other measures that will be taken to
avoid, minimize, or mitigate adverse effects from stationary source emissions.
b. Vehicle emissions - Describe the effect of the project’s traffic generation on air emissions.
Discuss the project’s vehicle-related emissions effect on air quality. Identify measures (e.g.
traffic operational improvements, diesel idling minimization plan) that will be taken to
minimize or mitigate vehicle-related emissions.
c. Dust and odors - Describe sources, characteristics, duration, quantities, and intensity of dust
and odors generated during project construction and operation. (Fugitive dust may be
discussed under item 16a). Discuss the effect of dust and odors in the vicinity of the project
including nearby sensitive receptors and quality of life. Identify measures that will be taken to
minimize or mitigate the effects of dust and odors.
17. Air Emissions: greenhouse gas (GHG) pollutants - Carbon Footprint.
a. For all proposed projects provide a quantification and discussion of:
1. All GHG emission sources from the proposed project, including:

a) energy use (on-site combustion/purchased from an offsite source);
b) off-road and on-road mobile emissions sources,
c) agricultural and land use practices
d) non-combustion industrial process emissions
e) waste management

Integrating Climate Information Into • December 2020
MEPA Program Requirements

Environmental Quality Board
21

ERIS Meeting Packet - 35

2. Total anthropogenic and biogenic GHG emissions from these emission sources
during construction.
3. Average annual total anthropogenic and biogenic GHG emissions from operation
from these emission sources.
4. A description of methods* used to quantify emissions.

(*If calculation methods are not readily available to quantify GHG emissions for a source, describe the process used to come to that
conclusion and any GHG emission sources not included in the total calculation.)

b. For proposed projects with total from GHG emissions from construction and operation
less than or equal to 25,000 tons per year (TY) CO2e, (combined result from A2 and A3
above), describe planned mitigation for the proposed project’s GHG emissions.
c. For proposed projects with total GHG emissions from construction and operation greater
than 25,000 TY CO2e (combined result from A2 and A3 above), quantify and discuss:
1. projected annual GHG emissions by emission source;
2. if the proposed project is an expansion of an existing facility, GHG sources and
average annual GHG emissions from operations of the existing facility;
3. alternative mitigation measures considered to minimize or eliminate adverse effects
from the proposed project’s GHG emissions, and any mitigation measures
considered to address the cumulative potential effects of GHG emissions;
4. selected mitigation method(s), including quantification of the anticipated
reductions; by GHG and by emissions source;
5. if purchased, quantify offsets from renewable energy credits;
6. quantify the proposed projects predicted net lifetime GHG emissions and how those
predicted emissions may affect achievement of the Minnesota Next Generation
Energy Act goals and/or other more stringent state or local GHG reduction goals.
18. Noise
Describe sources, characteristics, duration, quantities, and intensity of noise generated during
project construction and operation. Discuss the effect of noise in the vicinity of the project
including 1) existing noise levels/sources in the area, 2) nearby sensitive receptors, 3)
conformance to state noise standards, and 4) quality of life. Identify measures that will be taken
to minimize or mitigate the effects of noise.
19. Transportation
a. Describe traffic-related aspects of project construction and operation. Include: 1) existing and
proposed additional parking spaces, 2) estimated total average daily traffic generated, 3)
estimated maximum peak hour traffic generated and time of occurrence, 4) indicate source of
trip generation rates used in the estimates, 5) availability of transit and/or other alternative
transportation modes and 6) emergency management and evacuation routes.
b. Discuss the effect on traffic congestion on affected roads and describe any traffic
improvements necessary. The analysis must discuss the project’s impact on the regional
transportation system.
If the peak hour traffic generated exceeds 250 vehicles or the total daily trips exceeds 2,500, a
traffic impact study must be prepared as part of the EAW. Use the format and procedures
described in the Minnesota Department of Transportation’s Access Management Manual,
Chapter 5 (available at: http://www.dot.state.mn.us/accessmanagement/resources.html) or
a similar local guidance.
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c. Identify measures that will be taken to minimize or mitigate project related transportation
effects.
20. Cumulative potential effects: (Preparers can leave this item blank if cumulative potential effects
are addressed under the applicable EAW Items)
a. Describe the geographic scales and timeframes of the project related environmental effects
that could combine with other environmental effects resulting in cumulative potential effects.
b. Describe any reasonably foreseeable future projects (for which a basis of expectation has
been laid) or climate change considerations that may interact with environmental effects of
the proposed project within the geographic scales and timeframes identified above.
c. Discuss the nature of the cumulative potential effects including current Minnesota climate
trends and anticpated climate change in the general location of the project and summarize
any other available information relevant to determining whether there is potential for
significant environmental effects due to these cumulative effects.
21. Other potential environmental effects: If the project may cause any additional environmental
effects not addressed by items 1 to 19, describe the effects here, discuss the how the environment
will be affected, and identify measures that will be taken to minimize and mitigate these effects.
RGU CERTIFICATION. (The Environmental Quality Board will only accept SIGNED Environmental
Assessment Worksheets for public notice in the EQB Monitor.)
I hereby certify that:
•
•

•

The information contained in this document is accurate and complete to the best of my
knowledge.
The EAW describes the complete project; there are no other projects, stages or components
other than those described in this document, which are related to the project as connected
actions or phased actions, as defined at Minnesota Rules, parts 4410.0200, subparts 9c and 60,
respectively.
Copies of this EAW are being sent to the entire EQB distribution list.

Signature ________________________________

Date _______________________________

Title ________________________________
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Appendix B1
Guidance: Developing a carbon footprint
Introduction
In 2007, the Minnesota Legislature passed into law the Next Generation
Energy Act (Minn. Stat. § 216H) that requires the tracking of specific
greenhouse gas emissions (GHG). The statute also includes Statewide GHG
emission reduction goals, from a 2005 baseline.
In order to support Minnesotans in their efforts to mitigate the impacts of
climate change, and to adapt to changes already occurring, it is important
that environmental documents required by the Minnesota Environmental
Policy Act (MEPA) include usable information about potential effects of a
proposed project on climate change.
Estimation of GHG emissions is useful to the public and decision makers to
understand whether proposed projects are contributing to, or detracting
from, achieving progress in meeting state and local GHG reduction goals as
well as providing important information needed to effectively mitigate
climate change.
The purpose of this guidance is to help project proposers and responsible
governmental units (RGU) develop a carbon footprint in response to item 17
of the revised Environmental Assessment Worksheet (EAW) Form. This
guidance supports an RGU as they develop the required climate-related
information on the EAW, but does not limit the use of other reliable and
relevant guidance for quantifying and assessing GHG emissions.
Topics covered in this guidance include:
•
•
•
•
•
•
•
•

What is a carbon footprint
How to identify and describe types of GHGs emitted
How to identify and describe sources of GHG emissions
How to report GHGs emitted
How to quantify GHGs emitted
How to identify and assess alternative mitigation
How to identify and quantify renewable energy credits purchased
How to identify and quantify contributions from other GHG emission
sources
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GLOSSARY OF TERMS
GHG: Greenhouse gases are
gases that, upon emission to
the atmosphere, warm the
atmosphere and surface of the
planet, and alter the climate.
RGU: Responsible
governmental unit means the
governmental unit that is
responsible for preparation
and review of environmental
documents.
Carbon Footprint: the total
amount of greenhouse gases
that are emitted into the
atmosphere each year by a
person, family, building,
organization, or company
(USEPA).
Mitigation: projects or
programs intended to offset or
reduce known environmental
impacts.
Renewable energy credit:
represent the purchase of
credits from energy generated
by renewable energy sources,
such as solar or wind power
facilities.
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Attachment 1. Emissions Factors and Simplified Calculative Equations by Source
Attachment 2. Models for Sources Not Amenable to Simplified Calculation Using Emission Factors
Attachment 3. Default Fuel Heat Content and Stationary Source Emission Factors
Attachment 4. Protocols and Methods for Calculating GHG Emissions

What is a carbon footprint?
A carbon footprint includes greenhouse gas emissions from fuel directly, such as by providing heat to a
building or fuel in a car. It also includes greenhouse gases that come from producing the goods or
services, including emissions from power plants that make electricity, factories that make products, and
landfills. An RGU has discretion for identifying what information is needed and how much information is
required to respond to item 17 on the EAW Form; based on the nature and location of the project. At a
minimum, a proposed project’s carbon footprint includes, but is not limited to, identification and
assessment of:
•
•
•
•

Types of GHGs emitted
Sources of GHG emissions associated with the proposed project
Amount of GHG emissions from those sources
Reduction of GHG emissions from planned mitigation

How to identify and describe types of GHGs emitted
The GHGs most commonly included in project GHG reporting are carbon dioxide (CO2), nitrous oxide
(N2O), methane (CH4), sulfur hexafluoride (SF6) and two families of gases known as hydrofluorocarbons
(HFCs) and perfluorocarbons (PFCs). In response to item 17 of the EAW Form for a project’s carbon
footprint, we recommend that typical reporting be limited to emission of these gases. State-level
reporting of GHG emissions to the Minnesota Legislature under the Next Generation Energy Act is
limited to this set of gases. Other GHGs and their precursors, not commonly reported in GHG
inventories, but may be relevant to consider, include chlorofluorocarbons (CFCs),
hydrchlorofluorocarbons (HCFCs), hydrofluoroethers (HFEs), sulfuryl fluoride (SO2F2), ozone, and
various idiocarbons and chlorocarbons. For more information on these GHG gases, see Section 2:
Sources and Sinks of Greenhouse Gases of the Report:
https://www.pca.state.mn.us/sites/default/files/p-gen4-05.pdf

How to identify and describe sources of GHG emissions
The USEPA annually prepares a detailed analysis of GHG emissions by source type. A list of these sources
is shown in Table 1 (next page), by greenhouse gas emitted. GHG sources that are known in Minnesota
are assessed biennially by the Minnesota Pollution Control Agency (MPCA). Sources that depend on
specific mineral deposits not found in Minnesota have been excluded from the list. Environmental
Review documents should identify and describe any of the GHG sources shown in Table 1 that are
potentially associated with, and may result in, GHG emissions from the proposed project.
In the carbon footprint, GHG emission sources include all project sources of GHGs found within the
property line of the project proposer or offsite from sources under contract or the control of the project
proposer, plus offsite emissions associated with the generation of purchased electricity or solid waste
disposal services. Project emissions include all emissions that are likely to occur in the operating phase
of the project, as well as its construction phase.
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Table 1. Sources of Greenhouse Gases
Source Type

Gas

Stationary fossil fuel combustion

CO2, CH4, N2O

Mobile source fossil fuel combustion

CO2, CH4, N2O

Biomass and biofuels fuels combustion

CH4, N2O

Purchased electricity or steam (emitted offsite at generation)

CO2, CH4, N2O

Nonfuel use of fossil fuels

CO2

a

Natural gas transmission/distribution

CH4, CO2, N2O

Petroleum refining

CO2, CH4

Electricity transmission & distribution

SF6

Ammonia, nitric acid, caprolactam, adipic acid manufacture

CO2, N2O

Cement, lime, glass manufacture

CO2

Copper/nickel mining/processing

CO2

Fire suppression

PFCs

Industrial solvent use (electronics, precision cleaning)

PFCs, HFCs

Petrochemicals, other chemical manufacture

CO2, CH4

b

Metallurgy

CO2

Polyurethane, polystyrene, phenolic, polyolefin foam manufacture

HFC-134a, HFC-152a, HFC-245fa

Refrigeration and cooling

HFC-32, HFC-125, HFC-134a, HFC-143a,
HFC-152a

Secondary lead production

CO2

Semiconductor manufacture

PFCs, SF6, HFC-134a

Silicon carbon consumption as abrasives in manufacturing

CO2

Taconite and DRI pellet production, steel production

CO2, CH4

Titanium dioxide production

CO2

Waste incineration

CO2 c, CH4, N2O

Solid waste landfilling

CH4

Solid waste composting

N2O, CH4

Biosolids land application

N2O

Wastewater treatment

N2O, CH4

Effluent nitrogen discharges

N2O

Feedlot manure storage/land application

CH4, N2O

Feedlot livestock

CH4

Soil nutrient management

N2O, CO2

Wetland drainage

CO2, CH4, N2O

Grassland conversion to cultivation or pasture

CO2, CH4

Forest harvesting

CO2, N2O

Atmospheric GHG Removal

Gas

Solid waste landfilling

biogenic CO2

Wood products manufacture

biogenic CO2

CO2 from combustion of petrochemical part of solid and hazardous waste
b adhesives, binders, chemical intermediates, fillers, humectants, paint and coating additives, reagent catalysts, resins, sealants,
solvents, surface treatment agents
a lubricants, waxes
c

Integrating Climate Information Into • December 2020
MEPA Program Requirements

Environmental Quality Board
26

ERIS Meeting Packet - 40

How to report GHG emissions
GHG emissions should be reported in CO2-equivalent short tons (English units). For any one GHG,
emissions are converted to CO2-equivalent units by multiplying nominal estimated emissions, in short
tons, by what is known as its global warming potential (GWP). It is conventional in emissions reporting,
whether at the national, state or facility level, to use the 2007 version of the GWPs developed by the
Intergovernmental Panel on Climate Change. These are shown in Table 2 by gas. A GWP is a factor that
converts emissions of any one GHG to its equivalent in tons of emitted CO2.
Table 2. Greenhouse Gas Global Warming Potentials
Greenhouse Gas

Chemical Formula

Global Warming Potential

Carbon dioxide

CO2

1

Methane

CH4

25

Nitrous oxide

N2O

298

Sulfur hexafluoride

SF6

22,800

Nitrogen trifluoride

NF3

17,200

HFC-23

CHF3

14,800

HFC-32

CH2F2

675

HFC-125

C2HF5

3,500

HFC-134a

CH2FCF3

1,430

HFC-143a

C2H3F3

4,470

HFC-152a

CH3CHF2

124

HFC-227ea

C3HF7

3,220

HFC-236fa

C3H2F6

9,810

HFC-245fa

C3H3F5

1,030

HFC-365mfc

C4H5F5

794

CF3CFHCFHCF2CF3

1,640

PFC-14 (Perfluoromethane)

CF4

7,390

PFC-116 (Perfluoroethane)

C2F6

12,200

PFC-218 (Perfluoropropane)

C3F8

8,830

PFC-31-10 (Perfluorobutane)

C4F10

8,860

PFC-51-14 (Perfluorohexane, FC-72)

C6F14

9,300

Hydrofluorocarbons

HFC-4310mee
Perfluorocarbons

Source: EPA, Inventory of US Sources and Sinks of Greenhouse Gases, EPA-430-R-19-001, Table ES-1, Federal Register, CFR part
98, Mandatory Greenhouse Gas Reporting, Table A-1, with additions

Projected GHG emissions should be developed on an average annual basis, and include the proposer’s
best estimate of average annual emissions over the proposed life / design service life of the project. As
noted above, the estimates should include emissions from the operating phase of the project plus
emissions from project construction. To include construction emissions in the footprint, emissions
should be annualized by dividing total construction GHG releases to the atmosphere by project life.
In the project GHG accounting, the project proposer should report GHG emissions by source type and
project phase, and also bring emissions to a project total. We recommend that emissions be reported
using the reporting framework and categories shown in Table 3 (next page), which additionally breaks
out emissions from type and subtype of emission and gas. Direct emissions are emissions released
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directly from properties owned or under the control of the project proposer, while indirect emissions,
otherwise known as Scope 2 emissions, are emissions associated with the offsite generation of
purchased electricity or the offsite provision of waste management services, including land disposal
(landfilling), recycling, and solid waste composting.
Table 3. Emission Categories for Project Carbon Footprint
Scope

Project phase

Type of emission

Emissions
Sub-type

Emitant

Operations

combustion

stationary

CO2c, N2O, CH4

Direct Emissions
Scope 1-emissions

area
mobile
Scope 1-emissions

Operations

noncombustion process

stationaryb

CO2c, CH4, N2O,
HFCs, PFCs, other
fully fluorinated
GHGs

Scope 1-emissions

Construction/retirement

combustion

mobile

CO2c, N2O, CH4

Scope 1-emissions

Construction/retirement

land-use

area

CO2c, N2O, CH4

Scope 2-emissions

Operations

off-site electricity/steam
production

grid-based

CO2, CH4, N2Oc

Scope 3-emissions

Operations

off-site waste
management

stationary

CO2c, CH4

land-use

area

a

Indirect Emissions

area

Atmospheric Removals of GHGs
Scope 1-sinks

Construction/operations

CO2 removals to
terrestrial storage

Total Emissions plus Sinks = Direct Emissions + indirect Emissions + sinks
noncombustion industrial process emissions are often chemical in nature, but can involve evaporative or other
noncombustion processes
b process emissions usually are from stationary sources. If they derive from area or mobile sources, they should be reported as
area or mobile noncombustion process emissions
c
fossil CO2; see discussion in subsection ‘Treatment of Emitted Biomass CO2’ below
a

CO2 removals from the atmosphere through afforestation and other forms of terrestrial carbon
sequestration may be included in the carbon footprint, though this is not required. Carbon removals
from the atmosphere act to offset emissions of CO2 to the atmosphere. Given the atmosphere’s
continued retention of CO2 after emission, to fully offset a ton of emitted CO2, carbon removed from the
atmosphere through terrestrial sequestration must remain in terrestrial storage for about 50 years. For
projects with shorter lifetimes, terrestrial carbon sequestration may only partially offset CO2 emissions
from combustion.
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In including terrestrial carbon sequestration (TCS) in project accounting we recommend that the offsets
value of TCS for projects with lifetimes of 50 years or more be assessed at full value, while projects with
lifetimes of 20 years and 25 to 49 years be assessed at 40% and 75% offsets value 1, respectively. In
practice, offsets value may be calculated by multiplying total tons of CO2 removed from the atmosphere
by 1, 0.75 or 0.4, depending on project lifetime.
Treatment of Emitted Biomass CO2
If resulting from permanent land-use change, biogenic CO2 emissions should be included in the
proposed facility’s carbon footprint. Permanent land-use changes may include: forestland converted to
cropland, pastureland or urban uses; grassland converted to cropland, pastureland or urban uses; and
all wetlands conversions.
Beyond emissions from permanent land use change, other emissions of CO2 from biomass sources or
ecosystem or animal respiration generally are not included in project accounting. We recommend that
this convention be followed. Unless released to the atmosphere as a result of permanent land use
change, CO2 emitted to the atmosphere from biomass combustion or ecosystem or animal respiration, is
often rapidly removed from the atmosphere through subsequent photosynthesis and returned to
storage in living biomass and soils. Table 4 includes a list of common biogenic sources of CO2 for which
carbon neutrality should be assumed in carbon footprint development.
Table 4. Common Biomass CO2 Sources a
Common Biomass Fuels
Solid fuels: sawdust, hogged bark, wastewood, other papermill and sawmill residuals, biogenic part of mixed
municipal solid waste (MMSW) or refuse-derived fuel (RDF),b paper mill sludge, wastewater treatment sludge,
urban tree removal wastes, residential firewood, dedicated whole tree or perennial grasses for bioenergy
Liquid fuels: ethanol, biodiesel
Gaseous fuels: landfill gas (LFG), digester gas, biomethane for pipeline uses
Other Common Biogenic Sources of CO2 Emissions
MMSW composting, garden/yard waste composting, municipal wastewater and industrial treatment, biosolids
land application, industrial grain fermentation, manure storage, grain storage, prescribed burning of
grassland/brushland, residential recreational burning, cropland cultivation, forest harvest residuals (slash)
This listing should not be considered to be exhaustive, but rather broadly indicative of biomass fuels and biogenic CO2 sources
that, in carbon footprint development, should be treated as carbon neutral
b As noted in Table 1, emissions of fossil CO from the combustion of the fossil fuel (petrochemical) part of MMSW and RDF
2
should be included as an integral part of the carbon footprint. Emissions of CH4 and N2O from waste combustion also should be
included.
a

Table 5 summarizes the recommended reporting requirements under this guidance. They do not include
requirements related to documentation of data sources, assumptions made or methods used. At its
discretion, the RGU may wish to establish requirements for documentation of information sources that
are used in carbon footprint development.

40% offsets valuation is the valuation at 20-years of continuous storage, while 75% is the valuation at 40 years of continuous
storage. For the schedule of atmospheric CO2 retention upon emission of CO2 from combustion, see: F. Joos, et al., "Carbon
Dioxide and climate Impulse Response Functions for the Computation of Greenhouse Gas Metrics: A Multi-Model Analysis,"
Atmospheric Chemistry and Physics 13 (2013): 2,793-2,825. At 100-years, the usual integration period for analysis, for a one-ton
emission of CO2, the atmosphere retains roughly 50 ton-years of emissions. For comparison, one ton of CO2 continuously stored
in soils and biomass for 50 years would result in similar degree of offsetting storage, about 50 ton-years of storage. At 20 and 40
years, CO2 storage in soils and biomass resulting from one ton stored, assuming no leakage, would be would be 38 and 76 tonyears, respectively. Offsets value is derived by dividing, for one ton of CO2 storage, total tons-years of terrestrial storage by total
100-year ton-years of atmospheric retention resulting from a 1 ton emission of CO2.

1
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Table 5. Summary of Recommended Reporting Elements for Carbon Footprint
Units to report in:

CO2-equivalent (CO2-e) short tons

Greenhouse gas (GHG) emissions to report:

CO2, CH4, N2O, SF6, HFCs, PFCs (see Table xx above)

How to calculate CO2-e tons:

nominal tons * global warming potential (GWP)

Version of IPCC gwps to use in calculating CO2-e
emissions:

2007 Fourth IPCC Assessment version

What to report:

Total project emissions and emissions disaggregated by
source and project phase and totaled

Averaging period for emissions estimate:

One-year, e.g., average annual emissions

Project phases over which to report emissions:

Operating phase, construction phase

How to include construction emissions in annual
totals:

Annualize by spreading construction emissions over
project projected life or design service life

Types of emissions to report

Stationary, mobile, and area sources, including land-use

Specific sources to report

See Table 1 above

Project boundaries for emissions estimation:

All sources within project fence-line or under contractual
control of project proposer
Emissions from purchased electricity
Off-site emissions from purchased waste disposal services

How to treat emissions of CO2 from wood
burning, and the combustion of other solid, liquid
or gaseous biofuels:

Exclude all CO2 emissions from biomass sources except
those from permanent forest clearing, or wetlands or
grasslands conversion to other uses

Treatment of sequestration removals of
atmospheric CO2:

Recommended but optional

How to quantify GHGs emitted
Simplified methods to quantify GHG emissions from a wide variety of sources have been developed by
the Intergovernmental Panel on Climate Change (IPCC). 2 These are in addition to more demanding,
higher level methods also developed by the IPCC. The simplified IPCC methods usually take the form of
linear equations involving emission factors and activity factors. As an example, emissions of CO2 from
fossil fuel production are typically calculated using the equation:
tons CO2 = fuel use in physical units * MMBtu per physical fuel unit * tons of CO2/MMbtu of fuel use

while emissions of N2O from fuel use would be calculated similarly, albeit with the addition of GWP as
an additional term, so:
tons CO2-e = fuel use in physical units * MMBtu per physical fuel unit * tons of N2O/MMbtu of fuel use * GWP

Some IPCC equations include multiple conversions of activity factors prior to the estimation of
emissions; several require the use of formal models as input to the more simplified calculative
equations.
We recommend the simplified IPCC approach using emission factors and simplified linear equations for
the quantification of emissions in carbon footprint development. Attachment 1 includes simplified
equations, covering most or all GHG sources listed in Table 1 above, along with emission factors and
Intergovernmental Panel on Climate Change (IPCC), 2006 IPCC Guidelines for National Greenhouse Gas Inventories,
https://www.ipcc-nggip.iges.or.jp/public/2006gl/; IPCC, 2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse
Gas Inventories: Wetlands, https://www.ipcc-nggip.iges.or.jp/public/wetlands/index.html; IPCC, 2019 Refinement to the 2006
IPCC Guidelines for National Greenhouse Gas Inventories, https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html.
2
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references to where these simplified methods are laid out and discussed, and where and the equations
themselves can be found. For the most part, the methods and equations found in Attachment 1 are
taken from EPA, Inventory of Sources and Sinks of Greenhouse Gases, 430-R-19-001
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2017,
which in turn follows the basic methods outlined in the IPCC foundational documents.
Attachment 1 is organized by source types for easy reference. Sections include:
Combustion and NonFuel Use of Fossil Fuels
• Noncombustion Industrial Process Sources: Energy Sector
• Noncombustion Industrial Process Sources: Buildings Sector (commercial, institutional, industrial
buildings)
• Agricultural Noncombustion Process Sources
• Noncombustion Land-use and Land-use Change Sources
• Waste Management Sources
• Off-site Scope 2 and 3 Sources
For sources that are not-amenable to simplified calculation, but require the use of preexisting models,
Attachment 2 is also attached. Default emission factors for CO2, N2O and CH4 from stationary fuel
combustion are included in Appendix C by fuel, along with factors for fuel energy content (heat of
combustion). For many projects, the central focus of the carbon footprint will be fuel combustion in
stationary sources. Along with the equations and factors given in Attachment 1 and 2, these factors are
provided for the convenience of the project proposer and may be used as default factors.
•

As noted, more highly developed methods exist of greater complexity. A more complete list of
methodological sources that might be consulted is included in Attachment 4. For specific sources, these
may provide an additional avenue of approach to the estimation of emissions.
A number of preexisting tools also are available. These may prove helpful in calculating emissions from
one or more GHG emission sources. Table 6 includes a list of some of the more helpful tools now
available. In many cases, these tools have been built around the simplified equations for calculating GHG
emissions that are given in Attachment 1. These may be used by project proposers to estimate
emissions from individual or multiple GHG sources.
Table 6. Preexisting Tools for Estimating GHG Emissions from Different Sources
Tool Name

GHG sources covered

weblink

SGEC Tool

Stationary source combustion, mobile source
combustion, biomass and biofuels combustion,
refrigerant and cooling, fire suppression, electricity
and steam purchases, off-site solid waste
management

https://www.epa.gov/climateleadershi
p/center-corporate-climateleadership-simplified-ghg-emissionscalculator

MPCA feedlot tool

Feedlot livestock, manure storage and treatment,
manure land application

Minnesota
Infrastructure
Carbon Estimator
(MICE)

Highway mobile combustion sources, highway
construction

http://www.dot.state.mn.us/environm
ent/airquality/index.html

Refrigeration and space cooling

https://www.epa.gov/snap/reducinghydrofluorocarbon-hfc-use-andemissions-federal-sector-through-snap

Federal HFC
Emissions Accounting
Tool
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Tool Name

GHG sources covered

weblink

Clear Path: Local
Government Action
Climate Tool

Stationary source combustion, mobile source
combustion, electricity purchases, solid waste
management, biosolids land application, natural gas
distribution and services

https://icleiusa.org/clearpath/

Cool Farm Tool

On-farm mobile source combustion, cropland
nutrient management, livestock, manure storage
and treatment, land use change

COMET-Planner

Conservation and nutrient management practices in
crop production and grazing

EPA Waste Reduction
Model (WARM)

Solid waste recycling, composting, incineration and
landfilling

https://coolfartonsool.org/coolfarmto
ol/greenhouse-gases/
http://cometplanner.nrel.colostate.edu/
https://www.epa.gov/warm

In carbon footprint development, project proposers should provide sufficient background technical
information to enable the reader to replicate the emissions calculations. Once calculated for each
project GHG source, usually in nominal tons of emissions, emissions should be converted to CO2equivalent short tons, and aggregated to a project total. For tools that estimate emissions in metric
units, a conversion factor of 1.102 can be used to convert from metric tons to short tons.

How to identify and assess alternative mitigation
Environmental review documents should include complete descriptions of all mitigation activities
considered for reducing the proposed project’s GHG emissions. Quantification and a detailed
assessment of the selected mitigation activity, as well as justification for why that mitigation activity was
selected, should also be included. Table 7 lists some commonly used measures to mitigate GHG
emissions at the project-level. As in the case of the project carbon footprint, in quantifying potential
emission reductions or emission offsets, project proposers should provide sufficient background
technical information to enable the reader to replicate the calculations.
Table 7.Common Mitigation Measures for Greenhouse Gas Reduction
Energy end-use efficient appliances and equipment

Electric vehicles

Energy efficient lighting

HFC substitution to lower or zero GWP-refrigerants in
cooling and refrigeration equipment

Energy efficient building shells

HFC substitution in other applications

Waste heat utilization

Enhanced HFC recycling in cooling and refrigerant
equipment

Petroleum-to-natural gas and coal-to-natural gas fuel
substitution

Enhanced materials recycling

Alternative mobile fuels

Improved materials and nutrient use efficiency

Biogas production and use

On-site terrestrial biogenic carbon sequestration

Enhanced use of biomass-based waste fuels

Purchased off-site sequestration credits

Grid-based wind and solar power purchases

Best practices in cropland and other land-use
management

On-site solar PV installations

Other run-off control for nutrients and sediments

Off-site community solar gardens
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How to identify and quantify renewable energy credits purchased
Renewable Energy Credits (RECs) represent the energy generated by renewable energy sources, such as
solar or wind power facilities and represent the clean energy attributes of these renewable energy
sources. Minnesota’s ER Program does not require the purchase of RECs. However, item 17 of the EAW
form includes space for disclosure of any GHG emission reductions that can be attributed to the
proposed project, should a project proposer decide to offset their GHG emissions by purchasing RECs.
In Minnesota, RECs can be purchased through an electrical utility, or from outside suppliers such as
Green-e; an organization that certifies REC providers (https://www.green-e.org/). For most programs, a
project proposer may choose how much to energy to purchase up to 100% of the proposer’s energy
usage. The GHG reductions associated with the generation and purchase of RECS may be included in the
project carbon footprint as an offsetting emission reduction. Emissions-avoided through the purchase of
RECs may be calculated using the most recent emission rates for CO2, N2O and CO2 for the MROW North
American Electric Reliability Corporation (NERC) planning zones, reported in EPA E-Grid database
(https://www.epa.gov/egrid)
Using either the project lifetime emissions estimate or the annual estimate developed above, the
project proposer should explain how the proposed project will contribute to the state’s achievement of
its GHG reduction goals under the Next Generation Energy Act. If local jurisdictions have GHG reduction
goals, the project proposer likewise should explain how its project contributes to the achievement of
those goals.

How to identify contributions from other GHG emission sources
Attributing climate change to a single project is challenging given its global nature. However, climate
change can be attributed to the interrelationships among multiple project that contribute GHG
emissions locally, regionally and globally. All GHG emissions contribute to cumulative climate change
impacts. For that reason, it is not reasonable to expect that a decision on the need for an EAW, or the
need for an EIS would be required based solely on the potential for significant cumulative GHG
emissions.
However, government decision makers and the public will benefit from understanding how the
proposed project may contribute GHG emissions along with other GHG emission sources in the
environmentally relevant area. When responding to this item an RGU should consider if other existing,
or planned future sources of GHG emissions are identified within the jurisdiction of the RGU. The RGU
should identify any GHG emissions sources associated with:
•
•
•
•
•

Pending applications for permits have that been filed and include sources of GHG emissions
Any detailed plans and specifications that include sources of GHG emissions that have been
submitted for approval by the RGU
Any future development that is indicated by adopted comprehensive plans or zoning or other
ordinances that may also include sources of GHG emissions
Any future development that is indicated by historic or forecasted trends
Any other factors determined to be relevant by the RGU
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Attachment 1. Emissions factors and simplified calculative equations by source
Recommended source for:
Emission Factors

Intermediate Fuel Energy
Content or Process Conversion
Factors

Equations and Methodologies
for calculating emissions

Simplified equations for calculation:

EPA CCCL, GHG Emission
Factors Hub, stationary
combustion

EPA CCCL, GHG Inventory
Guidance: Stationary
Combustion Guidance

CO2, CH4, N2O = fuel use * MMBtu/unit of
fuel use * lbs CO2/MMBtu, lbs
CH4/MMBtu or lbs N2O/MMBtu

Combustion and NonFuel Use of Fossil Fuels
Fossil fuel combustion
- stationary sources

EPA Center for Corporate Climate
Leadership (CCCL), GHG Emission
Factors Hub, stationary combustion
Other: EPA, Inventory of US Sources and
Sinks of Greenhouse Gases, EPA-430-R19-001 (EPA, Inventory of Sources and
Sinks), main annex tables A-48 (coal by
state of origin), A-65 (petroleum
products), A-62 (pipeline natural gas by
energy content), A-55 (ethane, propane,
butane), A-58 (special naphthas)

Other: Energy Information
Agency, State Energy Data
System: Energy Consumption by
State, physical units, MMbtu

Fossil fuel combustion
- mobile sources

EPA CCCL, GHG Emission Factors Hub,
CO2 from mobile combustion, CH4 and
N2O from on-road and off-road vehicles
and equipment

EPA CCCL, GHG Emission
Factors Hub, CO2 from mobile
combustion, CH4 and N2O from
on-road and off-road vehicles
and equipment

EPA CCCL, GHG Inventory
Guidance: Mobile Combustion
Guidance

CO2 = fuel use * MMBtu/unit of fuel use
* lbs CO2; CH4, N2O = VMT * lbs CH4/VMT
or lbs N2O/VMT by vehicle fuel and type
and vehicle age

Biomass, biogas and
biofuels

EPA CCCL, GHG Emission Factors Hub,
stationary combustion

EPA CCCL, GHG Emission
Factors Hub, stationary
combustion

EPA CCCL, GHG Inventory
Guidance: Stationary
Combustion Guidance

Stationary or off-road sources: CH4, N2O
= fuel use * MMBtu/unit of fuel use * lbs
CH4/MMBtu or lbs N2O/MMBtu; Onroad sources: CH4, N2O = vehicle mile
travelled (VMT) * lbs CH4/VMT or
N2O/VMT by vehicle fuel and type and
vehicle age

Nonfuel uses of fossil
fuels

EPA, Inventory of Sources and Sinks,
main annex tables A-48 (coal by state of
origin), A-65 (petroleum products), A-62
(pipeline natural gas by energy content)

EPA, Inventory of Sources and
Sinks, main annex tables A-66
and A-68 (storage factors)

EPA, Inventory of Sources and
Sinks, Section 3.2 Carbon
Emitted from Non-Energy Uses
of Fossil Fuels, Table 3-21

CO2 = non combustion use of fuels (fossil
fuels) * (1- storage factor * MMBtu/unit
of fuel use * lbs CO2/MMbtu

Other: EPA CCCL, GHG Emission
Factors Hub, stationary
combustion (fuel energy
content)
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Noncombustion Industrial Process Sources
Energy Sector
Petroleum refining
and storage

refinery-specific emission rates per
hydrogen production, catalytic cracking
and reforming, and flares

not relevant (NR)

refinery-specific calculations for
hydrogen production, catalytic
cracking and reforming, and
flares EPA, Greenhouse Gas
Reporting Program (GHGRP),
Flight Tool, 2010-2019

not available (NA)

Natural gas
transmission and
distribution

EPA, Natural Gas and Petroleum
Systems in the GHG Inventory:
Additional Information on the 19902018 GHG Inventory, Annex 3.6, Tables
3.6-2, 3.6-12, 3.6-15

NR

EPA, Natural Gas and
Petroleum Systems in the GHG
Inventory: Additional
Information on the 1990-2018
GHG Inventory, Annex 3.6,
Tables 3.6-6, 3.6-13, 3.6-16

CH4, CO2, N2O = activity factors (multiple
emission points) * lbs CH4/activity factor,
lbs CO2/activity factor or lbs N2O/ activity
factor; CH4, CO2, and N2O emissions
factors unique to each activity factor

Coal storage

EPA, Inventory of Sources and Sinks,
annexes, Table A-129

NR

EPA, Inventory of Sources and
Sinks, annexes, Section 3.4.
Methodology for Estimating
CH4 Emissions from Coal Mining

CH4 = tons of coal stored * 0.275 lbs CH4
per ton stored (Montana/Wyoming
surface mine source)

Flue-gas
Desulfurization (FGD)

EPA, Inventory of Sources and Sinks,
Section 4.4 Other Process Uses of
Carbonates

NR

EPA, Inventory of US Sources
and Sinks, Section 4.4 Other
Process Uses of Carbonates

CO2 = limestone use * 0.439 tons CO2/ton
of limestone input, 0.477 tons CO2/ton of
dolomite input

Hydroelectric
reservoirs

Intergovernmental Panel on Climate
Change (IPCC), 2019 Refinement to the
2006 IPCC Guidelines for National
Greenhouse Gas Inventories Volume 4

NR

IPCC, 2019 Refinement to the

CH4 = reservoir surface area * 71.6 lbs
CH4/acre/year; CO2 = reservoir surface
area * 2.39 tons CO2/acre/year

2006 IPCC Guidelines for
National Greenhouse Gas
Inventories Volume 4

Agriculture, Forestry and Other Land
Use, Tables 7.9 and 7.13
Electricity
transmission and
distribution

EPA, Inventory of Sources and Sinks,
main annex table 4-107

Agriculture, Forestry and Other
Land Use
NR

MPCA, Greenhouse Gas
Emissions in Minnesota:1970 –
2008, p-gen4-08

SF6 = miles of transmission lines * 0.49
lbs SF6/mile of transmission lines

Manufacturing and Mining Sector
Acid water treatment,
acid neutralization

EPA, Inventory of Sources and Sinks,
chapter 4.4 Other Process Uses of
Carbonates

NR

EPA, Inventory of Sources and
Sinks, Section 4.4 Other Process
Uses of Carbonates

GHGs = limestone input * 0.439 tons
CO2/ton of limestone input, 0.4773 tons
CO2/ton dolomite input

Acrylonitrile
production

EPA, Inventory of Sources and Sinks,
Section 4.13 Petrochemical Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.13
Petrochemical Production

CO2 = acrylonitrile (CH2CHCN) produced *
1 ton CO2/ton of CH2CHCN produced; CH4
= acrylonitrile produced * 0.36 lbs
CH4/ton CH2CHCN of produced
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Adipic acid production

EPA, Inventory of Sources and Sinks,
Section 4.8 Adipic Acid Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.8 Adipic Acid
Production

N2O = adipic acid produced * 0.3 tons of
N2O per ton of adipic acid produced

Ammonia production

EPA, Inventory of Sources and Sinks,
Section 4.5 Ammonia Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.5 Ammonia
Production

CO2 = ammonia (NH3) produced * 1.2 ton
CO2/ton NH3 produced

Caprolactam
manufacture

EPA, Inventory of Sources and Sinks,
Section 4.9 Caprolactam, Glyoxal and
Glyoxylic Acid Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.9 Caprolactam,
Glyoxal and Glyoxylic Acid
Production

N2O = caprolactam (CPL) produced * 18
lbs N2O/short tons of CPL produced

Carbon black
production

EPA, Inventory of Sources and Sinks,
Section 4.13 Petrochemical Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.13
Petrochemical Production

CO2 = carbon black produced * 2.63 tons
CO2/ton of carbon black produced

Cement production

EPA, Inventory of Sources and Sinks,
Section 4.1 Cement Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.1 Cement
Production

CO2 = clinker produced * 0.51 tons
CO2/ton of clinker produced

Chemical industry:
urea consumption
(NAICS 3251, 3252,
3255) a

EPA, Inventory of Sources and Sinks,
Section 4.6 Urea Consumption for NonAgricultural Purposes

NR

EPA, Inventory of Sources and
Sinks, Section 4.6 Urea
Consumption for NonAgricultural Purposes

CO2 = urea consumed * 0.733 tons
CO2/ton of urea consumed

DRI pellet production

EPA, Inventory of Sources and Sinks,
Section 4.17 Iron and Steel Production
and Metallurgical Coke Production, main
annex table 4-71

NR

EPA, Inventory of Sources and
Sinks, main annex table 4-71

CO2 = DRI pellets produced * 2.56 tons
CO2/ton of DRI pellets produced

Electric Arc Furnace
steel production,

EPA, Inventory of Sources and Sinks,
Section 4.17 Iron and Steel Production
and Metallurgical Coke Production, and
main annex table 4-69

NR

EPA, Inventory of Sources and
Sinks, Section 4.17 Iron and
Steel Production and
Metallurgical Coke Production

CO2 = electric arc furnace (EAF) carbon
charge * 3.04 tons CO2/ton of EAF carbon
charge; CO2 = EAF carbon electrodes
consumed * 3 tons CO2/ton of anode
consumed (0.006 tons CO2/ton of steel
produced); CO2 = scrap steel feed to EAF
* 0.04 tons CO2/ton of scrap steel feed;
CO2 = DRI feed to EAF * 0.07 tons
CO2/ton of DRI feed to EAF

Ethylene production

EPA, Inventory of Sources and Sinks,
Section 4.13 Petrochemical Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.13
Petrochemical Production

CO2 = ethylene (C2H4) produced * 0.77
tons CO2/ton of C2H4 produced

Ethylene dichloride
production

EPA, Inventory of Sources and Sinks,
Section 4.13 Petrochemical Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.13
Petrochemical Production

CO2 = ethylene dichloride (C2H4Cl2)
produced * 0.041 tons CO2/ton of C2H4Cl2
produced
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Ethylene oxide
production

EPA, Inventory of Sources and Sinks,
Section 4.13 Petrochemical Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.13
Petrochemical Production

CO2 = ethylene oxide (EtO) produced *
0.46 tons CO2/ton of EtO produced

Flux Stone use in
metallurgical furnaces

EPA, Inventory of Sources and Sinks,
Section 4.4 Other Process Uses of
Carbonates

NR

EPA, Inventory of Sources and
Sinks, Section 4.4 Other Process
Uses of Carbonates

CO2 = limestone input * 0.439 tons
CO2/ton of limestone input, dolomite
input * 0.477 tons CO2/ton dolomite
input

Glass production

EPA, Inventory of Sources and Sinks,
Section 4.3 Glass Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.3 Glass
Production

CO2 = limestone input * 0.439 tons
CO2/ton of limestone input, 0.477 tons
CO2/ton of dolomite input, 0.415 tons
CO2/ton of soda ash input

Industrial solvent use
(electronics, precision
cleaning)

EPA, Inventory of Sources and Sinks,
main annex, Section 3.9. Methodology
for Estimating HFC and PFC Emissions
from Substitution of Ozone Depleting
Substances - Solvents

NR

EPA, Inventory of Sources and
Sinks, main annex, Section 3.9.
Methodology for Estimating
HFC and PFC Emissions from
Substitution of Ozone Depleting
Substances - Solvents

HFCs = annual purchases of HFCs as
solvent * 90% annual leak rate

Lime production

EPA, Inventory of Sources and Sinks,
Section 4.2 Lime Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.2 Lime
Production

CO2 = lime (CaO) produced * 0.746 tons
CO2/ton of CaO produced (limestone),
lime produced 0.868 tons /ton of CaO
produced (dolomite)

Magnesium casting

EPA, Inventory of Sources and Sinks,
main annex table 4-86

NR

EPA, Inventory of Sources and
Sinks, Section 4.20 Magnesium
Production and Processing

SF6 = magnesium (Mg) cast * 2.14 lbs
SF6/ton of Mg cast (die casting);
magnesium cast * 4 lbs SF6/ton of Mg;
SF6 = 2 lbs SF6/ton of magnesium
(permanent mold casting); SF6 =
magnesium cast * 1 lbs SF6/ ton of Mg
cast (anode casting)

Methanol production

EPA, Inventory of Sources and Sinks,
Section 4.13 Petrochemical Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.13
Petrochemical Production

CO2 = methanol produced (CH3OH) * 0.67
tons CO2/ton of CH3OH produced; CO2 =
methanol produced * 4.6 lbs CH4/ton of
CH3OH produced

Nitric acid production

EPA, Inventory of Sources and Sinks,
Section 4.7 Nitric acid production

NR

EPA, Inventory of Sources and
Sinks, Section 4.7 Nitric acid
production

N2O = nitric acid (HNO3) produced *
10.92 lbs N2O/ton of HNO3 produced
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Peat mining

IPCC, 2013 Supplement to the 2006 IPCC
Guidelines for National Greenhouse Gas
Inventories: Wetlands, chapter 2,
Drained Inland Organic Soils, Tables 2.1,
2.3. 2.4 and 2.5

EPA, Inventory of Sources and
Sinks, Section 6.8 Wetlands
Remaining Wetlands

IPCC, 2013 Supplement to the
2006 IPCC Guidelines for
National Greenhouse Gas
Inventories: Wetlands, chapter
2

CO2 = peat production ÷ 44.6 tons of peat
produced acre * 5.08 tons CO2/acre/year
CH4 = acres mined * 5.44 lbs
CH4/acre/year + acres mined * 5%
(drainage ditches as % of area mined) *
483.56 lbs CH4/acre/year
N2O = acres mined * 0.42 lbs
N2O/acre/year

Polyurethane,
polystyrene, phenolic,
polyolefin foam
manufacture

EPA, Inventory of Sources and Sinks,
main annex Tables A-152 and A-153

NR

EPA, Inventory of Sources and
Sinks, main annex,
Methodology for Estimating
HFC and PFC Emissions from
Substitution of Ozone Depleting
Substances – Foam Blowing

HFC-134a, HFC-152a, HFC-245fa = HFC
input to foam manufacture by HFC
species * % leakage at manufacture

Secondary lead
production

EPA, Inventory of Sources and Sinks,
Section 4.21 Lead Production

NR

EPA, Inventory of Sources and
Sinks, Section 4.21 Lead
Production

CO2 = secondary lead produced * 0.45
tons CO2/tons of lead produced through
recycled sources

Semiconductor
manufacture

not available

NR

no simplified methodology is
available; for detailed
estimation methodology and
default factors, see 40 CFR part
98 subpart I. Electronics
Manufacture

not available

Silicon Carbide
Consumption b

EPA, Inventory of Sources and Sinks,
Section 4.10 Silicon Carbide Production
and Consumption

NR

EPA, Inventory of Sources and
Sinks, Section 4.10 Silicon
Carbide Production and
Consumption

CO2 = silicon carbide (SiC) consumed *
1.16 ton CO2/ton of SiC consumed

Silicon Carbide
Production

EPA, Inventory of Sources and Sinks,
Section 4.10 Silicon Carbide Production
and Consumption

NR

EPA, Inventory of Sources and
Sinks, Section 4.10 Silicon
Carbide Production and
Consumption

CO2 = silicon carbide (SiC) produced *
2.62 ton CO2/ton of SiC produced; CH4 =
silicon carbide produced * 23.2 lbs
CH4/ton of SiC produced

Taconite pellet
production

EPA, Inventory of Sources and Sinks,
Section 4.17 Iron and Steel Production
and Metallurgical Coke Production, main
annex table 4-71

NR

EPA, Inventory of Sources and
Sinks, main annex table 4-71

CO2 = taconite pellets produced * 0.11
tons CO2/ton of taconite pellets
produced

Titanium dioxide
production

EPA, Inventory of Sources and Sinks,
Section 4.11 Titanium Dioxide
Production

NR

EPA, Inventory of Sources and
Sinks, section 4.11 Titanium
Dioxide Production

CO2 = titanium dioxide (TiO2) produced *
1.34 tons CO2/ ton of TiO2 produced
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Buildings Sector (commercial, institutional, industrial buildings)
Fire suppression

EPA, Inventory of Sources and Sinks,
main annex, Methodology for
Estimating HFC and PFC Emissions from
Substitution of Ozone Depleting
Substances – Fire extinguishing

NR

EPA, Inventory of Sources and
Sinks, main annex,
Methodology for Estimating
HFC and PFC Emissions from
Substitution of Ozone Depleting
Substances – Fire extinguishing

HFC-23, HFC-125, HFC-227ea = stock of
chemical fire extinguishant (flooding
systems) by HFC species * 2.5% annual
leak rate

Refrigeration and
space cooling

EPA, Inventory of Sources and Sinks,
main annex Tables A-147 and A-148

EPA, Accounting Tool to
Support Federal Reporting of
Hydrofluorocarbon Emissions:
Supporting Documentation,
October 2016, Tables 3-6
(refrigerant charge) and Table
3-10 (refrigerant charge per
square foot of floor space)

EPA, Inventory of Sources and
Sinks, main annex, Section 3.9.
Methodology for Estimating
HFC and PFC Emissions from
Substitution of Ozone Depleting
Substances – Refrigeration and
Air Conditioning

HFC-32, HFC-125, HFC-134a, HFC-143a,
or HFC-152a = (initial refrigerant charge
per cooling or refrigeration unit by type *
annual leakage rate per unit across all
equipment years by type)/equipment
lifetime * HFC components of refrigerant
by HFC species by weight

Agricultural Noncombustion Process Sources
Livestock (enteric
fermentation)

EPA, Inventory of US Sources and Sinks
of Greenhouse Gases, main annex
Tables A-176 (Emission Factors for
Cattle by Animal Type and State) and A179

NR

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
main annex table 5-9

CH4 = head of livestock on feedlot * lbs
CH4 emissions/year by livestock type and
size

Manure storage

EPA, Inventory of US Sources and Sinks
of Greenhouse Gases, main annex
Tables A-185 (maximum CH4 generation
potential) A-191 (Methane Conversion
Factors [MCFs]) A-192 (MCFs, liquid
systems by state), A-193, and A-194

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
main annex Tables A-185 Waste
Characteristics Data , A-186, A187, and A-194

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
main annex Section 3.11.
Methodology for Estimating
CH4 and N2O Emissions from
Manure Management

CH4 = head of livestock * animal
liveweight by livestock type * lbs VS
excreted per lbs of liveweight by
livestock type * ft3 CH4 per lbs VS
excreted * methane conversion factor by
manure storage type;
N2O = (head
of livestock * animal liveweight by
livestock type * lbs nitrogen [N] excreted
per lbs of liveweight by livestock type *
(N2O-N direct emission factor by manure
storage type + (% NH3-N volatilized *
0.01 lbs N2O-N/lb N volatilized + % NO3-N
leached * 0.0075 lbs N2O-N/lb N leached)
* 1.5711 lbs N2O per lbs N
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Soil nitrogen
management: direct
emissions

IPCC, 2019 Refinement to the 2006 IPCC
Guidelines for National Greenhouse Gas
Inventories Volume 4
Agriculture, Forestry and Other Land
Use, Table 11.1

Soil nitrogen
management: indirect
emissions

IPCC, 2019 Refinement to the 2006 IPCC
Guidelines for National Greenhouse Gas
Inventories Volume 4
Agriculture, Forestry and Other Land
Use, Table 11.3

IPCC, 2019 Refinement to the
2006 IPCC Guidelines for
National Greenhouse Gas
Inventories Volume 4

IPCC, 2019 Refinement to the
2006 IPCC Guidelines for
National Greenhouse Gas
Inventories Volume 4

Agriculture, Forestry and Other
Land Use, equations 11.1, 11.6,
11.8, and 2.25, Tables 11.1a,
2.3, 5.5 and 6.2

Agriculture, Forestry and Other
Land Use, equation 11.1

IPCC, 2019 Refinement to the
2006 IPCC Guidelines for
National Greenhouse Gas
Inventories Volume 4
Agriculture, Forestry and Other
Land Use, Table 11.3

IPCC, 2019 Refinement to the
2006 IPCC Guidelines for
National Greenhouse Gas
Inventories Volume 4
Agriculture, Forestry and Other
Land Use, equations 11.10 and
11.11

N2O = nitrogen (N) inputs to soils from
applied synthetic fertilizer, manure,
other organic amendments, crop
residues and soil N mineralization from
land-use change * 0.0157 lbs N2O/lbs N
input to soils

N2O = (synthetic fertilizer nitrogen (N)
inputs to soils * 11% volatilization loss +
manure/other organic amendment N
inputs to soils * 21% volatilization loss) *
0.0157 lbs N2O/lbs N deposited on soils +
N inputs to soils from synthetic fertilizer,
manure, other organic amendments,
crop residues and soil N mineralization *
24% leaching loss * 0.0173 lbs N2O/lb N
leached

Limestone and urea
soil applications

EPA, Inventory of US Sources and Sinks
of Greenhouse Gases, Section 5.5 Liming
and Section 5.6 Urea Fertilization

NR

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
Section 5.5 Liming and Section
5.6 Urea Fertilization

CO2 = 0.22 tons CO2/ton limestone
applied, 0.23 tons CO2/ton dolomite
applied, and 0.73 tons CO2/ton of urea
fertilizer applied

Agricultural burning

EPA, State Inventory Tool, Agricultural
Module, September 2020

EPA, State Inventory Tool,
Agricultural Module,
September 2020

EPA, State Inventory Tool,
Agricultural Module, September
2020

CH4 = crop production * residue to crop
ratio by crop * dry matter fraction by
crop * fraction of residue burned by crop
* 0.88 [combustion efficiency] * 0.93
[burning efficiency] * biomass C as % of
dry matter * 0.005 *1.336 lbs CH4/lbs C

Cropping/pasturing
use of drained
histosols c

EPA, Inventory of US Sources and Sinks
of Greenhouse Gases, main annex Table
A-213 and Section 3.12. Methodologies
for Estimating Soil Organic C Stock
Changes, Soil N2O Emissions, and CH4
Emissions and from Agricultural Lands
(Cropland and Grassland)

NR

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
main annex, Methodologies for
Estimating Soil Organic C Stock
Changes, Soil N2O Emissions,
and CH4 Emissions and from
Agricultural Lands (Cropland
and Grassland)

CO2 = acres of drained/cropped histosols
* 18.39 tons CO2/acre/year cultivated +
acres of pastured histosols * 4.58 tons
CO2/acre/year pastured; N2O = acres of
drained and cropped or pastured
histosols * 11.2 lbs N2O/acre/year
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Noncombustion Land-use and Land-use Change Sources
Conversion of
grassland to cropland

EPA, spreadsheet
CroplandGrassland_Carbon_19902015_CFR_Final(1).xlsx, May 11, 2017,
provided to MPCA at request, implicit
US average per acre emission factor,
1990-2015

NR

implicit US average per acre
emission factor, 2006-2015

CO2 = acres converted to cropland * 4.12
tons CO2/acre/year

Wetlands drainage for
urban uses

IPCC, 2013 Supplement to the 2006 IPCC
Guidelines for National Greenhouse Gas
Inventories: Wetlands, chapter 2,
Drained Inland Organic Soils, Tables 2.1,
2.3. 2.4 and 2.5

NR

IPCC, 2013 Supplement to the
2006 IPCC Guidelines for
National Greenhouse Gas
Inventories: Wetlands, chapter
2

CO2 = area drained * 9.17 tons
CO2/acre/year
CH4 = acres drained * 14.27 lbs
CH4/acre/year
CH4 = acres drained * 5% (drainage
ditches as % of area mined) * 470.18 lbs
CH4/acre/year
N2O = acres mined * 11.49 lbs
N2O/acre/year

Afforestation

EPA, Inventory of US Sources and Sinks
of Greenhouse Gases, Section 6.3 Land
Converted to Forest Land, Table 6.27
and main annex table A-232 (2017
carbon sequestration on former
cropland or grassland ÷ reforested
former cropland or grassland hectares)

NR

equation implicit in EPA
inventory data for US

carbon sequestration = hectares of
cropland converted to forestland * 5.9
tons CO2/acre
carbon sequestration = hectares of
grassland converted to forestland * 0.26
tons CO2/acre

Waste Management Sources
Solid Waste
Solid waste
composting

EPA, Inventory of US Sources and Sinks
of Greenhouse Gases, Section 7.3
Composting

NR

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
Section 7.3 Composting

CH4 = solid waste composted (wet basis)
* 8 lbs CH4/ton of waste; N2O = solid
waste composted (wet basis) * 0.6 lbs
N2O/ton of waste

Waste incineration
without energy
capture

EPA Center for Corporate Climate
Leadership (CCCL), GHG Emission
Factors Hub, stationary combustion

NR

EPA CCCL, GHG Inventory
Guidance: Stationary
Combustion Guidance

CO2 = fuel use * 1988.5 lbs CO2/ton of
waste; CH4 = fuel use * 0.70 lbs CH4/ton
of waste; N2O = fuel use * 0.09 lbs
N2O/ton of waste
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Other
Central domestic
wastewater treatment
(anaerobic)

EPA, Inventory of US Sources and Sinks
of Greenhouse Gases, Section 7.2
Wastewater Treatment

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
EPA-430-R-19-001, Section 7.2
Wastewater Treatment

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
EPA-430-R-19-001, Section 7.2
Wastewater Treatment

CH4 = population served * lbs
BOD/capita/year * % of wastewater to
anaerobic treatment * (% without
primary treatment + [% with primary
treatment * {1 – BOD removed in
primary treatment}]) * 0.6 lbs CH4/lbs
BOD * 0.8 [MCF] + gallons of wastewater
flow to anaerobic digesters * ft3 CH4/gal
of wastewater flow * (1 – 0.99 [flare
destruction efficiency])
N2O = 0.019 lbs N2O/capita/year *
persons served by WWTPs with
intentional nitrification/denitrification
[N/D]; 0.009 lbs N2O/capita/year,
persons served by WWTPs without
intentional N/D

Industrial wastewater
treatment

EPA, Inventory of US Sources and Sinks
of Greenhouse Gases, Section 7.2
Wastewater Treatment

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
Section 7.2 Wastewater
Treatment

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
Section 7.2 Wastewater

CH4 = wastewater * COD [lb organic
loading/ft3 of wastewater by industry
type * % of wastewater managed
anaerobically * 0.25 lbs CH4/lbs COD *
0.8 (correction factor)

Septic systems

EPA, Inventory of US Sources and Sinks
of Greenhouse Gases, EPA-430-R-19001, Section 7.2 Wastewater Treatment

NR

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
Section 7.2 Wastewater
Treatment

CH4 = population served by septic
systems * 3.9 kg CH4/capita/year

WWTP discharges

EPA, Inventory of US Sources and Sinks
of Greenhouse Gases, Section 7.2
Wastewater Treatment

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
Section 7.2 Wastewater
Treatment

EPA, Inventory of US Sources
and Sinks of Greenhouse Gases,
Section 7.2 Wastewater
Treatment

(population served * 75.2 lbs of protein
consumed/capita/year * 0.16 lbs
nitrogen [N]/lbs protein * 1.2 [protein
nonconsumed factor] * 1.25
[commercial/ industrial co-discharge
factor] – lbs sludge N – WWTP N2O-N
emissions) * 0.008 lbs N2O/lbs N in
sewage

Biosolids land
application

see: soil nitrogen management: direct
and indirect emissions above

see: soil nitrogen management:
direct and indirect emissions
above

see: soil nitrogen management:
direct and indirect emissions
above

see: soil nitrogen management: direct
and indirect emissions above
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Off-site Scope 2 and 3 Sources
Electricity purchases
from off-site sources

EPA Center for Corporate Climate
Leadership (CCCL), GHG Emission
Factors Hub, electricity, MROW NERC
region

NR

EPA CCCL, GHG Inventory
Guidance: Stationary
Combustion Guidance

CO2, CH4, N2O = megawatt-hrs of electric
purchases (MWH) * lbs CO2/MWH, lbs
CH4/MWH or lbs N2O/MWH

Purchased off-site
solid waste disposal
services

EPA Center for Corporate Climate
Leadership (CCCL), Simplified GHG
Emissions Calculator sget_tool, waste
services

NR

EPA Center for Corporate
Climate Leadership (CCCL),
Simplified GHG Emissions
Calculator sget_tool, waste
services

NR

Not treated: primary aluminum production, primary magnesium production, CO2 production from oil and gas wells, ferroalloy production, basic oxygen steel furnace and
pig iron production, metallurgical coking, soda ash production, phosphoric acid production, HCFC-22 production, primary lead production, zinc production, N2O dentistry
use, HFC ozone depleting substitute (ODS) – aerosols and residential refrigeration and cooling
NAICS 3255 - paint, coatings, adhesives manufacturing; NAICS 3251 - Basic chemical manufacturing; NAICS 5352 - Resin, Synthetic Rubber, and Artificial and Synthetic
Fibers and Filaments Manufacturing
b
iron and steel manufacturing, car manufacturing, aerospace, furniture manufacture
c
soils with high organic carbon greater than 9%
a
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Attachment 2. Models for sources not amenable to simplified calculation using
emission factors

MMSW
Landfills

Recommended source for:
Model

Model Parameters

Equations and Methodologies
for calculating emissions

Simplified equations for
calculation:

IPCC, 2019 Refinement to the 2006 IPCC
Guidelines for National Greenhouse Gas
Inventories Volume 5 Waste, Annex 3A1.4: FOD
Model

IPCC, 2019 Refinement to
the 2006 IPCC Guidelines for
National Greenhouse Gas
Inventories Volume 5 Waste

EPA, Inventory of US Sources and
Sinks of Greenhouse Gases,
Section 7.1 Landfills

Landfill [LF] CH4 generation FOD model
output * (1 – 75% collection
efficiency of active gas capture
[CE])* (1 – 19.5% CH4 LF cover
oxidation rate) + CH4 generation
FOD model output * CE * (1 – 99%
landfill flare destruction efficiency)

California Air Resources Board, et
al., Local Government
Operations Protocol, version 1.1,
May 2010

EPA, Inventory of US Sources and Sinks of
Greenhouse Gases, EPA-430-R-19-001, Section7.1
Landfills
Industrial
Landfills

IPCC, 2019 Refinement to the 2006 IPCC
Guidelines for National Greenhouse Gas
Inventories Volume 5 Waste, Annex 3A1.4: FOD
Model

IPCC, 2019 Refinement to
the 2006 IPCC Guidelines for
National Greenhouse Gas
Inventories Volume 5 Waste

EPA, Inventory of US Sources and
Sinks of Greenhouse Gases,
Section 7.1 Landfills

Landfill [LF] CH4 generation FOD model
output * (1 – 19.5% CH4 LF cover
oxidation rate)

IPCC, 2019 Refinement to
the 2006 IPCC Guidelines for
National Greenhouse Gas
Inventories Volume 5 Waste

NR (model calculated)

NR (model calculated)

EPA, Inventory of US Sources and Sinks of
Greenhouse Gases, Section 7.1 Landfills
Landfill
carbon
sequestration

IPCC, 2019 Refinement to the 2006 IPCC
Guidelines for National Greenhouse Gas
Inventories Volume 5 Waste, Annex 3A1.4: FOD
Model
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Attachment 3. Default fuel heat content and stationary
source emission factors
Solid fossil fuels, mixed
fuels, and peat
Anthracite coal
Bituminous coal
Subbituminous coal
Lignite
Coal coke
Municipal solid waste
Petroleum coke
Plastics
Tire-derived fuel
Peat

Gaseous fossil fuels
Natural gas
Refinery gas
Coke oven gas
Blast furnace gas

Fossil fuel Liquid fuels:
crude oil and refined
petroleum products
Crude oil
Asphalt and road oil
Aviation gasoline
Butane
Distillate fuel oil #1
Distillate fuel oil #2
Distillate fuel oil #4
Ethane
Heavy gas oils
Isobutane
Jet fuel – kerosene type
Kerosene
Liquified petroleum gases
(LPG)
Lubricants
Motor gasoline
Naphtha <401 deg F)

Heat Content
MMBtu per short ton

CO2 Factor
lb CO2/MMBtu

CH4 Factor
lb CH4/MMBtu

N2O Factor
lb N2O/MMBtu

25.09
24.93
17.25
14.21
24.80
9.95
30.00
38.00
28.00
8.00

228.59
205.65
214.22
215.43
250.60
199.96
225.77
165.35
189.53
246.56

0.0243
0.0243
0.0243
0.0243
0.0243
0.0705
0.0705
0.0705
0.0705
0.0705

0.0035
0.0035
0.0035
0.0035
0.0035
0.0093
0.0093
0.0093
0.0093
0.0093

MMBtu/MMcf

lb CO2/MMBtu

lb CH4/MMBtu

lb N2O/MMBtu

1,026
1,388
599
92

116.98
130.07
103.29
604.77

0.0022
0.0066
0.0011
0.0000

0.0002
0.0013
0.0002
0.0002

MMBtu/gallon

lb CO2/MMBtu

lb CH4/MMBtu

lb N2O/MMBtu

0.138
0.158
0.120
0.103
0.139
0.138
0.146
0.068
0.148
0.990
0.135
0.135
0.092

164.33
166.14
152.67
142.79
161.49
163.05
165.43
131.84
165.17
143.17
159.22
165.79
136.05

0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066

0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013

0.144
0.125
0.125

163.74
174.65
149.96

0.0066
0.0066
0.0066

0.0013
0.0013
0.0013
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Natural gasoline
Oil oil >4091 deg F
Pentanes plus
Petrochemical feedstocks
Petroleum coke
Propane
Residual fuel oil #5
Residual fuel oil #6
Special naphtha
Unfinished oil
E10 a
B10 a

Solid biomass fuels
Agricultural byproducts
Black liquor
Manufacturing residues
Wood and wood waste

Biogas fuels
Landfill gas
Other biogases

0.110
0.139
0.110
0.125
0.143
0.091
0.140
0.150
0.125
0.139
0.126
0.137

151.85
168.03
154.37
156.57
225.77
138.60
160.78
165.57
159.48
164.33
138.57
147.91

0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066
0.0066

0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013
0.0013

MMBtu per short ton

lb CO2/MMBtu

lb CH4/MMBtu

lb N2O/MMBtu

8.25
11.76 b
10.39
8.6 to 17.2 (depending
on moisture content) c

Not relevant
Not relevant
Not relevant
Not relevant

0.0705
0.0042
0.0705
0.0159

0.0093
0.0009
0.0093
0.0079

MMBtu/MMcf

lb CO2/MMBtu

lb CH4/MMBtu

lb N2O/MMBtu

485
655

Not relevant
Not relevant

0.0071
0.0071

0.0014
0.0014

Source: EPA Center for Corporate Climate Leadership (CCCL), GHG Emission Factors Hub, stationary combustion (2020), all factors except those
listed in notes a-c
a
calculated from fuel heat content and fuel fossil carbon content by volume for motor gasoline, diesel fuel oil, ethanol and biodiesel given in
EPA Center for Corporate Climate Leadership (2020) and EIA State Energy Data System (2020)
b EIA, Renewable Energy Annual (2009)
c USFS Forest Products laboratory, Fuel Value Calculator, http://www.fpl.fs.fed.us/documnts/techline/fuel-value-calculator.pdf
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Attachment 4. Protocols and methods for calculating
GHG emissions
American Petroleum Council, Compendium of Greenhouse Gas Emissions
Methodologies for the Oil and Gas Industry (2009)
American Public Transportation Association, Quantifying Greenhouse Gas
Emissions from Transit, APTA SUDS CC-RP-001-09, Rev. 1, 2018
California Air Resources Board, et al., Local Government Operations
Protocol, version 1.1, May 2010
Environmental Protection Agency (EPA), Inventory of US Sources and Sinks
of Greenhouse Gases 1990-2017, EPA-430-R-19-001 (2019)
EPA, 40 CFR Part 98—Mandatory Greenhouse Gas Reporting (2009)

EPA Center for Corporate Climate Leadership (CCCL), GHG Inventory
Guidance: Stationary Combustion Guidance (2016)
EPA CCCL, GHG Inventory Guidance: Mobile Combustion Guidance (2016)
ICLEI, U.S. Community Protocol for Accounting and Reporting of
Greenhouse Gas Emissions, version 1.2, 2019
Intergovernmental Panel on Climate Change (IPCC), 2006 IPCC Guidelines
for National Greenhouse Gas Inventories, vol. 1-5 (2006)
IPCC, 2013 Supplement to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories: Wetlands (2013)
IPCC, 2019 Refinement to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories, vol 1-5 (2019)
IPCC, Good Practice Guidance for Land Use,Land-Use Change and Forestry
(2003)
National Council for Air and Stream Improvement, Inc. (NCASI),
Calculation Tools for Estimating Greenhouse Gas Emissions
from Pulp and Paper Mills V.1.1, 2005
The Climate Registry, General Reporting Protocol, V 3.0 (2019)
J. Smith, et al., Methods for calculating forest ecosystem and harvested
carbon with standard estimates for forest types of the United States, Gen.
Tech. Rep. NE-343. USFS, 2006
The Climate Registry, Electric Sector Protocol: Annex to the General
Reporting Protocol, V. 1.0. (2009)
USDA, Office of the Chief Economist, Quantifying Greenhouse Gas Fluxes
in Agriculture and Forestry: Methods for Entity-Scale Inventory, Technical
Bulletin 1939, 2014
USDA, Office of the Chief Economist, US Agriculture and Forest
Greenhouse Gas Inventory 1990-2013 Technical Bulletin 1943, 2016
World Business Council for Sustainable Development, and World
Resources Institute, The GHG Protocol: A corporate reporting and
accounting standard (revised edition) (2020)
World Business Council for Sustainable Development, and World
Resources Institute, Calculating Greenhouse Gas Emissions from Iron and
Steel Production: A component tool of the Greenhouse Gas Protocol
Initiative (2009)
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https://www.api.org/~/media/files/ehs/climatechange/2009_ghg_compendium.ashx
https://www.apta.com/wpcontent/uploads/Standards_Documents/APTA-SUDS-CC-RP001-09_Rev-1.pdf
https://s3.amazonaws.com/icleiusaresources/lgo_protocol_
v1_1_2010-05-03.pdf
https://www.epa.gov/ghgemissions/inventory-usgreenhouse-gas-emissions-and-sinks-1990-2017
https://www.ecfr.gov/cgi-bin/textidx?SID=ae265d7d6f98ec86fcd8640b9793a3f6
&mc=true&node=pt40.23.98&rgn=div5#ap40.23.98_19.1
https://www.epa.gov/climateleadership/center-corporateclimate-leadership-direct-emissions-stationary-combustionsources
https://www.epa.gov/climateleadership/center-corporateclimate-leadership-direct-emissions-mobile-combustionsources
https://icleiusa.org/ghg-protocols/
https://www.ipcc-nggip.iges.or.jp/public/2006gl/index.html
https://www.ipccnggip.iges.or.jp/public/wetlands/index.html
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html
https://www.ipccnggip.iges.or.jp/public/gpglulucf/gpglulucf.html
https://ghgprotocol.org/sites/default/files/Pulp_and_Paper_
Guidance.pdf
https://www.theclimateregistry.org/toolsresources/reporting-protocols/general-reporting-protocol/
https://www.nrs.fs.fed.us/pubs/8192
https://www.theclimateregistry.org/toolsresources/reporting-protocols/electric-power-sectorprotocol/
https://www.usda.gov/sites/default/files/documents/USDA
TB1939_07072014.pdf
https://www.usda.gov/sites/default/files/documents/USDA
_GHG_Inventory_1990-2013_9_19_16_reduced.pdf
https://www.wbcsd.org/Programs/Climate-andEnergy/Climate/Resources/A-corporate-reporting-andaccounting-standard-revised-edition
https://ghgprotocol.org/calculationtools#sector_specific_tools_id
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Appendix B2
Guidance: Climate adaptation and resilience
Introduction
The purpose of this guidance is to help project proposers and responsible governmental units (RGU)
respond to the climate-related questions of the EAW Form. This guidance supports the development of
climate-related information, but does not limit the use of other reliable and relevant guidance for
discussing how current Minnesota climate trends and anticipated climate change may interact with a
project and its development. This document provides item-by-item guidance for responding to proposed
questions on the EAW form related to how climate change may influence environmental effects, how
the proposed project may worsen problems already accentuated by climate changes, and proposed
adaptations to reduce risk and increase resilience.

5.

Project location

Establish a snapshot of climate change in the general location/region of the project for which there is
readily available information. This description of current Minnesota climate trends and how climate
change is anticipated to effect the general location of the project during the life of the project is
important and will be used in answering subsequent climate-related questions in the EAW. Provide
references to resources you used to establish this description and include any data or information gaps
that you discovered. The extent and scale of readily available information may vary depending on, when
the EAW is completed, and the nature and location of the project. Data sources, models, and other
resources for adapting to Minnesota’s changing climate will provide information not just about building
resilience to future climate conditions, but also about addressing how under-resilient we are now to
current conditions.
For the purposes of reporting, any of the resources provided below may be used to identify climate
projections. Additional or alternative resources also may be identified and referenced
Resources that identify current trends in Minnesota include:
•

Minnesota Climate Trends website at
https://www.dnr.state.mn.us/climate/climate_change_info/climate-trends.html

•

Climate Trends map at https://arcgis.dnr.state.mn.us/ewr/climatetrends/. Use this map tool to
identify current Minnesota climate trends (historical up to the present) in the general location of
the project. First select the major watershed or county where the project is located, then, under
“Data Options” select relevant climate variables and time frames using 1895 as the data start
year, and the most recent year as the data end year. Be sure to click the box in “Additional
Options” for “Show trend for these years” and pick whatever Start and End dates are desired for
the trend line within the 1895 to current year timeframe. Look at annual data, and also look at
individual months relevant to the project (for example, construction schedules, operational
issues, waste disposal needs, etc.).
Flood Factor at www.floodfactor.com identify flood potential by entering the project location
(street address, street name, or city), then click on Flood Risk Explorer (left menu bar) and select
flooding likelihood of 0.2% and 1% for current risk (2020). View “View “The First National Flood
Risk Assessment” report, especially page 78-80 for Minnesota-specific information on flood risk
potential.
“Climate Vulnerability Assessment: Regional Risks and Opportunities” for the Twin Cities Region
includes tools, resources and mitigation actions for regional climate hazards including Extreme

•

•
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Heat (Story Map and Extreme Heat Map Tool) and Localized Flooding (Story Map and Localized
Flood Map Screening Tool). This data is a more localized comprehensive resource for the sevencounty region (Anoka, Carver, Dakota, Hennepin, Ramsey, Scott, and Washington counties)
governed under the Metropolitan Council.
Resources that identify how climate change is anticipated (anticipated climate change) to effect the
location of the proposed project during the life of the project:
• Most recent National Climate Assessment (NCA4 or more recent), especially the Midwest Report
at https://nca2014.globalchange.gov/report/regions/midwest or more current version if
available.
• Flood Factor at www.floodfactor.com use this map tool to identify flood potential by entering
the project location (street address, street name, or city), then click on Flood Risk Explorer (left
menu bar) and select flooding likelihood of 0.2% and 1% for future risk (2035 and 2050).
It is important to note that readily available data may or may not (depending on project location)
include projections for future years showing the type of intense precipitation events we are currently
experiencing, and which are anticipated to increase. This kind of information, as it is available, is
encouraged to be incorporated into the project EAW. In Minnesota we have seen an increase in heavy
precipitation which is not reflected in the modeling yet. In responding to this item, the following are
helpful explanations of terms:
• General location of the project: the specific project location plus its environs, including the
nearby and encompassing local governmental jurisdictions, and the major watershed it affects.
• Life of the project: (options relevant to different project types)
• Proposed life: the period of time the project is proposed to last, such as for mining projects.
• Design service life: the period of use as intended by the designer after which it may need to
be replaced, but before this period has elapsed should remain fit for purpose, such as for
projects that are primarily buildings and structures.
• Default: the anticipated impact of climate change on the proposed project over the next 30
years, such as for conservation or restoration projects that may continue indefinitely into
the future if properly maintained.

6.

Project description

Using the description of the climate trends in the project vicinity, to the best extent practicable; describe
how the project’s proposed activities will interact with those climate trends. For example, current
climate trends to consider which may affect timing and duration of construction activities include, but
are not limited to:
Increased rainfall during certain months
• Likelihood of more intense precipitation storm events that may necessitate extra time spent to
secure construction site/materials from damage due to infiltration and localized flooding
potential
• Increased frequency of freeze/thaw cycles during certain months
• Warmer low temperatures and less extreme cold, which could extend the construction season
• Increased extreme heat events which could affect health/safety of construction crews and
require cessation of certain activities during that time period
To identify monthly climate trends for the general location of the project, use the DNR Minnesota
Climate Trends map tool at https://arcgis.dnr.state.mn.us/ewr/climatetrends/. Select the relevant
watershed or county, and under “Data Options” pick the relevant climate variable and time scale of 1month to look at each month (month ending) over the historical record of 1895 to the current year. To
•
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see the climate change trend for that month, be sure to use the “Additional Options” feature by
checking the boxes for Compare to these years (Start: 1895 and End: 1979) and Show the trend for these
years (Start: 1980 and End: [most current year]).
•
•

For general sense of Minnesota precipitation trends see:
https://images.dnr.state.mn.us/natural_resources/climate/historical/annual/prcp_annual.gif
For general sense of Minnesota winter warming trends see:
https://images.dnr.state.mn.us/natural_resources/climate/historical/annual/tmin_winter.gif

Aspects or features to consider that may amplify or interact with how climate change is anticipated to
affect the general location of the project include:
•

•

•

Impervious surfaces:
• During intense rainfall events, increases in the amount of impervious surface on a site (from
table in Q7) may result in more localized flooding in the immediate area of the project, in
addition to other stormwater effects.
• Dark roofing materials absorb heat during the day and radiate it at night, which increases the
urban heat island (UHI) effect and amplifies the warming temperatures of climate change
• Impermeable pavement (concrete or asphalt) without the benefit of vegetative cover
absorbs heat during the day and radiates it at night, increasing surface temperatures and
UHI effect in the area. Information about the UHI effect including definitions, risks and
strategies is available at https://www.epa.gov/heatislands. In-depth information about
mitigation strategies using green infrastructure practices is available at
https://www.epa.gov/heatislands/heat-island-compendium. Specifically for the Twin Cities
metropolitan area, see Keeping Our Cool: Extreme Heat in the Twin Cities Region, including
an Extreme Heat Map Tool, available at
https://metrocouncil.maps.arcgis.com/apps/MapJournal/index.html?appid=7d9cdd3929e94
39bb5b25aa1186d5783
Reduction in mature tree canopy:
• Tree loss eliminates many climate resilience benefits, leading to more intense stormwater
runoff, increased UHI effect and loss of shade for protection during extreme heat, potential
reduction in air quality, and more. Information about benefit-cost considerations of tree
canopy in the urban landscape is available at
https://www.epa.gov/sites/production/files/201705/documents/reducing_urban_heat_islands_ch_2.pdf
Reduction in water storage areas:
• The removal of wetlands and other low-lying areas eliminates the ability for the land to
retain and absorb stormwater, leading to more intense stormwater runoff, nutrient loading,
and more effects. See stormwater guidance below for related information.

Regarding the project magnitude for “residential building area”, provide a total of the gross floor space.
Count all floors of all enclosed structures on the site, including any parking structures (excluding surface
lots and approach areas) in the gross floor space calculations. It may be useful to specify the floor space
by use type, especially for mixed use projects.
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7.

Cover types

For interactive mapping of the cover types defined below, see
https://www.epa.gov/enviroatlas/enviroatlas-interactive-map
Wetlands and shallow lakes support similar habit and are less than two meters deep. Any wetland
meeting the one of the classification types under the USFW service under Circular 39 (also described in
MS 103G.005 subd. 17b). A deep lake is any water basin that is more than two meters deep, on average,
and is NOT classified as a wetland/shallow lake.
A river or stream (also defined as a water course) is any channel having definable beds and banks
capable of conducting generally confined runoff from adjacent lands. During floods water may leave the
confining beds and banks but under low and normal flows water is confined within the channel. A
watercourse may be perennial or intermittent. Watercourse definition is in MR 6115.0170 Subp. 41.
The “lawn/landscaping” category is the appropriate classification for developments constructed in
wooded areas, even if many of the trees are maintained. The “wooded/forest” category should be
applied only to relatively undisturbed wooded areas. Similarly, the “brush/grassland” category applies to
areas that are undisturbed or infrequently maintained. If an area is to be regularly mowed or
maintained, even if in a rural setting, list it under “lawn/landscaping.” Exclude from the
“lawn/landscaping” category all acreage included in the “green infrastructure” and “stormwater (wet)
ponds” categories as defined below.
Minnesota is facing wetter weather conditions, more intense precipitation events, and an increase in
average temperatures due to climate change. The result will be an increase in stormwater runoff from
impervious surfaces like parking lots, roofs, and sidewalks. One adaptation tool is green infrastructure.
Green infrastructure is an approach to manage wet weather impacts in a way that mimics, restores and
maintains natural hydrology. The fundamental concept behind green infrastructure is to retain
precipitation where it falls. Green infrastructure includes a wide array of practices that manage
stormwater and reduce stormwater runoff, but also provide other benefits including carbon
sequestration, wildlife habitat, reduction of energy consumption, recreation, and increased property
values. Green infrastructure practices have the ability to mitigate impacts of climate change when
designed, constructed and maintained properly.
The practices included in the “green infrastructure” category are described below:
•

•

•

Raingarden (bioretention) – Raingardens use soil (typically engineered media or mixed soil) and
native vegetation (including those that attract pollinators) to capture runoff and remove
pollutants. Both the media and underlying soil typically have high infiltration rates that allow
captured water to infiltrate. More at:
https://stormwater.pca.state.mn.us/index.php?title=Green_Infrastructure_benefits_of_biorete
ntion
Tree trenches and tree boxes – Tree trenches and tree boxes are engineered structural
practices that behave similar to a raingarden. Water is captured and delivered to a storage area
(engineered media), where the water can infiltrate and be taken up by trees. More at:
https://stormwater.pca.state.mn.us/index.php?title=Green_Infrastructure_benefits_of_tree_tren
ches_and_tree_boxes
Bioswales – Bioswales are vegetated channels used primarily to transport runoff and filter
sediment from the runoff. Although their primary effect is on removing pollutants associated
with sediment, they can be designed to infiltrate water. More at:
https://stormwater.pca.state.mn.us/index.php?title=Overview_for_filtration or at future link:
https://stormwater.pca.state.mn.us/index.php?title=Green_Infrastructure_benefits_of_vegetat
ed_swales
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Constructed wetlands - Stormwater wetlands differ from stormwater (wet) ponds by their
variety of water depths and associated vegetative complex. Stormwater wetlands are
constructed stormwater management practices, not natural wetlands. More at:
https://stormwater.pca.state.mn.us/index.php?title=Green_Infrastructure_benefits_of_construct
ed_wetlands
• Green roofs – Green roofs consist of a series of layers that create an environment suitable for
plant growth without damaging the underlying roof system. Green roofs provide both volume
and rate control, thus decreasing the stormwater volume being delivered to downstream Best
Management Practices (BMPs). Green roofs also provide filtering of suspended solids and
pollutants associated with those solids. More at:
https://stormwater.pca.state.mn.us/index.php?title=Green_roofs or at future link:
https://stormwater.pca.state.mn.us/index.php?title=Green_Infrastructure_benefits_of_green_ro
ofs
• Permeable pavements – Permeable pavements allow stormwater runoff to filter through
surface voids into an underlying stone reservoir for temporary storage and/or infiltration. The
most commonly used permeable pavement surfaces are pervious concrete, porous asphalt, and
permeable interlocking concrete pavers (PICP). More at:
https://stormwater.pca.state.mn.us/index.php?title=Permeable_pavement or at future link:
https://stormwater.pca.state.mn.us/index.php?title=Green_Infrastructure_benefits_of_permea
ble_pavement
To determine the acreage for the “green infrastructure” category, calculate the acreage of each green
infrastructure practice to be installed for the project, based on the surface area (length multiplied by
width) of the footprint for that practice (not the area that drains into the practice). Then take the total
of the acreages of all the individual practices and enter that amount in the cover types table for “green
infrastructure”. Make sure not to double count any of the green infrastructure acreage in the
“lawn/landscaping” category, nor in the “stormwater (wet) pond” category, nor in the “impervious
surface” category (for green roofs).
•

The “stormwater (wet) pond” category includes only human-constructed retention ponds that are
permanent pools of standing water specifically designed to continually hold a certain volume of
stormwater runoff.
The “impervious surface” of the site is the sum total of all hard surfaces including rooftops, parking lots,
streets, sidewalks, driveways, and surfaces that are impermeable to infiltration of rainfall into
underlying soils/groundwater. Exclude from the “impervious surface” category all acreage for green
roofs and permeable pavements included in the “green infrastructure” category as defined above.
Impervious surface has the environmental effects described in the paragraphs below, and which will be
amplified by the increasing temperatures and growing intensity of precipitation events characterizing
current Minnesota climate trends and anticipated climate change.
Impervious surface prevents rainwater from entering the soil and forces it to flow on the surface of the
land until it finds a place to drain. Allowing rain to penetrate the earth recharges groundwater sources,
regulates the volume of water in streams and rivers, and filters pollutants. As impervious surface
increases, rainwater runoff increases in quantity, speed, temperature, and pollutant load. This runoff
can increase the potential for flooding and the transportation of sediment, nutrients, and pollutants. It
can also raise the temperature of the receiving waterbody.
These factors can significantly reduce water quality downstream, affecting neighboring towns and
communities, as well as aquatic wildlife that depend on upstream water sources. Reduced water quality
creates public health concerns and can generate additional water treatment expenses for the
community. Poor water quality can also affect biodiversity, recreational opportunities, and potential
development of certain industries that depend on water quality, such as agriculture, tourism, or fishing.
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Impervious surfaces affect the quantity, as well as the quality, of water supply resources. Rainwater
entering the soil recharges groundwater aquifers. Water also percolates more slowly through the soil to
enter streams and rivers, contributing to base flows and regulating the stream flow precipitation events.
Impervious surfaces do not allow this recharge, thus contributing to potential insufficiencies in water
supply for both ground and surface water resources.
In addition to the impacts on water quality, impervious surfaces have been associated with increases in
ambient temperatures. Referred to as the urban heat island effect, research has found that impervious
surface materials store heat during the day and slowly release it at night, preventing the area and its
residents from cooling down after a hot day. This effect is amplified in urban areas where impervious
surfaces cover a greater percentage of land than in rural communities. Elevated daytime and especially
nighttime temperatures can amplify the effects of heat waves and increase the incidence of heat stroke
and other heat-related health effects. Higher ambient temperatures also contribute to the chemical
reactions that produce ground-level ozone and smog that threaten public health. Children, the elderly,
and people with certain pre-existing health conditions are particularly vulnerable to the impacts related
to impervious surface.
Percent tree canopy (cover) for a given area can be estimated utilizing GIS or, if that is not available,
another tool option is i-Tree Canopy, which also provides an estimate of the benefits of those existing
trees.Tree size and maturity will vary based on species, but research cited by EPA in Reducing Urban
Heat Islands: Compendium of Strategies Trees and Vegetation (46McPherson, E.G. 2002. Green Plants or
Power Plants? Center for Urban Forest Research. Davis, CA) has found that after 15 years, an average
tree usually has matured enough to provide the full range of benefits. Cities and counties often have
tree inventories which estimate the age of trees and can be a useful resource. In general, a mature tree
is one that can take care of itself without aid (e.g., stakes, water). They typically have a well-developed
tree canopy, are even-aged stands capable of sexual reproduction (i.e., fruits, flowers, nuts, cones) and
have attained most of their potential height growth. For tree and forestry definitions, please refer to:
https://www.nrs.fs.fed.us/fmg/nfmg/glos.html

Land use

Open space is any natural space, public or private, that is used primarily for passive recreation (active
recreation facilities are parks and recreational facilities), animal habitat and/or for maintaining
ecological services and/or rural character. Open space may or may not be protected. Examples could
include woodlands, prairie, groundwater recharge areas, greenways.
Discuss the compatibility with land use, planning, and zoning as it relates primarily to development and
the projected climate changes for the project location.
Critical facilities are facilities necessary to a community’s public health and safety, those that store or
produce highly volatile, toxic or water-reactive materials, and those that house occupants that may be
insufficiently mobile to avoid loss of life or injury. Examples of critical facilities include hospitals,
correctional facilities, schools, daycare facilities, nursing homes, fire and police stations, wastewater
treatment facilities, public electric utilities, water plants, fuel storage facilities, and waste handling and
storage facilities.

11. Water resources

Shoreland classifications are defined in MR 6120.3000. Shoreland classifications for basins and
watercourses are identified in the Public Waters (PW) Basin and Watercourse Delineations spatial data.
Aquatic invasive Species. Per MS 84D.01 subd. 9a, invasive species are species that are not native to
Minnesota and cause economic or environmental harm or harm to human health, or threatens or may
threaten natural resources of the use of natural resources in the state. Aquatic invasive species are
invasive species located in or adjacent to waterbodies and watercourses. Lists and locations of aquatic
invasive species are available from the DNR.
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Check the infested waters list directly at this link
https://www.dnr.state.mn.us/invasives/ais/infested.html
Also, there is a GIS layer with invasive species information available to DNR staff on the intranet at this
link http://intranet.dnr.state.mn.us/eco/invasive_species/op_order_113-identify.html#location. And they
are also available to the public through the geospatial commons https://gisdata.mn.gov/
In addition, the public can use the advanced query tools of EDDMaps to search for all the invasive
species within a county. They can then use the map function to zoom into the area they are interested in
at this link https://www.eddmaps.org/midwest/tools/query/
This section asks for a qualitative overview of how effects from project activities on water resources may
be worsened by, unaffected by, or mitigated due to current climate trends and anticipated climate
change, including the following as relevant to the specific environmental effects and the general
location of the project: rainfall frequency, intensity and amount; higher daytime and winter low
temperatures affecting surface and waterbody temperatures; increases in extreme heat affecting
surface and waterbody temperatures; increases in extended drought; increases in the frequency of
freeze-thaw cycles; later ice in and earlier ice out; longer growing season.
One way that climate change may influence the environmental effects is by amplifying their effect, for
example when discharges of warm water are added to surface water already warmer than historical
norms due to higher nighttime lows and more daytime heat and humidity, which makes the water even
less hospitable for native aquatic species such that the likelihood of successful adaptation is further
diminished. Similarly with additional runoff that adds contaminants to surface waters already more
polluted by increased extreme precipitation and flooding from climate change.
Because climate change is anticipated to worsen water quality, the influence on environmental effects
from projects refers to how projects may add contaminants to water resources that are becoming
increasingly fragile and unhealthy due to climate change. Environmental effects in the future may be
expected to result in worse public health outcomes and more lasting environmental damage than if they
occurred without climate change.

Wastewater

Availability of septage disposal options for projects with septic systems:
Regarding suitability of site conditions in Minnesota’s changing climate, identify flood potential by using
Flood Factor at https://www.floodfactor.com to enter the project location (street address, street name,
or city), then click on Flood Risk Explorer (left menu bar) and select flooding likelihood of 0.2% and 1%
for both current and future risk. Also consult the First Street Foundation 2020 National Flood Risk
Assessment Report and especially the State Overview Minnesota on p.78 at
https://assets.firststreet.org/uploads/2020/06/first_street_foundation__first_national_flood_risk_asses
sment.pdf, in addition to relying on the SSTS design and installation rules pertaining to flood plains,
drainageways, and swales. Another useful resource, which gives suitability limitations for drainfield
types is the web soil survey at https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx.
Identify potential septage disposal options within a reasonable distance for travel by the maintainer to
where the project is located by using the online search tool at
https://webapp.pca.state.mn.us/ssts/business-search. Determine whether a nearby wastewater
treatment plant accepts septage hauled by maintainers by contacting the local city treatment plant
and/or checking the list on the MPCA website (which is updated only as MPCA becomes aware of
changes) at https://www.pca.state.mn.us/sites/default/files/wq-wwists4-83.pdf. For a project with
more than a few septic systems, consider contacting the identified maintainer(s) to verify willingness
and ability to handle the amount of septage that will be generated ongoing as a result of the project.
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Possible mitigations for septic system installation and ongoing use related to anticipated changes in
Minnesota’s climate include:
•
•

•
•
•

Increase the amount of insulation to address repeated freeze-thaw cycles, reduced snowfall,
and unseasonable snow melt.
Self-impose larger setbacks for SSTS within the development from wetlands, rivers and lakes to
reduce risk of flooding from extreme precipitation events, unless compliance with an
established regulatory flood elevation is required.
Set up a regular septage pumping schedule with the maintainer so that pumping does not need
to be demanded during wet times.
Spread out the schedule for septage pumping service over multiple months or years for a
project with many septic systems.
Keep in mind that some fields are available for land application of septage only during certain
times of the year. Scheduling in as much flexibility for the maintainer as possible is the best
mitigation to protect against changing precipitation patterns and increasing concerns about air
and water quality.

Stormwater

The intent of this question is to characterize the effect of the project on the amounts and the
composition of stormwater runoff from the site and the techniques planned to minimize adverse
impacts from stormwater quantity and quality.
Discuss the changes in land cover caused by the development and the effects on existing site hydrology.
These may include a change in land cover such as loss of tree canopy or other vegetative cover, soil
compaction, wetland losses, and an increase in impervious surfaces. Discuss the effects of the
cumulative increase in impervious surfaces in the immediate watershed of the project location and its
effect on downstream water bodies along with efforts to mitigate these effects. Examples of potential
water impacts may include increases in receiving water flows and base flow, increase in downstream
flood risk, channel erosion, thermal changes to trout streams and/or an increase or change in the
generation of pollutants in runoff. Potential pollutants depend on the land use. For example, pollutant
type may differ depending if the site is used for industrial activities, transportation, waste storage,
wastewater collection, fueling, energy production, and commercial or residential use. The EAW should
discuss pollutants likely to be generated at the site. Pollutants may include chloride, pathogens,
sediment, nutrients, petroleum, PAHs, metals or other potential pollutants. Include in this discussion
how additional stormwater flows resulting from more frequent and intense rainfall and increases in
runoff from winter snowmelts due to warmer temperatures may intensify the effects on water quality
and quantity. Use the DNR Climate Trends map at https://arcgis.dnr.state.mn.us/ewr/climatetrends/ to
help identify how rainfall amounts have changed in the location of the project.
Stormwater modeling may be used to show how the proposed conditions will result in no appreciable
increase in runoff rates, volumes, or pollutant loading. If this is a new phase of an ongoing project, consider
the total acres of existing and proposed impervious surface when considering changes in hydrology. See the
Minnesota Stormwater Manual for guidance on stormwater modeling at
https://stormwater.pca.state.mn.us/index.php/Introduction_to_stormwater_modeling and
https://stormwater.pca.state.mn.us/index.php?title=Available_stormwater_models_and_selecting_a_model.
The likely magnitude of the impact and the sensitivity of the water body(ies) affected can guide the level
of sophistication of the analysis. A general qualitative discussion can be helpful where it is clear that only
a minor degradation of water quality and negligible impairment of water use would result. Where
noticeable impairment may occur, however, more quantitative assessment methods and predictions will
help explore whether any water quality standards are at risk. Factors to consider include: amount of
impervious surface proposed, degree and location of excavation activities, size and type of receiving
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waters, proposed activities that could result in exposure of contaminants to stormwater, water quality
impairments—especially impairments for turbidity, nutrients, and aquatic life, and potential for thermal
impacts to trout streams.
The amount of detail provided about management or treatment methods relates to the significance of
the quantities and quality of the runoff. For example, if the receiving water is a small wetland with no
surface outlet, some adverse impacts such as inundation may be possible due to a large development.
Another example might be the cumulative effects of adding additional development to the same
immediate stream watershed. For situations such as this, consider cumulative impacts from previous
developments. A stormwater discharge that may affect a lake is an example of a situation for the RGU to
exercise judgment about the extent of analysis needed. Generally regarded as sensitive and valued
resources, the lake may require a numerical nutrient budget analysis to adequately characterize the
extent of the potential impact. The greater likelihood of the impact, the greater the need for a more
sophisticated model. If insufficient data is available to allow the use of any numerical model, an option is
to gather the minimally needed data or establish through other analysis that there is no reason to
expect noticeable degradation. If the matter is left in doubt in the EAW, it may result in requests for an
EIS for the project and, associated with that, a more in-depth analysis.
Projects that disturb one acre or more will be subject to the MPCA National Pollutant Discharge
Elimination System/State Disposal System (NPDES/SDS) General Construction Stormwater Permit. This
includes all phases of projects that are part of a Common Plan of Development where the cumulative
disturbed area is equal to or over an acre. Projects that disturb fifty or more acres with a discharge point
within a mile of a special or impaired waters (as defined in the permit) will have to undergo an MPCA
Stormwater Pollution Prevention Plan (SWPPP) review prior to permit issuance. The total number of
disturbed acres includes changes in the topography, existing soil cover, both vegetative and nonvegetative, or the existing soil topography that may result in accelerated stormwater runoff. Some site
features such as highly erodible soils (identified in Item 10), steep slopes, and sensitive receiving waters
need special attention to avoid adverse environmental effects. Projects with a discharge point within
one mile of designated Special or Impaired Waters may want to check for construction-related
impairments. If applicable to the project, identify and discuss these requirements. The NPDES general
construction stormwater permit is a useful resource because it defines special and impaired waters,
construction-related impairments, and requirements for each situation. Special and impaired waters
within a mile of a project discharge point can be located using the MPCA Special and Impaired Waters
Search tool at: https://www.pca.state.mn.us/water/stormwater-special-and-impaired-waters-search or
the Special Waters List and the Known Calcareous Fens List on the webpage for the particular waterbody
located near the project.
Describe specific erosion and sedimentation control Best Management Practices (BMPs) for both during
and after construction, including additional BMPs needed to protect surface waters. For projects
resulting in one (1) or more acres of new impervious surfaces and some areas that involve
redevelopment of existing impervious areas, identify methods of permanent stormwater management,
including a volume reduction practice (which will be required by the MPCA stormwater permit). Volume
reduction includes infiltration, harvest and reuse or other green infrastructure practices (see Green
Infrastructure Practices Guidance for #7.) designed to restore or maintain the natural hydrology of the
site, promote groundwater recharge and decrease discharges and potential impacts to area waters.
These measures also help to address and adapt to more frequent and increased precipitation and runoff
resulting from climate change.
Explain if volume reduction cannot be utilized due to site conditions and therefore a filtration system,
wet sediment pond or regional pond must be resorted to instead. Situations that may prevent use of
infiltration may include high water tables, type D soils, highly permeable soils, and shallow bedrock or
karst conditions. Infiltration may also be prohibited within a Drinking Water Supply Management Area
classified as having a high or very high vulnerability defined by the Department of Health or in areas
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receiving runoff from certain industrial facilities, fueling sites, disposal sites or other facilities that may
generate contaminated or hazardous runoff. A soil boring, test pit or infiltrometer test in the location of
the stormwater treatment area can help determine whether soil conditions prohibit use of infiltration. If
infiltration is prohibited, consider other methods of volume reduction to retain stormwater on the site
for at least part or all of the water quality volume.
Discuss the conformance of the proposed system with any applicable requirements of the local unit of
government and any watershed district with jurisdiction over the area. If the proposer has not prepared
definite plans for these measures, the requirements of the local governmental unit and the MPCA
should be described and how those requirements mitigate the impacts.

Water appropriation

1. How proposed water use is resilient: This has to do with how the water use demand can met with a
diversified sources of water to reduce short-term and long-terms risks. Has the demand for water
use been reduced through conservation and efficiency? Can some supply be met through water
recycling and reuse and/or rainwater and stormwater harvesting?
2. Contingency plans for diminished water supply: A DNR permit for water appropriations requires a
contingency plan that describes feasible alternatives the applicant will use if appropriations are
restricted. Responses that describe at least one alternative, including the option of ceasing water
appropriations, are acceptable.

12. Contamination/hazardous materials/wastes

Wetter weather with more frequent extreme rainfall events and localized flooding make operational
issues which may result in environmental effects more likely and may increase the severity of
environmental effects. Examples include:
More leaching from disposed wastes of contaminants into the groundwater.
• More erosion of exposed soil and other earthen materials.
• Increase in contact water volumes that may require collection and treatment.
• More erosion on the working face of waste storage or containment.
• More moisture added to the waste material or debris which will in turn increase methane gas
production and add to greenhouse gasses.
• Lack of capacity for holding and managing the leachate, stormwater, and wastewater volume
generated due to the systems design having been based on smaller precipitation events.
• Increased stormwater sediments or solids that need proper disposal.
• Leachate and contact water require treatment, so increases in leachate provide additional
potential for environmental effects on water quality; options for treatment may be affected by
additional limitations on land application due to changing precipitation and temperature
patterns, and on limitations at WWTPs due to treatment systems strained by heavy rain events.
More extreme heat and humidity makes environmental effects such as odors more likely and may
increase their severity.
•

Increased freeze/thaw cycles and more “unseasonal” weather makes operational issues which may
result in environmental effects – such as frost heave of cover materials – more likely and may increase
the severity of the environmental effects.
Mitigations include identifying the current and anticipated future flood risk in order to all solid waste is
stored, collected, transferred, transported, used, processed, disposed of, or reclaimed in locations
adequately protected from the type of extreme events anticipated from climate change. Ensure that
operations and maintenance plans address responses to these conditions, as relevant.
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Provide the number of existing underground storage tanks and aboveground storage tanks that will
remain on the property and be utilized in the project, and the age of each. Older tanks are more likely to
experience increased water intrusion/ingress, corrosion, floating, etc. as a result of intense rainfall,
flooding, and higher groundwater levels becoming more common in Minnesota’s changing climate, with
the potential for environmental effects. Mitigations include replacing older tanks.
Changes in Minnesota’s climate including rainfall events of greater intensity and more localized flooding,
more frequent freeze/thaw cycles, lack of snow cover, extreme heat, etc. may damage infrastructure
and create situations that result in accidental spills and releases.
Changes in Minnesota’s climate may increase the severity and reach of the environmental effects.
Stronger stormwater runoff can sweep more pollutants from spills and releases farther and faster into
water bodies, while localized flooding may contaminate larger areas with a toxic stew of chemicals, and
create more hazardous wastes. Increased days of extreme heat and humidity could make cleanup of
accidental spills and releases more difficult with greater health impacts for emergency responders and
communities.
Because climate change is anticipated to worsen both water quality and air quality, the influence on
environmental effects also refers to how spills and releases add pollutants to air and water resources
that are becoming increasingly fragile and unhealthy due to climate change. Spills and releases in the
future may be expected to result in worse public health outcomes and more lasting environmental
damage than if they occurred without climate change.
Include in the spill prevention plan contingency plans for extreme rainfall events and localized flooding,
excessive heat, repeated freeze/thaw, and other anticipated consequences of climate change as
relevant.
Increased precipitation, more frequent extreme rainfall events and localized flooding make
environmental effects more likely and may increase the severity of environmental effects, for example:
Potential damage to storage areas may result from localized flooding during intense rainfall
• More infiltration into aquifers from increased precipitation mobilizing pollutants causing
increased costs for sites
More extreme heat and humidity may affect handling and storage, for example:
•

Increased temperatures, especially longer warm seasons, will cause site owners to have to alter
storage practices and identify new methods and processes of disposal, likely increasing costs
• Increases in temperatures will affect some chemicals at permitted sites causing expansion and
changes in chemicals, possibly resulting in leaks, explosion and other reactions such as offgassing
Changing winter conditions (warmer lows and more freeze-thaw) are likely to have negative impacts on
infrastructure and may necessitate repair or replacement. Mitigations include identifying flood risk, and
handling and storing hazardous wastes in locations adequately protected from the type of extreme
events anticipated from climate change.
•

13. Fish, wildlife, plant communities, and sensitive ecological resources

The 2015-2025 Minnesota Wildlife Action Plan (MNWAP) took a habitat and landscape approach to
address climate change. Chapter 1 describes the landscape approach via the Wildlife Action Network
(WAN), and Chapter 3 identifies target habitat/ecosystems most sensitive to climate change.
The WAN includes concepts such as, providing movement corridors along climate gradients and
building-out protected habitat to provide ecotonal shifts. See also scientific references in the WAN (p.
36). In addition to the MNWAP, there are several sources of information on climate change, summarized
briefly below:
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•

•

•

•

•

•
•

•

•
•
•

•

•

Historical data: Climate factors have already changed considerably from historical averages
throughout Minnesota. Although not necessarily predictive of the future, historical changes are
inarguable and may help to envision trends. These trends must be referenced to particular
geographies. To learn more about potential climate changes within your particular area, one can
access several DNR websites.
Watershed climate summaries depict the past 30 years of climate in comparison to historic
conditions (123 years) for fine scale watersheds throughout Minnesota. Data presented include
temperature (minimum, mean, and maximum) and mean precipitation in various formats:
mapped within the watershed and graphed by month in relation to historical averages.
Minnesota climate summaries use the same data as above, within an interactive interface. A
use specifies one or multiple watersheds, years of interest, and other factors, then sees
customized graphs.
Past climate data gives a number of visualization options for mapped statewide data. One
example is a set of ‘animated’ .pdf’s showing moving averages through the past 123 years of
data on a ‘heat-map’ style map of the state for metrics such as wintertime minimum
temperature. Other resources include ice-in and out times, snowfall, flooding histories, etc.
Species vulnerability assessments: Species vulnerability is the result of the following factors,
each of which is influenced by climate change:
• Shifts in geographical range of the species
• Shifts in the range of species’ food sources
• Changes in timing of mating, reproduction of species and their food source
Natureserve: https://www.usgs.gov/ecosystems/climate-adaptation-science-centers
Audubon’s 2019 MN Climate Change report: “Survival by Degrees: 389 bird species on the
brink”. The following webpage shows Audubon’s report for Minnesota species:
https://www.audubon.org/climate/survivalbydegrees/state/us/mn. It breaks Minnesota bird
species into high, moderate, low vulnerability, and stable species. You can then click on an
individual species and get more details – it also allows you to adjust the warming scenario and
chose a season (summer or winter) to see how those conditions are expected to impact that
species.
Climate change and Minnesota has materials helpful in depicting a broader context around
climate change. Materials explain the importance of including adaptation to climate change in
management, including anecdotal accounts from hunting and fishing perspectives.
Midwest climate is an external website with societal contextual information and materials.
Climate Change Resources links to a vast array of printed and digital climate change resources.
USGS climate adaptation centers develop data and tools to address the informational needs of
natural and cultural resource managers. Topics include the impacts of climate change on fish,
wildlife, and ecosystems (see list of projects).
Climate change resources includes external links to forward-looking continental climate
projection models. These are more speculative than the past data resources, because many
assumptions go into the models, and they are done at larger spatial scales.
North American Regional Climate Change Assessment Program provides six regional climate
models run by four atmosphere-ocean general circulation modelsyou can explore results from
different models.

18. Transportation

Facilities may be built with good protections for the immediate building and site but in a location subject
to flash or extended flooding (pluvial and fluvial) from extreme precipitation. Occupants could be
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endangered or the facility could be rendered inaccessible for periods of time as climate change worsens,
with life-threatening consequences if the power and/or water supply is damaged by flooding. The intent
is for climate change effects to be considered as part of transportation planning and traffic-related
aspects.
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Appendix C
Mandatory category effectiveness for requiring review of project
types with GHG emissions
Minnesota statute § 216H.07, subd. 3 requires the Minnesota Pollution Control Agency (MPCA) to
report on statewide progress toward the greenhouse gas (GHG) reduction goals identified in the Next
Generation Energy Act (Minn. Stat. § 216H.02). The MPCA tracks GHG emissions by gas, economic sector
and emission source type. Emissions are grouped in the agricultural, commercial, electric generation,
industrial, residential, transportation, and waste sectors; and into major activity groups by energy use
and fuel production, agricultural process, industrial process, and waste management emissions.
The following assessment uses 2016 GHG emissions reporting information as well as 2016-2019
Environmental Review Program information to determine if the existing mandatory EAW categories (MR
4410.4300) and existing mandatory EIS categories (MR 4410.4400) include most GHG emissions sectors
and sources tracked through statutory requirements. Total GHG emissions from all emissions sources
reported by the MPCA in 2016 was 166,765,571.2 TY CO2e tons. In order to streamline the data, this
assessment evaluated only emissions sources that produced approximately 91.1-percent of the total
2016 GHG emissions, by reporting sector. This limit ensures sufficient information for drawing
conclusions. ER Program effectiveness is determined by whether most, or all, of potential GHG
emissions sources would be assessedunder existing mandatory EAW and EIS categories.
The Summary (Table 1) and GHG reporting sector tables (Tables 2-9; beginning next page) also include
ER Program data from a 4-year time period, to reduce the effect of fluctuations among mandatory EAW
and EIS category project types from year-to-year.
Table 1C: Mandatory EAW and EIS Categories and GHG Reporting Sector Summary Table
Data Year

Total ER
Projects
Reviewed
2016 GHG Emissions
Reported

166,765,571.2
tons CO2e

GHG Reporting Sector

% of Total 2016
GHG Emissions

% of Total ER
Projects

Agriculture

25.0%

13.1%

Commercial

3.2%

8.5%

Electric Generation

23.5%

1.1%

Forestry, Land Use

0.0%

22.3%

Industrial

11.9%

23.8%

Residential

5.3%

11.7%

Transportation

21.2%

15.6%

Waste Management

1.0%

3.9%

91.1%

100%
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2017

2018

2019

65

77

84

53

4-year
Total

282

Environmental Quality Board
61

ERIS Meeting Packet - 75

Agriculture GHG Reporting Sector
There are two mandatory EAW category and one mandatory EIS category project types included in the
agricultural GHG reporting sector. (This sector also included forestry and land use, so GHG emissions
reported here may also apply to other mandatory EAW and mandatory EIS categories.) Activities and
sources considered in the GHG Inventory that are not currently considered for determining when an
EAW/EIS is required include the following practices on existing cropland and pastureland:
•
•
•

Feedlots <1000 animal units
Cultivation of drained peatlands
Fertilization practice

Table 2C: Mandatory EAW and EIS Categories
Data Year
RGU

2016

2017

2018

2019

8

10

12

6

0

0

0

1

0

0

0

0

8

10

12

7

4-year
Total

EAW Mandatory Category
Subp. 29. Animal
feedlots.

PCA/LGU

Subp. 35. Release of
genetically engineered
organisms.

EQB/PUC/LGU

EIS Mandatory Category
Subp. 28. Genetically
engineered wild rice.

EQB
Sector Total

Agriculture, Forestry
and Land use,
agriculture

% of Total
2016 GHG
Emissions

2016 GHGs
Source Emissions

Cultivated histosols

6.6%

11,022,674

Ruminants

3.4%

5,640,248

Mineralization

2.7%

4,534,351

Fertilizer

2.2%

3,598,980

Lakes

2.0%

3,340,108

Manure

1.8%

3,043,510

Runoff

1.7%

2,836,859

Crop residues

1.6%

2,658,247

Energy, Oil

1.3%

2,233,715

Rivers and streams

1.3%

2,132,965

25%

41,041,658
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Commercial GHG Reporting Sector
There are six mandatory EAW category and three mandatory EIS category project types included in the
commercial GHG reporting sector. Activities and sources considered in the GHG Inventory that are not
currently considered for determining when an EAW/EIS is required include:
•
•

New sports and entertainment centers seating capacity <5,000 persons
New commercial floor space below threshold levels (exempting campground, historic places,
sports and entertained centers, marinas and communication towers)

Table 3C: Mandatory EAW and EIS Categories
Data Year
RGU

2016

2017

2018

2019

1

0

1

3

6

0

0

0

3

5

2

2

0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

10

5

3

6

4-year
Total

EAW Mandatory Category
Subp. 20. Campgrounds
and RV parks.
Subp. 20a. Resorts,
campgrounds, and RV
parks in shorelands.

LGU

Subp. 25. Marinas.

LGU

Subp. 31. Historical
places.

LGU

Subp. 33.
Communications towers.

LGU

Subp. 34. Sports or
entertainment facilities.

LGU

EIS Mandatory Category
Subp. 19. Marinas.

LGU

Subp. 22. Sports or
entertainment facilities.

LGU

Subp. 26. Resorts,
campgrounds, and RV
parks in shorelands.

LGU
Sector Total

Commercial GHG
Emission Sources
Commercial, energy,
Natural gas

% of Total
2016 GHG
Emissions

Source Total
2016 GHGs
Emissions

3.2%

5,280,568

3.2%

5,280,568
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Electric Generation GHG Reporting Sector
There are three mandatory EAW category and three mandatory EIS category project types included in
the electric generation GHG reporting sector. Activities and sources considered in the GHG Inventory
that are not currently considered for determining when an EAW/EIS is required include:
•
•
•

Electric power imports
Distributed combustion-based generation
Transmission lines < 70 kV

Table 4C: Mandatory EAW and EIS Categories
Data Year
RGU

2016

2017

2018

2019

EQB/MDH

0

0

0

0

Subp. 3. Electricgenerating facilities.

EQB

0

1

0

1

Subp. 6. Transmission
lines.

EQB

0

0

0

1

PCA/EQB/COMM/
PUC/MDH

0

0

0

0

0

0

0

0

0

0

0

0

0

1

0

2

4-year
Total

EAW Mandatory Category
Subp. 2. Nuclear fuels
and nuclear waste.

EIS Mandatory Category
Subp. 2. Nuclear fuels
and nuclear waste.
Subp. 3. Electricgenerating facilities.

PUC

Subp. 6. Transmission
lines.

PUC
Sector Total

Electric Generation
GHG Emission
Sources

% of Total
2016 GHG
Emissions

Source Total 2016
GHGs Emissions

Electricity generation,
energy, Coal,

16.4%

27,305,799

Electricity generation,
energy, Imported
electricity,

4.5%

7,421,558

Electricity generation,
energy, Natural gas

2.7%

4,490,429

23.5%

39,217,786

Integrating Climate Information Into • December 2020
MEPA Program Requirements

3 (1.1%)

Environmental Quality Board
64

ERIS Meeting Packet - 78

Forestry and Land Use GHG Reporting Sector
There are eight mandatory EAW category and four mandatory EIS category project types included in the
forestry and land used GHG reporting sector. Activities and sources considered in the GHG Inventory
that are not currently considered for determining when an EAW/EIS is required include:
•
•

Upland commercial forest harvest in non-protected areas
Water impoundments <160 acres surface area

Table 5C: Mandatory EAW and EIS Categories
Data Year
RGU

2016

2017

2018

2019

0

0

0

0

3

3

5

3

8

6

11

5

0

0

0

0

0

1

0

0

0

4

1

1

0

0

0

1

1

1

4

4

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

13

15

21

14

4-year
Total

EAW Mandatory Category
Subp 24. Water
appropriation and
impoundments.

DNR

Subp. 26. Stream
diversion.

DNR/LGU

Subp. 27. Wetlands
and public waters.

DNR/LGU

Subp. 28. Forestry

DNR

Subp. 30. Natural
areas.

DNR/LGU

Subp. 36. Land use
conversion, including
golf courses.

LGU/Met Council

Subp. 36a. Land
conversions in
shoreland.

LGU

Subp. 37.
Recreational trails.

DNR/LGU

EIS Mandatory Category
Subp. 18. Water
appropriation and
impoundments

DNR

Subp. 20. Public
waters and public
water wetlands.

DNR

Subp. 23. Water
diversion.

DNR

Subp. 27. Land use
conversion in
shorelands.

LGU
Sector Total

Forestry, Land Use
GHG Emission
Sources

63
(22.3%)

No GHG
emissions
sources
reported from
these project
types.
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Industrial Reporting Sector
There are eleven mandatory EAW category and nine mandatory EIS category project types included in
the Industrial GHG Reporting Sector. Activities and sources considered in the GHG Inventory that are not
currently considered for determining when an EAW/EIS is required include:
•
•
•
•
•
•
•
•

Ammonium pipelines
New underground natural gas storage facility
Taconite production capacity expansion <25%
Pulp/paper mill capacity expansion <50%
Refining capacity expansions >10,000 barrels per day
New petroleum refinery
New industrial capacity at floor space below threshold levels
GHG emission sources <100,000 co2-e tons per year

Table 6C: Mandatory EAW and EIS Categories
Data Year
RGU
EAW Mandatory Category
Subp. 4. Petroleum
refineries.
Subp 5. Fuel
conversion facilities.
Subp. 7. Pipelines
Subp. 9. Underground
storage.
Subp. 10. Storage
facilities.
Subp. 11. Metallic
mineral mining and
processing
Subp. 12. Nonmetallic
mineral mining.
Subp. 13. Paper and
pulp processing mills.
Subp. 14. Industrial,
commercial, and
institutional facilities.
Subp. 15. Air
pollution.
Subp. 32. Mixed
residential and
industrial-commercial
projects.
EIS Mandatory Category
Subp. 4. Petroleum
refineries.
Subp 5. Fuel
conversion facilities.
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PCA
PCA
EQB/PUC/LGU
DNR
PCA/PUC/MDA
DNR
DNR/LGU
PCA
LGU
PCA

2016

2017

2018

2019

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

0

1

0

0

0

0

7

9

8

3

0

0

0

0

7

7

6

0

2

1

0

0

3

1

5

4

0

0

0

0

0

0

0

0

4-year
Total

LGU

PCA
PCA
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Data Year
RGU
Subp. 7. Underground
storage
Subp. 8. Metallic
mineral mining and
processing.
Subp. 9. Nonmetallic
mineral mining and
processing.
Subp. 10. Paper and
pulp processing mills.
Subp. 11. Industrial,
commercial, and
institutional facilities.
Subp. 21. Mixed
residential and
commercial-industrial
projects.
Subpart 24. Pipelines

DNR
DNR
DNR/LGU
PCA
LGU

2017

2018

2019

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

20

19

20

9

4-year
Total

MR 4410.0500
PUC
Sector Total

Industrial GHG
Emission Sources

% of Total 2016
GHG Emissions

Industrial, energy,
Natural gas

Source Total 2016
GHGs Emissions

5.9%

9,831,342

2.6%

4,278,865

1.4%

2,380,449

1.0%

1,744,475

1.0%

1,623,518

11.9%

19,858,648

Industrial, energy, Oil
Industrial, industrial
process, Refinery
processes
Industrial, industrial
process, Taconite
induration
Industrial, energy,
Coal

2016
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Residential Reporting Sector
There are two mandatory EAW category and two mandatory EIS category project types included in the
Residential GHG Reporting Sector. Activities and sources considered in the GHG Inventory that are not
currently considered for determining when an EAW/EIS is required include:
•

New residential developments below unit thresholds

Table 7C: Mandatory EAW and EIS Categories
Data Year
RGU
EAW Mandatory Category
Subp. 19. Residential
development.
Subp. 19a.
Residential
development in
shoreland outside of
the seven-county
Twin Cities
metropolitan area.
EIS Mandatory Category
Subp. 14. Residential
development.
Subp. 14a.
Residential
development in
shoreland outside of
the seven-county
Twin Cities
Metropolitan Area.

2017

2018

2019

1

12

16

4

0

0

0

0

1

12

16

4

4-year
Total

LGU

LGU

Sector Total
Residential GHG
Emission Sources
(GHG Reporting
Inventory)
Residential, energy,
Natural gas
Residential, energy,
Oil

2016

% of Total
2016 GHG
Emissions

Source Total 2016
GHGs Emissions

4.3%

7,115,135

1.0%

1,735,493

5.3%

8,850,628
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Transportation Reporting Sector
There are four mandatory EAW category and three mandatory EIS category project types included in the
transportation GHG Reporting Sector. Activities and sources considered in the GHG Inventory that are
not currently considered for determining when an EAW/EIS is required include:
• New local roads
• Airport terminal capacity
• Passenger air travel and air freight
• Lock and dam operation
• River and harbor dredging
• Lake shipping and shipping terminals
• Rail freight
• Passenger rail
• Natural gas services
• Light-duty truck emissions associated with activities not covered by the mandatory categories,
like personal transportation associated with smaller construction projects
Table 8C: Mandatory EAW and EIS Categories
Data Year
RGU

2016

2017

2018

2019

0

0

0

0

0

1

1

1

10

12

10

8

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

11

13

11

9

4-year
Total

EAW Mandatory Category
Subp. 8. Transfer
facilities.
Subp. 21. Airport
projects.
Subp. 22. Highway
projects.
Subp. 23. Barge
fleeting.
EIS Mandatory Category
Subp. 15. Airport
runway projects.
Subp. 16. Highway
projects.

PCA
DOT/LGU/MAC
DOT/LGU
DOT
DOT/LGU
DOT/LGU

Subp. 17. Barge
fleeting.

DOT/Port Authority
Sector Total

Transportation GHG
Emission Sources (GHG
Reporting Inventory)
Transportation, energy,
Light-duty trucks
Transportation, energy,
Passenger cars
Transportation, energy,
Heavy-duty trucks
Transportation, energy,
Aviation
Transportation, energy,
Natural gas
transmission

% of Total 2016
GHG Emissions
9.1%

Source Total 2016
GHGs Emissions
15,246,425

4.8%

8,030,306

3.7%

6,250,832

2.4%

4,007,481

1.1%

1,773,720

21.2%

35,308,764
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Waste Management Reporting Sector
There are three mandatory EAW category and three mandatory EIS category project types included in
the waste management GHG Reporting Sector. Activities and sources considered in the GHG Inventory
that are not currently considered for determining when an EAW/EIS is required include:
•
•

Increase in domestic wastewater treatment facility capacity less than 50%
On-site septic systems

Table 9C: Mandatory EAW and EIS Categories
Data Year
RGU
EAW Mandatory Category
Subp. 16. Hazardous
waste.
Subp. 17. Solid Waste
Subp. 18.
Wastewater systems.
EIS Mandatory Category
Subp. 12. Hazardous
waste.
Subp. 13. Solid Waste
Subp. 25.
Incinerating wastes
containing PCBs.

PCA
PCA
PCA

PCA
PCA
PCA
Sector Total

Waste Management
GHG Emission
Sources
Waste, Landfills

% of Total
2016 GHG
Emissions

Source Total 2016
GHGs Emissions

1.0%
1.0%

1,733,305
1,733,305
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2016

2017

2018

2019

0

0

0

0

1

1

2

2

3

1

0

1

0

0

0

0

0

0

0

0

0

0

0

0

4

2

2

3

4-year
Total

11 (3.9%)
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Appendix D: Glossary of terms
Because the State ER Program is implemented through a regulatory process, some terms have meaning
defined by rule (MR 4410.0200); other terms reflect common usage.
Project: a governmental action, the results of which would cause physical manipulation of the
environment, directly or indirectly. The determination of whether a project requires environmental
documents shall be made by reference to the physical activity to be undertaken and not to the
governmental process of approving the project.
Proposer: the person or governmental unit that proposes to undertake or to direct others to undertake
a project.
Governmental unit: any state agency and any general or special purpose unit of government in the
state, including watershed districts organized under Minnesota Statutes, chapter 103D, counties, towns,
cities, port authorities, housing authorities, and the Metropolitan Council, but not including courts,
school districts, the Iron Range Resources and Rehabilitation Board, and regional development
commissions
Environment: physical conditions existing in the area that may be affected by a proposed project. It
includes land, air, water, minerals, flora, fauna, ambient noise, energy resources, and artifacts or natural
features of historic, geologic, or aesthetic significance.
Environmental effects: “Environmental Effects means an appreciable and significant impact, whether
immediate or delayed on any component of the environment.” 1974 Statement of Need and
Reasonableness for Minnesota Rules Chapter 4410.
Significant: (this definition is no longer included in MR 4410, but is now reflected in the criteria
described in Minnesota Rules chapter 4410.1700)
"Significant" means a substantial impact. Significance shall be determined according to the magnitude of
an effect and its probability of occurring. Small effects may have a cumulative effect that is significant.
Irreversibility, effect on man, degree of change, duration of impact, and scope and stability of affected
ecosystems are factors that are relevant in determining significance.” 1974 Statement of Need and
reasonableness for Minnesota Rules Chapter 4410.
Minnesota Pollution Control Agency greenhouse gas emissions inventory reporting
“Under Minnesota statute (Minn. Stat. § 216H.07, subd. 3), the Minnesota Pollution Control Agency
(MPCA) is obligated to report on statewide progress toward the greenhouse gas (GHG) reduction goals
enumerated in the Next Generation Energy Act (Minn. Stat. § 216H.02).”
https://www.pca.state.mn.us/sites/default/files/p-gen4-08.pdf
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